HM5283206 Series

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

All inputs and outputs signals refers to the rising edge of the clock input. The HM5283206 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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HM5283206 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
HM5283206FP Series
o
§388300382988 200008820880 80s
L LR DR R
8RR RE?KQ&KE%%:’B%B%%8%58%8B$$E%%E
DQ29 81 A7
VgsQ 82 49 AS
DQ30 83 48 A5
DQ31 84 47 Ad
Vss 85 46 Vss
NC 86 45 NC
NC 87 44 NC
NC 88 43 NC
NC 89 42 NC
NC 90 41 NC
NC a1 40 NC
NC 92 39 NC
NC 93 38 NC
NC 94 37 NC
NC 95 36 NC
Voo 96 35 Voo
DQO 97 34 A3
DO 98 33 A2
VgsQ 99 32 A1
DQ2 100 O 31 AD
TaPYoorocoTNRIOOERAgY
IIIIIIIIIIIIHIHHIIIHHIIH|
M~ [ B~] DO N M [« 24
(Top view)
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HM5283206 Series

Pin Description

Pin name Function

AOto A9 Address input
— Row address A0 to A8
— Column address A0 to A7
— Bank select address (BS) A9

DQO to DQ31 ' Data-input/output

CS Chip select

RAS Row address asserted bank enable

CAS Column address asserted

WE Write enable

DQMO to DQM3 Byte input/foutput mask

CLK Clock input

CKE Clock enable

Voo Power for internal circuit

Vss Ground for internal circuit

VpQ Power for DQ internal circuit

VesQ Ground for DQ internal circuit

DSF Special function input flag

NC No connection
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HMS5283206 Series

Block Diagram
AD to A9
AO to A7 I l AOto A9
Column address 4_ Column address Row address « Refresh
counter buffer buffer counter
|
‘ Row decoder ] ‘ Row decoder ‘
| gl o g |
: o Memory array i ! 2 Memory array
5|Q o 13le
Q| = : RS
18| | gl
AR ! 38
: E = Bank 0 , g = Bank 1
- | 3| g
é 8 % 512 row X 256 column X 32 bit § : 8 3 512 row X 256 column X 32 bit
| 5 — o 5 -
‘ 0 b @
Input Output ' Control logic &
buffer buffer J\ ARE timing generator
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DQO to DQ31 |
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paMt (O)————
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DQM3
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HMS5283206 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
HMS5283206 operates as standard synchronous DRAM.

A0 to A8 (input pins): Row address (AX0 to AX8) is determined by AO to A8 pins at the CLK rising edge
when a bank active command is input. Column address (AYO 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 O 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.

DQM0, DQM1, DQM2 and DQMS3 (input pins): DQMO applies to DQO to DQ7. DQM1 applies to DQS8
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. (Vyp is for the internal circuit and V,Q is power
supply pin for DQ output buffer.)

Vg5 and Vg Q (power supply pins): Ground is connected. (Vg is for the internal circuit and VQ is for DQ
output buffer.)
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HM5283206 Series

Simplified State Diagram

REFRESH

WRITE/
BWRITE
WITH AP

READ
SUSPEND

SUSPEND

POWER
APPUIED

—gp- 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 (V) 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

CLK
Command ' (
tcms ;
> temH
Address X
tas :
>l taAH
Data i )
tps Z
—>itpy

HITACHI 1571




HM 5283206 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

DSF
A8

A9

AOto A7
DQ

High-Z
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HMS5283206 Series

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

an internal register (the mode register; MRS) 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

CKE ViH
oS \ |
RAS \ |/
CAS \ L/
WE \ |/
DSF \ /
A8, A9 H OP CODE
A6 1o A4 ﬂ CAS Latency
A3 XX Burst type
A2 to A u Burst length
A7 \ |/
DQ High-Z
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HM5283206 Series

Mode Register Configuration
AS A8 Operation CODE
0 0 Burst read and burst write
0 1 R
1 0 Burst read and single write
1 1 R
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
Interleave
Burst length
A2 A1l A0 BT =0 BT =1
0 0 0 1 1
0 0 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

1574

HITACHI



HMS5283206 Series

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

Bank and Row Active Command

A9 XX
AO to A8 X X
DQ High-Z
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HM5283206 Series

Column address and read command: For a row of one of two banks activated by ACTV or ACTVM, at the
CLXK 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 .

[Option]

A8 = HIGH; auto precharge mode or execute precharge automatically after finishing data output.
A8 =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.

CLK‘II"‘I

oK —
cs \
RAS /E\'
CAS \;/'
WE 7T O
DSF \

r X
w0 X
AO to A7 ﬂ

DQ (out)y —————__)— High-Z
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HMS5283206 Series

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]
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)

O

>

/s
- ] - ]
e e [ SR B

DSF
A8

A9

000

AQ to A7

pa i) ———{ X" )— High-Z

!
1
.
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HMS5283206 Series

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.

IfBL issetto 1, 2, 4, 8, to try to execute this command is illegal.
[State transition]

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

Burst Stop Command

RAS
CAS

WE
DSF

AOt0 A9 77 A,

L~ | ~ ~
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HM5283206 Series

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

\

RAS \
CAS \
/

\

WE
DSF

AOto A9 7
DQ

High-Z
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HMS5283206 Series

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

CS, RAS, CAS, DSF; LOW,

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

Self Refresh Command

2 o
m X

&

RAS

ml
— L\ - P "
e [ S [

[N IRPUS R (DY P AR .

>
=
3
»
©
N
N

High-Z
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HMS5283206 Series

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

WE, RAS, CAS; HIGH,

[State transition]

No transition

No Operation Command

CKE : ViH
s \_i /
RAS —7 \
CAS 7Y
WE 7Y
DSF X ' X
AOto A9 77 7
DQ High-Z

Ignore command (DESL): At the CLK rising edge, by setting
CS; HIGH, any input is ignored.
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HMS5283206 Series

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
register.

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

AS: 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 AS 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

CLK||||||||

CKE
Cs

VIH

RAS

CAS
WE
DSF
AOto A4
A5

A6

A7 to A9

DQ

]
)
)
)
i
1
[
1
]
i
I
'
i
+
1
1
'
i
|
1
|
'
'
T
'

High-Z

3

Load mask

Load color

HITACHI
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HM5283206 Series

Special Mode Register Configuration

A5 Function

0 X Disable

1 0 Enable

X 0 Disable

0 1 Enable

1 1 ILLEGAL

Note: x:V,orV,

Reserved Bits

A0 A4 A7

0 0 0
1584
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HMS5283206 Series

Graphic Function Block Diagram

MASK register
bQo 0
DQ1 1
? |
DQ 30 30
DQ 31 31
COLOR register
[¢]
1
30
31 |—
P e
A )
/
i Memory
Array
O
I
S

When block write command is issued, data {1 stored in the COLOR register is loaded
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
o LOW then the data path from 12 to O is cut.
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HMS283206 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.

A0 to 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.

AR =LOW; Write mode without auto precharge.

[State transition]

Row active — (Block write command) ->Row active

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

Column Address and Block Write Command

(@]
C
A

(9]

A

m
<
T

&
7))

B N B N Errr=

&
> > N LA - N
> > A kL B~ 1

High-Z

00
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HMS5283206 Series

Column Block

Column location Column block location

AO Al A2 A3 A4 A5 A6 A7
0 0 o a3 a4 ab a6 a7
1 4] 0 a3 a4 ab ab a7
0 1 0 a3 a4 ab ab a7
1 1 0 a3 a4 ab ab a7
0 0 1 a3 a4 a5 ab a7
1 0 1 a3 a4 ab ab a7
0 1 1 a3 a4 ab ab a7
1 1 1 a3 a4 a5 a6 a7

Note: 1. a3, a4, a5, a6, a7; V,orV,.

HITACHI
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HMS5283206 Series

DQ Input at the Block Write Cycle and Column Mask Location

Column location

Column mask

DQ pin NO. DQ group* A0 Al A2 No mask Mask
DQo 00 0 0 0 High Low
DQ1 00 1 0 0 High Low
DQ2 00 0 1 0 High Low
DQ3 00 1 1 0 High Low
DQ4 00 0 0] 1 High Low
DQs 00 1 0 1 High Low
DQ6 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 01 1 1 0 High Low
DQ12 01 0 0 1 High Low
DQ13 o1 1 0 1 High Low
DQ14 0t 0 1 1 High Low
DQ15 ot 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 11 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 11 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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HM5283206 Series

Command Truth Table

The HM5283206 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.

CKE

Function Symbol n-1 n CS RAS CAS WE DSF A9 A8 AOto A7
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 Vv L \
command
Read with auto precharge READA H L H L L VvV \
Column address and write WRIT H H L A L Vv
command
Write with auto precharge WRITA H x H L L Vv H A
Row address strobe andbank ACTV H L H H \Y " \'4
active
Precharge select bank PRE H x H Y L X
Precharge all bank PALL H x X X
Refresh (auto, self) REF, H X L X X

SELF
Mode register set MRS H X L L L Vv v \
Row address strobe and bank ACTVM H X H V \ Vv
active and Masked write enable
Column address and block write BWRIT H X L H L L H \) L Vv
command
Block write with auto precharge BWRITA H X L H H Vv
Special mode register set SMRS H x 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. Internal 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 ENBi H x L
Ith byte write input/output disable MASK i H X H

Note: H: V. L:V,.xxV,orVv,. i=0,1,2,3.
DQMO for DQO to DQ7, DQM1 for DQ8 to DQ15, DQM2 for DQ16 to DQ23, DQM3 for DQ24 to DQ31

HITACHI
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HM5283206 Series

CKE Truth Table
CKE
Current state  Function n-1 n ©CS RAS CAS WE DSF Address
Active Clock suspend mode entry H L H x X 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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HMS5283206 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 -> Idle after tg,

L H H H X X NOP NOP -> Idle after t,,

L H H L L X BST ILLEGAL®, *°

L H L H L BA, CA, AS READ/READ A ILLEGAL*

L H L L L BA, CA, A8 WRIT/WRITA  ILLEGAL*?

L L H H L BA, RA ACTV ILLEGAL*

L L H L L BA, A8 PRE, PALL NOP*2

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 WRITWRITA  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 Specid MODE 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, AB READ/READ A  Start read

L H L L L BA, CA, AB 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, A8 BWRIT/BWRIT A Start block write

HITACHI
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HMS5283206 Series

Current state CS RAS CAS WE DSF Address Command Operation
Row active L L L L H Specal MODE SMRS Special mode register set*®
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, AB READ/READ A  Term burst -> Start new read
L H L L L BA, CA, A8 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 H x X X X x DESL NOP -> Burst end ->
auto 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 WRITWRITA  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
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 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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HM5283206 Series

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 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™?
Write/Bwrite H x X X X x DESL NOP -> Row active after
recovering twr/tawn
L H H H x x NOP NOP -> Row active after
tWR/tBWR
L H H L L x BST NOP -> Row active after
tWR/tBWR*8
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 twrtawn
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 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*
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Currentstate 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 X NOP NOP -> Row active after t.,
L H H L L x BST NOP -> Row active after t,,*®
L H L H L BA, CA, AB READ/READ A ILLEGAL*
L H L L L BA, CA, A8 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 -> ldle after t,.*®
L H L X X BA, CA, A8 ILLEGAL
L L X X X x ILLEGAL
Mode register H X X X X x DESL NOP -> Idle after toq
set L H H H X X NOP NOP -> Idle after t
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 5. or row
register set active after tg,
L H H H X X NOP NOP -> Idle after tgg; or row
active after tgg,
L H H L L X B8sT ILLEGAL
L H L X X BA, CA, A8 ILLEGAL
L L X x x X ILLEGAL
Notes: 1. H: V. L: V. 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.

I
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NOP for the current bank or the bank in idle state. Precharge for the bank in other state.
lilegal, if both banks are not in idle state.
llilegal, if another bank is not in active or idle state.
In burst read/write, if BL is set to 1, 2, 4, 8, 1o try to execute BST command is illegal.



HMS5283206 Series

Operations of HM 5283206 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 us.
Execute precharge command (PALL: A8 = HIGH).

Execute 8 or more auto refresh commands (REF) t, after the precharge command as dummy. An interval
trc 1S necessary between two consecutive auto refresh commands.

el

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

Power on Sequence

Command NOP X@( | I\
Address )@( )( . \ \

tRc - tre trsa

Repeat this auto-refresh cycle 8 times or more

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 tpcp, 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 (AY0 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

co LML UL~ UL

i tRcp
Command read
Address  (rowX  XeolueX

)
BL=1 L/
BL=2 o X o
DQout BL=4 (oY 1 2 a )r——
BL=8 0 X 1X2X38X4X5X6 X7 ) _
BL=Full page 0o X1 X2 X8 X4 X5 X6 X7 ) (256X 0 X 1)
BL: Burst Length
CAS Latency = 2

BT: sequential

CAS Latency

| @ {RCD |:

i

Command :)(»Z\CTX Xréadf

Address :XI’OW X Xcofumrx

DQ out CL=1 / \
ou
=2 oX1X2Y¥s3
CL=3 {0 X 1 X2X3)

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 clournn location of the burst data. See tables below for details.
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Column Block

BL=2

Column location

Column block location

A0 A1 A2 A3 A4 A5 AB A7
o] al a2 a3 a4 ab a6 a7
1 al a2 a3 a4 a5 a6 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 AB A7
0] 0 a2 a3 a4 ab aé a7
1 0 a2 a3 a4 a5 aé a7’
0 1 a2 a3 a4 ab aé a7
1 1 a2 a3 a4 ab aé a7
Note: a2, a3, a4, a5, a6, a7; V,orV,.

BL=8

Column location Column block location

A0 A1 A2 A3 A4 A5 A6 A7

0 0 0 a3 a4 ab a6 a7

1 0 0 a3 a4 ab ab a7

0 1 0 a3 a4 ab a6 a7

1 1 0 a3 a4 a5 a6 a7

0 0 1 a3 ad a5 aé a7

1 0 1 a3 a4 a5 ab a7

0 1 1 a3 a4 a5 a6 a7

1 1 1 a3 a4 a5 ab a7

Note: a3, a4, ab, a6, a7; V, orV,.

HITACHI
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The Order of Burst Operation
BL =2
Start column location Order in decimal BL = 2
A0 Sequential Interleave
0 0 1 0

1 0 1
BL =4
Start column location Order in decimal BL. =4
A0 A1 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 Al A2 Sequential Interleave
0 0 0 0o 1 2 3 4 5 66 7 0 1 2 3 4 5 6 7
1 0 0 1 2 3 4 5 6 7 0 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 86 7 0 1t 2 3 2 1 0 7 6 5 4
0 0 1 4 5 6 7 0 1t 2 3 4 5 66 7 0 t 2 3
1 0 1 5 6 7 0 1 2 3 4 5 4 7 66 1 0 3 2
0 1 1 6 7 0 1 2 383 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 0 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 (AY0 to AY7) and bank
select address (A9) loaded through A0O to A9 in the cycle when the burst write command is issued.

e ML UL T

. tRCD
—~

. . Ga———
s e ———
I (oV¥»>—o O
BL=1 o/
BL=2 (o X1 )————————
DQin <\ —gr= (o XT X2 ) B8 )y— e
BL=8 XA X2 B X axXs Xe {7 —
BL=Full page (0 X1 X2 X3 X4 X5 X6 X7 s (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).

CLK
: tRCD i

Command :XAICTX Xwn'teX
Address :XrowX X°°fum"X

DQin I,

BL: Burst Length = 1,
2, 4, 8, fult page

HITACHI 1599




HM5283206 Series

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 tgg 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 tgqp, 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 (L.oad Mask) in Idle State and Write Per Bit

le__{RCD :

Command RS )@C:TMX Xw:rite)(
Address _—X—fggx X’?WX Xcoa:umrj(

DQin XC X :o D &R

i ‘ trsc ’ ' BL: Burst Length=2

[-

dzf---

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

Command )@_'15)( Xw;'iteX
Address XCIO|X
DQin XA X0 X1 X

e r—]
'otsew

=

BL: Burst Length=2
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Series

Write Per Bit Example

MASK data

DQ input data stored in the MASK register Data to be written
DQ o A 0
DQ 1 B 1 B
DQ 2 Cc 1 C
DQ 3 D| _Jol P
! ] # ] # I
I - —~_
DQ 28 E 1 E
DQ 29 F 0 data through
DQ 30 G 1 % :)hls blit wilnot | G
DQ 31 H P e written,

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 tgg. 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 tggy, 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

Command Xsahn@( ATV XBwriteY
Address )(ggf?)( ><row)< XooILmnX

trsc : BL: Burst Length=2

HITACHI
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Block Write Example with Write Per Bit

Data to be written

0 A 0 7% 7%
1 B 1 B [B/] B
7 D 0 %4557
B S T S R
24 E 1 E|E| —
30 G 1 G| G
31 H nyid
oz 0 1 7
W)
DQinput oS
- Column
DQ 0 1 location
pa1 [o)
i 2., data through
DQ 7 1 % this bit will not
3 QQ—;/ be written.
DQ 24 1
DQ 25 1
past [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,p; 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

| @ 1RCD ! P
Command MCTX Mread) CTA
- a s TRl |
: : e N
DQ out ; o (1 X 2 X8 ) +——
Command YAGTX Yready YacT(
CL=2 ; i © ilapRl !
i H H > :
DQ out ; : (0 X 1 X2 X3 ——
Command _ JACTX Xready — XacTX
CL=3 ! : {0 laPR)
; ; . =
DQ out i i <0X1X2X3>§
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 l,py, is required between the last valid data and the folowing 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)

1 & 1 ¢
1 + !
] ] b !

Command W&v;itex

Address row XcO*umnX row

DQin - {oX1X2 ¥X3)

lapw L

]
'
1
1
1
1
1

o

Single Write

Command XACTX )(w‘rite)( CT

&

Address row X°°'.“’“"X X rlowX
DQin {0
< | APW R
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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,p5y, is required between the
last valid data input and the following command.

Block Write with Auto Precharge

Command :)(Aé:TX KBwrite) XacT
Address :ch;wX Yookum( XrowX
i«
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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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Command XBSTX '

paout X X X X XXX
i lBsH=1

CAS Latency = 2, Burst Length = Full Page

Command XB:STX #
paout X~ X X X X X XX+
™ lggu=2
—» !
IBsr=1

CAS Latency = 3, Burst Length = Full Page

Command XB'Sﬂ(
pa out XX XXX OO
——————P Iggy=3
|
lasr=2
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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%recharg%
DQ input ><

5
<
=
~N

' twR
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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.

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
HMS5283206 and the previous data are protected. The latency of DQM control operation is 0.

bam /N

DQin (O X3

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 kterval:

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.

: trRcD

Command XACTX Xreadxreadx

T T

[
'
i
|

) ' i
T

Address  Xrow X X A XB )(
AgBS) \! / \ /

1
1
1
[
]
i
[l
0
'
'
'
)
|
|
'
]
1
]

(A0 )(Bo)( B1 X B2 X B3 )

i
4
t
+
]
I
1
)
)
1
)
]
]
]
|
|
1

1
'
|
|
i
1
1
b
]
]
i
)
1
1
)
1
'

DQ out
: f CAS Latency = 3
Bank 0 Column A ColumnBColumn A Column B Burst Length = 4
Active read read Dout Dout Bank 0

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.
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CLK

M
]
o€
-H
8
n G
<€ 3
O m
" —
®
m
=
[aY]
[an]
><
-
2
..... <o
................ -
>
USSR NS SN S S D M .........
\ e
A8l el L
e
=]
— Mr- [~ o VRN RN
O -
<
o
o
T
T
Mol oo
<
° — =
3
: 82 g3 3
£ 3 & m
t ¥ 32
(&)

Dout

Column A Column BBankQ Bank1
Dout

Active Active read read

Bank 0 Bank1
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Write Command to Write Command lterval:

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

CLK ! I—I_l u I___

: tRCD 5

Command ~ YACTY J(wnte)(wntex

Address x : w X XIX B X
AeBs) _ \! / N\ /

DQin A0 X BO X B1 X B2 X B3 )
Burst Write Mode
: ; 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.

< ARD_ i

Command D-(—)'( )(wnte}(wnte)(
Address X_0 X X:X )-(

AES) T\ | /7 L\§ /TN
DQin \‘AOXBOXB1XBZXB3,‘

'
'
'
'
)
'
'

1
'
|
'
H
|
\
|
1
1
|
1
'
1
(
'
[
v
'

Burst Write Mode
CAS Latency = 3

Bank 0 Banki BankO Bank 1 Burst Length =4
Active Active write write

]
)
|
'
|
'
1
'
T
1
]
'
1
|
]
|
1
1
'
|
'
(
‘
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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 tox 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.

i 'mep :|tBW°>5

Command :XAE?TX )@wﬁt%
Address ___Xf‘?"WX XA X XBX

Bank 0 Column A Column 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, tgy, 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 tgy. NOP command should be issued for
the cycle between block write command and the following write or another block write command.

i 'eRD | |_tewc

re—————— e —
Command — YACTX _ XACTYBwrite Xowrta X
Address __X 0 X__ X1 XA X XB X

+

Ay

Bank0 Banki ColumnA Column B
Active Active Block write l%lvock write
rite

A9(BS)
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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 XreadwriteX

CL=1 / \ /
DM < CL=2 /\ /
/

CL=3 \

DQin { 0 2 3 )
\ High-Z !
/ \

DQ out

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 hterval:

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 lcycle. 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 Xwriteread)
DaM AN /
i vy
DQin A,o |
DQ out . (B0 Y B1 YB2YB3 )
Column A: — .
: > CAS Lat Burst Write Mode
wite ' atency CAS Latency = 1
Column B Column B Burst Length = 4
read Dout Bank 0

WRITE to READ Command Interval (2)

e [T U UYWL L

Command YwriteX  XreadX

1
i

I

DaM A\ L /
DQ in (A0 YA y——
DQ out (B0 X(B1 XB2 X B3)
ColumnA L .| CAS Burst Write Mode
writl;emn 14— CAS Latency CAS Latency = 1
’ Burst Length = 4
Column B Column B 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.
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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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Block Write Command to Read Command Iterval:

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

Block Write Command to Read Command Interval

Command Xawrite  Xread) |

i‘fgwc .5
DaM \| L /
DQ out : (B0 XB1 XB2 X B3 )
CoumnA g ! EAS |aten cy CAS Latency =1

Block write 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
tek is less than tgye, 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
lijzp, 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 1, 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

e[ UL U U UUUUUL

1
L

Command \read) X Pre.X
DQout E '\b X1 X2X3 /\
— 3
CL=1 IEP =0cyc|e

CAS Latency = 2, Burst Length = 4

[ U YUY UL UL

Command Yread) XPre.X

Dot - COOX D)

CL=2 lgp = -1cycle

CAS Latency = 3, Burst Length =4

ew (U UL LU L UL LU

Command XreadX “YpPre.X

t

DQout j Co X1 X2)3)
CL=3 Igp = -2cycle
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HMS5283206 Series

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

CAS Latency = 1, Burst Length = 4

Command Xread) Pre.X
| High-z
DQout {0 ) Eg
Ihzp =1

CAS Latency = 2, Burst Length = 4

ew LML L UL LML LU L

Command YreadXPre.X
DQout 0 Fi"gh'z
™
lhzp =2

CAS Latency = 3, Burst Length = 4

Command Xread) Pre.X
; High-Z
DQout : (0 )~
!
IHzp =3
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HM5283206 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 XwriteX l XPI:‘G.X
DaMm \ i/ T\
DQin a1

gl
)

Burst Length = 4 (To Write All Data)

Command ~ Xwrite ' Pre.

DQM \ /
DQin ——a0 X A1 XA2 XA3)

—

' twr
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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 tgyy.

Block Write to Precharge Command Interval (Same Bank)

Command Xawrite( X Pre Y
E < > )

tswr

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

¥ i
] 1
i 1
|

Command XM ';SX XSMRy
Address Yao-aX__ YasAeX

pQn @
! . . 13
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 tgay.

Special Mode Register Set to Burst Write Interval

Command JOMRSK_ YwiteX
Address )@5:4“5)( X“’"f""x
DQin o X1 X
!

tsBw

Burst length = 2
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HM 5283206 Series

Bank Active Command Interval:
1. Operation for the same bank: The interval between two bank-active commands must be no less than tgc.

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

Bank Active to Bank Active for the Same Bank

Command YACTY XPre)X

Address row ‘ X row X
A9(BS) \{ / \i{ / \ | /
_‘ tRAS T twe :
Hid tRC s

Bank Active to Bank Active for Another Bank

Command XACTX XACTX
Address Xr%:vD( Xr%)wx

A9(BS) \ / J \

—g——————— !

'
'

tRRD
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HMS5283206 Series

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vg V; -1.0to +4.6 A 1
Supply voltage relative to Vg Voo -1.0t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -551t0 +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

Vgs, VesQ 0 0 \
Input high voltage Vi 2.0 46 \ 1,
Input low voltage \'A -0.3 0.8 \ 1,

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

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

HM5283206
-10 -12 -15
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Note
Operating current lees — 180 — 150 — 120 mA Burstlength = 1 1
tpc=min, CL =3
tee = min
Standby current lece — 5 — 5 — 5 mA CKE =V, t,c =min
(Bank Disable)
— 3 -~ 3 — 3 mA CKE=V,
ClK =\ aV,, fixed
— 7% — 680 — 50 mA CKE=V,
NOP command
to = min
Active standby current |, — 10 — 10 — 10 mA CKE =V, t;=min, 1
(Bank active) DQ = High-Z
— 80 — 65 — 55 mA CKE=V,,
NOP command
tex = min,
DQ = High-Z
Burst operating curent
(CL=1) lecs — 170 — 140 — 110 mA t,=min,BL=4 1
(CL=2) loca — 240 — 200 — 160 mA 2 bank operation
(CL=3) loes — 280 — 240 — 190 mA
Refresh current les — 150 — 120 — 100 mA tpe=min,CL=3
tex = min
Self refresh current loce — 4 — 4 — 4 mA V2V, —-02
VvV, <02V
Block write operating I, — 160 — 130 — 110 mA t,=min,CL=3
current 1 bank operation,
the = 150 ns
Iinput leakage current | -10 10 -10 10 -10 10 pA 0<VingVy,
Output leakage lio -10 10 -10 10 -10 10 pA O0<VoutsVy
current DQ = disable
Output high voltage  Vy 24 — 24 — 24 — V low = —2 MA
Output low voltage \' — 04 — 04 — 04 V loo =2 mA

Note: 1.

condition that all output pins are floated.

HITACHI

I.c depends on output load condition when the device is selected. I, (max) is specified on
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HMS5283206 Series

Capacitance (Ta =25°C, V,,, V;;Q =33V 103 V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, —_— 5 pF 1
Input capacitance (Signals) C, — 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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HM5283206 Series

AC Characteristics (Ta = 0 to 70°C, Vp, V,,:Q =33 V£03 V, Ve, V Q=0 V)

HM5283206
-10 -12 -15
Parameter Symbol Min Max Min Max Min Max Unit Notes
System clock cycle time
(CL=1) tex 30 — 36 — 45 — ns 1
(CL=2) tex 15 — 18 — 225 — ns
(CL=3) tex 10 —_ 12 — 15 — ns
CLK high pulse width tew 3 — 4 —_ 5 — ns 1
CLK low pulse width te 3 — 4 — 5 —_ ns 1
Access time from CLK
(CL=1) tac - 28 — 32 — 36 ns 1,2
(CL=2) tac — 13 — 15 — 17 ns
(CL=3) tac — 8 — 10 — 12 ns
Access time from CAS teac — 28 — 32 — 36 ns 1,2
Data-out hold time ton 3 — 3 —_ 3 — ns 1
CLK to data-out low impedance {2 0 . 0 — 0 — ns 1
CLK to data-out high impedance
(CL=1) thz —_ 13 — 15 — 17 ns 1,3
(CL=2,3) tz — 7 — 9 — 11 ns
Data-in setup time tos 3 — 3.5 — 4 — ns 1
Data-in hold time ton 1 — 1.5 — 2 —_ ns 1
Address setup time tas 3 —_ 3.5 — 4 - ns 1
Address hold time ta 1 — 1.5 — 2 — ns 1
CKE setup time texs 3 — 3.5 — 4 — ns 1,4
CKE hold time | PO 1 — 1.5 — 2 — ns 1,4
Command (CS, RAS, CAS, WE,  t. 3 — 35 — 4 — ns 1
DQM, DSF) setup time
Command (CS, RAS, CAS, WE, t,,, 1 — 15 — 2 — ns 1
DQM, DSF) hold time
Refresh/active to refresh/active the 90 —_ 108 — 135 — ns 1
command period
Active to precharge on full page taasc - 120000 — 120000 — 120000 ns 1
mode
Active to precharge command thas 60 120000 72 120000 90 120000 ns 1
period
Active command to column tren 30 — 36 — 45 — ns 1
command
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HMS5283206 Series

AC Characteristics (Ta =0 to 70°C, V,,;, V,;Q=3.3 V£ 0.3 V, Vg, V,Q =0 V) (cont)

HM5283206
-10 -12 -15
Parameter Symbol Min Max Min Max Min Max Unit Notes
Precharge to active command tee 30 — 36 —_ 45 —_ ns 1
period
The last data-in to precharge lead
time (CL=1) tws 15 —_ 18 — 21 —_ ns 1
(CL=2) twr 15 — 18 — 21 — ns
(CL=3) twa 20 — 24 -— 30 — ns

Block write to precharge lead time

(CL=1) taws 30 — 34 — 42 — ns 1

(CL=2) tawn 30 — 34 — 42 — ns

(CL =3) tawn 30 — 36 — 45 —_ ns
Active (a) to active (b) command taro 20 — 24 — 30 — ns 1
period
Register set to active command trsc 20 — 24 — 30 — ns 1
Block write cycle time tawe 20 o 24 -— 30 — ns 1
Special mode register set to column tg, 20 — 24 — 30 — ns 1
command
Transition time (rise to fall) t: 1 5 1 5 1 5 ns
Refresh period toer - 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. t,; (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

28V 80%

Output
+1.4V | +1.4V
DQ 500 Q DQ w-— %50 Q
M 71 - °
CL 30 pF
;|; “loL (max) = 20mA
lon (min) = —20mA
Test Load (A) Test Load (B)*
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HM5283206 Series

Relationship Between Frequency and Minimum Latency

HM5283206
Parameter -10 -12 -15
CL 3 2 1 3 2 1 3 2 1
tex (ns) Symbol 10 15 30 12 18 36 15.0 225 45 Notes
Last data in to active command how 5 3 2 5 3 2 5 3 2
(Auto precharge, same bank)
Block write to active command Lipaw 6 4 2 6 4 2 6 4 2
(Auto precharge, same bank)
Precharge command to high lzp 3 2 1 3 2 1 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 -1
Column command to column leeo 1 1 11 1 1 1 1 1
command
Write command to data in latency o 0 0 0O 0 0 0 O 0 0
DQM to data in lo 0 o) 0 0 0 0 O (0] 0
DQM to data out lbop 2 2 2 2 2 2 2 2 2
CKE to CLK disable lere 1 1 11 1 1 1 1 1
Burst stop to output valid data hold |gg, 2 1 0o 2 1 0 2 1 0
Burst stop to output high lasn 3 2 1 3 2 1 3 2 1
impedance
Burst stop to write data ignore lasw 0 0 6 0 6 0 O 0 0
MRS to data in latency luso 0 0 0o 0 0 0 O 0 0
SMRS to data in latency lssp 0 0 0O 0 0 O 0O 0 0
Register set to register set [ 2 2 1 2 2 1 2 2 1
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HM5283206 Series

Timing Waveforms

Read Cycle
tek
fon tou
CLK _/_\_me,—\_/_\_/;}_/mmr—\_/r\_/—\_/—\_
oxe M : s tr
toms| temu toms|tom toms| tomn toms|tomn
e T 7 T 7 G
oms| tomm tcl-':.i-lcl“—i toms| toms tems|lomn
RAAS %, e \ ¥ L/, e
'ﬁ'ﬁfﬁt‘ toms| o tems ‘CMH% 'gms tomH
&as L Yz ¥ 7 \ Y K
tﬂiﬂ ‘;cus R toms| tomm 'ECMS o
We L Y\ WI/W[ /I/X" v Z Y
v TR A7 A‘*Wl 777K ///X‘s =7
o 722K ////>§‘ls-"ﬂw] AT |
tas| tam tas| taH tas | tam
roton7 s 7 7 G 7
oo 777222777772 Vl
DQ(input)
tcac tac tac tac
DQ{output) "
arko anco B
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HMS5283206 Series

Write Cycle
ton oL

e M s tap
C_S ‘CMSQ/ t
— CMS| tCMH / //:F——-.—AW / / tcMS| tomH / teMS|toMH
s 000 | X 7077 71 Y T %
w 220 T Yo Z T, s B IR
W2, i /11, e A, i U e Y
" Y e Y, G

AO to A7 ﬁf* % o ///>]Z* SI(? % A@E 3@

{cms)

-~ 7

tps| ton !os| tow 'DS|toH [Ds

DQginput) >’< )'( *

DQ(output)

Bank 0 Bank 0
Active Write

Bank 0 Burst length = 4
Precharge Bank 0 Access
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HM5283206 Series

14

13

Mode Register Set Cycle

3
4

=3
CAS latency
Burst length

tRcD

15 16 17 18 19 20

L
10 11 12 13 14

9

2N
) D

v/

A9(BS}
A0 to A7
DQ(output)
DQ(input)

Read Cycle/Write Cycle

™
]

>=m
m__ﬁ_ﬂ
2O &L
o RE e
Sk
o1 R4
QL (L S
O m

777

Write cycle
RAS-CAS delay

WE é;/‘Z/
A9(BS) 72\

=3
3
4

CAS latency
Burst length

LI
Ny
/

\%

A
A
ZA
74

¥
L
[
Z,

7

£27

7774
72X
K74

A
777
LA
A

1

£
N
\'Z 2.

\ ALY

/777
7
Vi

\ VAN YN
ZA

Z
2
£

RAS ZZA
CAS 27

WE

A9(BS) 77]7’/}
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HMS5283206 Series

Read/Single Write Cycle

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

CKE —? VIH: ! i

¢ T\ /| I ’
MRS 27N L7777 N, V77T
CAS ///: 20N L7 7777777770,
WE 7277 L //' T NZZ7277277770
A(BS) 27\ [ //x Y/ /« 277777770 | ST IIIIPY ////; N
A0 to A7 27 2XBX 77 ZXCRX 7N 7 7 ///// IIIII SIS

i i ]
i 1 )
]

vaw ZZZZZ 700N L N, P W77z //, ,
B ————— N
PQpuy @ e e+

V' Banko | | Bank0 | Bank1 | ! ' H | Banko Banko | H : : Bank 0 : Bank1 H
| Active ¢ t Read N Active | | ' ' i Writs  Read 1 | ' ) Precharge,  Precharge ;
CKE 1V|H| I 1 ' i 1 | 1 ) 1 i 1 | 1 1 ' ] | 1 i |

s 1 N/ TN\ T T N TN TN T
s ZZAL L7727 AL 727727777 T | AL L7
RS 22T DAL LT ZZZI7EZIAL LN | 77T

WE /7 X\ d X TT & AL L LT L

S AL/

AXBS) ZZAL [STT77N LT XTT 77777777

A0to A7 /X RaX/// / XC:aX/ XRb) LA Kb XC e )

bam 7777 T TN\ LTTTTTTAL LN/ 777
PQ I R G !') c R
(')”P”‘) A T E DD‘ i Coo o 1
] ] 1 L L 1 1 ) 1 1 1 Il 1 i 1 i 1
flputy CD-". @ @E* T S B R
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0 Bank 0 Bank &

Active Read Active Write Write  Wrile Pracharge

Read/Single write

RAS-CAS delay = 3
CAS Latency = 3
Burst length = 4
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HMS5283206 Series

Read/Burst Write Cycle

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

CKE

/] L/ N

RAS ZZA\ L7777 2 ///// ////1 7 \/// / 72N /77A [Z

CAS X LT \////// 727 /x ////// /. \

WE 2277 72T T TZLT7 72777777 777777777\, m 7

ABS) 27O\ L7770 LT X777 77777777770, 7777777770 P Xz
A0 to A7 277X RaN 777X CaX L XBN L 7 777 7 7 77 7 7 NN 27777

P

i

l ¥
|

)
1
|
}

DOM /N L //.7// A /// .// '
By ————— e ————
PA Ly~ aMEBEE O ——————
O T T e e B e e e
| Active | ) Read N Active ¢ ) duspend N ' Write ) | | i Precharge Precharge |
CKE _:VIHI ' ] ] | ] i : | 1 + 1 I ] | ] 1 ¢ 1 | 1
s TN TNANS T T T TN T T T TN T
s ZZAL L7777 QL7 7777777 7] N7 TN 77777,
CAS /E ‘({ //\. /'./ /i N s ./)‘: // / s /N
WE 727" X2 7 X!

72X ZLIZIZTI 777777777 .
ABS) T _[T777AL [T 77 TN LT77, A L7,
R0 to A7 7 XRaX 77 7 XCa) RN 77 77 7 7 7 X aN 7 7 7 i 7 7 i L 7

OM 272720777+ [T\ L7 | | L7
By ———— e —————
fodtuy = @R
Bank 0 Bank 0 Bank 1 Bank 0 Bank 0
Active Read Active Write Precharge
Read/Single write

RAS-CAS delay = 3
CAS Latency =3
Burst length = 4
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HMS5283206 Series

Full Page Read/Write Cycle

CKE ~ Vin HER R R R ::Readc,e

; AL S S S S S T delay =3

. t H n . H H . » H | : ) . W CAS La!enc: i

RAS 777/\ / // ‘(//)\ / L AN A A L Burst Length = full page
_M V / A' y //' \// 7 ANV LIS / // A X &

wew\/ T T 72 A G g 7777 7777, F 4,

AsBS) A7 A LA Xl AT 7777777777 74 A7
Koo K7 ZZX s X277 ZK S0z X222 A 27 2 T T
DaM 2777777777777 L RS ///// /
output) : : : mmumenmm
B R ER g U I I T T ’
oK Y *E%?%%»ézs:"' T witogre
s T/ 0 T S S S m delay =3
cs o 0 : , SR S R "’éLatency=3
ﬁ/T§37/—‘ 75\5 v 7! YA / yh / VAL . // V/\ Y/ / Burst Length = full page
cas 20T NI LT 0777 A 77 777 77 A T
We 2 NZIIN_ LT NI TN AL
no(BS) ZZA, LTZ77AL LT //, 1A TIIIIIIII T X
0 to A7 I N7 LD, ' Y / 77 77
baM 27277, AL L i R S S TR N S SO N R A /7%
Q R S S SR S S Wighz)l
Baput N N L) T ‘
By {_a Xast X as2 Xara X ars X a5 Xave X : —
ink 0 Bark0 = Bark1 ! ' ' ' ' ' ' ' Bdrsxstop: Bank1
Aclive Write Active Precharge
Auto Refresh Cycle

7oX
74
WE 2200, L7727 N N 778
r9@8) 720 W 77 72N WA V0 /
Ao A7 m///,m/////////
DaM . /\ P
pQfnput) ——— L :
So) e (G
‘ ' tgp ‘ B B ' Yag) : ‘ B U tge Y S :
Wg‘e&'%e Auto Refrash Auto Refresh m"o g::kdo g:'argsch_y_ccl)éde and
AAS-CAS delay=2
CAS latency=2
Burst length=4
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Self Refresh Cycle

mmmmm

CKE T\ oL (6 S N :
=\
FRS ZZZN_ L7727, S 77 77777777 L7777
oxs L 70N, L7 7 Z 7 7 T e 7N L7777
WE ZZAL L ./5 \AIILN. T e o g gz,
A9(eS) /)DV // AN D, 777 7 7
A to A7 M N e T 7,
DOM : ' ///AV/ I, 7
S N e ottt Bt
S {3 S ; ;
‘ ap 4 ‘ ! ' ' Hpo ! ' ' !
procrarcommand Sl ot ency oo Ao tteh 2?&'%’?5’;;2‘;“’ 3
or No operation CAS latency = 3
Burst length = 4
Clock Suspend Mode
texs foxH teks

0 1 2 3 445 6 7 {89 10 11||12 13 14 15 16 17 18 19 20

okE TN\ TN L

S TN/ NS REZZZ277 N /T TN S/T T Read oycle

RAS 77N\ f7777, 7T XA L7777 7777777\ L N /7772 BRAS-CAS delay = 2

Cas L47 & A L A [T 22T XLZZ CAS latency = 2

We 2277 XZZZ ! X  L777A £Z Burst length = 4
A9(BS) 777&' Z L
A010A7

paMm

Rpuy ————— s .
(‘?r%m) | * o ) A } K} imo I ;
| Banko Acliveclock | Activeclock : Bankt [Read suspend] Read suspend Bank? M; i E..ng:am{n )
CKE W: — 7 Write cycle
&8 T ITTIIIIN G N SN /T SRS delay =2
mAs 7ZAL L 7777777 \_£ 7\._/ 7\ _(777; CAS latency =2
crs 227, & AT AL /X 77X Burst length = 4
—WE ‘44/: ‘<v/ |/ 1 ‘x/l\i—/] \g/ i I T T )\): E y\ T T AE /4 1
ABS) 7N F . A/ 7l \_L /T s
pot0 A7 CENT L7777, {
DQM N PTITT DN
Q - . HighZ : N : N
E)utput) : : : : : : : 0 | 1 | | | | | i ) | : :
R%m) A A €| m@”lllll/@(‘m@m
I + \+ 1 b ¥ 4 + * ) 1 [ ]
Bankd  Active dlock Active clock Bankg Banbn thsuspond Wiite suspend  Bank1 Banka Eartiest Bank1
Active  suspend start supend and Write end Wiite Precharge Precharge
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HM5283206 Series

Power Down Mode
tcxs
CLKMV/////AW!T‘IIIIIHIII
e T\l (e
s T\ T\ AT\

— ////x’ L7277 AN L
cas 227 LT B
WE A /////,/ BT

A9(ES) /x X227 AT 70 L7
A0to A7 AAASIIIAILNY, LG 7,
paM AT
DQ(input) : : 4)1) |
DQ(output) ;.__,__: : - ; {§— High-Z ; :
4' ke A A !

Precharge command  Power down entry Power down Power down cycle
If needad mode exit RAS-CAS delay = 3

Active Bank 0 CAS latency = 3
Burst length = 4
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Mask Register Set Cycle

RAS:/\i////Amﬁf/)\/W//:/Y//

CAS’:/E W//A //W \ /// A /
WEIA§///A//W\//| A/

DSF 2 / / WMaskWANo Mask/ / A /
A9:/>\§// A///\g::/w
e 72N /7// / : L7
AOto A7 //// /// mmmmm M/ 7
s\ R
DQin ——t—t— ms* (3 m@mnf/
4 : : >< : -E ' ' '
‘ Mg “R'sc* : 4 ‘ P ‘ P
Rrechargo Maskrogiter  Banko  Bankrgamko Bank
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HM 5283206 Series

Color Register Set Cycle

2 3 4 5 7 8 9 10 11 12 13 14

RAS A // A "/ W % \</
RS 7777 AL T\ LI LA L
WE A[//A/./; 7 \§/A /A/ .
DSF : 7 L Masklask, “?:s" W w V/
% 77\ L7777, 'Ai/'//' \i//A ///v'
w0 L7777 /)-VAX\/A/A/,.
AOto A7 '¥|mmmmmm%mmmw
DQM ' . ! /%\ //A /
DQin {Boer- ' ’///A?i@’///%’/////
Cac e
Precharge Color register ~ Bank 0 Bank 1 Bank 0 ) Bank1
If needed Set ACTVM ACTV  Mask Block Write Block Write
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HM5283206 Series

Write Cycle (with /O Mask)

CLK

CKE“—:V'H."':::::....:
nAS/AW/x/W' YR AIIIIN
CASZ/W/\J/// T L7777
WE 777 T \i LN, S TN, ,
o 227 | LTI LT
o /w/\/::/sv%:/: AW
1 Y L
DQM: // Am/"\//

ain ———— DX DI ——
4“44

Bank 0 Bank1 Bank0 Bank 1 Bank 0
ACTVM ACTV  Write per bit Write Precharge
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HM5283206 Series

Block Write Cycle
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