1S42S516100

1SST

512K Words x 16 Bits x 2 Banks (16-MBIT)
SYNCHRONOUS DYNAMIC RAM SEPTEMBER 2000

FEATURES

Clock frequency: 166, 143, 125, 100 MHz

Fully synchronous; all signals referenced to a
positive clock edge

Two banks can be operated simultaneously and

independently

Dual internal bank controlled by A11 (bank select)

DESCRIPTION

1SS1's 16Mb Synchronous DRAM 1S42516100is organized
as a 524,288-word x 16-bit x 2-bank for improved
performance. The synchronous DRAMs achieve high-speed
data transfer using pipeline architecture. All inputs and
outputs signals refer to the rising edge of the clock input.

PIN CONFIGURATIONS

* Single 3.3V power supply 50-Pin TSOP (Type Il)
e LVTTLinterface
A4
* Programmable burstlength vee % 1 ® 50 % GND
1/100 2 49 /1015
- (1,2, 4, 8, full page) vo1 [ s [T vo14
* Programmable burst sequence: GNDa [T 4 4711 GNDQ
; o2 [I] s 46[ 1] 1013
Sequential/Interleave vos M s [T vor2
e Auto refresh, self refresh veea [ 7 4[T] veea
Vo4 [T 8 43[T] vo11
* 4096 refresh cycles every 128 ms vos o 2T voto
¢ Random column address every clock cycle GNDa [T 10 411 GNDQ
* Programmable CAS latency (2, 3 clocks) ,}ff % :; gg % :fgz
* Burst read/write and burst read/single write veea % 13 38 % veea
. s LDQM 14 37 NC
operations capability we [ s 3] ubam
» Burst termination by burst stop and precharge CAs [T] 16 35 [T] cLK
RAS [T] 17 34[I] CKE
command s M ] ne
* Byte controlled by LDQM and UDQM A1 [T 19 s2[ ] A9
« Package 400-mil 50-pin TSOP I e i
Al [T 22 29[ 1] A6
A2 [T] 23 28| T] A5
A3 [T] 24 27[ 1] A4
vee [T 25 26 J] GND
PIN DESCRIPTIONS
AO-A11 Address Input CAS Column Address Strobe Command
A0-A10 Row Address Input WE Write Enable
Al1 Bank Select Address LDQM Lower Bye, Input/Output Mask
A0-A7 Column Address Input ubQM Upper Bye, Input/Output Mask
I/00 to I/015 Data I/0 Vcce Power
CLK System Clock Input GND Ground
CKE Clock Enable VceQ Power Supply for I/O Pin
CS Chip Select GNDQ Ground for I/0 Pin
RAS Row Address Strobe Command NC No Connection

ISSI reserves the right to make changes to its products at any time without notice in order to improve design and supply the best possible product. We assume no responsibility for any

errors which may appear in this publication. © Copyright 2000, Integrated Silicon Solution, Inc.
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PIN FUNCTIONS

Pin No. Symbol

Type

Function (In Detail)

20to 24
271032

A0-A10

Input Pin

A0 to A10 are address inputs. A0-A10 are used as row address inputs during active
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 A11 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 automati-
cally after the burst access.

These signals become part of the OP CODE during mode register set command
input.

19 A1

Input Pin

A11 is the bank selection signal. When A11 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 rcommand 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.

1/00 to
I/015

2,3,56,89 1
12, 39, 40, 42, 43,
45, 46, 48, 49

I/O Pin

/00 to 1/015 are I/O pins. I/O through these pins can be controlled in byte units
using the LDQM and UDQM pins.

14, 36 LDQM,

ubaMm

Input Pin

LDQM and UDQM control the lower and upper bytes of the I/O buffers. In read
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 corre-
sponds to O 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 VeeQ

Power Supply Pin

VeeQ is the output buffer power supply.

1,25 Vce

Power Supply Pin

Vcc 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
Vce max Maximum Supply Voltage —-1.0to +4.6 \Y
Vceca mMax Maximum Supply Voltage for Output Buffer —-1.0to +4.6 \Y
VIN Input Voltage —-1.0to +4.6 \Y
Vout Output Voltage -1.0to0 +4.6 \Y
Pp max Allowable Power Dissipation 1 w
Ics Output Shorted Current 50 mA
TorPr Operating Temperature Oto +70 °C
TsTG Storage Temperature -55 10 +150 °C

DC RECOMMENDED OPERATING CONDITIONS® (At Ta = 0 to +70°C)

Symbol Parameter Min. Typ. Max. Unit
Vce, VeeQ Supply Voltage 3.0 3.3 3.6
ViH Input High Voltage® 2.0 — Vop + 0.3
Vi Input Low Voltage® -0.3 — +0.8

CAPACITANCE CHARACTERISTICS"2 (At Ta = 0 to +25°C, Vcc = VeeQ = 3.3 + 0.3V, f = 1 MHz)

Symbol Parameter Typ. Max.  Unit

CiNn Input Capacitance: A0-A11 — 4 pF

Cin2 Input Capacitance: (CLK, CKE, CS, RAS, CAS, WE, LDQM, UDQM) — 4 pF

Cl/O Data Input/Output Capacitance: 1/00-1/015 — 5 pF
Notes:

1. Stress greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the device. Thisis 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 conditions for extended periods may affect

reliability.
. Allvoltages are referenced to GND.
. VIH (max) = Vcca + 2.0V with a pulse width < 3 ns.

A WN

. ViL (min) = GND - 2.0V with a pulse < 3 ns and -1.5V with a pulse < 5ns.

Integrated Silicon Solution, Inc. — 1-800-379-4774
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DC ELECTRICAL CHARACTERISTICS (Recommended Operation Conditions unless otherwise noted.)

Symbol Parameter Test Condition Speed Min. Max. Unit
I Input Leakage Current 0V < VIN £ Vcce, with pins other than -5 5 pA
the tested pin at OV
loL Output Leakage Current Output is disabled -5 5 MA
0V < Vout < Vce
VoH Output High Voltage Level lout = -2 mA 2.4 — \Y
VoL Output Low Voltage Level lout = +2 mA — 0.4 \Y
lcct Operating Current(? One Bank Operation, CAS latency = 3 -6 — 190 mA
Burst Length=1 -7 — 160 mA
tRC > tRC (min.) -8 — 140 mA
lout = OmA -10 — 120 mA
Icc2P  Precharge Standby Current  CKE < ViL (maX) tCK = tCK (MIN) — — 3 mA
Icc2PS (In Power-Down Mode) tCK = o0 — — 2 mA
Icc2N  Precharge Standby Current  CKE > ViH (MIN) tCK = tCK (MIN) — — 30 mA
Icc2NS (In Non Power-Down Mode) tCK = — — 6 mA
Icc3P  Active Standby Current CKE < ViL (MAX) tCK = tCK (MIN) — — 3 mA
Icc3PS  (In Power-Down Mode) tCK = — — 2 mA
IccBN  Active Standby Current CKE = VH (MIN) tCK = tCK (MIN) — — 40 mA
IccBNS (In Non Power-Down Mode) tCK = — — 15 mA
Icca Operating Current tCK = tCK (mIN) CAS latency = 3 -6 — 210 mA
(In Burst Mode)™ lout = OmA -7 — 180 mA
-8 — 160 mA
-10 — 140 mA
CAS latency =2 -6 — 210 mA
-7 — 180 mA
-8 — 160 mA
-10 — 140 mA
Iccs Auto-Refresh Current tRc = trRC (MIN) CAS latency = 3 -6 — 210 mA
-7 — 180 mA
-8 — 160 mA
-10 — 140 mA
CAS latency =2 -6 — 210 mA
-7 — 180 mA
-8 — 160 mA
-10 — 140 mA
Icce Self-Refresh Current CKE <£0.2V — — 1 mA
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 Vcc and GND for each memory chip
to suppress power supply voltage noise (voltage drops) due to these transient currents.

2. lcc1 and lec4 depend on the output load. The maximum values for Icc1 and Icc4 are obtained with the output open state.

Integrated Silicon Solution, Inc. — 1-800-379-4774 5
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AC CHARACTERISTICS23

6 7
Symbol  Parameter Min. Max. Min. Max. Units
tck3 Clock Cycle Time @ Latency =3 6 — 7 — ns
tck2 CAS Latency =2 8 — 8.6 — ns
tac3 Access Time From CLK® CAS Latency =3 — 55 — 6 ns
tac2 CAS Latency =2 — 6 — 6 ns
tcHI CLKHIGH Level Width 2 — 25 — ns
teL CLKLOW Level Width 2 — 25 — ns
toH3 Output Data Hold Time @ Latency =3 2.5 — 2.5 — ns
ton2 CAS Latency =2 25 — 25 — ns
tLz Output LOW Impedance Time 0 — 0 — ns
tHz3 OutputHIGH Impedance Time® CAS Latency =3 — 55 — 6 ns
tHz2 CAS Latency =2 — 6 — 6 ns
tps Input Data Setup Time 2 — 2 — ns
toH Input Data Hold Time 1 — 1 — ns
tas Address Setup Time 2 — 2 — ns
taH Address Hold Time 1 — 1 — ns
toks CKE Setup Time 2 — 2 — ns
tekH CKE Hold Time 1 — 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3 — 1CLK+3 — ns
tcs Command Setup Time (CS, RAS, CAS, WE, DQM) 2 — 2 — ns
tcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — ns
tre Command Period (REF to REF / ACT to ACT) 60 — 63 — ns
tRAS Command Period (ACT to PRE) 42 100,000 42 100,000 ns
trp Command Period (PRE to ACT) 18 — 20 — ns
trcp Active Command To Read / Write Command Delay Time 16 — 16 — ns
tRRD Command Period (ACT [0] to ACT[1]) 12 — 14 — ns
torL3 Input Data To Precharge CAS Latency =3 1CLK — 1CLK — ns
Command Delay time L
topL2 CAS Latency =2 1CLK — 1CLK — ns
toaL3 Input Data To Active / Refresh CAS Latency =3 1CLK+rRP  — 1CLK+rRP  — ns
Command Delay time (During Auto-Precharge) L
toaL2 CAS Latency =2 1CLK+trr — 1CLK+trr — ns
tr Transition Time 1 10 1 10 ns
tREF Refresh Cycle Time (4096) — 128 — 128 ms
Notes:

1. When power is first applied, memory operation should be started 100 ps after Vcc and VecQ reach their stipulated voltages. Also
note that the power-on sequence must be executed before starting memory operation.

. Measured with ttr=1ns.

. The reference level is 1.4 V when measuring input signal timing. Rise and fall times are measured between Vi (min.) and ViL
(max.).

. Access time is measured at 1.4V with the load shown in the figure below.

. The time tHz (max.) is defined as the time required for the output voltage to transition by + 200 mV from Vox (min.) or VoL (max.)
when the output is in the high impedance state.

w N

[ 088

6 Integrated Silicon Solution, Inc. — 1-800-379-4774
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AC CHARACTERISTICS(:23)

8 -10
Symbol  Parameter Min. Max. Min. Max Units
tck3 Clock Cycle Time @ Latency =3 8 — 10 — ns
tok2 CAS Latency =2 10 — 10 — ns
tac3 Access Time From CLK® CAS Latency =3 — 6 — 7 ns
tac2 CAS Latency =2 — 7 — 9 ns
tcHi CLKHIGH Level Width 3 — 35 — ns
tcL CLKLOW Level Width 3 — 35 — ns
toH3 Output Data Hold Time @ Latency =3 2.5 — 2.5 — ns
toH2 CAS Latency =2 25 — 25 — ns
tLz Output LOW Impedance Time 0 — 0 — ns
tHz3 OutputHIGH Impedance Time® CAS Latency =3 — 6 — 7 ns
tHz2 CAS Latency =2 — 7 — 9 ns
tps Input Data Setup Time 2.5 — 2.5 — ns
toH Input Data Hold Time 1 — 1 — ns
tas Address Setup Time 25 — 25 — ns
taH Address Hold Time 1 — 1 — ns
toks CKE Setup Time 25 — 25 — ns
tekH CKE Hold Time 1 — 1 — ns
tcka CKE to CLK Recovery Delay Time 1CLK+3  — 1CLK+3  — ns
tcs Command Setup Time (CS, RAS, CAS, WE, DQM) 25 — 25 — ns
tcH Command Hold Time (CS, RAS, CAS, WE, DQM) 1 — 1 — ns
tre Command Period (REF to REF / ACT to ACT) 68 — 70 — ns
tRAS Command Period (ACT to PRE) 48 100,000 50 100,000 ns
trp Command Period (PRE to ACT) 20 — 20 — ns
trcD Active Command To Read / Write Command Delay Time 20 — 20 — ns
tRRD Command Period (ACT [0] to ACT[1]) 16 — 20 — ns
torL3 Input Data To Precharge CAS Latency =3 1CLK — 1CLK — ns
Command Delay time L
topL2 CAS Latency =2 1CLK — 1CLK — ns
toaL3 Input Data To Active / Refresh CAS Latency =3 1CLK+rRP  — 1CLK+rRP  — ns
Command Delay time (During Auto-Precharge) L
toaL2 CAS Latency =2 1CLK+rRP  — 1CLK+rRP  — ns
tr Transition Time 1 10 1 10 ns
tREF Refresh Cycle Time — 128 — 128 ms
Notes:

1.

w N

[ 088

note that the power-on sequence must be executed before starting memory operation.
. Measured withtt =1 ns.

. The reference level is 1.4 V when measuring input signal timing. Rise and fall times are measured between Vi1 (min.) and ViL

(max.).

. Access time is measured at 1.4V with the load shown in the figure below.
. The time tHz (max.) is defined as the time required for the output voltage to transition by + 200 mV from Vox (min.) or VoL (max.)

when the output is in the high impedance state.

When power is first applied, memory operation should be started 100 ps after Vcc and VccQ reach their stipulated voltages. Also

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

SYMBOL PARAMETER -6 -7 -8. -10. UNITS
— Clock Cycle Time 6 7 8 10 ns
— Operating Frequency 166 143 125 100 MHz
tcac CAS Latency 3 3 3 3 cycle
trcD Active Command To Read/Write Command Delay Time 3 3 3 3 cycle
trRAC RAS Latency (trcb + tcac) 6 6 6 6 cycle
tRc Command Period (REF to REF / ACT to ACT) 9 9 9 9 cycle
tRAS Command Period (ACT to PRE) 6 6 6 6 cycle
trRP Command Period (PRE to ACT) 3 3 3 3 cycle
tRRD Command Period (ACT[0] to ACT [1]) 3 3 3 3 cycle
tcco Column Command Delay Time 1 1 1 1 cycle
(READ, READA, WRIT, WRITA)
topL Input Data To Precharge Command Delay Time 1 1 1 1 cycle
tbAL Input Data To Active/Refresh Command Delay Time 4 4 4 4 cycle
(During Auto-Precharge)
trRBD Burst Stop Command To Output in HIGH-Z Delay Time 3 3 3 3 cycle
(Read)
tweD Burst Stop Command To Input in Invalid Delay Time 0 0 0 0 cycle
(Write)
traL Precharge Command To Output in HIGH-Z Delay Time 3 3 3 3 cycle
(Read)
twoL Precharge Command To Input in Invalid Delay Time 0 0 0 0 cycle
(Write)
tpaL Last Output To Auto-Precharge Start Time (Read) —2 —1 -2 —1 cycle
tamp DQM To Output Delay Time (Read) 2 2 2 2 cycle
tomp DQM To Input Delay Time (Write) 0 0 0 0 cycle
tmcp Mode Register Set To Command Delay Time 2 2 2 2 cycle
AC TEST CONDITIONS (Input/Output Reference Level: 1.4V)
Input tex -
t«— tcHl —|j<«— toL
DOV “reesreeeennes
CLK 14V
oov |
—>| tcs [«—tcH—>]
2.0V -
INPUT 1.4v<--j< *
08V - ton 747“0*»
OUTPUT 1.4V 1.4V
Output Load 50 Q
110 O :L AVAVA O +1.4V
I 50 pF
8 Integrated Silicon Solution, Inc. — 1-800-379-4774
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COMMANDS

Active Command

|
|

CLK

CKE HIGH

CS

RAS

CAS

A0-A9 ROW

A10 ROW

BANK 1

UL P]
IR

A1

BANK 0

Write Command

|
|

CLK

CKE HIGH

CS

RAS

CAS

i)

U

A0-A9 coLumN()

AUTO PRECHARGE

A10

BANK 1

A1

X
X NO PRECHARGE X
X X

BANK 0

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

Read Command

CLK
CKE HIGH
RAS _/ \_
CAS \ /
AO-A9 X corumn () X
AUTO PRECHARGE
A10 X X
NO PRECHARGE
BANK 1
A1 X X

BANK 0

Precharge Command

CLK
CKE HIGH
CS \ /
RAS \ /
CAS / \
WE \ /
A0-A9 X X
BANK 0 AND BANK 1
A10 X X
BANK 0 OR BANK 1
BANK 1
Al1 X X
BANK 0
|:| Don't Care

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

No-Operation Command

|

CLK

CKE HIGH

s N\
RAS 7
CAS /
WE /

A0-A9 X
A10 X
X

A1

AR Adn

Mode Register Set Command

|
|

CLK

CKE HIGH

Il

s\
RAS N\
cAS ____ \
WE N\

A0-A9 X opcooe X
A10 X opcobe X
A1 X orcooe X

Device Deselect Command

CLK | ; |

CKE HIGH

A0-A9

A10

><><><><><><(

A1

Auto-Refresh Command

CLK

CKE HIGH

s N\

AAS N\
cAs N\
WE /

A0-A9

X
A10 X
X

A1

IANARND

|:| Don't Care

10
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COMMANDS (cont.)

Self-Refresh Command

CLK _I }
CKE \

s T\
WE /

A0-A9 X
A10 X
X

A1

R

Clock Suspend Command

CLK

CKE BANK(S) ACTIVE\

|
|

cs NG
RAS X nop X
CAS X e X
we __nop X X
AO-A9 X X
A10 X
ATt X )

Power Down Command

|

CLK

CKE ALL BANKS IDLE'\

cS X nop o X

RAS X nop X

CAS X nor X

T X
AO-A9 X X

A10 X X

Al1 X X

Burst Stop Command

CLK

CKE HIGH

cs N\
RAS /
CAS 7
WE N\

A0-A9 X
A10 X
X

A1

Innean

|:| Don't Care

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

The 1S42516100 product incorporates a register 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
then the 1S42S516100 should be initialized by executing a
mode register set command.

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

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

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

The 1S42516100 includes two banks of 4096 rows each.
This command selects one of the two banks according to
the A11 pin and 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 DRAMs.

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 A11 is precharged. After executing this
command, the next command for the selected bank(s) is
executed after passage of the period trp, 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 A11 is precharged.
When the A10 pin is LOW, the bank selected by the A11
pin remains in the activated state after the burst read
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 I/O pins in the cycle in which this
command.

The selected bank must be activated before executing this
command.

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

After the input of the last burst write data, the application
must wait for the write recovery period (ippL, tpAL) 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 at least 4096 times
every 128 ms.

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

12
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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 operation is started by dropping
the CKE pinfrom HIGH to LOW. The self-refresh operation
continues as long as the CKE pin remains 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 next command cannot be
executed until the device internal recovery period (trc)
has elapsed. After the self-refresh, since it is impossible
to determine the address of the last row to be refreshed,
an auto-refresh should immediately be performed for all
addresses (4096 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)

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
absolute minimum. Power-down mode is started by
dropping the CKE pin from HIGH to LOW. Power-down
mode continues as long as the CKE pinis held low. All pins
other than the 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 LOW
to HIGH. 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 (trReF). 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 (trReF). Thus
the maximum time that clock suspend mode can be held
is just under the refresh cycle time.

Integrated Silicon Solution, Inc. — 1-800-379-4774
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COMMAND TRUTH TABLE(?

CKE
Symbol Command n1 n CS RAS CAS WE DQM A11 A10 A9-A0 1/On
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 Column® X
WRITA Write With Auto-Precharge® H X L H L L X BS H Columnt® X
READ Read® H X L H L H X BS L Column® X
READA Read With Auto-Precharge® H X L H L H X BS H Columnt® 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
DQM TRUTH TABLE®?
CKE DQM
Symbol Command ni 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®-?
CKE L
Symbol Command Current State ni n CS RAS CAS WE Ai11 A10 A9-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 ldle H H L L L H X X X
SELF Start Self-Refresh Mode ldle 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 ldle 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. — 1-800-379-4774
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OPERATION COMMAND TABLE!"?

Current State Command Operation CS RAS CAS WE A11 A10 A9-A0
ldle 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 Vv Ve
WRIT/WRITA lllegal L H L L v Vv vm®
ACT Row Active L L H H Vv v Vvm®
PRE/PALL No Operation L L H L v 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 VvV Vv v
WRIT/WRITA Write Start™ L H L L v VvV Vvm®
ACT lllegal® L L H H Vv v Vv®
PRE/PALL Precharge"® 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 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 VvV Vv v
WRIT/WRITA Burst Interrupted Write Start After Interrupt(1® L H L L v Vv vm
ACT lllegal® L L H H Vv v Vv®
PRE/PALL Burst Read Interrupted, Precharge After Interrupt L L H L \ \ 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 V VvV Vv
WRIT/WRITA Burst Write Interrupted, Write Restart After Interrupt(® L H L L v Vv vm
ACT lllegal® L L H H Vv v Vv®
PRE/PALL Burst Write Interrupted, Precharge After Interrupt L L H L Y Y 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 Vv Vv vm
WRIT/WRITA lllegal L H L L v vV Ve
ACT lllegal® L L H H Vv v Vv®
PRE/PALL lllegal® 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
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OPERATION COMMAND TABLE!"?

Current State Command Operation CS RAS CAS WE A11 A10 A9-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 vm
WRIT/WRITA Illegal L H L L v v Ve
ACT lllegal® L L H H VvV v Vv®
PRE/PALL lllegal® L L H L v 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 trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal® L H L H VvV v v
WRIT/WRITA lllegal® L H L L v v Ve
ACT lllegal® L L H H VvV v Vv®
PRE/PALL No Operation, Idle State After tre Has Elapsed® L L H L v Vv X
REF/SELF Illegal L L L H X X X
MRS lllegal L L L L OP CODE
Immediately ~ DESL No Operation, Row Active After trco 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 trco Has Elapsed L H H L X X X
READ/READA lllegal® L H L H VvV VvV Ve
WRIT/WRITA lllegal® L H L L v v Ve
ACT lllegal®® L L H H VvV v Vv®
PRE/PALL lllegal® 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
Write DESL No Operation, Row Active After torL Has Elapsed H X X X X X X
Recovery NOP No Operation, Row Active After torL 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 vm
WRIT/WRITA Write Restart L H L L v v Ve
ACT lllegal® L L H H Vv v Vv®
PRE/PALL lllegal® L L H L v Vv X
REF/SELF Illegal L L L H X X X
MRS lllegal L L L L OP CODE
16 Integrated Silicon Solution, Inc. — 1-800-379-4774
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OPERATION COMMAND TABLE?

Current State  Command Operation CS RAS CAS WE A11 A10 A9-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 Voo
WRIT/WRITA lllegal® L H L L \ VooV
ACT lllegal® L L H H Y VooV
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, Idle State After trp Has Elapsed H X X X X X X
NOP No Operation, Idle State After trp Has Elapsed L H H H X X X
BST No Operation, Idle State After trp Has Elapsed L H H L X X X
READ/READA lllegal L H L H Y VooV
WRIT/WRITA lllegal L H L L \ VooV
ACT lllegal L L H H v Voo
PRE/PALL lllegal L L H L Y Y 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 tucp 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 tmco Has Elapsed L H H L X X X
READ/READA lllegal L H L H v Voo
WRIT/WRITA lllegal L H L L \ Voo
ACT lllegal L L H H Y VooV
PRE/PALL lllegal L L H L Y 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. Allinput 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 A11 pins is loaded into the mode register as an OP code.

5. The row address is generated automatically internally at this time. The 1/O 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.

14.
15.
16.

17.

18

. This is possible depending on the state of the bank selected by the A11 pin.
. Time to switch internal busses is required.

. The 1IS42516100 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 1IS42516100 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 trRRD is satisfied.
lllegal if tras is not satisfied.
The conditions for burst interruption must be observed. Also note that the IS42S16100 will enter the precharged state
immediately after the burst operation completes if auto-precharge is selected.
Command input becomes possible after the period trcp has elapsed. Also note that the 1S42516100 will enter the
precharged state immediately after the burst operation completes if auto-precharge is selected.
. A8,A9 =don't care.
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CKE RELATED COMMAND TRUTH TABLE®

CKE
Current State Operation ni n CS RAS CAS WE A1l A10 A9-A0
Self-Refresh Undefined H X X X X X X X X
Self-Refresh Recovery® L H H X X X X X X
Self-Refresh Recovery® L H L H H X X X X
lllegal® L H L H L X X X X
lllegal® L H L L X X X X X
Self-Refresh L L X X X X X X X
Self-Refresh Recovery  Idle State After trc Has Elapsed H H H X X X X X X
Idle State After trc Has Elapsed H H L H H X X X X
lllegal H H L H L X X X X
lllegal H H L L X X X X X
Power-Down on the Next Cycle H L H X X X X X X
Power-Down on the Next Cycle H L L H H X X X X
lllegal H L L H L X X X X
lllegal H L L L X X X X X
Clock Suspend Termination on the Next Cycle @ L H X X X X X X X
Clock Suspend L L X X X X X X X
Power-Down Undefined H X X X X X X X X
Power-Down Mode Termination, Idle After L H X X X X X X X
That Termination®
Power-Down Mode L L X X X X X X X
Both Banks Idle No Operation H H H X X X X X X
See the Operation Command Table H H L H X X X X X
Bank Active Or Precharge H H L L H X X X X
Auto-Refresh H H L L L H X X X
Mode Register Set H H L L L L OP CODE
See the Operation Command Table H L H X X X X X X
See the Operation Command Table H L L H X X X X X
See the Operation Command Table H L L L H X X X X
Self-Refresh® H L L L L H X X X
See the Operation Command Table H L L L L L OP CODE
Power-Down Mode® L X X X X X X X X
Other States See the Operation Command Table H H X X X X X X X
Clock Suspend on the Next Cycle® H L X X X X X X X
Clock Suspend Termination on the Next Cycle L H X X X X X X X
Clock Suspend Termination on the Next Cycle L L 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.

4. The input must be command defined in the operation command table.

18 Integrated Silicon Solution, Inc. — 1-800-379-4774
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TWO BANKS OPERATION COMMAND TRUTH TABLE(?

Previous State

Next State

Operation CS RAS CAS WE A1l A10 A9-A0 BANKO BANK1  BANKO BANK1

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 RW/A 1A A I/A

| I/A | I/A

/A RMWIA I/A A

I/A | I/A |

READ/READA L H L H H H CcA® /A RMWIA I/A RP

H H CA® RIW A A RP

H L CA® /A RMWIA I/A R

H L CA® RIW A A R

L H CA® RW/A  IA RP I/A

L H CA® A RIW RP A

L L CA® RW/A A R I/A

L L CA® A RIW R A

WRIT/WRITA L H L L H H caA® /A RMW/A I/A WP

H H CA® RIW A A WP

H L CA® /A RMW/A I/A w

H L CA® RIW A A w

L H CA® RW/A 1A WP I/A

L H CA® A RIW WP A

L L CA® RW/A 1A 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/AI 1A | |

X H X /A RWI/AI | |

H L X /A RW/AI IIA |

H L X RIW/AI 1A RIW/A/ |

L L X RIW/AL 1A | /A

L L X /A RW/AI I RW/A

REF L L L 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
2. The device state symbols are interpreted as follows:

Idle (inactive state)

|

A Row Active State
R Read

w Write

RP Read With Auto-Precharge
WP Write With Auto-Precharge
Any Any State

3. CA: A8,A9 =don't care.
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SIMPLIFIED STATE TRANSITION DIAGRAM (One Bank Operation)

SREF entry

SREF exit

MODE
REGISTER
SET

AUTO
REFRESH

ACTIVE
POWER
DOWN

BANK

BST ACTIVE

CKE_

CKE WRITE WITH READ WITH CKE
AUTO
PRECHARGE,

PRE- P

POWER APPLIED mmmd>{ POWER ON CHARGE |
Automatic transition following the

== completion of command execution.
——» Transition due to command input.
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Device Initialization At Power-On
(Power-On Sequence)

As is the case with conventional DRAMs, the 1IS42516100
product must be initialized by executing a stipulated
power-on sequence after power is applied.

After power is applied and Vcc and VccQ reach their
stipulated voltages, set and hold the CKE and DQM pins
HIGH for 100 ps. Then, execute the precharge command
to 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
A11 function 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

A11, A10, A9, A8 Mode Options

A6, A5, A4 CAS Latency
A3 Burst Type

A2, A1, AO Burst Length

Note that the mode register setcommand 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 (-10/12). See the
"Operating Frequency / Latency Relationships" item for
details on the 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 is input 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 data items
input or output in sequence. In the 1IS42S16100 product,
aburstlengthof 1,2, 4, 8, orfull 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 1IS42S516100 product supports
sequentialmode and interleaved mode bursttype 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 I/O data orders in these
modes.

Write Mode

Burst write or single write mode is selected by the OP code
(A11, A10, A9) of the mode register.

A burst write operation is enabled by setting the OP code
(A11, 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
(A11, A10, A9) to (1,0,0). 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

Address Bus

11 10 9 8 7 6 5 4 3 2 1 0 _
Mode Register (Mx)

WRITE MODE LT MODE BT BL
M2 M1 MO Sequential Interleaved
Burst Length 0 0 0 1 1
0 0 1 2 2
0 1 0 4 4
_ 0o 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 0 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
X X 0 0 0 Mode Register Set
X X 1 0 0 Burst Read & Single Write
0 0 0 0 0 Reserved Test Set
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BURST LENGTH AND COLUMN ADDRESS SEQUENCE

Column Address Address Sequence

Burst Length A2 A1 A0 Sequential Interleaved
2 X X 0 0-1 0-1
X X 1 1-0 1-0
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't Care
Y9 — Don't Care
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

The read 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 CAS latency 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

isafullpageis an exception. Inthis 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
maskedindependently under control of the signals applied
to the U/LDQM pins. The delay period (tavp) 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 1 1 1

COMMAND

READ A0 X

i~ tQMD=2 ———

ubDQM

LDQaM

1/08-1/015

1/00-1/1O 7

READ (CA=A, BANK 0) DATA MASK (LOWER
DATA MASK (UPPER BYTE)

CAS latency = 3, burst length = 4

{Dout Ao DouT A1)

BYTE)

Burst Write

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

Next, data is input in other in 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 mustbe terminated by executing

aburst stop command. The latency for I/0 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
to the 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.

CLK

COMMAND _ Y WRITEX

I/O—(DNO X DNt X Din2 ¥ DIN3 )

BURST LENGTH

A - /

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 andthen puts the selected bankinthe
precharged state automatically. After the precharge com-
pletes, the bank goes to the idle state. Thus this command
performs a read command and a precharge command in
a single operation.

During this operation, the delay period (traL) 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 (traL =—1). When the CAS latency setting is

three, the precharge operation starts on two clock cycles
before the last burst data is output (traL = —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 function is invalid if the burst length is
set to full page.

CAS Latency 3 2
tPQL —2 —1

READ WITH AUTO-PRECHARGE
(BANK 0)

CAS latency = 2, burst length = 4

CLK |
COMMAND _ YREADAOX W acTo X
; o
/0 {Dout 0 ) Dout 1 ) Dout 2){ DouT 3 )
. . « .

PRECHARGE START "¢ IRP——>

(BANK 0)
CAS latency = 3, burst length = 4

CLK I
COMMAND  XREADAOX XACT 0
: —ltPOL—>
/0 {Dout 0 X Dout 1) Dout 2)X Dout 3)
READ WITH AUTO-PRECHARGE PRECHARGE START/ & — tRP >

26
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Write With Auto-Precharge

The write with auto-precharge command first executes a
burst write operation and then puts the selected bank in
the 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 (tpar) 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
tbAL 1CLK 1CLK
+tRP +tRP

CLK

COMMAND __YWRITE A0

X,;\CTOX

PRECHARGE START

10— oivo W oint W Dz W Dins )

WRITE WITH AUTO-PRECHARGE -

< tRP >
tDAL —»

(BANK 0)

CAS latency = 2, burst length = 4

CLK |
COMMAND  XWRITE AQK XACT 0

PRECHARGE START

/O = DINO Y Din1 X Dn2 X DIN3 )—/

< tRP >

WRITE WITH AUTO-PRECHARGE - tDAL >

(BANK 0)
CAS latency = 3, burst length = 4
Integrated Silicon Solution, Inc. — 1-800-379-4774 27
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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.

o _ L LI 1L

COMMAND _Y(RERD G ¢

IO

{Dout A0 ) Dout BOY Dout B1){Dout B2)X DoUT B3 Ymee

«——>tCCD
READ (CA=A, BANK 0) READ (CA=B, BANK 0)

CAS latency = 2, burst length = 4

Interval Between Write Command

A new command can be executed while a write cycle isin
progress, i.e., before that cycle completes. Atthe pointthe
second write command is executed, data corresponding
tothe new write command can be inputin 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.

TS e I B e

‘«—»'tCCD

COMMAND _YWRITE AYCWRITE B

CAS latency = 2, burst length = 4

Y \4
1/0 — Din A0 Y Din B0 Y Din B1 Y Din B2 X DIN B3 )

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

28
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Interval Between Write and Read Commands

A new read command can be executed while a write cycle The interval (tccp) between command mustbe atleastone
is in progress, i.e., before that cycle completes. Data clock cycle.
corresponding to the new read command is output after The selected bank must be set to the active state before

the CAS latency has elapsed from the point the new read
command was executed. The I/On pins must be placed in
the HIGH impedance state at least one cycle before data
is output during this operation.

executing this command.

CLK I

«——»tCCD

COMMAND _ YWRITE A READ BOX

\A \
/0 —{ Din A0 X )T(DOUT BoX Dout B1){Dout B2) DouT B3 }=ee

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

CAS latency = 2, burst length = 4

CLK I

‘«— > tCCD

COMMAND XW%

y 5 i
1/0 = Din A0 X X )T(Dow B0 X Dout B1){Dout B2){ DouT B3 )=

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

CAS latency = 3, burst length = 4 |:| Don't Care
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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 I/On 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.

ST e I B

«—» tCCD

COMMAND _)YREAD AOWWAITE B

u/LDQM \

CAS latency = 2, 3, burst length = 4

: A
L HI-Z
1/ =——=———Din B0 ) DN B1 ) Din B2 ) DN B3 )

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

30
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Precharge

The precharge command sets the bank selected by pin
A11 to the precharged state. This command can be
executed at a time tras following the execution of an active
command to the same bank. The selected bank goes to
the idle state at a time trp following the execution of the
precharge command, and an active command can be
executed again for that bank.

If pin A10is low when this command is executed, the bank

Read Cycle Interruption
Using the Precharge Command

A read cycle can be interrupted by the execution of the
precharge command before that cycle completes. The
delay time (traL) from the execution of the precharge
command to the completion of the burst output s the clock
cycle of CAS latency.

selected by pin A11 will be precharged, and if pin A10 is CAS Latency 3 2
HIGH, both banks will be precharged at the same time. traL 3 5
This input to pin A11 is ignored in the latter case.
CLK |
: C tRQL ‘
COMMAND _YREAD A0Y W PRE 0 X
/0 {Dout A0YDout A1) Dout A2) EHI >
READ (CA=A, BANK 0) PRECHARGE (éANK 0) '
CAS latency = 2, burst length = 4
CLK |
: > tRQL o
COMMAND >< READ A0 >< PRE O
/0 : {Dout A0XDout A1) Dout A2)—rt —
READ (CA=A, BANK 0) " PRECHARGE (BANK 0) :
CAS latency = 3, burst length = 4

Integrated Silicon Solution, Inc. — 1-800-379-4774
Rev. A
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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 (twpr) from the precharge command to the
pointwhere burstinputisinvalid, i.e., the pointwhere input
datais 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 (iprL) has elapsed. Therefore, the
precharge command mustbe executed on one clock cycle
that follows the input of the last burst data item.

HIGH with the precharge command. CAS Latency 3 2
This precharge command and burst write command must twot 0 0
be of the same bank, otherwise it is not precharge tDPL 1
interrupt but only another bank precharge of dual bank
operation.

ck | LI LI 1 L J L1 L I

: : ., twpL=0
COMMAND M waite a0 X X PRE 0 X
DQM | |

CAS latency =2, 3, burst IengWgEZL(CA:A’ BANK0)

Y
o —— i A0 XDin AT DN A2){DIN A3)

MASKED BY DQM
PRECHARGE (BANK 0)

CLK LI L |

« tDPL—>

COMMAND _YWRITEA0Y

X PBEOX

WRITE (CA=A, BANK 0)
CAS latency = 2, 3, burst length = 4

10— Din AQ X Din A1 X Din A2 )Y Diy A3 )

PRECHARGE (BANK 0)

32

Integrated Silicon Solution, Inc. — 1-800-379-4774
Rev. A
09/2‘;/00



1IS42S16100

1SSTI

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

The 1S42S516100 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
IS42516100 repeats the 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 (trRas max.) following the burst stop
command.

After the period (treD) 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 3

trRBD 3

CLK | | Lﬂ

.". -

- tRBD

READ (CA=A, BANK 0) 7

CAS latency = 2, burst length = full page

COMMAND _READ A0 W st X
/O {Dout A0 |[Dour ACYDout A1)(bow A2) Dout A3)—ém

BURST STOP

CLK

L

‘«——— tRBD ————»

COMMAND

XX

READ A0 X

/O { Dout A0

Dout A0 X Dourt A1 ){ Dout A2){ Dout A3)—ém

READ (CA=A, BANK 0)

CAS latency = 3, burst length = full page

7’ BURST STOP

Integrated Silicon Solution, Inc. — 1-800-379-4774
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Write Cycle (Full Page) Interruption Using
the Burst Stop Command

The 1S42516100 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
IS42516100 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 (twsb) is zero clock
cycles, regardless of the CAS latency.

CLK_! L ud L

» fwBD=0 trp

COMMAND _YCWRITE A

X BST X preo X

v INVALID DATA

A/
1/0 — Din A0 X DiN A1

READ (CA=A, BANK 0)

CAS latency = 2, 3, burst length = full page

DiN A Y DINA1 X DINA2 ) )

BURST STOP PRECHARGE (BANK 0)

|:| Don't Care

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

Burstdata output can be temporarily interrupted (masked)
during a read cycle using the U/LDQM pins. Regardless
of the CAS latency, two clock cycles (tavp) after one of the
U/LDQM pins goes HIGH, the corresponding outputs go
to the HIGH impedance state. Subsequently, the outputs
are maintainedin the highimpedance state aslong as that
U/LDQM pin remains HIGH. When the U/LDQM pin goes
LOW, output is resumed at a time tawvp later. This output

control operates independently on a byte basis with the
UDQM pin controlling upper byte output (pins
I/08-1/015) and the LDQM pin controlling lower byte
output (pins I/00 to 1/07).

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.

CI-K|||||||||||||||
COMMAND :>(READ AOX
<—tQMD 2—»
uDQM / \5
LDQM Vs \
1/08-1/015 bOUTAO : DOUT A2){ Dout A3)—
1/00-1/0 7 (D.OUTAOX[.)OUTA1) —

READ (CA=A, BANK 0)

— DATA MASK (UPPER BYTE)
CAS latency = 2, burst length = 4

DATA MASK (LOWER BYTE)

34
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Burst Data Interruption U/LDQM Pins
(Write Cycle)

Burst data input can be temporarily interrupted (muted )
during a write 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 willno 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.

The 1S42516100 will revert to accepting input as soon as

that pin is dropped to LOW and data will be written to the
device. This input control operates independently on a
byte basis with the UDQM pin controlling upper byte input
(pin 1/08 to 1/015) and the LDQM pin controlling the lower
byte input (pins 1/00 to 1/07).

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

WRITE (CA=A, BANK 0)
DATA MASK (UPPER BYTE)

CAS latency = 2, burst length = 4

ck__| L4 L4 J 4 J Jd 11
COMMAND )&/RWE AOX.
uDQMm /T \
tDMD=0
LDQM / \
y i
1/08-1/015 { X Din A1) DiN A2 ) DIN A3 Ymeeeeeo—
. \
1/00-1/07 {Din A0 X X X DN A3 )

DATA MASK (LOWER BYTE)

[] Don't Care

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
burst read 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 in normal
mode.

CLK

COMMAND

XWRITE AOX

/

¥
/O /DIN A0 )

N/
WRITE (CA=A, BANK 0)

CAS latency =2, 3

Integrated Silicon Solution, Inc. — 1-800-379-4774
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that bank within the ACT to PRE command period (tras
max). Also note that a precharge command cannot be
executedforan active bank before tras (min) has elapsed.

1IS42S16100

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
trRRD 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

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.

BANK ACTIVE (BANK 0)

e[ L4 L4 L4 4 4 4 i
- tRRD =
coMMAND X ACT 0 ) W acT 1)
BANK ACTIVE (BANK 0) BANK ACTIVE (BANK 1)
ck | L4 O L4 L 01 L1 L1
- tRCD :
coMMAND X ACT 0 ) WREAD o)

BANK ACTIVE (BANK 0)

CAS latency = 3

Clock Suspend

When the CKE pin is dropped from HIGH to LOW during
areadorwrite cycle, the IS42516100 enters clock suspend
mode onthe next CLK rising edge. This command reduces
the device power dissipation by stopping the device
internal clock. Clock suspend mode continues as long as
the CKE pinremains 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 held
is just under the refresh cycle time.

CLK A | A
N
COMMAND X F;EAD 0 X | | | |
/0 . { |iDOUT 0X Dout 1 XD?OUT 2X Iéom 3 y—

READ (BANK 0) CLOCK SUSPEND

CAS latency = 2, burst length = 4
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OPERATION TIMING EXAMPLE

Power-On Sequence, Mode Register Set Cycle

T0 T1 T2 T3 B T10 B T17 T18 T19 T20
oK | | | J J | | | | |
—>| {CHI [«
[«— {CK—>| < tcL I
CKE HIGH Jj
- tcs > tCH [ (L
s /I NLL/ |\ AL/ |\ AL/ )\ L/ | \ AL/ \_
tcs >t tCH . .
RAS N \ |/ /H /I N1/ \ | /
| tesferrtion | . i | |
o Y\ T\ N 7T
| tosdesfertion | . P | |
WE N4 /N /I \1/ / |\
| | i st | |
AO-A9 | [ Xocooe X X row X
| tasqerlesttn | | 7 | s | | |
A10 foankos i\ I I X C0DE X ) Row X
| | | o | T st | BANK |
At | [ € XX
" i BANKo |
DQM HIGH ) ) \
([ [
° ] ]
—| %TOWE tRP « tRC tRC « tMeD : 1tHRACS
<PALL> <REF> <REF> <MRS> <ACT>
B Undefined
CAS latency =2, 3 [[] Don't Care

Integrated Silicon Solution, Inc. — 1-800-379-4774
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Power-Down Mode Cycle

T0 T T2 T3 ] ] ] Tn Tn+1 Tn+2 Tn+3
CK ] | | L L L 1 | | | |
—| {CHI [« ) ) )
1OKS e—>le— oK —>| «—>toL toKS ] tokH
OKE _ Al o A ,[[ ﬂ foLoa—
- {CS 7>« tCH e I 114
VAR NNVARVARVARVA AVA AVARVARRNVAR
(6] tCH 4 I Ia I
RAS \ | £ | | | \ |/
7 7 7
1CS ¢ fCH Ia Ia yrd
s 7T\ — 7 T\
o 1CS >« tCH | | (0 ( 7 | |
WE \ | £ J J I / |\
| | | Il yra 1 | | tAS tAH
AG-A9 I I [ ROW
| ts | | 7 7 f | | | |
A0 BANK 04 1 | | | X HQWX
| BANK O OR | | o o # | | BANK 1 |
M ) EI. I | | XX
| Bl | | . . . | | BANK O |
DQM ,U ,U ,U
[ ([ [
110
J J )
EXIT
« tRP POWER DOWN MODE ———»{« POWER DOWN MODE ~>/¢ m
<PRE> <SBY> <ACT>
FAL RR] Undefined
CAS latency =2, 3 [] Don't Care
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Auto-Refresh Cycle

T0 T T2 T3 . Tl . Tm . Tn Tn+1
o ] L1 L1 J L1
{0KS frle— toK—] R toL p
CKE __f )
10S fe>l«—>t tCH P pa
s _ A NALZ/ | AL/ | \A /7 T\ L/ |\ 1L/ | \_
tCS > tCH i Ia Ia
A NN LN N S
{0 Te—>{e—>T {CH p p
CAS 71\ | L] / ﬂ N\ /£ | /| \ |
tcs > tCH I a I
e - |\ S [ g
AO-A9 I IT ” X 0w X
| us : sttt | | ” | ” | ” v | X |
A10 BK08 T\ ROW
| | | ¢ | o | ¢ BANK1 |
i ] f XCX
| | | | . | . | Bk |
] ] J
[ [ ([
1o )| ) J
< tRP tRC tRC trRC e tRAS
tRC
<PALL> <REF> <REF> <REF> <ACT>
N Bl Undefined
CAS latency =2, 3 [] Don't Care
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Self-Refresh Cycle

TO T1 T2 T3 . . Tm Tm+1 Tm+2 ] Tn
CLK | | | yAl [ I | L 1 I
—>{ {CHI [« P ) o]
tOKS fe>te— tcK—>| « toL - tcKs tOKS - .
CKE _/( toka —> [ ﬂ ﬂ / Jj
) 24
| _esperpestion . . « 10KA —> r/
s T\ L/ T\ A\ /7 ARVARVA Sy
7 1CS >« tCH Ia Ia | Ia
RAS NI A yA | N1/
J] /] 4
L | 108 ¢ >1 tCH | e e | | | ya
s 7T\ [ ™\ | /
o | tCS‘ tCH | e e | | | a
WE A | £ ] J —/ |\
| | . f | | | .
A0-A9 U U U
| tasterlortn | | " " | | | A |
A10 Sonkost\ ,’,I }l}l }’}I
| | | | . f | | | g |
— ]
| | | | A A | | | i |
DOM | | I
1 i
1[0]
) J )
EXIT
tRP SELF REFRESH MODE SELF tRC tRe —
REFRESH
<PALL> <SELF> <REF>
Bl Undefined
CAS latency =2, 3 [] Don't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle
T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
CK | | | | | | | | | | |
{CKS e« tCK—_: (CHI 1= tcL
CKE _/, CKA —>
tCS 1+—>{«>t toH
s /[ NI/ | AL/ VIV A\ L/ ]\ L/ ]| \_
tcs CH
RAS N1/ / |\ \ | / \ |/
| tosdepeton | | | | |
CAS /1 \ / / 1\ / |\
(05 feslet (04| | | | | |
WE AR \ \|l / / |\
tAS 1e—> tAH )
AG-A9 X row X XcoLumm X row X
AR | \ | | BNKOADT | | |
A0 XCrow X \ Nopre / ) S X_Fon X
| tsloshoitn | BANK 1 \ | | BANKOORT | BANK |
At QD X__X X XX
BANK0 BANK 0 ion BANKO BANKO
| tcs <—tQMD L I
DQM \ 7
«—1AC —>| [«— tAC —»| [«—1{AC—>| [«— tAC—>]
& tOH l«1OH <« tOH l«{OH
I/0 DouTm M DOUTm*wDWW@WMM
17 f<—> | ! |<— tHZ —>f
[¢«— tRCD ————— »{«— {CAC ——————— > l— tRQL tRCD
le— tRAS > tRP <«—tRAS
l— tRC »<«—1RC
<ACT> <READ> :§E|.E|_>> <ACT>
B Undefined
CAS latency = 2, burst length = 4 [ pon't Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Auto-Precharge

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
CK ] I I | | | | | | | |
—>| {CHI [«
{CKS 4&—> tCK —> < tcL
CKE _/, tCKA —>|
{CS T¢>[«>} {CH
VAR NNV IARNNYIARVARVARWARWAR NN VAR
tcs <«—>t+ {CH
RAS N /£ / |\ \ |/
| _osfeototon | | | | | | |
CAS 1\ \ | / / |\
(G5 et _| | | | | |
WE / |\ / |\ / ~—
tAS 1 > tAH | (1) ‘ | | | |
AG-A9 X row X ) I ¢ X row X
| sl | | | | | | | | |
A10 ¥ row X /AUT(l)PHE\ X row X
| sttt | BANK | | | | | BANK 1 |
Al ) D) X__X X
BANK 0 BANK 0 tCH BANK 0
| 08 o> <— tquD |
DQM \ 7
<«—1{AC l«— tAC l«—1tAC |«— tAC —>|
[« tOH <« tOH—>| < tOH ‘ [<1OH
10 ' DOUT m DOUT m+1 Dout m+2@ DOUT m+3
Uz 4 I etz —
l«— tRCD > tCAC le— tPQL l«—1RCD
le— tRAS tRP tRAS
[«— tRC »<«—{RC
<ACT> <READA> <ACT>
B Undefined
CAS latency = 2, burst length = 4 [[] Don't Care

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

T0 T T2 T3 T4 T5 T6 T260 T261 T262 T263
ax T[] N e s Y e Y Y s Y o Y o N
(0K e ek —] T —attoL .
CKE _/, tCKA —> Jj
| _les et ton .,
AR WNIVYARWNIVYARWARWAR VAR N L7 T\
1CS He—>{e—>r- {CH P
RAS \ | /£ / |\ J / 1\ A\ | /£
| st | | | . |
CAS 1\ \ | / J / |\
G5 el _| | | L |
[ 71X 7T\ /| A\
tAS 1 tAH | (1) ‘ | | pe |
AG-A9 X row X X coLum X ]
| vsdosdodw | | | | |
A0 Yo X A\ |/ ] \
s e ! Ltan | NOIJRE | | | ] | BANK 0 OR
At T \euwof \| BANKO / I \| BANKO
| 1CS te>|<«— tamD {CH
DQM A\ [ 7
<«—1AC [«— tAC <—tAlé «— tAC <«—AC
«tOH <« tOH—>] [« tOH 4" [«tOH |«tOH
I/0 ' DOUT Om DouT O+ ouT 0m-1 MDOUTOm Dourom@—_
tLz I - I le— tHZ
l«— tRCD > {CAC > <—1RBD >
(BANK 0)
le— tRAS tRP
(BANK 0)
[— fRC
(BANK 0)
<ACT 0> <READO> <BST> <PRE 0>
B3] Undefined
CAS latency = 2, burst length = full page [[] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Read Cycle / Ping-Pong Operation (Bank Switching)

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
CK ] | I I I I I I I I I
—>| {CHI [«
tCKS 4e—> 1CK —> < tcL
CKE _/, 1CKA —>»|
S tcH
s\ 1 /7T XN\ A\ /7T [T T\ /\ | [
tcs tCH
RAS N4 / I\ A\ / /I \ A\ |/ \ 1 /\|/
tcs tCH | |
CAS|/\|\//\|\/7\|/\/\_
1CS 4e—> tCH
WE / |\ / |\ | \ /| \ A\ |/ / [\ A\ |/
| tAS T¢> tAH 1) 1)
AO-AY W row X Weown¥ X o X Yoo W row X
IR ATOPRE | | aoese | |
A0 Y row X X XOXrwX X X\ | / Xron X\ | /
| tasdesteftin NOPFE NOPRE  BAKOCR [ BAK00R |
|
INT \\BANKO ¥ \BIKO /~ 7BaNK T\ Jemki\ \BANKo / \ BANK O BANK 1
tCS—« tQmp > < tCH
DQM \ / \ /
<«— {AC le— tAC—> le—tAC le—1{AC
[«tOH»| - tOH> € tOH < tOH
/0 DOUT Om DOUT Om+1 DOUT m DOUT 1m41 o E—
{RRD " «— tHz— 1z l— tHz
<(EANKOTOU
tRCD »le ICAC tRCD > fCAC > le— tRCD _|
(BANK 0) (BANK 1) (BANK 1) (BANK 1) (BANK 0)
<_(Bm<s 0 ﬁBAEE 0 > ﬁam? 0
ol t
‘_(Biﬁﬁm A (BAﬁ%O)
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, burst length = 2 [] pont Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Write Cycle

T0 T1 T2 T3 T4 T5 T6 T7 T9 T10
K | I I I I [ I I I I
—>| {CHI [«
1CKS e« tCK —>| < >—1CL
CKE _/, tCKA —>|
10S fe>{«—>t toH
SV ARNNIVARUWNIVYARWARWARUWYSA R U ARN
105 e tCH
RAS NI 4 / |\ \ | / AN/
A | | | | |
CAS 1\ \ | / /
toS feslesl o | | | |
WE F 1\ \ | / \ | / /
tAS 1e—> tAH (1)
A0-A9 X row X Xcoumim¥ X row X
| sleleslun | | | RIS | |
A0 Y row X \oPre / X X X row X
| sttt | BANK 1 | | | BANKOOR BANK |
1 XeuiX X_X XeuwX X_X
BANIKO cs BANK 0 B oH BAI\IIKO BAII\IKO
DOM L
tDS}e>{« tDH tE‘ «{DH »JtDS {DH »|tDS{erle- tDH
0 X Dnm %( D m+1 }OI Dmi2 X ; DINm+3}
| | | |
l«— tRCD ——————— > «— tDPL —>| tRCD —
l«— tRAS tRP tRAS —
le— tRC > tRC —
<ACT> <WRIT> <PRE> <ACT>
<PALL>
B Undefined
CAS latency = 2, burst length = 4 [[] Don't Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Write Cycle / Auto-Precharge

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
T | | | | I | | | | |
—> {CHI [«
tCKS &> tCK —> «—>-{CL
CKE _/,‘ CKA —>»f
{CS {1« tCH
VAR SNIVYARWNYIARAWARVWARWARWAR RNV AR
tcs tcH
RAS \ |/ / |\ \ |/
tcs toH | ] ] | | |
CAS 1\ AN/ /
o5 et ion | | | | | |
WE 7 T\ \ | [/ /
tAS <>t tAH (1)
AG-A9 X row X XcoLummX X row X
| volesleotun | | | | | | | | |
A10 X row X /AUTOPRE\ Xrow X
| RN | BANK | \ \ | | BANK 1 |
Al Xeuw X X__X XX
BA,\fK 0 cs BANK 0 . CH BAII\IK 0
DQM \ /
tDS} €1« tDH->{{DS}e> 1« tDH »{tDS{erie- DH »{tDS{erte- tDH |
I0 X Dwmj( X Dwmit }O( DI m+2 dDNmG*
T T T T | |
|«— tRCD ———— > L— DAL tRCD —
«— {RAS > tRP tRAS —
l«— {RC tRC —
<ACT> <WRITA> <ACT>
B Undefined
CAS latency = 2, burst length = 4 [ pon't Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Write Cycle / Full Page

T0 T T2 T3 T4 T5 T258 T259 T260 T261 T262
CK ] | | | | | | | | |
—>| {CHI [«
tCKS Je—>le— tcK —>| > 0L "
CKE _/,‘ tCKA —>»| Jj
| _tos et o p
SV ARWNIVIARWNIVARWARY /AR WAR AN [T
- tcs fcH .
s i 7T\ I Q| /
| tosferiertton | | | |
oS T\ | / I AR
s Jeofest o | | L |
e T\ | / I \ | A
tAS 1e> tAH (1) @
AO-A9 X row X XcoumnmX I
| vsloloolw | | | | | |
A10 ) D \ | / J \ | /
s ! L an NOPRE | | | | BAIKOOR | |
A11 \BANKO 4 BANKO / | \ BANKO /
| 1Cs tCH
(" (L
U
DS« tDH>|tDS{e> fe tDH »]tDSterfe tDH »{IDSJerte- tDH
II0 X Dwom h( DN Om#1 }O‘ DINOm+2 ;&)w Om-JO(Dw om )O(
. T T T T T
[¢— tRCD ———— > [«— tDPL >
le— tRAS »l<«— {RP
[<— tRC
<ACT 0> <WRIT0> <BST> <PRE 0>
RR] Undefined
CAS latency = 2, burst length = full page [7] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Write Cycle / Ping-Pong Operation

T0 T1 T2 T3 T4 T5 T6 7 T8 9 TI0
oK | | | | | | | | | | |
{CKS +e—> |« ICK—_: foH j_ tcL
CKE _/,‘ tCKA —»|
{CS T¢>|«>+ {CH
s TN T A AT ALA TR/
tcs > tCH
RAS N £ / |\ £ / |\ \ | /
| tcs >+ {CH | | | |
CAS /1 \ | N /Z/ ]\ | | NI // / |\
tcs »le—>t ICH
WE / |\ N /Z/ ]\ N /NI /7 1\ |\
tAS 1< tAH (1) (1)
AO-AY X row X Yeowm¥ O ron X WeouunX W row X
IR AUTOPRE | | | AUTO PRE | |
A0 X row X X XX X X\ | / X row X
a5 Leslesl taH NO PRE NOPRE — BAIK 0OR|
Al \BANKO #° \BA;\IKO/ /BANK T\ /BANKTN, \BANK0/' \ BANKO /
tcs{—» fcH
DQM /’

DS —«>|«tDH>{ tD: < {DH>{tDSte>| < tDH>|tDS{3t < tDHH DS f<>1« {DH>] tDS <>t tDH>| DS 1>« IDHM{ IDSt€>{ < tDH
1o ) €I H;N om)k%w om)b DI 0m+3§bl?[)m i H;N 1m+HI;N 1m+2H[;w 1m+3;k
| | | |
l«— tRRD L— tDPL le— tDPL —

(BANK0TO 1)
tRoD l 1RCD l tRCD ___
(BANK 0) (BANK 1) (BANK 0)
tRP tRAS
<—(BtAR’G\KSO) (BANK 0) (BANK 0)
tRC > RO
<_(BANK 0) t (BANK 0)
RAS
TIBANK 1)
l fRC
(BANK 1)
<ACT 0> WRITO>  <ACT1> <WRIT 1> <PRE 0> <ACT 0>
<WRITA 0> <WRITA 1>
B Undefined
CAS latency = 2, burst length = 2 [ ] Don't Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Read Cycle / Page Mode

0 T T2 3 T4 T5 6 7 T8 9 T10
K | | | | | | | | | | |
—>| {CHI [«
tCKS e« tCK —>| >—tCL
CKE _/,‘ {CKA —>|
1CS Te>|« {CH
iy an WNIVI/ARWNIV/AR N VAR N VAR N VA R w
cs tCH
RAS N4 /| \ / |\ / |\ N/
| tcs tCH | | |
CAS /1 \ \ |/ \ | / \ | / / |\
o Jlesl toH | | | | |
WE 1\ / |\ / |\ / |\ \ | /
tAS 1> tAH | (1) {) U | |
AO-A9 X row X XcoLumm XcoLun X XcoLun o
| sl | | | | AUTO PRE | kowD1 |
0 Yo\ torse/ \owe /KX XX
| tsfesleottnr | BANK | | BANK 1 | NOPRE | BAKoORT
Al BANK 1 X X X X X Xkt X
= ] BANK 0 BANKO BANK 0 BANK 0 BANK 0
| 1S e—>re— tQMD <« 1CH
DQM \ /
«— tAC «— tAC l«— tAC «—1AC le— tAC <«— tAC—>|
<-tOH 4" l«—tOH <-tOH 4" 4« tOH-» <« tOH »] <«toH
I/0 | DouTm % DouT m+1 DouTn % DouT nid DouTo DOUT 041
fz- ' ' '<—tHZ
<«—tRCD > tcAc tcAC tCAC »<— tRQL
«— tRAS > tRP
«— {RC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
B3] Undefined
CAS latency = 2, burst length = 2 [] Dontt Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Read Cycle / Page Mode; Data Masking

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
CK ] I I I I I | | | | |
—>| {CHI [«
{CKS 4&—> 1CK —>| <« {CL
CKE _/, {CKA —»]
1CS 1< > {CH
AR WV YARWNIVIARWNYIARWNYIAR W VYA AUl
1CS 4e—>te tCH
RAS \NE4 / |\ / \ \ | /
[ ookl ] | | |
CAS 71\ \ |/ AN L /| \
tos el ton | | | | |
WE / |\ / |\ / |\ / |\ \ | /
tAS tAH | (1) (1) (1)
AG-A9 X row X XcoLunm¥ XcownnX XooLun o)
| wslolotw | | | AUTO PRE | swkomD1 |
A10 X row X \ NoPRE NopRE / X X X X
| tsdestottn | BANK 1 | BNkt NOPRE  NOPRE BANKOORY |
Al Xeank 1 X X X - X X  Xeai X e X
BANKO BANK BANKO BANKO BANKO
| 1CS 4—>«—tamD {CH 1>y« taMp —»> |
DQM f [/ TR /A
le—tAC [— tAC [«— tAC [«— tAC <«— tAC
«tOH 4" [«—tOH> [<«~tOH < {OH > < tOH
1{0] Doutm % DoUT m+1 DouT % DOUT 04
tLz 4 etz tLZ de—>
<«<—{RCD > tCAC tCAC tCAC < {RQL
«— tRAS >« {RP
«<— tRC
<ACT> <READ> <MASK> <READ, ENB> <PRE>
<READA, ENB> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [[] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Write Cycle / Page Mode

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
CK ] I | | I | | | | | |
—>| {CHI [«
tCKS Je>{«— tCK —>| < tcL
CKE _/, tCKA —»f
{CS T¢>{«>+ tCH
S /T W\ /Z/ T\ /T O\ Z7/T A\ LT\ L7\
tcs »<«—>t {CH
RAS N £ / |\ / \ N\ /
[ elode ] | |
CAS F 1\ \ / / |\
{05 Jespert toH | | | |
WE /1 N\ \N| / \ VA \ | /
tAS >t tAH 1) (1) (1)
AG-A9 X row X ) L ¢ XcownnnX XcoLun o)
| sl | | | AUTO PRE | sawomoi |
A10 X row X \ NOPRE NOPRE / X X X X
| skt | BANK | BANK 1 | NOPRE | BAWOORT |
Al Coank 1 X X X X X X BANK T X X 1 X
BANK 0 BANK 0 BANK 0 BANK 0 BANK 0
| iCs tcH |
DQM /
{DS{«>{« DH>{iDS tDH »{tDS{e>1« DH »{{DS{er1e- tDH»| tDS Jex« tDH» tDS{er(«tDH
10 X Onm %( DN m+1 }O( DN dDWnHJO DiNo mmwi
| | | | | | |
«—{RCD —————— > |<«— tDPL —>]
«— tRAS > tRP
«— tRC
<ACT> <WRIT> <WRIT> <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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1IS42S16100 ISSI®

Write Cycle / Page Mode; Data Masking

70 Ti T2 T3 T4 TS T6 7 T8 T9TI0
oK ] | | | | | | | | | |
—> {CHI [«
tCKS Je—>le— tCK —>| < tcL
CKE _/, tCKA —>|
{CS T>{«>} tCH
s 7T\ T\ T\ T\ L 7T L7\
fcs >+ 1CH
RAS N /£ / |\ / |\ / |\ /
| tcs >t CH | | |
CAS 1\ N\ | / \ | / \ | / /
(o5 ferfeort o | |
WE / |\ A/ AN
tAS T > {AH () (1) (1)
AG-A9 X row X ) D ¢ XcownnnX XCOLL{MN X |
ISR | | | ATOPRE | BANKOAND1 |
A10 X row X \ Norre / \ Nopre / X X X X
| sttt | BANK 1 | BANK | NOPRE | BAKiRo |
A1 Caank 1 X X X X X X Bank 1 X D €3

BANKO BANK 0

BANK 0 BANK 0 BANK 0
| tCcS {CH

{0Sf> < DHfiDSte> |« 1DH >S5}« DH > DS Jen{<- IDH»{tDSfer{-IDH
0 X Onm XX Dt }O( Dn X X Dio mmwi
T T

[«—tRCD ——— > |« tDPL —>
«— tRAS ><— AP
«— tRC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
RR] Undefined
CAS latency = 2, burst length = 2 [] Don't Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100

Read Cycle / Clock Suspend

T0 T T2 T3 T4 T5 T8 T9 T10
ok ] | | | | | | |
—> {CHI [«
1CKS fe—>{« tCK —>| tcL
CKE _/, tCKA —>»|
- {CS T¢>[«>t {CH
s_/A I NALZL/ | \ A1/ | \ \N| /7 T\ |/
tcs tCH
RAS \ | /£ / |\ N\ |/ \ | /
| tcs >+ tCH | | |
CAS F 1\ \ | / / \
{CS fe—rle—}- tCH | | |
WE /| \ / |\ \ | / / |\
tAS T¢> tAH | (1)
A0-A9 X row X XcoummX X row X
| s Leslestin | wioeRE | | BANKOANDT | |
Af0 ) G A__A AN )G
N NOPRE | | BANKOOR e
Al ) D) X sankt X Xeank X X X
BANK 0 BANKO | BANK0 BANKO
| 1CS 4e—>|<«— tQMD | ]
DQM \
<«—1AC [«— tAC
< tOH [ tOH
1{0] Doutm @
1LZ Je> [e— tHZ
[«— tRCD > tCAC >
le— tRAS <«— tRP —> «— tRAS—
«— tRC «— R —
<ACT 0> <READ> <SPND> <PRE> <ACT >
<READ A> <PALL>
B undefined
CAS latency = 2, burst length = 2 [[] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Write Cycle / Clock Suspend

TO T T2 T3 T4 T6 T7 T8 T9 T10
oK | | | | | | | | | | |
—>| {CHI [«
{CKS 4&—> 1CK —>| < toL tCKS tCKH
CKE _/, {CKA —»f \ /, /
{CS 1¢—>{«>} {CH
s A NALL/ | \A L/ . 7 T\ AL L7 T\ L7\
{CS +e—>te—>t tCH
RAS NI /| .\ \ | / \ | /
| st | \ | | |
CAS 1\ \ |/ \ / |\ /
CS e—sle] tCH | R | |
WE /1 \ \ | / \ A\ / |\
tAS > tAH ) \
A0-A9 X row X XcoLummX \ X Row X
| wslolodw | AUTO PRE R | ewompt | | |
A0 ) €D A__XA \ ) D, ( XFon X
| tisdesfent i | NOPRE | \ | BANKOOR1 | BANK 1 |
Al ) CIID) ¢ X sankt X \ Xeank (Y X X
BAKC s ,_BAKD ion BAKO BANKD
DQM
tos tDH tDs tDH
! ! | ! !
[¢— tRCD —————— > |<«— tDPL—>|
le— tRAS < tRP »<«— tRAS
«<— tRC ><«— tRC
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT >
<WRITA, SPND> <PALL>
B Undefined
CAS latency = 2, burst length = 2 [] pon't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Read Cycle / Precharge Termination

TO T T2 T3 T4 T5 T6 T7 T8 T9 T10
ok | | | | | | | | | |
—> {CHI [«
tCKS e—>{«— tCK —>| toL
CKE _/, tCKA —»|
{CS T¢>[«>} {CH
Ry AR WNIVIAR VAR WARW WAL W WAL WV
tcs tCH
RAS N4 / |\ \ |/ \ | / / |\
| tcs >+ tCH | | | |
CAS 1\ A\ | / / |\ / |\ \ | /
tos Jerlesl 0| | | | |
WE /| \ / |\ \ | / / |\ / |\
tAS 1< >t tAH | (1) (1)
A0-A9 X row X ) (D ¢ X row X X coLuunnX
| wslololm | | | | | | wuoese
A10 Ko X \ | / \ | / D XX
s Le ! aH O PRE BANK O OR | BANK 1 NOPRE
At \BANK 0 BANKO // \ BANK0 / X X X ek 1 X
BANKO BANKO
1C8 Je—><«—tamp «—>tiCH | |
DQM \ /
[«—tAC [«— tAC <« tAC <« tHz
[« tOH < tOH e tOH
/0 DoUT DOUT i1 DOUT M2
tLZ {e—> I
[«— tRCD > tCAC > l«— tRQL »><«— tRCD »<«—1{CAC—
le— tRAS > tRP <«— RAS
— tRC <« tRC
<ACT 0> <READ 0> <PRE 0> <ACT > <READ>
<READA>
RR] Undefined
CAS latency = 2, burst length = 4 [ pon't care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Write Cycle / Precharge Termination

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
T | | | | | | | | | |
—> {CHI [«
tCKS fe—>{« tCK —> «—>r{CL
CKE _/,‘ CKA —»|
tCS T¢>[«>} tCH
Sy AR WNIVARWNIVYAAWARUWNWI AR WA WAL W VA
cs tcH
RAS \ |/ /| \ \ |/ \ | / / |\
| tcs tCH | ‘ | |
CAS 1\ \ | / / |\ / |\ \ | /
105 e o | | | | |
WE 1\ \ |/ \ |/ / |\ \ | /
tAS 1> tAH (1) 0
A0-A9 X row X ) D ¢ X row X X coLuknnX
IR | | | | | o
Al0 ) G \ | / \ |/ ) D¢ XX
s ! - NOPRE | | BANK 0 OR | BANK 1 | NO PRE
AT1 \BANK 0, BANKO / \ BANKo / X X XBANK 1
ics (CH—> fcs, | IcH, BAI\IIKO BANK 0
tcs
\ X -
tDH toH toH toH
D$ s DS t0s
110 %MNWNUW X } DINOn
T T T T | |
[¢— tRCD —————— > <«— {RCD ———————>
le— tRAS tRR —————»[«—1RAS
— tRC <« tRC
<ACT 0> <WRIT 0> <PRE 0> <ACT > <WRIT>
<WRITA>
RR] Undefined
CAS latency = 2, burst length = 4 [] Don't Care
Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Read Cycle / Byte Operation

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
CK ] | | | | | | | | |
—>{ {CHI [«
{CKS +esle— 1CK —>] —ticL
CKE _/,‘ {CKA —»|
| _fes et oy
s_/ | N/ |\ /| V|V AL/ | AL/ ]\
{CS >t ICH
RAS N [ £ /| \ \ | / \ |/
B | s o | | | | | |
CAS /1 \ \| / / |\ / |\
s deolot o4 | | | | | |
WE / \ / |\ \ / / | W
tAS Fe—>le> tAH | )
AO-A9 X row X XcouumX X row X
| sl | AUTO PRE | | BANKOANDT | | |
AO X Fow X X X XX X R X
| s ekt NO PRE | | BANK 0 OR | BAK 1 |
Al Keank 1 X X Banki X NED'§ X X
BANIKO tcs\ BANK0 D 4:‘>-tCH N BArvio BAPKO
UDQM \ | / A\ /
{CS Jerle— taMD > toR
LDQM \ / / JQLW \
«— tAC le— tHZ «—1t «— tAC
tz | |etoH «—ht)\ | [<loH [« 1OH
|/08-15 DouTm R DOUT m+2 Doumm%
le— tAC le— tAC
tLz [ tOH *tOH%
1/00-7 DouT m Dour m+1 KM
l«— tRCD > tCAC <« tQVD > tRQL <«— {RCD
e tRAS «—1RP >e— 1RAS
— tRC <« fRC
<ACT> :;{EE:&Z <MASKU>  <ENBU, MASKL> <MASKL> :;ELE; <ACT>
RR] Undefined
CAS latency = 2, burst length = 4 [] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100

1SSTI

Write Cycle / Byte Operation

TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10
K | I | | | | | | | | |
—>| {CHI [«
{CKS 4e—> tCK —> < tcL
CKE _/, tCKA —>»f
tCcs tCH
SV ARNNIVYARNNYYAAWARWARU VAR NNV IA RN
tcs > tCH
RAS AN / 1\ N\l / \ | /
tcs {CH | | | | |
CAS / |\ \N| / / |\ /
[ s destortion | | | | |
WE / 1\ \N| / N/ /| \
| tAS T tAH 1)
A0-A9 X row X XcoummX X row X
| wslo ol | AUTO PRE | | | ewkompt | | |
Af0 KX X XX KFon X
| s delesttin NO PRE | | | BAKOORT | BANK | |
Al ) D X a1 X NEID X X
BANK 0 BANKO tCH BANK 0 BANK 0
| {03 Je '_} | |
UDQM AN ARV
tcs <> {CH
LDQM AN L /WY N\ L
DS tDH
tDS 1> DH ( DS fe—rr< tDH
1/08-15 X own X Xojm Xonms X
DS DH ( ( DS e—>fe—>{ {DH
1/00-7 X owm X X onmss X
| | | | | |
[«— tRCD ———— > <«— {DPL —> [«— {RCD
le— tRAS »l<«—1{RP tRAS
le— {RC > tRC
<ACT> :V\C/Rﬂl;z <MASKL>  <MASK> <ENB> :§§|_EL>> <ACT>
B3] Undefined
CAS latency = 2, burst length = 4 [[] Don't Care

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

Read Cycle, Write Cycle / Burst Read, Single Write

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10
CLK | I I | I I I I | |
—> {CHI [«
tCKS e tCK —> < toL
CKE _/: tCKA —>|
{CS >« {CH
VAR NWNIVIARWNVIARAVARWARWARWA RN VAN,
tcs >t tCH
RAS N/ / |\ /| \ AL/
[ elilo I
CAS F 1\ \ | / \  // |\
5 sl | | | | |
we_____ /| \ / |\ N/ N/
tAS tAH (1) I I I I I (1)
A0-A9 X row X Xcotumm¥ XooLumin X
| s Ll | | | | | | AUTOPRE  BANKOAND'
A10 Xow X \ Nopre / ) X
| tasfestesftar BANK | | | | | NOPRE  BANKOOR
Al ek 1 X X X ) CIT § €53
BANK 0 BANK 0 BANK 0 BANK 0
] 1CS 4« <—tamp > tCH X
DQM A iI \ | /
«—1AC l— tAC [—tAC [«— tAC tDS
< tOH [« tOH—>| < tOH A’I [« tOH tDH
/0 I Doutm DouT m+1 Dout m+2% DOUT m+3 DiNn —
iz ' ' Ttz
l«— tRCD tCAC > [«— tDPL —>|
l«— tRAS <« tRP——
[<— tRC
<4 HEA> GRS <L
B Undefined
CAS latency = 2, burst length = 4 [[] Don't Care

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

1IS42S16100
Read Cycle
10 T1 T2 T3 T4 T5 T6 7 T8 9 T Ti1 T2
oK | I I I I I I I I I | | L
—> {CHI [«
1CKS &> le— 10K —>] »HCL
CKE _/ " 1CKA —»
1CS <>+ {CH
S ARNNVIAAVARNNYIAAVARVARVA RSN VIAAVARWNIWVAN
tcs tCH
RAS Ny / |\ N\ / \ |/
tcs foH | | | | | |
CAS / |\ \ |/ / 1\ / 1\
T T el [ I -
WE / \ J \ \ / / \
| tAS 1> tAH | | 1)
AO-A9 X ron X XcowinnX X row X
| wslololw | I | | | | IERT | |
A1 )( \ NOPRE /' X ron X
| sl | | BANK | | I | BAWooRT | | BANK
It ) COE ( X X XBANKIX X X
BANKO BANKO i BAWKD BANKO
| | {08 te>t<—taup > ! ,
DM \ 7
—tC— [« tAC [—1AC—> [«—1AC
letOH [tOH I [« tOH A’I [tOH
10 Hi%{ DUt DOUTm+MMDOUTm+Z%DOUTm+GM
Lz I ! |<— tHz—>]
l«— tRCD < tCAC [e—tRQL——— | l«—tRCD—
le— tRAS >, tRP <«—RAS—
l— tRC > tRC—
<ACT> <READ> :FIII,I:I_II; <ACT>
B Undefined
CAS latency = 3, burst length = 4 [[] Don't Care

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

T T T2 T T5 T 7 T8 T TIOTH T2
oK ] I | | | | | | | | | L4 L
—>| {CHI [«
tCKS «— {CK —>| < tcL
CKE _/ 1CKA —>|
tcs {CH
VARV IAAVARNNIVIAAVARVARVARVARVAR VAR W VAR
fcs > tCH
RAS N / |\ \ |/
| sttt | | L | | ]
CAS / |\ \ |/ / |\
| tosdosteotion | | | | | | | | |
WE / 1\ / |\ / |\
s et | | 0 | | | ]
AO-AY X ron X X oo X X ron X
| sttt | | womE_ | | | | | | | |
A )( 7T\ XX
| tsloseotiv | | BANK 1 | | | | | | | BANK
ur e X__X XX
B0

e o BAKO
DQM \

le—1AC le— tAC l—1AC le— tAC
4" l«10H l«tOH [« toH ltOH
110 HW DoUT DOUT st DOUT M2 DM@
tHz

fLz4 I ;.47
l«— tRCD tCAC > —tPQL [«—{RCD—

le— tRAS <« fRp — tRAS—
«— tRC »e—tRC——
<ACT> <READA> <ACT>
B3] Undefined
CAS latency = 3, burst length = 4 ] Don't Care

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

Read Cycle / Full Page

CAS latency = 3, burst length = full page

T0 T T2 T3 T4 T5 T6 T7 T8 T262 T263 T264 T265
oK | | | | | | | [ [ [ | |
- tcHi |«
oks ok— " fe—stoL
CKE _/ " tCKA —>
105 Tl {oH
S ARNNVIAAVARNNYAAVARVARWAR\NIVANYAAWAR
{CS te—rlert tCH
RAS \ |/ / |\ /1 \ A\ L/
| osfooroi | | | | | | | |
CAS /1 \ \ [/ / 1\ | \
| tslototion | | | | | | | |
WE /| \ / 1\ \ /_\ /
1A T 1AM | | (1) | | |
A0-A9 X row X X cown X
| s loleolm | | | | | | | | | |
MO X ron X \ ropse / \ | /
weldw T T 1 [ T [ [T swon [ ]
Al \BAK 0/ \\ BAWKO / \ BAWKO /
| {0 4—}tCH
o {]
[e—1AC l— tAC le—1AC «— tAC le— tAC
& tOH «tOH 4" «tOH 4" «1OH ltOoH
0] DOUTOn ) O hmumm DOUTOm+1@-_
tz- |<—tHz
l«— {RCD »e— ICAC l«—thBD
(BANK0) (BANKO)
l— tRAS AP
(BANK ) (BANKO)
l«— {RC
(BANKO)
<ACT 0> <READ0O> <BST> <PRE 0>

B Undefined
|:| Don't Care

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

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10 Ial T12
oK | | | | | | | | | | | I L
—> {CHI [«
1CKS fe>le— tCK —> el
CKE _/ " CKA —>|
08 Je>{<>t toH
AR NNYVYAAVARNNYANY RN VANV AR W VANV AR
tcs tcH
RAS NI N\ /Z/ |\ /1 \A\ L/ \ | /\|/
Coldde | | | |
CAS /1 \ /1 \A L/ N/ /] \ /| \
| tosfototion | | | |
WE / 1\ /1 \ A\ L/ N /7] \
| tAS ¢ tAH 0]
AO-A9 X row X Xeown) ROW
SN | | e
0 )( |\ Aes
| tAS > tAH | NOPRE ~ BANKOOR1 BANKEJOH1
L |
At \BAKO /K 1\ \BANKO/ /oaki\ \BAKo/ / BN\ \ BAKO /°
| tcs oD > tcH
DM \ /
le— 1AC e— tac
tz <-t0H»|
110 DouT Om DouT im DouT fmst e
4@\&?3%1) (Bm)ﬂ ™ (Bmc i
<_(BTI\IC}? 0 g (BtACr@E 0 ﬁsfﬁKL 0 ” ‘_(B?NC}? ]
RAS
ﬁsms 0) (BAEE 0) (BANK0)
t
4_(52\';& 0) (BAE& 0)
tRAS l— 1RP
(BANK 1) (BANK1)
tRC
(BANK 1)
<ACTO> <ACTI>  <READO> READT>  <PREO> PRET>  <ACTO>
<READA 0> <READA 1>
B Undefined
CAS latency = 3, burst length = 2 [] Don't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle
0 T T O 5T 7 T8 O TI0 TH TR
oK | | | | | [ | | | | | | L
—> {CHI [«
tCKS tCK —> < tcL
CKE _/ tCKA —»f
{CS T¢>[«>f tCH
AR NNVIAAWARNNYIAAVARWALWAR NNV AAWAR RN VAR
tcs tCH
RAS \N / 1\ N/ \ |/
|t o | ] |
CAS /| \ A\ / /1 \ / |\
| tosteototion | | | | | | | |
WE /1 \ N\ / N\ / / |\
tAS <>t tAH | | (1) | |
AO-A9 X row X X cown X ROW
|ttt | | | | ERITE |
A0 )L N/ XX o
| tsdotottn | | BANK \ | | | sawooRt | | BANK 1
At ) D) ¢ X X o X X X

BANK
BAl\fK 0 ics 0 o BAII\IK 0 BAl:lK 0
DQM
1DS}e>1« (DHIDSte>11DH »{tDS}erte- IDH »HDS JexietDH >
0 ) I & CIIXD @ G D|Nm+3*
T T T T

< RCD > L lDPLI—> | | «— tRCD—
«— tRas — tP 1RAS —
le— tRC tRC —
<ACT> <WRIT> <PRE> <ACT>
<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 / Auto-Precharge

0 T T ™ BT 7 T8 9 TI0 ™ TH
oK ] | | | | | | | | | | | L
—>| {CHI [«
tCKS «— 10K —>| >-1CL
CKE _/ < tCKA —»|
1CS 1€« {CH
VAR NNVIARAVARNWNIVIARAVARVARVARWVALWARVAR RN YA
1CS 4> tCH
RAS N / |\ \ I/
| tosfopeotn | | L | | L |
CAS / |\ AN/ / 1\
| tesdosteotion | | | | | | | | |
WE /1 \ \ |/ / |\
| tAS 1> tAH (1)
AO-A9 X row X X cown X ROW
| sl | | wome | | | | | | |
A0 )( / |\ AOW
| uslolotw | | BANK 1 | | | | | | | B
A ) D) ¢ X_ X A_X
BANlK 0 1CS-<EA>NK 0 < tCH BA,\fK 0
DQM A /
{DSte> 1« IDH{DS

»{¢1DH »{tDS{e>1« {DH »{tDS tDH}

4] | | | X onn XX DI|Nm+1 9 DINm+2x X Onms3 | I I

l«— tRCD L— tDAL <«—RCD—

[«— tRAS >« tRP tRAS —
le— tRC tRC —
<ACT> <WRITA> <ACT>
B Undefined
CAS latency = 3, burst length = 4 [] Don't Care

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

0 T T2 T T4 5 To 9 TH0 Tt Toe2  Toe3 Topd
ok | I I I I I | I I | | L
- {CHI [«
(] <«— {CK —>| N toL
CKE —/ tCKA —>1
103 7>t tCH I
S AR SNVIAAVARNNYVIAAVARV/AAWAR NN VANVIAL WAL W
1CS et tCH
RAS N /L / |\ / |\ AL/
| g || ] |
CAS [\ \ |/ /[ 1\ |\
[ ostopenon | | I |
WE {1\ \ |/ \ A/
US ey 0| | | |
AO-A9 X ron X X couum
Losfoledw | | ] ] [ 0] | | |
A0 X row X \ noree / \ | /
AR | | | | | | [ R ] |
At \eavo/ \\ B0 / \ ko /

I 1cS tCH
DQM ‘I:_’
tDS}e>1« IDH»|IDS}er{«IDH »]tDS{ri« {DH »]IDS{erte tDH
o ) €D § CEX) § T DWJCXDNOm)O( X
' | |

[«— tRCD > [¢— tDPL———>
le— tRAS tRP
[— tRC
<ACT 0> <WRITO> <BST> <PRE 0>
RR] Undefined
CAS latency = 3, burst length = full page [] Don't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Ping-Pong Operation (Bank Switching)

T T T2 T4 T T 7 T T TR
ok | | | | | | L+ | | | | | L_
—>{ {CHI [«
{OKSfedfe— toK—>{  le—1tcL
CKE _/' tokA —»
1cS {CH
TN YA T R A T
1CS qe—>le>t ICH
RAS M/ /| \ AL L / I\ AL/ \ |/
| oot || L |
CAS {1\ N\ // |\ N/ /| \ / |\
T oldedo [ - -
WE [/ |\ N/ |\ NIVANY/ / |\
| 1AS > tAH |
AO-A9 X ron X Xcowin X ROM
| wslololm | | | | wroese | |
o XerX X D AN )
| s delesftu NOPRE NOPFE. B 0R1
At oo/ \euiko/ ek ToRTN \euiko/ )
KO
{CSe| < tCH
DQM \ /

1DS >« tDH» D! «{DH»{1DS <—lDH->|tDS<'P<~tDH {DS[> (e tDH»| DSt€>«tDH»] tDSt<> |« DH»{IDSte>1« IDH
10 ) G mw 0m+1;k:%w o 8 (I mwk)lzow in ’xlj(‘ow 1m+ad[;w 1m+2H[:N 1m+3;|(
1 1 1 o | |
«— tRRD L— tDPL «— OPL —

(BANKOTO 1) (BANK 0)
tRCD tRCD R
“TBANK ) “BANKY) l— 1RCD
tRAS tRP -
ko) (BANK 0 (RAS
l— tRC tRe —
(BANK 0) s
“TRANK )
tRC
“TRANK 1)
<ACTO> QWRTO>  <ACT1> QWRT1>  <PREO> <ACT 0>
<WRITA 0> <WRITA 1>
B Undefined
CAS latency = 3, burst length =4 [] Don't Care
Note 1: A8,A9 = Don't Care.
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1SSTI

Read Cycle / Page Mode

TO T T2 IK] T4 T5 T6 m T8 T9 T10 ™ T12
oK | I | | | | | | L+ | | I [
—> {CHI [«
1CKS Je>1e— oK —>| >-CL
CKE _/ " 1CKA —»]
o {CS T¢>{«>f tCH
s_/A N/ [V [\ /I /LS
tcs tCH
RAS N/ / \ A\ /
| 1cs fcH | | |
CAS /1 \ \ / /| \
T T ke [ | | | _—
WE /1 \ / 1\ / |\ / |\ \ | /
| usfotorw | | 0 0 0 |
A0-A9 X ron X XcowinnX XeoLumnnX ) G ¢
| wslololm | | | | AUTO PRE ERI |
MO )( \ Noree / \ Nope / X X X X
| sl | R | [ o [ st | |
At Xeun 1 X X X X st X X et X Xkt X
BANKO BANKO BANK( BANK( BANKO
l | tcs taup > <« {CH
DM \ /
[«—1tAC — tAC [ tAC —tAC [e—tAC «— tAC—>
1z »‘ «toH 4" «toH <toH 4" eton>] | etons] | fetoH
10 Am Do % DOUT 1 DoUT h DOUT s DouTo % Doumm@‘
le—teac ! le—tz
[«<—1CAC >
«—1RCD >, tcAC < tRQL
l«— tRAS < AP
[<«— 1RC
<ACT> <READ> <READ> <READ> <PRE>
<READA> <PALL>
Bl Undefined
CAS latency = 3, burst length = 2 [ pont Care

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

T0 Tt T2 T T4 TS T G T8 O TH0 it T12
ok I I I I I I I I I I I L
tcks ICK—_: o :_ toL
CKE —/ tCKA —>1
10S T[>t tCH
VARV YARAWARNWNYIARUWNYIARWNYIARWNYIAAWALN
1cs tCH
RAS AN /1 \ / |\ / |\ A\ |/
[t | | | -
CAS [\ \ |/ A/ A\ |/ / |\
S | | | [
WE [ 1\ / |\ / |\ / |\ \ [/
wsfofotw | | U] () Q) | | |
AO-AY X ron X Xcouwnmk XeoLumoX XeoLumoX
| wslololm | | | | L | sokowor | |
At X row X \ NOPRE Noere / X X X X
| sdelorttn | | | | | NOPRE | oot | |
At Xeun 1 X BANK - X ekt X D €5 X X
BANKD BANKD BAKO BANKD BANKD
| | 1cS tamp > CH e taMD >
oQw A L7 T /

¢ tOH

DouTor! Y

<—IAC‘>‘ <—IAC‘>‘ l— 1AC — 1A «— tAC

fLz4 le10H tOH [«tOH

o F.I,W DouT m % Doum@ DUTn &
L_ICAC

[«—1CAC

<«—1RCD tCAC [« tRQL
<« tRAS >« RP
[«—tRC

<ACT> <READ> <READ> <READ,MASK>  <ENB> <PRE>
<READA, MASK> <PALL>

RR] Undefined
CAS latency = 3, burst length =2 [] Don't Care

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

T T T2 £ T4 T T 7 T8 LT 1) T2
oK ] I I I I I I I I I | I L
- fCH [«
1CKS «— 10K — < tcL
CKE _/ tokA —>
1CS T¢>{«>} {CH
Y ARV AAVARNNY VARV V2R NNV A\ VAR NNV YA
tcs tCH
RAS A4 / |\ / |\ / |\ A\ /
| fcs {CH | | I I I I I
CAS /1 \ A/ N/ \ |/ _/ |\
| s o | | | | I | |
WE /| \ \ |/ \ |/ A\ \ |/
tAS ¢ TAH () { |
AO-AY X ron X XcowmnX XeowmnnX XoouumoX
| uslodertin | | | | | wome | | swowor |
A0 )L \ Norre NoPRE / X X X X
| uslofeotun | | e |k | NoPsE | [ wwooRt |
Al \euko / X X X X X BANK X X BANKIX

BANKO BANK 0 BANKO BANKO
tcs fCcH |
DQM ‘IT \\ /
tDSe>1« tDH-»|{DSte>1<DH »{tDS}eri«tDH ( DS}erte IDH>|IDS e {DH
0 ) 1D & CIXD @ & DiNo Do+
|

l«—tACD [ OPL —————
le—tRAS > {RP
l—1tRC
<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>
B Undefined
CAS latency = 3, burst length = 2 [] Don't Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Page Mode; Data Masking

0 T n KR 5 T6 7 8 ooTo T TR
oK ] I I I I I I | I I | | L_
= {CHI [«
1CKS e>te— toK —| < toL
CKE _/ tCKA —>
. 1CS 7>« tCH
s /I NLL/ [V AL/ [\ L/ [\ A\ L/ [\ A\ LS
{CS 4e—>fe>t+ tCH
RAS N/ / \ / |\ \ |/
| ostoioton | | | |
CAS / 1\ \ yA / |\
| s teotention | | | [ |
WE /| \ \ |/ \ L \ | /
tAS 1> tAH (1) (1) ()
AO-AY X ron X XcowmnX XeowmnnX XooLumoxX
| wslolom | | T EZI
A0 )( \ fopse Nobre / X X
| wsdofot | ki KT | Mo | oo |
At )( X X X ) EI5) ¢ Ao X
ARG 0 B0 B0 B0
| 1cS tCH
DQM ‘I? ;I 7 1T \\ /

2

{DSfe> ¢ IDH1DS}e> 1« DH HDSfeste 1DH 0Sene- IDHo}DS}erle IDH
1o R Dnn XK Dnmet XX Do) X Do Do
T

«—tRCD ————— > |« {DPL —>|

«— tRAS tRP

«—1RC

<ACT> <WRIT> <WRIT> <MASK> <WRIT> <PRE>
<WRITA> <PALL>

CAS latency = 3, burst length = 2

B3] Undefined
[] Dontt Care

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

Read Cycle / Clock Suspend

TO T T2 T3 T4 T5 T6 m T8 T9 T10 ™ T12
oK | | | | | | | | | |
{CKS Jerie— tCK—_: o 1 teL 1CKS e <>HCKH
Y A N A L/
1CS 7>« tCH
ST T TT TR/ 7T\ \ | [TTT
105 et 0H | | \ | |
RAS N L / |\ \ \ |/
| ospotoro || | LN L
CAS /1 \ \ | / \ / |\
| sl | | | | | [ | |
WE /1 \ / |\ \ \ | /
| usfotorw | | o L 1] L
AC-A X row X XcowminX |
| wslololm | | wome | | | |1 | sewowor | |
A10 )( ) S \
| sl | | lopRe | | | | | o] |
At )( X uii X \ N EID'
BAVKD BAVKO BANKD
| CcS tamp > tcH |
DQM \\ /f
le—1AC [ tAC
4" «t0H 10H
1[0] ‘_’iw DouTm DouT i @
tz I I [e— tHz
[«— {RCD < {CAC
le— tRAS tRP
[«— tRC
<ACT> <READ> <SPND> <SPND> <PRE>
<READ A> <PALL>
Bl Undefined
CAS latency = 3, burst length = 2 [[] Don't Care

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

10 T T T3 T4 T5 T6 7 T8 T9 T10 i TH2
Tl | | | [ | | | | | L
1CKS tCK—_: (oA j_ »HCL 1CKS <>HCKH
5 A \ 7
1CS 1¢>«>f {CH
s_/A I NLZ/ |\ |\ /\\ | | | /I \ AL L/ A | £/
163 e—slep {CH
RAS N/ /| L\ N\ / \ |/
| oot || N ] L
CAS / 1\ \ [/ / |\ / |\
| s festeoton | | [\ | | | |
WE /1 \ \ |/ | \ |/ / |\
| 1S et taH 0 \
AO-A9 X ron X X coLwinm | ROW
| wslloslin | | oo | | ] | | awomot | |
A0 )( X__ X1 XX (o)
| R | | NOPrE | \ | | | BANKOOR | | BANK 1
A XK X X ] XX
B D s, BAKG <—j:a+ K0 B
DQM
1DS ¢ > {DH tDsS tDH
0 * oin X Nr;;}
I | | | | | | |
l«<— {RCD > [ tDPL————— >
le— tRAS tRP »«— {RAS—
— tRC — 10—
<ACT> <WRIT,SPND>  <SPND> <PRE> <ACT>
<WRITA, SPND> <PALL>
B3] Undefined
CAS latency = 3, burst length = 2 [[] Don't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

Read Cycle / Precharge Termination

TO T T2 K] T4 T5 T6 T7 T8 T9 T10 ™ Ti2
OK | I I I I I I I I I I | L
—> {CHI [«
tCKS tcK —»! < tcL
CKE _/ 1CKA —>
{CS T¢>[«>f tCH
VARV IAAWARWNYIAAWAANSVIAAWAAWALN YA
tcs tCH
RAS \N / |\ \ \ |/
tcs tCH ‘ | | | | |
CAS /| \ \ | / / |\ / 1\
T T eldolw [ ] I |
WE {1\ / |\ \ | / / 1\
| sttt | | 0 |
AO-AY X row X XcouminX ROW
| s Lokt | | | | | | | |
A0 )( \ | / \ | / (o)
| 1 e slesh ta | | NO PR | | BANKOOR | | | BANK |
At \auiko Jf \ a0 / \ 8o / XX
toH BANKO
0S 4e—>1e— tQuD p— -
DQM \ /
le—1AC [— tAC [« tAC [— tHz
4" ¢ 10H < tOH < tOH
110 ‘_W bouTm DouT mit DOUT m+2
1z | '
l«— {RCD <— {CAC > tRQL <— {RCD
le— tRAS tRP > tRAS
[«— tRC tRP
<ACT 0> <READ 0> <PRE 0> <ACT>
B3] Undefined
CAS latency = 3, burst length = 4 [[] Dont Care
Note 1: A8,A9 = Don't Care.
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Write Cycle / Precharge Termination

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10 T T12
OK | I I | | I I I I I I I L
—> {CHI [«
tCKS toK —> »HCL
CKE _/ 1CKA —>
{CS T¢>[«>f tCH
VAR NNV IAAWAR WY/ A\ /Y AL N
tcs » 1CH
RAS N AR A\ / \ |/
| oo | | | | | | | |
CAS [/ 1\ \ |/ / |\ /
R ey e ] T 1
WE /| \ N/ \ |/ / |\
1AS 4>« tAH I I (1) I I I
AO-AY X ron X Xcownmk RO
| tAS Leplest tAH I I I I I I I
At )( \ | / \ | / (o)
| AR | NOPRE | | BAKOORT | | | BANK
At ek \ s / \ 8o / X X
fcs toh e [ teton B0
DQM r iHl II(
toH  [«—>1DH tDH
s 05 05
lio ;_;Nm 1 }d_;w 2 X
T T T T T T T T T
l«— {RCD > [<— tRCD
tRAS > tRP tRAS
[«— tRC tRP
<ACT 0> <WRIT 0> <PRE 0> <ACT>
B Undefined
CAS latency = 3, burst length = 4 [[] Dontt Care
Note 1: A8,A9 = Don't Care.
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Read Cycle / Byte Operation

T0 T T2 T3 T4 75 T6 T7 T8 T9 T10 T T12
oK ] | | | | | | | | | | | L
—> {CHI [«
tCKS fe>le— tCK — toL
CKE _/ " tCKA —>|
105 1>t {CH
AR NNV IAAVARNNIVYAAVARVALVARNNIVYARAWAL W VAR
tcs <+ {CH
RAS NN / 1\ A\ / \ |/
| tosfoqoton | | L | | | |
CAS / |\ \ |/ / |\ / |\
| tsdodeodon | | | | | | | |
WE /1 \ / |\ \ |/ / 1\
| 1AS 1>« tAH | | 1)
A0-A9 X aow X Xoowiin X Aow X
| s Lottt | | wmoe | | | | swkownt | | |
Ao ) D A__A A_A Ao X
| b W | e | | | wooRt | | BAK
At ) CID) ¢ X skt X ) €D X X
BAIKO B0 1 <:-tCH . BAlﬁKO BANK
UDQM M/ O /
{cs fawp > ] ton
LDQM \ \
[e—tAC— [ tHZ l— tAC [e— tHz
1z | |eton 10K
1/08-15 DouTm DOUT 42 DOUT M43
[—tAC— [«—1AC f— tHz
Lz l¢1OH <—tOHJA
1/00-7 <_.mmum oo KA
l«— tRCD <«— {CAC < tQMD tRQL > l«— {RCD—
re— RAS »>«—RP tRAS —
l«— {RC <«— {RP—
<ACT> :HHEE:[?; <MASKU>  <ENBU, MASKL>  <MASKL> :'f :&Z <ACT>
Bl 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 T T2 T3 T4 T5 T6 T7 T8 T9 T10 ™ T12
oK ] I I I I I I | I | I L
—>| {CHI [«
tcKS <« 10K —> < tcL
CKE _/ {CKA —»|
1CS 7>« tCH
VAR NNVYARVARWNYIARAVARWVARVAR W VAR VAR LY
tcs tCH
RAS AN _/'\ \ | /[ \ |/
| osfotoron | | L L L
CAS /1 \ \ |/ / |\ / |\
T T e T I ]
WE /| \ A\ / \ |/ / |\
I 1As 1>t tH n
AO-A9 X row X XcownmX X row X
| wsloolm | | wome | | | | wmomor | |
A0 | ) G ¢ | ) | | | | X X | | X ron X
18 des sl tan NOPRE BANKOOR 1 BANK 1
At )( X Bk 1 X VEID ¢ X X
BANKO BANKO BANKO BANK O
| fcs {CH | |
o {1 7z
tcs feH I
LDOM A\ [/ ]\_/ W\ |/
DS L pH ( )
IDSJF—“ {DH DS Je—ste! tOH
1/08-15 Dim IO(D m+IL )(DINm+3X
tDs < {DH I ( tDS tDH
1i00-7 X onn X X o X
T T T T T T T T
le— RCD > <«— tDPL ————>| [«— tRCD—
le— tRAS >l {RP tRAS —
[— {RC > tRP —
<ACT> :VIIVFIIIII; MASKL>  <MASK>  <ENB> ::ELE; <ACT>
RR] Undefined
CAS latency = 3, burst length = 4 [[] pont Care

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

T0 T T2 T3 T4 T5 T6 T7 T8 T9 T10 ™ T12
T I I I I I I I I I I I I
- CHl [«
tcKS tCK —> »HCL
CKE _/ tCKA —»
1CS 7>} {CH
S AR NNVARVARNNYIARVARWVARWARWARNN VAR RY,
tcs tCH
RAS N / |\ /| \ \ |/
|t I N |
CAS /| \ \ |/ \ |/ / |\
| osgoertos | | | | |
WE [ ]\ / |\ \ |/ \ | /
WS T I I I () I I I I I )
AO-AY X rou X XoowminX Xooun X
| st | | | | | | I | woere | sawowns
4o XerX \ ore / T X
| s doleft | | BANK 1 | | | | | NOPRE | BAWOOR
At ) D X X ) EI5D Y ED
| BANKO BANKO BANKO BANK
| | tcs <— {QMD <> 1CH \
DM \ /
[«— tAC [«— tAC tDs
[« tOH A’I [« tOH tDH
0] DouTm DOuT it DiNn
Lz- Hz —>
— {RC <— {CAC > [«— tDPL —————>
«— tRAS «— fRP —
< the
o> <> priid bl
B Undefined
CAS latency = 3, burst length = 2 [[] on't Care

Note 1: A8,A9 = Don't Care.
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1IS42S16100 ISSI®

ORDERING INFORMATION
Commercial Range: 0°C to 70°C

Frequency Speed (ns) Order Part No. Package
166 MHz 6 1IS42516100-6T 400-mil TSOP I
143MHz 7 1IS42516100-7T 400-mil TSOP I
124MHz 8 1S42516100-8T 400-mil TSOP I
100 MHz 10 IS42516100-10T  400-mil TSOP |l

1SST

Integrated Silicon Solution, Inc.
2231 Lawson Lane

Santa Clara, CA 95054
Tel: 1-800-379-4774
Fax: (408) 588-0806

E-mail: sales@issi.com

www.issi.com
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