1S42G32128 |

128K x 32-BIT x 2-BANK
SYNCHRONOUS GRAPHICS RAM

FEATURES
+ 131,072 words x 32 bits x 2 banks memory  Persistent write per bit function
+ Single 3.3V + 0.3V power supply » Programmable burst sequence

» LVTTL compatible inputs and outputs (Sequential/interieave)

» Programmable burst length (1, 2, 4, 8, and full
page)
» Programmable CAS latency (1, 2, and 3)

+ All input signals are latched at rising edge of
system clock

» Auto precharge and controlled precharge

+ Internal pipelined operation: column address * Burst stop function (full-page burst)

can be changed every clock cycle » Power-down operation and Clock Suspend
» Dual internal banks controlled by A9 operation
(Bank Address: BA) + Auto refresh and self refresh capability
+ Independent byte operation via DQMO to DQM3 » 1,024 refresh cycles/16 ms
» 8-column Block Write function » Packages available:
—100-pin TQFP and 100-pin PQFP
GENERAL DESCRIPTION

The 1842G32128 is a synchronous graphics random
access memory organized as 128K words x 32 bits x 2
banks.

This device can operate up to 100 MHz by using a
synchronous interface. In addition, it has an 8-column
Block Write function and a Write per bit function which
improves performance in graphics systems.

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

Speed Order Part Number Package
100 MHz 1S42G32128-10TQ TQFP
1S42G32128-10PQ PQFP
83 MHz 1542G32128-12TQ TQFP
1S42G32128-12PQ PQFP
This document contains PRELIMINARY data. ISS| 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 1998, Integrated Silicon Solution, Inc.
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1S42G32128 L
PIN CONFIGURATION (TOP VIEW)
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DQ3 [1] 80] D28
Ve [2] 79] Ve
DO4 [3] 78] DQ27
DQ5 [4] [77] Da26
Vs [5] 76] VssQ
DQ6 [6] 75] DQ25
DQ7 [7] [74] DQ24
Ve [8] 73] VecQ
DQ16 [9] 72| Da15
DQ17 [10] 7] DQ14
VssQ [M] 70] VssQ
DQ18 [12] 69] DQ13
DQ19 [13] l68] DQ12
Ve [14] 67] Ve
Ve [15} 66] Vs
Vss [16} 65] Ve
D020 [17] 64] DQ11
DQ21 [18] 63] D10
VssQ [19) 62] V50
DQ22 [20] 61] DQ9
DQ23 [21] 60] DQS
VeeQ [22] 59] VecQ
DQMO [23] 58] NC
DQaM2 [24] 57] Dam3
WE [25) 156] DQM1
CAS [29] 58] CLK
RAS [27] l54] CKE
TS [28 53] DSF
BA (A9) [29 52] NC
NC [30] 51] A8
EEEEEEEEEEEREEEEEEEE
O T ANM QO OO OO0 O0OOO < L O M~
CCLCL LSS 2222222 aAICC
100-Pin Plastic QFP
Pin Name Function Pin Name Function
A0 - A9 Address Inputs DQMO - DQM3 DQ Mask Enable
A0 - A8 Row Address Inputs DSF Special Function Enable
A0 - A7 Column Address Inputs CKE Clock Enable
A9 Bank Address CLK System Clock Input
DQO - DO31 Data Inputs/Outputs Veo Supply Voltage
CS Chip Select Vss Ground
RAS Row Address Strobe VecQ Supply Voltage for DQ
CAS Column Address Strobe VssQ Ground for DQ
WE Write Enable NC No Connection

Note:

The same power supply voltage must be provided to every Vcc pin and VccQ pin.

The same GND voltage level must be provided to every Vgg pin and VggQ pin.

Integrated Silicon Solution, Inc.
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1S42G32128

BLOCK DIAGRAM
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1S42G32128

PIN DESCRIPTION

CLK

Fetches all inputs at the "H" edge.

cs

Disables or enables device operation by asserting or deactivating all inputs except CLK, CKE,
DQMO, DOM1, DAM2 and DQMS3.

CKE

Masks system clock to deactivate the subsequent CLK operation.
If CKE is deactivated, system clock will be masked so that the subsequent CLK operation is
deactivated. CKE should be asserted at least one cycle prior to a new command.

Address

Row & column multiplexed.
Row address: RAO — RAS8
Golumn address: CAO — CA7

BA (A9)

Selects bank to be activated during row address latch time and selects bank for precharge and read/
write during column address latch time. A9 ="L": Bank A, A9 = "H": Bank B

RAS
CAS
WE

Functionality depends on the combination. For details, see the function truth table.

DSF

DSF is part of the inputs of graphics command of the 1S42G32128.
If DSF is inactive (Low level), IS42G32128 operates just like SDRAM.

DQMO -
DAM3

Masks the read data of two clocks later when DQMO - DOM3 are set "H" at the "H" edge of the clock signal.
Masks the write data of the same clock when DQMO - DQMS3 are set "H" at the "H" edge of the clock signal.

DQi

Data inputs/outputs are multiplexed on the same pin.

*Notes:

. When CS is set "High" at a clock transition from "Low" to "High", all inputs except CLK, CKE, DQMO,

DQM1, DQM2, and DQM3 are invalid.

. When issuing an active, read or write command, the bank is selected by A9.

A9 Active, read or write
0 Bank A
1 Bank B

. The auto precharge function is enabled or disabled by the A8 input when the read or write command is

issued.
A8 A9 Operation
0 0 After the end of burst, bank A holds the active status.
1 0 After the end of burst, bank A is precharged automatically.
0 1 After the end of burst, bank B holds the active status.
1 1 After the end of burst, bank B is precharged automatically.

4. When issuing a precharge command, the bank to be precharged is selected by the A8 and A9 inputs.

A8 A9 Operation

0 Bank A is precharged.

Bank B is precharged.

1 X Both banks A and B are precharged.

Integrated Silicon Solution, Inc.
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1S42G32128

COMMAND OPERATION
Mode Register Set Command (CS, RAS, CAS, WE, DSF = "Low")

The 1S42G32128 has the mode register that defines the operation mode “CAS Latency,
Burst Length, Burst Sequence”. The mode register is composed of ten bits of memories
corresponding to address inputs A0 - A8 and BA. The Mode Register Set command should be
executed just after theI542G32128 is powered on. Before entering this command, all banks
must be precharged. Next command can be issued after trgc.

Special Mode Register Set Command (CS, RAS, CAS, WE = "Low", DSF = "High")

TheI542G32128 has the 32-bit color register for block write operation and the 32-bit mask

register for write per bit operation. The Special Mode Register Set command performs loading
mask register or color register. When A5 is "high", The mask data presented on the DQO - DQ31
islatched into the mask register. When A6is "high", The color data presented on the DQO-DQ31
is latched into the color register. The Special Mode Register Set command must be executed
before Masked Block Write and Write Per Bit operations. Next command can be issued after

trsc-

Auto Refresh Command (CS, RAS, CAS, DSF = "Low", WE, CKE = "High")

The Auto Refresh command performs refresh automatically by the address counter. Therefresh
operation mustbe performed 1024 times within 16 ms and the next command can be issued after
trc from last Auto Refresh command. Before entering this command, all banks must be
precharged.

Self Refresh Entry/Exit Command (CS, RAS, CAS, DSF, CKE = "Low", WE = "High")

The self refresh operation continues after the Self Refresh Entry command is entered, with CKE
level left "low". This operation terminates by making CKE level "high". The self refresh
operation is performed automatically by the internal address counter on the 1542G32128
chip. In self refresh mode, no external refresh control is required. Before entering self refresh
mode, all banks must be precharged. Next command can be issued after tgc.

Single Bank Precharge Command (CS, RAS, WE, DSF, A8 = "Low", CAS = "High")

The Single Bank Precharge command triggers bank precharge operation. Precharge bank is
selected by BA.

All Banks Precharge Command (CS, RAS, WE, DSF = "Low", CAS, A8 = "High")

The All Bank Precharge command triggers precharge of both bank A and bank B.

Integrated Silicon Solution, Inc.
PRELIMINARY DR008-1A
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1S42G32128

Bank Active and Masked Write Disable Command (CS, RAS, DSF = "Low", CAS, WE =
IIHighII)

The Bank Active command activates the bank selected by BA. The Bank Active command
corresponds to conventional DRAM's RAS falling operation. Row addresses "AQ - A8 and BA"
are strobed. After this command, the write command and block write command for that bank
works as the no write per bit operation.

Bank Active and Masked Write Enable Command (CS, RAS = "Low", CAS, WE, DSF =
IIHighII)

The Bank Active command activates the bank selected by BA. The Bank Active command
corresponds to conventional DRAM's RAS falling operation. Row addresses "AQ - A8 and BA"
are strobed. After this command, the write command and block write command for that bank
works as the write per bit operation.

Write Command (CS, CAS, WE, DSF, A8 = "Low", RAS = "High")

The Write command is required to begin burst write operation. Then burst access initial bit
column address is strobed.

Write with Auto Precharge Command (CS, CAS, WE, DSF = "Low", RAS, A8 = "High")

The Write with Auto Precharge command is required to begin burst write operation with
automatic precharge after the burst write. Any command that interrupts this operation cannot
be issued.

Masked Block Write Command (CS, CAS, WE, A8 = "Low", RAS, DSF = "High")

The Masked Block Write command is required to begin block write operation with column
mask. The masked block write operation performs writing in the 8 memory cells selected by
column addresses "A3 - A7". In this operation, data in color register is written to memory cells
with the column mask functions. At the same time, this command can perform write per bit
operation. The block write operation is not bursted.

6 Integrated Silicon Solution, Inc.
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1S42G32128

7

Block Write Function

Color Register 11001110
I/0 Mask 11111010
Column Mask 10010011

8 Column x 8 DQ

~
/

Golumn 7 I I I I I * I *
Column6 |1 (|1 {{O[O|{1]|l*|l1]*
Column 5 * * * * * * * *
Column 4 * * * * * * * *
Column3 |1 (|1 {{O[O|{1]|l*|l1]*
Column 2 ; * ; ; | N

Column 1 * * * * * * * *
ColumnO |1 |{1{{O[O(f 1 |T1]|"
() ~— (2] o™ <t Lo [{e} I~
o o o o o o o g
O o o 0 0o 0o o 0

Note : Location "*" can not be loaded.

Remark: 1. This diagram shows only for DQO - 7. The other DQ is similar as this.
Column Mask

DQO-7 :Column Mask for DQO -7

DQ8 - 15 : Column Mask for DQ8 - 15

DQ16 - 23: Column Mask for DQ16 - 23

DQ24 - 31: Column Mask for DQ24 - 31

Write per Bit

Mask data = Mask Register + DQMi
DQMi is prior to data of Mask Register.

Integrated Silicon Solution, Inc. 7
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1S42G32128

Masked Block Write with Auto Precharge Command (CS, CAS, WE = "Low", RAS, DSF,
A8 = "High")

The Masked Block Write with Auto Precharge command performs precharging at the bank
selected by BA automatically after Masked Block Write.

Read Command (CS, CAS, DSF, A8 = "Low", RAS, WE = "High")

The Read command is required to begin burst read operation. Then burst access initial bit
column address is strobed.

Read with Auto Prechaege Command (CS, CAS, DSF = "Low", RAS, WE, A8 = "High")

The Read with Auto Precharge command is required to begin burst read operation with auto
precharge after the burst read. Any command that interrupts this operation cannot be issued.

No Operation Command (CS, DSF = "Low", RAS, CAS, WE = "High")
The No Operation command does not trigger any operation.

Device Deselect Command (CS = "High")

The Device Deselect command disables the RAS, CAS, WE, DSF and Address input. This
command does not trigger any operation.

Data Write/Output Enable Command (DQMi = "Low")

The Data Write/Output Enable command enables DQO - DQ31 in read or write.

The each DQMO, 1, 2 and 3 corresponds to DQO - DQ7, DQS - DQ15, DQ16 - DQ23 and DQ24
- DQ31 respectively.

Data Mask/Output Disable Command (DQMi = "High")

The Data Mask/Output Disable command disables DQO - DQ31. In read cycle output buffers
are disabled after 2 clocks . In write cycle input buffers are disabled at the same clock. The each
DQMO, 1, 2 and 3 corresponds to I/00-1/07,1/016 -1/023 and 1/024 - 1/O31 respectively.
Burst Stop Command (CS, WE, DSF = "Low", RAS, CAS = "High")

The Burst Stop command stops burst access when the access is in full page. After the Burst Stop
command is entered, the output buffer goes into high impedance state.

8 Integrated Silicon Solution, Inc.
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1S42G32128

TRUTH TABLE

Command Truth Table

Function CS RAS | CAS WE DSF Address
A9 A8 A7 -A0
Device Deselect H X X X X X X
No Operation L H H H L X X
Burst Stop in Full Page L H H L L X X
Read L H L H L BA L CA
Read with Auto Precharge L H L H L BA H CA
Write L H L L L BA L CA
Write with Auto Precharge L H L L L BA H CA
Masked Block Write L H L L H BA L CA
Masked Block Write with Auto L H L L H BA H CA
Precharge
Bank Activate L L H H L BA RA
Bank Activate with WPB Enable L L H H H BA RA
Precharge Select Bank L L H L L BA L
Precharge All Banks L L H L L X
Mode Register Set L L L L L OP. CODE
Special Register Set L L L L H OP. CODE
DQM Truth Table
Function DQMi
Data Write/Output Enable
Data Mask/Output Disable
Integrated Silicon Solution, Inc. 9
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1IS42G32128 .
Function Truth Table (1/5) Note 1
Current State |CS|RAS|CAS|WEDSF| Address Action Note
Idle Hix| X K |Xx x | NOP or Power Down
L{H|H|H]|X X NOP or Power Down
LIH/H|L|H X ILLEGAL
LIHI/H|L]|L X ILLEGAL
LIH|L|H|H X ILLEGAL
L{H|L|H|L/| BACA A8 |ILLEGAL
L{H|L]|L]|H| BACA A8 |ILLEGAL
L{H|L]|L|L/| BACA A8 |ILLEGAL
LIL|H|H]|H BA, RA | Row Active with WPB
L{L|H|H]|L BA, RA Row Active
LIL|H|L]|H X ILLEGAL
LILIH|L]|L BA, A8 NOP 3
LIL|L|H|H X ILLEGAL
L{L|{L|H|L X Auto Refresh/Self refresh 4
L{L|{L|L|H]| Op-Code |Special Register Write
L{L|{L|L|L]| Op-Code |ModeRegister Write

Row Active Hix| X K |Xx x| NOP

(ACT) LI{H|H|H]|x X NOP
LIH/H|L|H X ILLEGAL
LIHI/H|L]|L X ILLEGAL 2
LIH|L|H|H X ILLEGAL
LIH|L|H|L/| BAGCAA8 |Read
L{H|L|L|H/| BACA A8 |Block Write
L{H|L|L]|L/| BACA A8 |Wrie
LIL|H|H]|H BA,RA | ILLEGAL
LILIH|H]|L BA,RA | ILLEGAL
LIL|H|L]|H X ILLEGAL
L{L|H|LJ|L BA, A8 Precharge
LIL|L|H|H X ILLEGAL
LIL|L|H]|L X ILLEGAL
L{L|{L|L|H]| Op-Code |Special Register Write
Li{L|L|L|L/| Op-Code |ILLEGAL

10 Integrated Silicon Solution, Inc.
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1S42G32128 _

Function Truth Table (2/5) Note 1
Current State |CS [RAS[CASWEDSF| Address Action Note
Read Hix|x|x]|x X NOP (Continue Row Active after Burst ends)
(RD) LIH|H]|H]|X X NOP (Continue Row Active after Burst ends)

L{H|H|L|H X ILLEGAL

LI{H|H|L|L X 1,2, 4, 8 Burst Length; ILLEGAL

Full Page Burst; Burst Stop — Bank Active

L{H|L|HIH X ILLEGAL

L{H|L|H|L]| BACGA A8 | Term Burst, new Read

L{H|L|L/|H]| BA CA A8 | Term Burst, start Block Write

L{H|{L/[L/|L]| BA CA A8 |Term Burst, start Write

L{L|H|HIH BA,RA | ILLEGAL

L{L|H|H|L BA,RA | ILLEGAL

L{L|H|L|H X ILLEGAL

L{L|H|L|L BA, A8 Term Burst, execute Row Precharge

L{L|L|HIH X ILLEGAL

L{L|L|HIL X ILLEGAL

L{L|{L|L]|H| Op-Code |ILLEGAL

L{L|{L|L|L| Op-Code |ILLEGAL
Write/BlockWrite | H | x | x | x | X NOP (Continue Row Active after Burst ends)
(WT/BW) LIH|H]|H]|X X NOP (Continue Row Active after Burst ends)

L{H|H|L|H X ILLEGAL

LI{H|H|L|L X 1,2, 4, 8 Burst Length; ILLEGAL

Full Page Burst; Burst Stop — Row Active

L{H|L|HIH X ILLEGAL

L{HJ|L|[H]|L]| BACA A8 | Term Burst, start Read

L{H|L/{L/|H]| BA CA A8 | Term Burst, new Block Write

L{H|L|L/|L]| BA CA A8 | Term Burst, new Write

L{L|H|HIH BA,RA | ILLEGAL

L{L|H|H|L BA,RA | ILLEGAL

L{L|H|L|H X ILLEGAL

LIL{H|L]|L BA, A8 Term Burst, execute Row Precharge

L{L|L|HIH X ILLEGAL

L{L|L|HIL X ILLEGAL

L{L|{L|L]|H| Op-Code |ILLEGAL

L{L|{L|L|L| Op-Code |ILLEGAL

Integrated Silicon Solution, Inc.
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1S42G32128

Function Truth Table (3/5) Note 1
Current State | CS [RAS|CAS|WE|DSF| Address Action Note
Read with Auto | H | x | x | x | X NOP (Continue Burst to End and enter Row Precharge)
Precharge LIH[H|H]|x X NOP (Continue Burst to End and enter Row Precharge)
(RAP) LIH[H][L]|H X ILLEGAL

LIH|H|L]|L X ILLEGAL

L{H|L|H|H X ILLEGAL

L{H|L|H|L| BACGCA A8 |ILLEGAL

L{H|L|L|H| BACA A8 |ILLEGAL

L{H|L|L|L| BACGCA A8 |ILLEGAL

L{L|H|H]|H BA,RA | ILLEGAL

L{L|H|H]|L BA,RA | ILLEGAL

L{L|H|L]|H X ILLEGAL

L{L|H|L]|L BA, A8 | ILLEGAL 2

L{L|L|H]|H X ILLEGAL

L{L|L|H]|L X ILLEGAL

L{L|L|L]|H| Op-Code |ILLEGAL

L{L|L|L|L| Op-Code |ILLEGAL
Write/Block Hx|x|x|Xx NOP (Continue Burst to End and enter Row Precharge)
Write withAuto | | | H | H | H | x X NOP (Continue Burst to End and enter Row Precharge)
Precharge LIH[H][L]|H X ILLEGAL
(WAP/BWAP) LIH|H|L]|L X ILLEGAL

L{H|L|H|H X ILLEGAL

L{H|L|H|L| BACGCA A8 |ILLEGAL

L{H|L|L|H| BACA A8 |ILLEGAL

L{H|L|L|L| BACGCA A8 |ILLEGAL

L{L|H|H]|H BA,RA | ILLEGAL

L{L|H|H]|L BA,RA | ILLEGAL

L{L|H|L]|H X ILLEGAL

L{L|H|L]|L BA, A8 | ILLEGAL 2

L{L|L|H]|H X ILLEGAL

L{L|L|H]|L X ILLEGAL

L{L|L|L]|H| Op-Code |ILLEGAL

L{L|L|L|L| Op-Code |ILLEGAL

Integrated Silicon Solution, Inc.
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1S42G32128 .

Function Truth Table (4/5) Note 1
Current State |CS [RAS[CASWEDSF| Address Action Note
Precharging Hix| X Kk |X x | NOP — |dle after trp
(PRE) L{H|H|H|x X NOP — Idle after trp

L{H|H|L|H X ILLEGAL

LI{H|H|L|L X ILLEGAL 2
L{H|L|HIH X ILLEGAL

L{H|L|H]|L]| BAGA A8 |ILLEGAL 2
L{H|L]|L]|H| BAGAAS8 |ILLEGAL 2
L{H|L]|L|L]| BAGCAAS8 |ILLEGAL 2
L{L|H|HIH BA,RA | ILLEGAL 2
L{L|H|H|L BA,RA | ILLEGAL 2
L{L|H|L|H X ILLEGAL

L{L|H|L|L BA, A8 NOP — Idle after trp 3
L{L|L|HIH X ILLEGAL

L{L|L|HIL X ILLEGAL

LIL|L|]L|H]| Op-Code |Special Register Write

L{L|{L|L]|L| Op-Code |ILLEGAL

Refreshing H| x| x X | x x| NOP — Idle after tpg
(REF) L{H|H|H]|x X | NOP — Idle after tpg

L{H|H|L|H X ILLEGAL

LI{H|H|L|L X ILLEGAL

L{H|L|HIH X ILLEGAL

L{H|L|H]|L]| BAGAAS8 |ILLEGAL

L{H|{L]|L]|H| BAGA A8 |ILLEGAL

L{H|{L|L]|L]| BAGA A8 |ILLEGAL

L{L|{H|HIH BA,RA | ILLEGAL

L{L|{H|H|L BA,RA | ILLEGAL

L{L|H|L|H X ILLEGAL

L{L|H|L|L BA, A8 ILLEGAL

L{L|L|HIH X ILLEGAL

L{L|L|H|L X ILLEGAL

L{L|{L|L]|H| Op-Code |ILLEGAL

L{L|{L|L|L| Op-Code |ILLEGAL

Integrated Silicon Solution, Inc.
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1S42G32128 .
Function Truth Table (5/5) Note 1
Current State | CS |RAS|CAS|WE DSF| Address Action Note
Mode Register | H | x | x | x | x X NOP
Access LI{H|H|H]|x X NOP
(MRA) LIH[H|L]H x ILLEGAL

L{H|H|L|L X ILLEGAL
L{H|L|H|H X ILLEGAL
L{H|L|H|L| BA CA A8 |ILLEGAL
L{H|L|L/|H]| BA CA A8 |ILLEGAL
L{H|L|L/|L]/ BACA A8 |ILLEGAL
L|{L|H|H|H| BARA |ILLEGAL
L{L|H|H|L| BARA |ILLEGAL
L{L|H|L|H X ILLEGAL
L|{L|H|L|L| BAA8 |ILLEGAL
L{L|L|H|H X ILLEGAL
L{L|L|H|L X ILLEGAL
L|{L|L|L|H| OpCode |ILLEGAL
L{L|L|L|L| OpCode |ILLEGAL
Special Mode Hi x| x| x|x X NOP
Register LI{H|H|H]|x X NOP
Access LIH|H[L[H X ILLEGAL
(SMRA) L{H|H|L|L X ILLEGAL
L{H|L|H|H X ILLEGAL
L|{H|L|H]|L| BA CA A8 | ILLEGAL
L|{H|L|L/|H/| BA CA A8 | ILLEGAL
L|{H|L|L/|L]| BACA A8 |ILLEGAL
L|{L|H|H|H| BARA |ILLEGAL
L|{L|H|H|L| BARA |[ILLEGAL
L{L|H|L|H X ILLEGAL
L|{L|H|L|L| BAA8 |ILLEGAL
L{L|L|H|H X ILLEGAL
L|{L|L|H|L X ILLEGAL
L|{L|{L|L|H| Op-Code |ILLEGAL
L|{L|{L|L|L/| Op-Code |ILLEGAL
ABBREVIATIONS

RA = Row Address
CA = Column Address

—

Notes:

BA = Bank Address
AP = Auto Precharge

NOP = No OPeration command

x = High or Low level (Don't care)

All inputs are enabled when CKE is set high for at least 1 cycle prior to the inputs.
Illegal to bank in specified state, but may be legal in some cases depending on the state of bank

selection.

NOP to bank precharging or in idle state. Precharges activated bank by BA or AS8.

Illegal if any bank is not idle.

14
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Function Truth Table for CKE

Current State (n)

CKEn-1

CKEn

RAS

CAS

WE

DSF

Address

Action

Note

Self Refresh
(SREF)

H

X

INVALID

(4,

Exit Self Refresh — ABI

Exit Self Refresh — ABI

ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self Refresh)

Power Down
(PD)

INVALID

Exit Power Down — ABI

Exit Power Down — ABI

ILLEGAL

ILLEGAL

ILLEGAL

NOP (Continue power down mode)

All Banks Idle
(ABI)

Refer to Table

Enter Power Down

Enter Power Down

ILLEGAL

ILLEGAL

ILLEGAL

Enter Self Refresh

ILLEGAL

NOP

ool |Oo1 |1 |O1

Any State Other
than Listed Above

Refer to Operations in Table

Begin Clock Suspend Next Cycle

Enable Clock of Next Cycle

rjr|r|rtfjr|r|r|r|x|lrcr|x|xx|xTx|r— (||| jr—|x|r— (| |r—|r—|r—

rlxrjrr|x{r— (||| jrrjrrjrr|xTjr|x|]xT|xT|xT|T|X|r|TxT|xT|XT|XT|=XI

XXXXXI_I_I_I_I_I_IXXI_I_I_I_IXXI_I_I_I_IX8|

X I X |IX | X | X|r|rr|rr|ZT|ZT|T| X | X |X||XT|T|T|X | X |X|r|[XZT|T|XT|X |X

X[ XX | X [ X || || [T|T|X | XX | X | |XZT|XZT[(X | XX | X ||| |X [X

X | X[ X |IX | X|r[Z|(r | X|rIT[X [X[X|X|X|r[ZT[X|X|X|X|X|rr|XT|[X X

X I X[ XX [ X | X[ XXX | X[X[X[X]|X|X|X[X[X|X|X|X]|X|X|X[X[X

X I X[ X X[ X [X[X[X[|X|X|X[X[X|X]|X[|X[X[X[X|X|X|X|X|X[X|[X

Continue Clock Suspension

Notes: 5.

If the minimum set-up time tppg is satisfied when CKE transitions from "L" to "H", CKE

operates asynchronously so that a command can be input in the same internal clock cycle.
6. Power-down and self refresh can be entered only when all the banks are in an idle state.

Integrated Silicon Solution, Inc.
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1S42G32128

_

Mode Set Address Keys

Operation Code CAS Latency (CL) Burst Type (BT) Burst Length (BL)
A8 | A7 ™ A6 | A5 | Ad CL A3 BT A2 | A1 | AO | BT=0 | BT=1
0 | Mode Setting| O 0 0 | Reserved | 0 |Sequential| 0 0 0 1 1
1 Reserved 0 0 1 1 1 | Interleave | O 0 1 2 2
1 0 Reserved 0 1 0 2 0 1 0 4 4
Write Burst Length 0 1 1 3 0 1 1 8 8
A9 Length 1 0 0 | Reserved 1 0 0 | Reserved |Reserved
0 Burst 1 0 1 | Reserved 1 0 1 | Reserved |Reserved
1 Single Bit 1 1 0 | Reserved 1 1 0 | Reserved |Reserved
1 1 1 | Reserved 1 1 1 | Full Page |Reserved
Special Mode Set Address Keys
A9 (A8 A7 [ A6 | A5 | A4 | A3 | A2 | A1 | AD
ocl(o|o0fLC({lM[O|O|Of|O]O

Note :

Load Color (LC)

Load Mask (LM)

A6

Function A5

Function

Disable 0

Disable

Enable 1

Enable

If LC and LM are both high (1), data of Mask and Color register will be unknown.

POWER ON SEQUENCE

1.

2.

3.

-

With CKE = "H", DOM = "H" and the other inputs in NOP state, turn on the power
supply and start the system clock.
After the V¢ voltage has reached the specified level, pause for 200 us or more with

the input kept in NOP state.
Issue the precharge all bank command.
Apply an Auto-refresh eight or more times.
Enter the mode register setting command.

16

Integrated Silicon Solution, Inc.
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1S42G32128

Burst Length and Sequence

BL=2
Starting Address )
) Sequential Type Interleave Type
(column address AQ, binary)
0 0,1 Not supported
1 1,0 Not supported
BL=4
Starting Address .
) Sequential Type Interleave Type
(column address A1 - AQ, binary)
00 0,123 0,1,2,3
01 1,2,3,0 1,0,3,2
10 2,3,0,1 2,3,0,1
11 3,0,1,2 3,2,1,0
BL=8
Starting Address .
) Sequential Type Interleave Type
(column address A2 - AQ, binary)
000 0,1,2,3,4,5,6,7 0,1,2,3,4,5,6,7
001 1,2,3,4,5,6,7,0 1,0,3,2,5,4,7,6
010 2,3,4,5,6,7,0,1 2,3,0,1,6,7,4,5
011 3,4,5,6,7,0,1,2 3,2,1,0,7,6,5,4
100 4,56,7,0,1,2,3 4,5,6,7,0,1,2,3
101 56,701,234 547,61,032
110 6,7,0,1,2,3,4,5 6,7,4,52,30,1
111 7,0,1,2,3,4,5,6 7,6,5,4,3,2,1,0
BL = Full : Sequential only
Integrated Silicon Solution, Inc. 17
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1S42G32128

PRECHARGE
Read Interrupted by Precharge

CL=1 : At the same clock as the last read data.
CL=2o0r3 : One clock earlier than the last read data.

0
=
I

. EDEE®
0 DD

0 e XD -

(tras is satisfied)

18 Integrated Silicon Solution, Inc.

PRELIMINARY DR008-1A
4/10/98



1S42G32128

AUTO PRECHARGE

Read with Auto Precharge

CL=1 Auto precharge starts

DQ ......... -<Q1><Q2><Q3XQ4> """"""""" ...
cL=2 ; Auto precharge starts

DQ < Q1 )( 02 X c?a )( 04 >
CL=3 | Auto precharge starts

(tRAs is sattsfted)

Integrated Silicon Solution, Inc. 19
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Write with Auto Precharge

BL=4

CLK

_ _

N NI

L] LN

v x; w x,

€ : = :
B R E_ i

- 1 - 1

w 1 w 1

[«5) ! [«5) !

> i o :
R o T Doy - -

Q ' Q '

<5 ! <5 !

a AN = AN

=] < =] <
=Ry ar—-- 5--a
T < T

e e
........... Aar—- -l a
||||||||||| NI ____ |«
a a

— —
IIImIIII D Illlmvlll D
~N N

- [} N [}

I =] I =]

- -
(&) (&)

(tras is satisfied)

Block Write with Auto Precharge

CLK

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[Ep—
'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

CL=1

Auto precTrge starts

I

Hi-Z

R . I g

(tras is satisfied)

Integrated Silicon Solution, Inc.
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1S42G32128

READ/WRITE COMMAND INTERVAL

Read to Read Command Interval

Write to Write Command Interval

BL=4,0L=2
0 1 2 3 4 5 6 7 8

pa  +--< DAt X D81 X DB2 X DB3 X DB4 Y-+ s
11 cyclel
Integrated Silicon Solution, Inc. 21

PRELIMINARY DR008-1A
4/10/98



1S42G32128

Write to Read Command Interval

CL=1

DQ I-”-_-Z%--{QEIH XQEZXQIEBXQIEM)---E -------
.~ i i i i i i
11 cycle! ! ! ! ! ! !
CL=2 : '
DO 052)(053)((154)---5----
cL=3
DQ 082 X 83 X 0B4 )
22 Integrated Silicon Solution, Inc.
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1S42G32128

o
—
o
w
.
[4,}
[}
~
(=]

ok | L L
R
BV\:IB CL=2
DQ < DA X : N S
____________________ tBWC
DQ (DA X | :

| XDB1XDIBZXDE;3XDE;4>

o
—
o
w
.
[4,}
[}
~
(=]

CLK

CL=1

. i

| Gw1) | L
DQ E—-----%--H-"-Z--%---<QB1XQIBZXQIB3><QlB4>

CL=2

052)(053)(@54)

CL

I
w

DQ

082 X 083 X 084 )

Integrated Silicon Solution, Inc. 23
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1S42G32128

Read to Write/Block Write Command Interval

DAM

o { DB1 X032X033XDB4> ---------- A—

1 cycle

J%

o
-
N
w
~
[4)]
o
-~
(=]
©

CLK

CL=1

DAM

DQ

CL =2

DAM

DQ

necessary !

24 Integrated Silicon Solution, Inc.
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1S42G32128 _
ex)CL=3,BL=4
0 1 2 3 4 5 6 7 8
ex.)CL=1,BL=4
0 1 2 3 4 5 6 7 8 9
CLK
i RD-5 '
DAM ! ! ! . . . .
pa < DAl XDAz)(DAa)W--% ------ HiZ CaBz2 X aBa X B4 )
N A
Note : DQM can mask both data-in and data-out in this special case.
Integrated Silicon Solution, Inc. 25
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1S42G32128

BURST TERMINATION
Burst Stop Command in Full Page

BL = Full Page, CL=1,2,3
0 1 2 3 4 5 6 7 8

oLt am+<meXw> ----------------- S

o2 < 01 X 02 X 03 } ------------------
U e - GO

BL = Full Page, CL=1,2,3
0 1 2 3 4 5 6 7 8

oo UL L L LT
'Cbi - &

cb=1.28 < a )( 02 )( a3 X a4 }H'Z -------

26 Integrated Silicon Solution, Inc.
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Precharge Termination in READ Cycle

CLK

N SR T D D D T 2 ——

1 t 1
v Tpp
———

BL=X,CL=2
0 1 2 3 4 5 6 7 8

CLK
| -

CLK

0 b DD M
: : : : : ’ | tep | ' |

Integrated Silicon Solution, Inc. 27
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Precharge Termination in WRITE Cycle

BL=X,CL=1,2

Note : D5 data will not be written

28 Integrated Silicon Solution, Inc.
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1S42G32128

ELECTRICAL CHARACTERISTICS

Note: All voltages are referenced to Vgg.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit

Voltage on Power Supply Pin

; Vee, VecQ — -1.0t0 4.6 vV
Relative to GND
Voltage on Input Pin Relative to GND V1 — —-1.0toVec+0.5<4.6 vV
Short Gircuit Output Current log — 50 mA
Power Dissipation Pp Ta=25°C 1 w
Operating Temperature Topr — 0to70 °C
Storage Temperature Tstg — -5510 150 °C

Caution:  Exposing the device to stress above those listed in Absolute Maximum Ratings could
cause permanent damage. The deviceis not meant to be operated under conditions
outside the limits described in the operational section of this specification. Exposure to
Absolute Maximum Rating conditions for extended periods may affect device reliability.

Recommended Operating Conditions (Ta = 0°C to 70°C)
Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Vee 3.0 3.3 3.6 v
Input High Voltage VI 2.0 — Voo + 0.3 vV
Input Low Voltage Vi -0.3 — 0.8 v
Capacitance (Voo = 3.3V 0.3V, Ta= 25°C, f = 1 MHz)
Parameter Symbol Min. Max. Unit
Input Capacitance (A0 - A9) Ciy — 6 pF
Input Capacitance
Y Cio — 6 pF
(CLK, CKE, CS, RAS, CAS, WE, DSF, DQM)
Input/Output Capacitance
(DQO - DO31) Cuo - ! PF
DC Characteristics 1
Parameter Symbol Test Condition Min. Max. Unit
Output High Voltage Vou |lon=—2mA 24 — v
Output Low Voltage VoL |lor=2mA — 04 vV
Input Leakage Gurrent I 0VsVi<38V; -10 10 MA
All other pins not under test=0V
Output Leakage Gurrent ILo |Dourtis disabled, 0V <Vp<3.6V -10 10 MA
Integrated Silicon Solution, Inc. 29
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1S42G32128

DC Characteristics 2

-10 -12
Parameter Symbol Test Condition Unit |Note
Max. Max.
Burst length =1, trag >t ,
Operating Gurrent leo g RAS = "RAS (MIN.) 195 175 mA 1
trp = trp (Min ), lo= 0 mA
Precharge Standby Current| IgcoP |CKE < Vi (max.), tok = 15 ns A
m
in Power Down Mode locoPS|CKE < Vi (max.). Tok = o
CKE 2 Vg (min ), tok =13 ns,
lgeoN [CS 2 V , 60 60
Precharge Standby Current oc2 ,IH (MIN.) ) )
i Input signals are changed one time during 30 ns. mA
in Non Power Down Mode CKE >V :
locoN =\ IH (MIN.), TcK = o=, 30 30
Input signals are stable.
Active Standby Current | lgcsP |CKE < Vi max.), tok = 15 ns A
m
in Power Down Mode  |lgc3PS|CKE < Vi wax.), tok = =
CKE 2 Vg (min ), tok =13 ns,
lesN [CS = V , 70 70
Active Standby Current ecs ,IH (MIN.) . .
. Input signals are changed one time during 30 ns. mA
in Non Power Down Mode I NSICKE S V I
cC3 =\ IH (MIN.), TcK = o=, 35 35
Input signals are stable.
Operating Gurrent fok 21 CAS Latency = 1 150 140
perating loga | K= K (MIN.) TAS Latency =2 | 200 190 | mA| 2
(Burst Mode) lp=0mA —
CAS Latency =3 260 250
Refresh Current loes |tRe = tRo (MiIN ) 185 165 mA | 3
Self Refresh Gurrent loccs [CKE<0.2V 3 3 mA
Operating Current tok >t ,lo=0mA,
peratng logy e CX M) T0 260 260 | mA

(Block Write Mode)

CAS cycle = 20 ns

Notes 1.

Icc1 depends onoutputloading and cycle rates. Specified values are obtained with the

output open. In addition to this, Icc; is measured on condition that addresses are
changed only one time during tck ovN)-
2. Igcgdependsonoutputloading and cyclerates. Specified values are obtained with the
output open. In addition to this, Iccy is measured on condition that addresses are
changed only one time during tck ovN)-
3. Iccsismeasured oncondition thataddresses are changed only one time during tcx

(MIN.)-

30

Integrated Silicon Solution, Inc.

PRELIMINARY DR008-1A
4/10/98



