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HM538254 Series

HITACHI/ LOGIC/ARRAYS/MEM

- H46-23- 20

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

Description

The HM538253/HM538254 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
HM538253/HM538254 is upwardly compatible
with the HM534253A/HM538123 A 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 HM538253/
HM538254 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
HMS538254 has Hyper page mode.

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 (HM538253)

— Cycle time: 45 ns/50 ns/SS ns

— Power RAM: 605 mW/578 mW/550 mW
Hyper page mode capability (HM538254)

— 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

Access
Type No. time Package
HM538253J-7 70 ns 400-mil, 40-pin
HMS538253)-8 80 ns plastic SOJ (CP-40D)
HM538253J-10 100 ns
HM538254.J-7 70 ns
HM538254J-8 80 ns
-HM538254J-10 100 ns
HM538253TT-7 70 ns 44-pin thin small
HM538253TT-8 80 ns ?#trlgnggil;age
HM538253TT-10 100 ns
HM538254TT-7 70 ns
HM538254TT-8 80ns
HM538254TT-10 100 ns
HM538253RR-7 70ns 44-pin thin small
HM538253RR-8 80 ns ?}‘}'g‘jg;i“:ﬁe
HM538253RR-10 100 ns
HM538254RR-7 70 ns
HM538254RR-8 80 ns

HM538254RR-10 100 ns
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Pin Arrangement Pin Description

HM538253J Series, HM538254J Series Pin name Function
AQ-A8 Address inputs
VccE 1 401 Vss T
sc2 39 [] SvO7 100-1/107 RAM port data inputs/outputs
svoo 3 38 [1 Sv08 - -
svord a a7 F svos SI00-SV07 SAM port data inputs/outputs
svoz 5 36 [ SKO4 RAS Row address strobe
swo3ll s 351 SE
DT/OE E 7 34 % ://8; CAS Column address strobe
8 33
583 Ose 32 [ VOS WE Write enable
ro2Q 10 31 [J o4
voa 11 30 [ Ves DT/OE Data transfer/output enable
Vss 12 29 [J DSF1 SC Serial clock
we 13 28 [J DSF2
RAS 14 27 CAS SE SAM port enable
Aab1e v DSF1, DSF2 Special function input flag
asl]17 241 A1 - -
asCl1s 2 [ A2 QSF Special function output flag
A4l1e 22[]A3 Vee Power supply
20 210V
Voo Vs Vss Ground
(Top view) NL No lead

HM538253TT Series, HM538254TT Series HM538253RR Series, HM538254RR Series
vee 1 44 [1 Vgg Vss [] 44 10 vee
sc 2 43 [ Svo7 SI07 ] 43 20 sc

svool] 3 42 [ SVO6 SVo6 [] 42 3 [ sroo
svo1 4 41 [ SVO5 SK05 ] 41 4 [] svo1
svoz[] s 40 [J SVO4 SuQ4 [ 40 5 [0 svo2
swosl e 39 [1 SE SE [] 39 6 0 svo3.
pT/0EQ 7 38 0 1107 Vo7 [ 38 7 [0 DT/0E
vool} 8 37 [1 VO6 VOB [ 37 8 0 voo
vo1d 9 36 ] VOS5 05 [] 36 9 {1 vo1
voz{10 - 3511 1104 ¥O4 [ 35 10 ] vo2
NL {11 34) NL NL |34 1 NL
NL |12 33| NL NL |33 12{ NL
voa[]13 32 [J Vas Vss [] 32 130 vo3
Vgs 014 31 [J DSF1 DSF1 [] 31 140 vgg
WE 15 30 [1 DSF2 DSF2 [J 30 150 WE
RrRAs 16 20 1 CAS CAS [ 29 16 J RAS
Asll17 28 ] QSF QSF [] 28 17 [J A8
A70]18 27 0 A0 A0 [] 27 18 [0 A7
A6 19 26 J Al Al [] 26 19[] A6
A5 20 25 [1 A2 A2 [] 25 200 as
Aasld21 24 [1 A3 A3 [] 24 210 A4
vee 022 231 Vss Vss [ 23 2211 vee
(Top view) (Top view)
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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
HM538253/HM538254.

CAS (input pin): Column address and DSFI
signals are fetched into the chip at the falling edge
of CAS, which determines the operation mode of
the HM538253/HM538254.

A0-AS8 (input pins): Row address (AX0-AXS8) 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 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 HM538253/HM538254
turns to mask write mode. According to the 1/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).

I/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

Table 1 Operation Cycles of the HM538253/HM 538254

RAS CAS Address 1/On Input

Mnemonic ————— —_— e ———

Code CAS DT/OEWE 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 - 4] 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 Inputdata

BWM 1 1 0 0 0 1 0 Row Column WM Column
Mask

RW (No) 1 1 1 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 - Row - WM -

LMR and 1 1 1 1] (Row) — - Mask Data

Old Mask Set

LCR 1 0 (Row) — — - Color

Option 0 0 0 0 - Mode - Data -
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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): 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.

SI/00-S1/07 (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.

HITACHI/ LOGIC/ARRAYS/MNEM

Table 1 Operation Cycles of the HM538253/HM538254 (cont)

Register
Mnemonic Write Pers No. of
Code Mask WM. 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 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
LMRand — 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.
3.

After LMR, RWM, BWM, FWM, MWT, and MSWT, use old mask which can be reset by CBRR.
DSF2 is fixed low in all operation (for the addition of operation medes in future).
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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 operations of the HM538253/HMS538254.

QSF (output pin): QSF outputs data of address
AB 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.

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): 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 (15 5)
and RAS to column address delay time (tgAp)
specifications are added to enable fast page
mode/hyper page mode.

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)

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 1/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 OF in
high. If WE is set low after towp (min) and tawp
(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.

860

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/O
pin and used. Whether or not an I/O is written
depends on 1/O level at the falling edge of RAS.
The data is written in high level I/Os, and the data
is masked and retained in low level 1/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, the mask data is not loaded from 1/0
pins and the mask data stored in mask registers
persistently are used. This operation is known as
persistent write mask, set by LMR cycle and reset
by CBRR cycle.

Fast Page Mode Cycle (HM538253) (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 RASMs 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 (t44), RAS to
column address delay time (tgsp), and access time
from CAS precharge (1,cp) 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 tp o gp max (100 ps).

Hyper Page Mode Cycle (HM538254) (DT/OE
high, CAS high and DSFI1 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 (t5 5), RAS
to column address delay time (tg Ap). and access
time from CAS precharge (tocp) are added.
column address is latched by CAS low edge triger,
access time from CAS is determined by tcac (taa
from column address, tycp 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
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row address can be accessed. It is necessary to
specify access frequency within tpaogp max (100
us).

Color Register Set/Read Cycle (CAS high,
DT/OE high, WE high and DSF1 high at the falling
edge of RAS): 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 cycle, the
HM538253/HM538254 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): In mask register set cycle, mask
data is set to the internal mask register 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 once it is set, it
retains the data until reset. 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, DT/OE high, WE
low, and DSF1 high at the falling edge of RAS):
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, DSFI high
and WE low at the falling edge of CAS): 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 AO and
Al are disregarded. The mask data on 1/Os and the
mask data on column address can be determined
independently. /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 1/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 HM538253/HM538254 starts mask
block write cycle to clear the data on an optional
1/0. The mask data is the same as that of a RAM
write cycle. High 1/O is cleared, low 1/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, 1/O don’t care
about mask mode.
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Color Register Set Cycle Flash Write Cycle Flash Write Cycle
ms T\ —\ — I3
CAS ——U NS \IOHAARRS
Address X RowX SRR S R ER BaRN X
we TR R
DTIOE o | NXKEEHREKLT | R

DSF1 Y

NSRRI

1o

W)(Color Data)@( "1

RELEELZEESIEN_ 1

N R o 0%

Set color register

Note: 1. VO Mask Data (In new mask mode)
Low: Mask
High: Non Mask

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

In persistent mask mode, IO don't care

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

Figure 1
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Qolor Register Set Cycle | Block Write Cycle | Block Write Cycle
RAS —“{ ]/_‘{
CAS \ / n / ~ /
Address XROWKT S nRRe s o X RowK Y Cokumn A2-A "

DT/OE */
osF1 7 TN
1o RN Color DataEoX 1 XX Cotumn Mask)" X _*1
"1
WE_Mode /O data/RAS
Low New mask mode Mask
Persistent Don't care
mask mode (mask register used)
High No mask Don't care
/O Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, 1/O don't care
Column Mask Data

VOO0 | ColumnO (AO = 0, A1 = 0) Mask Data
701 | Columni1 (AD = 1, A1 = 0) Mask Data |Low: Mask
1102 | Column2 (AQ = 0, A1 = 1) Mask Data
/03 | Column3 (AQ = 1, A1 = 1) Mask Data | High: Non Mask

Figure 2 Use of Block Write
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Transfer Operation

The HM538253/HM538254 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

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, WE
high and DSF1 low at the falling edge of RAS)

This cycle becomes read transfer cycle by driving
DT/OE low, WE high and DSFI 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
tspp (min) specified between the last SAM access
before transfer and DT/OE rising edge and tgpy
(min) specified between the first SAM access and
DT/OE rising edge must be satisfied. (See figure
3)

When read transfer cycle is executed, SI/O
becomes output state by first SAM access. Input

RAS \

/

CAS \

Address

XX

—

DT/OE

N/

DSF1

sC

tspo|| tson

sio X X

I AN AN N NN
X_ X

vi X Y+t

SAM Data before Transfer

SAM Data after Transfer
T

Figure 3 Real Time Read Transfer
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must be set high impedance before tgzg (min) of
the first SAM access to avoid data contention.

Masked Write Transfer cycte (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/O data in a row of data input by
serial write cycle to RAM. Whether 1/O data is
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 tggp (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)

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 HM538253/HM538254
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 HM538253/HM538254 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 4 shows the block diagram for the normal
split register operation. SAM data 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
AXS8 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)

= - 3 o [
Memory x - 8 w T Memaory
Array a a & Array
Q| E|Q
AX8 =0 E % E AX8 =1
o < (6] < [
T /2] = [77] o
o)
k= © & K
SAM /O Buffer
Svo

Figure 4 Split Transfer Block Diagram

HITACHI/ LOGIC/ARRAYS/MEM
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automatically. After data is read from data register
DRI, 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 after data is read from data register DRO. If
split read transfer is executed setting row address
AX8 to 1 and SAM start addresses AO 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 DRI, 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

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, HM538253/

HMS538254 must be satisfied tgpg (min) timing
specified between SC rising (boundary address)
and RAS falling. In split transfer cycle, the
HMS38253/HM538254 must satisty tpgp (min),
test (Min) and thgr (min) timings specified
between RAS or CAS falling and column address.
(See figure 5.)

In split read transfer, SI/O isn’t switched to output
state. Therefore, read transfer must be executed 1o
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, tgrs (min), tggy (Min), tesy (min) and tast
(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 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

|

—

tsts (min)

tagT (Min)

CAS

tcsr(minL

—

Address . X Xi )O! Yj X
] tagr{min) \\
DT/OE \ /
psFt |/ \
N
sc " Ym — Ae-1\_g \/ v

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

Figure 5 Split Transfer Limitation
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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.

Stopping Column in Split Transfer Cycle: The
HMS538253/HM538254 has the boundary split
register operation using stopping columns. If a
CBRS cycle has been performed, split transfer

Table 2 Stopping Column Boundary Table

cycle performs the boundary operation. Figure 6
shows an example of boundary split register.
(Boundary code is B7.)

First a read data transfer cycle is executed, and
SAM start addresses AO 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

HITACHI/ LOGIC/ARRAYS/MEM

Stop Address
Boundary code  Column size A2 A3 Ad A5 A6 A7
B2 4 0 . N . . .
B3 8 1 0 . . . .
B4 16 1 1 0 N . .
B5 32 1 1 1 0 . .
B6 64 1 1 1 1 0 *
B7 128 1 1 1 1 q 0
B8 256 1 1 1 1 1 1
Notes: 1. A0, A1, and A8: don't care
2. " don'tcare
+ Column size.
P Boundaries (B7)
vy v ova)

y s

;Start Jump 1 Jump 2

o Lower SAM i Upper SAM :

T 256 bit ) 256 %n *

Figure 6 Example of Boundary Split Register
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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 DSFI 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 AQ, Al, and A8 don’t care. In the
HMS538253/HM538254, 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, the stopping column operation
mode continues until CBRR.

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
HM538253/HM538254 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 tggr (min) between RAS falling and SC
rising. E

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 intemal pointer

868

is incremented by the SC rising. After indicating
the last address (address S11), 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 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-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.
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Hidden Refresh Cycle: Hidden refresh cycle SAM Refresh

" executes CBR refresh with the data output by
reactivating RAS when DT/OE and CAS keep low SAM parts (data register, shift resister and selector),
in normal RAM read cycles. organized as fully static circuitry, require no refresh.

HITACHI/ LOGIC/ARRAYS/NEI”I

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vgg Vr -1.0t0 +7.0 v
Supply voltage relative to Vgg Voo -0.5t0+7.0 v
Short circuit output current lout 50 mA
Power dissipation Pr 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 Vee 45 50 55 v 1
input high voltage ViH 24 — 65 A 1
Input low voltage viL 052 — 0.8 Vv 1

Notes: 1. All voltage referenced to Vgg
2 3.0V for pulse width < 10 ns.
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DC Characteristics (Ta = 0 to +70°C, Vo =5V £ 10%, Vgg =0 V)

HM538253/HM538254
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating gy — 110 — 100 — 90 mA RAS,CAS SC-V|,3E=Vjy
current cycling
lccy — 165 — 150 — 140 mA tgrg=min  SE =V, SC cycling
tsce = min
Block write ICC1 pw — 115 — 105 — 90 mA RAS,CAS SC-= V||_, SE= VIH
current _cycling
lcczew — 170 — 155 — 140 mA “tgg=min  SE =V, SC cycling
tscc = min
Standby lcca -7 -7 -7 mA RAS,CAS SC=V|,SE=V|
current =V
locs — 65 — 60 — 55 mA SE = V), SC cycling
tsce = min
RAS-only  lcea — 110 — 100 — 90 mA RAScycling SC=V,,S5E=Vy
refresh CAS =V|y
current lcca — 165 — 150 — 135 mA tgc=min SE =V, SC cycling
tsge =min
Fastpage locq — M0 — 105 — 100 mA CTAScycling SC=V;,SE=V
mode current RAS =vV,_
(HM538253) Icc1p — 160 — 155 — 150 mA tpg=min  SE =V, SC cycling
3 tsce = min
Fastpage lccapw — 130 — 125 — 120 mA CTAScycling SC =V, SE=V|4
mode block RAS = V).
write current lcciogw — 185 — 175 — 165 mA tpg=min  SE = V|, SC cycling
3 tsce = min
Hyper page Iccy — 180 — 120 — 110 mA CAScycling SC=V|,SE=Vy
mode current RAS = v
(HM538254) Iccqg — 185 — 170 — 160 mA tpc=min  SE =V, SC cycling
3 tscc = min
Hyperpage lccagw — 156 — 140 — 130 mA TAScycling SC =V, SE=Vy
mode block RAS =V
write current lcciopw — 210 — 190 — 175 mA tpc=min  SE =V, SC cycling
3 tgcc = min
CAS- lecs — 8 — 75 — 65 mA RAScycing SC=V|,SE=V
before-RAS trc = min
refresh lcc1 — 140 — 130 — 120 mA 8E = Vy|, SC cycling
current tsog = min
Data ICCS — 130 — 115 — 100 mA RAS,CAS SC-= V||_. SE = V|H
transfer cycling
current lcc12 — 180 — 165 — 145 mA tpc=min SE =V, SC cycling
tsce = min
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DC Characteristics (Ta = 01to +70°C, Vo =5V 1 10%, Vgg =0 V) (cont)

HM538253/HM538254
7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Input [N -10 10 -10 10 -10 10 pA
leakage
current
Output ho -10 10 —-10 10 -10 10 pA
leakage
current R
Qutput high Vou 24 — 24 — 24 — V loH =—1mA
voltage
Outputlow Vg — 04 — 04 — 04 V loL=2.1mA
voltage

Notes: 1. lgc depends on output load condition when the device is selected. Icc 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 {tpc).

Capacitance (Ta = 25°C, Ve = 5 V £ 10%, f = 1 MHz, Bias: Clock, I/O = V¢,
address = Vgg)

Parameter Symbol Typ Max Unit Note
Input capacitance (Address) Cy — 5 pF 1
Input capacitance (Clocks) Ci — 5 pF 1
Output capacitance (1/O, SI/O, QSF) Cro — 7 pF 1

Notes: 1. This parameter is sampled and not 100% tested.
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AC Characteristies (Ta =0 to +70°C, Ve =5 V1 10%, Vgg =0 V) *1, *16
Test Conditions

* Input rise and fall times: 5 ns

Input pulse levels: Vggto 3.0V

« 'Input timing reference levels: 0.8 V, 2.4V

¢ Qutput timing reference levels: 0.8 V, 2.0 V

+ Output load: RAM 1 TTL + CL (50 pF)
SAM, QSF 1 TTL + CL (30 pF)

(Including scope and jig)

Common Parameter

HMS538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle  tgg 130 — 150 — 180 — ns
time
RAS precharge time trp 50 — 60 — 70— ns
HAS pulse width tRAS 70 10000 80 10000 100 10000 ns
CAS pulse width tcas 20 — 20 — 25 — ns
Row address setup time tasr 0 - 0 — 0 — ns
Row address hold time tRAH 10 - 10 - 10 — ns
Column address setup time  tasc 0 -0 - 0 — ns
Column address hold time tcay 12 — 15 — 15 — ns
RAS to CAS delay time tReD 20 50 20 60 2 75 ns 2
RAS hold time referenced tRsH 20 — 20 — 25 — ns
to CAS
CAS hold time referenced tosH 70 — 80 — 100 — ns
to RAS .
CAS to RAS precharge time  togp 10 — 10 — 10 — ns
Transition time (rise to fall) tr 3 50 3 50 3 50 ns 3
Refrash period REF — 8 — 8 - 8 ms
DT to RAS setup time oTs ] — ] — 0 — ns
DT to RAS hold time toTH 10 — 0 — 10 — ns
DSF1 to RAS setup time trsr ] — 0 — 0 — ns
DSF1 to RAS hold time tRFH 19 — 0 — 10 — ns
DSF1 to CAS setup time trsc ] - 0 — 0 — ns
DSF1 to TAS hold time tcEH 12 — 15 — 15 — ns
Data-in to CAS delay time toze 0 — 0 — Q —_ ns
Data-in to OE delay time tozo 0 — 0 — 0 — ns
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Common Parameter (cont)

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Output buffer turn-off delay  topry — 15 — 20 — 20 ns 5
referenced to CAS
Output buffer turn-offdelay  torrz — 15 — 20 — 20 ns 5
referenced to OE

Read Cycle (RAM), Page Mode Read Cycle

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tRAC — 70 — 80 — 100 ns 6,7
Access time from CAS tcac — 20 — 20 — 25 ns 7.8
Access time from OE toac — 2 - 20 — 25 ns 7
Address access time taa — 35 — 40 — 45 ns 7.9
Read command setup time  trgs 0 — 0 — 0 — ns
Read command hold time trcH 0 — 0 - 0 - ns 10
Read command hold time tRRH 0 — 5 —_ 10 — ns 10
referenced to RAS
RAS to column address 1RAD 15 35 15 40 15 55 ns 2
delay time
Column address to RAS tRAL 3 — 40 — 45 — ns
lead time
Column address to CAS tcAL 3% — 40 — 45 — ns
lead time
Page mode cycle time tec 45 — 50 — 55 — ns
CAS precharge time tcp 7 - 10 — 10 — ns
Access time from CAS tacp — 40 — 45 — 50 ns
precharge )
P_ag: mode RAS pulse tRagp 70 100000 80 100000 100 100000 ns
wi

873




GLE D WN 449L203 0021435 128 EEHITR

HITAC
HM538253/HM538254 Series HI/ LOGIC/ARRAYS/MEM

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

HM538253/HM538254
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time  twces 0 - 0 — 0 — ns 11
Write command hold time twcH 12 — 15 — 15 — ns
Write command puise width  typ 12 — 15 — 15 — ns
Write command to RAS tRwL 20 — 20 — 20 — ns
lead time
Write command to CAS towl 20 — 20 — 20 — ns
lead time
Data-in setup time tps 0 — 0 —_ 0 — ns 12
Data-in hold time toH 12 — 15 — 15 — ns 12
WE to RAS setup time tws 0 — 0 — 0 — ns
WE to RAS hold time twH 10 — 10 — 10 — ns
Mask data to RAS setu tMs 0 — 0 — 0 — ns
time .
Mask data to RAS hold tMH 10 — 10 — 10 — ns
time
OE hold time referenced toEH 15 — 20 — 20 — ns
to WE
Page mode cycle time tec 45 — 50 — 55 — ns
CAS precharge time tcp 7 — 10 — 10 — ns
CAS to data-in delay time tcop 15 — 20 — 20 — ns 13

Page mode RAS pulse width  trasp 70 100000 80 100000 100 100000 ns
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Read-Modify-Write Cycle

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time  tqwc 180 — 200 — 230 — ns
RAS pulse width taws 120 10000 130 10000 150 10000 ns
(read-modify-write cycle)
CAS to WE delay time - tcwp 40 — 45 — 50 — ns 14
Column address to WE delay tawp 60 — 65 — 70— ns 14
time
OE to data-in delay time topp 15 — 20 — 20 — ns 12
Access time from RAS tRAC — 70 — 80 — 100 ns 6,7
Access time from CAS tcac — 20 — 20 — 25 ns 7.8
Access time from OE toac — 20 — 20 — 25 ns 7
Address access time taAA — 35 — 40 — 45 ns 7,9
RAS to column address tRAD 15 35 15 40 15 55 ns
delay time
Read command setup time  tgcs 0 — 0 — 0 — ns
Write command to RAS tRwL 20 — 20 — 20 - ns
lead time
Write command to CAS towL 20 — 20 — 20 — ns
lead time
Write command pulse width  twp 12 — 15 — 15 - ns
Data-in setup time tps 0 — 0 - 0 — ns 12
Data-in hold time tpH 12 — 15 — 15 — ns 12
OE hold time referenced toEH 15 — 20 — 20 — ns
to WE
Refresh Cycle

HM538253/HM538254

7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time tcsr 10 — 10 — 10 — .ns
(CAS-before-RAS refresh)
CAS hold time tcHR 10 — 10 — 10 — ns
(CAS-before-RAS refresh) ‘
RAS precharge to CAS trPC 10 — 10 — 10 — ns
hold time
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Flash Write Cycle, Block Write Cycle, and Register Read Cycle

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS to data-in delay time tcoo 5 — 20 — 20 — ns 13
OE to data-in delay time toop 15 — 20 — 20 — ns 13
CBR Refresh with Register Reset

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Split transfer setup time tsTs 20 — 20 -~ 25 - ns
Split transfer hold time tRST 70 — 80 — 100 — ns
referenced to RAS
Hyper Page Mode Cycle (HM538254)

HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Column address to CAS lead tca 25 — 30 — 3’ — ns
time
Hyper page mode cycle time  tpg 35 - 40 — 45 — ns
Hyper page CAS precharge  tcp 5 — 10 — 10 — ns
time .
Hyper page data out hold time tpon 4 — 5 — 5 — ns
Data-out buffer tum-off time  tgyz — 15 - 20 - 20 ns 5
(RAS)
Data-out buffer turn-off time  tonz — 15 — 20 - 20 ns 5
(CAS)
RAS to data-in delay time troD 20 — 20 — 20 — ns 13
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Read Transfer Cycle
HM538253/HM538254
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
DT hold time referenced tRDH 60 10000 65 10000 80 10000 ns
to RAS :
DT hold time referenced tcoH 20 — 20 - 25 — ns
to CAS
DT hold time referencedto  tapn 5 — 30 - 30 — ns
column address
DT precharge time thTe 20 — 20 — 30 — ns
DT to RAS delay time tDRD 60 — 70 — 80 — ns
SC to RAS setup time tsRrs 15 — 20 — 30 — ns
1st SC to RAS hold time tSRH 70 — 80 — 100 — ns
1st SC to TAS hold time tscH 25 — 25 — 25 — ns
1st SC to column address tsAH 40 — 45 — 50 — ns
hold time
Last SC to DT delay time tspp 5 — 5 — 5 — ns
1st SC to DT hold time tspH 10 — 13 — 15 — ns
DT to QSF delay time toqD — 30 — 35 — 3 ns 15
QSF hold time referenced tpaH 5 — 5 — 5 — ns
to DT
Serial data-in to 1st SC tszs 0 — 0 — 0 — ns
delay time
Serial clock cycle time tsce 25 — 28 — 30 — ns
8C puise 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 tsoH 5 — 5 — 5 -_ ns
Serial data-in setup time tsis 0 — 0 — 0 — ns
Serial data-in hold time tsiH 15 — 15 — 15 - ns
RAS to column address tRAD 15 35 15 40 15 55 ns
delay time
Column address to RAS tRAL 3% — 40 — 45 — ns
lead time
RAS to QSF delay time traD — 70 — 75 — 85 ns 15
CAS to QSF delay time tcap — 35 — 35 — 35 ns 15
QSF hold time referenced traQH 20 — 20 — 25 — ns
to RAS
QSF hald time referenced tcaH 5 — 5 — 5 - ns
to CAS
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Masked Write Transfer Cycle
HM538253/HM538254
-7 -8 -10
Parameter Symbol Min Max Min  Max Min Max Unit Notes
SC setup time referenced tsRs 15 — 20 — 30 - ns
to RAS
RAS to SC delay time tsRD 20 — 25 — 25 — ns
Serial output buffer turn-off  tgrz 10 30 10 35 10 50 ns
time referenced to RAS R
RAS to serial data-in tsip 30 — 3B — 50 — ns
delay time
RAS to QSF delay time traD — 70 — 75 — 85 ns 15
CAS to QSF delay time tcap — 35 — 35 — 3 ns 15
QSF hold time referenced trqH 20 - 20 — 25 — ns
to RAS
QSF hold time referenced tcaH 5 — 5 — 5 — ns
to CAS
Serial clock cycle time tscc 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 tsis 0 — — — ns
Serial data-in hold time tsiH 15 — 15 — 15 — ns
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Split Read Transfer Cycle, Masked Split Write Transfer Cycle

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Split transfer setup time tsTS 20 — 20 — 25 — ns
Split transfer hold time tgsT 700 — 80 — 100 — ns
referenced to RAS
Split transfer hold time tosT 20 — 20 — 25 — ns
referenced to CAS
Split transfer hold time tasT 3% — 40 — 45 — ns
referenced to column address
SC to QSF delay time tsap — 30 — 30 — 30 ns 15
QSF hold time referenced tsaH 5 — 5 - 5 — ns
to SC '
Serial clock cycle time tscc 25 — 28 — 30 — ns
8C 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 tsoH 5 —_ 5 — 5 — ns
Serial data-in setup time tsis 0 — 0 — 0 - ns
Serial data-in hoid time tsIH 15 — 15 — 15 - ns
RAS to column address tRAD 15 35 15 40 15 55 ns
delay time
Column address to RAS tRAL 35 — 40 — 45 — ns
lead time
Serial Read Cycle, Serial Write Cycle

HM538253/HM538254

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Serial clock cycle time tscc 25 — 28 — 30 — ns
SC pulse width tsc 5 - 10 — 10 — ns
SC precharge width tscp 10 — 10 — 10 — ns
Access time from SC tsca — 20 — 23 — 25 ns 15
Access time from SE tseA - 17 — 20 — 25 ns 15
Serial data-out hold time tsoH 5 — 5 - 5 — ns
Serial output buffer turn-off gz — 15 — 20 — 20 ns 517
time referenced to SE
5E to serial output in low-Z  tg 7 0o — 6 — "0 - ns 5,17
Serial data-in setup time tsis 0 — 0 — 0 — ns
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Serial Read Cycle, Serial Write Cycle (cont)

HM538253/HM538254
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
Serial data-in hold time tsiH 15 — 5 — 15 — ns
Serial write enable setup time tgwg 0 — 0 — 0 — ns
Serial wrtie enable hold time  tgwy 15 — 15 — 15 — ns
Serial write disable setup time tgwis 0 — 0 — 0 — ns
Serial write disable hold time  tgywn 158  — 15 — 15 — ns
Notes: 1. AC measurements assume tr = 5 ns.

2.
3.

4.

o

9o~

o

12.
13.

14,

15.

16.

17.

18.
19.
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- When tpep > trep (Max) and tgap > tgap (Max), access time is specified by toac o taa.

Viu (min) and V) (max) are reference levels for measuring timing of input signals. Transition
time t7 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 tgz¢ (min) or tpzg (min) must be satisfied.

trHz (Max), tonz (Mmax), topry (Max), toprz (Max), tsyz (Max) and tg 7z (min) are defined as the
time at which the output acheives the open circuit condition (Vg — 100 mV, Vo + 100 mV).
This parameter is sampled and not 100% tested.

Assume that taep < tpop (Max) and tpap < trap (Max). If trep O trap is greater than the
maximum recommended value shown in this table, tgac exceeds the value shown.
Measured with a load circuit equivalent to 1 TTL loads and 50 pF.

When trep 2 taep (Max) and tgap < trap (Max), access time is specified by tcac.

When tpep < taop (Max) and tgap = tgap (Max), access time is specified by taa.

. If either tpcy OF trry is satisfied, operation is guaranteed. (HM538253)

If both trcy and trgy are satisfied, operation is guaranteed, (HM538254)

. When twes 2 twes (min), the cycle is an early write cycle, and /O pins remain in an open circuit

(high impedance) condition.

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

Either tcpp (min) or topp (Min) must be satisfied because output buffer must be turned off by
CAS or OE prior to applying data to the device when output buifer is on. (HM538253)

Either tcpp {min), topp (Min) or tgpp (Min) must be satisfied because the output buffer must be
turned off by TAS, OE or RAS prior to applying data to the device when output buffer is on.
(HM538254)

When tawp 2 tawp (min) and tewp 2 towp (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. {gpp
(min) must be satisfied because output buffer must be turned off by OF 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 us 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 tgyz and tg 7 are measured in the same V¢ and Ta condition and tr and tf of SE are less
than 5 ns, tgyz <tg z + 5 ns.

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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HITACHI/ LOGIC/ARRAYS/MEM

HM538253/HM538254 Series

Timing Waveforms
Read Cycle (HM538253)
tae
taas tap ]
__ —_— =
RAS \ / N
tesn o teRp |
tRcD tasH
- ,‘ toas —
{RAL
tRAD ‘ teaL
tasr|| tRa tasc |t teaH !
Address Row {__Column /
lacs| tRRH
i ___j‘ncn
WE teac
I taa to0o
trac Rl
o] 4 . X
(Output) - — e Valid Dout '
e ‘-—-J torF2|e—w!
o
{input)  toro h
tors || _torh '
DTOE s R RIS
tesp || tRFH
DSF1 TS
'»;f:’:;:i : Don't care

881




L1E D WN 4496203 0021443 2Ty EEMHITE

HITACHI/ LOGIC/ARRAYS/MEM
HM538253/HM538254 Series

Fast Page Mode Read Cycle (HM538253)

tac
trase tap
_ y 7 N
RAS \ - e - £] N
- CSH -—tASH ]
taco tcas tce tcas tcp \' tcas . teap
— = Y !
CAS N / N Al tra R i
1RAD | teaL | teaL 1
1ASR| Foan Tasc lean asc ||t CAL
| LabAH AR ftasc .t
wsss - TR wm@@ e Y i
- ) i
t
S O = g W S
We A oK i R
tan tace ™ 1ltace tores
tcac icac 1CAC =
1o 1 Vallli‘ { Vaki b { Vvaid Dout
Output \.Dﬁrb \Jﬁh
(Output) toze teop| ch tcop|.d 'DEE tcop
toac |t0FFZ I~ [toac |toFF2 toac -~
- =
o
(Input) 58&2" _‘D_ZQ,
107S |out |, JDTH
e ZF TN B
tFSR tRFH tCFH 1FSC fwel bl teFH IFSC el ee{tCFH
P oo
DSF1 trsc K ’:.0.0. ..o 0‘0.:‘:.:00
3 : ; 3 ;
@ : Don't care
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HITACHI/ LOGIC/ARRAYS/MEM

HM538253/HMS538254 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
DSFi_DSF1__WE 1O 110
Menu Cycle w1 w2 w3 w4 W5
RWM Write mask (new/old) 0 0 0 Write mask™ Valid data
Write DQs to I/Os
BWM  Write mask (new/old) 0 1 0 Write mask™2 Column mask’2
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™2 Column mask’2
LMR"4 Load write mask resister 1 0 1 Don't care Write mask data’3
LCR™ Load color resister 1 1 1 Don't care Color data
Notes: 1 WE  Mode VO data/RAS
Low New mask mode Mask
Persistent mask mode Don't care (mask register used)
High No mask Don't care

1#O Mask data (In new mask mode)
Low: Mask
High: Non mask
In persistent mask mode, I/O don't care
2. Reference Figure 2 use of block write.
3. IO write mask data
Low: Mask
High: Non mask
4. Column Address: Don't care
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I/ LOGIC/ARRAYS/MEM
HM538253/HM538254 Series HITACH

Early Write Cycle
tac
!RAS : trp
RAS N i N
tosn tere
tacD : trsH
—_— ! {CAS 4
CAS . \C T
ASR [ | tRAH tasc | tCAH 1
T 'l'0"6"'0'.'0'0'0'0'0'0'0‘.".'.'0'0'0'0"'0'0‘ R o
Address @( Row Column R R R IRAKS
WE
o
(Output)
1 @ m LR R R R R R R R A TSTTS
(Input) g W‘( ws R R R R X R KA IIIKLS
DTS DTH
<O
DT/OE R R R R,
tFSR tRFH {FsC tCFH
bl fee ML JIFSC, || CF,

DSF1 @ W LR R LR R XTI X

wi W R R R
W1 to W5: See write cycle state table for the logic states.
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HITACHI/ LOGIC/ARRAYS/MEM

HMS538253/HM 538254 Series

Delayed Write Cycle
tre
tRAS | trp
— A— *—ﬂ
RAS \ | U—
toan tere
taco tRsH
1 —
cAs taea It s
ASRILRAH ¢ tasc | tean
Address Row__ JEH_ Column

FOXAIEIRRIIKICHLIKR KKK A AKX
R R AR R

Ygﬂpm) t t A% tos || tou
o MS MH toze
(Input) @( w" )é [
oTs || O™ toon
DT/IOE 2%

R TS XXX

£
5 et 3
R R R R R IR
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; LOGIC/ARRAYS/NMER

, HITACHI
HMS538253/HM 538254 Series
Fast/Hyper Page Mode Write Cycle (Early Write)
trc
Ragp
— ha—
RAS N
tosH . tec
tep
e tcas latce t 1 =
CAS _ S; V’
i | ewltcan tasc . .| tcaH tASCL, L, toan
nacress TN FompN CoummpS TR Column Column X sy
tweH twes) | twen twes) | twe
WE R RN R RRRERER
lloou High-Z
t [
(o'PU) S ||ton g feal |HDH, tos |+~
1 X
(Input) W4 w5 w5
tors loTH
DT/OE
tesR tcrH
TN VTR R SRR TR TR %%
DSF1 LA W YL
@ : Don't care

W1 to W5: See write cycle state table for the logic states

Fast/Hyper Page Mode Write Cycle (Delayed Write)

trc
tRase . trP
RAS N
RSt tcap

_ toas fop tcas
CAS \ F, . 3 /

] jont icaun ase s ICAH
Address Column

1 tRwe
il towL
twe lew twp
o= |
= Y
e
{Qutput) tnﬂ toH tos|[ton
:ﬁ;m) Wa ws ) Ws
lots | toen, |
BT/OE KSR KK H KA
OTE X5 L B
trsr
X RN £ TR I R
osF1 23 EERERLEA, W2 PERZEED SEEEEEEEE
. . f5] : Don't care

W1 to W5: See write cycle state table for the logic states Don
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HMS538253/HM538254 Series

Read-Modify-Write Cycle

HITACHI/ LOGIC/ARRAYS/NER

tawe
J— trws tpp
RAS  — L
_ trco icrp
CAS F_
tRAD N
1
ASR L tRan_ tasc_| |tcan

Address @( Row Cotomn ;

lws || twH Lawp :
" " e L5

Taa
tRaC
Vo .
Output Valid Dou
4

(O s ||t i tozc toac tos || ton
Vo X R T X R R
(input @( b % 0 toFrz w5 RS

s Ciows| _[om
oToE 2

L R R X R ST LRLS
R R IR RN KLRLRAL,
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0021449 712 WEHITR2

HM538253/HM538254 Series

HITACHI/ LOGIC/ARRAYS/MEN

RAS-Only Refresh Cycle (HM538253)

tac .
tRas tap
— N b
RAS o K iy L—
APC
- cAp le—RPC__,
_ IR K K KKK
CAS tase |t L oofetetedetadotesssested
|
RS o ’0’.. .0'.'0'0'."'0"" (X
z XL HARRARRRIRLS
Address m GRHRREBKK SRR IR
LoFF1
vo 3
(Output)
tcoo
7o) L OFF2 fund
R
(Input) toop
tprs
OTOE RS
tFsr
R R S SR BT TR R TITAS
X TRRRRILR, LRSS,
DSF1 LR R S R R IR

@ : Don't care

WE : Don't care
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HM538253/HM 538254 Series

CAS-Before-RAS Refresh Cycle (CBRN) (HM538253)

HITACHI/ LOGIC/ARRAYS/MEM

L1; o]
trp tRas | trp
_— — 4
RAS treC N \_
1P tcsh tchR 1RPCe— tesm
cAS 7 |4 Inibit Falling Transition
.

P 0

Address B SRS H IS KEIEC XKL

"
¥ ,0,0,0,0.0.%,0

@

Hidden Refresh Cycle (HM538253)

tro the
teus tRP tRAS |L__tep
— E— ——
RAS N / N P‘ X
tRCD thsH | tchR tcre
CAS N Z‘
. tRAD tRAL K
ASR |1 tRan
i | tgg tcaH
Address Row )@g Column
I ot +1BCE | tppen  twsfeel o tWH )
we | toac R,
taa
) tRaG torFs
o - g
Output { Valid Dout s
( ) tozc toac o
vo gl toery)
(inpu o
toTs || tom
orioe trsn |t B R
FeR, tr: trH
s SN
i ;

889




BIE D WM 4496203 0021451 370 EMHITS
HITACHI/ LOGIC/ARRAYS/MEM

HM538253/HM538254 Series

CAS-Before-RAS Set Cycle (CBRS)

tre
tpp tRas trp

RAS / /

SC: Don't care

trrc ,, tcsm tcHR tcep
-
CAS L\ J{888: Inhibit falling transition <5
tasr|! tRaH
Address XS R R R AR RRI TR AR R RI IR XXX X T IR XXX
(A2-A7)* SHIXXRXRLKK Stop Addrass KXRXXRXIRCRILRKAIIELRRRLLLRRKIHKRKS
tws|| twH
WE
l{e] T
(Output) H
l / O LR IR IC K IR R R AR I I IIITR IR IR R R IR IR R
2 R SRR RIS IR IR R R R
(Input) a0 %000 %00% 00 %0 %005 %076 % %0 %0%%6 %96 %% Ya% %% %" 9a%0%%0%a%a%06%a0 9029599942200
— O O T T T e e
DT O R R R R A RIRIKEL
tFsR tRFH
NN ISR AR XA X XX KA A A X KR I IR R FAR IR KRR IR R
DSF1  XRRRRRIEERKRR KRR IIRERERIRRLIIIRLKHKKRK
Note: AQ, A1, A8: Don't care m : Don't care

CAS-Before-RAS Reset Cycle (CBRR)

tre
tre tRAS ; tap
RAS y \ u \__
trrc _ _ tcsm tCHR tcrp
CAS
Address
tws [=—o
WE Ry
l[e]
(Output)
110
(Input)
DT/OE
tesn
DSF1 SRR
_ tsts trst :
SC /\ )Bi'1\ ; /Bj-2 \ Bj-1 Bj*1
Note: 1. Bi, Bj initiate the boundary addresses. @ Dont
. Dont care
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HM538253/HM538254 Series

Flash Write Cycle (HM538253)

HITACHI/ LOGIC/ARRAYS/MEMN

tre
tRas | tep

tRcD

tRaH

CTH LTI R XXX X X RIS XL R IKY
90 00009 ’.‘.’...’. SRS \
ettt tato et tetatolof s srivisitaretetetetateletetd,

twH

High-Z

€00 0.0 6.0,
Totetetele’s

B e TS % P TAT T T T vy T T T RS
R IR LA SRR R R AR KRS, D00 %% %%
AR Co%tatotetetetetetelotedoieloleladele; RS

%:Don‘tcare
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HITACHI/ LOGIC/ARRAYS/MEM
HM538253/HM538254 Series.

Register Read Cycle (Mask data, Color data) (HM538253)

tRe
tRas l trp
- —
RAS \ / . A
t CSH CRP
trco " tRsH
J— CAS
CAS N /
. tasnl|! tRaH
Address m Row
t le— t RRH —»
l tws WHI I‘!ncs RRH— ¢ = oH
WE W : § tcac tcon
thac tOFF1
1o -
(Output) Valid Out
toze toag torF2[—550
Vo X
(Input) W 570
OT8 . toTH—]
i FSR FlFH_i “—’H‘_’tCFH
DSF1 m “ T nsRRL e
m : Don't care
Note: 1. State of DSF1 at falling edge of CAS
State 0 1
Accessed | Mask data | Color data
data (LMR) (LCR)
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HMS538253/HM 538254 Series

Read Transfer Cycle 1
Y HITACHI/ LOGIC/ARRAYS/MEM
tRC
tRas trp
RAS 5.‘ ki \
tesh ] tcRP
tRco tRSH
—_ tcas
CAS N
tRap tRaL
1asR || tran tasc| | ICAH
s X oY T -
tws _||twH
v B R
10 High-Z
(Output) tcoH tpRD
\otg taoH tore
—_ tROH
DT/OE \ y
1FsR | [1RFH, , s = -
T I S s
tsce tscc . tscc tscc ,
tsop IsoH_; | tsg 1
\ /
sC tsca - tsca | isca t5cA Y .
TsoH tSOH 1S0H [ sow SOH
S0 ValidSout Valid Sout Valid Sout ‘@E@ﬁaﬁd Sout }ZEA valid Sout
(Output I I ' Previous Row —= =— New Row
) High-Z
(Input} toao
1DOH oo
QsF SAM Address MSB N,
@ : Don't care
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HMS538253/HM538254 Series HITACHI/ LOGIC/ARRAYS/MEMN

Read Transfer Cycle 2
tre
tRAS trp
—_— —— oy
RAS i / N
tcsH tcrp
trcD tRSH
= X, tcas 4
CAS X ¢
tRAD tRAL
tasr _tm‘ tasc || 1
Addess B Row O e R Ry
tws twr
| ]
M
wWE XK RS RS
1o High-Z :
(Qutput) tots_| | tom. ; DRD
—_— ¥y
DT/OE % 3 7
tFSR_| |1RFH
osF1 SN B2
IsRs tsan tsoH tsce
tsc _! tscp tsc tscp
sC 4 M Inhibit Rising Transition F k g
¢ t tsca
tscH SCA
tsRH @ tsom
s1o : . Valid Sout
{Output) Sis SI tszs
Sio M
(Input) s 3
t DOD
tRaD cQD
fcaH
troH
toaH
QSF SAM Address MSB
XX
@ : Don't care
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G1E D EN 4496203 002145b 952 EMHITR2

HM538253/HM538254 Series

Masked Write Transfer Cycle

CAS

WE

1o
{Output)
DT/OE

DSF1

§C

SO
(Output)

SI/o
(Input)

QSF

Vo
(Input)

Address m

LK 0 wask vata K3

Note: 1. I/O mask data (In new mask mode)

Low: Mask
High: Non mask

/0: Don't care in persistent mask mode.

tre
tRras - trp .
/ N
Toon tcrp
t tRsH
RCD tca
—
/
tASR || tRAH  tASC(|tcan
Row
tws||twH
High-Z
tors|| toTH
trsr|| tRFH
tshg tsrRp  tscc
tsc tsce tscﬂ tsce
/ R Inhibit Rising Transition / \l /
tsc;!x =— tSRZ— tsio
Valid Valid
't_.'sis> 1§|IH i{ﬂs_ tsiH
tsoH High-Z
Valid Sin Valid Sin
Lo = t0QD= XA %
trop 'COH
tRoH
SAM Address MSB XX
tms | tmH

@ : Don't care
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HITACHI/ LOGIC/ARRAYS/MEN

HM538253/HM 538254 Series

Split Read Transfer Cycle (HM538253) v

& *
3 oS
oS oS
0%, K
rody; o
o ot
ho2s 5
beds %5
. % %
& b3, K% m
g > 505 o 2
& oy % & 2
« b, -oon‘ u. on K
R oo X
R ol 5%
(54
R 2505 %!
i 9% lo%es &
P2 55 e i
P X &L ! 2
K &) 00 N 00 ) >
o 5% I K
(< oS S
% ot ¥ X%
o 058 X
2 Ko % %
Q vOOOA 00 000
Q %2 0% %
€ F o 5 S
R < %
& [0 % P
= S R @
s 2% 5 R @
R ogs 0"0 N ¢
3 = X T 3
= 3 X 2 2 :
£ P& = ]
P o S ~
; & I
2 3 = @
[=] .‘
m “00 k-]
L & 23
m g Z i =
. Ty e g
A
3 JEREL
o - <~ N 2
-4 ﬂOOO '& ]
o - K2 XX >
= T keSS bos?:
-] Ed 0%
L, had B2 ]
[ K]
[ o3
822 %od &
R o5es
X 5% 2
ool 5 ! =
B2 o
B g
S O >
o] 5 =
7] 0 | Q v o o2 ™
< = 7] Q = = @
_m _c Q la fa] 7] s,m\ SW c

, Bj initiate the boundary address.

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

t care.

3. A8: Don
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HM538253/HM 538254 Series

Masked Split Write Transfer Cycle (HM538253)

the
tRaS | tap
RAS \ / |\
tcsH
trcp RSH
tca =t
CAS 2K /
tasr||traH  tasciitcaH
i :
Addrass TERREEZL Row NN T
s W s
toFF1 ]
10 High-Z
{Output)
tors||toth
DT/OE
trsR!| tRFH
_ il it
osr SRR
test
tasT
trst
tsce
tsrs 1§g tscp
¢ _forN\_frm\L AmNSmdy w2\ S\ A5\
ylle}
{Output)
SII/O Vaid Vaid 7 Vaia Vald Vaid
nput
(Input) . Teot
IsoH
QSF SAM Address MSB X
tMH
110 TeTeT.
(Input)

Notes: 1. Ym is the SAM start address in before MSWT.
2. Bi, Bj initiate the boundary address.
3. VO Mask data (In new mask mode)
Low: Mask
High: Non mask
V/O: Don't care in persistent mask mode.
4. A8: Don't care.

@ : Don't care

HITACHI/ LOGIC/ARRAYS/MEM
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HM538253/HM538254 Series HITACHI/ LOGIC/ARRAYS/MEM

Serial Read Cycle

SE T(
tsce , tscc ; tscc
sc tsee |||, tsc tsce s E‘Scp ,i_k—
tscA 1sEA i tscA

tsca tsoH

sc J'(
tsHz
tson
o oy —&
1o - - s ¥ Vvalid Sout P oy
Svo s _Vaidsout X vaid sout b '

Rgs : Don't care

Serial Write Cycle

tsc tscp tsc
SC j; 2 N—
tsis_|| tsw lss_|isH

TR
o) DX vaid sin K vali sin KEESZTIRS
.

{inpu) R x
@ : Don't care
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0021460 383 EMHITE

HM538253/HM538254 Series

Read Cycle (HM538254
yele ( ) HITACHI/ LOGIC/ARRAYS/MEY
e
'Ras | e ]
F\TA—S \ /1
tosm tcre
tACcD [
. y teas —
CAS
. thao L teaL

‘_ASE .i”il 2 ‘Asg lw—of tCAH

Address @( Row )@\ Column
. tacs| tann {‘
-l lRCH
WE teac tcop
; t‘M ez tonz

1o RAC - . 1
(Output) g Valid Dout g
[{e] N
{Input) ¥

tors || toTH
oo X

trsn_{ | tRFH
DSF1

Hyper Page Mode Read Cycle (HM538254)

‘e
trasp trp
_— N s N
RAS \ A N_
tesH trc tasH
taco tcas ice tcas tce tcas | terp
—_— p! p! | S
CAS SK 1? - tRAL SK /
. 'Rao | |itcar I tcaL ToaL
M ltean tasgl i doan | tase [llomn ltase o
Address @Eﬁ@ o s 7 oo
’ 1RCS ' ' TRAH [«]
= tRCH :j

e = T 5555
WE tRac A .

™ ace ace ttenz

1cAC loac loAG, triz
Vo (" vak bout )@]‘ Vaid Dout 1D e——
(Output) tcoo

bzc tDow, L oo, |_ led
toac = = | toDD
troD
1o
(Input) 10z
t 1 toFF2
DTS Jaw L, JDTH
oToE  ZF | "\ LR
tFsR 1RFH |val kealtcFH tFsc 1 {F: tern

DSF1 F
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HI/ LOGIC/ARRAYS/MEMN
HM538253/HM538254 Series HITAC

RAS-Only Refresh Cycle (HM538254)

tre
U .
e lras_ o
RAS 4
L lore
cas K
I lasm i tpam
anad] Blaa s D
asaress TEEERN row . X

lowz o o 1 ‘
1o 5055 i
(Output) ’ ;
lie]
(Input)

N tn:
itors | lomh, !

broe S N e

’_tf_SAR‘ ! tREH
oser TN R
: Don't care
L =t
WE : Don't care
CAS-Before-RAS Refresh Cycle (CBRN) (HM538254)
tre
trp lRAS il trp
— e
RAS tReC N £ \
- . tcsr
- | tcp lcsr tCHR ) tRPCle—sy
CAS i Inhibit Falling Transilion%
[ !
Address B s s o e e e e
B [ ] . s J[ twe ‘
WE SRR e
1 tcHz .
Vo RHZ High-Z
(Output) i [
|

% > " 7
DSF1 oo S R oA A
: Don't care
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HM538253/HM 538254 Series

Hidden Refresh Cycle (HM538254) HITACHI/ LOGIC/ARRAYS/MEM

tac tre
| tRaS trp tRAS | lo__tBP
RAS * 7 N N
tRop |, tRsn | tcHR terp
CAS tRAD  tRaL X Zr
J8sR | " taan 1 tcan

Address @( Row )@i Colurmn C

1 4808 | tppdn  tws
WE teac
! taa

trac =

o g Valid Dout —
!
{Output) tpzc toac lOFFJ
110
(Input) tpzo
1 tots || tomH
J— Y
570 KB
&

] I

: Don't care

Flash Write Cycle (HM538254)

\
RAS N
| tcre tRCD
$e%s

e A

1asR tRAH

SIEEEIIRILLRLLN N R R R e o R R R T

Address N, Row R RS S i)

1 tws | [ twH ‘
WE XK ) >
WE SRR P % S R

terz tcop
o High-Z
(Output)
torr2 ‘ \
toop MS MH

f 3 - - ,

}/l(r?put) P, Mask Data 0:.:.:,&.:.:.0.:.0,' o.o.. .. GRS CAEEE, 136(
tovs [ toth |

— - - v
DT/0E e || e R AR R,
DSF1

: Don't care
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HM538253/HM538254 Serics HITACHI/ LOGIC/ARRAYS/MEM

Register Read Cycle (Mask data, Color data) (HM538254)

the
tpas e tap
ms ] /
RAS \ '
tesH CRP
tReD n tasH
— CAS
CAS J
tash|| trax
—
Address m Row
t t t N le—t o
| ws|[_ twh L RCS RRH—= 4 oo
we XX L%y tonc t oop R
trac tRHzI1CHZ
1[e] / - \
(Output) t ; { Valid Outt
DZC OAC OFF2 [~ o~
o R
(Input) : tozo troD
].EE le— L DTH —f
= )
DTIOE X&', 1 /
FsR|| trrH  tRsC
| - —Tea
DSF1 & D 5 R S es
@ : Don't care
Note: 1. State of DSF1 at falling edge of CAS
State 0 1
Accessed | Mask data | Color data
data (LMR) (LCR)
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tCRP

tRP

tCsH

tcas

HM538253/HM 538254 Series

tRAL

HITACHI/ LOGIC/ARRAYS/MEM
1RSH

1RAS
1CAH |

903

tsQD
)X

High-Z
<>

1AST
RST

1

Yi
9
<

tASC

SAM Start 3
%%
&
SAM Address MSB

High-Z

tRCD

tDTH
1RFH

toTs
1FSR
[4_.

icRp

tCHZ
]
s
TR
250
T
XK
X

LLE D EB 4496203 0021ub4 T29 EEHITE

Split Read Transfer Cycle (HM538254)

2. Bi, Bj initiate the boundary address.

3. A8: Don't care

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

SV0
(input)
QSF
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HM538253/HM538254 Series HITACHI/ LOGIC/ARRAYS/MEN —

Masked Split Write Transfer Cycle (HM538254)

tac
tras | tae
RAS \ ) N
tosu .
treo tRsH
tcas
CAS b
tran  tasc||tcan
NS N NP NP NN A |<_—. ‘_.1
Address KRR QK Row )@i Aderess Y1
twi
WE
76} = High-Z
(Output)
tors||tom
DT/OE
trsr| tRFH
'4—’ Hl
DSF SRR
test
tast
— Low trsT
SE
tscc
tsTs lig tsce
s¢ __fsi? Ym N\ /Ym+ ¥mi2\y / Bj-2 Bj-1 \—4] Bj Yi
SKo |
(Output)
‘S'SJ I.‘.?'H }ﬂs_J s
SI/0 T X li i, 1 Valid
{Input) -ﬂﬂj@uﬂ—‘}@C
QSF SAM Address MSB
{{Sput, R R s
: Don't care
Notes: 1. Ym is the SAM start address in before MSWT. m
2. Bi, Bj initiate the boundary address.
3. VO Mask data {In new mask maode})
Low: Mask
High: Non mask
1/0: Don't care in persistent mask mode.
4. A8: Don't care
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