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The HM538253 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 has basically
upward-compatibility with the HM534253A /
HMS38123A except that pseudo-write-transfer
cycle is replaced with masked-write-transfer cycle,
which has been approved by JEDEC. Furthermore,
several new features are added to the HM538253
without conflict with the conventional features.
Stopping column feature realizes much flexibility
to the length of split SAM register. Persistent mask
is also installed according to the TMS34020
features.

Features

«Multiport organization
Asynchronous and simultaneous operation of
RAM and SAM capability
RAM: 256 kword x 8 bit
SAM: 512 word x 8 bit
= Access time
RAM: 70 ns/80 ns/100 ns max
SAM: 22 ns/25 ns/25 ns max
«Cycle time . .
RAM: 130 ns/150 ns/180 ns min
SAM: 25 ns/30 ns/30 ns min

«Low power
Active RAM: 715 mW max
SAM: 468 mW max
Standby 38.5 mW max

«Masked-write-transfer cycle capability
-Stopping column feature capability

»Persistent mask capability

+High-speed page mode capability

sMask write mode capability

«Bidirectional data transfer cycle between RAM
and SAM capability

o
Hitact! "2

semiconductor =

-Split transfer cycle capability

=Block write mode capability

«Flash write mode capability

+3 veriations of refresh (8 ms/S12 cycles)
— RAS-only refresh

— CAS-before-RAS refresh

— Hidden refresh

*TTL compatible

Ordering Information

Type No. Access time Package
HM538253J-7 70 ns 400 mil 40-pin
plastic SOJ
HM538253J-8 80 ns {CP-40D)
HM5382534-10 100 ns
HM538253TT1-7 70 ns 44-pin thin small
outline package
HMS38253TT-8 80 ns (TTP-40DA)
HM538253TT-10 100 ns
HM538253RR-7 70 ns 44-pin thin small
outline package
HM538253RR-8 80 ns (TTP-40DAR)
HMS538253RR-10 100 ns

Preliminary: This document containg information on a new
product. Specifications and information contained herein are
subject to change without notice.
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Pin Arrangement

Pin Description

HM538253]) Series Pin name Functlon
Vee 1 40 [ ] Vgs A0 - A8 Address inputs
sc []2 39 [ svo7
svo0 []3 a8 [ Jsvos 1100 - VO7 RAM port data inputsfoutputs
svot1 [} 4 37 {1 sVOs SI00 - SVO7 SAM port data inputs/outputs
svo2 s 36| 1SV0O4
svo3 (16 35 JSE RAS Row address strobe
DT/OE(] 7 34 [Jvor
voo [ 33 vos TAS Column address strobe
vot [l 32 [JVOs WE Write enable
vo2 [ 10 31 [ 1v04
vo3 [ 11 30 [ Vss DT/OE Data transfer/output enable
Vss [ 12 29 | 1OSH sc Serial clock
WE (] 13 28 [ ] DSF2
RAS ] 14 27 [JCAS SE SAM port enable
A8 []15 26 [ ] QSF : —
A7 (16 25 [ A0 DSF1, DSF2 Special function input flag
As []17 24 [ 1A QSF Special function output flag
As [] 18 23[1A2
A4 (119 22 A3 Vee Power supply
\'/ 21 V.
oc L{20 ss Vss Ground
{Top View) NL No lead
HM538253TT Series HM538253RR Series
Vee O 1 44 ] Vs Vss [} 44 1 PVeo
sc 12 43 [} svo7 svo7 {1 43 2 [1scC
svoo 13 42 [} SVO6 svos [ 42 3 [1svoo
svo1 ] 4 41 [ svOs svos [ 4t 4 [ Svoi
svo2 (] 5 40 [} SvO4 svos [] 40 s []swo2
svo3 (] s . 39 [1SE SE] a9 6 [Jswo3
DIGEL] 7 3s [ ] vo7 vo7 [} 38 7 [JDTOE
voo [ 8 37 [Jvos vos [ 37 s [Jvoe
vo1 (]e 36 [JvOS vos (] 36 g [Jvol
voz ] 10 35 [J V04 voa [ as 10 [J V02
NL |1 34| NL NL |34 1] NL
NL 12 33 NL NU 33 12 NL
vo3 [ 13 32 [ Ves Ves [ 32 13 [J Vo3
Vss (114 31 |7} DSF1 osF1{] 31 14 [ Vss
WE [ 1s 30 []J DSF2 osFa[] 30 15 [JWE
RAS [ 16 29 [ CAS CAS[] 29 16 [J RAS
as [117 28 [ ] OSF osF[] 28 17 {1 A8
A7 [] 18 27 [J A0 a0 [ 27 18 {J A7
A6 ] 19 26 [ A1 A1 ] 28 19 [J A6
As [ 20 25 [ A2 A2 [] 25 20 [JAS
Ad (020 24 [ A3 A3 (] 24 21 {J A4
Vee [ 22 23 [ Vss vss [ 23 22 {1 Vee
(Top View) (Top View)
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Block Diagram

A0 - A8
AO—ABr *AO—M
Column Address Row Address Refresh
Bufler Buffer ‘ Counter
B +
Row Decoder Segz!u,:?;ress QsF
® -] 0 -1 [
'§ & 1511 MemoryAmay 511| |3 8 3
MY AR RN
aE 3 3 85|88 (3138
23 I -0o|0oa o
i 5 = o g
e Ole =15
AL s | 5| 3|8
] »
—3E—¥ 38 ) ¢ Eal2P z
23 s =00 @
o 8t+4o L -
X
input Data Serlal Output| Serial input
Control Buffer Buffer
= e
3 5| B
<3 L% SV00 - SVO7
5 133 |33
[ -3
3§ 2T o«
<o
) > 4
input Output
Buffer Buffer Timing Generagor _
o0 - V07
w
2122 & g
g olo‘g 8 315




HMS538253 Series

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 determine the operation cycle of the HM538253.

Table 1. Operation Cycles of the HM538253

RAS TAS Address VOn Input
Mnemonle
Code TAS DT/OEWE DSF1 DSF2 DSF1 DSF2 RAS TAS HAS TASWE
CBRS 0 0 1 o - 0 Stop - - -
CBRR 0 1 0 0 - 0 - - - -
CBRN 0 1 1 0 - 0 - - - -
MWT 1 0 0 0 - 0 Row TAP WM -
MSWT 1 0 1 0 - 0 Row TAP WM -
RT 1 1 0 0 - o Row TAP - -
SRT 1 1 1 0 - 0 Row TAP - -
RWM 1 0 0 (o] 0] 0 Row Column WM Inputdata
Register
Mnemonic Write  Pers No.of
Code Mask WM. WM Color  Bndry Function
CBRS - - - - Set CBR refrash with stop resister set
CBRR - Reset Reset - Reset CBR refresh with register resst
CBRN - - - - - CBR refresh (no reset)
MWT Yes Nc; Load/use ~ - Masked write transter (new/old mask)
Yes Use
MSWT Yes No Load/use - Use Masked split write transfer (new/old mask)
Yes Use
RT - - - - - Read transter
SRT - - - - Use Split read transfer
RWM Yes No Load/use - - Read/write (new/old mask)
Yes Use
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Table 1. Operation Cycles of the HM538253 (cont)

Mnemonlc FAS TAS Address yOn Input
Code TAS DT/OE WE DSF1 DSF2 DSF1 DSF2 RAS TAS HAS TAS/WE
BWM 1 1 0 O 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 0 - 0 Row - WM -
LIMRand 1 1 1 1 0 0 (o] (Row) — - Mask Data
Oid Mask Set
LCR 1 1 1 1 0 1 0 (Row) — - Color
Option 0 o] 0 O 0 - 0 Mode — Data -
Reglster
Mnemonic Write  Pers No.of
Cods - Mask WM WM Color  Bndry Functlon
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 - Maskad tlash 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: With CBRS, alt SAM operations use stop register.

1
2. After LMR, RWM, BWM, FWM, MWT, and MSWT, use ol
3

d mask which can be reset by CBRR.

DSF2 is fixed low in all operation. (for the addition of operation mode in future)
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CAS (input pin): Column address and DSF1 signals are fetched into chip at the falling edge of CAS, which
determines the operation mode of the HM538253. CAS controls output impedance of /O in RAM.

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

WE (input pin): 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 turns to mask write mode. According to the I/O level at the time,
write on each /O can be masked. (WE level at the falling edge of RAS is don't care in read cycle.) When
WE is high at the falling edge of RAS, a no mask write cycle is executed. After that, WE switch read/write
cycles. In a ransfer 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/O7 (input/output pins): /O pins function as mask data at the falling edge of RAS (in mask write
mode). Data is written only to high /O pins. Data on low 1/O pins are masked and internal data are
retained. After that, they function as inut/output pins as those of a standard DRAM. In block write cycle,
they function as address mask data at the falling edges of CAS and WE.

DT/OE (input pin): DT/OE pin functions as DT (data transfer) pin at the falling edge of RAS and as OF
(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 S1/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, SO is in the high impedance state in serial read
cycle and data on S1/O is not fetched into the SAM data register in serial write cycle. SE can be used as a
mask for serial write because internal pointer is incremented at the rising edge of SC.

S1/00 — SYO7 (input/output pins): SI/Os are input/output pins in SAM. Direction of input/output is
determined by the previous transfer cycle. When it was a read transfer cycle, SI/O outputs data. When it
was a masked write transfer cycle or 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 rransfer, 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.

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 511 address in SAM.
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Operation of HM538253
RAM Port Operation

RAM Read Cycle (DT/OE high, TAS 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. Then, when WE is high'and DT/OE is low while CAS is low, the selected address
data outputs through 1/O pin. At the falling edge of RAS, DT/OE and TAS become high to distinguish
RAM read cycle from transfer cycle and CBR refresh cycle. Address access time (ty o) and RAS to
column address delay time (tg Ap) specifications are added to enable high-speed page mode.

RAM Write Cycle (Eraly Write, Delayed Write, Read-Modify-Write)
(DT/OE high, CAS high and DSF1 low at the falling edge of RAS, DSF1 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 I/0 become
in high impedance.

If WE is set low after the CAS falling edge, this cycle becomes a delayed write cycle. 1/O does not
become high impedance in this cycle, so data should be entered with OE in high.

« Mask Write Mode (WE low at the falling edge of RAS)

1f WE is set low at the falling edge of RAS, two modes of mask write cycle are capable.

1. In new mask mode, mask data is loaded and used. Whether or not an [/O is written depends on IO
level at the falling edge of RAS. The data is written in high level [/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.

2. If a load mask register cycle (LMR) has been performed, the mask data is not loaded from I/O 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.

High-Speed Page Mode Cycle (DT/OE high, € "AS high and DSF1 low at the falling edge of RAS)

High-speed 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 (15A), RAS 10 column address delay time
(tRAD)» and access time from TAS precharge (tacp) are added. In one RAS cycle, 512-word memory
cells of the same row address can be accessed. It is necessary to specify access frequency within tRasP
max (100 ps).
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Color Register Set/Read Cycle (CAS high, DT/OE high, WE high and DSF1 high at the falling edge of
RAS)

In color registér set cycle, color data is set to the intemal color register used in flash write cycle or block
write cycle. 8 bits of internal color register are provided at each [/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 just as same as the
usual read and write cycle, read, early write and delayed write cycle can be executed. In this cycle, the
HMS538253 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 high 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 1/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 as same as the usual read and write cycle,
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 1o 0 or 1 at each IO according to the data
of color register mentioned before. It is also necessary to mask 10 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 as 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.)
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*1 VO Mask Data (In new mask mode)

Low: Mask

High: Non Mask
In persistent mask mode, /O don't care

Figure 1 Use of Flash Write
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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)

In a block wrile cycle, 4 columns of data (4 word x 8 bit) is cleared to O or 1 at each I/O according 1o the
data of color register. Column addresses AQ and Al are disregarded. The data on 1/Os and addresses can
be masked. 1/O level at the falling edge of CAS determines the address to be cleared. (See Figure 2.)
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 starts mask block write mode to clear the data
on an optional [/O. The mask data is the same as that of a RAM write cycle.

Color Register Set Cycle Flash Write Cycle | Flash Write Cycle

Set col‘o,r register Execute flash write into each | Execute flash write into
VO on row address Xi using each VO on row address
color register. Xj using color register.

*1 O Mask Data (In new mask mocfe)
Low: Mask
High: Non Mask
In persistent mask mods, 170 don't care

Figure 2 Use of Block Write
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Transfer Operation

The HMS538253 provides the read transfer cycle, split read transfer cycle, masked write transfer cycle and
masked split write transfer cycle as data transfer cycles. Theses transfer cycles are set by driving CAS
high and DT/OE low at the falling edge of RAS. They have following functions:

(1) 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

(2) Determine SI/O state

Read transfer cycle: SI/O output -

Masked write transfer cycle: SI/O input

(3) 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.

(4) Use the stopping columns (boundaries) in the serail 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.
(5) 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 DSF1 low at the falling edge
of RAS. The row address data (512 x 8 bits) determined by this cycle is transferred t0 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 be risen 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 must be set
high impedance before tgzg (min) of the first SAM access to avoid data contention.

RAS \ e
CAS ' \ /-
Address X Xi f Yj [

ooe \! Jf
DSF1
SC \

svo X } X X )fvifvm

SAM Data before Transfer AM Data after Transler

Figure 3 Real Time Read Transfer
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Masked Write Transfer cycle (CAS high, DT/OE low, WE low, and DSF1 low at the falling edge of
RAS) ’

Masked write transfer cycle can transfer only selected 1/0 data in a row of data input by serial write cycle
to RAM. Whether one 1/O data is transferred or not depends on the corresponding 1/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 tgrp
(min) after RAS becomes high. SAM access s inhibited during RAS low. In this period, SC must bot be
risen. Data transferred to SAM by read transfer cycle or split read transfer cycle can be written to other
addreses of RAM by write transfer cycle. However, the adddress 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 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 HM538253 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. Let us suppose that data is read from
upper data reagister DR1 (The row address AX8 is 0 and SAM address A8 is 1.). When split read transfer
is executed setting row address AX8 0 and SAM start addresses A0 to A7, 256-word x 8-bit data are
transferred from RAM 1o the lower data register DRO (SAM address A8 is 0) automatically. After data are
read from data register DR1, data start to be read from SAM start addresses of data register DRO. If the
next split read transfer isn’t executed while data are read from data register DRO, data start to be read from
SAM start address 0 of DR1 after data are read from data register DRO. If split read transfer is executed
setting row address AX8 1 and SAM start addresses AQ to A7 while data are read from data register DR1,
256-word x 8-bit data are transferred to data register DR2. After data are read from data register DR1, data
start to be read from 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 start to be read from SAM start address O of data register
DRI after data are 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, outpuls 10 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 TAS 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 must be satisfied
{STS (min) timing specified between SC rising (Boundary address) and RAS falling. In split transfer cycle,
the HM538253 must satisfy tg g (min), tcsT (min) and tpsT (min) imings 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 to
switch SO to output state when the previous transfer cycle is masked write transfer cycle or masked split
write transfer cycle.

12



HM538253 Series

&=

DR1
DR3

Memory
Array

AX8 = 1

DR2

DRO
SAM /O Bus
SAM Column Decoder
SAM /O Bus

SAM 1O Buffer

I

Svo

Figure 4 Block Diagram for Split Transfer

s , Vo

tsTs (min) 1psT (Min)

CAS /
tcsT(min)

Address X xi Yj
' . tasT(min) F————T
ooe | \__/ S
DSF1 / \

SC J Bi Ym Bj-1 Bl Yj

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

Figure 5§ Limitation in Split Transfer -
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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
wransfer. Masked split write transfer cycle makes it possible. In this cycle, tsTs (min), tgsT (Min), ST
(min) and tagT (Min) timings must be satisfied like split read transfer cycle. Anditis 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 split write transfer cycle. However, in this 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
capable like split read transfer cycle.

Stopping Column in Spiit Transfer Cycle

The HM538253 has the boundary split register operation using stopping columns. If a CBRS cycle has
been performed, split transfer cycle performs the boundary operation. Figure 6 shows an example of
boundary split register. (Boundary code is B7.)

First of all a read data transfer cycle is executed, and SAM start addresses A0 to A8 are set. The RAM data
are transferred to the lower 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 are 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
are 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.

e Boundaries (B7)
l 18R l l l l
(Y1) P o

r—

:

E Start Jump 1 Jump 2
L Lower SAM S Upper SAM
h 256 bit T 256 bit o

Figure 6 Example of Boundary Split Register
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Stopping Column Set Cycle (CBRS)

This cycle becomes stopping column set cycle by driving CAS low, WE low, 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 don't care A0, Al,and A8. In the HMS538253, 7
types of boundary (B2 to B8) can be set including the default case. (See slopping column boundary table.)
If A2 to A6 are sel to high and A7 is set to low, the boundaries (B7) are selected. Figure 6 shows the
example. Once a CBRS is executed, the stopping column operation mode continues until CBRR.

Stopping Column Boundary Table

Stop Address

Boundary code Column size A2 A3 A4 A5 A6 A7

B2 4 R 0 . . . . .
83 8 9 0 . . . .
B4 16 1 1 0 * * '
B5 32 1 1 1 0 * *
B6 64 1 1 1 1 0 *
B7 128 1 1 1 1 1 0
B8 256 1 1 1 1 1 1

Notes: 1.A0, A1, and A8: don't care
2. don't care

-

Register Reset Cycle (CBRR)

This cycle becomes 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 becomes the new mask operation and boundary code B8. When a CBRR is executed for
stopping column operation reset, it needs to safisfy tgg (min) and (RST (min) between RAS falling and

SC rising.

15
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SAM Port Operation

Serial Read Cycle

SAM port is in read mode when the previous data transfer cycle is read transfer cycle. Access is
synchronized with SC rising, and SAM data is output from SI/O. When E 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 0 at the next access.

Serial Write Cycle -

If previous data transfer cycle is masked write transfer cycle or write transfer cycle, SAM port goes into
write mode. In this cycle, SVO data is fetched into data register at the SC rising edge like in the serial read
cycle. If SE is high, SI/O data isn't fetched intd data register. 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 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. Besides
them, the cycles which activate RAS such as read/write cycles or transfer cycles can refresh the row
address. Therefore, no refresh cycle is required when all row addresses are accessed within 8 ms.

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

(2) CBR Refresh Cycle: CBR refresh cycle (CBRN, CBRS and CBRR) are set by activating CAS before
RAS. In this cycle, refresh address need not to be input through external circuits because it is input
through an intemnal refresh counter. In this cycle, output is in high impedance and power dissipation is
lowered because TAS citcuits don’t operate.

(3) 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.
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HM538253 Series

Absolute Maximum Ratings

Value

Parameter Symbol Unht
Voltage on any pin relative to Vgg Vr -1.0to +7.0 v
Supply voltage relative to Vsg Vee —0.510+7.0 v

Short circuit output current lout 50 mA
Power dissipation Py 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg —5510 +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Typ Max Unit Notes
Supply voltage Vee 5.0 5.5 1
Input high voltage ViH —_ 6.5 1
Input low voltage ViL —_ 08 1

Notes: 1. All voltage referenced to Vgg
2 _3.0 Vior pulse width 10 ns.
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HM538253 Series

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

HMS538253

-7

-8

-10

Parameter Symbol Min Max Min Max Min Max

Unit Test conditions

Operating lcgy — 120 — 105 — 90 mA RAS,TAS SC =V, SE=V|y
current - cyding
lcg7 — 190 — 160 — 140 mA tgc=min 5E = Vj(, SC cycling, tsce = min
Standby ez — 17 — 17 — 7 mA FAS,TAS SC=V|.SE=Viy
current =V
lccg — 8 — 70 — 70 mA 5E « V|, SC cycling, tsec = min
RAS-only lcca — 120 — 105 — 90 mA TS cycling SC = V), SE= Vi
relresh CAS=Vy
current lccg — 190 — 160 — 140 mA tac= min - SE = V}i, SC cycling, tscc = min
Page mode Icc4 — 130 — 115 — 100 mA TAS cycling SC = V), SE=Viy
current RAS = Vg
‘CC‘O — 200 — 170 — 150 mA tpe = min SE= VIL' SC cycling, tsco = min
CASbefore- lccs — 95 — 8 — 70 mA FAS cycling SC = Vj, SE = Vi
RAS relrash tre = Min
current lccyy — 165 — 140 — 120 mA SE = Vji, SC cycling, tsce = min
Datatranster lgcg — 130 — 115 — 100 mA RAS,TAS SC=V|.SE=V|y
current cyding
lcci2 — 200 — 170 — 150 mA tgc=min SE =V, SCeycling. tscc = min
input leakage I -1010 -10 10 -1010 QA
current
Outputleakage o -10 10 -1010 -10 10 pA
current
Outputhigh Vou 24 — 24 — 24 — V. log=-1mA
voltage '
Outputow Vo — 04 — 04 — 04 V g =21mA

voltage

Notes: 1. lcc depends on output foad condition when the davice is selected. Icc max is spacified at the
output open condition.
2. Address can be changed once while RAS is low and TAS is high.

18



HM 538253 Series

Capacitance (Ta = 25°C, Vec =5 V £ 10%, f =1 MHz, Bias: Clock, /O = V¢c,
address =Vg5)

Parameter Symbol Typ Max Unit Note
Input capacitance (Address) Cy — 5 pF 1
Input capacitance {Clocks) Ci2 — 5 pF 1
Output capacitance (40, SVO, QSF) Cvo — 7 pF 1

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

AC Characteristics (Ta = 0 to +70°C, Vec =5 V £ 10%, Vgs =0 V) *1,*16
Test Conditions

— Input rise and fall times: 5 ns
~ Input pulse levels: Vgg 030V
- Input timing reference levels: 0.8 V, 2.4 \Y
— Output timing reference levels: 0.8 V, 20V
— Output load: RAM 1TTL + CL (50 pF)
. SAM, QSF ITTL + CL (30 pF)
(Including scope and jig)

Common Parameter

HM538253
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit  Notes
Random read or write cycle time tgc 130 — 150 — 180 — ns
RAS precharge time - 1) 50 — 60 — 70 — ns
FAS pulse width taas 70 10000 80 10000 100 10000  ns
CAS puise width tcas 20 — 20 — 25 — ns
| Row address setup time 1ASR 0o - 0o — 0 — ns
Row address hold time tRAH 10 — 10 — 10 — ns
Column address setup time tasc o — 0o — 0 —_ ns
Column address hold time tCAH 12 — 15 — 15 — ns
RAS to TAS delay time ' tRco 20 50 20 60 20 75 ns 2
FAS hold time referenced to CAS tgsy 20 — 20 — 5 — ns
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HM538253 Series

Common Parameter (cont)

HM538253

-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit  Notes
TAS hold time referenced to RAS  tcsy 70 — 80 — 100 — ns
TAS to RAS precharge time  tcpp i — 10 - 10 - ns
Transition time (rise to fall) ty 3 50 3 50 3 50 ns 3
Refresh period tREF — 8 — 8 — 8 ms
DT to RAS setup time 1pTs 0 - 0 - 0 — ns
DT 1o HAS hold time tOTH 0 — 10 — 10 — ns
DSF1 to RAS setup time tFsR 0 — 0 - 0 — ns
DSF1 to RAS hold time tREH 10 — 10 - 10 — ns
DSF1 40 TAS setup time tFsc 0 - 0 - 0 — ns
DSF1 to TAS hold time lCFH 12 — 15 — 15 — ns
Data-in to TAS delay time tpze 0 T o — 0 — ns 4
Data-in to OE delay time tozo o - 0 — o — ns 4
Output buffer turn-off delay tOFF1 — 20 — 20 — 20 ns 5
referanced to CAS
Output buffer turn-off delay OFF2 -~ 15 — 20 — 20 ns 5

referenced to OE
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HM538253 Series

Read Cycle (RAM), Page Mode Read Cycle

HM538253

-7 -8 -10
Paramaeter Symbol Min Max  Min Max  Min Max Unit Notes
Access time from RAS tRac — 70 — 80 — 100 ns 67
Access time from CAS tcac — 20 — 20 — 25 ns 7.8
Access time from OE toac — 20 — 20 — 25 ns 7
Address access time tAA — 35 — 40 — 45 ns 7.9
Read command setup time thcs 0 — 0o - 0o — ns
Read command hold time tRcH O — 0 - o - ns 10
Read command hold time referenced o RAS tgry 10 — 10 — 10 — ns 10
RAS to column address delay time  tgap 15 35 15 40 15 65 ns 2
Column address to RAS lead time taL 35 — 40 — 45 — ns
Column address to CAS lead time tcaL 3B — 40 — 45 — ns
Page mode cycle time tpg 45 — 50 — 55 — ns
TAS precharge time tcp 7 — 10 — 10 — ns
Access time from TAS precharge tacp — 40 — 45 — 50 ns
Page mode RAS pulse width trasp 70 100000 80 100000100 100000 ns
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HMS538253 Series

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

HM538253

7 8 10
Paramater Symbol Min  Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 0o - 0 - ns 1"
Write command hold time tweH 12 — 15 — 15 — ns
Write command pulse width twp 15 - 15 — 15 — ns
Write command to RAS Iéad time tgw, 20 — 20 — 20 — ns
Write command to CAS lead time  tcw 20 — 20 — 20 — ns
Data-in setup time 1os 0 — 0 — 0 — ns 12
Data-in hold time tDH 12 — 15 — 15 — ns 12
WE to HAS sstup time twg O — o — 0o — ns
WE to RAS hold time WH 10 — 10 — 10 — ns
Mask data to RAS setup time tMs 0 - o — 0o — ns
Mask data to RAS hold time tMH 10 — 10 — 10 — ns
OF hold time referencedto WE gy 15 — 20 — 20 — ns
Page mode cycle time tpe 45 — 50 — 5 —. ns
TAS precharge time tcp 7 - 10 — 10 — ns
TAS 1o data-in delay time tcop 20 — 20 — 20 - ns 13
Page mode RAS pulse width tragp 70 100000 80 100000 100 100000 ns
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HM538253 Series

Read-Modify-Write Cycle

HM538253
-7 -8 -10

Parameter SymbolMin Max  Min Max Min Max Unit Notes
Read-modify-write cycle time tawc 180 — 200 — 230 — ns
RAS pulse width (read-modify-write cycle) tgws 120 10000 130 10000 150 10000 ns
TAS 1o WE delay time tcwp 45 — 45 — 50 — ns 14
Column address to WE delay time  tawp 60 — 65 — 70 — ns 14
UK to data-in delay time toopp 20 — 20 — 20 — ng 12
Access time from RAS taac — 70 — 80 — 100 ns 67
Access time from TAS icac — 20 — 20 — 25 ns 7,8
Accass time from OE toac — 20 — 20 — 25 ns 7
Address access time 1A — 3 — 40 — 45 ns 7,9
FAS 1o column address delay time  tgap 15 35 15 40 15 55 ns
Read command setup time tRes 0 — 0o — 0o - ns
Writa command to RAS lead time tawL 20 — 20 — 20 — ns
Write command to CAS lead time tcw, 20 — 20 — 20 — ns
Write command pulse width twp 15 — 15 — 15 — ns
Data-in setup time tps 0o - 0 — 0o - ns 12
Data-in hold time tDH 12 — i5 — 15 — ns 12
OFE hold time referenced to WE togy 15 — 20 — 20 — ns
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HMS538253 Series

Refresh Cycle
HM538253
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
TAS sotup time (CAS-before-RAS refresh) tcsg 10 — 10 — 10 — 08
TAS hold time (TAS-before-RAS refresh) - 1cyr 10 — 10 — 10 — ns
RAS precharge to TAS hold time trPc 10 — 10 — 10 — ns

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

 HM538253
7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
TAS to data-in delay time tcop 20 — 20 — 2 — ns 13
OF to data-in delay time 0D0 15 — 20 — 20 — ns 13
CBR Refresh with Register Reset
' HM538253
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Uni Notes
Split transfer setup time - tsTs 20 — 20 — 25 — ns
Spiit transfer hold time referenced o RAS tgst .70 — 80 — 100 — ns
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HM 538253 Series

Read Transfer Cycle
HM538253
7 -8 -10
Parameter Symbol Min Max  Min Max Min Max Unit Notes
DT hold time referenced 1o HAS thpy 60 10000 65 10000 80 10000 ns
DT hold time referenced to TAS tcopH 20 — 20 — 25 — ns
DT hold time referenced to column address tapy 25 — 30 — 30 — ns
DT precharge time toTpP 20 — 20 — 30 — ns
DT to RAS delay time toRp 60 — 70 — 80 — ns
SC to RAS setup time tsps 25 — 30 — 30 — ns
1st SC to HAS hold time tsRH 70 — 80 — 100 — ns
1st SC to TAS hold time tscH 25 — 25 — 5 — ns
1st SC to column address hold time tSAH 40 — 45 — 50 — ns
Last SC 1o DT delay time tsopp 5 — 5 — 5 — ns
1st SC to UT hold time tsp 10 — 15 — 15 — ns
DT to QSF delay time toap — 30 — 35 — 35 ns 15
QSF hold time referenced to DT toaH 5 — 5 — 5 — ns
Serial data-in to 1st SC delay time tszs 0o - 0o — 0o - ns
Serial clock cycle time tscc 5 — 30 — 30 — ns
SC pulse width tsc 5 - 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — ns
SC access lime tsca — 22 — 25 — 25 ns 15
Serial data-out hold time tso4 5 — 5 — 5 — ns
Serial data-in setup time tsis o — 0o — 0 — ns
Serial data-in hold time tsin 15 — 15 — 15 — ns
HAS to column address delay time trap 15 35 15 40 15 55 ns
Column address to RAS lead time tRat 35 — 40 — 45 — ns
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HMS538253 Series

Read Transfer Cycle (cont)

HM538253

-7 -8 -10
Parameter Symbo! Min Max  Min Max Min Max Unit Notes
RAS to QSF delay time trRap — 70 — 75 — 85 ns 15
TAS to QSF delay time lcap — 35 — 35 — 3 _.ns 15
QSF hold time referenced toHAS tagH 20 — 20 — 25 — ns
QSF hold time referenced to TAS tcah 5 — 5 — 5 — ns
Masked Write Transfer Cycle

HM538253

7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Notes
SC setup time referenced to HAS tsps 256 — 30 — 30 — ns
RAS to SC delay time tggp 20 — B — 25 — ns
Serial output buffer turn-oft time tsRz 10 40 10 45 10 50 ns
referenced to RAS
FAS to serial data-in delay time tsiD 40 — 45 — 50 — ns
RAS to QSF delay time ‘R0 — 10 — 75 — 85 ns 15
TAS to QSF delay time tcap — 35 — 3 — 35 ns 15
QSF hold time referenced-to RAS tRoH 20 — 20 — 25 — ns
QSF hold time referenced to TAS ttaw S5 — S — 5 — ns
Serial clock cycle time tscc 25 — 30 - 30 — ns
SC pulse width tsc 5 —_ 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — ns
SC access time tsca — 22 — 25 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial data-in setup time tsis o - o — 0o — ns
Serial data-in hold time tsiH 5 — 15 — 15 — ns
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HMS538253 Series

Split Read Transfer Cycle, Masked Split Write Transfer Cycle

HM538253
-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
Split transfer hold time tesT 20 - 20 — 25 — ns
referenced to CAS
Split transfer hold time referenced  tasT B — 40 — 45 — ns
to column address
SC to QSF delay time tsgp — .3 — 3 — 30 ns 15
QSF hold time referenced to SC tsqQH 5 - 5 — 5 — ns
Serial clock cycle time tsce 5 — 30 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — ns
SC access lime . tsca - 22 — 25 — 25 ns 15
Serial data-out hold tims tsoH 5 — 5 — 5 - ns
Serial data-in setup time tsis 0 — 0 —-— 0o — ns
Serial data-in hold time tgiH 5 — 15 — 15 — ns

HAS to column address delay time  tRap 15 35 15 40 15 55 ns

Column address to RAS lead time  tgaL I8 — 40 — 45 — ns
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HM 538253 Series

Serial Read Cycle, Serial Write Cycle

HMS538253
-7 -8 -10

Parameter Symbol Min Max Min Max Min Max Unit Notes
Serial clock cycle time tsce 25 — 30 — 30 — ns
SC pulse width isc 5 — 10 — 10 — ns
SC precharge width tscp 10 — 10 — 10 — ns
Access time from SC tscA — 22 — 25 — 25 ns 15
Access time from SE tSEA - 20 — 25 — 25 ns 15
Serial data-out hold time tsOH 5 — 5 — 5 — ns
Serial output butfer turn-off time tsHzZ — 15 — 20 — 20 ns 517
referenced to SE
SE to serial output in low-Z sz o] — 0 — o — ns 517
Serial data-in setup time tsis 0 — o - 0o — ns
Serial data-in hold time tsIH 15 — 15 — 15 — ns
Serial write enable setup time tsws 0 — o — 0o - ns
Serial wrtie enbable hold time tSWH 15 — 15 — 15 — ns
Serial write disable setup time tswis "o — 0 — o — ns
Serial write disable hoid time tswiH 15 — 15 — 15 — ns
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HM538253 Series

Notes:

1.

= o ®N

12.
13.

14.

15.
16.

17.

18.
19.

AC measurements assume iy = 5 ns.

When tpep > tRop (Mmax) and tpap > traD (Max), access time is specified by tCAC O 1AA:

ViH (mfn) and Vy_ (max) are reference levels for measuring timing of input signals. Transition
time ty is measured between Viq and V).

Data input must be floating before output buffer is turned on. In read cycle, read-modily-write

cycle and delayed writa cycle, either tpzc (min) or ipzo (min) must be satisfied.

torp1 (max). tofFF2 (max), tgyz (max) and tg z (min) are defined as the time at which the
output acheives the open circuit condition (Vo — 100 mV, VoL + 100 mV). This parameter is
sampled and not 100% tested.

Assume that trep < 'Rcp (Mmax) and tpap < 'RAD (max). ¥ tpcp O tRAD is greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

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

When tgcp 2 tRep (Max) and tpap < 'RAD (Max), access time is specified by {CAC-

When trep < tRcp (Max) and tRap 2 'RAD (max), access tima is specilied by taa-

. If either trcH OF tRRH IS satisfied, oparation is guaranteed.
. When twcs 2 twcs (min), the cycle is an early write cycle, and VO pins remain in an open

circuit (high impedance) condition.

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

Either t¢pp (mMin) of topp (min) must be satisfied because output buffer must be turned off by
TAS or OE prior to applying data to the device when output buffer is on.

When tawp 2 'Awp (min) and towp 2 tcwp (min) in read-modify-write cycle, the data of the
selected address outputs to an /0 pin and input data is written into the selected address. topp
{min) must be satisfied becauss output buffer must be turned off by OE prior to applying data to
the device.

Measured with a load circuit equivalent to 1 TTL loads and 30 pF.

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

When tgyz and tgz are measured in the same VCC and Ta condition and tr and tf of SE are

less than 5 ns, tgnz stsrz + 5 ns.

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

DSF2 pin is open pin, but Hitachi recommends it is fixed low in all operation for the addition
mode in future.
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B Timing Waveforms
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Page Mode Read Cycle
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HM538253 Series

Write Cycle

- The write cycle state table as shown below is applied to early write, delayed write, page mode write, and

read-modify write.

Write Cycle State Table

RAS TAS RAS HAS TAS
-DSF1 DSF1 WE 1o vo
Menu Cycle
wi w2 w3 w4 w5
RWM Write mask (new/old) o . 0 0 Write mask’t  Valid data
Write DQs to /Os
BWM Write mask (new/old) 0 1 0 Wiite mask'2  Column mask2
Block write
RW Normal write {(no mask) 0 0 1 Don'tcare’t  Valid data
BW Block write (no mask) 0 1 1 Don'tcare?  Column mask2
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
Note 1
WE Mode 1O data/RAS
New
Mask Mask
Low MOde
Persistent | Don't care
Mask (mask register used)
Mode
High | Nomask | Don't care

[

YO Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, VO dont care
Note 2: reference Figure 2 use of Block Write
Note 3: /0 Write Mask Data -
Low: Mask
High: Non mask
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Early Write Cycle

tRC )
4 trAs M |¢————tpp——N
— —_—
RAS N g \ -
¢ tCSH — | [e—tcrp—N ‘
——LRCD 140, tRSH »
¢ tcas —)
CAS
tASR —
> tRAH-)l ]HAsc—i M tcan
Column
Ctwcs || 6—| tWCH
High-Z

tusH| & tHH—h

¢ tps—»

w4 W

Wl to W5: See Write Cycle State Table for the logic

states.
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Delayed Write Cycle

W1 to W5: See Write Cycle State Table for the logic

states.

t —
— tRAS = }ji_* tRp —
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RAS N 5 \
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—t |
¢ tys M| twH| ZVL o >
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WE B w K i
I/0
(Output) @‘
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(Input) @( W4
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5 tom) 00—
R K
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Page Mode Write Cycle (Early Write)
trc

A
¢ tRASP —> 4————tnp———~$
— —
RAS \ | J‘ A

——tesH———H j[e——tpC -tRSH—— .
- trep—-tcas—H tep— [-teas | —tep— G—tCAS——>‘+————————tcnp———>

CAS
tASR||{LRAH  AS ‘ASQ» tAsg
Hﬂr ¥ tcau ) [ tcan ¢ [P LCAH
Address %ﬁov Col Cotumn
tws||tw twes | tweH twes | | tweH twes | [tweH
24 ¢ 4 —> Dl ¢ > B
Bl w3
High-Z

Lo

N 1 4

Wl to W5: See Write Cycle State Table for the logic states.

hd

Page Mode Write Cycle (Delayed Write)
tRC
4 tRASP

———tpp—H
RAS i Pj‘ K

———tesH———H [—tPC H—tRSH—
tRCD——Me—tcas—H [tep—d| Je—teas—r{ e tep—H [e——tcas - h——tcnp-——r

-

:Don't care

Wl to W5: See Write Cycle State Table for the locgic states.
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Read- Modify-Write Cycle

tRWC

¢ tRWS M [6—trP P
RAS R
| —  tcre \_
tRCOD —) [N
CAS N
tasg [——trap—>| tasc j[tCAH

- HRAH+T ' —>

Address @;ﬁ Row J@Q Column ]
4 tawp ¥ [—tRWL
¢ tewo H {———tCwL
—_ | [—twp—>
WE N
\m tcac
. L taA N
I/O e RAC -
(Output) ValidDout p—
1/0 EMSH|| ¢ tuH tozc— +—toac—H [¢tpsH -toH—
(Input) W4 W
tD20 toFF2 ¥ toeH

[et0TS —tDTH——) tooo $l
OT/0E 7

MLFSRAM—tREn 4—trsc—>"4——>-tCFH
osF BB w1 [ W2

Wl to W5: See Write Cycle State Table for the

logic states.

3:Don't care
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s RAS-Only Refresh Cycle

1/0
(Output)

4~tcrRP—h

trC

trAS
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4 —_)

ﬂ
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-

torFf2 [€X
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CAS-Before-RAS Refresh Cycle (CBRN)

trC )
¢ tRp ¥ 4 tRras — |[¢——trp—H
- i ) . 1
RAS A¢~trpPC \ JL tRPC —
€tCP ¥ [¢——tesR—H [6é——tCHR—P 4—H [4-tCSR—M
CAS / mmhibit Falling Transition
Address

tws—>

Hidden Refresh Cycle

tRC ) tac )
—————tRas———H [&—trp—| i¢ tRAS M H—trp—>
—_ _ Y
RAS N i N F X
——tRCO—P|¢—LtRSH— 4 tCHR — [—tcrr—H
- ML —
CAS &{ h
tasR | [€ LRAD ¢ tRAL ¥
4 » Hl'amq €tasc P [€tcan?
}@ﬁ Column
tncs]¢+ tRRn14+| tws[¢+ —tyH—>
WE :
) -teac
——tap—> toFF1
4—LRAC » 4 4
1/0 ¥ :
Valid Dout pb——
(Output) tonC |
—tpic—> +—> >
1/ toFrF2
(1
4-LFSR-Y HRFH+|
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CAS-Before- RAS Set Cycle (CBRS)

tRC

-~
b d

trp

P

tras

¥ |¢ tRp

—tCRP —y

J

X >

Inhibit falling transition

IO

+~—tnpc——21+——tcsn——¥

tase

CAS-Before-RAS Reset Cycle (CBRR)

; trp 4

RAS / A

—tRPC +—LtCSR—

o,

tras

-

XX XXX Y XX T T YN XX XXX

nhibit falling transition

|ftws+

H—twH—

LRHKK

tFsR

o

tRST

(f /Bj-2\ /1Bj-1

Note: 1. Bi, Bj initiate the boundary addresses.

L4

Bj*1

:Don't care

@ HITACHI

39



Flash Write Cycle

trRC

tRp

— tRAS-

» 14
7Y

—trReD—|

@ HITACHI
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Register Read Cycle (Mask data, Color data)

RAS

CAS

Address

Note:

ki

1. State of DSF1 at falling edge of CAS

~

State 0 1
Accessed | Mask Data|Color Data
Data (LMR) (LCR)

trc 14
¢ tRAS — |¢ trp )
]
tesH ) ——tcrp —H
)¢ tRSH -
¢ tcas —)
—
S 4}
tRCS k—tRRH—————¥
4—th—)[ — 4 tRCHP
—tcac—) (—tCDD'——w
¢ tRAC 4 toFFij[¢—
¥ : ;
» | Valid Out N 2
' torF2j6—>
4—tpzC— 4toacd 4-toop—H
=
toTs etozo ¥
—P| [6—tOTH—
tf A
t
PAELN Q-thH+i

Don't care
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Read Transfer Cycle-1

twH

14

tRC 1 4
< tRAS M l——tpp—P
—— — Y ..
S | ¥ \
L tesH M |4 tcrp
4 tRSH »
4——1tRCO ¢ tCAS )
CAS N 7
¢——tRAD P[4 traL )
tRAH tAsC || tCAH
4 14 €4— |¢ ' 4
2 ¥ SAM Start
Address § Row KA “address -

Prev

jous Row—» l«— New Row

(——TtDQD—’

tOQH

SAM Address MSB

d-Don't care
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Read Transfer Cycle - 2

RAS

CAS

Address

QSF

trRC )
¢ trRAS P 14 trp
¥
N ) / N\
4 tesSH » |4 tCcRp 4
4 tRSH )
4 trco P4 tcas »
! ),
4——tRAD P4 tRAL )
tASR |1 tRAH tasc || tcaH
¢ P 14 ) 4 b (€ )
Y SAM Start )
Roy j@{ Address
tws twH
> ¢
High-Z
¢ tDRD >
H— tpTP—
tSRS 4—tSOH—P
— 4 tSAH )
¢ tsc—*| tscp ¥
R nhibit Rising Transition , .
= SCA
\ tSCH—P| I4-tSCA-H ¢ )
4 tSRH > tSoH K
@Z Valid Sout @
tSIH tszs —
—>
Valy
Sin
tcQo 4-tDQD—
. tRQD — £0 o
& t ) Y
)5 trRQH ¢ CQH ’
toQH 1K s
SAM Address MSB g@g;

-Don't care
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Masked Write Transfer Cycle

RAS

CAS

Address

SC

S1/0
(Output)

SI/o0
(Iéput)

QSF

I/0
({nput)

tRe
¢ tRAS M ——thp———
- )
] \
4 tesH M ——tcrP—H
4 t —)
RSH 14
——tRCD ¢ tcas )
N 7
tasr || traH tasc
¢ M — —H ¢
SAN
Row I Ao
Atwsk AthL
> iy L 4
High-Z
‘Forsx ‘tmgL
Al 14 WAl L4
trsR | tRFH
4 » —H
tSRS
4
—tsc—H
N bidl i b i ol Ve bdolafalake2-Sidialalolole Fdelabiblglol oo
Inhibit Rising Transitiongss
{ tsip—?
) ——tsrz
| L wry SCA
Vamdi j@%‘r vValid f tsis || tSIH t1515 tsiH
4 » 14 > M léd—»
. Yiiv 7 1 4
tsoﬂ‘_" — o
Valid Sin Valid Sin
¢
*]4—tRQH »
SAM Address MSB J‘@g‘
tus tMH

Note: 1. I/0 Mask Data (In new mask mode)
Low : Mask
High : Non Mask

1/0 :

Don't care in persistent mask mode.

Don't care
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Split Read Transfer Cycle

tRC 1 4
4 tRAS —)| [———trRp——"
RAS } N ;_j? N
— teSH >
4———LRSH —
——tcRp—H [—LRCD »i¢ tCAS ,rl(icnp——*
CAS N -
tRAL——
Address
WE
sorg
0 ’ High-Z
(Output)
tpTs||toT
DT/0E
DSF1
———tCsT
tAST »
SC Bj-2 Bj-1
SI/0 ) & | Valid Valid Valid «l Valid v
(Output) VahdSou.L@{ Sout ut 4 } Sout _()() Sout Sout
S1/0 High-Z
(JLsod, so
QSF T ¥B{ SAM Address MSB ]

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

2. Bi, Bj initiate the boundary address.

@ HITACHI
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Masked Split Write Transfer Cycle

RAS

tRC 14
— trAS 3] [¢——trRp—M
P
tesH —)
¢————1RSH —» |
——tRCD pi¢ tcAs —)|
x j
tASC|itcan
d M4 S
O [ 4 L4
' SAM Start
. Address Y1 4

High-Z
. I tht tcsT y
A tRST 4
tscc—
tsc  tsce

———tsTs— —>

yr— \ r—\ .
SC __1?3:,*2\ Ym* 1\ Yme  fym+2 Bj-2 Bj-1 B j*2 Yi
SI/0
(Output) .

SIS |ltsin tsis|{tsI tsis||tsix
SI/O 9 4 ENRY ) § 4 4 }
00y e e 18 KBvar0 st
tsoq— ‘(—tsoo

o, 50y
QSF
1/0
(Input)

:Don't care
Notes: 1. Ym is the SAM start address in before SRWT.
2. Bi, Bj initiate the boundary address.
3. 1/0 Mask Data (In new mask mode)

Low : Mask

High : Non Mask

I/0 : Don't care in persistent mask mode.
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Serial Read Cycle

SE Wi
4—tscc 4 tsce 4 tsce —)
tsc—H [¢—tscr 1 c:t_sc:ifjj tsc—H H—tscp—r| [6—tsc—H
Yy 3 y——
¢———tsca—F —tSEA—> ———tscA—H
$1/0 4—tSOH—| [—tsHz— 4—1-tsca > 4—tsoH—c>
B Y ., . ' tSLZ . valid
(Output)vahd Sout}@i Valid Sout ] valid Soub@ a6l
J-Don't care
Sereal Write Cycle
tswH tswis, tSWIH tsws
— ) —) —
53 (
’ [—1sc( ¢ tsce ¢ tsce
tsc— [tscpﬂ -tsc—> l(—tscp—v —tsc—H lf—tscp—ﬁ f—tsc-)l :
SC
—) —)
SI/0
(Input)

-Don't care
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HM538253 Series

Package Outline Unit: mm
HM538253] Series (CP-40D)
25.80
26.16max
40 21
nnnnnnnnnnnnnnnnnnn
ol @
) 2| &
1 +1
©l =2
g =
1 I 20 i
0.74 & <
g
2 g
) =
o~
_1 1
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HM538253 Series

Package Outline (cont) Unit: mm
HM538253TT Serles (TTP-40DA)
18.41
18.81max
44
ARAARRARAR  AAARAARAAR
9 ~
S
¢}
v JUYUUUUIUT
, ! . 0.80] 2
+ .
0.30%0.10 |$|0.21|@| 11.760.2
" o 0~5°
g S
E >
. (o]
— +1
=
o
0.50%0.10
HMS538253RR Series (TTP-40DAR)
18.41
18.81max
i
AAARRAAAR  RAARARRAAN
o]
<
: S
i VUUUYUUUUY
44 H 23
0.30%0.10 |$|0.21|@] 11.76+0.2
5 SEEE o
— by S|~
= olo _:__*Y—
S AN
0.50%0.10 N
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HM538253 Series

When using this document, keep the following in mind:

1.

This document may, wholly or partially, be subject to change without
nolice.

All rights are reserved: No one is permitted to reproduce or duplicate,
in any form, the whole or part of this document without Hitachi's
permission.

Hitachi will not be held responsible for any damage to the user that may
result from accidents or any other reasons during operation of the
user's unit according to this document. :

Circuitry and other examples described herein are meant merely to
indicate the characteristics and performance of Hitachi’s semiconductor
products. Hitachi assumes no responsibility for any intellectual

property claims or other problems that may result from applications based
on the examples described herein.

No license is granted by implication or otherwise under any patents or
other rights of any third party or Hitachi, Lid.

MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in
MEDICAL APPLICATIONS without the written consent of the appropriate
officer of Hitachi's sales company. Such use includes, butt is not

limited to, use in life support systems. Buyers of Hitachi's products

are requested 1o notify the relevant Hitachi sales office when planning

to use the products m MEDICAL APPLICATIONS.

Semicanducior & tracgremed Circuin Div.

@ Hitachi, Ltd.

For Inquiry write to:

SAN FRANCISCO
Fitachi Ameriea, Lid
Soenicondecioe & IC
Division .

2000 Sicara Potnt Park way
Brisbarc, CA 94005-1819
U.S.A.

Td : 413-589-3300
Pax : 415-583-4207

MUNHEN

Himchi Barape Gembl

Ceoard Buropesn Headquartens
Hars-Pineel -Sirafie 10A,
3013 Haar bei Minchen,

West Germany

Ted - 946140
Telex : $- 22553 (hie 6)

Pax : 089-463068

-~

New Maruncuchi Bldg.. $-1 Maruncuchi 1 -chame, Chiyoda-ku, Tokyo, 100, Japan

Tet : Tokyo (03) 2121111

Telox : J22395, 122432, 124491, 126375 (HITACHY)
Fax : 03-214-3158 Cable : HITACHY TOXYO

LONDON

Hitachi Berope Lad.

B i C Diviss
Naorthern Earope Hesdquarers

21, Upton Road,

Watford,

Hers WDI17TB, UK.

Tel : 0923-U6488

Telocorn Oold : 265871 MONREF G
ATTN 76 (HEC010) -
Telex : 936293 (HITEC Q)

Fax : 0923- 224422

1IONG KONG

Hitachi Blectronic Comparents

(Asis), Lad.

Unit $12-513, S Noxth Tower

World Pinance Centre

Habour City, Canton Rosd, Tain She Toul
Kowloon, Hong Kong

Tol : 37219218-9, 72206589

Telex : 40815 (HITBC HX)
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HM538253 Series

Revision Record

" Rev. Date Contents of Modification Drawnby  Approved by
0  Apr. 26,1991 Initial issue S.Ishikawa K.Oishi
1 Sep. 27,1991 Addition of HMS538253TT/RR series. S.Ishikawa M. Yamamura

Addition of HM538253-7
Change of Low Power (Active)
RAM: 633 mW (max) —» 715 mW (max)
SAM: 385 mW (max) —» 468 mW (max)
Pin Descriptioon
Addition of No lead
Change of stopping column boundary 1able.
Addition of note17 for AC characteristics.
Addition of note for Masked Write Transfer Cycle
and Masked Split Transfer Cycle.
Pin Arrangement
Addition of TSOP
Operation of HM538253
Change of Mask Resister Set/Read Cycle
and DSF1 low —» and DSF1 high
Figure 1/Figure 2: Change of DSF1
Figure 2: Address Mask —» Column Mask
Addition of note for DC Characteristics
Capacitance
Change of V¢ ranger5 V — 5 V10%
AC Characteristics
Addition of Output load
tRAH: 15 ns (min) —» 10 ns (min)
trep: 25 ns (min) —» 20 ns (min)
tpTH: 13 18 (min)—» 10 ns (min)
trFH: 15 ns (min) —» 10 ns {min)
“tRAD: 20 ns (min) —® 15 ns {min)
fgwL: 25 ns (min) —» 20 ns (min)
tcwL: 25 ns (min) —» 20 ns (min)
twy: 15 ns (min) — 10 ns (min)
tmy: 15 ns (min) —> 10 ns (min)
trwe: 235 ns (min) —> 230 ns (min)
trws: 155 ns (min) —> 150 ns (min)
tcwp: 55 ns (min) —» 50 ns (min)
tawp: 75 ns (min) —» 70 ns (min)
tRAD: 20 ns (min) —» 15 ns {min)
trwL: 25 ns (min) —» 20 ns (min)
tcwL: 25 ns (min) —> 20 ns (min)
tcHr: 15720 ns (min) = 10/10 ns (min)
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HM538253 Series

Revision Record (cont)

Rev.

Date

Contents of Modification Drawnby  Approved by

1

Sep. 27, 1991

AC Characteristics (cont) S.Ishikawa M. Yamamura

trpy: 70 ns (min) — 65 ns (min)
tapy: 35 ns (min) —» 30 ns (min)
tprp: 30 ns (min) —» 20 ns (min)
tprp: 90 ns (min) —» 80 ns (min)
tsry: 90 ns (min) —» 80 ns (min)
tsch: 30 ns (min) —» 25 ns (min)
tRAD: 20 ns (min) —»- 15 ns (min) (P25/P27)

Change of note 5
Von: -200 mV —» -100 mV
VoL +200 mV —» +100 mV
Change of note 17
tgpz are in the same —% tg| 7 are measured in the same
Addition of note for Write Cycle State Table
Change of BWM/BW: Address mask —»- Column mask
Change of package dimensions: HM538253TT Series (TTP 40DA),
HMS538253RR Series (TTP 40DAR)
Change of Timing waveforms

2

Apr. 2,1992

Change of Cycle time
RAM: 135 ns (min) —» 130 ns (min)
Change of Block Write cycle
DSF1 high at the falling edge of CAS and WE
—» DSF1 high and WE low at the falling edge of CAS
Addition of note for Stopping Column in Split Transfer Cycle
Addition of note for Register Reset Cycle
AC Characteristics
Change of Out put load:
_ SAM ITTL + CL(30 pF) —» SAM, QSF ITTL + CL(30 pF)
Rrc: 135 ns (min) — 130 ns {min)
trp: 55 ns (min) — 50 ns {min)
toffy: 20 ns (max) — 15 ns (max)
twcHy lcAH/ (cFH: 15 ns (min) — 12 ns (min)
tpy: 15 ns (min) — 12 ns (min) (P22/ P23)
1oEH: 20 ns (min) —» 15 ns (min) (P22/ P23)
topp: 20 ns (min) —® 15 ns (min)
tprD: 65 ns (min) —» 60 ns (min)
trwc: 185 ns (min) —» 180 ns (min)
tpQD* 35 ns (max) — 30 ns (max)
Addition of notes 15 for trgp/ LcQD
_ Change of notes for tpQp/RQD/ lcQD/ tsQD: Potes 7—» notes 15
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HM538253 Series

Revision Record {cont)

Rev. Date Contents of Modification Drawnby  Approved by

2 Apr. 2,1992  AC Characteristics (cont) SiSHKAWA  m. A
tsEA: 22 ns (max) —» 20 ns (max)
tsyz: 20 ns (max) —» 15 ns (max)
Addition of note 16, 18, 19 for AC Characteristics
Change of Timing Waveforms
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