HM534253B Series

262,144-word x 4-bit Multiport CMOS Video RAM
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Apr. 24, 1995

Description

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

e  Multiport organization
Asynchronous and simultaneous operation of RAM and SAM capability
— RAM: 256-kword X 4-bit
— SAM: 512-word X 4-bit
e Access time
— RAM: 60 ns/70 ns/80 ns/100 ns max
— SAM: 20 ns/22 ns/25 ns/25 ns max
e (Cycle time
— RAM: 125 ns/135 ns/150 ns/180 ns min
— SAM: 25 ns/25 ns/30 ns/30 ns min
o Tow power
— Active  RAM: 413 mW max
SAM: 275 mW max
— Standby  38.5 mW max
e High-speed page mode capability
e Mask write mode capability
e Bidirectional data transfer cycle between RAM and SAM capability
e Split transfer cycle capability
e Block write mode capability
e Flash write mode capability

e 3 variations of refresh (8 ms/512 cycles)
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— RAS-only refresh

— CAS-before-RAS refresh
— 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 70 ns

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
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Pin Description

Pin Name

Function

A0 — A8

Address inputs

/00 — 1/103

RAM port data inputs/outputs

SI/00 - SI/O3

SAM port data inputs/outputs

RAS

Row address strobe

CAS

Column address strobe

Write enable

Data transfer/output enable

Serial clock

SAM port enable

Special function input flag

Special function output flag

Power supply

Ground

No connection
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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 edge of RAS. The 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 OfCAS  |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 X H X

Color register read/write

Note: X: HorL.

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 I/0 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 I/O level at the time,
write on each I/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).

HITACHI
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1/00 — 1/03 (input/output pins): I/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 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 edges of CAS.

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/00 - S1/03 (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 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.

HITACHI
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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)

Row address is entered at the RAS falling edge and column address at the CAS falling edge to the device as
in standard DRAM. Then, when WE is high and DT/CE is low while CAS is low, the selected address data
outputs through I/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 cycle. Address access time (t,,) and RAS to column

address delay time (tz o) 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)

e 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 I/0O data is written
in the selected addresses. When all 4 I/Os are written, WE should be high at the falling edge of RAS to
distinguish normal mode from mask write mode.

If WE is set low before the CAS falling edge, this cycle becomes an early write cycle and all /O
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. 1/O does not become high impedance in this cycle, so data should be entered with OE
in high.

If WE is set low after teyp, (min) and t,yp (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/0 contention, data should be input after reading data and driving OE high.

e 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 I/O. Whether or not an I/0 is written depends on I/O 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.

HITACHI
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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 (t,,), RAS to column address delay time
(tgan), and access time from CAS precharge (t,p) 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 ty, g max (100

us).

Color Register Set/Read Cyecle (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 falling edge
of RAS.

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 0 or 1 at each I/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 I/O. Mask data is as same as that of a RAM write
cycle. High I/0 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)

HITACHI
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Color Register Set Cycle
|

Flash Write Cycle

Flash Write Cycle |
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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/0O 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 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 I/O according to the
data of color register. Column addresses AQ and A1 are disregarded. The data on I/Os and addresses can
be masked. I/0 level at the falling edge of CAS determines the address to be cleared. (See figure 2.) Ina
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 HM534253B starts mask block write mode to clear the
data on an optional I/O. The mask data is the same as that of a RAM write cycle. High I/O is cleared,

low I/0O 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.

HITACHI
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Address Mask Data

/00 | ColumnO (A0 = 0, A1 = 0) Mask Data

/01 | Columni (AO =1, A1 = 0) Mask Data |Low: Mask

/102 | Column2 (A0 =0, A1 = 1) Mask Data

I/O3 | Column3 (A0 = 1, A1 = 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 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: SI/O input
3. Determine first SAM address to access after transferring at column address (SAM start address).

10
HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS534253B Series

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 tgyp, (min)
specified between the last SAM access before transfer and DT/OE rising edge and tgy, (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 tg,q (min) of the first SAM access to avoid data contention.

S /
ons \ /
Address X Xi X Y X
DT/OE T\ L Vi
> _\—J tspp|| tspH

© /0 /\\_/W\\ /N
SIo X X X X v X Ve

SAM Data before Transfer SAM Data after Transfer

Figure 3 Real Time Read Transfer

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 tgy, (min) after RAS becomes low to avoid data contention.
SAM access becomes enabled after tgy, (min) after RAS becomes high. In this cycle, SAM access is
inhibited during RAS low, therefore, SC must not be risen.

11
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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 tgy, (min) after RAS becomes high. SAM access is inhibited during RAS 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 AXS8 is 0, data cannot be transferred RAM address within the
range of 100000000 to 111111111. Same as the case of AX8 = 1.

SAM —— SAM
0 : """ : Possible
RAM H H RAM
! - Impossible
RAM ------v: RAM
| | sAm | | sam
(Read transfer cycle) (Write transfer cycle)

Figure 4 Example of Row Bit Data Transfer
Split Read Transfer Cycle (CAS high, DT/OE low, WE high and 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 DR1 (The row address
AXS is 0 and SAM address A8 is 1.). When split read transfer is executed setting row address AX8 0 and
SAM start addresses AQ 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 DR 1, data start to be read
from SAM start addresses of data register DRO. If the next split read transfer isn’t executed while data are
read from data register DRO, data start to be read from SAM start address 0 of DR1 after data are read from
data register DRO. If split read transfer is executed setting row address AX8 1 and SAM start addresses AQ
to A7 while data are read from data register DR1, 256-word X 4-bit data are transferred to data register
DR2. After data are read from data register DR1, data start to be read from SAM start addresses of data
register DR2. If the next split read transfer isn’t executed while data is read from data register DR2, data
start to be read from SAM start address O of data register 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.

12
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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 synchronously with SC. However, tgs (min) timing specified
between SC rising and RAS falling must be satisfied. SAM last address must be accessed, satisfying tgyey
(min), tegr (min), and t, g (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.

Memory
Array

AX8 =0

= =

DR1
DR3

DR2

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

g

Memory
Array

AX8 =1

SAM I/O Buffer

i

SO

Figure 5 Block Diagram for Split Transfer
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RAS /

tsTs (min) trsT (Min)

CAS /

tcsT(min)

Address X xi XX v X

tasT(min)
N\
DT/OE \ / N

DSF

511 255 255 +Yj
SC —/ (255) (n f 255) —  (511) (Yj4)- ’

Figure 6 Limitation in Split Transfer
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, tgrg (min), tyer (Min), tgp (Min) and tagr
(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. 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.

14
HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS534253B Series

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 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 O at the next access.

Refresh

RAM Refresh

RAM, which is composed of dynamic circuits, requires refresh to retain data. Refresh is executed by
accessing all 512 row addresses within 8 ms. There are three refresh cycles: (1) RAS-only refresh cycle, (2)
CAS-before-RAS (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.

Absolute Maximum Ratings

Parameter Symbol Value Unit Note
Voltage on any pin relative to Vg V; —1.0to +7.0 \ 1
Supply voltage relative to Vg Vee —-0.5t0 +7.0 \ 1
Short circuit output current lout 50 mA

Power dissipation P 1.0 w

Operating temperature Topr 0 to +70 °C

Storage temperature Tstg —55t0 +125 °C

Note: Relative to V.

15
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Recommended DC Operating Conditions (Ta =0 to +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 4.5 5.0 55 \% 1
Input high voltage ‘' 24 — 6.5 \% 1
Input low voltage vV, -0.5% — 08 \% 1

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

DC Characteristics (Ta=01to +70°C, V.. =5Vt 10%, Vi, =0V)

HM534253B
-6 -7 -8 -10
Parameter |Symbol |Min |Max |Min |Max [Min |Max [Min |Max |Unit | Test Conditions
Operating locs — |75 |— |70 |— |60 |— |55 |mA |RAS, CAS cycling|SC=V,,
current tee = Min SE=V,
lecs — |125 |— 120 |[— |[100 |— |95 |mA SE=V,,
SC cycling
cc = Min
Standby leca — |7 — |7 — |7 — |7 mA |RAS,CAS =V, |SC=V,,
current SE=V,
lecs — |50 |— |50 |[— |40 |— |40 |mA SE=V,,
SC cycling
tsee = min
RAS-only lecs — |75 |— |70 |— |60 |— |55 |mA |RAS cycling SC=V,,
refresh CAS =V, SE=V,
current tae = Min
leco — 125 |— 120 |— |100 |[— |95 [mA SE=V,,
SC cycling
tsoc = Min
Page mode |lgc, — |8 |— |80 |— |70 |— |65 |mA |CAS cycling SC=V,,
current RAS =V, SE=V,
te = Min
locto — 180 |— [130 |[— [110 [— ]105 [mA SE=V,,
SC cycling
tsoc = Min
CAS-before- | locs — |50 |— |45 |— |40 |— |35 |mA |RAS cycling SC=V,,
RAS refresh tee = Min SE=V,
current
lecis — 100 |[— |95 |— |80 |[— |75 [|mA SE=V,,
SC cycling
tsoc = Min
16
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HMS534253B Series

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

HM534253B
-6 -7 -8 -10
Parameter |Symbol |Min [Max |Min |Max |Min |Max |[Min |Max |Unit |Test Conditions
Data transfer| I — |80 [— |75 |— |65 |— |60 |mA |RAS, CAS cycling [SC =V,
current tae = Min SE=V,
leciz — |130 |— [125 |— |105 |— [100 |mA SE=V,,
SC cycling
tsee = min
Input I -10 |10 |-10 |10 |-10 |10 |-10 |10 |uA
leakage
current
Output lo -10 |10 |-10 |10 |-10 |10 |-10 |10 |uA
leakage
current
Output high |Vgy 24 |— |24 |— |24 |— |24 |— |V lop = —2 MA
voltage
Output low |V, — |04 |— |04 |— |04 |— |04 |V lo, =4.2 mA
voltage

Notes: 1. |, depends on output load condition when the device is selected. |, 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, V.. =5V, f =1 MHz, Bias: Clock, I/O = V., address =V )

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

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

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

Test Conditions

e Input rise and fall time: 5 ns

e TInput pulse levels: Vg to 3.0 V

e Input timing reference levels: 0.8 V, 2.4V
e Qutput timing reference levels: 0.8 V,2.0V
®  Output load: See figures

17
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HMS534253B Series

Test Conditions (cont)

lon=—2mA  *3V loy=—2mA "2V
_— —_—

IOL =42mA

lso pF

Output Load (A) Output Load (B)

SI/0

Note: 1. Including scope & jigs

Common Parameter

HM534253B

-6 -7 -8 -10
Parameter Symbol |[Min |Max Min |Max Min |Max Min |Max Unit |Notes
Random read or write cycle |ty 125 |— 135 |— 150 |— 180 |— ns
time
RAS precharge time tee 55 |— 55 |— 60 |— 70 |— ns
RAS pulse width toss 60 |10000 |70 |10000 |80 |10000 |100 |10000 [ns
CAS pulse width tons 20 |— 20 |— 20 |— 25 |— ns
Row address setup time task 0 — 0 — 0 — 0 — ns
Row address hold time toan 10 |— 10 |— 10 |— 10 |— ns
Column address setup time  |t,qc 0 — 0 — 0 — 0 — ns
Column address hold time toan 15 |— 15 |— 15 |— 15 |— ns
RAS to CAS delay time teon 20 |40 20 |50 20 |60 20 |75 ns |2
RAS hold time referred to tash 20 |— 20 |— 20 |— 25 |— ns
CAS
CAS hold time referred to tosn 60 |— 70 |— 80 |— 100 [— ns
RAS
CAS to RAS precharge time |t;qp 10 |— 10 |— 10 |— 10 |— ns
Transition time (rise to fall) |t 3 50 3 50 3 50 3 50 ns 3
Refresh period toer — |8 — |8 — |8 — |8 ms
DT to RAS setup time tors 0o |— 0o |— 0o |— 0o |— ns
DT to RAS hold time tomw 10 [— 10 |— 10 |— 10 [— ns
DSF to RAS setup time tor 0 |— 0o |— 0o |— 0 |— ns
DSF to RAS hold time tarn 10 |— 10 |— 10 |— 10 |— ns
18
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HMS534253B Series

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 teso 0 |— 0 |— 0o |— 0o |— ns
DSF to CAS hold time torn 15 |— 15 |— 15 |— 15 |— ns
Data-in to CAS delay time |ty 0 |— 0o |— 0o |— 0 |— ns
Data-in to OE delay time tozo 0o |— 0o |— 0o |— 0o |— ns
Output buffer turn-off delay |ty — |20 — |20 — |20 — |20 ns
referred to CAS
Output buffer turn-off delay | toee — |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 tonc — |20 — |20 — |20 — |25 ns |7,8
Access time from OF torc — |20 — |20 — |20 — |25 ns |7
Address access time taa — |35 — |35 — |40 — |45 ns 7,9
Read command setup time  |tgcs 0 — 0 — 0 — 0 — ns
Read command hold time tacH 0 — 0 — 0 — 0 — ns 10
Read command hold time tomn 10 |— 10 |— 10 |— 10 |— ns |10
referred to RAS
RAS to column address taao 15 |25 15 |35 15 140 15 |55 ns 2
delay time
Column address to RAS lead|ty,, 35 |— 35 |— 40 |— 45 |— ns
time
Column address to CAS lead|t.,, 35 |— 35 |— 40 |— 45 |— ns
time
Page mode cycle time tog 45 |— 45 |— 50 |— 55 |— ns
CAS precharge time tor 10 |— 10 |— 10 |— 10 |— ns
Access time from CAS tace — |40 — |40 — |45 — |50 ns
precharge
Page mode RAS pulse width |t 60 |100000|70 |100000|80 |100000|100 |100000 [ns

19
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HMS534253B Series

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  [fycs 0 — 0 — 0 — 0 — ns 11
Write command hold time twen 15 |— 15 |— 15 |— 15 |— ns
Write command pulse width |t 15 |— 15 |— 15 |— 15 |— ns
Write command to RAS lead |t 20 |— 20 |— 20 |— 20 |— ns
time
Write command to CAS lead |t,,, 20 |— 20 |— 20 |— 20 |— ns
time
Data-in setup time tos 0 — 0 — 0 — 0 — ns 12
Data-in hold time ton 15 |— 15 |— 15 |— 15 |— ns 12
WE to RAS setup time tws 0o |— 0o |— 0o |— 0o |— ns
WE to RAS hold time tun 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 [— 10 |— 10 |— 10 [— ns
OE hold time referred to WE |ty 20 |— 20 |— 20 |— 20 |— ns
Page mode cycle time toc 45 |— 45 |— 50 |— 55 |— ns
CAS precharge time top 10 [— 10 |— 10 |— 10 [— ns
CAS to data-in delay time toon 20 |— 20 |— 20 |— 20 |— ns |13
Page mode RAS pulse width |t,.sp 60 |100000|70 |100000|80 |10000 |100 |100000 |ns

20
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HMS534253B Series

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 | tzye 175 |— 185 |— 200 |— 230 |— ns
RAS pulse width (read- taws 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 |ty 60 |— 60 |— 65 |— 70 |— ns 14
time
OE to data-in delay time tooo 20 |— 20 |— 20 |— 20 |— ns |12
Access time from RAS tanc — |60 — |70 — |80 — |100 ns [6,7
Access time from CAS tonc — |20 — |20 — |20 — |25 ns |7,8
Access time from OE tonc — |20 — |20 — |20 — |25 ns |7
Address access time taa — |35 — |35 — |40 — |45 ns 7,9
RAS to column address teao 15 |25 15 |35 15 |40 15 |55 ns
delay time
Read command setup time  |t;q 0 — 0 — 0 — 0 — ns
Write command to RAS lead |t 20 |— 20 |— 20 |— 20 |— ns
time
Write command to CAS lead [t.,, 20 |— 20 |— 20 |— 20 |— ns
time
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 |tog, 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- tocn 10 [— 10 |— 10 |— 10 [— ns
before-RAS refresh)
CAS hold time (CAS-before- |t 10 |— 10 |— 10 |— 10 |— ns
RAS refresh)
RAS precharge to CAS hold |t.. 10 [— 10 |— 10 |— 10 [— ns
time

21
HITACHI

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HMS534253B Series

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 toon 20 |— 20 |— 20 |— 20 |— ns |13
OE to data-in delay time tooo 20 |— 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 | ts5, 50 |10000 |60 |10000 |65 |10000 |80 |10000 |ns
DT hold time referred to CAS |ty 20 |— 20 |— 20 |— 25 |— ns
DT hold time referred to taon 25 |— 25 |— 30 |— 30 |— ns
column address
DT precharge time torp 20 |— 20 |— 20 |— 30 |— ns
DT to RAS delay time toro 65 |— 65 |— 70 |— 80 |— ns
SC to RAS setup time tns 25 |— 25 |— 30 |— 30 |— ns
1st SC to RAS hold time torm 60 |— 70 |— 80 |— 100 |— ns
1st SC to CAS hold time toon 25 |— 25 |— 25 |— 25 |— ns
1st SC to column address tsan 40 |— 40 |— 45 |— 5 |— ns
hold time
Last SC to DT delay time tson 5 |— 5 |— 5 |— 5 |— ns
Last SC to DT delay time to0e 25 |— 25 |— 25 |— 25 |— ns |19
1st SC to DT hold time tson 10 [— 10 |— 15 |— 15 [— ns
RAS to QSF delay time taao — |65 — |70 — |75 — |85 ns |15
CAS to QSF delay time toan — |35 — |35 — |40 — |40 ns |15
DT to QSF delay time toao — |35 — |35 — |35 — |35 ns |15
QSF hold time referred to tean 20 |— 20 |— 20 |— 25 |— ns
RAS
QSF hold time referred to toan 5 — 5 — 5 — 5 — ns
CAS
QSF hold time referred to DT | tyq, 5 |— 5 |— 5 |— 5 |— ns
Serial data-in to 1st SC delay|t,,¢ 0 — 0 — 0 — 0 — ns
time
Serial clock cycle time tsco 25 |— 25 |— 30 |— 30 |— ns
22
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HMS534253B Series

Read Transfer Cycle (cont)

HM534253B

-6 -7 -8 -10
Parameter Symbol [Min |Max Min |Max Min |Max Min |Max Unit | Notes
SC pulse width tse 5 — 5 — 10 |— 10 |— ns
SC precharge time tscr 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 tsis 0 — 0 — 0 — 0 — ns
Serial data-in hold time tsim 15 |— 15 |— 15 |— 15 |— ns
RAS to column address taao 15 |25 15 |35 15 140 15 |55 ns
delay time
Column address to RAS lead|tq 35 |— 35 |— 40 |— 45 |— ns
time
RAS precharge to DT high |ty 10 |— 10 |— 10 |— 10 |— ns |18
hold time

poe]
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HMS534253B Series

Pseudo Transfer Cycle, Write Transfer Cycle

HM534253B

-6 -7 -8 -10
Parameter Symbol [Min |Max Min |Max Min |Max Min |Max Unit | Notes
SE setup time referred to tes 0 |— 0 |— 0o |— 0o |— ns
RAS
SE hold time referred to RAS |1, 10 |— 10 |— 10 |— 10 |— ns
SC setup time referred to tsrs 25 |— 25 |— 30 |— 30 |— ns
RAS
RAS to SC delay time tsro 20 |— 20 |— 25 |— 25 |— ns
Serial output buffer turn-off  |ts;, 10 |40 10 |40 10 |45 10 |50 ns
time referred to RAS
RAS to serial data-in delay |t 40 |— 40 |— 45 |— 5 |— ns
time
RAS to QSF delay time tzao — |65 — |70 — |75 — |85 ns |15
CAS to QSF delay time tcan — |35 — 135 — |40 — |40 ns 15
QSF hold time referred to taan 20 |— 20 |— 20 |— 25 |— ns
RAS
QSF hold time referred to toan 5 — 5 — 5 — 5 — ns
CAS
Serial clock cycle time tsco 25 |— 25 |— 30 |— 30 |— ns
SC pulse width tse 5 — 5 — 10 |— 10 |— ns
SC precharge time tsce 10 |— 10 |— 10 |— 10 |— ns
SC access time tsca — |20 — |22 — |25 — |25 ns 15
SE access time tea — |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 tsis 0 — 0 — 0 — 0 — ns
Serial data-in hold time tsim 15 |— 15 |— 15 |— 15 |— ns
24
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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 tsrs 20 |— 20 |— 20 |— 25 |— ns
Split transfer hold time tasr 60 |— 70 |— 80 |— 100 |— ns
referred to RAS
Split transfer hold time tesr 20 |— 20 |— 20 |— 25 |— ns
referred to CAS
Split transfer hold time st 35 |— 35 |— 40 |— 45 |— ns
referred to column address
SC to QSF delay time tsao — |30 — |30 — |30 — |30 ns |15
QSF hold time referred to SC|tq, 5 — 5 — 5 — 5 — ns
Serial clock cycle time tsco 25 |— 25 |— 30 |— 30 |— ns
SC pulse width tse 5 — 5 — 10 |— 10 |— ns
SC precharge time tscr 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 tsis 0 — 0 — 0 — 0 — ns
Serial data-in hold time tsim 15 |— 15 |— 15 |— 15 |— ns
RAS to column address taao 15 |25 15 |35 15 |40 15 |55 ns
delay time
Column address to RAS lead|tq, 35 |— 35 |— 40 |— 45 |— ns
time
2.3}
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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 tsco 25 |— 25 |— 30 |— 30 |— ns
SC pulse width tse 5 — 5 — 10 |— 10 |— ns
SC precharge width tsce 10 |— 10 |— 10 |— 10 |— ns
Access time from SC tsca — |20 — |22 — |25 — |25 ns 15
Access time from SE tsen — |20 — |22 — |25 — |25 ns |15
Serial data-out hold time tson 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 tsis 0 — 0 — 0 — 0 — ns
Serial data-in hold time tsim 15 |— 15 |— 15 |— 15 |— ns
Serial write enable setup tsws 5 — 5 — 5 — 5 — ns
time
Serial write enable hold time |ty 15 |— 15 |— 15 |— 15 |— ns
Serial write disable setup tswis 5 — 5 — 5 — 5 — ns
time
Serial write disable hold time |ty 15 |— 15 |— 15 |— 15 |— ns

Notes: 1.
2.
3.

10.
11.

12
13.

14.

15.

26

AC measurements assume t; = 5 ns.

When top > trep (Max) and to,, > trap (Max), access time is specified by tg,. Of ty,.

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

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

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

. Assume that to, < toop (Max) and tg,, < thap (Max). If tye, or tg,, 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 tgop > teep (Max) and tp,p < trap (Max), access time is specified by touc.
When tocp < taep (Max) and tgap 2 tesy (Max), access time is specified by t,,.
If either tx.,, OF trry is satisfied, operation is guaranteed.

When t,cs = tyes (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.p, (Min) or tyo, (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 typ 2ty (Min) and ty,, = towp (Min) in read-modify-write cycle, the data of the selected
address outputs to an /O pin and input data is written into the selected address. {5, (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.

HITACHI
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HMS534253B Series

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. tyry (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, t5yp, (Min) must be satisfied 25 ns. Except for those cases, t,,, (min) is
effective and satisfied 5 ns.

20. Large cross-hatching: Hor L (H: V,; (min) <V <V, (max), L: V,_ (min) <V, <V, (max))
Small cross-hatching: Invalid Dout

Timing Waveforms™’

Read Cycle
tre
tras trp
N
RAS N ] ;
tosH tcrp
tRCD trRsH
_ X tcas y
CAS \ 7
trAD tRAL tonL
| tasR||_tran tasc Itean
Address ZXX Row :@( Column >< ><X
‘ tres tRRH ‘L ¢
- RCH
WE N LYY
teac
‘ taa tcop
/o ‘ trac toFF1 y
. - X
(Output) toze tonc \ Valid Dout P
torr2
(i ? LOOOX
(Input) tozo
t t
- DTS DTH !
DT/OE ><> f
tesr_| | tRFH trsc } | J};;H
DSF N /N
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HMS534253B Series

Early Write Cycle
tre
tras L trp
RAS N / ; N
tesH <« CRFP

trep tRsH
. \ tcas
CAS N\ 7

tASR || tRAH tasc tcAH

Address ZZX Row 7§<X>§: Colum ><X
tws LM, twes | | tweh|
X

/o High-Z

(Output)

tms tMH ibs tDH
10 TOX o XX s o K XX

iDTS || IDTH ‘ ‘
tFSR tRFH tFrsc ‘ tcFH
psF Y\ LN\ ‘w

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

WE is low.
Delayed Write Cycle
tre
tras L trp
\
RAS \ / \
tCSH tCFiP
trep tRsH
: tcas /
CAS ‘ ; N i
ASR RAH tasc orn

Address ZXX Row :@E Columun }(>< ><><>O<><X
tws twH <—>w RWI. towl

we OX_1 XU N STO000 X

110
(Output) @ tps || toH

\tMS tmH tpzc

10y O XD D s XXX

tlorut) Mask Data X X vaidbin X000 e
pTs_||toTw ‘ tobd toEn

oroE S N \ XX XXX

trsr || tRFH trac | |tcr

sk X\ A\ XXUXIOOOOKXX

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

28
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HMS534253B Series

trRwe
RAS trRws trp
\ Y
_ treD tcrpP
CAS N A?;’
trAD N 7
tASR || tRAH 1 tcAH
4 R 4 AsC
Adoress )OOX Row XXX Golumun X X
tAwWD tRwL J
iws_|| twH tRCS tcwp towL
wE T — SO0
e X X L ST
AA
e ! trac
(Output) {Valid Dout)
tMs_| | IMH tbze toac ibs || toH
110 /s \ 7M —
(Input) XX)Qt MaskDatat)(X: — —{IX vaidbin_X
DTS DTH ™™ toDD toEH
D10 A / i\
tFrsR | | IRFH trsc ‘ tCFH
osF T\ N\ / XXX XXX

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

WE is low.
Page Mode Read Cycle
tre
trasp
—\
RAS N : 1
CSH PC
tcp
1 t
RCD i toas cp toas ||
CAS N / -
; {RAD |« || tcAL | tcaL
ASR :
ol [ tRan 1‘Asc l%H tasc  ||tcan tasc
N\
saross T RomX(TX columapC 00X comaKITT 00X
tres ‘ 1
B I R Y
WE
tRAC torF1 \5 1AA to
tAA : tacp I~
icac icac,
/O { Validy { Valid)
(Output) X Doutf X _Douty
toze teppl Ly tpze tCDD|
toac |toFF2 toac _|toFF2
| (I
/0 \
(Input) [tpzo
iDTS F, tDTH
—_ 7
5T0E 10/ |\ | N
tFsR tRFH [« =tCFH tFSC =l e=1CFH tFSC (= ltCEH
DSF 'S¢ /00000 XXX

Page Mode Write Cycle (Early Write)
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HMS534253B Series

tre
trRASP ) tRP
—_— *—x
RAS N : : P N
CsH | PC {RSH
tcp 1
treD toas j\L tcp : tcas | CRP
CAS N
tas
ASR J.TAH EQQ tcan tasc . | toan 1ASCle o o . tcAH
Address @’ Column ><XCqumn

< tWCH/>_<WM\[CS tWCH/WXtW\fS %@%@W@
WE \ ) ‘ ) ‘ ‘

l[e] ‘ High-Z
(Output) tms | [tMH tDi iDH 1DH 1DH

s tDS len| l——m| iDg e~ <—>‘
trouy  OOXEEXOOX Valia Di (X Valid Di iVe‘llid DX

DTS | 4ul le oy IDTH H H ‘

orioe XS

R [t oot I
FSC
DSF T N T T T U ‘

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

tws | [twH

Page Mode Write Cycle (Delayed Write)

tRC
tRASP ) IRP
RAS N : 7,% N
CSH trc tRSH
tep tcrp
tReD toas ; tcp X - lcAS , T y tcAs
CAS / N / N
tash| | trantase |—— tasc | ——7 tase | 7
o

] tcAH e tcan 2 ol le w tCAH
Address @OMCOMM ><XCqumn ><>{Columnx>< ><><X
lowl
tws | |twH

e KT ﬁpr

1/0
(Output) tms | |tMH tDﬁJ 1DH
|

110 Mask’ Valid
(Input) Data "

DTS
— XXX

t
tFSR«—‘ RFH trsc|| tcFH

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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HMS534253B Series

tre
tRAs trp
RAS N f \____
tcrp trrc
CAS i N
task || tRAH
Address ><X Row ><><><><><>Q<><>< ><><><X
toFF1
110 N
(Output) B
|tcop
I
110 { OFF2 s £
(Input) tonp (XX
tors_||_toTH, |
DT/OE N
trsr || tRFH
DSF N £X X

CAS-Before-RAS Refresh Cycle

tRC
tRP tRAS I tRP
o 3\ g
RAS Ll X 7Lt|=n=c tcsR \—
tcp tcsr tCHR s

— 7\ / X Inhibit Falling Transition ) (N
CAS
Address ><
WE
T oo Wl High-Z
(Output) pRotetetetedetolotole!
DT/OE
DSF
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Hidden Refresh Cycle

tre tre
tRAS tRP trAs L trp
3\ /.
RAS N Y N
tReD tRsH tcHR tcrp
CAS N Zl—
1RAD _ traL | N
tASR tRAH Aol | ToAH
Address ><><>§: Row Column )§< ><X
‘ ‘ {RCS|en 1HFH-J"1 |
WE tcac
‘ taa t
‘ trac OFF1
N\
ygutpui) Z Valid Dout ) S—
oze 10 1oFF2
1o \
(Input) A 1toz0
tpTs toTH
_ N |
FsR || tRFH
DSF X | ‘ £X
Color Register Set Cycle (Early Write)
trc
tRAS tRP
- ——\ 7
RAS N /
tcsH ‘ tcRP
tRCD tRSH
CAS t
CAS - cAS A
1ASR tRAH
Address ><><‘ Row )(><
iws || twH twes| | twen
e 7 A\
WE X/ VAN /X
IO High-Z
(Output) tos | | ton
11O r
(Input) Wt Color Data §<><
tDTS || toTH
- 7 X
poe [0 \<
tFSR || tRFH
7 Y
pse )00 \<
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HMS534253B Series

Color Register Set Cycle (Delayed Write)

tRe
iRAS I tRP
S } \
RAS N \__
tcsH tcrRP
tReD " tRsSH
CAS §|k_ tcas ZL
tASR||_ tRAH /
|
posers TN i X X
tRWL
tws towL
‘ twp
P— 3 | — |
WE ><f N J‘/
/0 High-Z
(Output) tps ||toH
] ]
11O
o D T SR
1DTS fw——»! || toEH
Cp— X
DT/OE
W FSR|| tRFH \
|
DSF S A XXXX
Color Register Read Cycle
tRe
tRAS trRP
— -\ 2 \
RAS N / \
tcsH tcRP
tRep tRsH
CAS N teas v
tASR || tRAH
| |
Address ><>§l Row :§<>< ><X
tws twH tRcs tRRH [
tRCH S
= 7 X 7 C
WE ><} \X/ tcac (s AVAVAVAVAVAY
tRAC 1oFF4
Vo q Valid Out —
(Output) n
tpze toac OFF2 Tonn
110 N, 7
(Input) 1 tpzo xw
t
- DTS toTH ! |
p10E )OO el e KON /
DSF i \
33
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HMS534253B Series

Flash Write Cycle

tre
trAs | tRP
RAS N\, / N

tcrp trRcD

cas OO \

tASR tRAH |

Address ><>§l Row m ><X

twH

WE £ XXXXXXX

z/(())utput) WQOO High-Z
tMH

ho Data X

- , L 1oTH, |

DT/OE M 1FSR tRFH

Lo
psp JOOOOOOOS ROOXXXXX XXX

Block Write Cycle
tRre
tRAS | tRP
- N * X
RAS S( 7t \_
oSy tcrp
tcrP treD tRSH
[ 7 N
cas 00O \
iAsR_| |_tRAH tasc || tcan
Address ><>§‘ Row ,@ Column A2—A3K><><>< ><X
‘ tws || twH I
we  OOOOOOOOX 1 XXX
. tcop
OFF1 | '
110 PETERITETN High-Z
(Output) “0&2‘.’0"‘2“ ¢
toFF2
topp ims tMH Ios || toH
KO 00X 10 Mask Data)X (X (address
ipTs tDTH J
. 7
prioe O

tFSR | | tRFH tFSC tcFH
DSF XXX L \

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

Page Mode Block Write Cycle
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HMS534253B Series

RAS

CAS

Address

WE

110
(Output)
110
(Input)
DT/OE

DSF

Note:

tre
trasP :tRP :
X 7 N
tesH tpc tep tRSH
trReD teas |||, tep tcas toas . teRp
s \ \
N / N N
tASR||tRAH  tasc ||tcaH TASC‘ tcAH tasC | | tcaH
- Col { Col Col )
Row X [ X 528" X &8 ) w& Al SO 4
tws - twH ‘ ‘ ‘ ‘ ‘
*1
High-Z
t
tMs (o »‘IMH ips tDH DS | lewitoH Ips,| sy tDH
/0 Address Address Address
M Mask Mask M.
1DT8r’ »‘ tDTH ‘
1
trsR || tRFH &HnﬂtCFH @—H«HCFH ‘ML—-“CFH
XXX XXX

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)
tRc
trAS trp
[ ——— \
RAS N 7 \
tcsH tcrp
trcD tRsH ‘
N A tcas
CAS N\
tRAD tRAL
{ASR || trAH tasc| [ tcad
i v/ SAM Start
Adgress JOO( Row  XIX ST X X
tws | [twH ‘
dws, | [tw )
we LY
1/0 High-Z ——J»«—tDTHH
(Output) tcoH 1DRD
toTs tADH tpTp
tRDH /s
— T\ Y
DT/OE ! gl
_IFsR [ |1RFH
psr XX Y XXX
Tscc tscc tscc tscc
1sbb
Tonpos. | | tsbH tsg, . tscp
/2 aamnp
sC 4 \ / / \ / H / \
—| tscal 7 |tsca 7| _tsca /| _tsca —7 ;
tsoH 1soH IsoH 1soH SoH
e Valid Sout Koo X Valid Sout ¥ X Valid Sout Koo K Valid Sout ) Valid Sout
Oi
(Outpur) Previous Row — ~——New Row
Sl/o
(Input) tbap
tDQHIe———w
. v
QsF SAM Address MSB }(><><)§‘
\ traD ‘ tcap
! tcan
trRQH e
» 4
QsF 2 SAM Address MSB XOOOOX
Notes: 1. This QSF timing is referred when SC is risen once or more between the previous transfer cycle

and CAS falling edge of this cycle (QSF is switched by DT rising).

2.

falling edge of this cycle (QSF is switched by RAS or CAS falling).

This QSF timing is referred when SC isn't risen between the previous transfer cycle and CAS

. After read transfer cycle, if split read transfer cycle is executed without SC access and SC

address is 254 or 510, tgppo (min) must be satisfied 25 ns. Except for those cases, tgpp
(min) is effective and satisfied 5 ns.
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HMS534253B Series

Read Transfer Cycle (2)
tre
tRAS tRP
R -\ .\
RAS N / \
tcsH tcrP
trch tRsH
e 3 tcas /
CAS N\ -/
trAD trRAL
tASR | | tRAH tasc | | tcaH

s 3 ¢ Sam Start ><><
Address ><><>§r Row 7§<D§( Address ,X><

‘tws twH

we 7 X

tDTHH
1/0 High-Z s
(Outpuy tpTs | | tDTH tS?SD
— — 7
DT/OE \ ;
tFSR | |tRFH ‘ “
DSF XX \ /
Isrs tspH tscc
tsc o tscp tsc  _tscp
sc Vi N\ Inhibit Rising Transition N \ g
tscH
tsaH
tsrH
SI/O
t t
(Outpuyy S, || S Iszs
oy DEEKIXIIKK )
(Input) Sin 4 v
tpap
tbaH
QsF SAM Address MSB XX
\ tcab
I toaH
traD
trRaH
37
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HMS534253B Series

Pseudo Transfer Cycle

RAS

CAS

Address

WE

110
(Output)

DT/OE

DSF

SC

SI/O
(Output)

SI/10
(Input)

QSF

tRC
tRAS tRP
E— \.
N
N 72
tCsH | tCRP
tRCD tRSH
y tcAs
7
tASR tRAH tASC || tCAH
A N 4 N
><>§ SAM Start X X
¥ Row ;§<X>§: Address
tws twH
OO\ /
High - Z
tDTs tDTH
X 7/
tFSR || tRFH
AN /L
tSEZ o
tes _[[tEH ‘ tsws|
1
T\
-/ 1
tSRs tsro tscc
|-
tsc ‘ tSCP tSC tscp
Il
/ 3\ —— - fﬂ ‘SE—
Inhibit Rising Transition / i
tSCA 7 7
tsRz
tSOH
= b
ﬁ}@ valid Sout
tsiD | tsis_| | tsIH tsis | [tsiH
P —\
i>< OO valia sin YOO vaiid sin )
tcab 1 7 T
tcaH
trQD
tRQH

SAM

Address MSB

38
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HMS534253B Series

Write Transfer Cycle
trC
tRAS tRP
. \ —\
RAS SK 72 | W,
tesH ‘ tcrP
tRCD tRSH
N RN tcas
CAS N\ 7
tASR_| |_tRAH tASC | | tCAH
f 3 { SAM Start )
Address >O<Xr Row 7i®§( Address 7§<>O< ><X
tws || twH
WE \ /£ XX
1/0 High-Z
Output
( put) tDTS tDTH
e TN | )
tFSR || tRFH
psF XN LX<
tEs tEH ‘ ‘ tsws
SE ;ZS />< X
t
i tSRD tsce
tsws|tsC } tscp tsc . tscpP
/ A o a S
sC v/ \>< Inhibit Rising Transition N\ 7] J
SI/O
(Output s, | |2 tsis | |tsiH tsis | | tsiH
[ - [ -
SI/I0 N \alid Si 2. .JKXXX - .—X}
(Input) X)StVa“d Sin ><>§k Valid Sin X Valid Sin
‘ tcab
trQD —*|tcaH
tRQH
QsF SAM Address MSB XXX
0
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HMS534253B Series

Split Read Transfer Cycle

tReC
tRAS | tRP
\ jt—\
RAS N #icsh
tCRP tRCD tRSH :
- CRP
e \ tCAS
N
CAS ></ tRAD 5
t - tRAL
ﬂ | RQH tAsC| | _tCAH
SAM Start
tws | | twH
tOFF1
[~
\ High-Z
110 CRRIEIERCIRRA
(Output) XMM
tDTS | [tDTH
DT/OE M
tFSR | | tRFH
psF 7T\
tesT
n tAST
- Low tRST
SE
tscc
tsTs
511 n { 254
sC 7/ @58) \__/ (n+255)\ Sinvo56) (810)
tscA
SI/0 tSOH ISOH, (
Output ) f~ Valid Valid ¢ Valid X T Valid Valid
¢ put) Valid Sout I@ N Sout Sout ()/) @( Sgljlt >@( Sglln >@<
SI/o
(Input)
ts@D tsQD
tSQH SQH
N -
QsF SAM Address MSB 7§<X>§

40
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HMS534253B Series

Split Write Transfer Cycle

RAS

CAS

Address

DSF

SC

SI/O
(Output)

SI/O
(Input)

QSF

tRC
tRAS I tRP
\ *—\,
S
N tCsH
tRCD tRSH
7 X tcas
X
tRAL
t
ﬂ ﬂH tAsSC|| tCAH
SAM Start
><><— Row @Z Address Yi ,W M
tws | |twH

tOFF1 \
(o=
2 High-Z
TR TTIIITA
SRR
tDTS | [tDTH
iFSR tRFH
‘ tcsT .
tAST
Low tRST
tscc
tSTS tsc tscp
-
r /s s -
511 n n+1 n+2 n+3 254 255 Yi+255
_7/ (255)\_72 (n+255U(n+256) ](n+257 (n+258 (510) / (511) E¢i)
tsis || tsiH tsis| | tsiH tsis || tsiH
| [ R
Valid Sin X@( "Sﬁgd:@( vaid )<X>§L Valid Valid Sin
‘ tsap
tsqH tsay
N -
SAM Address MSB §<X>§
—_— 7
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HMS534253B Series

Serial Read Cycle

,
SE tsce | tsco \— tsce
tsc |1 tscp [ tsc [ tscPp | tsc || tscp tsc
4 /
sC —7 tsca tsea { tsca
tson tsez tsca tsoH
0 sty _Valid Sout XX valid Sout_» { valigsout XX L3

Serial Write Cycle

tswH tswis, | tswiy tsws
- i |

= 50 BRI VAN

~ tsce tscc tsce
tsc tsc isc
tsc ‘ tscp ; = 7
sC tscp_ A \__iscp 7—’
tsis_|| lsiH lsis || tsiH tsis ||tsIH

S0 X vaiasin X< )JF valid sin X)X Valid sin X

(Input)
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HMS534253B Series

Package Dimensions

HM534253BJ Series (CP-28D) Unit: mm
18.17
18.54 Max
28 15
(32} [s2}
ol o
H| o H
o| -~
1 14
0.74 ©
N
© -
H oo
(= /= +
1.30 Max 2 39 grl
y & ——— «
o
TPETY ——
0.43+0.10 9.40 + 0.25
IT
~lo40]
HMS534253BZ Series (ZP-28) Unit: mm
35.58
36.57 Max
/ >
o}
= =
s ©
‘ e
| 0.25:932
JUODUUOUUUUUOUUDnonnnnuuon s &
| &8
0.50 5% | 127 # 1.045 Max_ i 254
75}
o]
i
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