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HM538253B Series
HM538254B Series

2 M VRAM (256-kwordx 8-bit)
Hyper Page Mode (HM538254B)

ELP’DA E0163H10 (Ver. 1.0)

(Previous ADE-203-264A/265 (Z))
Jul. 6, 2001(K)

Description

The HM538253B/HM538254B is a-2-Mbit multiport video RAM equipped with a 256-kwdebit dynamic

RAM and a 512-wordx 8-bit SAM (full-sized SAM). Its RAM and SAM operate independently and
asynchronously. The HM538253B/HM538254B is upwardly compatible with the HM534253B/HM538123B
except that the pseudo-write-transfer cycle is replaced with masked-write-transfer cycle, which has been
approved by JEDEC. Furthermore, several new features have been added to the HM538253B/HM538254B
which do not conflict with the conventional features. The stopping column feature realizes allows greater
flexibility for split SAM register lengths. Persistent mask is also installed according to the TMS34020
features. The HM538254B has Hyper page mode which enables fast page cycle.

Features

e Multiport organization:RAM and SAM can operate asynchronously and simultaneously:
0 RAM: 256-kwordx 8-bit
0 SAM: 512-wordx 8-bit
* Access time
0 RAM: 70 ns/80 ns/100 ns max
O SAM: 20 ns/23 ns/25 ns max
e Cycle time
0 RAM: 130 ns/150 ns/180 ns min
0 SAM: 25 ns/28 ns/30 ns min
e Low power
O Active RAM: 605 mW/550 mW/495 mW
SAM: 358 mW/330 mW/303 mW
0 Standby 38.5 mW max
» Masked-write-transfer cycle capability
e Stopping column feature capability
» Persistent mask capability

Elpida Memory, Inc. is a joint venture DRAM company of NEC Corporation and Hitachi, Ltd.
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» Fast page mode capability (HM538253B)

O Cycle time: 45 ns/50 ns/55 ns

0O Power RAM: 605 mW/578 mW/550 mwW
* Hyper page mode capability (HM538254B)

O Cycle time: 35 ns/40 ns/45 ns

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

» Mask write mode capability
» Bidirectional data transfercycle 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)
0 RAS-only refresh
O CAS-beforeRAS refresh
O Hidden refresh
e TTL compatible

Ordering Information

Type No. Access Time Package

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

HM538253BJ-10 100 ns

HM538254BJ-7 70 ns

HM538254BJ-8 80 ns

HM538254BJ-10 100 ns

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

HM538253BTT-10 100 ns

HM538254BTT-7 70 ns

HM538254BTT-8 80 ns

HM538254BTT-10 100 ns
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Pin'Arrangement

HM538253BJ Series HM538253BTT Series
HM538254BJ Series HM538254BTT Series
Veel 1 40 [1 Vss Vecl 1 44 [1 Vss
sclj2 39 [] sl/o7 scl 2 43 [] SI/07
syool 3 38 SI/06 syool 3 42 [] Sl/o6
siyo1l] 4 37 [] SI/05 siyo1l] 4 41 [1 SI/05
siyoz2l] 5 36 [1 SI/04 sio2l 5 40 [] Sl/o4
si/o3[] 6 35 [] SE s1/o3[] 6 39 [ SE
DT/OEL] 7 34 [] 1107 DT/OE[] 7 38 [] 1107
iyooLl] 8 33 [] 1/06 ool 8 37 [] 1106
o1l 9 32 [] /05 o1l 9 36 [] 1/05
iyo2 [0 10 31 [J /04 o2 [ 10 35 [] 1104
yo3 11 30 [J Vss NL (11 34| NL
Vss []12 29 [] DSF1 NL |12 33| NL
WwE [] 13 28 [1NC 1103 [] 13 32 [ Vss
RAS [] 14 27 [1 CAS Vss [ 14 31 [] DSF1
aAsl[]15 26 [1 QSF "WEL]15 30 1 NC
A7 16 25 [1 AO RAS [] 16 29 [] CAS
A6 17 24 [] A1 As 17 28 [1 QSF
A5 []18 23 [] A2 A7 18 27 [0 A0
A4l]19 22 [ A3 A6 19 26 [] Al
Vee 20 21 [ Vss A5 []20 25 [] A2
A4 |21 24| A3
(Top view) Vec [ 22 23[]Vss
(Top view)
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Pin Description

Pin Name Function

AO-A8 Address inputs

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

CAS Column address strobe

WE Write enable

DT/OE Data transfer/output enable
SC Serial clock

SE SAM port enable

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

Vs Ground

NL No lead

NC No connection
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Block Diagram
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Pin Functions

RAS (input pin): RAS 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 ed@A&. The input level of these signals
determines the operation cycle of the HM538253B/HM538254B.

CAS (input pin): Column address and DSF1 signals are fetched into the chip at the falling edg8,of
which determines the operation mode of the HM538253B/HM538254B.

A0-A8 (input pins): Row address (AX0—-AX8) is determined by A0-A8 level at the falling eddASt

Column address (AYQ<AY8) is determined by A0—-AS8 level at the falling edg&A6Sf. 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-€dgeRo{S and after. WheWE is low at the falling edge

of RAS, the HM538253B/ HM538254B turns to mask write mode. According to the 1/O level at the time,
write on each 1/0 can be maskeWE level at the falling edge &AS is don’t care in read cycle.) When
WE is high at the falling edge ®AS; no mask write cycle is executed. After th&E switches to read/write
cycles. In a transfer cycle, the direction of transfer is determinédbyevel at the falling edge dAS.
WhenWE is low, data is transferred from SAM to RAM (data is written into RAM), and Wh&nis high,

data is transferred from RAM to SAM (data is read from RAM).

I/00—-1/07 (input/output pins): 1/0 pins function as mask data at the falling edg®AB (in mask write
mode). Data is written only to high 1/O pins. Data on low 1/O pins is masked and internal data is retained.
After that, they function as input/output pins as those of a standard DRAM. In block write cycle, the data
functions as column mask data at the falling edg€sASf andWE.

DT/OE (input pin): The DT/OE pin functions as ®T (data transfer) pin at the falling edgeRAS and as
anOE (output enable) pin after that. WhBA is low at the falling edge & AS, this cycle becomes a transfer
cycle. WherDT is high at the falling edge &AS, 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. WheRE 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 $§atan be used as a
mask for serial write because the internal pointer is incremented at the rising edge of SC.

SI/0O0-SI/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.

DSF1 (input pin): DSF1 is a special function data input flag pin. It is set to high at the falling edyeSof
when new functions such as color register and mask register read/write, split transfer, and flash write, are
used.
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DSF2 (input pin): DSF2 is also a special function data input flag pin. This pin is fixed to low level in all
operations of the HM538253B/HM538254B.

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

Table 1 Operation Cycles of the HM538253B/HM538254B

RAS CAS Address 1/On Input
Mnemonic I L
Code CAS DT/OE WE DSF1 DSF2 DSF1 DSF2 RAS CAS RAS CAS/WE
CBRS 0 — 0 1 0 — 0 Stop — — —
CBRR 0 — 1 0 0 — 0 — — — —
CBRN 0 1 1 0 — 0 — — — —
MWT 1 0 0 0 0 — 0 Row TAP WM —
MSWT 1 0 0 1 0 — 0 Row TAP WM —
RT 1 0 1 0 0 ~— 0 Row TAP — —
SRT 1 0 1 1 0 — 0 Row TAP — —
RWM 1 1 0 0 0 0 0 Row Column WM Input data
BWM 1 1 0 0 0 1 0 Row Column WM Column Mask
RW (No) 1 1 1 0 0 0 0 Row Column — Input Data
BW (No) 1 1 1 0 0 1 0 Row Column — Column Mask
FWM 1 1 0 1 0 — 0 Row — WM —
LMR and 1 1 1 1 0 0 0 (Row) — — Mask Data
Old Mask Set
LCR 1 1 1 1 0 1 0 (Row) — — Color
Option 0 0 0 0 0 — 0 Mode — Data —
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Table 1 Operation Cycles of the HM538253B/HM538254R:0nt)

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

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

Operation of HM538253B/HM538254B

RAM Port Operation

RAM Read Cycle (DT/OE high, CAS high and DSF1 low at the falling edgeRoAS, DSF1 low at the falling

edge ofCAS: Mnemonic Code; R) Row address is entered aR#® falling edge and column address at the
CAS falling edge to the device as in standard DRAM operation. Then, Wieis high andDT/OE is low

while CAS is low, the selected address data outputs through the 1/0 pin. At the falling eRlI§& dbT/OE
andCAS become high to distinguish RAM read cycle from transfer cycle and CBR refresh cycle. Address
access time () andRAS to column address delay time,{3) specifications are added to enable fast page
mode/hyper page mode.
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RAM Write Cycle (Early Write, Delayed Write, Read-Modify-Write) (DT/OE high, CAS high and DSF1
are low at the falling edge &fAS, and DSF1 is low at the falling edge@AS): Mnemonic Code; W

No Mask Write.Cycle (WE high at the falling edge ®AS): WhenCAS is set low andWE is set low after

RAS low, a write cycle is executed. WE is set low before th€AS falling edge, this cycle becomes an early

write cycle and all I/0 become in high impedanceWE is set low after th€ AS falling edge, this cycle
becomes a delayed write cycle. 1/0 does not become high impedance in this cycle, so data should be entered
with OE in high.  IfWE is set low.after 4,,, (min) and t,,, (min) after theCAS 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/0 contention, data should be input after reading data and dbiEihigh.

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

In new mask mode, mask data is loaded from l/O.pin and used. Whether or not an I/O is written depends on
I/0 level at the falling edge ®AS. The data.is written.in high level 1/Os, and the data is masked and retained

in low level 1/0s. This mask data is effective during xS cycle. So, in page mode cycles the mask data is
retained during the page access.

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

Fast Page Mode Cycle (HM538253BDT/OE high, CAS high and DSF1 low at the falling edgeRAS):

Fast page mode cycle reads/writes the data of the same row address at high speed by te§ghhie

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 HieRAS to-column address delay timeg,{), and
access time fronfTAS precharge () are added. In orRAS cycle, 512-word memory cells of the same row
address can be accessed. It is necessary to specify access frequency withaxt(100 pus).

Hyper Page Mode Cycle (HM538254BJDT/OE high, CAS high and DSF1 low at the falling edgeRAS):

Hyper page mode cycle reads/writes the data of the same row address.at high speed by te§ghhide

RAS is low. lIts 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 {iMeRAS to column address delay time,(), and
access time fro@AS precharge (i) are added. column address is latche@BA¥ low edge triger, access

time fromCAS is determined bykc (t,, from column address,d from CAS high edge). Dout data is held
during CAS high and is sustained until next Dout. Data output enable/disable is controlSt@ly and

when bothRAS andCAS become high, Data output becomes High-Z. InRA& cycle, 512-word memory

cells of the same row address can be accessed. It is necessary to specify access frequengy\Witmn t
(100 ps).

Color Register Set/Read CyclgCAS high,DT/OE high, WE high and DSF1 high at the falling edge of

RAS: Mnemonic Code; LCR) In color register set cycle, color data is set to the intérnal color register used in
flash write cycle or block write cycle. 8 bits of internal color register are provided at each 1/0. 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
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same as the usual read and write cycle, so read, early write, and delayed write cycle can be executed. In this
cycle, the HM538253B/ HM538254B refreshes the row address fetched at the falling Bdde of

Mask Register Set/Read Cycl€CAS high, DT/OE high, WE high, and DSF1 low at the falling edgeRoAS:

Mnemonic Code; LMR) In this cycle, mask data is set to the internal mask register persistently used in mask
write cycle, block write cycle, flash write cycle, masked write transfer, and masked split write transfer. 8 bits
of internal mask register are provided at each 1/0. This mask register is composed of static circuits. So once it
is reset by CBRR cycle, it retains the data until reset or reselect. Once LMR is set, mask write cycle data is
written by persistent mask data. Since mask register set cycle is just the same as the usual read and write
cycle, so read, early write;;and delayed write cycle can be executed.

Flash Write Cycle (CAS high, D T/OE high, WE low, and DSF1 high at the falling edge RfAS:
Mnemonic; FW) In a flash write cycle, a row of data (512 werfl bit) is cleared to 0 or 1 at each I/O
according to the data in the color register mentioned before. It is also necessary to mask /O in this cycle.
WhenCAS andDT/OE are set highWE is low, and DSF1 is high at the falling edgeRafS, 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 edgeRAS, DSF1 high andVE

low at the falling edge afAS: Mnemonic; BW) In a block write cycle, 4 columns of data (4 colun@nbit)

are cleared to 0 or 1 at each I/O according to'the data of color register. Column addresses A0 and Al are
disregarded. The mask data on 1/0Os and the mask data on column address can be determined independently.
I/0 level at the falling edge @AS 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 &AS): The data on 8 I/Os are all cleared
whenWE is high at the falling edge ®AS.

Mask Block Write Cycle (WE low at the falling edge d@AS);WhenWE is low at the falling edge ®AS,

the HM538253B/HM538254B 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 RABecycle. In persistent mask mode, 1/0

does not care about mask mode.

Data Sheet E0163H10 ELPIDA
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Color Register Set Cycle Flash Write Cycle

RAS | T /o v %
cas [\ /X N \QOOX
Address X RowYOCGRO0O0OO0ONX X X300 XK X XN
we /] N @O0 | /OO | / XX
prioe I/ |\ Y| RO | \XXXXXHXXXHXX
psF1 (/ N [ \QQQOOQOUY | \XXKXXHKXXXXX
o QOO Color Data)X OOX L XO0O00CO000NK 1 XO0O00COONN

Flash Write Cycle |

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

Note: 1. I/O Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, 1/0 don't care

Figure 1 Use/of Flash Write
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Cfolor Register Set Cycle | Block Write Cycle ‘ Block Write Cycle ‘
|

weL —\ —\ 5
cas L N L/ N/ N/
Address XRowXCO0Q000000COXRow )y eotumn A SO0 OX Row) X Column 22 28X
we XA LOOK 1 XA OO0 *1 XN /XX
DTIoE ¥/ NOOOOOXXXX/ ANOOXXXXXKS N OO

DSF1 y K><>< ><\ /><>/ M \XK.
110 DOOOOCKColor DataXOOK *1 XXXCqumnMask)(XXX *1 XXXCqumnMastXX

*1
WE__ Mode /0 data/RAS
Low New mask mode Mask
Persistent HorlL
mask mode (mask register used)
High No mask HorlL

I/O Mask Data (In new mask mode)
Low: Mask
High: Non Mask
In persistent mask mode, I/O H or L
Column Mask Data
I/00 | ColumnO (A0 =0, Al = 0) Mask Data
/01 | Columnl (A0 =1, Al = 0) Mask Data |Low: Mask
/02 | Column2 (A0 =0, Al = 1) Mask Data
I/03 | Column3 (AO = 1, Al = 1) Mask Data |/High: Non Mask

Figure 2 Use of Block Write

Transfer Operation

The HM538253B/HM538254B provides the read transfer cycle, split read transfer cycle, masked write
transfer cycle and masked split write transfer cycle as data transfer cycles. These transfer cycles are set by
driving CAS high andDT/OE low at the falling edge &AS. They have following functions:

» Transfer data between row address and SAM data register
O Read transfer cycle and split read transfer cycle: RAM to SAM
O 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)
O Read transfer cycle: SI/O output
O Masked write transfer cycle: SI/O input
» Determine first SAM address to access after transferring at column address (SAM start address).

Data Sheet E0163H10 ELPIDA
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[0 SAM start address must be determined by read transfer cycle or masked write transfer cycle (split
transfer cycle isn't available) before SAM access, after power on, and determined for each transfer
cycle.

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

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

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

This cycle becomes réad transfer cycle by driiiOE low, WE high and DSF1 low at the falling edge of
RAS. The row address data (528 bits) determined by this cycle is transferred to SAM data register
synchronously at the rising edgedT/OE. After the rising edge dbT/OE, the new address data outputs
from SAM start address determined by column address. In read transfeXDE must rise to transfer
data from RAM to SAM.

This cycle can access SAM even during transfer (real time read transfer). In this case, thegintmin )
specified between the last SAM access before transfe™andE rising edge andgp, (min) specified
between the first SAM access and@/OE rising edge must be satisfied. (See figure 3.)

rRAS /
CAS \ /
Address X Xi X v X

prioe \t { i

pst o | / teom

= ST L

Sl/o Yj+1

tspp

SAM Data before Transfer SAM Data after Transfer
I

Figure 3 Real Time Read Transfer

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

Masked Write Transfer cycle (CAS high, DT/OE low, WE low, and DSF1 low at the falling edge 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 I/O data is transferred or not depends on the corresponding I/O level (mask data) at the falling

Data Sheet E0163H10 ELPIDA
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edge ofRAS. 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 fallingRel§e Tie

column address is specified as the first address for serial write after terminating this cycle. Also in this cycle,
SAM access becomes enabled aftgg {min) afterRAS becomes high. SAM access is inhibited dui¥S

low. In this period; SC must not be risen.

Data transferred to SAM by read transfer cycle or split read transfer cycle can be written to other addresses of
RAM by write transfer cycle. However, the address to write data must be the same as that of the read transfer
cycle or the split read transfer cycle (row address AX8). Figure 4 shows the example of row bit data transfer.

In case AX8 is 0, data cannot be transferred RAM address within the range of 100000000 to 111111111.

Same as the case of AX8 = 1.

(Row address) SAM (Row address) ﬁ SAM
Y A0 T T A8 ... A0 L7 Possible
000000000 | | | | 000000000
: RAM : ! | | RAM
011111111 011111111 | ! Impossible
100000000 100000000 v L
RAM NN NN BN B RAM
111111111 111111111
| | sam | | sam
(Read transfer cycle) (Write transfer cycle)

Figure 4 Example of Row Bit Data Transfer

Split Read Transfer Cycle(CAS high,DT/OE low, WE high and' DSF1 high at the falling edgeRofS): To

execute a continuous serial read by real-time read transfer, the HM538253B/HM538254B must satisfy SC and
DT/OE timings and requires an external circuit to detect SAM last address. Split read transfer cycle makes it
possible to execute a continuous serial read without the above timing limitation.

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

Figure 5 shows the block diagram for the normal split register operation. SAMdata register (DR) consists of 2
split buffers, whose organizations are 256-wsr8-bit each. Suppose that data is read from upper data
register DR1. (The row address AX8 is 0 and SAM address A8 is 1.) When split read transfer is executed
setting row address AX8 to 0 and SAM start addresses AO to A7, 256>t data is transferred from

RAM to the lower data register DRO (SAM address A8 is 0) automatically. After data.is read from data
register DR1, data read begins from SAM start addresses of data register DRO. If the next split read transfer
isn't executed while data is read from data register DRO, data read begins from SAM start address 0 of DR1
after data is read from data register DRO. If split read transfer is executed setting row address AX8 to 1 and
SAM start addresses A0 to A7 while data is read from data register DR1, 25&-@«itl data is transferred

to data register DR2. After data is read from data register DR1, data read begins from the SAM start addresses

Data Sheet E0163H10 ELPIDA
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HM538253B/HM538254B Series

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 0 of data register DR1 after data is read from data register DR2. In
split read data transfer, the SAM start address A8 is automatically set in the data register, which isn't used.

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

= =

DR1
DR3

Memory
Array

Memory
Array

AX8=0 AX8=1

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

DRO

SAM |/O Buffer

I

SI/O

Figure 5 Split Transfer Block Diagram

Split read transfer cycle is set wh€AS is high,DT/OE is low, WE is high and'DSF1 is high at the falling
edge ofRAS. The cycle can be executed asyncronously with SC. However, the HM538253B/ HM538254B
must be satisfieds{s (min) timing specified between SC rising (boundary addressRaSdalling. In split
transfer cycle, the HM538253B/HM538254B must satisfy; {min), tsr (min) and fst(min) timings
specified betweeRAS or CAS falling and column address. (See figure.6:)

In split read transfer, SI/O isn’t switched to output state. Therefore, read transfer must be executed to switch
SI/O to output state when the previous transfer cycle is masked writertransfer 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 inhibite® ASriog in

write transfer. Masked split write transfer cycle makes it possible. In this cyglénin), 51 (min), kst

(min) and fs;r (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 be executed before masked split write transfer cycle. And in this masked split write transfer cycle, the
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HM538253B/HM538254B Series

MSB of row address (AX8) to write data must be the same as that of the read transfer cycle or the split read
transfer cycle. 'In this cycle, the boundary split register operation using stopping columns is possible as with
split read transfer-cycle.

RAS /

tsts (min) trsT (Min)

CAS /
tcst(min)

Address Yj ><

X xi
tasT(min) AAi

DT/OE \ /

DSF1

\
sc _/ B Ym -1/ 8B /]

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

Figure 6 Split Transfer Limitation

Table 2 Stopping Column Boundary Table

Stop Address

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

2. x: HorL

Stopping Column in Split Transfer Cycle: The HM538253B/HM538254B has the boundary split register
operation using stopping columns. If a CBRS cycle has been performed, split transfer cycle performs the
boundary operation. Figure 7 shows an example of boundary split register. (Boundary code is B7.)
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HM538253B/HM538254B Series

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 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 celumn, 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 drivigS low, WE low, and

DSF1 high at the falling edge BfAS. Stopping column data (boundaries) are latched from address inputs on
the falling edge oRAS. To determine the boundary, A2 to A7 can be used, and A0, A1, and A8 don'’t care.

In the HM538253B/HM538254B, 7 types of boundary (B2 to B8) can be set including the default case. (See
stopping column boundary table.) If A2 toA6 are set high and A7 is set low, the boundaries (B7) are
selected. Figure 6 shows the examples” Once a CBRS is executed, next sprit transfer cycle data become
stopping columm data. Stopping columm is reset by CBBR.

: Column size:
: 18 bit_": Boundaries (B7)
(Y1) )  (v2)
1 o> d
4 ! A
iStart Jump 1 Jump 2
P 256 bit 5 256 bit >

Figure 7 Example of Boundary Split Register

Register Reset Cycle (CBRR): Start a register reset cycle (CBRR) by drivi@gS low, WE high, and

DSF1 low at the falling edge &AS. A CBRR can reset the persistent mask operation.and stopping column
operation, so the HM538253B/HM538254B becomes the new mask operation and boundary code B8. When
a CBRR is executed for stopping column operation reset and split transfer operation, it needs tg gatisfy t
(min) and ks (Min) betweerRAS falling and SC rising.

No Reset CBR cycle (CBRN):This cycle becomes no reset CBR cycle (CBRN) by dri@A® low, WE
high and DSF1 high at the falling edgeRAS. The CBRN can only execute the refresh operation.
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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. Wiieis set high, SI/O becomes high
impedance, and the.internal pointer is incremented by the SC rising. After indicating the last address (address
511), the internal pointer indicates address O at the next access.

Serial Write Cycle

If the previous data transfer cycle is a masked write transfer cycle, SAM port goes into write mode. In this
cycle, SI/O data is fetched into the data register at the SC rising edge like in the serial read $gcig. If

high, SI/O data isn't fetched into the data register. The internal pointer is incremented by the SC 8&ng, so
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 cy®esS{dnly refresh cycle, (2)
CAS-beforeRAS (CBRN, CBRS, and CBRR) refresh cycle, and (3) Hidden refresh cycle. The cycles which
activateRAS, 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 RS cycle withCAS
fixed high after inputting the row address (refresh address) from external circuits. To distinguish this cycle
from a data transfer cyclBT/OE must be high at the falling edgeRAS.

CBR Refresh Cycle:CBR refresh cycle (CBRN, CBRS and CBRR) is set by activaiing beforeRAS. In

this cycle, the refresh address needs not to 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 liE8use
circuits are not operating.

Hidden Refresh Cycle:Hidden refresh cycle executes CBR refresh with the data-output by reactAting
whenDT/OE andCAS 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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Absolute Maximum Ratings

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

Recommended DC Operating ConditiongTa = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 4.5 5.0 55 \% 1
Input high voltage V, 24 — 6.5 \% 1
Input low voltage A -0.57 — 0.8 \Y 1

Notes: 1. All voltage referred to Vg
2 -3.0V for pulse width < 10 ns.
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DC Characteristics(Ta = 0 to +70°C, Y. =5V + 10%, \,;= 0 V)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current leca — 110 — 100 — 90 mA RAS,CAS sc=V,,SE=
cycling Vi
tge = MiN
leer — 165 — 150 — 140 mA SE=V,,
SC cycling
tscc = Min
Block write current I cigw — 115 — 105 — 90 mA RAS,CAS sc=V,,SE=
cycling Vi,
tge = MiN
leersw  — 170 — 155 — 140 mA SE=V,,
SC cycling
tsce = mMin
Standby current leco — 7 — 7 — 7 mA BRAS,CAS=v, sSCc=V,,SE=
Vi
lecs — 65 — 60 — .55 mA SE=V,,
SC cycling
tgec = Min
RAS-only refresh  Ieq, — 110 — 100 — _90.. mA RAS cycling sc=Vv,,SE=
current CAS =V, Vi,
tge = MiN
leco — 165 — 150 — 135 /mA SE=V,,
SC cycling
tgce = Min
Fast page mode leca — 110 — 105 — 100 mA CAS cycling sc=V,,SE=
current RAS =V, \
(HM538253B) toe= Min
leeto — 160 — 155 — 150 mA SE=V,,
SC cycling
tsce = Min
Fast page mode lccasw — 130 — 125 — 120 mA [CAS cycling sc=V,,SE=
block write current ™ RAS = V; Vi
tpe = Min
lccromw 185 — 175 — 165 mA SE=V,,
SC cycling
tsce = Min

20
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DC Characteristics(Ta = 0 to +70°C, Y. =5V + 10%, \}; = 0 V) (cont)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Hyper page mode .|, — 130 — 120 — 110 mA CAS cycling sc=V,,SE=
current RAS =V, \
(HM538254B) toe = Min
I ceag — 185 — 170 — 160 mA SE=V,,
SC cycling
tsce = mMin
Hyper page mode  l.ciaw — 155 — 140 — 130 mA CAS cycling sc=V,, SE=
block write current mA RAS =V, Vi,
tee = Min
leciopw  — 210 < 190 — . 175 175 SE=V,,
SC cycling
tgce = Min
CAS-before-RAS I, — 8 — 75 — 65 mA RAScycling sc=V,,SE=
refresh current tre = Min Vi
lecss — 140 — 1300 — 120 mA SE=V,,
SC cycling
tgce = Min
Data transfer current I.q, — 130 — 115 —< 100 mA RAS,CAS sc=V,,SE=
cycling vV,
tre = Min
e — 180 — 165 — 145 mA SE=V,,
SC cycling
tscc = Min
Input leakage I, -10 10 -10 10 -10 10 pA
current
Output leakage lo -10 10 -10 10 -10 10 pA
current
Output high voltage V,, 24 — 24 — 24 — V Iy = =1 mA
Output low voltage  V,, — 04 — 04 — 04 V lo, = 2.1 mA

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

2. Address can be changed once while RAS is low and CAS is high.
3. Address can be changed once in 1 page cycle (t.c).
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HM538253B/HM538254B Series

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

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

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

AC Characteristics (Ta= 0 to +70°C, V. =5V = 10%, \(;=0 V)™

Test Conditions

e Input rise and fall time: 5 ns
* Input pulse levels: ¥ to 3.0 V
e Input timing reference levels: 0.8 V, 2.4 V
» Output timing reference levels: 0.8 V, 2.0 V
e Outputload: RAM 1TTL + € (50 pF)
SAM, QSF 1 TTL + € (30 pF) (Including scope and jig)
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HM538253B/HM538254B Series

Common Parameter

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Random read or write cycle time tre 130 — 150 — 180 — ns
RAS precharge time tep 50 — 60 — 70 — ns
RAS pulse width tons 70 10000 80 10000 100 10000 ns
CAS pulse width tons 20 — 20 — 25 — ns
Row address setup time tasr 0 — 0 — 0 — ns
Row address hold time tran 100 — 100 — 100 — ns
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tean 12 — 15 — 15 — ns
RAS to CAS delay time teco 20 50 20 60 20 75 ns 2
RAS hold time referred to CAS tron 20 — 20 — 25 — ns
CAS hold time referred to RAS teon 70 — 80 — 100 — ns
CAS to RAS precharge time tere 10 _~— 10 — 10 — ns
Transition time (rise to fall) t; 3 50 3 50 3 50 ns 3
Refresh period trer — 8 — 8 — 8 ms
DT to RAS setup time tors 0o = 0o — 0o — ns
DT to RAS hold time tom 10 | — 10 — 10 — ns
DSF1 to RAS setup time trsr 0 — 0o — 0o — ns
DSF1 to RAS hold time toey 10 — 10 == 10 — ns
DSF1 to CAS setup time teec 0o — 0o — 0 .~ — ns
DSF1 to CAS hold time tern 12 — 15 — 15 — ns
Data-in to CAS delay time tose 0o — 0o = 0o — ns
Data-in to OE delay time tozo 0o — 0 — 0o — ns
Output buffer turn-off delay referred to  tog, — 15 — 20 — 20 ns
CAS
Output buffer turn-off delay referred to  to, — 15 — 20 — 20 ns 5
OE
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Read Cycle (RAM), Page Mode Read Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Access time from RAS tonc — 70 — 80 — 100 ns 6,7
Access time from CAS teac — 20 — 20 — 25 ns 7,8
Access time from OE toac — 20 — 20 — 25 ns 7
Address access time tan — 35 — 40 — 45 ns 7,9
Read command setup time tres 0 — 0 — 0 — ns
Read command hold time tren 0 — 0 — 0 — ns 10
Read command hold time referred to trru 0 — 5 — 10 — ns 10
RAS
RAS to column address delay time tras 15 * 35 15 40 15 55 ns 2
Column address to RAS lead time Ui 35 — 0 — 45 — ns
Column address to CAS lead time tea 35 — 0 — 45 — ns
Page mode cycle time tpe 45 — 50 — 5 — ns
CAS precharge time tep 7 — 10 — 10 — ns
Access time from CAS precharge tace — 40 — 45 — 50 ns
Page mode RAS pulse width trasp 70 10000080 100000 100 100000 ns

Data Sheet E0163H10 ELPIDA
24


http://www.dzsc.com/ic/sell_search.html?keyword=HM538253B

0 O "HM538253B"0 U [

HM538253B/HM538254B Series

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

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Write command setup time twes 0 — 0 — 0 — ns 11
Write command hold time D, 12 — 15 — 15 — ns
Write command pulse width twe 12 — 15 — 15 — ns
Write command to RAS lead time tewt 20 — 20 — 20 — ns
Write command to CAS lead time tew 20 — 20 — 20 — ns
Data-in setup time tos 0 — 0 — 0 — ns 12
Data-in hold time ton 12.. — 15 — 15 — ns 12
WE to RAS setup time tws 0 — 0o — 0o — ns
WE to RAS hold time ton 10 — 10 — 10 — ns
Mask data to RAS setup time 1] 0 — 0 — 0 — ns
Mask data to RAS hold time tyn 10 — 10 — 10 — ns
OE hold time referred to WE toen 15 — 20 — 20 — ns
Page mode cycle time tec 45 — 50 — 5 — ns
CAS precharge time tep v — 10 — 10 — ns
CAS to data-in delay time teon 15 — 20 — 20 — ns 13
Page mode RAS pulse width trase 70 (100000 80 100000 100 100000 ns
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Read-Modify-Write Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Read-modify-write cycle time tewe 180 — 200 — 230 — ns
RAS pulse width (read-modify-write trws 120 10000 130 10000 150 10000 ns
cycle)
CAS to WE delay time town 40 — 45 — 50 — ns 14
Column address to WE delay time tawo 60 — 65 — 70 — ns 14
OE to data-in delay time toon 15 — 20 — 20 — ns 12
Access time from RAS tonc — 70 — 80 — 100 ns 6,7
Access time from CAS teac — 20 — 20 — 25 ns 7,8
Access time from OE tonc — 20 — 20 — 25 ns 7
Address access time 4 — 35 — 40 — 45 ns 7,9
RAS to column address delay time trao 15 35 15 40 15 55 ns
Read command setup time tres 0 — 0 — 0 — ns
Write command to RAS lead time trwt 20 — 20 — 20 — ns
Write command to CAS lead time towe 20 — 20 — 20 — ns
Write command pulse width twe 12 — 15 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — ns 12
Data-in hold time ton 12 " — 15 — 15 — ns 12
OE hold time referred to WE toen 15 — 20 — 20 — ns
Refresh Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min  Max Min _Max Unit Notes
CAS setup time (CAS-before-RAS teer 10 — 10 — 10 — ns
refresh)
CAS hold time (CAS-before-RAS towm 10 — 10 — 10/ — ns
refresh)
RAS precharge to CAS hold time terc 10 — 10 — 10 — ns
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Flash Write Cycle, Block Write Cycle, and Register Read Cycle

HM538253B/HM538254B

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

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Split transfer setup time Ui 20 — 20 — 25 — ns
Split transfer hold time referred to RAS' tpq; 70 — 80 — 100 — ns
Hyper Page Mode CyclgHM538254B)

HM538254B

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

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
DT hold time referred to RAS teon 60 10000 65 10000 80 10000 ns
DT hold time referred to CAS teon 20 — 20 — 25 — ns
DT hold time referred to taon 25 — 30 — 30 — ns
DT precharge time tore 20 — 20 — 30 — ns
DT to RAS delay time toro 60 — 70 — 80 — ns
SC to RAS setup time ters 5 — 20 — 30 — ns
1st SC to RAS hold time tern 70 — 80 — 100 — ns
1st SC to CAS hold time tecn 25 — 25 — 25 — ns
1st SC to column address hold time " 40 — 45 — 50 — ns
Last SC to DT delay time teoo 5 — 5 — 5 — ns
1st SC to DT hold time toom 10 — 13 — 15 — ns
DT to QSF delay time tooo — 30 — 35 — 35 ns 15
QSF hold time referred to DT toon 50 — 5 — 5 — ns
Serial data-in to 1st SC delay time tezs 0 — 0 — 0 — ns
Serial clock cycle time tece 25 — 28 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tscp 10 " — 100 — 10 — ns
SC access time tsca — 20 — 23 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial data-in setup time tos 0 — 0 — 0 h— ns
Serial data-in hold time tom 15 — 15 — 15 — ns
RAS to column address delay time trao 15 35 150 40 15 55 ns
Column address to RAS lead time trat 35 — 40 — 45 — ns
RAS to QSF delay time trop — 70 — 75 — 85 ns 15
CAS to QSF delay time teon — 35 — 35 = 35 ns 15
QSF hold time referred to RAS teon 20 — 20 — 25 — ns
QSF hold time referred to CAS teon 5 — 5 — 5 [ — ns
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Masked Write Transfer Cycle

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
SC setup time referred to RAS ters 15 — 20 — 30 — ns
RAS to SC delay time tero 20 — 25 — 25 — ns
Serial output buffer turn-off time ters 10 30 10 35 10 50 ns
referenced to RAS
RAS to serial data-in delay time tsio 30 — 35 — 50 — ns
RAS to QSF delay time tego — 70 — 75 — 85 ns 15
CAS to QSF delay time teon — 35 — 35 — 35 ns 15
QSF hold time referred to RAS teon 20 — 20 — 25 — ns
QSF hold time referred to CAS togi 5  — 5 — 5 — ns
Serial clock cycle time - 25 — 28 — 30 — ns
SC pulse width tsc 5 — 10 — 10 — ns
SC precharge time tocp 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 tgs 0 — 0 — 0 — ns
Serial data-in hold time tom 15 /— 15 — 15 — ns
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Split Read Transfer Cycle, Masked Split Write Transfer Cycle

HM538253B/HM538254B

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

HM538253B/HM538254B

-7 -8 -10
Parameter Symbol Min Max Min< Max Min< Max Unit Notes
Serial clock cycle time toce 25 — 28 — 30 — ns
SC pulse width tse 5 — 10 — 10 — ns
SC precharge width tscp 10 — 10 — 10 — ns
Access time from SC toca — 20 — 23 — 25 ns 15
Access time from SE teea — 17 — 20 — 25 ns. 15
Serial data-out hold time tson 5 — 5 — 5 — ns
Serial output buffer turn-off time referred ts,, — 15 — 20 — 20 ns * 517
to SE
SE to serial output in low-Z tos 0 — 0 — 0 — ns 517
Serial data-in setup time tois 0 — 0 — 0 — ns
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HM538253B/HM538254B Series

Serial Read Cycle, Serial Write Cyclgcont)

HM538253B/HM538254B
-7 -8 -10
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Serial data-in hold time tom 15 — 15 — 15 — ns
Serial write enable setup time tows 0 — 0 — 0 — ns
Serial wrtie enable hold time town 15 — 15 — 15 — ns
Serial write disable setup.time towss 0 — 0 — 0 — ns
Serial write disable hold time town 15 — 15 — 15 — ns

Notes: 1. AC measurements assume t; =5 ns.
2. When tgep > trep (Max)and typ, > trap (Max), access time is specified by te,c OF tya.

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

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

5. truz (Max), te,, (Max), toee, (Max), tor, (Max), s, (Max) and tg, (min) are defined as the time at
which the output acheives the open circuit condition (V,,, — 100 mV, V,, + 100 mV). This parameter
is sampled and not 100% tested.

6. Assume that ty.p < tgep (Max) and tg,p < trap (MaXx).If toop OF tryp IS greater than the maximum
recommended value shown in this table, tz,. €xceeds the value shown.

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

When tqop 2 teep (Max) and ty,, <t (Max), access timeis specified by t.,c.

9. When ty, < trep (Max) and trap 2 trap (Max), access time is specified by t,,.

10. If either tye,, Or tog, is satisfied, operation is guaranteed. (HM538253)

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

11. When t,,5 = t,,cs (Min), the cycle is an early write cycle, and I/O.pins remain in an open circuit (high
impedance) condition.

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

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

Either tepp (MiN), topp (MIN) or trp, (Min) must be satisfied because the output buffer must be turned
off by CAS, OE or RAS prior to applying data to the device when output buffer is on. (HM538254B)

14. When t,,p =ty (Min) and tg,,p = teyp (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. t;, (min) must be
satisfied because output buffer must be turned off by OE prior to applying data to the device.

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

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

17.When tg,, and t, are measured in the same V. and Ta condition and tr andtf.of SE aredess than
5ns, tg,, <tg, + 5ns.

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

19. DSF 2 pin is open pin, but Hitachi recommends it is fixed low in all operation for the addition mode
in future.

©
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20.XXX:HorL(H:V,(min)<V,, <V, (max),L:V, (min)<V, <V, (max)
/1 Invalid Dout

Timing Waveforms™°

Read Cycle(HM538253B)

RAS

CAS

Address

110
(Output)

110
(Input)

DT/OE

DSF1

trc
trAs trp
—
\ P ~_
tosn tcrp
trRcD tRSH
\ tcas z
t
trRAD RAL tcaL T
task| | tray tasg Itcan
s N
OO_row_ XX eamn 00X XO3X
tres treH |
| trcH
tcac
‘ tan tcop
‘ trac toFFle o
N
L Valid Dout —
tbzc toac
torr2
- X000
t t
DTS DTH L

tesr

>

X\
tRFH /X\L trsc H_* [
7 X

32
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Fast Page Mode Read CycléHM538253B)

tre
trasp trp
N /
RAS f N
tesH tec trsH
trep tcas tcp tcas tcp tcas tcrp
\ —\ —
/
CAS . g( *Z 3(_7" trAL S( Z
RAD_| tcaL | tcaL T
tAsR | [t tasc| | tcan tasc |[tcan AL
= iRt SASC| S/ SC | . tasc . tcan
i/
Address ROVM Column §< >>§ Column w >><\ Column j}( ><><
tres ¢ e tRCH ¢ tRRH [«] =
= RCH| | | |[tRes o |of{4iRCS trch 0‘
WE tRAC IOFFW taa t W taa NF<>< >
~ LOFFT
taa tacp \ tacp
tcac feac, tcac
110 — Ty a—
(Output) Doyt 1
tpozc tcop|_ L tpzc tcop tDéE
toac [toFr2 | | |toac _|toFr2 toac
{ ‘<—> | -
110 N
(Input) ><]£tDZO
DTS || | fDTH
omoe 1[I XA { OO
tFSR =] [«*|tREH |«nl |«s|tCFH tESC |l [ tcEH tESC |wsl lltCEH
DSF1 tFsc \ |
T T T ‘
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Write Cycle

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

Table 3 Write Cycle State
RAS CAS RAS RAS CAS
DSF1 DSF1  WE 110 110
Menu  Cycle W1 W2 W3 W4 W5
RWM  Write mask (new/old) 0 0 0 Write mask™ Valid data
Write DQs to 1/0s
BWM  Write mask (new/old) 0 1 0 Write mask™ Column mask™
Block write
RW Normal write (no mask) 0 0 1 Don't care™ Valid data
BW Block write (no mask) 0 1 1 Don't care™ Column mask™
LMR™  Load write mask resister 1 0 1 Don't care Write mask data”
LCR™ Load color resister 1 1 1 Don't care Color data
Notes: 1.
WE Mode I/O data/RAS
Low New mask mode Mask
Persistent mask mode H or L (mask register used)
High No mask HorlL
1/0 Mask data (In new mask mode)
Low: Mask
High: Non mask
In persistent mask mode, I/O H or L
2. Reference Figure 2 use of block write.
3. I/O write mask data
Low: Mask
High:  Non mask
4. Column Address: HorL

34
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Early Write Cycle

trc
tras trp
RAS N\ / N
tcsH ‘ tcrp
treD tRsH

- \ tcas
CAS X 7

| 1ASR | | trAH fAsC (tcAH

s
Address XXX Row 7@{ Column i( ><><
tws, [ twr twes || twen
N T N
WE ZZQL ws 00
High-Z

110 L
(Output) | tMs tMH | tos ||toH
G ST 0 P
(Input) W4 ] W5

| toTs || toTH
DTIOE X XXX

|_tFsrR tRFH [ trsc || tcrH,
DSF1 w1 b w2

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

tre
tras \ trp
RAS N 7 N
tesh tcrp
trep trsH
I \ tcas /
CAS N 7
tasr | | tRAH tasc n
; -itcan
Address ZXX Row @ Column »(
tws || twh tRwi ‘ towL
—_ Ir \ t v
we OO ws X0 | —
110
(Output) tus || tun tozc @ tps || ton
(Input) ZXX wa 7@‘ 7 W5
¢ ¢ torr2 ¢
pTs_||IDTH t OEH
- ! ‘ oDD —
FSR RFH tesc | |fcFH
s N
DSF1 ZX wi A W2 >< >< >< ><>< >< ><

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

Fast/Hyper Page Mode Write Cyclg(Early Write)

Address

tre
trASP trRP
RAS N J N
tcsH tpc tRsH
t tce -0 {crp
{RCD tcas Li tcas | d teas |
CAS . . I/ 1 g N
ASR
R | [<RAH t‘/ﬁE‘ tcaH tasc .. ., ‘ tcan  tAsCl._.] [tcaH
( Column Column Column K><><><><><><><><><

WE
e}

twcH

et

twcs
-~

twcH

twcs

(Output)

110
(Input)

DTIOE

DSF1

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

36

Data Sheet E0163H10 ELPIDA



http://www.dzsc.com/ic/sell_search.html?keyword=HM538253B

0 O "HM538253B"0 U [

HM538253B/HM538254B Series

Fast/Hyper Page Mode Write Cyclg(Delayed Write)

trRc
trASP trp
RAS N A N
tesH tpc ¢ tRSH @
treD tcp cp CRP
t tcas tcas I
CAS & / 7 X
tasr| [ tran tasc [——7 tasc |t 7

-

1 tean o e ]tCAH ,tcAH
acress ) rom X cam W cotrn ot %

tCWL‘ towL trwi | o
t t

WS || W «|twp | twp twp

we DO T }QV

(Output) tms | |tMH tbs ‘ ‘tDH tps| |tpH tD‘SJ toH

10 T KOO X OO WX T K X

tRFH t t t t t
tFSR Lol |F FsC|| lern FSC||lcFH FSC EEFH
— \
osr1 - J0Cwn XX wz (w2 wz ¥

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

Read-Modify-Write Cycle

trwe
trRws Irp
RAS
N N_
- trRcD fcre
CAS ‘\ A(__
tRAD N /
| 1ASR || trAH ! tasc_||tcaH
Address @i‘ Row 7@(( Column WXXWX
‘ ‘ tawp trwe |
WS,_| | Jw [ tcw towL
we O ws ) AT
taa !
tRAC
110 -
(Output) {Valid Dout .
|tvs_|| tmH toze . toac | (os || toH
toeny TN ] &X YRR
(Input) Wi Ao r— ws X
itDTs, tDTH =™ toob toEH ‘
DTIoE. {0 X / XXX
tFsrR tRFH trsc | [tcFH
osFL SN wi Y wz KOO0
WI to W5: See write cycle state table for the logic states.
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RAS-Only Refresh Cycle(HM538253B)

RAS
CAS

Address

110
(Output)

110
(Input)

DT/OE

DSF1

tcrp

LXK

tasr

Xi Row

torF1

R

tcop

T

LOFF2 am

topp

t
DTS

tEsr

T
XN

XX IROOOAXXAXXX

WE :HorL

CAS-BeforeRAS Refresh Cycle(CBRN) (HM538253B)

RAS
CAS
Address
WE

110
(Output)
DT/OE

DSF1

trRP

trRc

tRAS | trRP
N N
N ‘ A
teHR tRPc<*4“<449§54*

tcsr

N
trRPC

— /e
tcp

A><>< Inhibit Falling Transition><><’;T

XHXXXX

T XXX
toFF1 )
RN High-Z
R
. tFsrR tRFH

XOOOOOOOOTF

ORI

SC:HorlL

38
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Hidden Refresh Cycle(HM538253B)

trc trc
trAs trp trAS L__trp
— -\ N
RAS ST 72 S ;
trcD trRsH tcHr tcrp
_ N A
CAS /

tRAD  trai [N
tAsr JRAH tascl | toan

Address /><><>§: Row mi Column | ><

‘ ‘ } tres tRRH‘“‘ tWS jusl <tW—H,‘

we YOO [[Ltene | KX RUXAXXXXA

‘ taa
! tRAC toFrF1,
s N
l(/OOutput) | Valid Dout p—
t
DZC toac torr2
1/0
(Input) tpzo

| toTs ||, tDTH
‘

omoe JO0F ., AKX AXOKKK

e Htpsc tcrH 1. LFSR LRFH,
psr1 OO\ OO KX KXHKXHKXXAKA

CAS-BeforeRAS Set Cycle(CBRS)

trRc
trRp trAS | trp
RAS / X\: er \
trPC tcsr tcHR | tcrp
. - @ 0
CAS \ /XXX Inhibit falling transition )X
tasr|| trAH
Addresé1
55 DDA S XXX XXX XXX
ws|| twH
WE Y KX XXX K UQIHOKX XXX
/0 High-Z
(Output)

(impuy QOQOOCRRIRRIRIKRRIOPRIXIIN
DTI0E  XUXXXXXHIXXAKHKHIOUXXHKIIXKHKHIOIXXAIIREAHN XAk

tFSR [« |
psk1 QOO RURXRQXLUHXXLIHXXLX XXX IKK XK

Note: A0, Al, A8: HorL
SC: HorL
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CAS-Before-RAS Reset CyclgCBRR)

trc
tRP trAS | trp
RAS / N J/f X\
trRPC tcsr tcHR | tcrp
CAS \ Wlnhibit falling transition
Address
tws| | twH
WE XX
/O High-Z
(Output)

tFsR

sc /T Sa\

 tsTs

Bj-2 Bj-1 / Bj*1 \

Notes: 1. Bi, Bj initiate the boundary addresses.
When a CBRR is executed for stopping column operation reset and split transfer
operation, it needs to satisfy tgts (min) and tgst (Min) between RAS falling and
SC rising.
2. Ym, Yn are the SAM start address in before SRT/MSWT.
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Flash Write Cycle (HM538253B)

trc
tRAS | trRpP
RAS 7 \
tcrp trcD
— 7
cas XXX XX
tAsR || traH
tws twH
We QOO LIXXHRXXHKXHKIXHKXKIXXKXHXXXKXKANKD
tcop
toFF1 High-Z
110 XXOOXRHKR i
(Output)  RXXEXE0L0G
torF2
topp tMs tMH_
(Input) XX
toTs {DTH, |
- 7
prioe OO0 o || oy XXX
\ -

ose1 OO X%
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Register Read CyclgMask data, Color data) (HM538253B)

trc
trAS trp
[ I | \
RAS ! / : \__
tesH CRP
trcD tRsH
\ tcas
CAS |
tasr(| tRAH
Address JOOCK  Row XXXXXX
Ctws|| twn  trcs \FIRRHAt
. | | | . RCH
we X000 N o
¢ teac tcop
/o RAC toFF1
(Output Valid Out )
tbze toAC torr2 fonn
|/O R J
(Input) H— PO
tprs t
f=—>||=~—IDTH—
pTioE 00U /] e trsc ) ) /
1l {tcrH
DSF1 ‘ L %WMWWW

Note: 1. State of DFS1 at falling edge of CAS

State 0 1
Accessed Mask data Color data
data (LMR) (LCR)
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Read Transfer Cycle 1

trRC
trRAS trp
— —\
RAS N y N\
tcsH tcrP
trcD tRsH ‘
_ ~ tcas }
CAS N\
tRAD trRAL

tASR || trAH tasc| | tcaH
Address ZXX%Y Row j@ﬁ‘ Address 1 X

(tws | HtwH |

| |
we OO0 XX
o) High-Z
(Output) tcoH tDRD

(DTS tADH toTp |
. tRDH
DT/OE \ 7 XXXX XXX

tFsR | | tRFH
psr1 OO0 OO YXRRXRRRIIIIXX

tscc tscc ) tscc tscc
tspp IsDH, || ISG | tgcp

—\ | /s il

sc \ / \ | \
f tscal 7| tsca 71 tsca 'Esczx —71
tsoH tsoH tsoH, | tsoH ﬂ
- Y — -

SI/O Valid Sout mwmm Sout Valid SoutW(Vahd Sout Valid Sout
(Output) ! Previous Row — ~— New Row
(Input) tpop

IDQH| -
v
QSF SAM Address MSB M‘
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Read Transfer Cycle 2

RAS

CAS

Address

WE

110
(Output)

DT/OE

DSF1

SC

SI/0
(Output)

Silfe}
(Input)

QSF

trc
trRAS trRP
e — —
\ 7
tcsH B tcrpP
trRcD tRsSH
3 tcas
\ /
trRAD tRAL
tasrdl| tRAH tasc | | tcaH
Row 7@§ Address
| tws twH
High-Z
t t tbrRD
DTS DTH iore ‘
00 XK OH OO
X
tFsr | |IRFH
00 £X XX
t
__»ts RS tsaH tsDH
sc
I . tscp |
b XX Inhibit Rising Transition ()ON /]
tscH
tsrH
tsis tsiH tszs
D{LValid’
- Sin_4
tcqQp Lislel)
trRQD Q
tcQH
tRQH
tDQH |-

SAM Address MSB

44
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Masked Write Transfer Cycle

tre
trAS trp
_ _— ————
RAS ( / . _—
tosn CRP
trcD toAs trsH
. \ r
CAS

N
tasr{| tRAH  tasc||tcaH

r \ { SAM Start
Address <><><><>(‘ Row 7®‘ Address ;}<><><><><>< ><><><

tws|| twH
WE k
110 High-Z
(Output) tors|| toTH
DT/OE < (XX

trsr|| tRFH
DSF1 < LOOORXQXAXXIRUXOXQAXXOQQUAXXXNXX,

tsrs ‘tSRD tscc

tsc tscp || Isc tscp
sc f XOOOOC Inhibit Rising Transition i ) \ J
t —
Sl tsca. 3~ LRz - >
(Outpur) __ Vald 0@ veld / tsis||tsiH  tsis||tsiH
sI/O tsoH High-Z 4 — ———
Valid S Valid S
(Input) N tCQD_> \ all II"I}<XX>< all Inj
tROD tcoH
tRQH

QSF SAM Address MSB X

tms ‘ ‘ tmH

110 A h
(Input) ><><><><‘ /0 Mask Data 1:

Note: 1. I/O mask data (In new mask mode)
Low: Mask
High: Non mask
I/O: H or L in persistent mask mode.
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Split Read Transfer Cycle(HM538253B)

tRC
tRAS | tRP
y F—\
RAS N 7 tcsH N
tCRP | tRCD | tRSH tCrRP
i N tcas }
cas XXX N
tASR tRAH [RAL
- | | tASC tCAH‘
saress. J00000QROO( o KOOL Bt HOOC00CCTO0CTI0NK
tws | [twH
we QOO0 XXXXKXKKHKHKAXX,
tOFF1
-
I/O VVVVV’V’V’V’V’V’V‘V‘V‘ ngh'z
Output) XKL
tDTS | {tDTH
oTI0E OOOM
tFsr | | tRFH
‘4—» <—>1
tsTs
s¢ | Bi2 \_/Ym*l \_7 /Bj_—l\_% Bj 2 Yi
tscA
S0 !sog
(Output) i sout }@‘ Valid valid alid >@§<
SI/0 .
(Input) High-Z
tsQb tsQD
WASQH, | 1SQy)
QSF ] SAM Address MSB X

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

Data Sheet E0163H10 ELPIDA
46


http://www.dzsc.com/ic/sell_search.html?keyword=HM538253B

0 O "HM538253B"0 U [

HM538253B/HM538254B Series

Masked Split Write Transfer Cycle (HM538253B)

trc
trAS trp
RAS N J( _
t
trcD cSH tRsH ‘
: tcas
R 7 \
CAS | /
tasr||traH  tasc||tcaH
Address YOOOOO0OG Row XN samesan X000000OCOOTOGOON
tws || twy
we 00000 >L JM XXXXXX XXXXXX XX
torF1
/0 | High-Z
(Output) f
tprs||tpTH
bTIoE L || K000 SXXXXXXNXX
tesy | Lren
DSF1 X XX JOOXXX JOOXXXX X
‘ test
tasT
RST
tscc
tsTs tsc tscp
sc A\ ym\ L yme1 ym+2\L(/ Bj-2 Bj-1\__/|Bj2\__/ vi
(e}
(Output)
15| 1S Lsis||tsi tsist] s
SIIo - - — : el _
e A EOCE O OEE  OCE
tsop
{soH
QSF SAM Address MSB XX
tms || TvH

1/0

(Input) zl/OMaskDaté3§<>< >< >< >< >< >< >< ><

Notes: 1. Ym is the SAM start address in before MSWT.
. Bi, Bj initiate the boundary address.
. I/0 Mask data (In new mask mode)
Low: Mask
High: Non mask
I/0: H or L in persistent mask mode.
4. A8: HorL, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can't set on the boundary address.

w N
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Serial Read Cycle

SE ¥ \
tscc tscc
tsc tscp tsc || tscp <tS—C,
« B N s S
tsea tsca
tsHz tsca tsoH
tsLz
Sl/o Valid Sout AE@( i 4 Valid Sout Vvalid
(Output) Valid Sout Sout
Serial Write Cycle
tswH tswis, | tswiy tsws
_ I |
SE LXK
tscc tscc tscc
tsc . tscP tsc ., tscp tsc tscp tsc
tsis_ || tsH | tsis || tsiH | tsis ||tsiH

SI/0
(Input)

Valid Sin

7 . 7

Read Cycle(HM538254B)

RAS

CAS

Address

110
(Output)

110
(Input)

DT/OE

DSF1

tre
tras trp
y——————————\
X( 7] \
tesh . fere
trcD tRsH
tcas
\ L
N /
N 7
trAD tRAL tcaL |
tasg||_ tray tasg tean
v 1L
TN _row KOX_cotim K X X
tres| tRRH
‘ - | trRCH
teac tcop
t t
‘ tRAAAC trHz |«CHZ|
a’s - \
L Valid Dout b=
t t
DpzC OAC torra
— oo LOOR00
t i trDD
% R XN XXX
A MWWWWW%

X

SN\

48
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Hyper Page Mode Read Cycl¢HM538254B)

tre
traspP trp
N /
RAS f N__
tcsH tec trsH
trep tcas tcp tcas tcp tcas tcrp
- \ —\ — —
CAS g( *Z SK 7"7 trAL S( Z
trRAD | tcaL | teal T
tAsR | [T t t tac T CAL
| |LRAH TASC|| (CAH ASC .CAH tasc tcan
= 7
pitess (RO coom Came OO G
tres tRRH ||
=~ lew{tRCH
taa tan
We tRAC t tacp
: ACP ite
AA toac tcac HZ
tcac | ‘—“‘ let—|tRHZ
110 { Valid Dout X Valid Dout 7}@ Valid Dout p—————
(Output) ‘ ¢
tbzc tDOH tDOH ~1—{lCDD
toac ' ¢ tobp
RDD
(Input) ><]£tDZO T
FF2
DTS || | fDTH o
DT/OE TN
tFSR =] [«*|tREH |«nl |«s|tCFH tFSC |« lwn|tCEH tFSC |~s! lem|tCFH
‘ ‘ \ ‘ \ 1

RAS-Only Refresh Cycle(HM538254B)

tre
tras trp
—
RAS N 7 \___
tcrp trpc |

cas )OO0
tasr || tran
- N

Address DK Row X XXOOOOXXXOOQKOK

tenz
1/0 N
(Output)
‘tCDD
(Input) topp

toTH |

Iprs
omoe Q000N R HXIKXARXIXHKXIOPUNNKN

tesr || TRFH

osr1 - QOO00N OO

'WE :Hor L
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CAS-Before-RAS Refresh Cycle(CBRN) (HM538254B)

trc
trP trAS I trP
RAS 7 trec N N
tcp tcsr tcHR i . fesrR |
CAS _/ ’ST L<>< Inhibit Falling Transition
Address ><
‘ ‘ L tws twH
WE b X
¢ —— tcHz ]
10 300 High-Z
(Output) 4
DT/OE
| tFsR tRFH
DSF1 ¥
SC:HorlL
Hidden Refresh Cycle(HM538254B)
trC trc
trAS trp tras \ trp
_ — A—— 1\
RAS N 7 i Jﬁ \
trcD tRSH tcHR tcrp
,§ -
CAS trAD tRAL AN
t N
ASR JRAH tascl| | tcAH
Address /><><>§: Row mi Column |
I L HRCS | tppplan]  tws o] L AWH [ |
WE tcac
‘ ‘tCHZ
ol [y
tRAC RHZ
s N
I(/Cc))utput) i Valid Dout —
. toze | toag toFF2
1/10
(Input) tpzo
| toTs ||, tDTH
—_—— Y
omoe 007 [, QL LXK
PSR, <»RFHt|:sc tcrH 1 IFSR RFH,
pser OO OO RXXXXROQKXXXKK
I I
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HM538253B/HM538254B Series

Flash Write Cycle (HM538254B)

trc
trRAS | trRP
RAS J \
tcrr trcD
— 7 \§(><
CAS
XXX P
Address i Row %X >><
‘ tws twH
we QOO0 AX
¢ ‘ tcop
CHz Z— .
/o High-Z
(Output) ;
OFF2
topbp tMs tMH |
o ————— maskoaa JOOOLOOOOCO0COCTOCONCOCTNK
P toTs {DTH, |
sioe 000 XXX KKK,
DT/OE M tFSrR || trFH

‘<—>
psr1 XXOOOOOOY! O XAUHXX XXX KKK XAX
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HM538253B/HM538254B Series

Register Read CyclgMask data, Color data) (HM538254B)

tre
trAs trp
_ -\ \
RAS ! / : N
tosH CRP
trcD tRsH
y tcas
CAS |
tasr IRAH
Address >O<><>< Row $<>< >< >< >< >< >< ><><
_twsl| \twH  Trcs ktRRHat
| L L Rk
WE XX tcac tcop
t
trRAC truz CHZ
I/O f R )(
(Output) | Valid Out 2
tpzc toAC LoFF2
- i tobp
/10 X
(Input) " tpzo trRDD \XXXXX
tpTs
—— | t
| «~— IDTH—»
DT/OE th tren thcW /
] [tcEH
psF1  YOOOf X« %(

Note: 1. State of DFS1 at falling edge of CAS

State 0 1
Accessed Mask data Color data
data (LMR) (LCR)
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HM538253B/HM538254B Series

Split Read Transfer Cycle(HM538254B)

RAS

CAS

110
(Output)

DT/OE

DSF1

SC

SI/0
(Output)

SI/O
(Input)

QSF

tscA
tSOH
.

‘T o\ S\ —]

foi-1\__

Bj

tRC
tRAS | tRP
SE 7 tcsh \
tcrP tRCD _ tRSH tcrP
. N tcas }
M tRAD \V TRAL
£ﬁ§5,4l5ﬁﬁ tASC tCAH‘
paess: SO0 row O oz }OO0000COOTIOTIN
i
XXX RXIARLIKIK QAKX KK IHUX XXX HKKXK XN
tcHz
QLRI e
tDTS | {tDTH
e [l 1
X[ XXX XXX
‘ tcsT
tasT
tRST
tsTs

Yi

i -
Valid Sout }@g Valid

Valid
Sout

Valid
Sout

KX

tsQD

ISQH, |

tsQD

SAM Address MSB

SQH

oF

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

2. Bi, Bj initiate the boundary address.
3. A8: Hor L, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can't on the boundary address.
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HM538253B/HM538254B Series

Masked Split Write Transfer Cycle (HM538254B)

trRc
trAs | trp
RAS N /
tcsH
trcD tRsH
, : tcas }
CAS |
tasr||traH  tasc||tcaH
Address }&O{ Row X}yiﬁ@%i%}jKXX>©<XX>C<XX>O<XX>@K
tws | twi
tonz
/0 \ High-Z
(Output) f
tors||toTH
BrioE OO0 || KX
tEsR | LRen
DSF1 XX XXX
‘ test
tasT
trsT
tscc
tsTs tsc tscp
sc A\ ym\ L Ayme1 Ymed\e(_/ Bj-2 Bj-1\__/|Bj2\__/ vi
SI/0
(Output)
5| |IsH sis||tsi {SIS))" <1
iy s XOOCEOC @ O @QWX ED 00 S S
Invalid &
Dout tSQH
QSF SAM Address MSB XX

tcop  tws || twmH
|(/I gput) 4&X 1/O Mask Data> WXX

Notes: 1. Ym is the SAM start address in before MSWT.
. Bi, Bj initiate the boundary address.
. I/0 Mask data (In new mask mode)
Low: Mask
High: Non mask
1/0: H or L in persistent mask mode.
4. A8: H or L, and upper SAM or lower SAM is set automatically by the internal circuit.
SAM start address can’t set or the boundary address.

w N

Data Sheet E0163H10 ELPIDA
54


http://www.dzsc.com/ic/sell_search.html?keyword=HM538253B

0 O "HM538253B"0 U [

HM538253B/HM538254B Series

Package Dimensions

HM538253BJ/HM538254BJ Serie$CP-40D) Unit: mm
25.80
26.16 Max
40 21
o o
| o
o o
+1 +l
) [{e} e}
=
o —
— —
v Jlora 20 @
S e
+ 33
1.30 Max 3 S5 ]
o™ + 1 ™
\ 8 ——— o
o
I )
0.43 + 0.10 H 9.40 + 0.25
T T
=[o.10]
HM 538253BTT/HM538254BTT Serie{TTP-44/40DA Unit: mm
18.41
18.81 Max
44 35 32 23
[{e]
—
o
—
(o]
OOOOUIoooo  OO0000000m0
1 10 13 22
0.30 £ 0.10 0.21 W)
1.005 Max 11.76 £ 0.20
;_|‘.I‘LI‘LI‘LI‘LI‘LI‘LI‘LI‘L| |J‘LI‘LI‘LI‘LI‘LI‘LI‘LI‘LI_; <_ 7\ °
> 2.40 ol ® i 0=5
< 3 < 0.80
2 [Foxn) sl S
N
— ™~ ‘;’.
=} o
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HM538253B/HM538254B Series

Cautions

1. Elpida Memary, Inc. neither warrants nor grants licenses of any rights of Elpida Memory, Inc.’s or|any
third party’s patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Elpida Memory, Inc. bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information contained in this
document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Elpida Memory, Inc. makes every attempt to ensure that its products are of high quality and reliahility.
However, contact Elpida. Memory, Inc. before using the product in an application that demands especially
high quality and reliability or where its failure or malfunction may directly threaten human life or cause
risk of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Elpida Memary, Inc.
particularly for maximum rating,-operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Elpida Memory, Inc. bears no responsibility for failure or damage
when used beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally
foreseeable failure rates or failure modes in semiconductor devices and employ systemic measures such as
fail-safes, so that the equipment incorporating Elpida.Memory, Inc. product does not cause bodily|injury,
fire or other consequential damage due to operation of the Elpida Memory, Inc. product.

5. This product is not designed to be radiation resistant.

6. No one is permitted to reproduce or duplicate, in‘any form, the whole or part of this document without
written approval from Elpida Memory, Inc..

7. Contact Elpida Memory, Inc. for any questions regarding.this document or Elpida Memory, Inc.
semiconductor products.

© Elpida Memory, Inc.2001
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