ADE-203-204B (2)

HM534253B Series
262,144-word X 4-bit Multiport CMOS Video RAM

HITACHI

The HM534253B is a 1-Mbit multiport video
RAM equipped with a 256-kword x 4-bit 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-
word x 4-bit 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-word x 4-bit 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
— RAM: 256 kword X 4 bit

— SAM: 512 word x 4 bit

"« Access time
— RAM: 60 ns/70 ns/80 ns/100 ns max
— SAM: 20 ns/22 ns/25 ns/25 ns max
+ Cycle time
— RAM: 125 ns/135 ns/150 ns/180 ns min
— SAM: 25 ns/25 ns/30 ns/30 ns min

Low power

Rev. 2.0

Dec. 8, 1994

— Active RAM: 413 mW max
SAM: 275 mW max

— 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
Block write mode capability
Flash write mode capability

3 variations of refresh (8 ms/512 cycles)

— RAS.-only refresh

— CAS-before-RAS refresh
— Hidden refresh

TTL compatible
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Ordering Information

Access
Type No. time Package
HM534253BJ-6 60 ns 400-mil 28-pin
HM534253BJ-7 70 ns plastic SOJ
HM5342538J-8 80 ns (CP-28D)
HM534253BJ-10 100 ns
HM534253BZ-6 60 ns 400-mil 28-pin
HM534253B82-7 70 ns plastic ZIP
HM534253B2-8 80 ns (ZP-28)
HM534253B2-10 100 ns
HM534253BT-6 60 ns 8 mm x 14 mm
HM534253BT-7 70ns 32-pin TSOP
HM5342538T-8 80ns type |
HM534253BT-10 100 ns (TFP-32DA)
HM534253BR-6 60 ns 8 mm x 14 mm
HM534253BR-7 70 ns 32-pin TSOP
HM534253BR-8 80 ns type | reverse
HM534253BR-10 100 ns (TFP-32DAR)
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Pin Arrangement

HM534253BJ Series HM534253BT Series
sc O 28 O Vgg DSFE 1 32 2 CAS
SVoo g 2 27 3 s103 :582E 2 31 B2 QSF
svo1 4 3 26 [ S1/02 353 30 2 A0
i — St 4 29 B2 A1
DT/OE { 4 25 O §E sS02 5 28 B3 A2
/o0 4 5 24 P /O3 SII038 6 27 2 A3
o1 d 6 23 D 1102 vs = 26 D A7
WwEd7 22 P DSF M=K ggggg
NcO8 21 P CAS SCTH 10 23 3 Ve
RAS O 9 20 D QSF SIOOC] 11 22 B3 Ad
d N 1 1 21 D A5
o ppM RS BB &
11004 14 19 3 A8
A5 O 12 17 D A2 1101315 18 &3 RAS
A4 O 13 16 P A3 WE ] 16 17 3 NC
{Top View)
HM534253B2Z Series HM534253BR Series
=1 DsF WE o 16 17 2 NC
o2 2 3 103 o1 o 15 18 3 RAS
SE 4 5 SI02 __io0 H 14 19 B A8
SI/03 6 DT/OE ] 13 20 [ A6
sC 8 7 Vsg S1101 & 12 21 B as
S/01 10 9 SIo0 S0 5 11 22 P A4
11 DT/OE SC HH 10 23 [ Vee
/00 12 13 1/O1 NC &H 9 24 B2 NC
WE 14 NC 8 25 [ NC
17 A8 SII03 = 6 27 [ A3
A6 18 19 A5 Si02 . 5 28 [ A2
A4 20 21V SE 4 29 [ At
A7 22 ¢ 1703 & 3 30 B A0
A2 24 23 A3 102 O 2 31 [ gSF
25 A1 DSF .9 1 32 A
C%g gg 27 QsF (Top View)
/
(Bottom View)
Pin Description
Pin name Function Pin name Function
AO to A8 Address inputs SC Serial clock
1/00 to 1/O3 RAM port data inputs/outputs SE SAM port enable
SI/00 to SIKO3 SAM port data inputs/outputs DSF Special function input flag
RAS Row address strobe QSF Special function output flag
CAS Column address strobe Ve Power supply
WE Write enable Vss Ground
DT/OE Data transfer/output enable 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

Table 1. Operation Cycles of the HM534253B
Input level at the falling edge of RAS

input at the falling edge of RAS. The input level
of these signals determine the operation cycle of
the HM534253B.

DSF at the falling

CAS DTIOE WE SE DSF edge of 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
signals are fetched into chip at the falling edge
of CAS, which determines the operation mode of
the HM534253B. CAS controls output
impedance of IO in RAM.

« A0 - A8 (input pins): Row address is
determined by AO — A8 level at the falling edge
of RAS. Column address is determined by A0 -
A8 level at the falling edge of CAS. In transfer
cycles, row address is the address on the word
line which transfers data with SAM data register,
and column address is the SAM start address
after transfer.

« WE (input pin): WE pin has two functions at the
falling edge of RAS and after. When WE is low
at the falling edge of RAS, the HM534253B
turns to mask write mode. According to the VO
level at the time, write on each 1/0 can be
masked. (WE level at the falling edge of RAS is

don’t care in read cycle.) When WE is high at
the falling edge of RAS, a normal write cycle is
executed. After that, WE switches read/write
cycles as in a standard DRAM. In a transfer
cycle, the direction of transfer is determined by
WE level at the falling edge of RAS. When WE
is low, data is transferred from SAM to RAM
(data is written into RAM), and when WE is
high, data is transferred from RAM to SAM
(data is read from RAM).

» I/00 - I/03 (input/output pins): /O pins

function as mask data at the falling edge of RAS
(in mask write mode). Data is written only to
high I/O pins. Data on low /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
edges of CAS.
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« DT/OE (input pin): DT/OE pin functions as DT
(data transfer) pin at the falling edge of RAS and
as OE (output enable) pin after that. When DT
is low at the falling edge of RAS, this cycle
becomes a transfer cycle. When DT is high at
the falling edge of RAS, RAM and SAM operate
independently.

SC (input pin): SC is a basic SAM clock. In a

serial read cycle, data outputs from an SI/O pin

synchronously with the rising edge of SC. In a

serial write cycle, data on an SI/O pin at the

rising edge of SC is fetched into the SAM data
register.

SE (input pin): SE pin activates SAM. When

SE is high, SI/O is in the high impedance state in

serial read cycle and data on SI/O is not fetched

into the SAM data register in serial write cycle.

SE can be used as a mask for serial write because

internal pointer is incremented at the rising edge

of SC.

« SI/O0 - SI/O3 (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, SO outputs data. When it was a pseudo
transfer cycle or write transfer cycle, SUVO inputs
data.

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

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

Operation of HM534253B

RAM Port Operation
RAM Read Cycle (DT/OE high, CAS high and

DSF low at the falling edge of RAS, DSF low at
the falling edge of CAS)
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Row address is entered at the RAS falling edge and
column address at the TAS falling edge to the
device as in standard DRAM. Then, when WE is
high and DT/OE is low while CAS is low, the
selected address data outputs through /O pin. At
the falling edge of RAS, DT/OE and CAS become
high to distinguish RAM read cycle from transfer
cycle and CBR refresh cycie. Address access time
(taa) and RAS to column address delay time
(trap) 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 of RAS, DSF low at
the falling edge of CAS)

+ Normal Mode Write Cycle (WE high at the
falling edge of RAS):

When CAS and WE are set low after driving
RAS low, a write cycle is executed and IO data
is written in the selected addresses. When all 4
UOs are written, WE should be high at the falling
edge of RAS to distinguish norma} mode from
mask write mode.

If WE is set low before the CAS falling edge, this
cycle becomes an early write cycle and all VO
become in high impedance. Data is entered at
the CAS falling edge.

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

If WE is set low after tcwp (min) and tawp
(min) after the CAS falling edge, this cycle
becomes a read-modify-write cycle and enables
read/write at the same address in one cycle. In
this cycle also, to avoid I/O contention, data
should be input after reading data and driving
OE high.
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» Mask Write Mode (WE low at the falling edge of
RAS):

If WE is set low at the falling edge of RAS, the
cycle becomes a mask write mode which writes
only to selected VO. Whether or not an VO is
written depends on IO level (mask data) at the
falling edge of RAS. Then the data is written in
high I/O pins and masked in low ones and
internal data is retained. This mask data is
effective during the RAS cycle. So, in high-
speed page mode, the mask data is retained
during the page access.

High-Speed Page Mode Cycle (DT/OE high, CAS
high and DSF low at the falling edge of RAS)

High-speed page mode cycle reads/writes the data
of the same row address at high speed by toggling
CAS while RAS is low. Its cycle time is one third
of the random read/write cycle. In this cycle, read,
write, and block write cycles can be mixed. Note
that address access time (ta4), RAS to column
address delay time (trap), and access time from
CAS precharge (tacp) are added. In one RAS
cycle, 512-word memory cells of the same row
address can be accessed. It is necessary to specify
access frequency within trasp max (100 ps).

Color Register Set/Read Cycle (CAS high,
DT/OE high, WE high and DSF high at the falling
edge of RAS)

In color register set cycle, color data is set to the
internal color register used in flash write cycle or
block write cycle. 4 bits of internal color register
are provided at each I/0. 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 edge of RAS, and
read, early write and delayed write cycle can be
executed. In this cycle, the HM534253B refreshes
the row address fetched at the failing edge of RAS.
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Flash Write Cycle (CAS high, DT/OE high, WE
low, and DSF high at the falling edge of RAS)

In a flash write cycle, a row of data (512 word x 4
bit) is cleared to O or ] at each /O according to the
data of color register mentioned before. It is also
necessary to mask I/O in this cycle. When CAS
and DT/OE is set high, WE is low, and DSF is high
at the falling edge of RAS, this cycle starts. Then,

the row address to clear is given to row address
and mask data is given to /O. Mask data is as
same as that of a RAM write cycle. High O is
cleared, low IO 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.)

—-—————— —_—

Color Register Set Cycle Flash Write Cycle | Flash Write Cycle

RAS 1\ / O\

IR ZTTT TR KA - AT %0
< X A ) >
Adress X RoW RN X K oo

we 7 R 2R R KRR

R TI) R R RRTRR
% AR AR

DT/IOE &

DSF 9/‘

o FEEZERN coor vaaXeBX 1 KEIRRRERRN

£ XX HX IS ﬂ
'020203?0?.9:’:‘:‘.‘; .

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

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

Figure 1. Use of Flash Write
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Block Write cycle (CAS high, DT/OE high and
DSF low at the falling edge of RAS, DSF high at
the falling edge of CAS)

In a block write cycle, 4 columns of data (4 word x
4 bit) is cleared to 0 or 1 at each /O according to
the data of color register. Column addresses A0
and Al are disregarded. The data on 1/Os and
addresses can be masked. VO level at the failing
edge of CAS 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 Cycle (WE high at
the falling edge of RAS):

The data on 4 I/Os are all cleared when WE is
high at the falling edge of RAS.

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

When WE is low at the falling edge of RAS, the
HMS534253B starts mask block write mode to
clear the data on an optional YO. The mask data
is the 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. The mask data is
available in the RAS cycle. In page mode block
write cycle, the mask data is retained during the
page access.

Color Register Set Cycle

Block Write Cycle

Block Write Cycle

XX 000'00'0
BRI o,o‘,o‘

(STRHIS

RAS T\ /T \ /T \ /
Gas —\_/“_—\_/—\__/

N,
(52550509

‘0‘0’9‘0’0‘.‘
0 0 0 0 0

X )
oTIOE SRR

DSF 9,

1O R Color DatayZZ2X

)@(Address Mask)@(

)@(Address Mask)@

Note: 1.

Low ‘ I/O ‘Mask Data ~_ Mask
High Dontcare
110 Mask Data
Low: Mask
High: Non Mask
Address Mask Data

WE VO Mode

‘Non mask

“1/00 Column0 (AD = 0, A1 = 0) Mask Data
/01 Column1 (A0 = 1, Al = = 0) Mask Data  Low: Mask

I/02 Column2 (AO = 0, A1 = 1) Mask Data ;

103 Column3 (AQ = 1, A1 = 1) Mask Data _High: Non Mask _

Figure 2. Use of Block Write
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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 and DT/OE low at the
falling edge of RAS. They have following
functions:

(1) Transfer data between row address and SAM
data register (except for pseudo transfer cycle)
-— Read transfer cycle and split read transfer
cycle: RAM to SAM
— 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)
— Read transfer cycle: SI/O output
— Pseudo transfer cycle and write transfer
cycle: SO 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.

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

This cycle becomes read transfer cycle by driving
DT/OE low, WE high and DSF low at the falling
edge of RAS. The row address data (512 x 4 bits)
determined by this cycle is transferred to SAM
data register synchronously at the rising edge of
DT/OE. After the rising edge of DT/OE, the new
address data outputs from SAM start address
determined by column address. In read transfer
cycle, DT/OE must be risen to transfer data from
RAM to SAM.

This cycle can access SAM even during transfer
(real time read transfer). In this case, the timing
tspp (min) specified between the last SAM access
before transfer and DT/OE rising edge and tspy
(min) specified between the first SAM access and
DT/OE rising edge must be satisfied. (See figure
3)

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

RAS —\ /
CAS \ /
Address X Xi X Yj X

DTIOE T\ L /

DSF

tsop  tson

-

slio S( 3( X

X ¥ X i+t

SAM Data before Transfer

SAM Data after Transfer

Figure 3 Real Time Read Transfer
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Pseudo Transfer Cycle (CAS high, DT/OE low,
WE low, SE high and DSF low at the falling edge
of RAS)

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

This cycle starts when CAS is high, DT/OE low,
WE low, SE high and DSF low at the falling edge
of RAS. Data should be input to SI/O later than
tg;p (min) after RAS becomes low to avoid data
contention. SAM access becomes enabled after
tsrp (min) after RAS becomes high. In this cycle,
SAM access is inhibited during RAS 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 of
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 edge of RAS. The
column address is specified as the first address for
serial write after terminating this cycle. Also in
this cycle, SAM access becomes enabled after tsrp
(min) after RAS becomes high. SAM access is
inhibited during RAS Jow. 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) O 1——— 1 £

‘Woodd .!ﬂl

RAM

[ Jsam

{Read transfer cycle)

1111111

(Row address)

........ AD Possibie

A8
000000000 Y

RAM

-------

Impossible
— TP

- s RAM

(Write transfer cycle)

Figure 4. Example of Row Bit Data Transfer
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Split Read Transfer Cycle (CAS high, DT/OE
low, WE high and DSF high at the falling edge of
RAS)

To execute a continuous serial read by real time
read transfer, the HM534253B must satisfy SC and
DT/OE timings and requires an external circuit to
detect SAM last address. Split read transfer cycle
makes it possible to execute a continuous serial
read without the above timing limitation. Figure 5
shows the block diagram for a split transfer. SAM
data register (DR) consists of 2 split buffers, whose
organizations are 256-word x 4-bit each. Let us
suppose that data is read from upper data register
DRI (The row address AX8 is 0 and SAM address
A8 is 1.). When split read transfer is executed
setting row address AX8 0 and SAM start
addresses A0 to A7, 256-word x 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 AO to A7 while data are
read from data register DR1, 256-word x 4-bit data
are ‘ransferred 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
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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,

Split read transfer cycle is set when CAS is high,
DT/OE is low, WE is high and DSF is high at the
falling edge of RAS. The cycle can be executed
asyncronously with SC. However, tgts (min)
timing specified between SC rising and RAS
falling must be satisfied. SAM last address must
be accessed, satisfying trst (min), tcst (min), and
tasT (min) timings specified between RAS 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.
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= % o &
Memory & o | 81 W x Memory
Array a =} a Array
o E|Q ——
AX0=0 s | 2| s AX0 =1
o < O < o
s 43 = w o
a |.
¢oe & =
/ AN
SAM 1/O Buffer
.
Sio
Figure 5. Block Diagram for Split Transfer
- | g o 7
Memory x " 9 " o Memory
Array @ a P& Array
o E!Q
AX8=0 s 2 s AX8 =1
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SAM |/O Buffer

e

S0

Figure 6 Limitation in Split Transfer
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Split Write Transfer Cycle (CAS high, DT/OE
low, WE low and DSF high at the falling edge of
RAS)

A continuous serial write cannot be executed
because accessing SAM is inhibited during RAS
low in write transfer. Split write transfer cycle
makes it possible. In this cycle, tgrs (min), trsT
(min), tcsT (min) and tosT (mMin) 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. When SE is set high, SI/O
becomes high impedance, and the internal pointer
is incremented by the SC rising. After indicating
the last address (address 511), the internal pointer
indicates address 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, SV/O data is fetched into
data register at the SC rising edge like in the serial
read cycle. If SE is high, SI/O data isn't fetched
into data register. Internal pointer is incremented
by the SC rising, so SE high can be used as mask
data for SAM. After indicating the last address
(address 511), the internal pointer indicates address
0O at the next access.
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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 cycles: (1) RAS-only
refresh cycle, (2) CAS-before-RAS (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 Cycle:

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

(2) CBR Refresh Cycle:

CBR refresh cycle is set by activating CAS
before RAS. In this cycle, refresh address
need not to be input through external circuits
because it is input through an internal refresh
counter. In this cycle, output is in high
impedance and power dissipation is lowered
because CAS circuits don’t operate.

(3) Hidden Refresh Cycle:

Hidden refresh cycle executes CBR refresh
with the data output by reactivating RAS when
DT/OE and CAS keep low in normal RAM
read cycles.

SAM Refresh

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

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vgg Vy -1.0t0+7.0 \" 1
Supply voltage relative to Vgg Veo -0.51t0+7.0 v 1
Short circuit output current lout 50 mA

Power dissipation Pr 1.0 w

Operating temperature Topr Oto+70 °C

Storage temperature Tstg -5610 +125 °C

Note: 1. Relative to Vgg. ’

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage™ Vee 45 5.0 5.5 v 1
Input high voitage™? Viy 24 — 6.5 v 1
Input low voltage™ Vi -0.5"2 —_ 0.8 v 1

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

HM534253B
-8 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Test conditions
Operating  lgcs — 75 — 70 — 60 — 55 mA RAS,TCAS cycling, tag = min
current SC=V),8E =V
lccy — 125 — 120 — 100 — 95 mA RAS, CAS cycling, tac = min
BE = V)i, SC cycling, tscc = min
Standby lccz — 7 — 7 — 7 ~— 7 mA RAS5CAS=Vy
current SC=V|,8E=V
lcca — 50 — 50 — 40 — 40 mA HAAS,CAS=Vjn
SE = VyL, SC cycling, tscc = min
RAS-only lcca — 75 — 70 — 60 — 55 mA RAScycling, CAS =V
refresh tac = min, SC = V), 5E = Vjy
current lcco — 1256 — 120 — 100 — 95 mA RAS cycling, CAS = Vin
trg = min, SE = V), SC cycling
tscc = min
Page mode Iccs — 80 — 8 — 70 — 65 mA CAScycling, RAS = V)
current tec = min, SC = Vi, SE = Vi
lcc1o — 130 — 130 — 110 — 105 mA CAS cycling, RAS = V.
tpc = min, SE = V), SC cycling
tscc = min
CAS-before- lgcs — 50 — 45 — 40 — 35 mA RAS cycling, trc = min
RAS refresh SC =V, 8E=Vy
current — - -
lcon — 100 — 95 — 80 — 75 mA RAScycling, tgc = min
SE = V|1, SC cycling, tscc = min
Data lccs — 80 — 75 — 65 — 60 mA RAS, CAScycling, trc = min
transfer SC=Vi,SE=Vjy
current loctz2  — 130 — 125 — 105 — 100 mA RAS, CAS cycling, tac = min
SE = V), SC cycling, tscg = min
Input ieakage | -10 10 -10 10 -10 10 -10 10 pA
current
Output o -10 10 -10 10 =10 10 =10 10 pA
leakage
current
Output high  Vou 24 — 24 — 24 — 24 — V lon =-2mA
voltage
Outputiow VoL — 04 — 04 — 04 — 04 V lo =42mA
voltage

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

2. Address can be changed once while RAS is low and CAS is high.
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Capacitance (Ta = 25°C, Voo = 5 V, f = 1 MHz, Bias: Clock, VO = V¢, address = Vgs)

Parameter

Symbol Typ Max Unit Note
Input capacitance (Address) Ciy - 5 pF 1
Input capacitance (Clocks) Ci2 - pF 1
Output capacitance (I/0, SI/O, QSF) Cwo —_ 7 pF 1

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

AC Characteristics (Ta = 0 10 +70°C, Vee = 5V £ 10%, Vgg = 0 V) *1.*16

Test Conditions

* Input rise and fall times: S ns
* Input pulse levels: Vsgto3.0V
+ Input timing reference levels: 0.8 V,2.4V

+ Output timing reference levels: 0.8 V,2.0V

¢ Output load: See figures

+5V
lon==2mA

OH < 9
loL=4.2mA §
wo—o—o—Klﬁ
=100 F

g Ty

Z

/// 7T
Qutput Load (A)

&

Note: 1. Including scope & jig.

IOHI - 2 mA + g V
- |
loL=4.2mA §
S/ O —e—e—flsre
' 1
§ =50 pF fZ
¥
. 4
77T 777
Output Load (B)
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Common Parameter

HM534253B
-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Random read or write  tpg 125 — 136 — 150 — 180 — ns
cycle time
RAS precharge time trp 55 — 55 - 60 — 70 -_— ns
RAS pulse width tRas 60 10000 70 10000 80 10000 100 10000 ns
CAS pulse width tcas 20 — 20 —_— 20 — 25 — ns
Row address setup time tagp 0 — 0 —_ 0 — 0 — ns
Row address hold time tgan 10 — 10 — 10 — 10 — ns
Column address setup tasc 0 —_ 0 —_ ¢] —_ 0 —_ ns
time
Column address hold  tcan 15 — 15 — 15 — 15 — ns
time
RAS to CAS delay time tpcp 20 40 20 50 20 60 20 75 ns 2
RAS hold time referred tgsH 20 — 20 —_ 20 — 25 — ns
to CAS
CAS hold time referred tcsH 60 — 70 - 80 — 100 — ns
to RAS
CAS to RAS precharge icrp 10 — 10 — 10 —_ 10 — ns
time
Transition time tT 3 50 3 50- 3 50 3 50 ns 3
(rise to fall)
Refresh period tRer - 8 — 8 — 8 — 8 ms
DT to RAS setup time  tprs 0 — 0 — 0 — 0 — ns
DT to RAS hold time  tpTH 10 — 10 — 10— 10 — ns
DSF to RAS setup time trgr 0 - 0 — 0 —_ 0 — ns
DSF to RAS hold time  treH 10 — 10 — 10 — 10 — ns
DSF to CAS setup time tegc 0 — 0] — 0 - 0 — ns
DSF to CAS hold time  tgpn 15 — 15 — 15 — 15 — ns
Data-in to CAS delay  tpzc 0 —_ 0 — 0 — 0 — ns 4
time
Data-in to OFE delay tozo 0 — 0 -0 — 0 — ns 4
time
Output buffer turn-off  tope4 — 20 — 20 — 20 — 20 ns 5
delay referred to CAS
Output buffer turn-off  tofFrs — 20 - 20 — 20 — 20 ns 5

delay referred to OE
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Read Cycle (RAM), Page Mode Read Cycle

HM534253B8

-6 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 60 — 70 — B0 — 100 ns 67
Access time from CAS tcac — 20 - 20 — 20 - 25 ns 7,8
Access time from OE  toac — 20 — 20 — 20 — 25 ns 7
Address access time  taa — 35 — 35 — 40 — 45 ns 7.9
Read command setup {rcs 0 —_ 0] — 0 — 0 - ns
time
Read command hold  tpch 0 — 0 — 0 - 0 — ns 10
time
Read command hold  {rrH 10 — 10 — 10 ~— 10 — ns 10
time referred to RAS

RAS to column address trap 16 25 15 35 15 40 15 55 ns 2
delay time

Column address to tRAL B — 3B — 40 — 45 — ns
RAS lead time

Column address to tcaL 3B — 3B — 40 -— 45 — ns
CAS lead time

Page mode cycle time tpg 485 — 45 — 50 -— 85 — ns
CAS precharge time tcp 10 — 10 — 10 — 10 — ns
Access time from CAS  tacp — 40 — 40 — 45 — 50 ns
precharge

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

HM5342538
-8 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write command setup  twcs 0 - o] — 0 — 0 — ns 11
time
Write command hold  twcH 15 — 15 — 15 - 15 — ns
time
Write command pulse  twp 15 — 15 — 16 — 15 — ns
width
Write command to trwL 20 — 20 — 20 — 20 — ns
RAS lead time
Write command to tewl 20 — 20 — 20 — 20 — ns
CAS lead time
Data-in setup time tps 0 — 0 — 0 —_ 0 —_ ns 12
Data-in hold time ton 15 -~ 15 — 15 - 15 — ns 12
WE to RAS setup time  tws 0o - 0o - 0 - 0o - ns
WE to RAS hold time  twy 10 — 10 — 10 — 10 - ns
Mask data to RAS tms 0 — 0 - 0 - 0 - ns
setup time
Mask data to RAS tMH 10 — 10 — 10 — 10 — ns
hold time
OE hold time referred  toen 20 — 20 — 20 — 20 - ns
to WE
Page mode cycle time tpg 45 — 45 — 50 — 585 — ns
CAS precharge time tcp 10 — 10 — 10 — 10 — ns
CAStodata-indelay tcpp 20 — 20 — 20 — 20 — ns 13
time

Page mode RAS pulse 1pasp 60 100000 70 100000 80 10000 100 100000 ns
width
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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 trwe 175 — 185 — 200 — 230 — ns
cycle time
RAS pulse width trws 110 10000 120 10000 130 10000 150 10000 ns
(read-modify-write
cycle)
CAS to WE delay time  towp 45 ~ 45 — 485 - 50 - ns 14
Column address to WE tawp 60 — 860 — 65 — 70 — ns 14
delay time
OE to data-in delay time topp 20 — 20 —~ 20 — 20 — ns 12
Access time from RAS tgac — 60 — 70 —_ 80 — 100 ns 6,7
Access time from CTAS  tcac — 20 —_ 20 - 20 — 25 ns 7,8
Access time from OE  toac — 20 — 20 — 20 -— 25 ns 7
Address access time  taa — 35 — 35 — 40 — 45 ns 7.9
RAS to column address trap 15 25 15 35 15 40 15 55 ns
delay time
Read command setup tgcs 0 - 0 — 0 - 0 - ns
time
Write command to RAS trwi 20 —_ 20 — 20 — 20 — ns
lead time
Write command to CAS tcwL 20 — 20 — 20 — 20 — ns
lead time
Write command pulse  twp 15 — 15 —_ 15 — 15 — ns
width
Data-in setup time tos 0 —_ 0 — 0 — 0 - ns 12
Data-in hold time tDH 15 — 15 — 15 — 15 — ns 12
OE hold time referred  1ogn 20 — 20 — 20 ~—~ 20 — ns

to WE
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Refresh Cycle
HM5342538B
-6 7 -8 -10
Parameter Symbo! Min Max Min Max Min Max Min Max Unit Notes
CAS setup time tcsr 10 — 10 — 10 —~— 10 — ns
(CAS-before-RAS
refresh)
CAS hold time {CHR 10 — 10 —~ 10 — 10 — ns
(CAS-before-RAS
refresh)
RAS precharge to trpPc 10 - 10 — 10 — 10 —_ ns
CAS hold time
Flash Write Cycle, Block Write Cycle
HM534253B
-8 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
CAS to data-indelay  tcpp 20 — 20 — 20 — 20 — ns 13
time
OE to data-in delay toop 20 — 20 — 20 — 20 — ns 13
time
Read Transfer Cycle
HM534253B
-8 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
BT hold time referred  tapH 50 10000 60 10000 65 10000 80 10000 ns
to RAS
DT hold time referred  icpH 20 — 20 — 20 — 25 — nns
to CAS
DT hold time referred  tapH 25 — 26 - 30 - 30 - ns
to column address
DT precharge time tore 20 — 20 — 20 — 30 — ns
DT to RAS delay time  tprp 65 — 65 — 70 — 8 — ns
SC to RAS setup time  tgrs 25 —_ 25 - 30 —_ 30 — ns
1st SC to RAS hold time tspH 60 - 70 - 80 — 100 — ns
1st SC to CAS hold time tgcn 25 —_ 25 —_ 25 - 25 - ns
1st SC to column tsAH 40 — 40 — 45 —_ 50 — ns

address hold time
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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
LastSCtoDT delay  tspp 5 — 5 — 5 - 5 — ns
time
15t SC to DT hold time tgpy 0 — 10 — 15 — 15 — ns
RAS to QSF delay time tpap — 66 — 70 — 75 — 8 ns 15
CAS to QSF delay time tcap — 3 — 3 — 40 -—~ 40 ns 15
DT to QSF delay time  tpqp - 3% -~ 3% — 3 -~ 35 ns 15
QSF hold time referred trgh 20 — 20 - 20 - 25 - ns
to RAS
QSF hold time referred tcqu 5 — 5 — 5 — 5 — ns
to CAS
QSF hold time referred tpqn 5 — 5 — 5 — 5 - ns
to DT
Serial data-into 1st SC tgzg 0 — 0 — 0 — 0 — ns
delay time
Serial clock cycle time  tgcc 25 — 25 — 30 - 30 — ns
SC pulse width tsc 5 — 5 _ 10 — 10 —_ ns
SC precharge time tscp 10 - 10 — 10 — 10 -_ ns
SC access time tsca - 20 - 22 - 25 - 25 ns 15
Serial data-out hold time tson 5 -— 5 — 5 — 5 — ns
Serial data-in setup time tgs 0 — 0 — 0 — 0 — ns
Serial data-in hold time tgy 15 — 15 — 15 — 15 — ns

RAS to column address {rap 15 25 15 35 15 40 15 85 ns
delay time

Column address to RAS traL 35 — 35 — 40 — 45 — ns

lead time

RAS precharge to DT tpThi 10 — 10 — 10 — 1 — ns 18
high hold time
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Pseudo Transfer Cycle, Write Transfer Cycle

HM534253B
-8 -7 -8 -10
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
SE setup time referred  tgg 0 — 0 —_ 0 - 0 — ns
to AAS
SE hold time referred  tgn 10 — 10 — 10 — 10 — ns
to RAS
SC setup time referred  tsps 25 — 25 —_ 30 - 30 _— ns
to RAS
RAS to SC delay time  tsrp 20 - 20 — 25 - 25 - ns

Serial output buffer tsRz 10 40 10 40 10 45 10 50 ns
turn-off time referred

to RAS

RAS to serial data-in  tgip 40 —_ 40 — 45 — 50 — ns

delay time

RAS to QSF delay time tpqp — 65 —_ 70 — 75 - 85 ns 15
CAS to QSF delay time tcqp - 35 - B -~ 40 — 40 ns 15
QSF hold time referred tpran 20 — 20 — 20 — 25 —_ ns

to RAS

QSF hold time referred tcqH 5 — 5 —_ 5 — 5 —_ ns

to CAS

Serial clock cycle time  tsce 25 — 25 - 30 - 30 — ns

SC pulse width tsc 5 — 5 - 10 —_ 10 — ns

SC precharge time tscp 10 — 10 — 10 —_ 10 — ns

SC access time tsca — 20 -— 22 — 25 — 25 ns 15
BE access time 1SEA — 20 — 2 —- 25 = 25 ns 15
Serial data-out hold tsoH 5 —_ 5 _ 5 — 5 — ns

time

Serial write enable tsws 5 - 5 — 5 — 5 — ns

setup time

Serial data-in setup time tg|s 0 — 0 — 0 — 0 — ns

Serial data-in hold time  tgin 15 —_— 15 —_ 15 — 15 — ns
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Split Read Transfer Cycie, 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 tgts 20 —_— 20 —_ 20 - 25 — ns
Split transfer hold time  tgst 60 — 70 — 80 - 100 ~— ns
referred to RAS
Split transfer hold time  tcsT 20 —_ 20 — 20 —_ 25 - ns
referred to CAS
Spilit transfer hold time  tagt 35 —_ 35 — 40 — 45 — ns
referred to column
address
SC to QSF delay time  tgqp - 30 — 30 - 30 - 30 ns 15
QSF hold time referred tsan 5 — 5 — 5 — 5 — ns
to SC
Serial clock cycle time  tgcc 25 — 25 — 30 — 30 — ns
SC pulse width tsc 5 — 5 — 10 — 10 — ns
SC precharge time tscp 10 —_ 10 - 10 — 10 — ns
SC access time tsca - 20 - 22 —_ 25 — 25 ns 15
Serial data-out hold tsoH 5 — 5 — 5 — 5 — ns
time
Serial data-in setup tsis 0 — 0 — 0 —_ 0 — ns
time
Serial data-in hold time tg 15 — 15 — 15 — 15 — ns

RAS to column address trap 15 25 15 35 15 40 15 55 ns
delay time

Column address to tRAL 35 — 35 — 40 -_ 45 — ns
RAS lead 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 tgoe 25 — 25 — 30 _ 30 - ns
SC pulse width tsc 5 - 5 —_ 10 — 10 — ns
SC precharge width tscp 10 - 10 — 10 —_ 10 — ns
Access time from SC  tsca - 20 - 22 - 25 - 25 ns 15
Access time from SE  tgea — 20 — 2 — 25 — 25 ns 15
Serial data-out hold tsoH 5 — 5 - 5 — 5 — ns
time
Serial output buffer tsez — 20 — 20 — 20 — 20 ns 5
turn-off time referred
to SE
Serial data-in setup tsis 0 — 0 —_ 0 - ¢] — ns
time
Serial data-in hold time  tgi4 15 — 15 —_ 15 —-_ 15 — ns
Serial write enable tsws 5 — 5 —_ 5 - 5 — ns
setup time
Serial write enable tswH 15 — 15 — 15 — 15 - ns
hold time
Serial write disable tswis 5 —_ 5 — 5 -— 5 — ns
setup time
Serial write disable tswiH 15 — 15 —_ 15 — 15 — ns
hold time
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Notes: 1. AC measurements assume t1 = 5 ns.

2. When trop > taep (max) and trap > trap (max), access time is specified by tcac or taa.

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

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

5. torry (max), torrz (max), and tsez (max) are defined as the time at which the output achieves
the open circuit condition (Vo — 100 mV, VoL + 100 mV).

6. Assume that tacp < tacp (max) and trap < trap (Max). If trep or trap is greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

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

8. When trep 2 trep (max) and trap < thap (Max), access time is specified by toac.
8. When trcp < trcp (max) and trap 2 trap (Max), access time is specified by taa.
10. If either trcH or tRRK is satisfied, operation is guaranteed.

11. When twcs 2 twes (min), the cycle is an early write cycle, and I/0 pins remain in an open circuit
(high impedance) condition.

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

13. Either tgpp (min) or topp (min) must be satisfied because output buffer must be turned off by
CAS or OF prior to applying data to the device when output buffer is on.

14. When tawp 2 tawp (min) and tcwp 2 towp (min) in read-modify-write cycle, the data of the
selected address outputs to an I/O pin and input data is written into the selected address. topp
(min) must be satisfied because output buffer must be turned off by OFE prior to applying data to
the device.

15. Measured with a load circuit equivalent to 2 TTL loads and 50 pF.

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

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

18.tpTHH (Min) must be satisfied only if DT/OE rises up before RAS rises in a read transfer cycle.
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Timing Waveforms*!?

Read Cycle
P e e
P — lass _ - BP -
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; t e toa
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L i e - itnck
WE ALK LXK ; X TXXXX
- Ao \
- o --500
/o tRaC. o 10FF) e
-—- L :
(Output) ) . \" Valid Dout ?———
B -—.-D2ZC oAC_ torez

(inputy b ol
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woE X NN A—

LHesn | teey --F8C 1, . lcFm
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Notes: 19. m Hor L (H: Vi (min) € Viy < Vi (max), L: Vi (min) € V)N < VL (max))

B2 invalid Dout

Early Write Cycle

- . Lo tRC e
— L. — .
RAS \ / | S
, T . S
e 0 lesu -

. ‘
a7 A, lasoploan

-—

- ‘ :
CAS \< - S _ - ./—_“

Address @(‘ :?T‘" XZ)( Column X><><>/><><>\/XX>O/‘/<\ ///XK)L

Wi :
e

we 0 XN XK T Y XTI

High-2

o
(Output) s IMH tos

-

alid

e 77X N
(input) X Mask Dala)@( Vi
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oin JYOUXX X AXA AKX K A 7 AXTKKK S KK

JorsTotn_

otoe 7/ N\ 2O OO K A XX KK

LN FSC . o o' tCPH

AN N O L 7 XA XL T XX

cycle when WE is low.

Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write
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Delayed Write Cycle
tac
B 1Ras . tpp !
RAS \ / \
> tesk “ tere
i tacp ' RgH ’
lcas Y
CAS 1 ! it \ 7
ASR 1AM ASC || _optCAn , |
sacrsss T o KEX_cotomon XXX XX XXX T XXX
ftws |1ty | v Ll tew
B |~ — L
WE " ¥ \ twe
I 1
: !
Wo RN i
—& ‘
O tys \ twn_ oo ‘.fﬁ.l.‘D_“.
0 /

{nput) pv
‘ots . lom 1 - [ i toen

s X7 — I AR
“dFsR ‘““”“ © T lesc llcPn

osr N RN R IR XXX XXX

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

Read-Modify-Write Cycle
. - o 'mwe )
s o tews S LI
. - RCO lomp
CAS /
L. \
_lAsa IR Llasc ilcan,
aacress 7YX Row XXX Golumun XXX R T T TR0 XXX
Jws, ECE‘:‘_.____ _.____cwo T T o7 .!cm e
we X XXX o owe . \"’_—ﬂXXXZ
—— .MM
o | e e s ,‘.:JMC. R - e\
‘ Valid Dout
(Outpet Jus it toze Lo S tos_ ton
o N — \
ooty T as o YTy ——— - OCvaeon XF77XXRRN)
lovs | _fom=E Tlooo oeu
oTE XY/ R a N7 7XAXKX
Jrsp MREH_ TFsC Iilcew
oSF N\ VAN £ XXX LY XXKIS LRI IS L XUXXXY KXXXKD

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 Read Cycle
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Page Mode Write Cycle (Early Write)

— . lasp Tl e
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oss OO\ LN STTITON [0000 00000000

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 Write Cycle (Delayed Write)
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Note: 1. This cycle becomes a normal mode write cycle when WE is high and a mask write

cycle when WE is low.

RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Cycle
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Color Register Set Cycle (Early Write)
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Color Register Set Cycle (Delayed Write)
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RAS \ / \
- e . lome .
- . .tRCD tRsH .

CAS — e

tASR :_1RAH
~ 000 R

aaress TTTXpam__ XOOOOOOCNK x>/\<>//>/>/xx T0CT

tws : fewL .
b il 3
WE A/ \ " /T %XXXY/W
[l[o] High-Z
{Output) 05 ton
npuy - 7R A Xevwoady 7 7 7 IR
1DTS w-—- » o 10EH
DTIOE /A 7 IS T AT 7 XA
7 e N\ LT T TR

osf LX) ] N T K RO OO
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HM534253B Series

Color Register Read Cycle

- tag
r___- . _lnas N tRp .
tosu ey oo tcRR
‘, tRCD tRsH )
. Y lcas ‘ —_—
CAS ‘t:s_n LI X 4
Address A " ‘AA AA‘AAA ""A A’A A‘..‘AAA‘ A’A A‘
! Ltws_ i Jltwn we _IRcS AR [+
. | il LtAcH |
e X7 T W e e OO
‘ tRac | lm;L :
iy + JL-—- .
1o ‘ : { Valid Out —
Output s | \ p
( ) ' toze toac Iom1~———.°o;
(*] N/ . [ L R
finput) 000‘“‘0000‘ oo, XXX,
dors|  tom

510t XU yun e _ AVEEN LXK
ose  XXX7 N XXX KK AKX KXXL
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HM534253B Series

Flash Write Cycle

. *,, tRAs e o trp .

RS l \ /U
CRP AcD
s X/ - OO XXX,
pasoss TXXTXTXIK o XXX KXIKXLILTZN
ws_ L twn
we Wmm N /RIS T TXIXIIL,
o ————X ;" (D) Mask 0aia_ XXX ALK AXIXKIL
ot DT e XXX XXX 7RXIXK)
oy IR AKX IR 7T TXTXX T
Block Write Cycle

T e T T T w

RaS \ sy

e T iaco 7 Thsw T . .

- oo = e haacs s - -

cAs W N\ /

dasn_ _tRAH 1ASC_, lCAH

adaress X X XK X XXX X Row )@( Colu@ 22:48 YOO XX

dws | _twn .

WE 5<)<><><><>0/ XXXt XXX XXX,
1o oz 22 - ‘ High-Z
{Output) e m—

__looo _ itws_ tww  1DS i tow
i10
tinput) . ‘ots ‘ _, JIDTH
oToE XX/ NI IIXAXAY 7 AXIXL

o OO ST OO T XX

Note: 1. This cycle becomes a normal block write cycle when WE is high and a mask block
write cycle when WE is low.
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HM534253B Series

Page Mode Block Write Cycle

tac
thage " R
RAS __tcsH 1 [] Y tRSH l E
S lAcp __teas [ TcP | tcas i (T . B
= W\ AR /
lAsal A .-E—“-qw dasc | |tcan Slasc|| toan

(Output) ,
tMS we = IMH .'ﬁ- [T L._.H..uon -t”—sﬁ o 1DH

tors == <= tom

e XX/ \XXXXXXXXXXXXXXXXXXXXXXXXYXXXXX)

\ t [
1FSR 1 tREN Ese_ oo 1CFH _tgc_ e tePH FSC eitern

e XN T KK KK \OOKKRK

Note: 1. This cycle becomes a normal block write cycle when WE is high and a mask block write
cycle when WE is low.
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HMS534253B Series

Read Transfer Cycle (1)
. thc ,
. ~ tRAS tre ;
RAS \ / \
— . tes tcRp
thco tasn L
. N 1 Ini
cas Y b s VAR
: tRAD tRAL L :
sy tmyr  Tasgllioay, | |
acess XX Fon XX S’ SOOI
dws Jitwn_ " \
we XX/ \XXXXXXXXXXXX XX/KXXX/XXXX>
o High-Z e —tDTHH |
(Output) ; ——teon tpAp |
ot 1AoH e DR

tRoH

ET/O‘E \ ! ' ‘
osF XX\

7 TXXKXKK KK

SCA \itsca tsca
tSOH Co l_sgo{J ilson __,

SO ValidSout JRRRA Valid Sout Valid Sout )@(Vana Sout)@(vm sout XL,
(©utput) f Previous Row —= l=— New Row

‘ "
SWO : |
{Input) K ‘I _ oo

H 100H ar e -
asF ! SAM Address MSB XXX
1RraD ST T Ticap

P A P

'tean
tROM -

QsF 2 SAM Address MSB YOO

Note: 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).
2. 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).
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HM534253B Series

Read Transfer Cycle (2)
- tRc .
-— e lmas " trp -
RAS \ /1 \
‘ - tesH - toap

trco tRsH L [

— v tcas / :

CAS ;\( / :

i 1RAD IRAL 1

tASR \)tswt HAsc ! Licay

saross. XX row  XOX S XX A XXX XXX XAXLLRN

tws - twh_
we XX/ \VXXXXXXXY/XXXXXXXWXXXXXY/
! tOTHH
lle} High-Z s
P
oroe XX\ /XO(XX)O(X/\, i ><><></ \><><X><X><>OG7
IrsR ‘tRFH‘
osr XX\ / ><>§><2<2<)<><» /. )QO(XXXXXXXXXXXXXXXY
lsms_ - iSOH tscc
£ tsce |l ScP
sC / IhbtR ng Transition \ V4
\/<>( nhibit Rising I‘SCEXXX\ ‘/..tsi. ‘L‘_sﬂ.
s tsaH . !
! {SRH . ' tSOMl-——T
S0 e ‘ — DSy
(Output) o] lan .
tnput) M;ixwxwwxxxyx 7AXKKLR
<Joao
‘ toom
QsF SAM Address MSB XZX
L tcoo ‘
L Moo
- oo I
- tRoH ——
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HM534253B Series

Pseudo Transfer Cycle
‘ tRC
[
| tRAS . 1RP
. o .
RAS AN A \
. i 1CSH \\ _ tcRP
B ! 'RCD_—i tRSH —?
CAS | \:: e _1;]/
_asA JRAH, _ASC ! lCAH
aaoress XXX XXX s‘m”ms‘:" X><><><><><><><><><><><><><>(><><X
tws i lwn

-——

we XK\ £ XX LXK IO I XXX X XXX AN X XK

1o High - Z
{Output) _ors o7 1 lDT_N,
omoe SO0 /><><)<>( HKXXXAX XXXXXXXKXXXXXX KXAXXK
JFSR 1 tRFH
st O\ /XWXWXWYXXXXYXX>
tes 7’:;%.; o tsws
£ __ / NI KRR AKXAKAKN
- tSRS tsnd - -
.1 dsedtT 1sc | tsce |
sC _/ rsca \XXY / /( X Inhibit Rising Transition ><><><><\ / \ 7
_:._SOJ LRz ‘
%/Spun yaw )@( valid Sout
- 510 lss_ s 1818 ISR
o) Toon L X_)O(\%( valid Sin ).( vaiid sin Y0
|RQD 'CQH< Ld
:777 L . .
QsF SAM Address MSB )@(
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HM534253B Series

Write Transfer Cycle
- tRC )
% - {RAS 1RP o
AAS I\ J‘ ! \
‘ : tcsH L 1CcAP }
; tRCD _ tRSH J ‘
\ ' tCAS I /
cAs E X —
\

Jask i: tnm |ASC ! JCAH

Address 4’. SAM S‘M ’ 0’ " . >/ \XXXKXW

tws "1 1wH
——— -——

we XX\ 122 XXX XXX XK XHXAKS XS AXXXKY XK

1o High-Z
(Output)

DTS tDTH
e e~

omoe YO\ /OO A KKK XN

tFSR ' tAFH
- —

osF XX\ /XL RRI LRI A ARA XA ARXKKHKHXXK

& Y\*"; T XXX

LISCP_ sC  _tsce

sc _/ >\>/)/ / A Inhibit Rising Transition MJX)(\ /1/—

SH0
(Output) Jus_ tsw 155 s s 1w
o X vaiia s|n>(>(/< A A /f )</ X X vaia sin XX vata sin Yo
—— IHOD‘ *"(COH
-_——— MROH_
osF SAM Address MSB XXX
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HMS534253B Series

Split Read Transfer Cycle

trC
tRAS . tRe
i \ e
RAS 4 tCSH
‘ | |
{CRP . tRCD tRSH : " rcae l
4 \ tCcAS ; i
usnf"|—" | 1RAL w
‘ R | _tasc|! 1CAH

s SXXXTRN, aﬂzx B XSOOCTOTXRIRN

IFSR (i tAFH !
‘—.
OsF MXXM \XXXXXWXXXXYXXXXXXXXXXXW
1CsT
tAST e
Low -— _tesT
SE
=R
S S
s /| 35 \
| 1SCA -—18CA "
sio Jtsom o 1SOH, 1
(Output)  ygig Sout ; ,
SI10 "’
(Input)

| - - .
QsF XZX SAM Address MSB )@(
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HMS534253B Series

Split Write Transfer Cycle

tAC \
. 1RAS e |
S
— N A :
ns \ o

1RCD ! tRSH

—— -

o XXX X = o

| ww e |
wasss ST TN ron XOX BB N XXTXKIIRN,
WS - 1twH :

- -

we 000000 [T AR T T RIXIIXIIIILL

o;o;o;vv.v.vozo;-‘ | High-Z

9
A’.’O’.’&:’:“."

o
(Output) ‘ ‘
tDTS | ItDTH |

- -

e SOOOXRN R AR AT XXX

1FSR || tRFH
B

osF XXX XXX/ NXX XX XA AXXT LKA

tcst
—— e
- [P tAST - e
N Low [ RST __
SE
SC
SIo
(Output)
1818 ISH 19I5 tSIM 18IS . tSIM
- e - .- . -
SO
(Input) . Valid Sin
<1500 'sqao

QsF >.( SAM Address MSB XXX
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HMS534253B Series

Serial Read Cycle

E
1
kP tsc | lscp ’ﬁ scC 1sc 1‘
* e e W
| ol - " tsca ! }_t&_\ !
o) - \ - X —— —
{Output) Valid Sout valid Sout ) _ ;\ g :
Serial Write Cycle
. tswH, tswis  ISWIH tsws ‘
o - . Pl
« /7 XA
: tscc - L ‘ 1scc i -
1SCiz = | tscp 'l ‘;13(: : ; w‘lSC ]
sC —F\_/ \ scp : scP
| 1
-}ﬁ-fu.s_‘ﬁ.e tsis ! tsIH | tgis S
S0 1 X vatiasin YOOOOOOCOOIK valid sin YOO vaa sin YUK
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HMS534253B Series

Package Dimensions

HM534253BJ Series (CP-28D)

Unit: mm
- “"W_18_.17 -
18.54 Max
c 8%
2 g
|
1 { g
. 9.40+0.25
HM534253BZ Series (ZP-28) Unit: mm
- B . 35.58 .
36.57 Max
/ [}
| 5
| o]
1 )
T T BB
AR LI
1 LIH L [J L | U] 28
050:8% 127 1.045Max
- -
@«
N
i
]
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HM534253B Series

Package Dimensions (cont)

HM534253BT Series (TFP-32DA) Unit: mm
80
8.2 Max
32 ooyt 17
T
Q' .
N ’
e} v
4 TR 1 g
0.50°
20010 & 008
w045 Max
i o S—— o ———— ‘
ét,m mlr- h}— _.\; 0-5°
. =] % '
= —t7 0.10 o é‘g 05101
i Yoge
- ~ -—
p olo
....140s+02
HM534253BR Series (TFP-32DAR) Unit: mm
...80
8.2 Max
17 .3
T
o
< N ’
o
‘ RER |
16 . Ll 1
050
0201010 _. 4008 W
140102
_.045Max e
v T 1 Pl :
1 ; ) A o, S8 ! °
. i o E i0-5
] L Q £
2 0.10 o == _
o o +! oo N> )
o ~ O
- - olo ==
o -
0.50£0.10 _ _
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