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262,144-word x 8-bit Multiport CMOS Video RAM
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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 TMS34020
features. The HM538254B has Hyper page mode which enables fast page cycle.

Features

¢ Multiport organization:RAM and SAM can operate asynchronously and simultaneously:
— RAM: 256-kword x 8-bit
— SAM: 512-word x 8-bit
¢ Access time
— RAM: 70 ns/80 ns/100 ns max
— SAM: 20 ns/23 ns/25 ns max
¢ Cycle time
— RAM: 130 ns/150 ns/180 ns min
— SAM: 25 ns/28 ns/30 ns min
¢ Low power
— Active  RAM: 605 mW/550 mW/495 mW
SAM: 358 mW/330 mW/303 mW
— Standby 38.5 mW max
¢ Masked-write-transfer cycle capability
* Stopping column feature capability
¢ Persistent mask capability
* Fast page mode capability (HM538253B)
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Features (cont)

— Cycle time: 45 ns/50 ns/55 ns

— Power RAM: 605 mW/578 mW/550 mW
¢ Hyper page mode capability (HM538254B)

— Cycle time: 35 ns/40 ns/45 ns

— Power RAM: 715 mW/660 mW/605 mW

¢ Mask write mode capability
¢ Bidirectional data transfer cycle between RAM and SAM capability
¢ Split transfer cycle capability
¢ Block write mode capability
¢ Flash write mode capability
¢ 3 variations of refresh (8 ms/512 cycles)
— RAS-only refresh
— CAS-before-RAS refresh
— 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 O 1 40 [ Vss
scl 2 39 [] SlVo7
syool 3 38 [] SI/O6
syo1l 4 37 [] SIVOs
srvo2 5 36 [] SI/O4
sio3 [] 6 35 1 SE
DT/OE[ 7 34 [ VO7
vool] 8 33 [1 Vo6
voi1l 9 32 [] /05
vo2 10 31 [] Vo4
o3 [ 11 30 [] Vss
Vss []12 29 [1 DSFH1
WE [ 13 28 (1 NC
RAS[] 14 27 [1 CAS
As[]15 26 [] QSF
A701e 25 [] AO
Ae[]17 24 [1 A1
As[]18 23 [1 A2
A4 19 22 [1 A3
Vee [ 20 21 [ Vss
(Top view)

HM538253BTT Series
HM538254BTT Series

Ve O 1 44 [ Vss
sc 2 43 [1 SI/o7
syool 3 42 [1 Sl/O6
syoi1 [ 4 41 [] SI/O5
syoz[] 5 40 [ SI/O4
syosl 6 39 [1SE
DT/OEL 7 38 [1 /07
rool] 8 37 [ /06
vo1ld 9 36 [] 1/05
rvoz2[]10 35 [] 1/04
NL |11 34| NL
NL |12 33| NL
roz13 32 [1 Vss
Vgg [ 14 31 [] DSF1
WE[] 15 30 [1 NC
RAS[] 16 29 [] CAS
A8 ] 17 28 [1 QSF
A7 18 27 [ A0
Ae[]19 26 [1 Al
As5[] 20 25 [1 A2
A4 |21 24| A3
Vee [ 22 23 [1 Vss
(Top view)
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Pin Description

Pin Name Function

AO-A8 Address inputs

1/100-1/107 RAM port data inputs/outputs
SI/00-SI/107 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

DSFA1 Special function input flag
QSF Special function output flag
Ve Power supply

Vgs Ground

NL No lead

NC No connection

HITACHI
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Block Diagram
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Pin Functions

RAS (input pin): RAS is a basic RAM signal. It is active in 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/HM538254B.

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.

A0-AS8 (input pins): Row address (AX0-AXS) is determined by A0O-AS8 level at the falling edge of RAS.
Column address (AYO-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
address is the 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 I/O level at the time,
write on each I/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 a transfer cycle, the direction of transfer is determined by WE level at the falling edge of
RAS. When WE is low, data is transferred from SAM to RAM (data is written into RAM), and when WE is
high, data is transferred from RAM to SAM (data is read from RAM).

1/00-1/07 (input/output pins): I/O pins function as mask data at the falling edge of RAS (in mask write
mode). Data is written only to high I/O pins. Data on low I/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 s high at the falling edge of RAS, RAM and SAM operate independently.

SC (input pin): SC is a basic SAM clock. In a serial 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 is incremented at the rising edge of SC.

S1/00-S1/O7 (input/output pins): SI/Os are SAM input/output pins. I/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.

DSF2 (input pin): DSF2 is also a special function data input flag pin. This pin is fixed to low level in all

HITACHI
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operations of the HM538253B/HM538254B.

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.

Table 1 Operation Cycles of the HM538253B/HMS38254B

RAS CAS Address I/On Input
Mpnemonic L
Code CAS DT/OE WE DSF1 DSF2 DSF1 DSF2 RAS CAS RAS CAS/WE
CBRS 0 — 0] 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 —

HITA70HI
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Table 1 Operation Cycles of the HM538253B/HMS538254B (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 (hew/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 HM538253B/HM538254B

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 I/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 (tz,,) specifications are added to enable fast page
mode/hyper page mode.

HITACHI
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RAM Write Cycle (Early Write, Delayed Write, Read-Modify-Write)(DT/OE high, CAS high and DSF1
are low at the falling edge of RAS, and DSF1 is low at the falling 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, a write cycle is executed. If WE is set low before the CAS falling edge, this cycle becomes an early
write cycle and all I/O become in high impedance. If WE is set low after the CAS falling edge, this cycle
becomes a delayed write cycle. I/O does not become high impedance in this cycle, so data should be entered
with OE in high. If WE is set low after tewp (min) and t,wp (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. In this cycle also,
to avoid I/O 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 I/O pin and used. Whether or not an I/O is written depends on
1/0 level at the falling edge of RAS. The data is written in high level I/0Os, and the data is masked and retained
in low level I/Os. This mask data is effective during the RAS cycle. So, in page mode cycles the mask data is
retained during the page access.

If a load 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 I/O 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 Mode 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 (tg5), and
access time from CAS precharge (t,p) 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 tg,gp max (100 ps).

Hyper Page Mode 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 is low. Its cycle time is 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 (t4), RAS to column address delay time (tgsp), and
access time from CAS precharge (t,cp) are added. column address is latched by CAS low edge triger, access
time from CAS is determined by t.,c (t,, from column address, t ., from CAS high edge). Dout data is 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 tz,gp max

(100 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 data is 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 I/O. This register is
composed of static circuits, so once it is set, it retains the data until reset. Since color register set cycle is the
same as the usual read and write cycle, so read, early write, and delayed write cycle can be executed. In this

HITACHI
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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 data is 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/0. This mask register is composed of static circuits. So once it
is reset by CBRR cycle, it retains the data until reset or reselect. Once LMR is set, mask write cycle data is
written by persistent mask data. Since mask register set cycle is just the same as the usual 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 bit) is cleared to O or 1 at each I/O
according to the data in the color register mentioned before. It is also necessary to mask I/O in this cycle.
When CAS and DT/OE is set high, WE is low, 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 all bits can be cleared in 1/512 of the usual
cycle time. (See figure 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 a block write cycle, 4 columns of data (4 column X 8 bit)
are cleared to 0 or 1 at each I/O according to the data of color register. Column addresses A0Q and Al are
disregarded. The mask data on I/Os and the mask data on column address can be determined independently.
I/O 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 data on 8 I/Os 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 I/0. The mask
data is the same as that of a RAM write cycle. High I/O is cleared, low I/O is not cleared and the internal data
is retained. In new mask mode, the mask data is available in the RAS cycle. In persistent mask mode, I/0
don’t care about mask mode.

HITACHI
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RAS

CAS

Address Y RowX)( XXX XX XX XX

N\

I 4

Color Register Set Cycle
|

Flash Write Cycle |

\ /amm

)/7

Flash Write Cycle N

/

\ 5/

\

XX KOO0

we /1 NA__ L0\ | L0000CCOOOUIN | /
oo [/ |\ 7 |\ |\
psF1 L/ \ ] NROOOOO000Y |\ XX
/O XColor DataX)O0X "1 X X X1 XX XX

Set color register

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

Note: 1. IO Mask Data (In new mask mode)
Low: Mask

High: Non Mask

In persistent mask mode, 1/O don't care

Execute flash write into
each I/O on row address
Xj using color register.

Figure 1

Use of Flash Write
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(‘Dolor Register Set Cycle ‘ Block Write Cycle R Block Write Cycle R

e /am I\ s
cas N/ /7
Address JXRowX XRowX)YColumn A2-AgY XRowX)(XColumn A2-AgX
we 7/ XD LOOK A KON JOOCOK 1 XU /XX
DT/IOE ¥/ X 7\ /XXX

psFi ¥ OO0 LY NN Y \
Vo DO0XColor DataX)OX 1 X)X Column Mask{OOX 1 (X Column Mask) )X

1

WE Mode I/O data/RAS
Low New mask mode Mask

Persistent HorL

mask mode (mask register used)
High No mask HorlL

/O Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, /O H or L
Column Mask Data

1/00 | ColumnO (AO = 0, A1 = 0) Mask Data

/01 | Column1 (A0 = 1, A1 = 0) Mask Data |Low: Mask

/02 | Column2 (A0 = 0, A1 = 1) Mask Data

I/O3 | Column3 (A0 = 1, A1 = 1) Mask Data | High: Non Mask

Figure 2 Use of 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
— Read transfer cycle and split read transfer cycle: RAM to SAM
— 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)
— Read transfer cycle: SI/O output
— Masked write transfer cycle: SI/O input

HITACHI
12

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS538253B/HM538254B Series

¢ Determine first SAM address to access after transferring at column address (SAM start address).

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

¢ Use the 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 data in 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
data from RAM to SAM.

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

RAS /
CAS \ /
Address X Xi X v X
DT/OE \ L i
DSF1 _\— tspp|| tspH
sc._/ \\_/ \\_/w \\_/ \\_/_
sl/o Yj X Yj+1
SAM Data before Transfer SAM Data after Transfer

Figure 3 Real Time Read Transfer

When read transfer cycle is executed, SI/O becomes output state by first SAM access. Input must be set high
impedance before tg;q (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 I/0 data in a row of data input by serial write cycle to

HITACHI
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RAM. Whether I/0 data is transferred or not depends on the corresponding I/0 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 tgy, (min) after RAS becomes high. SAM access is 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 AXS8 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

1 1 Possible

RAM H H RAM
Impossible
P
RAM N BN BN B | RAM
| | sam [ | sAM
(Read transfer cycle) (Write transfer cycle)

Figure 4 Example of 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/HM538254B 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 AQ 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

HITACHI
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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 AQ to A7 while data is read from data register DR1, 256-word X 8-bit data is transferred
to data register DR2. After data is read from data register 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 data on 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 I/O Bus
SAM Column Decoder
SAM /O Bus
DR2

DRoO

SAM |/O Buffer

1

SO

Figure 5 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 tgys (min) timing specified between SC rising (boundary address) and RAS falling. In split transfer
cycle, the HM538253B/HM538254B must satisfy tggr (min), tegr (min) and t,gr(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/O 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 during RAS low in
write transfer. Masked split write transfer cycle makes it possible. In this cycle, tgg (min), trgr (Min), tegr
(min) and t,gr (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 is in output state, masked write transfer cycle should be executed to

HITACHI
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HM3538253B/HMS538254B Series

switch SI/O into input state. Data transferred 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)

CAS /

tcst(min)

Address X Xi ><:>§: Yj X
tasT(min) N -

DT/OE \ /
DSFH / \
SC _/ B Ym — ABi-1\ /8 \/ Y

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

Figure 6 Split Transfer Limitation

Table 2 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 1
Notes: 1. A0, A1,and A8: Hor L
2. x: HorlL
HIT%CHI
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HMS538253B/HM538254B 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 is B7.)

First a read data transfer cycle is executed, and SAM start addresses AQ to A8 are set. The RAM data is
transferred to the SAM, and SAM serial read starts from the start address (Y1) on the lower SAM. After that,
a split read transfer cycle is executed, and the next start address (Y2) is set. 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 (Y2) on the upper SAM (jump 1) and continues. Then the second split read
transfer cycle is executed, and another start address (Y3) 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 (Y3)
on the lower SAM. In 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 AO, 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:
"Tblt" Boundaries (B7)

Cor T T

(Y3)

<
N

:
1

1Start Jump 1 Jump 2
i Lower SAM o Upper SAM o
i’ 256 bit g 256 bit i

Figure 7 Example of 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 tgpg
(min) and tygr (min) between RAS falling and SC rising.

No Reset CBR cycle (CBRN): This cycle becomes no reset CBR cycle (CBRN) by driving CAS low, WE

HITACHI
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HMS538253B/HM538254B Series

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), the internal 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 data isn’t fetched into the data register. The internal pointer is incremented 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 O 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-before-RAS (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 data transfer 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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HMS538253B/HMS538254B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vo -1.0to +7.0 \
Supply voltage relative to Vg Vee -05t0+7.0 \
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55t0 +125 °C

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

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 4.5 5.0 55 \ 1
Input high voltage Vi 24 — 6.5 \Y 1
Input low voltage A -0.5% — 0.8 \Y% 1
Notes: 1. All voltage referred to Vg
2 -3.0V for pulse width < 10 ns.
HITlAQCHI
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DC Characteristics (Ta=0to +70°C, V..=5V £10%, Vi, =0V)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current g, — 110 — 100 — 90 mA RAS,CAS SC=V,,SE=
cycling Vi
tre = Min
lees — 165 — 150 — 140 mA SE=V,,
SC cycling
tscc = min
Block write current  logyaw — 115 — 105 — 90 mA RAS,CAS sSc=V,,SE=
cycling Vi
tee = Min
lecrw — 170 — 155 — 140 mA SE=V,,
SC cycling
tsec = Min
Standby current looa — 7 - 7 — 7 mA RAS,CAS=V, SC=V,,SE=
Vi
lecs — 65 — 60 — 55 mA SE=V,,
SC cycling
tsec = Min
RAS-only refresh loos — 110 — 100 — 90 mA RAS cycling SC=V,,SE=
current CAS =V, Vi,
tre = Min
leos — 165 — 150 — 135 mA SE=V,,
SC cycling
tscc = mMin
Fast page mode locs — 110 — 105 — 100 mA CAS cycling SC=V,, SE=
current RAS =V, Vi,
(HM538253B) tec = min
looio — 160 — 155 — 150 mA SE=V,,
SC cycling
tsce= Min
Fast page mode locanw — 130 — 125 — 120 mA CAS cycling sc=V,,SE=
block write current ™ RAS =V, vV,
tpe = mMin
lociosw — 185 — 175 — 165 mA SE=V,,
SC cycling
tscc = min
HITACHI
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DC Characteristics (Ta =0 to +70°C, V.=5V £10%, Vi, =0 V) (cont)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Hyper page mode I, — 130 — 120 — 110 mA CAScycling sSc=V,,SE=
current RAS =V, Vi
(HM538254B) ™ tec = min
lecto — 18 — 170 — 160 mA SE=V,,
SC cycling
tscc = min
Hyper page mode  lggew — 155 — 140 — 130 mA CAS cycling scC=V,, SE=
block write current ™ mA RAS =V, Vi
tec = Min
leciosw — 210 — 190 — 175 175 SE=V,,
SC cycling
tsce = Min
CAS-before-RAS locs — 8 — 75 — 65 mA RAScycling sC=V,,SE=
refresh current tee = Min Vi
lects — 140 — 130 — 120 mA SE=V,,
SC cycling
tsce = Min
Data transfer current lgg, — 130 — 115 — 100 mA RAS, CAS scC=V,,SE=
cycling Vi,
tge = Min
looia — 180 — 165 — 145 mA SE=V,,
SC cycling
tscc= Min
Input leakage I, -0 10 -10 10 -10 10 pA
current
Output leakage lo -0 10 -10 10 -10 10 pA
current
Output high voltage V,, 24 — 24 — 24 — VNV loy =—1 MA
Output low voltage V. — 04 — 04 — 04V 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.c).

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

Vss)

Parameter Symbol Typ Max Unit Note
Input capacitance (Address) C, — 5 pF 1
Input capacitance (Clocks) C. — 5 pF 1
Output capacitance (1/0, SI/O, QSF) Cio — 7 pF 1

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

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

Test Conditions

¢ Input rise and fall time: 5 ns
¢ Input pulse levels: Vg to 3.0 V
¢ Input timing reference levels: 0.8 V, 2.4V
¢ Output timing reference levels: 0.8 V,2.0V
¢ Output load: RAM 1 TTL + C; (50 pF)
SAM, QSF 1 TTL + C; (30 pF) (Including scope and jig)

HITACHI
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HMS538253B/HM538254B Series

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 tras 70 10000 80 10000 100 10000 ns
CAS pulse width toas 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 toan 12 — 15 — 15 — ns
RAS to CAS delay time treo 20 50 20 60 20 75 ns 2
RAS hold time referred to CAS trsn 20 — 20 — 25 ns
CAS hold time referred to RAS toow 70 — 80 — 100 — ns
CAS to RAS precharge time tome 10 — 10 — 10 — ns
Transition time (rise to fall) tr 3 50 3 50 3 50 ns 3
Refresh period trer — 8 — 8 — 8 ms
DT to RAS setup time tors 0 — 0 — 0 — ns
DT to RAS hold time tomw 10 — 10 — 10 — ns
DSF1 to RAS setup time trsn 0 — 0 — 0 — ns
DSF1 to RAS hold time tren 10 — 10 — 10 — ns
DSF1 to CAS setup time tesc 0 — 0 — 0 — ns
DSF1 to CAS hold time toew 12 — 15 — 15 — ns
Data-in to CAS delay time tore 0 — 0 — 0 — ns
Data-in to OE delay time tozo 0 — 0 — 0 — ns
Output buffer turn-off delay referredto  to, — 15 — 20 — 20 ns
CAS
Output buffer turn-off delay referred to  tor, — 15 — 20 — 20 ns 5
OE

HIT%CHI
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Read Cycle (RAM), Page Mode Read Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS taac — 70 — 80 — 100 ns 6,7
Access time from CAS toac — 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 trcs 0 — 0 — 0 — ns
Read command hold time trcn 0 — 0 — 0 — ns 10
Read command hold time referred to tren 0 — 5 — 10 — 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 — 40 — 45 — ns
Column address to CAS lead time tead 35 — 40 — 45 — ns
Page mode cycle time tec 45 — 50 — 55 — ns
CAS precharge time tee 7 — 10 — 10 — ns
Access time from CAS precharge tace — 40 — 45 — 50 ns
Page mode RAS pulse width trase 70 100000 80 100000 100 100000 ns
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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 tweon 12 — 15 — 15 — ns

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

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

Write command to CAS lead time towe 20 — 20 — 20 — ns
Data-in setup time tos 0 — 0 — 0 — ns 12
Data-in hold time tou 12 — 15 — 15 — ns 12
WE to RAS setup time tws 0 — 0 — 0 — ns

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

Mask data to RAS setup time tus 0 — 0 — 0 — ns

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

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

Page mode cycle time tec 45 — 50 — 55 — ns

CAS precharge time tee 7 — 10 — 10 — ns

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

HIT%CHI
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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 towo 40 — 45 50 — ns 14
Column address to WE delay time tawp 60 — 65 — 70 — ns 14
OE to data-in delay time tooo 15 — 20 — 20 — ns 12
Access time from RAS trac — 70 — 80 — 100 ns 6,7
Access time from CAS toac — 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 trap 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 towe 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 tou 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 tosk 10 — 10 — 10 — ns
refresh)
CAS hold time (CAS-before-RAS toum 10 — 10 — 10 — ns
refresh)
RAS precharge to CAS hold time taec 10 — 10 — 10 — ns

HIT%CHI
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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 teoo 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  tqer 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 toaL 25 — 30 — 3% — ns
Hyper page mode cycle time tec 35 — 40 — 45 — ns
Hyper page CAS precharge time tep 5 — 10 — 10 — ns
Hyper page data out hold time toon 4 — 5 — 5 — ns
Data-out buffer turn-off time (RAS) tauz — 15 — 20 — 20 ns
Data-out buffer turn-off time (CAS) tonz — 15 — 20 — 20 ns
RAS to data-in delay time troo 20 — 20 — 20 — ns 13
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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 toon 20 — 20 — 25 — ns
DT hold time referred to taom 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 tems 15 — 20 — 30 — ns
1st SC to RAS hold time temm 70 — 80 — 100 — ns
1st SC to CAS hold time ton 25 — 25 — 25 — ns
1st SC to column address hold time toan 40 — 45 — 50 — ns
Last SC to DT delay time tsoo 5 — 5 — 5 — ns
1st SC to DT hold time teom 10 — 13 — 15 — ns
DT to QSF delay time toao — 30 — 35 — 35 ns 15
QSF hold time referred to DT togm 5 — 5 — 5 — ns
Serial data-in to 1st SC delay time ters 0 — 0 — 0 — ns
Serial clock cycle time tsce 25 — 28 — 30 — ns
SC pulse width tso 5 — 10 — 10 — ns
SC precharge time tsce 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 tas 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — ns
RAS to column address delay time trap 15 35 15 40 15 55 ns
Column address to RAS lead time traL 35 — 40 — 45 — ns
RAS to QSF delay time trap — 70 — 75 — 85 ns 15
CAS to QSF delay time tean — 35 — 35 — 35 ns 15
QSF hold time referred to RAS tran 20 — 20 — 25 ns
QSF hold time referred to CAS toan 5 — 5 — 5 — ns
HITQgCHI
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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 tsrs 15 — 20 — 30 — ns
RAS to SC delay time temo 20 — 25 — 25 — ns
Serial output buffer turn-off time terz 10 30 10 35 10 50 ns
referenced to RAS
RAS to serial data-in delay time tsio 30 — 3% — 50 — ns
RAS to QSF delay time trao — 70 — 75 — 85 ns 15
CAS to QSF delay time toao — 35 — 35 — 35 ns 15
QSF hold time referred to RAS tran 20 — 20 — 25 — ns
QSF hold time referred to CAS toan 5 — 5 — 5 — ns
Serial clock cycle time tsce 25 — 28 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tscep 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 tas 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — ns
HIT?QCHI
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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  tqe, 70 — 80 — 100 — ns
Split transfer hold time referred to CAS  te, 20 — 20 — 25 — ns
Split transfer hold time referred to tast 3% — 40 — 45 — ns
column address
SC to QSF delay time tsap — 30 — 30 — 30 ns 15
QSF hold time referred to SC teau 5 — 5 — 5 — ns
Serial clock cycle time tsce 25 — 28 — 30 — ns
SC pulse width tso 5 — 10 — 10 — ns
SC precharge time tece 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 tas 0 — 0 — 0 — ns
Serial data-in hold time tam 15 — 15 — 15 — ns
RAS to column address delay time trao 15 35 15 40 15 55 ns
Column address to RAS lead time trar 3% — 40 — 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 tsc 5 — 10 — 10 — ns
SC precharge width tsoe 10 — 10 — 10 — ns
Access time from SC tsca — 20 — 23 — 25 ns 15
Access time from SE toea — 17 — 20 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial output buffer turn-off time referred tg,,, — 15 — 20 — 20 ns 5,17
to SE
SE to serial output in low-Z tsz 0 — 0 — 0 — ns 5,17
Serial data-in setup time tas 0 — 0 — 0 — ns
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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 tews 0 — 0 — 0 — ns
Serial wrtie enable hold time tswh 15 — 15 — 15 — ns
Serial write disable setup time towis 0 — 0 — 0 — ns
Serial write disable hold time tswm 15 — 15 — 15 — ns
Notes: 1. AC measurements assume t; = 5 ns.

2. When tg, > taep (Max) and tg,, > tea, (Max), access time is specified by to, or t,,

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

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

5. tpyz (Max), tey, (Max), torr (Max), o, (Max), tyy, (Max) and ty, (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.

6. Assume that tp.y < top (Max) and tp,y < tpap (Max). If toe, Or tey, is greater than the maximum
recommended value shown in this table, t.,; exceeds the value shown.

7. Measured with a load circuit equivalentto 1 TTL loads and 50 pF.

8. When tg, 2 tae, (Max) and tg.y < thyp (Max), access time is specified by teuc-

9. When tgp < taep (Max) and tp,y 2 tey, (Max), access time is specified by t,,.

10. If either tg¢, Or trs, is satisfied, operation is guaranteed. (HM538253)

If both tgc,, and tgx, are satisfied, operation is guaranteed, (HM538254)

11. When t,cs 2 tycs (Min), the cycle is an early write cycle, and I/O pins remain in an open circuit (high
impedance) condition.

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

13. Either ty, (Min) or tyy, (Min) must be satisfied because output buffer must be turned off by CAS or
OE prior to applying data to the device when output buffer is on. (HM538253B)

Either tepp (Min), tops (MIN) or trg, (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)

14. When tyup 2ty (Min) and tows 2 tewp (Min) in read-modify-write cycle, the data of the selected
address outputs to an I/O pin and input data is written into the selected address. tp, (min) must be
satisfied because output buffer must be turned off by OE prior to applying data to the device.

15. Measured with a load circuit equivalentto 1 TTL loads and 30 pF.

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

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

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

19. 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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WE teac
‘ taa teop
‘ trac toFF1
1o . L
(Output) toze ton | Valid Dout 2
torrz
(Input) i tozo 4
tors | |_ totH
DT/0E O /
tFsr tRFH tesc | torn
DSF1 ;Z X( / ; \
HITACHI
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HMS538253B/HM538254B Series

Fast Page Mode Read Cycle (HM538253B)

tre
trasp
N
RAS N
tcsH tpc
trReD tcas tcp tcas tcp
\ M\ 7
CAS N 7 N /
. trap | | |fcaL oAl
A [tran tasgl| Tgan tasc [ltcan  ltasc
scross 0 Y RowX DX ot K0T Gotamn X000
A
Rc‘f_ tReH, | |tres1ReH] |
tRAC_ toFFy I taA [toPF
tAA tacp
icac icac
o) Vaiid #Vaio Y
(Output) N Dout £ A_Dout
tbze tcodl Ly tpze CDD | ey
toac_|toFFz toac _|toFFz
110 hN
(Input) ><”tDzo
1DTS || | IDTH
oroe OGN T A 00N 000N
tl;%af tRFH n <:&CFH tFSC |wnl w tFSC | m
FsC
osrt DN N N N L X
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HM3538253B/HMS538254B Series

Write Cycle
Table 3 below applies to early write, delayed write, page mode write, and read-modify write.

Table 3 Write Cycle State

RAS CAS RAS RAS CAS
DSF1 DSF1 WE 1’0 /0
Menu Cycle W1 W2 W3 w4 W5
RWM  Write mask (new/old) 0 0 0 Write mask'™ Valid data
Write DQs to 1/0s
BWM  Write mask (new/old) 0 1 0 Write mask® Column mask™
Block write
RwW 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
I/O Mask data (In new mask mode)
Low: Mask

High: Non mask
In persistent mask mode, /O H or L
2. Reference Figure 2 use of block write.
3. I/O write mask data
Low: Mask
High: Non mask
4. Column Address: Hor L
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HMS538253B/HM538254B Series

Early Write Cycle
tre
tras | trp
RAS N / \
tesH tcrp
| trep tRsH
— Y tcas /
CAS X 7
| 1asR | | tRAH - ‘tASC tCAH
Address m prv ,®§( Column j}( ><><
tws || twH twes | | twon|
. v » \
we O ws XN
High-Z
1o 9
(Output) tMs tMH | tos oy
1o o @i
(Input) @i wa 7 WS }(
| tots || toTH
orioE  O0ff XXX
tFSR tRFH tFrsc || tcFH
) G € G
WI to W5: See write cycle state table for the logic states.
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HMS538253B/HM538254B Series

Delayed Write Cycle
tre
tRaAs L trp
RAS \ f 3
tosH terp
trep tRsH

. Y tcas /
CAS i i y 7

{ ASR | | tRAH tasc Tonn

l

Address m Row 7@: Column >X

tws || twn L RWL o ‘
— t
we DX we X7 N
110 @ : :
(Output) IMs tin tpzc 1ps DH
1o W \ /
(Input) w4 1’@ ) w5 E(

] 4 torre ;

pTs | |tDTH 1 OEH
- o] = oDD ]
prioe O KO XX

trsr || tRFH trsc | [tcrn

s \

DSF1 X)i( w1 ,5®§( w2

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

Fast/Hyper Page Mode Write Cycle (Early Write)
A tRP
RAS A
tcrP
_ P ———
CAS
Address
WE
S
tput t t 1

(Output) ms _|[imH 1D ||tpH tos len tDH tos i tDH
IO — / \
(nputy DKW AAAWs X _ws YXOO0CK ws X

1DTS |yu! le o tDTH
— 7
DT/OE w’ tRER

tFsR{« e~ trscfem > tCFH tFsc tcFH trsC=s e~ teFH

X A AVAVAVAVAVY
psr1 OO0 XK we XoOOOOK we KoOOOOX e XoOOOOOOOOOON
WI to W5: See write cycle state table for the logic states.
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HMS538253B/HM538254B Series

Fast/Hyper Page Mode Write Cycle (Delayed Write)

tRe
tRASP ‘ trP
I I %—3
RAS N /£ \
tcsH tpc ] tRsH i
CP CRP
tRcD tcas top tcas tcas
CAS s / b
t t 7 ¢ Iy 7
ASR |dpantasc tcaH ol tcaH tasc tcan
low | Low] BETR
tws | |twH 1 1 CWL
s L TWP s twp WP
we w7 ) \ Y
110 High-Z
(Output) tms | [tMH tps | |[tpH tl:lSJ toH tESJ tDH
[~ [~ [~ [~
o) e v ‘v
(Input) ZXX WM "‘ )gx W5 1§< AWS K
toTs |, 1OEH, |
— = 4
DT/OE
t%> tRFH tF?.C. tcrH tFsc || tcFH tFsc | |tcEH W >O<><
FSR |wam| R ] lamm| [
4
ose1 TOXwn KIOKwe Wz Mwe X0
WI to W5: See write cycle state table for the logic states.

Read-Modify-Write Cycle

trwe
e trws _trp
RAS —
\ RN
tRcD tcrP
CAS { A‘_-——_
tRAD N Vi
1ASR | | trAH tasc_||tcaH
pasess X iow Yoot X X
" tAWD tRWL ﬂ\
WS, | | dwH 1RCS| towp towL
\WE 4 \ twe
we O ws ] teac A
taa T
tRAC
1’0 - X
(Output) —ZVaIId Dout) : :
| tms | [ tMH tbze toac tps DH
oy DX Wi X (XXX
(Input) w4 ,@ bzo orra W5 p
tDTs toTH ™ tooo toEH
DT/OE < z 7 ( / W
tFsR | |_tRFH tFsc |[tcFH
e

oot T _wi_ XX _we XT

WI to W5: See write cycle state table for the logic states.
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HMS538253B/HM538254B Series

RAS-Only Refresh Cycle (HM538253B)

RAS
CAS

Address

110
(Output)

110
(Input)

DT/OE

DSF1

tre
tras trp
. N 7 t | W
CRP RPC__,
i t t
ASR RAH
XX Row XXX XXX XXXX X
torF1
SRR
tcop
LOFF2 e 7
o XX XXX
tors, || _toTH, |

7

trsr || tRFH

RAXXXX

XN

LXOOOCOOAOOONXX

WE :HorlL

CAS-Before-RAS Refresh Cycle (CBRN) (HM538253B)

RAS
CAS
Address
WE

l[e]
(Output)
DT/OE

DSF1

tRC
trP tRAs I tRP
A
/. trec N \
tcp tcsr teHR tRPC tosh
X /) Inhibit Falling Transition X )(\
XXX = X

toFF1
T ST TN High-Z
K XK KN RRK AR KK 9
RS

tFsrR tRFH

X

i

SC:HorlL
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HMS538253B/HM538254B Series

Hidden Refresh Cycle (HM538253B)

tre tre
tRAS trRP tRAS . trp
J— -\ .\
RAS N / e 1L \_
treD tRsH tCHR tcrp
CAS N /
tRAD  tgaL | N
SR trard tascl| | 1cAH

Address ><>§: Row<’i®( Column : X
I 4108 | trmree  tws lewl e IWH )

WE W tcac W W

‘ tAa

trac

/O < Valid Dout ‘S—

(Output) tpze toac

I[e] BN
(Input) ><;‘ 1pzo

|toTts ||, toTH

omoe )00 X

tFsr || tRFH

lem tFSC] tcFH L IFSR tRFH
psFt - DO\ M%[ LS RXXXX XX

tOFF1

1OFF2

CAS-Before-RAS Set Cycle (CBRS)

trc
trp tRAs i trp
RAS / \ / \
trre . fcsRr tcHR | tcrp
‘ -
CAS N\ />OCx Inhibit falling transition i
tasr|| tRAH
1
Address
(A2-A7) DOOOOK Stop Address X)O0C
tws|| twH
WE XN £X
Vo High-Z
(Output)

{inouty H X X X X

DT/OE X X X
tFSR |=—» =~ LRFH
DSF1 OO X X

Note: A0, A1, A8: Hor L
SC: HorL

HITACHI
39

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS538253B/HM538254B Series

CAS-Before-RAS Reset Cycle (CBRR)

trc

trp tras | trp

% / \‘ ,f \\_
tree | fcsm tcHR tcrp

CAS \ ,Wlnhibit falling transition W
Address () X >< X
- tws [=— [ twH
WE X AV X X X
/O High-Z
(Output)
/O
(Input) XXX HX>O< XXX XX XX

DT/OE OO JXXX XXXX XXXX
tFsR '« tRFH
DSF1 X{

tsts tRsT

SC _/ \ ) Bi*1 \___. Bj-2 Bj-1 / Bj*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 tgg (Min) between RAS falling and
SC rising.
2. Ym, Yn are the SAM start address in before SRT/MSWT.
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HMS538253B/HM538254B Series

Flash Write Cycle (HM538253B)

trc
tRAS | tRP
RAS / N\
tcrP trRcD
i \
CAS
XXX tnsn || e XXX XXXX
Address X _Fow XX 7 7 X
tws twH
WE DO AX
tcop
tOFF1 High-Z
/0 ORIV IKXIN -
(Output) SRR
toFF2
tobp tms || tMH |
4
vo  ———————X wask oma_Y0OUCCO000CO00CO000CT000000
P toTs toTH
—_— 4
DT/OE M tFSR tRFH
psr1 QOO0 A XX
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HMS538253B/HM538254B Series

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

trc
trAs trp
_ - X\ \
RAS \ / : \N
t s CRP
trep trsH
tcas
CAS \ /
tasr|| traH
Address )OOXK  Row X X OO
Ctws|| twn  tres LftRRH—»t
L | | | . RCH
we 0 7 \
i tcac tcop
RAC toFF1
/O / - \
(Output) \ Valid Out )
tbzc toac torr2 [+ oD
/1O \ 7
(Input) >< f tbzo ‘XZXXX:
tprs i
jm——| =—— L DTH —»|
- \
pTI0E 00U oall s trso ; A AX
| | 1 tcrH
psFt SO0 X+ XX XX
Note: 1. State of DFS1 at falling edge of CAS
State 0 1
Accessed Mask data Color data
data (LMR) (LCR)
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HMS538253B/HM538254B Series

Read Transfer Cycle 1
tRC
tRAS tRP
_ \
RAS N / \
tesH tcrP
tRcD tRSH
N tcas y
CAS N\ /
tRAD tRAL
tASR || tRAH tAasc| | tcAH

Address ><><>§: Row §®{ SAM Start ><>< >< X

N__Address
oo, | |~
WE 7 X X

1) High-Z
(Output) tcoH tDRD
1DTS tADH tpTP
o —\ tRDH Ir |
DT/OE 7 XXX
tFsR || tRFH
DSF1 z%zx ;L<>< ><
tscc tscc tscc tscc |
tsbp tsDH t301 tscp
l \ 4
sc \ / \ / \
/ tscal M 7 |tsca 7| tsca / tsczx — .
SOH
1SOH o 1SOH I 1SOH 1SOH 44444%
) Valid Sout K40 Valid Sout (Valid SoutW(Valid Sout Valid Sout X000
(Output) Previous Row-’l ~—— New Row
SI/0O High—Z
(Input) tbab

tDQHI -

QsF SAM Address MSB KX
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HMS538253B/HM538254B Series

Read Transfer Cycle 2
trRc
trAs trP
S  — X
RAS g‘ {
tcsH tore
tRcD tRsH
. \ tcas {
CAS (‘Y 72
trRAD tRAL
tASR_| | tRAH tasc | | tcaH
2 3 { SAM Start
Address Q<><>K( Row 7®( Addresas1 7§<>< ><>< >X
tws twH
_
WE S A
o High-Z :
DRD
(Qutput) tots | |_toTH L%
- 7
DT/OE ;Z EZX 2 >< * EK
trsr | |tRFH
psF1 00N LXXXXHXHXXXX
tsRs
tsan tspH tscc
tsc tsop tsc | _tscp
sc S XX Inhibit Rising Transition (JON* )/ \ /
— ‘ SCA
tscH <—>tSCA
tSAH X Valid Sout XK
SO Tos TTtem tszs W A
(Output) .
SI/0 Valid D
(Input) Sin ><><jl
tcap tpap
traD
tcaH
traH
tDQH |
QSF SAM Address MSB :@Zi
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HMS538253B/HM538254B Series

Masked Write Transfer Cycle

RAS

CAS

Address

WE

1’10
(Output)

DT/OE

DSF1

SC

SI/O
(Output)

Sl/o
(Input)

QSF

/1O
(Input)

tre
tRAs trp
.
\ / . \
Tosn CRP
trcD toas SH
\\ )z
tasr|| traH  tAsc||tcan
><X; Row @ S/-\;:\idreégrt ;K>< ><X
tws|| twH
High-Z
tors|| totH
\ £ X
1rsRr||tRFH
tsmrs tsrRD  tscc
tsc tscp || tsc  tscp
X< Inhibit Rising Transition X\ / /
tsca ~— tspz—= tsiD
Vald ) Valid
'® / tsis||tsH  tsis||tsiH
tsoH High-Z — —
Valid Sin Valid Sin
; e tCQD~ \ ><X :@ K
trqp LCQH
tRQH
SAM Address MSB XX

VOO 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.
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HMS538253B/HM538254B Series

Split Read Transfer Cycle (HM538253B)

tRC
tRAS I tRP
— N j‘ A
RAS N\ £icsn
tCRP tRCD tRSH tcRP
N ><>¢ \ tCAS
CAS tRAD ~
tASR| | tRAH {RAL -~
ot tAsc || _tCAH
paross T X o YK S0 X SO0000K
e XXX
/o High-Z
(Output)
DT/OE
DSF1 ><
tsTS
sC /e2\__Symt \__4
tscA
o) IS ( ‘
Output ' ( Vald Valid ¢ Vaid \/ 7/ Valid valid
©utpu) vaigson TN Vol o & Lol XX XX
Eille) '
(Input) High-Z
tsQb tsab
tsQH Sy

N -
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: H or 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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HMS538253B/HM538254B Series

Masked Split Write Transfer Cycle (HM538253B)

tre
tras | trP
RAS \ A‘ \
tcsH
treD i
: CAS
CAS X/ \ /
tasr||traH  tasc| tcaH
Address X Row YO st XX X
tws|| fwh
WE N XXX
torF
/O \ High-Z
(Output) /
tors|| tpTH
bTioE s X
tEsr|| tRFH
’4——- <—>‘
DSF1 iV XX X X
! tcst
tasT
trsT
tscc
tsTs tsc tsce
SC /AL Aym N\ SN/ ymi\(/ Bj-2 Bj-1 / Biro\__/ Vi
SI/O
(Output)
tsig) \E'“ tsis||tsi tsis) | Lo
SO Valid Valid Valid )@( Valid 5@% Valid
(Input) Sin Sin Sin Sin Sin
tsap,
IsqH
-2
QsF SAM Address MSB XOX
tvH
}/I(n)put) | /0 Mask Data> X>< ><>< ><
Notes: 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/O: H or L in persistent mask mode.
4. A8: HorL, 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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HMS538253B/HM538254B Series

tsc

tscp

1sIH

sC tscp tsc ., tscp
- ﬁczﬂ_z
tsis

tsIH

1sis

| tsis

tsiH

Serial Read Cycle
SE 4 \_
tscc tsce tscc
tsc | |< tscp I tsc | tscp tsc .| tscp /—4\__t50
% / 3‘; ZL *S }
se tsca N tseA / tsca
tsoH tshz tsca tson
tsLz
SI/o i ; b)Y i :  Valid
ooy _Valid sout I@l valid Sout w valid Sout KX Y2l
Serial Write Cycle
tswH lswis | tswiH tsws
_ ! |
SE LT O
tscc tscc tsce

SI/o

a o
(Input) K>§t Valid Sin

X Valid Sin

XOOOX valid sin

b O

Read Cycle (HM538254B)
tre
tras trp
Y
RAS ) X
tcsH tcrp
tRcD tRsH
_ X tcas y
CAS ¥ T 7
tRAD RAL tcAL
‘ tasR| [ traH tasc toan
Address Row :@( Column &( X >< >< ><><
Ircs tRRH ¢

_ LRk
WE teac tcop

! tan tanz LLCHZ
110 thac S
(Output) < Valid Dout ’E

tbze toac Torra
11O N 7
(Input) . thzo oy = 10 XXX

tors | |_ toTH
oioe T/ OO0 /
tFsR tRFH trsc | torn

DSF1 %( / ; St
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HMS538253B/HM538254B Series

Hyper Page Mode Read Cycle (HM538254B)

tre
trasp trp
_ — )
RAS N 7 N
tcsH tpc tRsH
trep tcas tep tcas tep tcas terp
— \ M\ 7 y —
CAS N 7 N 0 teal N /
tRAD | tcaL teaL
1ASR — 1 - teal
o LRAH t[A_S_C_) <—C>AH tASE - tean tasc tcaH
Address X Row) Column Column ¢ Golumn
Sl AVAVZ \ ‘
tres tRRH [«
= [ Jtecn
WE tan 1an X
tRAC tacP taCP
tAn tcac tcac r=licHz
tcac . A . ¢$\tRHz
Elgutput) {  ValidDout ﬁ@!\ Valid Dout 5@(‘ Valid Dout Yy
tpzc 1 poH 1 DOH 1 tcop
toac tobp
tRDD
(Input) ><”1D7_O - b
DTS |am) | IDTH OFF2
DT/OE X 7 j\<><\
tFSR IRFH |«al lwa{tCFH tFsc tcFH tFsc tCFH
DSF1 \IFsc
‘ ‘ \ ‘ 1 1
RAS-Only Refresh Cycle (HM538254B)
tre
tRas trp
_—\ S\
RAS N / \___
tcrp trpc
cAs XOOF RUXXAXXX
task || tRAH
teHz
110 N
(Output) i
tcop
I
110 { OFF2 e y
(Input r o XCOOOOXXXX
tors || _totH, |
DBT/OE XA X
trsr || tRFH
DSFf JON LXXX
WE :HorlL
HITACHI

49

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS538253B/HM538254B Series

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

tRe
trRP trAS I tRP
RAS /. trec N N
tcp tcsr tcHR trRPC tcsr
CAS _/‘ N\ /) x Inhibit Falling Transition X )0\
Address
‘ ‘ tws twH
WE OO X XX
tRuz L1 1CHZ Hi
o) igh-Z
(Output)
DT/OE
tFSR tRFH
DSF1 K X
SC:HorlL
Hidden Refresh Cycle (HM538254B)
tre tre
tRAS trP tRAS | trRP
_ — I/ M\
RAS Ne / e JZ \_
tReD tRsH tcHR tcrp
CAS N /
tRAD  tgaL | N
AR | " tra tasc| | tcaH

Address ><>§: Row<~i® Column :§<><><
tres tF\‘F\‘HLH WS sl e WH | ‘ ‘

tcac W )K

3
T

- tcHz

rAs tRHZ
N\

e} < Valid Dout —

(Output) toze toac toFF2

l{e] X

(Input) ><’lmzo

| tots totH
. Y
oroe 2007 NN 1L
FSR || 1RFH, torn L IFSR tRFH
psF1 OO\ 1&%[ LXXS XX
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HMS538253B/HM538254B Series

Flash Write Cycle (HM538254B)

trRe
trAs | tRP

RAS N X \

tcrp trRcD

cas OO YXXXXX

tASR tRAH |

Address )g: Row i<>< ><X

‘ tws twH

wE X

)
=

t ‘ tcop
CHZ [=— )
/o High-Z
(Output)
toFFz
topp tMs tMH
o 'y ST OO XXX
P toTs toTH
. 7
DT/OE M trsR tREH W ><><
i

psr1 QQOOQOO RN
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HMS538253B/HM538254B Series

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

tre
tras trp
_ —
RAS \ / t
tosH CRP
trep . RSH
— CAS
CAS \ 4
tasr|| trAH
Address Y OOK  Row XX 94
twsl| twH  tRrcs = tRRH—= |
- ‘ I . RCH
WE >< W \X/ t tCDD<
CAC
trAC P tcHz
7o) / - [
(Output) \ Valid Out )
tbzc toAC tOtFFZ
/O \ OoDD )<
(Input) " tpzo —
tprs i
j=— e [DTH —»
_ !
DTI0E 00U | tamns tho(X” A AX
i | 1 f tcrH
DSF1 S X1 X
Note: 1. State of DFS1 at falling edge of CAS
State 0 1
Accessed Mask data Color data
data (LMR) (LCR)
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HMS538253B/HM538254B Series

Split Read Transfer Cycle (HM538254B)

RAS

CAS

Address

110
(Output)

DT/OE

DSF1

SC

SI/0
(Output)

SI/O
(Input)

QSF

tRC
tRAS | tRP
\ jz—\,
S‘ 7 tCSH \—
tCRP tRCD tRSH tcRp
7 \ tCAS
20000 \
tRAD TRAL
1ASR | IRAH tasc| | _{CAH -
DOOK_Row XoOX 2 XX DOOOCOK
tws | [twH
X 4 X
tCcHZ
||
L Han2
QOO
tDTS | |[tDTH
iFSR tRFH
tcsT |
tAST

tRST

tsTS

B2\ /vym\__4

tscAa

tSOH
o —

/Bi—1\

Valid Sout }@

 Valid
_Sout

Valid
Sout

Valid
Sout

High-Z
tsQbp tsaQb
SQH
1SQH

SAM Address MSB

XX

Notes: 1. Ym is the SAM start address in before SRT.

2. Bi, Bj initiate the boundary address.
3. A8: H or 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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HMS538253B/HM538254B Series

Masked Split Write Transfer Cycle (HM538254B)

tre
tras | trp
RAS \ / \
tesH
trcD tRsH
- y tcas —
CAS X/ \ /
tasr||traH  tasc||tcan
Crart
Address X Row JXOX Samaar XX JOOOOXK
tws| twH
wE N [ I XX XX
/O ‘ High-Z
(Output) ¢
tprs||tpTH
DT/OE X>£ JO<
tesr|| tRFH
r<—><—>‘
DSF1 X X XXX
‘ tesT
tasT
tRsT
tscc
tsTs tsc tscp
SC _ /Ay N\ AmeN_Symd i/ Bj-2 Bj-1 / B2\ vi
SI/O
(Output)
ts|g‘> L&SIH 1‘Z<S_|S> ts||-‘|
SI/0 Valid i T Valid Valid Valid
(Input) Sin, Sin Sin tS Sin
Invalid QD
Bout f sQH
QSF SAM Address MSB XX
tms || tvH
}/Icn)put) 0 Mask Data® X )\ X

Notes: 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/O: 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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HMS538253B/HMS538254B Series

Package Dimensions

HM538253BJ/HMS538254B] Series (CP-40D) Unit: mm
25.80
26.16 Max
40 21
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HM638253BTT/HMS38254BTT Series (TTP-44/40DA) Unit: mm
18.41
18.81 Max
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