0 O "HM534253BJ-10"00 OO O

HM534253B Series
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Description

The HM534253B is a 1-Mbit multiport video RAM equipped with a 256-kworbit dynamic RAM and a
512-word x 4-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-wodebit and the data of one row
(512-word x 4-bit) respectively in one cycle of RAM. And the HM534253B makes split transfer cycle
possible by dividing SAM into two split buffers equipped with 256-wortdbit 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: 256-kwordx 4-bit
0 SAM: 512-wordx 4-bit
e Accesstime
0 RAM: 60 ns/70 ns/80 ns/100 ns max
0 SAM: 20 ns/22 ns/25 ns/25 ns max
e Cycle time
0 RAM: 125 ns/135 ns/150 ns/180 ns min
0 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
e 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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» 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
HM534253BJ-6 60 ns 400-mil 28-pin plastic SOJ (CP-28D)
HM534253BJ-7 70ns
HM534253BJ-8 80 ns
HM534253BJ-10 100 ns
HM534253BZ-6 60 ns 400-mil 28-pin plastic ZIP (ZP-28)
HM534253BZ-7 70 ns
HM534253BZ-8 80 ns
HM534253BZ-10 100 ns
Pin Arrangement
HM534253BJ Series HM534253BZ Series
T
scO1 28 [JVss /o2 2 1 DSF
SI/00 4 2 27 D slio3 SE. 2 3 Vo3
slo1 0] 3 26 [1sl/02 SIo03 6 5 sloz2
DT/OE [ 4 25 [JSE sc 8 7 Vss
/00 O] 5 24 /03 SIO1./10 9 SWoo
/01 [ 6 23 [11/02 o0 12 11 DT/OE
WE O 7 22 [ DSF WE 14 13 /o1
NC [ 8 21 [ CAS RAS 16 15 NC
RAS [] 9 20 [ QSF A6 18 17 A8
A8 [ 10 19 [0 A0 A4 20 19 AS
A6 O 11 18 J A1 A7 22 21 Vee
A5 [ 12 17 J A2 A2 24 23 A3
A4 [ 13 16 [ A3 A0 28 25 Al
Vee O 14 15 [ A7 CAS 28 .
(Top view) (Bottom view)
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Pin Description

Pin Name Function

A0 — A8 Address inputs

I/00 - 1/03 RAM port data inputs/outputs
SI/00 - SI/03 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 outputflag
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 HM534253B.

Table 1 Operation Cycles of the HM534253B

Input Level At The Falling Edge Of < RAS
CAS DT/OE WE SE DSF  DSF At The Falling Edge Of CAS  Operation Mode
X — CBR refresh

Write transfer

Pseudo transfer

Split write transfer

Read transfer

Split read transfer

Read/mask write

Mask block write

Flash write

Read/write

T/ I|T T T T T T T TN~

Block write

XXX | X | X[ X|X|X|X|IT| 7 |X
IT|r|r|T|r|r|T|r|T|rr|~|Xx

X
L
L
L
L
L
H
H
H
H
H
H

Iz |r|j-|T|T|-|C |~
X|IT|M | X|IT|r | X|X|X]|X]|X

Color register read/write

Note: X: HorL.

CAS (input pin): Column address and DSF signals are fetched into chip at the falling ed4®, afhich
determines the operation mode of the HM53425@BS controls output impedance of 1/0 in RAM.

AO — A8 (input pins): Row address is determined by A0 - A8 level at the falling ed@ASf Column

address is determined by A0 — A8 level at the falling edgeAS. 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. WheWE is low at the
falling edge oRAS, the HM534253B turns to mask write mode. According to the I/O level at the time, write
on each /O can be maskeWE level at the falling edge &AS don't care in read€ycle.) Wha¥E is high

at the falling edge aRAS, a normal write cycle is executed. After tHatf switches read/write cycles as in a
standard DRAM. In a transfer cycle, the direction of transfer is determin@dEbigvel at the falling edge of
RAS. WhenWE is low, data is transferred from SAM to RAM (data is written into RAM), and WHEnis

high, data is transferred from RAM to SAM (data is read from RAM).
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1/00 — 1/O3 (input/output pins): 1/0 pins function as mask data at the falling edgRA$ (in mask write

mode). Data is written only to high 1/0 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 edg€a6f

DT/OE (input pin): D T/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 &RAS, 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 §ftlean be used as a
mask for serial write because internal pointer is incremented at the rising edge of SC.

SI/00 — SI1/03 (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 e®y&eSof
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 A8in SAM. QSF is switched from low to high by accessing
address 255 in SAM and from high to low by accessing 511 address in SAM.

Data Sheet E0165H10 ELPIDA
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Operation of HM534253B

RAM Port Operation

RAM Read Cycle (DT/OE high, CAS high and DSF low at the falling edgeBAS, DSF low at the falling
edge 0ICAS)

Row address is entered at thas 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 1/O pin. At the falling edgeRAS, DT/OE andCAS become high to distinguish RAM read
cycle from transfer cycle and CBR refresh cycle. Address access tijnantiRAS 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 A®RAS, DSF low at thefalling edge 6fAS)

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

WhenCAS andWE are set low after drivin®AS low, a write cycle is executed and I/O data is written in
the selected addresses. When all 4 1/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 all I/O become
in high impedance. Data is entered at@ae falling edge.

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

If WE is set low afterd,,, (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 1/0
contention, data should be input after reading data and dfrtggh.

«  Mask Write Mode WE low at the falling edge &AS)

If WE is set low at the falling edge RfAS, the cycle becomes a mask write mode which writes only to
selected I/0. Whether or not an 1/O is written depends on I/O level (mask data) at the falling edge of
RAS. Then the data is written in high 1/0 pins and masked in low ones-and internal data is retained. This
mask data is effective during tR&AS 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 Afygling
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 LMeRAS to column address delay time
(tzan), and access time fro@AS precharge () are added. In orRAS cycle, 512-word memory cells of the
same row address can be.accessed. It is necessary to specify access frequengywitain(tLOO us).

Color Register Set/Read CycléCAS 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. 4 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, the HM534253B refreshes the row address fetched at the fallingRetige 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 (512-word-bit).is cleared to 0 or 1 at each 1/O according to the data of
color register mentioned before. It is also necessary to mask I/0 in this cycle. CA@ndDT/OE are set
high, WE is low, and DSF is high at the falling edgeRofS, this cycle starts. Then, the row address to clear

is given to row address and mask data is given.to I1/0. Mask data is as same as that of a RAM write cycle.
High I/O is cleared, low I/O is not cleared and the internal data is retained. 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.)

Data Sheet E0165H10 ELPIDA
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Color Register Set Cycle
|

Flash Write Cycle

—

Flash Write Cycle

s

R

LKL

Wcmor Data)@g&x *1

KRN 1

RERRREEEESES

Set color register

Note: 1. I/O Mask Data
Low: Mask
High: Non Mask

Execute flash write into each
I/O on row 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 0ICAS)

In a block write cycle, 4 columns of data (4-wordl-bit) 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 data on I/Os and addresses can be
masked. I/O level at the falling edge@AS determines the address to'be cleared. (See figure 2.) In a page

mode cycle, mixed cycle of normal Read/Write and block write can be allowed by controlling DSF.

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

Mask Block Write Mode WE low at the falling edge d8AS)

Data Sheet E0165H10 ELPIDA

The data on 4 1/Os are all cleared wh¥R is high at the falling edge ®AS.

WhenWE is low at the falling edge &AS, the HM534253B starts mask block write mode to clear the
data on an optional I/0. The mask data is the same as that of a RAM write cycle. High I/O is cleared, low
I/0 is not cleared and the internal data is retained. The mask data is availabRAS thgcle. In page
mode block write cycle, the mask data is retained during the page access.
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?olor Register Set Cycle | Block Write Cycle ‘ Block Write Cycle ‘
|

RAS. ) H r
s [ N/ /s
Address ?(ROW)WW(ROW)@(@Mm A2-A8>(§W Row)@(Column A2—A8><>§8%§

we  F Rl B 1 RN 1 R

psk 7 NIRRERILHRRN L& M %
/1O W@olor Data)@&ﬁ%( *1 >®<Address Maskm *1 >®<Address Mask@

Note: 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
/00 | ColumnO (AO =0, Al = 0) Mask Data
I/01 | Columnl (A0 =1, Al =0) Mask Data |Low: Mask
I/02 | Column2 (AO =0, Al = 1) Mask Data
I/O3 | Column3 (A0 = 1, Al = 1) Mask Data-|High: Non Mask

Figure 2 Use of Block Write

Transfer Operation

The HM534253B 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).

Data Sheet E0165H10 ELPIDA
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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.

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

This cycle becomes read transfer cycle by driiiAgOE low, WE high and DSF low at the falling edge of
RAS. The row address data (5%24 bits) determined by this cycle is transferred to SAM data register
synchronously at the rising edge DT/OE. After the rising edge dDT/OE, the new address data outputs
from SAM start address determined by column address. In read transferED& 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, thgtirtimg)t
specified between the last SAM access before transfeDai@E rising edge andst,, (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 beforet; (min) of the first SAM access to avoid data contention.

s T /
s \ /
Address X Xi X Yj b
DTIOE  —\ L {
EACACNGA & AN

lle) Yj+1

tspp

SAM Data before Transfer SAM Data after Transfer
\

Figure 3 Real Time Read Transfer
Pseudo Transfer CyclgCAS 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 aftgp, (min) afterRAS becomes high. In this cycle, SAM access is inhibited
duringRAS low, therefore, SC must not be risen.

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

Data Sheet E0165H10 ELPIDA
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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@A8f 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 dulf 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 MSB of row.address (AX8) as that of the read transfer cycle. 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) W SAM
A8 coneeen A0 T T A8 ... o Possible
000000000 | | | | 000000000
: RAM : ! | RAM
011111111 011111111 | ! Impossible
100000000 100000000 Y L
RAM N BN BN BN RAM
111111111 111111111
| | sam | | sAam
(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 DSF high at the falling edgeRoAS)

To execute a continuous serial read by real time read transfer, the HM534253B must satisfipp$(O&nd

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. SAMdata register (DR) consists of 2 split buffers, whose organizations are 2%64wmtd

each. Let us 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 0 and SAM start addresses
A0 to A7, 256-wordx 4-bit data are transferred from RAM to the lower data register DRO (SAM address A8

is 0) automatically. After data are read from data register DR1, data start to be read from SAM start addresses
of data register DRO. If the next split read transfer isn't executed while data are read from data register DRO,
data start to be read from SAM start address 0 of DR1 after data are read from data register DRO. If split read
transfer is executed setting row address AX8 1 and SAM start addresses A0 to.A7.while data are read from
data register DR1, 256-wopd4-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 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.

Data Sheet E0165H10 ELPIDA
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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. Howeye(ntin) timing specified
between SC rising anRIAS falling must be satisfied. SAM last address must be accessed, satigfying t
(min), t.sy (Min), and ts; (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 pseudo transfer or write transfer cycle.

= <=

DR1
DR3

Memory
Array

Memory
Array

AX8=0 AX8 =1

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

DRO

SAM [/O Buffer

X

SI/O

Figure 5 Block Diagram for Split Transfer
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RAS /

tsts (Min) trsT (MiN)

CAS /
test(min)l . |

Address X Xi Yj ><

tasT(min) <—<>
DT/OE \ / N

DSF

255 ~~
511 n / \ / 255 + Y]
s¢ _/ (255) (n + 255) — (511) (\(jJ)r :

Figure 6 Limitation in 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 inhibitedRdSitmyv in write

transfer. Split write transfer cycle makes it possible. [n this cygle(nin), kst (Min), t.s7 (Min) and tqr

(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, 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.

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. Vs 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.

Data Sheet E0165H10 ELPIDA
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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 8¥cis. If

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

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 to retain data. Refresh is executed by
accessing all 512 row addresses within 8 ms: There are three refresh cy®as-¢h)y refresh cycle, (2)
CAS-beforeRAS (CBR) refresh cycle, and (3) Hidden refresh cycle. Besides them, the cycles which activate
RAS such as read/write cycles or transfer cycles can refresh the row address. Therefore, no refresh cycle is
required when all row addresses are accessed within 8 ms.

(1) RAS-Only Refresh 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 cyclBT/OE must be high at the falling edgeRAS.

(2) CBR Refresh Cycle: CBR refresh cycle is set by activaiih§ beforeRAS. In this cycle, refresh
address need 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 resister and selector), organized as fully static circuitry, require no refresh.

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vg V; -1.0to +7.0 \Y 1
Supply voltage relative to Vg Ve -0.5t0 +7.0 \Y, 1
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

Note: 1. Relative to V.

Data Sheet E0165H10 ELPIDA
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Recommended DC Operating ConditiongTa = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 45 5.0 55 \% 1
Input high voltage Vi 2.4 — 6.5 Y 1
Input low voltage V, -0.57 — 0.8 \% 1

Notes: 1. All voltage referred to Vg
2 3.0V for pulse width-< 10 ns.

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

HM534253B
-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min~ Max Min Max Unit Test Conditions
Operating  lgg, — 7% — 70 — 60 — 55 mA RAS,CAScycling SC=V,,
current tre = Min SE=V,
leer — 125 — 120 — 100 — 95 mA SE=V,,
SC cycling
tsce = Min
Standby cc2 — 7 — 7 - 7 — 7 mA RAS,CAS=V, SC=V,
current SE=V,
lece — 50 — 50 — 400 — 40 mA SE=V,,
SC cycling
tsce = Min
RAS-only lecs — 75 — 70 — 60 — 55 mA RAScycling SC=V,,
refresh CAS =V, SE=V,
current tre =-Min
oo — 125 — 120 — 100 — 95 mA SE=V,,
SC cycling
tgee = Min
Page mode |, — 80 — 80 — 70 — 65 mA_~CAScycling SC=V,,
current RAS =V, SE=V,
tec = Min
et — 130 — 130 — 110 — 105 mA SE=V,,
SC cycling
tsce = Min
CAS-before- I — 50 — 45 — 40 — 35 mA RAScycling SC=V,,
RAS refresh tre = Min SE=V,
current
leons — 100 — 95 — 80 — 75 mA SE=V,,
SC cycling
tsce = Min

16
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DC Characteristics(Ta = 0 to +70°C, Y. =5V + 10%, \{; = 0 V) (cont)

HM534253B
-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Test Conditions
Data lccs — 80 — 7% — 65 — 60 mA RAS, CAScycling SC=V,,
transfer tre = Min SE=V,
current
lcers — 430 — 125 — 105 — 100 mA SE=V,,
SC cycling
tgee = Min
Input U -10 10 -10 10 -10 10 -10 10 A
leakage
current
Output lo -10 10 -10 10 <10 10 -10 10 pA
leakage
current
Output high Vg, 24 — 24 — 24— 24 — V loy =—2 MA
voltage
Output low Vg, — 04 — 04 — 04 — 04 V lop =4.2 MA
voltage

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.

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

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

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

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

Test Conditions

* Inputrise and fall time: 5 ns

* Input pulse levels: ¥;to 3.0 V

* Input timing reference levels: 0.8 V, 2.4V

* Output timing reference levels: 0.8 V, 2.0 V
* Output load: See figures

Data Sheet E0165H10 ELPIDA
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Test Conditions(cont)

+5V
|OH:—2mA

—_—

|o|_ =4.2/mA

SI/0O

Output Load (A) Output Load (B)

Note: 1. Including scope & jig

Common Parameter

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min® Max Min Max Min Max Unit Notes
Random read or write cycle  tg. 125 — 135 — 150 — 180 — ns
time
RAS precharge time tep 55 — 55 «<— 60 — 70 — ns
RAS pulse width tras 60 10000 70 10000 ‘80 10000 100 10000 ns
CAS pulse width tens 20 — 20 — 20 — 25 — ns
Row address setup time tasr 0 — 0 — 0 — 0 — ns
Row address hold time tran 10 — 100 — 10 — 10 — ns
Column address setup time  t g 0 — 0 — 0 — 0 — ns
Column address hold time tean 15 — 15 — 15 — 15 — ns
RAS to CAS delay time teco 20 40 20 50 20 60 20, 75 ns 2
RAS hold time referred to  teq, 20 — 20 — 20 = 25 — ns
CAS
CAS hold time referred ot 60 — 70 — 80 — 100 — ns
RAS
CAS to RAS precharge time  teep 10 — 10 — 10 — 100 — 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 — 0o — ns
DT to RAS hold time tom 10 — 10 — 10 — 10 — ns
DSF to RAS setup time teer 0o — 0o — 0o — 0o — ns
DSF to RAS hold time toey 10 — 10 — 10 — 10 — ns

Data Sheet E0165H10 ELPIDA
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Common Parameter(cont)

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
DSF to CAS setup time teec 0o — 0o — 0o — 0o — ns
DSF to CAS hold time tern 15 — 15 — 15 — 15 — ns
Data-in to CAS delay time  tysa 0o — 0o — 0o — 0o — ns
Data-in to OE delay time tozo 0o — 0o — 0o — 0o — ns
Output buffer turn-off delay o, — 20 — 20 — 20 — 20 ns
referred to CAS
Output buffer turn-off delay  toees — 20 — 20 — 20 — 20 ns 5

referred to OE

Read Cycle (RAM), Page Mode Read Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — 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  tgg 0 — 0 — 0 — 0 — ns
Read command hold time tren 0 — 0 — 0 — 0 — ns 10
Read command hold time trru 10 — 100 — 10 — 10 — ns 10
referred to RAS
RAS to column address trao 15 25 15 35 15 40 15 55 ns 2
delay time
Column address to RAS lead tg,, 35 — 3 — 40 — 45 — ns
time
Column address to CAS lead t., 35 — 35 — 40 — 45 — ns
time
Page mode cycle time toc 45 — 45 — 50 — 55 — ns
CAS precharge time tep 10 — 10 — 10 — 10 — ns
Access time from CAS tace — 40 — 40 — 45 — 50 ns
precharge

Page mode RAS pulse width tg,gp 60 100000 70 100000 80 100000 100 100000 ns
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Write Cycle (RAM), Page Mode Write Cycle, Color Register Set Cycle

HM534253B
-6 -7 -8 -10

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write command setup time _tycs 0 — 0 — 0 — 0 — ns 11
Write command hold time ii, 15 — 15 — 15 — 15 — ns

Write command pulse width  t,g 15 — 15 — 15 — 15 — ns

Write command to RAS lead tqy, 20 — 20 — 20 — 20 — ns

time

Write command to CAS lead ty,, 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 tys 0o — 0, — 0o — 0o — ns

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

Mask data to RAS setup time t,, 0 — 0 — 0 — 0 — ns

Mask data to RAS hold time  t,,, 10 — 100 — 10 — 10 — ns

OE hold time referred to WE  t,, 20 — 20 — 20 — 20 — ns

Page mode cycle time toc 45 — 45 — 50 — 5 — ns

CAS precharge time tep 10 — 104 — 10 — 10 — ns

CAS to data-in delay time  teop 20 — 20 — 20 — 20 — ns 13

Page mode RAS pulse width tg,s 60 100000 70. 100000 80 10000 100 100000 ns
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Read-Modify-Write Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tgye 175 — 185 — 200 — 230 — ns
RAS pulse width (read- trws 110 10000 120 10000 130 10000 150 10000 ns
modify-write cycle)
CAS to WE delay time town 45 — 45 — 45 — 50 — ns 14
Column address to WE delay t,, 60 — 60 — 65 — 70 — ns 14
time
OE to data-in delay time toon 20 — 20 — 20 — 20 — ns 12
Access time from RAS toac — 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
RAS to column address trao 15 25 15 35 15 40 15 55 ns
delay time
Read command setup time  tg.g 0 — 0 — 0 — 0 — ns
Write command to RAS lead  tg,, 20 — 20 — 20 — 20 — ns
time
Write command to CAS lead tg,, 20 — 20 — 20 — 20 — ns
time
Write command pulse width  t,, 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  t,, 20 — 20 — 20 — 20 — ns
Refresh Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min< Max Unit Notes
CAS setup time (CAS- tesn 10 — 10 — 10 — 10 — ns
before-RAS refresh)
CAS hold time (CAS-before-  tgy 10 — 10 — 10 — 10 — ns
RAS refresh)
RAS precharge to CAS hold  tgee 10 — 10 — 10 — 10 — ns
time
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Flash Write Cycle, Block Write Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
CAS to data-in delay time ~_tcpp 20 — 20 — 20 — 20 — ns 13
OE to data-in delay time toon 200 — 20 — 20 — 20 — ns 13
Read Transfer Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
DT hold time referred to RAS tq,, 50 10000 60 10000 65 10000 80 10000 ns
DT hold time referred to CAS t,, 20 — 20 — 20 — 25 — ns
DT hold time referred to taon 25 — 25 — 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 tere 25 — 25 — 30 — 30 — ns
1st SC to RAS hold time torn 60 — 70 — 80 — 100 — ns
1st SC to CAS hold time toen 25 — 25 — 25 — 25 — ns
1st SC to column address toan 0 — 40 — 45 — 50 — ns
hold time
Last SC to DT delay time teoo 5 — 5 — 5 — 50 — ns
Last SC to DT delay time tepoo 25 — 25 — 25 < 25 — ns 19
1st SC to DT hold time teon 10 — 10 — 15 — 5 — ns
RAS to QSF delay time trop — 65 — 70 — 75 — 85 ns 15
CAS to QSF delay time teon — 35 — 35 — 40 — 40 ns 15
DT to QSF delay time tooo — 35 — 35 — 35 = 35 ns 15
QSF hold time referred to tron 20 — 20 — 20 — 25 — ns
RAS
QSF hold time referred to toon 5 — 5 — 5 — 5 — ns
CAS
QSF hold time referred to DTty — — — — ns
Serial data-in to 1st SC delay t, — — 0 — — ns
time
Serial clock cycle time tsce 25 — 25 — 30 — 30 — ns
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Read Transfer Cycle(cont)

HM534253B
-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
SC pulse width lss 5 — 5 — 10 — 10 — ns
SC precharge time i1 100 — 10 — 10 — 10 — ns
SC access time t — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time T 5 — 5 — 5 — 5 — ns
Serial data-in setup time tois 0 — 0 — 0 — 0 — ns
Serial data-in hold time i 15 — 15 — 15 — 15 — ns
RAS to column address e 15 25 15 35 15 40 15 55 ns
delay time
Column address to RAS lead tg, 35— 3% — 40 — 45 — ns
time
RAS precharge to DT high  ty,, 10 — 10 — 10 — 10 — ns 18
hold time
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Pseudo Transfer Cycle, Write Transfer Cycle

HM534253B
-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
getup time referred to s 0 — 0 — 0 — 0 — ns
RAS
SE hold time referred to RAS t, 10 — 10 — 10 — 10 — ns
SC setup time referred to g 25 — 25 — 30 — 30 — ns
RAS
RAS to SC delay time tero 20 — 20 — 25 — 25 — ns
Serial output buffer turn-off " teg, 10 40 10 40 10 45 10 50 ns
time referred to RAS
RAS to serial data-in delay ~ tg, 0 — 40 — 45 — 50 — ns
time
RAS to QSF delay time trop — 65 — 70 — 75 — 85 ns 15
CAS to QSF delay time teoo — 35 — 35 — 40 — 40 ns 15
QSF hold time referred to tron 20 — 20 — 20 — 25 — ns
RAS
QSF hold time referred to toon 5 — 5 — 5 — 5 — ns
CAS
Serial clock cycle time tsce 25 — 25 < — 30 — 30 — ns
SC pulse width tse 5 — 5 — 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — 10 — ns
SC access time tsca — 20 — 22 — 25 — 25 ns 15
SE access time teea — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — 5 — ns
Serial write enable setup tows 5 — 5 — 5 = 5 — ns
time
Serial data-in setup time tos 0 — 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 — 15 — 15 _~— ns
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Split Read Transfer Cycle, Split Write Transfer Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Split transfer setup time g 20 — 20 — 20 — 25 — ns
Split transfer hold time trst 60 — 70 — 80 — 100 — ns
referred to RAS
Split transfer hold time - 20 — 20 — 20 — 25 — ns
referred to CAS
Split transfer hold time tast 35 — 35 — 40 — 45 — ns
referred to column address
SC to QSF delay time tson — 30 — 30 — 30 — 30 ns 15
QSF hold time referred to SC tg, 5 — 5 — 5 — 5 — ns
Serial clock cycle time toce 25 — 25 — 30 — 30 — ns
SC pulse width tse 5 — 5 — 10 — 10 — ns
SC precharge time tscp 10 — 10 — 10 — 10 — ns
SC access time teca — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time tson 5 — 5 — 5 — 5 — ns
Serial data-in setup time tsis 0 — 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 15 ~— 15 — 15 — ns
RAS to column address trao 15 25 15 35 15 40 15 55 ns
delay time
Column address to RAS lead tg, 35 — 35 — 40 — 45 — ns
time
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Serial Read Cycle, Serial Write Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Serial clock cycle time e 25 — 25 — 30 — 30 — ns
SC pulse width o 5 — 5 — 10 — 10 — ns
SC precharge width t 10 — 100 — 100 — 10 — ns
Access time from SC Tl — 20 — 22 — 25 — 25 ns 15
Access time from SE tsen — 20 — 22 — 25 — 25 ns 15
Serial data-out hold time M 5 — 5 — 5 — 5 — ns
Serial output buffer turn-off  ts, — 20 — 20 — 20 — 20 ns 5
time referred to SE
Serial data-in setup time tgs 0 — 0 — 0 — 0 — ns
Serial data-in hold time tom 15 — 150 — 15 — 15 — ns
Serial write enable setup tows 5 — 5 — 5 — 5 — ns
time
Serial write enable hold time tg,, 15 — 15 — 15 — 15 — ns
Serial write disable setup towis 5 — 5 — 5 — 5 — ns
time
Serial write disable hold time tg,,, 15 — 15 ~— 15 — 15 — ns
Notes: 1. AC measurements assume t; =5 ns.

2.
3.

4.

7.
8.
9.

10.
11.

12.
13.

14.

15.

26

When tp.p > trep (Max) and tg,p >ty (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. Inread cycle, read-modify-write cycle
and delayed write cycle, either ty,. (min) or t,,, (Min) must be satisfied:

torrs (Max), tore, (Max), and tg, (Max) are defined as the time at which the output achieves the open
circuit condition (Vo — 100 mV, V,_ + 100 mV).

Assume that tyop < trep (Max) and trap < trap (Max). If tye, OF tgap IS 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 ty.p 2 trep (Max) and tg.p < tzap (Max), access time is specified by teac.
When tpep < trep (Max) and tg,p =tz (Max), access time is specified by ty,.
If either tyq, Or tysy, 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.yp, (Min) or ty, (Min) must be satisfied because output buffer must be turned off by CAS or
OE prior to applying data to the device when output buffer is on.

When t,,p =ty (Min) and t,, = te,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. " top, (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.
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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.

17. When the-serial write cycle is used, at least one SC pulse is required before proper SAM operation
after V. stabilized.

18. typ,4 (Min) must be satisfied only if DT/OE rises up before RAS rises in a read transfer cycle.

19. After read transfer cycle, if split read transfer cycle is executed without SC access and SC address
is 254 or 510, tg,,, (mMin) must be satisfied 25 ns. Except for those cases, tg,, (min) is effective and
satisfied 5.ns.

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

Timing Waveforms™®

Read Cycle
trc
trAs trp
—
RAS N J ;
tesH tcrp
trcD trsH
_ X tcas /l
CAS ‘ \ T Vi
RAD RAL teaL
IASR tRAH IASC ‘tCAH
Address ZXX Row j}@( Column ><><
‘ tres tRRH l
| -« tRCH
We XX/ enc
tan teop
traC toFF1
110 ~/ - \
(Output) torc o N Valid Dout P
torr2
i XXX
(Input) tozo0
t t
- DTS DTH ‘
DT/OE X/ XN
tesr_| | tREH tesc H J/t;?
ose X\ AN OOOK
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Early Write Cycle

tre
tras trp
RAS N 7 N
tesH L terr
treD trRsH
\ tcas
CAS N\
| 1ASR | | trAH tAasc fcAH

Address @i‘ Row :@{l Column M ><><><><
tws, []_ twr twes || twen

N N

WE 1 XX\

/0
(Output) Ltus || tw | tos ||toH

110 3 .
(Input) Mask Data j Valid Din

| tots [] toTw ‘ ‘

Xi tFSrR tRFH trsc ‘4_» tcrH
DSF /X\ ><><

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

High-Z

Delayed Write Cycle

trc
tras \ trp
RAS N\ 7
tesh terp

treD tRsH
— p tcas /g
CAS . . N 7

\SR RAH tasc

<—>‘ tewl

) 000 L0000

tean
Address @i‘ Row ;)(XX CqumJn—$<>< ><><><><
X/

tws H twH trw
WE 1)

\

1/0 N

(Output) tus || twn tore tps [[ tou

19 sy O s oKl oo XXX K0
itDTS toTH i “toon || ‘tOEH

orioe O I N0 XX R0
FSR RFH tFSC tCFH

ose X\ X R XX

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write‘€ycle when WE
is low.
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Read-Modify-Write Cycle

Note:

1.

trwe
trws |LRP
RAS
N / N_
B oo tcrp
CAS ‘\ / o
tRAD \ {
| TASR | |_trRAH tasc_| [lcan
Address SO _Row_ X0X_cotumn 0000000000000
‘ . ‘ tawp - trw ]
ws_| twH tRCS tcwp . tow |
WE “ ] tcac X e i
taa ‘
tRAC
10 —
(Output) toac {Valid Dout tps || tbH
Itms_|| tvH tozc [
vo WM k Data ] X}iﬁ valid bin_ XOOOO00CX
(Input) ask bata AN 7o toFF2 n A
itDTs toTH = topp loen |
DTIOE Y\ / RXOOXXX
tESR tRFH trsc ||tcrH
DsF - XN\ X\ OB

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

trc
trAsSP trp
N f N__
RAS T
tcsH tpc tRsH
t t
tRCD | teas tcp ¢ CcR toas CRP
— \ s CAS TN 2
CAS S( *Z N 7 traL [N /
t tRAD | teaL | teal ‘*** oA
Asi_},RAH tA<S_E <t_C>AH tASS - t_CA.H tasc tean
address @@W S L C
trcs . tres . tres tRRH |« ~
o | b RCH|=el | o RCH|wel | v tRCH Lew
WE tRAC_ toFF1 taa torA taa
taa ‘ tacp "\ ! tacp
tcac tcac
/o { Vald'y <
(Output) ot
tpze tcop|_ zc |
toac_|toFr2 toac
(i
110 > ‘
(Input) tpzo
DTS | |, [DTH
pTioE XX/ \ OO\
tESR |+~ |+~|tREH ? -ltcen tEsC *’PCFH tESC (= j}CFH
FSC
sk (X \L L XNy v OO0 XXOOOOOO00CRAXX
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Page Mode Write Cycle(Early Write)

tre
trASP | trRP
RAS N : : 73 N
CSH PC tRSH
i erns tcrp

tcp
. tcas LL tcas | [T "\l teas |
CAS ; ' / b N
ASR ‘:‘}<—7
ol DA TASC tcaH tasci. .| tcaH  tAascl. .| tcan

Address Column Column Mcmumn WXX

twH twes|| twen twes| | twen twes twc:]/
WE /
10 High-Z
(Output) s ||tpH tDH tpH
far! [ tDs [*~| le—n tpg || fe—
1/10 y——— N ——

o toTH ] il I

DT/OE

WJLMM T el
X
DSF T T T T T T ‘

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. trp

RAS N A N

- tesh trc tep tRSH tcrp

RCD tcas B tcp g tcas I y tcas
CAS Y N /' N

tasr| | traH tasc N tasc N 1
- ] -

il tcaH Sl jtcan | 'ASC || tcan
Address ROW Colu:n_n$<><><><>i Column Column WW
towL tewL 4%‘ ¢
tws | |twH <—J cwL

e KT T TZW 2

110
(Output) tm

v tps

tDH tbs
o ||

[t

|

|
110 @ asky ’ 4, ‘ f Valid Valid
(Input) A Data Din { Din Din
by

tpTs

oToE (X/ QO RN
tRFH trsc|| tcru tesc || terH
|| [t

o G YR /RRERRN - /RXXRY ¥ XX

I

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write‘€ycle when WE
is low.
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RAS-Only Refresh Cycle

tre
trAs trp ‘

PR - 2\
RAS N 7 \___

tcrp trpc |
cas X0 RXOOXXXXY

tasr || tran

- Al
address QOO _ow X OO KKK

torF1
1/10 N
(Output)
|tcop
o
110 OFF2 |«
oot - XX XX
1

Iors || toTH, |
omoe )OO0 RLLUIKHKIKHX KX XXX IKXXXXXXXAKAAXXKD

tesr || TRFH

DSF

XXX

XXXXXXXX

CAS-Before-RAS Refresh Cycle

trc
trRp tRAS " tRP
N - y
Sha trRPC N
RAS " RPC  tor \_
tcp tcsr teHRr ‘

B i . e

\ Inhibit Falling Transition
CAS 4/ K / ‘
Address ><><>< >< ><
e X X XXX

toFF1 .
o BRI High-Z
(Output) KRRILRRRRAS
oo OXRIRA
PsF XXX XKX XX XAXKX
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Hidden Refresh Cycle

trc trc
trAs trp trAS L__trp
- -\ N
RAS Ne 4 N Jﬁ \
trcD tRSH tcHR tcrp
CAS N /
tRAD _tRaL [N
tASR JRAH tasc| | tCAH
- a
i tRCS =~ tRRH |
WE ‘ teac NI HXXXXHXXX
taa
I trRAC toFrF1,
s N
l(/OOutput) | Valid Dout b—
t t
l—Pzc | OAC torF2
1/10
(Input) tpzo
| toTs ||, tDTH
_—— Y
pioe XX/ VOO X0
tFSrR tRFHt ‘
[ = FSCH *tom ™|
pse O\ £ XX RLRXAXXAXXXXX
‘ I

Color Register Set Cyclg(Early Write)

trRc
trRAS trP
- N s N
RAS N / N
tcsH tcrp
trcD tRSH
tcas

CAS X 7

tASR tRAH
Piasiy

Address ><><>§7 Row )<><
tws || _twH twes| | tweH
WE i N J/X XXX X XXX

N2

/o High-Z
(Output)

tps tpH

l(llgput) ><><>O<><>OO<><><>(; Color Data j§<>< ><><><><><

{pTs tpTH

oroe YOS X X X

tFsrR || tRFH

o5 XX/ X
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Color Register Set Cyclg(Delayed Write)

RAS

CAS

Address

WE
110
(Output)

110
(Input)

DT/OE

DSF

trRC

XXXA

tps

||

toH

N

NN T OO0

DTS |w—»

L.

‘}FSR

tRFH ‘

AXXRXXXXHXXHXXKIXAXXAXXX

XXX RXXX QXXX XRXXRUXKXXXXARXAR

Color Register Read Cycle

RAS

CAS

Address

110
(Output)

110
(Input)

DT/OE

DSF

trc
trRAS trRP
—5\ 72L \
tcsH tcrP

trcD tRsSH

tcas
tASR || traH K 7
d—

XXN__Row

KXXXX XXX

DXOOOOOOOOOONK

tws twH trRcs tRRH } t
RCH
[BERCD.
7 \X/a T
JAVAVAY, tcac tcobp
tRAC torFex
¥ N p
L Valid Out —
tbzc toac torF2
tobp
XXXHXXAXK] <
tbzo 5f><><><
_toTs tDTH
XK X OGO
trsr|| trRFH -~
/ XXX XXXXXX XX

Data Sheet E0165H10 ELPIDA

33


http://www.dzsc.com/ic/sell_search.html?keyword=HM534253BJ-10

0 O "HM534253BJ-10"00 OO O

HM534253B Series

Flash Write Cycle

trc

trRAS | trRP
J— \ ja—\
RAS N

tcrp trcD

s CXXA NXXXXX OO

| tasr tRAH

‘ tws twH
we  OOOQRXXXXN LD
t tcop
OFF1 ;
o) \ High-Z
(Output)
torF2
tobp tMs tMH_
o ——————0{ veskoma XXXXKKIIKIIIXKKKK
(Input) N
toTs {DTH, |

DTIOE ‘ AOQOOXXXXXXX
ooe OO o XXXXXX
pse OOOOOXXX/A

Block Write Cycle

tre

trASP trp |

RAS x

Losh | tec - tcp «  tRSH |
trRCD tcas tcp tcas ~— | IS tcrp
p \ \| |[=————| [
CAS N JZ N U N /
tASR|[tRAH  tasc ||tcaH tasc ||tcan tasc|| tcan
[ |- || Py

Address Row Column Column Column §<><><><><><><><><

A2-A8 A2-A8 A2-A8

tWS || [ tWH ‘ ‘

WE *1

High-Z

110
(Output) tps

tms ‘ootMH
110 110 Address
(Input) Mask; Mask
tpTs ‘“ “‘ toTH
DTIOE i
t
teSR || tRFH ‘&H«‘tcm F&H_,‘tcm ‘&‘ L*\ICFH
ijjjim OO XXX ROOOOKKK

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

toH
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Page Mode Block Write Cycle

tre

trASP trp |
-\ 7\1—\

RAS x Vi

tesH \ tpc J tep tRsH
trRcD tcas tcp tcas -~ " tcas <—>t CRP
] \ ||~—CAS
cAs \ J‘ N ,L -
tASR|[tRAH _tasc |[tcaH tasc ||tcaH tasc| | tcaH
AL -~ e |
- Column Column Column
Address R A2-A8 %@Q@i A2-AB M gatan XX XXX

tWS | [« tWH ‘ ‘

WE *1

110
(Output) tos tps

tms ‘0 L [tMH >
110 110 Address Address
(Input) Mas| Mask Mask

toTs ‘0 0‘ tpTH

DTIOE i
t
= N .

N AXRXX

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

DSF
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Read Transfer Cycle (1)

2.

3.

RAS

CAS

Address

WE
110
(Output)

DT/OE

DSF

SC

SI/O
(Output)

SI/0
(Input)

Qsr ™t

QSF 2

trRC
trAS trP
— ————
N 7] N\
tesH tcrP
trcD tRSH ‘
tcas }
Al
\Y
trRAD trRAL
tASR || trAH tasc| | tcan
vi ' SAM Start
YOO Raw HOIX Se XXX
(tws | twH ‘
| |
High-Z ——L<—tDTHH
tcoH tbrRD
tpTs tADH toTe
tRDH % N
\ / DOXXRHXXAKXK
tFsr | [tRFH |
tscc tscc | tscc tscc
tspp2+2 || tspn | fsq . tsce
/_X 1
7| tscal [ tscA /| tsca tsca ‘ .
tsoH tsoH tsoH tSoH | SO
Y p - -
Valid Sout X@Nalld Sout Valid'Sout (Valld Sout Valid Sout
Previous Row — ~— New Row
tbQp
{DQH| &
SAM Address MSB
‘ trRQD ‘ tcop
‘ t
CQH
trRQH <

SAM Address MSB

OO

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 254 or 510, tgyp, (Min) must be satisfied 25 ns. Except for those cases, 45, (Min) is effective and

satisfied 5 ns.

Notes: 1. This QSF timing is referred when SC is risen once or more between the previous transfer cycle and

36
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Read Transfer Cycle (2)

trRC
trRAS tRP
_ — e\
RAS N {
tesH tcrp
trcD tRsH
- L tcas {
CAS ~ 7
tRAD tRAL
{ASR_| | IRAH tasc | | tcaH
s 3 { Sam Start }
tws | [twH
| |
we  XXF X
tDTHH
o High-Z >
Output t
(Output) tors || toTH tD'?;D
— 4 \
DT/OE X 7/
tFsrR_| |tRFH ‘ H
DSF SZ ;Z 3; i
tsrs tspH tscc
‘—'tsc } ‘ tsc tscp
scP |
sc j W Inhibit Rising Transition / X 7
— 7 - tsca tsca
tscH -~
tsAH
tSRH
SI/I0 t t
(Output) Sli jIH s
S{l/e} @(LVaIid D
(Input) x=Sin f
tbop
tpQH
N /v
QSF SAM Address MSB ,@zc
\ tcop
b tcoH
trRQD
tRQH
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Pseudo Transfer Cycle

RAS

CAS

Address

WE

110
(Output)

DT/OE

DSF

SC

SI/0
(Output)

SI/O
(Input)

QSF

tRC
tRAS tRP
T X —\
X Vi
tcsH \ tCRP
tRCD tRSH
**\ tcas
N 7
LIASR || tRAH _tasc || tcaH |
b SAM Start
Row e JOOAAAKAAAKK
tws tWH
\ /
High - Z
tDTS tDTH
N 7
tFSR tRFH

tsez |
tEs IEH ‘ tsws
[ X XHXXRAXXXXY
N
tskRs tsrD tscc
P
tsc ‘ tscp tsc . tscp
|
RO T~ a y—
N\ Inhibit Rising Transition \7 /
tsca
tsRrz
~—>{tSOH
- \
Yald | validSout  }
tsip tsis_| | tSiH tsis ||tsIH
| [l |
y s
tCQD x X
tCcQH
tRQD <—>‘
tRQH

SAM Address MSB

38
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Write Transfer Cycle

tRC
tRAS trRp
S  p—
RAS N 7Z N,
tCSH | tCrRP
tRCD tRSH ‘
N tcas
CAS N\
_tASR _|{_tRAH _tasc || tcaH
3 SAM Start )
tws || twH
WE X 7/
110 High—Z
(Output)
tpTS tDTH
tFSR || tRFH
o TR KRR RS KKK I IIIKIKK
X i
tes tEH ‘ tsws
SE ;zS 7/>< N
ISR tSRD tscc
tsws|tsc } tscp tsc__|_tscp
v a AN
SC 0 l*\>< Inhibit Rising Transition X 7/ | 7
SI/O0
(Output) tsis EH tsis | |t tsis || tsin
| L ] |
G0, s TOTOLOLOZOTOLOTOTO - OLOLNT0 T W PP
‘ tcQD
trQD I ~|tcQH
tRQH
B L
QSF SAM Address MSB 4@
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Split Read Transfer Cycle

RAS

CAS

Address

110
(Output)

DT/OE

DSF

SC

SI/0
(Output)

SI/0
(Input)

QSF

tRC
tRAS | tRP
S F—x
N 7 tcsH —
tCRP tRCD tRSH tcrP
f—
A \ tcas }
XXXX/ X
tRAD TRAL
tASR| | tRAH
| | tASC tCAH‘
T SAM Start
DOOOQENA_ron JOO( 38325 JOOOQOOOOOXN
tws | | twH
f—| |~
OO || 3
toFF1
-]
IRREIIITIIR Hion2
XASILIKKKRAE
iFSR tRFH
[~
‘ tcsT
tAST
Low tRST
tscc
tsTs tsc
r /
511 n n+l 255 Yi+255
/ @55) \ / (n+255)\ 72 n+256) (510) / (511) \__/ (IYi)
tScCA tscA
tSOH tSOH (
|
. {  Valid Valid Valid 7 Valid Valid
Valid Sout }@ Sout Sout « @< Sout Sout >§§<
)
tsQD tsQD
tSQH LsQr)
] SAM Address MSB [
—
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Split Write Transfer Cycle

RAS

CAS

Address

110
(Output)

DT/OE

DSF

SC

SI/0
(Output)

SI/0
(Input)

QSF

tRC |
tRAS | trRP ‘
SE # tcsH —
tRCD tRSH
; k ; L L tcAs N
tASR|| tRAH IRAL |
- insg|[ Joa
20 row 0 it JOOOCOOOOOONK
tws | [twH
|

‘ toFF1 \
-«
A High-Z
TR R I IIXKE
:’0’0!202020‘0:90
‘tFSR TRFH
>O‘f AXX XQOOXHKHKXAX
‘ tcsT
tAST
Low tRST
tscc
tsTS tsc tscp
r Wi s \
511 n n+l n+2 n+3 254 255 Yi+255
j (255) (n+255)\ /(n+256) / (n+257) (n+258) (510) / (511) \ / (|¢i)
tsis || tsiH tsis| | tsiH tsis| | tsiH
[ e | | ‘4_» -
— _ r - -
Valid Sin ><X><, Vgair'.dxXX o ><X>§Y ‘G & jKXX—\/and sin
L&, . _1SQD
_iSQH, tsoy
i SAM Address MSB m
—
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Serial Read Cycle

SE tscc tscc tscc
‘ tsc tscp JZ tsc I tscp tsc tscp tsc
A
tsca
P By

SC
— N tsea

. tscad Mo
t
tsoH SEZ tsca tsoH
SI/o . A@( : 1 " Valid
(Output) Valid Sout i Valid Sout { Valid Sout ] Sou

Serial Write Cycle

fswH tswis | tswiH tsws
|

S LXXS XN

tscc tscc tscc
B — tsc tsc tsc
tsc ‘ tSCP - :]
sC tsecp A Sk tscp 7—7
tsis_|| tsH Isis || tsiH tsis | |tsiH
. . - . . N
SO vai s YO0 vaia s (XK

SI/O e )
Xﬁ% vaiasn XXX

(Input)
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Package Dimensions

HM534253BJ SerieCP-28D)

Unit: mm
18.17
18.54 Max
28 15
s N Y o Y o Y o Y o o o o
™| ™
I
o| o
H|  H
D ©| ©
o
o
- -
OO | N N N N L
1 14
0.74 8
S -
+H N
o~ oo
1.30 Max B oS o
™ o <
| Q [\ o
SR o
I I 17 \N
0.43+0.10 1.27 9.40 £ 0.25
0.41+0.08 "
) 0.10 Hitachi Code CP-28D
JEDEC Conforms
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 1.16 g
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HM534253BZ Serie(ZP-28)

35.58

36.57 Max

Unit: mm

x
S =
N~
o 3
S
.\
c . 0.2520%
28 =
8
o 2.54
Hitachi Code ZP-28
JEDEC —
EIAJ Conforms
Weight (reference value)| 1.95g
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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, 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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