1S42VS16100C1

512K Words x 16 Bits x 2 Banks (16-MBIT)
SYNCHRONOUS DYNAMIC RAM ADVANCED INFORMATION

APRIL 2005
FEATURES DESCRIPTION
» Clock frequency: 100 MHz ISS’s 16Mb Synchronous DRAM IS42VS16100C1 is
« Fully synchronous; all signals referenced to a organized as a 524,288-word x 16-bit x 2-bank for

improved performance. The synchronous DRAMs

positive clock edge _ _ S
achieve high-speed data transfer using pipeline

* _TWO banks can be operated simultaneously and architecture. All inputs and outputs signals refer to the
independently rising edge of the clock input.
» Dualinternal bank controlled by A11
(bank select) PIN CONFIGURATIONS
» Single 1.8V power supply 50-Pin TSOP (Type II)
* LVTTL interface —
voD [[]1® 50 11 GND
* Programmable burst length poo M 2 49 [T bQis
- (1, 2, 4, 8, full page) G,\'?Sé % ; o % '5553
. . D2 [ s 46|11 pois
Program.mable burst sequence: boe e e FO ooas
Sequential/Interleave VDDQ % 7 44 % VDDQ
DQ4 8 43 DQ11
» 2048 refresh cycles every 32 ms D85 o 421 Dglo
« Random column address every clock cycle onoe e wED ehoe
vy DQ7 [I] 12 39[1] pes
» Programmable CAS latency (2, 3 clocks) voue [ = 2 FTI vooo
* Burst read/write and burst read/single write FoRM % e o % oo
operations capability CAs % 16 35 % cLK
RAS 17 34 CKE
» Burst termination by burst stop and cs [ 18 33 ~e
precharge command o % o - % e
. AO [T 22 3011 A7
Byte controlled by LDQM and UDQM A1 [ 22 20 FT] a6
° -mi -Di A2 [1T] 23 28|11 A5
Package 400-mil 50 pl.n TSOP I e I o i S
» Lead-free package option voD [T 25 26[T] GND
PIN DESCRIPTIONS
AO-All Address Input CAS Column Address Strobe Command
AO0-A10 Row Address Input WE Write Enable
All Bank Select Address LDQM Lower Bye, Input/Output Mask
AQ-A7 Column Address Input ubQM Upper Bye, Input/Output Mask
DQOto DQ15 DataDQ VDD Power
CLK System Clock Input GND Ground
CKE Clock Enable VDDQ Power Supply for DQ Pin
Ccs Chip Select GNDQ Ground for DQ Pin
RAS Row Address Strobe Command NC No Connection

Copyright © 2005 Integrated Silicon Solution, Inc. All rights reserved. 1SSl reserves the right to make changes to this specification and its products at any time
without notice. ISSI assumes no liability arising out of the application or use of any information, products or services described herein. Customers are advised to
obtain the latest version of this device specification before relying on any published information and before placing orders for products.
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PIN FUNCTIONS

Pin No. Symbol Type Function (In Detail)

20 to 24 A0-A10 Input Pin A0 to A10 are address inputs. A0-A10 are used as row address inputs during active

2710 32 command input and A0-A7 as column address inputs during read or write command
input. A10 is also used to determine the precharge mode during other commands. If
A10 is LOW during precharge command, the bank selected by A1l is precharged,
but if A10 is HIGH, both banks will be precharged.
When A10 is HIGH in read or write command cycle, the precharge starts
automatically after the burst access.
These signals become part of the OP CODE during mode register set command
input.

19 All Input Pin Allis the bank selection signal. When A1l is LOW, bank 0 is selected and when
high, bank 1 is selected. This signal becomes part of the OP CODE during mode
register set command input.

16 CAS Input Pin CAS, in conjunction with the RAS and WE, forms the device command. See the
“Command Truth Table” item for details on device commands.

34 CKE Input Pin The CKE input determines whether the CLK input is enabled within the device. When
is CKE HIGH, the next rising edge of the CLK signal will be valid, and when LOW,
invalid. When CKE is LOW, the device will be in either the power-down mode, the
clock suspend mode, or the self refresh mode. The CKE is an asynchronous input.

35 CLK Input Pin CLK is the master clock input for this device. Except for CKE, all inputs to this device
are acquired in synchronization with the rising edge of this pin.

18 CS Input Pin The CS input determines whether command input is enabled within the device.
Command input is enabled when CS is LOW, and disabled with CS is HIGH. The
device remains in the previous state when CS is HIGH.

2,3,56,89 11 DQOto DQ Pin DQO to DQ15 are DQ pins. DQ through these pins can be controlled in byte units

12, 39, 40, 42, 43, DQ15 using the LDQM and UDQM pins.

45, 46, 48, 49
14, 36 LDQM, Input Pin LDQM and UDQM control the lower and upper bytes of the DQ buffers. In read
UDQM mode, LDQM and UDQM control the output buffer. When LDQM or UDQM is LOW,

the corresponding buffer byte is enabled, and when HIGH, disabled. The outputs go
to the HIGH impedance state when LDQM/UDQM is HIGH. This function
corresponds to OE in conventional DRAMs. In write mode, LDQM and UDQM control
the input buffer. When LDQM or UDQM is LOW, the corresponding buffer byte is
enabled, and data can be written to the device. When LDQM or UDQM is HIGH, input
data is masked and cannot be written to the device.

17 RAS Input Pin RAS, in conjunction with CAS and WE, forms the device command. See the
“Command Truth Table” item for details on device commands.

15 WE Input Pin WE, in conjunction with RAS and CAS, forms the device command. See the
“Command Truth Table” item for details on device commands.

7,13, 38, 44 VDDQ  Power Supply Pin  VDDQ is the output buffer power supply.
1,25 VDD Power Supply Pin VDD is the device internal power supply.
4,10, 41, 47 GNDQ  Power Supply Pin  GNDQ is the output buffer ground.
26, 50 GND Power Supply Pin  GND is the device internal ground.
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FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS®

Symbol Parameters Rating Unit
VDD MAX Maximum Supply Voltage -0.5t0+2.6 \%
VDDQ MAX Maximum Supply Voltage for Output Buffer -0.5t0+2.6 Vv
VIN Input Voltage -0.5t0+2.6 \%
Pb max Allowable Power Dissipation 1 W
Ics Output Shorted Current 50 mA
Torr Operating Temperature Com 0to +70 °C
Ind. -40to +85 °C
TsTG Storage Temperature —5510 +150 °C
DC RECOMMENDED OPERATING CONDITIONS®
Commercial (Ta=0°C to +70°C), Industrial (Ta = -40°C to +85°C)
Symbol Parameter Min. Typ. Max. Unit
Vop,Vpobg  Supply Voltage 17 1.8 1.9 V
VIH Input High Voltage® 0.8 x VbbQ — Vobg + 0.3 V
ViL Input Low Voltage® -0.3 — +0.3 \Y
CAPACITANCE CHARACTERISTICS®2 (Vop = 1.8V, Ta = +25°C, f = 1 MHz)
Symbol Parameter Min. Max. Unit
Cinl Input Capacitance: CLK 25 4.0 pF
CiN2 Input Capacitance: (A0-A11, CKE, CS, RAS, CAS, WE, LDQM, UDQM) 2.5 5.0 pF
Cl/O Data Input/Output Capacitance: DQ0-DQ15 4.0 6.5 pF
Notes:

1.

Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. This

is a stress rating only and functional operation of the device at these or any other conditions above those indicated in the

operational sections of this specification is not implied. Exposure to absolute maximum rating co
periods may affect reliability.

. All voltages are referenced to Vss.

. ViH (max) = 2.2V with a pulse width < 3 ns.

. ViL (min) = -1.0V with a pulse width < 3 ns.

w

nditions for extended
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)
Continued on next page.

Symbol Parameter Test Condition Min. Max. Unit
lie Input Leakage Current 0OV < VIN < Vpp, with pins other than -1.0 1.0 HA
the tested pin at OV
loL Output Leakage Current Output is disabled, OV < Vout < Vbp -1.5 15 HA
VoH Output High Voltage Level®  lon =-0.1 mA 0.9 x VbpQ — vV
VoL Output Low Voltage Level®  loL = 0.1 mA — 0.2 V
Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 5
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Min. Max.  Unit
Icct Operating Current®? One Bank Operation, CAS Latency = 3 — 35 mA
BurstLength=1
trc = trc (mMin.) CAS Latency =2 — 40
lout = OMA
Iccop Precharge Standby Current CKE < ViL (max) tck =10 ns — 0.3 mA
(In Power-Down Mode)
Iccaops Precharge Standby Current CKE < ViL (MAX) tck = — 0.3 mA
(In Power-Down Mode) CLK £ ViL (maXx)
Iccan Active Standby Current® CKE 2 ViH (MIN) tck =10 ns — 6 mA
(InNon Power-Down Mode) CS = ViH (MIN),
Iccons  Active Standby Current CKE = VH (MIN) tck = — 2 mA
(InNon Power-Down Mode) Inputs are stable
Iccap Active Standby Current CKE < ViL (mAX) tck =10 ns — 6 mA
(InNon Power-Down Mode)
Iccaps  Active Standby Current CKE < ViL (max) tck = — 5 mA
(InNon Power-Down Mode) CLK £ ViL (mAx)
Iccan Active Standby Current® CKE 2 ViH (MIN) tck =10 ns — 12 mA
(InNon Power-Down Mode) CS = ViH (MIN)
Iccans  Active Standby Current CKE = VH (MIN) tck = — 10 mA
(InNon Power-Down Mode) CLK £ ViL (MAX)
Inputs are stable
Icca Operating Current tck = tck (MIN) CAS latency = 2, 3 — 50 mA
(InBurst Mode)®? lour = 0mMA
Page Burst
4 Banks activated
Iccs Auto-Refresh Current trRc = tRC (MIN) CAS latency = 2, 3 — 40 mA
Icce Self-Refresh Current CKE 0.2V — 170 A
Notes:

1. These are the values at the minimum cycle time. Since the currents are transient, these values decrease as the cycle time
increases. Also note that a bypass capacitor of at least 0.01 pF should be inserted between Vbp and Vss for each memory
chip to suppress power supply voltage noise (voltage drops) due to these transient currents.

2. lcc1 and Icca depend on the output load. The maximum values for Icc1 and lcc4 are obtained with the output open state.

3. Inputs changed once every two clocks.

6 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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AC CHARACTERISTICS®23

Symbol Parameter Min. 10Max. Units
tck3 Clock Cycle Time @ Latency = 3 10 — ns
tck2 CAS Latency = 2 12 — ns
tac3 Access Time From CLK® @ Latency = 3 — 7 ns
tac2 CAS Latency = 2 — 8 ns
tcHi CLK HIGH Level Width 3 — ns
teL CLK LOW Level Width 3 — ns
toH3 Output Data Hold Time @ Latency = 3 2 — ns
ton2 CAS Latency = 2 2 — ns
fLz Output LOW Impedance Time 0 — ns
tHz3 Output HIGH Impedance Timee @ Latency = 3 — 7 ns
tHz2 CAS Latency = 2 — 8 ns
tos Input Data Setup Time 2 — ns
toH Input Data Hold Time 1 — ns
tas Address Setup Time 2 — ns
taH Address Hold Time 1 — ns
tcks CKE Setup Time 2.5 — ns
tckH CKE Hold Time 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — ns
tes Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — ns
tcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — ns
tre Command Period (REF to REF / ACT to ACT) 94 — ns
trRAS Command Period (ACT to PRE) 50 100,000 ns
trRP Command Period (PRE to ACT) 24 — ns
trRcD Active Command To Read / Write Command Delay Time 24 — ns
trRrD Command Period (ACT [0] to ACT[1]) 18 — ns
topL3 Input Data To Precharge CAS Latency = 3 2CLK  — ns

Command Delay time .
topL2 CAS Latency = 2 2CLK  — ns
tpaL3 Input Data To Active / Refresh CAS Latency = 3 2CLK+trRP — ns
Command Delay time (During Auto-Precharge)
toaL2 CAS Latency = 2 2CLK+trp — ns
tr Transition Time 05 5 ns
tREF Refresh Cycle Time (2048) — 32 ms
Notes:

1. Thepower-on sequence must be executed before starting memory operation.

2. Measured with tr = 0.5 ns.
3. The reference level is 0.9V when measuring input signal timing. Rise and fall times are measured between Vi (min.) and ViL (max.).
4. Access time is measured at 0.9V with the load shown in the figure below.
5. The time tiz (max.) is defined as the time required for the output voltage to become high impedance.

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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OPERATING FREQUENCY / LATENCY RELATIONSHIPS

SYMBOL PARAMETER -10 -10 UNITS
— Clock Cycle Time 10 12 ns
— Operating Frequency (CAS Latency = 3) 100 83 MHz
teac CAS Latency 3 2/3 cycle
trep Active Command To Read/Write Command Delay Time 3 2 cycle
trac RAS Latency (trep + tcac) 6 4 cycle
tre Command Period (REF to REF / ACT to ACT) 10 8 cycle
trAS Command Period (ACT to PRE) 5 5 cycle
trP Command Period (PRE to ACT) 3 2 cycle
trRRD Command Period (ACT[0] to ACT [1]) 2 2 cycle
tcep Column Command Delay Time 1 1 cycle
(READ, READA, WRIT, WRITA)
torL Input Data To Precharge Command Delay Time 2 2 cycle
toaL Input Data To Active/Refresh Command Delay Time 5 4 cycle
(During Auto-Precharge)
trRBD Burst Stop Command To Output in HIGH-Z Delay Time E Latency = 3 3 3 cycle
(Read) CAS Latency =2 — 2
tweD Burst Stop Command To Input in Invalid Delay Time 0 0 cycle
(Write)
trRQL Precharge Command To Output in HIGH-Z Delay Time E Latency = 3 3 3 cycle
(Read) CAS Latency =2 — 2
twoL Precharge Command To Input in Invalid Delay Time 0 0 cycle
(Write)
trQL Last Output To Auto-Precharge Start Time (Read) E Latency = 3 -2 -2 cycle
CAS Latency =2 — -1
tomp DQM To Output Delay Time (Read) 2 2 cycle
tomp DQM To Input Delay Time (Write) 0 0 cycle
tMRD Mode Register Set To Command Delay Time 2 2 cycle
AC TEST CONDITIONS (Input/Output Reference Level: 0.9V)
Input Output Load
tck R
tchm,,, tcL
18V— - = - -
0.9V— - = — [ 50 Q
CLK /
o 0.5xVDDQV
fcs,, teH ”0 -
1.8v-
INPUT 0.9v- - -
0.0V— _ 30 pF
toH—— tac I
OUTPUT 0oV oo
8 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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COMMANDS

Active Command
CLK I ; I

CKE HIGH

s N\

RAS \

CAS /

AO-A9 X ROW X

A10 X ROW X
BANK 1

A1l X X

BANK 0

Write Command

CLK | ; |

CKE HIGH

Read Command
CLK I ; I

CKE HIGH

s N\
RAS /
CAS \

—
N

AO0-A9 X coumn @ X
AUTO PRECHARGE
A10 X X
NO PRECHARGE
BANK 1
A1l X X
BANK 0

Precharge Command

CLK | ; |

CKE HIGH

cs N\

—

cs N\

RAS / \
CAS \ /
A0-A9 X coumn@ X

AUTO PRECHARGE
A10 X X
NO PRECHARGE
BANK 1
A1l X X
BANK 0

CAS / \
AO0-A9 X X
BANK 0 AND BANK 1
A10 X X
BANK 0 OR BANK 1
BANK 1
A11 X X
BANK 0

|:| Don't Care

Notes:
1. A8-A9 = Don't Care.
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1IS42VS16100C1

COMMANDS (cont.)

Device Deselect Command

CLK | ; |

CKE HIGH

No-Operation Command

CLK | ; |

CKE HIGH

s N\

RAS / N\ RAS W W
CAS / N\ CAS X X
WE / \ WE X X
AO-A9 W W AO-A9 X X
A10 X X AL0 X X
ALl X X ALl X X

Mode Register Set Command Auto-Refresh Command

CLK | ; | CLK | ; |

CKE HIGH CKE HIGH

s N\ A s N\ y A
= ER [T ws T Y —
CAS N\ y A cAs N\ y AR
we _____\ /_ WE / \
A0-A9 W oo X A0-A9 % %

A0 W orcooe X A0 X X

A1l X opcooe X A1l X X

|:| Don't Care

10 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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COMMANDS (cont.)

Power Down Command

CLK | ; |

Self-Refresh Command

Clock Suspend Command

CLK | ; |
CKE BANK(S) ACTIVE\

CKE ALL BANKS IDLE\

cke N\

s T\ / cs 7 <
RAS \ YA RAS W wor X
CAS N\ A CAS ) S, ¢
WE 7 X WE N

AO-A9 W W AO-A9 X X
A10 X X A10 X X
ALl X X ALl X X

Burst Stop Command

CLK | { |

CKE HIGH

cs X__nor X cs N\ A
RAS X nop X RAS / \
CAS X __nor X CAS / N\

WE X__ v X WE N\ A
AO-A9 p4 pY4 AO-A9 X X
A10 X X A10 X X
ALl X X ALl X X

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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Mode Register Set Command
(CS, RAS, CAS, WE = LOW)

ThelS42VS16100C1 productincorporates aregister that
defines the device operating mode. This command
functions as a data input pin that loads this register from
the pins A0 to A11. When power is first applied, the
stipulated power-on sequence should be executed and
thenthe 1IS42VS16100C1 should be initialized by executing
a mode register set command.

Note thatthe mode register set command can be executed
onlywhen both banks are intheidle state (i.e. deactivated).

Another command cannot be executed after a mode
register setcommand until after the passage of the period
tmep, which is the period required for mode register set
command execution.

Active Command
(CS, RAS = LOW, CAS, WE= HIGH)

The 1S42VS16100C1 includes two banks of 2048 rows
each. This command selects one of the two banks
accordingtothe A1l pinand activates the row selected by
the pins A0 to A10.

This command corresponds to the fall of the RAS signal
from HIGH to LOW in conventional DRAMSs.

Precharge Command
(CS, RAS, WE = LOW, CAS = HIGH)

This command starts precharging the bank selected by
pins A10 and A11. When A10 is HIGH, both banks are
precharged atthe same time. When A10is LOW, the bank
selected by All is precharged. After executing this
command, the next command for the selected bank(s) is
executed after passage of the period trep, which is the
period required for bank precharging.

This command corresponds to the RAS signal from LOW
to HIGH in conventional DRAMs

Read Command
(CS, CAS = LOW, RAS, WE = HIGH)

This command selects the bank specified by the A11 pin
and starts a burst read operation at the start address
specified by pins A0 to A9. Data is output following CAS
latency.

The selected bank must be activated before executing
this command.

When the A10 pin is HIGH, this command functions as a
read with auto-precharge command. After the burst read
completes, the bank selected by pin A1l is precharged.
Whenthe A10 pinis LOW, the bank selected by the A11 pin
remains inthe activated state after the burstread completes.

Write Command
(CS, CAS, WE = LOW, RAS = HIGH)

When burst write mode has been selected with the mode
register set command, this command selects the bank
specified by the A11 pin and starts a burst write operation
at the start address specified by pins A0 to A9. This first
data must be input to the DQ pins in the cycle in which this
command.

The selected bank must be activated before executing this
command.

When A10 pinis HIGH, this command functions as a write
with auto-precharge command. After the burst write
completes, the bank selected by pin A1l is precharged.
When the A10 pinis low, the bank selected by the A11 pin
remains inthe activated state after the burstwrite completes.

After the input of the last burst write data, the application
must wait for the write recovery period (torL, toaL) to elapse
according to CAS latency.

Auto-Refresh Command
(CS, RAS, CAS = LOW, WE, CKE = HIGH)

This command executes the auto-refresh operation. The
row address and bank to be refreshed are automatically
generated during this operation.

Both banks mustbe placedinthe idle state before executing
this command.

The stipulated period (trc) is required for a single refresh
operation, and no other commands can be executed during
this period.

The device goes to the idle state after the internal refresh
operation completes.

This command must be executed atleast 2048 times every
32 ms.

This command corresponds to CBR auto-refresh in
conventional DRAMSs.

12 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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Self-Refresh Command
(CS, RAS, CAS, CKE = LOW, WE = HIGH)

This command executes the self-refresh operation. The
row address to be refreshed, the bank, and the refresh
interval are generated automatically internally during this
operation. The self-refresh operationis started by dropping
the CKE pinfrom HIGH to LOW. The self-refresh operation
continues as long as the CKE pinremains LOW and there
is no need for external control of any other pins. The
self-refresh operation is terminated by raising the CKE pin
from LOW to HIGH. The nextcommand cannot be executed
untilthe device internal recovery period (trc) has elapsed.
After the self-refresh, since it is impossible to determine
the address ofthe last row to be refreshed, an auto-refresh
should immediately be performed for all addresses (2048
cycles).

Both banks must be placed in the idle state before
executing this command.

Burst Stop Command

(CS, WE, = LOW, RAS, CAS = HIGH)

The command forcibly terminates burst read and write
operations. When this command is executed during a

burst read operation, data output stops after the CAS
latency period has elapsed.

No Operation
(CS, = LOW, RAS, CAS, WE = HIGH)

This command has no effect on the device.

Device Deselect Command
(CS =HIGH)
This command does not select the device for an object of

operation. In other words, it performs no operation with
respect to the device.

Power-Down Command
(CKE = LOW, CS = HIGH)

When both banks are in the idle (inactive) state, or when
at least one of the banks is not in the idle (inactive) state,
this command can be used to suppress device power
dissipation by reducing device internal operations to the
minimal levelin order to retain data content. Power-down
mode is started by dropping the CKE pin from HIGH to
LOW, while satisfying the other command input conditions
(see CKE Truth Table). Power-down mode continues as
long asthe CKE pinis held low. All pins other thanthe CKE
pin are invalid and none of the other commands can be
executed in this mode. The power-down operation is
terminated by raising the CKE pin from LOWtoHIGH. The
next command cannot be executed until the recovery
period (tcka) has elapsed.

Since this command differs from the self-refresh command
described above in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (trer). Thus
the maximum time that power-down mode can be held is
just under the refresh cycle time.

Clock Suspend
(CKE = LOW)

This command can be used to stop the device internal
clock temporarily during a read or write cycle. Clock
suspend mode is started by dropping the CKE pin from
HIGH to LOW. Clock suspend mode continues as long as
the CKE pinis held LOW. Allinput pins other than the CKE
pin are invalid and none of the other commands can be
executed in this mode. Also note that the device internal
state is maintained. Clock suspend mode is terminated by
raising the CKE pin from LOW to HIGH, at which point
device operation restarts. The next command cannot be
executed until the recovery period (tcka) has elapsed.

Since this command differs from the self-refresh command
described above in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (trer). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 13
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COMMAND TRUTH TABLE®2

CKE
Symbol Command ni n CS RAS CAS WE DQM All Al10 A9-A0 DQn
MRS Mode Register Set®4 H X L L L L X OP CODE X
REF Auto-Refresh® H H L L L H X X X X HIGH-Z
SREF Self-Refresh¢:® H L L L L H X X X X HIGH-Z
PRE Precharge Selected Bank H X L L H L X BS L X X
PALL Precharge Both Banks H X L L H L X X H X X
ACT Bank Activate®™ H X L L H H X BS Row Row X
WRIT Write H X L H L L X BS L Columnee X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnues X
READ Read® H X L H L H X BS L Columnes X
READA  ReadWith Auto-Precharge® H X L H L H X BS H Columne X
BST Burst Stop® H X L H H L X X X X X
NOP No Operation H X L H H H X X X X X
DESL Device Deselect H X H X X X X X X X X
SBY Clock Suspend / Standby Mode L X X X X X X X X X X
ENB Data Write / Output Enable H X X X X X L X X X Active
MASK Data Mask / Output Disable H X X X X X H X X X  HIGH-Z
DOM TRUTH TABLE®2
CKE DQM

Symbol Command n-1 n UPPER LOWER

ENB Data Write / Output Enable H X L L

MASK Data Mask / Output Disable H X H H

ENBU Upper Byte Data Write / Output Enable H X L X

ENBL Lower Byte Data Write / Output Enable H X X L

MASKU  Upper Byte Data Mask / Output Disable H X H X

MASKL Lower Byte Data Mask / Output Disable H X X H

CKE TRUTH TABLE®2
¢cke

Symbol Command Current State n-l n CS RASCAS WE A1l A10A9-A0
SPND  Start Clock Suspend Mode Active H L X X X X X X X

— Clock Suspend Other States L L X X X X X X X

— Terminate Clock Suspend Mode Clock Suspend L H X X X X X X X
REF Auto-Refresh Idle H H L L L H X X X
SELF  Start Self-Refresh Mode Idle H L L L L H X X X
SELFX Terminate Self-Refresh Mode Self-Refresh L H L H H H X X X

L H H X X X X X X
PDWN  Start Power-Down Mode Idle H L L H H H X X X
H L H X X X X X X
— Terminate Power-Down Mode Power-Down L H X X X X X X X

14 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE A1l AI10A9-A0
Idle DESL No Operation or Power-Down®? H X X X X X X
NOP No Operation or Power-Down®? L H H H X X X
BST No Operation or Power-Down L H H L X X X
READ / READA lllegal L H L H V V Vo
WRIT/WRITA lllegal L H L L V. V. Vs
ACT Row Active L L H H V V Vw®
PRE/PALL No Operation L L H L vV Vv X
REF/SELF Auto-Refresh or Self-Refresh® L L L H X X X
MRS Mode Register Set L L L L OP CODE
Row Active DESL No Operation H X X X X X X
NOP No Operation L H H H X X X
BST No Operation L H H L X X X
READ/READA Read Start®? L H L H V V Vs
WRIT/WRITA Write Start®? L H L L V. V. Ve
ACT lllegalt® L L H H V V Vw®
PRE/PALL Precharge® L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read DESL Burst Read Continues, Row Active When Done H X X X X X X
NOP Burst Read Continues, Row Active When Done L H H H X X X
BST Burst Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Interrupted, Read Restart After Interrupt®® L H L H V. vV Ve
WRIT/WRITA Burst Interrupted Write Start After Interrupt®:6) L H L L V. V. Vw
ACT lllegal® L L H H V V Vw®
PRE/PALL Burst Read Interrupted, Precharge After Interrupt L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL Burst Write Continues, Write Recovery When Done H X X X X X X
NOP Burst Write Continues, Write Recovery When Done L H H H X X X
BST Burst Write Interrupted, Row Active After Interrupt L H H L X X X
READ/READA Burst Write Interrupted, Read Start After Interrupt®: L H L H vV V. Ve
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt®L H L L V. V. Vw
ACT lllegal® L L H H V V Vw®
PRE/PALL Burst Write Interrupted, Precharge After Interrupt L L H L v Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Read With DESL Burst Read Continues, Precharge When Done H X X X X X X
Auto- NOP Burst Read Continues, Precharge When Done L H H H X X X
Precharge BST lllegal L H H L X X X
READ/READA lllegal L H L H V V Vw®
WRIT/WRITA lllegal L H L L V. V. Vs
ACT lllegal®® L L H H V V Vwm
PRE/PALL lllegal®® L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 15
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OPERATION COMMAND TABLE®2

Current State Command Operation S RASCAS WE A1l AI0A9-A0
Write With DESL Burst Write Continues, Write Recovery And Precharge H X X X X X X
Auto-Precharge When Done
NOP Burst Write Continues, Write Recovery And Precharge L H H H X X X
BST lllegal L H H L X X X
READ/READA lllegal L H L H Vv Vv v(i8
WRIT/WRITA lllegal L H L L Vv v v(18
ACT lllegalt® L L H H Vv v v(18
PRE/PALL lllegal®® L L H L Vv Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OPCODE
Row Precharge  DESL No Operation, Idle State After trr Has Elapsed H X X X X X X
NOP No Operation, Idle State After tre Has Elapsed L H H H X X X
BST No Operation, Idle State After tre Has Elapsed L H H L X X X
READ/READA lllegal® L H L H VvV Vv v(i8
WRIT/WRITA lllegalt L H L L Vv v v(l8
ACT lllegalt L L H H Vv v v(18
PRE/PALL No Operation, Idle State After tre Has Elapsed®? L L H L VvV VvV X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Immediately ~ DESL No Operation, Row Active After treo Has Elapsed H X X X X X X
Following NOP No Operation, Row Active After trco Has Elapsed L H H H X X X
Row Active  BST No Operation, Row Active After treo Has Elapsed L H H L X X X
READ/READA lllegalt® L H L H VvV v v(18
WRIT/WRITA lllegal@® L H L L VvV VvV v(l8
ACT lllegal@4 L L H H VvV Vv v
PRE/PALL lllegal®® L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
Write DESL No Operation, Row Active After tor. Has Elapsed H X X X X X X
Recovery NOP No Operation, Row Active After tor. Has Elapsed L H H H X X X
BST No Operation, Row Active After torL Has Elapsed L H H L X X X
READ/READA  Read Start L H L H Vv Vv Vvl
WRIT/WRITA Write Restart L H L L VvV Vv V18
ACT lllegal@® L L H H VvV VvV v(l8
PRE/PALL lllegal®® L L H L vV Vv X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE
16 Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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OPERATION COMMAND TABLE®2

Current State Command Operation CS RASCAS WE Al11 A10A9-A0
Write Recovery DESL No Operation, Idle State After toaL Has Elapsed H X X X X X X
With Auto- NOP No Operation, Idle State After toaL Has Elapsed L H H H X X X
Precharge BST No Operation, Idle State After toaL Has Elapsed L H H L X X X

READ/READA lllegal®® L H L H v Vo Vs
WRIT/WRITA lllegal®® L H L L V Vo Ve
ACT lllegal®® L L H H v Vo Ve
PRE/PALL lllegal®® L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Refresh DESL No Operation, ldle State After trr Has Elapsed H X X X X X X
NOP No Operation, Idle State After tre Has Elapsed L H H H X X X
BST No Operation, Idle State After trr Has Elapsed L H H L X X X
READ/READA lllegal L H L H V VvV Vae
WRIT/WRITA lllegal L H L L v Vo Ve
ACT lllegal L L H H v Vo Ve
PRE/PALL lllegal L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Mode Register DESL No Operation, Idle State After tuco Has Elapsed H X X X X X X

Set NOP No Operation, Idle State After tuco Has Elapsed L H H H X X X
BST No Operation, Idle State After tuco Has Elapsed L H H L X X X
READ/READA lllegal L H L H V V Ve
WRIT/WRITA lllegal L H L L V VvV Vae
ACT lllegal L L H H V Vo Ve
PRE/PALL lllegal L L H L v v X
REF/SELF lllegal L L L H X X X
MRS lllegal L L L L OP CODE

Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input, V: Valid data input

2. All input signals are latched on the rising edge of the CLK signal.

3. Both banks must be placed in the inactive (idle) state in advance.

4. The state of the A0 to A1l pins is loaded into the mode register as an OP code.

5. The row address is generated automatically internally at this time. The DQ pin and the address pin data is ignored.

6. During a self-refresh operation, all pin data (states) other than CKE is ignored.

7. The selected bank must be placed in the inactive (idle) state in advance.

8. The selected bank must be placed in the active state in advance.

9. This command is valid only when the burst length set to full page.

18

. This is possible depending on the state of the bank selected by the A11 pin.

. Time to switch internal busses is required.

. The IS42VS16100C1 can be switched to power-down mode by dropping the CKE pin LOW when both banks in the idle
state. Input pins other than CKE are ignored at this time.

. The IS42VS16100C1 can be switched to self-refresh mode by dropping the CKE pin LOW when both banks in the idle
state. Input pins other than CKE are ignored at this time.

. Possible if trrp is satisfied.

. lllegal if tras is not satisfied.

. The conditions for burst interruption must be observed. Also note that the 1IS42VS16100C1 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.

. Command input becomes possible after the period trco has elapsed. Also note that the 1S42VS16100C1 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.

. A8,A9 =don't care.

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 17
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CKE RELATED COMMAND TRUTH TABLE®

CKE

>
]
[uy

Current State Operation All A10 A9-A0
Self-Refresh Undefined
Self-Refresh Recovery®@
Self-Refresh Recovery®@
lllegal®
lllegal®
Self-Refresh
Self-Refresh Recovery Idle State After trc Has Elapsed
ldle State After trc Has Elapsed
lllegal
lllegal
Power-Down on the Next Cycle
Power-Down on the Next Cycle
lllegal
lllegal
Clock Suspend Termination on the Next Cycle @
Clock Suspend
Power-Down Undefined

Power-Down Mode Termination, Idle After
That Termination®@

Power-Down Mode
Both Banks Idle No Operation
See the Operation Command Table
Bank Active Or Precharge
Auto-Refresh
Mode Register Set
See the Operation Command Table
See the Operation Command Table
See the Operation Command Table
Self-Refresh®
See the Operation Command Table
Power-Down Mode®
Other States See the Operation Command Table
Clock Suspend on the Next Cycle®
Clock Suspend Termination on the Next Cycle
Clock Suspend Termination on the Next Cycle

T
>

r T(fmr— I T T T T T I T|r m—rmM—rm—rr—

I X|mr T r—r—r—r— II I I|r I I I I X|>
X XX X X I X X I X[X X rm— I X X gl
X XX X X X X X X X X X|[X X X X X X ﬁl
X XX X X X X X X X X X|[X X X X X X

X XX X X X X X X X X X[X X X X X

X XX X X X X X X X X X|[X X X X X X

> X X X |[X
o
o
O X X X X|[Xx
o
|w)
m

>xX X X X |[X

<X X X X
O X X X X

o
o
o
o
m

rr— I T|lrmr I T T T T ©* T T I IT|r
r T —r I|Xr—rr—rrrrMrrMr I I XITXITXIT|r
X X X XX —m—rr—rmr I rmrm I|X
X X X XX - r I X rm—rm—rm— I X|X
X X X X|X —rm— I X X rm—rm— I X X|X
X X X X|X m I X X X ™ I X X X|X

X X X X | X
X X X X | X
X X X X | X

Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input

2. The CLK pin and the other input are reactivated asynchronously by the transition of the CKE level from LOW to HIGH.
The minimum setup time (tcka) required before all commands other than mode termination must be satisfied.

3. Both banks must be set to the inactive (idle) state in advance to switch to power-down mode or self-refresh mode.
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TWO BANKS OPERATION COMMAND TRUTH TABLE®2

Previous State

Next State

Operation S RASCAS WE A1l AI0A9-A0 BANKOBANK1 BANKOBANK1

DESL H X X X X X X Any Any Any Any

NOP L H H H X X X Any Any Any Any

BST L H H L X X X R/W/A  I/A A I/A

| I/A | I/A

/A RIWIA I/A A

I/A | I/A |

READ/READA L H L H H H CA /A RIWIA I/A RP

H H CA RW A A RP

H L CA /A RIWIA I/A R

H L CA RW A A R

L H CA R/WI/A /A RP I/A

L H CA A RW RP A

L L CA R/WI/A /A R I/A

L L CA A RW R A

WRIT/WRITA L H L L H H CA /A RIWIA /A WP

H H CA® RIW A A WP

H L CA® /A RIWI/A I/A w

H L CA® RIW A A w

L H CA® R/W/A  I/A WP I/A

L H CA® A RIW WP A

L L CA® R/W/A  I/A w I/A

L L CA® A RIW w A

ACT L L H H H RA RA Any | Any A

L RA RA | Any A Any

PRE/PALL L L H L X H X RIW/A/ 1A [ [

X H X /A RIW/A/ | |

H L X /A RIW/A/ I/A |

H L X RIW/A/ IIA RIW/ANI |

L L X RIW/A/L 1A | I/A

L L X /A RIW/A/ | RIW/A/I

REF L L L H X X X | | | |

MRS L L L L OPCODE [ [ [ [
Notes:

1. H: HIGH level input, L: LOW level input, X: HIGH or LOW level input, RA: Row Address, CA: Column Address
The device state symbols are interpreted as follows:

2.

| Idle (inactive state)
A Row Active State
R

Read
W Write

RP Read With Auto-Precharge

WP

Any Any State

. CA: A8,A9 =don't care.

Write With Auto-Precharge

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774
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SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

MODE
REGISTER
SET

SREF entry

BANK
ACTIVE

WRITE WITH
AUTO
PRECHARGE

POWER APPLIED ==pp-{ POWER ON

Automatic transition following the
> completion of command execution.

——» Transition due to command input.

PRE-

SREF exit

REFRESH

PRECHARGE

AUTO

ACTIVE
POWER
DOWN

READA CKE

READ WITH CKE

AUTO

CHA@ <
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Device Initialization At Power-On
(Power-On Sequence)

As is the case with conventional DRAMs, the
IS42VS16100C1 product must be initialized by executing
a stipulated power-on sequence after power is applied.

After power is applied and VDD and VDDQ reach their
stipulated voltages, set and hold the CKE and DQM pins
HIGH for 100 ps. Then, execute the precharge commandto
precharge both bank. Next, execute the auto-refresh
command twice or more and define the device operation
mode by executing a mode register set command.

The mode register set command can be also set before
auto-refresh command.

Mode Register Settings

The mode register set command sets the mode register.
When this command is executed, pins A0 to A9, A10, and
Al1lfunction as data input pins for setting the register, and
this data becomes the device internal OP code. This OP
code has four fields as listed in the table below.

Input Pin Field
All, A10, A9, A8, A7 Mode Options
A6, A5, A4 CAS Latency
A3 Burst Type
A2, Al, AO Burst Length

Note thatthe mode register set command can be executed
only when both banks are in the idle (inactive) state. Wait
at least two cycles after executing a mode register set
command before executing the next command.

CAS Latency

During a read operation, the between the execution of the
read command and data output is stipulated as the CAS
latency. This period can be set using the mode register set
command. The optimal CAS latency is determined by the
clock frequency and device speed grade (-10). See the
“Operating Frequency / Latency Relationships” item for
details onthe relationship between the clock frequency and
the CAS latency. See the table on the next page for details
on setting the mode register.

Burst Length

When writing or reading, data can be input or output data
continuously. Inthese operations, an address isinput only
once and that address is taken as the starting address
internally by the device. The device then automatically
generates the following address. The burst length field in
the mode register stipulates the number of dataitems input
or output in sequence. In the 1IS42VS16100C1 product, a
burstlength of 1, 2, 4, 8, or full page can be specified. See
the table on the next page for details on setting the mode
register.

Burst Type

The burst data order during a read or write operation is
stipulated by the burst type, which can be set by the mode
register set command. The 1S42VS16100C1 product
supports sequential mode and interleaved mode burst
type settings. See the table on the next page for details on
setting the mode register. See the “Burst Length and
Column Address Sequence” item for details on DQ data
orders in these modes.

Write Mode

Burstwrite or single write mode is selected by the OP code
(Al1, A10, A9) of the mode register.

A burst write operation is enabled by setting the OP code
(Al1, A10, A9)to (0,0,0). A burst write starts on the same
cycle as a write command set. The write start address is
specified by the column address and bank select address
at the write command set cycle.

A single write operation is enabled by setting OP code
(Al1, A10,A9)to (0, 0,1). In a single write operation, data
is only written to the column address and bank select
address specified by the write command set cycle without
regard to the bust length setting.
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MODE REGISTER

All1 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

Address Bus (Ax)
Mode Register (Mx)

WRITE MODE LT MODE BT BL
M2 M1 MO  Sequential Interleaved
BurstLength 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
0 1 1 8 8
1 0 0 Reserved Reserved
1 0 1 Reserved Reserved
1 1 0 Reserved Reserved
1 1 1 Full Page Reserved
M3 Type
Burst Type 0 Sequential
1 Interleaved
M6 M5 M4 CASLatency
Latency Mode O 0 0 Reserved
0 0 1 Reserved
0 1 0 2
0 1 1 3
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
M11  M10 M9 M8 M7 Write Mode
0 0 1 0 0 Burst Read & Single Write
0 0 0 0 0 Burst Read & Burst Write

Note: Other values for these bits are reserved.

22
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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address Address Sequence

Burst Length A2 Al AO Sequential Interleaved
2 X X 0 0-1 0-1
X X 1 1-0 10
4 X 0 0 0-1-2-3 0-1-2-3
X 0 1 1-2-3-0 1-0-3-2
X 1 0 2-3-0-1 2-3-0-1
X 1 1 3-0-1-2 3-2-1-0
8 0 0 0 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1 0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
0 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 0 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1 1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Full Page n n n Cn, Cn+1, Cn+2 None
(256) Cn+3,Cn+4.....
...Cn-1(Cn+255),
Cn(Cn+256).....

Notes:

1. The burst length in full page mode is 256.
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BANK SELECT AND PRECHARGE ADDRESS ALLOCATION

Row X0 — Row Address
X1 — Row Address
X2 — Row Address
X3 — Row Address
X4 — Row Address
X5 — Row Address
X6 — Row Address
X7 — Row Address
X8 — Row Address
X9 — Row Address
X10 0 Precharge of the Selected Bank (Precharge Command)  Row Address
1 Precharge of Both Banks (Precharge Command) (Active Command)
X11 0 Bank 0 Selected (Precharge and Active Command)
1 Bank 1 Selected (Precharge and Active Command)
Column YO — Column Address
Y1 — Column Address
Y2 — Column Address
Y3 — Column Address
Y4 — Column Address
Y5 — Column Address
Y6 — Column Address
Y7 — Column Address
Y8 — Don'tCare
Y9 — Don'tCare
Y10 0 Auto-Precharge - Disabled
1 Auto-Precharge - Enables
Y11 0 Bank 0 Selected (Read and Write Commands)
1 Bank 1 Selected (Read and Write Commands)

24
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Burst Read

Theread cycle is started by executing the read command.
The address provided during read command execution is
used asthe starting address. First, the data corresponding
to this address is output in synchronization with the clock
signal afterthe CASlatency period. Next, data corresponding
to an address generated automatically by the device is
output in synchronization with the clock signal.

The output buffers go to the LOW impedance state CAS
latency minus one cycle after the read command, and go
to the HIGH impedance state automatically after the last
data is output. However, the case where the burst length

is a full page is an exception. In this case the output
buffers must be set to the high impedance state by
executing a burst stop command.

Note that upper byte and lower byte output data can be
masked independently under control of the signals applied
tothe U/LDQM pins. The delay period (tomp) is fixed at two,
regardless of the CAS latency setting, when this function
is used.

The selected bank must be set to the active state before
executing this command.

CLK | I S N |

commAND _H{READ 20K

tQVMD=2

uUDQM / \

DQ8-DQ15

LDQM § : / \ \

@:—(DOUT A2 ) DOUT AZ e
- . HI-Z . HI-Z

DQO-DQ 7

{DouTt A0 Y DouT ALY

LHI-Z

READ (CA=A, BANK 0)

CAS latency = 3, burst length = 4

DATA MASK (LOWER BYTE)
DATA MASK (UPPER BYTE)

Burst Write

The write cycle is started by executing the command. The
address provided during write command executionis used
as the starting address, and at the same time, data for this
address is input in synchronization with the clock signal.

Next, dataisinputin otherin synchronization with the clock
signal. During this operation, data is written to address
generated automatically by the device. This cycle
terminates automatically after a number of clock cycles
determined by the stipulated burst length. However, the
case where the burst length is a full page is an exception.
Inthis case the write cycle must be terminated by executing

a burst stop command. The latency for DQ pin data input
is zero, regardless of the CAS latency setting. However, a
wait period (write recovery: torL) after the last data input is
required for the device to complete the write operation.

Note that the upper byte and lower byte input data can be
masked independently under control of the signals applied
tothe U/LDQM pins. The delay period (tomp) is fixed at zero,
regardless of the CAS latency setting, when this function
is used.

The selected bank must be set to the active state before
executing this command.

w1

COMMAND _ Y WRITEX

U

DQ—(D.INO X D|N1X D|N2X DIN3)

BURST LENGTH

/

CAS latency = 2,3, burst length = 4
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Read With Auto-Precharge

The read with auto-precharge command first executes a
burstread operation and then puts the selected bankinthe
precharged state automatically. After the precharge com-
pletes, the bank goesto the idle state. Thus thiscommand
performs aread command and a precharge commandina
single operation.

During this operation, the delay period (trqL) between the
last burst data output and the start of the precharge
operation differs depending on the CAS latency setting.

When the CAS latency setting is two, the precharge
operation starts on one clock cycle before the last burst
datais output (trqL =—1). When the CAS latency setting is

three, the precharge operation starts on two clock cycles
before the last burst data is output (trqL = —2). Therefore,
the selected bank can be made active after a delay of trp
from the start position of this precharge operation.

The selected bank must be set to the active state before
executing this command.

The auto-precharge functionis invalid if the burst length is
set to full page.

CAS Latency 3 2
tPoL —2 -1

CLK |
COMMAND :>(F§EADA oX X acto X
5 ; o
DQ (DOUT 0 X Dout 1X Dout 2X Dout 3)

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burstlength = 4

PRECHARGE START " (RP——>

CLK I
COMMAND X READA 0X XACT 0

: ———tPQL—> :

DQ { Dout 0 )X Dout 1) Dout 2) DouT 3) ,

- AL ;

READ WITH AUTO-PRECHARGE PRECHARGE START” ! : tRP >

(BANK 0)
CAS latency = 3, burstlength = 4
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Write With Auto-Precharge

The write with auto-precharge command first executes a
burstwrite operation and then puts the selected bankinthe
precharged state automatically. After the precharge
completes the bank goes to the idle state. Thus this
command performs a write command and a precharge
command in a single operation.

During this operation, the delay period (tpaL) between the
last burst data input and the completion of the precharge
operation differs depending on the CAS latency setting.
The delay (tpav) is trp plus one CLK period. That is, the
precharge operation starts one clock period after the last
burst data input.

Therefore, the selected bank can be made active after a
delay of tpaL.

The selected bank must be set to the active state before
executing this command.

The auto-precharge function is invalid if the burst length is
set to full page.

CAS Latency 3 2
tDAL 1CLK 1CLK
+{RP +{RP

CLK

X,iACTOX

COMMAND :>(WRITE AOX

PRECHARGE START

WRITE WITH AUTO-PRECHARGE -

DQ—( bINO X DIN1 X DIN 2 X.DIN3)

< tRP -
tDAL ——:

(BANK 0)

CAS latency = 2, burstlength = 4

CLK |
COMMAND  XWRITE AQX XACT 0
PRECHARGE START :
DQ— Dn0 X Dn1 Y Dn2 ) DiN3 )—/ :
< tRP >:
WRITE WITH AUTO-PRECHARGE < tDAL =
(BANK 0)
CAS latency = 3, burstlength = 4
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Interval Between Read Command

A new command can be executed while a read cycle is in
progress, i.e., before that cycle completes. When the
second read command is executed, after the CAS latency
has elapsed, data corresponding to the new read command
is output in place of the data due to the previous read
command.

The interval between two read command (tccp) must be at
least one clock cycle.

The selected bank must be set to the active state before
executing this command.

CLK

COMMAND :>(READ A0 Y READ BOYC

DQ

{Dout A0X Dout BOX Dout B1Y{Dout B2 X DOUT B3 e

«—>tcCD

CAS latency = 2, burstlength = 4

READ (CA=A, BANK 0) READ (CA=B, BANK 0)

Interval Between Write Command

A new command can be executed while a write cycle is in
progress, i.e., before thatcycle completes. Atthe pointthe
second write command is executed, data corresponding to
the new write command can be input in place of the data
for the previous write command.

The interval between two write commands (tccp) must be
at least one clock cycle.

The selected bank must be set to the active state before
executing this command.

CLK

<«——» tCCD

COMMAND :>(WRITE AOYWRITE BOX

CAS latency = 3, burstlength = 4

\/ Y
DQ —{ Din A0 Y Din B0 ) Din B1 X Din B2 X Din B3 )

WRITE (CA=A, BANK 0) WRITE (CA=B, BANK 0)
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Interval Between Writeand Read Commands

A new read command can be executed while a write cycle Theinterval (tccp) between command mustbe atleastone
is in progress, i.e., before that cycle completes. Data clock cycle.

corresponding tothe newread command is output afterthe
CAS latency has elapsed from the point the new read
command was executed. The DQn pins must be placedin
the HIGH impedance state at least one cycle before data
is output during this operation.

The selected bank must be set to the active state before
executing this command.

CLK |

«——»'tCCD

cOMMAND _YRITE AOKREAD BOY

Y \
DQ —{Din A0 X )T(DOUT BOY Dout BLY Dout B2 ){ DoUT B3 e

WRITE (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 2, burstlength = 4

CLK

«——» tCCD

COMMAND  XWRITE AO)%

b
DQ —( DIN AO X X )—Z(DOUT BOXDOUT BlXDOUT BZXDOUT BS)—

HI-

WRITE (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 3, burstlength = 4
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Interval Between Read and Write Commands

A read command can be interrupted and a new write
command executed while the read cycle is in progress,
i.e., before that cycle completes. Data corresponding to
the new write command can be input at the point new
write command is executed. To prevent collision
between input and output data at the DQn pins during
this operation, the

output data must be masked using the U/LDQM pins. The
interval (tccp) between these commands must be at least
one clock cycle.

The selected bank must be set to the active state before
executing this command.

CLK

«——» tCCD

COMMAND :>(READ 70 YWRITE BOX

U/LDQM \

: v
| HI-Z
DQ ————— Din B0 X Din B1 ) Din B2 XX Din B3 )

READ (CA=A, BANK 0) WRITE (CA=B, BANK 0)

CAS latency = 2, 3, burstlength = 4
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Precharge Read Cycle Interruption

The precharge command sets the bank selected by pin A11
tothe precharged state. This command can be executed at

Using the Precharge Command

atime tras following the execution of an active command to A read cycle can be interrupted by the execution of the
the same bank. The selected bank goes to the idle state at precharge command before that cycle completes. The
atime tre following the execution of the precharge command, delay time (troL) from the execution of the precharge
and an active command can be executed again for that command to the completion of the burst output is the
bank. clock cycle of CAS latency.

If pin A10 is low when this command is executed, the bank —

selected by pin A11 will be precharged, and if pin A10 is CASLatency 3 2

HIGH, both banks will be precharged atthe same time. This tRQL 3 2
input to pin A1l is ignored in the latter case.

CLK

tRQL

COMMAND :)(READ AX — YPreo X

DQ (DOUT AOXDOUT AlX Dout AZ)
READ (CA=A, BANK 0) PRECHARGE (éANK 0)

CAS latency = 2, burstlength = 4

CLK
_ tRQL _
COMMAND READ A0
5 [/ \
DQ : {Dout AOXDOUT A]XDOUT A2) e
READ (CA=A, BANK 0) " PRECHARGE (BANK 0)
CAS latency = 3, burstlength = 4
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Write Cycle Interruption Using the
Precharge Command

A write cycle can be interrupted by the execution of the
precharge command before that cycle completes. The
delay time (twpL) from the precharge command to the point
where burstinputisinvalid, i.e., the point where input data
is no longer written to device internal memory is zero clock
cycles regardless of the CAS.

To inhibit invalid write, the DQM signal must be asserted

Inversely, to write all the burst data to the device, the
precharge command must be executed after the write
data recovery period (torL) has elapsed. Therefore, the
precharge command must be executed on one clock
cycle that follows the input of the last burst data item.

HIGH with the precharge command. CAS Latency 3 2
twi
This precharge command and burst write command must =
be ofthe same bank, otherwise itis not precharge interrupt toPL
but only another bank precharge of dual bank operation.
CLK |
: o twoL=0
COMMAND :  XwrITe A0 X X PREO X
DQM :
5 \
DQ ——{Din A0 X Div ALX DN A2 DN A3)
: © MASKED BY DQM
WRITE (CA=A, BANK 0) PRECHARGE (BANK 0)
CAS latency = 2, burstlength = 4
CLK
: «— tDPL—
COMMAND _Y(RrTe 0¥ X preo X
DQ —{ Din A0 X Din AL X Din A2 ) DIN A3 )
WRITE (CA=A, BANK 0) PRECHARGE (BANK 0)
CAS latency = 3, burstlength = 4

32
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Read Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1IS42VS16100C1 can output data continuously from
the burst start address (a) to location a+255 during a read
cycle in which the burst length is set to full page. The
IS42VS16100C1 repeatsthe operation starting at the 256th
cycle with the data output returning to location (a) and
continuing with a+1, a+2, a+3, etc. A burst stop command
must be executed to terminate this cycle. A precharge
command must be executed within the ACT to PRE
command period (tras max.) following the burst stop
command.

After the period (trep) required for burst data output to
stop following the execution of the burst stop command
has elapsed, the outputs go to the HIGH impedance
state. This period (trep) is two clock cycle when the
CAS latency is two and three clock cycle when the CAS
latency is three.

CAS Latency

trRBD

CLK | | (]

«—— (RBD—>

COMMAND :)(READ nX

T

XlBST X

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

D 5 { Dout AO | |Dout A0 X DouT A1) Dout A2X Dout A3 E
Q— { XDour A1) Dour A2 Dout A—-—

BURST STOP

CLK

< tRBD

i A

COMMAND

X BST X

READ A0

.

DQ — { Dout A0

Dout A0X Dout ALY Dout A2){ Dour AS)_EH

READ (CA=A, BANK 0)

CAS latency = 3, burstlength = 4

BURST STOP
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Write Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1S42VS16100C1 can input data continuously from
the burst start address (a) to location a+255 during a
write cycle in which the burst length is set to full page.
The 1IS42VS16100C1 repeats the operation starting at
the 256th cycle with data input returning to location (a)
and continuing with a+1, a+2, a+3, etc. A burst stop
command must be executed to terminate this cycle. A
precharge command

must be executed within the ACT to PRE command
period (tras max.) following the burst stop command.
After the period (twsp) required for burst data input to
stop following the execution of the burst stop command
has elapsed, the write cycle terminates. This period
(twep) is zero clock cycles, regardless of the CAS
latency.

CLK LI L 1 L1 | | L |
. . twBD=0 :
: w <« {RP——
COMMAND :>(WRITE AOX Y Bst Y preo X
' INVALID DATA

A/
DQ — Din A0 X Din Al

READ (CA=A, BANK 0)

\
Din A Y Din AL ) Din A2 ) )
J

BURST STOP PRECHARGE (BANK 0)

|:| Don't Care

Burst Data Interruption Using the U/LDQM
Pins (Read Cycle)

Burst data output can be temporarily interrupted (masked)
during aread cycle using the U/LDQM pins. Regardless of
the CAS latency, two clock cycles (tomp) after one of the U/
LDQM pins goes HIGH, the corresponding outputs go to the
HIGH impedance state. Subsequently, the outputs are
maintained in the high impedance state as long as that U/
LDQM pin remains HIGH. When the U/LDQM pin goes
LOW, output is resumed at a time tomp later. This output

control operates independently on a byte basis with the
UDQM pin controlling upper byte output (pins
DQ8-DQ15) and the LDQM pin controlling lower byte output
(pins DQO to DQY7).

Since the U/LDQM pins control the device output buffers
only, the read cycle continues internally and, in particular,
incrementing of the internal burst counter continues.

cew | L1 L

coMMAND _XREAD A0Y

-~ tQNMD=2 ——>

voem /TSN

HoeM , / \
DQ8-DQ15 ; ; @:_(D A2 DOUT AZ P
Q Q ; ; out — 2ouT »¢{ DouTt —

DQO-DQ 7

READ (CA=A, BANK 0)

CAS latency = 2, burstlength = 4

{DouTt A0 Y DouT ALY

DATA MASK (LOWER BYTE)
DATA MASK (UPPER BYTE)

. HI-Z
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Burst Data Interruption U/LDQM Pins (Write
Cycle)

Burst data input can be temporarily interrupted (muted )
during awrite cycle using the U/LDQM pins. Regardless of
the CAS latency, as soon as one of the U/LDQM pins goes
HIGH, the corresponding externally applied input data will
no longer be written to the device internal circuits.
Subsequently, the corresponding input continues to be
muted as long as that U/LDQM pin remains HIGH.

The1S42VS16100C1 willrevertto accepting inputas soon
as

that pin is dropped to LOW and data will be written to the
device. Thisinput control operatesindependently on abyte
basis with the UDQM pin controlling upper byte input (pin
DQ8to DQ15) and the LDQM pin controlling the lower byte
input (pins DQO to DQ7).

Since the U/LDQM pins control the device input buffers
only, the cycle continues internally and, in particular,
incrementing of the internal burst counter continues.

cw___ | L1 J 4 L L L LI I
COMMAND MXWRITE A0
UDQM /] \\ :
tDMD=0
LDQM / \ :
A 4
DQ8-DQ15 4 M Din ALY Din A2 ) DIN A3 )
DQO-DQ7 { Din A0 XX )24 X Din A3 )
WRITE (CA=A, BANK 0) DA';'A MASK (LOWER BYTE) - . .
DATA MASK (UPPER BYTE) I:l Don't Care
CAS latency = 2, burstlength = 4
Burst Read and Single Write
The burst read and single write mode is set up using the
mode register set command. During this operation, the
burstread cycle operates normally, but the write cycle only
writes a single data item for each write cycle. The CAS
latency and DQM latency are the same as innormal mode.
CLK I
COMMAND MWRITE AOX
\d
DQ { DIN AD )
WRITE (CA=A, BANK 0)
CAS latency =2, 3
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Bank Active Command Interval

When the selected bank is precharged, the period trp
has elapsed and the bank has entered the idle state, the
bank can be activated by executing the active
command. If the other bank is in the idle state at that
time, the active command can be executed for that bank
after the period trrp has elapsed. At that point both
banks will be in the active state. When a bank active
command has been executed, a precharge command
must be executed for

that bank within the ACT to PRE command period (tras
max). Also note that a precharge command cannot be
executed for an active bank before tras (min) has elapsed.

After a bank active command has been executed and the
trcd period has elapsed, read write (including auto-precharge)
commands can be executed for that bank.

cew I L1 L1 |

- tRRD

X'iACT 1Y

coMMAND X AcT 0 D

BANK ACTIVE (BANK 0)

BANK ACTIVE (BANK 1)

cew | L1 L |

‘- tRCD

commaND Y AcT o D

BANK ACTIVE (BANK 0)

CAS latency = 3

XVF:Q EAD 0)

BANK ACTIVE (BANK 0)

Clock Suspend

When the CKE pinis dropped from HIGH to LOW during a
read or write cycle, the 1IS42VS16100C1 enters clock
suspend mode onthe next CLK rising edge. Thiscommand
reduces the device power dissipation by stopping the
device internal clock. Clock suspend mode continues as
long as the CKE pin remains low. In this state, all inputs
otherthan CKE pin are invalid and no other commands can
be executed. Also, the device internal states are maintained.
When the CKE pin goes from LOW to HIGH clock suspend
mode is terminated on the next CLK rising edge and device
operation resumes.

The next command cannot be executed until the recovery
period (tcka) has elapsed.

Since this command differs from the self-refresh command
described previously in that the refresh operation is not
performed automatically internally, the refresh operation
must be performed within the refresh period (tref). Thus the
maximum time that clock suspend mode can be heldis just
under the refresh cycle time.

CLK ] ]
CKE \ /
coMMAND Y READ 0 )
DQ 4 bOUT 0){ . DouT 1 XbOUT 2Y bOUT 3 Y——
R.EAD (BANK 0) . CLOCK SU.SF’END . . .
CAS latency = 2, burstlength = 4
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 Tl T2 T3 ) T10 T17 T18 T19 T20
ek | | | ) | L1 | | |
- {oHl [«
— {CK—>| «—>{CL ff
K el )
o hilld hillg (
S AR SNV IARNNYIA ANV ANV IARNNY AR
o {CS Je—>te+ tCH M
RAS N A\ / /l}l / \ |/ \ |/
{CS Tt teH . .
S A e e e A 2
{cs {CH o« P
WE N4 /| ] L \|l/ / |\
AO-A9 }l}[ [ )(colod( X row X
e A ™ =
AL0 i\ I L Keooe X X ROW X
| | | i | A BANK 1 |
AlLL ,U }U XCODEX X | X
I i Ao
DQM HIGH JJ JJ \
( (
D
° ] ]
— V%(T)WSE < fRP tRC fRC tvep f ttRRAES
<PALL> <REF> <REF> <MRS> <acT>
@ Undefined
CAS latency = 2, 3 [ ] pont care
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Power-Down Mode Cycle

CAS latency = 2, 3

T0 Tl T2 T3 i i . Tn Tntl Tn+2 Tn+3
ek | I I I II I II I II I I I I I
{CKS itk — ! DR OL [«—1-{eKs I ! I {CKH
\
CKE T/‘ ICK?—» \ IC tCKA
o CS 1> [CH a It
SIVARNNYIARVARVAAVE AV AVARVAR SN VAW
o 1CS Je>1et (CH @
s \ |/ ] \ | /
05 71 ICH . .
cas /| \ I I / |\
Y )
B Ics‘ > {CH P [
WE \ | [ I I / |\
V4 )
I I L S A
AD-A9 [ [ [ RO
[ uspoferm | | L | | | |
AL0 BANK 0 ” ” ” X ROWX
| BAK0OR 1 | | " " i | | BANK |
Al ) D | I X
Bk " 7 ” Bk
DQM ” II |
[ [ [
D
° I
EXIT
< &P POWER DOWN MODE —————{«- POWER DOWN MODE >¢—— ttRRACS
<PRE> <SBY> <ACT>
<PALL>
@ Undefined
|:| Don't Care
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Auto-Refresh Cycle

{3 f>{«>t fcH . «

T0 Tl T2 T3 ) Tl ) m ) Tn Tntl
L fT HplpinlnSelnEele
- tol [« 7 7
{CKS fe>1e— tCK—>) >-{CL [
ke _f Jj

AL/ |\

SVARNNYIARNNYIA ANNYIA ANV
{CS 4«1t {CH Ia L 4
RAS AN A \ |/ /U \ |/ jl [ /[
{CS et teH . i, )
cAS /1 \ N/ | NI/ | NI/ \
{CS &> fCH i i 4
s U " g v 40 W AR X
AG-AY ﬂ ﬁ [ X rou X
| tAS;=L‘tAH | | lflf | l,l | : XIX |
AL0 BANKO& LI\ il
| | | / | / | kL |
1 Jl u XX
’” ”, BAI\!KO
Do ] |
( ( (
. J J J
< tRP >l tRC > tRC < tRC e tRAS
N trRC
<PALL> <REF> <REP> <REP> <acr
@ Undefined
CAS latency = 2, 3 [ ] pbon't care
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Self-Refresh Cycle

T0 Tl T2 T3 . ) Tm Tm+1 Tm+2 T
(4 (4
o | | | L] J | | | L LI 1
tCKS fe>pe— ICK—_: o j_ ol - 1CKS tCKS +e—> .
CKE St tcu—s r U ﬂ /[ J
| _lesteretic P . - (oA = [
s AN/ [\ /L] I JARVARYA A\ e
o {CS 4e—>fe>} {CH p v p
= | N - N
{CS > iCH // [ i
s ) SN A N
{CS Te>1€=>T {CH " P p
e | A A VAR
IL L
A-A9 I I
| usqok o | | / | | | i/ |
AL0 Sooui\ }U )I)I
| | | | f f | | | / |
ALL I I I
V) V) )
(L (4 /L
QM L I
J J J
(( (( I
D
’ T J
EXIT
tRP >« SELF REFRESH MODE ——ple— SELF —ple—— {RC———————»le— trc —
REFRESH
<PALL> <SELP> <REF>
@ Undefined
CAS latency = 2, 3 [[] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle
70 T T2 T3 T4 15 T6 7 T8 9 T
oK | I I I I I I I I I
- {CHI [«
{CKS Jeple— tcK —>] «—>CL
CKE _/ : {CKA —>|
{CS 1>t {CH
ARV IARNNYIAAVALVARNNY AR NN \__
{CS He—>{«t {CH
RAS Ny / |\ \ |/ \ |/
fcs <« {CH
cAS {1\ N\ / /1 \ / |\
{CS e tCH
WE {1\ / |\ \|/ / |\
tAS 1>t tAH 1)
AG-AQ X ron X XcowmnX X rov X
105 Leoslent BANK0 AND1
A0 )( ROWX \NOPRE / X X X ROW X
1S Jeoolet 84 Bl PAIKOOR BANK
M1 XBANKIX X X XBANKIX X X
BANKO BANK o BAKO BANK 0
| 1CS fe>1<—tomD | |
DQM A 7
«—1AC — tAC «—1AC «— AC
< tOH < tOH-> < {OH A’I <tOH
DQ DouT DouT mit Dout m+2%0w mIIM

7 1 |

! I<— tHz —|

“— RO) —————e— ftAC ————> “—{RQL »«—{RCD

— [RAS »e—[RP tRAS

“— RC »e—(RC

WP <READ> o <acr
B undefined
|:| Don't Care

CAS latency = 2, burstlength = 4

Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

T0 Tl T2 T3 T4 15 T6 7 T8 9 T10
ek | I I I I I I I I I I
> fCHl [«
{CKS e>le— tCK —>| «—HCL
CKE _/ ,4 {CKA —>|
03 1> teH
S AR NNV VARV AAVALVARVARVARNNY /AR
{CS el ICH
RAS 4 /| \ \|/
{CS et} fCH
CAS /1 \ \ |/ [\
1CS e—>let- CH
WE [\ / |\ / | W
tAS > tAH (1)
ALAD Yoo X XeowinY X ron X
(AS Leplept tAH
AUTO PRE ROW
A0 X(eon X /A0 A oK
{AS te—plerf AH BANK 1 BANK 1
1 ) 2D XA XX
BANKO BANK 0 cH BANKO
| CS f->(«—10MD |
DQM \ 7
«—1AC [— tAC [«—1AC «— {AC
4I «toH l<{0H < {OH A’I < toH
DQ W Dourm Dour ml Doum+2hbomm+3@
117 Y ! I tHz
— tRCD fcac > — tpQL —1tRCD
l— tRAS »ie—{Rp ——————>«—1RAS
«— tRC »e—1RC
<ACT> <READA> <ACT>
B undefined
CAS latency = 2, burstlength = 4 [] Don't Care

Note 1: A8,A9 = Don'’t Care.
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Read Cycle / Full Page

10 T1 T2 T3 T4 T5 T6 T260 T261 262 T263
K | | | | | | | | | |
{CKS 4e—> tCK—_: eH 1 >+ {CL
CKE _/L, oKA —>]
- fcs >« {CH i
VAR NNV IARRNYIARWARWAR VRN [7 T\
tcs fCH
RAS N4 /| \ /1 \ A\ /
| tesqoleordion | | | | | |
CAS /| \ \ | / / |\
| testoleodion | | | L
WE / |\ / |\ \ /_\
s foofot | 0| | | |
AO-A9 X row X X cow X
[ s Lol ] | | | | | 1
AL0 )( \ | / \
| us et | NOPRE | | | | | BAKOOR
ALl \BANKO / \BANKO / \ BANK 0

| CS fe—>{<— touD ‘_}m“
DQM \
<«—1AC [«— tAC «—tAC «— tAC <« tAC
«toH < tOH- < tOH [« tOH <tOH
DQ : DouUTOn & DOUTOm+y our om1 &WOW
I «— tHZ —>

1Lz 4

[«— tRCD »<— {CAC > <—1{RBD
(BANK0)

le— tRAS > {RP
(BANK 0)

[«— tRC

(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>
Undefined
CAS latency = 2, burstlength = full page D Don't Care

Note 1: A8,A9 = Don't Care.

Integrated Silicon Solution, Inc. — www.issi.com — 1-800-379-4774 43
Rev. 00A
04/15/05



1IS42VS16100C1 I $ :

Read Cycle / Ping-Pong Operation (Bank Switching)

T0 T1 T2 T3 T4 T5 T6 T7 T8 79 T10
ck | L+ | | | L4 | | | |
—>{ {CHI [«
tcks ICK —> tcL
CKE _/ tCKA —>|
{cs > {CH
cs _/ WAARWNYVANVYARUWNVANYYAR W VAW,
tcs tCH
RAS | AL AL | /| \ AL L | /| \ AL L | \ | /\ |/
tcs tcH
CAS | / |\ | N1 /Z /| \ | N /Z/ |\ | /| \——
tcs tCH
WE /| \ / |\ | \ /| \ A1 L / |\ A £
| tas tAH | ) ’ o |
AO-A9 X row X WeoumX X row X WeorumX Y row X
SRR AUTO PRE | | AJTO PRE | |
A0 XCeon X XXX X XA | / XFrX\ |/
[ s st tan | No PRE | | NOPRE ~ BANKOOR1 | | BANKOOR 1
Il
ALl \BANKO / \BANK 0/~ 7BaNK T\, 7ok i\ \BANKO / \ BANK O/ 7BANK T\,
| | fcs tQMD I {CH
DQM \ / \ /
l«— tAC [e— tAC —> [«—tAC le—tAC
[« tOH > [« tOH-> < tOH [« toH
DQ DouT Om m DouT Om+1 DouT 1Im DouT 1m+1 —
1z | «— thz 1z — tHz
<«— {RRD
(BANK 0 TO 1)
tRCD tCAC tRCD tCAC le— tRCD _|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
4_(Bm<30) (Bﬁﬁi 0) (BthSO)
«— (RC trRC
(BANK 0) (BANK 0)
tRAS > tRP
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACT 0> <READ 0> <ACT1> <READ 1> <PRE 0> <ACT 0> <PRE 1>
<READA 0> <READA 1>
B undefined
CAS latency = 2, burstlength = 2 D Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42VS16100C1
Write Cycle
10 Tl T 13 T4 T T6 T T8 9 TW0
oK | | | | | | | | | |
tCKS « ICK__: e :_ >-{CL
CKE _/ ,< tCKA —>
{CS 7>t tCH
SVERNNYIARNNVIARVALRVAR WY ARWNVIA RN
{CS 4e—>{e—>t tCH
RAS \ |/ / |\ \ | / \ | /
{CS 1¢—>1e—>t tCH
CAS AR \ |/ /| \ /| \
tcs >t {CH
WE /1 \ \ | / \ |/ \
ths >t )
AO-A9 X row X XeouumnX X row X
sl BKOMDL |
AL X ron X \orre / X X X row X
s Lol BANKL BANKOOR1 BANK
ALl ) I XX XX XX
BANK( s 1 K0 g PO BANK D
| < CH |
DQM {_’ [

tDS}e>{« tDH tDsio«tDH»tDs tDH »|tDS{erl« tDH
DQ X Dim DN L }OI{ DIV m# D|Nm+3}
| |

«— tRCD ————»] «— tDPL —> oD —
— tRAS «— IR >le RAS —
— tRC »le tRC —
<acT> <URIT> <PRE> <ACT>
<PALL>
@ Undefined
CAS latency = 2, burstlength = 4 [] Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Auto-Precharge

T0 Tl T2 T3 T4 5 T6 7 8 T9 T10
oK ] I I I I I I I I I I
- {CHI [«
TCKS fe>e— tck —> ol
CKE —/ ,: tCKA —>1
{CS 1>[>t tCH
~o 4
s AN\ LV |V Y YA\
{CS He—>fert tCH
RAS N /£ / |\ \ |/
fcsfe fcH
CAS {1\ \ |/ /| \
{CS fe>let tCH
WE /| \ \ | / / |\
tAS 1T tH )
AO-A9 X ron X XcowmnX X row X
tAS > tAH
ALD ) €D ¢ JAmore\, X row X
tAS e>lerr tAH BAII\IKI BAIIKI
11 YeuX X_X XX
BANKO ics BANK 0 t BANK O
| ;4—> CH |
DQM \ /
IDSi<-><-[DH-> (DSter(« (DH H{DSteste DH DS o (DH >
DQ X o YO XX DNm+2d>D|Nm+3*
| | o | [
e tRCD —————» «— (DAL » fRCD—
[<— tRAS <€ tRP > [RAS J—
le— {RC > fRC —
<ACT> <WRITA> <ACT>
B undefined
CAS latency = 2, burstlength = 4 [] Don't Care
Note 1: A8,A9 = Don't Care.
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1SS

Write Cycle / Full Page

T0 Tl T2 T3 T4 T T258 T259 T260 T261 T262
oK | | | | | J | | | | |
- toHl [
tCKS <« {CK — «—>HCL "
CKE _/ / oK —» JJ
st on p
S ARV ARV IARAVAL /ARVARWNVANVIAR
{05 >l {CH B
s U —gn y AR —
165 Henles! teH .
s o wmmy, y AAYAR
{05 et} tCH B
e T\ / y AN a—
tAS 1¢—>¢=>r tAH (1) i
AC-A9 X row X Xoowmnm{ l
18 Leples} i ”,, —
A0 ) € ¢ \ |/ I \ | /
th5 Jeoshert i NOPRE . WKOR
AlL \aukof \ B0 / [ \ BKO /
| fcs fCH
DQM {_» ﬂ 7
J)
tDSlerletDH IDS{*»*tDH-»tDS—o«-tDH (DS{erte- IDH
DQ X 0non X X O 0m+1}o DiOm+2 DNOm-lJCXDmOm)O( X
T T T T T
[— tRCD ————— > l«— tDPL >
— tRAS >l tRP
— IR
<ACT0> <WRITO> GBS>  <PRED
B undefined
CAS latency = 2, burst length = full page [] pbon't care

Note 1: A8,A9 = Don'’t Care.
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1IS42VS16100C1

Write Cycle / Ping-Pong Operation

T0 Tl T2 T3 T4 T5 T6 7 T8 T9 T10
oK ] | | | | | | | | | |
= {CHI [«
{CKS fe>fe— tcK —> < tcL
CKE _/ foka —
{CS T¢>{«>} tCH
S AR WNIVARNNIVANYIAAVARRNVAN VI AR,
tcs > {CH
RAS A1/ / |\ AL L / I\ / \ | /
tcs CH ‘ | |
CAS | /| \ | \ | // | | N // ]\ / |\
{CS 4e—>le—>t ICH
WE /| \ N // \NIVANVALWAR
tAS 1< > tAH 1 (1)
A0-A9 X row X XcorunX X row XcownX ROW
| S Lepler tAH | AUTOPRE | | AUTO PRE
M0 )( X FOu X (ron)
| 1S Jeples tAH NO PRE NO PRE BANKIOORl
| L
AlL \eavko f \BANKO/ /Bank 1\ /BAKTN  \ako/ \ 4o /
tcs tCH
DQM /
{DS —>{«tDH»| 1D <{DH>|{DSe>{« tDH> |{DS 16t < {DH>|IDS >« tDH ] DS >« tDH| DSte>{« tDH>| DS 4> < tDH
DQ X DivOm H;N 0m+1H[;NOm+Zb DIN 0I’|’|+3H:)|N m H;w 1m+M[;N 1m+ZHD‘N 1m+3;k
T T T T
«— {RRD Id— tDPL le— tOPL —
(BANK0TO 1)
(RCD_ le— RCD fRCD ___
(BANK 0) (BANK 1) (BANK 0)
<—(BIARA/}KSOJ (B/lﬁi 0 (sﬁfﬁ‘f 0
«— RC »le— RC___
(BANK 0) (BANK0)
l— RAS
(BANK 1)
l IRC
(BANK 1)
<ACT 0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
B undefined
CAS latency = 2, burst length = 2 D Don't Care

Note 1: A8,A9 = Don'’t Care.
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1IS42VS16100C1 I $ :

Read Cycle / Page Mode

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | I I I I I I I I I I
—>{ {CHI [«
tCKS <« {CK—> <«—>{CL
CKE _/,‘ {CKA —>|
{CS 74>« tCH
s /1T W\ T\ 7T\ /T L7\ L/ T\
{CS 4e—>{e—>t tCH
RAS N4 / |\ / 1\ / |\ N\ /
tcs > tCH
cAS AR \ |/ N\ / \ |/ / 1\
{cs >t tCH |
WE [ 1\ / |\ / 1\ / |\ \ |/
tAS >« tAH @) @) )
AO-A9 X row X XcoLumimk XcowinX ) D
185 L lenl | | AUTOPRE BANKOAND 1
0 XGor \oosee /N X X XX
ths- W BANKL | BANK L NOPRE BANK00R 1
AlL ) 8! X X X X ) €5 ¢ Xeaw: X
BANKO BANKO BANKO BANKO BANKO
| CS 4e>re—toMD fCH
DQM \ /[
<«— tAC «— tAC [«— tAC—>»| |«—tAC [— tAC—>| |«—tAC—|
«-tOH 4" [<-tOH <tOH 4" [« tOH->/ <« tOH «1OH
DQ Dour m % DOUT M+ DouT % DouT 1+l DouTo DouT 041

! !
1z '4— thz

[«—{RCD —————>[«—{CAC <—1{CAC ><«— {CAC <« {RQL
<«— RAS tRP

<«—{RC

A\

A

<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>

@ Undefined

CAS latency = 2, burst length = 2 D Don't Care

Note 1: A8,A9 = Don't Care.
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|IS9°

Read Cycle / Page Mode; Data Masking

T L . LK T4 T5 T6 7 8 T
oK | I I | | | | | | | |
= {CHI [«
tCks <« {CK —| <« 1{CL
CKE _/,: tCKA —>
{CS 1>} tCH
ST T AT TR TTRALTTN
1CS He—>e>t {CH
RAS N /£ /| \ / |\ / |\ \ |/
{CS e tCH
CAS | [/ |\ \ |/ \ | / \ |/ / |\ |
1CS 1< > {CH
WE [ ]\ / |\ / |\ / |\ \ |/
1AS 4>« thH [ (1) )
AO-AY X ron X ) G ¢ XeownX Xeowmox
b Leosle 2 | | WTORRE | BAKOAWDI
AL0 X row X \ torse / \ Nose / X X X X
S Jerlesf i BANK | gk NOPRE NOPRE BAKOOR
ALl Xeaw X X X X X xema X Xewi )
BANKO BAKO BANK? BAKO BANK?
| 1CS +er«—toMD {CH 1« tQMD—»> |
DQM r /
—tic —tic
{OH
DQ I Doutn
Lz 4 1LZ 4>
«—1RCD >« {CAC <«—1CAC ><«—1CAC >« fRQL
<— {RAS > RP
<«—{RC
<ACT> <READ> <MASK> <READ, ENB> <PRE>
<READA, ENB> <PALL>
B undefined
CAS latency = 2, burst length = 2 [] pont care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
Tl I I I I I I I I I I
—>{ {CHI [« N
CKE [_/ ,‘M {CKA —» ) t
{CS T>[>F {CH
s TN/ AT\ AL T A LL/T\ALL N
tcs >t {CH
m__ N1 /L 7T\ / |\ / |\ A\ |/
tcs tCH
CAS / 1\ | \ |/ | N\ |/ | \ |/ | /
tcs >t {CH
we____ [\ \ |/ \ |/ A\ |/ \
tAS 1>« tAH &) {)

o
AO-A9 Row X XcoLumm ) G 4 XoowoX

45 Jeslest i | WIOPRE | Bawkomwl |
AL0 NO PRE NoPre / X X X X

T 0
S ettt | BANK 1 | BANK 1 | NOPRE | sawoR: |
AlL Gk X X X X X X Ba L X X a1 X
BANKO BANKO BANKO BANKO BANK 0
| tCcs < tCH |
DQM /
tDSle> |« tDH»|DS >« DH »|tDSe>{« IDH »{(DSedle- tDH»{IDSer{« tDH»|tDS|ep < IDH
DQ X Dnm XX Dl }O( DIy D|Nn+1JO DiNo Divo+l
T T T T T T T
<«—RCD—> < tDpPL —>
«— RAS {RP
<«— {RC
<ACT> <WRIT> <WRIT> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 |:| Don't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode; Data Masking

T0 T1 T2 T3 T4 T5 T6 T T8 79 T10
ek ] I | | | | | | | | |
= {CHI [«
tCKS <« {CK — «—>r{CL
CE _fed o
| _tesperest
s/ N/ [\ AL/ AL/ AL/ AL/ |\
(€S et (CH
RAS M/ / |\ / |\ / |\ \ |/
(CS et (CH
CAS [ |\ \ | / \ | / \ | / / |\ |
1CS 1e>1e—>t {CH
WE /1 \ \ |/ \ | / \ | / \ |/
{AS e>{>r tAH ) ) ()
AO-A9 X rou X XcowmnX XeowimnX Xeowin o
18 e slest i | | WIOPRE | BAKDAWDL
AL0 X row X \ ore / \ lorre / X X X X
S Jerfest BANK L | BANK 1 | NOPRE BANK 10R0
AlL ) B ¢ X X X X X suike X X ut X
BANKO BANK( BANKO BANKO BANK(
| fcs - to
QM {' L/ | \A /[
(DS{e>(« DH>DS{e> 1« DH >fiDS{e>(«(DH > DS 4epte- {DH>iDS i« (DH
DQ X oum X X oum XX Dnn X X Do Dol
| | ST B | |
[«—tRCD —————> [« tDPL —>|
l«— tRAS tRP
— R
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
B undefined
CAS latency = 2, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

T0 §! T2 K T4 T5 T6 T7 T8 T9 T10
o ] | | | | | | | | | |
—>| {CHI [«
tckS <« {CK —>| < tcL {CKS &> tCKH
CKE _/,‘ tCKA —>| \ ‘\ /
. {CS 1> {CH
os_A I NALL/ |\ L/ / |\ AN // [\ 1/
R I | N
RAS NI / |\ \ \| / AN
{CS 1e—>1e—>r {CH \
CAS 1\ \ |/ \ / |\ / |\
T ekete ] I |
WE {1\ / |\ | \ |/ / |\
tAS 1> tAH ) \
AO-AY row X XcounmX | ROW
bs Lokl | ATORE | | |1 | suwomor |
ALD Cron X X \ AN WG
s sl tan NOPRE \ BANKOOR1 BANK 1
AL ) I ¢ X skt X \ Xaak 1 X X
BANK 0 BANKO >t {CH \ BANKO BANKO
| {CS 4e>|< tQMD | ]
QM A L |
«—1AC [« tAC j
< tOH l«tOH
DQ DouTH DouT it @
tiz I I [« tHz
[«— trRCD > fCAC >
le— tRAS <« tRp —> «— RAS—
[«— IRC «— fRC—
<ACT 0> <READ> <SPND> <SPND> <PRE> <ACT>
<READ A> <PALL>
B undefined
CAS latency = 2, burst length = 2 [] pont care

Note 1: A8,A9 = Don'’t Care.
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Write Cycle / Clock Suspend

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
o | | I I I I I I I I I
—>| {CHI [«
{CKS fe—>fe— tcKk —> >+ {CL {CKS &>, <>HCKH
CE Al ] A L/
{CS T>{«>t ICH
cs_,'ug/u/\\' ‘/\5[/\AL/\
tcs tCH
RAS AN L /N \ | / \ | /
tcs tCH \
CAS /1 \ N/ /
| {CS te>fe>t {CH | | \ ‘ I
WE [ 1\ \ |/ \ \ |/ / |\
tAS 11 tAH @) \
AO-A9 X row X XcowumnX | ROW
| owslololw | wome [ || | skomor |
AL0 ) €I ¢ X ) \ XX X X
| uslololw | NOPRE ] ] | BaKORD | BANK1 |
Al Yeui X X skt X \ X Bk 1X X X
BAI\IIKO (s . BAKO o BAI}IKO BAI\IIKO
DQM
DS 4e—>|«—>r tDH DS tDH
DQ * DN m X DNH:I}
I | | | |
[¢— tRCD ——————— > <— tDPL—>|
— {RAS >« tRP >« [RAS
[«— RC ><«— (RC
<ACT> <WRIT, SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
@ Undefined
CAS latency = 2, burst length = 2 [ ] pbon't care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Precharge Termination

T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
ek | | | | | | | | | | |
= {CHI [«
1CKS Je>fe— tCK —| «——>riCL
CKE Al s
{CS 1>t CH
s AN/ [\ A/ |\ AL\ L L/ T\ £
{CS 4e—>fe—>t fCH
RAS N | £ /| \ \ |/ \ |/ / |\
{5 e icH
CAS 1\ \ |/ / |\ / |\ \ |/
{CS Jerfert (CH |
WE__ |\ / |\ \ |/ / |\ / |\
{AS 117 tAH (1) 1)
AO-A9 X row X XcownmX X row X XcownnX
s Jenteof | | | | wome
Al ) CD ¢ \ |/ \ | / HhEDA AN
SR NO PRE BANKOOR1 BANK1 NO PRE
B [ | I
AlL \auo [/ \ B0 / \ a0 / X X )CITEN.
BANKO BANKO
{CS 4¢><«— tQMD »t {CH | |
DQM \ [
«—MAC “— tAC <« tAC —tHz
(«10H [« 10H « {OH
DQ DoUT M DoUT M. DOUT m#2
1 '
[«— {RCD »<— {CAC > [— RQL —————>|<«— {Rgp ————————>{«—{CAC—
le— tRAS »e— tRp —————»|<«—1RAS
“— tRC “— IRe
<ACT 0> <READ 0> <PRE (0> <ACT> <READ>
<READA>
@ Undefined
CAS latency = 2, burst length = 4 [] Don't care

Note 1: A8,A9 = Don't Care.
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|IS9°

Write Cycle / Precharge Termination

70 ! T2 K T4 T T6 T7 T8 T9 T10
oK | I I I I I I I I I I
—>| {CHI [«
{CKS fe>ie— tCK —>| L
CKE _/,‘ CKA —>|
{CS T€>{«>} {CH
s T\ T AT T —
tcs >t {CH
RAS N/ / |\ \ |/ \ | / / |\
tcs tCH
CAS /1 \ \ | / / |\ / |\ \ | /
| eslokeostion | | | | |
WE /| \ \ |/ N/ / |\ \ | /
S e I ) (0
AO-A9 X row X XcoLumimk ROW XcouuminX
b Lttt | | | | | e
o )( \ | / \ | / (o) XX
1S feapert i NOPRE BAKOOR ! BANK 1 NOPRE
AlL \suk o/ \ a0 / \ 800 /' X X Nauk 1 X
cs RN St o
DQM {—’ 7( !‘ X
fDH  [«—>-tDH tDH tDH
DS DS tDs DS >
DQ %MN oml }&;N o2 X }m "
T T T T T T
e— tRCD ———————»| — tRep —————>|
le— tRAS ><— {RP > {RAS
[«— {RC <« {RC
<ACT 0> <WRIT 0> <PRE 0> <ACT> <WRIT>
<WRITA>
@ Undefined
CAS latency = 2, burst length = 4 [] pbon't care

Note 1: A8,A9 = Don'’t Care.
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1SS

Read Cycle / Byte Operation

CAS latency = 2, burst length = 4

0 1 2 T3 T4 T5 T6 7 8 T9 T10
ST | | | | | | | | |
—>| {CHI [«
tcks {CK —>] tcL
CKE _/ {CKA —>
tcs tCH
cs _J VAR SNVYARAWARWAR W VYA R W VAR
tcs tCH
RAS N £ /| \ \ | / \ | /
| o] | | | | |
CAS /| \ \N| / / | \ / |\
i = B ey I | |
WE /1 \ / |\ \ | / /| \
| tAS tAH | (1) I | | | |
AO-A9 X row X Xcoumim¥ X row X
| s llolin | AUTO PRE | | BANK 0 AND 1 | |
AL0 X row X ) G XX Ko X
| s deslestar NO PRE ! | BANK 0 OR1 | BANK 1 |
ALl Xeank X X Banki X NET ¢ X X
| BANKD | tos LK o feootion BANKD | BANKO |
UDQM N/ /[T /
| | | s Jeotetaw o | | | |
LDQM A\ YA/ AD% \
le— tAC—>| [«— tHZ l— «— tAC
1z | |eton 12\ | [« toH [ toH
DQ8-15 DouTm DOUT m+2 Dout m+3%
le— tAC [e— tAC
[LZA" [<tOH «tOH:IM
DQO-7 Doutm Dout m+1 (ol
le— trRCD tcAC tQMD tRQL <— {RCD
le— tRAS tRP <«— {RAS
l— tRC tRC
<ACT> <READ> <MASKU>  <ENBU, MASKL> <MASKL> <PRE> <ACT>
<READA> <PALL>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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Write Cycle / Byte Operation

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
cK | | | L} | | L+ | | |
—> {CHI [«
tcKs ICK —> tcL
CKE _/, {CKA —>|
tCcs tCH
cs _f VAR SNIVIARWARWVAR WV A RSNV YA R
tcs tCH
RAS N1 4 /| \ Nl / \ | /
| o | | | | | |
CAS /| \ N/ / |\ /
= o | | | |
WE /| \ N/ \ | / /
|_us w | o | | | |
AO-A9 X row X XcoLunn m} X row X
| tsloleslin | AUTO PRE | | | BANK 0 AND 1 | |
ALD ) LD X_A AN A X
| s deslest NOPRE | | | BANK 0 OR 1 | BAK L |
ALl Xk X X Bkt X NETD ¢ X X
| BANK 0 l BANK 0 fcH BANK 0 | BANK 0 |
| 1CS fe—>| | l
UDQM \ I\ |/
[ Terde=1l | I
LDQM A [\ Z
tbs i tDH
tps tDH [ DS tDH
DQ8-15 X ownn X XDjimet Xonm:s X
DS {DH L ( DS {DH
DQO-7 )( DNm X X DIN m+3)(
T T T T T T
[«— tRCD ————— > l«<— {DPL —>| «<— tRCD
le— tRAS tRP tRAS
[— tRC tRC
<ACT> :\A\Il\g\:!r'l;\i <MASKL> <MASK> <ENB> :5:&2 <ACT>
Undefined
CAS latency = 2, burst length = 4 [[] Dont care
Note 1: A8,A9 = Don't Care.
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Read Cycle, Write Cycle / Burst Read, Single Write
T0 Tl T2 T3 T4 T5 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
{CKS 4>« [CK—_: teH tcL
CKE _/' {CKA —>|
{CS 7>t tCH
SV ARNNYIARNNVIAAVARVARWARWARRVANY,
fcs > tCH
RAS N/ /| \ | | | | | /| \ A\ 1/
tcs tCH
cAS / |\ \ | / \ | /7 T\
T T eledelo ] [ S
WE /1 \ / 1\ \ /N /
tAS -Fe>{<>r tAH | i) ‘ | | | )
AO-AY X row X XcowuumX XcowminX
IR | | | | | | aroere  BaKoMD!
AL X ron X \ Noree / X X
| s Lo BANK 1 | | | ’ | NOPRE  BANKOORI
All Xk 1 X X X X BAN L X:X BV L X
BANK0 BANKD BANKO BANKO
| [CS +e—><—tqup > tcH
DQU A &j; \ | /
«—tAC [ tAC [—tAC «— tAC tDs
« tOH [«tOH <« tOH 4" [« tOH tDH
DQ Doutm Dout m+l Dout m+2% Dout m+3 DINn e
Lz el ' ' etz
[«— tRCD »<— {CAC > [<— tDPL —>|
<«— {RAS »|<«— {RP —
<— {RC
<acT> <READ> :vm‘;; ::ELE;
@ Undefined
CAS latency = 2, burst length = 4 [] pont care
Note 1: A8,A9 = Don't Care.
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Read Cycle
T Tl T 3 T4 T T i T8 0TI i 12
oK | I I | | | | | | | [ T I N
= {CHI [«
{CKS Je>le— tck —| «—>iCL
N Al
{CS 7>« tCH
SV ARNNYIAAVARNNYIAAVARVARVAR Y VARAVARNN VAR
fcs tCH
RAS v / |\ \ |/ \ |/
fcs <>t {CH
CAS {1\ \ |/ / 1\ / |\
T Tl [ [ -
WE [ 1\ / |\ N/ [ |\
tAS 1¢> tAH )
AG-AY X rou X XcowimnX X ron X
Wl | | | | | | HERE | |
AL0 X ron X \ fopee / X row X
AR T | | | MOl ] | BANK
AL Yok 1 X X X X euic1 X X X
BANKO BAKO i BAKD BAVKO
| | fes tQMD | |
QM \ j’
—tAC [— tAC —1AC [— tAC
4" |« tOH [tOH [« tOH [tOH
DQ HW Dour DouT il DouT 2 DOUWS@I
flz- I I |4— thz
[«— {RCD <— {CAC > [e—RQL————| «—{RCD—
— 1RAS »e—1RP <«—RAS—
[— RC > tRC—
<ACT> <READ> :;‘Eﬁi GeT>
B undefined
CAS latency = 3, burst length = 4 [[] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

noom . W W v ® m W T T T 2
oK | | | | Ly L L4 | | | L
—>| {CH [«
tCKS <«— 1CK —>| »CL
CKE —/ t fCKA —>|
{CS T¢>{<>t {CH
s_ M NLL/ | \S

fcs fCH

A
RAS N4 _/
fcs teH
CAS /| \ \
| estooton | | I
WE [/ 1\ / N
S > 1>T tH ()
A4 Xron X X coum’ X o X
[ sl o | | oo | | | | L
A ) ED /] \ Ao X
| usfotolw | | BANK | | | | | | | BANKL
! )( XA XX
BAV\:K 0 BAI\IIK 0 ics - ol e BA!\IK 0
QM A /
[—tAC — tAC —1AC [— tAC—>|
4" < toH «toH 4" *tOH*l <-IOH<>|
DQ Dourm &Dcmmﬂ @Dwmﬂ Dourme3
ILZ-W z
— tReD «— oA > < tpoL l—tReD—
— 1RAS >l IRP >l RAS—
— IRe »e—{RC—
@ <READA> acr

R Undefined

CAS latency = 3, burst length = 4 |:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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Read Cycle / Full Page

T0 Tl T2 T3 T4 5 T6 7 T8 T262 T263 T264 T265
ax 1_f 1] I L4 L I I [ I O A
= {CH [«
tCKS «— {CK —>| < tcL
CKE _/ fCKA —>1
{CS 7>t {CH
s _A VARVARNNYIAAVARVARV/ ANV AAVAR U
tcs fCH
RAS v /| \ / [\ £
| elododo || [ [ ] [
CAS /| \ \ |/ / |\ |\
T 1 [ [
WE / |\ /| \_ N\ /\ |/
| IS T | | o) | | | |
AO-A9 X ron X X coum X
I R e 1 ] [
0 )( \rore: / \ | /
[l [ [ 1 [ [ T T s [ ]
Al \euikof \| BuKo / \ 840 /
| fcs <>t ICH
QM I L
[—tAC — tAC [—tAC [« tAC [e— tAC
[ tOH [«tOH [«tOH «tOH [«tOH
DQ DoUT Om Dour O+l ouT 01 Dot Om DW‘—
{LZ 4> |<—IHZ—>
[<— {RCD > tcAC [«<—{RBD
(BANK 0) (BANK0)
le— tRAS tRP
(BANK ) (BANK0)
[«— RC
(BANK 0)
<ACT 0> <READ0> <BST> <PRE 0>
Undefined
CAS latency = 3, burst length = full page [7] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Ping Pong Operation (Bank Switching)

CAS latency = 3, burst length = 2

T0 T1 T2 T3 T4 T5 6 7 T8 9 T10 T11 T12
k| | | | | L L+ L
—>| {CHI [«
tCKs tCK —> tcL
CKE _/ {CKA —>|
tcs tCH
s_/f N1 /L/ WNVANYV2RNNVYANYY 2R -
cs
RAS | \ | /[ /I \ A\ 1/ | N\ /\| / |
tcs
CAS | /|1 \ N/ /| \ | / |\ \_'7
tcs
WE / |\ /| \ A\ L/ N /7 \
| s ) | |
A0-A9 X row X CoLum ROW
| s AUTOPRE /_‘_\
A )( QA Gon)
| 18 Jer e | | : NOPRE  BANKOOR1 | BANK0OR L
L I
AL \BAKO k1N \eunko/ eI\ \BAWKO / 7 BTN\ BAKO
| | | | | | {CS tQMD «—- tCH | |
DQM ) [
«— tAC l— tAC «— tAC
iz | |etoH| A’I e toH]
DQ DOUT Om }@ DouT Om+1.)
{
‘@\Ntmo ) (BIARNCKD ] (B/S!G\é: 0
l tRCD tcAC tRQL
(BANK 0) (BANK 0) (BANKO)
{
<_(BEer\f\KS 0) (BARE 0)
le— RC
(BANK 0)
tRAS tRP
(BANK 1) (BANKL)
tRC
(BANK 1)
<ACT0> <ACT1> <READ 0> <READ 1> <PRE 0> <PRE 1> <ACT 0>
<READA 0> <READA 1>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle
T0 Tl T2 T3 T4 T5 T6 T7 T8 9 T10 Til T12
oK | I | | | l | | | | [ T
—>| tCHI [«
tCKS «— {CK—>| < tcL
CKE _/< {CKA —>|
1cS fCH
cs _J VARVARWNYIARVARVALVAR NN VIAAWVAR YN
tcs tCH
RAS N £ / |\ \ |/ \ |/
| oietotee | | ] |
CAS AR \ |/ / |\ / |\
o [ | |
WE AR \ |/ N\ / / |\
s Ll | | ) l | | | |
AO-AY row X X com X ROW
s | | | | | | eaonn |
AL0 ( \NOIPREf X_ X RO
s ferolti | | BANK 1 ! | | | BANK0OR1 | | BANK L
P —aD XX XX
BANKO 1es L EANKD N BANKO BANKO
I l |
- { V.
{DSte>(« IDHHIDS tDH »|tDS}edte- IDH »|IDS Je>{«tDH
DQ X onm X) ot X°) DNm+Z&;wm+31
T T T | T T |<— T T T
le— {RCD > tDPL —————— | [e— RCD—
— tRAS &RP “— fRAS —
le— fRC tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
@ Undefined
CAS latency = 3, burst length = 4 [7] Dontt Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Auto-Precharge

0 T T BT B8 T 8 ™ T o T
o L[] S N N I I I B Y B
fckS < [CK—_: o j_ tcL
CKE _/‘ CKA —>!
1CS 7% tCH
Swaa VA vAA NI A VAAVAAVAAVAL VALV AR RN Vs
fcs <t {CH
RAS N / |\ \ |/
tcs fcH
CAS /1 \ \ |/ / |\
[ osioeo | | N A
WE [\ \ |/ / |\
TAS T[T tAH )
AG-AY X ron X X cowm X ROW
| uslodoli WTOPRE
" XX 7T\ %
| sfedofm | | oww | | | | | | ek
S— T X CX
KO s KO . SN
DQM \ /

IDS{*N-IDH*IDS »1eDH HDS >« IDH-H|{DS JepleiDH
DQ X own XX onmet X X w2 DNm+3*

I I I | | | |
l«— {RCD DAL <«— RCD—

[e— fRAS > tRP tRAS —
le— tRC RC —
<ACT> <WRITA> <ACT>

Undefined
CAS latency = 3, burst length = 4 D Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Full Page

T0 Tl T2 T3 T4 T5 T6 T259 T260 T261 T262 T263 T264
ak L] | L1 L FL L1
fCKks [CK—_: (o 1 toL
CKE _/ < CKA —»
. 1CS T[>t ICH I
s _J VAAVARNNVIAAVAR /AAVARNNVANVYAAVAR
fcs <>+ ICH
RAS N / |\ / 1\ |/
| osfetorer || o |
cAS / 1\ \ |/ [ |\ |\
| esioleon | | | | | L
WE /1 \ \ |/ \ [\ |/
S w | 11 ] L]
AC-AY ) € ¢ X cowm
| sl | I | | | |
ALD X ron X \ NoRe / \ | /
| 4 Jeshes} | | | | | | | | WIKIOR ! | |
AlL \BAKO / \BANKO / ABANKO /
| 1cS >t {CH
DQM {_' L
{DSfe>1« tDH»{{DS|e>1«DH »{tDS}ert« (DH»|IDS {erfe tDH»
0Q Y onn ) (DNomﬂ}(_)(oNomiﬂ:Ew)‘O@@O( X
T T T T T T T
le— tRCD [¢— tDPL——>
le— tRAS tRP
— tRC

<ACT0>

<WRIT0>

CAS latency = 3, burst length = full page

<BST> <PRE(>

@ Undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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1SS

Write Cycle / Ping-Pong Operation (Bank Switching)

CAS latency = 3, burst length = 4

70 T it T3 T4 T 76 T T8 T T TR
K| | | L | L
—>| {CHI [«
tcKs tCK —> tCL
CKE _/ . {CKA —>|
fCcS <> {CH
ST TUTRA T[T A T A
tcs tCH
RAS N4 / | \A / I\ /£ AN/
| et [ [ |
CAS /| \ \ | // N // / |\
b % ¥ P _— —
WE / |\ L/ N/ / / |\
= [ y [
AO-A9 X row X Xcouum X ROW
| s W | | | | ATO PRE | |
0 XeX X Q| / )
| skt | | NOPRE — BANKOOR 1 | |
| 1
AlL N0/ \sako/~ o\ TEARTN \si 0/ )
| | | | (CS1e> - o0
—
DQM A /
t0s {DH»| tDSje>1« DH>|tDS {DH-ItDso (€ {DH»| DS {e«{DH»] DSt < IDHMIDS >« (DH]
DQ ( Divom mw 0m+1)b(nw 2 ) D Im k%r\l 1m+l}(:%v 1m+2HDTN ) §
T T T T T T
le— tRRD [ DPL —
(BANKOTO 1) (BANK 0)
kg iy R0 —
oo b e
l— tRC tRC —
(BANK0)
e tRAS
(BANK 1)
e
(BANK 1)
<ACT0> <WRIT 0> <ACT 1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>

Undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Page Mode

T0 Tl T2 T3 T4 5 T6 7 8 T9 T10 Tl T12
ax L1 L F 1 | | | [ T A O O
> CHI [«
1CKS fe>le— tCK —>) < tcL
CKE _/" 1CKA —>
- 1CS 721>} {CH
ARV YAAVARNNYIAR NNV VARNNYIARNNYIAAVWAL N
tcs tcH
RAS N 4 /| \ /| \ /| \ \ |/
tcs toH
CAS 1\ \ |/ \ |/ A\ / |\
sl | | | | [
WE {1\ /| \ / |\ / |\ \ |/
tAS > 1T tAH | (1) ) (1)
AC-A9 Row X ) G € XeowmnX XoouwmoX
45 Leslest i | | | ATOPRE | wwowor | |
ALD ( \ lopse NoPRE / X X X X
AR | BANK 1 | | NOPRE TSN |
AL am X_X D €5 ¢ DED o)
B BANKC BAVKD BANKO BAKO BAVKD
] | 1CS 4>t toMD > <« tCH
DQM A /
[«—{C — {AC < tAC [ 1AC [ AC— [«—tAC
124 $‘ «{0H ﬂ‘ «{oH «toH 4" «toH «toH>] | |«toH
DQ ‘_’m Dourm %DOUWI Dourn% Dovired KON D0vTo O, Dot
p— » etz
[—tCAC >
«—1{RCD >l {CAC > [ tRQL
«— [RAS tRP
[«—1RC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
Undefined
CAS latency = 3, burst length =2 D Don't Care

Note 1: A8,A9 = Don't Care.
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1SS

Read Cycle / Page Mode; Data Masking

CAS latency = 3, burst length = 2

<READA, MASK>

T T T £ T4 T T6 T T T T
ax L 1| | | L | | I I I A
tcks [CK—_: o j_ >iCL
CKE _/ {CKA —>|
1cS ¢ > {CH
ARV AV AR V2RV V2RV VAR NNNVAAVAA
1CS 4e—> tCH
RAS \Nv4 / 1\ / |\ / 1\ \ | /
fcs fCH
CAS /1 \ A\ / A\ / \ |/ / 1\
1cs {cH | | ‘ | |
WE {1\ /| \ / |\ / 1\ \ |/
thS ¢ I 1) ) i)
AG-AY X ron X XcowminX YoouwnnX XcowioX
15 Lol ol | | | wome | ool | |
0 )( \owe /T N\wome /7 K XXX
O [ 1 [ " [ s | ]
Al )( () DD D€ ( Yonr
BAKO BANKO BANKO BANK O BANK
| fcs tQuD > tCH e tQuD
DQu \ L7 T
[e—tC> e tAC [— tAC [ A
fLz l«tOH 4" «tOH [«~tOH
DQ ‘_’lm DouTm % DouT el DouT
L_[CAC
[—tCAC
[«—tRCD > tcAC
«— {RAS
[«—{RC
<ACT> <READ> <READ> <READ, MASK>  <ENB> <PRE>

<PALL>

B Undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode

{CS 14> tCH

tcs tcH

10 T . BT T5 T 7 it T ™o T
K| | [ ] | | | | L1
—>| {CHI [«
tCKS <« {CK —>| fcL
CKE _/ CKA —»1

RAS \ /

| fcs fCH | |
CAS 1\

[ |

: |
\

{cs > (CH | |
WE F 1\

s 7 INTTA LT AL T
/
A\
A\

||

/
A\
A\

7TINT T\
\
/
/

A
/
\

ts > (AH | | ) l

/_:_

[

AO-A9 Row X XcownX XeowminX Xoou

o
NoX

s Joofeolin | | | | | owome | | om0t |
ALD L \ fopre NopRE / X X X X

s oo | | o | KL | NOPRE | | BAKOOR!
w1 poui A X X e X E

DQM is{_.

BANKO BANKO BANKO

{DSTer{«(DHDSte>{<DH HDS

<><-tDHb( tDs+>+tDH>|mv > tm&
D D DN m+1 DiNn D Do+l
Q X o XX Iwm+ ) § @2 ) & €I § €I

[«—1tRCD [ DPL ——>|
le— tRAS >« {RP
[—1RC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
B Undefined
CAS latency = 3, burst length = 2 D Don't Care
Note 1: A8,A9 = Don’t Care.
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Write Cycle / Page Mode; Data Masking

T0 Tl T2 IE T4 75 T6 T7 T8 79 T10 T11 12
ak LI ] L+ Lt L [ N T I T I A I O B
O erfe— o — M feL
E AP
(e oot o
S ARNNYIAAVARRNYIARNNYIAANSYIALAVAR NNV ISR
tcs o
RAS A/ / |\ /| \ / |\ \ |/
tes toH
cis [\ \ |/ A/ A/ / |\
| s feotert o |
WE [\ A/ \ |/ \ |/ \ |/
[AS 1> [e>T tAH 1) ) (1)
A0A9 X ron X Xcowmink XoowmiX XoowmoX
5 Leslert T T
AL0 )( \ topse / \ tobse /= X X X X
AR BANK L BAK 1 | . NOPRE . BANK 10RO
All )( X X ) €5 ¢ Xk
BANK O BANKO BANKO BANKO BANKO
| {CS 4> 4>+ {CH
D A £/ 1 \Q /[
lDSid-)(-tDH*IDS le>{« (DH »}{DS}eri« DH ) {DS{ert¢ IDH»|tDS}er{« (DH
0Q ) D ¢ €I § 0 ¢ X Do %( DNO+11
T T T T T T T T T
«—RCD————>, [« {DPL —>|
l«— {RAS tRP
— e
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
@ Undefined
CAS latency = 3, burst length = 2 [[] on't care

Note 1: A8,A9 = Don't Care.
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Read Cycle / Clock Suspend

CAS latency = 3, burst length =2

Tl T2 T3 T4 I T6 T7 8 79 T10 T T12
ok ] | | L 11 Lt L
fckS < ICK—_: o j_ »CL {CKS e <>HCKH
e _/ " kA > A 1/
1CS T[>t tCH
s AN/ |\ AL / T\ \ | // |\
o | | \ | |
w0\ |/ 7T \ |/
tcs tcH
oS /1 \ \ |/ \ [ 1\
tcs fCH | ‘ | | \ |
WE [\ / |\ | \ |/
1AS 1T A1 i) \
A0-A9 X ron X Xcowmink |
1S Jesleo | owome | | | |1 | owwomor | |
ALD ) €D | A | X:X
S et 8 NOFRE \ BAKDOR 1
ALl Y ) | X suwt X \
BANKO BANKO BANK 0
| 1CS 1« tQMD >t ICH |
DQu A f
[—tAC [ tac —
[« tOH [« tOH
DQ W DouTm % Do @
12 e ' ' 1z
[— 1RCD <« CAC >
l— tRAS > tRP
— e
<ACT> <READ> <SPND> <SPND> <PRE>
<READA> <PALL>

B undefined
|:| Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Clock Suspend

1 Tl n LR BT 7 T8 ™moooTo T T
ax L1 L P L1 [ Y O A Y B Y B
toksgefe— o] ™ ol toks g
N A \ L/
{CS 7>t tCH
s_/ 1IN/ \V I\ /\\| | | JARNNVIARVARNNYY
tcs tCH
RAS N/ /| ) \ |/ \ |/
tcs tCH
CAS {1\ N\ /[ / |\ / 1\
| s o | | L | | | |
Ve [ |\ \ |/ | \ |/ / |\
tAS 7> tAH ) \
A0-A9 X row X XcownnX | ROl
| wslololm | | owome | | ] | | mwownr | |
o XX X XX (1)
| s deskesl i | | \OPRE | \ | | | BANKOOR | | BAK 1
w1 )( ) ED \ XX

B LT o B0 KO
o {

DS 4« tDH DS 4« tDH
DQ * Dvm X *D\NmﬂX
. T T | | T T T

< [ROD j«— top. ——————>

— RAS fRP >te— RAS—

[ RC >«— fRC —

<A SURIT,SPND> ~ <SPND> <PRE> <AcT>
<WRITA, SPND> <PALL>
B undefined

CAS latency = 3, burst length = 2 |:| Don't Care

Note 1: A8,A9 = Don'’t Care.
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Read Cycle / Precharge Termination

70 T T T3 T4 TS T6 7 T8 79 T10 Ti1 T12
ST | L_
—> tCHI [«
{CKS 4> tCK —> tcL
s _/ / {CKA —>f
tCS fCH
S an N Vy2awaAR NV 2a WAR NNV 2A WALV ANV /2wl
fcs {CH
RAS A/ / |\ \ |/ \ |/
| opde || || [ [ ] |
CAS /| \ \ [/ / |\ / |\
[ = . I |
WE /| \ / |\ \ |/ / |\
S g1 | [ [ ] |
AO-AY X row X Xcowwinm ROW
| b deolentun | | || | [ |
0 X=X \ | / \ |/ (o)
| R | | NOPRE | | BAKOORT | | | BANK 1 |
Al Neawco \| B0 /' \ Butko / X X
| | [ [ o I TR
> tQMD !
QM A L
[—tAC [— tAC [— tAC [— tHz
[« tOH [« tOH [«tOH
DQ DouT DouT DouT 2
{LZ {e—> | I
[«— trRCD tcaC < fRQL <— {RCD
[«— tRAS tRP <«— RAS
[«— fRC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>

Undefined

CAS latency = 3, burst length = 2 D Don't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

CAS latency = 3, burst length = 4

10 Tl T LK} T T T6 T T8 T T10 mo T
T I I | | Lt | | N
oS teorf— 1o —] O [—ic
OE Al s
{CS 14>t {CH
ST NI T T T T T T LTS
{CS 4> tCH
RAS N/ /| \ \ |/ \
fcs tCH
CAS {1\ N/ / ]\ /
| esdoloton | | |
WE {1\ \ |/ N\ / / 1\
tAS 14>« tAH 1)
A-A9 X rou X XcowmnX RN
P — ] E
Al ) €D \ |/ \ |/ (on )
s " NO PRE BAVKOOR -
|
ALL \awiko) \ 840/ \ aao / X X
tcs toH e [ et B0
([l
fDH [« 1DH tDH
DS DS DS
0Q ) € DNOm+l}d_;N0m+2 X
f T T [ [ T T
l«— RCD < {RCD
RAS < tRP >le— [RAS
[— RC tRP
<ACT0> <WRIT 0> <PRE 0> <ACT>

Undefined

|:| Don't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

70 T1 T2 T3 T4 T5 T6 T7 T8 T9 T T11 T12
oK | | L} T .
—>| {CHI [«
tcKs tCK —> tcL
CKE _/ CKA —>|
tCs tCH
s _f VAARVARRNVARWARWALWAR SN WVAR WAL W VA
tcs tCH
RAS N /£ / |\ A/ A |/
[ st | | | | | | | |
cAs 1\ \ |/ / |\ / |\
B lodedo | T T [ ]
WE / \ / |\ \ |/ / |\
ths tH | | ) | | | | | |
A0-A9 row X ) CIUIE) ¢ X row X
s W | | AUTO PRE | | BaKOMDT | | |
o ( X__X XX X X
ths W | NO PRE | | | wkore ] | BANK 1
Al ( Xeai X W aaik X XX
BAKD | | BKD o o <:-ICH B0 | | BAKO
UDQM AN/ /[ /
[ N N N =Y b | [ | ]
LDQM \ [/ \
[ tAC [ tHz [e—tA [— tAC [ tHz
1z | |eton 12 < toH
DQ8-15 DouTm DoUT m#2 DouT m#3
[— tAC [«— tAC [— tHz
Lz [«1OH [tOH
DQO-7 DouTm DouT m#L
[«<— tRCD tCAC tQMD fRQL [«— tRCD—
[«— tRAS RP tRAS —
[<— tRC tRP —
<ACT> <READ> <MASKU>  <ENBU, MASKL>  <MASKL> SPRE> <ACT>
<READA> <PALL>
B Undefined
CAS latency = 3, burst length = 4 |:| Don't Care

Note 1: A8,A9 = Don't Care.
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Write Cycle / Byte Operation

T0 Tl T2 T3 T4 T5 T6 T T8 T T10 Ti1 T12
oK | I | | | | | | | | | L
= {CH [«
{CKS &> tcK —> tcL
CKE _/ tCKA —»
1CS 1 fCH
s _/ VARVARCNYVARVARVARVARWNYIARWAR RNV
tcs > tCH
RAS N / |\ A\ / \ |/
| ot | | L[ [ ] [
CAS /1 \ \ |/ / |\ / |\
[ oot || L [ 1 | [
WE /1 \ A\ / \ |/ /| \
| st | | P [
AO-A9 X ron X XcowmnX X row X
| b W | owore | | | | amwowp: | | |
" GD D C— XX
| s el | NOPRE BKOORL | | BN
Al ) €I ¢ X sk X CID X X
| BANK 0 BANKO BANK BANKO
| 1CS Jep, tcH | |
UDQM \ WE /
1cs tcH )
Logw AL/ )\ [\ LL
tps tDH ( )
DS« tOH tDs tDH
DQ8-15 { owm DN m#L Xoun3 X
tos {DH ( ( tDs q toH
DQO-7 DA m X X w3
| | | | | | | |
l— tRCD > «— tDPL ———— > [— tRCD—
le— RAS trRP tRAS —
“— RC > tRP —
<ACT> <WRIT> <MASKL> <MASK> <ENB> <PRE> <ACT>
<WRITA> PAL
Undefined
CAS latency = 3, burst length = 4 [ ] pon't care

Note 1: A8,A9 = Don't Care.
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Read Cycle, Write Cycle / Burst Read, Single Write

T0 Tl T T3 T4 5 T6 T7 8 79 T10 Tl T12
ac L1 Lt Lt L [ O O Lt [
s terp— —] O et
CKE _/,‘ fCKA —»|
{CS 1> tCH
S AR NNYIAAVARNNY I AAVARVARVARVARNNY VAR NNV
{CSfeslet tOH
RAS NV / 1\ / 1\ \ |/
tes toH
oS {1\ \ |/ \ |/ / 1\
| tcs tcH
WE [/ 1\ / |\ \ |/ \ |/
WS T e ) i)
AOA9 X ron X XcownnX Xcowmn
sl | | | WTOPRE BANKOAID L
AL0 )( \ 1ok / X )
us Lol Bk OFRE BAKOOR!
Al )( X X X st X ) € x
BANKO BANKO BANKO BANK O
| | €S dere—toup <>-ICH .
QU ) /
— tc o
fDH
DQ Din
tz
le— RC tCAC «— DL ————>
<« RAS »e— fRP —
IR
<ACT> <READ> :V\GVSTTAi :: ES;
B undefined
CAS latency = 3, burst length = 2 [] pon't care
Note 1: A8,A9 = Don't Care.
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ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Frequency Speed (ns) Order Part No. Package
100 MHz 10 IS42VS16100C1-10T 400-mil TSOP 1l
100 MHz 10 IS42VS16100C1-10TL 400-mil TSOP Il, Lead-free

Industrial Range: -40°C to 85°C

Frequency Speed (ns) Order Part No. Package
100 MHz 10 IS42VS16100C1-10TI 400-mil TSOP 1l
100 MHz 10 IS42VS16100C1-10TLI 400-mil TSOP Il, Lead-free
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PACKAGING INFORMATION

Plastic TSOP
Package Code: T (Type II)

N N/2+1
1000000 oooooon—— «
1. Cdntrolling dimension: millimeters, unless otherwise
specified.

2. BSC = Basic lead spacing between centers.

3. Dimensions D1 and E do not include mold flash protru-
sions and should be measured from the bottom of the
package.

. Formed leads shall be planar with respect to one another
within 0.004 inches at the seating plane.

El E

TIO0T TO0000T,
1

N/2

<«—— D——>

SEATING PLANE

[ 7777777777777777777777 \ A
i S A "y
> e« > |<Db ALAl *‘ “LL aj tc

Plastic TSOP (T - Type II) (MS 24)

Plastic TSOP (T - Type II) (MS 25) Plastic TSOP (T - Type II) (MS 24)

Millimeters Inches Millimeters Inches Millimeters Inches

Symbol Min  Max Min  Max Symbol Min  Max Min  Max Symbol Min  Max Min  Max
Ref. Std. Ref. Std. Ref. Std.

N 24126 N 40/44 N 44/50

A 1.20 0.0472 A 1.20 0.0472 A 1.20 0.0472

Al 005 0.15 0.002 0.0059 Al 005 0.15 0.002 0.0059 Al 005 0.15 0.002 0.0059

b 030 051 0.012 0.0201 b 0.30 0.5 0.012 0.0157 b 030 045 0.012 0.0157

c 012 021 0.005 0.0083 c 012 021 0.005 0.0083 c 012 021 0.005 0.0083

D 17.01 17.27 0.670 0.6899 D 1831 1851 0.721 0.7287 D 2085 21.05 0.821 0.8287

E;y 749 775 0.295 0.3051 E; 10.06 10.26 0.396 0.4040 E; 10.06 10.26 0.396 0.4040

e 1.27BSC 0.050 BSC e 0.80 BSC 0.031BSC e 0.80 BSC 0.031BSC

E 9.02 942 0.462 0.4701 E 1156 11.96 0.455 0.4709 E 1156 11.96 0.455 0.4709

L 040 0.60 0.016 0.0236 L 0.40 0.60 0.016 0.0236 L 040 0.60 0.016 0.0236

a 0° 5° 0° 5° a 0° 8° 0° 8° a 0° 8° 0° 8°
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