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HM538123B Series

1 M VRAM (128-kwordx 8-hit)

ELPIDN

E0162H10 (Ver. 1.0)
(Previous ADE-203-231D (2))
Jul. 6, 2001(K)

Description

The HM538123B is a 1-Mbit multiport video RAM equipped with a 128-kwoRtbit dynamic RAM and a
256-word x 8-bit SAM (serial access memory). Its RAM and SAM operate independently and
asynchronously. It can transfer data between RAM and SAM. In addition, it has two modes to realize fast
writing in RAM. Block write and flash write modes clear the data of 4-wo8dbit and the data of one row
(256-word x 8-bit) respectively in ‘one cycle of RAM. And the HM538123B makes split transfer cycle
possible by dividing SAM into two split buffers equipped with 128-weoRlbit each. This cycle can transfer

data to SAM which is not active, and enables a continuous serial access.

Features

* Multiport organization
Asynchronous and simultaneous operation of RAM and SAM capability
0 RAM: 128-kwordx 8-bit and
O SAM: 256-wordx 8-bit
* Access time
0 RAM: 60 ns/70 ns/80 ns/100 ns max
O SAM: 20 ns/22 ns/25 ns/25 ns max
» Cycle time
O RAM: 125 ns/135 ns/150 ns/180 ns min
O SAM: 25 ns/25 ns/30 ns/30 ns min
* Low power
O Active RAM: 413 mW max
SAM: 275 mW max
0 Standby 38.5 mW max
» High-speed page mode capability
» Mask write mode capability
« Bidirectional data transfer cycle between RAM and SAM capability
» Split transfer cycle capability

Elpida Memory, Inc. is a joint venture DRAM company of NEC Corporation and Hitachi, Ltd.
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HM538123B Series

» 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

* TTL compatible

Ordering Information

Type No. Access Time Package

HM538123BJ-6 60 ns 400-mil 40-pin plastic SOJ (CP-40D)
HM538123BJ-7 70'ns

HM538123BJ-8 80 ns

HM538123BJ-10 100 ns
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Pin Arrangement

HM538123BJ Series

scl1 40 [1 Vss
syoo [ 2 39 [] sl/o7
sio1 3 38 [] SI/06
siyo2 [ 4 37 [ SI/05
siyo3 Ll 5 36 [1 SI/04
DT/OEL] 6 35 [] SE
ool 7 34 [ 1107
o1l 8 33 [ /06
o2 9 32 [] /05
Iyo3[] 10 31 [ /04
Vee [ 11 30 [ Vss
wEeE [J 12 29 [1 DSF
Nc [13 28 [1NC
RAS [] 14 27 [] CAS
Nc [ 15 26 [1 QSF
As ] 16 25 [1 A0
A6 [ 17 24 1AL
A5 [] 18 23 [1A2
A4 19 22 [1 A3
Vee [ 20 21 [1A7
(Top View)

Pin Description

Pin Name Function

AO — A8 Address inputs

I/00 - 1/07 RAM port data inputs/outputs
SI/00 - SI/O7  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

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

Vs Ground

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 eB@eS ofThe input level of these signals
determine the operation cycle of the HM538123B.

Table 1 Operation Cycles of the HM538123B

Input Level At The Falling Edge Of « RAS

DSF At The Falling Edge Of

|
|

CAS DT/OE WE SE DSF  CAS Operation Mode

L X X X X — CBR refresh

H L L L L X Write transfer

H L L H L X Pseudo transfer

H L L X H X Split write transfer
H L H X L X Read transfer

H L H X H X Split read transfer
H H L X L L Read/mask write
H H L X L H Mask block write
H H L X H X Flash write

H H H X L L Read/write

H H H X L H Block write

H H H X H X Color register read/write

Note: X; Don't care

CAS (input pin): Column address and DSF signal are fetched into chip atthe falling ed@8,ofthich
determines the operation mode of HM538128B\S controls output impedance of I/O in RAM.

AO — A8 (input pins): Row address (AX0 — AX8) is determined by A0 — A8 level at the falling edge of
RAS. Column address (AYO — AY7) is determined by A0 — A7 level at the falling edgA®f 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 edgeRAS and after. Whe®WE is low at the
falling edge olRAS, the HM538123B turns to mask write mode. According to the 1/O level at the time, write
on each 1/0 can be maskedWH level at the falling edge aAS is don’t care in read cycle.) Wh&YE is

high at the falling edge &AS, a normal write cycle is executed. After tH&E switches read/write cycles

as in a standard DRAM. In a transfer cycle, the direction of transfer is determifé leyel at the falling
edge ofRAS. WhenWE 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).
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1/00 — /07 (input/output pins): 1/O pins function as mask data at the falling edgRA$ (in mask write

mode). Data is written only to high I/O pins. Data on low I/O pins are masked and internal data are retained.
After that, they function as input/output pins as those of a standard DRAM. In block write cycle, they
function as address mask data at the falling edGa®f

DT/OE (input pin): DT/OE pin functions adT (data transfer) pin at the falling edgeRAS and asOE
(output enable) pin after that. WhBT is low at the falling edge &AS, this cycle becomes a transfer cycle.
WhenDT 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. WheS8E 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 6flkean be used as a
mask for serial write because internal pointer is incremented at the rising edge of SC.

SI/00 — SI/O7 (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 pseudo transfer cycle or write transfer cycle, SI/O inputs data.

DSF (input pin): DSF is a special function data.input flag pin. It is set to high at the falling edyeSof
when new functions such as color register read/write, split transfer, and flash write, are used. DSF is set to
high at the falling edge &fAS when block write'is executed.

QSF (output pin): QSF outputs data of address A7/in SAM.  QSF is switched from low to high by accessing
address 127 in SAM and from high to low by accessing 255 address in SAM.
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Operation of HM538123B

RAM Read Cycle (DT/OE high,CAS high and DSF low at the falling edgeRAS, DSF low at the falling
edge ofCAS)

Row address is entered at &S falling edge and column address at @S falling edge to the device as in
standard DRAM. '‘Then, WheWE is high andDT/CE is low while CAS is low, the selected address data
outputs through I/Q pin. At the falling edgeRAS, DT/OE andCAS become high to distinguish RAM read
cycle from transfer cycle andCBR refresh cycle. Address access timar{tiRAS to column address delay
time (kap) Specifications-are added to enable high-speed page mode.

RAM Write Cycle (Early Write, Delayed Write, Read-Modify-Write) (DT/OE high, CAS high and DSF
low at the falling edge aRAS, DSF low at the falling edge GfAS)

Normal Mode Write CycleME high at the falling edge ®AS)

WhenCAS andWE are set low after drivin®AS low, a write cycle is executed and 1/O data is written in
the selected addresses. When all 8 I/Os are wri#€nshould be high at the falling edge RAS to
distinguish normal mode from mask write ' mode.

If WE is set low before th€AS falling edge, this cycle becomes an early write cycle and 1/0 becomes in
high impedance. Data is entered at@aeS falling edge:

If WE is set low after th€AS falling edge, this cycle becomes a delayed write cycle. Data is input at the
WE falling. 1/0 does not become high impedancein this cycle, so data should be entef@H ivitiigh.

If WE is set low afterdy, (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/O
contention, data should be input after reading data and d®rgh.

Mask Write Mode WE low at the falling edge d@AS)

If WE is set low at the falling edge BfAS, the cycle becomes.a:mask write mode which writes only to
selected I/O. Whether or not an I/O is written depends on I/O level (mask data) at the falling edge of
RAS. Then the data is written in high 1/O pins and masked in low_ones and internal data is retained. This
mask data is effective during tlRAS cycle. So, in high-speed page mode, the mask data is retained
during the page access.
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High-Speed Page Mode CycléDT/OE high,CAS high and DSF low at the falling edgeRAS)

High-speed page mode cycle reads/writes the data of the same row address at high speed bg Agygling
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 LieRAS to column address delay time
(taan), @nd access time fro@AS precharge (tr) are added. In orRAS cycle, 256-word memory cells of the
same row address can be.accessed. Itis necessary to specify access frequengywitain(tL00 us).

Color Register Set/Read Cycl¢CAS high, DT/OE high, WE high and DSF high at the falling edgeRAS)

In color register set cycle, color data is set to the internal color register used in flash write cycle or block write
cycle. 8 bits of internal color register are provided at each I/O. This register is composed of static circuits, so
once it is set, it retains the data until reset. Color register set cycle is just as same as the usual write cycle
except that DSF is set high at the falling edg® AS, and read, early write and delayed write cycle can be
executed. In this cycle, HM538123B refreshs the row address fetched at the falling RAge of

Flash Write Cycle (CAS high, DT/OE high, WE low and DSF high at the falling edgeRAS)

In a flash write cycle, a row of data (256-wor@-bit).is cleared to 0 or 1 at each I/O according to the data of
color register mentioned before. It is also necessary to mask 1/0 in this cycle. CA®@mdDT/OE is set

high, WE is low, and DSF is high at the falling edgeRa£S, this cycle starts. Then, the row address to clear

is given to row address and mask data is given.to /0. Mask data is as same as that of a RAM write cycle.
High 1/O is cleared, low I/O is not cleared and the internal data is retained. Cycle time is the same as those of
RAM read/write cycles, so all bits can be cleared in 1/256 of the usual cycle time. (See figure 1.)

Data Sheet E0162H10 ELPIDA


Administrator
新建图章


B 4% 1 # #} 886-3-5753170

Ji: 4% ) (i) 86-21-54151736

4% 1 WL (i 41) 86-755-83298787
Http:

www. 100y. com. tw

HM538123B Series

RAS

CAS

Address (X RowX)OQOOUO00O0ROO0C xi XGOOOO00000000XRK X XXOOO0OOOANN

we /1 NN | /00000000000 | /X00XOXKK00
omoE (/| \ORRROOUUY | \QOUUKY |\

psr ¢/ | \QOOREOOOOY | \QOOOOOOOOOY | \X

o X Color DataX)O00X =2 XH00C X1 XXX XXX

Color Register Set Cycle

5N\

Flash Write Cycle |

J/i

Flash Write Cycle |

A Y

ALROOOOY

AKX

Set color register

Execute flash write into each
I/©_onrow address Xi using
color resister.

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

Figure 1 Use of Flash Write

Block Write Cycle (CAS high, DT/OE high and DSF low at the falling edgeRAS, DSF high at the falling
edge ofCAS)

In a block write cycle, 4 columns of data (4-wor@-hit) is cleared to 0 or 1 at each I/O according to the data
of color register. Column addresses AO and Al are disregarded. The data on I/Os and addresses can be

masked. /O level at the falling edge@AS determines the address-to.be cleared. (See figure 2.)

Normal Mode Block Write CycleWE high at the falling edge &®AS)

The data on 8 I/Os are all cleared wivéR is high at the falling edge ®AS.

Mask Block Write Mode WE low at the falling edge a8AS)

WhenWE is low at the falling edge &&AS, HM538123B starts mask block write'mode to clear the data

on an optional I/O. 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. The mask data is availabRA$ tbgcle. In page mode
block write cycle, the mask data is retained during the page access.
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Color Register Set Cycle Block Write Cycle Block Write Cycle

N —
ces W O\ @B /S /S N/
Address OXRowX)OO00000OO000DNXRowX XX column A=A X0000X RowX )X column a2-anx(O00X
we (/N 000 1 XIO000000CATK_ =1 XXXX

oroe ¢/ QURNCO0000Y  \XXOOO0000Y  \AXKKKKXXKXKKX

sk OO0 /XY N X N
11O XCoIor Data><><><><>< *1 WAddress MastXXX)( *1 )@(Address Mast><><><

*1
WE 11O Mode
Low | I/O Mask Data Mask
High | Don't care Non mask
1/0 Mask Data
Low: Mask

High: Non Mask

Address Mask Data
I/00 | ColumnO (A0 =0, Al = 0) Mask Data
/01 | Columnl (A0 =1, Al =0) Mask Data |Low: Mask
I/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 HM538123B provides the read transfer cycle, split read transfer'cycle, pseudo transfer cycle, write
transfer cycle and 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:

(1) Transfer data between row address and SAM data register (except.for pseudo transfer cycle)
O Read transfer cycle and split read transfer cycle: RAM to SAM
O Write transfer cycle and split write transfer cycle: SAM to RAM
(2) Determine SI/O state (except for split read transfer cycle and split write transfer cycle)
O Read transfer cycle: SI/O output
O Pseudo transfer cycle and 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 pseudo transfer cycle (split transfer cycle
isn't available) before SAM access, after power on, and determined for each transfer cycle.

Data Sheet E0162H10 ELPIDA
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Read Transfer Cycle(CAS high, DT/OE low, WE high and DSF low at the falling edgeRAS)

This cycle becomes read transfer cycle by driidiOE low, WE high and DSF low at the falling edge of
RAS. The row address data (2568-bit) determined by this cycle is transferred to SAM data register
synchronously at the rising edge DT/OE. After the rising edge dbT/OE, the new address data outputs
from SAM start address determined by column address. In read transferIED&& 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, thgtirtiimg)t
specified between the last' SAM access before transfeDaWaE rising edge andgt,, (min) specified
between the first SAM@access and/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 beforg s (min) of the first SAM access to avoid data contention.

rRAS /
CAS \ /
Address X Xi X Y X

proe \t {

DSF _\_J t

L DTGNS

Sl/o Yj+1

tspp

SAM Data before Transfer SAM Data after Transfer
\

Figure 3 Real Time Read Transfer
Pseudo Transfer Cyclg(CAS high, DT/OE low, WE low, SE high and DSF low atthe falling edgeRAS)

Pseudo transfer cycle switches SI/O to input state and set SAM start address without data transfer to RAM.

This cycle starts whe@AS is high,DT/OE low, WE low, SE high and DSF low/at the falling edgeRAS.
Data should be input to SI/O later thap {min) afterRAS becomes low to avoid data contention. SAM
access becomes enabled aftgg, {min) afterRAS becomes high. In this cycle, SAM accessis inhibited

duringRAS low, therefore, SC must not be risen.

Data Sheet E0162H10 ELPIDA
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Write Transfer Cycle (CAS high, DT/OE low, WE low, SE low and DSF low at the falling edge RAS)

Write transfer cycle can transfer a row of data input by serial write cycle to RAM. The row address of data
transferred into’ RAM is determined by the address at the falling ed@A®f The column address is
specified as the first address for serial write after terminating this cycle. Also in this cycle, SAM access
becomes enabled aftegt (min) afterRAS becomes high. SAM access is inhibited dul#S low. In this

period, SC must hot 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.

Split Read Transfer Cycle(CAS high, DT/OE low, WE high and DSF high at the falling edgeRAS)

To execute a continuous serial read by real time read transfer, HM538123B must satisfy BUGIRd

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. Figure 5 shows the block diagram for
a split transfer. SAM data register (DR) consists of 2 split buffers, whose organizations are 1X83wmtd

each. Let us suppose that data is read from upper data register DR1 (The row address AX8 is 0 and SAM
address A7 is 1.). When split read transfer is executed setting row address AX8 0 and SAM start addresses
A0 to A6, 128-wordx 8-bit data are transferred from-RAM to the lower data register DRO (SAM address A7

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 A0 to A6 while data are read from
data register DR1, 128-word8-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
0 of data register DR3 after data are read from data register DR2. In this time, SAM data is the one
transferred to data register DR3 finally while row address AX8 is 1. In splitread data transfer, the SAM start
address A7 is automatically set in the data register which isn't used.

The data on SAM address A7, which will be accessed next, outputs to QSF;QSF is switched from low to high
by accessing SAM last address 127 and from high to low by accessing-address 255.

Split read transfer cycle is set wh€AS is high,DT/OE is low, WE is high and DSF.is high at the falling

edge ofRAS. The cycle can be executed asyncronously with SC. However, HM538123B must be satisfied
ts7s (Min) timing specified between SC rising aRAS falling. SAM start address_ must be accessed,
satisfying ksr (Min), tsr (Min) and ts; (Min) timings specified betwee®AS or CAS falling and column
address. (See figure 6.)

In split read transfer, SI/O isn’t switched to output state. Therefore, read transfermust be‘executed to switch
SI/O to output state when the previous transfer cycle is pseudo transfer or write transfer_cycle.

Data Sheet E0162H10 ELPIDA
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(Row address) SAM (Row address) ﬁ SAM
A8 e A0 T 0 A8 ... o L1~ Possible
000000000 I I | | 000000000

: RAM : ! ™ RAM
011111111 011111111 ! ! Impossible
100000000 100000000 v e

RAM NN E| RAM
111111111 111111111

| | sam | | sam
(Read transfer cycle) (Write transfer cycle)
Figure 4 Example of Row Bit Data Transfer
= o E ™ =
Memory o 3 § 3 & Memory
Array 2 g 2 Array
Q € Q
— —_ = — A)
AX8=0 = 2 3 AX8=1
o < O < NI
g 0 = %) o
a)
G ° & =

SAM 1/O Buffer

i

SI/O

Figure 5 Block Diagram for Split Transfer
Split Write Transfer Cycle (CAS high, DT/OE low, WE low and DSF high at the falling.edgeRAS)

A continuous serial write cannot be executed because accessing SAM is inhibitecRéfitay in write

transfer. Split write transfer cycle makes it possible. In this cygle(nin), ksr (Min), st (Min) and tg;

(min) timings must be satisfied like split read transfer cycle. And it is impossible to switch SI/O tojinput state
in this cycle. If SI/O is in output state, pseudo 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, pseudo transfer cycle must be executed before split
write transfer cycle. And 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.

Data Sheet E0162H10 ELPIDA
13


Administrator
新建图章


B 4% 4 # 4 886-3-5753170
WEHE 77 B (1) 86-21-54151736
4% h L (I 86-755-83298787

Http://www. 100y. com. tw

HM538123B Series

RAS

CAS

Address

DT/OE
DSF

SC

tsts (min)

—

trsT (Min)

—

tCST(”“”ji—»

X

Xi Yj

X

/

tasT(min) <—<>

N

o\ EnN,
(127) (n+127) —

/ 127\ / 127 + Y]
(255)

N

(¥}

Figure 6 Limitation in Split Transfer

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. Vieis set high, SI/O becomes high
impedance, and the internal pointer is incremented by the SC rising. After indicating the last address (address
255), the internal pointer indicates address O at the next access.

Serial Write Cycle

If previous data transfer cycle is pseudo transfer cycle or write transfer cycle; SAM port goes into write mode.
In this cycle, SI/O data is fetched into data register at the SC rising edge'like in the serial read S¥cls. If

high, SI/O data isn't fetched into data register. Internal pointer is incremented by the SC riSiBdigh

can be used as mask data for SAM. After indicating the last address (address 255), the internal pointer
indicates address 0 at the next access.

14
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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 cy®esS{dly refresh cycle, (2)
CAS-beforeRAS (CBR) refresh cycle, and (3) Hidden refresh cycle. Besides them, the cycles which activate
RAS such as read/write cyclesor 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 CycleRAS-only refresh cycle is executed by activating dRAS cycle withCAS
fixed to high after inputting the row address (= refresh address) from external circuits. To distinguish this
cycle from data transfer eyelBT/OE must be high at the falling edgeRAS.

(2) CBR Refresh Cycle: CBR refresh cycle is_set by activaling beforeRAS. In this cycled, refresh
address needs not to be input through-external circuits because it is input through an internal refresh
counter. In this cycle, output is in‘high impedance and power dissipation is lowered lie&8usecuits
don'’t operate.

(3) Hidden Refresh Cycle: Hidden refresh cycle executes CBR refresh with the data output by reactivating
RAS whenDT/OE andCAS keep low in normal RAM read cycles.

SAM Refresh

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

Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage ™ V; -1.0'to +7.0 \%
Power supply voltage ™* 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 -55to +125 °C

Note: 1. Relative to V.

Data Sheet E0162H10 ELPIDA
15


Administrator
新建图章


B 4% # # ¥ 886-3-5753170
WEHE 7 B (i) 86-21-54151736
J: 4% 7 M- (% 91) 86-755-83298787

Http://www. 100y. com. tw
HM538123B Series
Recommended DC Operating ConditiongTa = 0 to +70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage™, Vee 45 5.0 5.5 \Y
Input high voltage™ Vi, 2.4 — 6.5 \Y;
Input low voltage™ V, -0.5% — 0.8 \Y;

Notes: 1. All voltages referredto Vg

2.

—-3.0 V for pulse width.<10 ns

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

HM538123B
-6 -7 -8 -10 Test Conditions
Parameter Symbol Min Max Min _Max Min Max Min Max Unit RAM Port SAM Port
Operating lecr — 75 — 70 — 60 — 55 mA RAS,CAS SC=V,,
current cycling SE=V,
tge = Min
locr — 125 — 120 — 100 — 95 mA SE=V,,
SC cycling
tsce = Min
Standby leco — 7 — 7 — 7 — 7 mA RAS, SC=V,,
current CAS =V, SE=V,
lecs — 50 — 50 — 40 — 40 mA SE=V,,
SC cycling
tsce = Min
RAS-only lccs — 7% — 70 — 60 — 55 mA RAScycling SC=V,
refresh CAS=V, SE=V,
current tre = Min
leco — 125 — 120 — 100 — 95 -mA SE=V,,
SC cycling
tsce = Min
Page mode I, — 80 — 80 — 70 — 65 mA CAScycling SC=V,,
current RAS =V, SE=V,
tpe = Min
I cero — 130 — 130 — 110 — 105 mA SE=V,,
SC cycling
tsce = Min

16
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HM538123B Series

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

HM538123B
-6 -7 -8 -10 Test Conditions

Parameter Symbol Min Max Min Max Min Max Min Max Unit RAM Port SAM Port

CAS-before-  les — 5% — 45 — 40 — 35 mA RAScycling SC=V,

RAS refresh tre = Min SE=V,

current

lecn — 100 — 95 — 80 — 75 mA SE=V,,

SC cycling
tscc = Min

Data transfer |.., — 80 — 75 — 65 — 60 mA RAS,CAS SC=V,,

current cycling SE=V,

tge = Min
lociz — 130 — 125" — 105 — 100 mA SE=V,,

SC cycling
tsee = Min

Input leakage |, -10 10 -10 10 " -10° 10 -10 10 pA

current

Output lo -10 10 -10 10 -10 1@  -10 10 pA

leakage

current

Output high Vg, 24 — 24 — 24 — 24 — V low =—2 MA

voltage

Output low VoL — 04 — 04 — 04 — 104 V loo =4.2 MA

voltage

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

2. Address can be changed once while RAS is low and CAS is high.

Capacitance(Ta = 25°C, .. =5V, f = 1 MHz, Bias: Clock, I/O.= \/, address = {)

Parameter Symbol Min Typ Max Unit

Address C. — — 5 pF

Clock C, — — pF

I/0, SI/O, QSF Cio — AL pF
Data Sheet E0162H10 ELPIDA
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HM538123B Series

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

Test Conditions

Input rise and fall time : 5ns

Output load : See figures

Input pulse levels:¥to 3.0 V

Input timing reference levels': 0.8V, 2.4V
Output timing reference levels : 0.8V, 2.0V

+
IOH:—ZmA gV

—_—

loL = 4.2 mA

|/O *1

;100 pE

Output Load (A)

Including scope & jig

Output Load (B)

Note: 1.

Data Sheet E0162H10 ELPIDA
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HM538123B Series

Common Parameter

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Random read or write cycle iz 125 — 135 — 150 — 180 — ns
time
RAS precharge time tog 55 — 55 — 60 — 70 — ns
RAS pulse width Uy 60 10000 70 10000 80 10000 100 10000 ns
CAS pulse width teas 20 — 20 — 20 — 25 — ns
Row address setup time tasr 0 — 0 — 0 — 0 — ns
Row address hold time tran 10 — 10 — 10 — 100 — ns
Column address setup time tasc 0 — 0 — 0 — 0 — ns
Column address hold time tean 150 — 15 — 15 — 15 — ns
RAS to CAS delay time trco 20 40 20 50 20 60 20 75 ns 2
@ hold time referenced to  tgg, 20 — 20 — 20 — 25 — ns
CAS
@ hold time referenced to  t.g, 60 — 70 — 80 — 100 — ns
RAS
CAS to RAS precharge time  tege 10 — 10 "— 10 — 10 — ns
Transition time (rise to fall) t; 3 50 3 50 3 50 3 50 ns 3
Refresh period trer — 8 — 8 — 8 — 8 ms
DT to RAS setup time tors 0o — 0o — 0o — 0 — ns
DT to RAS hold time tom 10 — 10 — 10 — 10 — ns
DSF to RAS setup time (O 0o — 0o — 0 oo 0 — ns
DSF to RAS hold time tren 10 — 10 — 10 — 10 — ns
DSF to CAS setup time teec 0o — 0o — 0. — 0 — ns
DSF to CAS hold time teey 15 — 15 — 5 — 15 — ns
Data-in to CAS delay time tosc 0o — 0o — — 0 — ns
Data-in to OE delay time t 0o — 0o — o W 0. — ns
Output buffer turn-off delay foe) — 20 — 20 — 20 — 20 ns
referred to CAS
Output buffer turn-off delay fores — 20 — 20 — 20 ~ 20 ns 5

referred to OE

Data Sheet E0162H10 ELPIDA
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HM538123B Series

Read Cycle (RAM), Page Mode Read Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 60 — 70 — 80 — 100 ns 6,7
Access time from CAS teac ~— 20 — 20 — 20 — 25 ns 7,8
Access time from OE toac — 20 — 20 — 20 — 25 ns 7
Address access time tan — 35 — 35 — 40 — 45 ns 7,9
Read command setup time tres 0 — 0 — 0 — 0 — ns
Read command hold time tocn 0 — 0 — 0 — 0 — ns 10
Read command hold time trr 10 — 10 — 10 — 10 — ns 10
referenced to RAS
RAS to column address delay  tq, 15 25 15 35 15 40 15 55 ns 2
time
Column address to RAS lead  tg,, 35 = 35\ — 40 — 45 — ns
time
Column address to CAS lead  t.,, 35 — 35 — 0 — 45 — ns
time
Page mode cycle time tec 45 — 45 = 50 — 5 — ns
CAS precharge time tep 10 — 10 = 10 — 10 — ns
Access time from CAS tace — 40 L 40 — 45 — 50 ns
precharge

Page mode RAS pulse width  tg,qp 60 100000 70 ,.100000 80 100000 100 100000 ns

Data Sheet E0162H10 ELPIDA
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HM538123B Series

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

HM538123B
-6 -7 -8 -10

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write command setup time il 0 — 0 —~ 0 — 0 = ns 11
Write command hold time twen 5 — 15 — 15 — 15 — ns
Write command pulse width i 15 — 15 — 15 — 15 — ns
Write command to RAS lead  t,, 20 — 20 — 20 — 20 — ns

time

Write command to CAS lead .t 20 — 20 — 20 — 20 — ns

time

Data-in setup time tos 0 — 0 — 0 — 0 — ns 12
Data-in hold time ton 15 «— 15 — 15 — 15 — ns 12
WE to RAS setup time tus OIOR= 0  — 0o — 0 — ns

WE to RAS hold time tum 10 — 100, — 10 — 10 — ns
Mask data to RAS setup time  t,,q 0o — 0 — 0o — 0 — ns
Mask data to RAS hold time ~ t,,, 10 — 10 — 10 — 10 — ns

OE hold time referred to WE  tgg, 20 — 20 — 20 — 20 — ns
Page mode cycle time tee 45 — 45 — 50 — 5 — ns
CAS precharge time tep 10 — o) © = 10 — 10 — ns
CAS to data-in delay time teop 20 — 200 — 20 — 20 — ns 13
Page mode RAS pulse width  tg,ep 60 100000 70 . 100000 80 100000 100 100000 ns
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HM538123B Series
Read-Modify-Write Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time_« tqyc 175 — 185 — 200 — 230 — ns
RAS pulse width (read-modify- 1t 110 10000 120 10000 130 10000 150 10000 ns
write cycle)
CAS to WE delay time U 45 — 45 — 45 — 50 — ns 14
Column address to WE delay.  t,,o 60 — 60 — 65 — 70 — ns 14
time
OE to data-in delay time - 20 — 20 — 20 — 20 — ns 12
Access time from RAS trnc — 60 — 70 — 80 — 100 ns 6,7
Access time from CAS teac — 20 — 20 — 20 — 25 ns 7,8
Access time from OE toac —-0 I — 20 — 20 — 25 ns 7
Address access time tan — 35 — 35 — 40 — 45 ns 7,9
RAS to column address delay  tq, 15 25 15 35 15 40 15 55 ns
time
Read command setup time tres 0 — 0 — 0 — 0 — ns
Write command to RAS lead  tqy, 20 — 20 — 20 — 20 — ns
time
Write command to CAS lead  t.,, 20 — 20 — 20 — 20 — ns
time
Write command pulse width twe 15 — 15 — 15 — 15 — ns
Data-in setup time tos 0 — 0 — 0 — 0 — ns 12
Data-in hold time ton 15 — 15 — 15 — 15 — ns 12
OE hold time referred to WE  tg, 20 — 20 — 20 ~— 20 — ns
Refresh Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max  Unit Notes
CAS setup time tesn 10 — 10 — 10 — 10 — ns
(CAS-before-RAS refresh)
CAS hold time torm 10 — 10 — 10 — 10— ns
(CAS-before-RAS refresh)
RAS precharge to tepe 10 — 10 — 10 — 10 = ns
CAS hold time
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HM538123B Series

Flash Write Cycle, Block Write Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
CAS to data-in delay time teon 20 — 20 — 20 — 20 — ns 13
OE to data-in delay time tooo 20 — 20 — 20 — 20 — ns 13
Read Transfer Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min _Max Min Max Min Max Min Max Unit Notes
@md time referenced to tron 50 10000 60 . 10000 65 10000 80 10000 ns
RAS
@old time referenced to teon 20 — 20 — 20 — 25 — ns
CAS
DT hold time referenced to a0 25 — 250 — 30 — 30 — ns
column address
DT precharge time tore 20 — 20 — 20 — 30 — ns
DT to RAS delay time toro 65 — 65 — 70 — 80 — ns
SC to RAS setup time tors 25 — 25 — 30 — 30 — ns
1st SC to RAS hold time tern 60 — 70 — 80 — 100 — ns
1st SC to CAS hold time tecn 25 — 25— 25— 25 — ns
1st SC to column address hold tg,, 40 — 40 — 45 — 50 — ns
time
Last SC to DT delay time teon 5 — 5 — 5 «— 5 — ns
Last SC to DT delay time tsoo2 25 — 25 — 257 — 25 — ns 17
1st SC to DT hold time B\ 10 — 10 — 15 = 15 — ns
RAS to QSF delay time teoo — 65 — 70 — > — 85 ns 15
CAS to QSF delay time teos — 35 — 35 — 40 — 40 ns 15
DT to QSF delay time tooo — 35 — 35 — 35 — 35 ns 15
QSF hold time referred to RAS t,q, 20 — 20 — 20 — 25 — ns
QSF hold time referred to CAS tc, 5 — 5 — 5 — 5 — ns
QSF hold time referred to DTty 5 — 5 — 5 — S ns
Serial data-in to 1st SC delay  tg, 0 — 0 — 0 = 0 = ns
time
Serial clock cycle time toce 25 — 25 — 30 — 30 — ns
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HM538123B Series
Read Transfer Cycle(cont)

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
SC pulse width e 5 — 5 — 100 — 100 — ns
SC precharge time tecp 10 — 10 — 10 — 100 — ns
SC access time 18R — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time . 5 — — — — ns
Serial data-in setup time tos 0 — — 0 — — ns
Serial data-in hold time o 15 — 15 — 15 — 15 — ns
RAS to column address delay * tes, 15 25 15 35 15 40 15 55 ns
time
Column address to RAS lead  tg, 35 — 35 — 40 — 45 — ns
time
RAS precharge to DT high N 10 — 10 — 10 — 10 — ns
hold time
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HM538123B Series

Pseudo Transfer Cycle, Write Transfer Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
SE setup time referred to RAS t.q 0o — 0o — 0o — 0 — ns
SE hold time referred to RAS  t, 10 — 10 — 10 — 10 — ns
SC setup time referred to RAS _tgrs 25 — 25 — 30 — 30 — ns
RAS to SC delay time tero 20 — 20 — 25 — 25 — ns
Serial output buffer turn-off et 10 40 10 40 10 45 10 50 ns
time referred to RAS
RAS to serial data-in delay IS 40 — 40 — 45 — 50 — ns
time
RAS to QSF delay time trop — 65 — 70 — 75 — 85 ns 15
CAS to QSF delay time teon — 35 — 35 — 40 — 40 ns 15
QSF hold time referred to RAS  tqq, 20 — 20\ — 20 — 25 — ns
QSF hold time referred to CAS  t., 5 — 5 — 5 — 5 — ns
Serial clock cycle time tsce 25 — 25 — 30 — 30 — ns
SC pulse width tsc 5 — 5 — 10 — 10 — ns
SC precharge time tecp 10 — 10 — 100 — 10 — ns
SC access time tsca — 20 — 22 — 25 — 25 ns 15
SE access time toen — 20 — 22 -— 25 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — 5 — ns
Serial write enable setup time  tg, 5 — 5 — 5 — 5 — ns
Serial data-in setup time tas 0 — 0 — 0 - 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — 5 — ns
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HM538123B Series
Split Read Transfer Cycle, Split Write Transfer Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Split transfer setup time i 20 — 20 — 20 — 25 — ns
Split transfer hold time trer 60 — 70 — 80 — 100 — ns
referenced to RAS
Split transfer hold time g 20 — 20 — 20 — 25 — ns
referenced to CAS
Split transfer hold time (NS 35 — 35 — 40 — 45 — ns
referenced to column address
SC to QSF delay time tsop — 30 — 30 — 30 — 30 ns 15
QSF hold time referred to SC  tg, 5 — 5 — 5 — 5 — ns
Serial clock cycle time tsce 25 — 25 — 30 — 30 — ns
SC pulse width fs 5 — 5) — 10 — 100 — ns
SC precharge time tocp 10 — 10 — 10 — 10 — ns
SC access time tsca — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time tson 5 — '5) — — 5 — ns
Serial data-in setup time tgs 0 — 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15¢ — 15 — 15 — ns
RAS to column address delay tq,, 15 25 15 35 15 40 15 55 ns
time
Column address to RAS lead  tg,, 35 — 35 — 0 — 45 — ns
time
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HM538123B Series

Serial Read Cycle, Serial Write Cycle

HM538123B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Serial clock cycle time ey 25 — 25 — 30 — 30 — ns
SC pulse width tec 5 — 5 — 100 — 10 — ns
SC precharge width Vs 10 — 10 — 100 — 100 — ns
Access time from SC tsca — 20 — 22 — 25 — 25 ns 15
Access time from SE teea — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — 5 — ns
Serial output buffer turn-off er, — 20 — 20 — 20 — 20 ns 5
time referred to SE
Serial data-in setup time tos 0 — 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — 15 — ns
Serial write enable setup time  tg,q 5 — 5 — 5 — 5 — ns
Serial write enable hold time  tg,, 15 — 15 . — 15 — 15 — ns
Serial write disable setup time  tgys 5 — 5 — 5 — 5 — ns
Serial write disable hold time  tg,,, 15 = 15 — 15 — 15 — ns
Notes: 1. AC measurements assume t; =5 ns.

2.
3.

7.
8.
9.

10.
11.

12.
13.

14.

15.
16.

When tpep > trep (Max) or tg,p > thyy (Max), access time is specified by t.,. Or ty,.
V,, (min) and V,_ (max) are reference levels for measuring timing of input signals.
Transition time t; is measured between V,, and V,,.

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

torrs (Max), tomr, (Max) and ty., (Max) are defined as the time at which the-output achieves the open
circuit condition (V,, — 100 mV, V, + 100 mV).

Assume that tycp < trep (Max) and trap < trap (Max). If tyep OF th,50S greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

When tgop 2 tzep (Max) and tg,y < tzap (Max), access time is specified by t,..
When teop < trep (Max) and tq,y 2 tzap (Max), access time is specified by t,,.
If either ty, of ty5, IS satisfied, operation is guaranteed.

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

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

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

When t,,5 =ty (Min) and tg,, = to,o (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. tgsp (Min) must be
satisfied because output buffer must be turned off by OE prior to applying data to the device.
Measured with a load circuit equivalent to 2 TTL loads and 50 pF.

After power-up, pause for 100 ps or more and execute at least 8 initialization cycle (normal memory
cycle or refresh cycle), then start operation.
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HM538123B Series

17. After read transfer cycle, if split read transfer cycle is executed without SC access and SC address
is 126 or 254, t.,,, (Min) must be satisfied 25 ns. Except for those cases, tg,, (min) is effective and
satisfied 5ns.

18.XXX: H or L (H: V,;, (min) £V, £V, (max), L: V, (min) <V £V, (max))
L Invalid Dout

Timing Waveforms™®

Read Cycle
trc
tras trp
—
RAS N 1 N
(e tcrp
trRcD trRsH
{ tcas /s
CAS t N -
RAD RAL teaL
Lasr| | tran tasc, 1tean
pavess IO _row XL oo KOODREOCTOOTTTRTTN
‘ tres tRRHl
=~ treH
WE tcac
t A tcop
traC torFle .
1/0 . N\
(Output) o N L Valid Dout )—
torr2
(Input) tpzo
tors || _tboTH
[ — N
otoE X/ o ‘
R e
psk X\ IXN X IKXHKK XX XX KKK XK
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HM538123B Series
Early Write Cycle
tre
tras | trp
RAS N\ j—\ —
tcsH . R |
trcD tRsH

o x tcas
CAS \‘

|_fAsr || trRAH tasc || tcaH,
Address @i‘ Row XXX Column ><><><><><><><>< ><><

tws ‘ twH twes || twen

A\ R N
WE i Xi "1 XX\ ><><><>< ><
o High-Z
(Output) |tms ||t |_tos _||toH
I(/I(r?put) Mask Data ; Valid Din WX ><

| tots || toTH ‘
DTIOE 1 X XHEXX XXX XXX XX XXXXXX

tFSR tRFH tFsc ‘44’>tCFH
st Y\ ) XHXXXXXXX XX

Note:
is low.

1. This cycle becomes a normal mode write cycle'when WE is high and a mask write cycle when WE

Delayed Write Cycle

tre
tras \ trp
RAS N i
tesh terp
trep tRsH

S \ tcas y
CAS X 7

tasr || IraH tasc t

| *CAH
7

acress TX(__row KX Cotamun OO0 ORROELXIRX

tws || twh tRwL tewr
— y N twe '
WE {X)J( 1 XY N2/ XXOQQOOOCKXOOXXAX
10 -
(Output) s tun toze Ips DH
(Input) \ MasktData7)<X;z torrs { ValldtDln §<><>O<><>< ><><><>Q<

iDTs DTH | topp ‘ OEH
oo X/ AXXA NI XX XXRRXXXKKKD

tesr || ERFH tesc ||torn
sk X\, X\ YRR KRR R

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write'cycle when WE

is low.
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HM538123B Series

Read-Modify-Write Cycle

trwe
- tes |
N N_
tRcD tcrP
CAS ‘\ A{__
tRAD N /
tASR | | tRAH t t
| L AsC_| |tcAH
Address Row__ WOOU_coumn _ XOOOOO0QO0AOOOOQQ0OOAOOOCOANK__—
‘ t ‘ tawp trwe ]
Ws_| | Jwr [ tcw towL
we T Mo /X
taa f
|
tRAC
'(/gutput) {Valid Dout}
|tvs_|| tmH toze . toac (fos || ton
1O o T sk Data | {IX vaid o KXXXXXXY
(Input) A\NM th70 toFF2 d
itDTS toTH == tobd toEH ‘
ore 7 o N
tFSR {RFH trsc | |tcrH

psF X\, OO

Note: 1. This cycle becomes a normal mode write.cycle when WE is high and a mask write cycle when WE
is low.

Page Mode Read Cycle

tre
traSP trp
- r—
N / N
RAS -
CSH tRSH t
CRP
trCD tcas tcas
A Rl \| s By
CAS N 7 8 /l
tRAD | tcAL —
tasr ! t
<—>_<t>RAH t’ﬁ‘i i tean
Address Row Column WXX l
trcs trRRH ‘4;»‘
[NV | o] TRCH || IRCH |ws)
WE trRAC tOFF1 tAA
taA tacp
tcac tcac
110 X \éalcti i
(Output) ool
tpze tcop| L,
toac ‘tOEZ toac
110 AN ‘
(Input) ftbzo
tDTS | |, IDTH
orioe O[T N\ \ 5O\
tESR [+ |++[tREH (| t+[tcFH tFsc *’PCFH tFsc [+~ j}CFH
OV B0 B XX
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HM538123B Series

Page Mode Write Cycle(Early Write)

trASP } trP

tesH tpc tRSH
tRCD

tcp S L (07 15
_ tcas L& tcas _| [ D N s —
CAS ; 7 h N
ASR | [t
R |SRAR Tasc tcan tasci. .| tcad  tasCle .| |. . tcan
Address ‘4 Column Wcmumn Columnx><><><>o<><><><

twH  twcs|| twen twes| | twen twes 1wc:1/
WE ) ‘ ]
o High-Z
(Output) tps ||tpy toH {DH
o] (221 DS =] [ tDS‘* l2H
110
(Input) Vahd Din {_Valid Din [ Valid Din §<><><><><><>O<><>Q<

H‘tDTH I il I

LW@W@O@O@O@O@W
G o N

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write cycle when WE
is low.

Page Mode Write Cycle(Delayed Write)

trC
tRASP trRP
RAS N 7 |
- tesh tpc tep trRsH tcrp
RCD o teps L tcp <. toas | - y tcas
CAs . / N
tasR | | traH tasc tasc thee I 1

| tCAH tcan o] |«—w [CAH

wasess SO mom com Ko e ¥ Mo JOOODETNX
! ) tcwL tewL 4%‘ fewl
Wi <!VH «|twP - twp twp

e (XY ¥

110

(Output)  tus ||tmH tps ||toH tps ‘tDH tog_l to
] | [ |
o T3X B KR IKIIIOXXXN
(Input) 3 2
toTs |, D=
s O NHPOKAXXXKK
tRFH  tesc|| tcrH trsc || tcFH tesc | |ter

s SR e YRR ) %X

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write cycle when WE
is low.
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HM538123B Series

RAS-Only Refresh Cycle

trc
tras trp
—_— Yy B N AN L
RAS N 7 .
tcrp trpc |

cas XXX
tAsr || tran
- Al

paness SOOCOT_an XXX XX KKK X XK K KRXXK IR

torF1
110 N
(Output) r
1tCDD
t ||
I(/Igput) o tobp &X >< ><>< >< ><
Iprs ID‘TH‘
omoe )OO XXX N NX XXXHXXXKXAXX
tesr || TRFH
[ @B R X XXX XXX IIIIIIR

CAS-BeforeRAS Refresh Cycle

trRc
trp trRAS I trRP

Y N\ \
= [l trec N ol N
RAS tcsr
tcp tcsr tcHR <—-‘ —2" W

/I~ — Y —
J— \ Inhibit Falling Transmonm
= " /X ‘

Address ‘ ><><>< >< >< ><
WE XXXXX X XXX XHXXX X

| [OFFL High-Z

e} SESRKIAIIKS
(Output) RRRRRRIRRAS

DT/OE XOXRKHKHKK XX
DSF DORKXXRURAXRKX XXX
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Hidden Refresh Cycle

trc tre
tRAS trp trRAS L tre
3\ /A
RAS N 7 N Jzk—ki
trcD tRsH tcHR tcrp
CAS N ZL—
tRAD _ tpal [N
— | IRAH el [ tean
‘ ‘ tRCS e~ IRRH“’\ ‘
‘ taa .
‘ trAC OFF1
i N
I(/gutput) L Valid Dout b
t
l.tbzc | toac o
110
(Input) tbzo
|toTs tpTH
ToaE 3
5T0E. A% DS
tFSR tRFHt \><><\‘ /
D FSC|

R
pse O\ T ORI

Color Register Set CyclgEarly Write)

trRc
trRAS trRP
E—
RAS N JZL N\
tcsH ‘ tcrp
trcD tRSH
ra tcas
CAS X 7
tASR tRAH
[~
pasess OO ron X0 XXX
tws || _twH twes tWCHJ/><
_ - =
e N /XXX XX
o) High-Z
(Output) tos ton
tmpuy  2XXXXXAK K, Color Data K X XK XXRRRRAEX
tpTs tDTH
- 7 R
prioe XXX/ AX XOOOOXARAX
IFsR_||_IRFH |

DSF f )\X ><><><><><><>< ><><><><
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Color Register. Set CyclgDelayed Write)

tRC
trAS } trRP
- NI\ Y - N N
RAS N 4 \__
tcsH tcrP
trRcD tRSH

CAS \ tcas

tAsr || IRAH \ 7

PRSI PN

\ tRWL ‘

‘ tws tewL

= twp
e\ N
we O OO0F S‘%WMWOO
10 High-Z
Output
(Output tps tDH‘
110 s
{ooun O T SO0
QWY DTS | L_> toEH
NCOOTCKIKIIIK

‘}FSR tREH
sk XK XXX RLKHKHHKIK XXX XXXAKXXXAKR

Color Register Read Cycle

trc
trAs trP
— -\ s \
RAS N / \
tcsH \ tcrP
trcD tRsH
CAS teas
tASR || traH /1
pasess SO0 row KOOI RETTN,
tws twH trRCs tRRH | > N
CCND: 1016 A I V7 ;
tcac tcop L/
tRAC torF1
il p
110 4 Valid Out ,>—
(Output) N
tpzc toac toFF2
tobp
110 7
(ioput) X~ (XXX
‘tDTS tbTH
L
DTIOE \ JXRKAAX XKL
DT/OE M trsr|| tRFH =~
DSF / RIOXXXIHKHKIKX I K IKAXXX XK IKAXIXHKAXAXX X HKKKD
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Flash Write Cycle
trRc
trRAS | trP
N \ ja—\,
RAS \v b N
tcrp trcD
cAS f AKX XXX XX KX XHXXHKAXK KKK
CAS
XX @ ...
aasress XOO00CCRIIN Row KKK
‘ tws twH
WE \ 2 XXHXXXAKAXAXXHXAKAXAXAXAXKX
‘ tcop
OFF1 -
/0 " High-Z
(Output) e
topp tvs || _tvH |
R — ) PP XXX
P toTs tpTH |
A 7
orioe XX/ o || o X RO XXXX XXX XAXXXAXN

pse  OOOOOXXXA XXX HXXAX XXX HXAXKAXK

Block Write Cycle

tRc
trRAS | trRpP
RAS X 7thSH‘ . O
tcrp trcD tRsH CRP
— 7 )\ r
CAS X
tAsr | | tRAH tasc || tcan

sawess TXTTTOCNA row K cammrzs SRR

‘ tws H twH
VS LVE

W OO O ORI

‘ tcop
OFF1 f
/O ( High-Z
(Output)
OFF2
tobb tMs tuy | |tDs || toH
XXI/O Mask Data Mask Data
(Input)
tots toTH |
_N\NY 7
prioe XX/ AXXXXXXX XXX XUXXKX
trsr | | tRFH ‘thc ‘ tcrH |
DSF X 7

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write cycle when WE
is low.
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Page Mode Block Write Cycle

Note:

RAS

CAS

Address

WE
110
(Output)

110
(Input)

DT/OE

DSF

1. This cycle becomes a normal mode write cycle when WE is high and a mask write cycle when WE

WS | | twH

trc
trasP L tRP
N y N
tesh [ tpc | tep tRsH .
trcD tcas tcp teas ||| Tteas |l ltCRP_ |
3 N \[|~—CAS
\ N
tASR| |tRAH _tasc | |tcaH tasc ||tcan tasc| | tcaH
[ || - [ | |
N Column Column Column
Row ) OX 53 %Emsm 22 KX XOOOXXX

*1

tps

toH

tms ‘ootMH PRI
110 Address
Mas| Mask

toTs “’ “‘ toTH

XA | X

tFsc ‘L
| [+ tcrH

is low.

t
trsr || tRFH ﬁ”..‘tcm ’.ﬁ,H.,‘ICFH
T

A AXAX

36
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Read Transfer Cycle (1)
trRC
trAS trp
JE— ¥\ Y7\, N
RAS \ /|
tcsH tcrp
trcD tRsH ‘
- ~ tcas }
CAS N\
trRAD tRAL
tASR |{" tRAH tasc||tcaH
Address Mr Row §<X>K/ S/.\/_(\j'\él gstzrt 3§<>< ><
(tws _|HtwH
| |
we XX
/o High-Z 4>L<—tDTHH
(Output) tcoH tbRD
tpTs tADH totp
o a tRDH v Y
DT/OE \ i HXAXXXXAKXX
tFsR | |tRFH
pse O
tscc tscc tscc tscc
fsbp
tspp2*3 || tspH || fsc, . tsce
—\ /aamn
sc / \ / / \
tscal /| tscA 7| tsca tsca ‘ )
tsoH tsoH | tson tsoH SO0
SI/O Valid Sout X@ivmid Sout Valid Soutj :Valid Sout Valid Sout
Output
(Output) Previous Row —*| ~—— New Row
SI/O
(Input) tbop
tDQHI = »
1
QsF SAM Address MSB i(X
trRQD ‘ ~tcQp
tcoH
tRQH <
* R s
QSF 2 SAM Address MSB OO

Notes: 1. This QSF timing is referred when SC is risen once or more between the previous transfer cycle and
CAS falling edge of this cycle (QSF is switched by DT rising).
This QSF timing is referred when SC isn't risen between the previous transfer cycle and CAS falling
edge of this cycle (QSF is switched by RAS or CAS falling).
After read transfer cycle, if split read transfer cycle is executed without SC access-and SC address
is 126 or 254, t4p, (Min) must be satisfied 25 ns. Except for those cases, tg, (Min) is effective and
satisfied 5 ns.

2.

Data Sheet E0162H10 ELPIDA

37



Administrator
新建图章


W 4% 5 # # 886-3-5753170
WEHE T W ( 1iff) 86-21-54151736
JE 4 b HL (5 4) 86-755-83298787

Http://www. 100y. com. tw
HM538123B Series
Read Transfer Cycle (2)
trRc
tRAS trp
R —\
RAS 1 7
tcsH tcrpP
trcD tRSH
X tcas {
CAS \ ~/
trRAD tRAL
tASR | | tRAH tasc | | tcaH
= 3 {  Sam Start
Address ><>§( Row 7§<X>§ Address 7K ><>é”/—
ws | twH
| \
we  XXf AXXXX
tDTHH
110 High-Z R
(0]
(Output) tors || tbTH t[:TD:D
LM~ 7 X
DT/OE ><\< i
tFsrR | |[tRFH ‘ H
DSF SZ % SV 4
{srRs tspH
tsc | t
scP
SC j Wlnhibit Rising Transition g
tscH
tsaH
tSRH
sl/o i i
Outputy o || SH tszs
SI/O (- Valid L
(Input) E{v Sin {
tbQp
tpQH
QSF SAM Address MSB XXX
\ tcqQp
‘ tcoH
trRQD
tRQH

38
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Pseudo Transfer Cycle

tRC
tRAS trP
-\ T <oNN L
RAS X /
tCsH ‘ tCrRP
tRCD tRSH
\ tcAS
CAS Y "
1<LASR tRAH _Asc || tcAH ‘
O Qs X
tws twH
e | N XXX
110 High - Z
(Output)
tpTs tDTH
DT/OE X :
tFSR || tRFH
N 7
tsEz A
o ;‘E_5> JEH ‘ tsws
% X X XXX
< SRS | tsro tscc
tsc | tscP™ || _tsc _ _tscp
AT o A /S
sc Inhibit Rising Transition \, /] N /
tSCA N\ W 7
A
tsrz
~—={tsOH
SI/0 Valid . N
Valid Sout
(Output) ~ Sout X
tsip | tsis tSIH‘ tsis | |tSIH
SI/0 J ><>O<><><L . [rN~y -
(Input) tcop \_Valid Sin A Valid Sin
tcQH
tRQD Q
tRQH _
\ r
QSF SAM Address MSB XXX
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Write Transfer Cycle

RAS

CAS

Address

WE

110
(Output)

DT/OE

DSF

SC

SI/O
(Output)

SI/O
(Input)

QSF

tRC
tRAS tRP
—_— \ T TNIN &+
N 7Z
tcsH | tCRP
tRCD tRSH ‘
Ax tcAas
.
\ tASR tRAH tASC tcaH

N N
Row 7§<X>$—A;jress 4

tws twH
High-Z
tDTS | |tDTH
\ £ XX AXIAEX AKX KX KKK AR AR AR XN
tFSR tRFH
XX £ XXX
tes tEH ‘ tsws
X\ £ XXXX \
t
_S_R§ tSrRD tscc
tswsjtsc } tscp tsc | tscp
/ S T - y
tsis | |tSIH
[P i W tsis | |tsiH tsSIS || tSIH

XXVand Sin

B —

tRQD ‘

‘ tcoD

tCQH

tRQH

Sin | Valid sm’}(}

SAM Address MSB

0

40
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Split Read Transfer Cycle

trRC
tRAS | tRP
a1 N %—x
RAS N 7 tcsH N
tCRP tRCD tRSH tcrP
tcAs
= 7 L
CAS ><></ tRAD il
tasr| | t [RAL -
. LRQH tASC tCAH‘
SAM Start
sarss. SO0 IGOON_row Y Bt JOOOOOOTOOTTIRN,
tws | | twH
‘<_> -~
tOFF1
>
el High-Z
10 s %
(Output) 293?.?0202020202?‘
tDTS | {tDTH
DTIOE M WMMMW@
tEsR | | tRFH
DSF X7 || AKX XXX XXX AKX X AKX
‘ tcsT
tAST
Low tRST
SE
tsTs
sc T 511 n /255 \ / Yi+255
_7Z (255)\_/(n+255)\ 72 (511) (IYi)
tscA
sl/o tSOH
(Output) 2 sout }@‘ Valid alid >@<
Al out
SI/O
(Input)
tsQD tsQD
<ISQH, | | LSQH
QSF ) SAM Address MSB m
—_—
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Split Write Transfer Cycle

tRC
tRAS \ trRP
a1l p * -
RAS N 7 tcsH
tRCD tRSH
7 \ tcas
s XXX —
tASR| | t IRAL -
DR B Prasc ] fean
T SAM Start
Address DO row YOzt WOOOOTOOTTOOKN
tws twH
WE J{ XXX
tOFF1 ‘
]
A High-Z
110 IR
(Output) :?:&%20220.0:%
tpTS | /tDTH
DTIOE M M XX
tESR | | tRFH
SR
‘ tcsT _
tAST
Low tRST
SE
tscc
tsTS tsc tscp
s A / .
511 n n+1 n+2 n+3 254 /255 \ / Yi+255
sc _7] (255) (n+255u(n+253L7(n+257) (n+258) (510) Z (511) (I¢|)
SI/0
(Output)
tsis tsSIH tsis| [tsIH tsIs | [ tsiH
[t [ Lot | |
SI/0 ! : .
(Input)  Valid Sin XXXVSﬁ‘r;dj)(XX valid ><X>§: Ye Valid Sin
L&» « >0
_JIsQH tsou|
QSF 1 SAM Address MSB i
—t e 4

42

Data Sheet E0162H10 ELPIDA


Administrator
新建图章


Http://www. 100y. com. tw

W 4% 5 # # 886-3-5753170
W 77 W (1 iff) 86-21-54151736
Jik 4 h B G5 H) 86-755-83298787

HM538123B Series

Serial Read Cycle

_ ¥ \
SE tscc N =5
tscp tsc tscp tsc || tscp tsc |
I |
> ‘ A e N
- tsea . lscA N
tsez tscn tson
SI/o . @Z‘ : i . Valid
(Output) Valid Sout i Valid Sout { Valid Sout ] yalid

Serial Write Cycle

tswH Iswis, | tswin tsws
_ | |
SE

" tscc tsce tscc |
e tsc tsc tsc
tsc ‘ tscp : ]
SC tscp A Sk tscp /
tsis || tsiH tsis ||tsiH tsis ||tsiH

SI/0 ) o r N
(Input) X%T‘ Valid Sin 1K>O< ><>%F Valid Sin 7E<ZX>§7 Valid Sin 7§<><><
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Package Dimensions

HM538123BJ Serie{CP-40D)

Unit: mm
25.80
26.16 Max
40 21

10.16 £ 0.13
11.18 £ 0.13

OO0 O0O0O0O0O0O0O00000000TT T
1 0.74 0 9
d o<
+ o
o a5 29
1.30 Max Iy} So o
™ + 1 9]
\ @ Ny N
o
0.43 +0.10 H 1.27 9.40 +0.25
0.41+0.08 ° “
~]0.10 Hitachi Code CP-40D
JEDEC —
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 1.73 g
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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, indany 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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