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MSM54V25632A

131,072-Word x 32-Bit x 2-Bank Synchronous Graphics RAM

DESCRIPTION

The MSM54V25632A is a synchronous graphics random access memory organized as 128 K words
X 32 bits x 2 banks.

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

FEATURES

¢ 131,072 words x 32 bits x 2 banks memory
¢ Single 3.3 V 0.3 V power supply
* LVTTL compatible inputs and outputs
¢ All input signals are latched at rising edge of system clock
¢ Auto precharge and controlled precharge
¢ Internal pipelined operation: column address can be changed every clock cycle
¢ Dual internal banks controlled by A9 (Bank Address: BA)
¢ Independent byte operation via DQMO to DQM3
¢ 8-column Block Write function
* Persistent write per bit function
* Programmable burst sequence (Sequential/Interleave)
* Programmable burst length (1, 2, 4, 8 and full page)
* Programmable CAS latency (1, 2 and 3)
* Burst stop function (full-page burst)
* Power Down operation and Clock Suspend operation
* Auto refresh and self refresh capability
¢ 1,024 refresh cycles/16 ms
* Package:
100-pin plastic QFP (QFP100-P-1420-0.65-BK4)  (Product : MSM54V 25632 A-xxAGBK4)
xx indicates speed rank.

PRODUCT FAMILY

Family Clock Frequency Package
MHz (Max.)

MSM54V25632A-10 100

100-pin Plastic QFP (14 x 20 mm)

MSM54V25632A-12 83
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OKI Semiconductor

MSM54V25632A

PIN CONFIGURATION (TOP VIEW)

o QS — o HRa
O B0C SOLVLLLLLLLLL RTT YO
O >OhO>=2=2=2=2=22=2=222>200 >0
HIHBIRREBEIERIREIEEEIEEIEEIE
DQ3 [1] 80] DQ28
Ve [2] 79] Vo
DQ4 [3] 78 DQ27
DQ5 [4] 77] DQ26
VssQ [5] 76] VssQ
DQ6 [6] 75 DQ25
DQ7 [7] 74 DQ24
VeeQ [8] 73] VeeQ
DQ16 [9] 72 DQ15
DQ17 [10 71] DQ14
VgsQ [ 70] Vg5
DQ18 [12) 69 DQ13
DQ19 [13 68] DQ12
Ve [14 67] VecQ
Veg [15] 66] Vss
Vgs [16 65] Voo
DQ20 [17] 64] DQ11
DQ21 [18 63] DQ10
VssQ 19 62] VssQ
DQ22 [20] 61] DQ9
DQ23 [21] 60] DQ8
VeeQ [22 59 VeQ
DQMO [23 58] NC
DAM2 [24 57] DQM3
WE [25 56] DQM1
CAS [26] 55] CLK
RAS [27} 54] CKE
CS [28] 53] DSF
BA (A9) [29] 52] NC
NC [30} 51] A8
EEEEEEEEEEE YR EEEERE
O - A M QO O OO OOOOOO VT B O©INN
T P=2=22=2=======dsI<
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 - DQ31 Data Inputs/Qutputs Ve 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 VcQ pin.
The same GND voltage level must be provided to every Vsg pin and VssQ pin.
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OKI Semiconductor MSM54V25632A

BLOCK DIAGRAM
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= Color
Sense Amplifiers 32 Register
— (32 bits)
Column Decoders Mask
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(32 bits)
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OKI Semiconductor MSM54V25632A

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, DQM1, 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 — RA8
Column 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 Functionality depends on the combination. For details, see the function truth table.
WE
DSF DSF is part of the inputs of graphics command of the MSM54V25632A.
If DSF is inactive (Low level), MSM54V25632A operates just like SDRAM.
DQMO - Masks the read data of two clocks later when DQMO - DQM3 are set "H" at the "H" edge of the clock signal.
DAM3 Masks the write data of the same clock when DQMO - DQM3 are set "H" at the "H" edge of the clock signal.
DQi Data inputs/outputs are multiplexed on the same pin.
*Notes: 1. When CSis 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
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.

1 Bank B is precharged.

X Both banks A and B are precharged.
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OKI Semiconductor MSM54V25632A

COMMAND OPERATION

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

The MSM54V25632A 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 the MSM54V25632A is powered on. Before entering this command, all banks
must be precharged. Next command can be issued after trsc.

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

The MSMb54V25632A 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 A5is "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. The refresh
operation must be 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 MSM54V25632A
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.
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OKI Semiconductor MSM54V25632A

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 "A0 - 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 "A0 - 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.

6/66



OKI Semiconductor

MSM54V25632A

Block Write Function

Color Register 11001110
1/0 Mask 11111010
Column Mask 10010011
8 Column x 8 DQ
4 R
Column 7 IIIII * I *
Column6 |1 ([ 1O {|O| 1| *|1]*
Columns | = [ <[ ==\« ][« *]+
Columnd | = [ <[ =1~~~ *]+
Column 3 O[O [ 1] *|l1]"*
Column?2 | = [ <[ == *1][=1*]~
Columni | = [ === *1][=1*]~
Column0 |1 [ 1O JO 1| ][]~
S & 53 338 S S
[am] [am] O O O O Ao A

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
DQS8 - 15 : Column Mask for DQS8 - 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.
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OKI Semiconductor MSM54V25632A

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 DOMO, 1, 2 and 3 corresponds to DQO - DQ7, DQ8 - 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
DQOMO, 1, 2 and 3 corresponds to DQO - DQ7, DQS8 - DQ15, DQ16 - DQ23 and DQ24 - DQ31
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.
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OKI Semiconductor MSM54V25632A
TRUTH TABLE
Command Truth Table
Function CS RAS | CAS WE DSF Address
A9 A8 A7-A0

Device Deselect H X X X X X

No Operation L H H H L X

Burst Stop in Full Page L H H L L 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 L
Data Mask/Output Disable H
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OKI Semiconductor MSM54V25632A
Function Truth Table (1/5) Note 1
Current State | CS [RAS|CAS|WE |DSF| Address Action Note
Idle Hi x| x|x]|x X NOP or Power Down
LIH|H|H|Xx X NOP or Power Down
L{H|H|L|H X ILLEGAL
L{H|H|L|L X ILLEGAL
L{H|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
L{L|H|H|H BA, RA | Row Active with WPB
L{L|H|H|L BA, RA | Row Active
L{L|H|L|H X ILLEGAL
L{L|H|L|L BA, A8 NOP 3
L{L|L|H|H X ILLEGAL
LiL|L|H|L X Auto Refresh/Self refresh 4
LiL|L|L]|H| Op-Code |Special Register Write
LiL|L|L]|L| Op-Code |ModeRegister Write
Row Active Hl x| x| x]|x X NOP
(ACT) LIH|H|H|x X NOP
L{H|H|L|H X ILLEGAL
L{H|H|L|L X ILLEGAL 2
L{H|L|H|H X ILLEGAL
L{H|L|H]|L]/| BACA A8 |Read
L{H|L|L]|H| BACAA8 |BlockWrite
L{H|L|L|L]| BACA A8 |Wrie
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 Precharge
L{L|L|H|H X ILLEGAL
L{L|L|H|L X ILLEGAL
LiL|L|L]|H]| Op-Code |Special Register Write
L{L|L|L|L| Op-Code |ILLEGAL
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OKI Semiconductor MSM54V25632A
Function Truth Table (2/5) Note 1
Current State | CS [RAS|CAS|WE DSF| Address Action Note
Read Hix|x|x|x X NOP (Continue Row Active after Burst ends)
(RD) LI{H|H|H|x X NOP (Continue Row Active after Burst ends)

L{H|H|L|H X ILLEGAL

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

Full Page Burst; Burst Stop — Bank Active

L{H|L|H|H X ILLEGAL

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

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

L{H|L|L]|L/| BACA A8 |Term Burst, start Write

L{L|H|H|H 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|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 Write | H | x | x | x | % X NOP (Continue Row Active after Burst ends)
(WT/BW) LIH|H|H|Xx X NOP (Continue Row Active after Burst ends)

L{H|H|L|H X ILLEGAL

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

Full Page Burst; Burst Stop — Row Active

L{H|L|H|H X ILLEGAL

L{H|L|H|L]| BA CA A8 | Term Burst, start Read

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

L{H|L|L]|L/| BACA A8 |TermBurst, new Write

L{L|H|H|H 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|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
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OKI Semiconductor MSM54V25632A

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 X NOP (Continue Burst to End and enter Row Precharge)
Precharge L{H|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

LI{H|L|H|H X ILLEGAL

LI{H|L|H]|L]| BACA A8 |ILLEGAL

LIH|L|L|H| BACA A8 |ILLEGAL

LIH|L|L|L/| BACA A8 |ILLEGAL

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

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

LIL|{H|L|H X ILLEGAL

LIL|H|L|L BA, A8 ILLEGAL 2

L{L|L|H|H X ILLEGAL

LIL|L|H|L X ILLEGAL

LiL|L|L|H| Op-Code |ILLEGAL

LiL|L|L|L/| Op-Code |ILLEGAL
Write/Block H| x| x|x]x X NOP (Continue Burst to End and enter Row Precharge)
Write with Auto | L | 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

LI{H|L|H|H X ILLEGAL

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

LIH|L|L|H| BACA A8 |ILLEGAL

LIH|L|L|L/| BACA A8 |ILLEGAL

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

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

LIL|{H|L|H X ILLEGAL

LIL|H|L|L BA, A8 ILLEGAL 2

L{L|L|H|H X ILLEGAL

LIL|L|H|L X ILLEGAL

LiL|L|L|H| Op-Code |ILLEGAL

LiL|L|L|L/| Op-Code |ILLEGAL
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OKI Semiconductor MSM54V25632A

Function Truth Table (4/5) Note 1
Current State | CS [RAS|CAS|WE DSF| Address Action Note
Precharging H| x| x|x]|x X NOP — Idle after tgp
(PRE) L{H|H|H|x X NOP — Idle after tgp

L{H/H|LJH X ILLEGAL

LIH/H|L|L X ILLEGAL 2
L{H|L|HH X ILLEGAL

L{H|L|H|L/| BACA A8 |ILLEGAL 2
L{H|L|L]|H| BACA A8 |ILLEGAL 2
L{H|L|L|L | BACA A8 |ILLEGAL 2
L{L|H|HH BA,RA | ILLEGAL 2
LI{LIH|H|L BA,RA | ILLEGAL 2
L{L|H|LJH X ILLEGAL

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

L{L|L|H|L X ILLEGAL

LiL|L|LJH| Op-Code |Special Register Write

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

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

LIH|H|L|H X ILLEGAL

LIH|H|L|L X ILLEGAL

LIH|L|H|H X ILLEGAL

LIH|L|H|L| BA CA A8 |ILLEGAL

LIH|L|L|H]| BA CA A8 |ILLEGAL

LIH|L|L|L| BACA A8 |ILLEGAL

LIL|H|/H|H BA,RA | ILLEGAL

LIL|H|H|L BA,RA | ILLEGAL

LIL|H|L|H X ILLEGAL

LIL|H|L|L BA,A8 | ILLEGAL

LIL|L|H|H X ILLEGAL

LIL|L|H|L X ILLEGAL

LIL|L|L|H| Op-Code |ILLEGAL

LIL|L|L|L| Op-Code |ILLEGAL
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OKI Semiconductor MSM54V25632A
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 L|H|H|H|x X NOP
(MRA) LIH[H|L[H x ILLEGAL
LIH/H|L|L X ILLEGAL
LIH|L|H|H X ILLEGAL
LIH|L|H| L/ BACA A8 |ILLEGAL
LIH|[L|L|H]/| BACA A8 |ILLEGAL
LIH|L|L|L/| BACA A8 |ILLEGAL
LIL|H|H|H BA, RA | ILLEGAL
LIL|{H|H| L BA, RA | ILLEGAL
LIL|H|L|H X ILLEGAL
LIL|H|L]|L BA, A8 ILLEGAL
LIL|L|H|H X ILLEGAL
LIL|L|H| L X ILLEGAL
LIL|[L|L|H/| Op-Code |ILLEGAL
LiL|L|L]|L Op-Code | ILLEGAL
Special Mode Hi x| x|x]|x X NOP
Register LIH|H|H|x X NOP
Access LIH[H]L[H X ILLEGAL
(SMRA) LIH|H|L|L X ILLEGAL
LI{H|L|H|H X ILLEGAL
LI{H|L|H|L/| BACA A8 | ILLEGAL
LIH|L|L|H]| BACA A8 |ILLEGAL
LIH|L|L|L/| BACA A8 |ILLEGAL
LI{L|{H|H|H BA, RA ILLEGAL
LIL|H|H|L BA, RA ILLEGAL
LIL|H|L|H X ILLEGAL
LIL|H|L|L BA, A8 ILLEGAL
L{L|L|H|H X ILLEGAL
LIL|L|H|L X ILLEGAL
LIL|L|L|H/| Op-Code |ILLEGAL
LIL|L|L|L| Op-Code |ILLEGAL
ABBREVIATIONS

RA = Row Address

CA = Column Address

—

Notes:

BA = Bank Address

NOP = No OPeration command

AP = Auto Precharge

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.

2. Illegaltobankinspecified state, butmay belegalin some cases depending on the state of bank

selection.
NOP to bank precharging or in idle state. Precharges activated bank by BA or A8.

W

4. lllegal if any bank is not idle.

14/66



OKI Semiconductor MSM54V25632A

Function Truth Table for CKE
Current State (n) | CKEn-1| CKEn

DSF| Address Action Note

0
>
(72

CAS

Self Refresh H INVALID

ol

X

(SREF) Exit Self Refresh — ABI

Exit Self Refresh — ABI

ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self Refresh)

Power Down INVALID

(PD) Exit Power Down — ABI

Exit Power Down — ABI

ILLEGAL

ILLEGAL

ILLEGAL

NOP (Continue power down mode)

All Banks Idle Refer to Table

(ABI) Enter Power Down

Enter Power Down

ILLEGAL

ILLEGAL

ILLEGAL

Enter Self Refresh

ILLEGAL

(>R N> RN N>R RN Rie Rie RN BESRESREO RN RESRESRES RN RN RN NS RS NN}

NOP

Any State Other Refer to Operations in Table

than Listed Above Begin Clock Suspend Next Cycle

Enable Clock of Next Cycle

XXXXXI_I_I_I_I_I_IXXI_I_I_I_IXXI_I_I_I_IX8>

XXXXXI—II—XI—IXXXXXI—IXXXXXI_IXXI_EI,J

rlrlTx|r|T|T|xT|T|xT|T|T|T|r|r|rr ||| ||| ||| |—
rltr|lTx|— ||| ||| ||| |T|T|T|T|T|X|r|T|T|T|T|=x
X | X |IX|IX|X|rrjr|ZT|ZT|ZT|X | X|X|rmrT|ZT|T|X |X|X|r|lT|T|xT|X |X
X | X |IX|IX|X|rr|ZT|r|ZT|XT|X | XX | X|rmrIZT|IT|X |X|X|[X|r|ZT|XT|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 IX I X[ X [ X | X |IX[|[X [ X |X|IX|[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.
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OKI Semiconductor

MSM54V25632A

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 | A0 | BT=0 | BT=1
0 0 | Mode Setting| 0 0 0 | Reserved | 0 |Sequential| 0 0 0 1 1
0 1 Reserved 0 0 1 1 Interleave | 0 0 1 2 2
1 0 Reserved 0 1 0 2 0 1 0 4 4
1 1 Reserved 0 1 1 3 0 1 1 8 8
Write Burst Length 1 0 0 | Reserved 1 0 0 | Reserved |Reserved
A9 Length 1 0 1 | Reserved 1 0 1 | Reserved |Reserved
0 Burst 1 1 0 | Reserved 1 1 0 | Reserved |Reserved
1 Single Bit 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
oj(o0o|O0O(|LC|{LM|{O|O|O]O]|O
Load Color (LC) Load Mask (LM)
A6 Function A5 Function
0 Disable 0 Disable
1 Enable 1 Enable
Note : If LC and LM are both high (1), data of Mask and Color register will be unknown.
POWER ON SEQUENCE

1. With CKE ="H", DQM = "H" and the other inputs in NOP state, turn on the power

supply and start the system clock.

2. After the V¢ voltage has reached the specified level, pause for 200 us or more with
the input kept in NOP state.
3. Issue the precharge all bank command.

o

Apply an Auto-refresh eight or more times.

5. Enter the mode register setting command.
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OKI Semiconductor MSM54V25632A
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 4,5,6,7,0,1,2,3 4,5,6,7,0,1,2,3
101 5,6,7,0,1,2,3,4 5,4,7,6,1,0,3,2
110 6,7,0,1,2,3,4,5 6,7,4,5,2,3,0,1
111 7,0,1,2,3,4,5,6 7,6,54,321,0

BL = Full : Sequential only
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OKI Semiconductor MSM54V25632A

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.

N
O Y (31 X dz X c;3 X (34 Yoo

(tras is satisfied)
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OKI Semiconductor MSM54V25632A

AUTO PRECHARGE

Read with Auto Precharge

CL=1 Auto precharge starts

ik < a x 2 x 0 s > -------------- e
CL=2 Auto precharge starts

DQ < 01 >< 02 X c?s >< 04 >
CL=3 Au:to precharge sta:rts

S O T N e Ve Qt, o

(tras is satisfied)
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Write with Auto Precharge

CL=1 Auto precharge starts

DQ -< D1 >< D2 >< D3 >< D4 > ----1~th ---------------
CL=2 Auto precharge st;rts | |

DQ __“< D1 >< D2 >< D3 >< D4 >— --------- R -
cL=3 Auto precharge st;rts

DQ --~< D1 >< D2 >< DS >< D4 >— -------------- L -

(tras is satisfied)

Block Write with Auto Precharge

CLK

| tawc |
CL =1 BWAP Au:to precﬁarge sta:rts
D e e e
CL=2 ‘ | | |
| BWAP Auj[o precharge starts |
DO beo(DB Yrebeeeme Vet L
CL=3 | ‘ |
. (BWAP) Auto precharge starts

NS I

(trag is satisfied)
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OKI Semiconductor MSM54V25632A

READ/WRITE COMMAND INTERVAL

Read to Read Command Interval

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

Write to Write Command Interval

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

ok [ L) L L) L L) L L L]
D0 +--<'DA1 X DB1 X DB2 X DB3 X DB4 )---<- 1.

| |
!

1 cycle:
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Write to Read Command Interval
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OKI Semiconductor MSM54V25632A

Block Write to Write/Block Write Command Interval

777777777777777777777777777777777777777777777777777777777777777777777777777777777

BW-AY | (WI-B) |  |BL=4,CL=2

DQ (oA X X(os1 X082 X D83 X DB4 )

Block Write to Read Command Interval

tewe |
cL=1 BWA RDB
DQ Loa -2 Ui X as2 X ass X B4
_ tewe | | | |
CL=2 ‘ BW-A - (RD-B) | | | | |
oo oA Y- HZ L T aet a2 (o83 aB4)
e
CL=3
DQ (a1 X aB2 X 083 X 0B4 )
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OKI Semiconductor MSM54V25632A

Read to Write/Block Write Command Interval

DAM

oo M.t (op1 ) DB2 X(DB3 X DB4 Y-+ - s

0 1 2 3 4 5 6 7 8 9

CLK

DAM

Hi-Zis “—
necessary .

R Y0 S T .

DQM

° j“"""j‘"'<0ﬁj\1><0/jx2><o/§3

l l l : : : HI'Z IS :
necessary |
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OKI Semiconductor MSM54V25632A

ex.)CL=3,BL=4
0 1 2 3 4 5 6 7 8

DAM

N
! ! ! ! — Hi-Zis ;
necessary |

ex)CL=1,BL=4
0 1 2 3 4 5 6 7 8 9

DAM

. EnEED e

Note

Note : DQM can mask both data-in and data-out in this special case.
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BURST TERMINATION

Burst Stop Command in Full Page

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

U ot DD W
e EXEX D B
cxs L G W

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

c"=1’268 <1 X 02 X 03 X D4 )i SN
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Precharge Termination in READ Cycle

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

CLK

o

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

CLK

I TR CID €D €D €D

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

CLK

I N CD T (DT
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Precharge Termination in WRITE Cycle

BL=X,CL=1,2

Note : D5 data will not be written

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

0 EXEXEEED

trp

Note : D5 data will not be written

28/66



OKI Semiconductor

MSM54V25632A

ELECTRICAL CHARACTERISTICS

Note :

Absolute Maximum Ratings

All voltages are referenced to Vsg.

Parameter Symbol Condition Rating Unit

Voltage on Power Supply Pin

_g PRY Vee, VecQ — -1.0t04.6 V
Relative to GND
Voltage on Input Pin Relative to GND VT — -1.0to Vg +0.5<4.6 V
Short Gircuit Output Current los — 50 mA
Power Dissipation Pp Ta=25°C 1 W
Operating Temperature Topr — 0to 70 °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 device is 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 devicereliability.

Recommended Operating Conditions

(Ta = 0°C to 70°C)

Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Voo 3.0 3.3 3.6 V
Input High Voltage Vi 2.0 — Voo +0.3 v
Input Low Voltage ViL -0.3 — 0.8 v
Capacitance (Voo = 3.3V £0.3V, Ta = 25°C, f = 1 MHz)
Parameter Symbol Min. Max. Unit
Input Capacitance (AO - A9) Ci — 6 pF
Input Capacitance
- Ci2 — 6 pF
(CLK, CKE, CS, RAS, CAS, WE, DSF, DQM)
Input/Output Capacitance
(DQO - DQ31) Cro - ! PF
DC Characteristics 1
Parameter Symbol Test Condition Min. Max. Unit
Output High Voltage Vou |lon=-2mA 2.4 — V
Output Low Voltage Vo |loL=2mA — 04 V
Input Leakage Current I 0V<Vi<3bV, -10 10 uA
All other pins not under test=0V
Output Leakage Current Lo |Dourtis disabled, 0 V<Vg<3.6V -10 10 uA
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MSM54V25632A

DC Characteristics 2

-10 -12
Parameter Symbol Test Condition Unit [Note
Max. Max.
Burst length = 1, trag > 1 ,
Operating Current lc g RAS = 'RAS (MIN.) 175 155 | mA | 1
trp > trp (MiN.), [0 = 0 MA
Precharge Standby Current| IgcoP |CKE < Vi (max.), tek = 15 ns 4 A
in Power Down Mode lcc2PS|CKE < Vi (Max.), Tok = oo 3
CKE = Vi (min.), tek =15 ns,
lccoN [CS >V , 60 60
Precharge Standby Current ce2 _IH (MIN. i ,
, Input signals are changed one time during 30 ns. mA
in Non Power Down Mode CKE >V .
locaNS = IH (MIN.), TcK = o=, 30 30
Input signals are stable.
Active Standby Current | Igc3P |CKE < Vi (max.), tck =15 ns 4 A
in Power Down Mode  |lcc3PS|CKE < Vi (max.), tok = o 3
CKE = Vi (min.), tok = 15 ns,
lccaN [CS >V , 70 70
Active Standby Current ces _IH (VIN.) ) .
, Input signals are changed one time during 30 ns. mA
in Non Power Down Mode CKE SV "
2 VIH (MIN.), TcK = oo,
IccaNS 35 35
oes Input signals are stable.
, CAS Latency =1 130 120
Operating Current tek = tok (vin), —
Icca CAS Latency = 2 180 170 mA | 2
(Burst Mode) lo=0mA —
CAS Latency =3 240 230
Refresh Current lces |tre = tRe (MIN.) 165 145 mA | 3
Self Refresh Current lcce [CKE<0.2V 3 3 mA
Operating Current tck >t ,lo=0mA,
pereing log7 | o CX (M), TO 240 240 | mA
(Block Write Mode) CAS cycle =20 ns
Notes 1. Iccidependsonoutputloading 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 oviIN.)-
2. Iccadependsonoutputloading 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 tcx ovIN.)-
3. Iccsismeasured on condition thataddresses are changed only one time during tck

(MIN.)-
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MSM54V25632A

AC Characteristics

Test conditions

e AC measurements assume tt = 1 ns.
* Reference level for measuring timing of input signals is 1.4 V. Transition times are measured

between Vi and V.

e If tris longer than 1 ns, reference level for measuring timing of input signals is Vi1 oy, and Vi,

(MAX)-

e An access time is measured at 1.4 V.

Input 14V
Vss

Output

tok

tcH

. ToL

NS

tsetup|tHold

1.4V

31/66



OKI Semiconductor

MSM54V25632A

Synchronous Characteristics

MSM54V25632A MSM54V25632A
Parameter Symbol -10 -12 Unit | Note
Min. Max. Min. Max.
CAS Latency = 3| tck3 10 (100 MHz) 12 (83MHz) | ns
Clock Cycle Time CAS Latency = 2| tcke 15 (66 MHz) 18 (55 MHz) | ns
CAS Latency = 1| tcki 30 (33 MHz) 36 (28 MHz) | ns
CAS Latency = 3| tac3 — 9 — 10 ns 1
Access Time from CLK| CAS Latency = 2| taco — 13 — 15 ns 1
CAS Latency = 1| tact — 27 — 32 ns 1
CLK High Level Width tcH 3.5 — 4 — ns
CLK Low Level Width toL 3.5 — 4 — ns
Data-out Hold Time toH 3 — 3 — ns
Data-out Low-impedance Time tiz 0 — 0 — ns
CAS Latency = 3| thzs 3 8 3 8 ns
Data-out —
o ) CAS Latency =2| tyzo 3 12 3 12 ns
High-impedance Timer——=
CAS Latency = 1| tyzy 3 26 3 26 ns
Data-in Setup Time tps 3 — 3.5 — ns
Data-in Hold Time toH 1 — 1.5 — ns
Address Setup Time tas 3 — 35 — ns
Address Hold Time tAH 1 — 1.5 — ns
CKE Setup Time teks 3 — 35 — ns
CKE Hold Time tokH 1 — 1.5 — ns
Command (CS, RAS, CAS, WE, DSF, toats ] B 25 B s
DQM) Setup Time
Command (CS, RAS, CAS, WE, DSF,
. tomH 1 — 1.5 — ns
DQM) Hold Time
Note 1. Output load.
1.4V
Z-50Q S0Q
Output @—77;@
30 pF

S
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Asynchronous Characteristics
MSM54V25632A MSM54V25632A
Parameter Symbol -10 -12 Unit | Note
Min. Max. Min. Max.
REF to REF/ACT Command Period tRe 90 — 108 — ns
ACT to PRE Command Period trAS 60 120,000 72 120,000 ns
PRE to ACT Command Period trp 30 — 36 — ns
Delay Time ACT to READ/WRITE Command | tgcp 30 — 36 — ns
ACT (0) to ACT (1) Command Period trRRD 20 — 24 — ns
Data-in to PRE @ Latency = 3| tppi3 20 — 24 — ns
, CAS Latency = 2| tppro 20 — 24 — ns
Command Period —
CAS Latency = 1| tppr1 20 — 24 — ns
Data-in to ACT (REF) | CAS Latency = 3| tpaL3 — — CLK
Command Period CAS Latency = 2| tpar2 — — CLK
(Auto Precharge) CAS Latency = 1 tpar1 — — CLK
Block Write Cycle Time tBwe 20 — 24 — ns
Block Write Data-in | CAS Latency = 3| tgp.3 30 — 36 — ns
to PRE Command CAS Latency = 2| tgp(o 30 — 36 — ns
Period CAS Latency = 1| tgpL1 30 — 36 — ns
Block Write Data-in | CAS Latency = 3| tgai3 6 — 6 — CLK
égm/r%éﬁcEiFF)’eriod @ Latency = 2| tgai2 4 — 4 — CLK
(Auto Precharge) CAS Latency = 1| tgaL1 — 2 — CLK
Mode Register Set Cycle Time trsc 20 — 20 — ns
CKE Setup Time
, trDE 8 — 10 — ns
(Precharge Power Down Exit)
Transition Time tr 1 30 1 30 ns
Refresh Time tREF — 16 — 16 ms
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TIMING WAVEFORM
AC Parameters for Read Timing (BL =2, CL =2)
0 1 2 3 4 5 6 7 8 9 10 11 12 13
tok
CLK £
_‘/tc }a{
f | Auto Prech
o€ T4 i fgs%aﬂ@%; %
cs NI \/ / \/ | /T |
RAS %&z”%%%%m%%%
s _A //%%%W%%W%W
WE %"‘%%W%W%W%%W
NN %%%///AM%‘
N A ///x%% ‘///%W%% -
A8 {‘V /A%%V%W%%V
ADD Z\ V% V A V A V
Tamrerllay t tomy | ! 1
pay Z_ N =2 =
) ! o Tac] [lacs] Flhzof | 1 1 1
Hi-Z - AR N
R e
thap ML trp
taas
tre
ACT-A RD-A ACT-B RAP-B PRE-A ACT-A
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AC Parameters for Write Timing (BL =4, CL =2)

o
—
N
w
SN
(S}
o
\‘
oo
©
—
o
—
—
—
)
—
w
—
N
—
($a]
—
o
—
~
—
=)
—
©
N
o
N
—

e oeepanoe JAmatedas | JCZ
HNYENYEENYN
a7 = 2
2 79
=222\ 8
2
2
2
Z|

§
-

MS|LC

=

P pEpy s

o

g php

2 22
2 2
=
ZZ
SO OO0

tRRD tpaL topL|  trp

dplg>|s

N HEEN

\

—+
>
2]
X
—H
>
=
—

o
=
|

o o
(=] 1
w
=
N
—
o
Uf
—
o
p =

tRe

ACT-A WAP-A  ACT-B WAP-B ACT-A WAP-A PRE-A  ACT-A
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MSM54V25632A

Relationship between Frequency and Latency

Rate MSM54V25632A-10 MSM54V25632A-12
Clock Cycle Time [ns] 10 15 30 12 18 36
Frequency [MHz] 100 66 33 83 55 28
CAS Latency 3 1 1
[trcD] 3 1 1
RAS Latency
___ 6 4 2 6 4 2
(CAS Latency + [trep])
[trc] 9 6 3 9 6 3
[tras] 6 4 2 6 4 2
[trRD] 2 2 1 2 2 1
[trp] 3 2 1 3 2 1
[topL] 2 2 1 2 2 1
[toaL] 5 3 2 5 3 2
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MSM54V25632A

Power on Sequence and Auto Refresh (Initialization)

DAM
0-3

DQ

10 11 12 13 14 15 16 17 18 19 20 21

jﬂﬂﬂﬂwﬂﬂﬂﬂﬂﬂﬂw

Hrgh IeveI |s necessary

i 8 refresh cycles are necessary
( I

1( 1 1 ! r r r((r r r r 1
l )) l l\Jl | l ))l l l\Jl

e oo,

Z AN o o 0> 2
oo e e
%%Z%%’%%%%%/%%%%7
= e =
awersnsy ||
T O O FUOE WO L LA L O AU O

| r

REF REF MRA

(AIIPBF;EKS)
- tre re tre >
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Mode Register Set (BL =4, CL =2)

o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

DSF

A9
(BA)

A8

DQ

Z

=

Z

£ =
Iz Z
=

Z

=

PRE MRA ACT
(All Banks)

trp

<+
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Auto Refresh (CL =2)

trp tre tre
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MSM54V25632A

Self Refresh (Entry and Exit)

WWW

9 10 11 12

17 18 19 20 21

LEEEL

CKE \_%_/\ﬂ_%_/
“3‘ 72 \%\7/%\_/

s %\%%W

%%\ Sz

%%/

A Y\
L A A
DSF ‘% % %W %% %W % % Z
i )W Z %% W/
A8 % W/AW %W %W W/

D —_____ %W %W %\V/ W/
DOM i IR
\L\ I I
0'3::3s:>x311»>13» T
570 T A S S S L O
PRE SREF SREF SREF SREF ACT
entry Exit entry Exit
or
(ACT)
Next
clock Next clock
enable enable
trp tre - tre -
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Auto Precharge after Read Burst (BL =4, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

=
ﬁE%é@%%C4%7¢7%7%%%%?%7/¢
w7 A L .
w T T e e e ===
£z

DSF%\%% %%%%%%%///A

0-3 _ L o oo e
e 1 T/ )0 0 ) ) I S )
T T A |
ACT-A ‘ACT-B ‘ RAP-A)
RAP-B
AP-A
RD-A RAP-B
AP-B ACT-B
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Auto Precharge after Write Burst (BL =4, CL = 3)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

O N
AT\ T e e T
W TG G Lo 2

T2/ e o e L
SNV NBV NN N

NN
w M2 i oo A
ADD %RAW %CAaXRBaY/ %CBaV %CAb% %Bb%%csb% /

&s&\

0-3 L ‘ ‘
mWﬂﬁéwmmwmwwwwwwwﬁ v,
T T A V T
ACT-A ACT-B WAP-A ACT-B WAP-B
WT-A WAP-B
AP-B AP-A
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Full Page READ Cycle (CL = 3)

o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

et

s 2 =\
w7 T Lz o &
Ia—nn R

SN NN N %/» YN

?QA)%%%%WW%W e
Tl o
ADD 4%%%%%%%%%@% == W
([))c_ugl L | ‘ 3 3 3 3 3

DO b

ACT-A RD-A ACT-B RD-B ‘ ‘ ‘
Burst cannot PRE-B ACT-B
end in Full

P Burst stop
age mode Commmang

trp

-—
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Full Page WRITE Cycle (CL =3)

o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

DSF%%%%%W%% % %%%
?SA)%%%%%W%W ‘ %W%W

Wer e U
ADD ﬁRAaV %cm%m%% %CB@W _ W ‘
oy \113131313

DQ 'ii:?____i___i_ ‘MW@W@W

ACT-A WT-A ACT-B Burst cannot
end in Full
Page mode
WT-B PRE-B ACT-B

Burst stop
Command

trp

B —
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PRE (Precharge) Termination of Burst (BL =2, 4, 8, Full, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CKE

G\ N NEEE
‘?%ﬁ@%%%%@%%@%%V%%%%%%/ Z
w T O e e e 2
W%%% %W%W%%%W/
DSF%%%%%%%%%%%% —

%%%%%%%%%%%% /

$re— W1 W1
ADD ARAW %CAaV %RAV %CAb% ‘ %RAC% ‘ /
DaM | I
0-5 . .
| | | | Hi-Z
o it T S T SR
ACT-A W'I'-A ‘ RDT-A
PRE-A - ACT-A PREA  ACT-A
PRE Command PRE Command
Termination Termination
trep topL trp tras trp
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Clock Suspension during Burst Read (using CKE Function) (BL =4, CL = 3)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

ACT-A RD-A 1-CLOCK 2-CLOCK 3-
SUSPENDED SUSPENDED SUSPENDED

H
(turn off)
at end of burst
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Clock Suspension during Burst Write (using CKE Function) (BL =4, CL = 3)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

pan o 3
DQ  ----heeteesieeed <DAa1%<DAa2W<DAaV ---------------------------------------
ACL-A 1-CLOCK ~ 2-CLOCK

3-CLOCK
SUSPENDED SUSPENDED SUSPENDED

WT-A
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Power Down Mode and Clock Suspension (BL =4, CL =2)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

() ()
= —
m =
;
I =
]
=]
Lo___ 1™l _

-
i
.
\

wia%/A%% N
W A L L N
w D o, L
e
pam ¢, 00

YRR SO OO OSSO SOUL SN e Yo Gy v SISO U SO SO SO N

ACT-A RD-A PRE-A

3

§

A

§
VAR
WA A

AN

PD Entry PD Exit Clock Mask  Clock Mask PD PD
Start End

ACTIVE STANDBY PRECHARGE STANDBY
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CLOCK Suspend Exit & Power Down Exit

1) Clock Suspend (= Active Power Down) Exit 2) Power Down (= Precharge Power Down) Exit
CLK CLK

T —— sy | ees o
CKE 1 b Lty | A N Lw > tPDE

commanes T COmmand///////////////////prcT>

| Note 4
CASE 2) | ‘
R

ICnEeKrnaI 1N0 02 3 3 |_L
Command //////////WNOPXACD

Internal 3 3 3 | | | | Internal 3 | 3 ‘ 3
CLK ‘Note 1 1 1 1 | | CLK Note 2 1 | | |

Notes: 1.  Active power down: one or both bank active state.
2. Precharge power down: both bank precharge state.
3. tppr: Asynchronous AC parameter. Time for Power Down Exit Setup Time. Only
valid at precharge power down exit.
4.  tcks<tppg, NOP should beissued. And new command can be issued after 1 Clock.
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Byte Read/Write Operation (by DQM) (BL =4, CL =2)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

?§

NCAV AN A ANAY AT

%CBbV ACBcW

I I RN I

ACT-B RD-B  Byte of B&te of Bdte of | RD-B Bg[e of B;(/)te of
DA8 - 15 DQO -7 D@8 - 15 DQO - 7 DQO -7

not Read not Read not Write not Read not Read

Byte of DQO - 7

not Write
Byte of DQO -7
not Write
WT-B
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Burst Read and Single Write (BL =4, CL =2)

o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

ACT-B RD-B Single  Single RD Single
WT WT WT
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Special Mode Register Set (BL =4, CL =2)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Z_ NN N
= a4 =
0
Z—N 1 3
A9 ——— W
by > LS =
A8 7 2\ X
1 1 . ADDRESS KEY | 1 1
ADD Z 8 8
0-3 — “
' Colgr or Mask data ! Hj-7
DQ & _________________________________________________________________________
b
PRE SMRA  ACT
(All Banks) is valid
trp

Remark Special Register Set command can be input at any state.
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OKI Semiconductor MSM54V25632A

Random Row Write with WPB (BL =8, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK )

o WD Lz D Lo D

oo ||

T T ! b T o

ACT-A WT-A ACT-B WT-B  PRE-A ACT-A WT-A  PRE-B
with WPB WPB is enabled. WPB is disabled. WPB is disabled.

treD topL trp topL
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OKI Semiconductor MSM54V25632A

Block Write (Page at Same Bank) (CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CLK
H

CKE

RAS

CAS

WE

DSF

A9
(BA)

A8
=D e
IR Ut W
o0 T@%m&mam/%;@

ACT-B BW-B BW-B BW-B BW-B PRE-B ACT-B BW-B
with WPB WPB is enabled.

oo

§§§§§
\

DEEPPE
VPP
DEEPP

trep tawe tawe tawe tgpL trp trep
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OKI Semiconductor MSM54V25632A

Block Write (Page at Same Bank) Changing Color and Mask Data (CL = 3)

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CKE

mmﬁm«mg

VEADDE
DD
VEQPPE
DA EPPR
vagppa

WA
D

=
(o]
ﬁ
[oe]
)

=
S
=
oo
w
=
=
S
=
Qo
w
=
=
S
=
QO
w
=
=
S
=
oo
w
=

o0 R e i e

T

ACT-B BW-B SMRA BW-B SMRA BW-B  BW-B PRE-B ACT-B
with WPB (Mask data) (Color data)

trco tawe  tasc(20ns)  tewe  frsc(20MS)  tmwe tepL trco
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OKI Semiconductor MSM54V25632A

Interleaved Block Write (CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

iz
2
2
=
22

w0 e Z e Z
oy %@W SN\

T

ACT-B

!

ACT-A

BW-A BW-B  BW-A  BW-B

treD trep tawe tawe tgpL trp
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OKI Semiconductor MSM54V25632A

Random Column Read (Page with Same Bank) (BL =4, CL = 3)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

A8 M % % % % % %M %
ADD %RAW %CAV //@Ab%CACV ARAW %CAa%

00 rr ----- @@II@@@@@@@@ ------- rr

ACT-A RD-A RD-A PRE-A ACT-A RD-A
RD-A
trp

>
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OKI Semiconductor MSM54V25632A

Random Column Write (Page with Same Bank) (BL =4, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

! T T] T P

ACT-B WT-B WT-B PRE-B ACT-B WT-B

WT-B i
RP

>
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OKI Semiconductor MSM54V25632A

Random Row Read (BL =8, CL =3)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK

| & g
m

X
>
n

o
| g
%)

=

E

DSF

A9
(BA)

b o oo G e G G ;
! f ! ! ! ! ! I

ACT-B RD-B ACT-A RD-A  PRE-B ACT-B RD-B PRE-A

treo CL tpp
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OKI Semiconductor MSM54V25632A

Random Row Write (BL =8, CL = 3)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
CLK 1

g <
! ! ! ! ! ! ! !
ACT-A WT-A ACT-B WT-B  PRE-A ACT-A WT-A  PRE-B
trep tppL trp tppL
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OKI Semiconductor MSM54V25632A

READ and WRITE (BL =4, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK 1

CKE H R R A
s NSNS SR
W™ LT e T e
w A 2.2
W T g e 2 LT e
o5 Z2 L2\ [ = u
b 22 L2 L7 N
w DD Lz 2 Lo
o Z ez ) Z
DQM l l l l l l l | neaency
0-3 e e Maskin
BB =v ==Y M- -------------- -5 c
ACL-A RDT-A W'IT A RD-A Y
0-clock latency {
Hi-Z at the end of Burst function 2-clock latency
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OKI Semiconductor MSM54V25632A

Interleaved Column READ Cycle (BL =4, CL = 3)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK

'o|o
X
m

4P

g

—
A u v ui
N\

b B T T T R
0 B

R
e U = T ) /2 5 1 T i L
T T U T

ACT-A RD-A RD-B RD-B RD-B RD-A PRE-B PRE-A

ACT-B

trep CL

tRRD
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OKI Semiconductor MSM54V25632A

Interleaved Column WRITE Cycle (BL =4, CL = 3)

o 12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK 1

! ! f f f ! f f
ACT-A WT-A WT-B WT-B WT-B WT-A WT-B PRE-B
ACT-B PRE-A
tRCD topL topL

trrD
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OKI Semiconductor MSM54V25632A

Full Page Random Column Read (BL = Full Page, CL = 2)

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

CLK 1

v MO OO L

ADD %RAQ\%RBBXCAaXCBaXCAbVCBb %CACV%CB(V Z
DO JL%CD 3333333

.55, 5 T ) 2

H W W

RD-A  RD-A  RD-B  RD-A RD-B PRE-B
(PRE Termination)

! T
ACT-A  ACT-B | RD-B
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OKI Semiconductor MSM54V25632A

Full Page Random Column Write (BL = Full Page, CL = 2)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
CLK 1

CKE H !
CS

PPN

:
§N§ f
MR

8 %‘ % N Ve
A8 BN\ %% %
ADD //ﬁRAa%RBaXCAaXCBaXCAb%CBb%CACV %CBW 7

Lo tRCD
Dam C L tRRD TRbD

ACT-A  ACT-B | WT-B WT-B  WT-A WT-B PRE-B
(PRE Termination)

WT-A WT-A
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OKI Semiconductor MSM54V25632A
PACKAGE DIMENSIONS
(Unit : mm)
QFP100-P-1420-0.65-BK4 |
23.2+ 0.25
20.0: 0.2
&
AR AR AR RARRARRRRARARRRRRRRRR
@= ="
ola| S5 = g
W3 = =
% /éﬁ % 1.6 TYP.
o GLRLRRRRRREELEEREELE HHHHHHHHOE@ 1
> +
INDEX MARK ~ @ ={RY @L 0~10°
Mirror finish 55 Ty, 0.65 0.32 3% T3 ] T : —-~}
0.17+ 0.05 § 0.8TYP.
F o 0.89: 0.15
1570 \SEMNG PLANE Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.54 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, TQFP, LQFP, SOJ, QFJ (PLCC), SHP, and BGA are surface mount type
packages, which are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact Oki’s responsible sales person
onthe productname, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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NOTICE

1.

9.

The information contained herein can change without notice owing to product and/or
technical improvements. Before using the product, please make sure that the information
being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been
chosen as an explanation for the standard action and performance of the product. When
planning to use the product, please ensure that the external conditions are reflected in the
actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum
ratings and within the specified operating ranges including, but not limited to, operating
voltage, power dissipation, and operating temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair, alteration
or accident, improper handling, or unusual physical or electrical stress including, but not
limited to, exposure to parameters beyond the specified maximum ratings or operation
outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property
right, etc. is granted by us in connection with the use of the product and / or the information
and drawings contained herein. No responsibility is assumed by us for any infringement
of a third party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment
for commercial applications (e.g., office automation, communication equipment,
measurement equipment, consumer electronics, etc.). These products are not authorized
for use in any system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety
devices, aerospace equipment, nuclear power control, medical equipment, and life-support
systems.

Certain products in this document may need government approval before they can be
exported to particular countries. The purchaser assumes the responsibility of determining
thelegality of export of these products and will take appropriate and necessary steps at their
own expense for these.

No part of the contents cotained herein may be reprinted or reproduced without our prior
permission.

MS-DOS is a registered trademark of Microsoft Corporation.

Copyright 1999 Oki Electric Industry Co., Ltd.

Printed in Japan



