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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/0O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




How to Use This Manual

Readers This manual is intended for user engineers who wish to understand the functions of the
RL78/G1E and design and develop application systems and programs for these devices.
The target products are as follows.

e 64-pin: R5F10FLx (x = C, D, E)
e 80-pin: R5F10FMx (x = C, D, E)
Purpose This manual is intended to give users an understanding of the functions described in the

Organization below.

Organization The RL78/G1E manual is separated into three parts: this manual, RL78/G1A user’'s manual,
and the RL78 family software user’'s manual.

RL78/G1E RL78/G1A RL78 family
User’'s Manual Hardware Software
(This Manual) User’'s Manual User’s Manual
¢ Pin functions ¢ Pin functions e CPU functions
¢ Internal block functions ¢ Internal block functions o Instruction set
e On-chip peripheral ¢ Interrupts o Explanation of each
functions e Other on-chip peripheral instruction
o Electrical specifications functions

¢ Electrical specifications



How to Read This Manual

Conventions

It is assumed that the readers of this manual have general knowledge of electrical
engineering, logic circuits, and microcontrollers.

e To gain a general understanding of functions:
— Read this manual in the order of the CONTENTS. The mark “<R>" shows major
revised points. The revised points can be easily searched by copying an “<R>" in the

PDF file and specifying it in the “Find what:” field.

e How to interpret the register format:

— For a bit number enclosed in angle brackets, the bit name is defined as a reserved
word in the assembler, and is defined as an sfr variable using the #pragma sfr
directive in the compiler.

e To know details of the microcontroller block:
—Refer to the separate document RL78/G1A Hardware User’'s Manual (RO1UHO305E).

e To know details of the RL78 microcontroller instructions:

— Refer to the separate document RL78 family User's Manual

(ROLUSO015E).

Data significance:

Active low representations:
Note:

Caution:

Remark:

Numerical representations:

Higher digits on the left and lower digits on the right
XXX (overscore over pin and signal name)

Footnote for item marked with Note in the text
Information requiring particular attention
Supplementary information

Binary S XXXX OF XXXXB

Decimal S XXX

Hexadecimal ---xxxxH

Software



Related Documents The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/G1E User's Manual Hardware This manual
RL78/G1A User's Manual Hardware RO1UHO305E
RL78 family User's Manual Software RO1US0015E

Documents Related to Flash Memory Programming

Document Name

Document No.

PG-FP5 Flash Memory Programmer User's Manual

RO2UTO008E

Other Documents

Document Name

Document No.

Renesas MPUs & MCUs RL78 Family RO1CS0003E
Semiconductor Package Mount Manual Note

Quality Grades on NEC Semiconductor Devices C11531E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E
NEC Semiconductor Device Reliability/Quality Control System R51770001E

Note See the “Semiconductor Device Mount Manual” website
(http://mww.renesas.com/products/package/manual/index.jsp).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document when designing.




All trademarks and registered trademarks are the property of their respective owners.
EEPROM is a trademark of Renesas Electronics Corporation.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the
United States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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CHAPTER 1 OUTLINE

<R> 1.1 Features

The RL78/G1E is a multi-chip package (MCP) device that integrates a chip of an analog block and a chip of 16-bit
microcontroller block in a single package. The chip of analog block features a range of front-end analog circuits for
small sensor signal processing such as a configurable gain amplifier, gain adjustment amplifier, filter circuit, D/A
converter, and temperature sensor. The chip of 16-bit microcontroller block corresponds to the RL78/G1A (64-pin
products).

1.1.1 Microcontroller block

Low power consumption technology by standby function
e HALT mode
e STOP mode
¢ SNOOZE mode

RL78 CPU core
e CISC architecture with 3-stage pipeline
e Minimum instruction execution time: Can be changed from 0.03125 ps (32 MHz operation with high-speed on-chip
oscillator) to 0.05 us (20 MHz operation with high-speed system clock)
e Address space: 1 MB
o General-purpose registers: (8-bit register x 8) x 4 banks
e On-chip RAM: 2 to 4 KB

Code flash memory
e Code flash memory: 32 to 64 KB
e Block size: 1 KB

Prohibition of block erase and rewriting (security function)

On-chip debug function

Self-programming (with boot swap function/flash shield window function)

Data flash memory
o Data flash memory: 4 KB

e Back ground operation (BGO): Instructions can be executed from the program memory while rewriting the data
flash memory.

o Number of rewrites: 1,000,000 times (TYP.)
o Voltage of rewrites: Voo = 1.8t0 5.5 V

RO1UHO0353EJ0200 Rev.2.00
Mar 31, 2014 RENESAS
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High-speed on-chip oscillator
e Select from 32 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, and 1 MHz
e High accuracy +1.0 % (Vopo = 1.8 t0 5.5V, Ta = -20 to +85°C)

Operating ambient temperature

e Ta=-40to +85°C (A: Consumer applications, D: Industrial applications)

Power supply voltage
o Voo (Power supply for microcontroller block) = 1.6 to 5.5 V
e AVop (Power supply for A/D converter in microcontroller block) = 1.6 to 3.6 V
e AVoon (Power supply for analog block) =3.0t0 5.5V
e DVop (Power supply for SPI in analog block) =3.0to 5.5V

Power management and reset function
e On-chip power-on-reset (POR) circuit

e On-chip voltage detector (LVD) (Select interrupt and reset from 3 levels)

DMA (Direct Memory Access) controller
e 2 channels

o Number of clocks during transfer between 8/16-bit SFR and internal RAM: 2 clocks

Multiplier and divider/multiply-accumulator
e 16 bits x 16 bits = 32 bits (Unsigned or signed)
e 32 bits + 32 bits = 32 bits (Unsigned)
e 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

Serial interface

e CSI : 2 channels (64-pin products), 6 channels (80-pin products)

e UART / UART (LIN-bus supported) : 2 channels / 1channel

. IZC/SimpIified I’C communication : 1 channel (64-pin products), 3 channels (80-pin products)
Timer

e 16-bit timer : 8 channels

e 12-bit interval timer : 1 channel

e Watchdog timer : 1 channel (operable with the dedicated low-speed on-chip oscillator)

A/D converter
e 8/12-bit resolution A/D converter
e Analog input: 13 channels (64-pin products), 17 channels (80-pin products)

¢ Internal reference voltage (1.45 V) and temperature sensor"°*®

Note Can be selected only in HS (high-speed main) mode
Remarks 1. n=1t0 3

2. The functions mounted depend on the product. See 1.6 Outline of Functions.

RO1UHO0353EJ0200 Rev.2.00
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1/0 port

e |/O port : 24 (64-pin products), 30 (80-pin products)

e Can be set to N-ch open drain, TTL input buffer, and on-chip pull-up resistor

o Different potential interface: Can connect to a 1.8/2.5/3 V device

e On-chip key interrupt function

e On-chip clock output/buzzer output controller

Others

e On-chip BCD (binary-coded decimal) correction circuit

ROM, RAM capacities

Flash ROM Data Flash RAM RL78/G1E
64 pins 80 pins
32 KB 4 KB 2 KB R5F10FLC R5F10FMC
48 KB 4 KB 3 KB R5F10FLD R5F10FMD
64 KB 4 KB 4 KB R5F10FLE R5F10FME

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.

1. 1.2 Analog block

e Configurable amplifier: 3 channels

e Gain adjustment amplifier: 1 channel
« High-pass filter: 1 channel "'

e Low-pass filter: 1 channel

o D/A converter: 4 channels

* Variable output voltage regulator: 1 channel
o Reference voltage generator: 1 channel

e Temperature sensor: 1 channel

e SPI (for analog block): 1 channel

Note 80-pin products only.

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.

RO1UHO0353EJ0200 Rev.2.00
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1.2 List of Part Numbers

PartNo. R5F10FMEAXXxXxFB#vO

—— Packaging specification:
#UO : Tray (HWQFN)
#V0 : Tray (LFQFP)
#WO : Embossed Tape (HWQFN)
#X0 : Embossed Tape (LFQFP)

Package type:

FB : LFQFP, 0.5 mm pitch
NA : HWQFN, 0.5 mm pitch

———————————— ROM number (Omitted with blank products)
Fields of application:

A: Consumer applications
D : Industrial applications

ROM capacity:
C: 32KB

D: 48KB
E: 64KB

Pin count:
L : 64-pin
M : 80-pin
RL78/G1E group
Memory type:
F : Flash memory
Renesas MCU
Renesas semiconductor product

Pin count Package Data Flash Part Number
<R> 64 pins 64-pin plastic HWQFN Mounted R5F10FLCANA#UO, R5F10FLCANA#WO,
(fine pitch) (9 x 9) R5F10FLDANA#UO, R5F10FLDANA#WO,

R5F10FLEANA#UO, R5F10FLEANA#WO,
R5F10FLCDNA#UO, R5F10FLCDNA#WO,
R5F10FLDDNA#UO, R5F10FLDDNA#WO,
R5F10FLEDNA#UO, R5F10FLEDNA#WO

80 pins 80-pin plastic LFQFP Mounted R5F10FMCAFB#V0, R5F10FMCAFB#XO0,
(12 x 12) R5F10FMDAFB#V0, R5F10FMDAFB#XO0,
R5F10FMEAFB#V0, R5F10FMEAFB#XO0,
R5F10FMCDFB#V0, R5F10FMCDFB#XO0,
R5F10FMDDFB#V0, R5SF10FMDDFB#XO,

R5F10FMEDFB#V0, R5F10FMEDFB#X0

Caution The part number above is valid as of when this manual was issued. For the latest part number,

see the web page of the target product on the Renesas Electronics website.

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014 RENESAS



RL78/G1E CHAPTER 1 OUTLINE

<R> 1.3 Pin Configuration (Top View)

1. 3.1 64-pin products

64-pin plastic WQFN (fine pitch) (9 x 9)
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LDO_OUT«| 53 28 [—I1.C
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P72/SO21/KR2/SDI«| 56 25 |— AVoos
P73/KR3/CS«| 57 24 |— LPF_OUT
TEMP_OUT «| 58 23 [— DGND
ARESET —| 59 22— Voo
DVop —| 60 21 [— Vss
P14/ANI23/RXD2/(KR4)«—| 61 20 — REGC
P13/ANI22/TXD2/(KR3) | 62 19— P121/X1
P12/ANI21/SO00/TXDO/TOOLTXD/(KR2)«| 63 O 18 }— P122/X2/[EXCLK
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Cautions 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Make the potential of Vopo, AVop1, AVbp2, AVbbz, and DVobp the same.

Make the potential of Vss, AGND1, AGND2, AGND3, AGND4, and DGND the same.
Leave |.C open.

Connect the LDO_OUT pin to AGND3 via a capacitor (4.7 uF: recommended).
Connect the BGR_OUT pin to AGND3 via a capacitor (0.1 uF: recommended).

No ok~ wDd

When using Low-pass filter or High-pass filter,
connect the DAC4_OUT/VREFIN4 pin to AGND1 via a capacitor (470 pF: recommended).
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<R> 1.3.2 80-pin products

80-pin plastic LQFP (fine pitch) (12 x 12)
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MPXIN20 — 61 40 J— MPXIN61
MPXIN10 — 62 39 | GAINAMP_IN
AGND3 —| 63 38 |+ GAINAMP_OUT
BGR_OUT +| 64 37 |— AGND2
AVooz —| 65 36 |» DAC4_OUT/VREFIN4
LDO_OUT «| 66 35 |+ SYNCH_OUT
P70/ANI28/SCK21/KRO/SCLK | 67 34 |— AGND4
P71/SI21/KR1/SDO «| 68 33 | CLK_SYNCH
P72/S021/KR2/SDI «| 69 32 [e— CLK_LPF
P73/KR3/CS «| 70 31 |— SCIN
TEMP_OUT | 71 30 | CLK_HPF
ARESET — 72 29 |— AVoos
DVoo —| 73 28 | HPF_OUT
P50/ANI26/INTP1 | 74 27 | LPF_ouT
P51/ANI25/INTP2 « 75 26 |— DGND
P15/ANI24/SCK20/SCL20/(KR5) «f 76 25 |— Voo
P14/ANI23/SI120/SDA20/RXD2/(KR4) «—| 77 24— Vss
P13/ANI22/SO20/TxD2/(KR3) +| 78 23 |— REGC
P12/ANI21/SO00/TXDO/TOOLTXD/(KR2) «| 79 O 22 |— P121/X1
P11/ANI20/SI00/SDAOO/RXDO/TOOLRXD/(KR1) «| 80 21 | P122/X2/EXCLK
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Cautions 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Make the potential of Vop, AVop1, AVbp2, AVbbs, and DVobp the same.

Make the potential of Vss, AGND1, AGND2, AGND3, AGND4, and DGND the same.
Connect the LDO_OUT pin to AGND3 via a capacitor (4.7 uF: recommended).
Connect the BGR_OUT pin to AGND3 via a capacitor (0.1 uF: recommended).

o gk~ DN

When using Low-pass filter or High-pass filter,
connect the DAC4_OUT/VREFIN4 pin to AGND1 via a capacitor (470 pF: recommended).

RO1UHO0353EJ0200 Rev.2.00
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<R> 1.4 Pin Identification

O Microcontroller Block

ANIO-ANI4, Analog Input RxDO0-RxD2 Receive Data
ANI16-ANI18, SCKOQ0, SCK10, Serial Clock Input/Output
ANI20-ANI26, SCK20, SCK21
ANI28, ANI30 SCLOO, SCL10, Serial Clock Input/Output
AVREFM Analog Reference Voltage SCL20

Minus SDAO00, SDA10, Serial Data Input/Output
AVREFP Analog Reference Voltage SDA20

Plus SI00, SI10, Serial Data Input
EXCLK External Clock Input SI120, SI21

(Main System Clock) S000, SO10 Serial Data Output
INTPO-INTP2 External Interrupt Input S020, SO21
INTP6 TIOO, TI104, Timer Input
KRO-KR7 Key Return TIO7
P00-P04 Port 0 TOO00, TO04, Timer Output
P10-P15 Port 1 TOO07
P20-P24 Port 2 TOOLO Data Input/Output for Tool
P40-P42 Port 4 TOOLRXD, Data Input/Output for External
P50, P51 Port 5 Device
P70-P73 Port 7 TOOLTxD
P121, P122 Port 12 TxDO-TxD2 Transmit Data
P130, P137 Port 13 VoD Power Supply
P140 Port 14 Vss Ground
PCLBUZO Programmable Clock Output/ X1, X2 Crystal Oscillator

Buzzer Output (Main System Clock)
REGC Regulator Capacitance AVbD Analog Power Supply
RESET Reset AVss Analog Ground

ll\?ﬂgil’.gTioggf‘I‘rEJOZOO Rev.2.00 RENESAS
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O Analog Block
AVbp1

AVDD2

AVDD3

AGND1
AGND2
AGND3

AGND4

MPXIN10,
MPXIN11,
MPXIN20,
MPXIN21,
MPXIN30,
MPXIN31,
MPXIN40,
MPXIN41,
MPXIN50,
MPXIN51,
MPXING60,
MPXIN61
SC_IN
CLK_SYNCH

SYNCH_OUT
GAINAMP_IN

Power supply for configurable
amplifiers

Power supply for variable output
voltage regulator and reference
voltage generator

Power supply for low-pass filter and
high-pass filter

Ground for configurable amplifiers
Ground for gain adjustment amplifier
Ground for variable output voltage
regulator and reference voltage
generator

Ground for low-pass filter and
high-pass filter

Multiplexer input

Input for filter signal processing
Synchronous detector control clock
input

Synchronous detector output

Gain adjustment amplifier input

GAINAMP_OUT Gain adjustment amplifier output

AMP1_OUT,
AMP2_OUT,
AMP3_OUT
DAC1_OUT,
DAC2_OUT,
DAC3_OUT,
DAC4_OUT
VREFIN1,

VREFIN2,

VREFIN3

VREFIN4

SCLK

SDO

SDI

cs
TEMP_OUT
ARESET
DVop

DGND
HPF_OUT
CLK_HPF

CLK_LPF

LPF_OUT
BGR_OUT
LDO_OUT
I.C

Configurable amplifier output

D/A converter output

Reference voltage input for
configurable amplifier

Reference voltage input for

Gain adjustment amplifier,
low-pass filter, and high-pass filter
Serial clock input

Serial data output

Serial data input

Chip select input

Temperature sensor output
Reset for analog block

Power supply for SPI

Ground for SPI

High-pass filter output

Pin for inputting high-pass filter
control clock

Pin for inputting low-pass filter
control clock

Low-pass filter output

Reference voltage generator output
Variable output voltage regulator

Internal connect

RO1UHO0353EJ0200 Rev.2.00
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<R> 1.5 Block Diagram

1.5.1 64-pin products

DAC2_OUT/VREFIN2
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4
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fa}

AVoo1

MPXIN10 O []

AGND3
BGR_OUT a MPXIN50
AVoo: % MPXIN60
LDO_ouT o AGND2
TEMP_OUT o DAC4_OUT/VREFIN4
ARESET g LC
DVor < AGND4
CLK_LPF
AVoos
LPF_OUT
DGND
{HHH1
P70/ANI28/SCK21/KRO/SCLK }
P71/SI21/KR1/SDO
P72/S021/KR2/SDI
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{HHH1
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20 s REGC
© E o P121/X1
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P13/ANI22/SO20/TxD2/(KR3) Q=[] o P137/INTPO

P12/ANI21/SO00/TxDO/TOOLTxXD/(KR2)
P11/ANI20/S100/SDA00/RXDO/TOOLRXD/(KR1)
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Remark The RL78/G1E (64-pin products) is a multi-chip package (MCP) device that integrates a chip of an analog
block and a chip of 16-bit microcontroller block in a single package.
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<R> (1) Block diagram in microcontroller block (64-pin products)

TI00/PO0 —
TOO00/P0O1 4

TI04/TO04/P42 <

TIO7/TO07/P41 <4

TIMER ARRAY
UNIT (8ch)

ch00
ch01
ch02
ch03
ch04
ch05

ch06

ch07

WINDOW
WATCHDOG
TIMER

1L

*

LOW-SPEED
ON-CHIP
OSCILLATOR

INTERVAL
TIMER

RxDO/P11 —
TxDO/P12 4

RxD1/P03 —
TxD1/P02 <

SCKO00/P10 -
SI100/P11 —
SO00/P12 4

SCLO0/P10 <
SDAO00/P11 <

ISERIAL ARRAY|

UARTO

UART1

Csloo

11C00

Cc
Z
3
o
N
Q
=

1T

RxD2/P14 —
TxD2/P13 4

SI121/P71 —

SERIAL ARRAY]
UNIT1 (2ch)

b UART2

| LINSEL

CS|2]1Nete

SCK21/P70 4
To SPI
S021/P72 <

1T

RL7S CODE FLASH MEMORY

CPU
CORE

DATA FLASH MEMORY

Il

RAM
Voo Vss TOOLRxD/P11,
TOOLTxD/P12
MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

BCD
ADJUSTMENT

Note Connected inside the package.

(—) PORTO [ 4 ) POOtoP03
(—) PORTL [(5) PiotoPl4
(—) PORT2 [4) P20toP23
(—) PORT4 [3) P40toP42
N P70 to P72
N—/| PORT? 4) P73} To SPI
(— ) PORT12 [ 2] P121,P122
N —» P130
PORT13
N l«— P137
(4] ANIO/P20 to ANI3/P23
ANI16/P03, ANI17/P02, ANIS/P10.
L AD ) . .
(9 ] ANI20/P11 to ANI23/P14,
V| CONVERTER ANI28/P70, ANI30/P41
—— AVRerr/P20
—— AVgrerm/P21
KRO/P70 to KR3/P73
N (KRO/POO to KR3/P03,
N—y| EY RETURN R 40)|y ps/p22. kRe/23)
(KRO/P10 to KR4/P14)
1N\ POWER ON RESET POR/LVD
N—| /VOLTAGE DETECTOR CONTROL
M\ RESET
N—y/| CONTROL
ON-CHIP
DEBUG TOOLO/P40
SYSTEM
NTROL N
co l&— RESET
HIGH-SPEED |[[—— X1/P121
ON-CHIP |[#— X2/EXCLK/P122
OSCILLATOR

VOLTAGE
REGULATOR
INTERRUPT

CONTROL

REGC

RxD2/P14
INTPO/P137

RO1UHO0353EJ0200 Rev.2.00
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(2) Block diagram in analog block (64-pin products)

AVop1

MPXIN10
MPXIN11
MPXIN20
MPXIN21

AMP1_OUT

MPXIN30
MPXIN31
MPXIN40
MPXIN41
AMP2_OUT

MPXIN50

MPXING60

AMP3_OUT

AGND1
AGND2

AVops

CLK_LPF

LPF_OUT
AGND4

DAC_OUT1/VREFIN1
DAC_OUT2/VREFIN2

DAC_OUT3/VREFIN3
DAC_OUT4/VREFIN4
J

Configurable amplifier x 3 channels

D/A converter x 4 channels

g

AGND1

Ch1l
SR UL UL I U
iy
1
. Ch2
1
1
LU UL U U
| === --------- :
! 1
! 1
! 1
1 4—|—
1 Ch3 |
1 1
! 1
' 1
| 1
LU UL U U

>
= Gain adjustment  *+—9%
> amplifier
Filter circuit
jmmmmmmm e mm— -
i I
1

Variable output voltage regulator

<:> Reference voltage generator

Q:(> Temperature sensor

& SPI

AVbp2
LDO_OouT
AGND3

) BGR_OUT

) TEMP_OUT

DVoo
SCLK
SDI

SDO To CSI21

cs
DGND
ARESET
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RL78/G1E

CHAPTER 1 OUTLINE

<R> 1.5. 2 80-pin products

MPXIN20
MPXIN10
AGND3
BGR_OUT
AVoo:
LDO_OuT
TEMP_OUT
'ARESET
DVoo

P70/ANI28/SCK21/KRO/SCLK
P71/SI21/KR1/SDO
P72/S021/KR2/SDI

P73/KR3/CS

P50/ANI26/INTP1

P51/ANI25/INTP2

P15/ANI24/SCK20/SCL20/(KR5)
P14/ANI23/SI120/SDA20/RxD2/(KR4)
P13/ANI22/S020/TxD2/(KR3)
P12/ANI21/SO00/TxD0/TOOLTXD/(KR2)

P11/ANI20/S100/SDA00O/RXDO/TOOLRXD/(KR1) ()

(O DAC2_OUT/VREFIN2

O DAC1_OUT/VREFIN1

Analog chip

cs
SbI
SDO
SCLK

(O MPXIN60

O MPXIN51

O MPXIN61

P73/SO01/KR3
P72/SO21/KR2
P71/S121/SDA21/KR1

P70/ANI28/SCK21/SCL21/KRO

16-bit Micro.
(RL78/G1A 64-pin)

[ ]
0,0,0 020,0,0,0
S8Rl i {3
F>>ocerx £l
gX<Tgggzzogy
S ISodSs S S
S S s s 2 =2 —
par zzzzz <
o << << [Shya)
(%) S od3s (2%
S NN NN S 4
IS o00a 2 0
X X X
O o x
@ 23

o]
< =
z g2
£ 2
z

—
o <
el
o
a

=

PO2/ANI17/SOL0/TXD1/(KR2)

POL/TO00/(KR1) O

POO/TIO0NKRO) O

P41/ANI30/TI07/TO07

P40/TOOLO Q=[]

P137/INTPO O

Remark The RL78/G1E (80-pin products) is a multi-chip package (MCP) device that integrates a chip of an analog

block and a chip of 16-bit microcontroller block in a single package.
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RL78/G1E

CHAPTER 1 OUTLINE

<R> (1) Block diagram in microcontroller block (80-pin products)

T100/P0O0 —
TOO00/PO1 <

TI04/TO04/P42 4

TIO7/TO07/P41 4—

TIMER ARRAY
UNIT (8ch)

ch00
ch01
ch02
ch03
cho4
ch05
ch06

ch07

1T

WINDOW
WATCHDOG
TIMER

4

LOW-SPEED
ON-CHIP
OSCILLATOR

INTERVAL
TIMER

RxDO/P11 —
TxDO/P12 4

RxD1/P03 —
TxD1/P02 4

SCKO0/P10 <
SO00/P12 4
SCK10/P04 <
S110/P03 —
S0O10/P02 4

SCLO0/P10
SDA00/P11 <

SCL10/P04 <
SDA10/P03 <

ISERIAL ARRAY|
UNITO (4ch)

UARTO

UART1

CsI00

Csl10

11C00

lIC10

1T

RxD2/P14 —
TxD2/P13 4
SCK20/P15 <
SI120/P14 —]
SO20/P13 4

SCK21/P70 4
SI21/P71 —
S021/P72 4+

SCL20/P15 4
SDA20/P14 <

To SPI {

[2]
S5
=F
53
=%

UART2
LINSEL

A 4

[

CSlI20

CSl21Note

11C20

1T

RL78
CPU

CODE FLASH MEMORY

CORE

Juin

DATA FLASH MEMORY

- -

Vob Vss

BUZZER OUTPUT

CLOCK OUTPUT
CONTROL

MULTIPLIER&
DIVIDER,
MULITIPLY-
ACCUMULATOR

DIRECT MEMORY
ACCESS CONTROL

TOOLRXD/P11,
TOOLTxD/P12

—» PCLBUZ0/P140

BCD
ADJUSTMENT

Note Connected inside the package.

( PORTO [ 5 ) POOto P04
( PORTL [ 5 ) P10toP15
(—) PORT2 (5) P20toP24
( PORT4 [ 4 ) P40to P42
(—) PORTS [ 2) P50,P51
N P70 to P72
N—] FORTT N4 pravwe }To sPI
(— ) PorTi2 [ 2] P121,P122
N —» P130
PORT13
N—] l«— P137
( PORT14 (&% P140
(5] ANIO/P20 to ANI4/P24
AD ANI16/P03, ANI17/P02, ANIS/P10,
A CONVERTER ( 12] ANI20/P11 to ANI24/P15, ANI25/P51,
v ANI26/P50, ANI28/P70, ANI30/P41
—— AVrerr/P20
—— AVRrern/P21
KRO/P70 to KR3/P73
N (KRO/P0O to KR4/P04,
N—/] KEY RETURN ((8) p5/p22 to KR7/P24)
(KRO/P10 to KR5/P15)
1—\ POWER ON RESET POR/LVD
N—|/VOLTAGE DETECTOR CONTROL
M\ RESET
N—/| CONTROL
ON-CHIP
DEBUG TOOLO/P40
SYSTEM
CONTROL RESET
HIGH-SPEED |[—— X1/P121
ON-CHIP |[#— X2/EXCLK/P122
OSCILLATOR
VOLTAGE
REGULATOR REGC
RxD2/P14
| wrerruer [ INTPOPLST
N—/| CONTROL '
3 ] INTP2/P51,
INTP6/P140
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RL78/G1E

CHAPTER 1 OUTLINE

(2) Block diagram in analog block (80-pin products)

AVop1

MPXIN10
MPXIN11
MPXIN20
MPXIN21

AMP1_OUT

MPXIN30
MPXIN31
MPXIN40
MPXIN41
AMP2_OUT

MPXIN50
MPXIN51
MPXING0
MPXING61
AMP3_OUT

AGND1

AGND2
GAINAMP-IN

GAINAMP_OUT
SYNCH_OUT

CLK_SYNCH
AVop3

CLK_LPF
SC_IN
LPF_OUT

CLK_HPF

HPF_OUT
AGND4

DAC_OUT1/VREFIN1
DAC_OUT2/VREFIN2

DAC_OUT3/VREFIN3
3 DAC_OUT4/VREFIN4
\ -/

Configurable amplifier x 3 channels

Ch3

Gain adjustment
amplifier

Filter circuit

D/A converter x 4 channels

il

AGND1

Variable output voltage regulator

Reference voltage generator

Temperature sensor

SPI

AVop2
LDO_OouUT
AGND3

) BGR_OUT

) TEMP_OUT

DVoo
SCLK
SDI

SDO

[}
DGND
ARESET

To CSI21
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RL78/G1E

CHAPTER 1 OUTLINE

<R> 1.6 Outline of Functions

Table 1-1 Outline of Functions (Microcontroller Block) (1/2)

Item 64-pin products 80-pin products
R5F10FLXx R5F10FMx
Code flash memory (KB) 32to 64 32to 64
Data flash memory (KB) 4 4
RAM (KB) 2 to 4 Vet 2 to 4 Nt

Memory space

1MB

Main system
clock

High-speed system
clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

1to 20 MHz: Vop=2.7t05.5V, 1t0 8 MHz: Vop=1.8t02.7 V, 1t0 4 MHz: Vop=1.6 t0 1.8 V

High-speed on-chip
oscillator

HS (High-speed main) mode: 1 to 32 MHz (Voo = 2.7 t0 5.5 V),
HS (High-speed main) mode: 1 to 16 MHz (Voo = 2.4t0 5.5 V),
LS (Low-speed main) mode: 1 to 8 MHz (Voo=1.8t0 5.5 V),
LV (low-voltage main) mode: 1 to 4 MHz (Voo = 1.6 t0 5.5 V)

Subsystem clock

Low-speed on-chip oscillator

15 kHz (TYP.)

General-purpose register

(8-bit register x 8) x 4 banks

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fin= 32 MHz operation)

0.05 us (High-speed system clock: fux= 20 MHz operation)

Instruction set

o Data transfer (8/16 bits)
* Adder and subtractor / logical operation (8/16 bits)
o Multiplication (8 bits x 8 bits)

* Rotate, barrel shift, and bit manipulation (Set, reset, test, and Boolean operation), etc.

1/O port Total

24 30

CMOS 1/0

20 26

CMOS input

3 3

CMOS output

1 1

N-ch open-drain /O
(6 V tolerance)

Timer 16-bit timer

8 channels

Watchdog timer

1 channel

Real-time clock (RTC)

12-bit Interval timer (IT)

1 channel

Timer output

3 channels (PWM outputs: 2 channels "**?)

RTC output

Clock output / buzzer output

1 channel

® 2.44 kHz, 4.88 kHz,9.76 kHz, 1.25 MHz,
2.5 MHz, 5 MHz, 10 MHz (Main system
clock: fyan = 20 MHz operation)

8/12-bit resolution A/D converter

13 channels 17 channels

Notes 1.

used. (For details, see 3. 3 CPU Architecture)

In the case of the 4 KB, this is about 3 KB when the self-programming function and data flash function are

2. The number of PWM outputs varies depending on the setting of channels in use. (For details, see 3. 6

Timer Array Unit)

R0O1UH0353EJ0200 Rev.2.00
Mar 31, 2014
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<R>

RL78/G1E

CHAPTER 1 OUTLINE

Table 1-1 Outline of Functions (Microcontroller Block) (2/2)

Item

64-pin products 80-pin products

R5F10FLx R5F10FMx

Serial interface

® 64-pin products
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
UART: 1 channel
CSI: 1 channel / UART (LIN-bus supported): 1 channel
* 80-pin products
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
CSl: 1 channel / simplified I°C: 1 channel / UART: 1 channel
CSlI: 2 channels / simplified 1°C: 1 channel / UART (LIN-bus supported): 1 channel

I°C bus -
Multiplier and divider / multiply Multiplier: 16 bits x 16 bits (Unsigned or signed)
accumulator Divider: 32 bits + 32 bits (Unsigned)
Multiply accumulator: 16 bits x 16 bits + 32 bits (Unsigned or signed)
DMA controller 2 channels
Vectored interrupt sources | Internal 25
External 2 5

Key interrupt

4 ch (7) Note 1 4 ch (8) Note 1

Reset

¢ Reset by RESET pin

e Internal reset by watchdog timer

e Internal reset by power-on-reset

e Internal reset by voltage detector

« Internal reset by illegal instruction execution “°'¢?
e Internal reset by RAM parity error

e Internal reset by illegal-memory access

Power-on-reset circuit

e Power-on-reset: 1.51 £0.03 V

o Power-down-reset: 1.50 +0.03 V

Voltage detector

Detection level: 3 stages

On-chip debug function

Provided

Notes 1. The number in parentheses is the channels of key interrupt when using the peripheral I/O redirection register

(PIOR).

2. The illegal instruction is generated when instruction code FFH is executed. Rest by the illegal instruction

execution is not issued by emulation with the in-circuit emulator or on-chip debug emulator.

R0O1UH0353EJ0200 Rev.2.00
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<R>

RL78/G1E

CHAPTER 1 OUTLINE

Table 1-2 Outline of Functions (Analog Block)

Item 64-pin products 80-pin products
R5F10FLx R5F10FMx
Sensor interface amplifier Configurable amplifiers: 3 channels
Gain adjustment amplifier 1 channel | 1 channel (with synchronous detector)
Low-pass filter 1 channel
High-pass filter - | 1 channel
8-bit D/A converter 4 channels
Variable output voltage regulator 1 channel
Reference voltage generator 1 channel
Temperature sensor circuit 1 channel
Power supply voltage Voo =1.6t055V,AVoo =1.61t03.6 V,
AVoon=3.0t0 5.5V, DVop =3.0t0 5.5V
Operating ambient temperature Ta =-40°C to +85°C

Remark n=1to3

R0O1UH0353EJ0200 Rev.2.00
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RL78/G1E

CHAPTER 2 PIN FUNCTIONS

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Functions in Microcontroller Block

The microcontroller block in the RL78/G1E is the RL78/G1A (64-pin products), but a part of pin functions of them are
different from each other. The microcontroller function pins in the RL78/G1E (64-pin and 80-pin products) that differ

from those in the RL78/G1A (64-pin products) are shown in the table below.

<R> (1) Comparison of port functions (64-pin products)

(1/2)
RL78/G1E (64-pin products) RL78/G1A (64-pin products)
Function Name Alternate Function Function Name Alternate Function
P00 Same as RL78/G1A (64-pin products) P00 TI00/(KRO)
P01 Same as RL78/G1A (64-pin products) P01 TOO00/(KR1)
P02 ANI17/TxD1/(KR2) P02 ANI17/SO10/TxD1/(KR2)
P03 P03/ANI6/RxD1/(KR3) P03 ANI16/S110/SDA10/RXD1/(KR3)
P04 SCK10/SCL10/(KR4)
P05 TIO5/TO05/KR8
P06 TI06/TO06/KR9
P10 Same as RL78/G1A (64-pin products) P10 ANI18/SCKO00/SCLO0/(KR0)
P11 Same as RL78/G1A (64-pin products) P11 ANI20/S100/RxD0O/TOOLRXD/SDAQO/(KR1)
P12 Same as RL78/G1A (64-pin products) P12 ANI21/SO00/TxDO/TOOLTXD/(KR2)
P13 ANI22/TxD2/(KR3) P13 ANI22/S0O20/TxD2/(KR3)
P14 ANI23/RxD2/(KR4) P14 ANI23/S120/SDA20/RxD2/(KR4)
P15 ANI24/SCK20/SCL20/(KR5)
P16 TI01/TOOV/INTPS
P20 Same as RL78/G1A (64-pin products) P20 ANIO/AVRerp
P21 Same as RL78/G1A (64-pin products) P21 ANI1/AVRrerm
P22 Same as RL78/G1A (64-pin products) P22 ANI2/(KR5)
P23 Same as RL78/G1A (64-pin products) P23 ANI3/(KR6)
P24 ANI4/(KR7)
P25 ANI5/(KR8)
P26 ANI6/(KR9)
P27 ANI7
P30 ANI27/SCK11/SCL11/INTP3/RTC1HZ
P31 ANI29/TI03/TO03/INTP4
P40 Same as RL78/G1A (64-pin products) P40 TOOLO
P41 Same as RL78/G1A (64-pin products) P41 ANI30/TI07/TO07
P42 Same as RL78/G1A (64-pin products) P42 TI04/TO04
P43 —
P50 ANI26/S111/SDA11/INTP1
P51 ANI25/SO11/INTP2
P60 SCLAO
P61 SDAAO
P62 —
P63 —

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection

register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/0 redirection register (PIOR).
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RL78/G1E

CHAPTER 2 PIN FUNCTIONS

212)

<R> RL78/G1E (64-pin products) RL78/G1A (64-pin products)
Function Name Alternate Function Function Name Alternate Function
P70 ANI28/SCK21/KRO/SCLK " P70 ANI28/SCK21/SCL21/KRO
P71 SI21/KR1/SDO N P71 SI21/SDA21/KR1
P72 SO21/KR2/SDI N P72 SO21/KR2
P73 KR3/CS P73 SO01/KR3
P74 S101/SDAO01/INTP8/KR4
P75 SCKO01/SCLO1/INTP9/KR5
P76 INTP10/KR6
P77 INTP11/KR7
P120 ANI19
P121 Same as RL78/G1A (64-pin products) P121 X1
P122 Same as RL78/G1A (64-pin products) P122 X2/EXCLK
P123 XT1
P124 XT2/EXCLKS
P130 Same as RL78/G1A (64-pin products) P130 -
P137 Same as RL78/G1A (64-pin products) P137 INTPO
P140 PCLBUZO/INTP6
P141 PCLBUZ1/INTP7
P150 ANI8
P151 ANI9/(KR6)
P152 ANI10/(KR7)
P153 ANI11/(KR8)
P154 ANI12/(KR9)
Note SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins

of the chip of analog block inside the package have some alternate functions for analog block.

<R> Remark

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection

register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/0 redirection register (PIOR).
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<R> (2) Comparison of port functions (80-pin products)

<R>

RL78/G1E

CHAPTER 2 PIN FUNCTIONS

(1/2)

RL78/G1E (80-pin products)

RL78/G1A (64-pin products)

Function Name

Alternate Function

Function Name

Alternate Function

P00 Same as RL78/G1A (64-pin products) P00 TI00/(KRO)
P01 Same as RL78/G1A (64-pin products) P01 TOO00/(KR1)
P02 Same as RL78/G1A (64-pin products) P02 ANI17/SO10/TxD1/(KR2)
P03 Same as RL78/G1A (64-pin products) P03 ANI16/S110/SDA10/RXD1/(KR3)
P04 Same as RL78/G1A (64-pin products) P04 SCK10/SCL10/(KR4)
P05 TIO5/TO05/KR8
P06 TI06/TO06/KR9
P10 Same as RL78/G1A (64-pin products) P10 ANI18/SCKO00/SCLO0/(KR0)
P11 Same as RL78/G1A (64-pin products) P11 ANI20/S100/RxD0O/TOOLRXD/SDAQO/(KR1)
P12 Same as RL78/G1A (64-pin products) P12 ANI21/SO00/TxDO/TOOLTXD/(KR2)
P13 Same as RL78/G1A (64-pin products) P13 ANI22/SO20/TxD2/(KR3)
P14 Same as RL78/G1A (64-pin products) P14 ANI23/S120/SDA20/RXD2/(KR4)
P15 Same as RL78/G1A (64-pin products) P15 ANI24/SCK20/SCL20/(KR5)
P16 TI01/TOOV/INTPS
P20 Same as RL78/G1A (64-pin products) P20 ANIO/AVRerp
P21 Same as RL78/G1A (64-pin products) P21 ANI1/AVRrerm
P22 Same as RL78/G1A (64-pin products) P22 ANI2/(KR5)
P23 Same as RL78/G1A (64-pin products) P23 ANI3/(KR6)
P24 Same as RL78/G1A (64-pin products) P24 ANI4/(KR7)
P25 ANI5/(KR8)
P26 ANI6/(KR9)
P27 ANI7
P30 ANI27/SCK11/SCL11/INTP3/RTC1HZ
P31 ANI29/TI03/TO03/INTP4
P40 Same as RL78/G1A (64-pin products) P40 TOOLO
P41 Same as RL78/G1A (64-pin products) P41 ANI30/TI07/TO07
P42 Same as RL78/G1A (64-pin products) P42 TI04/TO04
P43 -
P50 ANI26/INTP1 P50 ANI26/S111/SDA11/INTP1
P51 ANI25/INTP2 P51 ANI25/SO11/INTP2
P60 SCLAO
P61 SDAAO
P62 —
P63 —

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection

register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/0 redirection register (PIOR).
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RL78/G1E

CHAPTER 2 PIN FUNCTIONS

(2/2)

<R> RL78/G1E (80-pin products) RL78/G1A (64-pin products)
Function Name Alternate Function Function Name Alternate Function
P70 ANI28/SCK21/KRO/SCLK "™ P70 ANI28/SCK21/SCL21/KR0O
P71 SI21/KR1/SDO "™ P71 SI21/SDA21/KR1
P72 S021/KR2/SDI ™ P72 S021/KR2
P73 KR3/CS N P73 SO01/KR3
P74 SI01/SDAOLY/INTP8/KR4
P75 SCKO01/SCLO1/INTP9/KR5
P76 INTP10/KR6
P77 INTP11/KR7
P120 ANI19
P121 Same as RL78/G1A (64-pin products) P121 X1
P122 Same as RL78/G1A (64-pin products) P122 X2/EXCLK
P123 XT1
P124 XT2/EXCLKS
P130 Same as RL78/G1A (64-pin products) P130 -
P137 Same as RL78/G1A (64-pin products) P137 INTPO
P140 Same as RL78/G1A (64-pin products) P140 PCLBUZO/INTP6
P141 PCLBUZ1/INTP7
P150 ANI8
P151 ANI9/(KR6)
P152 ANI10/(KR7)
P153 ANI11/(KR8)
P154 ANI12/(KR9)
Note SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins of

the chip of analog block inside the package have some alternate functions for analog block.

<R> Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0 redirection

register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/O redirection register (PIOR).

(3) Comparison of functions other than port functions (60-pin products and 80-pin products)

About the comparison of functions other than port pins, See 2. 1. 2. 1 Functions available for each product.
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RL78/G1E CHAPTER 2 PIN FUNCTIONS

2.1.1 Port functions
The relationship between pin I/O buffer power supplies and the pins is shown below.

Table 2-1. Pin I/O Buffer Power Supplies

(1) 64-pin products

Power Supply Corresponding Pins
Vop e Port pins other than P20 to P23
e RESET, REGC
AVop e P20 to P23

(2) 80-pin products

Power Supply Corresponding Pins
Voo e Port pins other than P20 to P24
e RESET, REGC
AVoo e P20 to P24

RO1UHO0353EJ0200 Rev.2.00
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RL78/G1E CHAPTER 2 PIN FUNCTIONS

<R>2.1.1.1 64-pin products
172
Function| Pin 110 After Reset Alternate Function Function
Name | Type
P00 g-1-1 |IIO Input port TI00/(KRO) Port 0.
PO1 TOO00/(KR1) 4-bit I/O port.
P02 7.3.2 Analog input |ANI17/TXD1/(KR2) Input of POO, PO1, and PO3 can be set to TTL input buffer.
P03 832 port ANI16/RXD1/(KR3) Output of P02 and P03 can be set to N-ch open-drain output (Voo
tolerance).
P02 and P03 can be set to analog input. "°**
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P10 g8-3-2 |IIO Analog input |ANI18/SCK00/SCL0O0/ | Port 1.
port (KRO) 5-bit 1/O port.
P11 ANI20/S100/RxD0O/ Input of P10, P11, and P14 can be set to TTL input buffer.
TOOLRXD/SDA00/ Output of P10 to P14 can be set to N-ch open-drain output (Voo
(KR1) tolerance).
H Note 1
P12 732 ANI21/SO00/TXDO/ P10 to P14 can be set to analog input.
TOOLTXD/(KR2) Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
P13 ANI22/TxD2/(KR3) . .
setting at input port.
P14 8-3-2 ANI23/RxD2/(KR4)
P20 4-3-1 |10 Analog input | ANIO/AVRrerp Port 2.
P21 port ANI1/AVRerm 4-bit I/O port.
P22 ANI2/(KRS5) Can be set to analog input. "2
p23 ANI3/(KR6) Input/output can be specified in 1-bit units.
P40 7-1-1 |1/O Input port TOOLO Port 4.
P41 7-31 Analog input | ANI30/TIO7/TO07 3-bit I/O port.
port P41 can be set to analog input. "***
P42 711 Input port TI04/TO04 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P70 7-3-1 | VO Analog input | ANI28/KR0/SCK21/ Port 7.
port SCLK Motes 4-bit 1/0 port.
oo P70 can be set to analog input. "****
P71 7-1-2 Input port KR1/S121/SDO " L
Input/output can be specified in 1-bit units.
P72 7-1-1 KR2/S021/SDI " Use of an on-chip pull-up resistor can be specified by a software
P73 KR3/CS "' setting at input port.
<R> Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCXx) (can be set in 1-bit

units).

Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).

3. SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins

<R> Remark

of the chip of analog block inside the package have some alternate functions for analog block.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection
register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/O redirection register (PIOR).
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212)

<R>|P121 2.2-1 |Input |Input port X1 Port 12.
2-bit input port.

P122 X2/EXCLK

P130 1-1-1 |Output | Output port - Port 13.
1-bit output port and 1-bit input port.

P137 2-1-2 |Input |Input port INTPO

RESET | 2-1-1 |Input - — Input only pin for external reset.
When external reset is not used, connect this pin to Vpp directly or

via a resistor.
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2.1.1. 2 80-pin products

(272
<R>| Function | Pin lfe] After Reset Alternate Function Function
Name Type
P00 8-1-1 |1/O Input port TI00/(KRO) Port 0.
PO1 TOO00/(KR1) 5-bit I/O port.
P02 7-3-2 Analog input | ANI17/SO10/TxD1/(KR2) Input of P00, P01, P03, and P04 can be set to TTL input
P03 8-3-2 port ANI16/SI10/RXD1/ buffer.
SDA10/(KR3) Output of P02 to P04 can be set to N-ch open-drain output
P04 8-1-2 Inputport | SCK10/SCL10/(KR4) (Voo tolerance).
P02 and P03 can be set to analog input. "***
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P10 8-3-2 [ 1/O0 Analog input | ANI18/SCKO00/ Port 1.
port SCLOO0/(KRO0) 6-bit 1/0 port.
P11 ANI20/SI00/RxDO/ Input of P10, P11, P14, and P15 can be set to TTL input
TOOLRXD/SDAO00/(KR1) | buffer.
P12 7-3-2 ANI21/SO00/TxDO/ Output of P10 to P15 can be set to N-ch open-drain output
TOOLTxXD/(KR2) (Voo tolerance).
P13 ANI22/TXD2ISO20/(KR3) P10 to P15 can be set to analog input. "'**
P14 8.3.2 ANI23/RXD2/SI20/ Input/output can be specified in 1-bit units.
SDA20/(KR4) Use of an on-chip pull-up resistor can be specified by a
b15 ANI24/SCK20/ software setting at input port.
SCL20/(KR5)
P20 4-3-1 | 1/O Analog input | ANIO/AVRerp Port 2.
P21 port ANI1/AVrerm 5-bit I/0 port.
P22 ANI2/(KRS) Can be set to analog input. V¢ 2
p23 ANI3/(KRS6) Input/output can be specified in 1-bit units.
P24 ANI4/(KR7)
P40 7-1-1 | 1O Input port TOOLO Port 4.
P41 7-3-1 Analog input | ANI30/TI07/TO07 3-bit I/O port.
port P41 can be set to analog input. "°*¢*
P42 7-1-1 Input port TI04/TO04 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
<R> Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCx) (can be set in 1-bit
units).
2. Digital or analog for each pin can be selected with the A/D port configuration register (ADPC).
<R> Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/0O redirection

register (PIOR). About format, see Figure in 3. 4. 3. 8 Peripheral 1/O redirection register (PIOR).
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CHAPTER 2 PIN FUNCTIONS

(2/2)
<R>| Function Pin 110 After Reset | Alternate Function Function
Name Type
P50 7-3-2 |10 Analog input | ANI26/INTP1 Port 5.
P51 7-3-1 port ANI25/INTP2 2-bit I/O port.
Output of P50 can be set to N-ch open-drain output (Voo
tolerance).
P50 and P51 can be set to analog input. "**®*
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by software
setting at input port.
P70 7-3-1 | 1/O Analog input | ANI28/KRO/ Port 7.
port SCK21/SCLK™**? | 4-bit /O port.
P71 7-1-2 Input port KR1/S121/SDO"*? | P70 can be set to analog input. "****
P72 7-1-1 KR2/S021/sDiNe2 | Input/output can be specified in 1-bit units.
P73 KR3/CSNote2 Use of an on-chip pull-up resistor can be specified by software
setting at input port.
P121 2-2-1 | Input Input port X1 Port 12.
P122 X2/EXCLK 2-bit input port.
P130 1-1-1 | Output | Output port - Port 13.
P137 2-1-2 |Input | Input port INTPO 1-bit output port and 1-bit input port.
P140 7-1-1 | /O Input port PCLBUZO/INTP6 Port 14.
1-bit I/O port.
Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
RESET 2-1-1 | Input - - Input only pin for external reset.
When external reset is not used, connect this pin to Vpp directly
or via a resistor.
<R> Notes 1. Digital or analog for each pin can be selected with the port mode control register x (PMCXx) (can be set in 1-bit
units).
2. SCLK, SDO, SDI, CS represent the pin functions of analog block. P70 to P73 which are connected to the pins of

the chip of analog block inside the package have some alternate functions for analog block.
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CHAPTER 2 PIN FUNCTIONS

2. 1. 2 Functions other than port functions

2.1. 2.1 Functions available for each product

(1/3)

Function Name

RL78/G1E
(64-pin)

RL78/G1E
(80-pin)

RL78/G1A
(64-pin)

ANIO

\/

\/

\/

ANI1

ANI2

ANI3

\/
\/
\/

ANI4

2|2 (< |<

ANI5

ANI6

ANI7

ANI8

ANI9

ANI10

ANI11

ANI12

ANI16

ANI17

ANI18

< |2 |<|I

< |2 |<|I

ANI19

ANI20

ANI21

ANI22

ANI23

2 |2 <2<

ANI24

ANI25

ANI26

< |2 ||| |||

ANI27

ANI28

<_ |1

<_ |1

ANI29

ANI30

INTPO

<_|<_|1

INTP1

INTP2

< |2 |2 |2 ]I

INTP3

INTP4

INTPS

INTP6

INTP7

INTP8

INTP9

INTP10

INTP11

P P P P P P P P P P P P P P P P P B P P R ) P P P P P P P P P P P P P P P P P
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CHAPTER 2 PIN FUNCTIONS

@213)

Function Name RL78/G1E RL78/G1E RL78/G1A
(64-pin) (80-pin) (64-pin)
KRO \ \ \
KR1 \ y \
KR2 \ \ \
KR3 \ \ \
KR4 (V) (V) \
KR5 (V) (V) \
KR6 (V) (V) \
KR7 - (V) \
KR8 - - \
KR9 - - \
PCLBUZO - \ \
PCLBUZ1 - - \
REGC \ \ \
RTC1HZ - - \
RESET \ \ \
RXDO \ \ \
RXD1 \ \ \
RXD2 \ y \
SCKO00 \ \ \
SCKO1 — — \
SCK10 - \ \
SCK11 - - \
SCK20 - \ \
SCK21 \ \ \
SCLAO - - \
SCLOO \ y \
SCLO1 - - \
SCL10 - \ \
SCL11 - - \
SCL20 - y \
SCL21 - - \
SDAAO — - \
SDA0O \ \ \
SDAO1 - - \
SDA10 - \ \
SDA11 — — \
SDA20 - \ \
SDA21 - - \
S100 \ \ \
Sio1 — - \
SI10 - \ \
Si11 - - \
SI20 - \ \
Si21 \ \ \

Remark Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection

register (PIOR).
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313)

Function Name

RL78/G1E
(64-pin)

RL78/G1E
(80-pin)

RL78/G1A
(64-pin)

S000

\/

\/

SO01

S010

< |1

SO11

S020

S021

TIOO

< |2 =2

TIO1

TIO3

TI04

2

TIO5

TI06

TI07

TOO00

< |=|1

TO01

TOO03

TO04

<

2

TO05

TOO06

TOO07

TxDO

TxD1

TxD2

X1

X2

EXCLK

< ||| |22 (=]

< ||| |22 (=]

EXCLKS

XT1

XT2

Vop

EVbbo

AVbD

AVREFP

AVREFM

Vss

EVsso

AVss

TOOLRXD

TOOLTxD

TOOLO

2|2 <

2|2 |2

Py Py P P P P P P P P P P P P P P P P Py P Py P P P P P P P P P P P P P P P P Py P

Note EVooo is connected to Vop, and EVsso is connected to Vss inside the package.

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS

29



<R>
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CHAPTER 2 PIN FUNCTIONS

2. 1. 2.2 Description of each function

The functions of RL78/G1E (64-pin products and 80-pin products) are described below.

(1/2)

Function Name 1/0 Function

ANIO- ANI4, ANI16- ANI18, Input A/D converter analog input

ANI20- ANI26, ANI28, ANI30

INTPO- INTP2, INTP6 Input External interrupt request input

KRO- KR7 Input Key interrupt input

PCLBUZO Output Clock output / buzzer output

REGC - Pin for connecting to regulator output stabilization capacitance for
internal operation.
Connect this pin to Vss via a capacitor (0.47 to 1 uF).
Also, use a capacitor with good characteristics, since it is used to
stabilize internal voltage.

RESET Input External reset signal input for the functions of microcontroller block

RxDO0- RxD2 Input Serial data input pins of serial interface UARTO to UART2

TxDO-TxD2 Output Serial data output pins of serial interface UARTO to UART2

SCKO00, SCK10, SCK20, SCK21 110 Serial clock I/O pins of serial interface CSI00, CSI10, CSI20 and
Csi21

SCLOO, SCL10, SCL20 Output | Serial clock output pins of serial interface 11C00, 1IC10 and 11C20

SDAO00O, SDA10, SDA20 110 Serial data 1/O pins of serial interface 11C00, [IC10 and 1IC20

SI100, SI10, SI20, SI21 Input Serial data input pins of serial interface CSI00, CSI10, CSI20 and
Csi21

S000, SO10, S0O20, SO21 Output Serial data output pins of serial interface CSI00, CSI10, CSI20 and
Csi21

TIOO, TIO4, TIO7 Input The pins for inputting an external count clock/capture trigger to 16-bit
timers 00, 04 and 07

TOO00, TO04, TOO7 Output Timer output pins of 16-bit timers 00, 04 and 07

X1, X2 - Resonator connection for main system clock

EXCLK Input External clock input for main system clock
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212)

Function Name 110 Function

Vob - < 64-pin products >
Positive power supply for port pins other than P20 to P23
and also for RESET, REGC pin.

< 80-pin products >

Positive power supply for port pins other than P20 to P24
and also for RESET, REGC pin.

AVbD - Positive power supply for P20 to P24 and A/D converter
AVREFP Input A/D converter reference potential (+ side) input
AVREFM Input A/D converter reference potential (- side) input

Make the potential of AVrerm pin the same as AVss pin and Vss pin.

Vss - < 64-pin products >
Ground potential for port pins other than P20 to P23
and also for RESET, REGC pin.

< 80-pin products >
Ground potential for port pins other than P20 to P24
and also for RESET, REGC pin.

AVss - Ground potential for P20 to P24 and A/D converter

Make the potential of AVss pin the same as Vss pin.

TOOLRXD Input UART reception pin for the external device connection used during
flash memory programming

TOOLTxD Output UART transmission pin for the external device connection used

during flash memory programming

TOOLO 110 Data /O for flash memory programmer / debugger

<R> Caution After reset release, the relationships between P40/TOOLO and the operating mode are as follows.

Table 2-2. Relationship Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
Voo Normal operation mode
oV Flash memory programming mode

For details, see 3. 25. 4 Serial programming method.

<R> Remark Use bypass capacitors (about 0.1 pyF) as noise and latch up countermeasures with relatively thick wires at

the shortest distance to Vob to Vss line.
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2.2 Pin Functions in Analog Block

<R> About I/O circuit type, see 2. 4 Block Diagrams of Pins.

<R> 2.2.1 64-pin products

Function Name 1/0 Circuit 110 Function
Type

AVops - - Power supply pin for filter
AGND2 - - GND pin for gain adjustment amplifier
MPXIN60 ANALOG6 Input | Multiplexer 6 input pin O (Configurable amplifier Ch3 input pin 0 (+))
MPXIN50 ANALOG6 Multiplexer 5 input pin 0 (Configurable amplifier Ch3 input pin 0 (-))
AMP3_OUT ANALOG10 | Output | Configurable amplifier Ch3 output pin
DAC3_OuUT/ ANALOG2 1/O D/A converter Ch3 output pin/configurable amplifier Ch3 reference voltage input pin
VREFIN3
AMP2_OUT ANALOG11 | Output | Configurable amplifier Ch2 output pin
AGND1 - - GND pin for configurable amplifiers Ch1 to Ch3.
AMP1_OUT ANALOG11 | Output | Configurable amplifier Ch1l output pin
AVop1 - - Power supply pin for configurable amplifiers Ch1 to Ch3
DAC2_OUT/ ANALOG2 1/O D/A converter Ch2 output pin/configurable amplifier Ch2 reference voltage input pin
VREFIN2
DAC1_OuT/ ANALOG2 D/A converter Ch1l output pin/configurable amplifier Chl reference voltage input pin
VREFIN1
MPXIN41 ANALOG6 Input | Multiplexer 4 input pin 1 (Configurable amplifier Ch2 input pin 1 (+))
MPXIN31 ANALOG6 Multiplexer 3 input pin 1 (Configurable amplifier Ch2 input pin 1 (-))
MPXIN40 ANALOG6 Multiplexer 4 input pin 0 (Configurable amplifier Ch2 input pin 0 (+))
MPXIN30 ANALOG6 Multiplexer 3 input pin 0 (Configurable amplifier Ch2 input pin 0 (-))
MPXIN21 ANALOG6 Multiplexer 2 input pin 1 (Configurable amplifier Ch1 input pin 1 (+))
MPXIN11 ANALOG6 Multiplexer 1 input pin 1 (Configurable amplifier Ch1 input pin 1 (-))
MPXIN20 ANALOG6 Multiplexer 2 input pin 0 (Configurable amplifier Ch1 input pin 0 (+))
MPXIN10 ANALOG6 Multiplexer 1 input pin 0 (Configurable amplifier Ch1 input pin O (-))
AGND3 - - GND pin for variable output voltage regulator and reference voltage generator
BGR_OUT ANALOGY | Output | Reference voltage generator output pin
AVop2 - - Power supply pin for variable output voltage regulator and reference voltage generator
LDO_OuT ANALOG3 | Output | Variable output voltage regulator output pin
TEMP_OUT ANALOG4 | Output | Temperature sensor output pin
ARESET ANALOG5 Input | External reset signal input for the functions of analog block
DVob - - Power supply pin for SPI
SCLK ANALOGS8 Input | Serial clock input pin for SPI
SDO ANALOG12 | Output | Serial data output pin for SPI
SDI ANALOGS8 Input | Serial data input pin for SPI
[} ANALOGS8 Input | Chip select input pin for SPI
DGND - - GND pin for SPI
DAC4_OuT/ ANALOG13 I} D/A converter Ch4 output pin/gain adjustment amplifier, filter reference voltage input pin
VREFIN4
CLK_LPF ANALOG7 Input | Pin for inputting low-pass filter control clock
AGND4 - - GND pin for filter
LPF_OUT ANALOG1 | Output | Low-pass filter output pin
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<R> 2. 2.2 80-pin products

Function Name 1/0 Circuit 110 Function
Type

AVops - - Power supply pin for filter
SC_IN ANALOG6 Input | Input pin for filter signal processing
CLK_SYNCH ANALOG7 Input | Pin for inputting synchronous detector control clock
SYNCH_OUT ANALOG11 | Output | Synchronous detector output pin
AGND2 - - GND pin for gain adjustment amplifier
GAINAMP_OUT ANALOG10 | Output | Output pin for gain adjustment amplifier
GAINAMP_IN ANALOG6 Input | Input pin for gain adjustment amplifier
MPXIN61 ANALOG6 Input | Multiplexer 6 input pin 1 (Configurable amplifier Ch3 input pin 1 (+))
MPXIN51 ANALOG6 Multiplexer 5 input pin 1 (Configurable amplifier Ch3 input pin 1 (-))
MPXIN60 ANALOG6 Multiplexer 6 input pin O (Configurable amplifier Ch3 input pin 0 (+))
MPXIN50 ANALOG6 Multiplexer 5 input pin 0 (Configurable amplifier Ch3 input pin 0 (-))
AMP3_OUT ANALOG10 | Output | Configurable amplifier Ch3 output pin
DAC3_OuUT/ ANALOG2 1/O D/A converter Ch3 output pin/configurable amplifier Ch3 reference voltage input pin
VREFIN3
AMP2_OUT ANALOG11 | Output | Configurable amplifier Ch2 output pin
AGND1 - - GND pin for configurable amplifiers Ch1 to Ch3
AMP1_OUT ANALOG11 | Output | Configurable amplifier Chl output pin
AVop1 - - Power supply pin for configurable amplifiers Ch1 to Ch3
DAC2_OUT/ ANALOG2 1/O D/A converter Ch2 output pin/configurable amplifier Ch2 reference voltage input pin
VREFIN2
DAC1_OuT/ ANALOG2 D/A converter Ch1l output pin/configurable amplifier Chl reference voltage input pin
VREFIN1
MPXIN41 ANALOG6 Input | Multiplexer 4 input pin 1 (Configurable amplifier Ch2 input pin 1 (+))
MPXIN31 ANALOG6 Multiplexer 3 input pin 1 (Configurable amplifier Ch2 input pin 1 (-))
MPXIN40 ANALOG6 Multiplexer 4 input pin 0 (Configurable amplifier Ch2 input pin 0 (+))
MPXIN30 ANALOG6 Multiplexer 3 input pin 0 (Configurable amplifier Ch2 input pin 0 (-))
MPXIN21 ANALOG6 Multiplexer 2 input pin 1 (Configurable amplifier Ch1 input pin 1 (+))
MPXIN11 ANALOG6 Multiplexer 1 input pin 1 (Configurable amplifier Ch1 input pin 1 (-))
MPXIN20 ANALOG6 Multiplexer 2 input pin 0 (Configurable amplifier Ch1 input pin 0 (+))
MPXIN10 ANALOG6 Multiplexer 1 input pin 0 (Configurable amplifier Ch1 input pin O (-))
AGND3 - - GND pin for variable output voltage regulator and reference voltage generator
BGR_OUT ANALOG9 Output | Reference voltage generator output pin
AVop2 - - Power supply pin for variable output voltage regulator and reference voltage generator
LDO_OuT ANALOG3 | Output | Variable output voltage regulator output pin
TEMP_OUT ANALOG4 | Output | Temperature sensor output pin
ARESET ANALOG5 Input | External reset signal input for the functions of analog block
DVob - - Power supply pin for SPI
SCLK ANALOGS8 Input | Serial clock input pin for SPI
SDO ANALOG12 | Output | Serial data output pin for SPI
SDI ANALOGS8 Input | Serial data input pin for SPI
[} ANALOGS8 Input | Chip select input pin for SPI
DGND - - GND pin for SPI
DAC4_OuT/ ANALOG13 I/0 D/A converter Ch4 output pin/gain adjustment amplifier, filter reference voltage input pin
VREFIN4
HPF_OUT ANALOG1 Output | High-pass filter output pin
CLK_HPF ANALOG7 Input | Pin for inputting high-pass filter control clock
CLK_LPF ANALOG7 Input | Pin for inputting low-pass filter control clock
AGND4 - - GND pin for filter
LPF_OUT ANALOG1 Output | Low-pass filter output pin
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2. 3 Connection of Unused Pins

Table 2-3 shows the recommended connections of unused pins.

Remark The provided pins differ depending on the products. See 1. 3 Pin Configuration (Top View), 2. 1 Pin

Functions in Microcontroller Block, and 2. 2 Pin Functions in Analog Block.

Table 2-3. Connections of Unused Pins

(2/2)
Pin Name 110 Recommended Connection of Unused Pins
P00 110 Input:  Independently connect to Voo or Vss via a resistor.
PO1 110 Output: Leave open
P02 110
P03 110
P04 110
P10 lfe}
P11 110
P12 110
P13 110
P14 lfe}
P15 110
P20 110 Input:  Independently connect to AVop or AVss via a resistor.
P21 110 Output: Leave open
P22 lfe}
P23 110
P24 110
P40 110 Input:  Independently connect to Voo via a resistor, or leave open.
Output: Leave open
P41 110 Input:  Independently connect to Voo or Vss via a resistor.
P42 110 Output: Leave open
P50 110
P51 110
P70 110
P71 110
P72 110
P73 110
P121 Input Independently connect to Voo or Vss via a resistor.
P122 Input
P130 Output Leave open
P137 Input Independently connect to Voo or Vss via a resistor.
P140 110 Input:  Independently connect to Voo or Vss via a resistor.
Output: Leave open
RESET Input Connect directly or via a resistor to Vop.
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(2/12)
<R> Pin Name 110 Recommended Connection of Unused Pins

SC_IN Input Connect to AGND4.
CLK_SYNCH Input Leave open
SYNCH_OUT Output

GAINAMP_OUT Output

GAINAMP_IN Input Connect to AGND2.
MPXIN61 Input Connect to AGND1.
MPXIN51 Input

MPXING60 Input

MPXIN50 Input

AMP3_OUT Output Leave open
DAC3_OuUT/ 110 Leave open
VREFIN3

AMP2_OUT Output Leave open
AMP1_OUT Output Connect to AGND1.
DAC2_OuUT/ 110 Leave open
VREFIN2

DAC1_OUT/VREFIN1 1/10

MPXIN41 Input Connect to AGND1.
MPXIN31 Input

MPXIN40 Input

MPXIN30 Input

MPXIN21 Input

MPXIN11 Input

MPXIN20 Input

MPXIN10 Input

TEMP_OUT Output Leave open

SCLK Input

SDO Output

SDI Input

cs Input

DAC4_OuUT/ 110

VREFIN4

HPF_OUT Output

CLK_HPF Input

CLK_LPF Input

LPF_OUT Output

LDO_OUT Output

BGR_OUT Output

I.C -

ARESET Input — Note

<R> Note When the resource pin for ARESET is to be Hi-Z, connect ARESET to DGND via a resistor.
For details of functions, see 2. 5. 31 ARESET.
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<R> 2. 4 Block Diagrams of Pins
Figures 2-1 to 2-12 show the block diagrams of the pins described in 2. 1. 1 Port functions.

Figure 2-13 shows the I/O circuit type described in 2. 2 Pin Functions in Analog Block.

Figure 2-1. Pin Block Diagram for Pin Type 1-1-1

~""Y
RD
ol
= <
f ~ Vb
©
GE) WRPORT
= /L _| P-ch
a Output latch {>o_<. Pmn
(Pmn)
—| N-ch
Y
Vss
Figure 2-2. Pin Block Diagram for Pin Type 2-1-1
RESET « 0<} 0@} © RESET
Figure 2-3. Pin Block Diagram for Pin Type 2-1-2
N~
Alternate

" function

S

- RD

@®©

Sl

—

Remark For alternate functions, see 2. 1. 1 Port functions.
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RL78/G1E
<R> Figure 2-4. Pin Block Diagram for Pin Type 2-2-1
N
Clock generator <
CMC
OSCSEL

RD Alternate

J\ function
9 | °< g
2 ~J | @ P122/X2/EXCLK/Alternate function
g
£ cMmc [>¢
=

EXCLK, OSCSEL 7&
L
—| I—(I
N-ch| P-ch
RD Alternate
J\ function
| T
~J | © P121/X1/Alternate function
N

Remark For alternate functions, see 2. 1. 1 Port functions.
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RL78/G1E
<R> Figure 2-5. Pin Block Diagram for Pin Type 4-3-1
N~
WRaopc ADPC 0: Analog input
/L 1: Digital I/O
o » ADPC2 to ADPCO
RD
1 (
\_
n
>
— 0
= | WRPpoRT VoD
© y
c N
Q fL Output latch
s v (Pmn) 070—| P-ch
WRpm Pmn
- L N-ch
/L PM register Do—o—ADo—l
~ 7 (PMmn) A
Vss
L P-ch
N A/D converter '
T N-ch
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RL78/G1E
<R> Figure 2-6. Pin Block Diagram for Pin Type 7-1-1
~" WReu VDD
,L | PU register
~ |_(Pumn) D |
Alternate |
function
RD
1 @—4.
[72]
3 le J\ e
< A\
5 N L
- 0
B | WRrort AN
= VDD
fL Output latch
S B T D>
Do—' P-ch
WRewm O Pmn
/L | PM register 4D0_| N-ch
~ 7 (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
AN
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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RL78/G1E
<R> Figure 2-7. Pin Block Diagram for Pin Type 7-1-2
~") WRpu VD
/L PU register |
_/ (PUmn) | b | P-ch
Alternate |
function
RD
1 @—0
[72]
>
O
< 0
S| WReorT N
O \VbD
e
< KL Output latch
S T D>
T )o|p P
WRepM O Pmn
/L | PM register 4D0_| N-ch
~ 1 (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
Y
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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Figure 2-8. Pin Block Diagram for Pin Type 7-3-1
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(other than SAU)
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A/D converter !
T N-ch
\/\
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.

2. SAU: Serial array unit
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RL78/G1E
<R> Figure 2-9. Pin Block Diagram for Pin Type 7-3-2
N WRpu VoD
/L PU register
~ (PUmn) —0 )c | P-ch
—O |
WRpmMmc
J\ PMC register
N (PMCmn)
Alternate
function
RD
P—]
%]
>
o)
©
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9 VbD
cC
— /L Output latch
S em DD
—oDo—' P-ch
L QO
WRpM "@ Pmn
A PM register N-ch
N (PMmn)
WRPpom
Vss
(M__,| POM register
~ (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
L P-ch
A/D converter
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2
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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RL78/G1E
<R> Figure 2-10. Pin Block Diagram for Pin Type 8-1-1
N )
WRpPuU VDD
,L | PU register
~ 1 (PUmn) I I P-ch
WRpIM
rL PIM register
~ (PIMmn)
Alternate )
function |°
CMOS
RD o J
) 1 o
>
o] TTL
E |
-
L 0
£ | WReorr N
VoD
/‘\ Output latch
=L pmn) 1>
CDO—' P-ch
WRpwM —QO) Pmn
J\ PM register ‘Do—| N-ch
~ (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
Y
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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RL78/G1E
<R> Figure 2-11. Pin Block Diagram for Pin Type 8-1-2
N )
WRpu VbD
KL | PU register
~ (PUmn) —QI'DD B Pch
WRPIM
ﬁL PIM register
~ (PIMmn)
Alternate |
function
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RD O-¢
1 i
" TTL
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'© 0
c
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Alternate function
(other than SAU)
(Y

Remarks 1. For alternate functions, see 2. 1. 1 Port functions.

2. SAU: Serial array unit
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RL78/G1E
Figure 2-12. Pin Block Diagram for Pin Type 8-3-2
WRpru VoD
~) J\ .| PU register
~ (PUmn) —O )a | P-ch
WRPIM O |
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Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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Figure 2-13. Pin 1/O Circuit List (1/2)
ANALOG1 ANALOG2 |
| |
1 L
AVos:
—|— AVoo:
+—O0 ouT —|
—0 IN/OUT
J— AGND4
¥y
Ly d AGND1
—|— AGND1
ANALOG3 | ANALOG4 |
Aﬁléli AV,
out ]
O<} ouT
AGND3 AGND3
AGND3 AGND3
ANALOGS ANALOG6 |
IN
IN
Schmitt-triggered input with hysteresis characteristics
ANALOG7 ANALOGS8 ‘
AVoos DVoo DVoo
IN
IN
AGND4 AGND4 DGND
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Figure 2-13. Pin 1/O Circuit List (2/2)

ANALOGY | ANALOG10 |
AVpD2 AN
_| AVop:
—O ouT _|
_| o ouT
DO AGND3 I ﬁ o
AGND3 —|_
ANALOG11 | ANALOG12 |
L ouT
rih R — o]
I I ouT
T DGND
ANALOG13
—|_ AVop2
—CO INOUT
AGND3
AGND3
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2.5 Instruction of Pin Functions

Remark The pins mounted depend on the product. See 1. 3 Pin Configuration (Top View), 2. 1 Pin Functions in
Microcontroller Block, and 2. 2 Pin Functions in Analog Block.

2.5.1 Port 0 (P00 to P04)
(1) Port mode
P00 to P04 function as an I/O port. P00 to P04 can be set to input or output port in 1-bit units using port mode register

0 (PMO).

(2) Control mode

P00 to P04 function as A/D converter analog input, serial interface data I/O, clock 1/O, and key return input.

(a) ANI16, ANI17

These are the analog input pins of A/D converter.

(b) SI10

This is a serial data input pin of serial interface CSI10.

(c) SO10

This is a serial data output pin of serial interface CSI10.

(d) SCK10

This is a serial clock 1/O pin of serial interface CSI10.

(e) TxD1

This is a serial data output pin of serial interface UART1.

(f) RxD1

This is a serial data input pin of serial interface UART1.

(g) SDA10

This is a serial data I/O pin of serial interface 11C10.

(h) SCL10

This is a serial clock output pin of serial interface [IC10.
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(i) TIOO

This is a pin for inputting an external count clock/capture trigger to 16-bit timer 00.

() TO00
This is the timer output pin of 16-bit timer 00.

(k) KROto KR4

These are the key interrupt input pins.
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2.5.2 Port 1 (P10 to P15)

(1) Port mode

P10 to P15 function as an I/O port. P10 to P15 can be set to input or output port in 1-bit units using port mode register
1 (PM1).

(2) Control mode

P10 to P15 function as A/D converter analog input, serial interface data 1/O, clock I/O, and programming UART I/O.

@)

(b)

()

(d)

(e)

)

(@)

(h)

0]

()

ANI18, ANI20 to ANI24

These are the analog input pins of A/D converter.

TxDO, TxD2
These are the serial data output pins of serial interface UARTO and UART2.

RxDO, RxD2
These are the serial data input pins of serial interface UARTO and UART2.

SCKO00, SCK20

These are the serial clock I/O pins of serial interface CSI00 and CSI20.

SI100, SI120

These are the serial data input pins of serial interface CSI00 and CSI20.

S000, S020

These are the serial data output pins of serial interface CSI0O0 and CSI20.

TOOLTxD

This UART serial data output pin for an external device connection is used during flash memory programming.

TOOLRXD

This UART serial data input pin for an external device connection is used during flash memory programming.

SDAO0O, SDA20

These are the serial data 1/0 pins of serial interface 11C00 and 11C20.

SCLO0O0, SCL20

These are the serial clock output pins of serial interface [IC00 and 11C20.

(k) KRO to KR5

These are the key interrupt input pins.
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2.5.3 Port 2 (P20 to P24)

(1) Port mode

P20 to P24 function as an I/O port. P20 to P24 can be set to input or output port in 1-bit units using port mode register
2 (PM2).

(2) Control mode

P20 to P24 function as A/D converter analog input, and reference voltage input.

(a) ANIO to ANI4

These are the analog input pins of A/D converter.

(b) AVRrerp

This is a pin that inputs the A/D converter reference potential (+ side).

(c) AVRerm

This is a pin that inputs the A/D converter reference potential (— side).

(d) KR5to KR7

These are the key interrupt input pins.
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2.5.4 Port 4 (P40 to P42)

(1) Port mode

P40 to P42 function as an 1/O port. P40 to P42 can be set to input or output port in 1-bit units using port mode register
4 (PM4).

(2) Control mode

P40 to P42 function as A/D converter analog input, data 1/O for a flash memory programmer/debugger, and timer 1/O.

(@) TI04, TIO7

These are the pins for inputting an external count clock/capture trigger to 16-bit timers 04 and 07.

(b) TOO04, TOO7

These are the timer output pins from 16-bit timers 04 and 07.

(c) TOOLO
This is a data /O pin for a flash memory programmer/debugger.

Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

(d) ANI30

This is an analog input pin of A/D converter.
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2.5.5 Port 5 (P50, P51)

(1) Port mode

P50 and P51 function as an I/0O port. P50 and P51 can be set to input or output port in 1-bit units using port mode
register 5 (PM5).

(2) Control mode

P50 and P51 function as A/D converter analog input, and external interrupt request input.

(@) ANI25, ANI26

These are the analog input pins of A/D converter.

(b) INTP1, INTP2
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.
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2.5.6 Port 7 (P70to P73)

(1) Port mode

P70 to P73 function as an 1/O port. P70 to P73 can be set to input or output port in 1-bit units using port mode register
7 (PM7).

(2) Control mode

P70 to P73 function as key interrupt input, A/D converter analog input, serial interface data /O, and clock I/O.

(@) ANI28

This is the analog input pin of A/D converter.

(b) KRO to KR2

These are the key interrupt input pins.

(c) sI21

This is the serial data input pin of serial interface CSI21.

d) so21

This is the serial data output pin of serial interface CSI21.

<R> (e) SCK21

This is the serial clock I/O pin of serial interface CSI21.
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2.5.7 Port 12 (P121, P122)

(1) Port mode

P121 and P122 function as an input port.

(2) Control mode

P121 and P122 function as connecting resonator for main system clock, and external clock input for main system

clock.

(@) X1, X2

These are the pins for connecting a resonator for main system clock.

(c) EXCLK

This is an external clock input pin for main system clock.
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2.5.8 Port 13 (P130, P137)

(1) Port mode
P130 functions as an output port.

P137 functions as an input port.

(2) Control mode

P137 functions as external interrupt request input.

(a) INTPO
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and

falling edges) can be specified.
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2.5.9 Port 14 (P140)

(1) Port mode

P140 functions as an I/O port. P140 can be set to input or output port in 1-bit units using port mode register 14
(PM14).

(2) Control mode

P140 functions as clock/buzzer output, and external interrupt request input.

(@) INTP6

This is the external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising
and falling edges) can be specified.

(b) PCLBUZO

This is the clock/buzzer output pin.
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2.5.10 AVbp, AVss, Vbb, Vss

(&) AVop

This is the A/D converter reference voltage input pin and the positive power supply pin of P20 to P24, and A/D
converter.

(b) AVss

This is the A/D converter ground potential pin. Even when the A/D converter is not used, always use this pin with
the same potential as the Vss pin.

(c) Vob

This is the positive power supply pin.

(d) Vss

This is the ground potential pin.

Remark Use bypass capacitors (about 0.1 4F) as noise and latch up countermeasures with relatively thick wires at
the shortest distance to Voo to Vss line.

2.5.11 RESET
This is the active-low system reset input pin for the functions of microcontroller block. When the external reset pin is not
used, connect this pin directly or via a resistor to Vop. When the external reset pin is used, design the circuit based on
Vob. For details of the functions, see 3. 5. 5 Clock generator operation, 3. 19 Reset Function, 3. 20 Power-On-
Reset Circuit.

2.5.12 REGC

This is the pin for connecting regulator output stabilization capacitance for internal operation. Connect this pin to Vss via
a capacitor (0.47 to 1 uF).

Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

f REGC

Vss

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.
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2.5.13 AVop3
This is the power supply pin for high-pass filter

Note and low-pass filter.

2.5.14 SC_IN

This is the input pin for filter signal processing.

2.5.15 CLK_SYNCH
This is the pin for inputting synchronous detector control clock.

2.5.16 SYNCH_OUT

This is the synchronous detector output pin.

2.5.17 AGND2

This is the ground pin for gain adjustment amplifier.

2.5.18 GAINAMP_OUT
This is the output pin for gain adjustment amplifier.

2.5.19 GAINAMP_IN

This is the input pin for gain adjustment amplifier.

2.5.20 MPXIN10, MPXIN11, MPXIN20, MPXIN21, MPXIN30, MPXIN31, MPXIN40, MPXIN41, MPXIN50, MPXIN51,
MPXING60, MPXING61

These are the input pins for multiplexer.

2.5.21 AMP1_OUT, AMP2_OUT, AMP3_OUT

These are the output pins for configurable amplifiers Ch1 to Ch3.

2.5.22 DAC1_OUT, DAC2_OUT, DAC3_OUT, DAC4_OUT
These are the output pins for D/A converters Chl to Ch4.

2.5.23 VREFIN1, VREFIN2, VREFIN3, VREFIN4
These are the reference voltage input pins for configurable amplifiers Chl to Ch3, gain adjustment amplifier, low-pass

filer, and high-pass filter"°'®.

Note 80-pin products only
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2.5.24 AGND1
This is the ground pin for configurable amplifiers Ch1l to Ch3.

2.5.25 AVbb:t
This is the power supply pin for configurable amplifiers Ch1 to Ch3.

2.5.26 AGND3

This is the GND pin for variable output voltage regulator and reference voltage generator.

2.5.27 BGR_OUT

This is the output pin for reference voltage generator.

2.5.28 AVbp2

This is the power supply pin for variable output voltage regulator and reference voltage generator.

2.5.29 LDO_OuUT
This is the output pin for variable output voltage regulator.

2.5.30 TEMP_OUT

This is the output pin for temperature sensor.

2.5.31 ARESET
This is the active-low system reset input pin for the function of analog block. After turning on DVop, it is hecessary to
input the external reset signal to this pin before starting SPI communication. When controlling the external reset signal
by the microcontroller block of this package, it is recommended to directly connect this pin to P130 which is to be a low-
level output port on reset. If the resource pin of ARESET is to be Hi-Z at a short moment, this pin must be connected to
DGND via a resistor. For details of the functions, see 4. 10 Analog Reset.

2.5.32 DVop
This is the power supply pin for SPI.

2.5.33 SCLK

This is the serial clock input pin for SPI.

2.5.34 SDO
This is the serial data output pin for SPI.
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2.5.35 SDI
This is the serial data input pin for SPI.

2.5.36 CS
This is the chip select input pin for SPI.

2.5.37 DGND
This is the GND pin for SPI.

2.5.38 HPF_OUT
This is the output pin for high-pass filter.

2.5.39 CLK_HPF

This is the control clock input pin for high-pass filter.

2.5.40 CLK_LPF
This is the control clock input pin for low-pass filter.

2.5.41 AGND4
This is the GND pin for low-pass filter and high-pass filter.

2.5.42 LPF_OUT

This is the output pin for low-pass filter.

2.5.43 I.C
The 1.C (internally connected) pin has no function and is simply connected inside the chip. This pin must always be left
open.
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CHAPTER 3 MICROCONTROLLER BLOCK

3.1 Outline of This Chapter

The 16-bit microcontroller block in the RL78/G1E corresponds to the RL78/G1A (64-pin products). For the details of
each function in microcontroller block, see the RL78/G1A Hardware User’s Manual (ROLUHO305E).

Not all of the functions of the RL78/G1A are available to be used in the RL78/G1E package because not all pins of
function are drawn out of the package. In this chapter, the differences in functions and registers between the RL78/G1A
and the RL78/G1E are described.
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3.2 Comparison of Each Function with RL78/G1A (64-pin products)

The differences of each function between RL78/G1E (64-pin products, 80-pin products) and RL78/G1A (64-pin
products) are as follows. For details, see the section showed in column of Remarks in the tables below.

(1/4)

Item

RL78/G1E

64-pin products 80-pin products

RL78/G1A
(64-pin products)

Remarks

Code flash memory (KB) 32 to 64 32 to 64 3210 64
Data flash memory (KB) 4 4 4
RAM (KB) 2t04 2t04 2t04
Memory space 1 MB 1 MB

Processor registers

Control registers; PC, PSW, SP

Control registers; PC, PSW, SP

General-purpose register;

(8-bit register x 8) x 4 banks

General-purpose register;

(8-bit register x 8) x 4 banks

See the section 3. 3

about details.

Special function registers (SFRs)

Special function registers (SFRs)

Extended special function registers

Extended special function registers

Some differences.

See the section 3. 3

(2nd SFRs) (2nd SFRs) about details.
1/O port Total 24 30 56 Some differences.
COMS I/0 20 26 46 See the section 3. 4
COMS input 3 5 about details.
COMS output 1 1
N-ch open- - 4
drain I/O (6 V
tolerance)
Main High-speed X1 (crystal/ceramic) oscillation, X1 (crystal/ceramic) oscillation, external |There are some
system system clock external main system clock input main system clock input (EXCLK) differences between
clock (EXCLK) 1t0 20 MHz: Voo =2.7t03.6 V, RL78/G1E and

1to 20 MHz: Voo =2.7t0 5.5V,
1to 8 MHz: Voo =1.8t02.7 V,
1to4 MHz: Voo =1.61t0 1.8V

1to 8 MHz: Voo =1.8t02.7 V,
1to4 MHz: Voo =1.6t0 1.8V

High-speed
on-chip

oscillator

HS (High-speed main) mode:

1to 32 MHz (Voo = 2.7t0 5.5 V),
HS (High-speed main) mode:

11to 16 MHz (Voo = 2.4 t0 5.5 V),
LS (Low-speed main) mode:

1to 8 MHz (Voo = 1.8 t0 5.5 V),
LV (Low-voltage main) mode:

1to 4 MHz (Voo = 1.6 t0 5.5 V)

HS (High-speed main) mode:

1to 32 MHz (Voo = 2.7 10 3.6 V),
HS (High-speed main) mode:

11t0 16 MHz (Voo = 2.4 10 3.6 V),
LS (Low-speed main) mode:

1to 8 MHz (Voo = 1.8 to 3.6 V),
LV (Low-voltage main) mode:

1to 4 MHz (Voo = 1.6 to 3.6 V)

Subsystem clock

XT1 (crystal) oscillation, external
subsystem clock input (EXCLKS)
32.768 kHz (TYP.): Voo = 1.6 t0 3.6 V

RL78/G1A.
See the section 3. 5

about details.

Subsystem clock is
not available for

RL78/G1E.
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(2/4)

Item

RL78/G1E

64-pin products

80-pin products

RL78/G1A
(64-pin products)

Remarks

Low-speed on-chip

oscillator

15 kHz (TYP.): Voo = 1.6 t0 5.5 V

15 kHz (TYP.): Voo = 1.6 t0 3.6 V

Minimum instruction

execution time

0.03125 us (High-speed on-chip

oscillator: fiv = 32 MHz operation)

0.03125 us (High-speed on-chip

oscillator: fiv = 32 MHz operation)

0.05 us (High-speed system clock:
fux = 20 MHz operation)

0.05 us (High-speed system clock:

fux = 20 MHz operation)

30.5 us (Subsystem clock:
fsus = 32.768 kHz operation)

Some differences.
See the section 3. 5
about details.
Subsystem clock is
not available for

RL78/G1E.

Timer 16-bit timer 8 channels 8 channels Some differences.
See the section 3. 6
about details.

Watchdog 1 channel 1 channel See the section 3. 10
Timer about details.
Real-time clock - 1 channel RTC is not provided
(RTC) in RL78/G1E.

(See 3.7)
12-bit Interval 1 channel 1 channel See the section 3. 8
timer (IT) about details.

Timer output

3 channels (PWM outputs: 2 ')

7 channels (PWM outputs: 6 °'¢)

See the section 3. 6

about details.

RTC output

1 channel

e 1 Hz (subsystem clock:
fSUB = 32.768 kHZ)

RTC is not provided
in RL78/G1E.
(See 3.7)

Note  The number of PWM outputs varies depending on the setting of channels in use.
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(3/4)

Item

RL78/G1E

64-pin products

80-pin products

RL78/G1A
(64-pin products)

Remarks

Clock output
/ Buzzer output

1 channel

2 channels

©2.44 kHz, 4.88 kHz,
9.76 kHz, 1.25 MHz,
2.5 MHz, 5 MHz,
10 MHz
(Main system clock:
fvan = 20 MHz operation)

® 2.44 kHz, 4.88 kHz,
9.76 kHz, 1.25 MHz,
2.5 MHz, 5 MHz,
10 MHz (Main system
clock: fwan = 20 MHz
operation)
256 Hz, 512 Hz,
1.024 kHz, 2.048 kHz,
4.096 kHz, 8.192 kHz,
16.384 kHz, 32.768 kHz
(Subsystem clock:
fsus = 32.768 kHz

There are some
differences between
RL78/G1E and
RL78/G1A.

See the section 3. 9
about details.

operation)
8/12-hit resolution 13 channels 17 channels 28 channels Some differences.
A/D converter See the section 3. 11
(AVop=1.61t03.6 V) about details.
Serial array unit <Unit 0> <Unit 0> <Unit 0> Some differences.
e CSl: 1 channel/ ¢ CSl: 1 channel/ ¢ CSI: 2 channel/ See the section 3. 12
simplified I°C: simplified I°C: simplified 1°C: about details.
1 channel/ 1 channel/ 2 channel/

UART: 1 channel
e UART: 1 channel
<Unit 1>
e CSI: 1 channel/

UART: 1 channel

(LIN-bus supported)

UART: 1 channel
¢ CSI: 1 channel/
simplified I°C:
1 channel/
UART: 1 channel
<Unit 1>
¢ CSI: 2 channel/
simplified I°C:
1 channel/
UART: 1 channel
(LIN-bus supported)

UART: 1 channel
¢ CSl: 2 channel/
simplified I°C:
2 channel/
UART: 1 channel
<Unit 1>
¢ CSl: 2 channel/
simplified I°C:
2 channel/
UART: 1 channel
(LIN-bus supported)

I°C bus - 1 channel Not provided in
RL78/G1E.
(See 3. 13)
Multiplier and divider/ 5 functions 5 functions See the section 3. 14

multiply accumulator

(Multiplier, divider, multiply accumulator)

(Multiplier, divider,
multiply accumulator)

about details.

DMA controller 2 channels 2 channels See the section 3. 15
about details.
Vectored Internal 25 27 Some differences.
interrupt See the section 3. 16
External 2 5 13 .
sources about details.
Key interrupt 4 (7)"*'*® channels 4 (8)"°* channels 10 channels Some differences.

See the section 3. 17

about details.

Note Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register

(PIOR).
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(4/4)
Iltem RL78/G1E RL78/G1A Remarks
64-pin products 80-pin products (64-pin products)
Standby function HALT, STOP, SNOOZE mode HALT, STOP, SNOOZE mode See 3. 18.
Reset function 7 reset source 7 reset source See 3. 19.
Power-on-reset circuit Power-on-reset: 1.51 +/- 0.03V Power-on-reset: 1.51 +/- 0.03V See 3. 20.

Power-down-reset: 1.50 +/- 0.03V

Power-down-reset: 1.50 +/- 0.03V

Voltage detector

Detection level: 3 stages

Detection level: 12 stages

Some differences.
See the section 3. 21

about details.

Safety functions

- Flash memory CRC operation function

- CRC operation function

- RAM parity error detection function

- RAM guard function

- SFR guard function

- Invalid memory access detection
function

- Frequency detection function

- Flash memory CRC operation function

- CRC operation function

- RAM parity error detection function

- RAM guard function

- SFR guard function

- Invalid memory access detection
function

- Frequency detection function

Some differences.
See the section 3. 22

about details.

- A/D test function - A/D test function

Regulator 1 channel 1 channel See 3. 23

Option byte Available Available Some differences.
See the section 3. 24
about details.

Flash memory Available Available Some differences.
See the section 3. 25
about details.

On-chip debug function Available Available See 3. 26

BCD correction circuit Available Available See 3. 27

Instruction set ¢ Data transfer (8/16 bits) o Data transfer (8/16 bits) See 3. 28

o Adder and subtractor/logical operation |e Adder and subtractor / logical operation
(8/16 bits) (8/16 hits)
* Multiplication (8 bits x 8 bits) o Multiplication (8 bits x 8 bits)
¢ Rotate, barrel shift, ¢ Rotate, barrel shift, and bit
and bit manipulation (Set, reset, test, manipulation (Set, reset, test, and
and Boolean operation), etc. Boolean operation), etc.

Power supply voltage Voo =1.6t05.5V Vop=1.6t03.6V Vob range is

different.
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3.3 CPU Architecture

In this section, the differences of the functions and registers from RL78/G1A (64-pin products) are described. For
details, see CHAPTER 3 CPU ARCHITECURE in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.3.1 Memory space

See 3.1 Memory Space in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 3.2 Processor registers
3.3.2.1 Control registers

See 3. 2.1 Control registers in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 3. 2. 2 General-purpose registers

See 3. 2. 2 General-purpose registers in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.3.2.3 ES and CSregisters

See 3. 2.3 ES and CS registers in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 3. 2. 4 Special function registers (SFRs)

The differences in special function registers (SFRs) between RL78/G1E (64-pin products, 80-pin products) and
RL78/G1A (64-pin products) are shown in the tables below.

(1) 64-pin products

Table 3-1. List of Differences in Special Function Registers (SFRs) (1/4)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFFOOH | Port register 0 " PO Port register 0 PO
FFFO1H | Port register 1 " P1 Port register 1 P1
FFFO2H | Port register 2 " P2 Port register 2 P2
FFFO3H Port register 3 P3
FFFO4H | Port register 4 " P4 Port register 4 P4
FFFO5H Port register 5 P5
FFFO6H Port register 6 P6
FFFO7H | Port register 7 " P7 Port register 7 P7
FFFOCH | Port register 12 " P12 Port register 12 P12
FFFODH | Same as RL78/G1A (64-pin products)  |P13 Port register 13 P13
FFFOEH Port register 14 P14
FFFOFH Port register 15 P15
FFF10H | Same as RL78/G1A (64-pin products) TXDO/ |SDR0OO |Serial data register 00 TXDO/ |SDR0OO
S1000 S1000
FFF11H - -
FFF12H | Same as RL78/G1A (64-pin products) RXDO/ |SDRO1 |[Serial data register 01 RXDO/ |SDRO1
SIO01 SIO01
FFF13H - -
FFF18H | Same as RL78/G1A (64-pin products) ~ |TDR0O Timer data register 00 TDROO
FFF19H
FFF1AH | Same as RL78/G1A (64-pin products)  |TDROIL |Tpro1 |Timer data register 01 TDROIL |TDRO1
FFF1BH TDROIH TDROIH
FFF1EH | Same as RL78/G1A (64-pin products)  |ADCR 12-bit A/ID conversion result register  |ADCR
FFF1FH | Same as RL78/G1A (64-pin) ADCRH |8-bit A/D conversion result register |ADCRH
FFF20H | Port mode register 0 "™ PMO Port mode register 0 PMO
FFF21H | Port mode register 1 "™ PM1 Port mode register 1 PM1
FFF22H | Port mode register 2 "™ PM2 Port mode register 2 PM2
FFF23H Port mode register 3 PM3
FFF24H | Port mode register 4 "™ PM4 Port mode register 4 PM4
FFF25H Port mode register 5 PM5
FFF26H | Port mode register 6 "™ PM6 Port mode register 6 PM6
FFF27H | Port mode register 7 "™ PM7 Port mode register 7 PM7
FFF2CH Port mode register 12 PM12
FFF2EH | Port mode register 14 " PM14 Port mode register 14 PM14
FFF2FH | Port mode register 15 " PM15 Port mode register 15 PM15
FFF30H | Same as RL78/G1A (64-pin products) ADMO A/D converter mode register 0 ADMO
FFF31H Analog input channel ADS Analog input channel ADS
specification register "' specification register
FFF32H | A/D converter mode register 1 " ADM1 A/D converter mode register 1 ADM1
Note The bit setting is different from that of RL78/G1A (64-pin products).
Caution Do not write data to the registers which is in the row with painted gray.
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Table 3-1. List of Differences in Special Function Registers (SFRs) (2/4)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFF34H | Same as RL78/G1A (64-pin products) [KRCTL Key return control register KRCTL
FFF35H | Same as RL78/G1A (64-pin products) |KRF Key return flag register KRF
FFF36H Key return mode control register 1 KRM1
FFF37H | Key return mode control register O Nete || RMO Key return mode control register 0 KRMO
FFF38H | External interrupt rising edge EGPO External interrupt rising edge EGPO
enable register 0 \* enable register 0
FFF39H External interrupt falling edge EGNO External interrupt falling edge EGNO
enable register 0 " enable register 0
FFF3AH External interrupt rising edge EGP1
enable register 1
FFF3BH External interrupt falling edge EGN1
enable register 1
FFF44H | Same as RL78/G1A (64-pin products) TXD1/ |SDR02 Serial data register 02 TXD1/ |SDR02
SI010 SI010
FFF45H - -
FFF46H | Same as RL78/G1A (64-pin products) |[RXD1/ |SDR0O3 | Serial data register 03 RXD1/ |SDR03
Slo11 SI011
FFF47H - -
FFF48H | Same as RL78/G1A (64-pin products) [TXD2/ |SDR10 | Serial data register 10 TXD2/ |SDR10
S1020 S1020
FFF49H - -
FFF4AH | Same as RL78/G1A (64-pin products) [RXD2/ |SDR11 | Serial data register 11 RXD2/ |SDR1l
Sl021 S1021
FFF4BH - -
FFF50H IICA shift register 0 IICAO
FFF51H IICA status register O 1ICSO
FFF52H IICA flag register 0 1ICFO
FFF64H | Same as RL78/G1A (64-pin products) |TDRO2 Timer data register 02 TDRO2
FFF65H
FFF66H | Same as RL78/G1A (64-pin products) |TPRO3L |TpRo3 | Timer data register 03 TDRO3L | TDRO3
EEE67H TDRO3H TDRO3H
FFF68H | Same as RL78/G1A (64-pin products) [TDR04 Timer data register 04 TDRO4
FFF69H
FFF6AH | Same as RL78/G1A (64-pin products) |[TDROS Timer data register 05 TDRO5
FFF6BH
FFF6CH | Same as RL78/G1A (64-pin products) |TDR06 Timer data register 06 TDRO6
FFF6DH
FFF6EH | Same as RL78/G1A (64-pin products) |TDRO7 Timer data register 07 TDRO7
FFF6FH

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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Table 3-1. List of Differences in Special Function Registers (SFRs) (3/4)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFF90H | Same as RL78/G1A (64-pin products) ITMC Interval timer control register ITMC
FFF91H
FFF92H Second count register SEC
FFFI3H Minute count register MIN
FFF94H Hour count register HOUR
FFF95H Week count register WEEK
FFF96H Day count register DAY
FFFO7H Month count register MONTH
FFF98H Year count register YEAR
FFF99H Watch error correction register SUBCUD
FFFOAH Alarm minute register ALARMWM
FFF9BH Alarm hour register ALARMWH
FFFOCH Alarm week register ALARMWW
FFFODH Real-time clock control register 0 RTCCO
FFFOEH Real-time clock control register 1 RTCC1
FFFAOH | Clock operation mode control register ¢ |CMC Clock operation mode control register CMC
FFFALH | Clock operation status control register "¢ |CSC Clock operation status control register CsC
FFFA2H | Same as RL78/G1A (64-pin products) OSsTC Oscillation stabilization time OSsTC
counter status register
FFFA3H | Same as RL78/G1A (64-pin products) OSTS Oscillation stabilization time OSTS
select register
FEFA4H | System clock control register " CKC System clock control register CKC
FFFA5H Clock output select register 0 CKSO0
FFFAGH Clock output select register 1 CKS1
FFFA8H | Same as RL78/G1A (64-pin products) RESF Reset control flag register RESF
FFFA9H | Same as RL78/G1A (64-pin products) LVIM Voltage detection register LVIM
FFFAAH | Same as RL78/G1A (64-pin products) LVIS Voltage detection level register LVIS
FFFABH | Same as RL78/G1A (64-pin products) WDTE Watchdog timer enable register WDTE
FFFACH | Same as RL78/G1A (64-pin products) CRCIN CRC input register CRCIN
Note The bit setting is different from that of RL78/G1A (64-pin products).
Caution Do not write data to the registers which is in the row with painted gray.
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Table 3-1. List of Differences in Special Function Registers (SFRs) (4/4)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)

SFRs Name Symbol SFRs Name Symbol
FFFBOH | Same as RL78/G1A (64-pin products) DSA0 DMA SFR address register 0 DSAO
FFFB1H | Same as RL78/G1A (64-pin products) DSA1 DMA SFR address register 1 DSA1
FFFB2H | Same as RL78/G1A (64-pin products) DRAOL |DRAO |DMA RAM address register OL DRAOL |(DRAO
FFFB3H | Same as RL78/G1A (64-pin products) DRAOH DMA RAM address register OH DRAOH
FFFB4H | Same as RL78/G1A (64-pin products) DRA1L |DRA1 | DMA RAM address register 1L DRA1L |DRA1
FFFB5H | Same as RL78/G1A (64-pin products) DRA1H DMA RAM address register 1H DRA1H
FFFB6H | Same as RL78/G1A (64-pin products) DBCOL |DBCO | DMA byte count register OL DBCOL (DBCO
FFFB7H | Same as RL78/G1A (64-pin products) DBCOH DMA byte count register OH DBCOH
FFFB8H | Same as RL78/G1A (64-pin products) DBC1L |DBC1 | DMA byte count register 1L DBC1L |DBC1
FFFBOH | Same as RL78/G1A (64-pin products) DBC1H DMA byte count register 1H DBC1H
FFFBAH | Same as RL78/G1A (64-pin products) DMCO DMA mode control register 0 DMCO
FFFBBH | Same as RL78/G1A (64-pin products) DMC1 DMA mode control register 1 DMC1
FFFBCH | Same as RL78/G1A (64-pin products) DRCO DMA operation control register 0 DRCO
FFFBDH | Same as RL78/G1A (64-pin products) DRC1 DMA operation control register 1 DRC1
FFFDOH | Interrupt mask flag register 2L N IF2L IF2 Interrupt mask flag register 2L IF2L IF2
FFFD1H | Interrupt mask flag register 2H " IF2H Interrupt mask flag register 2H IF2H
FFFD4H | Interrupt mask flag register OL N MK2L MK2 Interrupt mask flag register OL MK2L MK2
FFFD5H | Interrupt mask flag register 2H ' MK2H Interrupt mask flag register 2H MK2H
FFFD8H | Priority specification flag register 02L "¢ |PRO2L |PR02 | Priority specification flag register 02L PRO2L [PRO2
FFFD9H | Priority specification flag register 02H " |PRO2H Priority specification flag register 02H |PRO2H
FFFDCH | Priority specification flag register 12L " |PR12L [PR12 | Priority specification flag register 12L  |PR12L |PR12
FFFDDH | Priority specification flag register 12H " |PR12H Priority specification flag register 12H  |[PR12H
FFFEOH | Interrupt mask flag register OL N IFOL IFO Interrupt mask flag register OL IFOL IFO
FFFELH | Interrupt mask flag register OH " IFOH Interrupt mask flag register OH IFOH
FFFE2H | Interrupt mask flag register 1L "*® IF1L IF1 Interrupt mask flag register 1L IF1L IF1
FFFE3H | Interrupt mask flag register 1H " IF1H Interrupt mask flag register 1H IF1H
FFFE4H | Interrupt mask flag register OL N MKOL MKO Interrupt mask flag register OL MKOL MKO
FFFE5H | Interrupt mask flag register OH " MKOH Interrupt mask flag register OH MKOH
FFFEGH | Interrupt mask flag register 1L "® MK1L MK1 Interrupt mask flag register 1L MK1L MK1
FFFE7H | Interrupt mask flag register 1H "' MK1H Interrupt mask flag register 1H MK1H
FFFE8H | Priority specification flag register 00L " |PROOL |PROO | Priority specification flag register 00L PROOL [PROO
FFFE9H | Priority specification flag register 00H "  |PROOH Priority specification flag register 0OH |PROOH
FFFEAH | Priority specification flag register 01L " |PRO1L [PRO1 | Priority specification flag register 01L  |PRO1L |PRO1
FFFEBH | Priority specification flag register 01H " |PRO1H Priority specification flag register 01H [PRO1H
FFFECH | Priority specification flag register 10L " |PR10L |PR10 | Priority specification flag register 10L PR10L [PR10
FFFEDH | Priority specification flag register 10H " |PR10H Priority specification flag register 10H |PR10H
FFFEEH | Priority specification flag register 11L " |PR11L [PR11 | Priority specification flag register 11L  |PR11L |PR11
FFFEFH | Priority specification flag register 11H ™  |PR11H Priority specification flag register 11H [PR11H
FFFFOH | Same as RL78/G1A (64-pin products) MDAL Multiplication/division data MDAL
FFFF1H register A (L)
FFFF2H | Same as RL78/G1A (64-pin products) MDAH Multiplication/division data MDAH
FEFF3H register A (H)
FFFF4H | Same as RL78/G1A (64-pin products) MDBH Multiplication/division data MDBH
FEFF5H register B (L)
FFFF6H | Same as RL78/G1A (64-pin products) MDBL Multiplication/division data MDBL
FFFF7H register B (H)
FFFFEH | Same as RL78/G1A (64-pin products) PMC Processor mode control register PMC

Note The bit setting is different from that of RL78/G1A (64-pin products).
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(2) 80-pin products

Table 3-2. List of Differences in Special Function Registers (SFRs) (1/4)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFFOOH | Port register 0 " PO Port register 0 PO
FFFO1H | Port register 1 " P1 Port register 1 P1
FFFO2H | Port register 2 "™ P2 Port register 2 P2
FFFO3H Port register 3 P3
FFFO4H | Port register 4 N P4 Port register 4 P4
FFFO5H | Same as RL78/G1A (64-pin products) P5 Port register 5 P5
FFFO6H Port register 6 P6
FFFO7H | Port register 7 "™ P7 Port register 7 P7
FFFOCH | Port register 12 N P12 Port register 12 P12
FFFODH | Same as RL78/G1A (64-pin products) P13 Port register 13 P13
FFFOEH |Port register 14 N° P14 Port register 14 P14
FFFOFH Port register 15 P15
FFF10H | Same as RL78/G1A (64-pin products) TXDO/ |SDR0OO |Serial data register 00 TXDO/ |SDR0OO
SIO00 SIO00
FFF11H - -
FFF12H | Same as RL78/G1A (64-pin products) ~ |RXDO/  |SDRO1 |Serial data register 01 RXDO/  |SDRO1
SIO01 SIO01
FFF13H - -
FFF18H | Same as RL78/G1A (64-pin products) ~ |TDROO Timer data register 00 TDRO0O
FFF19H
FFF1AH | Same as RL78/G1A (64-pin products) |TPROLL |TpRro1 |Timer data register 01 TDROIL |TDRO1
FFF1BH TDROIH TDROIH
FFF1EH | Same as RL78/G1A (64-pin products)  |ADCR 12-bit A/D conversion result register |ADCR
FFF1FH | Same as RL78/G1A (64-pin) ADCRH |8-bit A/D conversion result register |ADCRH
FFF20H | Port mode register 0 "™ PMO Port mode register 0 PMO
FFF21H | Port mode register 1 "™ PM1 Port mode register 1 PM1
FFF22H | Port mode register 2 "™ PM2 Port mode register 2 PM2
FFF23H Port mode register 3 PM3
FFF24H | Port mode register 4 "™ PM4 Port mode register 4 PM4
FFF25H | Same as RL78/G1A (64-pin products) PM5 Port mode register 5 PM5
FFF26H | Port mode register 6 "™ PM6 Port mode register 6 PM6
FFF27H | Port mode register 7 "™ PM7 Port mode register 7 PM7
FFF2CH Port mode register 12 PM12
FFF2EH | Port mode register 14 " PM14 Port mode register 14 PM14
FFF2FH | Port mode register 15 "*® PM15 Port mode register 15 PM15
FFF30H | Same as RL78/G1A (64-pin products) ADMO A/D converter mode register 0 ADMO
FFF31H Analog input channel ADS Analog input channel ADS
specification register "' specification register
FFF32H | A/D converter mode register 1 " ADM1 A/D converter mode register 1 ADM1
Note The bit setting is different from that of RL78/G1A (64-pin products).
Caution Do not write data to the registers which is in the row with painted gray.
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Table 3-2. List of Differences in Special Function Registers (SFRs) (2/4)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFF34H | Same as RL78/G1A (64-pin products) [KRCTL Key return control register KRCTL
FFF35H | Same as RL78/G1A (64-pin products) |KRF Key return flag register KRF
FFF36H Key return mode control register 1 KRM1
FFF37H | Same as RL78/G1A (64-pin products) |KRMO Key return mode control register 0 KRMO
FFF38H | External interrupt rising edge EGPO External interrupt rising edge EGPO
enable register 0 \* enable register 0
FFF39H External interrupt falling edge EGNO External interrupt falling edge EGNO
enable register 0 " enable register 0
FFF3AH External interrupt rising edge EGP1
enable register 1
FFF3BH External interrupt falling edge EGN1
enable register 1
FFF44H | Same as RL78/G1A (64-pin products) TXD1/ |SDR02 Serial data register 02 TXD1/ |SDR02
SI010 SI010
FFF45H - -
FFF46H | Same as RL78/G1A (64-pin products) |[RXD1/ |SDR0O3 | Serial data register 03 RXD1/ |SDR03
Slo11 SI011
FFF47H - -
FFF48H | Same as RL78/G1A (64-pin products) [TXD2/ |SDR10 | Serial data register 10 TXD2/ |SDR10
S1020 S1020
FFF49H - -
FFF4AH | Same as RL78/G1A (64-pin products) [RXD2/ |SDR11 | Serial data register 11 RXD2/ |SDR1l
Sl021 S1021
FFF4BH - -
FFF50H IICA shift register 0 IICAO
FFF51H IICA status register O 1ICSO
FFF52H IICA flag register 0 1ICFO
FFF64H | Same as RL78/G1A (64-pin products) |TDRO2 Timer data register 02 TDRO2
FFF65H
FFF66H | Same as RL78/G1A (64-pin products) |TPRO3L |TpRo3 | Timer data register 03 TDRO3L | TDRO3
EEE67H TDRO3H TDRO3H
FFF68H | Same as RL78/G1A (64-pin products) [TDR04 Timer data register 04 TDRO4
FFF69H
FFF6AH | Same as RL78/G1A (64-pin products) |[TDROS Timer data register 05 TDRO5
FFF6BH
FFF6CH | Same as RL78/G1A (64-pin products) |TDR06 Timer data register 06 TDRO6
FFF6DH
FFF6EH | Same as RL78/G1A (64-pin products) |TDRO7 Timer data register 07 TDRO7
FFF6FH

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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Table 3-2. List of Differences in Special Function Registers (SFRs) (3/4)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
SFRs Name Symbol SFRs Name Symbol
FFF90H | Same as RL78/G1A (64-pin products) ITMC Interval timer control register ITMC
FFF91H
FFF92H Second count register SEC
FFFI3H Minute count register MIN
FFF94H Hour count register HOUR
FFF95H Week count register WEEK
FFF96H Day count register DAY
FFFO7H Month count register MONTH
FFF98H Year count register YEAR
FFF99H Watch error correction register SUBCUD
FFFOAH Alarm minute register ALARMWM
FFF9BH Alarm hour register ALARMWH
FFFOCH Alarm week register ALARMWW
FFFODH Real-time clock control register 0 RTCCO
FFFOEH Real-time clock control register 1 RTCC1
FFFAOH | Clock operation mode control register ¢ |CMC Clock operation mode control register CMC
FFFALH | Clock operation status control register "¢ |CSC Clock operation status control register CsC
FFFA2H | Same as RL78/G1A (64-pin products) OSTC Oscillation stabilization time OSTC
counter status register
FFFA3H | Same as RL78/G1A (64-pin products) OSTS Oscillation stabilization time OSTS
select register
FEFA4H | System clock control register " CKC System clock control register CKC
FFFA5H | Clock output select register 0 " CKSO0 Clock output select register 0 CKSO0
FFFAGH Clock output select register 1 CKS1
FFFA8H | Same as RL78/G1A (64-pin products) RESF Reset control flag register RESF
FFFA9H | Same as RL78/G1A (64-pin products) LVIM Voltage detection register LVIM
FFFAAH | Same as RL78/G1A (64-pin products) LVIS Voltage detection level register LVIS
FFFABH | Same as RL78/G1A (64-pin products) WDTE Watchdog timer enable register WDTE
FFFACH | Same as RL78/G1A (64-pin products) CRCIN CRC input register CRCIN

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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Table 3-2. List of Differences in Special Function Registers (SFRs) (4/4)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)

SFRs Name Symbol SFRs Name Symbol
FFFBOH | Same as RL78/G1A (64-pin products) DSA0 DMA SFR address register 0 DSAO
FFFB1H | Same as RL78/G1A (64-pin products) DSA1 DMA SFR address register 1 DSA1
FFFB2H | Same as RL78/G1A (64-pin products) DRAOL |DRAO |DMA RAM address register OL DRAOL |(DRAO
FFFB3H | Same as RL78/G1A (64-pin products) DRAOH DMA RAM address register OH DRAOH
FFFB4H | Same as RL78/G1A (64-pin products) DRA1L |DRA1 | DMA RAM address register 1L DRA1L |DRA1
FFFB5H | Same as RL78/G1A (64-pin products) DRA1H DMA RAM address register 1H DRA1H
FFFB6H | Same as RL78/G1A (64-pin products) DBCOL |DBCO | DMA byte count register OL DBCOL (DBCO
FFFB7H | Same as RL78/G1A (64-pin products) DBCOH DMA byte count register OH DBCOH
FFFB8H | Same as RL78/G1A (64-pin products) DBC1L |DBC1 | DMA byte count register 1L DBC1L |DBC1
FFFBOH | Same as RL78/G1A (64-pin products) DBC1H DMA byte count register 1H DBC1H
FFFBAH | Same as RL78/G1A (64-pin products) DMCO DMA mode control register 0 DMCO
FFFBBH | Same as RL78/G1A (64-pin products) DMC1 DMA mode control register 1 DMC1
FFFBCH | Same as RL78/G1A (64-pin products) DRCO DMA operation control register 0 DRCO
FFFBDH | Same as RL78/G1A (64-pin products) DRC1 DMA operation control register 1 DRC1
FFFDOH | Interrupt mask flag register 2L N IF2L IF2 Interrupt mask flag register 2L IF2L IF2
FFFD1H | Interrupt mask flag register 2H " IF2H Interrupt mask flag register 2H IF2H
FFFD4H | Interrupt mask flag register OL N MK2L MK2 Interrupt mask flag register OL MK2L MK2
FFFD5H | Interrupt mask flag register 2H "' MK2H Interrupt mask flag register 2H MK2H
FFFD8H | Priority specification flag register 02L "¢ |PRO2L |PR02 | Priority specification flag register 02L PRO2L [PRO2
FFFD9H | Priority specification flag register 02H " |PRO2H Priority specification flag register 02H |PRO2H
FFFDCH | Priority specification flag register 12L " |PR12L [PR12 | Priority specification flag register 12L  |PR12L |PR12
FFFDDH | Priority specification flag register 12H " |PR12H Priority specification flag register 12H  |[PR12H
FFFEOH | Interrupt mask flag register OL N IFOL IFO Interrupt mask flag register OL IFOL IFO
FFFELH | Interrupt mask flag register OH " IFOH Interrupt mask flag register OH IFOH
FFFE2H | Interrupt mask flag register 1L "*® IF1L IF1 Interrupt mask flag register 1L IF1L IF1
FFFE3H | Interrupt mask flag register 1H " IF1H Interrupt mask flag register 1H IF1H
FFFE4H | Interrupt mask flag register OL N MKOL MKO Interrupt mask flag register OL MKOL MKO
FFFE5H | Interrupt mask flag register OH " MKOH Interrupt mask flag register OH MKOH
FFFEGH | Interrupt mask flag register 1L "® MK1L MK1 Interrupt mask flag register 1L MK1L MK1
FFFE7H | Interrupt mask flag register 1H "' MK1H Interrupt mask flag register 1H MK1H
FFFE8H | Priority specification flag register 00L " |PROOL |PROO | Priority specification flag register 00L PROOL [PROO
FFFE9H | Priority specification flag register 00H "  |PROOH Priority specification flag register 0OH |PROOH
FFFEAH | Priority specification flag register 01L " |PRO1L [PRO1 | Priority specification flag register 01L  |PRO1L |PRO1
FFFEBH | Priority specification flag register 01H " |PRO1H Priority specification flag register 01H [PRO1H
FFFECH | Priority specification flag register 10L " |PR10L |PR10 | Priority specification flag register 10L PR10L [PR10
FFFEDH | Priority specification flag register 10H " |PR10H Priority specification flag register 10H |PR10H
FFFEEH | Priority specification flag register 11L " |PR11L [PR11 | Priority specification flag register 11L  |PR11L |PR11
FFFEFH | Priority specification flag register 11H ™  |PR11H Priority specification flag register 11H [PR11H
FFFFOH | Same as RL78/G1A (64-pin products) MDAL Multiplication/division data MDAL
FFFF1H register A (L)
FFFF2H | Same as RL78/G1A (64-pin products) MDAH Multiplication/division data MDAH
FEFF3H register A (H)
FFFF4H | Same as RL78/G1A (64-pin products) MDBH Multiplication/division data MDBH
FEFF5H register B (L)
FFFF6H | Same as RL78/G1A (64-pin products) MDBL Multiplication/division data MDBL
FFFF7H register B (H)
FFFFEH | Same as RL78/G1A (64-pin products) PMC Processor mode control register PMC

Note The bit setting is different from that of RL78/G1A (64-pin products).
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CHAPTER 3 MICROCONTROLLER BLOCK

3.3.2.5 Expanded special function registers (2nd SFRs)

The differences in expanded special function registers (2nd SFRs) between RL78/G1E (64-pin products, 80-pin

products) and RL78/G1A (64-pin products) are shown in the tables below.

(1) 64-pin products

Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (1/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FOO10H | Same as RL78/G1A (64-pin products) ADM2 A/D converter mode register 2 ADM2
FOO11H | Same as RL78/G1A (64-pin products) ADUL Conversion result comparison ADUL
upper limit setting register
FOO12H | Same as RL78/G1A (64-pin products) ADLL Conversion result comparison ADLL
lower limit setting register
FO013H | Same as RL78/G1A (64-pin products) ADTES A/D test register ADTES
FOO30H Pull-up resistor option register 0 "™ PUO Pull-up resistor option register 0 PUO
FO031H Pull-up resistor option register 1 " PU1 Pull-up resistor option register 1 PU1
FOO33H Pull-up resistor option register 3 PU3
F0034H Pull-up resistor option register 4 " PU4 Pull-up resistor option register 4 PU4
FO035H Pull-up resistor option register 5 PUS
FOO037H Pull-up resistor option register 7 " PU7 Pull-up resistor option register 7 PU7
FOO3CH Pull-up resistor option register 12 pPU12
FOO3EH Pull-up resistor option register 14 PU14
FO0040H Port input mode register 0 "™ PIMO Port input mode register 0 PIMO
FO0041H Port input mode register 1 " PIM1 Port input mode register 1 PIM1
FOO50H | Port output mode register 0 N POMO Port output mode register 0 POMO
FO051H Port output mode register 1 N POM1 Port output mode register 1 POM1
FOO55H Port output mode register 5 POM5
FOO57H Port output mode register 7 POM7
FOO60H | Same as RL78/G1A (64-pin products) PMCO Port mode control register 0 PMCO
FO061H | Port mode control register 1 Note PMC1 Port mode control register 1 PMC1
FO063H Port mode control register 3 PMC3
FO064H | Same as RL78/G1A (64-pin products) PMC4 Port mode control register 4 PMC4
FO065H Port mode control register 5 PMC5
FO067H | Same as RL78/G1A (64-pin products) PMC7 Port mode control register 7 PMC7
FOO06CH Port mode control register 12 PMC12
FOO70H | Same as RL78/G1A (64-pin products) NFENO Noise filter enable register 0 NFENO
FOO71H | Noise filter enable register 1 " NFEN1 Noise filter enable register 1 NFEN1

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (2/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FOO73H Same as RL78/G1A (64-pin products) |ISC Input switch control register ISC
FOO74H | Timer input select register 0 " TISO Timer input select register 0 TISO
FOO76H | A/D port configuration register "> ADPC A/D port configuration register ADPC
FOO77H Peripheral 1/O redirection register et 1pIoR Peripheral 1/O redirection register PIOR
FOO78H | Same as RL78/G1A (64-pin products) [IAWCTL Invalid memory access IAWCTL
detection control register
EO07CH Same as RL78/G1A (64-pin products) GAIDIS Global analog input disable register GAIDIS
FOO7DH Global digital input disable register GDIDIS
EO090H Same as RL78/G1A (64-pin products) |PFLCTL Data flash control register DFLCTL
FOOAOH | Same as RL78/G1A (64-pin products) |HIOTRM High-speed on-chip oscillator HIOTRM
trimming register
EOOA8H Same as RL78/G1A (64-pin products) HOCODIV High-speed on-chip oscillator HOCODIV
frequency select register
FOOEOH | Same as RL78/G1A (64-pin products) |[MDCL Multiplication/division MDCL
data register C (L)
FOOE2H | Same as RL78/G1A (64-pin products) |MDCH Multiplication/division MDCH
data register C (H)
EOOESH Same as RL78/G1A (64-pin products) |MDUC Multiplication/division control register |MDUC
FOOFOH Peripheral enable register 0 Note PERO Peripheral enable register O PERO
<R> FOOF3H Subsystem clock supply mode OsMC Subsystem clock supply mode OsSMC
control register " control register
EOOE5H Same as RL78/G1A (64-pin products) |RPECTL RAM parity error control register RPECTL
EOOFEH Same as RL78/G1A (64-pin products) BCDADJ BCD adjust result register BCDADJ
EO100H Same as RL78/G1A (64-pin products) |SSROOL [SSR00 Serial status register 00 SSROOL |SSR00
FO101H - -
EO102H Same as RL78/G1A (64-pin products) SSRO1L |SSRO1 | Serial status register 01 SSRO1L |SSRO1
FO103H - -
E0104H Same as RL78/G1A (64-pin products) SSRO2L |SSR02 | Serial status register 02 SSRO2L |SSR02
FO105H - -
E0106H Same as RL78/G1A (64-pin products) SSRO3L |SSRO03 | Serial status register 03 SSRO3L |SSRO03
FO107H - -
F0108H Same as RL78/G1A (64-pin products) |SIROOL |SIR00 Serial flag clear trigger register 00 SIROOL |SIRO0O
FO109H - -
EO10AH Same as RL78/G1A (64-pin products) |SIRO1L |SIR01 Serial flag clear trigger register 01 SIRO1L |[SIRO1
FO10BH - -
EO10CH Same as RL78/G1A (64-pin products) |SIRO2L |SIR02 Serial flag clear trigger register 02 SIR02L |[SIR02
FO10DH - -
EO10EH Same as RL78/G1A (64-pin products) SIRO3L |SIR03 | Serial flag clear trigger register 03 SIRO3L |SIR03
FO10FH - -

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution Do not write data to the registers which is in the row with painted gray.
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Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (3/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)

2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO110H | Same as RL78/G1A (64-pin products) ~ |SMROO Serial mode register 00 SMR00
FO111H
FO112H | Serial mode register 01 V' SMRO1 Serial mode register 01 SMRO1
FO0113H
FO114H | Serial mode register 02 V' SMR02 Serial mode register 02 SMR02
FO115H
FO116H | Serial mode register 03 " SMRO3 Serial mode register 03 SMRO3
FO117H
F0118H | Same as RL78/G1A (64-pin products) SCRO00 Serial communication operation SCR00
FO0119H setting register 00
FO11AH Serial communication operation SCRO1 Serial communication operation SCRO1
FO11BH | setting register 01 " setting register 01
FO011CH | Serial communication operation SCRO02 Serial communication operation SCR02
FO11DH | setting register 02V setting register 02
FO11EH Serial communication operation SCRO03 Serial communication operation SCRO03
FOL11FH | setting register 03 " setting register 03
FO120H | Same as RL78/G1A (64-pin products) SEOL  |SEO Serial channel enable status register 0 |SEOL  |SEO
F0121H - -
FO122H | Same as RL78/G1A (64-pin products) SSOL SS0 Serial channel start register O SSOL SSO0
FO0123H - -
FO124H | Same as RL78/G1A (64-pin products) STOL STO Serial channel stop register 0 STOL |STO
FO0125H — -
FO126H | Same as RL78/G1A (64-pin products) SPSOL [SPSO | Serial clock select register 0 SPSOL |SPSO
FO0127H - -
FO128H | Same as RL78/G1A (64-pin products)  |SOO Serial output register 0 SO0
FO0129H
FO12AH | Same as RL78/G1A (64-pin products) SOEOQOL |SOEOQ | Serial output enable register 0 SOEOL |SOEO
FO012BH - -
FO134H | Same as RL78/G1A (64-pin products) SOLOL [SOLO | Serial output level register 0 SOLOL |SOLo
FO0135H — -
FO138H | Same as RL78/G1A (64-pin products) SSCOL |SSCO | Serial standby control register O SSCOL |SSCO
FO140H | Same as RL78/G1A (64-pin products) SSRI10L |SSR10 | Serial status register 10 SSR10L |SSR10
FO0141H — -
FO0142H | Same as RL78/G1A (64-pin products) SSR11L |SSR11 | Serial status register 11 SSR11L |SSR11
F0143H — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (4/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)

2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO148H | Same as RL78/G1A (64-pin products) |SIR10L |SIR10 Serial flag clear trigger register 10 SIR10L |[SIR10
FO149H - -
FO14AH | Same as RL78/G1A (64-pin products) SIR11L [SIR11 | Serial flag clear trigger register 11 SIR11L |SIR11
FO014BH - -
FO150H | Serial mode register 10 "°* SMR10 Serial mode register 10 SMR10
FO151H
FO152H | Serial mode register 11 "°*¢ SMR11 Serial mode register 11 SMR11
FO0153H
F0158H Serial communication operation setting |SCR10 Serial communication operation setting |SCR10
FO159H | register 10 "°* register 10
FO15AH Serial communication operation setting |SCR11 Serial communication operation setting |[SCR11
FO15BH | register 11 "°* register 11
FO160H | Same as RL78/G1A (64-pin products) SE1L ([SE1 Serial channel enable status register 1 [SE1L [SE1
FO0161H - -
FO162H | Same as RL78/G1A (64-pin products) |SS1L |SS1 Serial channel start register 1 SS1L  |SSs1
FO163H — —
FO164H | Same as RL78/G1A (64-pin products) STiL |[ST1 Serial channel stop register 1 ST1L |ST1
FO0165H - -
FO166H | Same as RL78/G1A (64-pin products) |SPS1L |SPS1 Serial clock select register 1 SPS1L |SPS1
FO167H — —
FO168H | Same as RL78/G1A (64-pin products) [SO1 Serial output register 1 so1
FO0169H
FO16AH | Same as RL78/G1A (64-pin products) |SOE1L |SOE1 Serial output enable register 1 SOE1L [SOE1l
FO16BH — -
FO174H | Same as RL78/G1A (64-pin products) SOL1L [SsOL1 Serial output level register 1 SOL1L |SOL1
FO0175H — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (5/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO180H | Same as RL78/G1A (64-pin products) | TCROO Timer counter register 00 TCROO
FO0181H
FO182H | Same as RL78/G1A (64-pin products) | TCRO1 Timer counter register 01 TCRO1
FO0183H
FO184H | Same as RL78/G1A (64-pin products) |TCR02 Timer counter register 02 TCRO2
FO0185H
FO186H | Same as RL78/G1A (64-pin products) |TCRO3 Timer counter register 03 TCRO3
FO0187H
FO188H | Same as RL78/G1A (64-pin products) |TCR04 Timer counter register 04 TCRO4
FO0189H
FO18AH | Same as RL78/G1A (64-pin products) | TCRO5 Timer counter register 05 TCRO5
F018BH
FO18CH | Same as RL78/G1A (64-pin products) | TCR06 Timer counter register 06 TCRO06
FO18DH
FO18EH | Same as RL78/G1A (64-pin products) |TCRO7 Timer counter register 07 TCRO7
FO18FH
FO190H | Same as RL78/G1A (64-pin products) |TMR0O Timer mode register 00 TMRO0
FO0191H
FO192H | Timer mode register 01 "' TMRO1 Timer mode register 01 TMRO1
FO0193H
FO194H | Timer mode register 02 "' TMRO02 Timer mode register 02 TMRO02
FO195H
F0196H | Timer mode register 03 "' TMRO3 Timer mode register 03 TMRO3
FO0197H
FO198H | Same as RL78/G1A (64-pin products) |TMR04 Timer mode register 04 TMRO4
FO199H
FO19AH | Timer mode register 05 "' TMRO5 Timer mode register 05 TMRO5
FO019BH
FO19CH | Timer mode register 06 "' TMRO06 Timer mode register 06 TMRO06
FO19DH
FO19EH | Same as RL78/G1A (64-pin products) |TMRO7 Timer mode register 07 TMRO7
FO19FH
FOLAOH | Same as RL78/G1A (64-pin products) TSROOL (TSRO0 | Timer status register 00 TSROOL (TSRO0
FO1A1H - -
FO1A2H | Same as RL78/G1A (64-pin products) |TSROLL |TSRO1 Timer status register 01 TSRO1L |TSRO1
FO1A3H - -
FO1A4H | Same as RL78/G1A (64-pin products) |TSR0O2L |TSR02 Timer status register 02 TSRO2L |TSR02
FO1A5H - -
FO1A6H | Same as RL78/G1A (64-pin products) |TSRO3L |TSR03 Timer status register 03 TSRO3L |TSR03
FO1A7H - -
FO1A8H | Same as RL78/G1A (64-pin products) TSRO4L [TSR04 | Timer status register 04 TSR04L (TSR04
FO1A9H - -
FOLAAH | Same as RL78/G1A (64-pin products) TSRO5L [TSRO5 | Timer status register 05 TSRO5L |TSRO05
FO1ABH - -
FOLACH | Same as RL78/G1A (64-pin products) TSRO6L [TSR06 | Timer status register 06 TSRO6L |TSRO06
FO1ADH - -
FOLAEH | Same as RL78/G1A (64-pin products) |TSRO7L |TSRO7 Timer status register 07 TSRO7L |TSRO7
FO1AFH — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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Table 3-3. List of Differences in Expanded Special Function Registers (2nd SFRs) (6/6)

Address RL78/G1E (64-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol

EO1BOH Same as RL78/G1A (64-pin products) TEOL TEO Timer channel enable status register 0 |TEOL TEO
FO1B1H - -

EO1B2H Same as RL78/G1A (64-pin products) |TSOL TSO Timer channel start register 0 TSOL TSO
FO1B3H - -

FO1B4H Same as RL78/G1A (64-pin products) |TT0L TTO Timer channel stop register 0 TTOL TTO
FO1B5H - -

FO1B6H Same as RL78/G1A (64-pin products) |TPSO Timer clock select register 0 TPSO

FO1B7H

FO1B8H | Timer output register 0 " TOOL  |TOO | Timer output register 0 TOOL | TOO
FO1B9H - -

FO1BAH | Timer output enable register 0 "¢ TOEOL |TOEO | Timer output enable register O TOEOL |TOEO
FO1BBH - -
FO1BCH | Timer output level register 0 "' TOLOL |TOLO | Timer output level register 0 TOLOL |TOLO
FO1BDH - -
FO1BEH | Timer output mode register 0 “**® TOMOL |TOMO | Timer output mode register 0 TOMOL |TOMO
FO1BFH - -
F0230H [ICA control register 00 [ICCTLOO
F0231H IICA control register 01 lICCTLO1
F0232H IICA low-level width setting register 0 [IICWLO
F0233H IICA high-level width setting register 0 {IICWHO
F0234H Slave address register 0 SVA40
EO2EOH Same as RL78/G1A (64-pin products) |CRCOCTL Flash memory CRC control register CRCOCTL
FO2F2H | Same as RL78/G1A (64-pin products) |[PGCRCL Flash memory CRC operation PGCRCL

result register

FO2FAH | Same as RL78/G1A (64-pin products) |CRCD CRC data register CRCD

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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(2) 80-pin products

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (1/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FOO10H | Same as RL78/G1A (64-pin products) ADM2 A/D converter mode register 2 ADM2
FOO11H | Same as RL78/G1A (64-pin products) ADUL Conversion result comparison ADUL
upper limit setting register
FOO12H | Same as RL78/G1A (64-pin products) ADLL Conversion result comparison ADLL
lower limit setting register
FOO13H | Same as RL78/G1A (64-pin products) ADTES AID test register ADTES
FOO30H Pull-up resistor option register 0 "™ PUO Pull-up resistor option register 0 PUO
FO031H Pull-up resistor option register 1 " PU1 Pull-up resistor option register 1 PU1
FOO33H Pull-up resistor option register 3 PU3
F0034H Pull-up resistor option register 4 " PU4 Pull-up resistor option register 4 PU4
FO035H | Same as RL78/G1A (64-pin products) PUS5 Pull-up resistor option register 5 PUS5S
FO037H Pull-up resistor option register 7 " PU7 Pull-up resistor option register 7 PU7
FOO3CH Pull-up resistor option register 12 pPU12
FOO3EH Pull-up resistor option register 14 " PU14 Pull-up resistor option register 14 PU14
FOO40H | Same as RL78/G1A (64-pin products) PIMO Port input mode register 0 PIMO
FO0041H Port input mode register 1 "™® PIM1 Port input mode register 1 PIM1
FOO50H | Same as RL78/G1A (64-pin products) POMO Port output mode register 0 POMO
FO051H | Same as RL78/G1A (64-pin products) POM1 Port output mode register 1 POM1
FOO55H | Same as RL78/G1A (64-pin products) POM5 Port output mode register 5 POM5
FOO57H Port output mode register 7 POM7
FOO60H | Same as RL78/G1A (64-pin products) PMCO Port mode control register O PMCO
FO061H | Same as RL78/G1A (64-pin products) PMC1 Port mode control register 1 PMC1
FO063H Port mode control register 3 PMC3
FO064H | Same as RL78/G1A (64-pin products) PMC4 Port mode control register 4 PMC4
FO065H | Same as RL78/G1A (64-pin products) PMC5 Port mode control register 5 PMC5
FO067H | Same as RL78/G1A (64-pin products) PMC7 Port mode control register 7 PMC7
FO06CH Port mode control register 12 PMC12
FOO70H | Same as RL78/G1A (64-pin products) NFENO Noise filter enable register O NFENO
FOO71H | Noise filter enable register 1 " NFEN1 Noise filter enable register 1 NFEN1

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (2/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FOO73H | Same as RL78/G1A (64-pin products) |ISC Input switch control register ISC
FOO74H | Timer input select register 0 " TISO Timer input select register 0 TISO
FOO76H | A/D port configuration register " ADPC A/D port configuration register ADPC
FOO77H | Peripheral 1/O redirection register ">®  |PIOR Peripheral I/O redirection register PIOR
FOO78H | Same as RL78/G1A (64-pin products) |/AWCTL Invalid memory access IAWCTL
detection control register
EO07CH Same as RL78/G1A (64-pin products) GAIDIS Global analog input disable register GAIDIS
FOO7DH Global digital input disable register GDIDIS
EO090H Same as RL78/G1A (64-pin products) |DFLCTL Data flash control register DFLCTL
FOOAOH | Same as RL78/G1A (64-pin products) |HIOTRM High-speed on-chip oscillator HIOTRM
trimming register
EOOA8H Same as RL78/G1A (64-pin products) HOCODIV High-speed on-chip oscillator HOCODIV
frequency select register
FOOEOH | Same as RL78/G1A (64-pin products) |MDCL Multiplication/division MDCL
data register C (L)
FOOE2H | Same as RL78/G1A (64-pin products) |MDCH Multiplication/division MDCH
data register C (H)
EOOESH Same as RL78/G1A (64-pin products) |[MDUC Multiplication/division control register |MDUC
FOOFOH | Peripheral enable register 0 " PERO Peripheral enable register 0 PERO
<R> FOOF3H |Subsystem cIocstuppIy mode OSMC Subsystem clock supply mode OSMC
control registerr "' control register
EOOE5H Same as RL78/G1A (64-pin products) |RPECTL RAM parity error control register RPECTL
EOOFEH Same as RL78/G1A (64-pin products) BCDADJ BCD adjust result register BCDADJ
EO100H Same as RL78/G1A (64-pin products) |SSROOL |SSR00 Serial status register 00 SSROOL [SSRO00
FO101H - -
EO102H Same as RL78/G1A (64-pin products) |SSROIL |SSRO1 Serial status register 01 SSRO1L [SSRO1
FO103H - -
E0104H Same as RL78/G1A (64-pin products) SSRO2L |[SSR02 | Serial status register 02 SSRO2L |SSR02
FO105H - -
E0106H Same as RL78/G1A (64-pin products) SSRO3L |[SSRO03 | Serial status register 03 SSRO3L |SSR03
FO107H - -
EO108H Same as RL78/G1A (64-pin products) SIROOL |SIR00 | Serial flag clear trigger register 00 SIROOL |SIR00
FO109H - -
EO10AH Same as RL78/G1A (64-pin products) |SIRO1L |SIRO01 Serial flag clear trigger register 01 SIRO1L ([SIRO1
FO10BH - -
EO10CH Same as RL78/G1A (64-pin products) |SIR0O2L |SIR02 Serial flag clear trigger register 02 SIRO2L |[SIR02
FO10DH - -
EO10EH Same as RL78/G1A (64-pin products) |SIRO3L |SIR03 Serial flag clear trigger register 03 SIRO3L |[SIR03
FO10FH - -

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution Do not write data to the registers which is in the row with painted gray.
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CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (3/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)

2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO110H | Same as RL78/G1A (64-pin products)  [SMRO0O Serial mode register 00 SMR00
FO111H
FO112H | Serial mode register 01 N SMRO1 Serial mode register 01 SMRO1
FO0113H
F0114H | Same as RL78/G1A (64-pin products) SMR02 Serial mode register 02 SMRO02
FO115H
FO116H | Serial mode register 03 N SMRO3 Serial mode register 03 SMRO3
FO117H
F0118H | Same as RL78/G1A (64-pin products) SCRO00 Serial communication operation SCRO00
FO0119H setting register 00
FO11AH Serial communication operation SCRO1 Serial communication operation SCRO1
FO11BH | setting register 01 " setting register 01
FO11CH | Same as RL78/G1A (64-pin products) SCR02 Serial communication operation SCR02
FO011DH setting register 02
FO11EH Serial communication operation SCRO03 Serial communication operation SCRO03
FOL11FH | setting register 03 " setting register 03
FO120H | Same as RL78/G1A (64-pin products) SEOL  |SEO Serial channel enable status register 0 |SEOL  |SEO
F0121H - -
FO122H | Same as RL78/G1A (64-pin products) SSOL  |SSO Serial channel start register 0 SSOL  [SSO
FO0123H - -
FO124H | Same as RL78/G1A (64-pin products) STOL STO Serial channel stop register 0 STOL  [STO
FO0125H — -
FO126H | Same as RL78/G1A (64-pin products) SPSOL |SPSO | Serial clock select register 0 SPSOL [SPSO
FO0127H - -
FO128H | Same as RL78/G1A (64-pin products)  [SOO Serial output register 0 SO0
FO0129H
FO12AH | Same as RL78/G1A (64-pin products) SOEOL |SOEOQ | Serial output enable register 0 SOEOL |SOEO
FO012BH - -
FO134H | Same as RL78/G1A (64-pin products) SOLOL |SOLO | Serial output level register O SOLOL [SOLO
FO0135H — -
FO138H | Same as RL78/G1A (64-pin products) SSCOL |SSCO | Serial standby control register O SSCOL [SSCOo
FO140H | Same as RL78/G1A (64-pin products) SSR10L |SSR10 | Serial status register 10 SSR10L [SSR10
FO0141H — -
FO0142H | Same as RL78/G1A (64-pin products) SSR11L |SSR11 | Serial status register 11 SSR11L |SSR11
F0143H — —

Note The bit setting is different from that of RL78/G1A (64-pin products).

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014

RENESAS

84



RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (4/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)

2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO148H | Same as RL78/G1A (64-pin products) |SIR10L |SIR10 Serial flag clear trigger register 10 SIR10L |[SIR10
FO149H - -
FO14AH | Same as RL78/G1A (64-pin products) SIR11L [SIR11 | Serial flag clear trigger register 11 SIR11L |SIR11
FO014BH - -
FO0150H | Same as RL78/G1A (64-pin products) |SMR10 Serial mode register 10 SMR10
FO151H
FO152H | Serial mode register 11 "°*¢ SMR11 Serial mode register 11 SMR11
FO153H
F0158H | Same as RL78/G1A (64-pin products) |SCR10 Serial communication operation setting [SCR10
FO159H register 10
FO15AH Serial communication operation setting |SCR11 Serial communication operation setting |SCR11
FO15BH | register 11 "°* register 11
FO160H | Same as RL78/G1A (64-pin products) SE1L |[SE1 Serial channel enable status register 1 [SE1L |SE1
FO161H — —
FO162H | Same as RL78/G1A (64-pin products) |SS1L |SS1 Serial channel start register 1 SS1L  |SSs1
FO163H — —
FO164H | Same as RL78/G1A (64-pin products) STiL ([ST1 Serial channel stop register 1 STIL |ST1
FO165H — —
FO166H | Same as RL78/G1A (64-pin products) |SPS1L |SPS1 Serial clock select register 1 SPS1L |SPS1
FO167H — —
FO168H | Same as RL78/G1A (64-pin products) [SO1 Serial output register 1 so1
FO169H
FO16AH | Same as RL78/G1A (64-pin products) |SOE1L |SOE1 Serial output enable register 1 SOE1L [SOE1l
FO16BH — -
FO174H | Same as RL78/G1A (64-pin products) SOL1L (sOL1 Serial output level register 1 SOL1L |sOL1
FO175H — —

Note The bit setting is different from that of RL78/G1A (64-pin products).
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (5/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol
FO180H | Same as RL78/G1A (64-pin products) |TCROO Timer counter register 00 TCROO
FO0181H
FO182H | Same as RL78/G1A (64-pin products) |TCRO1 Timer counter register 01 TCRO1
FO0183H
FO184H | Same as RL78/G1A (64-pin products) |TCRO2 Timer counter register 02 TCR02
FO0185H
FO186H | Same as RL78/G1A (64-pin products) |TCRO3 Timer counter register 03 TCRO3
F0187H
FO188H | Same as RL78/G1A (64-pin products) |TCRO4 Timer counter register 04 TCRO4
FO0189H
FO18AH | Same as RL78/G1A (64-pin products) |TCRO05 Timer counter register 05 TCRO05
F018BH
FO18CH | Same as RL78/G1A (64-pin products) |TCR06 Timer counter register 06 TCRO06
FO18DH
FO18EH | Same as RL78/G1A (64-pin products) |TCRO7 Timer counter register 07 TCRO7
FO18FH
FO190H | Same as RL78/G1A (64-pin products) |TMROO Timer mode register 00 TMRO0
FO0191H
FO192H | Timer mode register 01 TMRO1 Timer mode register 01 TMRO1
FO0193H
FO194H | Timer mode register 02 " TMRO02 Timer mode register 02 TMRO02
FO195H
FO196H | Timer mode register 03 "°* TMRO3 Timer mode register 03 TMRO3
FO0197H
FO198H | Same as RL78/G1A (64-pin products) |TMRO04 Timer mode register 04 TMRO4
FO199H
FO19AH | Timer mode register 05 "°* TMRO5 Timer mode register 05 TMRO05
FO019BH
FO19CH | Timer mode register 06 " TMRO06 Timer mode register 06 TMRO06
FO19DH
FO19EH | Same as RL78/G1A (64-pin products) |TMRO7 Timer mode register 07 TMRO7
FO19FH
FO1AOH | Same as RL78/G1A (64-pin products) TSROOL |TSROO | Timer status register 00 TSROOL |TSROO
FO1A1H - -
FO1A2H | Same as RL78/G1A (64-pin products) |TSROLL |TSRO1 Timer status register 01 TSRO1L |TSRO1
FO1A3H - -
FO1A4H | Same as RL78/G1A (64-pin products) |TSRO2L |TSR02 Timer status register 02 TSRO2L |TSR02
FO1A5H - -
FO1A6H | Same as RL78/G1A (64-pin products) |TSRO3L |TSR03 Timer status register 03 TSRO3L |TSR03
FO1A7H - -
FO1A8H | Same as RL78/G1A (64-pin products) TSRO4L |TSR04 | Timer status register 04 TSR04L |TSR04
FO1A9H - -
FO1AAH | Same as RL78/G1A (64-pin products) TSRO5L |TSRO5 | Timer status register 05 TSRO5L |TSRO05
FO1ABH - -
FO1ACH | Same as RL78/G1A (64-pin products) TSRO6L |TSR06 | Timer status register 06 TSRO6L |TSRO06
FO1ADH - -
FOLAEH | Same as RL78/G1A (64-pin products) |TSRO7L |TSR07 Timer status register 07 TSRO7L |TSRO7
FO1AFH — —

Note The bit setting is different from that of RL78/G1A (64-pin products).

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014

RENESAS

86



RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-4. List of Differences in Expanded Special Function Registers (2nd SFRs) (6/6)

Address RL78/G1E (80-pin products) RL78/G1A (64-pin products)
2nd SFRs Name Symbol 2nd SFRs Name Symbol

EO1BOH Same as RL78/G1A (64-pin products) TEOL TEO Timer channel enable status register 0 |TEOL TEO
FO1B1H - -

EO1B2H Same as RL78/G1A (64-pin products) |TSOL TSO Timer channel start register 0 TSOL TSO
FO1B3H - -

FO1B4H Same as RL78/G1A (64-pin products) |TT0L TTO Timer channel stop register 0 TTOL TTO
FO1B5H - -

FO1B6H Same as RL78/G1A (64-pin products) |TPSO Timer clock select register 0 TPSO

FO1B7H

FO1B8H | Timer output register 0 " TOOL  |TOO | Timer output register 0 TOOL | TOO
FO1B9H - -

FO1BAH | Timer output enable register 0 "¢ TOEOL |TOEO | Timer output enable register O TOEOL |TOEO
FO1BBH - -
FO1BCH | Timer output level register 0 "' TOLOL |TOLO | Timer output level register 0 TOLOL |TOLO
FO1BDH - -
FO1BEH | Timer output mode register 0 “**® TOMOL |TOMO | Timer output mode register 0 TOMOL |TOMO
FO1BFH - -
F0230H [ICA control register 00 [ICCTLOO
F0231H IICA control register 01 lICCTLO1
F0232H IICA low-level width setting register 0 [IICWLO
F0233H IICA high-level width setting register 0 {IICWHO
F0234H Slave address register 0 SVA40
EO2EOH Same as RL78/G1A (64-pin products) |CRCOCTL Flash memory CRC control register CRCOCTL
FO2F2H | Same as RL78/G1A (64-pin products) |[PGCRCL Flash memory CRC operation PGCRCL

result register

FO2FAH | Same as RL78/G1A (64-pin products) |CRCD CRC data register CRCD

Note The bit setting is different from that of RL78/G1A (64-pin products).

Caution

Do not write data to the registers which is in the row with painted gray.
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3. 3. 3 Instruction address addressing

See 3. 3 Instruction Address Addressing in RL78/G1A Hardware User’s Manual (ROLUHO305E).

3. 3. 4 Addressing for processing data addresses

See 3.4 Addressing for Processing Data Addresses in RL78/G1A Hardware User’s Manual (ROLUHO305E).
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3.4 Port Functions
In this section, the differences of the functions and registers from RL78/G1A (64-pin products) are described. For
details, see CHAPTER 4 PORT FUNCTIONS in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 4.1 Port functions

The RL78/G1E microcontrollers (64-pin products, 80-pin products) are provided with digital I/O ports, which enable
variety of control operations. In addition to the function as digital I/O ports, these ports have several alternate functions.
For details of the alternate functions, see CHAPTER 2 PIN FUNCTIONS.

3. 4.2 Port configuration

Ports include the following hardware.

Table 3-5. Port Configuration

Item Configuration

Control registers Port mode registers (PMO to PM2, PM4 to PM7, PM14, PM15)
Port registers (PO to P2, P4, P5, P7, P12 to P14)

Pull-up resistor option registers (PUO, PU1, PU4, PU5, PU7, PU14)
Port input mode registers (PIMO, PIM1)

Port output mode registers (POMO, POM1, POM5)

Port mode control registers (PMCO0, PMC1, PMC3, PMC5, PMC7)
A/D port configuration register (ADPC)

Peripheral I/O redirection register (PIOR)

Global analog input disable register (GAIDIS)

Port - 64-pin products
Total: 24 (CMOS I/0: 20, CMOS input: 3, CMOS output: 1)
80-pin products
Total: 30 (CMOS I/0O: 26, CMOS input: 3, CMOS output: 1)

Pull-up resistor - 64-pin products Total: 16
80-pin products Total: 21

For details of each port, also see 4. 2 Port Configuration in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3.4.2.1 PortO

Port 0 is an I/O port with an output latch. Port 0 can be set to the input mode or output mode in 1-bit units using port
mode register 0 (PMO0). When the P00 to P04 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 0 (PUO). Input to the P00, P01, P03 and P04 pins can be
specified through a normal input buffer or a TTL input buffer in 1-bit units using port input mode register 0 (PIMO).
Output from the P02 to P04 pins can be specified as normal CMOS output or N-ch open-drain output (Vpp tolerance) in
1-bit units using port output mode register 0 (POMO0). The P02 and P03 pins can be specified as digital input/output or
analog input in 1-bit units, using port mode control register 0 (PMCO). This port can be also used for timer 1/0, A/D
converter analog input, serial interface data 1/0O, clock I/O, and key interrupt input.

When reset signal is generated, the following configuration will be set.

- P00, P01 and P04 pins --- Input mode

- P02 and P03 pins --- Analog input

3.4.2.2 Portl

Port 1 is an I/O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port
mode register 1 (PM1). When the P10 to P15 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 1 (PU1). Input to the P10, P11, P14 to P15 pins can be
specified through a normal input buffer or a TTL input buffer in 1-bit units using port input mode register 1 (PIM1).
Output from the P10 to P15 pins can be specified as normal CMOS output or N-ch open-drain output (Vpp tolerance) in
1-bit units using port output mode register 1 (POM1). The P10 to P15 pins can be specified as digital input/output or
analog input in 1-bit units, using port mode control register 1 (PMC1). This port can be also used for A/D converter
analog input, serial interface data I/O, programming UART 1/O, and key return input.

When reset signal is generated, the P10 to P15 pins will be set to analog input.

3.4.2.3 Port2

Port 2 is an I/O port with an output latch. Port 2 can be set to the input mode or output mode in 1-bit units using port
mode register 2 (PM2). This port can be also used for A/D converter analog input and reference voltage input, and key
return input pin. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).

When reset signal is generated, the P20/ANIO to P24/ANI4 pins will be set to analog input.
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<R>

<R>

<R>

3.4.2.4 Port3

Port 3 is not available for RL78/G1E.

3.4.2.5 Port4

Port 4 is an I/O port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units using port
mode register 4 (PM4). When the P40 to P42 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 4 (PU4). The P41 pin can be specified as digital input/output or
analog input, using port mode control register 4 (PMC4). This port can be also used for A/D converter analog input,
data /O for a flash memory programmer/debugger, and timer 1/O. Be sure to connect an external pull-up resistor to the
P40 pins when on-chip debugging is enabled to P40 (by using an option byte).

When reset signal is generated, the P40 to P42 pins will be set to input mode.

3.4.2.6 Port5

Port 5 is an 1/0 port with an output latch. Port 5 can be set to the input mode or output mode in 1-bit units using port
mode register 5 (PM5). When the P50 and P51 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 5 (PU5). Output from the P50 pins can be specified as normal
CMOS output or N-ch open-drain output (Vpp tolerance) in 1-bit units using port output mode register 5 (POMS). The
P50 and P51 pins can be specified as digital input/output or analog input in 1-bit units, using port mode control
register 5 (PMC5). This port can be also used for A/D converter analog input, and external interrupt request input.

When reset signal is generated, the P50 and P51 pins will be set to input mode.

3.4.2.7 Port6

Port 6 is not available for RL78/G1E.

3.4.2.8 Port7

Port 7 is an I/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using port
mode register 7 (PM7). When the P70 to P73 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 7 (PU7). The P70 pin can be specified as digital input/output or
analog input, using port mode control register 7 (PMC7). This port can be also used for A/D converter analog input,
serial interface data 1/O, and clock I/O.

When reset signal is generated, the P70 to P73 pins will be set to input mode.
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3.4.2.9 Port12

P121 and P122 pins are specified as an input-only port. This port can be also used for the pin connecting resonator for
main system clock, and external clock input for main system clock.

When reset signal is generated, the P121 and P122 pins will be set to input mode.

3.4.2.10 Port 13

P130 pin is specified as a 1-bit output-only port with an output latch. P137 pin is specified as a 1-bit input-only port and

can be also used for external interrupt request input.

3.4.2.11 Port14

Port 14 is an 1/O port with an output latch. Port 14 can be set to the input mode or output mode in 1-bit units using port
mode register 14 (PM14). When the P140 pin is used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 14 (PU14). This port can be also used for clock/buzzer output,

and external interrupt request input.

When reset signal is generated, the P140 pin will be set to input mode.

3.4.2.12 Port 15

Port 15 is not available for RL78/G1E.

RO1UHO0353EJ0200 Rev.2.00 92
Mar 31, 2014 RENESAS



RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

3. 4. 3 Registers controlling port function

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 4. 3 Registers Controlling Port Function in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

<R> PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (1/2)
Bit Name RL78/G1E RL78/G1A
Port PMxx Pxx PUxx PIMxx POMxx PMCxx (64-pin (80-pin (64-pin
Register Register Register Register Register Register | products) | products) | products)
Port 0 0 |PM0O P00 PUOO PIMOO - - \ J y
1|PMO1 PO1 PUO1 PIMO1 - - y J \/
2 [PM02 P02 PUO02 - POMO02 PMC02 \ J y
3 |PM03 P03 PUO3 PIMO3 POMO03 PMCO3 y J y
4 [PM04 pogNe? PU04 "2 [PIM0O4 "N | POMO4N"®? - * J V
5 | PMO5 pos"*et  [puos Mt - - - * * y
6 | PM06 Pos"*t  |PuU06 et - - - * * \/
Port 1 0 |PM10 P10 PU10 PIM10 POM10 PMC10 V J y
1|PM11 P11 PU11 PIM11 POM11 PMC11 y J y
2 [PM12 P12 PU12 - POM12 PMC12 \ J y
3 |PM13 P13 PU13 - POM13 PMC13 v J v
4 |PM14 P14 PU14 PIM14 POM14 PMC14 y J y
5 [PM15 P15 PU15 PIM15 POM15 PMC15 - J y
6 |PM16 pie™©t  [puie™™©t [PIM16M"? - - * * J
Port 2 0 [PM20 P20 _ _ _ _ y \ V
1|PM21 P21 _ _ _ _ y v y
2 |PM22 P22 _ _ _ _ y \ V
3 (Pm23 P23 _ _ _ _ V v y
4 [PM24 p24 N2 _ _ _ _ * \ y
5 |PM25 p2s5 Nt _ _ _ _ * * y
6 |PM26 p2g et _ _ _ _ * * S
7 |PM27 p27 Net _ _ _ _ * * S
<R> Notes 1. Not supported by RL78/G1E(Both 64-pin products and 80-pin products)
2. Not supported by RL78/G1E(64-pin products)

<R> Remark +: Mounted
*. Mounted but there are some differences between RL78/G1E and RL78/G1A

—: Not mounted
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<R> PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (2/2)

Bit Name RL78/G1E RL78/G1A
Port PMxx Pxx PUxx PIMxx POMxx PMCxx (64-pin (80-pin (64-pin
Register Register Register Register Register Register | products) | products) | products)

Port 3 0 |PM30 P30 PU30 - - PMC30 - - S

1 [PMm31 P31 PU31 - - PMC31 - - N

Port4 | O |PM40 P40 PU40 - - - N N N

1 [Pm41 P41 PU41 - - PMC41 N N N

2 |Pm42 P42 PU42 - - - N N N

3 [Pm43 pag™et  |puaztet - - - * * N

Port 5 0 |PM50 P50 PU50 - POMS50 PMC50 - J \

1 [Pm51 P51 PU51 - - PMC51 - J y

Port6 | 0 |[PM60 peoNe! - - - - * * N

1 [Pm61 pe1Ne! - - - _ * X N

2 |PM62 pe2e! - - _ _ * N N

3 |PM63 pe3Ne! - - - _ * * N

Port 7 0 |PM70 P70 PU70 - - PMC70 v J \/

1 |(PM71 P71 PU71 - POM71Ve? - * * N

2 [Pm72 P72 PU72 - - - N N N

3 |PM73 P73 PU73 - - - N \ N

4 [PM74 P74Vt |pu74toe? - POM74M"e! - * * N

5 [PM75 p7stet  [pu7stoet - - _ * N N

6 |PM76 P76t |pu7eMe? - - _ * N N

7 |Pm77 pr7Vet  |pu77hoe? - - _ * . N

Port12 | 0 [PM120 P120 PU120 - - PMC120 - - S

1 - P121 - - - _ N J N

2 - P122 - - - _ N J N

3 - P123 - - - - _ _ N

4 - P124 - - - - _ _ N

Port13 | 0 - P130 - - - - N N N

7 - P137 - - - _ N J N

Port14 | 0 |PM140 P140™*? |PU140""*? - - - * N N

1 |PM141 P141™*t  |pu141™™e? - - - * * N

Port15 | 0 [PM150 P150"¢* - - - - * * N

1 [PM151 p151Met - - - _ * * N

2 [PM152 p152toet - - - _ * * N

3 |PM153 p153"et - . - _ * * N

4 |PM154 p154Met - - - _ * * N

<R> Notes 1. Not supported by RL78/G1E(Both 64-pin products and 80-pin products)
2. Not supported by RL78/G1E(64-pin products)

<R> Remark +:Mounted
*: Mounted but there are some differences between RL78/G1E and RL78/G1A

—: Not mounted
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3.4.3.1 Port mode register (PMxx)

(1) 64-pin products

Address
FFF20H
FFF21H
FFF22H
FFF24H
FFF26H
FFF27H
FFF2EH
FFF2FH

After Reset
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH

R/IW
RIW
RIW
R/W
R/IW
RIW
RIW
R/IW
R/W

Symbol 7 6 5 4 3 2 1 0
PMO 1 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO
PM1 1 PM16 1 PM14 PM13 PM12 PM11 PM10
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM4 1 1 1 1 PM43 PM42 PM41 PM40
PM6 1 1 1 1 PM63 PM62 PM61 PM60
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
PM14 1 1 1 1 1 1 PM141 PM140
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
Cautions 1. Be sure to clear bits 4 to 6 of the PMO register, bit 6 of the PM1 register, bits 4 to 7 of the PM2
register, bit 3 of the PM4 register, bits 0 to 3 of the PM6 register, bits 4 to 7 of the PM7 register,
bits 0 and 1 of the PM14 register, and bits 0 to 4 of the PM15 register to “0”.
2.

Be sure to set bit 7 of the PMO register, bits 5 and 7 of the PM1 register, bits 4 to 7 of the PM4
register, bits 4 to 7 of the PM6 register, bits 2 to 7 of the PM14 register, and bits 5 to 7 of the PM15
register to “1”.

(2) 80-pin products

Address
FFF20H
FFF21H
FFF22H
FFF24H
FFF25H
FFF26H
FFF27H
FFF2EH
FFF2FH

After Reset
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH

R/IW
R/W
R/W
RIW
RIW
R/W
R/W
RIW
R/W
R/W

Symbol 7 6 5 4 3 2 1 0
PMO 1 PM06 PMO05 PM04 PMO03 PM02 PMO1 PMO0
PM1 1 PM16 PM15 PM14 PM13 PM12 PM11 PM10
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM4 1 1 1 1 PM43 PM42 PM41 PM40
PM5 1 1 1 1 1 1 PM51 PM50
PM6 1 1 1 1 PM63 PM62 PM61 PM60
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
PM14 1 1 1 1 1 1 PM141 PM140
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
Cautions 1. Be sure to clear bits 5 and 6 of the PMO register, bit 6 of the PM1 register, bits 5 to 7 of the PM2
register, bit 3 of the PM4 register, bits 0 to 3 of the PM6 register, bits 4 to 7 of the PM7 register, bit
1 of the PM14 register, and bits 0 to 4 of the PM15 register to “0".
2.

Be sure to set bit 7 of the PMO register, bit 7 of the PM1 register, bits 4 to 7 of the PM4 register,
bits 2 to 7 of the PM5 register, bits 4 to 7 of the PM6 register, bits 2 to 7 of the PM14 register, and

bits 5to 7 of the PM15 register to “1”.
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3. 4.3.2 Port register (Pxx)

(1) 64-pin products

Symbol 7 6 5 4 3 2 1 0
PO 0 0 0 0 P03 P02 P01 P00
P1 0 0 0 P14 P13 P12 P11 P10
P2 0 0 0 0 P23 P22 P21 P20
P4 0 0 0 0 0 P42 P41 P40
P7 0 0 0 0 P73 P72 P71 P70
P12 0 0 0 0 0 P122 P121 0

<R> P13 P137 0 0 0 0 0 0 P130

<R> Notes 1.
2.

Cautions

P121, P122 and P137 are read-only.

P137: Undefined

P130: 0 (output latch)
Be sure to clear bits 4 to 7 of the PO register,

Address
FFFOOH
FFFO1H
FFFO2H
FFFO4H
FFFO7H
FFFOCH
FFFODH

After Reset
O0H
O0H
00H
00H
O0H

Undefined
Note2

R/W
R/IW
RIW
R/IW
R/IW
R/IW
RNt L
R/WNote 1

bits 5 to 7 of the P1 register, bits 4 to 7 of the P2

register, bits 3 to 7 of the P4 register, bits 4 to 7 of the P7 register, and bits 0 and 3 to 7 of the P12

register, bits 1 to 6 of the P13 register to “0”.

(2) 80-pin products

Symbol 7 6 5 4 3 2 1 0
PO 0 0 0 P04 P03 P02 PO1 P00
P1 0 0 P15 P14 P13 P12 P11 P10
P2 0 0 0 P24 P23 P22 P21 P20
P4 0 0 0 0 0 P42 P41 P40
<R> P5 0 0 0 0 0 0 P51 P50
P7 0 0 0 0 P73 P72 P71 P70
P12 0 0 0 0 0 P122 P121 0
P13 P137 0 0 0 0 0 0 P130
P14 0 0 0 0 0 0 0 P140
<R> Notes 1. P121, P122 and P137 are read-only.

2.

<R> Cautions

P137: Undefined

P130: 0 (output latch)

Address
FFFOOH
FFFO1H
FFFO2H
FFFO4H
FFFOSH
FFFO7H
FFFOCH
FFFODH
FFFOEH

After Reset
00H
00H
O0H
O0H
00H
00H

Undefined

Note 2
00H

R/W
RIW
R/W
R/IW
R/IW
RW
R/IW
RNt L
RAWNete L
RW

Be sure to clear bits 5 to 7 of the PO register, bits 6 and 7of the P1 register, bits 5 to 7 of the P2

register, bits 3 to 7 of the P4 register, bits 2 to 7 of the P5 register, bits 4 to 7 of the P7 register,
bits 0 and 3 to 7 of the P12 register, bits 1 to 6 of the P13 register, and bits 1 to 7 of the P14

register to “0”.
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3.4.3.3 Pull-up resistor option register (PUxx)

(1) 64-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PUO 0 0 0 0 PUO3 PUO02 PUO1 PUOO FOO30H 0OH R/W
PU1 0 0 0 PU14 PU13 PU12 PU11 PU10 FO031H 0OH R/W
PU4 0 0 0 0 0 PU42 PU41 PU40 FO0034H 01H R/W
PU7 0 0 0 0 PU73 PU72 PU71 PU70 FOO37H O0OH R/W

Caution Be sure to clear bits 4 to 7 of the PUO register, bits 5 to 7 of the PU1 register, bits 3 to 7 of the PU4
register, and bits 4 to 7 of the PU7 register to “0".

(2) 80-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

PUO 0 0 0 PUO4 PUO3 PUO2 PUO1 PUOO FOO30H O0OH R/W

PU1 0 0 PU15 PU14 PU13 PU12 PU11 PU10 FO031H 00H R/W

PU4 0 0 0 0 0 PU42 PU41 PU40 FO034H 01H R/W

<R> PU5 0 0 0 0 0 0 PU51 PU50 FOO35H O0OH R/W
PU7 0 0 0 0 PU73 PU72 PU71 PU70 FO037H O0OH R/W

PU14 0 0 0 0 0 0 0 PU140 FOO3EH 00OH R/W

<R> Caution Be sure to clear bits 5 to 7 of the PUO register, bits 6 and 7of the PU1 register, bits 3 to 7 of the PU4
register, bits 2 to 7 of the PU5 register, bits 4 to 7 of the PU7 register, and bits 1 to 7 of the PU14
register to “0”.

3. 4.3.4 Portinput mode register (PIMxx)

(1) 64-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PIMO 0 0 0 0 PIM03 0 PIMO1 PIM0OO FO040H 00H R/W
PIM1 0 0 0 PIM14 0 0 PIM11 PIM10 FO041H 00H R/W

<R> Caution Be sure to clear bits 2 and 4 to 7 of the PIMO register, and bits 2, 3 and 5 to 7 of the PIM1 register to
“0”".

(2) 80-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
<R> PIMO 0 0 0 PIMO4 PIMO3 0 PIMO1 PIMOO FO040H O0H R/W
PIM1 0 0 PIM15 PIM14 0 0 PIM11 PIM10 FO041H 00H R/W

<R> Caution Be sure to clear bits 2 and 5to 7 of the PIMO register, and bits 2, 3, 6 and 7 of the PIM1 register to “0".
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3.4.3.5 Port output mode register (POMxx)

(1) 64-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
POMO 0 0 0 0 POMO03 POMO02 0 0 FOO50H O0OH R/W
POM1 0 0 0 POM14 POM13 POM12 POM11 | POM10 FOO51H O0OH R/W

<R> Caution Be sureto clear bits 0, 1 and 4 to 7 of the POMO register, and bits 5 to 7 of the POML1 register to “0”.

<R> (2) 80-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
POMO 0 0 0 POM04 | POMO3 | POMO2 0 0 FOO50H O00H R/W
POM1 0 0 POM15 POM14 | POM13 POM12 POM11 | POM10 FOO51H 0OH R/W
POM5 0 0 0 0 0 0 0 POM50 FOO55H 0OH R/W

Caution Be sure to clear bits 0, 1 and 5 to 7 of the POMO register, bits 6 and 7 of the POM1 register, and bits 1
to 7 of the POMS5 register to “0”.

3.4.3.6 Port mode control register (PMCxx)

<R> (1) 64-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMCO 1 1 1 1 PMCO03 PMCO02 1 1 FOO060H FFH R/W
PMC1 1 1 1 PMC14 PMC13 PMC12 PMC11 PMC10 FO061H FFH R/W
PMC4 1 1 1 1 1 1 PMC41 1 FO064H FFH R/W
PMC7 1 1 1 1 1 1 1 PMC70 FO067H FFH R/W

Caution Be sure to set bits 0, 1 and 4 to 7 of the PMCO register, bits 5 to 7 of the PMCL1 register, bits 0 and 2 to
7 of the PMC4 register, and bits 1 to 7 of the PMC7 register to “0”.

<R> (2) 80-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMCO 1 1 1 1 PMCO03 | PMCO02 1 1 FO060H FFH RIW
PMC1 1 1 PMC15 | PMC14 | PMC13 | PMC12 | PMC11 | PMC10 FO061H FFH R/IW
PMC4 1 1 1 1 1 1 PMC41 1 FO064H FFH R/IW
PMC5 1 1 1 1 1 1 PMC51 PMC50 FOO065H FFH R/W
PMC7 1 1 1 1 1 1 1 PMC70 FO067H FFH R/W

Caution Be sure to set bits 0, 1 and 4 to 7 of the PMCO register, bits 6 and 7 of the PMC1 register, bits 0 and 2
to 7 of the PMC4 register, bits 2 to 7 of the PMCS5 register, and bits 1 to 7 of the PMC7 register to “0”.
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3.4.3.7 A/D port configuration register (ADPC)
(1) 64-pin products

Address: FOO76H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0

ADPC 0 0 0 0 0 ADPC2 ADPC1 ADPCO
Analog input (A)/digital 1/0 (D) switching

& N N N

0 g 3 & § E s

2 2 2 2 Z 2 2

0 0 0 A A A A

0 0 1 D D D D

0 1 0 D D D A

0 1 1 D D A A

1 0 0 D A A A

Other than above Setting prohibited

Cautions 1. Be sure to clear bits 3to 7 to “0".
2. Set the channel used for A/D conversion to the input mode by using port mode register 2 (PM2).

3. Do not set the pin set by the ADPC register as digital /0 by the analog input channel

specification register (ADS).
4. When using AVrerp and AVrerm, specify ANIO and ANI1 as the analog input channels and specify

input mode by using the port mode register.
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(2) 80-pin products

Address: FOO76H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
ADPC 0 0 0 0 0 ADPC2 ADPC1 ADPCO
Analog input (A)/digital 1/0 (D) switching
N Q N N S
0 0 0 s & § E s
2 2 2 2 Z Z 2 Z
0 0 0 A A A A A
0 0 1 D D D D D
0 1 0 D D D D A
0 1 1 D D D A A
1 0 0 D D A A A
1 0 1 D A A A A
Other than above Setting prohibited
Cautions 1. Be sure to clear bits 3to 7to “0”.
2. Set the channel used for A/D conversion to the input mode by using port mode register 2 (PM2).
3. Do not set the pin set by the ADPC register as digital I/O by the analog input channel
specification register (ADS).
4. When using AVrerp and AVrerm, specify ANIO and ANI1 as the analog input channels and specify

input mode by using the port mode register.
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3. 4. 3.8 Peripheral /0 redirection register (PIOR)

Address: FOO77H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
PIOR 0 0 0 0 0 0 PIOR1 PIORO
Function 64-pin products 80-pin products
Setting value of PIOR1, PIORO Setting value of PIOR1, PIORO
0,0 0,1 1,0 1,1 0,0 0,1 1,0 1,1
KRO P70 Setting P00 P10 P70 Setting P00 P10
KR1 P71 prohibited PO1 P11 P71 prohibited PO1 P11
KR2 P72 P02 P12 P72 P02 P12
KR3 P73 PO3 P13 P73 P03 P13
KR4 - - P14 - P04 P14
KR5 - P22 - - P22 P15
KR6 - P23 - - P23 -
KR7 - - - - P24 -
<R> Remark -: These functions are not available for use.

3. 4.3.9 Global digital input disable register (GDIDIS)

GDIDIS is not available for RL78/G1E.

3.4.3.10 Global analog input disable register (GAIDIS)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 4. 3. 10 Global analog input disable
register (GAIDIS) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 4. 4 Port function operation

The operations which are different from that of RL78/G1A (64-pin products) are described below.

3.4.4.1 Writing to I/O port

See 4. 4.1 Writing to I/O port in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 4. 4.2 Reading from I/O port

See 4. 4. 2 Reading from I/O port in RL78/G1A Hardware User’s Manual (RO1LUHO305E).

3. 4. 4.3 Operation on I/O port

See 4. 4. 3 Operation on 1/O port in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

<R> 3. 4. 4. 4 Handling different potential (1.8 V,2.5V or 3 V) by using EVopb < Vop

This function is not available, because the EVop pin is not provided in the RL78/G1E.
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<R> 3. 4. 4.5 Handling different potential (1.8 V,2.5V or 3V) by using I/O buffers

It is possible to connect an external device operating on a different potential (1.8 V, 2.5 V or 3V) by switching I/O buffers

with the port input mode register (PIMxx) and port output mode register (POMxXx).

When receiving input from an external device with a different potential (1.8 V, 2.5 V or 3V), set the port input mode

registers 0 and 1 (PIMO and PIM1) on a bit-by-bit basis to enable normal input (CMOS)/TTL input buffer switching.

When outputting data to an external device with a different potential (1.8 V, 2.5 V or 3V), set the port output mode

registers 0 and 1 (POMO and POML1) on a bit-by-bit basis to enable N-ch open drain (Vpp tolerance) switching.

Following, describes the connection of a serial interface.

(1) Setting procedure when using input ports of UARTO to UART2, CSI00, CSI10, and CSI20 functions for the TTL

input buffer

In case of UARTO:
In case of UART1:
In case of UART2:

In case of CSIOO:
In case of CSI10:
In case of CSI20:

P11
P03
P14
P10, P11
P03, P04
P14, P15

<1> Using an external resistor, pull up externally the input pin to be used to the power supply of the target

device (on-chip pull-up resistor cannot be used).

<2> Set the corresponding bit of the PIMO and PIML1 registers to 1 to switch to the TTL input buffer. For Vit and

Vi, refer to the DC characteristics when the TTL input buffer is selected.

<3> Enable the operation of the serial array unit and set the mode to the UART/CSI mode.
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<R> (2) Setting procedure when using output ports of UARTO to UART2, CSI00, CSI10, and CSI20 functions in N-ch

open-drain output mode

<1>

<2>
<3>

<4>

<5>

<6>

In case of UARTO: P12
In case of UART1: P02
In case of UART2: P13
In case of CSI0O0: P10, P12
In case of CSI10: P02, P04
In case of CSI20: P13, P15

Using an external resistor, pull up externally the output pin to be used to the power supply of the target
device (on-chip pull-up resistor cannot be used).

After reset release, the port mode changes to the input mode (Hi-Z).

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POMO and POML1 registers to 1 to set the N-ch open drain output (Vop
withstand voltage) mode.

Enable the operation of the serial array unit and set the mode to the UART/CSI mode.

Set the output mode by manipulating the PMO and PM1 registers. At this time, the output data is high level,
so the pin is in the Hi-Z state.

<R> (3) Setting procedure when using I/O ports of 1IC00, 1IC10, and 1IC20 functions with a different potential (1.8 V ,2.5

V or 3V)

<1>
<2>
<3>
<4>

<5>

<6>

<7>

In case of [IC00: P10, P11
In case of IIC10: P03, P04
In case of [IC20: P14, P15

Using an external resistor, pull up externally the input pin to be used to the power supply of the target
device (on-chip pull-up resistor cannot be used).

After reset release, the port mode is the input mode (Hi-Z).

Set the output latch of the corresponding port to 1.

Set the corresponding bit of the POMO and POML1 registers to 1 to set the N-ch open drain output (Vop
tolerance) mode.

Set the corresponding bit of the PIMO and PIML1 registers to 1 to switch to the TTL input buffer. For Vi and
Vi, refer to the DC characteristics when the TTL input buffer is selected.

Enable the operation of the serial array unit and set the mode to the simplified I°C mode.

Set the corresponding bit of the PMO and PM1 registers to the output mode (data 1/O is possible in the
output mode).

At this time, the output data is high level, so the pin is in the Hi-Z state.
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<R> 3. 4.5 Register settings when using alternate function

See 4.5 Register Settings When Using Alternate Function in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 4.6 Cautions when using port function

See 4. 6 Cautions When Using Port Function in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

RO1UHO0353EJ0200 Rev.2.00

105
Mar 31, 2014 RENESAS



<R>

RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

3.5 Clock Generator

In this section, the differences of the functions and registers from RL78/G1A (64-pin products) are described. For
details, see CHAPTER 5 CLOCK GENERATOR in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.5.1 Functions of clock generator

The clock generator generates the clock to be supplied to the CPU and peripheral hardware.

The following two kinds of system clocks and clock oscillators are selectable.

Caution The subsystem clock is not provided in the RL78/G1E (64-pin products, 80-pin products).

(1) Main system clock

<1>

<2>

X1 oscillator

This circuit oscillates a clock of fx = 1 to 20 MHz by connecting a resonator to X1 and X2.

Oscillation can be stopped by executing the STOP instruction or setting of the MSTOP bit (bit 7 of the clock
operation status control register (CSC)).

High-speed on-chip oscillator (High-speed OCD)

The frequency at which to oscillate can be selected from among fiH = 32, 24, 16, 12, 8, 6, 4, 3, 2 or 1 MHz (typ.)
by using the option byte (000C2H). After a reset release, the CPU always starts operating with this high-speed
on-chip oscillator clock. Oscillation can be stopped by executing the STOP instruction or setting the HHOSTOP
bit (bit O of the CSC register).

The frequency specified by using an option byte can be changed by using the high-speed on-chip oscillator
frequency select register (HOCODIV). For details about the frequency, see 3. 5. 3. 8 High-speed on-chip
oscillator frequency select register (HOCODIV).

The frequencies that can be specified for the high-speed on-chip oscillator by using the option byte and the
high-speed on-chip oscillator frequency select register (HOCODIV) are shown below.

Power Supply Voltage Flash Operation Mode Oscillation Frequency (MHz)

1 2 3 4 6 8 12 | 16 | 24 | 32
27V<Vop<55V  |HS (high-speed main) mode y J J y y y y y
24V<Vop<55V v J J v v v - | -
1.8V<Vop<55V LS (low-speed main) mode N v v N N N - - - -
1.6 V<Vop<55V LV (low-voltage main) mode N v - N - - _ _ _ _

An external main system clock (fex = 1 to 20 MHZz) can also be supplied from the EXCLK/X2/P122 pin. An external main

system clock input can be disabled by executing the STOP instruction or setting of the MSTOP bit.

As the main system clock, a high-speed system clock (X1 clock or external main system clock) or high-speed on-chip

oscillator clock can be selected by setting of the MCMO bit (bit 4 of the system clock control register (CKC)).
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<R> (2) Low-speed on-chip oscillator clock (Low-speed on-chip oscillator)

This circuit oscillates a clock of fi. = 15 kHz (TYP.).
The low-speed on-chip oscillator clock cannot be used as the CPU clock.

Only the following peripheral hardware runs on the low-speed on-chip oscillator clock.

e Watchdog timer

e 12-bit Interval timer

<R> This clock operates when bit 4 (WDTON) of the option byte (000COH), bit 4 (WUTMMCKO) of the subsystem clock
supply mode control register (OSMC), or both are set to 1.
However, when WDTON = 1, WUTMMCKO = 0, and bit 0 (WDSTBYON) of the option byte (000COH) is 0, oscillation of
the low-speed on-chip oscillator stops if the HALT or STOP instruction is executed.

Remark fx: X1 clock oscillation frequency
fii: High-speed on-chip oscillator clock frequency
fex: External main system clock frequency

fi:  Low-speed on-chip oscillator clock frequency
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3. 5.2 Configuration of clock generator

The clock generator includes the following hardware.

Table 3-6. Configuration of Clock Generator

Item Configuration

Control registers Clock operation mode control register (CMC)

System clock control register (CKC)

Clock operation status control register (CSC)

Oscillation stabilization time counter status register (OSTC)
Oscillation stabilization time select register (OSTS)

Peripheral enable register 0 (PERO)

<R> Subsystem clock supply mode control register (OSMC)

High-speed on-chip oscillator frequency select register (HOCODIV)
High-speed on-chip oscillator trimming register (HIOTRM)

Oscillators X1 oscillator

High-speed on-chip oscillator

Low-speed on-chip oscillator
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Remark fx: X1 clock oscillation frequency
fiH: High-speed on-chip oscillator clock frequency
fex:  External main system clock frequency
fux:  High-speed system clock frequency
fmain:  Main system clock frequency
fck:  CPU/peripheral hardware clock frequency

fiL: Low-speed on-chip oscillator clock frequency
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3. 5. 3 Registers controlling clock generator

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 5. 3 Registers Controlling Clock Generator in RL78/G1A Hardware User’s Manual (RO1UHO305E).

<R> 3.5.3.1 Clock operation mode control register (CMC)

Address: FFFAOH  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
CcMC EXCLK OSCSEL 0 0 0 0 0 AMPH
EXCLK OSCSEL High-speed system clock pin X1/P121 pin X2/EXCLK/P122 pin
operation mode

0 0 Input port mode Input port

0 1 X1 oscillation mode Crystal/ceramic resonator connection

1 0 Input port mode Input port

1 1 External clock input mode Input port External clock input
AMPH Control of X1 clock oscillation frequency

0 1 MHz < fx< 10 MHz

1 10 MHz < fx< 20 MHz

Cautions 1. Be sure to clear bits 1to 3and 5to “0”.

2. The CMC register can be written only once after reset release, by an 8-bit memory manipulation
instruction. When using the CMC register with its initial value (O0OH), be sure to set the register to
OOH after areset ends in order to prevent malfunction due to a program loop. Such a malfunction
becomes unrecoverable when a value other than 00H is mistakenly written.

3. After reset release, set the CMC register before X1 oscillation is started as set by the clock
operation status control register (CSC).
Be sure to set the AMPH bit to 1 if the X1 clock oscillation frequency exceeds 10 MHz.
Specify the settings for the AMPH, AMPHS1, and AMPHSO bits while fi1 is selected as fcLk after a
reset ends (before fcik is switched to fmx).

6. Although the maximum system clock frequency is 32 MHz, the maximum frequency of the X1
oscillator is 20 MHz.

Remark fx: X1 clock oscillation frequency
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3. 5. 3.2 System clock control register (CKC)

Address: FFFA4H  After reset: 00H R/W"*'*®

Symbol <7> 6 <5> <4> 3 2 1
CKC CLS 0 MCS MCMO 0 0 0
CLS Status of CPU/peripheral hardware clock (fcik)
0 Main system clock (fvan)
1 —
MCS Status of main system clock (fwain)
0 High-speed on-chip oscillator clock (fiH)
1 High-speed system clock (fux)
MCMO Main system clock (fvwain) operation control
0 Selects the high-speed on-chip oscillator clock (fit) as the main system clock (fwain)
1 Selects the high-speed system clock (fux) as the main system clock (fuain)

Note Bits 7 and 5 are read-only.

Caution Be sure to clear bits 0to 3and 6to “0".

Remark fin: High-speed on-chip oscillator clock frequency

fux:  High-speed system clock frequency

fmain:  Main system clock frequency

RO1UHO0353EJ0200 Rev.2.00
Mar 31, 2014 RENESAS

112



RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

3. 5. 3.3 Clock operation status control register (CSC)

Address: FFFA1H After reset: COH R/W

Symbol

<7>

6

<0>

CsC

MSTOP

1

HIOSTOP

MSTOP

High-speed system clock operation control

X1 oscillation mode External clock input mode Input port mode

0 X1 oscillator operating External clock from EXCLK pin is valid Input port

1 X1 oscillator stopped External clock from EXCLK pin is invalid

HIOSTOP

High-speed on-chip oscillator clock operation control

0 High-speed on-chip oscillator operating

1 High-speed on-chip oscillator stopped

Cautions 1.

2.

Be sure to set bit6to “1”.

Set the oscillation stabilization time select register (OSTS) before setting the MSTOP bit to O after
releasing reset. Note that if the OSTS register is being used with its default settings, the OSTS
register is not required to be set here.

To start X1 oscillation as set by the MSTOP bit, check the oscillation stabilization time of the X1
clock by using the oscillation stabilization time counter status register (OSTC).

Do not stop the clock selected for the CPU/peripheral hardware clock (fcLk) with the CSC register.
The setting of the flags of the register to stop clock oscillation (invalidate the external clock

input) and the condition before clock oscillation is to be stopped are as Table 3-7.

Table 3-7. Stopping Clock Method

Clock Condition Before Stopping Clock

Setting of CSC Register Flags
(Invalidating External Clock Input)

X1 clock

CPU and peripheral hardware clocks operate with a clock MSTOP =1

External main system clock

other than the high-speed system clock.
(CLS =0 and MCS = 0)

clock

High-speed on-chip oscillator

CPU and peripheral hardware clocks operate with a clock HIOSTOP =1
other than the high-speed on-chip oscillator clock.

(CLS =0 and MCS = 1)
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3. 5. 3.4 Oscillation stabilization time counter status register (OSTC)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 5. 3. 4 Oscillation stabilization time
counter status register (OSTC) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 5. 3.5 Oscillation stabilization time select register (OSTS)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 5. 3. 5 Oscillation stabilization time
select register (OSTS) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3.5. 3.6 Peripheral enable register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> 4 <3> <2> 1 <0>
PERO RTCEN 0 ADCEN 0 SAU1EN SAUOEN 0 TAUOEN
RTCEN Control of 12-bit interval timer input clock supply
0 Stops input clock supply.

e SFR used by the 12-bit interval timer cannot be written.

e The 12-bit interval timer is in the reset status.

1 Enables input clock supply.

e SFR used by the 12-bit interval timer can be written.

ADCEN Control of A/D converter input clock supply

0 Stops input clock supply.
* SFR used by the A/D converter cannot be written.

e The A/D converter is in the reset status.

1 Enables input clock supply.

¢ SFR used by the A/D converter can be written.

SAU1EN Control of serial array unit 1 input clock supply

0 Stops input clock supply.
* SFR used by the serial array unit 1 cannot be written.

e The serial array unit 1 is in the reset status.

1 Enables input clock supply.

o SFR used by the serial array unit 1 can be written.

SAUOEN Control of serial array unit O input clock supply

0 Stops input clock supply.
e SFR used by the serial array unit 0 cannot be written.

e The serial array unit 0 is in the reset status.

1 Enables input clock supply.

* SFR used by the serial array unit 0 can be written.

TAUOEN Control of timer array unit 0 input clock supply

0 Stops input clock supply.
e SFR used by timer array unit 0 cannot be written.

e Timer array unit O is in the reset status.

1 Enables input clock supply.

e SFR used by timer array unit O can be written.

Caution Be sure to clear bits 1, 4, and 6 to “0”.
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<R> 3. 5. 3.7 Subsystem clock supply mode control register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
OSMC 0 0 0 WUTMMCKO 0 0 0 0
WUTMMCKO Operation clock for12-bit interval timer
0 Initial value
1 Low-speed on-chip oscillator clock

Cautions 1. Be sureto clear bit 7to “0”.

2. To use 12-bit interval timer, after reset release, set the WUTMMCKO bit of the subsystem clock
supply mode control register (OSMC) to “1” before setting the RTCEN bit of the peripheral enable
registerO (PERO) to “1”.
Remark The subsystem clock is not supported by RL78/G1E, but the subsystem clock supply mode control register is
used to control the clock of 12-bit interval timer.

3. 5. 3. 8 High-speed on-chip oscillator frequency select register (HOCODIV)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 5. 3. 8 High-speed on-chip oscillator
frequency select register (HOCODIV) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 5. 3.9 High-speed on-chip oscillator trimming register (HIOTRM)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 5. 3. 9 High-speed on-chip oscillator
trimming register (HIOTRM) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 5.4 System clock oscillator

See 5.4 System Clock Oscillator in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.5.5 Clock generator operation

See 5.5 Clock Generator Operation in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 5.6 Controlling clock
See 5.6 Controlling Clock in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3.5.7 Resonator and oscillator constants

The resonators for which the operation is verified and their oscillator constants are shown below.

Cautions 1.

<R>

The oscillator constants shown above are reference values based on evaluation in a specific

environment by the resonator manufacturer. Be sure to apply to the resonator manufacturer for

evaluation on the actual circuit before using these constants for your application.

Also apply to the resonator manufacturer for re-evaluation on the actual circuit if you have changed

the make of the microcontroller or the board.

The oscillation voltage and oscillation frequency only indicate the oscillator characteristic. Use the

RL78/G1E so that the internal operation conditions are within the specifications of the DC and AC

characteristics.

(1) X1 oscillation:

Figure 3-2. External Oscillation Circuit Example

(@) X1 oscillation

As of March, 2013 (1/4)

Manufacturer | Resonator Part Number SMD/ | Frequency Flash Recommended Circuit Oscillation
Lead (MHz) operation Constants Note 2 Voltage Range
mode Note1 (reference) (%)
C1 (pF) | C2 (pF) |Rd (kQ)| MIN. | MAX.
KYOCERA Crystal CX8045GB04000DOHEQZ1 SMD 4.0 LV 12 12 0 1.6 55
rystal Device | resonator | CX8045GB04000DOHEQZ1 SMD 4.0 LS 12 12 0 1.8 5.5
Corporation CX8045GB04000DOHEQZ1 | SMD 4.0 HS 12 12 0 2.4 55
notes CX8045GB08000DOHEQZ1 | SMD 8.0 LS 12 12 0 1.8 55
CX8045GB08000DOHEQZ1 SMD 8.0 HS 12 12 0 2.4 5.5
CX8045GB12000DOHEQZ1 SMD 12.0 HS 10 10 0 2.4 5.5
CX3225GB16000DOHEQZ1 SMD 16.0 HS 10 10 0 2.4 5.5
CX3225GB20000DOHEQZ1 SMD 20.0 HS 8 8 0 2.7 5.5

<R> Notes 1. Set the flash operation mode by using CMODE1 and CMODEDQO bits of the option byte (000C2H).

2. C1, C2 columns indicate a reference value.

3. When using these oscillators, contact KYOCERA Crystal Device Corporation (http://www.kyocera-crystal.jp/).

Remark Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (High speed main) mode: 2.7V <Vop <5.5 V@1 MHz to 32 MHz (When X1 oscillation: 1 MHz to 20 MHz)

24V <Vop<55V@1 MHz to 16 MHz

LS (Low speed main) mode: 1.8V <Vop <5.5V@1 MHz to 8 MHz
LV (Low voltage main) mode: 1.6 V<Vob <5.5V@1 MHz to 4 MHz

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS e




RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK
(1) X1 oscillation: As of March, 2013(2/4)
Manufacturer Resonator Part Number SMD/ | Frequency Flash Recommended Circuit Oscillation

Lead (MHz) operation Constants "2 Voltage
mode Nt (reference) Range (V)
C1 (674 Rd MIN. | MAX.
®F) | ®F | k)

Murata Ceramic CSTCC2M00G56-R0 SMD 2.0 LV (47) (47) 0 1.6 5.5
Manufacturing  |resonator | CSTCR4M00G55-R0 SMD 4.0 (39) | (39) 0 16 | 55
Co., Ltd."* CSTLS4M00G53-B0 Lead 4.0 (15) | (15) 0 16 | 55
CSTCC2M00G56-R0 SMD 2.0 LS (47) (47) 0 1.8 5.5

CSTCR4MO00G55-R0 SMD 4.0 (39) (39) 0 1.8 5.5

CSTLS4MO00G53-B0 Lead 4.0 (15) (15) 0 1.8 5.5

CSTCR4M19G55-R0 SMD 4.194 (39) (39) 0 1.8 5.5

CSTLS4M19G53-B0 Lead 4.194 (15) (15) 0 1.8 5.5

CSTCR4M91G53-R0 SMD 4.915 (15) (15) 0 1.8 5.5

CSTLS4M91G53-B0 Lead 4,915 (15) (15) 0 1.8 5.5

CSTCR5M00G53-R0 SMD 5.0 (15) (15) 0 1.8 5.5

CSTLS5M00G53-B0 Lead 5.0 (15) (15) 0 1.8 5.5

CSTCR6M00G53-R0 SMD 6.0 (15) (15) 0 1.8 5.5

CSTLS6MO00G53-B0 Lead 6.0 (15) (15) 0 1.8 5.5

CSTCE8M00G52-R0 SMD 8.0 (10) (10) 0 1.8 5.5

CSTLS8M00G53-B0 Lead 8.0 (15) (15) 0 1.8 5.5

<R> Notes 1. Set the flash operation mode by using CMODE1 and CMODEDO bits of the option byte (000C2H).

2. Values in parentheses in the C1, C2 columns indicate an internal capacitance.

3. When using these oscillators, contact Murata Manufacturing Co., Ltd. (http://www.murata.co.jp/).

Remark

Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (High speed main) mode: 2.7 V < Vob < 5.5 V@1 MHz to 32 MHz (When X1 oscillation: 1 MHz to 20 MHz)
2.4V <Vop<55V@1 MHz to 16 MHz

LS (Low speed main) mode:

1.8V <Vop<55V@1 MHz to 8 MHz

LV (Low voltage main) mode: 1.6 V <Vop <5.5V@1 MHz to 4 MHz
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(1) X1 oscillation: As of March, 2013(3/4)
Manufacturer Resonator Part Number SMD/ | Frequency Flash Recommended Circuit Oscillation
Lead (MHz) operation Constants "2 Voltage
mode Nt (reference) Range (V)
C1 (674 Rd MIN. | MAX.
®R) | ®R) | Q)

Murata Ceramic CSTCC2MO00G56-R0 SMD 2.0 HS (47) (47) 0 2.4 5.5
Manufacturing ~ |resonator | CSTCR4M00G55-R0 SMD 4.0 (39) | (39) 0 24 | 55
Co., Ltd."* CSTLS4M00G53-B0 Lead 4.0 (15) | (15) 0 24 | 55
CSTCR4M19G55-R0 SMD 4.194 (39) (39) 0 2.4 5.5

CSTLS4M19G53-B0 Lead 4.194 (15) (15) 0 2.4 5.5

CSTCR4M91G53-R0 SMD 4,915 (15) (15) 0 2.4 5.5

CSTLS4M91G53-B0 Lead 4,915 (15) (15) 0 2.4 5.5

CSTCR5M00G53-R0 SMD 5.0 (15) (15) 0 2.4 5.5

CSTLS5M00G53-B0 Lead 5.0 (15) (15) 0 2.4 5.5

CSTCR6MO00G53-R0 SMD 6.0 (15) (15) 0 2.4 5.5

CSTLS6MO00G53-B0 Lead 6.0 (15) (15) 0 2.4 5.5

CSTCE8M00G52-R0 SMD 8.0 (10) (10) 0 2.4 5.5

CSTLS8M00G53-B0 Lead 8.0 (15) (15) 0 2.4 5.5

CSTCE8M38G52-R0 SMD 8.388 (10) (10) 0 2.4 5.5

CSTLS8M38G53-B0 Lead 8.388 (15) (15) 0 2.4 5.5

CSTCE10MO0G52-R0 SMD 10.0 (10) (10) 0 2.4 5.5

CSTLS10M0G53-B0 Lead 10.0 (15) (15) 0 2.4 5.5

CSTCE12M0G52-R0 SMD 12.0 (10) (10) 0 2.4 5.5

CSTCE16MO0V53-R0O SMD 16.0 (15) (15) 0 2.4 5.5

CSTLS16M0X51-B0 Lead 16.0 (5) (5) 0 2.4 5.5

CSTCE20MOV51-R0 SMD 20.0 (5) (5) 0 2.7 5.5

CSTLS20M0X51-B0 Lead 20.0 (5) (5) 0 27 | 55

<R> Notes 1. Set the flash operation mode by using CMODE1 and CMODEDQO bits of the option byte (000C2H).
2. Values in parentheses in the C1, C2 columns indicate an internal capacitance.

3. When using these oscillators, contact Murata Manufacturing Co., Ltd. (http://www.murata.co.jp/).

Remark Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (High speed main) mode: 2.7 V < Vob < 5.5 V@1 MHz to 32 MHz (When X1 oscillation: 1 MHz to 20 MHz)
24V <Vop<55V@1 MHz to 16 MHz
LS (Low speed main) mode: 1.8V <Vop<5.5V@1 MHz to 8 MHz
LV (Low voltage main) mode: 1.6 V <Vop <5.5V@1 MHz to 4 MHz
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(1) X1 oscillation:

As of March, 2013(4/4)

Manufacturer Resonator Part Number SMD/ Frequency Flash Recommended Circuit Oscillation
Lead (MHZ) operation Constants "2 Voltage

mode "** (reference) Range (V)

C1l Cc2 Rd MIN. | MAX.
PR | (pF) | (k)

Nihon Dempa Crystal NX8045GB SMD 8 LS 1 1 0 1.8 5.5
Kogyo Co., resonator NX8045GB SMD 8 HS 1 1 0 2.4 55
Ltd. "¢ NX3225GB SMD 16 2 2 0 | 24 | 55
NX2520SA SMD 20 1 1 0 2.7 5.5

<R> Notes 1. Set the flash operation mode by using CMODE1 and CMODEDQO bits of the option byte (000C2H).

2. C1, C2 columns indicate a reference value.

3. When using these oscillators, contact Nihon Dempa Kogyo Co., Ltd. (http://www.ndk.com/jp/).

Remark Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (High speed main) mode: 2.7 V < Vob < 5.5 V@1 MHz to 32 MHz (When X1 oscillation: 1 MHz to 20 MHz)
24V <Vop<55V@1 MHz to 16 MHz

LS (Low speed main) mode:

1.8V <Vop<55V@1 MHz to 8 MHz

LV (Low voltage main) mode: 1.6 V <Vop <5.5V@1 MHz to 4 MHz
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3.6 Timer Array Unit

In this section, the differences of the functions and registers from RL78/G1A (64-pin products) are described. For
details, see CHAPTER 6 TIMER ARRAY UNIT in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

The timer array unit is provided in all products (Unit 0, Channels 0 to 7).

Units Channels 64-pin products, 80-pin products

Unit 0 Channel 0 S

Channel 1

Channel 2

Channel 3

Channel 5

Channel 6

N
\/
\/
Channel 4 J
N
\/
\/

Channel 7

Caution Most of the following descriptions in this section use the case of 80-pin products as an example.
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The timer array unit has eight 16-bit timers.

Each 16-bit timer is called a channel and can be used as an independent timer. In addition, two or more “channels” can

be used to create a high-accuracy timer.

TIMER

ARRAY UNIT

-

channel 0

\ 16-bit timers

/

channel 1

channel 2

channel 6

channel 7

-

J

For the details of each function, see the section shown below.

Independent channel operation function

Simultaneous channel operation function

e Interval timer (-> see 3. 6. 8)

e Square wave output (-> see 3. 6. 8)

e External event counter (-> see 3. 6. 8)
« Divider function "°* (-> see 3. 6. 8)

e Input pulse interval measurement (-> see 3. 6. 8)

o Measurement of high/low-level width of input signal (-> see 3. 6. 8)

e Delay counter (-> see 3. 6. 8)

e One-shot pulse output (-> see 3. 6. 9)
e PWM output (-> see 3. 6. 9)
e Multiple PWM output (-> see 3. 6. 9)

Note Only channel O of unit 0.

It is possible to use the 16-bit timer of channels 1 and 3 of unit 0 as two 8-bit timers (higher and lower). The functions

that can use channels 1 and 3 as 8-bit timers are as follows:

¢ Interval timer (higher/lower 8-bit timer)/square wave output (lower 8-bit timer only)

o External event counter (lower 8-bit timer only)

¢ Delay counter (lower 8-bit timer only)

Channel 7 of unit 0 can be used to realize LIN-bus communication operating in combination with UART2 of the serial

array unit.
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3. 6.1 Functions of timer array unit

Timer array unit has the following functions.

3.6. 1.1 Independent channel operation function

By operating a channel independently, it can be used for the following purposes without being affected by the

operation mode of other channels.

Remark The presence or absence of timer I/O pins of channels 0 to 7 depends on the product. See Table 3-9

Timer 1/O Pins provided in Each Product for details.

<1> Interval timer

Each timer of a unit can be used as a reference timer that generates an interrupt (INTTMmn) at fixed intervals.

Channel n (INTTMmn)

Operation clock— Compare operat|09_ Interrupt signal I I

<2> Square wave output
A toggle operation is performed each time INTTMmn interrupt is generated and a square wave with a duty factor

of 50% is output from a timer output pin (TOmn).

Operation clock—( Compare operation Timer output L
C

hannel n (TOmn)

<3> External event counter
Each timer of a unit can be used as an event counter that generates an interrupt when the number of the valid

edges of a signal input to the timer input pin (TImn) has reached a specific value.

- (TImn)
Edge detection Channel n

&—— Timer input Interrupt signal
o ©— pare op antvmny — 1T

<4> Divider function (channel O of unit O only)

A clock input from a timer input pin (TI00) is divided and output from an output pin (TOO0O0).

J_|_|_|_|_|_|_|_ Tim_(l?lroigput Timer output_l—l_l—L
(Tl00) c (TO00)

hannel O
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<5> Input pulse interval measurement
Counting is started by the valid edge of a pulse signal input to a timer input pin (TImn). The count value of the
timer is captured at the valid edge of the next pulse. In this way, the interval of the input pulse can be measured.

— «— Timerinput Capture operation _T_I_T_L
[ C

p— [ I— [ — TImn ' '
Edge detection (Timn) hannel n
Start Capture

<6> Measurement of high/low-level width of input signal
Counting is started by a single edge of the signal input to the timer input pin (TImn), and the count value is
captured at the other edge. In this way, the high-level or low-level width of the input signal can be measured.

—— Timer input: | Capture operation I _T L

_: _ TImn ' '
Edge detection ( ) Channel n

Start Capture

<7> Delay counter
Counting is started at the valid edge of the signal input to the timer input pin (TImn), and an interrupt is

generated after any delay period.

— Timerinput@ Compare operation Interrupt signal |'| |'|

Edge detection Channel n (NTTMmn)

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn) , timer output pin
(TOmn) :n=0,4,7))
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3.6.1. 2 Simultaneous channel operation function

By using the combination of a master channel (a reference timer mainly controlling the cycle) and slave channels
(timers operating according to the master channel), channels can be used for the following purposes.

<1> One-shot pulse output
Two channels are used as a set to generate a one-shot pulse with a specified output timing and a specified

pulse width.

i Timerinputg . m Interrupt signal (INTTMmn)

— L (TImn
Edge detection (Timn) Channel n (master)

Output Pulse width

( - timing
|Compare operatlonl

Timer output j 1 ]

<R> \ Channel p (slave) (TOmMp) ' set Reset
'(Master) (Slave)

Start

(Master)

<2> PWM (Pulse Width Modulation) output

Two channels are used as a set to generate a pulse with a specified period and a specified duty factor.

|
Operation clock —» P P Interrupt signal (INTTMmn)

Channel n (master)

( |Compare operationl © Timer output

—

Channel p (slave) (TOmp) . Duty !
Period
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<3> Multiple PWM (Pulse Width Modulation) output
By extending the PWM function and using one master channel and two or more slave channels, up to seven
types of PWM signals that have a specific period and a specified duty factor can be generated.

Channel n (master)

Operation clock ( Compare operation ' Interrupt signal (INTTMmn)

. ]
P P Timer output

r— '

Channel p (slave) (TOmp) :Duty '
Period

Compare operation
Timer output

Channel g (slave) (TOmq) i Duty :

Period

(¢

Caution For details about the rules of simultaneous channel operation function, see 3. 6. 4 Basic rules

of timer array unit.

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn) , timer output

pin (TOMnN) : n =0, 4, 7)), p, q: Slave channel number (4, 7)

3. 6. 1. 3 8-bit timer operation function (channels 1 and 3 only)

The 8-bit timer operation function makes it possible to use a 16-bit timer channel in a configuration consisting of two

8-bit timer channels. This function can only be used for channels 1 and 3.

Caution There are several rules for using 8-bit timer operation function. For details, see 3. 6. 4 Basic rules

of timer array unit.
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3.6. 1.4 LIN-bus supporting function (channel 7 of unit 0 only)

Timer array unit is used to check whether signals received in LIN-bus communication match the LIN-bus

communication format.

<1>

<2>

<3>

Detection of wakeup signal

The timer starts counting at the falling edge of a signal input to the serial data input pin (RxD2) of UART2 and
the count value of the timer is captured at the rising edge. In this way, a low-level width can be measured. If the
low-level width is greater than a specific value, it is recognized as a wakeup signal.

Detection of break field

The timer starts counting at the falling edge of a signal input to the serial data input pin (RxD2) of UART2 after a
wakeup signal is detected, and the count value of the timer is captured at the rising edge. In this way, a low-
level width is measured. If the low-level width is greater than a specific value, it is recognized as a break field.

Measurement of pulse width of sync field

After a break field is detected, the low-level width and high-level width of the signal input to the serial data input
pin (RxD2) of UART2 are measured. From the bit interval of the sync field measured in this way, a baud rate is
calculated.

Remark For details about setting up the operations used to implement the LIN-bus, see 3. 6. 3. 13 Input switch

control register (ISC) and 3. 6. 8 Independent channel operation function of timer array unit.
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3. 6.2 Configuration of timer array unit

Timer array unit includes the following hardware.

Table 3-8. Configuration of Timer Array Unit

Item Configuration
Timer/counter Timer count register mn (TCRmn)
Register Timer data register mn (TDRmn)
Timer input TIOO, T104, TI07, RxD2 pin (for LIN-bus)
Timer output TOO00, TO04, TOO7, output controller
Control registers <Registers of unit setting block>

o Peripheral enable register 0 (PERO)

o Timer clock select register m (TPSm)

* Timer channel enable status register m (TEm)
o Timer channel start register m (TSm)

e Timer channel stop register m (TTm)

o Timer input select register 0 (TISO)

o Timer output enable register m (TOEm)

o Timer output register m (TOm)

* Timer output level register m (TOLm)

o Timer output mode register m (TOMm)

<Registers of each channel>

e Timer mode register mn (TMRmn)

o Timer status register mn (TSRmn)

e Input switch control register (ISC)

» Noise filter enable register 1 (NFEN1)
* Port mode control register (PMCxx)

o Port mode register (PMxx)

o Port register (Pxx)

Remark m: Unit number (m = 0), n: Channel number (n =0 to 7)
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The presence or absence of timer 1/O pins in each timer array unit channel is as follows.

Table 3-9. Timer 1/O Pins provided in Each Product

Timer array unit channels

64-pin products, 80-pin products

Unit 0

Channel 0

PO0/TI00, PO1/TO00

Channel 1

Channel 2

Channel 3

Channel 4

P42/TI04/TO04

Channel 5

Channel 6

Channel 7

P41/TI07/TO07

Remarks 1. When timer input and timer output are shared by the same pin, either only timer input or only timer output

2.

can be used.

interval timer.)

Figures 3-3 show the block diagrams of the timer array unit of the 80-pin products.

—: here is no timer 1/O pin, but the channel is available. (However, the channel can only be used as an
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Figure 3-3. Entire Configuration of Timer Array Unit O (Example: 80-pin products)

Timer clock select register 0 (TPS0)

PRS031{PRS030(PRS021|PRS020PRS013|PRS012{PRS011| PRS010(PRS003|PRS002| PRS001|PRS00(
l l l [ l | S
2 2 4 4
fewk - Prescaler
T T l l
| | fowk/2t, fouk/22, . .
foLk/28, fork/210, fok/24, fok/28, fowk/2° to fek/2
fowk/212, fCLK/Z:“,
Peripheral enable Selector | | Selector
register 0 | TAUOEN

(PERO)

.—»K | Master controller | \4>@ TO00
g > AN —» INTTMOO
TI00 ©== (Timer interrupt)
\____ Channel 0 4
& \
1K, 2 - INTTMOL
Channel 1 Slave/master controller —— INTTMO1H
N 4
l— - N
Timer input select — INTTMO02
register 0 (TIS0) \____ Channel 2 -
TIS2|TIS1|TIS0 ® N
[
l l = INTTMO3
N\ Channel 3 /> INTTMO3H
r— —»© TO04
TI04 @= > INTTMO4
\___Channel 4 4
Y
- Y
5| P =
fiL —l O — INTTMO5
g \___ Channel 5 4
— - Y
T \___Channel 6 /= INTTMO6
= —»© TO07
TI07 @t
RXD2 Qe —» INTTMO7
\____ Channel 7 (LIN-bus supported) 4

(Serial input pin)

Remark fi.: ow-speed on-chip oscillator clock frequency
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Figure 3-4. Internal Block Diagram of Channel 0, 4 of Timer Array Unit O

Interrupt signal from master channel "t

) K00 = — N
! gw-% fuck 8s frow Timer controller Output o
TS °3 TOOn
) cko1 (€ £38 w| controller k
f Q¢ g o
o8 S Mode Ou -
|_© PMxx
* — selection Interrupt
Edge_| | controller INTTMON
TIOn c (Timer interrupt)
letection 5
s 8 P
8 1
o
2 | Timer counter register On (TCROn) |
Q Timer status
™ register On (TSRON)
| Timer data register On (TDROn) |—>
Slave/master Overflow
controller |
]
o7
|CKSOn1 CKSOn0|CCSOn T"égﬁ ‘STSUnZSTSOnl STSON0|CISON1/CISON0| MDON3|MDON2[MDONMDONO
n
\ Channel n Timer mode register On (TMROn)

Interrupt signal to slave channel

Notes 1. Channels 4 only

2. n=4only

Remark n=0,4

Figure 3-5. Internal Block Diagram of Channel 7 of Timer Array Unit O

Interrupt signal from master channel

CK00
— -8 3 .
e ‘g fmek o5 frew Timer controller Output
T @ o3 controller
) cko1 [S3 £8 —]
¢ 53 3%
g (8 Mode
— selection Interrupt
S controller
TIO7 g EdgT‘ = INTTMQ7
< ™ ldetection| < (Timer interrupt)
[ o
RxDO n = b
3 1
°©
? | Timer counter register 07 (TCR07) |

I Timer status
R register 07 (TSRO07)
Input switch

control register | Timer data register 07 (TDRO7) Overfiow 00\/7F

|CKSO71‘ CKSO70‘CCSO7 ‘STSO72 }STSOH

STSO?O‘CISO?l‘CISOﬂ]‘ MD073‘ MD072‘ MD071‘MD070|
\ Channel 7 Timer mode register 07 (TMR07) /
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3.6.2.1 Timer count register mn (TCRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 2. 1  Timer count register mn
(TCRmn) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.6.2.2 Timer data register mn (TDRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 2. 2 Timer data register mn
(TDRmn) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 6. 3 Registers controlling timer array unit

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each

register, see 6. 3 Registers Controlling Timer Array Unit in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

<R> 3.6.3.1 Peripheral enable register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> 4 <3> <2> <0>
PERO RTCEN 0 ADCEN 0 SAUL1EN SAUOEN TAUOEN
TAUOEN Control of timer array O unit input clock
0 Stops input clock supply.
o SFR used by timer array unit O cannot be written.
e Timer array unit O is in the reset status.
1 Enables input clock supply.
¢ SFR used by timer array unit O can be read/written.

Cautions 1. When setting the timer array unit, be sure to set the TAUmEN bit to 1 first. If TAUMEN = 0, writing
to a control register of timer array unit is ignored, and all read values are default values (except
for the timer input select register 0 (TIS0O), input switch control register (ISC), noise filter enable
register 1 (NFEN1), port mode control registers 0, 1, 4 (PMCO, PMC1, PMC4), port mode registers

0, 1, 4 (PMO, PM1, PM4), and port registers 0, 1, 4 (PO, P1, P4)).

e Timer clock select register m (TPSm)

e Timer mode register mn (TMRmn)

e Timer status register mn (TSRmn)

e Timer channel enable status register m (TEm)

e Timer channel start register m (TSm)

e Timer channel stop register m (TTm)

e Timer output enable register m (TOEm)

e Timer output register m (TOm)

e Timer output level register m (TOLm)

e Timer output mode register m (TOMm)

2. Besuretoclear bits 1,4, and 6 to “0”.

3.6.3.2 Timer clock select register m (TPSm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 2 Timer clock select register m

(TPSm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 6. 3.3 Timer mode register mn (TMRmn)

¢ Format of Timer Mode Register mn (TMRmn) (1/4)

Address: FO190H, FO191H (TMRO00) - FO19EH, FO19FH (TMROQ7) After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | MAS | STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=2,4,6)] mnl | mnO mn [ TER | mn2 | mnl | mn0 | mnl | mnO mn3 | mn2 | mnl | mnO
mn
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TMRmn | CKS | CKS 0 CCS |SPLIT| STS | STS | STS | CIS | CIS 0 0 MD MD MD MD

(n=1,3) | mnl | mnO mn mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 ccs | oV | sSTS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=0,5,7)| mnl | mnO mn mn2 | mnl | mnO0 | mnl | mnO mn3 | mn2 | mnl | mnO
CKSmnl CKSmnO Selection of operation clock (fvck) of channel n

0 0 Operation clock CKmO set by timer clock select register m (TPSm)

0 1 Operation clock CKm2 set by timer clock select register m (TPSm)

1 0 Operation clock CKm1 set by timer clock select register m (TPSm)

1 1 Operation clock CKm3 set by timer clock select register m (TPSm)

Operation clock (fwck) is used by the edge detector. A count clock (frcik) and a sampling clock are generated depending on
the setting of the CCSmn bit.

The operation clocks CKm2 and CKma3 can only be selected for channels 1 and 3.

CCSmn Selection of count clock (frcwk) of channel n
0 Operation clock (fuck) specified by the CKSmnO and CKSmn1 bits
1 Valid edge of input signal input from the TImn pin
When channel 5 is used, the valid edge of the input signal selected by the TISO

Count clock (frewk) is used for the timer/counter, output controller, and interrupt controller.

<R> Note Bit11is fixed at O of read only, write is ignored.

Cautions 1. Be sure to clear bits 13, 5, and 4 to “0".
2. The timer array unit must be stopped (TTm = 00FFH) if the clock selected for fcik is changed (by
changing the value of the system clock control register (CKC)), even if the operating clock
specified by using the CKSmn0 and CKSmn1 bits (fmck) or the valid edge of the signal input from

the TImn pin is selected as the count clock (frcik).

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0, 4, 7))
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e Format of Timer Mode Register mn (TMRmn) (2/4)

Address: FO190H, FO191H (TMRO0O0) - FO19EH, FO19FH (TMRO7)  After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | MAS | STS | STS | STS CIS CIS 0 0 MD MD MD MD
(n=2,4,6)] mnl | mn0 mn [ TER | mn2 | mnl | mn0 | mnl | mnO mn3 | mn2 | mnl | mnO
mn
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS |SPLIT| STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=1,3) mnl | mnO mn mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | 0" | STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=0,5,7)| mnl | mnO mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Bit 11 of TMRmn (n = 2, 4, 6)
MASTER Selection between using channel n independently or
mn simultaneously with another channel (as a slave or master)
0 Operates in independent channel operation function or as slave channel in simultaneous channel operation
function.
1 Operates as master channel in simultaneous channel operation function.

Only the channel 2, 4, 6 can be set as a master channel (MASTERmnN = 1).

Be sure to use channel 0, 5, 7 are fixed to O (Regardless of the bit setting, channel O operates as master, because it is the

highest channel).

Clear the MASTERmMN bit to O for a channel that is used with the independent channel operation function.

Bit 11 of TMRmn (n =1, 3)

SPLITmn Selection of 8 or 16-bit timer operation for channels 1 and 3
0 Operates as 16-bit timer.
(Operates in independent channel operation function or as slave channel in simultaneous channel operation
function.)
1 Operates as 8-bit timer.
STS STS STS Setting of start trigger or capture trigger of channel n
mn2 mnl mnO
0 0 0 Only software trigger start is valid (other trigger sources are unselected).
0 0 1 Valid edge of the TImn pin input is used as both the start trigger and capture trigger.
0 1 0 Both the edges of the TImn pin input are used as a start trigger and a capture trigger.
1 0 0 Interrupt signal of the master channel is used (when the channel is used as a slave channel
with the simultaneous channel operation function).

Other than above

Setting prohibited

<R> Note

Bit 11 is fixed at O of read only, write is ignored.

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0,4,7))

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014

RENESAS

136



RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

e Format of Timer Mode Register mn (TMRmn) (3/4)

Address: FO190H, FO191H (TMRO00) - FO19EH, FO19FH (TMRO7)

After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | MAS | STS | STS | STS CIS CIS 0 0 MD MD MD MD
(n=2,4,6)) mnl | mnO mn | TER | mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
mn
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS |SPLIT| STS | STS | STS | CIS CIs 0 0 MD MD MD MD
(n=1,3) | mnl | mnO mn mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | 0" | STS | STS | STS | CIS CIs 0 0 MD MD MD MD
(n=0,5,7)) mnl | mnO mn mn2 | mnl | mnO0 | mnl | mnO mn3 | mn2 | mnl | mnO
ClSmnl CISmn0 Selection of TImn pin input valid edge

0 0 Falling edge

0 1 Rising edge

1 0 Both edges (when low-level width is measured)

Start trigger: Falling edge, Capture trigger: Rising edge
1 1 Both edges (when high-level width is measured)
Start trigger: Rising edge, Capture trigger: Falling edge
If both the edges are specified when the value of the STSmn2 to STSmnO bits is other than 010B, set the CISmn1 to
CISmnO bits to 10B.
<R> Note Bit11is fixed at O of read only, write is ignored.

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin

(TOmn):n=0,4,7))
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¢ Format of Timer Mode Register mn (TMRmn) (4/4)

Address: FO190H, FO191H (TMRO00) - FO19EH, FO19FH (TMRO7)

After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | MAS | STS | STS | STS | CIS CIS 0 0 MD MD MD MD
(n=2,4,6)] mnl | mnO mn | TER | mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
mn
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS |[SPLIT| STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=1,3) | mn1 | mnO mn mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 ccs | oV | sSTS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=0,5,7)) mnl | mnO mn mn2 | mnl | mnO0 | mnl | mnO mn3 | mn2 | mnl | mnO
MD MD MD MD Operation mode of Corresponding function Count operation of
mn3 mn2 mnl mnO channel n TCR
0 0 0 1/0 | Interval timer mode Interval timer/Square wave output/ Counting down
Divider function/PWM output (master)
0 1 0 1/0 | Capture mode Input pulse interval measurement Counting up
0 1 1 0 Event counter mode External event counter Counting down
1 0 0 1/0 | One-count mode Delay counter/One-shot pulse output/ Counting down
PWM output (slave)
1 1 0 0 Capture & one-count Measurement of high/low-level width of | Counting up
mode input signal
Other than above Setting prohibited
The operation of the MDmnO bit varies depending on each operation mode (see table below).
Note Bit 11 is fixed at O of read only, write is ignored.

(Remark is on the next page.)
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Operation mode MD Setting of starting counting and interrupt
(Value set by the MDmn3to | mnO
MDmn1 bits (see table above))
¢ Interval timer mode 0, 0, 0) 0 | Timer interrupt is not generated when counting is started (timer output does not change, either).
e Capture mode (0, 1, 0) 1 | Timer interrupt is generated when counting is started (timer output also changes).

e Event counter mode (0, 1, 1) 0 | Timer interrupt is not generated when counting is started (timer output does not change, either).
« One-count mode ¢! 0 | Start trigger is invalid during counting operation. At that time, interrupt is not generated, either.
(1,0,0) 1 | Start trigger is valid during counting operation Note 2 At that time, interrupt is not generated.

e Capture & one-count mode 0 | Timer interrupt is not generated when counting is started (timer output does not change, either).

(1,1,0)

Start trigger is invalid during counting operation. At that time interrupt is not generated, either.

Other than above

Setting prohibited

Notes 1. In one-count mode, interrupt output (INTTMmn) when starting a count operation and TOmn output are not

controlled.

2. If the start trigger (TSmn = 1) is issued during operation, the counter is initialized, an interrupt is generated,

and recounting is started (does not occur the interrupt request).

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0,4,7))
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3. 6. 3.4 Timer status register mn (TSRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 4 Timer status register mn
(TSRmn) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 6. 3.5 Timer channel enable status register m (TEm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 5 Timer channel enable status
register m (TEm) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 6. 3.6 Timer channel start register m (TSm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 6 Timer channel start register m

(TSm) in RL78/G1A Hardware User’s Manual (RO1IUHO305E).

3.6.3.7 Timer channel stop register m (TTm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 7 Timer channel stop register m

(TTm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 6. 3.8 Timer input select register 0 (TISO)

Address: FOO74H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TISO 0 0 0 0 0 TIS02 TISO1 TIS00
TIS02 TISO1 TISO0 Selection of timer input used with channel 5
0 0 0 Default value
1 0 0 Low-speed on-chip oscillator clock (fi.)
Other than above Setting prohibited

Caution High-level width, low-level width of timer input selected will require more than 1/fuck +10 ns.
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3. 6. 3.9 Timer output enable register m (TOEm)

Address: FO1BAH, FO1BBH (TOEO) After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOEm| O 0 0 0 0 0 0 0 TOE 0 0 TOE 0 0 0 TOE
m7 m4 mO
TOEmn Timer output enable/disable of channel n
0 The TOmn operation stopped by count operation (timer channel output bit).

Writing to the TOmn bit is enabled.
The TOmn pin functions as data output, and it outputs the level set to the TOmn bit.

The output level of the TOmn pin can be manipulated by software.

1 The TOmn operation enabled by count operation (timer channel output bit).
Writing to the TOmn bit is disabled (writing is ignored).

The TOmn pin functions as timer output, and the TOEmn bit is set or reset depending on the timer operation.

The TOmn pin outputs the square-wave or PWM depending on the timer operation.

Caution Be sure to clear bits 15t08,6,5,3to 1to “0”".
Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin

(TOmn):n=0, 4, 7))

3.6.3.10 Timer output register m (TOm)

Address: FO1B8H, FO1B9H (TOO) After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOm 0 0 0 0 0 0 0 0 TOm?7 0 0 |TOm4 0 0 0 |TOmO
TOmn Timer output of channel n
0 Timer output value is “0”".
1 Timer output value is “1”.

Caution Be sureto clear bits 15t08,6,5,3to 1to “0”.

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0,4,7))
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3.6.3.11 Timer output level register m (TOLm)

Address: FO1BCH, FO1BDH (TOLO) After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOLm 0 0 0 0 0 0 0 0 TOL 0 0 TOL 0 0 0 0
m7 m4
TOLmn Control of timer output level of channel n
0 Positive logic output (active-high)
1 Negative logic output (active-low)

Caution Be sure to clear bits 15t08,6,5,3to 0to “0”.

Remarks 1. If the value of this register is rewritten during timer operation, the timer output logic is inverted when the
timer output signal changes next, instead of immediately after the register value is rewritten.
2. m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0, 4, 7))

3.6.3.12 Timer output mode register m (TOMm)

Address: FO1BEH, FO1BFH (TOMO) After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TOMm| O 0 0 0 0 0 0 0 TOM 0 0 TOM 0 0 0 0
m7 m4
TOMmnN Control of timer output mode of channel n
0 Master channel output mode (to produce toggle output by timer interrupt request signal (INTTMmn))
1 Slave channel output mode (output is set by the timer interrupt request signal (INTTMmn) of the master
channel, and reset by the timer interrupt request signal (INTTMmp) of the slave channel)

Caution Be sure to clear bits 15to 8 and 0to “0”.

Remark m: Unit number (m = 0)
n: Channel number
n=0,1(n=0,2,4,6)
p: Slave channel number
n=4,7
(For details of the relation between the master channel and slave channel, refer to 3. 6. 4 Basic rules of

timer array unit.)
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3. 6. 3. 13 Input switch control register (ISC)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 6. 3. 13 Input switch control register
(ISC) in RL78/G1A Hardware User’s Manual (ROLUHO305E).

3. 6. 3. 14 Noise filter enable register 1 (NFEN1)

Address: FOO71H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
NFEN1 TNFENO7 0 0 TNFENO4 0 0 0 TNFENOO
TNFENO7 Enable/disable using noise filter of TI07/TO07/P41 pin or RxD2/P14 pin input signal™°*®
0 Noise filter OFF
1 Noise filter ON
TNFENO4 Enable/disable using noise filter of TI04/TO04/P42 pin input signal
0 Noise filter OFF
1 Noise filter ON
TNFENOO Enable/disable using noise filter of TIO0/P0O0 pin input signal
0 Noise filter OFF
1 Noise filter ON

Note The applicable pin can be switched by setting the ISC1 bit of the ISC register.

ISC1 = 0: Whether or not to use the noise filter of the TIO7 pin can be selected.

ISC1 = 1: Whether or not to use the noise filter of the RxD2 pin can be selected.

Caution Be sure to clear bits 6,5,3to 1to “0".
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<R> 3. 6. 3. 15 Registers controlling port functions of pins to be used for timer /O

Using port pins for the timer array unit functions requires setting of the registers that control the port functions
multiplexed on the target pins (port mode register (PMxx), port register (Pxx), and port mode control register (PMCxXx)).

For details, see 3. 4. 3. 1 Port mode registers (PMxx), 3. 4. 3. 2 Port registers (Pxx), and 3. 4. 3. 6 Port mode
control registers (PMCxx).

For details of setting example, see 6. 3. 15 Registers controlling port functions of pins to be used for timer 1/O in
RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 6. 4 Basic rules of timer array unit

See 6. 4 Basic Rules of Timer Array Unit in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 6.5 Operation of counter

See 6.5 Operation of Counter in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 6.6 Channel output (TOmn pin) control

See 6. 6 Channel Output (TOmn pin) Control in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 6.7 Timer input (TImn) control

See 6.7 Timer Input (TImn) Control in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 6. 8 Independent channel operation function of timer array unit

See 6. 8 Independent Channel Operation Function of Timer Array Unit in RL78/G1A Hardware User’s Manual
(ROLUHO305E).

3. 6.9 Simultaneous channel operation function of timer array unit

See 6. 9 Simultaneous Channel Operation Function of Timer Array Unit in RL78/G1A Hardware User’s Manual
(RO1UHO305E).

3. 6. 10 Cautions when using timer array unit

See 6. 10 Cautions When Using Timer Array Unit in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3.7 Real-Time Clock

Real-time clock is not provided in RL78/G1E (64-pin products, 80-pin products).
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3.8 12-bit Interval Timer

3. 8.1 Functions of 12-bit interval timer

An interrupt (INTIT) is generated at any previously specified time interval. It can be utilized
mode and triggering an A/D converter’'s SNOOZE mode.

<R> 3. 8. 2 Configuration of 12-bit interval timer

The 12-bit interval timer includes the following hardware.

Table 3-10. Configuration of 12-bit Interval Timer

for wakeup from STOP

Item Configuration

Counter 12-bit counter

Control registers Peripheral enable register 0 (PERO)

Subsystem clock supply mode control register (OSMC)

Interval timer control register (ITMC)

Figure 3-6. Block Diagram of 12-bit Interval Timer

Clear

!

12-bit counter

AV
ﬁ Match signal

Count clock

fiL

Selector

[D—

— Interrupt signal (INTIT)

WUTMM RINTE ITMCMP11 to ITMCMPO
CKO
Subsystem clock supply mode Interval timer control
control register (OSMC) register (ITMC)
8 Internal bus
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3. 8. 3 Registers controlling 12-bit interval timer

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each

register, see 8. 3 Registers Controlling 12-bit Interval Timer in RL78/G1A Hardware User’s Manual
(RO1UHO305E).

3.8.3.1 Peripheral enable register0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> 4 <3> <2> 1 <0>
PERO RTCEN 0 ADCEN 0 SAU1EN SAUOEN 0 TAUOEN
RTCEN Control of 12-bit interval timer input clock supply
0 Stops input clock supply.

¢ SFR used by the 12-bit interval timer cannot be written.

e The 12-bit interval timer is in the reset status.

1 Enables input clock supply.

o SFR used by the 12-bit interval timer can be written.

<R> 3.8.3.2 Subsystem clock supply mode control register (OSMC)

Address: FOOF3H After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
OosMC 0 0 0 WUTMMCKO 0 0 0 0
WUTMMCKO Operation clock for 12-bit interval timer

0 Default value
1 Low-speed on-chip oscillator clock

Cautions 1. Be sureto clear bit 7to “0”.

2. To use 12-bit interval timer, after reset release, set the WUTMMCKO bit of the subsystem clock

supply mode control register (OSMC) to “1"” before setting the RTCEN bit of the peripheral enable
registerO (PERO) to “1”.

RO1UHO0353EJ0200 Rev.2.00 148
Mar 31, 2014 RENESAS



RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

3. 8. 3. 3 Interval timer control register (ITMC)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 8. 3. 3 Interval timer control register

(ITMC) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 8.4 12- bit interval timer operation

See 8.4 12- bit Interval Timer Operation in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3.9 Clock Output/Buzzer Output Controller

The number of output pins of the clock output and buzzer output controllers differs, depending on the product.

Output Pin 64-pin products 80-pin products
PCLBUZO - \/
PCLBUZ1 - -

Caution The output pins for clock output/buzzer output controller are not provided in the 64-pin products.

3. 9.1 Functions of clock output/buzzer output controller

The clock output controller is intended for clock output for supply to peripheral ICs.
Buzzer output is a function to output a square wave of buzzer frequency.

One pin can be used to output a clock or buzzer sound.

The PCLBUZO0 pin outputs a clock selected by clock output select register 0 (CKSO0).

Figure 3-7 shows the block diagram of clock output/buzzer output controller.

Figure 3-7. Block Diagram of Clock Output/Buzzer Output Controller

fMAIN ——— Prescaler
5 3
fmain/211 to fmain/213
4 .
A0 TUANZ % Clock/buzzer PCLBUZON'®/INTP6/P140
2 controller ’ k O
PCLOEO | output latch
‘ T T ‘ (P140) PM140
PCLOEQ 0 0 0 CSELO | CCS02 | CCS01 | CCS00

Clock output select register 0 (CKS0)

g Internal bus g

Note For output frequencies available from PCLBUZ0, see CHAPTER 5 ELECTRICAL SPECIFICATIONS.
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3. 9.2 Configuration of clock output/buzzer output controller

The clock output/buzzer output controller includes the following hardware.

Table 3-11. Configuration of Clock Output/Buzzer Output Controller

Item Configuration

Control registers Clock output select register n (CKSO0)

Port mode register 14 (PM14)

Port register 14 (P14)

3. 9. 3 Registers controlling clock output/buzzer output controller

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each

register, see 9. 3 Registers Controlling Clock Output/Buzzer Output Controller in RL78/G1A Hardware User’s
Manual (RO1UHO305E).
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3.9.3.1 Clock output select register 0 (CKS0)

Address: FFFASH (CKS0) After reset: 00H R/W

Symbol 6 5 4 3 2 1 0
CKSO0 PCLOEOQ 0 0 0 CSELO CCS02 CCSo01 CCS00
PCLOEO PCLBUZO0 pin output enable/disable specification
Output disable (default)
Output enable
CSELO CCs CCs CCs PCLBUZO0 pin output clock selection
02 01 00 fmain =5 MHz | fwan = 10 MHz | fman = 20 MHz | fwan = 32 MHz
0 0 0 0 fuam 5 MHz 10 MHZ"'*® Setting Setting
prohibited"®* | prohibited"**®
0 0 0 1 fuan/2 2.5 MHz 5 MHz 10 MHZ"'*® 16 MHZ"'*®
0 0 1 0 fumain/22 1.25 MHz 2.5 MHz 5 MHz 8 MHZ""*®
0 0 1 1 fman/2° 625 kHz 1.25 MHz 2.5 MHz 4 MHz
0 1 0 0 fwan/2* 312.5 kHz 625 kHz 1.25 MHz 2 MHz
0 1 0 1 fwan/2M 2.44 kHz 4.88 kHz 9.77 kHz 15.63 kHz
0 1 1 0 fvan/22 1.22 kHz 2.44 kHz 4.88 kHz 7.81 kHz
0 1 1 1 fuan/2*2 610 Hz 1.22 kHz 2.44 kHz 3.91 kHz
Other than above Setting prohibited

Note Use the output clock within a range of 16 MHz. Furthermore, when using the output clock at 2.7 V< Vob < 4.0 V,

can be use it within 8 MHz only. See 5. 2. 3 AC characteristics for detalils.

Cautions 1. Change the output clock after disabling clock output (PCLOEnN = 0).

Remark fvain: Main system clock frequency

2. To shift to STOP mode when the main system clock is selected (CSELn = 0), set PCLOEn =0
before executing the STOP instruction.
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<R> 3. 9. 3. 2 Registers controlling port functions of pins to be used for clock or buzzer output

Using a port pin for clock or buzzer output requires setting of the registers that control the port functions multiplexed on
the target pin (port mode register (PMxx), port register (Pxx)). For details, see 3. 4. 3. 1 Port mode registers (PMxx)
and 3. 4. 3. 2 Port registers (Pxx).

For details of setting example, see 9. 3. 2 Registers controlling port functions of pins to be used for clock or
buzzer output in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.9. 4 Operations of clock output/buzzer output controller

See 9.4 Operations of Clock Output/Buzzer Output Controller in RL78/G1A Hardware User’'s Manual
(RO1UHO305E).

3. 9.5 Cautions of clock output/buzzer output controller

See 9.5 Cautions of Clock Output/Buzzer Output Controller in RL78/G1A Hardware User’s Manual
(ROLUHO305E).
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3. 10 Watchdog Timer

See CHAPTER 10 WATCHDOG TIMER in RL78/G1A Hardware User’'s Manual (RO1UHO0305E).
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3.11 A/D Converter

The number of analog input channels of the A/D converter differs, depending on the product.

64-pin products 80-pin products
Analog input Total 13 channels 17 channels
channels High Pins based on input 4 channels 5 channels
accuracy buffer power supply (ANIO to ANI3) (ANIO to ANI4)
channel AVop
Standard Pins based on input 9 channels 12 channels
channel buffer power supply (ANI16 to ANI18, ANI20 to ANI23, (ANI16 to ANI18, ANI20 to ANI26,
Vop ANI28, ANI30) ANI28, ANI30)

Remark In this section, most of the following descriptions, such as function of A/D converter, block diagram and
configuration, are based on the case of the 80-pin products as an example. For the case of the 64-pin
products, ignore the descriptions which are not available for 64-pin products.

3.11.1 Function of A/D converter

The A/D converter converts analog input signals into digital values, and is configured to control analog inputs, including
up to 17 channels of A/D converter analog inputs (ANIO to ANI4, ANI16 to ANI18, ANI20 to ANI26, ANI28, and ANI30).
12-bit resolution or 8-bit resolution can also be selected by using the ADTYP bit of A/D converter mode register 2
(ADM2). The A/D converter has the following functions.

<R> e 12-hit/8-bit resolution A/D conversion
A/D conversion is carried out repeatedly for one analog input channel selected from ANIO to ANI4, ANI16 to ANI18,
ANI20 to ANI26, ANI28, ANI30. Each time an A/D conversion operation ends, an interrupt request (INTAD) is
generated (when in the select mode).

<R> Caution The valid resolution differs depending on the voltage conditions of AVop and AVrerr. For details, see
5. 2. 5. 1 A/D converter characteristics.

<R> Remark When using the converter with a resolution of 10 bits, select the 12-bit resolution mode (ADTYP = 0). Use the

higher 10 bits of the conversion result. Do not use the lower 2 bits.
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Various A/D conversion modes can be specified by using the mode combinations below.

Trigger mode

Software trigger

Conversion is started by software manipulation.

Hardware trigger no-wait mode

Conversion is started by detecting a hardware trigger.

Hardware trigger wait mode

The power is turned on by detecting a hardware trigger while
the system is off and in the conversion standby state, and
conversion is then started automatically after the A/D power
supply stabilization wait time passes.

When using the SNOOZE mode function, specify the

hardware trigger wait mode.

Channel selection

mode

Select mode A/D conversion is performed on the analog input of one
selected channel.
Scan mode A/D conversion is performed on the analog input of four

channels in order.

Conversion operation

mode

One-shot conversion mode

A/D conversion is performed on the selected channel once.

Sequential conversion mode

A/D conversion is sequentially performed on the selected

channels until it is stopped by software.

Note

Operation Mode

Number of Sampling Clock

Normal 1 11 fap
Normal 2 23 fap
Low-voltage 1 33 fap
Low-voltage 2 187 fap

Set a value to the number of sampling clocks, at which the
sampling capacitor is fully charged, depending on the output

impedance of the analog input source.

Note The operation modes selectable differ depending on the analog input channel, AVpp voltage, trigger mode, and

fcik. For details, see 3. 11. 3. 2 A/D converter mode register 0 (ADMO0) and check A/D conversion time selection.
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3. 11. 2 Configuration of A/D converter

1)

)

®)

(4)

The A/D converter includes the following hardware.

ANIO to ANI4, ANI16 to ANI18, ANI20 to ANI26, ANI28, and ANI30 pins

These are the analog input pins of the 17 channels of the A/D converter. They input analog signals to be converted
into digital signals. Pins other than the one selected as the analog input pin can be used as I/O port pins.

Sample & hold circuit

The sample & hold circuit samples each of the analog input voltages sequentially sent from the input circuit, and
sends them to the A/D voltage comparator. This circuit also holds the sampled analog input voltage during A/D

conversion.

A/D voltage comparator

This A/D voltage comparator compares output from the voltage tap of the comparison voltage generator with the
sampled voltage value.

If the analog input voltage is found to be greater than the reference voltage (1/2 AVrer) as a result of the comparison,
the most significant bit (MSB) of the successive approximation register (SAR) is set. If the analog input voltage is less
than the reference voltage (1/2 AVrer), the MSB bit of the SAR is reset.

After that, bit 10 of the SAR register is automatically set, and the next comparison is made. The voltage tap of the
comparison voltage generator is selected by the value of bit 11, to which the result has been already set.

Bit 11 = 0: (1/4 AVReF)
Bit 11 = 1: (3/4 AVRreF)

The voltage tap of the comparison voltage generator and the analog input voltage are compared and bit 10 of the
SAR register is manipulated according to the result of the comparison.

Analog input voltage > Voltage tap of comparison voltage generator: Bit 10 =1

Analog input voltage < Voltage tap of comparison voltage generator: Bit 10 =0

Comparison is continued like this to bit O of the SAR register.

When performing A/D conversion at a resolution of 8 bits, the comparison continues until bit 4 of the SAR register.

Remark AVrer: The + side reference voltage of the A/D converter.

(This can be selected from AVrerp, the internal reference voltage (1.45 V), and AVob.)

Comparison voltage generator

The comparison voltage generator generates the comparison voltage input from an analog input pin.
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(6)

(6)

@)

(8)

9)

Successive approximation register (SAR)

The SAR register is a register that sets voltage tap data whose values from the comparison voltage generator match
the voltage values of the analog input pins, 1 bit at a time starting from the most significant bit (MSB).

If data is set in the SAR register all the way to the least significant bit (LSB) (end of A/D conversion), the contents of
the SAR register (conversion results) are held in the A/D conversion result register (ADCR). When all the specified
A/D conversion operations have ended, an A/D conversion end interrupt request signal (INTAD) is generated.

12-bit A/D conversion result register (ADCR)

The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCR register holds the A/D conversion result in its lower 12 bits (the higher 4 bits
are fixed to 0).

8-bit A/D conversion result register (ADCRH)

The A/D conversion result is loaded from the successive approximation register to this register each time A/D
conversion is completed, and the ADCRH register stores the higher 8 bits of the A/D conversion result.

Controller

This circuit controls the conversion time of an input analog signal that is to be converted into a digital signal, as well
as starting and stopping of the conversion operation. When A/D conversion has been completed, this controller
generates INTAD.

AVReFP pin

This pin inputs an external reference voltage (AVRrerp).

If using AVrerp as the + side reference voltage of the A/D converter, set the ADREFP1 and ADREFPO bits of A/D
converter mode register 2 (ADM2) to 1.

The analog signals input to ANIO to ANI12 and ANI16 to ANI30 are converted to digital signals based on the voltage
applied between AVrerp and the — side reference voltage (AVRerm/AVss).

In addition to AVrerp, it is possible to select AVop, or the internal reference voltage (1.45 V) as the + side reference
voltage of the A/D converter.

(10) AVRerm pin

This pin inputs an external reference voltage (AVrerm). If using AVrerm as the — side reference voltage of the A/D
converter, set the ADREFM bit of the ADM2 register to 1.

In addition to AVRrerw, it is possible to select AVss as the — side reference voltage of the A/D converter.
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3. 11. 3 Registers used in A/D converter

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 11. 3 Registers Used in A/D Converter in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.11. 3.1 Peripheral enable register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> 4 <3> <2> 1 <0>
PERO RTCEN 0 ADCEN 0 SAU1EN SAUOEN 0 TAUOEN
ADCEN Control of A/D converter input clock supply
0 Stops input clock supply.

¢ SFR used by the A/D converter cannot be written.

e The A/D converter is in the reset status.

1 Enables input clock supply.

<R> ¢ SFR used by the A/D converter can be read/written.

Caution Be sureto clear bits 1,4, and 6to “0".

3.11. 3.2 A/D converter mode register 0 (ADMO)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 2 A/D converter mode register
0 (ADMO) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3.11. 3. 3 A/D converter mode register 1 (ADM1)

Address: FFF32H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
ADM1 ADTMD1 ADTMDO ADSCM 0 0 0 ADTRS1 ADTRSO
ADTMD1 ADTMDO Selection of the A/D conversion trigger mode
<R> 0 X Software trigger mode
1 0 Hardware trigger no-wait mode
1 1 Hardware trigger wait mode
ADSCM Specification of the A/D conversion mode
0 Sequential conversion mode
1 One-shot conversion mode
ADTRS1 ADTRSO Selection of the hardware trigger signal
0 0 End of timer channel 1 count or capture interrupt signal (INTTMO01)
0 1 Setting prohibited
1 0 Setting prohibited
1 1 Interval timer interrupt signal (INTIT)
Cautions 1. Rewrite the value of the ADML1 register while conversion is stopped (ADCS = 0, ADCE = 0).
<R> 2.

To complete A/D conversion, specify at least the following time as the hardware trigger interval:
Hardware trigger no wait mode: 2 fcik clock + A/D conversion time
Hardware trigger wait mode: 2 fcik clock + A/D power supply stabilization wait time +A/D
conversion time
3. In modes other than SNOOZE mode, input of the next INTRTC or INTIT will not be recognized as a
valid hardware trigger for up to four fcik cycles after the first INTRTC or INTIT is input.
Remarks 1. x:  don't care

2. fck: CPUlperipheral hardware clock frequency
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3.11. 3.4 A/D converter mode register 2 (ADM2)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 4 A/D converter mode register
2 (ADM2) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.11. 3.5 12-bit A/D conversion result register (ADCR)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 5 12-bit A/D conversion result
register (ADCR) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.11. 3. 6 8-hit A/D conversion result register (ADCRH)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 6 8-bit A/D conversion result
register (ADCRH) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 11. 3. 7 Analog input channel specification register (ADS)

Address: FFF31H  After reset: 00OH R/W
Symbol 7 6 5 4 3 2 1 0

ADS ADISS 0 0 ADS4 ADS3 ADS2 ADS1 ADSO

o Select mode (64-pin products, ADMD = 0)

ADISS ADS4 ADS3 ADS?2 ADS1 ADSO Selected channel Input source
0 0 0 0 0 0 ANIO P20/ANIO/AVREFP pin
0 0 0 0 0 1 ANI1 P21/ANI1/AVREFM pin
0 0 0 0 1 0 ANI2 P22/ANI2 pin
0 0 0 0 1 1 ANI3 P23/ANI3 pin
0 0 0 1 0 0 Setting prohibited
0 0 0 1 0 1 Setting prohibited
0 0 0 1 1 0 Setting prohibited
0 0 0 1 1 1 Setting prohibited
0 0 1 0 0 0 Setting prohibited
0 0 1 0 0 1 Setting prohibited
0 0 1 0 1 0 Setting prohibited
0 0 1 0 1 1 Setting prohibited
0 0 1 1 0 0 Setting prohibited
0 0 1 1 0 1 Setting prohibited
0 0 1 1 1 0 Setting prohibited
0 0 1 1 1 1 Setting prohibited
0 1 0 0 0 0 ANI16 PO3/ANI16 pin
0 1 0 0 0 1 ANI17 P0O2/ANI17 pin
0 1 0 0 1 0 ANI18 P10/ANI18 pin
0 1 0 0 1 1 Setting prohibited
0 1 0 1 0 0 ANI20 P11/ANI20 pin
0 1 0 1 0 1 ANI21 P12/ANI21 pin
0 1 0 1 1 0 ANI22 P13/ANI22 pin
0 1 0 1 1 1 ANI23 P14/ANI23 pin
0 1 1 0 0 0 Setting prohibited
0 1 1 0 0 1 Setting prohibited
0 1 1 0 1 0 Setting prohibited
0 1 1 0 1 1 Setting prohibited
0 1 1 1 0 0 ANI28 ‘ P70/ANI28 pin
0 1 1 1 0 1 Setting prohibited
0 1 1 1 1 0 ANI30 ‘ P41/ANI30 pin
0 1 1 1 1 1 Setting prohibited
1 0 0 0 0 0 - Temperature sensor output “**®
1 0 0 0 0 1 - Internal reference voltage output

(1.45 V)"
Other than above Setting prohibited

Note This setting can be used only in HS (high-speed main) mode.
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Address: FFF31H  After reset: 00OH R/W

Symbol 7 6 5 4 2 1 0
ADS ADISS 0 0 ADS4 ADS3 ADS2 ADS1 ADSO
e Scan mode (64-pin products, ADMD = 1)
ADISS ADS4 ADS3 ADS2 ADS1 ADSO Analog input channel
Scan 0 Scan 1 Scan 2 Scan 3
0 0 0 0 0 ANIO ANI1 ANI2 ANI3
0 1 0 1 0 ANI20 ANI21 ANI22 ANI23
Other than above Setting prohibited
Cautions 1. Be sure to clear bits 5and 6 to 0.

2. Set a channel to be used for A/D conversion in the input mode by using port mode registers 0 to
2,4, 0r 7 (PMO to PM2, PM4, PM7).

3. Do not set the pin that is set by the A/D port configuration register (ADPC) as digital /0 by the
ADS register.

4. Do not set the pin that is set by port mode control register 0, 4, or 7 (PMCO, PMC4, PMC7) as
digital /O by the ADS register.

5. Rewrite the value of the ADISS bit while conversion operation is stopped (ADCS = 0, ADCE = 0).

6. If using AVrerp as the + side reference voltage source of the A/D converter, do not select ANIO as
an A/D conversion channel.

7. If using AVrerm as the — side reference voltage source of the A/D converter, do not select ANI1 as
an A/D conversion channel.

8. If ADISS is set to 1, the internal reference voltage (1.45 V) cannot be used for the + side reference
voltage source. Also, after setting the ADISS to 1, the result of the first conversion cannot be
used. For details about the setting flow, refer to 3. 11. 7 A/D converter setup flowchart.

9. Do not set the ADISS bit to 1 when shifting from STOP mode to HALT mode. Also, if the ADISS bit

is set to 1, the temperature sensor operating current indicated in 5. 2. 2. 2 Supply current
characteristics (Itmps) will be added to the current consumption when shifting to HALT mode
while the CPU is operating on the main system clock.

10. Ignore the conversion result if the corresponding ANI pin does not exist in the product used.
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Address: FFF31H  After reset: 00OH R/W
Symbol 7 6 5 4 3 2 1 0

ADS ADISS 0 0 ADS4 ADS3 ADS2 ADS1 ADSO

* Select mode (80-pin products, ADMD = 0)

Setting prohibited

ANI30 P41/ANI30 pin

Setting prohibited

- Temperature sensor output™**®

ADISS ADS4 ADS3 ADS?2 ADS1 ADSO Selected channel Input source
0 0 0 0 0 0 ANIO P20/ANIO/AVREFP pin
0 0 0 0 0 1 ANI1 P21/ANI1/AVREFM pin
0 0 0 0 1 0 ANI2 P22/ANI2 pin
0 0 0 0 1 1 ANI3 P23/ANI3 pin
0 0 0 1 0 0 ANI4 P24/ANI4 pin
0 0 0 1 0 1 Setting prohibited
0 0 0 1 1 0 Setting prohibited
0 0 0 1 1 1 Setting prohibited
0 0 1 0 0 0 Setting prohibited
0 0 1 0 0 1 Setting prohibited
0 0 1 0 1 0 Setting prohibited
0 0 1 0 1 1 Setting prohibited
0 0 1 1 0 0 Setting prohibited
0 0 1 1 0 1 Setting prohibited
0 0 1 1 1 0 Setting prohibited
0 0 1 1 1 1 Setting prohibited
0 1 0 0 0 0 ANI16 P0O3/ANI16 pin
0 1 0 0 0 1 ANI17 P02/ANI17 pin
0 1 0 0 1 0 ANI18 P10/ANI18 pin
0 1 0 0 1 1 Setting prohibited
0 1 0 1 0 0 ANI20 P11/ANI20 pin
0 1 0 1 0 1 ANI21 P12/ANI21 pin
0 1 0 1 1 0 ANI22 P13/ANI22 pin
0 1 0 1 1 1 ANI23 P14/ANI23 pin
0 1 1 0 0 0 ANI24 P15/ANI24 pin
0 1 1 0 0 1 ANI25 P51/ANI25 pin
0 1 1 0 1 0 ANI26 P50/ANI26 pin
0 1 1 0 1 1 Setting prohibited
0 1 1 1 0 0 ANI28 ‘ P70/ANI28 pin
0 1 1 1 0 1
0 1 1 1 1 0
0 1 1 1 1 1
1 0 0 0 0 0
1 0 0 0 0 1

- Internal reference voltage
output (1.45 V)"

Other than above Setting prohibited

Note This setting can be used only in HS (high-speed main) mode.
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Address: FFF31H  After reset: 00OH R/W

Symbol 7 6 5 4 3 2 1 0
ADS ADISS 0 0 ADS4 ADS3 ADS2 ADS1 ADSO
e Scan mode (80-pin products, ADMD = 1)
ADISS ADS4 ADS3 ADS2 ADS1 ADSO Analog input channel
Scan 0 Scan 1 Scan 2 Scan 3
0 0 0 0 0 0 ANIO ANI1 ANI2 ANI3
0 0 0 0 0 1 ANI1 ANI2 ANI3 ANI4
0 1 0 1 0 0 ANI20 ANI21 ANI22 ANI23
0 1 0 1 0 1 ANI21 ANI22 ANI23 ANI24
0 1 0 1 1 0 ANI22 ANI23 ANI24 ANI25
0 1 0 1 1 1 ANI23 ANI24 ANI25 ANI26
Other than above Setting prohibited
Cautions 1. Be sure to clear bits 5and 6 to 0.

2. Set achannel to be used for A/D conversion in the input mode by using port mode registers 0 to
2,4, o0r 7 (PMO to PM2, PM4, PM7).

3. Do not set the pin that is set by the A/D port configuration register (ADPC) as digital 1/O by the
ADS register.

4. Do not set the pin that is set by port mode control register 0, 4, or 7 (PMCO, PMC4, PMC7) as
digital /0 by the ADS register.

5. Rewrite the value of the ADISS bit while conversion operation is stopped (ADCS = 0, ADCE = 0).

6. If using AVrerp as the + side reference voltage source of the A/D converter, do not select ANIO as
an A/D conversion channel.

7. If using AVrerm as the — side reference voltage source of the A/D converter, do not select ANI1 as
an A/D conversion channel.

8. If ADISS is set to 1, the internal reference voltage (1.45 V) cannot be used for the + side reference
voltage source. Also, after setting the ADISS to 1, the result of the first conversion cannot be
used. For details about the setting flow, refer to 3. 11. 7 A/D converter setup flowchart.

9. Do not set the ADISS bit to 1 when shifting from STOP mode to HALT mode. Also, if the ADISS bit

is set to 1, the temperature sensor operating current indicated in 5. 2. 2. 2 Supply current
characteristics (Itves) will be added to the current consumption when shifting to HALT mode
while the CPU is operating on the main system clock.

10. Ignore the conversion result if the corresponding ANI pin does not exist in the product used.
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3.

<R> 3.

11. 3. 8 Conversion result comparison upper limit setting register (ADUL)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 8 Conversion result
comparison upper limit setting register (ADUL) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

.11. 3.9 Conversion result comparison lower limit setting register (ADLL)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 9 Conversion result
comparison lower limit setting register (ADLL) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

.11. 3. 10 A/D test register (ADTES)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 11. 3. 10 A/D test register (ADTES) in
RL78/G1A Hardware User’'s Manual (RO1UHO305E).

11. 3. 11 Registers controlling port function of analog input pins

Set up the registers for controlling the functions of the ports shared with the analog input pins of the A/D converter (port
mode registers (PMxx), port mode control registers (PMCxx), and A/D port configuration register (ADPC)).
For details, see as follows.

3. 4. 3.1 Port mode registers (PMxx)

3. 4. 3. 6 Port mode control registers (PMCxx)

3.4.3.7 A/D port configuration register (ADPC)

For details of setting example, see 11. 3. 11 Registers controlling port function of analog input pins in RL78/G1A
Hardware User’'s Manual (RO1UHO305E).
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3.11. 4 A/D converter conversion operations

See 11. 4 A/D Converter Conversion Operations in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.11.5 Input voltage and conversion results

See 11. 5 Input Voltage and Conversion Results in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.11. 6 A/D converter operation modes

See 11. 6 A/D Converter Operation Modes in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.11. 7 A/D converter setup flowchart

See 11. 7 A/D Converter Setup Flowchart in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.11. 8 SNOOZE mode function

See 11. 8 SNOOZE Mode Function in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.11.9 How to read A/D converter characteristics table

See 11. 9 How to Read A/D Converter Characteristics Table in RL78/G1A Hardware User’'s Manual
(ROLUHO305E).

3.11. 10 Cautions for A/D converter

See 11. 10 Cautions for A/D Converter in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 12 Serial Array Unit

Serial array unit 0 has four serial channels, and serial array unit 1 has two. Each channel can achieve 3-wire serial
(CSl), UART, and simplified I°C communication.

Function assignment of each channel supported by the RL78/G1E (64-pin products, 80-pin products) is as shown below.

e 64-pin products

Unit Channel Used as CSI Used as UART Used as Simplified 1°C
0 0 CSI00 UARTO 11C00
1 — —
2 - UART1 -
3 - -
1 0 - UART2 -
1 csl21Nete (LIN-bus supported) _

Note Connected to the pins of the chip of analog block inside the package.

e 80-pin products

Unit Channel Used as CSlI Used as UART Used as Simplified 1°C
0 0 CSI00 UARTO 11C00
1 — —
2 CSI10 UART1 11IC10
3 — —
1 0 CSI20 UART2 11C20
1 CSl21Note (LIN-bus supported) _

Note Connected to the pins of the chip of analog block inside the package.

When “UARTO” is used for channels 0 and 1 of unit 0, CSIO0 cannot be used, but CSI10, UART1, or IIC10 of channel 2

or 3 can be used.

Caution Most of the descriptions in this section use the units and channels of the 80-pin products as an

example.
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3.12.1 Functions of serial array unit

Each serial interface supported by the RL78/G1E (64-pin products, 80-pin products) has the following features.

3.12.1.1 3-wire serial I/O (CSI00, CSI10, CSI20, CSI21)

Data is transmitted or received in synchronization with the serial clock (SCK) output from the master channel.

3-wire serial communication is clocked communication performed by using three communication lines: one for the
serial clock (SCK), one for transmitting serial data (SO), one for receiving serial data (SI).

For details about the settings, see 3. 12. 5 Operation of 3-Wire serial I/O (CSI00, CSI10, CSI20, CSI21)
Communication.

[Data transmission/reception]
e Data length of 7 or 8 bits
e Phase control of transmit/receive data
e MSBJ/LSB first selectable
o Level setting of transmit/receive data
[Clock control]
e Master/slave selection
e Phase control of I/O clock
e Setting of transfer period by prescaler and internal counter of each channel

e Maximum transfer rate  During master communication (CSI00): Max. fowk/2"ote

During master communication (other than CSI00): Max. fck/4"°'

During slave communication: Max. fuck/6"°'®
[Interrupt function]
o Transfer end interrupt/buffer empty interrupt
[Error detection flag]

e Qverrun error

In addition, CSI0O0 of following channels supports the SNOOZE mode. When SCK input is detected while in the STOP
mode, the SNOOZE mode makes data reception that does not require the CPU possible. Only CSI0O0 can be

specified for asynchronous reception.

Note Use the clocks within a range satisfying the SCK cycle time (tkcy) characteristics (see CHAPTER 5
ELECTRICAL SPECIFICATIONS).
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3.12.1. 2 UART (UARTO to UART2)

This is a start-stop synchronization function using two lines: serial data transmission (TxD) and serial data reception
(RxD) lines. By using these two communication lines, each data frame, which consist of a start bit, data, parity bit, and
stop bit, is transferred asynchronously (using the internal baud rate) between the microcontroller and the other
communication party. Full-duplex UART communication can be performed by using a channel dedicated to
transmission (even-numbered channel) and a channel dedicated to reception (odd-numbered channel). The LIN-bus
can be implemented by using timer array unit with an external interrupt (INTPO).

For details about the settings, see 3. 12. 6 Operation of UART (UARTO to UART2) Communication.

[Data transmission/reception]
e Data length of 7, 8, or 9 hits
e Select the MSB/LSB first

Note

o Level setting of transmit/receive data and select of reverse

o Parity bit appending and parity check functions

e Stop bit appending
[Interrupt function]

o Transfer end interrupt/buffer empty interrupt

e Error interrupt in case of framing error, parity error, or overrun error
[Error detection flag]

e Framing error, parity error, or overrun error

In addition, UARTSs of following channels support the SNOOZE mode. When RxD input is detected while in the STOP
mode, the SNOOZE mode makes data reception that does not require the CPU possible. Only UARTO can be

specified for asynchronous reception.

The LIN-bus is accepted in UART2 (0 and 1 channels of unit 1).

[LIN-bus functions]
o Wakeup signal detection
e Sync break field (SBF) detection

e Sync field measurement, baud rate calculation

Using the external interrupt (INTPO) and
timer array unit

Note Only UARTO can be specified for the 9-bit data length.
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3.12.1. 3 Simplified I°C (11C00, 1IC10, 11C20)

This is a clocked communication function to communicate with two or more devices by using two lines: serial clock
(SCL) and serial data (SDA). This simplified I°Cis designed for single communication with a device such as EEPROM,
flash memory, or A/D converter, and therefore, it functions only as a master.

Make sure by using software, as well as operating the control registers, that the AC specifications of the start and stop
conditions are observed.

For details about the settings, see 3. 12. 8 Operation of simplified 1’c (licoo, lic1o, 11c20).

[Data transmission/reception]
o Master transmission, master reception (only master function with a single master)

» ACK output function N*'*®

and ACK detection function
e Data length of 8 bits
(When an address is transmitted, the address is specified by the higher 7 bits, and the least significant bit is used
for R/W control.)
e Manual generation of start condition and stop condition
[Interrupt function]
e Transfer end interrupt
[Error detection flag]

o Parity error (ACK error), or overrun error

[Functions not supported by simplified I2C]
e Slave transmission, slave reception
e Arbitration loss detection function

e Wait detection functions

Note When receiving the last data, ACK will not be output if 0 is written to the SOEmn bit (serial output enable
register m (SOEm)) and serial communication data output is stopped. For details, see 3. 12. 8 Operation of
simplified 1°C (11C00, 11C10, 11C20).
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3. 12. 2 Configuration of serial array unit

The serial array unit includes the following hardware.

Table 3-12. Configuration of Serial Array Unit

Item

Configuration

Shift register

8 bits or 9 bits"**

Buffer register

Lower 8 bits or 9 bits of serial data register mn (SDRmn)"°'®s 2

Serial clock 1/0

SCKO00, SCK10, SCK20, SCK21 pins (for 3-wire serial I/O),
SCL00, SCL10, SCL20, SCL21 pins (for simplified I°C)

Serial data input

SI00, SI10, SI20, SI21 pins (for 3-wire serial 1/0), RxD0O, RxD1 pins (for UART), RxD2 pin (for
UART supporting LIN-bus)

Serial data output

S000, SO10, SO20, SO21 pins (for 3-wire serial 1/0), TxDO, TxD1 pins (for UART), TxD2 pin (for

UART supporting LIN-bus), output controller

Serial data I/0

SDA00, SDA10, SDA20 pins (for simplified 1°C)

Control registers

<Registers of unit setting block>

* Peripheral enable register 0 (PERO)

* Serial clock select register m (SPSm)

* Serial channel enable status register m (SEm)
» Serial channel start register m (SSm)

* Serial channel stop register m (STm)

o Serial output enable register m (SOEm)
e Serial output register m (SOm)

o Serial output level register m (SOLm)

* Serial standby control register m (SSCm)
e Input switch control register (ISC)

» Noise filter enable register 0 (NFENO)

<Registers of each channel>

» Serial data register mn (SDRmn)

o Serial mode register mn (SMRmn)

e Serial communication operation setting register mn (SCRmn)
o Serial status register mn (SSRmn)

* Serial flag clear trigger register mn (SIRmn)

e Port input mode registers 0, 1 (PIMO, PIM1)

e Port output mode registers 0, 1 (POMO, POM1)
e Port mode registers 0, 1, 7 (PMO, PM1, PM7)

* Port registers 0, 1, 7 (PO, P1, P7)

(Notes and Remark are on the next page.)
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Notes 1. The number of bits used as the shift register and buffer register differs depending on the unit and channel.
e mn =00, 01: lower 9 bits
e Other than above: lower 8 bits
2. The lower 8 bits of serial data register mn (SDRmn) can be read or written as the following SFR, depending

on the communication mode.

CSIp communication ... SIOp (CSlp data register)

UART(q reception ... RXDq (UART( receive data register)

UART(q transmission ... TXDq (UART(q transmit data register)

IICr communication ... SIOr (IICr data register)

Remark m: Unit number (m =0, 1)
n: Channel number (n =0 to 3)
p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
g: UART number (g =0 to 2)
r: IIC number (80-pin products: r = 00, 10, 20 64-pin products: r = 00)
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Figure 3-9 shows the block diagram of the serial array unit O.

Figure 3-9. Block Diagram of Serial Array Unit O
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(when UART1: INTST1)

Serial transfer end interrupt
(when UART1: INTSR1)

Serial transfer error interrupt
(INTSRE1)

© Serial data output pin
(when CSI00: SO00)
(when 11C00: SDAD)
(when UARTO: TxDO)
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<R>  Figure 3-10 shows the block diagram of the serial array unit 1.

Figure 3-10. Block Diagram of Serial Array Unit 1
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<R> 3.12. 2.1 Shift register

This is a 9-bit register that converts parallel data into serial data or vice versa.

In case of the UART communication of nine bits of data, nine bits (bits O to 8) are used"**e*,

The shift register cannot be directly manipulated by program.

During reception, it converts data input to the serial pin into parallel data, and stores to the lower 8/9 bits of the
SDRmn register.

When data is transmitted, the value transferred from the lower 8/9 bits of the SDRmn register to this register is output
as serial data from the serial output pin.

For details, see 3. 12. 2. 2 Lower 8/9 bits of the serial data register mn (SDRmn).

Shift register | | | |

<R> 3.12. 2. 2 Lower 8/9 bits of the serial data register mn (SDRmn)

The SDRmn register is the transmit/receive data register (16 bits) of channel n. Bits 8 to 0 of SDR00, SDRO01 (lower 9
bits) or bits 7 to 0 of SDR02, SDR03, SDR10Note 1, and SDR11Note 1 (lower 8 bits) function as a transmit/receive
buffer register, and bits 15 to 9 (higher 7 bits) are used as a register that sets the division ratio of the operation clock
(fmcx).

Remark For the function of the higher 7 bits of the SDRmn register, see 12. 3. 5 Higher 7 bits of the serial data
register mn (SDRmn) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

When data is received, parallel data converted by the shift register is stored in the lower 8/9 bits. When data is to be
transmitted, set transmit to be transferred to the shift register to the lower 8/9 bits.

The data stored in the lower 8/9 bits of this register is as follows, depending on the setting of bits 0 and 1 (DLSmnO,
DLSmn1) of serial communication operation setting register mn (SCRmn), regardless of the output sequence of the
data.
e 7-bit data length (stored in bits 0 to 6 of SDRmn register)
e 8-bit data length (stored in bits 0 to 7 of SDRmn register)
e 9-bit data length (stored in bits 0 to 8 of SDRmn register)™***

The SDRmn register can be read or written in 16-bit units.

Note 2

The lower 8/9 bits of the SDRmn register can be read or written as the following SFR, depending on the

communication mode.
e CSlp communication ... SIOp (CSlp data register)
e UART(q reception ... RXDq (UART( receive data register)
e UART( transmission ... TXDq (UART(q transmit data register)
e |ICr communication ... SIOr (lICr data register)

The SDRmn register can be read or written in 16-bit units.

Reset signal generation clears the SDRmn register to 0000H.

Notes 1. Only following UARTO can be specified for the 9-bit data length.
2. Writing in 8-hit units is prohibited when the operation is stopped (SEmn = 0).

Remarks 1. After data is received, “0” is stored in bits 0 to 8 in bit portions that exceed the data length.
2. m: Unit number (m =0, 1)
n: Channel number (n = 0 to 3)
p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
g: UART number (g =0 to 2)
r: IIC number (80-pin products: r = 00, 10, 20 64-pin products: r = 00)
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<R> Figure 3-11. Format of Serial Data Register mn (SDRmn) (mn = 00, 01, 02, 03, 10, 11)
Address: FFF10H, FFF11H (SDRO00), FFF12H, FFF13H (SDRO01) After reset: 0000H R/W
FFF44H, FFF45H (SDR02), FFF46H, FFF47H (SDRO03),

FFF48H, FFF49H (SDR10)"*"®, FFF4AH, FFF4BH (SDR11)"*

FFF11H (SDROO) FFF10H (SDROO)

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SDRmn

Shift register

o For 9-bit data communication with UARTO (mn = 00, 01)

Shift register

Caution For 9-bit data communication, be sure to clear bit 8 of the SDRmn register to “0”.
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<R> 3.12.3 Registers controlling serial array unit

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 12. 3 Registers Controlling Serial Array Unit in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.12. 3.1 Peripheral enable register 0 (PERO)

Address: FOOFOH  After reset: 00H R/W

Symbol <7> 6 <5> 4 <3> <2> 1 <0>
PERO RTCEN 0 ADCEN 0 SAU1EN SAUOEN 0 TAUOEN
SAU1EN Control of serial array unit 1 input clock supply
0 Stops input clock supply.

¢ SFR used by the serial array unit 1 cannot be written.

e The serial array unit 1 is in the reset status.

1 Enables input clock supply.
<R> ¢ SFR used by the serial array unit 1 can be read/written.
SAUOEN Control of serial array unit O input clock supply
0 Stops input clock supply.

¢ SFR used by the serial array unit 0 cannot be written.

e The serial array unit 0 is in the reset status.

1 Enables input clock supply.

<R> e SFR used by the serial array unit 0 can be read/written.

Caution Be sure to clear bits 1, 4, and 6 to “0”.

3. 12. 3. 2 Serial clock select register m (SPSm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 2 Serial clock select register m
(SPSm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 12. 3. 3 Serial mode register mn (SMRmn)

¢ Setting of serial mode register mn (SMRmn) (1/2)
<R> Address: FO110H, FO111H (SMRO0O0) - FO116H, FO117H (SMRO03), After reset: 0020H R/W
FO150H, FO151H (SMR10), FO152H, FO153H (SMR11)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMRmn | CKS | CCS 0 0 0 0 0 STS 0 SIS 1 0 0 MD MD MD
mn | mn mnoe mnoM°'e mn2 | mnl | mno

CKSmn Selection of operation clock (fwck) of channel n
0 Operation clock CKmO set by the SPSm register
1 Operation clock CKm1 set by the SPSm register

Operation clock (fuck) is used by the edge detector. In addition, depending on the setting of the CCSmn bit and the higher 7

bits of the SDRmn register, a transfer clock (frcik) is generated.

CCSmn Selection of transfer clock (frcik) of channel n
0 Divided operation clock fuck specified by the CKSmn bit
1 Clock input fsck from the SCKp pin (slave transfer in CSI mode)

Transfer clock frcik is used for the shift register, communication controller, output controller, interrupt controller, and error

controller. When CCSmn = 0, the division ratio of operation clock (fuck) is set by the higher 7 bits of the SDRmn register.

STSmn'°* Selection of start trigger source
0 Only software trigger is valid (selected for CSI, UART transmission, and simplified I’C).
1 Valid edge of the RxDq pin (selected for UART reception)

Transfer is started when the above source is satisfied after 1 is set to the SSm register.

Note The SMRO01, SMRO03, and SMR11 registers only.

Caution Be sure to clear bits 13 to 9, 7, 4, and 3 (or bits 13 to 6, 4, and 3 for the SMR00, SMR02, or SMR10
register) to “0". Be sure to set bit 5to “1”.

Remark m: Unit number (m =0, 1)
n: Channel number (n =0 to 3)
p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
g: UART number (g =0to 2)
r: lIC number (80-pin products: r = 00, 10, 20 64-pin products: r = 00)
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¢ Setting of serial mode register mn (SMRmn) (2/2)

<R> Address: FO110H, FO111H (SMROO0) - FO116H, FO117H (SMR03),

After reset: 0020H R/W

FO150H, FO151H (SMR10), FO152H, FO153H (SMR11)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SMRmn | CKS | CCS 0 0 0 0 0 STS 0 SIS 1 0 0 MD MD MD
mn | mn mn"°*® mno"**® mn2 | mnl | mno
SISmno"** Controls inversion of level of receive data of channel n in UART mode
0 Falling edge is detected as the start bit.
The input communication data is captured as is.
1 Rising edge is detected as the start bit.
The input communication data is inverted and captured.
MDmn2 MDmn1 Setting of operation mode of channel n
0 0 CSI mode
0 1 UART mode
1 0 Simplified I°C mode
1 1 Setting prohibited
MDmnO Selection of interrupt source of channel n
0 Transfer end interrupt
1 Buffer empty interrupt
(Occurs when data is transferred from the SDRmn register to the shift register.)
For successive transmission, the next transmit data is written by setting the MDmnO bit to 1 when SDRmn data has run out.

Note The SMRO1, SMRO03, and SMR11 registers only.

Caution Be sure to clear bits 13to 9, 7, 4, and 3 (or bits 13 to 6, 4, and 3 for the SMR00, SMR02, or SMR10

register) to “0”. Be sure to set bit 5to “1”.

Remark

m: Unit number (m =0, 1)

n: Channel number (n =0 to 3)

p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
g: UART number (g =0 to 2)

r: lIC number (80-pin products: r = 00, 10, 20 64-pin products: r = 00)
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3. 12. 3. 4 Serial communication operation setting register mn (SCRmn)

e Setting of serial communication operation setting register mn (SCRmn) (1/2)

<R> Address: FO118H, FO119H (SCRO00) - FO11EH, FO11FH (SCRO03),

After reset: 0087H R/W

F0158H, FO159H (SCR10), FO15AH, FO15BH (SCR11)

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 1
SCR | TXE | RXE | DAP [ CKP | 0 |EOC|PTC |PTC | DR | O |SLC|SLC| O DLS | DLS
mn mn mn mn mn mn mnl | mnO mn mnl | mnO mnl | mnO
Note 1 Note 2
TXEmn RXEmn Setting of operation mode of channel n
0 0 Disable communication.
0 1 Reception only
1 0 Transmission only
1 1 Transmission/reception
DAPmMnN CKPmn Selection of data and clock phase in CSI mode Type
0 0 sckp LTI LTI LT LT LT LT 1
Sop
Slp [ 1 1 1 1 1 1 1
0 1 sckp LTI LI LI 2
sop
Slp [ 1 1 1 1 1 1 1
) 0 sckp LT LT LT LILT LI LI 3
sop
sip [ 1 1 1 1 [ 1 1
. . e apigigigigigigigh 4
sop
slp [ 1 1 1 1 1 1 1
Be sure to set DAPmn, CKPmn = 0, 0 in the UART mode and simplified 1°C mode.
EOCmn Selection of masking of error interrupt signal (INTSREX (x = 0 to 2))
0 Masks error interrupt INTSREXx (INTSRx is not masked).
1 Enables generation of error interrupt INTSREX (INTSRx is masked if an error occurs).
Set EOCmn = 0 in the CSI mode, simplified 1°C mode, and during UART transmission"°*® 3,
Set EOCmn = 1 during UART reception.
(Notes, Caution and Remark are on the next page.)
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<R> Notes 1. The SCR00, SCR02, and SCR10 registers only. Others are fixed to 0.
2. The SCRO00 and SCRO1 registers only. Others are fixed to 1.
3. When using CSImn not with EOCmn = 0, error interrupt INTSREO may be generated.

Caution Be sure to clear bits 3, 6, and 11 to “0”. Be sure to set bit 2to “1”.

Remark m: Unit number (m =0, 1)
n: Channel number (n =0 to 3)
p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
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¢ Setting of serial communication operation setting register mn (SCRmn) (2/2)

Symbol

SCRmn

<R> Address: FO118H, FO119H (SCRO00) - FO11EH, FO11FH (SCRO03), After reset: 0087H R/W
F0158H, FO159H (SCR10), FO15AH, FO15BH (SCR11)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXE | RXE | DAP | CKP | 0 |EOC|PTC |PTC | DIR | O |SLC|SLC| © 1 | DLS | DLS
mn mn mn mn mn mnl | mnO mn mnl | mn0O mnl | mnO
Note 1 Note 2
PTCmnl PTCmnO Setting of parity bit in UART mode
Transmission Reception
0 0 Does not output the parity bit. Receives without parity
0 1 Outputs 0 parity™**®>, No parity judgment
1 0 Outputs even parity. Judged as even parity.
1 1 Outputs odd parity. Judges as odd parity.

Be sure to set PTCmn1, PTCmnO = 0, 0 in the CSI mode and simplified I°C mode.

DIRmn Selection of data transfer sequence in CSI and UART modes
0 Inputs/outputs data with MSB first.
1 Inputs/outputs data with LSB first.

Be sure to clear DIRmn = 0 in the simplified I°C mode.

SLCmn1™*! | SLCmno Setting of stop bit in UART mode
0 0 No stop bit
0 1 Stop bit length = 1 bit
1 0 Stop bit length = 2 bits (mn = 00, 02, 10 only)
1 1 Setting prohibited

When the transfer end interrupt is selected, the interrupt is generated when all stop bits have been completely transferred.
Set 1 bit (SLCmn1, SLCmnO = 0, 1) during UART reception and in the simplified 1°C mode.
Set no stop bit (SLCmn1, SLCmnO = 0, 0) in the CSI mode.

DLSmn1M? DLSmnO Setting of data length in CSI and UART modes
0 1 9-bit data length (stored in bits 0 to 8 of the SDRmn register) (settable in UART mode only)
1 0 7-bit data length (stored in bits 0 to 6 of the SDRmn register)
1 1 8-bit data length (stored in bits 0 to 7 of the SDRmn register)

Other than above

Setting prohibited

Be sure to set DLSmn1, DLSMnO = 1, 1 in the simplified 1°C mode.

(Notes, Caution and Remark are on the next page.)
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Notes 1. The SCR00, SCR02, and SCR10 registers only.
2. The SCRO00 and SCRO1 registers only. Others are fixed to 1.

3. 0is always added regardless of the data contents.

Caution Be sure to clear bits 3, 6, and 11 to “0". (Also clear bit 5 of the SCR01, SCR03, or SCR11 register to 0,
as well as bit 1 of the SCR02, SCR03, SCR10, SCR11 registers). Be sure to set bit 2to “1".

Remark m: Unit number (m =0, 1)
n: Channel number (n=0to0 3)
p: CSI number (80-pin products: p = 00, 10, 20, 21 64-pin products: p = 00, 21)
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3. 12. 3. 5 Higher 7 bits of the serial data register mn (SDRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 5 Higher 7 bits of the serial
data register mn (SDRmn) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 12. 3. 6 Serial flag clear trigger register mn (SIRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 6 Serial flag clear trigger
register mn (SIRmn) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 12. 3. 7 Serial status register mn (SSRmn)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 7 Serial status register mn
(SSRmn) in RL78/G1A Hardware User’'s Manual (RO1LUHO305E).

3. 12. 3. 8 Serial channel start register m (SSm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 8 Serial channel start register
m (SSm) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 12. 3. 9 Serial channel stop register m (STm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 9 Serial channel stop register
m (STm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.12. 3. 10 Serial channel enable status register m (SEm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 10 Serial channel enable status
register m (SEm) in RL78/G1A Hardware User’'s Manual (RO1UHO0305E).

3.12. 3. 11 Serial output enable register m (SOEm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 11 Serial output enable register
m (SOEm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 12. 3. 12 Serial output register m (SOm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 12 Serial output register m
(SOm) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 12. 3. 13 Serial output level register m (SOLm)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 13 Serial output level register
m (SOLm) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 12. 3. 14 Serial standby control register 0 (SSCO0)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 14 Serial standby control
register 0 (SSCO0) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 12. 3. 15 Input switch control register (ISC)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 15 Input switch control register
(ISC) in RL78/G1A Hardware User’'s Manual (RO1LUHO305E).

3. 12. 3. 16 Noise filter enable register 0 (NFENO)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 12. 3. 16 Noise filter enable register 0
(NFENO) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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<R> 3.12. 3. 17 Registers controlling port functions of serial input/output pins

Using the serial array unit requires setting of the registers that control the port functions multiplexed on the target
channel (port mode register (PMxx), port register (Pxx), port input mode register (PIMxx), port output mode register
(POMxx), port mode control register (PMCxx)).

For details, see 3. 4. 3. 1 Port mode registers (PMxx), 3. 4. 3. 2 Port registers (Pxx), 3. 4. 3. 4 Port input mode
registers (PIMxx), 3. 4. 3. 5 Port output mode registers (POMxx), and 3. 4. 3. 6 Port mode control registers
(PMCxx).

For details of setting example, see 12. 3. 17 Registers controlling port functions of serial Input/output pins in
RL78/G1A Hardware User’s Manual (RO1LUHO305E).
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3. 12. 4 Operation stop mode

See 12. 4 Operation Stop Mode in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.12.5 Operation of 3-Wire serial I/O (CSI00, CSI10, CSI20, CSI21) communication

See 12. 5 Operation of 3-Wire Serial I/O (CSI00, CSI01, CSI10, CSI11, CSI20, CSI21) Communication in
RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.12. 6 Operation of UART (UARTO to UART2) communication

See 12. 6 Operation of UART (UARTO to UART2) Communication in RL78/G1A Hardware User's Manual
(ROLUHO305E).

3.12.7 LIN communication operation

See 12. 7 LIN Communication Operation in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 12. 8 Operation of simplified I°c (lIcoo, lic1o, 11C20) communication

See 12. 8 Operation of Simplified I’c (licoo, licol, lc1o, lic1y, lic20, lic21) Communication in RL78/G1A
Hardware User’s Manual (RO1UHO305E).
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3. 13 Serial Interface IICA

Serial interface IICA is not provided in RL78/G1E (64-pin products, 80-pin products).
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3. 14 Multiplier and Divider/Multiply-Accumulator

See CHAPTER 14 MULTIPLIER AND DIVIDER/MULTIPLY-ACCUMULATOR in RL78/G1A Hardware User’s
Manual (ROLUHO305E).
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3. 15 DMA Controller

See CHAPTER 15 DMA CONTROLLER in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 16 Interrupt Functions

The interrupt function switches the program execution to other processing. When the branch processing is finished,
the program returns to the interrupted processing. The number of interrupt sources differs, depending on the product.

64-pin products 80-pin products

Maskable External 2 5

interrupts Internal 25

3. 16. 1 Interrupt function types

The following two types of interrupt functions are used.

(1) Maskable interrupts

These interrupts undergo mask control. Maskable interrupts can be divided into four priority groups by setting the
priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L, PR11H,
PR12L, PR12H).

Multiple interrupt servicing can be applied to low-priority interrupts when high-priority interrupts are generated. If two
or more interrupt requests, each having the same priority, are simultaneously generated, then they are processed
according to the default priority of vectored interrupt servicing. Default priority, see Table 3-13.

A standby release signal is generated and STOP, HALT, and SNOOZE modes are released.

External interrupt requests and internal interrupt requests are provided as maskable interrupts.

(2) Software interrupt

This is a vectored interrupt generated by executing the BRK instruction. It is acknowledged even when interrupts are
disabled. The software interrupt does not undergo interrupt priority control.

3. 16. 2 Interrupt sources and configuration

Interrupt sources include maskable interrupts and software interrupts. In addition, they also have up to seven reset
sources (see Table 3-13). The vector codes that store the program start address when branching due to the generation

of a reset or various interrupt requests are two bytes each, so interrupts jump to a 64 K address of 00000H to OFFFFH.

RO1UHO0353EJ0200 Rev.2.00

193
Mar 31, 2014 RENESAS



<R>

RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

Table 3-13. Interrupt Source List (1/3)

g §“ Interrupt Source g g 5 RL78/G1E
= : > o (3] [e2) o]
% % Name Trigger % :_,' é} _4.; _go
g 2 2 2
§
z
= 0 | INTWDTI Watchdog timer interval™*®® Internal | 0004H (A) J V
;ﬁ (75% of overflow time + 1/2fi)
® 1 | INTLVI Voltage detection"**®* 0006H v
2 INTPO Pin input edge detection External | 0008H (B) y
3 |INTP1 000AH - V
4 | INTP2 000CH - V
5 INTP3 000EH - -
6 INTP4 0010H - -
7 INTP5 0012H - -
8 | INTST2/ UART2 transmission transfer end or buffer empty interrupt/ | Internal | 0014H (A [V
INTCSI20/ CSI20 transfer end or buffer empty interrupt/
INTIIC20 11C20 transfer end
9 |INTSR2/ UART2 reception transfer end or buffer empty interrupt/ 0016H Note® | (Note
INTCSI21/ CSI21 transfer end or buffer empty interrupt/
INTIIC21 [IC21 transfer end
10 | INTSREZ2 UART?2 reception communication error occurrence 0018H v v
11 | INTDMAO | End of DMAO transfer 001AH V v
12 | INTDMALl | End of DMA1 transfer 001CH \/ \/
13 | INTSTO/ UARTO transmission transfer end or buffer empty interrupt/ 001EH v v
INTCSI00/ CSI00 transfer end or buffer empty interrupt/
INTIICOO I1C00 transfer end
14 | INTSRO/ UARTO reception transfer end or buffer empty interrupt/ 0020H Note7 | (Note 7
INTCSI01/ | CSI01 transfer end or buffer empty interrupt/
INTIICO1 IIC01 transfer end
15 | INTSREO UARTO reception communication error occurrence 0022H
INTTMO1H | End of timer channel 1 count or capture (at higher 8-bit
timer operation)
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 53 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 3-13.
3. When bit 7 (WDTINT) of the option byte (O0O0COH) is set to 1.
4. When bit 7 (LVIMD) of the voltage detection level register (LVIS) is cleared to 0.
5. INTST2 only.
6. INTSR2 and INTCSI21 only.
7. INTSRO only.
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Table 3-13. Interrupt Source List (2/3)

% 8 Interrupt Source % § é,'? RL78/G1E
=1 m = - 5
5 = Name Trigger 5 9_‘| o g 8
: 2 ul @ S o o
3|2 5 5 = N
3 ]
5 B E | 2
g @ S
& =
<
©
@
g
§ 16 | INTSTY/ UART1 transmission transfer end or buffer empty interrupt/ | Internal | 0024H (A [N
g INTCSI10/ CSI10 transfer end or buffer empty interrupt/
® INTIIC10 IIC10 transfer end
17 | INTSR1/ UARTL reception transfer end/ 0026H Noted | (Note 4
INTCSI11/ | CSI11 transfer end or buffer empty interrupt/
INTIC11 IIC11 transfer end
18 | INTSRE1 UART1 reception communication error occurrence 0028H
INTTMO3H | End of timer channel 3 count or capture (at higher 8-bit N
<R> timer operation)
19 | INTICAO End of ICAO communication 002AH - -
20 | INTTMOO End of timer channel O count or capture 002CH N R
21 | INTTMO1 End of timer channel 1 count or capture (at 16-bit/lower 8- 002EH R
<R> bit timer operation)
22 | INTTMO02 End of timer channel 2 count or capture 0030H
23 | INTTMO3 End of timer channel 3 count or capture (at 16-bit/lower 8- 0032H N R
<R> bit timer operation)
24 | INTAD End of A/D conversion 0034H V V
25 | INTRTC Fixed-cycle signal of real-time clock/alarm match detection 0036H - -
26 | INTIT Interval signal of 12-bit interval timer detection 0038H v ol
27 | INTKR Key return signal detection External | 003AH (©) y \/
28 | INTTMO04 End of timer channel 4 count or capture Internal | 0042H A) N N
Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 39 indicates the lowest priority.
2. Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 3-13.
INTSTL1 only.
4. INTSR1 only.
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Table 3-13. Interrupt Source List (3/3)

% g Interrupt Source % § Y RL78/G1E
2| g 3 g 5 [ | a
5 = Name Trigger 2 3 @) & g
302 o m g T |z
=S =2 =
3 |8 © ® @
% B E |2
s 3 E)
] =
<
k=]
@
g
&Z, 29 | INTTMO5 End of timer channel 5 count or capture Internal | 0044H A) N N
23
g | 30 |INTTMO6 End of timer channel 6 count or capture 0046H v v
[0
31 | INTTMO7 End of timer channel 7 count or capture 0048H y v
32 | INTP6 Pin input edge detection External | 004AH (B) - \/
33 | INTP7 004CH - -
34 | INTP8 004EH - -
35 | INTP9 0050H - -
36 | INTP10 0052H - -
37 | INTP11 0054H - -
<R> 38 | INTMD End of division operation/Overflow of multiplyaccumulation | Internal | 005EH (A) v v
result occurs
39 |INTFL Reserved "*'** 0062H
g - BRK Execution of BRK instruction - 007EH (D)
<
5}
@
§ - | RESET RESET pin input - 0000H - v v
[0]
- POR Power-on-reset y y
LVD Voltage detection™**®* N N
WDT Overflow of watchdog timer N N
TRAP Execution of illegal instruction™*®® v v
IAW lllegal-memory access y y
RAMTOP RAM parity error \ \/

Notes 1. The default priority determines the sequence of interrupts if two or more maskable interrupts occur
simultaneously. Zero indicates the highest priority and 39 indicates the lowest priority.

Basic configuration types (A) to (D) correspond to (A) to (D) in Figure 3-13.

<R> Be used at the flash self programming library or the data flash library.

When bit 7 (LVIMD) of the voltage detection level register (LVIS) is set to 1.

o~ 0D

When the instruction code in FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.
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Figure 3-13. Basic Configuration of Interrupt Function (1/2)

(@) Internal maskable interrupt

S Internal bus %
MK IE PR1 | PRO ISP1 | ISPO
T ’_Lﬁ
Interrupt _CI \ - Vector table
request IF L/ Priority controller address generator

Standby release

signal
(b) External maskable interrupt (INTPn)
Internal bus S
External interrupt edge
enable register MK IE PR1 | PRO ISP1| ISPO
(EGP, EGN)
| T —
—CI \ P Vector table
INTPnN pin input — dEdge IE )} Priority controller address generator
etector
Standby release
signal
IF: Interrupt request flag
IE: Interrupt enable flag
ISPO: In-service priority flag O
ISP1: In-service priority flag 1
MK:  Interrupt mask flag
PRO: Priority specification flag 0
PR1: Priority specification flag 1
Remark 64-pin products: n=0
80-pin products: n=0t0 3, 6
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Figure 3-13. Basic Configuration of Interrupt Function (2/2)

(c) External maskable interrupt (INTKR)

Internal bus
Key return mode
register (KRM) MK | 0 ISP1 | ISPO

E PR1 | PR
1

—

Key interrupt

| )} Priority controller

Vector table

KRn pin input detector —1 IF address generator,
Standby release
signal

(d) Software interrupt
S Internal bus S
Interrupt Vector table
request address generator
IF: Interrupt request flag
IE: Interrupt enable flag
ISPO: In-service priority flag O
ISP1: In-service priority flag 1
MK:  Interrupt mask flag
PRO: Priority specification flag 0
PR1: Priority specification flag 1
Remark 64-pin products: n=0to 6
80-pin products: n=0to 7
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3. 16. 3 Registers controlling interrupt functions

The following 6 types of registers are used to control the interrupt functions.

¢ Interrupt request flag register (IFOL, IFOH, IF1L, IF1H, IF2L, IF2H)

¢ Interrupt mask flag register (MKOL, MKOH, MK1L, MK1H, MK2L, MK2H)

e Priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PRO2L, PRO2H, PR10L, PR10H, PR11L,
PR11H, PR12L, PR12H)

e External interrupt rising edge enable register (EGPO)

e External interrupt falling edge enable register (EGNO)

e Program status word (PSW)

Table 3-14 shows a list of interrupt request flags, interrupt mask flags, and priority specification flags corresponding to

interrupt request sources.

Table 3-14. Flags Corresponding to Interrupt Request Sources (1/4)

Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag RL78/G1E
Source Register Register Register o -
B o
° o
=} =}
INTWDTI WDTIIF IFOL WDTIMK MKOL WDTIPRO, WDTIPR1 | PROOL, N N
INTLVI LVIIF LVIMK LVIPRO, LVIPR1 PR10L N N
INTPO PIFO PMKO PPROO, PPR10 N N
INTP1 PIF1 PMK1 PPRO1, PPR11 - N
INTP2 PIF2 PMK2 PPRO2, PPR12 - N
INTP3 PIF3 PMK3 PPRO3, PPR13 - -
INTP4 PIF4 PMK4 PPRO4, PPR14 - -
INTP5 PIF5 PMK5 PPRO5, PPR15 - -
INTST2VT | STIF2Ne! IFOH STMK2Y'®! | MKOH STPRO2, STPR12"®" | PROOH, N
INTCSI20™*® ! | CSlIF20™? CSIMK20"°te? CSIPR020, PR10H - N
CSIPR120"**
INTHIIC20™? | nicIF20Me? lICMK20"te ! IICPR020, - N
IICPR120M !
INTSR2V®2 | SRIF2Ne2 SRMK2Mte 2 SRPR02, SRPR12"°t? -
INTCSI21M"®2 | cSlIF21t? CSIMK21\°te? CSIPRO021, N
CSIPR121M*¢2
INTHC21"° 2 | |cIF21Ne2 lICMK 21t 2 IICPRO21, - -
IICPR121"°?

Notes 1. If one of the interrupt sources INTST2, INTCSI20, and INTIIC20 is generated, bit O of the IFOH register is set to
1. Bit 0 of the MKOH, PROOH, and PR10H registers can be used for all three of these interrupt sources.

2. If one of the interrupt sources INTSR2, INTCSI21, and INTIIC21 is generated, bit 1 of the IFOH register is set to

1. Bit 1 of the MKOH, PROOH, and PR10H registers can be used for all three of these interrupt sources.
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Table 3-14. Flags Corresponding to Interrupt Request Sources (2/4)

Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag RL78/G1E
Source Register Register Register o -
I o
o o
=} 35
INTSRE2 SREIF2 IFOH SREMK2 MKOH SREPRO2, PROOH, \ N
SREPR12 PR10H
INTDMAO DMAIFO DMAMKO DMAPROO, \ N
DMAPR10
INTDMAL DMAIF1 DMAMK1 DMAPRO1, \ N
DMAPR11
INTSTO ! STIFQV'e! STMKON et STPROO, S N
STPR10M'*®*
INTCSI00™*®* | csiFooNe? CSIMKOoQ"°te? CSIPRO00O, S N
CSIPR100™**
INTIICOQ" e lICIFoQ™te ! lICMKoo™ete IICPRO0O, \ N
IICPR100"" !
INTSROM'®? SRIFQNte? SRMKQ"*¢2 SRPROO, \ N
SRPR10M"*2
INTCSI01M*®2 | csiFo1N*e? CSIMKO1'°te? CSIPROO1, - -
CSIPR101"*¢2
INTIICO1Nt 2 lciFo1Noe? [ICMKO1"te IICPROO01, - -
IICPR101N?
INTSREQ™**® | SREIFQ"*®? SREMKON'®3 SREPROO, \ N
SREPR10™"3
INTTMO1H'®2 | TMIFO1HN'® 3 TMMKO1HNe3 TMPROO1H, \ N
TMPR101HY"®3

Notes 1. If one of the interrupt sources INTSTO, INTCSIO0, and INTIICOO is generated, bit 5 of the IFOH register is set to
1. Bit 5 of the MKOH, PROOH, and PR10H registers can be used for all three of these interrupt sources.

2. If one of the interrupt sources INTSRO, INTCSIO01, and INTIICO1 is generated, bit 6 of the IFOH register is set to

1. Bit 6 of the MKOH, PROOH, and PR10H registers can be used for all three of these interrupt sources.

3. Do not use the error interrupt of UARTO reception and the interrupt of channel 1 of TAUO (while the higher 8 bits

are operating at a timer) at the same time because they share flags for the interrupt request sources. If the error
interrupt of UARTO reception is not used (EOCO01 = 0), UARTO and channel 1 of TAUO (while the higher 8 bits
are operating at a timer) can be used at the same time. If the interrupt source INTSREO or INTTMO1H is
generated, bit 7 of the IFOH register is set to 1. Bit 7 of the MKOH, PROOH, and PR10H registers can be used

for both these interrupt sources.
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Table 3-14. Flags Corresponding to Interrupt Request Sources (3/4)

Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag RL78/G1E
Source Register Register Register » -
B o
o o
35 =}
INTST1'e ! STIF1te? IF1L STMK1ret MK1L STPROL, PROIL, S N
STPR11M'*®* PR11L
INTCSI10M*®* | CSIIF10™te! cSsIMK1o™te! CSIPRO10, - N
CSIPR110™*!
INTHC10™*! | ICIF10Met lICMK 10! IICPRO10, - N
IICPR110"*!
INTSR1VOte? SRIF1te? SRMK1N*®? SRPRO1, S N
SRPR11M*¢2
INTCSI11M*®2 | csiF11M*e? CSIMK11'°te? CSIPRO11, - -
CSIPR111"*¢2
INTHC12"°2 | ICIF11Me? lICMK11ete? IICPRO11, - -
IICPR111"°"?
INTSRE1LV*®® | SREIF1"*e® SREMK1M'®3 SREPRO1, \ N
SREPR11M"*?
INTTMO3H""2® | TMIFO3H" e ? TMMKO3HN"® 3 TMPROO3H, S N
TMPR103H""?
INTIICAO IICAIFO IICAMKO IICAPROO, - -
IICAPR10
INTTMOO TMIFOO TMMKO0 TMPROO0O, \ N
TMPR100
INTTMO1 TMIFO1 TMMKO1 TMPROO1, \ N
TMPR101
INTTMO2 TMIFO2 TMMKO02 TMPR002, \ N
TMPR102
INTTMO3 TMIFO3 TMMKO3 TMPROO03, \ N
TMPR103
INTAD ADIF IF1H ADMK MK1H ADPRO, ADPR1 | PRO1H, \ N
INTRTC RTCIF RTCMK RTCPRO, PR11H - -
RTCPR1
INTIT ITIF ITMK ITPRO, ITPR1 \
INTKR KRIF KRMK KRPRO, KRPR1 \
INTTMO4 TMIFO4 TMMKO04 TMPRO04, \
TMPR104

(Notes are on the next page.)
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Notes 1. If one of the interrupt sources INTST1, INTCSI10, and INTIIC10 is generated, bit O of the IF1L register is set

to 1. Bit 0 of the MK1L, PRO1L, and PR11L registers can be used for all three of these interrupt sources.
2. If one of the interrupt sources INTSR1, INTCSI11, and INTIIC11 is generated, bit 1 of the IF1L register is
set to 1. Bit 1 of the MK1L, PRO1L, and PR11L registers can be used for all three of these interrupt sources.
<R> 3. Do not use the error interrupt of UART1 reception and the interrupt of channel 3 of TAUO (while the higher 8
bits are operating at a timer) at the same time because they share flags for the interrupt request sources. If
the error interrupt of UARTL1 reception is not used (EOCO03 = 0), UART1 and channel 3 of TAUO (while the
higher 8 bits are operating at a timer) can be used at the same time. If the interrupt source INTSRE1 or
INTTMO3H is generated, bit 2 of the IF1L register is set to 1. Bit 2 of the MK1L, PRO1L, and PR11L

registers can be used for both these interrupt sources.
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Table 3-14. Flags Corresponding to Interrupt Request Sources (4/4)

Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag RL78/G1E
Source Register Register Register 2 @
§ |
INTTMO5 TMIFO5 IF2L TMMKO5 MK2L TMPROO05, PRO2L, v v
TMPR105 PR12L
INTTMO6 TMIF06 TMMKO06 TMPRO0O06, N N
TMPR106
INTTMO7 TMIFO7 TMMKO7 TMPROO07, N N
TMPR107
INTP6 PIF6 PMK6 PPRO06, PPR16 - v
INTP7 PIF7 PMK7 PPRO7, PPR17 - -
INTP8 PIF8 PMK8 PPRO08, PPR18 - -
INTP9 PIF9 PMK9 PPRO09, PPR19 - -
INTP10 PIF10 PMK10 PPRO10, - -
PPR110
INTP11 PIF11 IF2H PMK11 MK2H PPRO11, PRO2H, - -
PPR111 PR12H
INTMD MDIF MDMK MDPRO, J V
MDPR1
INTFL FLIF FLMK FLPRO, FLPR1 J V

The bit settings which are different from that of RL78/G1A (64-pin products) are shown on the next page. For details of
each register, see 16. 3 Registers Controlling Interrupt Functions in RL78/G1A Hardware User’'s Manual
(RO1UHO305E).
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The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 16. 3 Registers Controlling Interrupt Functions in RL78/G1A Hardware User’s Manual
(RO1UHO305E).

3.16. 3. 1 Interrupt request flag register (IFOL, IFOH, IF1L, IF1H, IF2L, IF2H)
e 64-pin products

Address: FFFEOH After reset: 00H R/W
Symbol <7> 6 5 4 3 <2> <1> <0>

IFOL 0 0 0 0 0 PIFO LVIIF WDTIIF

Address: FFFE1H After reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IFOH TMIFO1H SRIFO STIFO DMAIF1 DMAIFO SREIF2 SRIF2 STIF2
SREIFO CSIIFO0 CSlIF21

IICIFO0

Address: FFFE2H After reset: 00H R/W

Symbol <7> <6> <5> <4> 3 <2> <1> <0>
IF1L TMIFO3 TMIF02 TMIFO1 TMIFOO 0 SREIF1 SRIF1 STIF1
TMIFO3H

Address: FFFE3H  After reset: 00H R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>

IF1H TMIF04 0 0 0 KRIF ITIF 0 ADIF

Address: FFFDOH  After reset: 00H R/W
Symbol 7 6 5 4 3 <2> <1> <0>

IF2L 0 0 0 0 0 TMIFO7 TMIF06 TMIF05

Address: FFFD1H After reset: 00H R/W
Symbol <7> 6 <5> 4 3 2 1 0

IF2H FLIF 0 MDIF 0 0 0 0 0

Cautions 1. Be sure to clear bits 3to 7 of the IFOL register to “0”.
2. Besureto clear bit 3 of the IF1L register to “0”.
3. Besureto clear bits 1 and 4 to 6 of the IF1H register to “0”.
4. Be sure to clear bits 3to 7 of the IF2L register to “0”.
5. Be sureto clear bits 0to 4 and 6 of the IF2H register to “0”.
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¢ 80-pin products

Address: FFFEOH  After reset: 00H R/W

Symbol 7 6 5 <4> <3> <2> <1> <0>
IFOL 0 0 0 PIF2 PIF1 PIFO LVIIF WDTIIF
Address: FFFE1H After reset: 00H R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IFOH TMIFO1H SRIFO STIFO DMAIF1 DMAIFO SREIF2 SRIF2 STIF2
SREIFO CSIIF00 CSIIF21 CSIIF20
IICIFO0 IICIF20
Address: FFFE2H  After reset: 00H R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
IF1L TMIFO3 TMIF02 TMIFO1 TMIFOO0 0 SREIF1 SRIF1 STIF1
TMIFO3H CSIIF10
IICIF10
Address: FFFE3H  After reset: 00H R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
IF1H TMIFO4 0 0 0 KRIF ITIF 0 ADIF
Address: FFFDOH  After reset: 00H R/W
Symbol 7 6 5 4 <3> <2> <1> <0>
IF2L 0 0 0 0 PIF6 TMIFO7 TMIF06 TMIFO5
Address: FFFD1H After reset: 00H R/W
Symbol <7> 6 <5> 4 3 2 1 0
IF2H FLIF 0 MDIF 0 0 0 0 0
Cautions 1. Be sure to clear bits 5to 7 of the IFOL register to “0”.

2. Besureto clear bit 3 of the IF1L register to “0”.

Be sure to clear bits 1 and 4 to 6 of the IF1H register to “0”.

3
4. Be sure to clear bits 4to 7 of the IF2L register to “0".
5

Be sure to clear bits 0 to 4 and 6 of the IF2H register to “0”.
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3. 16. 3. 2 Interrupt mask flag register (MKOL, MKOH, MK1L, MK1H, MK2L, MK2H)

e 64-pin products

Address: FFFE4H After reset: FFH R/W

Symbol 7 6 5 4 3 <2> <1> <0>
MKOL 1 1 1 1 1 PMKO LVIMK WDTIMK
Address: FFFESH  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
MKOH TMMKO1H SRMKO STMKO DMAMK1 DMAMKO SREMK2 SRMK2 STMK2
SREMKO CSIMKO00 CSIMK21
IICMKO00
Address: FFFE6H After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
MK1L TMMKO3 TMMKO02 TMMKO1 TMMKOO0 1 SREMK1 SRMK1 STMK1
TMMKO3H
Address: FFFE7H  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
MK1H TMMKO04 1 1 1 KRMK ITMK 1 ADMK
Address: FFFD4H  After reset: FFH R/W
Symbol 7 6 5 4 3 <2> <1> <0>
MK2L 1 1 1 1 1 TMMKO7 TMMKO06 TMMKO5
Address: FFFD5H  After reset: FFH R/W
Symbol <7> 6 <5> 4 3 2 1 0
MK2H FLMK 1 MDMK 1 1 1 1 1
Cautions 1. Be sure to set bits 3 to 7 of the MKOL register to “1”.

2. Besureto set bit 3 of the MK1L register to “1”.
Be sure to set bits 1 and 4 to 6 of the MK1H register to “1”.

3
4. Be sure to set bits 3to 7 of the MK2L register to “1”.
5

Be sure to set bits 0 to 4 and 6 of the MK2H register to “1”.
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¢ 80-pin products

Address: FFFE4H  After reset: FFH R/W

Symbol 7 6 5 <4> <3> <2> <1> <0>
MKOL 1 1 1 PMK2 PMK1 PMKO LVIMK WDTIMK
Address: FFFE5H  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
MKOH TMMKO1H SRMKO STMKO DMAMK1 DMAMKO SREMK2 SRMK2 STMK2
SREMKO CSIMKOO0 CSIMK21 CSIMK20
IICMKO00 IICMK20
Address: FFFE6H  After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
MK1L TMMKO03 TMMKO02 TMMKO1 TMMKO00 1 SREMK1 SRMK1 STMK1
TMMKO3H CSIMK10
IICMK10
Address: FFFE7H  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
MK1H TMMKO04 1 1 1 KRMK ITMK 1 ADMK
Address: FFFD4H  After reset: FFH R/W
Symbol 7 6 5 4 <3> <2> <1> <0>
MK2L 1 1 1 1 PMK6 TMMKO7 TMMKO06 TMMKO05
Address: FFFD5H  After reset: FFH  R/W
Symbol <7> 6 <5> 4 3 2 1 0
MK2H FLMK 1 MDMK 1 1 1 1 1
Cautions 1. Be sure to set bits 5to 7 of the MKOL register to “1”.
2. Besureto set bit 3 of the MK1L register to “1”.
3. Besureto set bits 1 and 4 to 6 of the MK1H register to “1”.
4. Be sure to set bits 4 to 7 of the MK2L register to “1”.
5. Be sureto set bits 0 to 4 and 6 of the MK2H register to “1”.
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3. 16. 3. 3 Priority specification flag registers (PROOL, PROOH, PRO1L, PRO1H, PR10L, PR10H, PR11L, PR11H,
PR12L, PR12H, PRO2L, PRO2H)
e 64-pin products

Address: FFFE8H  After reset: FFH R/W

Symbol 7 6 5 4 3 <2> <1> <0>
PROOL 1 1 1 1 1 PPROO LVIPRO WDTIPRO
Address: FFFECH  After reset: FFH R/W
Symbol 7 6 5 4 3 <2> <1> <0>
PR10L 1 1 1 1 1 PPR10 LVIPR1 WDTIPR1
Address: FFFE9H  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PROOH TMPROO1H SRPROO STPROO DMAPRO1 DMAPROO SREPRO02 SRPR02 STPRO2
SREPROO CSIPRO00 CSIPR0O21
IICPROO
Address: FFFEDH  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PR10H TMPR101H SRPR10 STPR10 DMAPR11 DMAPR10 SREPR12 SRPR12 STPR12
SREPR10 CSIPR100 CSIPR121
IICPR100
Address: FFFEAH  After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PRO1L TMPRO03 TMPRO002 TMPRO01 TMPRO00 1 SREPRO1 SRPRO1 STPRO1
TMPROO3H
Address: FFFEEH After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PR11L TMPR103 TMPR102 TMPR101 TMPR100 1 SREPR11 SRPR11 STPR11
TMPR103H
Address: FFFEBH  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
PRO1H TMPRO04 1 1 1 KRPRO ITPRO 1 ADPRO
Address: FFFEFH  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
PR11H TMPR104 1 1 1 KRPR1 ITPR1 1 ADPR1
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Address: FFFD8H  After reset: FFH R/W

Symbol 7 6 5 4 3 <2> <1> <0>
PRO2L 1 1 1 1 1 TMPROO7 TMPRO06 TMPRO05
Address: FFFDCH  After reset: FFH R/W
Symbol 7 6 5 4 3 <2> <1> <0>
PR12L 1 1 1 1 1 TMPR107 TMPR106 TMPR105
Address: FFFD9H  After reset: FFH R/W
Symbol <7> 6 <5> 4 3 2 1 0
PRO2H FLPRO 1 MDPRO 1 1 1 1 1
Address: FFFDDH  After reset: FFH R/W
Symbol <7> 6 <5> 4 3 2 1 0
PR12H FLPR1 1 MDPR1 1 1 1 1 1
Cautions 1. Be sure to set bits 3to 7 of the PROOL register to “1”.
2. Be sureto set bits 3to 7 of the PR10L register to “1”.
3. Besureto set bit 3 of the PROLL register to “1”.
4. Be sureto set bit 3 of the PR11L register to “1”.
5. Be sureto set bits 1 and 4 to 6 of the PRO1H register to “1".
6. Be sureto set bits 1 and 4 to 6 of the PR11H register to “1".
7. Be sureto set bits 3to 7 of the PRO2L register to “1”.
8. Be sureto set bits 3to 7 of the PR12L register to “1”.
9. Be sureto set bits 0to 4 and 6 of the PRO2H register to “1”.
10. Be sure to set bits 0 to 4 and 6 of the PR12H register to “1".
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¢ 80-pin products

Address: FFFE8H  After reset: FFH R/W

Symbol 7 6 5 <4> <3> <2> <1> <0>
PROOL 1 1 1 PPR02 PPRO1 PPROO LVIPRO WDTIPRO
Address: FFFECH  After reset: FFH R/W
Symbol 7 6 5 4 <3> <2> <1> <0>
PR10L 1 1 1 PPR12 PPR11 PPR10 LVIPR1 WDTIPR1
Address: FFFE9QH  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PROOH TMPROO1H SRPRO0 STPROO DMAPRO1 DMAPROO SREPRO02 SRPRO02 STPR02
SREPROO IICPR0O0O CSIPR0O21 CSIPR020
IICPR020
Address: FFFEDH  After reset: FFH R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
PR10H TMPR101H SRPR10 STPR10 DMAPR11 DMAPR10 SREPR12 SRPR12 STPR12
SREPR10 CSIPR100 CSIPR121 CSIPR120
IICPR100 IICPR120
Address: FFFEAH  After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PRO1L TMPRO003 TMPRO002 TMPRO001 TMPRO000 1 SREPRO1 SRPRO1 STPRO1
TMPROO3H CSIPRO10
IICPRO10
Address: FFFEEH  After reset: FFH R/W
Symbol <7> <6> <5> <4> 3 <2> <1> <0>
PR11L TMPR103 TMPR102 TMPR101 TMPR100 1 SREPR11 SRPR11 STPR11
TMPR103H CSIPR110
IICPR110
Address: FFFEBH  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
PRO1H TMPRO004 1 1 1 KRPRO ITPRO 1 ADPRO
Address: FFFEFH  After reset: FFH R/W
Symbol <7> 6 5 4 <3> <2> 1 <0>
PR11H TMPR104 1 1 1 KRPR1 ITPR1 1 ADPR1
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Address: FFFD8H  After reset: FFH R/W
Symbol 7 6 5 4 <3> <2> <1> <0>

PRO2L 1 1 1 1 PPRO6 TMPRO007 TMPRO006 TMPRO005

Address: FFFDCH  After reset: FFH R/W
Symbol 7 6 5 4 <3> <2> <1> <0>

PR12L 1 1 1 1 PPR16 TMPR107 TMPR106 TMPR105

Address: FFFD9H  After reset: FFH R/W
Symbol <7> 6 <5> 4 3 2 1 0

PRO2H FLPRO 1 MDPRO 1 1 1 1 1

Address: FFFDDH  After reset: FFH R/W
Symbol <7> 6 <5> 4 3 2 1 0

PR12H FLPR1 1 MDPR1 1 1 1 1 1

Cautions 1. Be sure to set bits 5to 7 of the PROOL register to “1”.

Be sure to set bits 5 to 7 of the PR10L register to “1”.

Be sure to set bit 3 of the PRO1L register to “1”.

Be sure to set bit 3 of the PR11L register to “1”.

Be sure to set bits 1 and 4 to 6 of the PRO1H register to “1”.
Be sure to set bits 1 and 4 to 6 of the PR11H register to “1”.
Be sure to set bits 4 to 7 of the PRO2L register to “1”.

Be sure to set bits 4 to 7 of the PR12L register to “1”.

© ® N o 0 b~ w D

Be sure to set bits 4 to 7 of the PRO2H register to “1”.
10. Be sure to set bits 0 to 4 and 6 of the PR12H register to “1”.
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3. 16. 3. 4 External interrupt rising edge enable register (EGPO0),
External interrupt falling edge enable register (EGNO)
e 64-pin products

Address: FFF38H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGPO 0 0 0 0 0 0 0 EGPO

Address: FFF39H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGNO 0 0 0 0 0 0 0 EGNO

e 80-pin products

Address: FFF38H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGPO 0 EGP6 0 0 0 EGP2 EGP1 EGPO

Address: FFF39H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0

EGNO 0 EGNG6 0 0 0 EGN2 EGN1 EGNO

Table 3-15 shows the ports corresponding to the EGPn and EGNn bits.

Table 3-15. Ports Corresponding to EGPn and EGNn Bits

RL78/G1E
Detection Enable Bit Edge Detection Port Interrupt Request Signal
64-pin 80-pin
EGPO EGNO P137 INTPO N N
EGP1 EGN1 P50 INTP1 - N
EGP2 EGN2 P51 INTP2 - J
EGP6 EGN6 P140 INTP6 - N

Caution Select the port mode by clearing the EGPn and EGNn bits to 0 because an edge may be detected
when the external interrupt function is switched to the port function.

Remark n=0to 2,6
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3. 16. 3. 5 Program status word (PSW)
The bit setting is same as that of RL78/G1A (64-pin products). For details, see 16. 3. 5 Program status word (PSW)
in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 16. 4 Interrupt servicing operations

See 16. 4 Interrupt Servicing Operations in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 17 Key Interrupt Function

The number of key interrupt input channels differs, depending on the product.

64-pin products

80-pin products

Key interrupt

input channels

4 ch (7 ch)

4 ch (8 ch)

Remarks 1. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection

3.17.1 Functions of key interrupt

register (PIOR).

2. Most of the following descriptions in this section use the case of 80-pin products as an example.

A key interrupt (INTKR) can be generated by inputting a rising/falling edge to the key interrupt input pins (KRO to KR7).

There are two ways to identify the channel(s) to which a valid edge has been input:
Identify the channel(s) (KRO to KR7) by using the port input level.
Identify the channel(s) (KRO to KR5) by using the key interrupt flag.

Table 3-16. Assignment of Key Interrupt Detection Pins

Key Interrupt Pins Key return mode register (KRMO) Key return flag register (KRF)
KRO KRMO0O0 KRFO
KR1 KRMO1 KRF1
KR2 KRMO02 KRF2
KR3 KRMO03 KRF3
KR4 KRMO04 KRF4
KR5 KRMO05 KRF5
KR6 KRMO06 -
KR7 KRMO7 -

Remark KRO to KR3 (KRO to KR6):
KRO to KR3 (KRO to KR7):
Functions in parentheses can be assigned via settings in the peripheral 1/0O redirection register (PIOR)

64-pin products
80-pin products
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3. 17. 2 Configuration of key interrupt

The key interrupt includes the following hardware.

Table 3-17. Configuration of Key Interrupt

Item

Configuration

Control register

Key interrupt control register (KRCTL)

Key interrupt mode control register 0 (KRMO)

Key interrupt flag register (KRF)

Port mode registers 0, 1, 2, 7 (PMO, PM1, PM2, PM7)

Peripheral 1/O redirection register (PIOR)
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<R> Figure 3-14. Block Diagram of Key Interrupt

7

>

N

\__/

INTKR

"/

"/

Remark KRO to KR3 (KRO to KR6): 64-pin products
KRO to KR3 (KRO to KR7): 80-pin products

Functions in parentheses can be assigned via settings in the peripheral 1/O redirection register (PIOR)
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3. 17. 3 Register controlling key interrupt

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 17. 3 Register Controlling Key Interrupt in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.17. 3.1 Key return control register (KRCTL)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 17. 3. 1 Key return control register

(KRCTL) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 17. 3. 2 Key return mode register 0 (KRMO)
(1) 64-pin products

Address: FFF37H  After reset: 00OH R/W
Symbol 7 6 5 4 3

2 1 0
KRMO 0 KRMO06 KRMO05 KRMO04 KRMO03 KRMO02 KRMO1 KRMO00
Caution Be sure to clear bit 7 of the KRMO register to “0”.
<R> (2) 80-pin products
Address: FFF37H  After reset: OOH R/W
Symbol 7 6 5 4 3 2 1 0
KRMO KRMO7 KRMO06 KRMO05 KRMO04 KRMO03 KRMO02 KRMO1 KRMO00

3. 17. 3. 3 Key return flag register (KRF)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 17. 3. 3 Key return flag register (KRF)

in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3.17. 3. 4 Port mode registers 0to 2, 7 (PMO to PM2, PM7)

(1) 64-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMO 1 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO FFF20H FFH R/W
PM1 1 PM16 1 PM14 PM13 PM12 PM11 PM10 FFF21H FFH R/W
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20 FFF22H FFH R/W
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70 FFF27H FFH R/W

Cautions 1. Be sure to clear bits 4 to 6 of the PMO register, bit 6 of the PM1 register, bits 4 to 7 of the PM2
register, bits 4 to 7 of the PM7 register to “0".
2. Be sureto set bit 7 of the PMO register, bits 5 and 7 of the PM1 register to “1”.

(2) 80-pin products

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMO 1 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO FFF20H FFH R/W
PM1 1 PM16 PM15 PM14 PM13 PM12 PM11 PM10 FFF21H FFH R/W
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20 FFF22H FFH R/W
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70 FFF27H FFH R/W

Cautions 1. Be sure to clear bits 5 and 6 of the PMO register, bit 6 of the PML1 register, bits 5 to 7 of the PM2
register, bits 4 to 7 of the PM7 register to “0".
2. Be sureto set bit 7 of the PMO register, bit 7 of the PM1 register to “1".
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3.17. 3.5 Peripheral I/O redirection register (PIOR)

Address: FOO77H  After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
PIOR 0 0 0 0 0 0 PIOR1 PIORO
Function 64-pin products 80-pin products
Setting value of PIOR1, PIORO Setting value of PIOR1, PIORO
0,0 0,1 1,0 1,1 0,0 0,1 1,0 1,1
KRO P70 Setting P00 P10 P70 Setting P00 P10
KR1 P71 prohibited PO1 P11 P71 prohibited PO1 P11
KR2 P72 P02 P12 P72 P02 P12
KR3 P73 P03 P13 P73 P03 P13
KR4 - - P14 - P04 P14
KR5 - P22 - - P22 P15
KR6 - P23 - - P23 -
KR7 - - - - P24 -

3.17.4 Key interrupt operation

See 17. 4 Key Interrupt Operation in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 18 Standby Function

See CHAPTER 18 STANDBY FUNCTION in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 19 Reset Function

See CHAPTER 19 RESET FUNCTION in RL78/G1A Hardware User’'s Manual (ROLUHO305E).
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3.20 Power-On-Reset Circuit

See CHAPTER 20 POWER-ON-RESET CIRCUIT in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 21 Voltage Detector
<R> 3.21.1 Functions of voltage detector

The operation mode and detection voltages (VivoH, Vivow, Vivp) for the voltage detector is set by using the option byte
(0O00C1H).

The voltage detector (LVD) has the following functions.

e The LVD circuit compares the supply voltage (Vop) with the detection voltage (VivoH, Vivol, Vivp), and generates an
internal reset or interrupt request signal.

e The detection level for the power supply detection voltage (VioH, VivoL, Vivp) can be selected by using the option
byte as one of 3 levels (For details, see 3. 24 Option Byte).

e Operable in STOP mode.

o After power is supplied, the reset state must be retained until the operating voltage becomes in the range defined in 5.
2. 3 AC characteristics. This is done by utilizing the voltage detector or controlling the externally input reset signal.
After the power supply is turned off, this LSI should be placed in the STOP mode, or placed in the reset state by
utilizing the voltage detector or controlling the externally input reset signal before the voltage falls below the operating
range. The range of operating voltage varies with the setting of the user option byte (000C2H or 010C2H).

(@) Interrupt & reset mode (option byte LVIMDS1, LVIMDSO = 1, 0)

The two detection voltages (VivoH, VivoL) are selected by the option byte 000C1H. The high-voltage detection level
(VwoH) is used for releasing resets and generating interrupts. The low-voltage detection level (VwvoL) is used for

generating resets.

(b) Reset mode (option byte LVIMDS1, LVIMDSO0 =1, 1)

The detection voltage (Vivp) selected by the option byte 000C1H is used for generating/releasing resets.

(c) Interrupt mode (option byte LVIMDS1, LVIMDS0 =0, 1)

The detection voltage (Vivp) selected by the option byte 000C1H is used for releasing resets/generating interrupts.
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<R>

<R>

The reset and internal interrupt signals are generated in each mode as follows.

Interrupt & reset mode
(LVIMDS1, LVIMDSO0 =1, 0)

Reset mode
(LVIMDS1, LVIMDS0 =1, 1)

Interrupt mode
(LVIMDS1, LVIMDS0 =0, 1)

Generates an interrupt request signal by
detecting Vob < Vwvon when the operating
voltage falls, and an internal reset by
detecting Vob < VivoL.

Releases an internal reset by detecting

Vob = VLvoH.

Releases an internal reset by detecting
Vob = Viwp.
Generates an interrupt request signal by

detecting Vop < Vuvo.

Releases an internal reset by detecting
Voo = Vwvp at power on after the first
release of the POR.

Generates an interrupt request signal by

detecting Voo < Vivp or Vop = Vivp at

power on after the second release of the

POR.

While the voltage detector is operating, whether the supply voltage or the input voltage from an external input pin is
more than or less than the detection level can be checked by reading the voltage detection flag (LVIF: bit 0 of the

voltage detection register (LVIM)).

Bit 0 (LVIRF) of the reset control flag register (RESF) is set to 1 if reset occurs. For details of the RESF register, see 3.

19 Reset Function.

3. 21. 2 Configuration of voltage detector

The block diagram of the voltage detector is shown in Figure 3-15.

Figure 3-15. Block Diagram of Voltage Detector
Vob Voo
{ ~-—N-ch .
- I~ Internal reset signal
S o
25 g
Lk ; =
S VivoH S =
o2 © S
20 Q - O
8 3 Vuvod/Vivo o)
Cha @ INTLVI
>
L Option byte (000C1H) Ref?rence
LVISL, LVISO voliage | LviF [oviomsk|uvise| lLvivp | Lviy |
Option byte (000C1H) 7#
VPOC?2 to VPOCO Voltage detection Voltage detection
register (LVIM) level register (LVIS)
2 Internal bus 2
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3. 21. 3 Registers controlling voltage detector

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 21. 3 Registers Controlling Voltage Detector in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 21. 3.1 Voltage detection register (LVIM)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 21. 3. 1 Voltage detection register
(LVIM) in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 21. 3. 2 Voltage detection level register (LVIS)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 21. 3. 2 Voltage detection level
register (LVIS) in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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Format of User Option Byte (000C1H/010C1H) (1/2)

Address: 000C1H/010C1H"*

7

6 5 4 3 2 1 0
VPOC2 VPOC1 VPOCO 1 LVIS1 LVISO LVIMDS1 LVIMDSO
e LVD setting (interrupt & reset mode)
Detection voltage Option byte setting value
<R> VivoH VivoL VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling Falling LVIMDS1 LVIMDSO
edge edge edge
3.13 3.06 1.84 0 0 1 0 0 1 0
3.75 3.67 2.45 0 1 0 0 0
4.06 3.98 2.75 0 1 1 0 0
- Value other than above is setting prohibited.
e LVD setting (reset mode)
Detection voltage Option byte setting value
<R> VivoH VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
3.13 3.06 0 0 1 0 0 1 1
3.75 3.67 0 1 0 0 0
4.06 3.98 0 1 1 0 0
- Value other than above is setting prohibited.
Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.
<R>

Remarks 1. For details on the LVD circuit, see 3. 21 Voltage Detector.

2. The detection voltage is a TYP. value. For details, see 5. 2. 5. 4 LVD circuit characteristics.

(Cautions are listed on the next page.)
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Format of User Option Byte (000C1H/010C1H) (2/2)

Address: 000C1H/010C1H"*

7 6 5 4 3 2 1 0
VPOC2 VPOC1 VPOCO 1 LVIS1 LVISO LVIMDS1 LVIMDSO
e LVD setting (interrupt mode)
Detection voltage Option byte setting value
<R> VivoH VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
3.13 3.06 0 0 1 0 0 0 1
3.75 3.67 0 1 0 0 0
4.06 3.98 0 1 1 0 0
- Value other than above is setting prohibited.
o LVD off (use of external reset input via RESET pin)
Detection voltage Option byte setting value
<R> Vivp VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
- - 1 X X X X X 1
- Value other than above is setting prohibited.

Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.

<R> Cautionsl. Set bit 4to 1.

2.  After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 5. 2. 3 AC characteristics. This is done by utilizing the voltage detector or
controlling the externally input reset signal. After the power supply is turned off, this LSI should
be placed in the STOP mode, or placed in the reset state by utilizing the voltage detector or
controlling the externally input reset signal, before the voltage falls below the operating range.
The range of operating voltage varies with the setting of the user option byte (000C2H or
010C2H).

<R> Remarks 1. x: don't care
2. For details on the LVD circuit, see 3. 21 Voltage Detector.

3. The detection voltage is a TYP. value. For details, see 5. 2. 5. 4 LVD circuit characteristics.
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3. 21. 4 Operation of voltage detector

See 21. 4 Operation of Voltage Detector in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 21.5 Cautions for voltage detector

See 21.5 Cautions for Voltage Detector in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 22 Safety Functions

3.22.1 Overview of safety functions

The following safety functions are provided in the RL78/G1E to comply with the IEC60730 and IEC61508 safety
standards. These functions enable the microcontroller to self-diagnose abnormalities and stop operating if an
abnormality is detected.

(1) Flash memory CRC operation function (high-speed CRC, general-purpose CRC)

This detects data errors in the flash memory by performing CRC operations.
Two CRC functions are provided in the RL78/G1E that can be used according to the application or purpose of use.
« High-speed CRC: The CPU can be stopped and a high-speed check executed on its entire code flash
memory area during the initialization routine.
* General CRC: This can be used for checking various data in addition to the code flash memory
area while the CPU is running.

(2) RAM parity error detection function

This detects parity errors when reading RAM data.

(3) RAM guard function

This prevents RAM data from being rewritten when the CPU freezes.

(4) SFR guard function

This prevents SFRs from being rewritten when the CPU freezes.

(5) Invalid memory access detection function

This detects illegal accesses to invalid memory areas (such as areas where no memory is allocated and areas to
which access is restricted).

(6) Frequency detection function

This function allows a self-check of the CPU/peripheral hardware clock frequencies using the timer array unit.

(7) A/D test function

This is used to perform a self-check of the A/D converter by performing A/D conversion of the A/D converter’s
positive and negative reference voltages, analog input channel (ANI), temperature sensor output voltage, and
internal reference voltage.

Remark See the self-testing library application note for the RL78 MCU series (R0O1AN0749, RO1AN1062,
RO01AN1296) for use examples of the safety functions compliant with the safety standard IEC60730.
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3. 22. 2 Registers used by safety functions

See 22. 2 Registers Used by Safety Functions in RL78/G1A Hardware User’s Manual (ROLUHO305E).

3. 22. 3 Operation of safety functions
3.22.3.1 Flash memory CRC operation function (high-speed CRC)

See 22. 3. 1 Flash memory CRC operation function (high-speed CRC) in RL78/G1A Hardware User’'s Manual
(ROLUHO305E).

3. 22. 3. 2 CRC operation function (general-purpose CRC)

See 22. 3. 2 CRC operation function (general-purpose CRC) in RL78/G1A Hardware User’s Manual
(RO1UHO305E).

3. 22. 3. 3 RAM parity error detection function

See 22. 3. 3 RAM parity error detection function in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 22. 3. 4 RAM guard function

See 22. 3. 4 RAM guard function in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.22.3.5 SFR guard function

See 22. 3.5 SFR guard function in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 22. 3.6 Invalid memory access detection function

See 22. 3. 6 Invalid memory access detection function in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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RL78/G1E

3. 22. 3. 7 Frequency detection function
For details of each register, see 22. 3. 7 Frequency detection function in RL78/G1A Hardware User’s Manual

(ROLUHO305E).

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below.

(1) Timer input select register 0 (TIS0)

Address: FOO74H  After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
TISO 0 0 0 0 0 TIS02 TISO01 TISO0
TIS02 TISO1 TIS00 Selection of timer input used with channel 5
0 0 0 Default value
1 0 0 Low-speed on-chip oscillator clock (fi.)

Other than above

Setting prohibited

Caution High-level width, low-level width of timer input is selected, will require more than 1/fmck +10 ns.

Therefore, when selecting fsus to fcik (CSS bit of CKS register = 1), can not TIS02 bit set to 1.

3.22.3.8 A/D test function
See 22. 3. 8 A/D test function in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 23 Regulator

See CHAPTER 23 REGULATOR in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 24 Option Byte
3. 24.1 Functions of option bytes

Addresses 000COH to 000C3H of the flash memory of the RL78/G1E form an option byte area.
Option bytes consist of user option byte (000COH to 000C2H) and on-chip debug option byte (O00C3H).

Upon power application or resetting and starting, an option byte is automatically referenced and a specified function is
set. For the bits to which no function is allocated, be sure to set the value specified in this manual.

To use the boot swap operation during self programming, 000COH to 000C3H are replaced by 010COH to 010C3H.
Therefore, set the same values as 000COH to 000C3H to 010COH to 010C3H.

Caution Be sure to specify option byte settings regardless of whether they are used or not.

3.24.1.1 User option byte (00O0COH to 000C2H/010COH to 010C2H)

<R> (1) 000COH/010COH
O Setting of watchdog timer operation
e Enabling or disabling of counter operation

e Enabling or disabling of counter operation in the HALT or STOP mode

@)

Setting of overflow time of watchdog timer

O

Setting of window open period of watchdog timer
O Setting of interval interrupt of watchdog timer

¢ Whether or not to use the interval interrupt is selectable

Caution Set the same value as 000COH to 010COH when the boot swap operation is used because 000COH is
replaced by 010COH.

<R> (2) 000C1H/010C1H
O Setting of LVD operation mode
¢ Interrupt & reset mode.
¢ Reset mode.
¢ Interrupt mode.
e LVD off (by controlling the externally input reset signal on theﬁpin)
O Setting of LVD detection level (VivpH, Vivoe, Vivb)

<R> Cautions1. After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 5. 2. 3 AC characteristics. This is done by utilizing the voltage detection
circuit or controlling the externally input reset signal. After the power supply is turned off, this
LSI should be placed in the STOP mode, or placed in the reset state by utilizing the voltage
detection circuit or controlling the externally input reset signal, before the voltage falls below the
operating range. The range of operating voltage varies with the setting of the user option byte
(0O00C2H or 010C2H).
2. Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H
is replaced by 010C1H.
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(3) 000C2H/010C2H
O Setting of flash operation mode
¢ LV (low voltage main) mode
e LS (low speed main) mode
e HS (high speed main) mode
O Setting of the frequency of the high-speed on-chip oscillator
<R> e Select from 32 MHz/24 MHz/16 MHz/12 MHz/8 MHz/6 MHz/4 MHz/3 MHz/2 MHz/1 MHz (TYP.).

Caution Set the same value as 000C2H to 010C2H when the boot swap operation is used because 000C2H is
replaced by 010C2H.

3.24.1.2 On-chip debug option byte (000C3H/010C3H)

O Control of on-chip debug operation
¢ On-chip debug operation is disabled or enabled.
O Handling of data of flash memory in case of failure in on-chip debug security ID authentication

e Data of flash memory is erased or not erased in case of failure in on-chip debug security ID authentication.

Caution Set the same value as 000C3H to 010C3H when the boot swap operation is used because 000C3H is
replaced by 010C3H.
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3. 24.2 Format of user option byte

For details of each register, see 24. 2 Format of User Option Byte in RL78/G1A Hardware User’'s Manual
(ROLUHO305E).

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below.

Address: 000C1H/010C1H "

7

Format of user option byte (000C1H/010C1H) (1/2)

4 3 2 1 0
VPOC2 VPOC1 VPOCO 1 LVIS1 LVISO LVIMDS1 LVIMDSO
<R> e LVD setting (interrupt & reset mode)
Detection voltage Option byte setting value
VivoH VivoL VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting

Rising Falling Falling LVIMDS1 LVIMDSO
edge edge edge

3.13 3.06 1.84 0 0 1 0 0 1 0

3.75 3.67 2.45 0 1 0 0 0

4.06 3.98 2.75 0 1 1 0 0

- Value other than above is setting prohibited.
<R> e LVD setting (reset mode)
Detection voltage Option byte setting value
VivoH VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting

Rising Falling LVIMDS1 LVIMDSO
edge edge

3.13 3.06 0 0 1 0 0 1 1
3.75 3.67 0 1 0 0 0

4.06 3.98 0 1 1 0 0

- Value other than above is setting prohibited.

Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.

Cautions 1. Be sureto set bit4to“1".

2. After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 5. 2. 3 AC Characteristics. This is done by utilizing the voltage detection
circuit or controlling the externally input reset signal. After the power supply is turned off, this
LSI should be placed in the STOP mode, or placed in the reset state by utilizing the voltage
detection circuit or controlling the externally input reset signal, before the voltage falls below the

operating range. The range of operating voltage varies with the setting of the user option byte
(0O00C2H or 010C2H).

<R> Remarks 1. For details on the LVD circuit, see 3. 21 Voltage Detector.

2. The detection voltage is a typical value. For details, see 5. 2. 5. 4 LVD circuit characteristics.
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Format of user option byte (000C1H/010C1H) (2/2)

Address: 000C1H/010C1H "°*¢

7

6 5 4 3 2 1 0
VPOC2 VPOC1 VPOCO 1 LVIS1 LVISO LVIMDS1 LVIMDSO
<R> e LVD setting (interrupt mode)
Detection voltage Option byte setting value
VivoH VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
3.13 3.06 0 0 1 0 0 0 1
3.75 3.67 0 1 0 0 0
4.06 3.98 0 1 1 0 0
- Value other than above is setting prohibited.
<R> e LVD off (by controlling the externally input reset signal on the RESET pin)
Detection voltage Option byte setting value
Vivp VPOC2 VPOC1 VPOCO LVIS1 LVISO Mode setting
Rising Falling LVIMDS1 LVIMDSO
edge edge
- - 1 X X X X X 1
- Value other than above is setting prohibited.

Note Set the same value as 000C1H to 010C1H when the boot swap operation is used because 000C1H is replaced
by 010C1H.

Cautions 1. Be sureto set bit4to“1".

2. After power is supplied, the reset state must be retained until the operating voltage becomes in
the range defined in 5. 2. 3 AC characteristics. This is done by utilizing the voltage detection
circuit or controlling the externally input reset signal. After the power supply is turned off, this
LSI should be placed in the STOP mode, or placed in the reset state by utilizing the voltage
detection circuit or controlling the externally input reset signal, before the voltage falls below the

operating range. The range of operating voltage varies with the setting of the user option byte
(0O00C2H or 010C2H).

<R> Remarks 1. x: don'’t care
2. For details on the LVD circuit, see 3. 21 Voltage Detector.

3. The detection voltage is a typical value. For details, see 5. 2. 5. 4 LVD circuit characteristics.
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Format of user option byte (000C2H/010C2H)

Address: 000C2H/010C2H N

7 6 5 4 3 2 1 0
CMODE1 CMODEO 1 0 FRQSEL3 FRQSEL2 FRQSEL1 FRQSELO
CMODE1 CMODEO Setting of flash operation mode

Operating Frequency Operating Voltage Range
Range

0 0 LV (low voltage main) mode 1to 4 MHz 1.6t055V

1 0 LS (low speed main) mode 1to 8 MHz 1.8to55V

1 1 HS (high speed main) mode 1to 16 MHz 24t055V

1to 32 MHz 27t055V

Other than above Setting prohibited
FRQSEL3 FRQSEL2 FRQSEL1 FRQSELO Frequency of the high-speed on-chip oscillator

1 0 0 0 32 MHz

0 0 0 0 24 MHz

1 0 0 1 16 MHz

0 0 0 1 12 MHz

1 0 1 0 8 MHz

0 0 1 0 6 MHz

1 0 1 1 4 MHz

0 0 1 1 3 MHz

1 1 0 0 2 MHz

1 1 0 1 1 MHz

Other than above Setting prohibited

Note Set the same value as 000C2H to 010C2H when the boot swap operation is used because 000C2H is replaced
by 010C2H.
<R>  Cautions 1. Be sure to set bits 5, 4 to “10B”.
2. The ranges of operation frequency and operation voltage vary depending on the flash operation
mode. For details, see 5. 2. 3 AC characteristics.
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3. 24. 3 Format of on-chip debug option byte

See 24.3 Format of On-chip Debug Option Byte in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 24. 4 Setting of option byte

See 24. 4 Setting of Option Byte in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3.

25 Flash Memory

In this section, the differences of the functions and registers from RL78/G1A (64-pin products) are described. For
details, see CHAPTER 25 FLASH MEMORY in RL78/G1A Hardware User’s Manual (RO1UHO305E).

<R> 3.25.1 Serial Programming Using Flash Memory Programmer

1)

)

The following dedicated flash memory programmer can be used to write data to the internal flash memory of the
RL78/G1E.

e PG-FP5, FL-PR5
¢ E1 on-chip debugging emulator

Data can be written to the flash memory on-board or off-board, by using a dedicated flash memory programmer.

On-board programming

The contents of the flash memory can be rewritten after the RL78/G1E has been mounted on the target system. The
connectors that connect the dedicated flash memory programmer must be mounted on the target system.

Off-board programming

Data can be written to the flash memory with a dedicated program adapter (FA series) before the RL78/G1E is

mounted on the target system.

Remark FL-PR5 and FA series are products of Naito Densei Machida Mfg. Co., Ltd.
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<R> Table 3-18. Wiring Between RL78/G1E and Dedicated Flash Memory Programmer
Pin Configuration of Dedicated Flash Memory Programmer Pin Name Pin No.

Signal Name I/0 Pin Function 64-pin products 80-pin products
PG-FP5 | E1 On-chip WQFN (9 x 9) LQFP (12 x 12)
FL-PR5 | Debugging

Emulator
- TOOLO 110 Transmit/receive signal TOOLO/P40 15 18
Sl / RxD - 1/O
- RESET Output | Reset signal RESET 16 19
/RESET - Output
Vob 1/O Vop voltage generation/ Vob 22 25
power monitoring
GND - Ground Vss 21 24
EVsso - -
REGC "*° 20 23
EMVoo - Driving power Voo 22 25
for TOOLO pin EVooo - —

<R> Note Connect REGC pin to ground via a capacitor (0.47 to 1 uF).

Remark Pins that are not indicated in the above table can be left open when using the flash memory programmer for
flash programming.

3.25.1.1 Programming environment

See 25.1. 1 Programming environment in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3.25.1. 2 Communication mode

See 25.1. 2 Communication mode in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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<R> 3. 25. 2 Serial programming using external device (that Incorporates UART)

See 25. 2 Serial Programming Using External Device (that Incorporates UART) in RL78/G1A Hardware User’s
Manual (RO1UHO305E).

3. 25. 3 Connection of pins on board

See 25. 3 Connection of Pins on Board in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

<R> 3. 25. 4 Serial programming method

See 25. 4 Serial Programming Method in RL78/G1A Hardware User’s Manual (ROLUHO305E).

<R> 3. 25.5 Processing time for each command when PG-FP5 Is in use (Reference value)

See 25. 5 Processing Time for Each Command When PG-FP5 Is in Use (Reference Value) in RL78/G1A
Hardware User’'s Manual (RO1UHO305E).

<R> 3. 25. 6 Self-programming

See 25. 6 Self-Programming in RL78/G1A Hardware User’s Manual (RO1UHO305E).

<R> 3. 25. 7 Security Settings

See 25. 7 Security Settings in RL78/G1A Hardware User’'s Manual (ROLUHO305E).

<R> 3. 25. 8 Data flash

See 25. 8 Data Flash in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3.26 On-chip Debug Function
3.26.1 Connecting E1 on-chip debugging emulator to RL78/G1E

The RL78/G1A uses the Voo, RESET, TOOLO, and Vss pins to communicate with the host machine via an E1 on-chip
debugging emulator. Serial communication is performed by using a single-line UART that uses the TOOLO pin.

Caution The RL78/G1E has an on-chip debug function, which is provided for development and evaluation. Do
not use the on-chip debug function in products designated for mass production, because the
guaranteed number of rewritable times of the flash memory may be exceeded when this function is
used, and product reliability therefore cannot be guaranteed. Renesas Electronics is not liable for
problems occurring when the on-chip debug function is used.

Figure 3-16. Connection Example of E1 On-chip Debugging Emulator and RL78/G1E

<R> E1 target connector RL78/G1E
Vbbp Vb —
Voo j— L Vbbp
Vbbp AVbD
EMVDD j_ L AVDDNOteS
GND
GND Vss
GND Vobp
777 777
1 kQ
Reset_out * RESET
Vop
Reset out
— 10 kQ % 1 kQNote2 Reset circuit
P B . Py Reset signal
Reset _in Notel 9

Notes 1. Connecting the dotted line is not necessary during serial flash programming..
2. If the reset circuit on the target system does not have a buffer and generates a reset signal only with
resistors and capacitors, this pull-up resistor is not necessary.
3. AVop<3.6V.

Cautions 1. This circuit diagram is assumed that the reset signal outputs from an N-ch open drain buffer
(output resistor: 100 Q or less).

2. For the details of ARESET pin, see 2. 5. 31 ARESET.
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3.26.2 On-chip debug security ID

See 26. 2 On-Chip Debug Security ID in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 26. 3 Securing of user resources

See 26. 3 Securing of User Resources in RL78/G1A Hardware User’s Manual (RO1UHO305E).
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3. 27 BCD Correction Circuit

See CHAPTER 27 BCD CORRECTION CIRCUIT in RL78/G1A Hardware User’'s Manual (RO1UHO305E).
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3. 28 Instruction Set

See CHAPTER 28 INSTRUCTION SET in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

RO1UHO0353EJ0200 Rev.2.00

245
Mar 31, 2014 RENESAS



RL78/G1E CHAPTER 4 ANALOG BLOCK

CHAPTER 4 ANALOG BLOCK

4.1 Configurable Amplifier

The RL78/G1E (64-pin products, 80-pin products) has three on-chip configurable amplifier channels.

4.1.1 Overview of configurable amplifier features
By specifying settings in the SPI control registers, the configurable amplifiers can be used to realize the following
features:

e Single-channel operation

e Non-inverting amplifier
e The gain can be specified between 9.5 dB and 40.1 dB in 18 steps
e Four operating modes are available
¢ Includes a power-off function

o Inverting amplifier
e The gain can be specified between 6 dB and 40 dB in 18 steps
e Four operating modes are available
¢ Includes a power-off function

o Differential amplifier
e The gain can be specified between 6 dB and 40 dB in 18 steps
e Four operating modes are available
¢ Includes a power-off function

e Transimpedance amplifier
e The feedback resistance can be specified between 20 kQ and 640 kQ in 6 steps
e Four operating modes are available

¢ Includes a power-off function

e Multiple-channel operation
¢ Instrumentation amplifier
e The gain can be specified between 20 dB and 54 dB in 18 steps
e Four operating modes are available

¢ Includes a power-off function
And also, the DACn_OUT output signals can be used as the reference voltage for each configurable amplifier.
If D/A converter is powered off, the external reference voltage is to be input to DACnh_OUT/VREFINN pin.

For details about use of D/A converter, see 4. 3 D/A Converter.

Remark n=1to3
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4.1. 2 Block diagram

Figure 4-1. Block Diagram of Configurable Amplifier Chl
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Figure 4-2. Block Diagram of Configurable Amplifier Ch2

Internal bus
Configuration register 2 Configuration register 1 Gain control register 2 AMP operation mode control register
(CONFIG2) (CONFIG1) (GC2) (AOMC)
[swoo swoi] [swar] swez | swes ] [ampc2a] avpczs] avpczo] ampeai [ ampe20 | [[cci [ cco ]
MPX3 Y
MPXIN30 O} ®
o
MPxIN31 O 2 —©O AGNDL
g swa1
s o o—
o AVATAVS : swo2
¥ ’ 5o © AwvP2_ouT
—AAAE .
MPX4
MPXIN40Q) ” 5o 4 MPXS, MXP6, MPX7
@
MPxIN41©O) 2 sw2z
o
Swa3
/ 8-bit
DAC2_OUT/VREFIN2 © \ DAC2
MPX1 O
™ swoo
MPXIN10 O ®
% Source of configurable amp
mPxiN11 O 8 Ch1 inverted input
o
DAC1_OUT/VREFIN1
[mexa1] wexao] mpxa1 ] mexao | mexai | mpxao |[oaczorampzor] [oacar] paczs [ paces | pacze] paces] oacez] pacai [ paczo]  [vera] vero [ vei] vreo |
MPX setting register 1 @ Power control register 1 (PC1) @ DAC control register 2 (DAC2C) @ DAC reference voltage control
MPX1) register (DACRC)
Internal bus

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS

248



RL78/G1E CHAPTER 4 ANALOG BLOCK

Figure 4-3. Block Diagram of Configurable Amplifier Ch3
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4.1. 3 Registers controlling the configurable amplifiers

The configurable amplifiers are controlled by the following 9 registers:
e Configuration register 1 (CONFIG1)

e Configuration register 2 (CONFIG2)

o MPX setting register 1 (MPX1)

o MPX setting register 2 (MPX2)

e Gain control register 1 (GC1)

e Gain control register 2 (GC2)

e Gain control register 3 (GC3)

o AMP operation mode control register (AOMC)

e Power control register 1 (PC1)
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(1) Configuration register 1 (CONFIG1)

This register is used to turn on or off each switch of configurable amplifiers Chl and Ch2.

Reset signal input clears this register to 00H.

Address: 00H After reset: 00H R/W

CONFIG1

7 6 5 4 3 2 1 0
0 SW11 SW12 SW13 0 Sw21 SW22 SwW23
SW11 Control of SW11
0 Turn off SW11.
1 Turn on SW11.
SW12 Control of SW12
0 Turn off SW12.
1 Turn on SW12.
SW13 Control of SW13
0 Turn off SW13.
1 Turn on SW13.
Sw21 Control of SW21
0 Turn off SW21.
1 Turn on SW21.
SW22 Control of SW22
0 Turn off SW22.
1 Turn on SW22.
SW23 Control of SW23
0 Turn off SW23.
1 Turn on SW23.

Remark Bits 7 and 3 can be set to 1, but this has no effect on the function.
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(2) Configuration register 2 (CONFIG2)

This register is used to turn on or off each switch of configurable amplifiers Ch1 to Ch3.

Reset signal input clears this register to 00H.

Address: 01H After reset: 00H R/W

CONFIG2

7 6 5 4 3 2 1 0
0 SW31 SW32 SWa33 0 SW02 SWo1 SWO00
SW3l1 Control of SW31
0 Turn off SW31.
1 Turn on SW31.
SW32 Control of SW32
0 Turn off SW32.
1 Turn on SW32.
SW33 Control of SW33
0 Turn off SW33.
1 Turn on SW33.
SW02 Control of SW02
0 Turn off SW02.
1 Turn on SWO02.
SWo1 Control of SW01
0 Turn off SWO0L1.
1 Turn on SWO1.
SWO00 Control of SW00
0 Turn off SWO00.
1 Turn on SWO0O0.

Remark Bits 7 and 3 can be set to 1, but this has no effect on the function.
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(3) MPX setting register 1 (MPX1)
This register is used to control MPX1, MPX2, MPX3, and MPX4.
This register is used to select the signal input to configurable amplifiers Chl and Ch2.

Reset signal input clears this register to 00H.

Address: 03H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX1 MPX11 MPX10 MPX21 MPX20 MPX31 MPX30 MPX41 MPX40
MPX11 MPX10 Source of configurable amplifier Ch1 inverse input
0 0 MPXIN10 pin
0 1 MPXIN11 pin
1 0 D/A converter Chl output signal or VREFIN1 pin
1 1 Open pin
MPX21 MPX20 Source of configurable amplifier Ch1 non-inverted input
0 0 MPXIN20 pin
0 1 MPXIN21 pin
1 0 D/A converter Chl output signal or VREFIN1 pin
1 1 Open pin
MPX31 MPX30 Source of configurable amplifier Ch2 inverse input
0 0 MPXIN30 pin
0 1 MPXIN31 pin
1 0 D/A converter Ch2 output signal or VREFIN2 pin
1 1 Open pin
MPX41 MPX40 Source of configurable amplifier Ch2 non-inverted input
0 0 MPXIN40 pin
0 1 MPXIN41 pin
1 0 D/A converter Ch2 output signal or VREFIN2 pin
1 1 Open pin
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(4) MPX setting register 2 (MPX2)

This register is used to control MPX5 and MPX6.

This register is used to select the signal input to configurable amplifier Ch3.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 04H After reset: 00H R/W

MPX2

7 6 5 4 3 2 1 0

0 MPX52 MPX51 MPX50 0 MPX62 MPX61 MPX60
MPX52 MPX51 MPX50 Source of configurable amplifier Ch3 inverse input

0 0 0 MPXIN50 pin

0 1 0 Configurable amplifier Ch1 output signal

0 1 1 Configurable amplifier Ch2 output signal

1 0 0 D/A converter Ch3 output signal or VREFIN3 pin

Other than above Setting prohibited

MPX62 MPX61 MPX60 Source of configurable amplifier Ch3 non-inverted input

0 0 0 MPXING60 pin

0 1 0 Configurable amplifier Ch1 output signal

0 1 1 Configurable amplifier Ch2 output signal

1 0 0 D/A converter Ch3 output signal or VREFIN3 pin

Other than above

Setting prohibited

Remark Bits 7 and 3 can be set to 1, but this has no effect on the function.
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e 80-pin products

Address: 04H After reset: 00H R/W

MPX2

7 6 5 4 3 2 1 0

0 MPX52 MPX51 MPX50 0 MPX62 MPX61 MPX60
MPX52 MPX51 MPX50 Source of configurable amplifier Ch3 inverse input

0 0 0 MPXIN50 pin

0 0 1 MPXIN51 pin

0 1 0 Configurable amplifier Ch1 output signal

0 1 1 Configurable amplifier Ch2 output signal

1 0 0 D/A converter Ch3 output signal or VREFIN3 pin

Other than above Setting prohibited

MPX62 MPX61 MPX60 Source of configurable amplifier Ch3 non-inverted input

0 0 0 MPXING60 pin

0 0 1 MPXIN61 pin

0 1 0 Configurable amplifier Ch1 output signal

0 1 1 Configurable amplifier Ch2 output signal

1 0 0 D/A converter Ch3 output signal or VREFIN3 pin

Other than above

Setting prohibited

Remark Bits 7 and 3 can be set to 1, but this has no effect on the function.
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(5) Gain control register 1 (GC1)
This register is used to specify the gain and feedback resistance of configurable amplifier Ch1.
The value to specify depends on the configuration of configurable amplifier Chl.
When using configurable amplifiers Chl to Ch3 together as an instrumentation amplifier, be sure to set gain control
register 1 (GC1) to O3H.

Reset signal input clears this register to O0H.

Address: 06H After reset: 00H R/W
7 6 5 4 3 2 1 0

GC1 0 0 0 AMPG14 AMPG13 AMPG12 AMPG11 AMPG10

Table 4-1. Gain of Configurable Amplifier Ch1l (Non-Inverting Amplifier)

AMPG14 AMPG13 AMPG12 AMPG11 AMPG10 Gain of Configurable Amplifier Chl (Typ.)

0 0 0 0 0 9.5dB

0 0 0 0 1 10.9 dB
0 0 0 1 0 12.4dB
0 0 0 1 1 14.0 dB
0 0 1 0 0 15.6 dB
0 0 1 0 1 17.3dB
0 0 1 1 0 19.0dB
0 0 1 1 1 20.8 dB
0 1 0 0 0 22.7dB
0 1 0 0 1 24.5dB
0 1 0 1 0 26.4 dB
0 1 0 1 1 28.3dB
0 1 1 0 0 30.3dB
0 1 1 0 1 32.2dB
0 1 1 1 0 34.2dB
0 1 1 1 1 36.1dB
1 0 0 0 0 38.1dB
1 0 0 0 1 40.1dB

Other than above Setting prohibited

Remark Bits 7 to 5 are fixed at O of read only.
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Table 4-2. Gain of Configurable Amplifier Ch1 (Inverting Amplifier and Differential Amplifier)

AMPG14 AMPG13 AMPG12 AMPG11 AMPG10 Gain of Configurable Amplifier Chl (Typ.)

0 0 0 0 0 6 dB

0 0 0 0 1 8dB

0 0 0 1 0 10 dB
0 0 0 1 1 12.dB
0 0 1 0 0 14 dB
0 0 1 0 1 16 dB
0 0 1 1 0 18 dB
0 0 1 1 1 20dB
0 1 0 0 0 22.dB
0 1 0 0 1 24 dB
0 1 0 1 0 26 dB
0 1 0 1 1 28 dB
0 1 1 0 0 30dB
0 1 1 0 1 32dB
0 1 1 1 0 34dB
0 1 1 1 1 36 dB
1 0 0 0 0 38 dB
1 0 0 0 1 40 dB

Other than above Setting prohibited
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Table 4-3. Feedback Resistance of Configurable Amplifier Chl (Transimpedance Amplifier)

AMPG14 AMPG13 AMPG12 AMPG11 AMPG10 Feedback Resistance of Configurable Amplifier
Chl (Typ.)

20 kQ

40 kQ

80 kQ

160 kQ

320 kQ

640 kQ

[k |0 |o |o |o |o |o |o |o |o |o |o |o o |o |o |o
o o[k |k |k |k |k |k |k |k |Oo|o|o|lo o |o |o |o
o o [k |k |k |k |o|lo |o|o |k |k |k |k o |o |o |o
o o [k |k |o|o |k |k |o|o |k |k |lo|lo |k |k |o|o
o [k |o |k |lo |k |o |k |o|r |lo |k |o |k |o |- |o

Other than above Setting prohibited
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(6) Gain control register 2 (GC2)
This register is used to specify the gain and feedback resistance of configurable amplifier Ch2.
The value to specify depends on the configuration of configurable amplifier Ch2.
When using configurable amplifiers Chl to Ch3 together as an instrumentation amplifier, be sure to set gain control
register 2 (GC2) to 03H.

Reset signal input clears this register to O0H.

Address: 07H After reset: 00H R/W
7 6 5 4 3 2 1 0

GC2 0 0 0 AMPG24 AMPG23 AMPG22 AMPG21 AMPG20

Table 4-4. Gain of Configurable Amplifier Ch2 (Non-Inverting Amplifier)

AMPG24 AMPG23 AMPG22 AMPG21 AMPG20 Gain of Configurable Amplifier Ch2 (Typ.)

0 0 0 0 0 9.5dB

0 0 0 0 1 10.9 dB
0 0 0 1 0 12.4dB
0 0 0 1 1 14.0 dB
0 0 1 0 0 15.6 dB
0 0 1 0 1 17.3dB
0 0 1 1 0 19.0dB
0 0 1 1 1 20.8 dB
0 1 0 0 0 22.7dB
0 1 0 0 1 24.5dB
0 1 0 1 0 26.4 dB
0 1 0 1 1 28.3dB
0 1 1 0 0 30.3dB
0 1 1 0 1 32.2dB
0 1 1 1 0 34.2dB
0 1 1 1 1 36.1dB
1 0 0 0 0 38.1dB
1 0 0 0 1 40.1dB

Other than above Setting prohibited

Remark Bits 7 to 5 are fixed at O of read only.
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Table 4-5. Gain of Configurable Amplifier Ch2 (Inverting Amplifier and Differential Amplifier)

AMPG24 AMPG23 AMPG22 AMPG21 AMPG20 Gain of Configurable Amplifier Ch2 (Typ.)

0 0 0 0 0 6 dB

0 0 0 0 1 8dB

0 0 0 1 0 10 dB
0 0 0 1 1 12dB
0 0 1 0 0 14 dB
0 0 1 0 1 16 dB
0 0 1 1 0 18 dB
0 0 1 1 1 20 dB
0 1 0 0 0 22 .dB
0 1 0 0 1 24 dB
0 1 0 1 0 26 dB
0 1 0 1 1 28 dB
0 1 1 0 0 30dB
0 1 1 0 1 32dB
0 1 1 1 0 34 dB
0 1 1 1 1 36 dB
1 0 0 0 0 38 dB
1 0 0 0 1 40 dB

Other than above Setting prohibited
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Table 4-6. Feedback Resistance of Configurable Amplifier Ch2 (Transimpedance Amplifier)

AMPG24 AMPG23 AMPG22 AMPG21 AMPG20 Feedback Resistance of Configurable Amplifier
Ch2 (Typ.)

20 kQ

40 kQ

80 kQ

160 kQ

320 kQ

640 kQ

[k |0 |o |o |o |o |o |o |o |o |o |o |o o |o |o |o
o o[k |k |k |k |k |k |k |k |Oo|o|o|lo o |o |o |o
o o [k |k |k |k |o|lo |o|o |k |k |k |k o |o |o |o
o o [k |k |o|o |k |k |o|o |k |k |lo|lo |k |k |o|o
o [k |o |k |lo |k |o |k |o|r |lo |k |o |k |o |- |o

Other than above Setting prohibited
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(7) Gain control register 3 (GC3)
This register is used to specify the gain and feedback resistance of configurable amplifier Ch3.
The value to specify depends on the configuration of configurable amplifier Ch3.
When using configurable amplifiers Chl to Ch3 together as an instrumentation amplifier, be sure to set gain control
register 1 (GC1) and gain control register 2 (GC2) to 03H, respectively.

Reset signal input clears this register to O0H.

Address: 08H After reset: 00H R/W
7 6 5 4 3 2 1 0

GC3 0 0 0 AMPG34 AMPG33 AMPG32 AMPG31 AMPG30

Table 4-7. Gain of Configurable Amplifier Ch3 (Non-Inverting Amplifier)

AMPG34 AMPG33 AMPG32 AMPG31 AMPG30 Gain of Configurable Amplifier Ch3 (Typ.)

0 0 0 0 0 9.5dB

0 0 0 0 1 10.9 dB
0 0 0 1 0 12.4dB
0 0 0 1 1 14.0 dB
0 0 1 0 0 15.6 dB
0 0 1 0 1 17.3dB
0 0 1 1 0 19.0dB
0 0 1 1 1 20.8 dB
0 1 0 0 0 22.7dB
0 1 0 0 1 24.5dB
0 1 0 1 0 26.4 dB
0 1 0 1 1 28.3dB
0 1 1 0 0 30.3dB
0 1 1 0 1 32.2dB
0 1 1 1 0 34.2dB
0 1 1 1 1 36.1dB
1 0 0 0 0 38.1dB
1 0 0 0 1 40.1dB

Other than above Setting prohibited

Remark Bits 7 to 5 are fixed at O of read only.
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Table 4-8. Gain of Configurable Amplifier Ch3 (Inverting Amplifier and Differential Amplifier)

AMPG34 AMPG33 AMPG32 AMPG31 AMPG30 Gain of Configurable Amplifier Ch3 (Typ.)

0 0 0 0 0 6 dB

0 0 0 0 1 8dB

0 0 0 1 0 10 dB
0 0 0 1 1 12dB
0 0 1 0 0 14 dB
0 0 1 0 1 16 dB
0 0 1 1 0 18 dB
0 0 1 1 1 20 dB
0 1 0 0 0 22 .dB
0 1 0 0 1 24 dB
0 1 0 1 0 26 dB
0 1 0 1 1 28 dB
0 1 1 0 0 30dB
0 1 1 0 1 32dB
0 1 1 1 0 34 dB
0 1 1 1 1 36 dB
1 0 0 0 0 38 dB
1 0 0 0 1 40 dB

Other than above Setting prohibited
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Table 4-9. Feedback Resistance of Configurable Amplifier Ch3 (Transimpedance Amplifier)

AMPG34 AMPG33 AMPG32 AMPG31 | AMPG30 |Feedback Resistance of Configurable Amplifier Ch3 (Typ.)

20 kQ

40 kQ

80 kQ

160 kQ

320 kQ

640 kQ

|k |0 |o |o |o |o |o |o|o |o |o |o |o |o |o |o |o
o o |k |k |k |k |k |k |k |k |o|o o |o |o |o |o |o
o o |k |k |k |k |lo|o|o|o |k |k |k [k |o|o |o |o
o |o |k |k |o|o |k |k |lo|o |k |k |lo o |k |k |o|o
o |k |o |k ok |o |k |lo |k |lo |+ |[o|r |o |r |o

Other than above Setting prohibited
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Table 4-10. Gain of Configurable Amplifier Ch3 (Instrumentation Amplifier)

AMPG34 AMPG33 AMPG32 AMPG31 AMPG30 Gain of Configurable Amplifier Ch3 (Typ.)
0 0 0 0 0 20dB
0 0 0 0 1 22dB
0 0 0 1 0 24 dB
0 0 0 1 1 26 dB
0 0 1 0 0 28 dB
0 0 1 0 1 30dB
0 0 1 1 0 32dB
0 0 1 1 1 34 dB
0 1 0 0 0 36 dB
0 1 0 0 1 38dB
0 1 0 1 0 40 dB
0 1 0 1 1 42 dB
0 1 1 0 0 44 dB
0 1 1 0 1 46 dB
0 1 1 1 0 48 dB
0 1 1 1 1 50 dB
1 0 0 0 0 52 dB
1 0 0 0 1 54 dB
Other than above Setting prohibited
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(8) AMP operation mode control register (AOMC)
This register is used to specify the operating mode of configurable amplifiers Ch1 to Ch3.

Reset signal input clears this register to 00H.

Address: 09H After reset: 00H R/W

7 6 5 4 3 2 1 0
AOMC 0 0 0 0 0 0 (6{0X CCO
CC1 CCo Operating mode of configurable amplifiers Ch1 to Ch3
0 0 High-speed mode
0 1 Mid-speed mode 2
1 0 Mid-speed mode 1
1 1 Low-speed mode

<R> Remarks 1. Bits 5to 2 can be set to 1, but this has no effect on the function.
2. Bits 7 and 6 are fixed at O of read only.
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(9) Power control register 1 (PC1)

This register is used to enable or disable operation of the configurable amplifiers and the D/A converters.

Use this register to stop unused functions to reduce power consumption and noise.

When using one of configurable amplifier channels Chl to Ch3, be sure to set the control bit that corresponds to the
channel (bits 0 to 2) to 1.

Reset signal input clears this register to 00H.

Address: 11H After reset: 00H R/W

7 6 5 4 3 2 1 0
PC1 DAC40F DAC3O0F DAC20F DAC10F 0 AMP30OF AMP20OF AMP1OF

AMP30OF Operation of configurable amplifier Ch3

0 Stop operation of configurable amplifier Ch3.

1 Enable operation of configurable amplifier Ch3.
AMP20F Operation of configurable amplifier Ch2

0 Stop operation of configurable amplifier Ch2.

1 Enable operation of configurable amplifier Ch2.
AMP10OF Operation of configurable amplifier Ch1

0 Stop operation of configurable amplifier Ch1.

1 Enable operation of configurable amplifier Ch1.

Caution Be sureto clear bit 3to “0”.
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4.1. 4 Procedure for operating the configurable amplifiers

(1) Procedure when using the amplifiers as non-inverting amplifiers
When using the configurable amplifiers as non-inverting amplifiers, follow the procedures below to start and stop the

amplifiers.

Example of procedure for starting configurable amplifier Ch1 (non-inverting amplifier)

( Start >

Specify the circuit configuration of
Set CONFIG1 register configurable amplifier Ch1.
(SW11, SW12,SwW13 =0, 1,0)

Set the input pins.
Set MPX1 register (MPX11, MPX10, MPX21, MPX20
=1,0,0,%

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO =*, *)

Specify the gain. (GC1 = **H)
Set GC1 register

) Set the output switches. (SW01 = 1)
Set CONFIG2 register

Start operation of configurable
Set PC1 register amplifier Ch1. (AMP10F = 1)

( Operation starts >

Remark *: don’t care

Example of procedure for stopping configurable amplifier Ch1 (non-inverting amplifier)

C Operating )

Stop operation of configurable
Set PC1 register amplifier Ch1. (AMP10OF = 0)

C Operation stops )
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Example of procedure for starting configurable amplifier Ch2 (non-inverting amplifier)

< >

Specify the circuit configuration of
Set CONFIG1 register configurable amplifier Ch2.
(SW21, Sw22, sSw23 =0, 1, 0)

Set the input pins.

Set MPX1 register (MPX31, MPX30, MPX41, MPX40
=1,0,0,%
Specify the amplifier operation
Set AOMC register mode. (CC1, CC0 =*,%)
Set GC2 register Specify the gain. (GC2 = **H)
Set CONFIG2 register Set the output switches. (SW02 = 1)

Start operation of configurable

C Operation starts )

Remark *: don’t care

Example of procedure for stopping configurable amplifier Ch2 (non-inverting amplifier)

C Operating >

Stop operation of configurable
Set PC1 register amplifier Ch2. (AMP20OF = 0)

C Operation stops )
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Example of procedure for starting configurable amplifier Ch3 (non-inverting amplifier)

-

Start )

Specify the circuit configuration of

Set CONFIG2 register configurable amplifier Ch3.
(SwW31, SW32, sw33 =0, 1, 0)

Set the input pins.
Set MPX2 register (MP52, MPX51, MPX50, MPX62,

MPX61, MPX60=1,0,0,0,0, *)

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO = *, *)

Specify the gain. (GC3 = **H)
Set GC3 register

Start operation of configurable
Set PC1 register amplifier Ch3. (AMP30OF = 1)

Operation starts >

Remark *: don’t care

Example of procedure for stopping configurable amplifier Ch3 (non-inverting amplifier)

-

Operating )

Stop operation of configurable
Set PC1 register amplifier Ch3. (AMP3OF = 0)

-

Operation stops >
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(2) Procedure when using the amplifiers as inverting amplifiers
When using the configurable amplifiers as inverting amplifiers, follow the procedures below to start and stop the
amplifiers.

Example of procedure for starting configurable amplifier Ch1 (inverting amplifier)

< —

Specify the circuit configuration of
Set CONFIG1 register configurable amplifier Ch1l.
(SW11, SW12, SW13 =0, 1, 1)

Set the input pins.
Set MPX1 register (MPX11, MPX10, MPX21, MPX20
=0,*,1,0)

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO =*, *)

Specify the gain. (GC1 = **H)
Set GC1 register

Set CONFIG2 register Set the output switches. (SW01 = 1)

Start operation of configurable
Set PC1 register amplifier Chl. (AMP1OF = 1)

C Operation starts >

Remark *:don't care

Example of procedure for stopping configurable amplifier Ch1l (inverting amplifier)

C Operating )

Stop operation of configurable
Set PC1 register amplifier Ch1. (AMP10F = 0)

C Operation stops )
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Example of procedure for starting configurable amplifier Ch2 (inverting amplifier)

( Start

>

Set CONFIG1 register

Set MPX1 register

Set AOMC register

Set GC2 register

Set CONFIG2 register

Set PC1 register

( Operation starts

Remark *: don't care

Specify the circuit configuration of
configurable amplifier Ch2.
(Sw21, sw22, sw23=0, 1, 1)

Set the input pins.
(MPX31, MPX30, MPX41, MPX40
=0,%*1,0)

Specify the amplifier operation

mode. (CC1, CCO=*, *)

Specify the gain. (GC2 = **H)

Set the output switches. (SW02 = 1)

Start operation of configurable
amplifier Ch2. (AMP20OF =1)

Example of procedure for stopping configurable amplifier Ch2 (inverting amplifier)

C Operating

D

Set PC1 register

C Operation stops

D

Stop operation of configurable
amplifier Ch2. (AMP20OF = 0)
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Example of procedure for starting configurable amplifier Ch3 (inverting amplifier)

( Start

Set CONFIG2 register

Set MPX2 register

Set AOMC register

Set GC3 register

Set PC1 register

C Operation starts

Remark *: don’t care

Specify the circuit configuration of
configurable amplifier Ch3.
(SW31, SW32,SwW33=0, 1, 1)

Set the input pins.

(MP52, MPX51, MPX50, MPX62,
MPX61, MPX60 =0, 0, *, 1, 0, 0)
Specify the amplifier operation
mode. (CC1, CC0 =*, %)

Specify the gain (GC3 = **H)

Start operation of configurable
amplifier Ch3. (AMP3OF = 1)

Example of procedure for stopping configurable amplifier Ch3 (inverting amplifier)

C Operating

Set PC1 register

< Operation stops

Stop operation of configurable
amplifier Ch3. (AMP30OF = 0)
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(3) Procedure when using the amplifiers as differential amplifiers
When using the configurable amplifiers together as a differential amplifier, follow the procedures below to start and
stop the amplifier.

Example of procedure for starting configurable amplifier Ch1 (differential amplifier)

< >

Specify the circuit configuration of
Set CONFIGL1 register configurable amplifier Ch1.
(SW11, SW12, SW13 =0, 0, 1)

Set the input pins.
Set MPX1 register (MPX11, MPX10, MPX21, MPX20
=0,*%0,%)

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO = *, *)

Specify the gain. (GC1 = **H)
Set GCL1 register

Set the output switches. (SW01 = 1)
Set CONFIG2 register

Start operation of configurable
Set PC1 register amplifier Chl. (AMP1OF = 1)

( Operation starts )

Remark *: don't care

Example of procedure for stopping configurable amplifier Ch1 (differential amplifier)

C Operating >

Stop operation of configurable
Set PC1 register amplifier Ch1. (AMP10OF = 0)

C Operation stops >
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Example of procedure for starting configurable amplifier Ch2 (differential amplifier)

< .

art

D

Set CONFI

G1 register

Set MPX

1 register

Set AOMC register

Set GC2 register

Set CONFI

G2 register

Set PC1 register

C Operation starts

D

Remark *:

don't care

Specify the circuit configuration of
configurable amplifier Ch2.
(SW21, Sw22, sw23=0,0, 1)

Set the input pins.
(MPX31, MPX30, MPX41, MPX40
=0,%0,%)

Specify the amplifier operation

mode. (CC1, CCO = *, *)

Specify the gain. (GC2 = **H)

Set the output switches. (SW02 = 1)

Start operation of configurable
amplifier Ch2. (AMP20OF = 1)

Example of procedure for stopping configurable amplifier Ch2 (differential amplifier)

C Operating

D

Set PC1 register

C Operation stops

D

Stop operation of configurable
amplifier Ch2. (AMP20F = 0)
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Example of procedure for starting configurable amplifier Ch3 (differential amplifier)

( Start

D

Set CONFIG2 register

Set MPX2 register

Set AOMC register

Set GC3 register

Set PC1 register

C Operation starts

D

Remark *: don't care

Specify the circuit configuration of
configurable amplifier Ch3.
(SW31, SW32,SwW33=0,0, 1)

Set the input pins.

(MP52, MPX51, MPX50, MPX62,
MPX61, MPX60=0,0, *, 0, 0, *)

Specify the amplifier operation
mode. (CC1, CCO =*, *)

Specify the gain. (GC3 = **H)

Start operation of configurable
amplifier Ch3. (AMP30OF = 1)

Example of procedure for stopping configurable amplifier Ch3 (differential amplifier)

( Operating

D

Set PC1 register

< Operation stops

D

Stop operation of configurable
amplifier Ch3. (AMP3OF = 0)
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(4) Procedure when using the amplifiers as a transimpedance amplifier
When using the configurable amplifiers as transimpedance amplifiers, follow the procedures below to start and stop
the amplifiers.

Example of procedure for starting configurable amplifier Ch1 (transimpedance amplifier)

< >

Specify the circuit configuration of
Set CONFIGL1 register configurable amplifier Chl.
(SW11, SW12,Sw13 =1, 1, 1)

Set the input pins.
Set MPX1 register (MPX11, MPX10, MPX21, MPX20
=0,%,1,0)

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO = *, *)

Specify the feedback resistance.
Set GCL1 register (GC1 = **H)

Set the output switches. (SW01 = 1)
Set CONFIG2 register

Start operation of configurable
Set PC1 register amplifier Chl. (AMP10OF = 1)

C Operation starts )

Remark *: don'’t care

Example of procedure for stopping configurable amplifier Ch1 (transimpedance amplifier)

( Operating )

Stop operation of configurable
Set PC1 register amplifier Ch1. (AMP10OF = 0)

( Operation stops )
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Example of procedure for starting configurable amplifier Ch2 (transimpedance amplifier)

-

Start

>

Set CONFIG1 register

Set MPX1 register

Set AOMC register

Set GC2 register

Set CONFIG2 register

Set PC1 register

-

Operation starts

>

Remark *: don't care

Specify the circuit configuration of
configurable amplifier Ch2.
(Sw21, sw22,sw23=1,1,1)

Set the input pins.
(MPX31, MPX30, MPX41, MPX40
=0,*,1,0)

Specify the amplifier operation
mode. (CC1, CCO = *, *)

Specify the feedback resistance.
(GC2 = **H)

Set the output switches. (SW02 = 1)

Start operation of configurable
amplifier Ch2. (AMP20F = 1)

Example of procedure for stopping configurable amplifier Ch2 (transimpedance amplifier)

-

Operating

D

Set PC1 register

Stop operation of configurable
amplifier Ch2. (AMP20OF = 0)

-

Operation stops

D
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Example of procedure for starting configurable amplifier Ch3 (transimpedance amplifier)

C Start )

Specify the circuit configuration of
Set CONFIG2 register configurable amplifier Ch3.
(SW31, SW32, SW33=1,1, 1)

' Set the input pins.
Set MPX2 register (MP52, MPX51, MPX50, MPX62,
MPX61, MPX60 =0, 0, *, 1, 0, 0)

Specify the amplifier operation
Set AOMC register mode. (CC1, CCO = *, *)

Specify the feedback resistance.
Set GC3 register (GC3 = **H)

Start operation of configurable
Set PC1 register amplifier Ch3. (AMP3OF = 1)

C Operation starts )

Remark *: don’t care

Example of procedure for stopping configurable amplifier Ch3 (transimpedance amplifier)

C Operating )

Stop operation of configurable
Set PC1 register amplifier Ch3. (AMP3OF = 0)

C Operation stops >
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(5) Procedure when using the amplifiers as an instrumentation amplifier

When using the configurable amplifiers together as an instrumentation amplifier, follow the procedures below to start

and stop the amplifier.

Example of procedure for starting configurable amplifiers (instrumentation amplifier)

C Start

Set CONFIG1 register

Set CONFIG2 register

Set MPX1 register

Set MPX2 register

Set AOMC register

Set GC1 register

Set GC2 register

Set GC3 register

Set PC1 register

C Operation starts

Remark *: don't care

Specify the circuit configuration of
configurable amplifiers Chl and Ch2.
(SW11, SW12, SW13, SW21,
SW22,SwW23=0, 1,0,0, 1,0)

Specify the circuit configuration and
switches of configurable amplifier Ch3.
(SW31, SW32, SW33, SW02,

SwWo01, SW00=0,0, 1,0, 0, 1)

Set the input pins of configurable amplifiers
Chl and Ch2.

(MPX11, MPX10, MPX21, MPX20,
MPX31, MPX30, MPX41, MPX40
=1,1,0,%1,1,0,%)

Set the input pins of configurable amplifier
Cha3.

(MP52, MPX51, MPX50, MPX62,

MPX61, MPX60=0,1,0,0, 1, 1)

Specify the amplifier operation mode.
(CC1,CCO=*,%)

Specify the gain of configurable amplifier
Chl. (GC1 = 03H)

Specify the gain of configurable amplifier
Ch2. (GC2 = 03H)

Specify the gain of configurable amplifier
Ch3. (GC3 =**H)

Start operation of configurable amplifiers
Ch1 to Ch3. (AMP10OF, AMP20OF,
AMP30OF =1, 1, 1)
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Example of procedure for stopping configurable amplifiers (instrumentation amplifier)

-

Operating

D

Set PC1

register

Stop operation of configurable amplifiers
Ch1 to Ch3.

(AMP10OF, AMP20OF, AMP30OF =0, 0, 0)

-

Operation stops

D
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4.2 Gain Adjustment Amplifier

The RL78/G1E (64-pin products, 80-pin products) has one on-chip gain adjustment amplifier channel.

4. 2.1 Overview of gain adjustment amplifier features
The features of gain adjustment amplifier are described below.
e Rail-to-rail I/O
e The gain can be specified between 6 dB and 40 dB in 18 steps.
e Includes a power-off function.
e Includes a synchronous detector .
<R> e CLK_SYNCH = H: Inverted output signal (SYNCH_OUT pin)

e CLK_SYNCH = L: Non-inverted output signal (SYNCH_OUT pin)

<R>  Note 80-pin products only. There are two output pins (GAINAMP_OUT pin, SYNCH_OUT pin), the output from
SYNCH_OUT pin can be inverted output or non-inverted output according to the input of CLK_SYNCH pin.

And also, the DAC4_OUT output signals can be used as the reference voltage for gain adjustment amplifier.

If D/A converter is powered off, the external reference voltage is to be input to DAC4_OUT/VREFIN4 pin.
For details about use of D/A converter, see 4. 3 D/A Converter.

4.2.2 Block diagram

e 64-pin products

| Internal bus |
@ DAC control register 4 (DACA4C)
[ DACA7| DAC46 | DAC45 DAC44 DAC43 | DAC42 | DAC41 | DAC40 ]
} —© AVop1
MPX7 —O AcND2
Configurable amplifier
Ch% output sigE\aI g M
Configurable amplifier @
Ch2 output signal Q
Configurable amplifier El + -
Chg output swgrr)wal MPX9
— -
MPX9 —$
8-bit
DAC4_OUT/VREFIN4 ©—e DACA
MPX71 [DAcaor] [[canor] AmPGaaaMPGas| aMPGaz| AMPGa1|amPGa0 [vera ] vrro  vres ] vreo |
MPX setting Power control Power control Gain control DAC reference voltage
register 3 (MPX3) register 1 (PC1) register 2 (PC2) register 4 (GC4) control register (DACRC)

| Internal bus
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e 80-pin products

| Internal bus

@ DAC control register 4 (DAC4C)

[ DACA7| DAC46 | DAC45 | DAC44 | DAC43 | DAC42 | DAcA1| DAC40 ]

} —© AVop1
%% —© AGND2

MPX7
GAINAMP_IN @————
Configurable amplifier
Ch;{l output s\g’;a\ % M -
Ce amplifier @
Ch2 output signal g, -
Confi bl lifi = +
TS outpur sgnal | ——————— $—O© GAINAMP_OUT
— +
MPX9

MPXS 7_
8-bit
DAC4_OUT/VREFIN4 ©Q—e . \ DAC4

MPX8

© SYNCH ouTt

10109198

| | | | | © CLK_SYNCH

[pAcaoF] [ cainoF] AMPG4_4|AMP643 AMPG42| AMPG41[AMPG40 [vrra] vrro ] vre [ vreo |

MPX setting Power control Power control Gain control DAC reference voltage
register 3 (MPX3) register 1 (PC1) register 2 (PC2) register 4 (GC4) control register (DACRC)

| Internal bus
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4. 2. 3 Registers controlling the gain adjustment amplifier

The gain adjustment amplifier is controlled by the following 3 registers:

o MPX setting register 3 (MPX3)
e Gain control register 4 (GC4)

e Power control register 2 (PC2)

(1) MPX setting register 3 (MPX3)

This register is used to control MPX7, MPX9, MPX10, and MPX11.

When selecting the signal to be input to the gain adjustment ampilifier, use bits 2 to 0.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 0 MPX72 MPX71 MPX70
MPX72 MPX71 MPX70 Source of gain adjustment amplifier input
0 0 0 -
0 0 1 Configurable amplifier Ch1 output signal
0 1 0 Configurable amplifier Ch2 output signal
0 1 1 Configurable amplifier Ch3 output signal
1 0 0 D/A converter Ch4 output signal or VREFIN4 pin
Other than above Setting prohibited

Caution Be sure to clear bit 3to “0”.

<R> Remark Bits 7 and 6 are fixed at 0 of read only.

e 80-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 SCFO MPX72 MPX71 MPX70
MPX72 MPX71 MPX70 Source of gain adjustment amplifier input
0 0 0 GAINAMP_IN pin
0 0 1 Configurable amplifier Ch1 output signal
0 1 0 Configurable amplifier Ch2 output signal
0 1 1 Configurable amplifier Ch3 output signal
1 0 0 D/A converter Ch4 output signal or VREFIN4 pin
Other than above Setting prohibited

<R> Remark Bits 7 and 6 are fixed at O of read only.
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(2) Gain control register 4 (GC4)

This register is used to specify the gain of the gain adjustment amplifier.

Reset signal input clears this register to O0H.

Address: 0AH After reset: 00H R/W

7

6

GC4

0

0

AMP44

AMP43

AMP42

AMP41

AMP40

AMP44

AMP43

AMP42

AMP41

AMP40

Gain

o

o

o

o

6 dB

8 dB

10dB

12 dB

o |+ |O

14 dB

=

16 dB

18 dB

20 dB

o |+ |O

22 .dB

=

24 dB

26 dB

28 dB

o |+ |O

30 dB

=

32dB

34 dB

36 dB

o |+ |O

38 dB

P |k O |O |[O|O O |O O |O |O |O O |O |O |O |O

o |© (Fk | [k |k (kP |k [k |k |O|O O |O O |O |O

o |© (Fk |k [k |k [0 | O |0 |(Fk |k [k |k |[O | |O

o |© (kb |k |[O |O (Fk |k [0 |O |k |k O |O |k |+ |O

40 dB

Other than above

Setting prohibited

Remark Bits 7 to 5 are fixed at O of read only.
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(3) Power control register 2 (PC2)
This register is used to enable or disable operation of the gain adjustment amplifier, the low-pass filter, the high-pass

filter, the variable output voltage regulator, the reference voltage generator, and the temperature sensor. Use this

register to stop unused functions to reduce power consumption and noise.

When using the gain adjustment amplifier, be sure to set bit 4 to 1.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 12H After reset: 00H R/W

PC2

e 80-pin products

PC2

7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF 0 LDOOF TEMPOF
GAINOF Operation of gain adjustment amplifier
0 Stop operation of the gain adjustment amplifier.
1 Enable operation of the gain adjustment amplifier.
Caution Be sure to clear bit 2to “0”.
Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
Address: 12H After reset: 00H R/W
7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF HPFOF LDOOF TEMPOF
GAINOF Operation of gain adjustment amplifier
0 Stop operation of the gain adjustment amplifier.
1 Enable operation of the gain adjustment amplifier.

Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
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4.2. 4 Procedure for operating the gain adjustment amplifier

Follow the procedures below to start and stop the gain adjustment amplifier.

Example of procedure for starting the gain adjustment amplifier

< -~ >

Set the input pins.
Set MPX3 register (MPX72, MPX71, MPX70 = *, *, *)

Specify the gain. (GC4 = **H)
Set GC4 register

Start operation of the gain

Set PC2 register adjustment amplifier.
(GAINOF = 1)

C Operation starts )

Remark *: don’t care

Example of procedure for stopping the gain adjustment amplifier

C Operating )

) Stop operation of the gain
Set PC2 register adjustment amplifier.
(GAINOF =0)

C Operation stops )
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4.3 DI/A Converter

The RL78/G1E (64-pin products, 80-pin products) has four on-chip D/A converter channels.

4.3.1 Overview of D/A converter features
The D/A converters are 8-hit resolution converters that convert digital input signals into analog signals.
The D/A converters have the following features:
e 8-bit resolution (x 4 ch: Chl to Ch4)
¢ R-2R ladder method
<R> e Analog output voltage: Output voltage can be calculated with the equation shown below.
Output voltage = {(Reference voltage upper limit — Reference voltage lower limit) x m/256}
+ Reference voltage lower limit
(m =0 to 255: Value set to DACNC register)

e Controls the reference voltage for the configurable amplifiers, gain adjustment amplifiers, low-pass filter, and high-

pass filter N

e Includes a power-off function.

Note 80-pin products only.
Remark n=1to4

4. 3.2 Block diagram

AVop1/AVbD2 —© AVop1

@]
=
=3
5]
@]
=
@

(@]
=3
>

_,| JOLETEIS |

—© DACn_OUT/VREFINNn

| JOLETEIS |

N

DACNOF] [pacn7]acne| pacns|pacna] bacna]pacnz] bacna [pacno [veTa] vRTo [ vre1 ] vreo |

@ Power control DAC control register n DAC reference voltage control
register 1 (PC1) (DACNC) register (DACRC)
Internal bus

Remark: n=1to 4
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4. 3. 3 Registers controlling the D/A converters
The D/A converters are controlled by the following 3 registers:
o DAC reference voltage control register (DACRC)
e DAC control registers 1, 2, 3, 4 (DAC1C, DAC2C, DAC3C, DACA4C)
e Power control register 1 (PC1)

(1) DAC reference voltage control register (DACRC)

This register is used to specify the upper (VRT) and lower (VRB) limits of the reference voltage for D/A converter
channels Chl to Ch4.

When selecting the upper limit of the reference voltage, use bits 3 and 2. When selecting the lower limit of the
reference voltage, use bits 1 and 0.

Reset signal input clears this register to 00H.

Address: OCH After reset: 00H R/W

7 6 5 4 3 2 1 0
DACRC 0 0 0 0 VRT1 VRTO VRB1 VRBO

<R> VRT1 VRTO Reference voltage upper limit (Typ.)

0 0 AVop1

0 1 AVop1 X 4/5

1 0 AVop1 X 3/5

1 1 AVop1
<R> VRB1 VRBO Reference voltage lower limit (Typ.)

0 0 AGND1

0 1 AVop1 x 1/5

1 0 AVop1 X 2/5

1 1 AGND1

Remarks 1. Bits 7 to 4 are fixed at 0 of read only.

2. To calculate the output voltage, see 4. 3. 1 Overview of D/A converter features.
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(2) DAC control registers 1, 2, 3, 4 (DAC1C, DAC2C, DAC3C, DAC4C)
This register is used to specify the analog voltage to be output to the DACn_OUT pin. The DACn_OUT output signal
can be used as the reference voltage for the configurable amplifiers, gain adjustment amplifier, low-pass filter, and
high-pass filter.

Reset signal input sets this register to 80H.

Address: ODH (n = 1), OEH (n = 2), OFH (n = 3), 10H (n = 4) After reset: 80H R/W
7 6 5 4 3 2 1 0

DACNnC DACn7 DACn6 DACn5 DACn4 DACn3 DACn2 DACnl1 DACnO

Remarks 1. n=1to 4
2. To calculate the output voltage, see 4. 3. 1 Overview of D/A converter features.

(3) Power control register 1 (PC1)
This register is used to enable or disable operation of the configurable amplifiers and the D/A converters. Use this
register to stop unused functions to reduce power consumption and noise.
When using one of D/A converter channels Chl to Ch4, be sure to set the control bit that corresponds to the channel
(bits 7 to 4) to 1.

Reset signal input clears this register to 00H.

Address: 11H After reset: 00H R/W

7 6 5 4 3 2 1 0
PC1 DAC40F DAC3OF DAC20F DAC10F 0 AMP30OF AMP20OF AMP1OF
DAC40F Operation of D/A converter Ch4
0 Stop operation of D/A converter Ch4.
1 Enable operation of D/A converter Ch4.
DAC3OF Operation of D/A converter Ch3
0 Stop operation of D/A converter Ch3.
1 Enable operation of D/A converter Ch3.
DAC20F Operation of D/A converter Ch2
0 Stop operation of D/A converter Ch2.
1 Enable operation of D/A converter Ch2.
DAC10F Operation of D/A converter Chl
0 Stop operation of D/A converter Ch1l.
1 Enable operation of D/A converter Ch1l.

Caution Be sureto clear bit 3to “0”.
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4. 3. 4 Procedure for operating the D/A converters

Follow the procedures below to start and stop the D/A converters.

Example of procedure for starting the D/A converters

C Start )

Specify the reference voltage upper
Set DACRC register and lower limits.

(VRT1, VRTO, VRB1, VRBO =

)

Specify the analog voltage output
Set DACNC register to the DACn_OUT pin.
(DACNC = **H)

Start operation of the D/A
Set PC1 register converter.
(DACNOF =1)

C Operation starts )

Example of procedure for stopping the D/A converters

C Operating >

Stop operation of the D/A
Set PC1 register converter.
(DACNOF =0)

C Operation stops )

Remark *: don’t care
n=1to4
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4. 3.5 Notes on using D/A converters

Observe the following points when using the D/A converters:

(1) Only a very small current can flow from the DACn_OUT pin because the output impedance of the D/A converters is
high. If the load input impedance is low, insert a follower amplifier between the load and the DACn_OUT pin. Also,
make sure that the wiring between the pin and the follower amplifier or load is as short as possible (because of the
high output impedance). If it is not possible to keep the wiring short, take measures such as surrounding the pin

with a ground pattern.

(2) If inputting an external reference power supply to the VREFINN pin, be sure to set the DACnOF bit to 0.

Remark n=1to4
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4.4 Low-Pass Filter

The RL78/G1E (64-pin products, 80-pin products) has one on-chip switched-capacitor low-pass filter channel.

4. 4.1 Overview of low-pass filter features
The features of low-pass filter are described below.
e Butterworth characteristics (Q value = 0.702)

o Cutoff frequency (fc) range: 9 Hz to 4.5 kHz

External input clock frequency (fcik_Lpr) range: fc x 2/0.009 = 2 kHz to 1 MHz
<R> e Includes a power-off function.

And also, the DAC4_OUT output signals can be used as the reference voltage for low-pass filter.

If D/A converter is powered off, the external reference voltage is to be input to DAC4_OUT/VREFIN4 pin.
For details about use of D/A converter, see 4. 3 D/A Converter.

Remarks 1. The internal control clock (fs) of the low-pass filter has a duty of 50%, so the external input clock is divided

by two at the internal D flip-flop before being used for the low-pass filter. If the internal control clock
frequency (fs) is 100 kHz, therefore, input a 200 kHz clock signal to the CLK_LPF pin.

2. The phase of the signal input to the low-pass filter inverts after passing the low-pass filter.
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4. 4.2 Block diagram

e 64-pin products
—©AVDD3

fs = fcLk_LPF/2 I * —@ AGND4
0O
D Q : {>o[>ol>o—> 92 I

CLK LPFO—F ok g o

MPX9 $2 $2 | |
MPX7 output ¥ ¥ $2 1T
g H !
. . @
Gain adjustment g,
amplifier output signal =
o »———OLPF_OUT
o o
¢1

8-bit \
———O DAC4_OUT/VREFIN4

DAC4

T4

[ [ [ [ T [ T 1
SCF2| SCF1 DACAOH|  [pAcai] pacae] pacas] pacas] pacas] pacaz] pacai] pacao] [tPFoF] [vrRT1] vRTO[ VRB1] VRBO]
@ Power control @ DAC reference voltage

DAC control register 4
register 2 (PC2) control register (DACRC)

@ MPX setting Power control
register 3 (MPX3) register 1 (PC1) (DAC4C)
| Internal bus
e 80-pin products
—@ AVDD3
62
fs = fcLk_LPF/2 * —@ AGND4
[ TO
D af {>o[>ol>o—>¢2 I
foLk_LPF o
2 T I
CLK LPFO—————CLK Q|—
o1 |l
I
62 62 I
sC_INO! " v o1 62 [
MPX?7 output & |—‘ - ¥ ¥
I
Gain adjustment g
amplifier output signal o1 » + LPF_OUT
(0] o
HPF_OUT o 02 —»
! I
MPX11
8-bit
E>——@ DAC4_OUT/VREFIN4
T £
[scF2] scF1[ scro] [DAcaoH [pAca] DAc4s] DAcas| DAC44] DACa3 DAC4Z] DAC41[DAC40]  [LPFOF VRT1| VRTO| VRB1| VRBO
MPX setting Power control @ DAC control register 4 Power control DAC reference voltage
register 3 (MPX3) register 1 (PC1) (DAC4C) register 2 (PC2) control register (DACRC)
| Internal bus |
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<R> 4. 4. 3 Registers controlling the low-pass filter

<R>

The low-pass filter is controlled by the following 2 registers:
o MPX setting register 3 (MPX3)

e Power control register 2 (PC2)

(1) MPX setting register 3 (MPX3)
This register is used to control MPX7, MPX9, MPX10, and MPX11.
When selecting the signal to be input to the filter circuits, use bits 5 and 4. When switching the order in which signals
are processed by the low-pass and high-pass filters, use bit 3.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 0 MPX72 MPX71 MPX70

SCF2 SCF1 Source of input to filter circuits
0 0 -
0 1 MPX7 output signal
1 0 Gain adjustment amplifier output signal
1 1 Setting prohibited

Caution Be sure to clear bit 3to “0”.
<R> Remark Bits 7 and 6 are fixed at O of read only.
e 80-pin products
Address: 05H After reset: 00H R/W
7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 SCFO0 MPX72 MPX71 MPX70

SCF2 SCF1 Source of input to filter circuits
0 0 SC_IN pin
0 1 MPX7 output signal
1 0 Gain adjustment amplifier output signal
1 1 Setting prohibited

SCFO Specification of the order of filter signal processing
0 The MPX9 output signal passes the low-pass filter and then is input to the high-pass filter.
1 The MPX9 output signal passes the high-pass filter and then is input to the low-pass filter.

<R> Remark Bits 7 and 6 are fixed at O of read only.
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(2) Power control register 2 (PC2)

This register is used to enable or disable operation of the gain adjustment amplifier, the low-pass filter, the high-pass

filter, the variable output voltage regulator, the reference voltage generator, and the temperature sensor. Use this

register to stop unused functions to reduce power consumption and noise.
When using the low-pass filter, be sure to set bit 3 to 1.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 12H After reset: 00H R/W

7 6 5 4 3 2 1 0
PC2 0 0 0 GAINOF LPFOF 0 LDOOF TEMPOF
LPFOF Operation of low-pass filter
0 Stop operation of the low-pass filter.
1 Enable operation of the low-pass filter.
Caution Be sure to clear bit 2to “0”.
<R> Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
e 80-pin products
Address: 12H After reset: 00H R/W
7 6 5 4 3 2 1 0
PC2 0 0 0 GAINOF LPFOF HPFOF LDOOF TEMPOF
LPFOF Operation of low-pass filter
0 Stop operation of the low-pass filter.
1 Enable operation of the low-pass filter.

<R> Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
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4.4. 4 Procedure for operating the low-pass filter

Follow the procedures below to start and stop the low-pass filter.

Example of procedure for starting the low-pass filter

C Start )

Select the filter input signal and
Set MPX3 register signal processing route.
(SCF2, SCF1, SCFO =*, *, *

Input control clock to CLK_LPF pin

Start operation of the low-pass filter.
Set PC2 register (LPFOF =1)

C Operation starts )

Remark *: don’t care

Example of procedure for stopping the low-pass filter

( Operating )

Stop operation of the low-pass filter.
Set PC2 register (LPFOF =0)

C Operation stops )
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4.5 High-Pass Filter

The RL78/G1E (80-pin products) has one on-chip switched-capacitor high-pass filter channel Note

Note The high-pass filter is not provided in the RL78/G1E (64-pin products).

4.5.1 Overview of high-pass filter features
The features of high-pass filter are described below.
e Butterworth characteristics (Q value = 0.702)

o Cutoff frequency (fc) range: 8 Hz to 800 Hz

External input clock frequency (fcik_rer) range: fc x 2/ 0.008 = 2 kHz to 200 kHz
<R> e Includes a power-off function.

And also, the DAC4_OUT output signals can be used as the reference voltage for high-pass filter.

If D/A converter is powered off, the external reference voltage is to be input to DAC4_OUT/VREFIN4 pin.
For details about use of D/A converter, see 4. 3 D/A Converter.

Remarks 1. The internal control clock (fs) of the high-pass filter has a duty of 50%, so the external input clock is
divided by two at the internal D flip-flop before being used for the low-pass filter. If the internal control
clock frequency (fs) is 100 kHz, therefore, input a 200 kHz clock signal to the CLK_HPF pin.

2. The phase of the signal input to the high-pass filter inverts after passing the high-pass filter.
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4.5.2 Block diagram
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@ MPX setting Power control
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| Internal bus

299

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014 RENESAS



RL78/G1E CHAPTER 4 ANALOG BLOCK

4.5. 3 Registers controlling the high-pass filter
<R>  The high-pass filter is controlled by the following 2 registers:
o MPX setting register 3 (MPX3)

e Power control register 2 (PC2)

(1) MPX setting register 3 (MPX3)
This register is used to control MPX7, MPX9, MPX10, and MPX11.

<R> When selecting the signal to be input to the filter circuits, use bits 5 and 4. When switching the order in which signals
are processed by the low-pass and high-pass filters, use bit 3.

e 80-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 SCFO0 MPX72 MPX71 MPX70
<R> SCF2 SCF1 Source of input to filter circuits
0 0 SC_IN pin
0 1 MPX7 output signal
1 0 Gain adjustment amplifier output signal
1 1 Setting prohibited

SCFO Specification of the order of filter signal processing
0 The MPX9 output signal passes the low-pass filter and then is input to the high-pass filter.
1 The MPX9 output signal passes the high-pass filter and then is input to the low-pass filter.

Remark Bits 7 and 6 are fixed at O of read only.
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(2) Power control register 2 (PC2)
This register is used to enable or disable operation of the gain adjustment amplifier, the low-pass filter, the high-pass

filter, the variable output voltage regulator, the reference voltage generator, and the temperature sensor. Use this

register to stop unused functions to reduce power consumption and noise.

When using the high-pass filter, be sure to set bit 2 to 1.

Reset signal input clears this register to 00H.

e 80-pin products

Address: 12H After reset: 00H R/W

PC2

7 6 5 4 3 2 1 0

0 0 0 GAINOF LPFOF HPFOF LDOOF TEMPOF
HPFOF Operation of high-pass filter

0 Stop operation of the high-pass filter.

1 Enable operation of the high-pass filter.

Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
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4.5. 4 Procedure for operating the high-pass filter
Follow the procedures below to start and stop the high-pass filter.

Example of procedure for starting the high-pass filter

< - >

Select the signal processing
Set MPX3 register route. (SCFOQ = %)

Input control clock to CLK_HPF pin

Start operation of the high-pass
Set PC2 register filter. (HPFOF = 1)

C Operation starts >

Remark *: don’t care

Example of procedure for stopping the high-pass filter

C Operating )

Stop operation of the high-pass filter.
Set PC2 register (HPFOF =0)

C Operation stops )

RO1UHO0353EJ0200 Rev.2.00

302
Mar 31, 2014 RENESAS



RL78/G1E

CHAPTER 4 ANALOG BLOCK

4 .6 Temperature Sensor

The RL78/G1E (64-pin products, 80-pin products) has one on-chip temperature sensor channel.

4.6.1 Overview of temperature sensor features

The features of temperature sensor are described below.
[ ]

Output voltage temperature coefficient: -5 mV/°C (Typ.)

e Includes a power-off function.

4. 6.2 Block diagram

AVbp2 4@ AVoo2
@ ———© AGND3
.
© TEMP_OUT
Y
777 77
|TEMPOF|
Power control
register 2 (PC2)
Internal bus
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4. 6. 3 Registers controlling the temperature sensor

The temperature sensor is controlled by power control register 2 (PC2).

(1) Power control register 2 (PC2)

This register is used to enable or disable operation of the gain adjustment amplifier, the low-pass filter, the high-pass
filter, the variable output voltage regulator, the reference voltage generator, and the temperature sensor. Use this

register to stop unused functions to reduce power consumption and noise.

When selecting the signal to be input to the temperature sensor, be sure to set bit O to 1.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 12H After reset: 00 R/W

PC2

e 80-pin products

PC2

7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF 0 LDOOF TEMPOF
TEMPOF Operation of temperature sensor
0 Stop operation of the temperature sensor.
1 Enable operation of the temperature sensor.
Caution Be sure to clear bit 2to “0”.
Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
Address: 12H After reset: 00 R/W
7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF HPFOF LDOOF TEMPOF
TEMPOF Operation of temperature sensor
0 Stop operation of the temperature sensor.
1 Enable operation of the temperature sensor.

Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
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4.6.4 Procedure for operating the temperature sensor

Follow the procedures below to start and stop the temperature sensor.

Example of procedure for starting the temperature sensor

C Start

D

Set PC2 register

C Operation starts

D

Example of procedure for stopping the temperature sensor

C Operating

D

Set PC2 register

C Operation stops

D

Start operation of the
temperature sensor.
(TEMPOF =1)

Stop operation of the
temperature sensor.
(TEMPOF = 0)
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4.7 Variable Output Voltage Regulator

The RL78/G1E (64-pin products, 80-pin products) has one on-chip variable output voltage regulator channel. This is a
series regulator that generates a voltage of 3.3 V (default) from a supplied voltage of 5 V.

4.7.1 Overview of variable output voltage regulator features

The features of variable output voltage regulator are described below.

Output voltage range: 2.0to 3.3V (Typ.)

e Qutput current: 15 mA (Max.)

e Includes a power-off function.

4.7.2 Block diagram

BGR_OUT ©

BGR

AVDD2

S

——© AV

— O AGND3

—7

777 777

[Lpos | ooz | Loo1 | Lboof

LDOOF
Power control L ;
register 2 (PC2) DO control register (LDOC)

S

© LDO_OUT

Internal bus
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4.7.3 Registers controlling the variable output voltage regulator

The variable output voltage regulator is controlled by the following 2 registers:
e LDO control register (LDOC)

e Power control register 2 (PC2)

(1) LDO control register (LDOC)

This register is used to specify the output voltage of the variable output voltage regulator.

Reset signal input sets this register to ODH.

Address: 0BH After reset: ODH R/W

LDOC

7

6

0

0

LDO3

LDO2

LDO1

LDOO

LDO3

LDO2

LDO1

LDOO

Output Voltage of Variable Output Voltage Regulator (Typ.)

o

20V

2.1V

22V

2.3V

24V

25V

26V

2.7V

2.8V

29V

3.0V

3.1V

3.2V

|k |k |k |k |lo|lo |o |o |o |o |o|o
Bk |o |o |o |o |k |k |k |k |o|o |o

o |[o |k |k |Oo |o |k |k |o|o |k |k |lo|o
o |k |o |k |o |k |o |k |o |k |o |+ |o

3.3 V Note

Other than above Setting prohibited

Note Output voltage of 3.3 V is available when the power supply voltage is more than 4 V.
<R> Remark Bits 7 to 4 are fixed at 0 of read only.
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(2) Power control register 2 (PC2)

This register is used to enable or disable operation of the gain adjustment amplifier, the low-pass filter, the high-pass

filter, the variable output voltage regulator, the reference voltage generator, and the temperature sensor. Use this

register to stop unused functions to reduce power consumption and noise.

When using the variable output voltage regulator and reference voltage generator, be sure to set bit 1 to 1.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 12H After reset: 00H R/W

PC2

e 80-pin products

PC2

7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF 0 LDOOF TEMPOF
LDOOF Operation of variable output voltage regulator and reference voltage generator
0 Stop operation of the variable output voltage regulator and reference voltage generator.
1 Enable operation of the variable output voltage regulator and reference voltage generator.
Caution Be sure to clear bit 2to “0”.
Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
Address: 12H After reset: 00H R/W
7 6 5 4 3 2 1 0
0 0 0 GAINOF LPFOF HPFOF LDOOF TEMPOF
LDOOF Operation of variable output voltage regulator and reference voltage generator
0 Stop operation of the variable output voltage regulator and reference voltage generator.
1 Enable operation of the variable output voltage regulator and reference voltage generator.

Remark Bits 7 to 5 can be set to 1, but this has no effect on the function.
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4.7.4 Procedure for operating the variable output voltage regulator

Follow the procedures below to start and stop the variable output voltage regulator and reference voltage generator.

Example of procedure for starting the variable output voltage regulator and reference voltage generator

< s

Select the output voltage
Set LDOC register value. (LDOC = **H)

Start operation of the variable
Set PC2 register output voltage regulator and
reference voltage generator.
(LDOOF =1)

C Operation starts )

Remark *: don’t care

Example of procedure for stopping the variable output voltage regulator and reference voltage generator

C Operating >

Stop operation of the variable
Set PC2 register output voltage regulator and
reference voltage generator.
(LDOOF =0)

C Operation stops )
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4.8 Reference Voltage Generator

The RL78/G1E (64-pin products, 80-pin products) has one on-chip reference voltage generator channel.

4. 8.1 Overview of reference voltage generator features
<R> The features of reference voltage generator are described below.
e Output reference voltage: 1.21 V (Typ.)

e Includes a power-off function.

4. 8.2 Block diagram

AVbp2 AVbp2 ——O AVom
@ @ . —  © AGND3
+
© BGR_OUT

2
'| < Variable output
L >

y y voltage regulator

777 777 7

|LDOOF|

Power control
@ register 2 (PC2)

Internal bus
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4. 8. 3 Registers controlling the reference voltage generator
The reference voltage generator is controlled by power control register 2 (PC2).

For details about the setting of power control register 2, see 4. 7. 3 (2) Power control register 2 (PC2).

4.8. 4 Procedure for operating the reference voltage generator

For details about the procedures to start and stop the reference voltage generator, see 4. 7. 4 Procedure for
operating the variable output voltage regulator.

4. 8.5 Notes on using the reference voltage generator
Observe the following points when using the reference voltage generator:

(1) Only a very small current can flow from the BGR_OUT pin because the output impedance of the reference voltage
generator is high. If the load input impedance is low, insert a follower amplifier between the load and the BGR_OUT
pin. Also, make sure that the wiring between the pin and the follower amplifier or load is as short as possible

(because of the high output impedance). If it is not possible to keep the wiring short, take measures such as
surrounding the pin with a ground pattern.
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4.9 SPI

4.9.1 Overview of SPI features

The SPI interface is used to allow control from external devices by using clocked communication via four lines: a serial
clock line (SCLK), two serial data lines (SDI and SDO), and a chip select input line (Cg).

Data transmission/reception:
o 16-bit data unit
e MSB first

Figure 4-4. SPI Configuration Example

DVbD
RL78/G1E (60-pin, 80-pin)
16-bit Micro. Analog chip
(RL78/G1A) Master Slave 1
Csi21 SPI
SCK21 O O SCLK
Si121 O O SDO
S021 O O SDI
P73 0 O—{CS
Port
>OOC
Slave 2
SPI
O—sSCLK
O—sbo
O— spI
©—Cs

Caution After turning on DVpp, be sure to generate external reset by inputting a reset signal to ARESET pin
before starting SPI communication. For details, see 4.10 Analog Reset.
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4.9.2 SPlI communication

The SPI transmits and receives data in 16-bit units. Data can be transmitted and received when CS is low. Data is
transmitted one bit at a time in synchronization with the falling edge of the serial clock, and is received one bit at a time
in synchronization with the rising edge of the serial clock. When the R/W bit is 1, data is written to the SPI control
register in accordance with the address/data setting after the 16th rising edge of SCLK has been detected following the
fall of CS, and the operation specified by the data is executed. When the RAW bit is 0, the data is output from the

register in accordance with the address/data setting in synchronization with the 9th and later falling edges of SCLK

following the fall of CS.

Figure 4-5. SPI Communication Timing

cs |

s hninhinhnhnhhnit

R/W = 0, slave output data (register read

-~

SDO p7 | D6 | D5 | D4 | D3| D2| D1 | DO
Read/Write and Address data R/W = 1, slave input data (register write)
SDI rRw|as | A5 | A4l A3| A2| A1| A0| D7| D6 | D5 | D4| D3| D2| D1 | DO
N . Falling edge: R/W = 1:
Rising edge: LS . .
Data gsam%ling '1I'ransm|33|on data is shifted by Data is latched
bit
R/W data is latched. Address data is latched.
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Table 4-11. SPI Control Registers

Address SPI Control Register R/W After Reset
00H Configuration register 1 (CONFIG1) R/W O0H
01H Configuration register 2 (CONFIG2) R/W 00H
03H MPX setting register 1 (MPX1) R/W 00H
04H MPX setting register 2 (MPX2) R/W O0H
O5H MPX setting register 3 (MPX3) R/W O0H
06H Gain control register 1 (GC1) R/W 00H
07H Gain control register 2 (GC2) R/W 00H
08H Gain control register 3 (GC3) R/W 00H
09H AMP operation mode control register (AOMC) R/W O00H
OAH Gain control register 4 (GC4) R/W O00H
OBH LDO control register (LDOC) R/W ODH
OCH DAC reference voltage control register (DACRC) R/W 00H
ODH DAC control register 1 (DAC1C) R/W 80H
OEH DAC control register 2 (DAC2C) R/W 80H
OFH DAC control register 3 (DAC3C) R/W 80H
10H DAC control register 4 (DACAC) R/W 80H
11H Power control register 1 (PC1) R/W 00H
12H Power control register 2 (PC2) R/W O00H
13H Reset control register (RC) R/W ooHMNee

Note The reset control register is not initialized by generating internal reset of the reset control register. For details,

see 4. 10 Analog Reset.

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS

314



RL78/G1E CHAPTER 4 ANALOG BLOCK

4.10 Analog Reset

4.10.1 Overview of analog reset feature
The RL78/G1E (64-pin products, 80-pin products) has an on-chip analog reset function. The SPI control registers of
analog block are initialized by analog reset. Reset can be generated in the following two ways:
e External reset by inputting an external reset signal to the ARESET pin

¢ Internal reset by writing 1 to the RESET bit of the reset control register (RC)

The functions of the external reset and the internal reset are described below.

e After turning on DVpp, be sure to generate external reset by inputting a reset signal to ARESET pin before starting
SPI communication. For the details of ARESET pin, see 2. 5. 31 ARESET.

e During analog reset, each function of analog block is shifted to the status shown in Table 4-12. The status of each
SPI control register after analog reset has been acknowledged is shown in Table 4-13. After analog reset, the status
of each pin is shown in Table 4-14.

e External reset is generated when a low-level signal is input to the ARESET pin. On the other hand, internal reset is
generated when 1 is written to the RESET bit of the reset control register (RC).

e External reset is subsequently cancelled by inputting a high-level signal to ARESET pin after a low-level signal is
input to this pin. On the other hand, internal reset is subsequently cancelled by writing 0 to the RESET bit of the
reset control register (RC) after 1 is written to the same bit of this register.

<R> Cautions When generating an external reset, input a low-level signal to the ARESET pin for at least 10 ps.
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Table 4-12. Statuses during Analog Reset

Function Block

External Reset from ARESET Pin

Internal Reset by Reset Control Register (RC)

Configurable amplifier

Operation stops.

Gain adjustment amplifier

Operation stops.

D/A converter

Operation stops.

Low-pass filter

Operation stops.

Note

High-pass filter

Operation stops.

Temperature sensor

Operation stops.

Variable output voltage regulator

Operation stops.

Reference voltage generator

Operation stops.

SPI

Operation stops.

Operation enabled.

Note 80-pin products only.

Table 4-13. Statuses of SPI Control Registers after Analog Reset Is Acknowledged

Address SPI Control Register Status After a Reset Is Acknowledged
External Reset Internal Reset
O0H Configuration register 1 (CONFIG1) 00H 00H
01H Configuration register 2 (CONFIG2) 00H 00H
03H MPX setting register 1 (MPX1) O0H O00H
04H MPX setting register 2 (MPX2) 00H 00H
05H MPX setting register 3 (MPX3) 00H 00H
06H Gain control register 1 (GC1) O00H 00H
07H Gain control register 2 (GC2) O00H O00H
08H Gain control register 3 (GC3) 00H 00H
09H AMP operation mode control register (AOMC) O00H OO0H
O0AH Gain control register 4 (GC4) O00H O00H
0BH LDO control register (LDOC) ODH ODH
OCH DAC reference voltage control register (DACRC) O00H 00H
ODH DAC control register 1 (DAC1C) 80H 80H
OEH DAC control register 2 (DAC2C) 80H 80H
OFH DAC control register 3 (DAC3C) 80H 80H
10H DAC control register 4 (DACAC) 80H 80H
11H Power control register 1 (PC1) 00H 00H
12H Power control register 2 (PC2) O00H O00H
13H Reset control register (RC) 00H 01H Mt

Note The reset control register is not initialized by generating internal reset of the reset control register, but it can be

done to O0H by generating external reset from ARESET pin or writing O to the RESET bit of the reset control
register (RC)..
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Table 4-14. Pin Statuses after Analog Reset

Pin Name External Reset from ARESET Pin Internal Reset by Reset Control Register (RC)
SC_IN Hi-Z Hi-Zz
CLK_SYNCH Pull-down input Pull-down input
SYNCH_OUT Hi-Z Hi-Z
GAINAMP_OUT Hi-Z Hi-z
GAINAMP_IN Hi-Z Hi-z
MPXIN61 Hi-Z Hi-Z
MPXIN51 Hi-Z Hi-Z
MPXIN60 Hi-Z Hi-z
MPXIN50 Hi-Z Hi-Zz
AMP3_OUT Hi-Z Hi-Z

DAC3_OUT/VREFIN3

Pull-down input

Pull-down input

AMP2_OUT

Hi-Z

Hi-Z

AMP1_OUT

Hi-Z

Hi-Z

DAC2_OUT/VREFIN2

Pull-down input

Pull-down input

DAC1_OUT/VREFIN1

Pull-down input

Pull-down input

MPXIN41 Hi-Z Hi-z
MPXIN31 Hi-Z Hi-Zz
MPXIN40 Hi-Z Hi-Z
MPXIN30 Hi-Z Hi-Z
MPXIN21 Hi-Z Hi-Zz
MPXIN11 Hi-Z Hi-Zz
MPXIN20 Hi-Z Hi-Z
MPXIN10 Hi-Z Hi-Z
BGR_OUT Pull down Pull down
LDO_OuUT Pull down Pull down
TEMP_OUT Pull down Pull down
'SCLK Hi-Z Pull-up input
SDO Hi-Z (open drain) Hi-Z (open drain)
SDI Hi-Z Pull-up input
[ Hi-Z Pull-up input

DAC4_OUT/VREFIN4

Pull-down input

Pull-down input

HPF_OUT Hi-Z Hi-Z
CLK_HPF Pull-down input Pull-down input
CLK_LPF Pull-down input Pull-down input
LPF_OUT Hi-Z Hi-Z
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4.10. 2 Registers controlling the analog reset

(1) Reset control register (RC)

This register is used to control the reset feature in the analog block.

An internal reset can be generated by writing 1 to the RESET bit. The reset control register (RC) is not initialized by
generating internal reset of the reset control register, but it can be done by generating external reset from ARESET
pin. External reset from ARESET pin clears this register to O0H.

Address: 13H After reset: 00H "*® R/W

7 6 5 4 3 2 1 0
RC 0 0 0 0 0 0 0 RESET
RESET Reset request by internal reset signal
0 Do not make a reset request by using the internal reset signal, or cancel the reset.
1 Make a reset request by using the internal reset signal, or the reset signal is currently being input.

Note The reset control register is not initialized by generating internal reset of the reset control register, but it can be
done to O0H by generating external reset from ARESET pin or by writing 0 to the RESET bit of the reset control
register (RC).

Caution When the RESET bit is 1, writing to any register other than the reset control register (RC) is ignored.
Initializing the reset control register (RC) to O0H by external reset, or writing 0 to the RESET bit
enables writing to all the registers.

Remark Bits 7 to 1 are fixed at O of read only.
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CHAPTER 5 ELECTRICAL SPECIFICATIONS

In this capter, the electrical specification is described for the target products shown below.

Target products A: Consumer applications Ta =-40to +85°C
R5F10FLCANA, R5F10FLCANA, R5F10FLDANA, R5F10FLDANA,
R5F10FLEANA, R5F10FLEANA, R5F10FMCAFB, R5F10FMCAFB,
R5F10FMDAFB, R5F10FMDAFB, R5F10FMEAFB, R5F10FMEAFB

Target products D: Industrial applications Ta =-40to +85°C
R5F10FLCDNA, R5F10FLCDNA, R5F10FLDDNA, R5F10FLDDNA,
R5F10FLEDNA, R5F10FLEDNA, R5F10FMCDFB, R5F10FMCDFB,
R5F10FMDDFB, R5F10FMDDFB, R5F10FMEDFB, R5F10FMEDFB

Cautions 1. The RL78/G1lE microcontrollers have an on-chip debug function, which is provided for
development and evaluation. Do not use the on-chip debug function in products designated for
mass production, because the guaranteed number of rewritable times of the flash memory may
be exceeded when this function is used, and product reliability therefore cannot be guaranteed.
Renesas Electronics is not liable for problems occurring when the on-chip debug function is
used.

2. The pins mounted depend on the product, so that refer to CHAPTER 2 PIN FUNCTIONS. In this
Chapter, most of the descriptions use the case of 80-pin products as an example.
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5.1 Absolute Maximum Ratings

5. 1.1 Absolute maximum ratings of microcontroller block

Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Conditions Ratings Unit
Supply voltage Vob -0.5t0 +6.5
AVop -0.5to +4.6 \%
AVrerp -0.3 to AVop +0.3 "'°® Y,
AVss -0.5t0 +0.3 \%
AVrery -0.3 to AVop +0.3 V3 v
and AVRerm < AVRerp
REGC pin input VIrRecc REGC -0.3t02.8 \%
voltage and
—0.3to Voo + 0.3"*
Input voltage Vit P00 to P04, P10 to P15, P40 to P42, P50, P51, P70 to P73, P140 —0.3t0 Voo + 0.3V"? \%
Vis P121, P122, P137, EXCLK, RESET —0.3 to Vop + 0.3 "2 Vv
Via P20 to P24 —0.3to AVop + 0.3"°® Y
Vis I.C pin -0.5to0 +0.3 \%
Output voltage Vo1 P00 to P04, P10 to P15, P40 to P42, P50, P51, P70 to P73, —0.3to Voo + 0.3V*¢? \%
P130, P140
Vo2 P20 to P24 —0.3 to AVop + 0.3"?
Analog input Vai ANI16 to ANI18, ANI20 to ANI26, ANI28, ANI30 -0.3to Voo + 0.3
voltage and
-0.3 to AVrer(n + 0.3V 2 *
Vaiz ANIO to ANI4 -0.3to AVop + 0.3 \%
and
-0.3 to AVrer(n) + 0.3V *
Output current, loH1 Per pin -40 mA
high Total of all pins: | POO to P04, P40 to P42, P130, P140 -70 mA
-170 mA P10 to P15, P50, P51, P70 to P73 -100 mA
loH2 Per pin ANIO to ANI4 -0.1 mA
Total of all pins -1.3 mA
Output current, loLt Per pin 40 mA
low Total of all pins: | POO to P04, P40 to P42, P130, P140 70 mA
170 mA P10 to P15, P50, P51, P70 to P73 100 mA
loL2 Per pin ANIO to ANI4 0.4 mA
Total of all pins 6.4 mA
(Notes, Causion and Remarks are listed on the next page.)
RO1UHO353EJ0200 Rev.2.00 320

Mar 31, 2014

RENESAS



RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

Notes 1. Connect the REGC pin to Vss via a capacitor (0.47 to 1 4F). This value regulates the absolute maximum
rating of the REGC pin. Do not apply any external voltage to this pin.
2. Must be 6.5V or lower.
Must be 4.6 V or lower.

Do not exceed AVrer+)+0.3 V in case of A/D conversion target pin.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.

Remark 1. Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port
pins.
2. AVRer+): + side reference voltage of the A/D Conveter.

3. Vss is reference voltage.
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5. 1. 2 Absolute maximum ratings of analog block

Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Conditions Ratings Unit
Supply voltage AVopa AVop1, AVbp2, AVbD3 -0.3t0 +6.0 \'
DVoo DVoo -0.3t0 +6.0 \
AGND AGND1, AGND2, AGND3, AGND4 -0.3t0 +0.3 \
DGND DGND -0.3t0 +0.3 \%
Input voltage Viz MPXIN10, MPXIN11, MPXIN20, MPXIN21, —0.3to AVopa + 0.3V \%

MPXIN30, MPXIN31, MPXIN40, MPXIN41,
MPXIN50, MPXIN51, MPXING60O, MPXIN61,
SC_IN, CLK_SYNCH, VREFIN1, VREFIN2,
VREFIN3, VREFIN4, CLK_LPF, CLK_HPF,

RESET
Viz SCLK, SDI, CS —0.3 to DVop + 0.3
Output voltage Vo1 LDO_OUT, BGR_OUT, AMP1_OUT, —0.3 to AVooa + 0.3

AMP2_OUT, AMP3_OUT, GAINAMP_OUT,
SYNCH_OUT, LPF_OUT, HPF_OUT,
DAC1_OUT, DAC2_OUT, DAC3_OUT,
DAC4_OUT, TEMP_OUT

Vo2 SDO —0.3to DVop + 0.3V Y,

Output current lo1 AMP1_OUT, AMP2_OUT, AMP3_OUT, 1 mA
GAINAMP_OUT, SYNCH_OUT
LPF_OUT, HPF_OUT

DAC1_OUT, DAC2_OUT, DAC3_OUT,
DAC4_OUT, TEMP_OUT

lo2 SDO -10 mA

ILboour LDO_OuUT 15 mA

Note Must be 6.0 V or lower.

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.
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<R> 5. 1.3 Absolute maximum ratings (common to microcontroller block and analog block)

Absolute maximum ratings

Parameter Symbol Conditions Ratings Unit
Operating ambient In normal operation mode —40 to +85 °C
temperature ™ In flash memory programming mode —40 to +85 °C
Storage temperature Tstg —40 to +150 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that

ensure that the absolute maximum ratings are not exceeded.
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5. 2 Electrical Specifications of Microcontroller Block
5. 2.1 Oscillator characteristics
5.2.1.1 X1 oscillator characteristics

(TA=-401t0 +85°C, 1.6 V<Vob <55V, Vss=0V)

Parameter Resonator Conditions MIN. TYP. MAX. Unit
X1 clock oscillation frequency (fx)"*® | Ceramic resonator 27V<Vop<55V 1.0 20.0 MHz
/ Crystal resonator
24V <Vop<27V 1.0 16.0
18V<Vop<24V 1.0 8.0
16V<Vop<1l8V 1.0 4.0

Note Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time. Also, be sure

to apply to the resonator manufacturer for evaluation on the actual circuit so as to confirm the oscillation

characteristics.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after a reset release, check the

X1 clock oscillation stabilization time using the oscillation stabilization time counter status register
(OSTC) by the user. Determine the oscillation stabilization time of the OSTC register and the

oscillation stabilization time select register (OSTS) after sufficiently evaluating the oscillation

stabilization time with the resonator to be used.

Remark When using the X1 oscillator, see 3. 5. 4 System clock oscillator.
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<R> 5. 2. 1.2 On-chip oscillator characteristics

(TA=-401t0 +85°C, 1.6 V<Vob <55V, Vss=0V)

Resonator Symbol Conditions MIN. TYP. MAX. Unit
High-speed on-chip oscillator fin 1 32 MHz
clock frequency N *2
High-speed on-chip oscillator -20to +85°C 18V<Vp<55V| -1.0 +1.0 %
clock frequency accuracy 16V<Vop<18V| -50 +5.0 %
-40to—-20°C 1.8V<Vop<55V| -15 +1.5 %
16V<Vop<1l8V| -55 +55 %
Low-speed on-chip oscillator clock | fi. 15 kHz
frequency
Low-speed on-chip oscillator clock -15 +15 %

frequency accuracy

Notes 1. Frequency can be selected in a high-speed on-chip oscillator. Selected by bits 0 to 3 of option byte
(000C2H/010C2H) and bits 0 to 2 of HOCODIV register.

2. Indicates only permissible frequency level. Refer to AC Characteristics for instruction execution time.
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5.2.2 DC characteristics

5.2.2.1 Pin characteristics

(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output current, lom1 Per pin for POO to P04, P10 to P15, | 1.6 V<Vop<55V -10.0""? mA
highMte* P40 to P42, P50, P51, P130, P140

Per pin for P70 to P73 1.6V<Vop<55V -3.0™%? | mA
Total of POO to P04, P40 to P42, 40V<Vop<55V -55.0 mA
P130, P140 27V<Vop<4.0V -10.0
(When duty = 70%"°*®)
1.8V<Vm<2.7V 5.0
1.6V<Von<1.8V -25
Total of P10 to P15, P50, P51, 40V<Vop<55V -80.0 mA
P70t P73 27V<Voo<4.0V ~19.0
(When duty = 70%"°*¢3)
1.8V<Vp<2.7V -10.0
1.6V<Von<1.8V 5.0
Total of all pins 1.6V<Vop<55V -100.0 mA
(When duty = 70%M® %)
loHz Per pin for P20 to P24 1.6 V<AVop < 3.6 0.1 | mA
v
Total of all pins 1.6 V<AVDD<3.6 -1.3 mA
(When duty = 70%"°*® %) Y

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Voo pin to an
output pin.

Do not exceed the total current value.

Specification under conditions where the duty < 70%.

The output current value that has changed the duty ratio > 70% can be calculated with the following

expression (when changing the duty ratio to n%).
e Total output current of pins = (lox x 0.7) / (n x 0.01)
<Example> When lox = -10.0 mA and n = 80%

Total output current of pins = (-10.0 x 0.7) / (80 x 0.01) = -8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P02 to P04, P10 to P15 and P50 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output current, | lou1 Per pin for POO to P04, P10 to P15, 16V<Vop<55V 20.0°t? mA
low™*e* P40 to P42, P50 to P51, P130, P140

Per pin for P70 to P73 1.6V<Vop<55V 3.0Me? mA
Total of PO to P04, P40 to P42, 40V<Vop<55V 70.0 mA
P130, P140
27V<Vop<4.0V 15.0
(When duty = 70%""*¢3)
1.8V<Vop<2.7V 9.0
1.6V<Vop<1.8V 45
Total of P10 to P15, P50, P51, 40V<Vop<55V 80.0 mA
P70 to P73
27V<Vop<4.0V 35.0
(When duty = 70%M® %)
1.8V<Vop<2.7V 20.0
1.6V<Vop<1.8V 10.0
Total of all pins°*®* 1.6 V<Vop<55V 150.0 mA
loL2 Per pin for P20 to P24 1.6 V<AVop < 3.6V 0.4Nte? mA
Total of all pins°** 1.6 V< AVop<3.6 V 5.2 mA
Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the Vss pin to an

output pin.

2. Do not exceed the total current value.

3. Specification under conditions where the duty < 70%.
The output current value that has changed the duty ratio > 70 % can be calculated with the following
expression (when changing the duty ratio to n%).

o Total output current of pins = (loL x 0.7) / (n x 0.01)
<Example> When loL = 10.0 mA and n = 80%
Total output current of pins = (10.0 x 0.7) / (80 x 0.01) = 8.7 mA

However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, ViH1 P00 to P04, P10 to P15, Normal input buffer 0.8Vop Vob \
high P40 to P42, P50, P51,

P70 to P73, P140
ViHz P01, P03, P04, P10, P11, TTL input buffer 2.2 Vop \Y
P13 to P15 40V<Vop<55V
TTL input buffer 2.0 Vob \
3.3V<Vop<4.0V
TTL input buffer 1.5 Vob \
16V<Vop<33V
ViH3 P20 to P24 0.7AVop AVop
ViHs P121, P122, P137, EXCLK, RESET 0.8Vop Vop
Input voltage, \UI P00 to P04, P10 to P15, Normal input buffer 0 0.2Vop
low P40 to P42, P50, P51,
P70 to P73, P140
Vi P01, P03, P04, P10, P11, TTL input buffer 0 0.8 \Y
P13 to P15 40V<Vop<55V
TTL input buffer 0 0.5 \
33V<Vop<4.0V
TTL input buffer 0 0.32 \
16V<Vop<33V
Vies P20 to P24 0 0.3AVop \Y
Vis P121, P122, P137, EXCLK, RESET 0 0.2Vop \

Caution The maximum value of ViH of pins P00, P02 to P04, P10 to P15, and P50 is Vob, even in the N-ch open-
drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Voh1 P00 to P04, P10 to P15, 40V<Vop<55V, Vop - 1.5 \%
high P40 to P42, P50, P51, loH1 =-10.0 mA

P130, P140

40V<Vop<55VY, Vop - 0.7 \Y
loH1 = -3.0 mA
27V<Vop<55V, Voo - 0.6 \%
loH1 = -2.0 mA
1.8V<Vop<55V, Voo - 0.5 \%
loH1 = -1.5 mA
16V<Vop<55V, Vop — 0.5 \Y
loH1 = -1.0 mA

Voh2 P20 to P24 16V<AVDD<3.6V, AVop - 0.5 \
loH2 = -100 xA

VoHa P70 to P73 40V<Vop<55V, Vop - 1.1 \%
loH4 = -3.0 mA
27V<Vop<55V, Voo - 0.9 \%
loH4 = 2.0 mA
18V<Vop<55V, Vop - 0.7 \Y
loH4 = -1.5 mA
16V<Vop<55V, Vop - 0.7 \Y
loH4 = -1.0 mA

Caution P00, P02 to P04, P10 to P15 and P50 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, Vou1 P00 to P04, P10 to P15, 40V<Vop<55V, 1.5 \
low P40 to P42, P50, P51, loL1 = 20.0 mA

P130, P140 40V<Vop <55V, 0.7 \Y
loL1 = 8.5 mA
27V<Vop<55V, 0.6 \Y
loL1 =3.0 mA
27V<Vop<55V, 0.4 \Y
loL1 = 1.5 mA
1.8V<Vop<55V, 0.4 \
loL1 = 0.6 mA
16V<Vopb<55V, 0.4 \
loL1 = 0.3 mA
VoL2 P20 to P24 16V<AVop<3.6V, 0.4 \Y
loL2 = 400 pA
Vora P70 to P73 27V<Vop<55V, 1.0 \Y
loL4a =-3.0 mA
27V<Vop<55V, 0.6 \
loL4 =-1.5 mA
1.8V<Vop<55V, 0.5 \
loL4 =-0.6 mA
16V<Vopn<55V, 0.5 \Y
loL4 =-0.3 mA

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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(TA=-401t0 +85°C,1.6 V<AVDpD<3.6 V,1.6 V<Vbp<5.5V, AVoD < VDD, V55 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input leakage current, | IuH1 P00 to P04, Vi = Voo 1 LA
high P10 to P15,

P40 to P42,
P50, P51,
P70 to P73, P140
ILiHz2 P137, RESET Vi = Vop 1 HA
Iubs P121, P122 Vi = Vop Input port or external 1 HA
(X1, X2, EXCLK) clock input selected
Resonator connected 10 LA
ILiHa P20 to P24 Vi = AVop 1 HA
Input leakage current, | It P00 to P04, Vi =Vss -1 HA
low P10 to P15,
P40 to P42,
P50, P51,
P70 to P73, P140
lue P121, P122, Vi = Vss -1 LA
P137, RESET
IuiLs P121, P122 Vi =Vss Input port or external -1 HA
(X1, X2, EXCLK) clock input selected
Resonator connected -10 HA
ILiLa P20 to P24 Vi = AVss -1 LA
On-chip pull-up Ru POO to P04, Vi = Vss, input port selected 10 20 100 kQ
resistance P10 to P15,
P40 to P42,
P50, P51,
P70 to P73, P140

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port

pins.
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5.2.2.2 Supply current characteristics

(Ta=-40t0 +85°C, 1.6 V<Vop <55V, Vss=0V) (2/3)
Parameter | Symbol Conditions MIN. | TYP. | MAX | Unit
Supply Ioo1 Operating | HS(High- fin = 32 MHZ""*? | Basic Voo =5.0 V 2.1 mA
current mode speed main) operation | Voo = 3.0V 2.1
noet mode™*®* Normal | Vop=5.0V 46 | 7.0 | mA

operation | Voo = 3.0V 4.6 7.0
fin = 24 MHZ"*® | Normal | Voo =5.0V 37 | 55 | mA
operation | Voo = 3.0V 3.7 55
fin = 16 MHZ"** | Normal | Voo =5.0V 27 | 40 | mA
operation | Voo =3.0V 2.7 4.0
LS (Low- fin=8 MHZz"®* | Normal |Vop=3.0V 12 | 1.8 | mA
speed main) operation | Voo =2.0V 1.2 1.8
modeNote 4
LV (Low- fin=4 MHZ"®® | Normal |Voo=3.0V 1.2 | 1.7 | mA
voltage main) operation | Voo =2.0V 1.2 1.7
modeNote 4
HS (High- fux = 20 MHZ"***? | Normal | Square wave input 3.0 | 46 | mA
speed main) | Voo =5.0V operation | Resonator connection 3.2 | 48
mode™** fux = 20 MHZ***? | Normal | Square wave input 3.0 | 46
Vop = 3.0V operation | Resonator connection 3.2 | 48
fux = 10 MHZ"**? | Normal | Square wave input 19 | 27 | mA
Vop = 5.0 V operation | Resonator connection 1.9 2.7
fux = 10 MHZ***? | Normal | Square wave input 1.9 | 2.7
Voo =3.0V operation | Resonator connection 1.9 2.7
LS (Low- fux = 8 MHZ"**? | Normal | Square wave input 11 | 1.7 | mA
speed main) | Voo =3.0V operation | Resonator connection 1.1 1.7
mode™°*®* fux = 8 MHZ"**? | Normal | Square wave input 11 | 1.7
Voo =2.0V operation | Resonator connection 1.1 1.7

Notes 1. Total current flowing into Voo, including the input leakage current flowing when the level of the input pin is

fixed to Vob or Vss. The values below the MAX. column include the peripheral operation current. However,

not including the current flowing into the A/D converter, LVD circuit, I/O port, on-chip pullup/pull-down

resistors, and data flash rewriting.

2. When the high-speed on-chip oscillator is stopped.

When the high-speed system clock is stopped.

The relationship between the operation voltage range, CPU operating frequency, and operating mode is as

below.

HS (High-speed main) mode: Vob=2.7t05.5V @ 1 MHz to 32 MHz

Vob=2.41t055V @ 1 MHz to 16 MHz

LS (Low-speed main) mode: Vop=1.8t055V @ 1 MHz to 8 MHz
LV (Low-voltage main) mode: Voo=1.6t055V @ 1 MHz to 4 MHz

Remarks 1. fux:

High-speed system clock frequency (X1 clock oscillation frequency or external main system clock

frequency)
2. fin: High-speed on-chip oscillator clock frequency
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(Ta=—40 to +85°C, 1.6 V < Vop < 5.5 V, Vss = 0 V) (213)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply 1oz 2 | HALT HS (High-speed | fit = 32 MHZ""®** | Voo = 5.0 V 0.54 1.63 mA
current'°* mode main) mode"**®® Voo = 3.0V 0.54 1.63
' fin = 24 MHZ"*** | Voo = 5.0V 0.44 1.28 mA

Voo =3.0V 0.44 1.28
fin = 16 MHZz"** | Voo = 5.0 V 0.40 1.00 mA
Voo =3.0V 0.40 1.00
LS (Low-speed | fi1 =8 MHZY* |Vop=3.0V 260 530 LA
main) mode™”***® Voo =2.0V 260 530
LV (Low-voltage | fii = 4 MHZY®** | Vop =3.0V 420 640 LA
main) mode"**®® Vob = 2.0V 420 640
HS (High-speed | fux = 20 MHz"***® | Square wave input 0.28 1.00 mA
main) mode™**®| Voo = 5.0 V Resonator connection 0.45 1.17
fux = 20 MHZ"***® | Square wave input 0.28 1.00
Voo = 3.0V Resonator connection 0.45 1.17
fux = 10 MHZ"***® | Square wave input 0.19 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67
fux = 10 MHZ"**® | Square wave input 0.19 0.60
Voo = 3.0V Resonator connection 0.26 0.67
LS (Low-speed | fux = 8 MHZ""*® | Square wave input 95 330 LA
main) mode™**®| Voo = 3.0 V Resonator connection 145 380
fux = 8 MHZ""*® | Square wave input 95 330
Voo = 2.0V Resonator connection 145 380
Ioos"'®® | STOP Ta =-40°C 0.15 0.50 LA
mode Ta = +25°C 0.22 0.50
Ta = +50°C 0.34 1.10
Ta=+70°C 0.46 1.90
Ta =+85°C 0.75 3.30
(Notes and Remarks are listed on the next page.)
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Notes 1. Total current flowing into Voo, including the input leakage current flowing when the level of the input pin is
fixed to Voo or Vss. The values below the MAX. column include the peripheral operation current. However,
not including the current flowing into the A/D converter, LVD circuit, I/O port, on-chip pullup/pull-down
resistors, and data flash rewriting.

When the HALT instruction is executed for the flash memory.

When the high-speed on-chip oscillator is stopped.

When the high-speed system clock is stopped.

Not including the current flowing into 12-bit interval timer, watchdog timer.

I S o\

The relationship between the operation voltage range, CPU operating frequency, and operating mode is as
below.
HS (High-speed main) mode: Vob=2.7t05.5V @ 1 MHz to 32 MHz
Vob=2.4t055V @ 1 MHz to 16 MHz
LS (Low-speed main) mode: Vob=1.8t05.5V @ 1 MHz to 8 MHz
LV (Low-voltage main) mode: Vob=1.6t055V @ 1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fii:  High-speed on-chip oscillator clock frequency

3. The TYP. temperature condition in modes other than STOP mode is Ta = 25°C.
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(TA=-401t0 +85°C, 1.6 V<Vob <55V, Vss=0V) (3/3)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-speed on-chip | """ 0.20 LA
oscillator operating
current
12-bit Interval timer | lir €23 0.02 Note3 LA
operating current
Watchdog timer lwor Nt 24 | i = 15 kHz, fwan is stopped 0.22 LA
operating current
A/D converter laoc**®*® | AVop = 3.0 V, When conversion at maximum speed 420 720 LA
operating current
AVrer ) current lavrer ™7 | AVop = 3.0 V, ADREFP1 = 0, ADREFPQ = 0 "***° 14.0 25.0 LA
AVrere = 3.0 V, ADREFP1 = 0, ADREFPQ = 1 "'¢? 14.0 25.0 LA
ADREFP1 = 1, ADREFPO = 0 "*¢* 14.0 25.0 LA
AID converter laprer "% | Vop = 3.0V 75.0 LA
reference voltage
current
Temperature sensor | Irwes "? Voo = 3.0V 75.0 LA
operating current
LVD operating ILvp NOe 20 0.08 LA
current
BGO operating lsco et 25 12.2 mA
current
Selfprogramming lpsp MO 25 12.2 mA
operating
current
SNOOZE operating | Isnoz AID converter | The mode is performed N3 0.50 0.60 mA
current operation During A/D conversion "°*¢* 0.60 0.75 mA
(AVop =3.0V)
During A/D conversion "°*® 420 720 LA
CSI/UART operation "*®* 0.70 0.84 mA
(Notes and Remarks are listed on the next page.)
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<R> Notes 1. Current flowing to Voo.

2. When high-speed on-chip oscillator and high-speed system clock are stopped.

3. Current flowing only to the 12-bit interval timer (excluding the operating current of the low-speed on-chip
ocsillator). The supply current of the RL78 microcontrollers is the sum of the values of either Iob1 or lopz,
and IIT, when the 12-bit interval timer operates in operation mode or HALT mode. When the low-speed on-
chip oscillator is selected, IriL should be added.

4. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip
oscillator). The supply current of the RL78 microcontrollers is the sum of lop1, Iop2, or Ibbs and IWDT when
the watchdog timer is in operation.

5.  Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ibb1
or Ioo2 and labc, |avrer, labrer when the A/D converter operates in an operation mode or the HALT mode.
Current flowing to the AVob.

Current flowing from the reference voltage source of A/D converter.

Operation current flowing to the internal reference voltage.

© © N o

Current flowing to the AVrerp.

10. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Iop1,
Iop2 or Ibpz and ILvo when the LVD circuit is in operation.

11. Current flowing only during data flash rewrite.

12. Current flowing only during self programming.

13. For shift time to the SNOOZE mode, see 3. 18 Standby Function.

Remarks 1. fi.  Low-speed on-chip oscillator clock frequency
2. fck: CPUl/peripheral hardware clock frequency

3. The TYP. temperature condition is Ta = 25°C.
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5. 2.3 AC characteristics

(TA=-401t0 +85°C, 1.6 V<AV < 3.6 V, 1.6 V<Vop <5.5V, AVop < Vbop, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit
Instruction cycle Tey Main system | HS (high-speed main) 27V<Vop<55V |0.03125 1 us
(minimum instruction clock (fmain) mode 24V <Vop<27V 0.0625 1 s
execution time) operation LV (Low-voltage main) | 1.6 V<Vop<55V | 0.25 1 s

mode
LS (Low-speed main) 1.8V<Vop<55V 0.125 1 us
mode
In the self HS (high-speed main) 27V<Vop<55V [0.03125 us
programming | mode 24V<Vop<27V | 0.0625 s
mode LV (Low-voltage main) |1.8V<Vopb<5.5V 0.25 us
mode
LS (Low-speed main) 1.8V<Vop<55V 0.125 1 us
mode
External main system fex 2.7V<Vopb<55V 1.0 20.0 MHz
clock frequency 24V <Vop<27V 1.0 16.0
1.8V<Vop<24V 1.0 8.0
1.6V<Vop<1l8V 1.0 4.0
External main system | texx, 27V<Vopb<55V 24 ns
clock input texc 24V<Vop<27V 30
high-level width, 1.8V<Vop<24V 60
low-level width 1.6 V<Vop<1.8V 120
TIOO, TI04, TIO7 input | trm, 1/fmck ns
high/low level width tri +10
TOO00, TO04, TOO7 fro HS (high-speed main) mode 40V<Vop<55V 16 MHz
output frequency 27V<Vop<4.0V 8
1.8V<Vop<27V 4
1.6V<Vop<1.8V 2
LV (Low-voltage main) mode 1.6V<Vop<55V 2
LS (Low-speed main) mode 1.8V<Vop<55V 4
16V<Vop<1l8V 2
PCLBUZO0 output fecL HS (high-speed main) mode 40V<Vop<55V 16 MHz
frequency 27V<Vop<4.0V 8
1.8V<Vop<27V 4
16V<Vop<1l8V 2
LV (Low-voltage main) mode 1.8V<Vop<55V 4
1.6V<Vop<1.8V 2
LS (Low-speed main) mode 1.8V<Vop<55V 4
16V<Vop<1l8V 2
Interrupt input tinH, INTPO, INTP1, INTP2, INTP6 1.6 V<Vop<55V 1 s
high level width, tiniL
low level width
Key interrupt input tkr KRO to KR7 1.8V<Vop<55V 250 ns
<R> | high level width, 18V<AVp<36V
low level width 16V<Vop<1l8V 1 us
16 V<AVop <18V
RESET low level width | trs. 10 Us

Remark fumck: Timer array unit operation clock frequency. (Operation clock to be set by the timer clock select register
0 (TPS0) and CKSOn bit of timer mode register On (TMRON). n: Channel number (n = 0 to 7))
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<R> Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs Vobp (HS (high-speed main) mode)

10
— 10 R e R——— —— When the high-speed on-chip oscillator
E : clock is selected
é : ——= During self programming
g ] —-—- When high-speed system clock is selected
3 E
>
° E
0.1 1
0.0625 f===nnr-nnme-
0.05 .
0.03125 fossmosbon-s e
0.01 |
0 10 20! 130 40 50 | 60
24 27 5.5

Supply voltage Voo [V]
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Tcy vs Vob (LS (low-speed main) mode)

10
1.0
@ E
5 3
C ']
= ]
(] d
£ :
) 1
o 3
>
O b
0.125 |-------f---- ¢
0.1 :
0.01 ;

0 1.0 2.0

1.8

3.0

4.0 5.0

Supply voltage Voo [V]

6.0

—— When the high-speed on-chip oscillator

clock is selected

——- During self programming

—- When high-speed system clock is selectec

Tey vs Vob (LV (low-voltage main) mode)
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1.0 I e il sl = . . .
7y i ; —— When the high-speed on-chip oscillator
3 e , ;
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- 3 :
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<R> AC Timing Test Points

Vin/Von Vin/Von
Test points
Vi/Vou > P < Vi/Vou

External System Clock Timing

1/fex
texc || texH
0.7Voo (MIN.)
EXCLK \  0-3Von (MAX.)
TITO Timing
tri || trH
TIOO, TI04, TIO7

TOO00, TO04, TOO7

tUNTH

Interrupt Request Input Timing

tinTL

INTPO to INTP2, INTP6

JoJJ
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Key Interrupt Input Timing

RESET Input Timing

trsL

RESET

tkr
KRO to KR7 l
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<R> 5. 2. 4 Peripheral functions characteristics

AC Timing Test Points

Vin/Vor . Vin/Von
> Test points <
Vi/Vou Vi/Vou

<R> 5. 2.4.1 Serial array unit
(1) Communication between devices at same potential (UART mode) (dedicated baud rate generator output)

(TA=-401t0 +85°C,1.6 V<Vpop <55V, Vss=0V)

Paramete | Symbol Conditions Hg Note ! LgNote2 Ly Note3 Unit
r MIN. MAX. MIN. MAX. MIN. MAX.

Transfer 24V <Vop<55V fmck/6 fmek/6 fmck/6 bps

rate "o Theoretical value of the 5.3 13 0.6 Mbps

maximum transfer rate: Note 5

Note 6

fmek = ferk

1.8V<Vopb<55V fmek/6 fmek/6 fmek/6 bps
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate: Note 5
fmck = fok VOt ®

1.7V<Vob<55V fmck/6 fmek/6 fmck/6 bps
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate: Note 5 Note 3
fuck = fok NOt€©

16V<Vob<55V - fmek/6 fmek/6 bps
Theoretical value of the - 1.3 0.6 Mbps

Note 5

maximum transfer rate:
Note 6

fmek = ferk

Notes 1. HSis condition of HS (high-speed main) mode.
2. LS is condition of LS (low-speed main) mode.

LV is condition of LV (low-voltage main) mode.

Transfer rate in the SNOOZE mode is 4800 bps.

o ko

The following conditions are required for low voltage interface.
2.4V <Vop < 2.7V: 2.6 Mbps max.

1.8V <Vop <2.4V: 1.3 Mbps max.

1.6 V <Vop <1.8V: 0.6 Mbps max.

6. fcik in each operating mode is as below.

HS (high-speed main) mode : fc .k = 32 MHz

LS (low-speed main) mode : fc.k = 8 MHz

LV (low-voltage main) mode : fcik = 4 MHz

Caution Select the normal input buffer for the RxDg pin and the normal output mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMQg).
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UART mode connection diagram (during communication between devices at same potential)

TxD Rx
R_L78 User's
microcontroller device
RxD Tx

UART mode bit width (during communication between devices at same potential) (reference)

1/Transfer rate

High/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. g: UART number (q = 0 to 2), g: PIM, POM number (g =0, 1)

2. fmck: Serial array unit operating clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))
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<R> (2) Communication between devices at same potential (CSI mode) (master mode, SCKp ... internal clock output

<R>

corresponding CSI00 only)

(TA=-401t0 +85°C, 2.7V <Vop <55V, Vss=0V)

Parameter Symbol Conditions Hg Noe ! LgNoe2 Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle time tkeyr  |2.7 V< Vpp <5.5V |83.3"e? 250 500 ns
tkevr = 2/fcik
SCKp tkna, 40V <Vpp <55V tkev1/2 tkey1/2 tkey1/2 ns
high-level width, tkia -7 -50 -50
low-level width 2.7V <Vpp <55V tkev1/2 tkey1/2 tkey1/2
-10 -50 -50
Slp setup time tsik1 40V <Vpp <55V 23 110 110 ns
(to SCKpT) Noe® 27V <Vpp <55V 33 110 110
Slp hold time tksin 27V <Vpp <55V 10 10 10 ns
(from SCKpT) No'e3
Delay time from tkso1 C=20pF Note 7 10 10 10 ns
SCKpd to SOp
output "' ®
Notes 1. HS is condition of HS (high-speed main) mode.
2. LSis condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. fuck must be 24 MHz or less.
5. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpJ.
6. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmMn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpT.
7. Cisthe load capacitance of the SCKp and SOp output lines.
Caution Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp

Remarks 1. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),

pin by using port input mode register g (PIMg) and port output mode register g (POMg).

g: PIM and POM numbers (g = 1)
2. fmek: Serial array unit operating clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00))

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS

344



RL78/G1E

CHAPTER 5 ELECTRICAL SPECIFICATIONS

<R> (3) Communication between devices at same potenntial (CSI mode) (master mode, SCKp ... internal clock output)

<R>

(TA=-401t0 +85°C, 1.6 V<Vob <55V, Vss=0V)

Parameter Symbol Conditions Hg Notel Lg Note2 Ly Note3 Uni
MIN. MAX. MIN. MAX. MIN. MAX. t
SCKp cycle time tkevl 27V<Vpp<55V 125 500 1000 ns
tkey1 > 4ffcik
24V <Vpp<h5V 250 500 1000 ns
tkey1 = 4lfcix
1.8V<Vpp<55V 500 500 1000 ns
tkey1 = 4lfcix
1.7V<Vpp<55V 1000 1000 1000 ns
tkey1 > 4ffcik
1.6V<Vpp<55V - 1000 1000 ns
tkey1 > 4ffcik
SCKp tkH1, 40V<Vpp<h5V tkev1/2 tkev1/2 tkey1/2 ns
high-level width tkia -12 -50 -50
low-level width 27V<Vpp<55V ticya/2 tkcva/2 tkcva/2 ns
-18 -50 -50
24V <Vpp<55V tkev1/2 tkev1/2 tkcy1/2 ns
-38 -50 -50
1.8V<Vpp<55V tkev1/2 tkev1/2 tkcy1/2 ns
-50 -50 -50
1.7V<Vpp<55V tkcy1/2 tkcy1/2 tkey1/2 ns
-100 -100 -100
1.6V<Vpp<55V - tkey1/2 tkey1/2 ns
-100 -100
Slp setup time tsika 40V<Vpp<55V 44 110 110 ns
(to SCKpT)"e* 27V<Vpp<55V 44 110 110 ns
24V <Vpp<5h5V 75 110 110 ns
1.8V<Vpp<55V 110 110 110 ns
1.7V<Vpp <55V 220 220 220 ns
1.6V<Vpp<55V - 220 220 ns
Slp hold time tksi1 1.7V<Vpp <55V 19 19 19 ns
(from SCKpT)"™**** 16V<Vpp<55V - 19 19
Slp hold time tkso1 1.7V<Vpp <55V 25 25 25 ns
(from SCKpT)"*'®* C =30 prote®
1.6V<Vpp<55V - 25 25
C =30 pF"*°
(Notes Caution and Remark are listed on the next page.)
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Notes 1.
2.
3.
4.

Caution

Remark

HS is condition of HS (high-speed main) mode.

LS is condition of LS (low-speed main) mode.

LV is condition of LV (low-voltage main) mode.

This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpJ.

This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpT.

C is the load capacitance of the SCKp and SOp output lines.

Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp
pin by using port input mode register g (PIMg) and port output mode register g (POMg).

p: CSI number (p = 00, 10, 20, 21), m: Unit number (m =0, 1),
n: Channel number (n =0 to 2), g: PIM and POM numbers (g =0, 1)
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<R> (4) Communication between devices at same potential (CSI mode)

(slave mode, SCKp ... External clock input) (1/2)

(Ta=-40to +85°C, 1.6 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions Hs "ot LgNote? Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp tkevz 4.0V < Vpp < 20MHz < fuek | 8/fwck — — ns
cycle time "¢ 5.5V fuck < 20MHz_| 6/fuck 6lfuck 6lfuck ns
2.7V <Vpp < 16MHz < fmck | 8/fmck - - ns
5.5V fmck £ 16MHz | 6/fmck 6/fmck 6/fmck ns
24V <Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
500ns 500ns 500ns
1.8V<Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
750ns 750ns 750ns
1.7V<Vpp<55V 6/fmck 6/fmck 6/fmck ns
and and and
1500ns 1500ns 1500ns
16V<Vpp<55V - 6/fmck 6/fmck ns
and and
1500ns 1500ns
SCKp tkrHz, 40V <Vpp<55V tkey2/2 tkeya/2 tkey2/2 ns
high-level tkiz -7 -7 -7
width 27V<Vpp<55V tkcv2l2 tkcy2l2 tkcy2l2 ns
low-level width -8 -8 -8
1.8V<Vpp<55V tkey2/2 tkeya/2 tkey2/2 ns
-18 -18 -18
1.7V<Vpp<55V tkeya/2 tkeya/2 tkeya/2 ns
-66 -66 -66
16V<Vpp<55V - tkey2/2 tkeya/2 ns
-66 -66

Notes 1.

HS is condition of HS (high-speed main) mode.

2. LS is condition of LS (low-speed main) mode.

3. LVis condition of LV (low-voltage main) mode.
4. Transfer rate in the SNOOZE mode: MAX. 1 Mbps

Caution Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp

pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. p: CSI number (p = 00, 10, 20, 21), m: Unit number (m =0, 1), n: Channel number (n =0 to 2),
g: PIM and POM numbers (g =0, 1)

2. fmck: Serial array unit operating clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))
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<R> (4) Communication between devices at same potential (CSI mode)
(slave mode, SCKp ... External clock input) (2/2)

(Ta=-40 to +85°C, 1.6 V < Voo < 5.5 V, Vss = 0 V) (2/2)

Parameter Symbo Conditions Hgs Notel L Note2 Ly Note3 Unit
! MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup time tsik2 27V <Vpp<h5V 1/fmek 1/fmek 1/fmek ns
(to SCKpT)Note4 +20 +30 +30
18V<Vpps55V 1/fmek 1/fmek 1/fmex ns
+30 +30 +30
1.7V<Vpp <55V 1/fmek 1/fmek 1/fmek ns
+40 +40 +40
16V<Vpps55V - 1/fmek 1/fmex ns
+40 +40
Slp hold time tksi2 1.8V<Vpp<55V 1/fmek 1/fmek 1/fmex ns
(from SCKpTNe 4 +31 +31 +31
1.7V<Vpp<55V 1/fmek 1/fmek 1/fmex ns
+250 +250 +250
16V<Vpp<5h5V — 1/fmek 1/fmek ns
+250 +250
Delay time from |tksoz C=30pF |2.7V <Vpp 5.5V 2/fmck 2/fmeck 2/fuck | ns
SCKpl to SOp Note 6 +44 +110 +110
output "*'* 2.4V < Vop < 5.5V 2/ 2/fuck 2fuck | ns
+75 +110 +110
1.8V < Vpp £5.5vV 2/fmck 2/fmeck 2/fuck | ns
+110 +110 +110
1.7V < Vpp £ 5.5V 2/fmek 2/fmek 2/fmek ns
+220 +220 +220
1.6V <Vpp £5.5V — 2/fmeck 2/fuck | ns
+220 +220

Notes 1. HS is condition of HS (high-speed main) mode.
2. LSis condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpJ.
5. This indicates the time when DAPmMn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmMn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpT.

6. C s the load capacitance of the SOp output line.

Caution Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp
pin by using port input mode register g (PIMg) and port output mode register g (POMg).
Remarks 1. p: CSI number (p = 00, 10, 20, 21), m: Unit number (m =0, 1), n: Channel number (n =0 to 2),
g: PIM and POM numbers (g =0, 1)
2. fmck: Serial array unit operating clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))
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CSI mode connection diagram (during communication between devices with the same voltage)

SCKp SCK

RL78 User's

microcontroller SIP SO device
SOp SI

CSI mode serial transfer timing (during communication between devices with the same voltage)
(when DAPmn =0 and CKPmn =0 or DAPmn =1 and CKPmn = 1)

tkevi, 2

tki, 2 tkH1, 2

/
SCKp \

tsiki, 2 tksi, 2

Sip Input data

tksoy, 2

SOp Output data ><

CSI mode serial transfer timing (during communication between devices with the same voltage)
(when DAPmn = 0 and CKPmn =1 or DAPmn =1 and CKPmn = 0)

tkevi, 2

tkH1, 2 teie 2

SCKp /
N

tsiki, 2 tksiL, 2

Slp Input data

tkso1, 2

SOp Output data ><

Remarks 1. p: CSI number (p = 00, 10, 20, 21)
2. m: Unit number, n: Channel number (mn = 00 to 03, 10, 11)
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<R> (5) Communication between devices at same potential (simplified I’c mode) (1/2)

(TA=-4010 +85°C, 1.6 V< Voo < 5.5V, Vss = 0 V) (1/2)

Parameter Symbol Conditions Hg Notel Lg Note2 Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.

SCLr clock frequency  |fscL 27V<Vpp<55V, 1000 400 400 | kHz
Cb =50 pF Rb = 2.7 kQ Note 4 Note 4 Note 4
1.8V<Vpp<55YV, 400 400 400 kHz
Cb = 100 pF, Rb = 3 kQ Note 4 Note 4 Note 4
18V<Vp<27V, 300 300 300 kHz
Cb = 100 pF Rb = 5 kQ Note 4 Note 4 Note 4
1.7V<Vpp<18YV, 250 250 250 kHz
Cb = 100 pF Rb = 5 kQ Note 4 Note 4 Note 4
16V<Vpp<1l8YV, - 250 250 kHz
Cb = 100 pF, Rb = 5 kQ Note 4 Note 4

Hold time tLow 27V<Vpp<5h5V, 475 1150 1150 ns

when SCLr=L Cb =50 pF, Rb=2.7 kQ
18V<Vpp<55YV, 1150 1150 1150 ns
Cb =100 pF, Rb =3 kQ
18V<Vp<27V, 1550 1550 1550 ns
Cb =100 pF, Rb =5 kQ
1.7V<Vpp<18YV, 1850 1850 1850 ns
Cb =100 pF, Rb =5 kQ
16V<Vpp<1l8YV, - 1850 1850 ns
Cb =100 pF, Rb =5 kQ

Hold time tHiGH 27V<Vpp<bh5V, 475 1150 1150 ns

when SCLr=H Cb =50 pF, Rb =2.7 kQ
18V<Vpp<55YV, 1150 1150 1150 ns
Cb =100 pF, Rb =3 kQ
18V<Vp<27V, 1550 1550 1550 ns
Cb =100 pF, Rb =5 kQ
1.7V<Vpp<18YV, 1850 1850 1850 ns
Cb =100 pF, Rb =5 kQ
16V<Vpp<1l8YV, - 1850 1850 ns
Cb =100 pF, Rb =5 kQ

Notes 1. HS is condition of HS (high-speed main) mode.
2. LSis condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.

4. The value must also be fc k/4 or lower.

(Caution are listed on the next page, and Remarks are listed on the page after the next page.)
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<R> (5) Communication between devices at same potential (simplified I’c mode) (2/2)

(TA=-401t0 +85°C, 1.6 V<Vop < 5.5V, Vss =0 V) (2/2)

Parameter Symbol Conditions Hg Note 1 Lg Note2 Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
Data setup time tsu:pAT 2.7V<Vpp<55YV, 1/fmex 1/fmex 1/fmex ns
(for reception) Cb =50 pF, Rb =2.7 kQ +85 +145 +145
Note 4 Note 4 Note 4
1.8V<Vpp<55Y, 1/fmek 1/fmek 1/fmek ns
Cb =100 pF,Rb=3kQ | +145 +145 +145
Note 4 Note 4 Note 4
1.8V<Vpp<27YV, 1/fmek 1/fmek 1/fmek ns
Cb =100 pF,Rb=5kQ | +230 +230 +230
Note 4 Note 4 Note 4
1.7V<Vpp<1.8YV, 1/fuck 1/fvck 1/fvck ns
Cb =100 pF,Rb=5kQ | +290 +290 +290
Note 4 Note 4 Note 4
1.6V<Vpp<18YV, - 1/fmek 1/fmek ns
Cb =100 pF, Rb =5 kQ +290 +290
Note 4 Note 4
Data hold time tHD:DAT 27V<Vpp<55YV, 0 305 0 305 0 305 ns
(for transmission) Cb =50 pF, Rb=2.7 kQ
1.8V<Vpp<55Y, 0 355 0 355 0 355 ns
Cb = 100 pF, Rb = 3 kQ
1.8V<Vpp<27V, 0 405 0 405 0 405 ns
Cb =100 pF, Rb =5 kQ
1.7V<Vpp<1.8YV, 0 405 0 405 0 405 ns
Cb =100 pF, Rb =5 kQ
1.6V<Vpp<1.8YV, - - 0 405 0 405 ns
Cb =100 pF, Rb =5 kQ

Notes 1.

2. LSis condition of LS (low-speed main) mode.

HS is condition of HS (high-speed main) mode.

3. LVis condition of LV (low-voltage main) mode.

4. Set the fuck value so as not to exceed the hold time when SCLr = “L” and SCLr = “H".

Caution

Select the normal input buffer and the N-ch open drain output (Voo tolerance) mode for the SDAr pin

and the normal output mode for the SCLr pin by using port input mode register g (PIMg) and port
output mode register h (POMh). For VIH and VIL, see the DC characteristics with TTL input buffer
selected.

(Remarks are listed on the next page.)
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Simplified I°C connection diagram (during communication between devices at same potential)
Vop

Rb

DA * SDA
RL78 SDAr User's

microcontroller device
SCLr SCL

Simplified I’C mode serial transfer timing (during communication between devices at same potential)
1/fscL

trow tHiGH

SCLr \
/—
SDAr

tHD:DAT tsu:pAT

Remarks 1. Rb [Q]: Communication line (SDAr) pull-up resistance,
Cb [F]: Communication line (SDAr, SCLr) load capacitance
2. r: IC number (r = 00, 10, 20), g: PIM number (g = 0, 1), h: POM number (h =0, 1)
3. fmck: Serial array unit operating clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number (m = 0, 1), n: Channel number (n =0, 2), mn =00 to 03, 10, 11)
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<R> (6) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (UART mode)
(output from dedicated baud rate generator) (1/2)

(Ta=-40 to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Paramete | Symbo Conditions Hg Note Lg Note2 Ly Note3 Unit
r I MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer Reception 4.0V £ Vpp £5.5V, fmek/6 fumck/6 fmck/6 | bps
rate "¢ * 2.7V <Vb <4.0V
Theoretical value of the 5.3 1.3 0.6 |Mbps
maximum transfer rate:
fuck = fou "'’
2.7V <Vpp < 4.0V, fmck/6 fmck/6 fuck/6 | bps
23V<Vb<2.7V
Theoretical value of the 5.3 1.3 0.6 |Mbps
maximum transfer rate:
fuck = fouk "7
1.8V < Vpp <3.3V, fmek/6 fumck/6 fmck/6 | bps

1.6V < Vb < 2.0v N8

Theoretical value of the 5.3 1.3 0.6 |Mbps

maximum transfer rate: Note 6

_ Note 7
fmek = ferk

Notes 1. HS is condition of HS (high-speed main) mode.
2. LSis condition of LS (low-speed main) mode.

LV is condition of LV (low-voltage main) mode.

Transfer rate in the SNOOZE mode is 4,800 bps.

Specify a value so as to satisfy Voo > Vb.

o o~ w

The following conditions are also required for low voltage interface.
2.4V <Vop < 2.7 V: MAX. 2.6 Mbps

1.8V <Vop<24V: MAX. 1.3 Mbps

7. fcwk in each operating mode is as below.

HS (high-speed main) mode: fcix =32 MHz

LS (low-speed main) mode: fcik =8 MHz

LV (low-voltage main) mode: fcik =4 MHz

(Caution and Remarks are listed on the next page.)
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Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode for

the TxDq pin by using port input mode register g (PIMg) and port output mode register g (POMg). For

VIH and VIL, see the DC characteristics with TTL input buffer selected.

Remarks 1. Vb [V]: Communication line voltage

2.
3.

g: UART number (g =0 to 2), g: PIM and POM numbers (g =0, 1)

fmek: Serial array unit operating clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn =00 to 03, 10, 11))

The AC characteristics of serial array units communicating with a device at different potential in UART
mode is observed at ViH and ViL below.
40V<Vop<55V,27V<Vb<40V:Vh=22V,ViL=0.8V
27V<Vop<4.0V,23V<Vb<27V:VH=20V,ViL=05V
1.8V<Vop<33V,1.6V<Vb<20V:VH=15V,ViL=0.32V

. UART2 cannot communicate with a device at different potential when bit 1 (PIOR1) of the peripheral /O

redirection register (PIOR) is 1.
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<R> (6) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (UART mode)
(output from dedicated baud rate generator) (2/2)

(Ta=—-40to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (2/2)

Paramete | Symbo Conditions Hg Notel Lg Note2 Ly Notes3 Unit
r I MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer Transmissio [4.0V < Vpp <5.5V, Note Note Note bps
rate n 2.7V <Vb<4.0v 4 4 4
Theoretical value of the 2.8 2.8 2.8 | Mbps
maximum transfer rate: Note 5 Note 5 Note 5
Cb =50 pF,
Rb =1.4 kQ,
Vb=27V
2.7V <Vpp <4.0V, Note Note Note bps
23V<Vb<2.7V 7 7 7
Theoretical value of the 1.2 1.2 1.2 |Mbps
maximum transfer rate: Note 8 Note 8 Note 8
Cb =50 pF,
Rb =2.7 kQ,
Vb=23V
1.8V < Vpp < 3.3V, Note Note Note bps
1.6V < Vb <2.0v""e° 9 9 9
Theoretical value of the 0.43 0.43 0.43 | Mbps
maximum transfer rate: Note 10 Note 10 Note 10
Cb =50 pF,
Rb =5.5kQ,
Vb=16V

Notes 1. HS is condition of HS (high-speed main) mode.
2. LS is condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. The smaller value derived by using fuck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<Vob <55V, 2.7V <Vb<4.0V

1
Maximum transfer rate = [bps]

2.2
{CbxRbxIn(1-—"")}x3
Vb

1 2.2

—{-CbxRbxIn(1- )}
Baud rate error Transfer rate x 2
= % 100 [%]
(theoretical value) 1

) x Number of transferred bits
Transfer rate

* This value is the theoretical value of the relative difference between the transmission and reception sides.

(Other Notes and Caution are listed on the next page.)
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5. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 4 above to calculate the maximum transfer rate under conditions of the customer.
6. Specify a value so as to satisfy Vobo > Vb.

7. The smaller value derived by using fmck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 2.7 V<Vop <4.0V,23V<Vb<27V

Maximum transfer rate = [bps]

2.0
{-CbxRbxIn(1-———)}x3
Vb

1

—-{-CbxRbxIn(1- )}
Baud rate error Transfer rate x 2

= x 100[%]
1

x Number of transferred bits
Transfer rate

(theoretical value)

* This value is the theoretical value of the relative difference between the transmission and reception sides.

8. This value as an example is calculated when the conditions described in the “Conditions” column are met.
Refer to Note 7 above to calculate the maximum transfer rate under conditions of the customer.

9. The smaller value derived by using fmck/6 or the following expression is the valid maximum transfer rate.
Expression for calculating the transfer rate when 1.8 V<Vop<3.3V, 1.6 V<Vb<2.0V

Maximum transfer rate 1
_ [bps]
{-CbxRbxIn(1-——— )}x3
1 1.5
—{-CbxRbxIn(1-—" )
Baud rate error Transfer rate x 2 Vb
= x 100[%]

(theoretical value) 1

) x Number of transferred bits
Transfer rate

* This value is the theoretical value of the relative difference between the transmission and reception sides.

10. This value as an example is calculated when the conditions described in the Conditions column are met.
See Note 9 above to calculate the maximum transfer rate under conditions of the customer.

Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance) mode for

the TxDg pin by using port input mode register g (PIMg) and port output mode register g (POMg). For
VIH and VIL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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UART mode connection diagram (during communication between devices at different potential)

Vb
Rb
TxD * Rx
RL78 q User's
microcontroller device
RxDq Tx

UART mode bit width (during communication between devices at different potential) (reference)

1/Transfer rate
Low-bit width

High-bit width

Baud rate error tolerance

TxDq /

\ /

1/Transfer rate

High/Low-bit width

Baud rate error tolerance

RxDq <

Remarks 1. Rb [Q]: Communication line (TxDq) pull-up resistance, Cb [F]: Communication line (TxDq) load

capacitance, Vb [V]: Communication line voltage

2. g: UART number (q = 0 to 2), g: PIM and POM numbers (g =0, 1)

3. fmck: Serial array unit operating clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00 to 03, 10, 11))

4. The AC characteristics of serial array units communicating with a device at different potential in UART
mode is observed at Vi1 and ViL below.
40V<Vopb<55V,27V<Vb<40V:VH=22V,ViL=08V
27V<Vop<4.0V,23V<Vb<27V:VH=20V,VL=05V
18V<Vop<33V,1.6V<Vb<20V:VH=15V,VL=0.32V

5. UART2 cannot communicate with a device at different potential when bit 1 (PIOR1) of the peripheral /O
redirection register (PIOR) is 1.
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<R> (7) Communication between devices at different potential (2.5 V or 3 V) (CSI mode)

(master mode, SCKp ... internal clock output corresponding CSIO00 only) (1/2)

(Ta=-40 to +85°C, 2.7 V< Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter

Symbol

Conditions

HS Note 1

LS Note 2

LV Note 3

MIN.

MAX.

MIN.

MAX.

MIN.

MAX.

Unit

SCKp cycle time

tkeva

40V<Vop<55V,
27V<Vb<4.0V,

Cb =20 pF, Rb =1.4 kQ,
tkev: > 2/fcik

200

1150

1150

27V<Vom<4.0V,
23V<Vbh<27V,

Cb =20 pF, Rb =2.7 kQ,
tkeva > 2/fcik

300

1150

1150

ns

SCKp high level width

tkH1

40V<Vop<55YV,
27V<Vb<4.0V,
Cb = 20 pF, Rb = 1.4 kQ

tkevi/2
-50

tkevi/2
-50

tkevi/2
-50

27V <Vop<4.0V,
23V<Vb<27V,
Cb =20 pF, Rb=2.7 kQ

tkey/2
-120

tkeva/2
-120

tkeva/2
-120

ns

SCKp low level width

ks

40V <Voo<55V,
2.7V<Vb<4.0V,
Cb = 20 pF, Rb = 1.4 kQ

tkevi/2
-7

tkevi/2
-50

tkeva/2
-50

27V <Vop<4.0V,
23V<Vb<27V,
Cb =20 pF, Rb=2.7 kQ

tkey/2
-10

tkeva/2
-50

tkeva/2
-50

ns

Slp setup time
(to SCKpT)e*

tsik1

40V <Voo<55V,
2.7V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

58

479

479

27V <Vop<4.0V,
2.3V<Vb<27V,
Cb =20 pF, Rb=2.7 kQ

121

479

479

ns

Slp hold time
(from SCKpT)Vore4

ks

40V <Von<55V,
2.7V<Vb<4.0V,
Cb =20 pF, Rb = 1.4 kQ

10

10

10

27V<Vop<40V,
23V<Vb<27YV,
Cb = 20 pF, Rb = 2.7 kQ

10

10

10

ns

Delay time
from SCKp! to SOp

output "t

tkso1

40V<Vom<55YV,
27V<Vb<4.0V,
Cb = 20 pF, Rb =1.4 kQ

60

60

60

2.7V <V <40V,
23V <Vb<27V,
Cb = 20 pF, Rb = 2.7 kQ

130

130

130

ns

(Notes are listed on the next page.)
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RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

(7) Communication between devices at different potential (2.5 V or 3 V) (CSI mode)
(master mode, SCKp ... internal clock output corresponding CSIO00 only) (2/2)

(Ta=-40 to +85°C, 2.7 V< Voo < 5.5 V, Vss = 0 V) (2/2)

Parameter Symbol Conditions Hg Mot ! LsNote? Ly Note3 Unit
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Slp setup time tsike 40V <Vop<55V, 23 110 110 ns
(to SCKpd)\ere® 27V<Vb<4.0V,
Cb =20 pF, Rb=1.4 kQ
27V<Vop<4.0V, 33 110 110

23V<Vb<27YV,
Cb = 20 pF, Rb = 2.7 kQ

Slp hold time tsi 40V<Vop<55YV, 10 10 10 ns
(from SCKp{)Nre® 27V<Vb<4.0V,

Cb =20 pF, Rb =1.4 kQ

27V<Vop<4.0V, 10 10 10

23V<Vb<27V,
Cb = 20 pF, Rb = 2.7 kQ

Delay time tkso1 40V <Vop<55YV, 10 10 10 ns
from SCKpT to SOp 27V<Vb<4.0V,
output "°*¢3 Chb=20pF, Rb=1.4kQ

2.7V<Vop<4.0V, 10 10 10

23V<Vb<27V,
Cb = 20 pF, Rb = 2.7 kQ

Notes 1. HS is condition of HS (high-speed main) mode.
2. LS s condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
5. This indicates the time when DAPmn = 0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Voo tolerance) mode for
the SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode register
g (POMg). For ViH and Vi, see the DC characteristics with TTL input buffer selected.

Remarks 1. Rb [Q]: Communication line (SCKp, SOp) pull-up resistance, Cb [F]: Communication line (SCKp, SOp)

load capacitance, Vb [V]: Communication line voltage

2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)

3. The AC characteristics of serial array units communicating with a device at different potential in CSI mode
is observed at Vi1 and Vi below.
40V<Vopb<55V,27V<Vb<40V:VH=22V,ViL=08V
27V<Vop<40V,23V<Vb<27V:VH=20V,VL=05V
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<R> (8) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (CSI mode)
(master mode, SCKp ... internal clock output) (1/2)

(Ta=-40 to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions Hg Notel Lg Note2 Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.

SCKp cycle time tkeva 40V <Vop<55V, 300 1150 1150 ns
27V<Vb<4.0V,
Cb = 30 pF, Rb = 1.4 kQ
tkev1 > 4ffcik
2.7V <Vo<4.0V, 500 1150 1150
23V<Vb<27V,
Cb = 30 pF, Rb = 2.7 kQ
tkev1 > 4ffcik
1.8V<Vmw<33YV, 1150 1150 1150
1.6V<Vb<20V, N
Cb = 30 pF, Rb = 5.5 kQ
tkev1 > 4ffcik

SCKp tkHL 40V<Vop<h5V, treva/2 treva/2 treva/2 ns

high level width 27V<Vb<4.0V, -75 -75 -75
Cb = 30 pF, Rb = 1.4 kQ
2.7V<Vom<4.0V, tkeya/2 tkeya/2 tkevi/2
23V<Vbh<27YV, -170 -170 -170
Cb =30 pF, Rb=2.7 kQ
1.8V<Vop <33V, tkeya/2 tkeya/2 tkevi/2
1.6V<Vb<20V,"* | 458 -458 -458
Cb =30 pF, Rb =5.5kQ

SCKp tkia 40V<Vop<h5V, treva/2 treva/2 treva/2 ns

low level width 27V<Vb<4.0V, -12 -50 -50
Cb = 30 pF, Rb = 1.4 kQ
2.7V<Vom<4.0V, tkeya/2 tkeya/2 tkevi/2
23V<Vbh<27YV, -18 -50 -50
Cb =30 pF, Rb=2.7 kQ
1.8V <Vmw<33V, treva/2 treva/2 tkev1/2
1.6V<Vvb<20V, M | 50 -50 -50
Cb = 30 pF, Rb = 5.5 kQ

(Notes, Caution and Remarks are listed on the next page.)
R0O1UHO0353EJ0200 Rev.2.00 360

Mar 31, 2014

RENESAS



RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

Notes 1. HS is condition of HS (high-speed main) mode.
2. LS s condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.

4. Specify a value so as to satisfy Voo > Vb.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vpp tolerance) mode
for the SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode
register g (POMg). For Vi4 and V., see the DC characteristics with TTL input buffer selected.

Remarks 1. Rb [Q]: Communication line (SCKp, SOp) pull-up resistance, Cb [F]: Communication line (SCKp, SOp)

load capacitance, Vb [V]: Communication line voltage

2. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),
g: PIM and POM numbers (g =0, 1)

3. The AC characteristics of serial array units communicating with a device at different potential in CSI mode
is observed at Vi1 and Vi below.
40V<Vopb<55V,27V<Vb<40V:VH=22V,ViL=08V
27V<Vop<4.0V,23V<Vb<27V:VH=20V,VL=05V
1.8V<Vop<33V,16V<Vb<20V:VH=15V,ViL=0.32V

4. CSI21 cannot communicate with a device at different potential. Use other CSI channels for communication

between devices at different potential.
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<R> (8) Communication between devices at different potential (1.8 V, 2.5 V or 3 V) (CSI mode)
(master mode, SCKp ... internal clock output) (2/2)

(Ta=—-40to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (2/2)

Parameter

Symbol

Conditions

HS Note 1

LS Note 2

LV Note 3

MIN

MAX

MIN

MAX

MIN

MAX

Unit

Slp setup time
(to SCKpT)\ore*

tsika

40V<Vpp<55V,27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

81

479

479

ns

27V<Vop<40V,23V<Vb<27V,
Cb = 30 pF, Rb = 2.7 kQ

177

479

479

ns

18V<Vpp<3.3V,16V<Vb<20V,"°°
Cb = 30 pF, Rb = 5.5 kQ

479

479

479

ns

Slp hold time
(from SCKpT) Nete4

tksi

40V<Vpp<55V,27V<Vh<4.0V,
Cb =30 pF, Rb = 1.4 kQ

19

19

19

ns

27V<Vpp<4.0V,23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ

19

19

19

ns

1.8V <Vpp<33V,1.6V<Vb<20V,Nee
Cb = 30 pF, Rb = 5.5 kQ

19

19

19

ns

Delay time

from SCKp! to

Note 4

SOp output

tkso1

40V<Vpp<55V,27V<Vb<40V,
Cb =30 pF, Rb = 1.4 kQ

100

100

100

ns

27V<Vop<40V,23V<Vb<27V,
Cb = 30 pF, Rb = 2.7 kQ

195

195

195

ns

18V<Vop<3.3V,16V<Vb<20V,"°°
Cb = 30 pF, Rb = 5.5 kQ

483

483

483

ns

Slp setup time
(to SCKpl)Ne®

tsik1

40V<Vpp<55V,27V<Vh<4.0V,
Cb =30 pF, Rb = 1.4 kQ

44

110

110

ns

27V<Vpp<4.0V,23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ

44

110

110

ns

1.8V <Vpp<33V,1.6V<Vb<20V,Nee
Cb = 30 pF, Rb = 5.5 kQ

110

110

110

ns

Slp hold time
(from SCKpl)Nte®

tksi

40V<Vpp<55V,27V<Vb<4.0V,
Cb =30 pF, Rb = 1.4 kQ

19

19

19

ns

27V<Vop<40V,23V<Vb<27V,
Cb = 30 pF, Rb = 2.7 kQ

19

19

19

ns

18V<Vop<3.3V,16V<Vb<20V,"°°
Cb = 30 pF, Rb = 5.5 kQ

19

19

19

ns

Delay time
from SCKpT to

Note 5

SOp output

tkso1

40V<Vpp<55V,27V<Vh<4.0V,
Cb =30 pF, Rb = 1.4 kQ

25

25

25

ns

27V<Vpp<4.0V,23V<Vb<27V,
Cb =30 pF, Rb = 2.7 kQ

25

25

25

ns

1.8V<Vpp<4.0V,1.6V<Vb<20V,"\ee
Cb = 30 pF, Rb = 5.5 kQ

25

25

25

ns

(Notes, Caution and Remarks are listed on the next page.)
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Notes 1. HS is condition of HS (high-speed main) mode.
2. LS s condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
5. This indicates the time when DAPmn = 0 and CKPmn =1 or DAPmn =1 and CKPmn = 0.
6. Specify a value so as to satisfy Vobo > Vb.
Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vpp tolerance) mode

for the SOp pin and SCKp pin by using port input mode register g (PIMg) and port output mode
register g (POMg). For Vi4 and Vi, see the DC characteristics with TTL input buffer selected.

CSI mode connection diagram (during communication between devices at different potential)

Vb Vb
<Master>
Rb Rb
SCKp SCK
RL78 User's
[ SO i
microcontroller Slp device
SOp ® SI

Remarks 1. Rb [Q]: Communication line (SCKp, SOp) pull-up resistance, Cb [F]: Communication line (SCKp, SOp)

load capacitance, Vb [V]: Communication line voltage

2. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),

g: PIM and POM numbers (g =0, 1)

3. The AC characteristics of serial array units communicating with a device at different potential in CSI mode

is observed at ViH and ViL below.
40V<Vop<55V,27V<Vb<40V:VH=22V,VL=0.8V
27V<Vop<4.0V,23V<Vb<27V:VH=20V,VL=05V
18V<Vop<33V,1.6V<Vb<20V:VH=15V,VL=0.32V

4. CSI21 cannot communicate with a device at different potential. Use other CSI channels for communication

between devices at different potential.
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CSI mode serial transfer timing: master mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =0 or DAPmn =1 and CKPmn =1)

tkev

tkes tKH1

SCKp \ \

tsik1 tksit

Slp Input data

tkso1

SOp Output data

CSI mode serial transfer timing: master mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =1 or DAPmn =1 and CKPmn =0)

tkevi

tKHL tkes

SCKp _/ \ 7/

tsikt tksi1

Sip Input data

tkso1

SOp Output data

Remarks 1. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),
g: PIM and POM numbers (g =0, 1)
2. CSI21 cannot communicate with a device at different potential. Use other CSI channels for

communication between devices at different potential.
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<R> (9) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (CSI mode)
(slave mode, SCKp ... External clock input) (1/2)

(Ta=-40 to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (1/2)

Parameter Symbol Conditions Hg Notel LS Note2 Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp tkevz 40V <Vop<55V,
cycle time V¢4 27V<Vb<40V
24 MHz < fwcx 14/fmck - - ns
20 MHz < fuck £ 24 MHz 12/fmck - - ns
8 MHz < fuck < 20 MHz 10/fmcx - - ns
4 MHz < fuck £ 8 MHZz 8/fmck 16/fmck - ns
fuek £ 4 MHz 6/fmck 10/fuck 10/fmcx ns
27V<Vop<4.0V,
23V<Vvb<g27V
24 MHz < fwcx 20/fmck - - ns
20 MHz < fuck £ 24 MHz 16/fumck - - ns
16 MHz < fvck £ 20 MHZz 14/fmcx - - ns
8 MHz < fuck <16 MHz 12/fmck - - ns
4 MHZz < fuck < 8 MHZ 8/fmck 16/fmck - ns
fuck < 4 MHz 6/fmck 10/fuck 10/fumck ns
1.8V<Vmw<33YV,
1.6V<Vb<20Vv"e®
24 MHz < fwcx 48/fuck - - ns
20 MHz < fuck £ 24 MHz 36/fmcx - - ns
16 MHz < fuck < 20 MHz 32/fmck - - ns
8 MHz < fuck < 16 MHz 26/fmex - - ns
4 MHz < fvck £ 8 MHZz 16/fmck 16/fumck - ns
fuek £ 4 MHz 10/fvcx 10/fvcx 10/fvcx ns
Notes 1. HS is condition of HS (high-speed main) mode.
2. LSis condition of LS (low-speed main) mode.
3. LVis condition of LV (low-voltage main) mode.
4. Transfer rate in the SNOOZE mode: MAX. 1 Mbps
5. Specify a value so as to satisfy Vobo > Vb.
Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Voo tolerance)

(Remarks are listed on the page after the next page.)

mode for the SOp pin by using port input mode register g (PIMg) and port output mode register g

(POMg).For Vi1 and Vi, see the DC characteristics with TTL input buffer selected.
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<R> (9) Communication between devices at different potential (1.8 V, 2.5 V or 3 V) (CSI mode)
(slave mode, SCKp ... External clock input) (2/2)

(Ta=—-40to +85°C, 1.8 V < Voo < 5.5 V, Vss = 0 V) (2/2)

Parameter Symbol Conditions Hg Mot ! Lghoe? Ly Note3 Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp tkHz, 40V<Vop<5h5V, tkev2/2 tkev2/2 tkev2/2 ns
high-level width tkiz 27V<Vb<4.0V -12 -50 -50
low-level width
2.7V<Vom<4.0V, tkey2/2 tkey2/2 tkey2/2 ns
2.3V<Vb<27V -18 -50 -50
1.8V<Vop <33V, tkey2/2 tkey2/2 tkey2/2 ns
1.6v<vb<20v™e* | 50 -50 -50
Slp setup time tsikz 40V<Vop<55V, 1/fmex 1/fmex 1/fmex ns
(to SCKpT)N°te® 27V<Vb<40V +20 +30 +30
27V<Vop<4.0V, 1/fmek 1/fmek 1/fmek ns
23V<Vb<27V +20 +30 +30
1.8V<Vm<33YV, 1/fmek 1/fmek 1/fmek ns
1.6V<Vb<20V"™e* | +30 +30 +30
Slp hold time tksiz 1/fmex 1/fmcx 1/fmcx ns
(from SCKpT) Note® +31 +31 +31
Delay time tksoz 40V<Vop<55V, 2/fumex 2/fumex 2/fumex ns
from SCKpd 27V<Vb<4.0V, +120 +573 +573

Note 6

to SOp output Cb =30pF, Rb=1.4kQ

2.7V<Vom<4.0V, 2/fmck 2/fmck 2/fmek ns
23V<Vb<27YV, +214 +573 +573

Cb =30 pF, Rb=2.7 kQ

1.8V <Vmw<33V, 2/fmck 2/fmck 2/fmex ns
1.6 V<Vb<2.0V™e? +573 +573 +573

Cb =30 pF, Rb = 5.5 kQ
Notes 1. HS is condition of HS (high-speed main) mode.

2. LSis condition of LS (low-speed main) mode.

3. LVis condition of LV (low-voltage main) mode.

4. Specify a value so as to satisfy Voo > Vb.

5. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpJ.

6. This indicates the time when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. When DAPmn =
0 and CKPmn = 1 or DAPmn = 1 and CKPmn = 0, this specification refers to SCKpT.

Caution Select the TTL input buffer for the Slp pin and SCKp pin and the N-ch open drain output (Voo tolerance)
mode for the SOp pin by using port input mode register g (PIMg) and port output mode register g
(POMg).For Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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CSI mode connection diagram (during communication between devices at different potential)

Remarks 1.

Vb
<Slave>
Rb
SCKp SCK
RI__78 Slp SO Usgr S
microcontroller device
SOp ® Sl

Rb [Q]: Communication line (SOp) pull-up resistance, Cb [F]: Communication line (SOp) load
capacitance, Vb [V]: Communication line voltage

p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),

g: PIM and POM numbers (g =0, 1)

fmek: Serial array unit operating clock frequency

(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number, n:
Channel number (mn = 00, 10, 20))

The AC characteristics of serial array units communicating with a device at different potential in CSI
mode is observed at Vit and ViL below.

40V<Vopb<55V,27V<Vb<40V:VH=22V,ViL=08V
27V<Vop<4.0V,23V<Vb<27V:VH=20V,VL=05V
18V<Vop<33V,1.6V<Vb<20V:VH=15V,VL=0.32V

CSI01, CSI11, and CSI21 cannot communicate with a device at different potential. Use other CSI
channels for communication between devices at different potential.
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CSI mode serial transfer timing: slave mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =0 or DAPmn =1 and CKPmn =1)

tkeyz

tkL2 tkH2

/
SCKp

tsik2 tksi2

Slp Input data

tkso2

SOp Output data

CSI mode serial transfer timing: slave mode (during communication between devices at different potential)
(when DAPmn =0 and CKPmn =1 or DAPmn =1 and CKPmn =0)

tkeyz

tkH2 kL2
/ /
SCKp
/ \
tsik2 tksi2
Sip Input data
tkso2
SOp Output data

Remarks 1. p: CSI number (p = 00, 10, 20), m: Unit number, n: Channel number (mn = 00, 10, 20),
g: PIM and POM numbers (g =0, 1)
2. CSI21 cannot communicate with a device at different potential. Use other CSI channels for

communication between devices at different potential.
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<R> (10) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (simplified I°Cc mode) (1/2)

(TA=-4010 +85°C, 1.8 V < Voo < 5.5V, Vss = 0 V) (1/2)

Parameter Symbol Conditions He Note ! Lghote? Ly Note3 Unit
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCLr clock fscL 40V<Vpp<55YV, 1000 300 Note 4 300 V%4 kHz
frequency 27V<Vb<4.0V, Note 4
Cb =50 pF, Rb = 2.7 kQ
27V<Vpp<4.0V, 1000 300" 300" % kHz
23V<Vb<27V, Note 4
Cb =50 pF, Rb = 2.7 kQ
40V<Vpp<55V, 400 "te 300 M 300 "' % kHz

27V<Vb<4.0V,

Cb = 100 pF, Rb = 2.8 kQ
27V<Vpp<4.0V, 400 Note 4 300 "ote4 300 V"4 kHz
23V<Vb<27V,

Cb = 100 pF, Rb = 2.7 kQ
1.8V <Vpp<3.3V, 300 Noe 4 300 Noe# 300 V"4 kHz
1.6 V<Vb<2.0Vvhoes
Cb =100 pF, Rb = 5.5 kQ

Hold time tLow 40V<Vpp<55V, 475 1550 1550 ns
when SCLr =L 2.7V<Vb<4.0V,

Cb =50 pF, Rb = 2.7 kQ

27V<Vpp<4.0V, 475 1550 1550 ns

23V<Vbh<27V,

Cb =50 pF, Rb = 2.7 kQ
40V<Vpp<55V, 1150 1550 1550 ns
27V<Vb<4.0V,

Cb =100 pF, Rb = 2.8 kQ
27V<Vpp<40V, 1150 1550 1550 ns
23V<Vbh<27V,

Cb =100 pF, Rb = 2.7 kQ
1.8V<Vpp<3.3V, 1550 1550 1550 ns
1.6 V<Vb<2.0Vvhoes
Cb =100 pF, Rb = 5.5 kQ

Hold time tHiGH 40V<Vpp<h5V, 245 610 610 ns
when SCLr = H 27V<Vb<40V,

Cb =50 pF, Rb =2.7 kQ

27V <Vpp<4.0V, 200 610 610 ns

23V<Vbh<27V,

Cb =50 pF, Rb = 2.7 kQ
40V <Vpp<55V, 675 610 610 ns
27V<Vb<4.0V,

Cb =100 pF, Rb = 2.8 kQ
27V<Vpp<4.0V, 600 610 610 ns
23V<Vbh<27V,

Cb =100 pF, Rb = 2.7 kQ
1.8V <Vpp<3.3V, 610 610 610 ns
1.6V <Vb<2.0VvNes
Cb =100 pF, Rb = 5.5 kQ

(Notes are listed on the next page.)
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<R> (10) Communication between devices at different potential (1.8 V, 2.5V or 3 V) (simplified I°Cc mode) (2/2)

(TA=-401t0 +85°C, 1.8 V<Vop < 5.5V, Vss =0 V) (2/2)

Parameter Symbol Conditions Hg Note1 Lg Note2 Ly Note3 Unit

MIN. MAX. MIN. MAX. MIN. MAX.

Data setup time tsu:pAT 40V <Vpp<5hbV, 1/fmex 1/fmex 1/fmex ns
: 27V<Vb<4.0V, +135 +190 +190
(fOI’ receptlon) Cb =50 pF Rb = 2.7 kQ Note 6 Note 6 Note 6
27V <Vpp<4.0V, 1/fmex 1/fmex 1/fmex ns
23V<Vb<27YV, +135 +190 +190
Cb =50 pF Rb =27 kQ Note 6 Note 6 Note 6
40V<Vpp<h5 V, 1/fMCK 1/fMCK 1/fMCK ns
27V<Vb<4.0V, +190 +190 +190
Cb =100 pF Rb =28 kQ Note 6 Note 6 Note 6
2.7V <Vpp<4.0 V, 1/fMCK 1/fMCK 1/fMCK ns
23V<Vb<g27V, +190 +190 +190
Cb = 100 pF Rb = 2.7 kQ Note 6 Note 6 Note 6
1.8V <Vp<3.3V, 1/fmex 1/fmex 1/fmex ns
1.6 V<Vb<2.0V\e®, +190 +190 +190
Cb =100 pF Rb =55 kQ Note 6 Note 6 Note 6
Data hold time tHD:DAT 40V< VDD < 5.5V, 0 305 0 305 0 305 ns

27V<Vb<40V,
Cb =50 pF, Rb = 2.7 kQ
27V<Vpp<40V, 0 305 0 305 0 305 ns
23V<Vh<27V,

Cb =50 pF, Rb = 2.7 kQ
40V<Vpp<55V, 0 355 0 355 0 355 ns
27V<Vb<40V,

Cb =100 pF, Rb = 2.8 kQ
27V<Vpp<40V, 0 355 0 355 0 355 ns
23V<Vb<27V,

Cb = 100 pF, Rb = 2.7 kQ
1.8V <Vpp<3.3V, 0 405 0 405 0 405 ns
1.6 V<Vbh<2.0Vvhoes
Cb =100 pF, Rb = 5.5 kQ

(for transmission)

Notes 1. HS is condition of HS (high-speed main) mode.

2. LSis condition of LS (low-speed main) mode.
LV is condition of LV (low-voltage main) mode.
The value must also be fcik/4 or lower.

Specify a value so as to satisfy Voo > Vb.

2

Set the fmck value so as not to exceed the hold time when SCLr = “L"” and SCLr = “H".

Caution Select the TTL input buffer and the N-ch open drain output (Vob tolerance) mode for the SDAr pin and the
N-ch open drain output (Voo tolerance) mode for the SCLr pin by using port input mode register g (PIMg)
and port output mode register g (POMg).For Vi and Vi, see the DC characteristics with TTL input buffer
selected.

(Remarks are listed on the next page.)
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Simplified I°C mode connection diagram (during communication between devices at different potential)
Vb Vb

RL78/G1E User's device

SDAr

SDA

SCLr SCL

Simplified I°C mode serial transfer timing (during communication between devices at different potential)

1/fscL

tLow thicH

SCLr \ 7/

/_
SDAr

tHD:DAT tsu:paT

Remarks 1. Rb [Q]: Communication line (SDAr, SCLr) pull-up resistance, Cb [F]: Communication line (SDAr, SCLr)
load capacitance, Vb [V]: Communication line voltage
2. r: lIC number (r = 00, 10, 20), g: PIM and POM numbers (g =0, 1)
3. fuck: Serial array unit operating clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn =00, 01, 02, 10))
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5.2.5 Analog block characteristics

5.2.5.1 A/D converter characteristics

Division of A/D Converter Characteristics

<R>
Reference voltage | Reference voltage (+) = AVrerr | Reference voltage (+) = AVoo Reference voltage (+)
Reference voltage (-) = AVrerm | Reference voltage (-) = AVss = Internal refrence voltage
Input channel Reference voltage (-) = AVss
High-accuracy channe; See5.2.5.1(1) See5.2.5.1(3) See 5.2.5.1(6)
ANIO to ANI4 Seeb5.2.5.1(2)
(input buffer power supply: AVop)
Normal channel; Seeb5.2.5.1(4) Seeb5.2.5.1(5)
ANI16 to ANI18, ANI20 to ANI26,
ANI28, ANI30
(input buffer power supply: Vob)
Internal reference voltage, Seeb5.2.5.1(4) Seeb5.2.5.1(5) -
temperature sensor output

See the section shown above for the electrical specifications depending on both input channel and reference voltage.

<R> (1) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target for conversion: ANI2 to ANI4

(TA=-40to +85°C, 2.7V < Vob £5.5V, 2.7 V < AVrerp < AVop < 3.6 V, AVpp < Vpp, Vss = 0V, AVss = 0 V, Reference
voltage (+) = AVrerp, Reference voltage (-) = AVrerm= 0 V, HALT mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 12 bit
Overall error**s %23 AINL 12-bit resolution $1.7 $3.3 LSB
Conversion time tconv ADTYP = 0, 12-bit resolution 3.375 us
Zero-scale error™*es %3 Ezs 12-hit resolution $1.3 +3.2 LSB
Full-scale error*®* %3 Ers 12-bit resolution 10.7 2.9 LSB
Integral linearity error™'®s* 23 ILE 12-bit resolution +1.0 +1.4 LSB
Differential linearity error"***3 | DLE 12-bit resolution +0.9 +1.2 LSB
Analog input voltage VaiN 0 AVrerp \

<R> Notes 1. TYP. Value is the average value at AVop = AVrerpr = 3 V and Ta = 25°C. MAX. value is the average value +3o
at normalized distribution.
2. These values are the results of characteristic evaluation and are not checked for shipment.
3. Excludes quantization error (+1/2 LSB).

<R> Cautions 1. Route the wiring so that noise will not be superimposed on each power line and ground line, and
insert a capacitor to suppress noise.
In addition, separate the reference voltage line of AVrerr from the other power lines to keep it free
from the influences of noise.
2. During A/D conversion, keep a pulse, such as a digital signal, that abruptly changes its level from
being input to or output from the pins adjacent to the converter pins and P20 to P27.
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When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1
(ADREFM = 1), target for conversion: ANI2 to ANI4 (ANI pins that use AVop as their power source)

(TA=-40to +85°C, 1.6 V < Vob < 5.5V, 1.6 V < AVrerp < AVop < 3.6 V, AVpp < Vpp, AVRerp < AVop < Vop, Vss = 0V,

AVss = 0V, reference voltage (+) = AVrerp, reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 2.4V < AVrerr < AVoD £ 3.6 V 8 12 bit
1.8V < AVrerp < AVoD < 3.6 V 8 10Nt
1.6 V < AVrerp < AVop < 3.6 V ghore?
Overall error"®® | AINL | 12-bit resolution 2.4V < AVrerp < AVop < 3.6 V 16.0 LSB
10-bit resolution 1.8V <AVrerr £AVDD £ 3.6 V 5.0
8-bit resolution 1.6 V< AVrerr <AVDD < 3.6 V 2.5
Conversion time | tconv ADTYP =0, 2.4V < AVrerr < AVpD < 3.6 V 3.375 us
12-bit resolution
ADTYP =0, 1.8V < AVrerr < AVpD < 3.6 V 6.75
10-bit resolution™'®*
ADTYP =0, 1.6 V<AVrerr < AVpD < 3.6 V 13.5
8-bit resolution"**2
ADTYP =1, 2.4V < AVrerp <AVoD < 3.6 V 2.5625
8-bit resolution 1.8V < AVrerr < AVpD < 3.6 V 5.125
1.6 V<AVrerr < AVDD L 3.6 V 10.25
Zero-scale EZS 12-bit resolution 2.4V < AVrerp < AVoD < 3.6 V +4.5 LSB
error"®'e*? 10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V +4.5
8-bit resolution 1.6 V< AVrerr <AVDD < 3.6 V 2.0
Full-scale EFS 12-bit resolution 2.4V < AVrerr < AVoD < 3.6 V 4.5 LSB
error**'*=? 10-bit resolution 1.8V < AVrerp < AVop < 3.6 V +4.5
8-bit resolution 1.6 V< AVrerr <AVDD < 3.6 V +2.0
Integral linearity | ILE 12-bit resolution 2.4V < AVrerr <AVpD < 3.6 V 2.0 LSB
error"®'? 10-bit resolution 1.8V < AVrerp < AVop < 3.6 V +1.5
8-bit resolution 1.6 V< AVrerr <AVDD < 3.6 V +1.0
Differential DLE 12-bit resolution 2.4V < AVrerp < AVoD £ 3.6 V +15 LSB
linearity error"*'* 10-bit resolution 1.8V < AVrerp < AVop < 3.6 V +1.5
8-bit resolution 1.6 V< AVrerr <AVDD < 3.6 V +1.0
Analog input Vain 0 AVRerp \Y,
voltage
Notes 1. The lower 2 bits of the ADCR register cannot be used.
2. The lower 4 bits of the ADCR register cannot be used.
3. Excludes quantization error (+1/2 LSB).
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target for conversion: ANIO to ANI4 (ANI pins that use AVop as their power source)

<R> (3) When reference voltage (+) = AVoo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM = 0),

(TA=-401t0 +85°C, 1.6 V<Vop <55V, 1.6 V<AVbp <3.6 V, AVop < Vop, Vss =0V, AVss = 0 V, reference voltage (+) =
AVop, reference voltage (-) = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V<AVop<3.6V 8 12 bit
1.8V <AVop<3.6V 8 10"t
1.6V<AVOD<3.6V ghore?
Overall error™® | AINL 12-bit resolution 2.4V <AVDoD<3.6V +7.5 LSB
10-bit resolution 1.8V<AVp<3.6V 5.5
8-bit resolution 1.6 V<AV <3.6V +3.0
Conversion time | tconv ADTYP = 0, 12-bit resolution 24V <AVop<3.6V 3.375 us
ADTYP =0, 10-bit resolution*®" | 1.8 V < AVop < 3.6 V 6.75
ADTYP = 0, 8-bit resolution"** | 1.6 V < AVop < 3.6 V 13.5
ADTYP =1, 8-hit resolution 24V<AVoD<3.6V 2.5625
1.8V<AVop<3.6V 5.125
16 V<AVoD<3.6V 10.25
Zero-scale EZS 12-bit resolution 24V <AV <£3.6V 6.0 LSB
error*tes? 10-bit resolution 1.8V <AV <3.6V 5.0
8-bit resolution 16 V<AVp<3.6V 2.5
Full-scale EFS 12-bit resolution 24V <AVop<3.6V 16.0 LSB
error"®'**? 10-bit resolution 1.8V<AVop<3.6V +5.0
8-bit resolution 1.6 V<AV <3.6V +2.5
Integral linearity | ILE 12-bit resolution 24V <AVop<3.6V +3.0 LSB
error"®'? 10-bit resolution 1.8V<AVop<3.6V +2.0
8-bit resolution 1.6 V<AV <3.6V +15
Differential DLE 12-bit resolution 24V <AV <£3.6V +2.0 LSB
linearity error"®* 10-bit resolution 1.8V<AVon<3.6V +2.0
8-bit resolution 16 V<AVop<3.6V +1.5
Analog input Vain 0 AVop \Y,
voltage
Notes 1. The lower 2 bits of the ADCR register cannot be used.
2. The lower 4 bits of the ADCR register cannot be used.
3. Excludes quantization error (+1/2 LSB).
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When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVrerm/ANI1

(ADREFM = 1), target for conversion: ANI16 to ANI18, ANI20 to ANI26, ANI28, and ANI30 (ANI pins that use Vop as
their power source), interanal reference voltage, temperature sensor output voltage
(TA=-40to +85°C, 1.6 V<Vbopb <55V, 1.6 V < AVrerr < AVoD < 3.6 V, AVRrerp < AVop < Vop, Vss =0V, AVss = 0V,

reference voltage (+) = AVrerp, reference voltage (-) = AVrerm = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 2.4V < AVrerp < AVoD £ 3.6 V 8 12 bit
1.8V < AVrerr < AVon £ 3.6 V 8 oMot
1.6 V < AVrerr < AVop < 3.6 V ghoe?
Overall error"*®® AINL | 12-hit resolution 2.4V < AVrerp < AVop < 3.6 V £7.0 LSB
10-bit resolution 1.8V < AVrerr < AVDD < 3.6 V +5.5
8-bit resolution 1.6 V< AVrerp SAVDD < 3.6 V +3.0
Conversion time tconv ADTYP =0, 2.4V < AVrerr < AVpD < 3.6 V 4.125 us
12-bit resolution
ADTYP =0, 1.8V < AVrerr < AVpD < 3.6 V 9.5
10-bit resolution™*'®*
ADTYP =0, 1.6 V<AVrerr < AVpD < 3.6 V 57.5
8-bit resolution™**?
ADTYP =1, 2.4V < AVrerr <AVoD < 3.6 V 3.3125
8-bit resolution 1.8V <AVrerp £AVDD < 3.6 V 7.875
1.6 V<AVrerr <AVoD < 3.6 V 54.25
Zero-scale error**® | EZS 12-bit resolution 2.4V < AVrerp < AVop < 3.6 V 5.0 LSB
10-bit resolution 1.8V <AVrerr <AVDD < 3.6 V +5.0
8-bit resolution 1.6 V< AVrerr < AVDD < 3.6 V +2.5
Full-scale error"***** EFS 12-bit resolution 2.4V < AVrerp < AVop < 3.6 V 5.0 LSB
10-bit resolution 1.8V < AVrerr < AVDD < 3.6 V +5.0
8-bit resolution 1.6 V< AVrerp £AVDD < 3.6 V 2.5
Integral linearity ILE 12-bit resolution 2.4V < AVrerr < AVoD £ 3.6 V +3.0 LSB
error'**? 10-hit resolution 1.8V < AVrerp < AVon < 3.6 V +2.0
8-bit resolution 1.6 V< AVrerp £AVDD < 3.6 V +1.5
Differential linearity DLE 12-bit resolution 2.4V < AVrerr < AVoD £ 3.6 V +2.0 LSB
error*®® 10-bit resolution 1.8V < AVrerp < AVoD < 3.6 V $2.0
8-bit resolution 1.6 V< AVrerr < AVDD < 3.6 V +1.5
Analog input voltage VAN 0 AVrerp \
and
Vop
Intenal reference voltage Veer V¢4 Y
(2.4 V <Vopo £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupszs Ot \Y
(2.4 V <Vop £5.5V, HS (high-speed main) mode)
Notes 1. The lower 2 bits of the ADCR register cannot be used.
2. The lower 4 bits of the ADCR register cannot be used.
3. Excludes quantization error (+1/2 LSB).
4. Referto5.2.5.2 Temperature sensor, internal reference voltage output characteristics.
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<R> (5) When reference voltage (+) = AVoo (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM = 0),

target for conversion: ANI16 to ANI18, ANI20 to ANI26, ANI28, and ANI30 (ANI pins that use Vop as their power
source), interanal reference voltage, temperature sensor output voltage

(TA=-401t0 +85°C, 1.6 V<Vop <55V, 1.6 V<AVbp <3.6 V, AVop < Vop, Vss =0V, AVss = 0 V, reference voltage (+) =
AVop, reference voltage (-) = AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 24V<AVoD<3.6V 8 12 bit
1.8V <AVDD<3.6V 8 oMt
1.6 V<AVop <3.6V ghore?
Overall error*® AINL 12-bit resolution 24V<AVoD<3.6V 18.5 LSB
10-bit resolution 1.8V<AVop<3.6V 16.0
8-bit resolution 16 V<AVD<36V 3.5
Conversion time tconv ADTYP = 0, 12-bit resolution 24V <AV <36V 4.125 us
ADTYP = 0, 10-bit resolution"** | 1.8 V< AVop < 3.6 V 9.5
ADTYP = 0, 8-bit resolution™*?> | 1.6 V<AVop<3.6V | 57.5
ADTYP = 1, 8-bit resolution 24V<AVop<3.6V 3.3125
1.8V<AVop<3.6V 7.875
1.6 V<AVoD<3.6V 54.25
Zero-scale error®**® | EZS 12-bit resolution 24V<AVoD<3.6V 18.0 LSB
10-bit resolution 1.8V<AVop<3.6V 5.5
8-bit resolution 16V<AVpb<36V 3.0
Full-scale error'"®**® | EFS 12-bit resolution 24V<AVoD<3.6V 18.0 LSB
10-bit resolution 1.8V<AVop<3.6V 5.5
8-bit resolution 16 V<AVp<36V 3.0
Integral linearity ILE 12-bit resolution 24V <AV <36V +3.5 LSB
error'*®? 10-bit resolution 1.8V<AVop<3.6V +25
8-bit resolution 1.6 VSAVop<3.6V +1.5
Differential linearity DLE 12-bit resolution 24V <AV <36V 2.5 LSB
error'®*®? 10-bit resolution 1.8V<AVop<3.6V +25
8-bit resolution 1.6 VSAVop<3.6V 2.0
Analog input voltage Vain 0 AVop \%
and
Vop
Intenal reference voltage Veor ¢4 \Y
(2.4 V <Vop £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage Vrupsas o€ 4 v
(2.4 V £ Voo £5.5V, HS (high-speed main) mode)
Notes 1. The lower 2 bits of the ADCR register cannot be used.
2. The lower 4 bits of the ADCR register cannot be used.
3. Excludes quantization error (£1/2 LSB).
4. Referto5.2.5.2 Temperature sensor, internal reference voltage output characteristics.
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<R> (6) When reference voltage (+) = internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference voltage (—
) = AVss (ADREFM = 0), target for conversion: ANIO to ANI4, ANI16 to ANI18, ANI20 to ANI26, ANI28, and ANI30
(TA=-401to +85°C, 2.4V <Vop<5.5V, 1.6 V<AVop < 3.6 V, AVop < Vop, Vss =0V, AVss = 0 V, reference voltage (+) =
internal reference voltage, reference voltage (-) = AVss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution Res 8 bit
Conversion time tconv 8-bit resolution 16 us
Zero-scale error*'® EZS 8-bit resolution 4.0 LSB
Integral linearity error"**® ILE 8-bit resolution +2.0 LSB
Differential linearity error™® | DLE 8-bit resolution 2.5 LSB
Reference voltage (+) AVrer(+) | = internal reference voltage (Vscr) 1.38 1.45 15 \%
Analog input voltage VaiN 0 VBorR \

Note Excludes quantization error (x1/2 LSB).
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5.2.5.2 Temperature sensor, internal reference voltage output characteristics

(TA=-40to0 +85°C, 2.4V <Vop < 5.5V, Vss =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage V1mps25 ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage V8GR ADS register = 81H 1.38 1.45 1.5 \
Temperature coefficient Fvtmps Temperature sensor output voltage that -3.6 mV/°C
depends on the temperature
Operation stabilization wait time tamp 10 1S
5.2.5.3 POR circuit characteristics
(TA=-40to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VeoR When power supply voltage is rising 1.47 1.51 1.55 \%
V/PDR When power supply voltage is falling 1.46 1.50 1.54 \%
Minimum pulse width"°*® Tew 300 s

Note This is the time required for the POR circuit to execute a reset when Vpp falls below Vppr. When the
microcontroller enters STOP mode or if the main system clock (fuain) has been stopped by setting bit 0
(HIOSTOP) and bit 7 (MSTOP) of the clock operation status control register (CSC), this is the time required for
the POR circuit to execute a reset before Vpp rises to Vpor after having fallen below 0.7 V.

Tew

Supply voltage
(Vob)

VPoRr

Veor or 0.7 V
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5.2.5.4 LVD circuit characteristics
¢ L VD detection voltage of reset mode and interrupt mode

(TA=-40to +85°C, Vpor < VDD < 5.5V, Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Detection Supply voltage level | Vivbio When power supply voltage is rising 3.98 4.06 4.14 Y
voltage When power supply voltage is falling 3.90 3.98 4.06 Y
VLvb11 When power supply voltage is rising 3.68 3.75 3.82 \

When power supply voltage is falling 3.60 3.67 3.74 \%

Vivb12 When power supply voltage is rising 3.07 3.13 3.19 Y

When power supply voltage is falling 3.00 3.06 3.12 Y

Minimum pulse width tw 300 us
Detection delay time 300 us

o LVD detection voltage of interrupt & reset mode

(TA=-40to +85°C, VPR < VDD < 5.5V, Vss =0 V)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Interrupt and | Vwoso | VPOC2, VPOCL1, VPOC0=0,0, 1 1.80 1.84 1.87 \
reset mode reset release when power supply voltage is falling

V/LvpB3 LVIS1, LVIS0=0,0 Reset release voltage when 3.07 3.13 3.19 \%

power supply voltage is rising

Interrupt generating voltage when 3.00 3.06 3.12 \

power supply voltage is falling

Vwoco | VPOCZ, VPOCL, VPOC0=0,1,0 2.40 2.45 2.50 \

reset release when power supply voltage is falling

VLvocs LVIS1, LVIS0=0,0 Reset release voltage when 3.68 3.75 3.82 \%

power supply voltage is rising

Interrupt generating voltage when 3.60 3.67 3.74 \

power supply voltage is falling

Vwooo | VPOCZ, VPOCL, VPOC0=0,1,1 2.70 2.75 2.81 \

reset release when power supply voltage is falling

V/Lvops LVIS1, LVIS0=0,0 Reset release voltage when 3.98 4.06 4.14 \%

power supply voltage is rising

Interrupt generating voltage when 3.90 3.98 4.06 \%

<R> power supply voltage is falling

Caution Set the detection voltage (Vi) to be within the operating voltage range. The operating voltage range
depends on the setting of the user option byte (000C2H/010C2H). The following shows the operating
voltage range.

HS (high-speed main) mode: Voo = 2.7 to 5.5 V@1 MHz to 32 MHz
Vop =2.4t0 5.5 V@1 MHz to 16 MHz

LS (low-speed main) mode: Voo = 1.8 to 5.5 V@1 MHz to 8 MHz

LV (low voltage main) mode: Voo = 1.6 to 5.5 V@1 MHz to 4 MHz
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5.2.5.5 Supply voltage rise slope characteristics

(Ta=-40to +85°C, Vss =0 V)

Parameter

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Supply voltage rise

SVDD

54

V/ms

Caution Be sure to maintain the internal reset state until Vpp reaches the operating voltage range specified in

5.2.3 AC Characteristics, by using the LVD circuit or external reset pin.
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5.2.6 Data memory STOP mode low supply voltage data retention characteristics

<R> (Ta=-40to +85°C,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Data retention supply voltage | Vooor 1.46"°* 55 \Y

Note The value depends on the POR detection voltage. When the voltage drops, the data is retained before a POR
reset is effective, but data is not retained when a POR reset is effective.

8) STOP mode _ | . Operation mode
(

Data retention mode

VDD A
STOP instruction execution Vooor
Standby release signal
(interrupt request) )8
(
5.2.7 Flash memory programming characteristics
(TA=-401to0 +85°C, 1.8 V<Vop <55V, Vss=0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
System clock frequency ferk 1.8V<Vop<55V 1 32 MHz
Number of code flash rewrites Cerwr Retained for 20 years Ta = 85°C N3 1,000 time
Note 1, 2 s
Number of data flash rewrites Retained for 1 year Ta = 25°C €3 1,000,000

Note 1, 2

Retained for 5 years Ta = 85°C N3 100,000

Retained for 20 years | Ta = 85°C "'¢3 10,000

Notes 1. 1 erase + 1 write after the erase is regarded as 1 rewrite.
The retaining years are until next rewrite after the rewrite.
2. When using a flash memory programmer and a Renesas Electronics self programming library.
3. These are the characteristics of the flash memory and the results obtained from reliability testing by

Renesas Electronics Corporation.
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<R> 5, 2. 8 Dedicated flash memory programmer communication (UART)

(TA=-401t0 +85°C, 1.8 V<V <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate When programming for flash memory 115.2 k 1M bps
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<R> 5.2.9Timing specs for switching flash memory programming modes

(TA=-401t0 +85°C, 1.8 V<V <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when a external reset ends tsuinim POR and LVD resets must end 100 ms
until the initial communication settings are before the external reset ends.
specified
How long from when the TOOLDO pin is placed | tsu POR and LVD resets must end 10 us
at the low level until a external reset ends before the external reset ends.
How long the TOOLO pin must be kept at the | tio POR and LVD resets must end 1 ms
low level after a reset ends before the external reset ends.
(except flash firmware processing time)

RESET /

TOOLO

4

723 ps+hop

process time O0H is received

<————(TOOLRXD, TOOLTxD mode

tsuiniT

)

<1> The low level is input to the TOOLO pin.

<2> The external reset ends (POR and LVD resets must end before the external reset ends.).
<3> The TOOLDO pin is set to the high level.

<4> The flash memory programming mode is set by UART reception and the baud rate setting completes.

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within

100 ms from when the resets end.

tsu: How long from when the TOOLO pin is placed at the low level until a external reset ends.

tHD: How long to keep the TOOLO pin at the low level from when the external or internal resets end

(except flash firmware processing time).
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5. 3 Electrical Specifications of Analog Block

<R> 5. 3. 1 Operating conditions of analog block

Parameter Symbol Conditions Ratings Unit
MIN TYP. MAX.
Power supply Vbpor AVop1, AVbbz, AVbbs, DVob 3.0 - 55 \Y
voltage range
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5. 3.2 Supply current characteristics

(—40°C < TA< 85°C, AVbp1 = AVop2 = AVobps = DVop = 5.0 V)

Parameter

Symbol

Conditions

Ratings

MIN

TYP

MAX

Unit

Supply
current

Istby11N°'®

PC1 = 00H, Ta=-40°C

100

150

nA

PC2 = 00H Ta=+25°C

140

210

nA

Ta=+50°C

290

550

nA

Ta=+85°C

850

1850

nA

Im111"°*

PC1 = 47H (configurable amplifiers Chl to Ch3 and D/A converters
Ch3 are operating)
PC2 = 00H, CC1, CC0 =0, 0, DACRC = 00H

1.55

3.6

mA

Im112"°t

PC1 = F7H, PC2 = 13H (configurable amplifiers Ch1 to Ch3, D/A
converters Chl to Ch4, gain adjustment amplifier, variable output
voltage regulator, reference voltage generator, and temperature
sensor are operating), CC1, CC0 =0, 0, DACRC = 00H

3.4

7.6

mA

Im113N'e

PC1 = 7FH, PC2 = OFH (configurable amplifiers Ch1l to Ch3, D/A
converters Chl to Ch4, low-pass filter, high-pass filter, variable
output voltage regulator, reference voltage generator, and
temperature sensor are operating), CC1, CC0 =0, 0, DACRC = 00H

4.5

11.0

mA

Im114"°'

PC1 = F7H, PC2 = 1FH (configurable amplifiers Ch1l to Ch3, D/A
converters Chl to Ch4, general operational amplifier, low-pass filter,
high-pass filter, gain adjustment amplifier, variable output voltage
regulator, reference voltage generator, and temperature sensor are
operating),

CC1, CC0 =0, 0, DACRC = 00H

4.5

11.3

mA

Im121"°t

PC1 = 47H (configurable amplifiers Chl to Ch3 and D/A converters
Ch1 to Ch3 are operating),
CC1,CC0=1, 1, DACRC = 00H

0.73

1.8

mA

Im122"°t

PC1 = F7H, PC2 = 13H (configurable amplifiers Ch1 to Ch3, D/A
converters Chl to Ch4, gain adjustment amplifier, variable output
voltage regulator, reference voltage generator, and temperature
sensor are operating),

CC1,CC0=1,1, DACRC = 00H

2.6

5.8

mA

Im123"°t

PC1 = F7H, PC2 = OFH (configurable amplifiers Ch1l to Ch3, D/A
converters Chl to Ch4, low-pass filter, high-pass filter, variable
output voltage regulator, reference voltage generator, and
temperature sensor are operating),

CC1,CC0=1, 1, DACRC = 00H

3.7

9.2

mA

Im124N°'

PC1 = F7H, PC2 = 1FH (configurable amplifiers Ch1l to Ch3, D/A
converters Chl to Ch4, low-pass filter, high-pass filter, gain
adjustment amplifier, variable output voltage regulator, reference
voltage generator, and temperature sensor are operating),
CC1,CC0=1, 1, DACRC = 00H

3.9

9.5

mA

(Note is listed on the next page.)
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Note Total current flowing to internal power supply pins AVobi1, AVbpz, AVobs, and DVop. Current flowing through the

pull-up resistor is not included. The input leakage current flowing when the level of the input pin is fixed to AVopbz1,
AVbp2, AVop3 or DVop, or AGND1, AGND2, AGND3, AGND4, or DGND is included. See the table below to
check the definition of those symbols of the current flowing.

Analog function with power on
Configurable Gai DIA . L Hiah Variable
ain converter ow- igh-
Parameter|  Symbol amplifier , 9 Temperature| output
adjustment pass | pass
. . i sensor voltage
Chl| Ch2 |Ch3| amplifier |Chl1|Ch2|Ch3|Ch4| filter | filter
regulator
Im111™'"** |ON| ON |ON - - | - |ON| - - - - -
Im112 "' |ON| ON |ON ON ON|[ON|ON|ON| - - ON ON
Im113 Y |ON| ON | ON - ON |[ON |ON | ON ON ON ON ON
Supply Im114™** |ON| ON |ON ON ON [ON |ON | ON ON ON ON ON
current | 1m121N*2 | ON| ON |ON - - | - |ON| - - - - -
Im122™°'*? | ON | ON |ON ON ON|ON|ON|ON| - - ON ON
Im123"°**2 |ON| ON |ON - ON |[ON |ON | ON ON ON ON ON
Im124"°**2 | ON| ON |ON ON ON [ON |ON | ON ON ON ON ON
Notes 1. CC1,CC0=0,0
2. CCi,CcCc0=1,1
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CHAPTER 5 ELECTRICAL SPECIFICATIONS

5. 3.3 Electrical specifications of each block

5.3.3.1 Configurable amplifier characteristics

(-40°C < Ta £ 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, non-inverting amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current Icc00 CC1,CC0=0,0 — 330 720 LA
consumption ™' | |cc01 CC1,CC0=0,1 - 175 390 LA
Icc10 CC1,CC0=1,0 — 125 275 LA
lccll CCl,cco=1,1 - 55 120 LA
Input voltage VINL AGND1 - 0.1 — — \
VINH - - AVop: - 1.5 \Y
Output voltage VOUTL I0L = -200 LA - AGND1 + 0.02 | AGND1 + 0.06 \Y
VOUTH IOH = 200 tA AVop1 - 0.06 | AVop: - 0.02 — \
Setting time tSET_AMPOO GCn =00H (9.5dB), CC1,CC0=0,0, CL - - 9 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET_AmPOL GCn =00H (9.5dB), CC1,CC0=0, 1, CL - - 18 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
tSET_AMP10 GCn=00H (9.5dB), CC1,CC0=1,0,CL - - 28 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET AMP1L GCn=00H (9.5dB), CC1,CC0=1,1,CL - - 71 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
Gain bandwidth GBWO0O0 CL=30pF,CC1,CC0=0,0 — 2.3 MHz
GCn = 11H (40.1 dB)
GBWO01 CL=30pF,CC1,CC0=0,1 — 1.1 MHz
GCn = 11H (40.1 dB)
GBW10 CL=30pF,CC1,CC0=1,0 — 0.71 MHz
GCn = 11H (40.1 dB)
GBwW11 CL=30pF,CC1,CC0=1,1 — 0.22 MHz
GCn = 11H (40.1 dB)
Equivalent input | EnOO CC1,CC0=0,0 - 64 - nVA Hz
noise f=1kHz, GCn = 11H (40.1 dB)
EnO1 CC1,CC0=0,1 - 85 - nVA Hz
f=1kHz, GCn = 11H (40.1 dB)
En10 CC1,CC0=1,0 - 107 - nVA Hz
f=1kHz, GCn = 11H (40.1 dB)
Enll CCl,Ccco=1,1 - 159 - nVA Hz
f=1kHz, GCn = 11H (40.1 dB)
Note These are the values for one channel of configurable amplifier.
Remark n=1to03
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(-40°C < Ta £ 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, non-inverting amplifier) (2/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Input conversion | VOFFOO0 CC1,CC0=0,0, Ta=25°C -7 - 7 mvV
offset voltage GCn = 07H (20.8 dB)
VOFFO1 CC1,CC0=0,1, Ta=25°C -10 - 10 mV
GCn = 07H (20.8 dB)
VOFF10 CC1,CC0=1,0,Ta=25°C -10 - 10 mV
GCn = 07H (20.8 dB)
VOFF11 CC1,CC0=1,1,Ta=25°C -12 - 12 mV
GCn = 07H (20.8 dB)
Input conversion | VOTC - 6 - uVI°C
offset voltage
temperature
coefficient
Slew rate SRO0O CC1,CC0=0, 0, CL =30 pF, — 0.68 - Vius
GCn = 00H (9.5 dB)
SRO1 CC1,CC0=0, 1, CL =230 pF, - 0.35 - Vius
GCn = 00H (9.5 dB)
SR10 CC1,CC0=1,0, CL =230 pF, - 0.25 - Vius
GCn = 00H (9.5 dB)
SR11 CC1,CC0=1,1, CL=230pF, - 0.09 - Vlius
GCn = 00H (9.5 dB)
Power supply PSRR00 CC1,CC0=0,0, GCn =00H (9.5 dB), - 70 - dB
rejection ratio f=1kHz
PSRRO1 CC1,CC0=0, 1, GCn =00H (9.5 dB), - 68 - dB
f=1kHz
PSRR10 CC1,CC0=1,0, GCn =00H (9.5 dB), - 62 - dB
f=1kHz
PSRR11 CC1,CC0=1,1,GCn=00H (9.5 dB), — 50 - dB
f=1kHz
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta =-40t0 85°C -1.0 — 1.0 dB
Remark n=1to3
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(-40°C < Ta < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, inverting amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current lcc00 CC1,CC0=0,0 — 330 720 LA
consumption ™' | IccO1 CC1,CC0=0,1 - 175 390 LA
lcc10 CC1,CC0=1,0 — 125 275 LA
lccll CCl,cco=1,1 - 55 120 KA
Input voltage VINL AGND1 - 0.1 — — \Y
VINH - - AVop: - 1.5 \Y
Output voltage VOUTL I0L = -200 LA - AGND1 + 0.02 |AGND1 + 0.06 \Y
VOUTH IOH = 200 xA AVop1 - 0.06 | AVop: - 0.02 — \Y
Settling time tseT_AmMPOO GCn =00H (6 dB), CC1,CC0=0,0,CL - - 9 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET_AmPOL GCn =00H (6 dB), CC1,CC0=0,1,CL - - 18 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
tSET_AMP10 GCn=00H (6 dB), CC1,CC0=1,0,CL - - 28 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
tsET_AmP11 GCn =00H (6 dB), CC1,CC0=1,1,CL - - 71 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
Gain bandwidth GBWO00 CL =30 pF,CC1,CC0=0,0 - 1.5 MHz
GCn = 11H (40 dB)
GBWO01 CL=30pF,CC1,CC0=0,1 - 0.9 MHz
GCn = 11H (40 dB)
GBW10 CL=30pF,CC1,CC0=1,0 - 0.67 MHz
GCn = 11H (40 dB)
GBW11 CL=30pF,CC1,CC0=1,1 - 0.22 MHz
GCn = 11H (40 dB)
Equivalent input En00 CC1,CC0=0,0 - 63 - nVA Hz
noise f=1kHz, GCn = 11H (40 dB)
EnO1 CC1,CC0=0,1 - 85 — nVA Hz
f=1kHz, GCn = 11H (40 dB)
En10 CC1,CC0=1,0 - 105 - nVA Hz
f=1kHz, GCn = 11H (40 dB)
Enll CCl,Ccco=1,1 - 150 - nVA Hz
f =1 kHz, GCn = 11H (40 dB)
Note These are the values for one channel of configurable amplifier.
Remark n=1to3
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(-40°C < TA < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =

AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, inverting amplifier) (2/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Input conversion | VOFF0O0 CC1,CC0=0,0, Ta=25°C -7 - 7 mv
offset voltage GCn = 07H (20 dB)
VOFF01 CC1,CC0=0,1, Ta=25°C -10 - 10 mv
GCn = 07H (20 dB)
VOFF10 CC1,CC0=1,0,Ta=25°C -10 - 10 mv
GCn = 07H (20 dB)
VOFF11 CC1,CC0=1,1,Ta=25°C -12 - 12 mv
GCn = 07H (20 dB)
Input conversion | VOTC - 16 - uVI°C
offset voltage
temperature
coefficient
Slew rate SRO00 CC1,CC0=0, 0, CL =30 pF, - 0.68 — Vius
GCn = 00H (6 dB)
SR0O1 CC1,CC0=0, 1, CL =230 pF, - 0.35 - Vius
GCn = 00H (6 dB)
SR10 CC1,CC0=1,0, CL =230 pF, - 0.25 - Vius
GCn = 00H (6 dB)
SR11 CC1,CC0=1,1, CL=230pF, - 0.09 - Vius
GCn = 00H (6 dB)
Power supply PSRR00 CC1, CCO0 =0, 0GCn =00H (6 dB), - 70 - dB
rejection ratio f=1kHz
PSRRO1 CC1,CC0=0,1GCn =00H (6 dB), - 68 - dB
f=1kHz
PSRR10 CC1,CCO0=1, 0GCn =00H (6 dB), - 62 - dB
f=1kHz
PSRR11 CC1,CC0=1,1GCn=00H (6 dB), - 50 — dB
f=1kHz
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40t085°C -1.0 — 1.0 dB
Remark n=1to3
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(-40°C < TA < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN = VREFIN2 = VREFIN3 = 1.7 V,
AMP10F = AMP20OF = AMP30OF = 1, DAC10F = DAC20OF = DAC3O0F = 0, differential amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current lcc00 CC1,CC0=0,0 — 330 720 LA
consumption ¢ lccO1 CC1,CC0=0,1 - 175 390 LA
lcc10 CC1,CC0=1,0 — 125 275 LA
lccll CCicco=1,1 - 55 120 LA
Input voltage VINL AGND1 - 0.1 — — \Y
VINH - - AVop: - 1.5 \Y
Output voltage VOUTL IOL = -200 A - AGND1 + 0.02 | AGND1+ 0.06 \Y
VOUTH I0H = 200 xA AVop1- 0.06 AVop: - 0.02 — \Y
Settling time tseT_AmMPOO GCn=00H (6 dB), CC1,CC0=0,0,CL - - 9 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Vee = 999 mV
tsET_AmPOL GCn =00H (6 dB), CC1,CC0=0,1,CL - - 18 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
tSET_AMP10 GCn=00H (6 dB), CC1,CC0=1,0,CL - - 28 us
= 30 pF, output voltage = 1Vep, output
convergence voltage Vee = 999 mV
tsET_AmP11 GCn=00H (6 dB), CC1,CC0=1,1,CL - - 71 us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
Gain bandwidth GBWO0O0 CL=30pF, CC1,CC0=0,0, — 15 - MHz
GCn = 11H (40 dB)
GBWO01 CL=30pF, CC1,CC0=0,1, — 1.0 - MHz
GCn = 11H (40 dB)
GBW10 CL=30pF, CC1,CC0=1,0, — 0.67 - MHz
GCn = 11H (40 dB)
GBW11 CL=30pF, CC1,CC0=1,1, — 0.22 - MHz
GCn = 11H (40 dB)
Equivalent input En0O CC1,CC0=0,0 - 63 - nVA Hz
noise f=1kHz, GCn =11H (40 dB)
EnO1 CC1,CC0=0,1 - 85 - nVA Hz
f=1kHz, GCn = 11H (40 dB)
En10 CC1,CC0=1,0 - 106 - nVA Hz
f=1kHz, GCn = 11H (40 dB)
Enll CC1,CcCco=1,1 - 160 - nVA Hz
f=1kHz, GCn = 11H (40 dB)
Note These are the values for one channel of configurable amplifier.
Remark n=1to3
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(-40°C < TA < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN = VREFIN2 = VREFIN3 = 1.7 V,
AMP10F = AMP20OF = AMP30OF = 1, DAC10F = DAC20OF = DAC3O0F = 0, differential amplifier) (2/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Input conversion VOFF00 CC1,CC0=0,0, Ta=25°C -7 - 7 mv
offset voltage GCn = 07H (20 dB)
VOFF01 CC1,CC0=0,1, Ta=25°C -10 - 10 mV
GCn = 07H (20 dB)
VOFF10 CC1,CC0=1,0,Ta=25°C -10 - 10 mV
GCn = 07H (20 dB)
VOFF11 CC1,CC0=1,1,Ta=25°C -12 - 12 mV
GCn = 07H (20 dB)
Input conversion | VOTC - 16 - uVI°C
offset voltage
temperature
coefficient
<R> | Slew rate SRO0 CC1,CC0=0, 0, CL =30 pF, - 0.68 - Vius
GCn = 00H (6 dB)
SR0O1 CC1,CC0=0, 1, CL =30 pF, - 0.35 - Vlius
GCn = 00H (6 dB)
SR10 CC1, CC0 =1, 0CL =30 pF, - 0.25 - Vlius
GCn = 00H (6 dB)
SR11 CC1,CC0=1,1, CL=230pF, - 0.09 - Vlius
GCn = 00H (6 dB)
Common mode CMRRO00 CC1,CC0=0,0, GCn = 11H (40 dB), - 84 - dB
rejection ratio f=1kHz
CMRRO1 CC1,CC0=0, 1, GCn=11H (40 dB) - 82 - dB
f=1kHz
CMRR10 CC1,CC0=1,0, GCn =11H (40 dB) - 80 - dB
f=1kHz
CMRR11 CC1,CC0=1,1,GCn=11H (40 dB) — 76 - dB
f=1KkHz
Power supply PSRR0O0 CC1,CC0=0, 0, GCn =00H (6 dB), - 70 - dB
rejection ratio f=1kHz
PSRRO1 CC1,CC0=0, 1, GCn =00H (6 dB) — 68 - dB
f=1KkHz
PSRR10 CC1,CC0=1,0,GCn =00H (6 dB) — 62 - dB
f=1KkHz
PSRR11 CC1,CC0=1,1,GCn=00H (6 dB) — 50 - dB
f=1KkHz
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40to 85°C -1.0 — 1.0 dB

Remark n=1to3
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(-40°C < TA <£85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP10OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, transimpedance amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX

Current lcc00 CC1,CC0=0,0 — 330 720 LA
consumption"*® | cco1 CC1,CCo0=0,1 - 175 390 LA
lcc10 CC1,CC0=1,0 — 125 275 LA

lccll CCi1,CC0=1,1 — 55 120 LA

Input current IINL GCn = OFH (Rfb = 640 kQ) (20) - - nA
Output voltage VOUTL 10L=-200 A - AGND1 + 0.02 |AGND1 + 0.06 \Y
VOUTH IOH = 200 xA AVopi- 0.06 | AVoo: - 0.02 - \%

Settling time tsET_AMPOO GCn = 00H (20 kQ), CC1,CC0=0,0 - - 9 us

CL = 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV

tSET_AMPOL GCn =00H (20 kQ), CC1,CC0=0,1 - - 18 us
CL = 30 pF, output voltage = 1Vpp, output
convergence voltage Ver = 999 mV

tsET_AMP10 GCn =00H (20 kQ), CC1,CC0=1,0 - - 28 us
CL = 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV

tSET_AmMP11 GCn =00H (20 kQ), CC1,CC0=1,1 - - 71 us
CL = 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV

Current-to-voltage | GBWO00_0 CL=30pF, CC1,CC0=0,0 - 1.3 — MHz
conversion gain GCn = 00H (Rfb = 20 kQ)
bandwidth GBWO00_1 CL=30pF, CC1,CC0=0,0 - 1.0 - MHz
GCn = OFH (Rfb = 640 kQ)
GBWO01_0 CL=30pF, CC1,CC0=0,1 - 0.79 — MHz
GCn = 00H (Rfb = 20 kQ)
GBwWo01_1 CL=30pF, CC1,CC0=0,1 - 0.51 - MHz
GCn = OFH (Rfb = 640 kQ)
GBW10_0 CL=30pF,CC1,CC0=1,0 - 0.58 — MHz
GCn = 00H (Rfb = 20 kQ)
GBW10_1 CL=30pF, CC1,CC0=1,0 - 0.31 - MHz
GCn = OFH (Rfb = 640 kQ)
GBW11_0 CL=30pF, CC1,CC0=1,1 - 0.25 - MHz
GCn = 00H (Rfb = 20 kQ)
GBW11_1 CL=30pF CC1,CC0=1,1 - 0.09 — MHz
GCn = OFH (Rfb = 640 kQ)
Equivalent input En00 CC1,CC0=0,0 - 66 - nVA Hz
noise f=1kHz, GCn = 00H (Rfb = 20 kQ)
EnO1 CC1,CC0=0,1 - 90 - nVA Hz
f =1 kHz, GCn = 00H (Rfb = 20 kQ)
En10 CC1,CcCco0=1,0 - 116 - nVA Hz
f=1KkHz, GCn = 00H (Rfb = 20 kQ)
Enll CCi1,CC0=1,1 - 193 - nVA Hz

f=1kHz, GCn = 00H (Rfb = 20 kQ)

Note These are the values for one channel of configurable amplifier.
Remark 1. In the ratings column, values in parentheses are the target design values and therefore are not tested for
shipment.
2.n=1to3
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(-40°C < Ta < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =
AMP20F = AMP30OF = 1, DAC10F = DAC20F = DAC3O0F = 0, transimpedance amplifier) (2/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Input conversion VOFF00 CC1,CC0=0,0, Ta=25°C, -7 — 7 mv
offset voltage GCn = 07H (Rfb = 80 kQ)
VOFF01 CC1,CC0=0, 1, Ta=25°C, -10 - 10 mvV
GCn = 07H (Rfb = 80 kQ)
VOFF10 CC1,CC0=1,0, Ta=25°C, -10 - 10 mvV
GCn = 07H (Rfb = 80 kQ)
VOFF11 CC1,CC0=1, 1, Ta=25°C, -12 — 12 mv
GCn = 07H (Rfb = 80 kQ)
Input conversion offset| VOTC - +6 - uv/°c
voltage temperature
coefficient
Slew rate SRO0 CC1,CC0=0, 0, CL =30 pF, - 0.68 — Vius
GCn = 00H (Rfb = 20 kQ)
SRO1 CC1,CC0=0, 1, CL = 30 pF, - 0.35 — Vius
GCn = 00H (Rfb = 20 kQ)
SR10 CC1,CC0=1,0, CL =30 pF, - 0.25 - Vlius
GCn = 00H (Rfb = 20 kQ)
SR11 CC1,CC0=1,1, CL=230pF, - 0.09 - Vlius
GCn = 00H (Rfb = 20 kQ)
Power supply PSRRO0 CC1,CCc0=0,0, - 70 - dB
rejection ratio GCn = 00H (Rfb = 20 kQ)
PSRRO1 CC1,CC0=0,1, - 68 — dB
GCn = 00H (Rfb = 20 kQ)
PSRR10 CC1,CC0=1,0, - 62 - dB
GCn = 00H (Rfb = 20 kQ)
PSRR11 CC1,CC0=1,1, - 50 - dB
GCn = 00H (Rfb = 20 kQ)
Rfb setting error Rfb_Accul Ta=25°C -25 - 25 %
Rfb_Accu2 | Ta=-40to 85°C -35 - 35 %
Remark n=1to3
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(-40°C < Ta £ 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =

AMP20F = AMP30OF = 1, DAC10F = DAC20OF = DAC30F = 0, GC1 = GC2 = 03H, instrumentation amplifier) (1/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current Icc00 AMP10OF = AMP20OF = AMP30OF =1, - 970 2,150 HA
consumption CC1,CC0=0,0
lccO1l AMP10OF = AMP20OF = AMP30OF =1, - 510 1,150 UA
CC1,CC0=0,1
lcc10 AMP1OF = AMP20OF = AMP30OF =1, - 350 780 HA
CCi,CC0=1,0
lccll AMP10OF = AMP20OF = AMP30OF =1, - 140 330 UA
CCi,cco=1,1
Input voltage VINL AGND1-0.1 - - Vv
VINH - - AVon: - 1.5 \
Output voltage VOUTL 10L =-200 pA - AGND1 + 0.02 |AGND1 + 0.06 \Y
VOUTH IOH = 200 LA AVop1- 0.06 | AVoo: - 0.02 - \
Settling time tSET_AMPOO GC3 =00H (20 dB), CC1, CC0=0, 0, CL - - 9 s
= 30 pF, output voltage = 1Vep, output
convergence voltage Vep = 999 mV
tSET_AMPOL GC3=00H (20dB), CC1,CC0=0, 1, CL - - 18 Us
= 30 pF, output voltage = 1Vee, output
convergence voltage Ver = 999 mV
tSeT_AMP10 GC3=00H (20 dB), CC1,CC0=1,0, CL - - 28 s
= 30 pF, output voltage = 1Vee, output
convergence voltage Vep = 999 mV
tSET_AMP1L GC3=00H (20dB), CC1,CC0=1,1,CL - - 71 Us
= 30 pF, output voltage = 1Vep, output
convergence voltage Ver = 999 mV
Gain bandwidth GBWO00 CL=30pF, CC1,CC0=0,0 - 1.82 - MHz
GC3 =11H (54 dB)
GBwWO01 CL=30pF, CC1,CC0=0,1 - 1.03 - MHz
GC3 =11H (54 dB)
GBW10 CL=30pF,CC1,CC0=1,0 - 0.69 - MHz
GC3 =11H (54 dB)
GBW11 CL=30pF,CC1,CC0=1,1 - 0.22 - MHz
GC3 =11H (54 dB)
Equivalent input EnOO CC1,CC0=0,0 - 90 - nVA Hz
noise GC3 =11H (54 dB)
f=1kHz
En01 CC1,CC0=0,1 - 119 - nVA Hz
GC3 =11H (54 dB)
f=1kHz
Enl10 CCi1,CcCc0=1,0 - 150 - nVA Hz
GC3 =11H (54 dB)
f=1kHz
Enll CCi,cco=1,1 - 260 - nVA Hz
GC3 =11H (54 dB)
f=1kHz
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(-40°C < TA < 85°C, AVDD1 = AVDD2 = AVDD3 = DVDD = 5.0 V, VREFIN1 = VREFIN2 = VREFIN3 = 1.7 V, AMP1OF =

AMP20F = AMP30OF = 1, DAC10F = DAC20OF = DAC30F = 0, GC1 = GC2 = 03H, instrumentation amplifier) (2/2)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Input conversion VOFF00 CC1,CC0=0,0, Ta=25°C, -7 - 7 mV
offset voltage GC3 = 00H (20 dB)
VOFF01 CC1,CC0=0, 1, Ta=25°C, -10 - 10 mV
GC3 = 00H (20 dB)
VOFF10 CC1,CC0=1,0, Ta=25°C, -10 - 10 mvV
GC3 = 00H (20 dB)
VOFF11 CC1,CC0=1, 1, Ta=25°C, -12 - 12 mV
GC3 = 00H (20 dB)
Input conversion VOTC - 6.0 - uVI°C
offset voltage
temperature
coefficient
Slew rate SRO0 CC1, CC0=0, 0, CL = 30 pF, - 0.68 - Vlius
GC3 = 00H (20 dB)
SRO1 CC1,CC0=0, 1, CL = 30 pF, - 0.35 - Vius
GC3 = 00H (20 dB)
SR10 CC1,CC0=1,0, CL =30 pF, - 0.25 - Vius
GC3 = 00H (20 dB)
SR11 CC1,CC0=1, 1, CL =30 pF, - 0.09 - Vius
GC3 = 00H (20 dB)
Common mode CMRRO00 CC1,CC0=0,0 - 86 - dB
rejection ratio GC3 =11H (54 dB)
f=1kHz
CMRRO1 CC1,CC0=0,1 - 84 - dB
GC3 =11H (54 dB)
f=1kHz
CMRR10 CC1,CC0=1,0 - 82 - dB
GC3 =11H (54 dB)
f=1kHz
CMRR11 CCi,cco=1,1 - 76 - dB
GC3 =11H (54 dB)
f=1kHz
Power supply PSRRO00 CC1,CC0=0,0 - 70 - dB
rejection ratio GC3 =00H (20 dB)
f=1kHz
PSRRO1 CC1,CC0=0,1 - 68 - dB
GC3 = 00H (20 dB)
f=1kHz
PSRR10 CC1,CC0=1,0 - 62 - dB
GC3 = 00H (20 dB)
f=1kHz
PSRR11 CCi,cco=1,1 - 50 - dB
GC3 = 00H (20 dB)
f=1kHz
Gain setting error | GAIN_Accul |Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40 to 85°C -1.0 - 1.0 dB
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5. 3. 3. 2 Gain adjustment amplifier characteristics

(1) 64-pin products

(—40°C < Ta < 85°C, AVop1 = AVbp2 = AVbp3 = DVop = 5.0 V, VREFIN4 = 1.7 V, GAINOF = 1, DAC4OF = 0)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current IccA - 530 1,300 A
consumption
Input voltage VINL AGND2 - 0.1 - - V
VINH — — AVop: - 0.05 \Y
Output voltage VOUTL1 IOL =-100 A - AGND2 +0.02| AGND2 + 0.05 \Y
VOUTH1 IOH = 100 zA AVop:1 - 0.05 | AVoo: - 0.02 — \Y
Gain bandwidth GBwW2 CL =30 pF, GC4 = 11H (40 dB) — 0.86 - MHz
Input conversion | VOFF GC4 = 00H (6 dB), Ta = 25°C, -30 - 30 mV
offset voltage GAINAMP_IN =2.5V
Input conversion | VOTC2 CLK_SYNCH =L, GAINAMP_OUT pin - +18 - wvi°C
offset voltage
temperature
coefficient
Slew rate SR CL =30 pF - 0.9 - Vius
Equivalent input En_Gain f=1kHz, GC4 = 11H (40 dB) - 700 - nVA Hz
noise
Power supply PSRR2 f=1kHz, GC4 =00H (6 dB) - 45 - dB
rejection ratio
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40to 85°C -1.0 - 1.0 dB
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(2) 80-pin products

(—40°C < Ta < 85°C, AVbp1 = AVbp2 = AVbbs = DVop = 5.0 V, VREFIN4 = 1.7 V, GAINOF = 1, DAC40F = 0)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current IccA - 530 1,300 LA
consumption
Input voltage VINL AGND2 - 0.1 - - V
VINH - - AVop: - 0.05 \Y
Output voltage VOUTL1 IOL =-100 A, GAINAMP_OUT pin - AGND2 +0.02| AGND2 + 0.05 V
VOUTH1 IOH =100 xA, GAINAMP_OUT pin AVop: - 0.05 | AVoo: - 0.02 - \Y
VOUTL2 IOL =-100 A, SYNCH_OUT pin - AGND2 +0.03| AGND2 + 0.06 V
VOUTH2 IOH =100 xA, SYNCH_OUT pin AVop: - 0.06 | AVoo: - 0.03 - \Y
Gain bandwidth GBwW1 CLK_SYNCH =H, SYNCH_OUT pin - 1.38 — MHz
CL = 30 pF, GC4 = 11H (40 dB)
GBW2 CLK_SYNCH =L, SYNCH_OUT or - 0.86 - MHz
GAINAMP_OUT pin
CL =30 pF, GC4 = 11H (40 dB)
Input conversion | VOFF GC4 = 00H (6 dB), Ta = 25°C, -30 - 30 mV
offset voltage GAINAMP_IN =2.5V
Input conversion | VOTC1 CLK_SYNCH = H, SYNCH_OUT pin - 16 - wVI°C
offset voltage VOTC2 CLK_SYNCH =L, GAINAMP_OUT pin - +18 - MVI°C
temperature
coefficient
Slew rate SR CL =30 pF - 0.9 - Vius
Equivalent input En_Gain f=1kHz, GC4 =11H (40 dB) - 700 - nVA Hz
noise GAINAMP_OUT pin
Power supply PSRR1 CLK_SYNCH =H, - 60 - dB
rejection ratio SYNCH_OUT pin,
f=1kHz, GC4 = 00H (6 dB)
PSRR2 CLK_SYNCH =1L, - 45 - dB
SYNCH_OUT or GAINAMP_OUT pin,
f=1kHz, GC4 = 00H (6 dB)
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40to 85°C -1.0 — 1.0 dB
CLK_SYNCH VILCLK_SYNCH 0.3 X AVpp:1 \
low-level
input voltage
CLK_SYNCH VIHCLK_SYNCH 0.7 X AVpp1 \Y;
high-level
input voltage
RO1UH0353EJ0200 Rev.2.00 398

Mar 31, 2014

RENESAS



RL78/G1E CHAPTER 5 ELECTRICAL SPECIFICATIONS

5. 3. 3. 3 D/A converter characteristics

(-40°C < TA< 85°C, AVbp1 = AVop2 = AVops = DVop = 5.0 V, DAC10F = DAC20F = DAC30F = DAC40F = 1)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.

DAC ALL ON current |_bAc_onz DAC10F = DAC20F = DAC3O0OF = — 1400 2950 LA
consumption 1 DAC40F =1, VRB1, VRB0=0, 0
DAC ALL ON current |_bAc_on2 DAC10F = DAC20F = DAC3O0OF = — 1620 3360 LA
consumption 2 DAC40F =1, VRB1, VRBO#0, 0
Buffer AMP ON current | |_pac_suff1 DACxOF =1, VRB1, VRB0O =0, 0 — 390 820 HA
consumption 1 "°*¢* (x=1,23,4
Buffer AMP ON current | |_pac_suft2 DACxOF =1, VRB1, VRBO =0, 0 - 610 1320 HA
consumption 2 "¢* (x=1,23,4
DAC1 GAMP ON |_bAc_ampP1 DAC10F =1 — 140 320 HA

current consumption

DAC2 GAMP ON |_bac_amp2 DAC20F =1 - 120 265 UA

current consumption

DAC3 GAMP ON |_bAc_amP3 DAC30OF =1 - 120 265 A

current consumption

DAC4 GAMP ON |_bAc_AvPa DAC40F =1 - 630 1370 A

current consumption

Resolution Res - - 8 bit

Settling time tser output voltage = 1 Vpp - - 100 us
<R> output convergence voltage Vpp = 990 mV

Differential non-linearity | DNL VRT1 =VRTO =0, -2 - 2 LSB

error "2 VRB1 =VRBO0 =0

Integral non-linearity INL VRT1 =VRTO =0, -2 - 2 LSB

error VRB1 =VRB0 =0

Notes 1. Buffer amplifier is powered on when one of DACx (x = 1, 2, 3, 4) is powered on at least. For example, the
current consumption (I_exaveLe) is shown as a following equation when “DAC1OF=DAC20F=1", and “VRB1,
VRBO0=0, 0". | exampLe = |_pac_Bufir + | pac_amp1 + |_pac_amp2

2. Guaranteed monotonic.
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5. 3. 3.4 Low-pass filter characteristics

(-40°C < TA< 85°C, AVpbp1 = AVbp2 = AVops = AVopa = DVop = 5.0 V, LPFOF = 1)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Current consumption IccA - 800 1800 7
Input voltage ViLer AGND4 +0.2 - - \Y
ViHLPE - - AVops -1.5 \Y
Output voltage VoLLpr IOL =-200 A - AGND4 +0.22 | AGND4 +0.25 \Y
VoHLpF IOH = 200 xA AVops -1.55 AVops -1.52 - \%
Cutoff frequency fcl fewk_Lpr = 2 kHz - 9 - Hz
fc2 fcik tpr = 1 MHz - 4.5 - kHz
CLK_LPF ViLcLK_LPF 0.3 X AVpps \%
low-level

input voltage

CLK_LPF V/IHCLK_LPF 0.7 X AVpp3 \
high-level

input voltage

CLK_LPF fCLKiLPF 2 - 1000 kHz
Input frequency

<R> | CLK_LPF tiw_LpF 200 - - ns
Input low-level-width tinw_LPF

Input high-level-width

Clock Timing
~—tw LPF — |[*=——lHW LPF—
0.7xAVDD3
CLK_LPF
0.3xAVDD3
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5. 3. 3. 5 High-pass filter characteristics

(—40°C < TA< 85°C, AVpbp1 = AVbp2 = AVobps = AVopsa = DVop = 5.0 V, HPFOF = 1)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Current consumption IccA - 800 1800 HA
Input voltage ViLHpr AGND4 +0.2 - - \Y,
ViHHPE - - AVops - 1.5 \Y
<R> | Output voltage VoLHpF IOL =-200 uA - AGND4 +0.22 | AGND4 +0.25 \
VoHHPF IOH = 200 kA AVops -1.55 AVops -1.52 - \%
Cutoff frequency fcl ferk_Hpr = 2 kHz - 8 - Hz
fc2 fck_HPF = 200 kHz - 800 - Hz
CLK_HPF ViLcLK_HPF 0.3 X AVpp3 \Y;
low-level

input voltage

CLK_HPF VIHCLK_HPE 0.7 X AVpp3 \4
high-level

input voltage

CLK_HPF feLk_npr 2 - 200 kHz
Input frequency

CLK_HPF tiLw_HPF 200 - - ns

Input low-level-width | tinw_Hre

Input high-level-width

Clock Timing
~——tLW_HPF ——{ |=——1tIHW_HPF—
0.7xAVDD3
CLK_HPF
0.3xAVDD3
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5. 3. 3. 6 Temperature sensor characteristics

(-40°C < TA< 85°C, AVbp1 = AVbp2 = AVobs = AVobs = DVop = 5.0 V, TEMPOF = 1)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Current consumption IccA - 105 220 LA
Output voltage Vo Ta=25°C - 1.67 - \%
Temperature sensitivity | Tse - -5.0 - mV/°C
5. 3. 3. 7 Variable output voltage regulator characteristics
(-40°C < TA £ 85°C, AVDD1 = AVDD2 = AVDD3 = AVDD4 = DVDD = 5.0 V, LDOOF = 1)
Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current consumption | IccON lout = 0 mA - 150 320 HA
Output voltage V_Accu lout =0 mA -10 - 10 %
accuracy
Load current Vout_load |lout=0to5mA - 15 30 mvV
characteristics
Output current lo - - 15 mA
Dropout voltage " | vd lout = 15 mA - - 0.4 \Y
Power supply PSRR f=1kHz, CL=4.7 uF, lo =5 mA, - 60 - dB
rejection ratio AVop2 = 5.0V, LDOC = 0DH (3.3 V)
Discharge resistance | Rs LDOOF =0 540 715 1200 Q
Settling time Tset_rise CL=4.7 yF, CBGR_OUT = 0.1 uF - - 5.0 ms
Tset_fall CL = 4.7 4F, CBGR_OUT = 0.1 uF - - 45 ms
Note  The output voltage range is determined not only by dropout voltage but also by output voltage accuracy.
5. 3. 3. 8 Reference voltage generator characteristics
(—40°C < TA< 85°C, AVbbp1 = AVbp2 = AVops = AVops = DVop = 5.0 V, LDOOF = 1)
Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Output voltage VeGR - 1.21 - \Y
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<R> 5. 3. 3. 9 SPI characteristics

(-40°C < TA< 85°C, AVbp1 = AVbp2 = AVbbs = AVbbs = DVop = 5.0 V)

Parameter Symbol Conditions Ratings Unit
MIN. TYP. MAX.
Input voltage, high ViH Epin, SDI pin, S(:Tpin, 2.0 DVob DVopb + 0.1 \
RESET pin
Input voltage, low Vi Epin, SDI pin, wpin, -0.1 DGND 0.7 \Y
RESET pin
Leakage current during | lieak_Hi1 gpin, SDI pin, mpin -1 - 2 LA
high level input lieak_Hi2 RESET pin -1 _ 2 LA
Leakage current during | lieak_Lo1 Epin, SDI pin, SCLK pin 50 100 200 LA
low level input "¢ lleak_Lo2 RESET pin -1 - 2 HA
Low-level output voltage | Vspo Lo 10 =-5mA - 400 830 mv
at SDO pin
Leakage current when lieak_spo -1 - 2 HA
SDO pin is off
<R> | Pull-up resistance Rspi gpin, SDI pin, SCLK pin 325 50 67.5 kQ
SCLK cycle time tkeya 100 - - ns
SCLK high-level width tkHA, 0.9tkcyal2 - - ns
low-level width tkLa
SDI setup time tsika 40 - - ns
(to SCLKT)
SDI hold time tksia 20 - - ns
(from QT)
Delay time from ﬂ¢ tksoar Pull-up resistance = 10 kQ, CL =5 - 250 300 ns
to SDO output pF, VSDO =5V
tksoar Pull-up resistance = 10 kQ, CL =5 - - 20 ns
pF, VSDO =5V
CS high-level width tsha 200 - - ns
Delay time from CSlto | tska 200 - - ns
'SCLK! output
Delay time from SCLKT | tsa 200 - - ns
to CS 1 output

Note Including the current flowing into each pull-up resistor
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SPI transfer clock timing

tska tksa tsHA

(
)

SCLK

SDI Input data (,(, ;: Input data ::

tksoAR, tksoar
l—>]

Output
SDO data

~
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R5F10FLCANA, R5F10FLDANA, R5F10FLEANA, R5F10FLCDNA, R5F10FLDDNA, R5F10FLEDNA

64-PIN PLASTIC WQFN (9 x 9)

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP.) [g]

P-HWQFN64-9x9-0.50

PWQNOO064KD-A

P64K8-50-6BA-1

0.21

D

1

L6

UUUUUUUUUUUUUUU 17

DETAIL OF (A) PART

nonnnnnannonnnnnn 32

48

33

]

A
S
[ U
(UNIT: mm)
ITEM DIMENSIONS
D 9.00+0.05
EXPOSED DIE PAD E 9.00+0.05
A 0.75+0.05
+0.05
b 0.2573°07
[e] 0.50
Lp 0.40+0.10
X 0.50
y 0.50
ITEM D2 E2
EXPOSED MIN | NOM | MAX | MIN | NOM | MAX
DIE PAD A
VARIATIONS 7.45|7.50 | 7.55 | 7.45 | 7.50 | 7.55

b|D|x W s|AaB|

© 2012 Renesas Electronics Corporation. All rights reserved.
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R5F10FMCAFB, RSF10FMDAFB, R5F10FMEAFB, R5F10FMCDFB, R5F10FMDDFB, R5F10FMEDFB

80-PIN PLASTIC LQFP (FINE PITCH) (12 x 12)

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP)) [g]

P-LFQFP80-12x12-0.50

PLQPO0OSOKE-B

P80GK-50-GAK-2

0.53

HD

D

AUl

detail of lead end

60
A3
61 40— -
= e
|
— 1=
— &
—
— 6 — L
—
+ = E HE Lp
— ~— L1~
—
— (UNIT:mm)
— ITEM DIMENSIONS
— D 12.0040.20
—
O — E 12.00+0.20
R 80 21— HD 14.00+0.20
1 ‘ ‘ 20 HE 14.00£0.20
T A 1.60 MAX.
| JCUTTUUTTU T n e
A2 1.40+0.05
- ZD 0.25
b 0.22+0.05
Olxwls] c o33
A L 0.50
Lp 0.60+0.15
A2~ L1 1.0040.20
0 32130
[ \ L [e] 0.50
| . X 0.08
y 0.08
E Al- ZD 1.25
ZE 1.25
NOTE

Each lead centerline is located within 0.08 mm of
its true position at maximum material condition.

© 2012 Renesas Electronics Corporation. All rights reserved.
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APPENDIX A CHARACTERISTICS CURVE (Ta = 25°C, TYP.) (REFERENCE VALUE)

* Configurable amplifier

G vs. f (Inverting amplifier) 50 G vs. f (Non-inverting amplifier)
~ 40 — ~ 40
@ N AVDD=5V @ N AVDD=5V
= CC1,CC0=0,0 = CC1,CC0=0,0
) )
= \ \ e \ \
@ @
> \ O\ 5 \ O\
]
O 20 0 20
IS IS
% AVbD =5V % AVDD =5V
> o} ccicco=11 \ \ > 10| ccrcco=1,1 \ \
100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M 10M
Frequency f (Hz) Frequency f (Hz)
G vs. f (Differential amplifier) G vs. f (Instrumentation amplifier)
50 60
40 >0 N
%) BN AVDD =5V ") \AVDD =5V
2 \ CC1,CC0=0,0 S 0 {:Cl, €C0=0,0
O] )
e N\ < \
@ T 30
> \ \ > AVDD = 5 V
& 20 \ \ g CC1,CC0=1,1
8 AVDD =5V & 20
° CC1,Ccco=1,1 ©° \
>
10 \\ \ Z 10 \
100 1k 10k 100k 1M 10M 100 1k 10k 100k 1M 10M
Frequency f (Hz) Frequency f (Hz)
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Qlutput response (Inverting amplifier)

\\I\/

3 AVop =5V,
\ CC1,CC0=0,0 /
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\ISSO
SS
5
S
S
S
§
§
S
S
§

Input voltage Vi (V) Output voltage Vo (V)

2,
25
2.3
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Time t (us)

Output response (Non-inverting amplifier)
4
[
3
|| \
l AVop =5V, \

1 CC1,CC0=0,0

\ISSO
§
s
§
§
S
§
§
S
S
s

Input voltage Vi (V) Output voltage Vo (V)

Output response (Inverting amplifier)
4

/

3 \ /
2

1 AVpbp =5V, |
CC1,cCco=1,1

Input voltage Vi (V) Output voltage Vo (V)
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2.7
2.5
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Output response (Non-inverting amplifier)
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Ve
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s
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S
§
S
kY
s
§
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S
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o
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25 2.5
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Time t (us) Time t (us)
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Output response (Differential amplifier) Output response (Differential amplifier)

s 4 s 4
N—r < /
o
i 3 [ g 3 /
: | \ . / \
s g
£ 2 \ = 2
2 AVop =5V, 8 AVop =5V,
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3 5

0 © o
S A A A A A A A A A AW S YA A A A A A A A A A WA
s 27 ‘S’ 2.7
g o
g 25 2 25
5 5
2 23 > 23
3 -
= 2
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0 20 40 60 80 0 80 160 240 320
Time t (us) Time t (us)

Output response (Instrumentation amplifier) Output response (Instrumentation amplifier)
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4 /
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CMRR (Differential amplifier)

CMRR (Differential amplifier)

-20 -20 //
-~ AVDD=5V, — —— AVDD=5YV,
m DV o GCn=11 H40dB
S -40 GCn =11 H 40 dB, S -40 |— M ' /
= CC1,CC0=0,0 / - cc1,cco=1,1 /
04 / @ /
o4 04
S -60 S -60
) )y )
-80 / -80
o™ P
-100 M -100
100 1k 10 k 100 k 1M 100 1k 10 k 100 k 1M
Frequency f (Hz) Frequency f (Hz)
0CMRR (Instrumentation amplifier) CMRR (Instrumentation amplifier)
0
-20 -20
AVDD= 5V, N\ AVDD= 5V,
S-40|- GC3=11Hs54dB, va = 40| ng :(:%:10'4_514351 /T
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© -0 W-\n"’/ O -80 ’”//
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Envs. f (Inverting amplifier) En vs. f (Non-inverting amplifier)
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En vs. f (Differential amplifier)
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o Low-pass filter and high-pass filter

Guvs. f G vs. f
10 10
0 0 /7 7
2.0l )\ \ &0l / /
a m
) -10 \ \ <) -10 / /
o 0}
-20 -20
= [
\ O\
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» Variable output voltage regulator

Output voltage vs. Load current

2.020 i
AVpD=5V,
—
> 2.000
< EE—
— —
2
O
> 1.990
1.980
1.970
0.0 5.0 10.0 15.0
lout (MA)
Output voltage vs. Load current
3.320 T
AVbp=5V,
3.310 LDOC = 0DH (3.3V) |
S 3300
—
5 —_—
3 —_—
> 3.290
3.280
3.270
0.0 5.0 10.0 15.0

lout (MA)

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014

RENESAS

413



RL78/G1E

APPENDIX B REVISION HISTORY

B.1 Major

APPENDIX B REVISION HISTORY

Revisions in This Edition

(1/4)

Page

Description

Classification

R0O1UHO0353EJ0100 — RO1UH0353EJ0200

CHAPTER 1 OUTLINE
p.1 Modification of 1. 1 Features (c)
p.4 Deletion of Note form 1. 2 List of Part Numbers (c)
p.5-14 Modification of SCK00, SCK10, SCK20, SCK21 in 1. 3 Pin Configuration (Top View), in 1. 4 Pin ()
Identification and 1. 5 Block Diagram
p.15-17 Modification of 1. 6 Outline of Functions (c)
CHAPTER 2 PIN FUNCTIONS
p.18-21 Modification of the alternative function and Remark in 2. 1 Pin Functions in Microcontroller Block (c)
®MO
p.23, 24 Modification of the table structure, Caution and Remark in 2. 1. 1. 1 64-pin products (c)
p.25, 26 Modification of the table structure, Caution and Remark in 2. 1. 1. 2 80-pin products (c)
p.28 Modification of the function name and Remark in 2. 1. 2. 1 Functions available for each product ©)
p.30, 31 Modification of the function name, Caution and Remark in 2. 1. 2. 2 Description of each function ©)
p.32 Modification of the description in 2. 2 Pin Functions in Analog Block (©)
p.32 Modification of the table structure in 2. 2. 1 64-pin products (©
p.33 Modification of the table structure in 2. 2. 2 80-pin products (c)
p.34, 35 Modification of Table 2-3. Connections of Unused Pins (©
p.36-46 Modification of 2. 4 Block Diagram of Pins (©
p.50 Modification of 2. 5. 2 Port 1 (P10 to P15) (@
p.54 Modification of 2. 5. 6 Port 7 (P70 to P73) (@)
CHAPTER 3 MICROCONTROLLER BLOCK
p.77 Change of the register name of OSMC to “Subsystem clock supply mode control register” in Table 3-3. (c)
p.83 Change of the register name of OSMC to “Subsystem clock supply mode control register” in Table 3-4. (c)
p.90 Modification of the descriptions in 3. 4. 2. 1 Port 0 ()
p.90 Modification of the descriptions in 3. 4. 2. 2 Port 1 (©)
p.91 Modification of the descriptions in 3. 4. 2. 5 Port 4 (©)
p.91 Modification of the descriptions in 3. 4. 2. 6 Port 5 (©)
p.91 Modification of the descriptions in 3. 4. 2. 8 Port 7 (©)
p.93, 94 Addition of 3. 4. 3 Registers controlling port function (c)
p.93, 94 Modification of Caution and Remark in 3. 4. 3 Registers controlling port function (©
p.95 Modification of 3. 4. 3. 1 Port mode register (PMxx) (©
p.96 Modification of 3. 4. 3. 2 Port register (Pxx) ()
p.97 Modification of 3. 4. 3. 3 Pull-up resistor option register (PUxx) ()

Remark “Classification” in the above table classifies revisions as follows.

(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note,

(d): Addition/change of package, part number, or management division, (e): Addition/change of related

documents
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(2/14)
Page Description Classification
p.97 Modification of 3. 4. 3. 4 Port input mode register (PIMxx) (©)
p.98 Modification of 3. 4. 3. 5 Port output mode register (POMxx) (©
p.98 Modification of 3. 4. 3. 6 Port mode control register (PMCxx) (©
p.101 Addition of Remark in 3. 4. 3. 8 Peripheral I/O redirection register (PIOR) (c)
p.102 Addition of 3. 4. 4. 4 Handling different potential (1.8 V,2.5 V or 3 V) by using EVDD < VDD (c)
p.103, 104 | Modification of 3. 4. 4. 5 Handling different potential (1.8 V,2.5V or 3 V) by using I/O buffers (c)
p.105 Modification of 3. 4. 5 Register settings when using alternate function ()
p.106, 107 | Modification of 3. 5. 1 Functions of clock generator (©)
p.108 Modification of Table 3-6. Configuration of Clock Generator (c)
p.109 Modification of Figure 3-1. Block Diagram of Clock Generator (c)
p.111 Modification of 3. 5. 3. 1 Clock operation mode control register (CMC) (©
p.116 Modification of 3. 5. 3. 7 Subsystem clock supply mode control register (OSMC) (c)
p.118-121 | Modification of 3. 5. 7 Resonator and oscillator constants (©)
p.126 Modification of 3. 6. 1. 2 <1> One-shot pulse output (©
p.134 Modification of 3. 6. 3. 1 Peripheral enable register 0 (PERO) (©
p.135-139 | Modification of 3. 6. 3. 3 Timer mode register mn (TMRmn) (©)
p.144 Modification of 3. 6. 3. 15 Registers controlling port functions of pins to be used for timer 1/O (c)
p.147 Modification of 3. 8. 2 Configuration of 12-bit interval timer (@)
p.148 Modification of 3. 8. 3. 2 Subsystem clock supply mode control register (OSMC) ()
p.153 Modification of 3. 9. 3. 2 Registers controlling port functions of pins used for clock or buzzer (c)
output
p.155, 156 | Modification of 3. 11. 1 Function of A/D converter (©
p.157 Modification of Figure 3-8. Block Diagram of A/D converter (c)
p.160 Modification of 3. 11. 3. 1 Peripheral enable register 0 (PERO) (©)
p.161 Modification of 3. 11. 3. 3 A/D converter mode register 1 (ADM1) (©
p.167 Modification of 3. 11. 3. 11 Registers controlling port function of analog input pins ()
p.173 Modification of Table 3-12. Configuration of Serial Array Unit (©)
p.175 Modification of Figure 3-9. Block Diagram of Serial Array Unit 0 (@)
p.176 Modification of Figure 3-10. Block Diagram of Serial Array Unit 1 ()
p.177 Modification of 3. 12. 2. 1 Shift register (©)
p.177, 178 | Modification of 3. 12. 2. 2 Lower 8/9 bits of the serial data register mn (SDRmn) (©)
p.179 Modification of 3. 12. 3. 1 Peripheral enable register 0 (PERO) ()
p.180, 181 | Modification of 3. 12. 3. 3 Serial mode register mn (SMRmn) (©
p.182-184 Modification of 3. 12. 3. 4 Serial communication operation setting register mn (SCRmn) (c)
p.188 Modification of 3. 12. 3. 17 Registers controlling port functions of serial input/output pins (c)
p.194-196 | Modification of Table 3-13. Interrupt Source List (©)
p.200, 202 | Modification of Table 3-14. Flags Corresponding to Interrupt Request Sources (@

Remark “Classification” in the above table classifies revisions as follows.

(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note,

(d): Addition/change of package, part number, or management division, (e): Addition/change of related

documents
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(3/4)
Page Description Classification
p.215 Modification of Table 3-17. Configuration of Key Interrupt (c)
p.216 Modification of Figure 3-14. Block Diagram of Key Interrupt ()
p.217 Modification Addition of 3. 17. 3. 2 Key return mode registers 0 (KRMO) (©
p.223, 224 | Modification of 3. 21. 1 Functions of voltage detector (©)
p.224 Modification of Figure 3-15. Block Diagram of Voltage Detector (c)
p.226, 227 | Modification of Format of User Option Byte (00O0C1H/010C1H) (1/2) (2/2) (©
p.229 Modification of 3. 22. 1 Overview of safety functions (©)
p.233, 234 | Modification of 3. 24. 1. 1 User option byte (000COH to 000C2H/010COH to 010C2H) (c)
p.235-237 | Modification of 3. 24. 2 Format of user option byte (c)
p.239 Modification of 3. 25. 1 Serial Programming Using Flash Memory Programmer (©
p.240 Modification of Table 3-18. Wiring Between RL78/G1E and Dedicated Flash Memory Programmer (c)
p.241 Modification of 3. 25. 2 Serial programming using external device (that Incorporates UART) (c)
p.241 Modification of 3. 25. 4 Serial programming method (©)
p.241 Modification of 3. 25. 5 Processing time for each command when PG-FP5 Is in use (Reference (c)
value)
p.241 Modification of 3. 25. 6 Self-programming (c)
p.241 Modification of 3. 25. 7 Security Settings (©)
p.241 Modification of 3. 25. 8 Data flash (©)
p.242 Modification of Figure 3-16. Connection Example of E1 On-chip Debugging Emulator and (c)
RL78/G1E

CHAPTER 4 ANALOG BLOCK

p.256 Addition of Remark to 4. 1. 3 (5) Gain control register 1 (GC1) (©)
p.259 Addition of Remark to 4. 1. 3 (6) Gain control register 2 (GC2) (©)
p.262 Addition of Remark to 4. 1. 3 (7) Gain control register 3 (GC3) (©
p.266 Addition of Remark to 4. 1. 3 (8) AMP operation mode control register (AOMC) ()
p.282 Modification of 4. 2. 1 Overview of gain adjustment amplifier features (c)
p.284, 285 | Modification of 4. 2. 3 Registers controlling the gain adjustment amplifier (c)
p.288 Modification of 4. 3. 1 Overview of D/A converter features ()
p.289 Modification of 4. 3. 3 Registers controlling the D/A converters ()
p.289 Modification of 4. 3. 3 (1) DAC reference voltage control register (DACRC) ()
p.293 Modification of 4. 4. 1 Overview of low-pass filter features (©
p.295, 296 | Modification of 4. 4. 3 Registers controlling the low-pass filter ()
p.298 Modification of 4. 5. 1 Overview of low-pass filter features (©)
p.300 Modification of 4. 5. 3 Registers controlling the high-pass filter (c)
p.307 Addition of Remark to 4. 7. 3 (1) LDO control register (LDOC) (c)
p.308 Addition of Remark to 4. 7. 3 (2) Power control register 2 (PC2) (©
p.314 Modification of Note in Table 4-11. SPI Control Registers (©

Remark “Classification” in the above table classifies revisions as follows.

(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note,

(d): Addition/change of package, part number, or management division, (e): Addition/change of related

documents
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(4/4)
Page Description Classification

p.315 Modification of Caution in 4. 10. 1 Overview of analog reset feature (c)
p.316 Modification of Note in Table 4-13. Statuses of SPI Control Registers after Analog Reset Is ©)

Acknowledged
p.317 Modification of Table 4-14. Pin Statuses after Analog Reset (©
p.318 Modification of 4. 10. 2 Registers controlling the analog reset ()
CHAPTER 5 ELECTRICAL SPECIFICATIONS
p.323 Modification of 5. 1. 3 Absolute maximum ratings (common to microcontroller block and analog ©)

block)
p.324 Modification of 5. 2. 1. 1 X1 oscillator characteristics (©)
p.325 Modification of 5. 2. 1. 2 On-chip oscillator characteristics (©
p.335, 336 | Modification of 5. 2. 2. 2 Supply current characteristics (c)
p.337 Modification of 5. 2. 3 AC characteristics (@)
p.338-340 Modification of two figures about Minimum Instruction Execution Time during Main System Clock (c)

Operation and AC Timing Test Points
p.342 Addition of AC Timing Test Points to 5. 2. 4 Peripheral functions characteristics ©)
p.342 Modification of 5. 2. 4. 1 Serial array unit (1) (©
p.344 Modification of 5. 2. 4. 1 Serial array unit (2) (©)
p.345 Modification of 5. 2. 4. 1 Serial array unit (3) (©)
p.347, 348 | Modification of 5. 2. 4. 1 Serial array unit (4) (©
p.350, 351 | Modification of 5. 2. 4. 1 Serial array unit (5) (©
p.353, 355 | Modification of 5. 2. 4. 1 Serial array unit (6) (©)
p.358, 359 | Modification of 5. 2. 4. 1 Serial array unit (7) (©)
p.360, 362 | Modification of 5. 2. 4. 1 Serial array unit (8) (©
p.365, 366 | Modification of 5. 2. 4. 1 Serial array unit (9) (©
p.369, 370 | Modification of 5. 2. 4. 1 Serial array unit (10) (c)
p.372-377 | Modification of 5. 2. 5. 1 A/D converter characteristics (©
p.379 Correction of the Caution in 5. 2. 5. 4 LVD circuit characteristics (@)
p.381 Modification of 5. 2. 6 Data memory STOP mode low supply voltage data retention characteristics (c)
p.382 Addition of 5. 2. 8 Dedicated flash memory programmer communication (UART) (c)
p.383 Modification of 5. 2. 9 Timing specs for switching flash memory programming modes (c)
p.384 Change of the title to 5. 3. 1 “Operating conditions of analog block” (©)
p.392, 395, | Modification of 5. 3. 3. 1 Configurable amplifier characteristics ()
396
p.399 Modification of 5. 3. 3. 3 D/A converter characteristics (©)
p.400 Modification of 5. 3. 3. 4 Low-pass filter characteristics (©)
p.401 Modification of 5. 3. 3. 5 High-pass filter characteristics (c)
p.403 Modification of 5. 3. 3. 9 SPI characteristics (©)

Remark “Classification” in the above table classifies revisions as follows.

(a): Error correction, (b): Addition/change of specifications, (c): Addition/change of description or note,

(d): Addition/change of package, part number, or management division, (e): Addition/change of related

documents

RO1UHO0353EJ0200 Rev.2.00

Mar 31, 2014

RENESAS

417



RL78/G1E APPENDIX B REVISION HISTORY

B. 2 Revision History of Preceding Editions
Here is the revision history of the preceding editions. Chapter indicates the chapter of each edition.

(1/6)
Edition Description Chapter
Rev.1.00 The structure of CHAPTERS and Sessions are drastically changed. Whole pages
Modification of 1. 1 Features CHAPTER 1
Addition of Packaging, modification of Part Numbers and addition of Cautions in 1. 2 List of | OUTLINE
Part Numbers
Modification of Note 7. for 64-pin products in 1. 3 Pin Configuration
Modification of Note 6. for 80-pin products in 1. 3 Pin Configuration
Addition of Items and Notes in 1. 6 Outline of Functions
Error correction of the descriptions in 1. 6 Outline of Functions
Modification of the tables for Comparison of port functions with RL78/G1A in 2. 1 Pin CHAPTER 2
Functions in Microcontroller Block PIN FUNCTIONS
Error correction of the descriptions in 2. 1. 1 Port functions
Addition of the descriptions in 2. 1. 2 Functions other than port Functions
Error correction of the descriptions in 2. 2 Pin Functions in Analog Block
Addition of Notes about the pin of ARESET in 2. 3 Recommended Connection of Unused
Pins
Addition of the descriptions for the pin of RESET and the pin of ARESET in 2. 5 Instruction
of Pin Functions
Addition of the items listed on the tables in 3. 2 Comparison of Each Function with CHAPTER 3
RL78/G1A (64-pin products) MICROCONTROLLER
Error correction of the descriptions on the tables in 3. 2 Comparison of Each Function BLOCK
with RL78/G1A (64-pin products)
Modification of the tables for List of Differences in Special Function Registers (SFRs) in
3. 3. 2. 4 Special function registers (SFRs)
Modification of the tables for List of Differences in Expanded Special Function Registers
(2nd SFRs) in 3. 3. 2. 5 Expanded special function registers (2nd SFRs)
Addition of the descriptions for each port in 3. 4. 2 Port configuration
Error correction of the descriptions for each port in 3. 4. 2 Port configuration
Addition of registers listed in 3. 4. 3 Registers controlling port functions
Modification of the frequency for oscillation about the function of high-speed on-chip
oscillator and addition of the table about the frequency for oscillation in 3. 5. 1 Functions of
clock generator
Addition of the registers listed in 3. 5. 3 Registers controlling clock generator
Error correction of the descriptions about a crystal resonator in 3. 5. 7 Resonator and
oscillator constants
Addition of “Port mode control register” to Table 3-8.
Modification of the figures for Block Diagram on Figure 3-4. and Figure 3-5.in 3. 6. 2
Configuration of timer array unit
Addition of the registers listed in 3. 6. 3 Registers controlling timer array unit
Addition of the registers listed in 3. 8. 3 Registers controlling 12-bit interval timer
RO1UHO0353EJ0200 Rev.2.00 418

Mar 31, 2014 RENESAS



RL78/G1E

APPENDIX B

REVISION HISTORY

(2/6)

Edition

Description

Chapter

Rev.1.00

Addition of the registers listed in 3. 9. 3 Registers controlling clock output/buzzer output

controller

Addition of the registers listed in 3. 11. 3 Registers used in A/D converters

Addition and Madification of Cautions in 3. 11. 3. 7 Analog input channel specification

register (ADS)

Addition of the registers listed in 3. 12. 3 Registers controlling serial array unit

Error correction of the number of maskable interrupts (internal) in 3. 16 Interrupt Functions

Addition of the registers listed in 3. 16. 3 Registers controlling interrupt functions

Error correction of the number of key interrupt input channels for 64-pin products in 3. 17

Key Interrupt Function

Addition of the registers listed in 3. 17. 3 Registers controlling key interrupt

Addition of Caution in 3. 17. 3. 2 Key return mode registers 0 (KRMO0)

Error correction of the descriptions in 3. 21. Voltage Detector

Addition of the registers listed in 3. 21. 3 Registers controlling voltage detector

Error correction of the descriptions about user option byte (000C1H/010C1H) in 3. 21. 3

Registers controlling voltage detector

Addition of the registers listed in 3. 22. 3 Operation of safety functions

Error correction of the descriptions about user option byte (000C1H/010C1H) in 3. 24. 2

Format of user option byte

Addition of 3. 25 Flash Memory

Addition of 3. 26. 1 Connecting E1 on-chip debugging emulator to RL78/G1E

CHAPTER 3

MICROCONTROLLER

BLOCK

Addition of the descriptions about the reference voltage in 4. 1. 1 Overview of configurable

amplifier features

Modification of the registers listed in 4. 1. 3 Registers controlling the configurable

amplifiers

Addition of the descriptions about the reference voltage in 4. 2. 1 Overview of gain

adjustment amplifier features

Modification of the registers listed in 4. 2. 3 Registers controlling the gain adjustment

amplifier

Modification of the equation for calculation of analog output voltage in 4. 3. 1 Overview of

D/A converter features

Addition of the descriptions about the reference voltage in 4. 4. 1 Overview of low-pass

filter features

Modification of the registers listed in 4. 4. 3 Registers controlling the low-pass filter

Addition of the descriptions about the reference voltage in 4. 5. 1 Overview of high-pass

filter features

Modification of the registers listed in 4. 5. 3 Registers controlling the high-pass filter

Modification of the description in 4. 8. 3 Registers controlling the reference voltage

generator

Modification of Caution in 4. 9. 1 Overview of SPI features

Addition of Note to Table 4-11.

CHAPTER 4
ANALOG BLOCK
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(3/6)
Edition Description Chapter
Rev.1.00 Addition and Modification of the descriptions in 4. 10. 1 Overview of analog reset feature CHAPTER 4

Modification of the description and Note on Table 4-13.

Modification of the description and Note, and addition of Caution in 4. 10. 2 (1) Reset control

register (RC)

ANALOG BLOCK

Erase the description of “(target)”

Modification of the description and addition of Remark 3 in 5. 1. 1 Absolute Maximum

Ratings

Addition of “5. 1. 3 Absolute maximum ratings (common to microcontroller block and

analog block)”

Modification of the description and Note in 5. 2. 1. 1 X1 oscillator characteristics

Modification of Note 3 in 5. 2. 2. 1 Pin characteristics

Addition of the specifications for P70 to P73 in terms of output current/voltage high and

output current/voltage low in 5. 2. 2. 1 Pin characteristics

Modification of the description and Notes in 5. 2. 2. 2 Supply current characteristics

Change of the specification of the typical value for Ipps (Ta=+50°C) in 5. 2. 2. 2 Supply

current characteristics

Addition of operation current flowing to low-speed on-chip oscillator (f) in 5. 2. 2. 2 Supply

current characteristics

Addition of the descriptions and modification of Remark in 5. 2. 3 AC characteristics

Modification of the description in 5. 2. 4. 1 Serial array unit (1)

Modification of the description in 5. 2. 4. 1 Serial array unit (2)

Modification of the description in 5. 2. 4. 1 Serial array unit (3)

Modification of the description in 5. . 1 Serial array unit (4)

Modification of the description in 5. . 1 Serial array unit (5)

Modification of the description in 5.

Modification of the description in 5. . 1 Serial array unit (7)

4
4
4. 1 Serial array unit (6)
4
4

Modification of the description in 5. . 1 Serial array unit (8)

NI ISIRESIRFCI PN

Modification of the description in 5. 2. 4. 1 Serial array unit (9)

Modification of the description in 5. 2. 4. 1 Serial array unit (10)

Addition of “Internal reference voltage” and “Temperature sensor output voltage” to the input

channel in 5. 2. 5. 1 A/D converter characteristics

Change of the symbol for the internal reference voltage in 5. 2. 5. 2 Temperature sensor,

internal reference voltage output characteristics

Addition of Note in 5. 2. 5. 3 POR circuit characteristics

Error correction of the description in 5. 2. 5. 4 LVD circuit characteristics

Change of the specification for the slope in 5. 2. 5. 5 Supply voltage rise slope

characteristics

Change of the specification for the data retention supply voltage in 5. 2. 6 Data memory

STOP mode low supply voltage data retention characteristics

Addition of Notes in 5. 2. 7 Flash memory programming characteristics

CHAPTER 5
ELECTRICAL
SPECIFICATIONS
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(4/6)
Edition Description Chapter
Rev.1.00 Modification of the description in 5. 2. 8 Timing specs for switching flash memory CHAPTER 5
programming modes ELECTRICAL
Addition of the specification depending on the products in 5. 3. 3. 2 Gain adjustment SPECIFICATIONS
amplifier characteristics
Addition of the specification for “CLK_SYNCH input voltage” in 5. 3. 3. 2 Gain adjustment
amplifier characteristics (2) 80-pin products
Error correction of the description and addition of the specification for “CLK_SYNCH input
voltage” in 5. 3. 3. 4 Low-pass filter characteristics
Error correction of the description and addition of the specification for “CLK_SYNCH input
voltage” in 5. 3. 3. 5 High-pass filter characteristics
Rev.0.04 Change of the name for CS from “Slave Select” to “Chip Select” Whole pages
Deletion of the word “interface” from the name of SPI
Error correction of the figures in 1. 4 Pin Configuration (Top View) CHAPTER 1
Error correction of the description (deletion of “SCLAQ”, “SCLA1") in 1. 4. 3 Pin OUTLINE
identification (Microcontroller Block)
Error correction of the figures in 1. 5 Block Diagram
Error correction of the function names and modification of the description for the function in CHAPTER 2

2.2 Pin Functions in Analog Block

Error correction of the description for the pin of ANI30 (D/A converter -> A/D converter) in 2.
3. 4 P40 to P42 (port 4)

Modification of the description in 2. 3. 43 |.C

PIN FUNCTIONS

Addition of “Remarks” on the tables in 3. 1 Differences in Functions between RL78/G1E
and RL78/G1A

Modification of the description on the tables (deletion of the same registers as RL78/G1A) in
3. 2 Differences in (Expanded) Special-Function Registers between RL78/G1E and
RL78/G1A

Modification of the description and change of the sequence flow of the setting procedure (2)

in 3. 3. 3 Connecting to an external device with different potential (1.8 V, 2.5V, 3V)

Addition of 3. 4. 4 Resonator and Oscillator Constants

Error correction of the description on Table 3-14.

Addition of 3. 13 Safety Functions

CHAPTER 3
MICROCONTROLLER
FUNCTION

Modification of the gain setting of non-inverting amplifier in 5. 1 Overview of Configurable

Amplifier Features and in 5. 3 Registers Controlling the Configurable Amplifiers

CHAPTER 5
CONFIGURABLE
AMPLIFIERS

Modification of the description in 8. 1 Overview of Low-Pass Filter Features

CHAPTER 8
LOW-PASS FILTER

Modification of the description in 9. 1 Overview of High-Pass Filter Features

CHAPTER 8
HIGH-PASS FILTER

Addition of Note in 11. 3 Registers Controlling the Variable Output Voltage Regulator

CHAPTER 11
VARIABLE OUTPUT
VOLTAGE REGULATOR
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(5/6)

Edition

Description

Chapter

Rev.0.04

Change of the specification for the typical value of Imi24 in 15. 3. 2 Supply current

characteristics

Addition of the table which describes the operation state of the circuit in 15. 3. 2 Supply

current characteristics

Error correction of the description and change of the specification in 15. 3. 3 Electrical

specifications of each block

Modification of the description for the current consumption and addition of the Notes in 15.

3. 3 Electrical specifications of each block (3) D/A converter

Addition of the definition for “CLK_LPF” in 15. 3. 3 Electrical specifications of each block
(4) Low-pass filter

Addition of the definition for “CLK_HPF” in 15. 3. 3 Electrical specifications of each block
(5) High-pass filter

Error correction of the description and addition of Note for the dropout voltage in 15. 3. 3

Electrical specifications of each block (7) Variable output voltage regulator

Error correction of the description in 15. 3. 3 Electrical specifications of each block (9)

SPI

CHAPTER 15
ELECTRICAL
SPECIFICATIONS
(TARGET)

Rev.0.03

Change of Block Diagram in 1. 5. 2 RL78/G1E (80-pin)

CHAPTER 1 OUTLINE

Change of Table 3-12. Analog Input Channels of A/D Converter

Change of ratings in 15. 1 Absolute Maximum Ratings

Change of 15. 2. 1 (1) X1 oscillator characteristics

Change of conditions and ratings in 15. 2. 2 (2) Supply current characteristics

Addition of SNOOZE operating current to 15. 2. 2 (3) Supply current characteristics of

peripheral functions

Addition of diagrams (AC Timing Test Points to RESET Input Timing) to 15. 2. 3 AC

characteristics

Detection of Remarks 4 in Simplified 12C connection diagram (during communication

between devices with the different voltages)

Addition of Division of A/D Converter Characteristics in 15. 2. 5. 1 A/D converter

characteristics

Change of ratings in 15. 2. 5. 2 Temperature sensor characteristics

Change of ratings in 15. 2. 5. 3 POR circuit characteristics

Change of conditions and ratings in 15. 3. 2 Supply current characteristics

Change of conditions in 15. 3. 3 (4) Variable output voltage regulator

Change of conditions in 15. 3. 3 (9) SPI interface

CHAPTER 15
ELECTRICAL
SPECIFICATIONS
(TARGET)

Rev.0.02

Change of conditions and ratings in 15. 2. 2 (2) Supply current characteristics

Change of ratings in 15. 2. 4. 1 (7) Communication between devices with different

voltages

Change of ratings in 15. 2. 5. (1) A/D converter characteristics

CHAPTER 15
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