HM534252 Series

262,144-Word x 4-Bit Muitiport CMOS Video RAM

B DESCRIPTION

The HM534252 is a 1-Mbit multiport video RAM equipped
with a 256k-word x 4-bit dynamic RAM and a 512-word x
4-bit SAM (serial access memory).

Its RAM and SAM operate independently and asynchro-
nously. It can transfer data between RAM and SAM and has - aDCP28D
a write mask function.

It also provides logic operation mode to simplify its opera-
tion. In this mode, logic operation between memory data and
input data can be executed by using internal logic-arithmetic
unit.

B FEATURES

¢ Multiport Organization
Asynchronous and Simultaneous Operation of RAM
and SAM Capability

RAM. ..ot 256k-word x 4-bit anzeoe
SAM. ... . 512-word x 4-bit (ZP-28)
e Access Time
RAM ........... 100 ns/100 ns/120 ns/150 ns (max)
SAM. ...l 30 ns/40 ns/40 ns/50 ns (max) W PIN OUT
« Cycle Time HM534252JP Series
RAM ........... 190 ns/190 ns/220 ns/260 ns {max) sc v
SAM..........co.eees 30 ns/40 ns/40 ns/60 ns (max) -5 L v
* Low Power «Tsrlflgé‘ 3 zz:a;/oz
s q p
Active Vool H 2bivos
RAM (... 385 mW {max) /014 § 23hy/02
SAM .. ... 358 mW {max) El 1 2bx
Standby ......he i 40 mW (max) 3 8 apis
« High-speed Page Mode Capability 7o PR it
* Logic Operation Mode Capability ABg1t  1shar
« 2 Types of Mask Write Mode Capability ﬁ: :: :: :M
* Bidirectional Data Transfer Cycle between RAM and SAM Veed 14 m:;'
Capability ot12-1
* Rea| Time Read Transfer Capability (Top View)
« 3 Variations of Refresh (8 ms/512 Cycles)
RAS Only Refresh .
TAS Before FAS Refresh HM5342522P Series
Hidden Refresh Vor 2 | N
¢ TTL Compatible ol gy :z,‘,’:,
$i/03 i—_ T Ves
W PIN DESCRIPTION Bod e o 775
100 12 e 11 DT /0E
Pin Name Function 1 b 13 Kgl
o 15
Ap-Ag Address Inputs “’; et 7 A8
1/0g-1/03 RAM Port Data Inputs/Outputs A; :: T : :,i
A tm—
SI/0p-SI/03 SAM Port Data Inputs/Outputs P e i bt
RAS Row Address Strobe o8 A7 ™
CAS Column Address Strobe . o112-2
— - (Bottom View)
WE Write Enable
DT/OE Data Transfer/Output Enable H ORDERING INFORMATION
f Serial Clock Part No. Access Time Package
SE SAM Port Enable HM534252JP-10 100 ns 400 mil
Vee Power Supply HMS534252JP-11 100 ns 28-pin
HM534252JP-12 120 ns Plastic SO
Vss Ground HM534252JP-15 150 ns (CP-28D)
NC No Connection HMS534252ZP-10 100 ns 400 mil
HM534252ZP-11 100 ns 28-pin
HMS5342527P-12 120 ns Plastic ZIP
HMS534252ZP-15 150 ns (ZP-28)
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B BLOCK DIAGRAM

HM534252 Series
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B PIN FUNCTION

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 those signals determine the operation of the
HM534252.

¢ Table 1. Operation Cycles of the HM534252

Input Level at the
Falling Edge of RAS Operation Cycle
CAS | DT/OE | WE | SE
H H H X RAM Read/Write
H H L X Mask Write
H L H X Read Transfer
H L L H Pseudo Transfer
H L L L Write Transfer
L X H X CBR Refresh
L X L X Logic Operation Set/Reset
Note: X; Don’t care.

CAS (input pin): Column address is put into chip at the fall-
ing edge of CAS. CAS controls output impedance of 1/0 in
RAM.

Ag-Ag (input pins): Row address is determined by Ag-Ag
level at the falling edge of RAS. Column address is deter-
mined by Ag—Ag level at tha falling edge of CTAS. 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 HM534252 turns to mask write mode. According to
the 1/0 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 nor-
mal 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).

1/Qg-1/03 (input/output pins): I/0 pins function as mask
data at the falling edge of RAS (in mask write mode). Data
is written only on high 1/0 pins. Data on low 17O pins are
masked and internal data are retained. After that, they func-
tion as input/output pins as those of a standard DRAM.

DT/0E (input pin): DT/OE pin functions as DT (data trans-
fer) pin at the falling edge of RAS and as OE (output en-
able) 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 indepen-
dently.

SC (input pin): SC is a basic SAM clock. In a serial read cy-
cle, 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 put into the SAM data regis-
ter.

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/0 is not put into the SAM data register in a serial
write cycle. SE can be used as a mask for serial write be-
cause internal pointer is incremented at the rising edge of
SC.

S1/0p-SI/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/0 outputs data. When it was a pseudo transfer cycle or
write transfer cycle, SI/0 inputs data.
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HM534252 Series

B OPERATION OF HM534252
* Operation of RAM Port

RAM Read Cycle (DT/OE high, CAS high, at the falling
edge of RAS)

Row address is entered at the RAS falling edge and col-
umn 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
1/0 pin. At the falling edge of RAS, DT/OE and CAS be-
come high to distinguish RAM read cycle from transfer cycle
and CBR refresh cycle. Address access time (tas) and RAS
to column address delay time (trap) specifications are add-
ed to enable high-speed page mode.

RAM Write Cycle (Early Write, Delayed Write, Read-
Modify-Write) (DT/OE high, CAS high at the falling edge of
AAS)

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

When CAS and WE are set low after RAS is set low, a
write cycle is executed and 1/0 data is written at the select-
ed addresses. When all 4 1/Os are written, WE should be
high at the falling edge of RAS to distinguish normal mode
from mask write made.

If WE is set low before the CAS falling edge, this cycle
becomes an early write cycle and I/0 becomes high imped-
ance. Data is entered at the CAS falling edge.

If WE is set low after the CAS falling edge, this cycle be-
comes a delayed write cycle. Data is input at the WE falling
edge. 1/0 does not become high impedance in this cycle, so
data should be entered with OFE in high.

If WE is set low after towp (min) and tawp (min) after the
CAS falling edge, this cycle becomes a read-modify-write cy-
cle and enables write after read to execute in the same ad-
dress cycle. In this cycle also, to avoid 1/0 contention, data
should be input after reading data and setting OE high.

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

If WE is set low at the falling edge of RAS, the cycle be-
comes a mask write mode cycle which writes only to select-
ed I/0. Whether or not an 1/0 is written depends on /O
level (mask data) at the falling edge of RAS. Then the data
is written in high 1/0 pins and masked in low ones and inter-
nal data is preserved. This mask data is effective during the
RAS cycle, So, in high-speed page mode cycle, the mask
data is preserved during the page access.

High-Speed Page Mode Cycle (DT/OE high, CAS high 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 and is higher than the standard page mode cycle by
70-80%. This product is based on static column mode,
therefore address access time (taa), RAS to column address
delay time {tgap), and access time from CAS precharge
(tacp) are added. In one RAS cycle, 512-word memory celis
of the same row address can be accessed. It is necessary
to specify access frequency within tgag max (10 us).

Transfer Operation

The HM534252 provides the transfer cycle, pseudo trans-
fer cycle, and write transfer cycle as data transfer cycles.
These transfer cycles are set by driving DT/DE low at the
falling edge of RAS.

They have following functions:

(1) Transfer data between row address and SAM data regis-
ter (except for pseudo transfer cycle)

{2) Determine direction of data transfer
(a) Read transfer cycle:RAM — SAM
(b) Write transfer cycle:RAM «— SAM

(3) Determine input or output of SAM 1/0 pin (SI/0)
Read transfer cycle:  SI/O output
Pseudo transfer cycle,
write transfer cycle: SI/O input

(4) Determine first SAM address to access (SAM start ad-
dress) after transferring at column address. When SAM
start address is not changed, neither CAS nor address
need to be set because SAM start address can be
latched internally.

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

This cycle becomes read transfer cycle by driving DT/OE
low and WE high at the falling edge of RAS. The row ad-
dress data (512 x 4-bit) determined by this cycle is trans-
ferred 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.

This cycle can access SAM serially even during transfer
(real time read transfer). In this case, the timing tgpp (min) is
specified between the last SAM access before transfer and
DT/OE rising edge, and tgpy (min) between the first SAM
access and DT/OE rising edge (see figure 1).

If read transfer cycle is executed, SI/O becomes output
state. When the previous transfer cycle is either pseudo
transfer cycle or write transfer cycle and SI/O is in input
state, uncertain data outputs after tg 7z (min) after the RAS
falling edge. Before that, input should be set high imped-
ance to avoid data contention.

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

Pseudo transfer cycle is available for switching SI/O from
output state to input state because data in RAM isn't rewrit-
ten. This cycle starts when CAS is high DT/OE low, WE low,
and SE high, at the falling edge of RAS. The output buffer in
SI/0 becomes high impedance within tgrz (max) from the
RAS falling edge. Data should be input to SI/0 later than
tgip (min) to avoid data contention. SAM access becomes
enabled after tgp (min) after RAS becomes high. In this cy-
cle, SAM access is inhibited during RAS low, therefore, SC
should not be raised.
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HM534252 Series
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0112-4

Figure 1. Real Time Read Transfer

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

Wirite transfer cycle can transfer a row of data input by L L .

serial write cycle to RAM. The row address of data trans- RAM, Wh".:h is composed °.f dynamic circuits, requires re-
ferred into RAM is determined by the address at the fafling fresh to retain data. Refresh is performed by accessing all
edge of RAS. The column address is specified as the first 512 row addresses every 8 ms. There are three refresh cy-
address to serial write after terminating this cycle. Also in cles: (1) RAS only refres_h cycle, (2) CAS before m (CBR)
this cycle, SAM access becomes enabled after tsp (min) refresh cycle,.and ((_3) Hidden refresh cycle. Bgsndes them,
after RAS becomes high. SAM access is inhibitay during the cycles which activate RAS such as read/write cycles or

transfer cycles can refresh the row address. Therefore, no

RAS low. In this period, SC should not be raised. A h _
refresh cycle is required for accessing all row addresses ev-

* SAM Port Operation ery B ms.
i RAS Only Refresh Cycle: RAS only refresh cycle is per-
Serial Read Cycle formed by activating only RAS cycle with CAS fixed to high
SAM port is in read mode when the previous data trans- by inputting the row address (= refresh address) from exter-
fer cycle is read transfer cycle. Access is synchronized with nal circuits. In this cycle, output is high-mpedance and pow-
SC rising, and SAM data is output from SI/0. If SE is set er dissipatiﬂ is less than that of normal read/write cycles
high S1/0 becomes high impedance and internal pointer is because CAS internal circuits don’t operate. To distinguish
incremented at the SC rising edge. this cycle from data transfer cycle, DT/OE should be high at
. i the falling edge of RAS.
Serial Write Cycle CBR Refresh Cycle: CBR refresh cycle is set by activat-
I previous data transfer cycle is pseudo transfer cycle or ing CAS before RAS. In this cycle, refresh address does not
write transfer cycle, SAM port goes into write mode. In this need to be input through external circuits because it is input
cycle, SI70 data is programmed into data register at the SC through an internal refresh counter. In this cycle, output is in
fising edge like in the serial read cycte. If SE is high, SI/0 high impedance and power dissipation is lowered fike in
data isn't input into data register. Internal pointer is incre- RAS only refresh cycles because TAS circuits don't operate.
mented according to the SC rising edge, so SE high can T_odistinguish this cycle from logic operation set/reset cycle,
mask data for SAM. WE should be high at the falling edge of RAS.
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HM534252 Series

Hidden Refresh Cycle: Hidden refresh cycle performs re-
fresh by reactivating RAS when DT/OE and CAS keep low
in normal RAM read cycles.

SAM Refresh

SAM parts (data register, shift register, selector), orga-
nized as fully static circuitry, don’t require refresh.

Logic Operation Mode

The HM534252 supports logic operation capability on
RAM port. It performs logic operations between the memory
cell data and input data in logic operation mode cycle, and
writes the result into the memory cell (read modify write).
This function realizes high speed raster operations and sim-
plifies peripheral circuits for raster operations.

Logic Operation Set/Reset Cycle (CAS and WE Low at
the falling edge of RAS)

In logic operation set/reset cycle, the following operations
are performed at the same time; (1) Selection of logic opera-
tions and logic operation mode set/reset, (2) Mask data pro-
gramming, (3) CAS before RAS refresh.

Figure 2 shows the timing for logic operation set/reset cy-
cle. This cycle starts when CAS and WE are low at the fall-
ing edge of RAS. In this cycle, logic operation codes and
mask data are programmed by row address and 1/0 pin at
the falling edge of RAS respectively. When write cycie is
performed after this cycle, the logic operation write cycle

starts. In the logic operation mode, the specification of cycle
time is longer than that of normal mode because read-modi-
fy-write cycle is performed internally. in this cycle, logic op-
eration codes and mask data programmed are available until
reprogrammed. In normal mode, mask data is available only
for one RAS cycle. Here, the mask data programmed in nor-
mal mode is named as “temporary mask data” and the one
programmed in logic operation set/reset cycle is named as
“mask data”.

(1) Selection of logic operations and logic operation mode
set/reset

Table 2 shows the logic operations. One operation is se-
lected among sixteen ones by combinations of AO-A3 levels
at the falling edge of RAS. (A4-A8 are Don’t care.) Logic
operation codes (A3, A2, A1, A0) = (0, 1, 0, 1) resets the
logic operation mode. When write cycle is performed after
than, normal write cycle starts. However, even in this case,
mask data is still available. 170 should be at high level at the
falling edge of RAS in logic operation set/reset cycle when
mask data is not used.

(2) Mask data programming

High/low level of 1/0 at the falling edge of RAS functions
as mask data. When I/0 is high, the data is written in write
cycle. When 1/0 is low, the input data is masked and the
same memory cell data remains. Mask data, programmed in
this cycle, is available until reprogrammed. It is advanta-
geous when the same mask data continues.

AQ-A3 X

Mask Data

1/00-1/03 X

0112~5

Figure 2. Logic Operation Set/Reset
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* Table 2. Logic Code

HM534252 Series

Logic Code .
Symbol Write Data Note
A3 A2 Al A0
0 0 0 0 Zero 0
1] o 0 1 AND1 Di e Mi
0 ] 1 0 AND2 DieMi Logic Operation Mode Set
0 1] 1 1 — Mi
0 1 0 ] AND3 Di*Mi
(] 1 0 1 THROUGH Di Logic Operation Mode Reset
0 1 1 0 EOR DieMi + DieMi
0 1 1 1 OR1 DieMi
1 0 ] 0 NOR DieMi
1 0 0 1 ENOR DieMi + DieMi
1 0 1 0 INV1 Di .
ey - Logic Operation Mode Set
1 0 1 1 OR2 Di + Mi
1 1 0 0 INV2 Mi
1 1 ] 1 OR3 Di + Mi
1 1 1 0 NAND Di + Mi
1 1 1 1 One 1
Notes: Di; External data-in
Mi; The data of the memory cell
Lﬁmg‘ Wit cyde | Wit cycle Writscyde |  Wrhe cycle
\ J_\ /Y f‘\ /
ms N /M \
WE "L / “H"\ __L_/_ —u\ /— “H\ f
1/00 e\ 0 Write Masked / “1*Write \__“0"write
1/01 oL / Masked Masked Masked
1/02 "L Masked f_ \__“0"Write Masked /  Masked
1/03 “H" “1"Write \ “0"Write [ 1"write
Logic — AND1 THROUGH AND1 AND?
Mask data is set. Temporary mask
Remarks 1¥O1, 2: Masked data s set, and
Assume that the valid only in this
logic is set to cycle.
“AND1*® 1100, 3: Masked

0112-6
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HM534252 Series

Also, temporary mask data is programmed by falling WE
at the falling edge of RAS in logic operation mode cycle af-
ter mask data is programmed in logic operation set/reset cy-
cle. In this case, temporary mask data is available only for
one cycle.

Logic operation is reset during temporary mask write cy-
cle. It means that external input data is written into 1/0
when temporary mask data is set. Figure 4 shows write
mask and logic operations. These functions are useful when
RAM port is divided into frame buffer area and data area, as
they save the need to reprogram logic operation codes and
mask data.

Write Cycle in Logic Operation Mode (Early Write,
Delayed Write, Page Mode)

Write cycle after logic operation set cycle is logic opera-
tion mode cycle. In this cycle, the following read-modify-write
operation is performed internally.

(1) Reading memory data in given address into internal bus.

(2) Performing operation between input data and memory
data.

(3) Wiriting the result of {2) into address given by (1).

Execute logic operation set/reset cycle
=]

Read 1-word source data

y

Read 1-word destination data

v

Execute logic operation between source data

and destination data

Writethe result of operation into the destination

address
|

(a) Normal Mode

i

Read 1-word source data

‘Write read data into the destination address

(b) Logic Operation Mode

0112-7

Figure 4. Sequence of Raster Operation

Figure 4 shows sequence of raster operation. Raster op-
eration which needs 3 cycles (destination read, operation,
destination write) in normal mode can be executed in one

B ABSOLUTE MAXIMUM RATINGS

write cycle of logic operation mode. it makes raster opera-
tion faster and simplifies peripheral hardware for raster oper-
ation.

Parameter Symbol Value Unit Note
Terminal Voltage V1 ~10to +7.0 v 1
Power Supply Voltage Vce —05t0 +70 v 1
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg —55t0 +125 °C
Note: 1. Relative to Vgs.
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (Tpo = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Yeo 4.5 5.0 5.5 v 1
Input High Voltage Vig 24 — 6.5 v 1
Input Low Voltage vViL —0.5 — 0.8 v 1,2
Notes: 1. All voltages referenced to Vss.
2. — 3.0V for pulse width < 10 ns.
GO HITACH!
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» DC Characteristics (Tpo = 0 to 70°C, Vog = 5V +£10%, Vgs = OV)

HM534252 Series

HM534252-10 | HM534252-11 | HM534252-12 | HM534252-15 i Test Conditions
Parameter | Symbol " - - - Unit Note
Min | Max | Min | Max | Min | Max | Min | Max RAM Port SAM Port
Operat Icci — 70 - 70 — 60 — 55 | mA|RAS, SC = V1, SE = Vi
erating sty N
CAS Cycling |SE = vy, 8C Cyeli 1,2
Current — _ - _ \ L yclhing
Iccr 120 120 100 85 |mAli = Min tscc = Min
I — 7 — 7 — 7 — 7 |mAj___ SC = Vi, SE = V,
Standby cc2 R4S, = VIL — 1~1H 1
Current _ _ _ _ CAS =V = YIL ychng
Iccs 65 55 55 40 |mA IH tscc = Min
RAS Only Iccs | — 70 — 70 — 60 - 55 | mA |RAS Cyeling|SC = Vi, SE = Vi
Refresh CAS = VI4|SE = Vpp, SC Cycling | 2
Current Iccg — 120 — 120 _ 100 - 85 mA tRC = Min tSCC = Min
Page Mod Iccs — 80 — 80 — 70 — 60 [ mA |CAS Cycling SC = Vy,SE = Vig
Current I T — lwmo| — [ o] — | o0 |ma|"AS T iL|SE = Vi, SCCycling 1.3
cCIo tre = Min [tg0c = Min
— — tlces — 60 — 60 -— 50 — 40 mA SC = V]L,ﬁ = Vi
Retnch Curtent. RAS Cycling [55""y,, SC Cycling
efresh Curren — —_ —_ — = Mi .
Icci 110 110 90 70 | mA|[trc = Min tscc = Min
Iccs — 95 — 95 — 90 — 85 |mA|RAS CAs [SC = Vi, SE = Vig
Data Transfer C l" — - 2
Current I - 135 — 135 — 125 — 115 {mA|Cycing  ISE = Vy, SC Cycling
CCi2 trc = Min tsce = Min
Input Leakage _ _ _ _
Current ILr 10 10 10| 10 10 10 10 10 | pA
Output Leakage _ _ _ _
Current Lo 10 10 10| 10 10 10 10| 10 |pA
Output High _
Voltage Vou 24 — 24 — 24 — 24 — V |lopg = —2mA
Output Low =
Voltage VOL — 04 —_ 0.4 — 0.4 — 0.4 \4 IOL = 42mA
Notes: 1. Igc depends on output loading condition when the device is selected. Icc max is specified at the output open condition.
2. Address can be changed less than three times while RAS = Vj.
3. Address can be changed once or less while CAS = V.
e Capacitance (Ty = 25°C, Vgc = 5V, f = 1 MHz, Bias: Clock, I/0 = Vg, Address = Vgg)
Parameter Symbol Min Typ Max Unit
Address Cp — — 5 pF
Clock Ciz — — 5 pF
1/0, 8S1/0 Cro — - 7 pF
G HITACHI
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HM534252 Series

¢ AC Characteristics (T = 010 +70°C, Voc = 5V £10%, Vgg = 0V){1, 11}

Test Conditions
input Rise and Fall Time 5ns

Output Load See figures
Input Timing Reference Levels 0.8V, 2.4V
Output Timing Reference Levels 0.4V, 2.4V

Output Load (A) Output Load (B)

+5v +5v

lou="—2mA lon=—2mA

———. —_——

lov=4.2mA lop=4.2ZmA

1/0 -— si/0
0112-8 0112-9

Note:

Common Parameter

*1. Including scope & jig.

Paramecter Symbol HM534252-10 HMS534252-11 HM534252-12 HM534252-15 Unit | Note
Min Max Min Max Min Max Min Max

&?iﬂ‘?y gﬁ;’e tre 150 — 190 - 220 - 260 — ns

RAS Precharge Time tRP 80 — 80 — 90 — 100 — ns

RAS Pulse Width tRAS 100 10000 100 10000 120 10000 150 10000 ns

CAS Puise Width tcas 30 10000 30 10000 35 10000 40 10000 ns

Row Address Setup Time tASR V] — 0 — 0 — 0 - ns

Row Address Hold Time tRAH 15 — 15 - 15 — 20 — ns
Column Address Setup Time tasc 0 — 0 — 0 — 0 — ns
Column Address Hold Time tcal 20 — 20 — 20 — 25 — ns

RAS to CAS Delay Time tRCD 25 70 25 70 25 85 30 110 ns | 56
RAS Hold Time tRSH 30 — 30 — 35 — 40 — ns

€CAS Hold Time tcsy 100 — 100 — 120 — 150 — ns

CAS to RAS Precharge Time | tcgp 10 — 10 — 10 — 10 — ns
Transition Time (Rise to Fall) | tr 3 50 3 50 3 50 3 50 ns 8
Refresh Period tREF — 8 — 8 — 8 — 8 ms

DT to RAS Setup Time tpTs 0 — 0 - 0 — 0 — ns

DT to RAS Hold Time tbTH 15 — 15 — 15 — 20 — ns
Data-in to OF Delay Time tpzo — 0 — 0 — 0 — ns
Data-in to CAS Delay Time tpze — 0 — 0 — 0 — ns

@ HITACHI
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HM534252 Series

Read Cycle (RAM), Page Mode Read Cycle

HM534252-10 HM534252-11 HM534252-12 HM534252-15 .
Parameter Symbol - - - - Unit | Note

Min Max Min Max Min Max Min Max
Access Time from RAS tRAC — 100 — 100 — 120 — 150 ns 2,3
Access Time from CAS tcac — 30 —_ 30 — 35 — 40 ns 3,5
Access Time from OF toAC — 30 — 30 — 35 — 40 ns 3
Address Access Time tAA — 45 _ 45 - 55 - 70 ns 3,6
Output Buffer Turn-off Delay
Referenced to CAS YOFF1 - % - % - 0 - 40 ns 7
Output Buffer Turn-off Delay
Referenced to OF tOFF2 - 3 - 3 - 0 - “ ns 7
Read Command Setup Time tRCS 0 — 0 — 0 — o} — ns
Read Command Hold Time tRCH 0 — 0 — 0 — a — ns 12
Read Command Hold Time
Referenced to RAS tRRH 10 — 10 — 10 — 10 — ns | 12
RAS to Column Address
Delay Time tRAD 20 55 20 55 20 65 25 80 ns | 5.6
Page Mode Cycle Time tpc 55 —_ 55 — 65 — 80 — ns
CAS Precharge Time tcp 10 — 10 — 15 — 20 — ns
Access Time from CAS
Precharge tACP — 50 _ 50 —_ 60 — 75 ns

Write Cycle (RAM), Page Mode Write Cycle

HM534252-10 HM534252-11 HM534252-12 HMS534252-15
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Write Command Setup Time twes 0 - 0 — 1] — 0 — ns 9
Write Command Hold Time twcH 25 — 25 -— 25 — 30 — ns
Write Command Pulse Width twp 15 — 15 — 20 — 25 — ns
Write Command to RAS trwL | 30 — 30 — 35 — 40 — | ns
;V;:‘tie ﬁ;r:mand to CAS tewL 30 . 30 . 35 . 40 . ns
Data-in Setup Time tps 0 — 0 — 0 — 0 — ns 10
Data-in Hold Time {DH 25 — 25 — 25 — 30 — ns 10
WE to RAS Setup Time tws 0 — 0 — 0 — 0 — ns
WE to RAS Hold Time twH 15 — 15 — 15 — 20 — ns
Mask Data to RAS Setup Time | tys ] —_ 0 — 0 — 0 — ns
Mask Data to RAS Hold Time | tmu 15 — 15 — 15 — 20 — ns
gl%{ﬁold Time Referenced \OEH 10 _ 10 _ 15 - 20 _ s
Page Mode Cycle Time tpc 55 — 55 — 65 — 80 — ns
CCAS Precharge Time tcp 10 - 10 — 15 — 20 — ns
@ HITACHI
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HM534252 Series

Read-Modify-Write Cycle

HM534252-10 HM534252-11 HM534252-12 HM534252-15 3
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Read Modify Write Cycle Time | trwc 255 — 255 - 295 - 350 — ns
RAS Pulse Width tRWS 165 10000 165 10000 195 10000 240 10000 ns
CAS to WE Delay tcwD 65 — 65 — 75 — 90 — ns 9
Column Address to WE Delay | tawp 80 — 80 — 95 — 120 — ns 9
OE to Data-in Delay Time toDD 25 — 25 — 30 — 40 — ns
Access Time from RAS tRAC — 100 — 100 — 120 — 150 ns 2,3
Access Time from CAS tCAC — 30 —_ 30 — 35 — 40 ns 3,5
Access Time from OF toAC —_ 30 — 30 — 35 — 40 ns 3
Address Access Time tAA — 45 — 45 — 55 — 70 ns 3,6
RAS to Column Address Delay | trap 20 55 20 55 20 65 25 80 ns 5,6
Output Buffer Turn-off
Delay Referenced to OE toFF2 - 2 - % - 30 - 0 ns
Read Command Setup Time trRCS 0 — 0 — 0 — 0 — ns
Write Command to RAS
Lead Time tRWL 30 — 30 — 35 — 40 — ns
Write Command to CAS
Lead Time tcwL 30 — 30 — 35 — 40 — ns
Write Command Pulse Width twp 15 — 15 — 20 — 25 — ns
Data-in Setup Time tDs 0 — 0 — 0 — 1} — ns 10
Data-in Hold Time tpH 25 — 25 — 25 — 30 — ns 10
WE to RAS Setup Time tws 0 — 0 — 0 — 1} — ns
WE to RAS Hold Time tWH 15 — 15 — 15 — 20 - ns
Mask Data to RAS Setup Time | tys 0 — 0 — 0 — a — ns
Mask Data to RAS Hold Time tMH 15 — 15 — 15 — 20 — ns
OE Hold Time Referenced
o WE tOEH 10 — 10 — 15 — 20 — ns
Refresh Cycle
HMS534252-10 HM534252-11 HMS534252-12 HM534252-15 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Setup Time
(CAS Before RAS Refresh) | 'CSR 10 - 10 - 1o - 10 - | ™
CAS Hold Time
(CAS Before RAS Refresh) | 'CHR | 20 - 20 - = - 30 - ™
RAS Precharge to CAS
Hold Time tRPC 10 — 10 — 10 — 10 — ns
@ HITACHI
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HM534252 Series

Transfer Cycle

HM534252-10 HM534252-11 HM534252-12 HM534252-15 i
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
WE to RAS Setup Time tws 0 — 0 — 0 — 0 — ns
WE to RAS Hold Time twH 15 — 15 — 15 — 20 — ns
SE to RAS Setup Time tEs 0 — 0 - 0 — 0 — ns
SE to RAS Hold Time tEH 15 — 15 - 15 — 20 — ns
RAS 10 SC Delay Time tSRD 25 - 30 — 30 — 35 — ns
SC to RAS Setup Time tsRS 30 — 40 — 40 — 45 — ns
DT Hold Time from RAS tRDH 80 — 90 — 90 — 110 — ns
DT Hold Time from CAS tcDH 20 — 30 — 30 — 45 - ns
Last SC to DT Delay Time tsDD 5 — 5 — 5 — 10 — ns
First SC to DT Hold Time tSDH 20 — 25 — 25 — 30 — ns
DT to RAS Lead Time tDTL 50 — 50 — 50 — 50 — ns
g%l‘:{:}'l"e Referenced | v | 20 — 25 — 25 — 30 — | ms
DT Precharge Time tpTP 30 — 35 — 35 — 40 — ns
Serial Data Input Delay 1SID 50 - 60 - 60 — 75 — | us
%&ﬁ; IT“}::: to 1SZR - 10 — 10 - 10 — 0 | s
%S:;g‘;:ﬁ“{%ﬁ“ Tumn-off |\ 10 50 10 60 10 60 10 75 ns 7
RDAc;lasyt%isr;:t (Low-Z) tRLZ 5 - 10 — 10 - 10 — | =
Serial Clock Cycle Time tsce 30 — 40 — 40 — 60 — ns
Serial Clock Cycle Time tscez 40 — 40 — 40 — 60 — ns 13
Access Time from SC tscA — 30 — 40 — 40 — 50 ns 4
Serial Data-out Hold Time tSOH 7 — 7 — 7 — 7 - ns 4
SC Pulse Width tsc 10 — 10 —_ 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — 10 — ns
Serial Data-in Setup Time ts1S 0 — 0 — 0 — 0 — ns
Serial Data-in Hold Time tSIH 15 — 20 — 20 — 25 — ns
Serial Read Cycle
HMS534252-10 HM534252-11 HMS534252-12 HM534252-15 ]
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Serial Clock Cycle Time tsce 30 — 40 — 40 — 60 — ns
Access Time from SC tsca — 30 — 40 — 40 — 50 ns
Access Time from SE 1SEA — 25 — 30 — 30 — 40 ns
Serial Data-out Hold Time tSOH 7 — 7 — 7 — 7 — ns
SC Pulse Width tsc 10 — 10 — 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — 10 — ns
Doy Outpt Buffer Turn-ofl | 1gpz | — 25 - 25 — 25 — | ons | 7
O HITACHI
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HM534252 Series
Serial Write Cycle

HM534252-10 HM534252-11 HM534252-12 HM534252-15 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Serial Clock Cycle Time tsce 30 — 40 — 40 — 60 — ns
SC Pulse Width tsc 10 — 10 — 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — 10 — ns
Serial Data-in Setup Time ts1s 0 — 0 — 0 —_ 0 — ns
Serial Data-in Hold Time 1SIH 15 — 20 — 20 —_ 25 — ns
Serial Write Enable —
Setup Time tsws 0 0 - 0 - 0 - ns
Serial Write Enable Hold Time | tswg 30 — 35 — 35 — 50 —_ ns
Serial Write Disable
Setup Time tswis 0 - 0 - 0 - 0 - ns
Seriai Write Disable
Hold Time ISWIH 30 — 35 — 35 — 50 — ns
Logic Operation Mode
HM534252-10 HM534252-11 HM534252-12 HM534252-15 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Hold Time (Logic
Operation Set/Reset Cycle) FCHR | %0 - %0 - 100 - 120 - os
RAS Pulse Width in
Write Cycle tRFs 140 10000 140 10000 165 10000 200 10000 ns
CAS Pulse Width in
Write Cycle tCFs 60 10000 60 10000 70 10000 80 10000 ns
CAS Hold Time in Write Cycle | tpcsy 140 — 140 — 165 — 200 — ns
RAS Hold Time in Write Cycle | tpgrsy 60 — 60 — 70 — 80 — ns
‘Write Cycle Time tFRC 230 — 230 — 265 — 310 — ns
Page Mode Cycle Time
(Write Cycle) tppC 85 — 85 — 100 — 120 — ns

Notes: 1. AC measurements assume ty = 5 ns.
2. Assume that tpcp < trep (max) and tpap < trop (max). If IRCD Of tRAD is greater than the maximum recommended
value shown in this table, tp o exceeds that value shown.
3. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
4. Measured with a load circuit equivalent to 2 TTL loads and 50 pF.
5. When tpcp 2 trep (max) and tpap S trap (max), access time is specified by tcac.
6. When trcp S trep (max) and tRap 2 trap (max), access time is specified by taa.
7. topF (max) is defined as the time at which the output achieves the open circuit condition (Voyg — 200 mV, Vor +

200 mV).

- Vg (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between

Viy and Vyp.

9. When twcs 2 twcs (min), the cycle is an early write cycle, and 1/O pins remain in an open circuit (high impedance)
condition. When tawp 2 tawp (min) and tewp 2 tcwp (min), the cycle is a read-modify-write cycle; the data of the
selected address is read out from a data output pin and input data is written into the selected address. In this case, imped-
ance on 170 pins is controlled by OE.

10. These parameters are referenced to CAS falling edge in early write cycles or to WE falling edge in delayed write or read-
modify-write cycles.

11. After power-up, pause for 100 ps or more and execute at least § initialization cycles (normal memory cycles or refresh
cycles), then start operation.

12. If either trcy or trRry is satisfied, operation is guaranteed.

13. tg¢(y is defined as the last SAM cycle time before read transfer in read transfer cycle (1),

oo

@ HITACHI
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HM534252 Series

H TIMING WAVEFORMS
¢ Read Cycle

tac
RAS I— taas | (_'—_4
\‘ tar \
taco tasw
tesw
tenr
TAS teas

saarss I o) (oo $¢///////////////////L
I |

l
w T | e R

trac torry
tas

1/0 : -] Valid >—

(Output) ~N an
tozc .l';“;

@

(Input) tozo
tory totn torr2

e T i A

« Early Write Cycle

o112-10

Tac
RS — tras
tar
K \
taco tasn
teaw | tene
CTAS 4 teas
\ﬁF—
toan
tasa tman tasc
r.i
.
Address Row )@{ Caolumn '/ /
twes
tws| | tww ™ twen
twr
W *1 7
tus tun tos{ [tow
1/0 Valid
* "
(input) | ! Din
1/0 High-Z
(Output) ¢
ors torn

4

LT i i,
7/ . Don't care.

F
B/OE W

o112-1

Note: *1. When WE is high level, all the data on 1/0s can be written into the memory cell. When WE is low level, the data on 1/0s
are not written except for the case that the IO is high at the falling edge of RAS.

@G HITACHI
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HM534252 Series

¢ Delayed Write Cycle

OT/OF

1/0
(Input)

/0

tac ]
\ thas
taco Lasw tene
teas |
tesn
|

4 #W//// J////,////////7/
////////l////////f/

Ty Yam
Cowy

tuy

A T
o W TTTTITITITIITL,

High-2

{Output)

. Dan’t care.

0112-12

Note: *1. When WE is high level, all the data on 1/0s can be written into the memory cell. When WE is low level, the data on 1/0s
are not written except for the case that the 1/0 is high at the falling edge of RAS.

* Read-Modify-Write Cycle

s

Address

1/0
(Input)

1/0

J —
L Taws
RAS tae
t
tear GAS

—

I =S

ws (fwn tacs

H ﬁk
g N L
wf a1 “
.

(Output)

an
TS torn loac] Itorrz toem

oV/0E /|

///'A Z Don't care.

0112-13

Note: *1. When WE is high level, all the data on 1/Os can be written into the memory cell. When WE is low level, the data on I/Os
are not written except for the case that the 1/0 is high at the falling edge of RAS,

@ HITACHI
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HMS34252 Series

* Page Mode Read Cycle

w N

tenr

fe—Tnco

teas teas
s ._.!Inn St ter \: 1

tasa]| [tes l
e R

ssc) o u
O o U I, = I,

t
:T oac fterr Ec' teac | torrs
1/0 - Valid - I vaiid )
Ou N Dout r N Dout X p Dout 4
(Output) L A k 7 kot A
tozc toze tozc
food -
1/0 k. B
(Input) / / / tozo 4

torsz

e T R 777770, 77770, Y7777

. Don't care.

0112-14

¢ Page Mode Write Cycle (Early Write)

tac
TS 3 Taas 1 tee K
t t t
can e u e fone
taco teas teas teas
e -
s o N e N
et
tasc | |t t sc [tean
et

W S o ) D NI I
w X AL L\ 7,

Twr twr twr
tus L',ﬂ_ tosl {fom togl | tow t ton
" X v.n
/0 .l Valid Valid Valid
(Input) Din Din Din
I
High-2

1/0
(Output) ‘D“ ,

oo ﬁ W///////////////////////////////////

V//) : Don't care.

0112-15

*1, When WE is high level, all the data on I/Os can be written into the memory cell. When WE is low level, the data on 1/0s

Note:
are not written except for the case that the I/0 is high at the falling edge of RAS.

G HITACHI
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HM534252 Series
¢ Page Mode Write Cycle (Delayed Write)

L A N
t tee
nco as ces .
L
t ¢
tase| ==

D{er 7 XK1 TTTTT]

tos| [tow |

o D KT EN T TN 7777,

1/0 ! High-Z

wae 7 X777777777;

EZ’/] . Don't care.

TAS

0112-16

*1. When WE is high level, all the data on I/Os can be written into the memory cell. When WE is low level, the data on 1/0s
are not written except for the case that the 1/0 is high at the falling edge of RAS.

* RAS Only Refresh Cycle

Note:

tac
A tar t\_

tenr ! Lﬂ
v/ /1]

aaress /Mo ji(/////////////////////ﬂ

t/0
(Output)

e, Q7T TTTTT,
wee PN 7T T T,

: Don't care.

tras

E

0|
2=
w
~

a112-17
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HM534252 Series

CAS Before RAS Refresh Cycle

fRas lm:|<—'RP_>
\

fe— trp ——

trec tesr ‘o

RAS 7
CAS

saans LI T 7T 777777,

v LT T T T T T
LU T T 7777777

Jo—— terr ——

(oot
(Ou“,':g High-Z
o /LI T T T 7777
A vonecars
* Hidden Refresh Cycle
tre e
tras } Yras 1
- = =
tere tRen . e —] ! feHr m
r

.
w 7

tasp "T‘ASC ‘ﬁhl
Addrass Row JF cowne R/ /LI T,
tres RrH
|<-—-
v LT T//////////////{j////
\_'_orn
o ;‘{8 " Valtid Data Out —
iAc‘CAc —» orrz

ﬂfﬁ o] o1 fonc.
o7 /o % /
Y070
‘oz High-Z

1/0

(Input)
m : Don't care
1111111

GO HITACHI

powered by ICminer.cormn LA America, L td, « Hitachi Plaza £ 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 » (415) 589-8300

1063



HM534252 Series

* Read Transfer Cycle {(1)*1. "2

Powered bv Icpn%seﬂcom Electron}iq(lzl-ta%rr]zlervrgerwcé

s - : o [
— ]
[ 1 tasm LI
AL | P
Address Row m Shdseem K///////{ﬁ////////////

Teom

L

/0

=

1 11 ]
LT T

LTTY J
1

High-2

(Output)

cou

10
(Ingut)

77,

{1

e
L1 T T

oot

tors

tore

S1/0
(Output)

SI/0

4 tace tson tyom
sC \ tac :
Laow
5 V1) SR 1) G 1), R
tpen Previous Row =—] New Row
High-2

(input)

< Don't care.

0112-20

Notes:

*2. SE is in low level. (When SE is high, SI/O becomes high impedance.)
*3. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.

* Read Transfer Cycle (2)*1.*2

*1. When the previous data transfer cycle is a read transfer cycle, it is defined as read transfer cycle ().

Lae
— tons N T,
S k B L -
e tea | teer
-1

*3 teap

(23 e
taan tase tean

Address % Row M s:;’drs.':"'

[ tess

/0

4
1

w I

e XTI

[T

ton

|
High-2 |

(Output)

1O
(input)

ooy
[[ T[T

[T

tors
DY/OE I

tors

SC

il ==

i e I i
oy P 77777/ TR
oy X3P

m:oon'! care

KX : Inhibit rising transient

0112-21

Notes:

*2. SE is in low level. (When SE is high, SI/0 becomes high impedance.)
*3. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.

td.e

ODVRI

erica,

G HITACHI

*1. When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as read transfer cycle (2).
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HM534252 Series

* Pseudo Transfer Cycle

taas
RAS Ter \
taco tasw toar
CAS o teas !
tase tas
RAN

7{ l——’F"*' tean
B XTI
e "ljl///////////////’/ﬁ‘/////////////1//

wer T\ [ [T o ..
, L JOCK] - inhibit rising transient

T ////////////{ﬂ [TITTTITTIIIT e
s OHEAONENHSS =
I /////////7)( = NI

tsom

 ——

SiI/0
(Output)

Note: *1. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.
s Write Transfer Cycile

2]
s tr
taco Logn [T
] . iy S
oAs . e y

e X N EE NI TN
AR
e ﬁ“?///j///////////////////////////////
= 7 J*?//////////////{1/////44//////////7/

m < Inhibit rising transient
L tano
s - lagr ZQ_—A! \

t
. I iss

o o WLTTTTTTTN e W TTT7K %
si/o High-2
(Output)

Note: *1. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.
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HM534252 Series
® Serial Read Cycle

tras
RS t’:: '
ovoe [[/11LIILT AL
SE
__F.T_J tace tact
tac Jtec =l tac
Y ™ N (1) (nr2) \ /
2o Lic Tsea  Lagn |
SI1/0 // ' Vaiid Vahi Valid
(Outpt) ’I’/ ("'s'or;-:;: T Tamn Ty
. Don't care.
0112-24
» Serial Write Cycle
tras
RS N torn f
r”‘ !
oo [J7[7[TTTT77 77T/ K/[[[///1]]4
SE Tswis , Lawmn
t [ WH —ey ‘I-‘—‘—
SC tsce 14 'sc:' ., {:cc tsce l_lq_—/_
_/ (n—2) (n~1) () (y— ] (n+1)
o o X/ DX %0 e
fan tam tag  tam
/73 : Don't care.
0112-25

Notes:

@ HITACHI

*1. When SE is high level in a serial write cycle, data is not written into SAM, however, the pointer is incremented.
*2. Address 0 is accessed next to address 511.
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HM534252 Series

* Logic Operation Set/Reset Cycle

e e

‘Ras tp —

o . 3
PC

s rchr F tere

CAS

1, S /I
« 7 | W s

w8 T XTI

o

orm 77T

Notes: *1. Logic code AO—A3.
*2. Write mask data.
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HM534252 Series

B LOGIC OPERATION MODE TIMING WAVEFORMS
¢ Early Write Cycle

1 ..e.,::: ' =
O P 1) SRS /111111011
N S 1) S U111
o I I

Note: *1. When WE is high, all the data on 1/0s can be written into the memory cell. When WE is low, the data on 1/Os are not

written except for the case that the 1/0 is high at the falling edge of RAS.
¢ Delayed Write Cycle

ms N ' X:\_

Addressm Row " Column M///// //////////
]
w T //////J/////

twi [t awi———=]

oee []/ \/////f/////////

ot o
o TIL =+ QXA v WTTTTTT]]]

1/0 High-2Z : Don't care.
(Output)

0112-28

1. When WE is high, all the data on 1/Os can be written into the memory cell. When WE is low, the data on I/Os are not
written except for the case that the I/0 is high at the falling edge of RAS.

Note: *

G HITACHI
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* Page Mode Write Cycle (Delayed Write)

HM534252 Series

I tere

- I trrs -

RAS tRP N
le— tresn —— j— trpc teRsH—»]
letecp»{_YoFs fers {CFS | leterp>

cas _H oRaw o

o t t
tasal || [tasc toun A% | toan | s AH
Address Row _J Column Column Column)
— f— "WH W tc
t towr fow WL o
WS typ twp el
WE *1
tos tos
s fou  tpg | erflon o
1/0 a‘ Valid Valid Valid
(Input) Dip Dip D,
( I/O) High-Z
Output
I*BE toEn
DT/0E Tcﬂ ‘K::f:::::
FZ]: Don't care

a112-29

Note: *1. When WE is high, all the data on 1/Os can be written into the memory cell. When WE is low, the data on I/Os are not
written except for the case that the 1/O is high at the falling edge of RAS.

¢ Page Mode Write Cycle (Early Write)

RAS

CAS

Address

|4—— [—]
ooy 2D H 5 Y/ K

N/

1/0

High-Z

(Output) tors totH

Pl
or/ee [f NI

EZ3: Don't care

0112-30

Note: *1. When WE is high, all the data on I/Os can be written into the memory cell. When WE is low, the data on 1/Os are not
written except for the case that the I/0 is high at the falling edge of RAS.

G HITACHI
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
19.2(0.756 ’
22.0 (0.866)
2°‘32'“"‘(°'8°°"‘""9 72.86max(0.900max)
ﬁnnﬁnnnn e % 8 10 =~
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0,89 1.3 7.62(0.300) o890 1.3 ? 7.62(0.300
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hiR g 2548:44 38 g0
2.54#0.25 0482010 ° Vg /- 0;05."._ ; 4820, S Nz 0.2528:55
(0.100t0070)  (0.01920.004) T o%s (0010%8:883) | (0.100%0070) 0.0190.008) S e ooy
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22.86max(0.500max) 24.5 (0.965)
8 10 - 25.4 max(1.000max)
O aocirr o I 20 1M =~
] ® T
NIXE nmnmonooomaan $ 0%
b SiEG NIXE
el b SIER
~
o} s o aRg
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-ine Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
« DP-22N *DP-22NB T-90-20
27.08 (1.065) 27.08 {1.066)
27.90max(1.098max) 27.90max(1.098 max)
x ~
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51E D W@ 4496203 001831k 828 -HITE—PACKAGEINFORMATION
¢ Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2

« DP-28C - * DP-28N T-90-20

34.70(1.386)

35.56max{1.400max) 36.0 (1.417)
28 15 37.32mex(1.470max)
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i P E;
p vin Blah
O 22 [¢] &g
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oo oo o oog Il Bl 7
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53 E D WE u4uSb203 0018317 7b4 EEHITE

PACKAGE INFORMATION —
oﬂg;agqn-||ne Plastic HITA(HT/ LOGIC/ARRAYS/MEH Unit: mm (inch) Scale 3/2
*ZP-20 * ZP-24 T-90-20
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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2

* CP-20D ® CP-20DA

T-90-20

6.710.28
(0.264£0.011)

)

(0.13840.010,
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*

* TFP-20DA
8.0(0.315)

8.2 max
(0.323 max)| 4 |

20

18.40 (0.724)

10

0.50 (0.020

* TFP-20DAR
8.0 {0.315)
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18.40 (0.724)

1

SIE D B 449L203 00LA3L9 537 MBHITZ
HITACHI/ LOGIC/ARRAYS/HEN Unit: mm (inch) Scale 3/2
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