HM5283206 Series

131,072-word x 32-bit X 2-bank Synchronous Graphic RAM

HITACHI

ADE-203-223A (Z)
Rev. 1.0
May. 30, 1996

Description

All inputs and outputs signals refers to the rising edge of the clock input. The HM 5283206 provides 2
banks to realize better performance. 8 column block write function and write per bit function are
provided for graphic applications.

Features

¢ 3.3V Power supply
* Clock frequency: 100 MHz/83 MHz/66 MHz (max)
* LVTTL interface
* 2 Banks can operates simultaneously and independently
* Burst read/write operation and burst read/ single write operation capability
* Programmable burst length: 1/2/4/8/full page
* 2 variations of burst sequence
— Sequential (BL = 1/2/4/8/full page)
— Interleave (BL = 1/2/4/8)
* Programmable CAS latency: 1/2/3
* Byte control by DQM
¢ 8 column block write function with column address mask
* Write per bit function (old mask)
* Refresh cycles: 1024 refresh cycle/16 ms
* 2 variations of refresh
— Auto refresh
— Self refresh
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HMS5283206 Series

Ordering Information

Type No. Frequency Package
HM5283206FP-10 100 MHz 100-pin plastic QFP (FP-100J)
HM5283206FP-12 83 MHz
HM5283206FP-15 66 MHz
Pin Arrangement
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HM 5283206 Series

Pin Description

Pin name Function
AOto A9 Address input
* Row address AO to A8
* Column address AO to A7
* Bank select address (BS) A9
DQO to DQ31 Data-input/output
CsS Chip select
RAS Row address asserted bank enable
CAS Column address asserted
WE Write enable
DQMO to DQM3 Byte input/output mask
CLK Clock input
CKE Clock enable
Voo Power for internal circuit
Ve Ground for internal circuit
V@ Power for DQ internal circuit
VssQ Ground for DQ internal circuit
DSF Special function input flag
NC No connection
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HM5283206 Series

Block Diagram
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HM 5283206 Series

Pin Functions

CLK (input pin): CLK is the master clock input pin. The other input signals are referred at CLK
rising edge.

CS (input pin): When CS is Low, the command input cycle becomes valid. When CS is High, all
inputs are ignored. However, internal operations (bank active, burst operations, etc.) are held.

RAS, CAS, and WE (input pins): These pins define operation commands (read, write, etc.)

depending on the combination of their voltage levels. For details, refer to the command operation
section.

DSF (input pin): DSF is a part of inputs of graphic commands of the HM5283206. If DSF is LOW,
the HM5283206 operates as standard synchronous DRAM.

A0 to AB (input pins): Row address (AXO0 to AX8) is determined by A0 to A8 pins at the CLK rising
edge when a bank active command is input. Column address (AYO0 to AY7) is determined by levels on
A0 to A7 pins at the CLK rising edge when a read or write command is input. A8 determins precharge
mode. When A8 is low, only the bank selected by A9 (BS) is precharged by a precharge command.
When A8 is high, both banks are precharged by a precharge command.

A9 (input pin): A9 is the bank select signal (BS). The memory array of the HM5283206 is divided
into the bank 0 and the bank 1, both contain 512 row X 256 column x 32 bits. If A9 is Low, the bank 0
is selected, and if A9 is High, the bank 1 is selected.

CKE (input pin):; By referring low level on CKE pin, HM5283206 determines to go into clock
suspend modes or power down modes. In self refresh mode, low level on this pin is also referred to
turn on refresh process.

DQMO0, DQM1, DQM2 and DQM3 (input pins): DQMO applies to DQO to DQ7. DQM1 applies to
DQ8 to DQ15. DQM2 applies to DQ16 to DQ23. DQM3 applies to DQ24 to DQ31. In read mode,
referring high level on DQM pins, HM5283206 floats related DQ pins. In write mode, referring high
level on DQM pins, HM5283206 ignores input data through related DQ pins.

DQO to DQ31 (input/output): These are the data line for the HM5283206.

Vpp and V,,Q (power supply pins): 3.3 V is applied. (Vpp, is for the internal circuit and VoQ is
power supply pin for DQ output buffer.)

Vss and Vg5Q (power supply pins): Ground is connected. (Vg is for the internal circuit and VQ is
for DQ output buffer.)
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HM 5283206 Series

Simplified State Diagram

REFRESH @

REGISTER |y

ACTIVM

SPECIAL
MODE
REGISTER
SET
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WRITE/ RE
BWRITE
WITH AP

SUSPEND

READA
SUSPEND

POWER
APPLIED

- Automatic transition after completion of command.
—  Transition resulting from command input.

Note: 1. After the auto-refresh operation, precharge operation is performed automatically and
enter the IDLE state.
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HM5283206 Series

Commands Operation

Commands Explanation

Every operations of HM5283206 are executed by input commands. A command is input, at the rising
edge of CLK, by setting the levels on CS, RAS, CAS, WE, A8 (auto precharge) and DSF pins, HIGH
(Vi) or LOW (V).

Note: The setup and hold condition should be obeyed when command, address or data is input.

Setup and Hold Condition of Command, Address and Data Input
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HM5283206 Series

Precharge command [PRE, PALL]: At the CLK rising edge, by setting
CS, RAS, WE, DSF are LOW,

CAS is HIGH

bank can be precharged to idle state.

A8 =LOW: the bank selected by A9 is precharged.

[State transition]
power on — (precharge) -> Idle

Row active — (precharge) -> Idle

Precharge Command

CLK|||'|||

CKE
cs

RAS
CAS

WE
DSF

w
XX

J/\//
\\r\\

A9

A0 to A7

DQ High-Z

Mode register set command [MRS]: If both banks have been precharged or are in idle state, at the

CLK rising edge, by setting

CS, RAS, CAS, WE, DSF; LOW
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HM5283206 Series

an internal register (the mode register; M

RS) are set.

The data through address pins, at the cycle when this command is input, are stored in the mode register.
A8, A9 bits determine burst write or single write. A6 to A4 bits determine CAS latency. A3 bit
determines burst type, sequential or interleave. A2 to A0 bits determine burst length. A7 bit should be

set to low. See table below for details.
[State transition]

Idle — (Mode resister set) ->Idle

Mode Register Set Command

CLK ’ | | | | | | |
CKE ViH
s \ |/
RAS \ |/
CAS \ |/
WE T\ |
DSF \ [
A8, A9 X | X OP CODE
A6 to A4 X I X CAS Latency
A3 X I X Burst type
A2 to AD X_:_X Burst length
A7 \_/
DQ i High-Z

Mode Register Configuration

A9 A8 Operation CODE

0 0 Burst read and burst write
0 1 R

1 0 Burst read and single write
1 1 R
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HM5283206 Series

A6 A5 Ad CAS latency
0 0 0 R

0 0 1 1

0 1 0 2

0 1 1 3

1 X x R

A3 Burst type

0 Sequencial

1 Interleave

Burst length

A2 Al A0 BT=0 BT =1
0 0 0 1 1
0 o 1 2 2
0 1 0 4 4
0 1 1 8 8
1 0 0 R R
1 0 1 R R
1 1 0 R R
1 1 1 Full page R

Note: R: Reserved

Bank and row active command [ACTV, ACTVM]: If a bank has been precharged or is in idle state.
At the CLK rising edge, by setting

CS, RAS; LOW,
CAS, WE: HIGH

a row of the bank is activated. The bank is selected by setting the level on A9 pin HIGH (bank 1) or
LOW (bank 0) at this timing. AO to A8 determine the row address.

[Option]
DSF = LOW; write per bit function disable (ACTV)

DSF=HIGH;  write per bit function enable (ACTVM)
[State transition]

Idle — (row active) ->Row active
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HM5283206 Series

Bank and Row Active Command

-\
RAS \
CAS 7
/
A

WE

DSF

D G -

AOto A8

DQ

High-Z

Column address and read command: For a row of one of two banks activated by ACTV or
ACTVM, at the CLK rising edge, by setting

CS, CAS, DSF; LOW,

RAS, WE; HIGH,

data is output through DQ pins.

A9 determines the bank address.

A0 to A7 determine the column address.

CAS latency stored in MRS determines the timing when data are driven.

In case, CL (CAS latency) = 1, 1 clock cycle after the command input, data start to be output.
In case CL =2, 2 clock cycle after the command input, data start to be output.

In case CL =3, 3 clock cycle after the command input, data start to be output.

Burst Length (BL) stored in MRS determines data length of output .
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HM5283206 Series

[Option]

A8 = HIGH; auto precharge mode or execute precharge automatically after finishing data output.
AR =LOW; Read mode without auto precharge.

[State transition]

Row active — (Column address and read command) ->Row active

Row active — (Column address and read command) ->Idle (auto precharge)

Column Address and Read Command CL =1,BL =1.

AO to A7 X X

DQ (outy ————— »— High-Z

1
H '
1

Column address and write command: For a row of one of two banks activated by ACTV or
ACTVM, at the CLK rising edge, by setting

CS, CAS, DSF, WE; LOW,

RAS; HIGH,

the data on DQ pins are input.

A9 determines the bank address.

A0 to A7 determine the column address.

For write, data should start to be input at the same cycle of the command input.
Burst length stored in MRS determines the expected data length to be input.

If the bank, for which command is input, is activated by ACTVM, then I/O bit mask function or write
per bit is available,

[Option]
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HM5283206 Series

A8 = HIGH; auto precharge mode or execute precharge automatically after finishing data input.
A8 =LOW,; write mode without auto precharge.

[State transition]
Row active — (Column address and write command) ->Row active

Row active — (Column address and write command) ->Idle (auto precharge case)

Column Address and Write Command (BL = 2)

CLK|||l||||

CKE
cs

RAS

AOto A7 >< ><
DQ (i) ——— X" )— HighZ

Burst stop command (BST): At the CLK rising edge, by setting
CS, WE, DSF: LOW,

RAS, CAS; HIGH,

full page burst (BL = 256) read/write is interupted.

If BL is setto 1, 2, 4, 8, to try to execute this command is illegal.

[State transition]

Row active — (Burst stop command) -> Row active
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HMS5283206 Series

Burst Stop Command

CLKl|l1|||

CKE

CS
RAS
CAS

WE
DSF

\\/r\

I e

A0 to A9

Auto refresh command (REF): If both banks are in idle state, at the CLK rising edge, by setting
CS, RAS, CAS, DSF; LOW,

WE; HIGH,

the HM 5283206 starts auto-refresh (CBR type) operation. Refresh address is internaly generated.

No precharge commands are required after autorefresh, since precharge is automatically performed for
both banks.

[State transition]

Idle — (Auto refresh command) -> Idle

Auto Refresh Command

CLK‘II|||||

CKE
cs
RAS

CAS
WE
DSF

J\/)/
e 1 P P Y

A0 to A9

DQ

High-Z

Self refresh command (REF): If both banks are in idle state, at the CLK rising edge, by setting

CS, RAS, CAS, DSF; LOW,
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HM 35283206 Series

WE; HIGH,

and if CKE's falling edge is detected, the HM5283206 starts self-refresh operation. Self-refresh

operation is kept while CKE is LOW.

[State transition]

Idle — (Self refresh command) -> Self refresh mode
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HM 5283206 Series

Self Refresh Command

CLK||||II||

CKE \_

AOQ to A9
DQ

\
A

\

/

\

e 1 N N

1
i
T
1
i
)
'
t
'
)
T
|
'
1
i
1
i
T
]

g

High-Z

No operation command (NOP): At the CLK rising edge, by setting

CS; LOW,
WE, RAS, CAS; HIGH,
[State transition}

No transition

No Operation Command

RAS

CAS
WE

DSF

A0 to A9

DQ

High-Z
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HM5283206 Series

Ignore command (DESL): At the CLK rising edge, by setting

CS; HIGH, any input is ignored.

Graphic Commands

Special mode register set command (SMRS): If each banks is in idle state or activated, at the CLK
rising edge, by setting

CS, RAS, CAS, WE; LOW,
DSF; HIGH,
an internal register (the special mode register; SMRS) are set.

The data through address pins, at the cycle when this command is input, are stored in the special mode
Tegister.

AQ to A4: reserved. should be LOW when SMRS is issued.

AS5: determines whether loading mask data or not when SMRS is issued.
A6: determines whether loading color data or not when SMRS is issued.
A7 to A9: reserved. should be set LOW when SMRS is issued.

In case A5 bit of the mode register = HIGH, the data through DQ pins, at the cycle this command is
issued, are stored in the MASK register (32 bits). If write per bit function is available*, and DQi (i =
0...,31)bit of the MASK register = LOW, DQi data path to memory array is masked.

In case A6 bit of the mode register HIGH, the data through DQ pins, at the cycle when this command is
issued, are stored in the COLOR register (32 bits). This specific data is written to 8 columns in one
clock cycle by block write command.

Note: ~ When bank active command is issued and DSF set to LOW, write per bit function is enabled.
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HM5283206 Series

Special Mode Register Set Command

CKE : iH
Ccs \
RAS \ |/
CAS N
WE —\ !/
DSF [\
AOto Ad \ |/
A5 x X Load mask
Ab X X Load color
A7 to A9 A\ L/
\  /
DQ ‘, ‘, High-Z
Special Mode Register Configuration
A5 A6 Function
0 X Disable Load Mask
0 Enable
X 0 Disable Load Color
0 1 Enable
1 1 ILLEGAL
Note: x:V,orV,
Reserved Bits
A0 A1l A2 A3 A4 A7 A8 A9
0 0 0 0 0 0 0 0
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HM 5283206 Series

Graphic Function Block Diagram

MAGSK register

——

DQo
DQ1

0
1

—

Dd 30
DQ 31

[es[

COLOR register

Memory
Array

N\
—O —@

I When block write command is issued, data |1 stored in the COLOR register is loaded
O

o into column block (8 columns) of memory array. For burst and single write, the data 12
from DQ pins are loaded into a single column.

" When write per bit function is available, if mask data |1 stored in the MASK register is
12—‘7

o LOW then the data path from 12 1o O is cut.
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HM35283206 Series

Column address and block write command: For a row of one of two banks activated by ACTV or
ACTVM, at the CLK rising edge, by setting

CS, CAS, WE; LOW,

RAS, DSF; HIGH,

a block write *2 is executed.

A9 determines the bank address.

AOto A1 HIGH or LOW (ignored).

A3 to A7 determine the column block address.

The data through DQ pins, at the cycle when the block write command input, are referred to stop the
color data to be written onto the specific column. (Column mask)

[Option]

A8 =HIGH; Auto precharge mode or execute precharge automatically after finishing a block write
execution.

A8=LOW, Write mode without auto precharge.
[State transition]
Row active — (Block write command) ->Row active

Row active — (Block write command) ->Idle(auto precharge case)
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HMS5283206 Series

Column Address and Block Write Command

CKE E Vi

cs \ |/

RAS / i\

CAS VS

WE N/

DSF / T\

A8 >< ><

A9 x x

AOto A7 X X

DQ \_} High-Z
Column Block
Column location Column block location
A0 Al A2 A3 A4 A5 A6 A7
0 0 0 a3 a4 ab ab a7
1 0 0 a3 a4 a5 a6 a7
0 1 0 a3 a4 a5 aé a7
1 1 0 a3 a4 ab a6 a7
0 0 1 a3 a4 a5 a6 a7
1 0 1 a3 a4 a5 ab a7
0 1 1 a3 a4 ab ab a7
1 1 1 a3 a4 ab ab a7

Note: 1. a3, a4, a5, a6, a7; vV, orV,.
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HMS5283206 Series

DQ Input at the Block Write Cycle and Column Mask Location

Column location

Column mask

DQ pin NO. DQgroup* A0 A1 A2 No mask Mask
DQo 00 0 0 0 High Low
bQ1 00 1 0 0 High Low
DQ2 00 0 1 0 High Low
DQ3 00 1 1 0 High Low
DQ4 00 0 o] 1 High Low
DQ5 00 1 (0] 1 High Low
DQé6 00 0 1 1 High Low
DQ7 00 1 1 1 High Low
DQs8 01 0 0 0 High Low
DQ9 01 1 0 0 High Low
DQ10 01 0 1 0 High Low
DQ11 o1 1 1 0 High Low
DQ12 01 0 0 1 High Low
DQ13 01 1 0 1 High Low
bQ14 01 0 1 1 High Low
DQ15 01 1 1 1 High Low
DQ16 10 0 0 0 High Low
DQ17 10 1 0 0 High Low
DQ18 10 0 1 0 High Low
DQ19 10 1 1 0 High Low
DQ20 10 0 0 1 High Low
DQ21 10 1 0 1 High Low
DQ22 10 0 1 1 High Low
DQ23 10 1 1 1 High Low
DQ24 1 0 0 0 High Low
DQ25 11 1 0 0 High Low
DQ26 11 0 1 0 High Low
DQ27 11 1 1 0 High Low
DQ28 11 0 0 1 High Low
DQ29 1 1 0 1 High Low
DQ30 11 0 1 1 High Low
DQ31 11 1 1 1 High Low
Note: DQ group: 00; DQO to DQ7, 01; DQ8 to DQ15, 10; DQ16 to DQ23, 11; DQ24 to DQ31
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HMS5283206 Series

Command Truth Table

The HM 5283206 recognizes the following commands specified by the CS, RAS, CAS, WE, DSF and
address pins. All other combinations than those in the table bellow are illegal.

Function Symbol :l-(-E1 n CS RAS CAS WE DSF A9 A8 AOtoA7
Ignore command DESL** H x H x x X X X X X

No operation NOP H x L H H H x x X X

Burst stop in full page BST® H x L H H L L x x x
Column address and read READ H X L H L H L \ L Vv
command

Read with auto precharge READ A H x L H L H L A Vv
Column address and write WRIT H X L H L L L \ L Vv
command

Write with auto precharge WRITA H X L L A H Vv

Row address strobe and bank ACTV H X L L H H L \ \' \'
active

Precharge select bank PRE H X L L H L L V L x

Precharge all bank PALL H X L L H L L x H X

Refresh (auto, self) REF, H x L L L H L X g X
SELF

Mode register set MRS H x L L L L L A A A

Row address strobe and bank  ACTVM
active and Masked write enable

s

X

I
<

<
<

Column address and block write BWRIT H x L H L L H \' L \'
command

Block write with auto precharge  BWRITA H X L H L L H VvV H A
Special mode register set SMRS H X L L L L H L L \
Notes: 1. H: V. L: V.. x:V,orV,. V: Valid address input.

2. When CS is high, the HM5283206 ignores command input. Interal operation is held.
3. lllegal if the burst length is 1, 2, 4 or 8.

DQM Truth Table
CKE
Function Symbol n-1 n DQM i
Ith byte write enable/output enable ENB i H X L
ith byte write input/output disable MASK i H x H

Note: H: V,. LiV,.xxV, orV,. i=0,1,2,3.

DQMO for DQO to DQ7, DQM1 for DQS to DQ15, DQM2 for DQ16 to DQ23, DQM3 for DQ24 to
DQ31
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HM5283206 Series

CKE Truth Table
CKE o
Current state Function n-1 n CS RAS CAS WE DSF Address
Active Clock suspend mode entry H L H X ped X X X
Any Clock suspend L L X X X X X X
Clock suspend Clock suspend mode exit L H x X X X X X
Idle Auto refresh command REF H H L L L H L x
Idle Self refresh entry SELF H L L L L H L X
Idle Power down entry H L L H H H x X
H L H X x X X X
Self refresh Self refresh exit L H L H H H L X
L H H X X X L X
Power down Power down exit L H L H H H x X
L H H X X X X X

Note: H: V. LiV,.xV,orV,.
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HM 5283206 Series

Function Truth Table

The following tables show how each command works and what command can be executed in the state

given.
Current state| CS |RAS |CAS (WE |DSF [Address |Command Operation
Precharge H X X x X X DESL NOP -> ldle after to,
L H H H X X NOP NOP -> Idle after tg,
L H H L L X BST ILLEGAL*?, *
L H L H L BA, CA, A8 |READ/READ A |ILLEGAL*
L H L L L BA, CA, A8 |WRIT/WRIT A ILLEGAL*
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL NOP*
L L L x x X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, A8 (BWRIT/BWRIT A| ILLEGAL*
idle H X X X X X DESL NOP
L H H H X X NOP NOP
L H H L L X BST NOP*®
L H L H L BA, CA, A8 |READ/READ A |ILLEGAL*
L H L L L BA, CA, A8 (WRIT/WRIT A ILLEGAL*
L L H H L BA, RA ACTV Bank and row active
L L H L L BA, A8 PRE, PALL NOP*
L L L H L X REF, SELF Auto self refresh**
L L L L L MODE MRS Mode register set**
L L H H H BA, RA ACTVM Bank and row active and
write per bit enable
L H L L H BA, CA, AB |BWRIT/BWRIT A| ILLEGAL*
L L L L H  |SpeddMODE |SMRS Special mode register set*®
Row active |H x X x X x DESL NOP
L H H H X X NOP NOP
L H H L L X BST NOP*®
L H L H L BA, CA, A8 |READ/READ A | Start read
L H L L L |BA, CA, A8 (WRIT/WRIT A Start write
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL Precharge
L L L X L ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, AB |BWRIT/BWRIT A| Start block write
L L L L H  |SpeddMODE |SMRS Special mode register set*
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Current state |CS |RAS {CAS |WE |DSF |Address |Command Operation
Read H X X X X X DESL NOP -> Burst end -> Row
active
L H H H X x NOP NOP -> Burst end -> Row
active
L H |H L L x BST Burst stop -> Row active™
L H L H L BA, CA, A8 |READ/READ A | Term burst -> Start new read
L H L L L BA, CA, AB (WRIT/WRIT A | Term burst -> Start write
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL Term burst -> Precharge
L L L X X X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, A8 |BWRIT/BWRIT A| Term burst -> Start block
write
Read with auta H X X X X X DESL NOP -> Burst end ->
Precharge
precharge L H H H X X NOP NOP -> Burst end ->
' Precharge
L H H L L X BST ILLEGAL
L H L H L BA, CA, A8 |READ/READ A |ILLEGAL*
L H L L L BA, CA, A8 (WRIT/WRIT A | ILLEGAL*
L L H H L BA, RA ACTV ILLEGAL*?
L L H L L BA, A8 PRE, PALL ILLEGAL*
L L L x X X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, A8 |BWRIT/BWRIT A| ILLEGAL*
Write/BWrite |H X X X x X DESL NOP -> Burst end -> Write
recovering
L H H H X X NOP NOP -> Burst end -> Write
recovering
H H L X BST Burst stop -> Row active*
H L H BA, CA, A8 |READ/READ A | Term burst -> Start read
L H L L L BA, CA, A8 (WRIT/WRIT A Term burst -> Start new
write
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL Term burst -> Precharge
L L L X x x ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, A8 |BWRIT/BWRIT A| Term burst -> Start block
write
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Current state [CS |RAS |CAS |WE |DSF |Address |Command Operation
Write/Bwrite |H X X x X X DESL NOP -> Burst end -> Write
with auto recovering with precharge
precharge L H H H x X NOP NOP -> Burst end -> Write
recovering with precharge
L H H L L X BST ILLEAGL
L H L H L BA, CA, A8 |READ/READ A | ILLEGAL*
L H L L L BA, CA, A8 |[WRITWRIT A | ILLEGAL*
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL ILLEGAL*
L L L X x x ILLEGAL
L L H H H BA, RA ACTWVM ILLEGAL*?
L H L L H BA, CA, A8 |BWRIT/BWRIT A ILLEGAL™
Write/Bwrite |H x pd X X X DESL NOP -> Row active after
recovering twe/lawn
L H H H X X NOP NOP -> Row active after
tI\IR/tBWFI
L H H L L % BST NOP -> Row active after
to/town ™
L H L H L BA, CA, A8 {READ/READ A | Start read*
L H L L L BA, CA, A8 (WRIT/WRIT A | Start new write*?
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL ILLEGAL*?
L L L X X X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*
L H L L H BA, CA, A8 |BWRIT/BWRIT A| ILLEGAL*
Write/Bwrite |H X X X X X DESL NOP -> Precharge after
recovering twaltewn
with precharge(L H H H X X NOP NOP -> Precharge after
tWR/tBWR
L H H L L X BST ILLEGAL
L H L H L BA, CA, A8 {READ/READ A |ILLEGAL*
L H L L L BA, CA, A8 |WRITWRIT A |ILLEGAL*
L L H H L BA, RA ACTV ILLEGAL*?
L L H L L BA, A8 PRE, PALL ILLEGAL*?
L L L X X X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*?
L H L L H BA, CA, A8 |BWRIT/BWRIT A| ILLEGAL*
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Current state [CS |RAS |CAS |WE |DSF |Address |Command Operation
Row activating{H X X X X x DESL NOP -> Row active after t;,
L H H H X NOP NOP -> Row active after t,q,
L H |H L X BST NOP -> Row active after
taco™
L H L H L BA, CA, A8 |READ/READ A | ILLEGAL*
L H L L L BA, CA, AB |WRIT/WRITA | ILLEGAL*
L L H H L BA, RA ACTV ILLEGAL*
L L H L L BA, A8 PRE, PALL ILLEGAL*
L L L X X X ILLEGAL
L L H H H BA, RA ACTVM ILLEGAL*?
L H L L H BA, CA, A8 |BWRIT/BWRIT A| ILLEGAL*
Refresh H X X X X X DESL NOP -> Idle after t,.
(auto L H H H x x NOP NOP -> Idle after t,.
precharge) L H H L L x BST NOP -> Idle after t,.*
L H L X X BA, CA, A8 ILLEGAL
L L X X x X ILLEGAL
Mode register |H X X p X x DESL NOP -> Idle after tqq.
set L H H H X X NOP NOP -> Idle after tpq
L H H L L x BST ILLEGAL
L H L X X BA, CA, A8 ILLEGAL
L L X X X X ILLEGAL
Special Mode [H x X x x x DESL NOP -> Idle after t,q; or row
register set active after tg,
L H H H X x NOP NOP -> Idle after t.. or row
active after tgy,
L H H L L X BST ILLEGAL
L H L X X BA, CA, A8 ILLEGAL
L L x x X X ILLEGAL

Notes: 1. H: V.. LiV,.x:V,orV,.

2. To execute this command for the current bank is illegal. However this command can be
executed for another bank depends on the state of another bank.

NOP for the current bank or the bank in idle state. Precharge for the bank in other state.
lllegal, if both banks are not in idle state.

lllegal, if another bank is not in active or idle state.

In burst read/write, if BL is set to 1, 2, 4, 8, to try to execute BST command is illegal.

o0k w
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Operations of HM5283206 Series

Power on sequence: In order to get rid of data contention of I/O bus when power on, the following
power on sequence recommended to be performed before any operation.

Apply power and start clock. Keep a NOP condition.
Maintain stable power, stable clock, and NOP condition for 200 ps.
Execute precharge command (PALL: A8 = HIGH).

Execute 8 or more auto refresh commands (REF) tg; after the precharge command as dummy. An
interval tpc is necessary between two consecutive auto refresh commands.

5. Execute a mode register set command (MRS) tg after the last auto refresh command input.

bl

Power on Sequence

: RP :
Command NOP W l (REF)
Address X I

/

\
/R

tre : tRe

T

Repeat this auto-refresh cycle 8 times or more

r 3
g~

i S
A4

4

S

I
7
>

Read/Write Operations

Bank active: A read/write operation begins with a bank active command (ACTV or ACTVM). The
bank active command determines a bank (A9) and a row address (AX0 to AX8). For the bank and the
row, a read/write command can be applied. An interval not less than tycp, after an ACTV/ ACTVM
command to a read/write command, is required.

Read operation: Burst length (BL), CAS latency (CL) and burst type (BT) of the mode register are
referred when read command is executed. Burst length (BL) determines the length of a sequential data
by a single read command, which can be set to 1, 2, 4, 8 or 256 (full-page). Starting address of a burst
data is defined by column address (AYO to AY7) and bank select address (A9) loaded through AO to
A9 in the cycle when the read command is issued. CAS latency (CL) determines the delay of data
output after read command input. When burst length is 1, 2, 4 or 8, DQ buffers automatically become
High-Z at the next cycle after completion of burst read. When burst length is full-page (256), data are
repeatedly output until a burst stop command, a read/write command or a precharge command is input.
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Burst Length

o UL UM UL — UL

Command read

Address

0 ——————
BL=1 S
BL=2 @(I) ______
DQout BL=a 0 n rp S
o 2 &R 0D 6D €3 63 (D 62 -
B=FTpags DD OO~ BXTND

BL: Burst Length
CAS Latency =2
BT: sequential

CAS Latency

ew [ UYL UUDUUUL
Command xg TY m
Address )(row X xcouumnx
-
CL=1

Cl=2 (O AT A2X3)
CL=3 { 0 1 2 3 )

DQ out

Burst Length = 4
CL = CAS Latency
BT: sequential

Burst operation (on read or write): One burst data output/input by one read/write command are
included in a column block determined by Al to A7 in case BL (Burst Length) = 2, by A2 to A7 in case
BL =4 and by A3 to A7 in case BL = 8. Burst type (BT) determines the order how data of the column
block are output/input. There are two burst types, sequential (wrap around) or interleave. The order of
the burst data depends also on the start cloumn location of the burst data. See tables below for details.
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Column Block

BL=2

Column location Column block location

A0 Al A2 A3 Ad A5 A8 A7
0 ail a2 a3 a4 ad ab a7
1 al a2 a3 a4 a5 ab a7

Note: ai, a2, a3, a4, a5, a6, a7; V,,or V,.

BL =4

Column location Column block location

A0 Al A2 A3 A4 A5 A6 A7
0 0 a2 a3 a4 ab aé a7
1 0 a2 a3 a4 ab ab a7
0 1 a2 a3 a4 ab ab a7
1 1 a2 a3 a4 ab abé a7

Note: a2, a3, a4, a5, a6, a7; V,, or V,.

BL=8

Column location Column block location

AO At A2 A3 A4 A5 A6 A7
0 0 0 a3 a4 ab ab a7
1 0 0] a3 a4 ab ab a7
0 1 0 a3 a4 ab a6 a7
1 1 0 a3 a4 ab a6 a7
0 0 1 a3 a4 ab ab a7
1 0 1 a3 ad a5 abé a7
0] 1 1 a3 a4 a5 a6 a7
1 1 1 a3 a4 ab ab a7

Note: a3, a4, a5, a6, a7; vV, orV,.
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The Order of Burst Operation
BL=2

Start column location

Order in decimal BL = 2

AO Sequential Interleave
0 0 0
1 0 1

BL =4
Start column location Order in decimal BL = 4
A0 At Sequential Interleave
0 0 0 1 2 3 0 1 2 3
1 0 1 2 3 0 1 0 3 2
0 1 2 3 0 1 2 3 0 1
1 1 3 0 1 2 3 2 1 0
BL=8
Start column location Order in decimal BL =8
AO A1l A2 Sequential Interleave
0 0 0 0o 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
1 0 0 i 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
1 1 0 3 4 5 6 7 0 1 2 3 2 A1 0O 7 6 5 4
0 0 1 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
0 1 1 6 7 0 1 2 3 4 5 6 7 4 5 2 3 0 1
1 1 1 7 0 1t 2 3 4 5 6 7 6 5 4 3 2 1 0
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Write operation: OPCODE (A9, A8) of the mode register is referred when a write command is
executed as well as BL (Burst Length) and BT (Burst Type). CL (CAS Latency) is ignored and CL is

fixed to O for write operation, that is, write data input starts on the same cycle when the write command
is issued.

Burst write: Before executing a burst write operation, OPCODE (A9, A8) should be set to (0, 0).
Burst length (BL) determines the length of a sequential data by the burst write command, which can be
setto 1,2, 4, 8 or 256 (full-page). Starting address of a burst data is defined by column address (AYO

to AY7) and bank select address (A9) loaded through A0 to A9 in the cycle when the burst write
command is issued.

o MU U LU - UL

! tRep i
ta——————— o |

Command  YACTX = XwriteX .
Address __ XfowX  Xeom e

B

Sy s
BL=1 >/
BL=2 ) I
DQin <\ ~Br=2 D G € )

BL=8 OO X GXe T )
BL=Full page (0 X1 X2 X3 Xa X5 X6 X7 ) ----mmmm (256X 0 X 1)

BL:Burst Length
CAS Latency=1,2,3

Single write: Before executing a single write operation, OPCODE (A9, A8) should be set to (1,0). In
the single write operation, data are only written to the single column defined by the column address
and the bank select address loaded at the write command set cycle regardless of the defined burst
length. (The latency of data input is 0).

: trcD ;

Command CT, ‘prite)t

Address Xr wx >-<
l - \

|

DQin — 0 }
BL: BurstLength =1,
2, 4, 8, full page
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Write per bit: To use write per bit function,

1. Set mask data in advance, which define DQ paths to be masked, to the MASK register by SMRS
command. An interval not less than tgy after a SMRS command to an ACTVM command is
necessary.

2. Use ACTVM command to activate the bank for which write per bit operation is performed. An
interval not less than tpcp, after an ACTVM command to a write or a block write command, is
necessary.

3. Execute a write or a block write command. In this write operation, DQ paths defined by mask
register are masked to preserve the previous data. (See the example below)

Special Mode Register Set (Load Mask) in Idle State and Write Per Bit

: trRcD l
!

Command YACTMY XW:fiteX
Address X row X Xcollumn)(

DQin X Xo X1 X
;' ‘ trsc " ;' BL: Burst Length =2

Special Mode Register Set (Load Mask) in Active State and Write Per Bit

Command )@;lné( )(w'ritex
Address XEEIX__ Xeol X
DQin )('3'355)( X 0 X1 X
ata =

tsew ! BL: Burst Length =2
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Write Per Bit Example
DQ input data stored ithQeS m@tﬁ register Data to be written
DQ 0 A 0
pQ 1 B 1 B
DQ 2 C 1 C
DQ 3 ~ D P —~ 0 P P
! ] q - ﬁ
| — ~— ~N—
DQ 28 E 1 E
DQ 29 F 0 2., data through %
DQ 30 G 1 % Lh;s bi_{t \g::l not |G
DQ 31 H 0 whten.

Block write: Before executing a block write command, a color data (32 bit) should be set in advance,
which is allowed to be written in 8 columns at one write cycle, to the color register by SMRS
command. An interval not less than tys. after a SMRS command to an ACTVM command is
necessary. If a SMRS command is executed in active state to set the color register, an interval not less
than tgpy is required before executing a block write command after the SMRS command. If a block
write command is applied to the bank which is activated by ACTVM command, write per bit function
is also available. DQ inputs at the cycle, when a block write command is executed, are reffered to
mask the specific columns. See the example below.

Special Mode Register Set (Load Mask) in Idle State and Block Write

: i tRCD |
i —
Command SMR Buwrite
! |
Address As=0 row Golumn)

1 1 \

bQin Y
~ trsc ™ BL: Burst Length=2
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Block Write Example with Write Per Bit

Data to be written
Color data MASK data (Column block)
0 A 0 7%
1 B 1 B I B
7 D 0 $%%%
P - s — P 4
24 E 1 E|E| —
30 G 1 G|G
7
31 H S vd i
> 0 1 7
DQinput  ¢o%
DQ 0 1 Column
location
pa1 (o)
i 2./, data through
DQ. 7 — 1 % this bit will not
S - / be written.
DQ 24 1
DQ 25 1
DQ 31 0
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Auto Precharge

Read with auto precharge: In this operation, since precharge is automatically performed after
completing a read operation, so no precharge commands are necessary after each read operation. The
command next to this command must be a bank active (ACTV, ACTVM) command. In addition, an
interval defined by 1,5 is required prior to the next command.

Note: In executing read with auto precharge command, every command to another bank is ignored
until internal precharge completed.

CAS latency Precharge start cycle

3 2 cycle before the last data out
2 cycle before the last data out
1 0 cycle before the last data out

i tacp E
. B —

8Em1mand et MeadX

<

.
o
—
R E——
RS P3N i
~

. s Teri T |
' ' ! ' |
DQ out ; —( 0 X 1 X 2 X3 ) ; T :
] 1 1 ] 1 :
Command :)@L YacTX
CL=2 : ! o tlapRi
: ' H - i
pQou — (D)
Command MCTX XreladX : )Qi,_XCT
CL=3 H ! | {|APR
; i i >
DQ out E i
E i

t

Internal precharge starts here
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Write with auto precharge: In this operation, since precharge is automatically performed after
completion of a burst write or a single write operation, so no precharge commands are necessary after
the write operation. The command next to this command must be a bank active command (ACTV,

ACTVM). In addition, an interval of 1,py is required between the last valid data and the following
command.

Note: In executing write with auto precharge command, every command to another bank is ignored
until internal precharge completed.

Burst Write (Burst Length = 4)

Command :XKE‘X )@Iritex XQCTX

T

Address 3(%{%% 3( r?wX

pain — (XD z
! : : | ;
| | -— e
Single Write

Command _XACTX YwritsX YacT

Address ycol‘umnx X'%)WX

DQin

! 1APW

%
S AN N
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Block write with auto-precharge: In this operation, since precharge is automatically performed after
completion of a block write operation, so no need to execute precharge command. The following
command must be a bank active command (ACTV, ACTVM). In addition, an interval of 1,5y is
required between the last valid data input and the following command.

Block Write with Auto Precharge

Command :)@@( Bwritg

Address row colum row

CT

lAPBW

i

ks
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Full Page Burst Stop

Burst stop command during burst read: Burst stop command is used to stop data output during a
full-page burst read. This command sets the output buffer to High-Z and stops the full-page burst read.
The timing, from command input to the last data, depends on CAS latency. BST command is legitimate
only in case full page burst mode, and is illegal in case burst length 1, 2, 4 or 8.

CAS latency BST to valid data BST to high impedance
1 0 1
2 1 2
3 2 3
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CAS Latency = 1, Burst Length = Full Page

Command BST, .
DQ out ::X X X X X X X /Lg
— IBsH=1

lgsp=0

CAS Latency = 2, Burst Length = Full Page

Command XBSTX

Daout _X© X X X XX X X
o™ Igeu=2

>

Command X_B‘_STTX
pa ot X X O XX OO

T h ggn=3
— P! i
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Burst stop command at burst write: For full page burst write cycle, when a burst stop command is
issued, the write data at that cycle and the following write data input are ignored. The BST command
is legitimate only in case full page burst mode, and is illegal for burst length 1, 2, 4 or 8.

Burst Length = Full Page

CLK
Command ><Burst sto;><Precharg¢><
DQ input :>< in in\/— ;
: twr !

B 4495203 0027851 4u4a WE




HM 5283206 Series

DQM Control

The DQM i (i=0, 1, 2, 3) controls the ith byte of DQ data. DQM control operation for read and for write
are different in terms of latency.

Reading: When data are read, output buffer can be controlled by DQMi. By setting DQMi to LOW,
the corresponding DQ output buffers become active. By setting DQMi to HIGH, the corresponding DQ
output buffers are made floated so that the ith byte of data are not driven out. The latency of DQM
operation for read operation is 2.

'

DQM

DQout

2/

L/ 3 \
’—>§ IDOD=2Latency

Writing: Input data can be controlled by DQMi. While DQMi is LOW, data is driven into the
HM5283206. By setting DQMi to HIGH, corresponding ith byte of DQ input data are kept from being

written to the HM5283206 and the previous data are protected. The latency of DQM control operation
is 0.

DQM /4

DQin —(0X1)@(3)

Ipip = 0 Latency
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Refresh

Auto Refresh: All the banks must be precharged before executing an auto-refresh command. Auto
refresh command increments the internal counter every time when it is executed. This command also
determines the row to be refreshed. Therefore external address specification is not necessary. Refresh
cycle is 1024 cycles/16ms. (1024 cycles are required to refresh all the row addresses.) All output

buffers become High-Z after auto-refresh start. No prechrage commands are necessary after this
operation.

Self Refresh: When issuing a self refresh command, by changing the level on CKE pin from HIGH to
LOW simultaneously, a self refresh operation starts and is kept while CKE is LOW. During the self-
refresh operation, all data schedule to be refreshed internally. This operation managed by an internal
refresh timer. After exiting from the self refresh, since the last row refreshed cannot be determined,
auto-refresh commands should immediately be performed for all addresses. Change the level on the
CKE pin from LOW to HIGH to exit from Self refresh mode.

Others

Power Down Mode: Power down mode is a state in which all input buffers except the CKE input
buffer are made inactive and clock signal is masked to cut power dissipation. To enter into power
down mode, CKE should be set to low. Power down mode is kept as long as CKE is low. Change the
level on the CKE pin from LOW to HIGH to exit from Power down mode. In this mode, internal
refresh is not performed.

Clock Suspend: The HM5283206 enters into clock suspend mode from active mode by setting CKE

to low. There are several types of clock suspend mode depends on the state when CKE level is
changed from HIGH to LOW.

ACTIVE clock suspend: If CKE-transition (1 to 0) happens during a bank active state, the bank active
status is kept. Any input signals are ignored during this mode.

READ and READ A suspend: If CKE transition (1 to 0) happens during a read operation, the read

operation is kept or DQ output data is driven out until completion. Any input signals are ignored
during this mode.

WRITE (BLOCK WRITE) and WRITE A (BLOCK WRITE A) suspend: If CKE-transition (1 to 0)
happens during a write operation, though any input signals include DQ input data ignored, the write
operation is kept until completion. Any input signals are ignored during this mode.

Change the level on the CKE pin from LOW to HIGH to exit from Clock suspend mode.
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Command Intervals
Read Command to Read Command Interval:

1. Operation for a column in the same row: Read command can be issued every cycle. Note that the
latest read command has the priority to the preceding read command, that is, any read command
can interrupt the preceding burst read operation to get valid data aimed by this interruption.

e UU U U U U UL

i tReb 1 !

Command  XACTX éadL
Address
A9(BS)  \! / \ /

DQ out

]
|
'
1
]
]
|
]
]
|
|
1
)
'
T
)
1
]
|
'

' CAS Latency =3
Bank 0 Column A ColumnBColumnA Column B Burst Length = 4
Active read read Dout Dout Bank 0

—(A0 X(Bo XBT YB2 YB3

2. Operation for a column in other row of the same bank: It is necessary to execute a precharge
command and a bank-active command before executing the new read command.

3. Operation for another bank: For another bank in active state, the new read command can be
executed in the next cycle after the preceding read command is issued. If another bank is in idle
state, a bank active command should be executed before executing the new read command.

nhnnnnnnnnnnnnn

\ tRRD | ; '

P ——r] H !
Command  YACTY ' XreadXreadX !

1
i
1
1
1
'
' )
'
1
1
1
1
'
1
1

Address X 0 X xtx X A X BX!

rees) _\: / 71 U \! /
DQ out

\L

(A0 XBo XB1 XB2 XB3)

CAS Latency =3
Burst Length = 4

0

Bank 0 Bankl Column A Column BBank0 Bank1
Active Active read read Dout Dout
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Write Command to Write Command Interval:

1. Operation for a column in the same row : Write command can be issued every cycle. Note that the
latest write command has the priority to the preceding write command, that is, any write command
can interrupt the preceding burst write operation to get valid data

Command ~ YACT (writewrite

Address row B

A9BS) \

DQin A0 X BO X B1 X B2 X B3
i : Burst Write Mode
: i ' CAS Latency =3
Bank 0 Column A Column B Burst Length = 4
Active write  write

2. Operation for a column in other row of the same bank: It is necessary to execute a precharge
command and a bank active command before executing the following write command.

3. Operation for another bank: For another bank in active state, the following burst write command can
be executed in the next cycle after the preceding write command is issued. If another bank is in the
idle state, bank active command should be executed.

tRRD i '

Command x& TX @ 1rte)(wnte)(
Address :XIX X1 X XA

3

A9(BS) T\ /TN

DQin 1 XB2 XB3 )

]
'
)
1
1
|
]
!
¥
]
]
|
)
'
]
]
]
1
]
|
|
]
1

o

>

()

E'j

o
JEURPRSEPREN | ¢ ¢ J SRS

Burst Write Mode
CAS Latency =3
Bank 0 Bank1 BankO Bank 1 Burst Length = 4
Active Active write write
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Block Write Command to Write or Block Write Command Interval:

1. Operation for a column in the same row: It is necessary to take no less than tgy internal between a
block write and another block write or the following write. If ty is less than tgy,c, NOP command
should be issued for the cycle between a block write command and the following write or another
block write command.

treo i _tewe !

Command :)@
Address row XA X XBYX

Bank 0 Column A éolumn B

Active Block write Block write
/Write

2. Operation for a column in other row of the same bank: It is necessary to execute a precharge
command and a bank active command before the following write or another block write operation.

3. Operation for another bank: To execute the following write command or another block write
command for another bank in active state, tgyc interval to the next command is necessary. If
another bank is in the idle state, bank active command should be executed. If to is less than tawes
NOP command should be issued for the cycle between block write command and the following
write or another block write command.

AL | tewe |

Command :)Q\CTX ><Acﬂ(awnteX BW,’;{:X
Address :X__X—_X1 XA X XB X

A9(BS) —\ N\ /o

Bank 0 Banki Column A Column B
Active Active Block write Block write
/Write
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Read Command to Write or Block Write Command Interval:

1. Operation for a column in the same row: The write or the block write command following the
preceding read command can be performed after an interval of no less than 1 cycle. To set DQ
output High-Z when data are driven in, DQM must be used depending on CAS latency as the timing
shown below. Note that the latest write or block write command has the priority to the preceding
read command, that is, any write or block write command can interrupt the preceding burst read
operation to get valid data.

Command (readXwrite)

CL=1 / \
DOM < ClL=2 / \
\

CL=3

Qi X XEE

DQ out ) High-2 (

2. Operation for a column in other row of the same bank: It is necessary to execute a precharge
command and a bank active command before executing the next write or another block write
command.

3. Operation for another bank: For another bank in active state, the following write or block write
command can be executed from the next cycle after the preceding write command is issued. If

another bank is in idle state, bank active command should be executed, prior to execute the
following write or block write command.
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Write Command to Read Command Interval;

1. Operation for a column in the same row: The read command following the preceding write
command can be performed after an interval of no less than Icycle. Note that the latest read
command has the priority to the preceding writing command, that is, any read command can
interrupt the preceding write operation to get valid data.

WRITE to READ Command Interval (1)

Command XwriteYread)(
oo N /
DQin {AD )— i
DQ out 1 (B0 XB1XB2XB3 -
Column AE4 b’i CAS Lat Burst Write Mode
write T T eney CAS Latency = 1
Column B Column B Burst Length = 4
read Dout Bank 0

WRITE to READ Command Interval (2)

Command X[v_vrltex Xreadx

DQM \! o /
DQiin (A0 (A0 }———
DQ out (B0 X(B1 XB2 XB3)
Column A : — Burst Write Mode
write ; | CAS Latency CAS Latency = 1
Column B Column B Burst Length = 4
Bank 0
read Dout

2. Operation for a column in other row of the same bank: To execute the following read command, it
is necessary to execute a precharge command and a bank active command.

3. Operation for another bank: For another bank in active state, the following read command can be
executed from the next cycle after the preceding write command is issued. If another bank is in idle
state, a bank active command should be executed prior to execute the following read command.
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HM5283206 Series

Block Write Command to Read Command kterval:

1. Operation for a column in the same row : Within the same row, it is necessary to take no less than
tgwe between a block write and the following read command. If tcy is less than tgy., NOP command
should be issued for the cycle between a block write command and the following read command.

Block Write Command to Read Command Iterval

Command XB;vrit_ex m I

¢ BWC i |
DQM \ L /
DQ out i .—( B0 XB1 XB2 X B3
ColumnA ¢ ! =5 CAS Latency = 1
Block write | ' CAS Latency Burst Length = 4

Column B Column B
read Dout

2. Operation for a column in other row of the same bank: It is necessary to execute a precharge
command and a bank active command before the following write or another block write operation.

3. Operation for another bank: To execute a read command for another bank in active state, tgyc
interval to the next command is necessary. If another bank is in idle state, bank active command

should be executed. If tey is less than tgyc, NOP command should be issued for the cycle between a
block write command and the following read command.
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HM5283206 Series

Read Command to Precharge Command: The minimum interval between read command and
precharge command is one cycle. However, since the output buffer then becomes High-Z after the
cycles defined by lyzp, there is a possibility that burst read data output will be interrupted, if the
precharge command is input during burst read. To read all data by burst read, the cycles defined by 15,
must be assured as an interval from the final data output to precharge command execution.

READ to PRECHARGE Command Interval (Same Bank): Output All Data.

CAS Latency = 1, Burst Length = 4

Command Yready ~ XPreX

DQout

CAS Latency = 2, Burst Length =4

U HUYU YU

Command XreadX Pre.
DQout l @@@@
" -
CL=2 lgp = -1cycle

CAS Latency = 3, Burst Length =4

U U U U T U UL
Command Xr(iae@( : XP%e.X I

DQout ; (o 1 2 X 3)

CL=3 lep = -2cycle
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HM 5283206 Series

READ to PRECHARGE Command Interval (Same Bank): Stop Output Data.

CAS Latency = 1, Burst Length =4

Command Xreﬁ‘iXI_sre.X'

ou \ 0 /

CAS Latency = 2, Burst Length =4

Command XEead X Plre)( l

! High-Z
DQout ; { \ :lg

e

lzp =2

CAS Latency = 3, Burst Length = 4

Command )(read)( Pre.}(
High-Z

DQout : (0 )

|
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HM 5283206 Series

Write Command to Precharge Command: The minimum interval between a write command and the
following precharge command is 1 cycle. However, if the burst write operation is not finished, input
must be masked by means of DQM for the cycle defined by tyy, for assurance.

WRITE to Precharge Command Interval (Same Bank)

Burst Length = 4 (To Stop Write Operation)

Command Xwrite)( ' Pre.
pam /T
DQin Al ;

) 1

twr

Burst Length = 4 (To Write All Data)

Command ~ Ywrite l XPlre.)L
DQM \ /
DGin :
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HMS5283206 Series

Block Write Command to Precharge Command Interval: The minimum interval between block
write command and the following precharge command is tyy.

Block Write to Precharge Command Interval (Same Bank)

Command Bwrite{ X Pre.X
) < > |
tawr

Register set to register set interval: The minimum interval between two successive register set
commands (mode/special mode) is lgg.

Mode register set to spacial mode register interval

Command XMRsX XSM;?§(

Address
'

DQin

e -
IRR

Special Mode Register Set to Block Write/Write Interval: The minimum interval between a special
mode register set and a block write/write is tggy.

Special Mode Register Set to Burst Write Interval

Command MRS Xwrite X

Address 5,A6 colum
DQin Yo X1 X
“oow
BW

Burst length =2

BB 44965203 0027863 16T




HM5283206 Series

Bank Active Command Interval:

1. Operation for the same bank: The interval between two bank-active commands must be no less than
tre-

2. Operation for another bank: The interval between two bank-active commands must be no less than
tRRD-

Bank Active to Bank Active for the Same Bank

Command XACTX XI;re)L XA%'}TX
X rc')wX
/

Address Xrow )

A9(BS) \{ [/ \

tras

4

N
\

trp

1
]
1
i
:
)
)
]
)
4

T

Y

trc

Bank Active to Bank Active for Another Bank

Command )Q\bTX )@:(EX

Address X row X XrlowX
A9(BS) \{ / /1 \
S
' tRRD
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HM5283206 Series

Absolute Maximum Ratings

Parameter

Symbol Value Unit Note

Voltage on any pin relative to Vg V; -1.0to +4.6 Vv 1
Supply voltage relative to V4 Vo -1.0to +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -5510 +125 °C
Note: 1. V,,(max)=5.75V for pulse width <5 ns
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Max Unit Notes
Supply voltage Voo VooQ 3.0 3.6 \ 1

Vss, VesQ 0 0 \'
Input high voltage Vi 2.0 4.6 \ 1,2
Input low voltage Vi -0.3 0.8 Vv 1,3

Notes: 1. All voltage referred to Vg
2. V,, (max) = 5.5V for pulse width < 5 ns
3. V, (min) =-1.0 V for pulse width< 5 ns
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HM5283206 Series

DC Characteristics (Ta =0 to 70°C, V;,, V,,:Q =33 V03 V, Vg, V,Q=0 V)

HM5283206
-10 -12 -15
Parameter Symbol [Min |Max |Min |Max [Min |Max |Unit |Test conditions Note
Operating current lecy — 1180 |— 150 |— 120 |mA |Burst length = 1 1
tic=min,CL=3
ek = min
Standby current leca — |5 — |5 — |5 mA |CKE =V, t, = min
(Bank Disable)
— |3 — I3 — |3 mA |CKE=V,
ClK=\ aV,, fred
— |75 |— |80 |— |50 |[mA |CKE=V,,
NOP command
o« = min
Active standby current| |, — |10 |— |10 |— [10 |mA |CKE=V,,ty=min,|1
{Bank active) DQ = High-Z
— |80 |— |65 |— |56 |mA |CKE=Vv,,
NOP command
tex = min,
DQ = High-Z
Burstoperaingcurent
CL=1) loca — 170 |— (140 [— |110 |mA |t =min,BL=4 1
(CL=2) loca — |240 |— {200 |— |160 |mA |2 bank operation
(CL=3) lecy — |280 |— 240 |— |190 |mA
Refresh current lecs — 150 |— [120 |— 100 |mA |t,c=min, CL=3
« = min
Self refresh current lecs — |4 — |4 — |4 mA |V, 2=V, -0.2
V.02V
Block write operating |l.., — 160 |— 130 |— |110 ImA |ty =min,CL=3
current 1 bank operation,
t.=150ns
Input leakage current ||, -10 110 |-10 [10 [-10 |10 [pA [0sVin<V,,
Output leakage o -10 |10 |-10 |10 [-10 [10 |pA [0<Vout<V,,
current DQ = disable
Output high voltage | V., 24 |— |24 |— |24 |— |V low = =2 MA
Output low voltage Vo — 104 |— |04 |— 104 }V . =2 mA

Note: 1. |, depends on output load condition when the device is selected. ke (max) is specified on

condition that all output pins are floated.
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HMS5283206 Series

Capacitance (Ta=25°C, V,,, V,,Q=33V+03V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 5 pF 1
Input capacitance (Signals) Cp — 5 pF 1
Output capacitance (DQ) Co —_ 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. DQM =V, to disable Dout.
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HM 5283206 Series

AC Characteristics (Ta=0to 70°C, V,;,, V,,Q =33V 03V, V,, V. Q=0V)

HM5283206
-10 -12 -15

Parameter Symbol Min Max Min Max Min Max Unit Notes
System clock cycle time

(CL=1) ek 30 — 36 — 45 — ns 1

(CL=2) tw 15 — 18 — 25 — ns

(CL=3) te 10 — 12 - 15 — ns
CLK high pulse width tn 3 — 4 —_ 5 - ns 1
CLK low pulse width t 3 — 4 — 5 — ns 1
Access time from CLK

({CL=1) tie — 28 — 32 — 36 ns 1,2

(CL=2) tic - 13 - 15 — 17 ns

(CL=3) tac — 8 —_ 10 — 12 ns
Access time from CAS tonc - 28 — 32 — 36 ns 1,2
Data-out hold time ton 3 — 3 — 3 — ns 1
CLK to data-out low impedance 17 0 — 0 — 0 — ns 1
CLK to data-out high impedance

(CL=1) te — 183 — 15 — 17 ns 1,3

(CL=2,3) {2 — 7 — 9 — 11 ns
Data-in setup time tos 3 —_ 35 — 4 —_ ns 1
Data-in hold time ton 1 — 15 — 2 — ns 1
Address setup time ts 3 — 35 — 4 —_ ns 1
Address hold time L 1 — 156 — 2 — ns 1
CKE setup time toxs 3 — 35 — 4 — ns 1,4
CKE hold time ton 1 — 15 — 2 — ns 1,4
Command (CS, RAS, CAS, WE, tows 3 — 35 — 4 — ns 1
DQM, DSF) setup time
Command (CS, RAS, CAS, WE, toam 1 — 15 — 2 — ns 1
DQM, DSF) hold time
Refresh/active to refresh/active tac 0 —_ 108 — 135 — ns 1
command period
Active to precharge on full page mode tg,q — 12000 — 120000 — 120000 ns 1

0
Active to precharge command period  t, 60 12000 72 120000 90 120000 ns 1
0

Active command to column command t..;, 30 — 36 — 45 —_ ns 1
Precharge to active command period 15, 30 — 36 — 45 — ns 1
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HM 5283206 Series

AC Characteristics (Ta=0to 70°C, V,,,, V; Q=33 V£03V, Vg, VQ=0V)

(cont)
HM5283206
-10 -12 -15
Parameter Symbol Min Max Min Max Min Max Unit Notes
The last data-in to precharge lead
time (CL=1) twr 15 — 18 - 21 — ns 1
(CL=2) twn 15 — 18 — 21 — ns
(CL=23) L 20 - 24 — 30 — ns

Block write to precharge lead time

(CL=1) 9 30 - 34 — 42 - ns 1

(CL=2) tawa 30 —_ 34 — 42 — ns

(CL=3) fawr 30 — 36 - 45 — ns
Active (a) to active (b) command 1, 20 — 24 —_— 30 — ns 1
period
Register set to active command tasc 20 — 24 — 30 — ns 1
Block write cycle time twe 20 — 24 — 30 — ns 1
Special mode register set to column ., 20 - 24 — 30 —_ ns 1
command
Transition time (rise to fall) t 1 5 1 5 1 5 ns
Refresh period frer — 16 — 16 — 16 ms

Notes: 1. AC measurement assumes t, = 1 ns. Reference level for timing of input signals is 1.4 V.
Test load (A) is used with CL = 30 pF in general except fpr the measurement of access time

(note2) and t,, (note3).

2. Access time is measured at 1.4 V. Test load (B) is used with current source.
3. 1z (max) defines the time at which the outputs achieves + 200 mV. Test load (A) is used

with CL = 5 pF and with current source.

4. When Active Suspend Exit, Power Down Exit or Self Refresh Exit is executed.

CKE should be kept “H” more than 1 cycle from these Exit cycles.
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HM5283206 Series

Test Conditions

* Input and output timing reference levels: 1.4V
¢ Input waveform and output load: See following figures

tr ty
LVTTL interface
Output
+1.4V | +1.4V
DQ %500 Q DQ e— % 50 Q
O J_ b O O ¢ * O

CL 1 30 pF
;l; ;I; *loL (max) = 20mA

loH {min) = —20mA
Test Load (A) Test Load (B)*
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HM 5283206 Series

Relationship Between Frequency and Minimum Latency

HM5283206
Parameter -10 -12 -15
CL 3 2 1 3 2 1 3 2 1
t (NS) Symbol 10 15 30 12 18 36 15.0 225 45 Notes
Last data in to active command lapw 5 3 2 5§ 3 2 5 3 2
(Auto precharge, same bank)
Block write to active command lapaw 6 4 2 6 4 2 6 4 2
(Auto precharge, same bank)
Precharge command to high lizp 3 2 1 3 2 1t 3 2 1
impedance
Last data out to active command |, 1 1 11 1 1 1 1 1
{(Auto precharge, same bank)
Last data out to precharge lep 2 -1 0 -2 -10 -2 4 0
Column command to column lecn 1 1 LI R B B 1 1
command
Write command to data in latency |y, 0 0 0 0 0 0 O 0 0
DQM to data in loo 0 0 0 0 0 0 O 0 0
DQM to data out loon 2 2 2 2 2 2 2 2 2
CKE to CLK disable loe 1 1 11t 1 1 A1 1 1
Burst stop to output valid data hold 1, 2 1 0 2 1 0 2 1 0]
Burst stop to output high losn 3 2 1 3 2 1 3 2 1
impedance
Burst stop to write data ignore lasw 0 0 0 0 0 0 O 0 0
MRS to data in latency bwep 0 0 0O 0 0 0 O 0] 0
SMRS to data in latency lssp 0 0 0 0 0 0 O 0 0
Register set to register set lam 2 2 1 2 2 1 2 2 1
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HMS5283206 Series

Timing Waveforms

Read Cycle

fcH toL
CLK J—\J/_LV_\_/_\_/’_\_/F\_/:}/_\_/,_\_/—\_/_\_/_\_/_\_
— ViH
CKE tras ted
frep
toms| tomr toms| tomH oms| tomH toms| temm
5 ) T T
tcms) tomn tﬁhﬁu% tems| tomn toms|tomn
RAS A | X N7 % 7
‘ﬁnﬁ 1cMH toms| to toms| tom ';MS toMH
CAS Z KZ Z A K22
toms| tomm toms| tomH tems|tomH
[ toms| tomH It
WE 4 | KZZ k2 N7 A G
tas| tan tas| tan J [ | tas| tan l | tas| taH
ne ZZXT ¥ m_' jﬁ N v Y )%
t
tas| tan s i tas| tan tas| tan
w 72220 X 2, R L, G
tas| taH tas| tan i ' | l tag| tan
AOto A7 0?_‘ ;@ d
cms TeMH
DQM »{ :LI
DQ(input)
leac tac tac tac
DQ(output)
tac
":Z fon fon fon iz Burstlength=4
52‘353 322'3 0 Era;‘é‘hgr g BankO Access

B 449203 00278472 17c IR




HM5283206 Series

Write Cycle

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

CKE "} Vi1 T Pty L b b T b T T T T 1T Readcycle
G NS TN PN L/ N AN/ T\ /| RASCAS delay =3
! \ AT IIX

777, CAS latency = 3
7777, Burst length = 4

R9(BS) ZZ7\ T 7T\ L
AD 10 A7 mm,mmmmmlllllmmm

DQM 7 R, P P

By ———— ,
o) — e : ,
oheve ! : ;
OKE = Wy ——H—————— ; +——i— Write cycle
gs : ' : : ' — | — RAS-CAS delay = 3

CAS latency =3
e~ Burst length = 4

WE 22T NZZZAL_LTT 22,
ABS) ZZAL LTZNL LT 2T A ./-
201047 ///mwmm /).(/

PN :
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HM5283206 Series

Mode Register Set Cycle

CLK

o
SN N AN N N e
m o iz N o\
cAS /EWA/'/EY'/ /A=/'"/>\if"/§v'/"
WE 2L 777 N2 N A, LT

sotes) 722277, Ai////VZ/I/YZ/I 727 T,

01047 222X ///>-</ DI DY 777777777

DQM 775777 7 77777 A I i R ;
DQfoutputy ——3——+ L : b3 b Yo+ Xp+2 Xb'+3)
R P e e

: tRp b 'RsC 4 "trep ) Output mask
ik Sar'e regster ol Rood ' tRcD = 3

CAS latency =3
Burst length = 4

Read Cycle/Write Cycle

1 Readcycle

i 1 \L/i | RAS-CASdelay=3
A 77777 CAS latency = 3
\v7%, / Burst length = 4

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

es 22T O\ L T LT LA
WE 22777 7T X NI\ LT X
#08) Z2\ L7720 LT ZZZ T\ 2 2N

ADto A7 77/ XRaX L) 1@’1/)@9’/[ 1@3’//// ’IIA@D
/;:j:x» I ’I \ ‘ ' 1 I

DaM oz

Bow ———— :
B = :r
! Adive ) ! Read ! :
CKE .v.H. — — +——— Write cycle
L T DE D mUmn o
RA84 L AN Lo, ‘({/A; V447§ A\ AL

+ y ' Wi 4 ’ T : ) < Burst length = 4
As 22T N7 T LT RO L 77 9

We 0 NZZA. 7\ L7M L[N,
w0(es) ZZAL_LZ77A P2 O AL N 2T

AOtoA? II/(EE.VII/I 2 2XC:a '//,GE W -Illim '
7 N VI ’ I/
L4 : — ' :High-Z T : I
output) : ' ' § | i i : ' i 1 i i i ) H \ H : : )
'"%m) Voo b SRS ARSI L R PR R T )
Bank 0 Bank 0 Bank 1 Bank 1 Bank 0 Bank 1 Bank 1 Bank t

Active Write Aclive Write Precharge Writa Write Pracharge
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HMS5283206 Series

Read/Single Write Cycle

o ¢+ 2 3 4 5 6 7 8 9 10 41 12 13 14 15 16 17 18 19 20

e LML

CKE TIMwi— 1 & r o
RAS ZZAN L7777 NN, L2777 7777077 LN PN f7
oAs 22 NI L7T \TZZZ7777770 | 7777777777 2T <
We 2277 2T N \ZZZZZ77277070 [T O\ PN [T
ABS) 2N, L7777 NTZZ7727777777\, [ o\ 27 SR

A0 to A7 222X XS aX DX 77 7 2 7 7 2 X aXCaN 7 7 77 7 7
LN

bam ZZZ7Z777707N L 777N [N L L LT
Q | 1 1 1 1 ] 1 ! ' ' ' ' A\ ! ! ) ! ) ' ' I |
fput) ————————+———+—+ @ H—————— 1
P ————+———ADEDED | | evemea
D Rowe |1 Rest | R D0 oo 0 01 Bako o Bkt
A A N N R A R A A R A A
I N R VA e I I V4 ) VN A e VIV
RAS I/\E /I r”é Y[/AE /I T 1 T T /i WE i vl/l E /l T 1
OTSJJE VI 1 E /n /E ‘na| 1 1 IAE E :l /J;L E ‘I/ 14/17/
WE 227 NI | 27277700 7N L [ 7
A9(BS) 27/, AN LT TIN_ LN+ [TT7AL [
oo A7 27 XRX T2 X CaX TN 7 777 7777 7N aX ZXEBXE e X,
OO LLL7772777770, [T\ L7777 LN (77777777777
PQ 1{ ] ] ] ] ] | 1 ] | ] ) ] 1 | [ ] ] )
nput) — e e X
Ruy —————— @R ——————————
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0 Bank 0 Bank 0
Active Read Active Write Write  Write Prachargs

Read/Single write
RAS-CAS delay = 3
CAS Latency =3
Burst length = 4

B 4496203 0027875 981 W




15 16 17 18 19 20

HMS5283206 Series

12 13 14

9 10 1t

8

Read/Burst Write Cycle

N
/)
A\

74

/i
7
N/
AL
N L
-
2
Banko |
,
\ZZ
Y
Vo
Y2
a|1+1
BkDI '

|||||||

272,
\%Ss

E /
a

T
!
T
1
1
1
'
Bank 0

Bank 0
Active

2
..................... 1 s I £ S I
INRK RTINS
-SSR NN
VIBEREZ3 .2 Z Y BEREZE 33
xlOKK[<«I2d L33 5 X IO 2o Tcad B
O c o MmMDm.m\m,mm o o 3 20 &g8

=3
3
4

Precharge

RAS-CAS delay

Read/Single write
CAS Latency
Burst length

an)
Write

Active

B 4496203 0027476 4l4 M

Read




HM5283206 Series

Full Page Read/Write Cycle

o 1 2 3 4 5 6 7 8 9 260, 261 262 263 264 265 266 267 268 269

wJﬂlﬂﬂfﬂuulﬂﬂﬂquulﬂﬂfuulﬂﬂﬂ
A I I L iRead dle
SN NN ‘\_Jf'“u-Jf""'c—sLm@éﬁmz :
RAS 727\ [ A AL / BT / A AL Burst Length = full page
ohs 20T AL 7T BT, T T 7

W 2T N I A I LA L
A9(BS) ZZ\!_/, /)\: Lo \’ZZZ/ AT 77777, /' Z
10 to A7 ZZZX s XX XX e X2 72777 CALILLILIIILIIZY, :

DQM ,'////x.::::: "::'////'T
Aoy — — G mml

) 1 f H H H ; ; . High- Z)S_‘ ; !
Iput) | Banko | Banko . Bank1 . ' ) : ) Bark1 |
P | Adve | | Read | Actve | | : : Voo E : o "W r«.mm
[ S T S T T
R [ N R N

CKE —t Vi1 T '

Vo )) rite cycle
& T\l )/ S S S | o S s ' delay =3
s TN LN WgrLf“@%ﬁw
e, SW/. / Burst Length = tuII page
7

RAS ZZA_ V77277 AL |
| LN [T X 7 L :
WE 2T NN LT N7 7
i/7/A'y/: //::,73&/' ' '

s@ﬁﬁ

<\§w

BN
t;§
N

|
L
T
\
T

) ' '
T T T T
) 1 ' ' '
C m@m
" Bustes  Bankt
Pracharge

Auto Refresh Cycle

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

CKE — VIH '

SN N N

RS ZZA\L L I L7277 77 .

W
cAS / 22 L
WAL £ / \
A9(BS) m
Ot i i i e s
DaM : . . , : / ; . . : 77, : : : 'ﬂ)‘ i : i
DQ(input) R SN S S R SRS S SR S S S S S

BBt e e X
‘ \ tgp ‘ ) : v tRC : ‘ | I Y i ‘ , ‘ )
Acth R Refresh cycle and
:r::he:er%e Auto Refresh Adto Refrosh Banko B::go Read ¢ cIYa
RAS-CAS delay=2

CAS latency=2
Burst length=4
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HMS5283206 Series

Self Refresh Cycle

oKe T T\l / — B .
SN\ Az LA
HAS A LN LAY LA L 7
oas 22T NI L78077 ‘ ; T L7077
We L2 L7727 N T T T 2 ]
RSB 77X X A2 77777 7 T 07,
Ao A7 W 7 A
DaM HAASLIIIIS. I L 7 7 T T e T,
oo ———
DQ(output) ———| ) High 2 ——— e ———— i
AW | A et ' :
gt ot Sak oy et ) woren BRCERE cety =3
or No operation CAS latency = 3
Burst length = 4

Clock Suspend Mode

fcks
-

9 10 11|]12 13 14 15 16 17 18 19 20

A o 0
I\ 2o rss RV /T T\t /T 1 Readcycle
: V4 . L \L_ LN L7770 RAS-CAS delay = 2
T \Y% l P LT T CAS latency = 2
: 77 NCLLZ 227777\t PZZ7A_ L7727 Burstlength = 4
A9(BS) ! A L7 /i \L /|

/ [
A0WAT L XRaN 777 77 7 7 A7 XED)
DoM . A 0

1] ] 1 b :
%atpm)

f T T T
1 L 1 1 1
| 1 ] ] ]
| | | ! |

but) T
: Bank0 ive clock :
1 '
T 1

5 & :
1 t 1 1
' 4 I 1
Active _suspend stan Suspenct nd Posd. : et stort ankd ré« : gvamgsfnb H -
eI L L LT TN L LA T Witeode
C8 ZA\ [T \ZZTZZTZTA L ST XZZZZZT T\ LT LT RAS-CAS delay = 2
m7? AL L7 7T\ L7777 777727 \_LZT77270 (777 CAS latency =2
Cas 47 XK A 4 AL /T X7 7YX Burst length = 4
m’ : i E— 1 l/\i /' Yl 1 1 1 /IAE i ﬁ 1 IAE y] N
A9(BS) e Al /X /T \_L VY

A0 to A7 IAEE’IIIIIIIIIIA . e

DM A1 R 4 777,
PQ N S S N O A N 7 2 S A N S
output) 1 ] ] 1 : 1 1 ] ] | t 1 ] ] | | i i : ] 1

1 1
Fawy =z aiXet2X 72 777 Hox ¥ Nor 2 —
1
Banto Aiivn clock Active ctd( Bjnko Bank1  Writa suspend  Write suspend 1 Banko Earliest Bank1
Activa  suspend start supendend Write Active star ond Write Precharge Precharge
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HM 5283206 Series

Power Down Mode

toks
rpinlinlinlinyz7ziziginipininly

CKE T\__CKELw

&\

ARs ZZZDM L7 Nz TN, L7770

oxs 7220 NI DT

WE LN L7 D 7 Xz
8 777X N 7772 72777 N, L7777 777
AOto A7 77 oA //)(Ra)w / '

DaM YHAIIIIIIIHY. 3% SIS SIIISY,
DQ(input) | (5 —_ L
DQ(output) —_—— | High-2—————————

‘ trp 4 ‘ ' ' '
T Power down cycle
ﬁlﬁggg;%e command Power down entry rl:t,\%‘ggre?(ci’twn RAS-CAS delay = 3

Active Bank 0 CAS latency = 3
Burst length = 4
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HM5283206 Series

Mask Register Set Cycle
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Precharge Mask register Bank 0 Bank 1 Bank O Bank 1
If needed Set ACTVM ACTV Write per bit Write
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HMS5283206 Series

Color Register Set Cycle
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HM5283206 Series

Write Cycle (with I/O Mask)
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HM 5283206 Series

Block Write Cycle
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HM 5283206 Series

Package Dimensions

HMS5283206FP Series (FP-100J)

Unit: mm
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