HM 538253B Series
HM538254B Series

262,144-word x 8-bit Multiport CMOS Video RAM

HITACHI

Description

The HM538253B/HM538254B is a 2-Mbit multiport video RAM equipped with a 256-kword x 8-bit dynamic
RAM and a 512-word x 8-bit SAM (full-sized SAM). Its RAM and SAM operate independently and
asynchronously. The HM538253B/HM538254B is upwardly compatible with the HM534253B/HM538123B
except that the pseudo-write-transfer cycle is replaced with masked-write-transfer cycle, which has been
approved by JEDEC. Furthermore, several new features have been added to the HM538253B/HM538254B
which do not conflict with the conventional features. The stopping column feature realizes allows greater
flexibility for split SAM register lengths. Persistent mask is also installed according to the TM S34020
features. The HM538254B has Hyper page mode which enables fast page cycle.

Features

e Multiport organization:RAM and SAM can operate asynchronously and simultaneously:
O RAM: 256-kword x 8-hit
0 SAM: 512-word x 8-hit
» Accesstime
0 RAM: 70 ng/80 ng/100 ns max
0 SAM: 20 ng/23 ng/25 ns max
e Cycletime
0 RAM: 130 ng/150 ns/180 ns min
0 SAM: 25ns/28 ns/30 nsmin
* Low power
O Active  RAM: 605 mW/550 mW/495 mw
SAM: 358 mwW/330 mwW/303 mwW
0 Standby 38.5mW max
» Masked-write-transfer cycle capahility
e Stopping column feature capability
e Persistent mask capability
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Fast page mode capability (HM538253B)

O Cycletime: 45 ng/50 ng/55 ns

O Power RAM: 605 mMW/578 mW/550 mw
Hyper page mode capability (HM538254B)

O Cycletime: 35 ng/40 ng/45 ns

O Power RAM: 715 mW/660 mW/605 mw

Mask write mode capability

Bidirectional datatransfer cycle between RAM and SAM capability
Split transfer cycle capability

Block write mode capability

Flash write mode capability

3variations of refresh (8 ms/512 cycles)

0 RAS-only refresh

O CAS-before-RAS refresh

O Hidden refresh

TTL compatible

Ordering Information

Type No. Access Time Package

HM538253BJ-7 70 ns 400-mil, 40-pin plastic SOJ (CP-40D)
HM538253BJ-8 80 ns

HM538253BJ-10 100 ns

HM538254BJ-7 70 ns

HM538254BJ-8 80 ns

HM538254BJ-10 100 ns

HM538253BTT-7 70 ns 44-pin thin small outline package (TTP-44/40DA)
HM538253BTT-8 80 ns

HM538253BTT-10 100 ns

HM538254BTT-7 70 ns

HM538254BTT-8 80 ns

HM538254BTT-10 100 ns
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Pin Arrangement

HM538253BJ Series
HM538254BJ Series

Vee U 1 40 [] Vss
scl 2 39 [] SI/O7
sijoo L] 3 38 [] SI/O6
siyo1l] 4 37 [J SI/O5
sio2[ 5 36 [1 SI/O4
siyo3 ] 6 35[] SE
DT/OE[] 7 34 [1 1107
iooll 8 33 [] /06
o1l 9 32 [] /05
1102 [] 10 31 ] o4
iyo3 11 30 [] Vss
Vss []12 29 [] DSF1
WE []13 28 [ NC
RAS []14 27 1 CAS
A8 []15 26 [1 QSF
A7 L[]16 25 [1 A0
A6 L] 17 24 [1 Al
A5[]18 23 [1 A2
A4 []19 22 [] A3
VCC E 20 21 j Vss
(Top view)

HM538253BTT Series

HM538254BTT Series
Veel] 1 44 [1Vss
scl 2 43 [ sl/o7
sijoo L] 3 42 [] Sl/O6
sijo1l] 4 41 [] SI/O5
sijo2 [} 5 40 [] SI/O4
s|yo3l] 6 39 [] SE
DT/OE[] 7 38 [1 /07
ool 8 37 [] /06
yoil 9 36 [] 1105
1102 [] 10 35 [] 1104
NL |11 34| NL
NL |12 33| NL
1103 13 32 [] Vss
Vss L 14 31[] DSF1
WE [] 15 30 [1NC
RAS [] 16 29 [] CAS
as[]17 28 [] QSF
A7 18 27 [1 AO
A6 ] 19 26 [] Al
A5 [] 20 251 A2
Ad |21 24| A3
VCC E 22 23 j VSS
(Top view)
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Pin Description

Pin Name Function

AO-A8 Address inputs

1/00-1/07 RAM port data inputs/outputs
SI/00-SI/07 SAM port data inputs/outputs
RAS Row address strobe

CAS Column address strobe

WE Write enable

DT/OE Data transfer/output enable
SC Serial clock

SE SAM port enable

DSF1 Special function input flag
QSF Special function output flag
Ve Power supply

Vs Ground

NL No lead

NC No connection
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Block Diagram
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Pin Functions

RAS (input pin): RAS isabasic RAM signal. It isactivein low level and standby in high level. Row address
and signals as shown in table 1 are input at the falling edge of RAS. The input level of these signals
determines the operation cycle of the HM538253B/HM 538254B.

CAS (input pin): Column address and DSF1 signals are fetched into the chip at the falling edge of CAS,
which determines the operation mode of the HM538253B/HM538254B.

AO-A8 (input pins): Row address (AX0-AX8) is determined by AO-A8 level at the falling edge of RAS.
Column address (AY0-AY8) is determined by AO-AS8 level at the falling edge of CAS. In transfer cycles,
row address is the address on the word line which transfers data with the SAM data register, and column
addressisthe SAM start address after transfer.

WE: The WE pin has two functions at the falling edge of RAS and after. When WE is low at the falling edge
of RAS, the HM538253B/ HM538254B turns to mask write mode. According to the 1/O level at the time,
write on each /O can be masked. (WE level at the falling edge of RAS is don’'t care in read cycle) When
WE is high at the falling edge of RAS, a no mask write cycle is executed. After that, WE switches to
read/write cycles. In atransfer cycle, the direction of transfer is determined by WE level at the falling edge of
RAS. When WE is low, data s transferred from SAM to RAM (data is written into RAM), and when WE is

high, datais transferred from RAM to SAM (dataisread from RAM).

1/00-1/07 (input/output pins): 1/0 pins function as mask data at the falling edge of RAS (in mask write
mode). Data is written only to high 1/O pins. Data on low /O pins is masked and internal data is retained.
After that, they function as input/output pins as those of a standard DRAM. In block write cycle, the data
functions as column mask data at the falling edges of CAS and WE.

DT/OE (input pin): The DT/OE pin functions as a DT (data transfer) pin at the falling edge of RAS and as
an OE (output enable) pin after that. When DT is low at the falling edge of RAS, this cycle becomes a transfer
cycle. When DT is high at the falling edge of RAS, RAM and SAM operate independently.

SC (input pin): SCisabasic SAM clock. In aserial read cycle, data outputs from an SI/O pin synchronously
with the rising edge of SC. In a serial write cycle, data on an SI/O pin at the rising edge of SC is fetched into
the SAM data register.

SE (input pin): SE pin activates SAM. When SE is high, SI/O is in the high impedance state in serial read
cycle and data on SI/O is not fetched into the SAM data register in serial write cycle. SE can be used as a
mask for serial write because the internal pointer isincremented at the rising edge of SC.

SI/O0-SI/O7 (input/output pins): SI/Os are SAM input/output pins. 1/O direction is determined by the
previous transfer cycle. If it was a read transfer cycle, SI/O outputs data. If it was a masked write transfer
cycle, SI/O inputs data.

DSF1 (input pin): DSF1 is a special function data input flag pin. It is set to high at the falling edge of RAS
when new functions such as color register and mask register read/write, split transfer, and flash write, are
used.
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DSF2 (input pin): DSF2 is also a special function data input flag pin. This pin is fixed to low level in all
operations of the HM538253B/HM 538254B.

QSF (output pin): QSF outputs data of address A8 in SAM. QSF is switched from low to high by accessing
address 255 in SAM, and from high to low by accessing address 511 in SAM.

Tablel Operation Cycles of the HM538253B/HM 5382548

RAS CAS Address I/On Input
Mnemonic L
Code CAS DT/OE WE DSF1 DSF2 DSF1 DSF2 RAS CAS RAS CAS/WE
CBRS 0 — 0o 1 0 — 0 Stop — — —
CBRR 0 — 1 0 0 — 0 — — — —
CBRN 0 — 1 1 0 — 0 — — — —
MWT 1 0 0 0 0 — 0 Row TAP WM —
MSWT 1 0 0 1 0 — 0 Row TAP WM —
RT 1 0 1 0 0 — 0 Row TAP — —
SRT 1 0 1 1 0 — 0 Row TAP — —
RWM 1 1 0 0 0 0 0 Row Column WM Input data
BWM 1 1 0 0 0 1 0 Row Column WM Column Mask
RW (No) 1 1 1 0 0 0 0 Row Column — Input Data
BW (No) 1 1 1 0 0 1 0 Row Column — Column Mask
FWM 1 1 0 1 0 — 0 Row — WM —
LMR and 1 1 1 1 0 0 0 (Row) — — Mask Data
Old Mask Set
LCR 1 1 1 1 0 1 0 (Row) — — Color
Option 0 0 0 0 0 — 0 Mode — Data —
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Tablel Operation Cycles of the HM538253B/HM 538254B (cont)

Register
Mnemonic Write  Pers No. Of
Code Mask W.M. WM Color Bndry Function
CBRS — — — — Set CBR refresh with stop register set
CBRR — Reset Reset — Reset CBR refresh with register reset
CBRN — — — — — CBR refresh (no reset)
MWT Yes No Load/use — — Masked write transfer (new/old mask)
Yes Use
MSWT Yes No Load/use — Use Masked split write transfer (new/old mask)
Yes Use
RT — — — — — Read transfer
SRT — — — — Use Split read transfer
RWM Yes No Load/use — — Read/write (new/old mask)
Yes Use
BWM Yes No Load/use — Block write (new/old mask)
Yes Use
RW (no) No No — — — Read/write (no mask)
BW (no) No No — Use — Block write (no mask)
FWM Yes No Load/use Use — Masked flash write (new/old mask)
Yes Use
LMR and — Set Load — — Load mask register and old mask set
Old Mask Set
LCR — — — Load — Load color resister set
Option — — — — —

Notes: 1. With CBRS, all SAM operations use stop register.
2. After LMR, RWM, BWM, FWM, MWT, and MSWT, use old mask which can be reset by CBRR
3. DSF2is fixed low in all operation (for the addition of operation modes in future).

Operation of HM 538253B/HM 538254B

RAM Port Operation

RAM Read Cycle (DT/OE high, CAS high and DSF1 low at the falling edge of RAS, DSF1 low at the falling
edge of CAS: Mnemonic Code; R) Row address is entered at the RAS falling edge and column address at the
CAS falling edge to the device as in standard DRAM operation. Then, when WE is high and DT/OE is low
while CAS is low, the selected address data outputs through the /O pin. At the falling edge of RAS, DT/OE
and CAS become high to distinguish RAM read cycle from transfer cycle and CBR refresh cycle. Address
access time (t,,) and RAS to column address delay time (tg,p) Specifications are added to enable fast page
mode/hyper page mode.
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RAM Write Cycle (Early Write, Delayed Write, Read-M odify-Write)(DT/OE high, CAS high and DSF1
are low at the falling edge of RAS, and DSF1 islow at the faling edge of CAS): Mnemonic Code; W

No Mask Write Cycle (WE high at the falling edge of RAS): When CAS is set low and WE is set low after
RAS low, awrite cycleis executed. If WE is set low before the CAS falling edge, this cycle becomes an early
write cycle and all 1/0O become in high impedance. If WE is set low after the CAS falling edge, this cycle
becomes a delayed write cycle. 1/0 does not become high impedance in this cycle, so data should be entered
with OE in high. If WE is set low after te,,, (Min) and ta,,o (Min) after the CAS falling edge, this cycle
becomes a read-modify-write cycle and enables read/write at the same address in one cycle. Inthiscycle aso,

to avoid 1/0O contention, data should be input after reading data and driving OE high.

Mask Write Mode (WE low at the falling edge of RAS):If WE is set low at the falling edge of RAS, two
modes of mask write cycle are possible.

In new mask mode, mask data is loaded from 1/0O pin and used. Whether or not an 1/0 is written depends on
1/0 level at the falling edge of RAS. The datais written in high level 1/0s, and the datais masked and retained
in low level 1/0s. This mask data is effective during the RAS cycle. So, in page mode cycles the mask datais
retained during the page access.

If aload mask register cycle (LMR) has been performed, Mask write cycle (RAM write cycle, flash write
cycle, block write cycle, masked write transfer cycle and masked sprit write transfer cycle) becomes all
persistent mask mode. The mask data is not loaded from 1/0O pins and the mask data stored in mask registers
persistently are used. This operation known as persistent write mask is reset by CBRR cycle, and become a
new mask.

Fast Page M ode Cycle (HM538253B) (DT/OE high, CAS high and DSF1 low at the falling edge of RAS):
Fast page mode cycle reads/writes the data of the same row address at high speed by toggling CAS while
RAS is low. Its cycle time is one third of the random read/write cycle. In this cycle, read, write, and block
write cycles can be mixed. Note that address access time (t,,), RAS to column address delay time (tg,p), and
access time from CAS precharge (tacp) are added. In one RAS cycle, 512-word memory cells of the same row
address can be accessed. It is necessary to specify access frequency within tz,g max (100 us).

Hyper Page M ode Cycle (HM538254B) (DT/OE high, CAS high and DSF1 low at the falling edge of RAS):
Hyper page mode cycle reads/writes the data of the same row address at high speed by toggling CAS while
RAS islow. Itscycletimeis one forth of the random read/write cycle. In this cycle, read, write, and block
write cycles can be mixed. Note that address access time (t,,), RAS to column address delay time (tgap), and
access time from CAS precharge (tcp) are added. column addressiis latched by CAS low edge triger, access
time from CAS is determined by tcac (ta, from column address, t,» from CAS high edge). Dout datais held
during CAS high and is sustained until next Dout. Data output enable/disable is controlled by DT/OE and
when both RAS and CAS become high, Data output become High-Z. In one RAS cycle, 512-word memory
cells of the same row address can be accessed. It is necessary to specify access frequency within tg, s max
(200 ps).

Color Register Set/Read Cycle (CAS high, DT/OE high, WE high and DSF1 high at the falling edge of
RAS: Mnemonic Code; LCR) In color register set cycle, color datais set to the internal color register used in
flash write cycle or block write cycle. 8 bits of internal color register are provided at each 1/0O. Thisregister is
composed of static circuits, so once it is set, it retains the data until reset. Since color register set cycle isthe
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same as the usual read and write cycle, so read, early write, and delayed write cycle can be executed. In this
cycle, the HM538253B/ HM538254B refreshes the row address fetched at the falling edge of RAS.

Mask Register Set/Read Cycle (CAS high, DT/OE high, WE high, and DSF1 low at the falling edge of RAS:
Mnemonic Code; LMR) In this cycle, mask datais set to the internal mask register persistently used in mask
write cycle, block write cycle, flash write cycle, masked write transfer, and masked split write transfer. 8 bits
of internal mask register are provided at each I/O. This mask register is composed of static circuits. So onceit
isreset by CBRR cycle, it retains the data until reset or reselect. Once LMR is set, mask write cycle datais
written by persistent mask data. Since mask register set cycle is just the same as the usua read and write
cycle, so read, early write, and delayed write cycle can be executed.

Flash Write Cycle (CAS high, D T/OE high, WE low, and DSF1 high at the falling edge of RAS:
Mnemonic; FW) In a flash write cycle, a row of data (512 word x 8 hit) is cleared to 0 or 1 at each I/O
according to the data in the color register mentioned before. It is also necessary to mask 1/0 in this cycle.
When CAS and DT/OE is set high, WE islow, and DSF1 is high at the falling edge of RAS, this cycle starts.
Then, the row address to clear is given to row address. Mask data is the same as that of a RAM write cycle.
Cycle time is the same as those of RAM read/write cycles, so al bits can be cleared in 1/512 of the usual
cycletime. (Seefigure 1.)

Block Write Cycle (CAS high, DT/OE high and DSF1 low at the falling edge of RAS, DSF1 high and WE
low at the falling edge of CAS: Mnemonic; BW) In ablock write cycle, 4 columns of data (4 column x 8 bit)
are cleared to 0 or 1 at each 1/O according to the data of color register. Column addresses AO and Al are
disregarded. The mask data on 1/Os and the mask data on column address can be determined independently.
I/0 level at the falling edge of CAS determines the address to be cleared. (See figure 2.) The block write cycle
is as the same as the usual write cycle, so early and delayed write, read-modify-write, and page mode write
cycle can be executed.

No Mask Mode Block Write Cycle (WE high at the falling edge of RAS): The dataon 8 1/0s are all cleared
when WE is high at the falling edge of RAS.

Mask Block Write Cycle (WE low at the falling edge of RAS):When WE is low at the falling edge of RAS,
the HM538253B/HM538254B starts mask block write cycle to clear the data on an optional 1/0. The mask
dataisthe same as that of a RAM write cycle. High 1/Oiscleared, low 1/O is not cleared and the internal data
isretained. In new mask mode, the mask data is available in the RAS cycle. In persistent mask mode, 1/0
don’t care about mask mode.
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Color Register Set Cycle Flash Write Cycle

ms T\ /. v —
cAs I \ Y \

Address RowX)] O xi XY OX Xi XX

we 71 N OO | ZXOQQRXRKXN. | /XXXXXXXXXXX
otioe [/ |\ Y| N |\

psF1 1/ OO T \OOOOXY |\

1o X color DataY)OOX *1 X X1 XX

Flash Write Cycle

s

Set color register Execute flash write into each | Execute flash write into
I/O on row address Xi using each 1/0 on row address
color register. Xj using color register.

Note: 1. I/O Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, 1/O don't care

Figurel Useof Flash Write
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Color Register Set Cycle Block Write Cycle ‘ Block Write Cycle ‘

ms — —\ I
cas N\ /N /[
Address {XRowX XRowXY(Column A2-AgX X Row)({Xcolumn A2-AdX

we Xy A0 XN 000K X0\ 00X
oroe ¥ O/ NQOOOXOXXK WK

psF1 ROXXN [ NN
110 ><><><><><Co|or Data)@@@( *1 XXXColumnMaskW *1 XXXCqumn MastXX

*1
WE __ Mode /O data/RAS
Low New mask mode Mask
Persistent HorL
mask mode (mask register used)
High No mask HorL

1/0 Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, I/O H or L
Column Mask Data
1/00 | ColumnO (AO =0, Al = 0) Mask Data
/01 | Columnl (AO =1, Al =0) Mask Data |Low: Mask
1/02 | Column2 (A0 =0, Al = 1) Mask Data
I/O3 | Column3 (AO = 1, Al = 1) Mask Data | High: Non Mask

Figure2 Useof Block Write

Transfer Operation

The HM538253B/HM538254B provides the read transfer cycle, split read transfer cycle, masked write
transfer cycle and masked split write transfer cycle as data transfer cycles. These transfer cycles are set by

driving CAS high and DT/OE low at the falling edge of RAS. They have following functions:

» Transfer data between row address and SAM data register
O Read transfer cycle and split read transfer cycle: RAM to SAM
0 Masked write transfer cycle and masked split write transfer cycle: SAM to RAM
« Determine SI/O state (except for split read transfer and masked split write transfer cycle)
0 Read transfer cycle: SI/O output
O Masked write transfer cycle: SI/O input

HITACHI
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« Determinefirst SAM address to access after transferring at column address (SAM start address).

0 SAM start address must be determined by read transfer cycle or masked write transfer cycle (split
transfer cycleisn’'t available) before SAM access, after power on, and determined for each transfer
cycle.

» Usethe stopping columns (boundaries) in the serial shift register. If the stopping columns have been set,
split transfer cycles use the stopping columns, but any boundaries cannot be set as the start address.

» Load/use mask datain masked write transfer cycle and masked split write transfer cycle.

Read Transfer Cycle (CAS high, DT/OE low, W E high and DSF1 low at the falling edge of RAS):
Mnemonic; RT

This cycle becomes read transfer cycle by driving DT/OE low, WE high and DSF1 low at the falling edge of
RAS. The row address data (512 x 8 bits) determined by this cycle is transferred to SAM data register
synchronously at the rising edge of DT/OE. After the rising edge of DT/OE, the new address data outputs
from SAM start address determined by column address. In read transfer cycle, DT/OE must rise to transfer
datafrom RAM to SAM.

This cycle can access SAM even during transfer (real time read transfer). In this case, the timing tgpp (Min)
specified between the last SAM access before transfer and DT/OE rising edge and tg,y, (min) specified
between the first SAM access and DT/OE rising edge must be satisfied. (See figure 3.)

RAS /
CAS \ /
Address X X XY X
oroe \- {
N N N N

X X X X vi X vi+1

SAM Data before Transfer SAM Data after Transfer
I

SI/O

Figure3 Real TimeRead Transfer

When read transfer cycle is executed, SI/O becomes output state by first SAM access. Input must be set high
impedance before tg,5 (min) of the first SAM access to avoid data contention.

Masked Write Transfer cycle (CAS high, DT/OE low, WE low, and DSF1 low at the falling edge of RAS):
Masked write transfer cycle can transfer only selected 1/O datain arow of data input by serial write cycle to

HITACHI
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RAM. Whether I/O datais transferred or not depends on the corresponding I/O level (mask data) at the falling
edge of RAS. This mask transfer operation is the same as a mask write operation in RAM cycles, so the
persistent mode can be supported.

The row address of data transferred into RAM is determined by the address at the falling edge of RAS. The
column address is specified as the first address for serial write after terminating this cycle. Also in this cycle,
SAM access becomes enabled after t (Min) after RAS becomes high. SAM accessis inhibited during RAS
low. In this period, SC must not be risen.

Data transferred to SAM by read transfer cycle or split read transfer cycle can be written to other addresses of
RAM by write transfer cycle. However, the address to write data must be the same as that of the read transfer
cycle or the split read transfer cycle (row address AX8). Figure 4 shows the example of row bit data transfer.
In case AX8 is 0, data cannot be transferred RAM address within the range of 100000000 to 111111111.
Same as the case of AX8=1.

(Row address) SAM (Row address) ﬁ SAM
L L A o Lt Possible
000000000 | | | | 000000000

: RAM : ! | | RAM
011111111 011111111 ! g Impossible
100000000 100000000 v L

RAM NN BN BN BN BN RAM
111111111 111111111

| | sam [ | sam
(Read transfer cycle) (Write transfer cycle)

Figure4 Exampleof Row Bit Data Transfer

Split Read Transfer Cycle (CAS high, DT/OE low, WE high and DSF1 high at the falling edge of RAS): To
execute a continuous serial read by real-time read transfer, the HM538253B/HM 538254B must satisfy SC and
DT/OE timings and requires an external circuit to detect SAM last address. Split read transfer cycle makes it
possible to execute a continuous serial read without the above timing limitation.

The HM538253B/HM538254B supports two types of split register operation. One is the normal split register
operation to split the data register into two halves. The other is the boundary split register operation using
stopping columns described later.

Figure 5 shows the block diagram for the normal split register operation. SAMdata register (DR) consists of 2
split buffers, whose organizations are 256-word x 8-bit each. Suppose that data is read from upper data
register DR1. (The row address AX8 is 0 and SAM address A8 is 1.) When split read transfer is executed
setting row address AX8 to 0 and SAM start addresses AO to A7, 256-word x 8-bit data is transferred from
RAM to the lower data register DRO (SAM address A8 is 0) automatically. After data is read from data
register DR1, data read begins from SAM start addresses of data register DRO. If the next split read transfer
isn't executed while data is read from data register DRO, data read begins from SAM start address 0 of DR1
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after data is read from data register DRO. If split read transfer is executed setting row address AX8 to 1 and
SAM start addresses A0 to A7 while datais read from data register DR1, 256-word x 8-bit datais transferred
to dataregister DR2. After datais read from dataregister DR1, data read begins from the SAM start addresses
of data register DR2. If the next split read transfer isn’'t executed while data is read from data register DR2,
data read begins from SAM start address O of data register DR1 after data is read from data register DR2. In
split read data transfer, the SAM start address A8 is automatically set in the data register, which isn't used.

The dataon SAM address A8, which will be accessed next, outputs to QSF. QSF is switched from low to high
by accessing SAM last address 255 and from high to low by accessing address 511.

=) =

DR1
DR3

Memory
Array

Memory
Array

AX8=0 AX8=1

SAM 1/O Bus
SAM Column Decoder
SAM 1/O Bus
DR2

DRO

SAM |/O Buffer

I

SI/O

Figure5 Split Transfer Block Diagram

Split read transfer cycle is set when CAS is high, DT/OE is low, WE is high and DSF1 is high at the falling
edge of RAS. The cycle can be executed asyncronously with SC. However, HM538253B/ HM538254B must
be satisfied ts;s (Min) timing specified between SC rising (boundary address) and RAS falling. In split transfer
cycle, the HM538253B/HM538254B must satisfy tes; (Min), tesr (Min) and t,s(min) timings specified
between RAS or CAS falling and column address. (See figure 6.)

In split read transfer, SI/O isn't switched to output state. Therefore, read transfer must be executed to switch
SI/0 to output state when the previous transfer cycle is masked write transfer cycle or masked split write
transfer cycle.

Masked Split Write Transfer Cycle (CAS high, DT/OE low, WE low and DSF1 high at the falling edge of
RAS): A continuous serial write cannot be executed because accessing SAM is inhibited duringRAS low in
write transfer. Masked split write transfer cycle makes it possible. In this cycle, ts (Min), tesr (MiN), tesr
(min) and t,5; (Min) timings must be satisfied like split read transfer cycle. And it is impossible to switch
SI/O to input state in this cycle. If SI/O isin output state, masked write transfer cycle should be executed to
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switch SI/O into input state. Datatransferred to SAM by read transfer cycle or split read transfer cycle can be
written to other addresses of RAM by masked split write transfer cycle. However masked write transfer cycle
must be executed before masked split write transfer cycle. And in this masked split write transfer cycle, the
MSB of row address (AX8) to write data must be the same as that of the read transfer cycle or the split read
transfer cycle. In this cycle, the boundary split register operation using stopping columns is possible as with
split read transfer cycle.

RAS /

tsts (min) trsT (Min)

1
CAS /

tcsT(min)

X xi >Oéf vi X
tAST(min)‘Ai

DT/OE \ / D

DSF1 /
\
sc _/ i Ym -1/ B V]

Address

Note: Ym is the SAM start address in before SRT. Bi and Bj initiate the boundary address.

Figure6 Split Transfer Limitation
Table2 Stopping Column Boundary Table

Stop Address

Boundary Code Column Size A2 A3 A4 A5 A6 A7
B2 4 0 X X X X X
B3 8 1 0 X X X X
B4 16 1 1 0 X X x
B5 32 1 1 1 0 x X
B6 64 1 1 1 1 0 X
B7 128 1 1 1 1 1 0
B8 256 1 1 1 1 1
Notes: 1. AO, Al,and A8: HorL

2. x: HorlL

HITACHI
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HM 538253B/HM 538254B Series

Stopping Column in Split Transfer Cycle: The HM538253B/HM538254B has the boundary split register
operation using stopping columns. If a CBRS cycle has been performed, split transfer cycle performs the
boundary operation. Figure 7 shows an example of boundary split register. (Boundary code isB7.)

First a read data transfer cycle is executed, and SAM start addresses AO to A8 are set. The RAM datais
transferred to the SAM, and SAM serial read starts from the start address (Y 1) on the lower SAM. After that,
a split read transfer cycle is executed, and the next start address (Y2) isset. The RAM data is transferred to
the upper SAM. When the serial read arrive at the first boundary after the split read transfer cycle, the next
read jumps to the start address (Y 2) on the upper SAM (jump 1) and continues. Then the second split read
transfer cycle is executed, and another start address (Y 3) is set. The RAM data is transferred to the lower
SAM. When the serial read arrive at the other boundary again, the next read jumps to the start address (Y 3)
on the lower SAM. |n stopping column, split transfer is needed for jump operation between lower SAM and
upper SAM.

Stopping Column Set Cycle (CBRS): Start a stopping column set cycle by driving CAS low, WE low, and
DSF1 high at the falling edge of RAS. Stopping column data (boundaries) are latched from address inputs on
the falling edge of RAS. To determine the boundary, A2 to A7 can be used, and A0, A1, and A8 don't care.
In the HM538253B/HM538254B, 7 types of boundary (B2 to B8) can be set including the default case. (See
stopping column boundary table) If A2 to A6 are set high and A7 is set low, the boundaries (B7) are
selected. Figure 6 shows the example. Once a CBRS is executed, next sprit transfer cycle data become
stopping columm data. Stopping columm is reset by CBBR.

» Column size:
: 8 oit "‘: Boundaries (B7)
(Y1) L (Y3) Hv2)
1 o> :
A DA

1Start Jump 1 : Jump 2
'« Lower SAM e Upper SAM &
P 256 bit o 256 bit >

Figure7 Exampleof Boundary Split Register

Register Reset Cycle (CBRR): Start a register reset cycle (CBRR) by driving CAS low, WE high, and
DSF1 low at the falling edge of RAS. A CBRR can reset the persistent mask operation and stopping column
operation, so the HM538253B/HM538254B becomes the new mask operation and boundary code B8. When
a CBRR is executed for stopping column operation reset and split transfer operation, it needs to satisfy tgrg
(min) and tgg; (Min) between RAS falling and SC rising.

HITACHI
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HM 538253B/HM 538254B Series

No Reset CBR cycle (CBRN): This cycle becomes no reset CBR cycle (CBRN) by driving CAS low, WE
high and DSF1 high at the falling edge of RAS. The CBRN can only execute the refresh operation.

SAM Port Operation

Serial Read Cycle

SAM port is in read mode when the previous data transfer cycle is a read transfer cycle. Access is
synchronized with SC rising, and SAM data is output from SI/O. When SE is set high, SI/O becomes high
impedance, and the internal pointer is incremented by the SC rising. After indicating the last address (address
511), theinternal pointer indicates address O at the next access.

Serial Write Cycle

If the previous data transfer cycle is a masked write transfer cycle, SAM port goes into write mode. In this
cycle, SI/O data is fetched into the data register at the SC rising edge like in the serial read cycle. If SE is
high, SI/O dataisn’t fetched into the data register. The internal pointer isincremented by the SC rising, so SE
high can be used as mask data for SAM. After indicating the last address (address 511), the internal pointer
indicates address 0 at the next access.

Refresh

RAM Refresh

RAM, which is composed of dynamic circuits, requires refresh cycles to retain data. Refresh is executed by
accessing all 512 row addresses within 8 ms. There are three refresh cycles: (1) RAS-only refresh cycle, (2)
CAS-beforeRAS (CBRN, CBRS, and CBRR) refresh cycle, and (3) Hidden refresh cycle. The cycles which
activate RAS, such as read/write cycles or transfer cycles, can also refresh the row address. Therefore, no
refresh cycle is required when all row addresses are accessed within 8 ms.

RAS-Only Refresh Cycle: RAS-only refresh cycle is executed by activating only the RAS cycle with CAS
fixed high after inputting the row address (refresh address) from external circuits. To distinguish this cycle
from a datatransfer cycle, DT/OE must be high at the falling edge of RAS.

CBR Refresh Cycle: CBR refresh cycle (CBRN, CBRS and CBRR) are set by activating CAS before RAS.
In this cycle, the refresh address need not be input through external circuits because it is input through an
internal refresh counter. In this cycle, output is high impedance and power dissipation is low because CAS
circuits are not operating.

Hidden Refresh Cycle: Hidden refresh cycle executes CBR refresh with the data output by reactivating RAS
when DT/OE and CAS keep low in normal RAM read cycles.

SAM Refresh

SAM parts (data register, shift resister and selector), organized as fully static circuitry, require no refresh.

HITACHI
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi, -1.0to +7.0 \Y,
Supply voltage relative to Vg Vee -0.5t0 +7.0 \%
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C

Recommended DC Operating Conditions (Ta= 0to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 45 5.0 5.5 \% 1
Input high voltage Vi 2.4 — 6.5 \% 1
Input low voltage V, -0.57 — 0.8 \Y 1

Notes: 1. All voltage referred to Vg
2 -3.0V for pulse width < 10 ns.

HITACHI
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HM 538253B/HM 538254B Series

DC Characteristics (Ta=0t0+70°C, V=5V £ 10%, V=0V)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current |, — 110 — 100 — 90 mA RAS,CAS sc=v,,SE=
cycling Vi
tge = MiN
lecr — 165 — 150 — 140 mA SE=V,,
SC cycling
tgce = Min
Block write current  lecey — 115 — 105 — 90 mA RAS, CAS sc=Vv,,SE=
cycling V,
tre = Min
leersw  — 170 — 155 — 140 mA SE=V,,
SC cycling
tscc = Min
Standby current lecs —_ 7 - 7 - 7 mA RAS,CAS=V, SC=V,,SE=
Vi
lecs — 65 — 60 — 55 mA SE=V,,
SC cycling
tscc = Min
RAS-only refresh  l.g, — 110 — 100 — 90 mA RAS cycling sc=V,,SE=
current CAS =V, Vi
tge = MiN
leco — 165 — 150 — 135 mA SE=V,,
SC cycling
tgee = Min
Fast page mode leca — 110 — 105 — 100 mA CAS cycling sc=V,,SE=
current RAS =V, Vi,
(HM538253B) toc = Min
leeto — 160 — 155 — 150 mA SE=V,,
SC cycling
tsce = Min
Fast page mode lecw  — 130 — 125 — 120 mA CAS cycling sc=V,,SE=
block write current RAS =V, Vi,
tpe = Min
leciosw — 185 — 175 — 165 mA SE=V,,
SC cycling
tscc = mMin
HITACHI
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HM 538253B/HM 538254B Series

DC Characteristics (Ta=0t0+70°C, V. =5V * 10%, V , = 0 V) (cont)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Hyper page mode e, — 130 — 120 — 110 mA CAS cycling sc=Vv,,SE=
current RAS =V, Vi
(HM538254B) * tpe = Min
leeto — 185 — 170 — 160 mA SE=V,,
SC cycling
tscc = Min
Hyper page mode  lccuew — 155 — 140 — 130 mA CAS cycling sc=V,,SE=
block write current mA RAS =V, Vi
tpe = Min
leciosw — 210 — 190 — 175 175 SE=V,,
SC cycling
tsec = Min
CAS-before-RAS |, — 8 — 75 — 65 mA RAScycling sc=Vv,,SE=
refresh current tre = Min A\
locus — 140 — 130 — 120 mA SE=V,,
SC cycling
tgee = Min
Data transfer current I, — 130 — 115 — 100 mA RAS,CAS sc=V,,SE=
cycling Vi
tre = MiN
leers — 180 — 165 — 145 mA SE=V,,
SC cycling
tsce = Min
Input leakage I, -10 10 -10 10 -10 10 pA
current
Output leakage lo -10 10 -10 10 -10 10 pA
current
Output high voltage V,, 24 — 24 — 24 — V loyw ==1 mA
Output low voltage  V,, — 04 — 04 — 04 V lo. = 2.1 mA

Notes: 1. I.. depends on output load condition when the device is selected. I.. max is specified at the output
open condition.

2. Address can be changed once while RAS is low and CAS is high.
3. Address can be changed once in 1 page cycle (t.¢).

HITACHI
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Capacitance (Ta=25°C, V.. =5V * 10%, f = 1 MHz, Bias: Clock, I/0 =V ., Address =

Vo)

Parameter Symbol Typ Max Unit Note
Input capacitance (Address) C. — 5 pF 1
Input capacitance (Clocks) C, — 5 pF 1
Output capacitance (I/O, SI/O, QSF) Cio — 7 pF 1

Note: 1. This parameter is sampled and not 100% tested.

AC Characteristics (Ta=0t0+70°C, V. =5V £ 10%, V=0V) "™

Test Conditions

e Input riseand fall time: 5 ns
* Input pulselevels V10 3.0V
e Input timing reference levels: 0.8V, 24V
e Output timing reference levels. 0.8V, 2.0V
+ Outputload: RAM 1TTL + C_ (50 pF)
SAM, QSF 1 TTL + C_ (30 pF) (Including scope and jig)

HITACHI
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Common Parameter

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 130 — 150 — 180 — ns
RAS precharge time tee 50 — 60 — 70 — ns
RAS pulse width tons 70 10000 80 10000 100 10000 ns
CAS pulse width tons 20 — 20 — 25 — ns
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time tran 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tean 12 — 15 — 15 — ns
RAS to CAS delay time treo 20 50 20 60 20 75 ns 2
RAS hold time referred to CAS tesn 20 — 20 — 25 — ns
CAS hold time referred to RAS tegn 70 — 80 — 100 — ns
CAS to RAS precharge time tere 10 — 10 — 10 — ns
Transition time (rise to fall) t; 3 50 3 50 3 50 ns 3
Refresh period trer — 8 — 8 — 8 ms
DT to RAS setup time tors 0o — 0o — 0o — ns
DT to RAS hold time tom 10 — 10 — 10 — ns
DSF1 to RAS setup time teer 0o — 0o — 0o — ns
DSF1 to RAS hold time tren 10 — 10 — 10 — ns
DSF1 to CAS setup time trec 0o — 0o — 0o — ns
DSF1 to CAS hold time tern 12 — 15 — 15 — ns
Data-in to CAS delay time tosc 0o — 0o — 0o — ns
Data-in to OE delay time tozo 0o — 0o — 0o — ns
Output buffer turn-off delay referred to  tog, — 15 — 20 — 20 ns
CAS
Output buffer turn-off delay referred to  to, — 15 — 20 — 20 ns 5
OE

HITACHI
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HM 538253B/HM 538254B Series

Read Cycle (RAM), Page M ode Read Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 70 — 80 — 100 ns 6,7
Access time from CAS teac — 20 — 20 — 25 ns 7,8
Access time from OE toac — 20 — 20 — 25 ns 7
Address access time tan — 35 — 40 — 45 ns 7,9
Read command setup time tres 0 — 0 — — ns
Read command hold time tren 0 — 0 — — ns 10
Read command hold time referred to trru 0 — 5 — 100 — ns 10
RAS
RAS to column address delay time trao 15 35 15 40 15 55 ns 2
Column address to RAS lead time traL 35 — 0 — 45 — ns
Column address to CAS lead time tea 35 — 0 — 45 — ns
Page mode cycle time tec 45 — 50 — 5, — ns
CAS precharge time tep 7 — 10 — 10 — ns
Access time from CAS precharge tace — 40 — 45 — 50 ns
Page mode RAS pulse width trasp 70 100000 80 100000 100 100000 ns

HITACHI
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HM 538253B/HM 538254B Series

Write Cycle (RAM), Page Mode Write Cycle, Color Register Set Cycle

HM538253B/HM538254B
-7 -8 -10

Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 11
Write command hold time twen 12 — 15 — 15 — ns

Write command pulse width twe 12 — 15 — 15 — ns

Write command to RAS lead time trwi 20 — 20 — 20 — ns

Write command to CAS lead time tewt 20 — 20 — 20 — ns
Data-in setup time tos 0 — 0 — 0 — ns 12
Data-in hold time ton 12 — 15 — 15 — ns 12
WE to RAS setup time tus 0o — 0o — 0o — ns

WE to RAS hold time tun 10 — 10 — 10 — ns

Mask data to RAS setup time tys 0o — 0o — 0o — ns

Mask data to RAS hold time ton 10 — 10 — 10 — ns

OE hold time referred to WE toen 15 — 20 — 20 — ns

Page mode cycle time tec 45 — 50 — 5 — ns

CAS precharge time tep 7 — 10 — 10 — ns

CAS to data-in delay time teon 15 — 20 — 20 — ns 13
Page mode RAS pulse width trasp 70 100000 80 100000 100 100000 ns

HITACHI
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Read-Modify-Write Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time trwe 180 — 200 — 230 — ns
RAS pulse width (read-modify-write trws 120 10000 130 10000 150 10000 ns
cycle)
CAS to WE delay time town 40 — 45 — 50 — ns 14
Column address to WE delay time tawo 60 — 65 — 70 — ns 14
OE to data-in delay time toon 15 — 20 — 20 — ns 12
Access time from RAS tonc — 70 — 80 — 100 ns 6,7
Access time from CAS teac — 20 — 20 — 25 ns 7,8
Access time from OE toac — 20 — 20 — 25 ns 7
Address access time tan — 35 — 40 — 45 ns 7,9
RAS to column address delay time trao 15 35 15 40 15 55 ns
Read command setup time tres 0 — 0 — 0 — ns
Write command to RAS lead time trwl 20 — 20 — 20 — ns
Write command to CAS lead time tewl 20 — 20 — 20 — ns
Write command pulse width twe 12 — 15 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — ns 12
Data-in hold time ton 12 — 15 — 15 — ns 12
OE hold time referred to WE toen 15 — 20 — 20 — ns
Refresh Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min  Max Min  Max Unit Notes
CAS setup time (CAS-before-RAS tesn 10 — 10 — 10 — ns
refresh)
CAS hold time (CAS-before-RAS tenr 10 — 10 — 10 — ns
refresh)
RAS precharge to CAS hold time teee 10 — 10 — 10 — ns

HITACHI
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Flash Write Cycle, Block Write Cycle, and Register Read Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS to data-in delay time teon 15 — 20 — 20 — ns 13
OE to data-in delay time tooo 15 — 20 — 20 — ns 13
CBR Refresh with Register Reset

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Split transfer setup time ters 20 — 20 — 25 — ns
Split transfer hold time referred to RAS  tpq; 70 — 80 — 100 — ns
Hyper Page Mode Cycle (HM538254B)

HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Column address to CAS lead time tea 25 — 30 — 35 — ns
Hyper page mode cycle time tec 35 — 40 — 45 — ns
Hyper page CAS precharge time ter — 10 — 10 — ns
Hyper page data out hold time toon 4 — 5 — 5 — ns
Data-out buffer turn-off time (RAS) truz — 15 — 20 — 20 ns
Data-out buffer turn-off time (CAS) tenz — 15 — 20 — 20 ns
RAS to data-in delay time troo 20 — 20 — 20 — ns 13

HITACHI
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Read Transfer Cycle

HM538253B/HM538254B
-7 -8 -10

Parameter Symbol Min Max Min Max Min Max Unit Notes
DT hold time referred to RAS tron 60 10000 65 10000 80 10000 ns

DT hold time referred to CAS teon 20 — 20 — 25 — ns

DT hold time referred to taon 25 — 30 — 30 — ns

DT precharge time tore 20 — 20 — 30 — ns

DT to RAS delay time toro 60 — 70 — 80 — ns

SC to RAS setup time tors 15 — 20 — 30 — ns

1st SC to RAS hold time temn 70 — 80 — 100 — ns

1st SC to CAS hold time tecn 25 — 25 — 25 — ns

1st SC to column address hold time topn 40 — 45 — 50 — ns

Last SC to DT delay time tepo 5 — 5 — 5 — ns

1st SC to DT hold time teon 10 — 13 — 15 — ns

DT to QSF delay time tooo — 30 — 35 — 35 ns 15
QSF hold time referred to DT toon 5 — 5 — 5 — ns

Serial data-in to 1st SC delay time ters 0 — 0 — 0 — ns

Serial clock cycle time tscc 25 — 28 — 30 — ns

SC pulse width tse 5 — 100 — 100 — ns

SC precharge time tecp 10 — 10 — 10 — ns

SC access time tsca — 20 — 23 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns

Serial data-in setup time tos 0 — 0 — 0 — ns

Serial data-in hold time tom 15 — 15 — 15 — ns

RAS to column address delay time trapo 15 35 15 40 15 55 ns
Column address to RAS lead time trar 35 — 0 — 45 — ns

RAS to QSF delay time teoo — 70 — 75 — 85 ns 15
CAS to QSF delay time teoo — 35 — 35 — 35 ns 15
QSF hold time referred to RAS tron 20 — 20 — 25 — ns

QSF hold time referred to CAS teon 5 — 5 — 5 — ns

HITACHI
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Masked Write Transfer Cycle

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
SC setup time referred to RAS ters 15 — 20 — 30 — ns
RAS to SC delay time tero 20 — 25 — 25 — ns
Serial output buffer turn-off time tery 10 30 10 35 10 50 ns
referenced to RAS
RAS to serial data-in delay time tsio 30 — 35 — 50 — ns
RAS to QSF delay time troo — 70 — 75 — 85 ns 15
CAS to QSF delay time teoo — 35 — 35 — 35 ns 15
QSF hold time referred to RAS tron 20 — 20 — 25 — ns
QSF hold time referred to CAS teon 5 — 5 — 5 — ns
Serial clock cycle time tsce 25 — 28 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — ns
SC access time tsca — 20 — 23 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial data-in setup time tes 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — ns
HITACHI
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Split Read Transfer Cycle, Masked Split Write Transfer Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Split transfer setup time ters 20 — 20 — 25 — ns
Split transfer hold time referred to RAS  tpq; 70 — 80 — 100 — ns
Split transfer hold time referred to CAS  tg; 20 — 20 — 25 — ns
Split transfer hold time referred to tast 35 — 0 — 45 — ns
column address
SC to QSF delay time tsop — 30 — 30 — 30 ns 15
QSF hold time referred to SC tson 5 — 5 — 5 — ns
Serial clock cycle time toce 25 — 28 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tecp 100 — 100 — 100 — ns
SC access time tsca — 20 — 23 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial data-in setup time tos 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — ns
RAS to column address delay time trao 15 35 15 40 15 55 ns
Column address to RAS lead time traL 35 — 0 — 45 — ns
Serial Read Cycle, Serial Write Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Serial clock cycle time tsce 25 — 28 — 30 — ns
SC pulse width tee 5 — 100 — 100 — ns
SC precharge width tecp 10 — 10 — 10 — ns
Access time from SC tsca — 20 — 23 — 25 ns 15
Access time from SE teen — 17 — 20 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial output buffer turn-off time referred ts,,, — 15 — 20 — 20 ns 517
to SE
SE to serial output in low-Z te, 0o — 0o — 0o — ns 5,17
Serial data-in setup time tos 0 — 0 — 0 — ns

HITACHI

30



HM 538253B/HM 538254B Series

Serial Read Cycle, Serial Write Cycle (cont)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Serial data-in hold time tom 15 — 15 — 15 — ns
Serial write enable setup time tows 0 — 0 — 0 — ns
Serial wrtie enable hold time town 15 — 15 — 15 — ns
Serial write disable setup time towis 0 — 0 — 0 — ns
Serial write disable hold time town 15 — 15 — 15 — ns
Notes: 1. AC measurements assume t; =5 ns.

2.
3.

4.

10.

11.

12.
13.

14.

15.

16.

17.

18.
19.

When tg., >ty (Max) and tg,, >ty (Max), access time is specified by t.,. Of t,a.

V,, (min) and V, (max) are reference levels for measuring timing of input signals. Transition time t,
is measured between V,, and V,,.

Data input must be floating before output buffer is turned on. In read cycle, read-modify-write cycle
and delayed write cycle, either ty,; (min) or t,,, (Min) must be satisfied.

tryz (Max), te,, (Max), to, (Max), tor, (Max), ty,, (max) and tg, (Min) are defined as the time at
which the output acheives the open circuit condition (V,,, — 100 mV, V, + 100 mV). This parameter
is sampled and not 100% tested.

Assume that t,., < trep (Max) and g,y < tgap (Max). If typ O tg,, IS greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 50 pF.

When tpp 2 tyep (Max) and tg,, < tzap (Max), access time is specified by te,c.

When tp < taep (Max) and tg,p =tz (Max), access time is specified by t,,.

If either t., or tysy, is satisfied, operation is guaranteed. (HM538253)

If both t,.,, and tgg, are satisfied, operation is guaranteed, (HM538254)

When t,,.s = t,cs (Min), the cycle is an early write cycle, and I/O pins remain in an open circuit (high
impedance) condition.

These parameters are specified by the later falling edge of CAS or WE.

Either t.y, (Min) or toy, (Min) must be satisfied because output buffer must be turned off by CASor
OE prior to applying data to the device when output buffer is on. (HM538253B)

Either tepp (MiN), topp (MiN) or trp, (Min) must be satisfied because the output buffer must be turned
off by CAS, OE or RAS prior to applying data to the device when output buffer is on. (HM538254B)
When typ 2ty (MiN) and t,, 2 te,,e (Min) in read-modify-write cycle, the data of the selected
address outputs to an 1/O pin and input data is written into the selected address. t,y, (Min) must be
satisfied because output buffer must be turned off by OE prior to applying data to the device.
Measured with a load circuit equivalent to 1 TTL loads and 30 pF.

After power-up, pause for 100 ps or more and execute at least 8 initialization cycle (normal memory
cycle or refresh cycle), then start operation. Hitachi recommends that least 8 initialization cycle is
CBRR for internal register reset.

When tg,, and t , are measured in the same V. and Ta condition and tr and tf of SE are less than
5ns, ty, <ty,+5ns.

After power-up, QSF output may be High-Z, so 1SC cycle is needed to be Low-Z it.

DSF 2 pin is open pin, but Hitachi recommends it is fixed low in all operation for the addition mode
in future.
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20.XXX:HorL (H:V, (min) <V, <V, (max),L:V, (min)<V, <V, (max)
M Invalid Dout

Timing Wavefor ms®

Read Cycle (HM538253B)

RAS

CAS

Address

110
(Output)

1/10
(Input)

DT/OE

DSF1

tre
trAS trp
——————————
X( 7] t \
tesH -« CRP_ |
trRcD tRSH
tcas
\ /
N\ Y
t
trAD RAL tcaL
| tasr|| tray tasc, tean
p'l
ron_ KO comm_JOOCCOOOCTOCTO0CT0X
tres tRRH L
‘ - | IRCH
tcac X
! tan cDbD
traC toFF1
Es - \
4 Valid Dout —
tbzc toac torr
tbzo XZXXXZ}
tors | |_toTH
9% * /
trsr tREH tesc| torn

XN

A
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Fast Page M ode Read Cycle (HM538253B)

tre
trasp trp
_ \
RAS N {
tesH tpc trRsH
trcD tcas tcp tcas tcp tcas tcrp
— \ —\ —\ ;
CAS NG / ’K_j trRAL X /
¢ trAD L teal ‘ tcaL toaL
ASR
| |LRAH t/is_(; <t_C>AH tASE - t_CA.H tasc tcan
— I \ v 7
Address mow‘ Column 7§< | Column W»& Column K
trcs t tRRH [«
t tRCH t ‘
[ RCH |t |~ ROS R e |+ RS tRCH |en
WE tRAC tOFF1 taa tM taa
A toFFT-
taa tacp \ tacp
tcac fcac, tcac
110 ~{ Valid 1
(Output) i@ Dout £ 1
tbze CDD| 4| tpzc tcop tbzc
toac_|toFr2 toac _|torr2|| [TT]|toac
| ] |"OFR2]
110 hY
(Input) ftbzo
{DTS |an| |, IDTH
DT/OE N XN ,{; % ;>\ X ;X

tFSrR tRFH |«sl les|tCFH tESC |wnl lwn|tcEH tESC |l len|tCFH
DSF1 tFsc | \ |
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Write Cycle

Table 3 below appliesto early write, delayed write, page mode write, and read-modify write.

Table3 Write Cycle State

RAS CAS RAS RAS CAS
DSF1 DSF1 WE /0 I/O
Menu Cycle w1 w2 W3 w4 W5
RWM  Write mask (new/old) 0 0 0 Write mask™ Valid data
Write DQs to 1/Os
BWM  Write mask (new/old) 0 1 0 Write mask Column mask™
Block write
RW Normal write (no mask) 0 0 1 Don't care™ Valid data
BW Block write (no mask) 0 1 1 Don't care™ Column mask™
LMR™  Load write mask resister 1 0 1 Don't care Write mask data™
LCR™  Load color resister 1 1 1 Don't care Color data
Notes: 1.
WE Mode I/O data/RAS
Low New mask mode Mask

Persistent mask mode H or L (mask register used)
High No mask HorlL

1/0 Mask data (In new mask mode)
Low: Mask
High: ~ Non mask
In persistent mask mode, 1/O H or L
2. Reference Figure 2 use of block write.
3. 1/O write mask data
Low: Mask
High:  Non mask
4. Column Address: HorlL

HITACHI
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HM 538253B/HM 538254B Series

Early Write Cycle

RAS

CAS

Address

WE

110
(Output)

110
(Input)
DT/OE

DSF1

trc
trAs trp ‘
N\ 4
tesh | tcrp
treD tRrsH
tcas
'y 7(
| 1ASR | | tRAH tasc tcAH
|ASC
N v
T ow IO oo 000 YOO
tws‘ twH twes | | tweH
i
W3 L 7
High-Z
|_tms tMH tps tbH
w4 ] w5 £<
| toTs || toTH
‘
XXX
|IFsR | |_ tRFH |_trsc || tcrH

W w1

-

WI to W5: See write cycle state table for the logic states.

HITACHI

35




HM 538253B/HM 538254B Series

Delayed Write Cycle

tre
tras | trp
RAS N J \
tesh tcrp
treD trsH
J— p tcas /
CAS ¢ . N\ -/
tasr || traH tasc tean
Address ZXX Row @ Column >x
‘ tws || tww LR ‘ICWL
- t L
WE W3 XX/ N—WP )/
/O @
t
(Output) tuis tun tozc Ips DH
110 3 7
(Input) W4 7@ h W5 X
¢ t torr2 t
pTs || !DTH t OEH
- i | oDD —
prioe  OOF XX
tesr || tRPH tesc | |tcrn
4 b
psrr O wi X we
WI to W5: See write cycle state table for the logic states.
Fast/Hyper Page Mode Write Cycle (Early Write)
tre
traSP trp
_ ="
RAS N f ___
tcsH tpc trsH
tcp t
{RCD tcas Lis tcas | tcas ‘r‘—'CRP
CAS . / ; N
ASﬁ [RAH tﬁ§§ tcan tasci, .|l. .ltcaH tAsCl._.] H\ICAH
Address Column Column Column K><><><><><><><><><
twg§ tweH twgf twcH twes| | twei
we 7 XXX
Tle) High-Z
Output tmws ||t tps t] 1
(Output) Ms ||tMH toH o o] |- OH tosfesl [ 2H
110 - / s \
(input) wa ws {_ws (w5 KX
DTS 1ol | o IDTH
o1oE U ||y
DSF1

WI to W5: See write cycle state table for the logic states.
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HM 538253B/HM 538254B Series

Fast/Hyper Page M ode Write Cycle (Delayed Write)

trc
trAasP ) trP
RAS N 7% X
tesH tpc ¢ tRsH ¢
tren tcp t cp t CRP
= tcas Z amm— CAS 7( )S CAS
tAsR| | traH t N~ ¢ — N 7
~~ | RAHTASC tcaH ASC | e tcaH tAS_C < [CAH
Address ROMCOMM Column Column K ><
tcwL ‘ tewL ‘ &‘ t
tws | |twH t N > CWL
== «|twp | twp lew twp
w  lwX7 ) 1Y
e} High-Z
(Output)  tms | |tmH tDsHtDH tps||tpH tps||toH
/10 { £
(Input) zXX 4 " “' X‘ W5JP< @
. torsl, | toen, |
or0E )
i tRFH trsc|| tcrH trsc || tcrH tesc | |toru
FSR |an| ] P | - Les]
— N
osr1 SO(w KDY we Y0000 we ) Yk
WI to W5: See write cycle state table for the logic states.
Read-Modify-Write Cycle
trwe
- tRWS . tRP
RAS I
N / N_
. trcD crp.
CAS X 4‘ T
trRAD K /
| fASR || tRAH tasc_|[tcaH
Address @i‘ Row >®< Column }<><><
‘ ¢ tawp tRwWL
ws_| | twh tRCS tcwp tewr
We ws | teac | —O]
tan ‘
trRAC
10 - 3
(Output) {\Valid Dout :
(| Ims || tmH tpoze toac 1DsS foH
(Input) w4 7®two toFF2 Ws 4
itDTs toTH =™ toop toEH |
oTIoE 77 OO / X
|_tFsr tRFH trsc tCFI-‘|

DSF1 Z}i wi X we

WI to W5: See write cycle state table for the logic states.
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HM 538253B/HM 538254B Series

RAS-Only Refresh Cycle (HM538253B)

tre
trAS trp ‘
EE—

RAS \ I

tcrp trpc |
cas 00U ROOOOXAXX

tasr || tran

- N
Address XK_row  XOOOOOOXX XOOX

torF1
1/0 N
(Output) —m‘
tcop
110 LOFF2 um
(Input) tobb
1

Iors || toTH, |
omoe )OO0 RULKOXXKX

tesr || TRFH
DSF1 XX FOXOXXXX

WE:HorL
CAS-Before-RAS Refresh Cycle (CBRN) (HM538253B)
trc
trRpP tRAS I trRP

RAS 1 trRPC L N

tcp tcsr tcHR (RPC|+—| . fesr |
CAS i N /X)X Inhibit Falling Transition
Address
- | tws twH
WE XX XX

toFF1 .
o XXX High-z
(Output) 20202020202020202020202020’3
DT/OE

. tFsr tRFH

psFr X OOXXXXXXXXS X

SC:HorlL
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HM 538253B/HM 538254B Series

Hidden Refresh Cycle (HM538253B)

trc trc
trAs trp trAS L__trp
RAS Ne /| N Jﬁ -
trRcD tRSH tcHR tcrp
CiAS t 73&
RAD trRAL
tasr tRAH tascl | tcan
Address W: Row%é Column | ><
H | {{trCs tRRH‘»{ tWs o] |« tWH |
WE YOO || teac
‘ taa ¢
! tRAC OFF1,
e} i valid Dout S
(Output) toze toac o
/0
(Input) tpzo
|_tots ||, toTH
—_—— 3
soe XOF_ . XL RO
<R, tesc tcrH 1 IFSR tRFH, |
S oro D o o NN 0700 RO KXXXXXITRK
\ 1
CAS-Before-RAS Set Cycle (CBRS)
trc
trRp trAS | trRpP
— v \ h
RAS | Jf \
trPC tcsr tcHr | tcrp
CAS \ /O Inhibit falling transition )\
tasr|| trRAH
*1
fress T RN KRR XXX KX KKK XXX
(A2-A7) tStop Adctzlress
ws|| twH
WE (X
10 High-Z
(Output)
110
(Input) H
DT/OE
tFSR [« |«—~| tRFH
DSF1 XXX IKIXXHKIXHKIXHK XXX XXX KX XXX

Note: AO, Al, A8: HorL
SC: HorL
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HM 538253B/HM 538254B Series

CAS-Before-RAS Reset Cycle (CBRR)

trRc
trp tras | trP
RAS i \ /f \
trPC tcsr tcHr | tcrp
CAS X Mlnhibit falling transition
Address
- tws| | twH
WE / X
110 High-Z
(Output)
110
(Input) I
DT/OE
tFEsr tRFH
DsF1 | ORI KK IXKTIXIK
 tsts trsT |
\
S / \__/Bir\__ /B2 \ / Bj-1 \ /B 1\

Notes: 1. Bi, Bj initiate the boundary addresses.
When a CBRR is executed for stopping column operation reset and split transfer
operation, it needs to satisfy tgtg (min) and tgst (Min) between RAS falling and
SCrising.

2. Ym, Yn are the SAM start address in before SRT/MSWT.
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HM 538253B/HM 538254B Series

Flash Write Cycle (HM538253B)

trc
trAS | trP
RAS V \
tcrp trcD
f \
CAS C
XX v || tons
tws twH
WE DOk £X
tcop
JoreL High-Z
110 RO ITII OIS B
(Output) 2‘2‘2‘2‘2‘2‘2‘:‘2&"‘2’!
toFr2
toop tms tMH |
(Input) XX
tpTs tDTH 1
- 7
e X0 X
e R

psrr XOOOOOO0 U

HITACHI
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HM 538253B/HM 538254B Series

Register Read Cycle (Mask data, Color data) (HM538253B)

trc
trAS trp
_ -\
RAS | / t \__
tCSH | CRP
treD RSH
tcas
CAS N\
tasr|| TrRAH
Address JOOK_ Row X YOO
tws|| twH  trcs ‘<4*tRRH44>t
_ ‘ || ! RCH
we 00 N t t
‘ CAC CDD
RAC torF1
'(/(g)utput) { Valid Out j
tbzc toac torr2 fonn
1/10 ) {
(Input) tbzo )
tprs t
[«—=||«—IDTH—
DT/OE MtFSR ter  trsc o4 A /
| | [ tcrH
osF1 00 T X000

Note: 1. State of DFS1 at falling edge of CAS
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State 0 1
Accessed Mask data Color data
data (LMR) (LCR)
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HM 538253B/HM 538254B Series

Read Transfer Cycle 1

trRC
trAS trP
— — %—x
RAS N 7 | U
tcsH tcrr
trcD tRSH ‘
- ~ tcas }
CAS N
trRAD tRAL

tASR || tRAH tasc||tcan

Address ZXX%Y Row j@g‘ Address 1 X
‘tws twH ‘

we 0 RV
o) High-Z
(Output) tcoH tDRD

tors tADH totp
- tRDH %
DT/OE \. 7 X

tFSR || tRFH
osr1 OO0 LY

tscc tscc tscc tscc
tspp {SDH_ | ’ tsc [ tsce

sc / N /| \ 4 X 1 )

tsca tsca - tsca tsca .

tsoH tsoH tsoH | tsoH SOH

- . — -
SI/O Valid Sout ,meahd Sout Valid Sout (Valld Sout Valid Sout
Output
(Output Previous Row—= ~— New Row
(Input) tbob
{DQH|e——»
s

QSF SAM Address MSB m
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HM 538253B/HM 538254B Series

Read Transfer Cycle 2

trRc
trRAS \ trRP
R —3 \
g S
tcsH tere
treD tRsH
_ y tcas {
CAS IS 7
trRAD tRAL
tasr_| | tRAH Iasc | | tean
Address >§( Row Address

tws twH

Sie

WE X

/o High-Z
Output tbrD
(Output) tpTs || _tbTH ‘ toTp |
_ N4
prioe OO0 / ROOOOOXXXX
tFrsr | |tRFH
psr1 OO0\ LX
tsrs tsan tspH tscc
tsc tscp tsc | tscp
sSC f 3 Inhibit Rising Transition N 7] \ .
— 7 ‘ SCA
- scu tSOHL»
tSRH
SI/0 1 T Valid Sout
(Output) S'i j'H tszs
SI/0 (- Valid N
(Input) @v Sin ><>t<>@
t DQD
tRoD cQD
tcQH
tRQH
tDQH |-
N -
QSF SAM Address MSB 7@
HITACHI
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HM 538253B/HM 538254B Series

Masked Write Transfer Cycle

trc
trAS trp
- —_— r  \
RAS / . _
. tesh— CRP
RSH
RCD teas
—_— \ y
CAS \ /
tasr|| trRaH  tasc tCAH‘
Address DOOX Row JOX Fiires® XX X
tws| | twH
WE ‘ LOXXXX
110 High-Z
(Output) tors|| toTH
DT/OE ‘ LORLIXX XXX XIXOXOROORIXXHXXXXK,
tFsr|| tRFH
psF1 OO0\ L XXLIXXORORXIKXIXOOQOROXXHXXXX,
tsrs ‘tSRD tscc
tsc tscp || tsc tscp
sc f X)OOOOCO Inhibit Rising Transition I 7/ \ /
tsca ~— tsrz— tsio
2o Vaiid ?@@ valid }
(Output) ‘4_, 1‘ ES_|§ fé'H t<SLS> EE':'
SI/O tsoH High-Z — —
(Input) t - tCQD» Valid Sln’@ Valid Sin ><
trop |CQH
trRQH
QSF SAM Address MSB XX
tms H tmH
I/O *1l
(Input) ><><><X 10 Mask Data™ X )
Note: 1. I/O mask data (In new mask mode)
Low: Mask
High: Non mask
I/O: H or L in persistent mask mode.
HITACHI
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HM 538253B/HM 538254B Series

Split Read Transfer Cycle (HM538253B)

tRC
tRAS | tRP
N )S / \
RAS 7 tCSH N
tCRP tRCD tRSH .
[
-+ \ tcAS
CAS tRAD 1 d
tASR|| tRAH (RAL
| | tASC tCAH‘
T SAM Start
Address X, Row @K, Address Vi P<>< ><><>><
tws | [twH
L ‘<_> -~
WE OOXX
tOFF1
|
110 XXX High-Z
(Output) SO0
tpTS | [tDTH
OTIOE QWM jKX
tFsr | | tRFH
]
O OO IR
‘ tcst
tAST .
- tRST
tsTs
s B2\ /ym?®\__ | Bj-1 Bj Vi
tsca
e} tsog ~1SOH, (
Output : £ Valid Valid Valid 7 Valid Valid
(Output) i sout }@K Sout Sout ()() W Sout >®< Sout >@§<
SI/Oo )
(Input) High-Z
tsQD tsQD
tsoH SQH
| \ r
QSF SAM Address MSB 7}@&

Notes: 1. Ym is the SAM start address in before SRT.
2. Bi, Bj initiate the boundary address.
3. A8: Hor L, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can't set on the boundary address.
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HM 538253B/HM 538254B Series

Masked Split Write Transfer Cycle (HM538253B)

trc
trAS | trp
RAS ] } }
tcsH
trcD t tRsH
, X CAS
CAS

tasr||trAH  tasc||tcaH

f SAM Start
Address YOOO0000ON Row JOX S X X

tws | twi
WE >L
toFF1
I/0 \ High-Z
(Output) f
tprs||toTH
brioe OO0C0IOON. || X
tesy |Lren
DSF1 XX
| test
tasT
trsT
tscc
tsts tsc tscp
SC AL Ayma\ L AymeSymiA L/ Bj-2 Bi-1\__/ Bj*2\__/ i
SI/O
(Output)
5| 1S Lsis| |tsi tsis|| s
o OCEDOCE DO 0T
tsop
{soH
QSF SAM Address MSB XX
tms || tmH
I(/I(n)put) 10 Mask Data® X
Notes: 1. Ym is the SAM start address in before MSWT.
2. Bi, Bj initiate the boundary address.
3. 1/0 Mask data (In new mask mode)
Low: Mask
High: Non mask
1/0: H or L in persistent mask mode.
4. A8: HorlL, and upper SAM or lower SAM is set automatically by the internal circuit.

SAM start address can'’t set on the boundary address.
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HM 538253B/HM 538254B Series

Serial Read Cycle

§E ¥ \7
tscc tscc tsce
tsc I tscp tsc || tscp tsc
sc Al #g i
tsea 7 tsca
tsHz tsca tson
tsLz
sl/o i j@z‘ . y . Valid
(Output) Valid Sout i | Valid Sout Valid Sout o
Serial Write Cycle
tswH | tswis, | tswiH tsws
— |
5 oo
" tscc tscc tscc -
tsc .. tscp tsc _,,_ tscp tsc tscp tsc

tsiH

sc T{—#&L—]

| tsis

tsiH

tsis

tsiH

SI/0
(Input)

Valid Sin

X r V . .
7@7 alid Sin

FOQOOHXX

@W@%W Vvalid sin

Read Cycle (HM538254B)

RAS

CAS

Address

1/10
(Output)

110
(Input)

DTIOE

DSF1

tre
trAs trp
——
N ) N
tesH tcrp
trRCD trRsH
tecas
N /
N g
t
trAD RAL teaL |
|tasr| | tran tasc Itean
p'l
Row ,@< Column ><><
tres t
= RRH e
: \ tcac tcop
\ tan truz tchz
trac ;
"/ -
4 Valid Dout —
foze oA torr2
o 000000
t oDD
tors [|_toTH > tROD
3 A
X N /
X - [N - MWWW@O
LN Vi X

48
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HM 538253B/HM 538254B Series

Hyper Page Mode Read Cycle (HM538254B)

tre
trasp trp
_ \
RAS N f
tesH tpc trRsH
trcD tcas tcp tcas tcp tcas tcrp
— \ —\ | r
CAS NG / ’K_j trRAL X /
¢ trAD L teal ‘ tcaL toaL
ASR
| |LRAH t/is_(; <t_C>AH tASE - t_CA.H tasc tcan
— I \ / 7
Address % % ROM‘ Column ] | Column XW\( Column
trcs tRRH |l
|~ lewl tRCH
_ v
WE tRaC tan .
[[tace ACP,
taa teac tcac ~~|tcHz
tcac - - ket~ |tRHZ
Bl
110 Valid Dout ‘@‘ Valid Dout ﬁ@]‘ Valid Dout }
(Output) I 7 k A
tpzc tDOH t DOH <1 ~|tcop
toac tobp
trRDD
(Input) ftbzo |
t
DTS |l |L_IDTH OFF2
DT/OE X/ \
tFSrR tREH |«sl lem|tCEH tFsc | tCFH tESC |<sl len|tCFH
DSF1 trsc
]

RAS-Only Refresh Cycle (HM538254B)

tre
tras trp
JE— — R A
RAS N / .
tcrp trrc |
cas 00 XXX
tAsr || traH
N
Address Row X DORLRXIXXKXXIXHXXHKAIRX
tenz
110
(Output)
tcop
I
/O LOFF2 |en
(Input) toop
1
tors, || _toTh, |
omoe - 0000/ X
trsr || TRFH
psrr - OO0 100
T

WE:HorL

HITACHI
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HM 538253B/HM 538254B Series

CAS-Before-RAS Refresh Cycle (CBRN) (HM538254B)

trRc
trP trAS I trP
— i 2\ \
RAS trRPC \ N
tcp tcsr tcHR tRPC |~ . fesr |
CAS 1\ )X Inhibit Falling Transition
Address
‘ ‘ | tws twH |
WE X7 X
trz Lz tonz )
110 High-Z
(Output)
DT/OE
1] t
|_[FSR RFH
psr1 QOO RILKXKIXHKXXIXHKXHKAXKXXKD
SC:HorL
Hidden Refresh Cycle (HM538254B)
trc trc
trRAS trp trAs \ trRp
I — N M\
RAS Ne 7 \ JZ \
treD tRsH tcHR tcrpP
CcAs N /
tRAD _ traL ||
t
ASR LRAH tascl | tcaH
- s
Address /><><>§Y Row<$<®(r Column |
H | {{irCs tRRHL—( tWS s |« TWH | ‘ ‘
we YOO [ tene
‘ tan ‘ICHZ
| tRHZ
trAC
s N
] | Valid Dout —
(Output) tbze toac r—
110
(Input) tpzo
| toTs ||, toTH
— Y
oroe 00 1 XU LXK
=R, RFHtpsc tcrH 1 IFSR tRFH, |
pser OO OO RXXKXXIKXAXXKK
‘ I
HITACHI
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HM 538253B/HM 538254B Series

Flash Write Cycle (HM538254B)

trc
trAS | trP

RAS / \

tcrp trcD

— 7
cas )OO0 v || o \
Address ><>(: Row %X >X

‘ tws twH
WE >x £
t ‘ tcop
CHZ [i— .
/0 S High-Z
(Output) :
OFF2
tobb tms tMH ‘
s
[T M— i T GOSN
P tpTs tpTH \
- 4
prioe XXX RXXXXXXX

| tFsrR tRFH
DSF1 XXX X
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HM 538253B/HM 538254B Series

Register Read Cycle (Mask data, Color data) (HM538254B)

trc
trAS trp
_ -\
RAS ‘ / t
tCSH CRP
trcD trsH
tcas

CAS N\

tasr|| TrRAH
Address )OOK _ Row X)X XX

tws|| twH  trcs ~—IRRH—,
- | | | ] RCH
WE M W tcac tcpp L2

t
trAC truz CHZ
110 / . 3
(Output) { Valid Out )
tpzc toac tOFF2
1/0 ; tobp T
(Input) t tpzo tROD
DTS t

[«—=||«—IDTH—
S S R V0

| | [ tcrH
DsF1 )OO0 K1 IOOOOOOXXXX XXX

Note: 1. State of DFS1 at falling edge of CAS
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State 0 1
Accessed Mask data Color data
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HM 538253B/HM 538254B Series

Split Read Transfer Cycle (HM538254B)

tRC
tRAS | tRP
)S -
RAS N #tcsn
tCRP tRCD tRSH tCRP
T \L tcAas ‘
CAS M tRAD 1 7
tASR|| tRAH (RAL
| [ [ASE ICAH‘
aress DOOOQOQOOE row KON Ratredt KoOOOOCQO00COCO0K
tws | [twH
L ‘<_> -~
WE
tCHZ
—
o TR e
(Output)  SOXKEONKK S
tDTS | |tDTH
oTIoE W %
tFsr | | tRFH
‘<—><—-1
s XXX
tcsT
tAST N
- tRST
tsTs
sC B2\ /vym
tscA
SI/0 | SOt
(Output) Valid Sout }@ZL
sl/o
(Input)
tsQb tsQD
tSOH SQH
p h .
QSF SAM Address MSB 7}@&

Notes: 1. Ym is the SAM start address in before SRT.
2. Bi, Bj initiate the boundary address.
3. A8: Hor L, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can't on the boundary address.
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HM 538253B/HM 538254B Series

Masked Split Write Transfer Cycle (HM538254B)

RAS

CAS

Address

WE

1/0
(Output)

DSF1

SC

SI/O
(Output)

SI/O
(Input)

trc
tras | trp
\ *
N | W
tcsH
trcD tRsH
‘ tcas }
7 \
tasr||traH  tasc||tcaH
' ' N
2O000O000N Row JOX stesan X0OO000O0O0O0000X
im MJ(X
enz
' High-Z
4
tors||toTH
DT/OE XXXXXXXXXX J@<
tsg | Lren
! test
tasT
tRsT
tscc
tsTs tsc tscp
/BN Aym\ L AmiAvymsA/ Bj-2 Bj-1 / Bj2\__/ i
ois || Lsm tois]|tsm tsis)| s
: _ ] - : _ :
o IO XN @dw O O
Invalid ‘M’
s, Dout tsoH
')
( SAM Address MSB XX

QSF

I/0
(Input)

Notes:

tms

tMH

tcpp
]|
*3
| I/O Mask Data

1.

Ym is the SAM start address in before MSWT.

2. Bi, Bj initiate the boundary address.
3. I/0 Mask data (In new mask mode)

Low: Mask
High: Non mask

I/0: H or L in persistent mask mode.
4. A8: H or L, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can’t set or the boundary address.
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HM 538253B/HM 538254B Series

Package Dimensions

HM 538253BJ/HM 538254BJ Series (CP-40D)

Unit: mm
25.80
26.16 Max
40 21
[(40) [40]
— —
o| o
+l +l
) [{e] [e0]
— —
ol -
— —
1 0.74 0 o
o as
+| 22
o QD + 1
1.30 Max 3 =B 8
\ 8 ——— «o
I ) 1
0.43 £ 0.10 H 9.40 + 0.25
T T
=010
HM638253BTT/HM538254BTT Series (TTP-44/40DA) Unit: mm
18.41
18.81 Max
44 35 32 23
aooonnnonn — oonnonnoonn
o
—
S
—
(o]
OOoOuoooo  OOoooooooo
1 10 13 22
0.30 + 0.10 0.21 (W)
o 1< 1.005 Max 11.76 £ 0.20
I ;E R
2.40 10 0-5
§ l - : Bl o 0.80
= o] s 3
N
— : 2
o o
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