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Description

The R2A20168 is an integrated circuit semiconductor of CMOS structure with 8 channels of built in D/A
unnecessary and enabling configuration of a system with few component parts.

Serial data transfer type input can easily be used through a combination of three lines: DI, CLK, and LD.
Outputs incorporate buffer op-amps that have a drive capacity of 1 mA or above for both sink source, and

can operate over the entire voltage range from almost ground to Vcc ( 0 to 5V ), making peripheral elements
unnecessary and enabling configuration of a system with few component parts.

Very small QFN package is added to lineup. It is suitable for a small mounting and reduces the mounting area.

Features
- Guarantee Nonlinearity error : +/-1.0LSB, Differential nonlinearity error : +/-0.7LSB

- Data transfer format: 12-bit serial data input type by 3 wire ( DI, SCK, LD)
- Output buffer op-amps: Operable over entire voltage range from almost ground to Vcc (0 to 5V)
- Very small size package line-up: QFN-16(pin pitch: 0.5mm), TSSOP-16(pin pitch 0.65mm)

Application
- Conversion from digital data to analog control data for home-use and industrial equipment.
- Signal gain control or automatic adjustment of LCD-TV, PDP-TV or LCD display-monitor.
- Blurring correction control or various control of the interchangeable lens of digital still camera.
- Automatic adjustment by combination with microcomputer and EEPROM.
(substitution of half fixed resistance)

Block Diagram
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R2A20168NP/SA/SP Datasheet

Pin Arrangement

R2A20168NP (Top view) R2A20168SA/SP (Top view)
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Pin Description

Pin No.
[TSSO Symbol Function
[QFN] P
/SOP]
Serial data input terminal.
12 14 DI (Input serial Sata with a 12-bit data length )
Serial clock input terminal
11 13 CLK (Input signal from DI terminal is input to 12-bit shift register at rise of
serial clock.)
Load terminal
10 12 LD (When High level is input to LD terminal, value in 12-bit shift register
is loaded into decoder and 8-hit latch.)
9 1 Do (SDe::: i(ia;:qouu;ﬁz;r;r;nl:?;fllzt from the MSB bit.)
13 15 Aol
16 2 Ao2
1 3 Ao3
2 4 Ao4 8-bit resolution D/A converter output terminals
3 5 Ao5 (After power on, all channels are reset and DAC data 00h is output.)
4 6 Aob
5 7 Ao7
8 10 Ao8
7 9 Vce Power supply terminal
14 16 GND GND terminal
6 8 V'refu D/A converter upper reference voltage input terminal
15 1 VrefL D/A converter lower reference voltage input terminal
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R2A20168NP/SA/SP Datasheet

Absolute Maximum Ratings (Ta= +25deg unless otherwise noted)
Iltem Symbol Conditions Ratings Unit
Supply voltage Vce -0.3t0 +6.5 \Y,
D/A converter upper reference voltage Vretu -0.3to +6.5 \%
D/A converter lower reference voltage Vrefl -0.3t0 +6.5 \%
Buffer amplifier output current lno Continuous -2.0t0 +2.0 mA
Input voltage Vin -0.3to Vce+0.3 <+6.5 \Y,
Output voltage Vo -0.3to Vcc+0.3 <+6.5 \%
Power dissipation Pd Ta= +85deg 290(NP) / 150(SA) / 300(SP) mw
Thermal derating factor K theta Ta> +25deg 7.25(NP) / 3.75(SA) | 7.5(SP) mW/deg
Operating temperature Topr -30 to +85 deg
Storage temperature Tstg -40 to +125 deg

Electrical Characteristics

« Digital Part » (Vee, Vretu = +5V +/-10%, Vce>Vrietu, GND,Vreil =0V, Ta= -30 to +85deg, Unless otherwise noted )
o Limits ]
Item Symbol Test conditions - Unit
Min Typ Max
Supply voltage Vce 2.7 5.0 55 \%
Supply current Icc CLK =1MHz, Vcc =5V, lao =0pA - 0.4 12 mA
Input leak current liLk Vin =0 to Vcc -10 - 10 HA
Input low voltage ViL - - 0.2Vcce \%
4.0V < Vcc 0.55Vce - - \%
Input high voltage ViH
Vcce £ 4.0V 0.8Vce - - V
4.0V < Vce, loL = 2.0mA - - 0.4 \Y,
Output low voltage VoL
Vce < 4.0V, loL = 1.5mA - - 0.4 \Y,
. Vce —
Output high voltage VoH loH = -400pA 04 - - \%
Supply voltage
o trvee Vee=0to 2.7V 100 - - us
rise time *1
Internal reset VeeroR Vee =010 2.7V - 15 1.9 v
operating voltage *1
Power supply restart
interval (Power supply tror Vce < 0.1V 1 - - ms
OFF & ON) *1

*1 : When power supply is turned on, internal circuit is initialized by power on reset circuit. But, if re-powered
on quickly, initialize is not operate. So, keep the time period of re-powered on (troRr).

fvee. tPOR (equivalent to trvec)
VCC Vceror i/
GND
Internal < 0.1V
Reset signal
GND — S
N 7 N 7
Resetting period Resetting period
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R2A20168NP/SA/SP Datasheet

« Analog Part » (Vcce, Vrietu = +5V +/-10%, Vce>Vretu, GND,Vrei =0V, Ta= -30 to +85deg, Unless otherwise noted )

Limits
Item Symbol Test conditions Unit
Min Typ Max
Current dissipation e | Vretu=OV, Viet=0V, 1,0=0LA, - 1.0 2.0 mA
Data condition: at maximum current
3 -
D/A converter upper Viet vee 2 4.5V 35 vee v
*
reference voltage range *2 Vee < 4.5V 0.7Vee i vee
3 - -
D/A converter lower VielL vee 2 4.5V GND vee3.5 v
*

reference voltage range *2 Vee<d 5V GND i 0.3Vee
Buffer amplifier output Vio lao = +/- 100 pA 0.1 - Vee-0.1 v
voltage range lao = +/- 500 pA 0.2 - Vec-02| VvV
Bgffer amplifier output 1o Upper s?de saturation voltage = 0.3V, 1.0 ) 1.0 mA
drive range Lower side saturation voltage = 0.2V
Differential nonlinearity SoL Vretu = 4,79V, -0.7 - 0.7 LSB
Nonlinearity St Ve = 0.95V, -1.0 - 1.0 LSB
Zero code error Szero |Vec = 5.5V (15mV/LSB), 2.0 - 2.0 LSB
Full scale error SruLL Without load (lao =0uA) -2.0 - 2.0 LSB
Output capacitive load Co - - 0.1 UF
Buffer amplifier output
impedance Ro ) 50 i ohm

*2 : The output does not necessary be the value with the reference voltage setting range.
The output value is determined by the buffer amplifier output voltage range (Vo).
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R2A20168NP/SA/SP Datasheet

AC Characteristics
(Vee,Vreetu = 45V +/-10%, Vcc 3 Vrietu, GND=VrefL = 0V, Ta = -30 to +85deg, unless otherwise noted )

o Limits ]
Item Symbol Test conditions - Unit
Min Typ Max
Clock frequency fek - 1.0 10 MHz
Clock low pulse width teke 40 - - ns
Clock high pulse width tckH 40 - - ns
Clock rise time tcr - - 200 ns
Clock fall time tcr - - 200 ns
Data setup time tocH 4 - - ns
Data hold time tcHp 30 - - ns
LD setup time teHL 40 - - ns
LD hold time tLoc 40 - - ns
LD high pulse width fLoH 40 - - ns
Data output delay time too CL< 100 pF -10 - 50 ns
Ta=25deg, CL.<100pF, Vao: 0.5—®4.5V,
D/A output settling time tLop The time until the output becomes the final - - 150 Hs
value of 1/2 LSB.
Timing Chart
tcrR tCKH | LIcF
e
CLK Sr 1Z St 1!
tckL
A
DI X
N
tbcH | | tcHD
I tCHL | tLDH [ Lbc
LD k J
tLDD
D/A
output -
tDo
Do F
output k
(Note) Timing chart above is a schematic representation of the timing of each signal type.
CLK signal input is High or Low regardless, LD signal High input is enabled.
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R2A20168NP/SA/SP

Datasheet

Digital Data Format

Last First
LSB MSB
DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 | D11
|« DAC data »le Channel —»]
select data
Channel select data

D8 D9 D10 D11 Chanel Selection

0 0 0 0 Don't care

0 0 0 1 Aol select

0 0 1 0 Ao2 select

0 0 1 1 Ao03 select

0 1 0 0 Ao4 select

0 1 0 1 Ao5 select

0 1 1 0 Ao06 select

0 1 1 1 A07 select

1 0 0 0 Ao08 select

1 0 0 1 Don't care

0 Don’t care
1 Don’t care
DAC data
DO D1 D2 D3 D4 D5 D6 D7 D/A Output
0 0 0 0 0 0 0 0 (Vrefu — VirefL) / 256 X 1 + VrefL
1 0 0 0 0 0 0 0 (Vrer - VrefL) /256 X 2 + VreiL
0 1 0 0 0 0 0 0 (Vretu — VirefL) / 256 X 3 + VrefL
1 1 0 0 0 0 0 0 (Vrer - VrefL) [ 256 X 4 + VreiL
0 (Vrer - VrefL) | 256 x 255 + VreiL
1 V'refu
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R2A20168NP/SA/SP Datasheet

Data Timing Chart ( Model )

S e e N e el e Ve

Whether CLK input is “H” or “L”, high
level input of LD signal is recognized.

LD ] \
D/A X
output

Precaution For Use

- There are three terminals (Vcc, Vrefu, Vreil) that should be impressed a constant voltage. When ripple
or spike noise is input to this terminal, there is fear that the accuracy of D/A conversion becomes lower and
this IC malfunction. So, when use this IC, please connect capacitor between these terminals (Vcc, Vretu, VrefL)
and GND for stable D/A conversion.

- This IC’s output amplifier has an advantage to capacitive load, So, it's no problem at device action when
connect capacitor ( 0.1uF Max ) among output to GND for every noise elimination.

Standard Application Circuit

Vcc "
[ ! Aol 10pF Z%f

HH -

;I/; Vrefu
| +
‘T Ao2 10uF j%
Analog voltage <
oot A
! ! LD
i i CLK MCU
' ' DI
\4__iIT__
Ao7 VrefL
+ |
;/; 10pF ;
‘T Ao8
;I/; GND
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R2A20168NP/SA/SP

Datasheet

Package Dimensions
PRSP0016DH-B [SP]

JEITA Package Code | RENESAS Code |  Previous

Code | MASS[Typ] |

P-SOP16-5.5x10.06-1.27 | PRSPO016DH-B |

FP-16DAV |

024g |

DFAARAARE

O

NOTE)
1. DIMENSIONS™ ‘1 Nom)"AND"=2"
DO NOT INCLU MOLD FLASH.
2. DIMENSION' *3 "DOI
INCLUDE TRIM GFFSET

_DG:D' Index mark K
Terminal cross section
H H H H H H i H ( NiPd/Au plating )
1 8
=] b Dimension in Millimet
z B B Reference| Dimension in Milimeters
= T Min [ Nom] Max
L D | — [10.06] 105
E |—|550] —
/ \ ! AR
< A1]000]0.10]020
lininininlnininliann | N
\ \ bp [0.34/040]0.46
— = 8 b | ——
=l & el Y T [015]020]025
(] B
Detail F ) B — 8°
He[750] 7.80] 8.00
e | — 127 —
X | —— D2
¥ | —— .15
Z | — 1] — 1080
L [050[070] 090
by | =g ——
PTSP0016JB-A [SA]
JEITA Package Code | RENESASCode | Previous Code | MASS[Typ] |
P-TSSOP16-4.4x5-0.65 | PTSP0O016JB-A \ TTP-16DAV \ 0.05g
“p
< - rﬁ%Tul\En)EN'ﬂoms "*1 (Nom)"AND"*2"
3 2 /’ NOT INCLU E(MG(S“L)D FLASH.
2 DIMENSION +3'DOES NOT
H H H H H H ( J \‘ INCLUDE TRIM OFFSET.
by
/Q Terminal cross section
Index mark | ( Ni/Pd/Au plating )
[ R Dimension in Millimeters,
H H H H H i ﬁ Symbol ["Min [ Nom| Max
. B D |— | 50|53
“ L E | — [440 —
z [e] b (T @ =TT
A1]0.03]0.07 ]| 0.10
Al—]|— 110
! bp [0.15[0.20]| 0.25
[ 3 \ B
+ < I‘._ ) 1 CE— — I
u:u:u:u:u:u U U — ——¢ ¢ [0.10/0.15] 0.20
< L C1 —
Ay ) 0° | — | 8
Detail F He | .20 | 6.40 | 6.60
€ [— |065] —
X || — | 813
¥ |=—| — | 010
Z || =—— 0.65
L {o4]|05]| 06
L1 | —[10] —
R0O3DS0019EJ0200 Rev.2.00 -QENESAS Page 8 of 9

Jul 03, 2013



R2A20168NP/SA/SP Datasheet

PWQNO0016KB-A [NP]

JEITA Package Code | RENESASCode | Previous Code | MASS[Typ] |
PHWOFN16-3:3-0.50 | PWQNODIBKE-A | — | o020 |
D ] 16
(g]
12 9 ¢] 12
: REIIERL
|
13 8 8 (|13
o ] [
Pin 1 = * = Mo == - = + =
|ﬂE|E!X1"-‘EI\ —| 0025_‘\/ ’_ Raosorana| Dimension in Milimeders
18 5 b 5] | |16 Sis! [ Win | Nom | Max
: il R
D E 2solsoolae
1 4 B 4 1 A |—|— [om0
lﬂ b [Fl=®clals] | A1] 0 |— [005
ATy ]c] b [0.18[023]028
bt [ —|—[—
B | —]| 05| —
Lp |[0.30 | 040|050
?I & x o]
T — | — | 0.08
[ L_!E:fi: = i i — [ — 04
(5] £ t S— — PR—
¥ M — ==
Be [ — [ — [ —
Inf.— | —"-—
g | — | — | —
c — | 020 | —
c1 | —| — | —
Ordering Information
Order part No. | Package Name | Package Code |Package type No. Packing/Quantity
R2A20168SP SOP-16 PRSP0016DH-B SP Embossed Taping/2,000 pcs.
R2A20168SA TSSOP-16 RTSP0016JB-A SA Embossed Taping/2,000 pcs.
R2A20168NP QFN-16 PWQNOO016KB-A NP Embossed Taping/3,000 pcs.
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Notice

use of these circuits, software, or information.

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

others.

third parties arising from such ion, modi ion, copy or of ise misappropriation of Renesas Electronics product.

the product's quality grade, as indicated below.

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.

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.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

regulations and follow the procedures required by such laws and regulations.
1

e

products.

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

(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.

1. 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

2. 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

3. 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

4. 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

5. 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

“"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

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

6. 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

7. 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,

8. 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
9. 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
Itis 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

12. 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.

RENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.

2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1- 408-588-6130
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Tel: +86-10-8235-1155, Fax: +86-10-8235-7679
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Renesas Electronics Taiwan Co., Ltd.
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