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HM534253 Series

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

B DESCRIPTION

The HM534253 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 asynchronously. It can transfer data between
RAM and SAM and has a write mask function. In addition, it has two new functions.
Flash write clears the data of one row in one cycle in RAM. Special read transfer
internally detects that the last address in SAM is read and transfers the next data of
one row automatically from RAM if a transfer cycle has previously been executed.
These functions make it easier to use the HM534253.

8 FEATURES

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

RAM. e 256k-word x 4-Bit

SAM L e e e 512-word x 4-Bit
s Access Time RAM . ................. . iiiivuunnn, 100 ns/120 ns/150 ns (max)
. SAM ... 30 ns/40 ns/50 ns {max)
eCycleTime BRAM ............ooiriuiininannn... 190 ns/220 ns/260 ns (min)
. SAM .. e 30 ns/40 ns/60 ns (min)
¢ | ow Power

Active RAM ... ... 385 mW (max)
. SAM L e 275 mW (max)

Standby ... e s 40 mW (max)

* High-Speed Page Mode Capability

* Mask Write Mode Capability B PIN OUT

“T-46-23-20

HM3534253JP Series

(CP-28D)

HMS534253ZP Series

3DzP28

* Bidirectional Data Transfer Cycle HM534253JP Series HM534253ZP Series
Between RAM and SAM Capability
* Special Read Transfer Cycle Capability /02 2 1 DSF
* Flash Write Cycle Capability e o suos,
® 3 Variations of Refresh (8 ms/512 cycles) SC 8 7Ves
RAS Only Refresh SI1/01 10 $81/00
CAS Before RAS Reiresh '/% 12 11 D
Hidden Refresh . B
* TTL Compatibie A6 18 17 A8
AL 20 19 A5
H ORDERING INFORMATION A7 22 21 Vee
- A2 24 2343
Part No. Access Time Package AC 26 25 A}
HM5342531P-10 100ms 400 mil 28-pin ChS 28 21 0sF
HM5342531P-12 120 ns Plastic SOJ
HM534253JP-15 150 ns (CP-28D) (Top View) (Bottom View)
HM534253ZP-10 100 ns 400 mil 28-pin
HMS534253ZP-12 120 ns Plastic ZIP
HM534253ZP-15 150 ns (ZP-28) W PIN DESCRIPTION
Pin Name Function
Ap-Ag Address Inputs
1/0p-1/03 RAM Port Data Inputs/Outputs
S1/0p-S1/04 SAM Port Data Inputs/Outputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
DT/OE Data Transfer/Output Enable
5C Serial Clock
SE SAM Port Enable
DSF Special Function Input Flag
QSF Data Register Empty Flag
Vce Power Supply
Vss Ground
NC No Connection
G HITACHI
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@ BLOCK DIAGRAM

HM534253 Series
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H 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 cycle of
the HM534263.

¢ Table 1. Operation Cycles of the HM534253

Input Level at the Falling Edge of RAS Operation
CAS | DTI/OE | WE | SE | DSF Cycle

H H H X L RAM Read/Write

H H H X H Color Register Set

H H L X L Mask Write

H H L X H Flash Write

H L B | x | o | ShecalRead

H L B | x| m | pciRead

H L L H X Pseudo Transfer

H L L L X Write Transfer

L X X X X CBR Refresh

Note: X: Don’t care.

CAS (input pin): Column address is put into chip at the fall-
_ing edge of CAS. TAS controls output impedance of 170 in
RAM.

Ag-Ag (input pins): Row address is determined by Ap-Ag
level at the falling edge of RAS. Column address is deter-
mined by Ag-Ag 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 HM534253 turns to mask write mode. According to
the 1/0 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 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).

1/0p=1/03 (input/output pins): I/O pins function as mask
data at the falling edge of RAS (in mask write and flash
write mode). Data is written only on high I/0 pins. Data on
low 170 pins are masked and internal data are retained. Af-
ter that, they function as input/output pins as those of a
standard DRAM.

DT/OE (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 is output 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 BE is high, SI/0
is in the high impedance state in serial read cycle and data
on SI/0 is not put 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.

S1/09-81/03 (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 special read transfer
cycle or special read initialization cycle, SI/O outputs data.
When it was a pseudo transfer cycle or write transfer cycle,
SI/0 inputs data.

DSF (input pin): DSF is a special data input flag pin. It is set
to high when new functions such as color register set, spe-
cial read transfer, and flash write, are used.
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HM534253 Series

QSF (output pin): The HM534253 has a double buffer orga-
nization which includes two SAM data registers to relax the
testriction of timings of DT/OE and SC in real time transfer
cycle. QSF flag turns high when output from one of SAM
data registers finished (data register empty flag). If the con-
dition is detected and special read transfer cycle is execut-
ed, data is transferred to the empty register. SC (serial
clock) and data transfer cycle can be set asynchronously
because detection of the last address in SAM and change of
data register are executed automatically in the chip. It
makes the system design flexible.

B OPERATION OF HMS534253
* Operation of RAM Port

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

Row address is entered at the RAS falling edge and col-
umn address at the TAS falling edge to the device as in
standard DRAM. Then, when WE is high and DT/OE is low
while CAS is low, the selected address data is output
through 1/0 pin. At the falling edge of RAS, DT/OE and
CAS become high to distinguish RAM read cycle from trans-
fer cycle and CBR refresh cycle. Address access time (tan)
and RAS to column address delay time (trap) specifications
are added to enable high-speed page mode.

RAM Write Cycle (Early Write, Delayed Write, Read
Madify Write) (DT/OE high, TAS high, DSF low at the fall-
ing edge of RAS)

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

When CAS and WE are set low after driving FAS low, a
write cycle is executed and 1/0 data is written in the select-
ed addresses. When all 4 1/0s 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 TAS falling edge, this cycle
becomes an early write cycle and /O becomes high imped-
ance. Data is entered at the CAS faliing edge.

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

If WE is set low after towp (min) and tawp (min) after the
CAS talling edge, this cycle becomes a read modify write cy-
cle and enables read/write to execute in the same address
cycle. In this cycle also, to avoid 170 contention, data should
be input after reading data and driving OE high.

T-46-23-20

¢ 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 1/O. Whether or not an I/0 is written depends on I/0
level (mask data) at the falling edge of RAS. Then the data
is written in high 1/O pins and masked in low ones and 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,
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 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 ad-
dress delay time (trap), and access time from CAS pre-
charge (tacp) are added. In one RAS cycle, 512-word mem-
ory cells of the same row address can be accessed. It is
necessary to specify access frequency within tgag max
(10 ps).

¢ Flash Write Function (See figure 1)

* Color Register Set Cycle (CAS*DT/OEeWE high, 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. 4 bits of internal col-
or register are provided at each 1/0. This register is com-
posed of static circuits, so once it is set, it preserves the
data until reset, The data set is just as same as in the usual
write cycle except that DSF is set high at the falling edge of
RAS, and early write and delayed write cycle can be execut-
ed. In this cycle, memory array access is not executed, so it
is unnecessary to give row and column addresses.

* Flash Write Cycle (CASeDT/OE high, WE low, DSF high at
the falling edge of RAS)

In a flash write cycle, a row of data (512 x 4 bit) is
cleared to 0 or 1 at each 1/0 according to the data of color
register mentioned before. It is also possible to mask 170 in
this cycle. When CASeDT/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 to 1/0. Mask data is as same as that of a RAM
write cycle. High 1/0 is cleared, low I/0 is not cleared and
the internal data is preserved. Cycle time is the same as
those of RAM read/write cycles, so all bits can be cleared in
1/612 of the usual cycle time.
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Figure 1. Use of Flash Write
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¢ Transfer Operation

The HM534253 provides the special read initialization cy-
cle, special read transfer cycle, pseudo transfer cycle, and
write transfer cycle as data transfer cycles. These transfer
cycles are set by driving DT/OE low at the falling edge of
RAS. They have the 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) Special read initialization cycle,
Special read transfer cycle: RAM — SAM
(b) Write transfer cycle: RAM «— SAM

(3) Determine input or output of SAM I/0 pin (SI/0) Special
read initialization cycle: S1/0 output

Pseudo transfer cycle, write transfer cycle: S1/0 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
neod to be set because SAM start address can be
latched internally.

Special Read Initialization Cycie (TAS high, DT/OE low,
WE high, DSF low at the falling edge of RAS)

it CAS is high, DT/OE is low, WE high, and DSF low at
the falling edge of RAS, this cycle becomes a special read
initialization cycle. Special read initialization is used (1) to
start special read transfer operation and (2) to switch SAM
input/output pin (Si/0), set in input state by pseudo transfer
cycle or write transfer cycle, to output state.

If the clock is set as mentioned before, address of SAM
transfer word line is set to row address and first SAM ad-
dress to access (SAM start address) to column address, it
becomes possible to execute SAM read after tggp (min) af-
ter AAS is high. In this cycle, SI/O outputs uncertain data
after the RAS falling edge. So when SAM is in input state
before executing this cycle, it is necessary to stop input be-
fore the RAS falling edge.

SAM access is inhibited while RAS is low in this cycle. SC
should not be raised during RAS low.

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

Ordinary multiport video RAM has some problems; (1) se-
vere limitation on timings between processor clock DT/OE
and CRT clock SC, (2) complicated external control circuit to
detect SAM last address externally and to insert transfer cy-
cle synchronously. Special read transfer cycle makes it pos-
sible to relax the timing limitations and to set serial clock
(SC) and transfer cycle perfectly synchronously.

Figure 2 shows the block diagram for a special read
transfer. SAM double buffers are composed of two data reg-
isters (DR). When data is read out from DRO serially, special
read transfer cycle transfers a row of RAM data, which will
be read from SAM next, to DR1.

The end of data read from DRO is detected internally and
data register switching circuit automatically switches to DR1
output. So data can be output continuously.

51E D =8 y4yuSL203 0019385 1Tc EEMHITE
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Figure 3 shows special read transfer operation sequence.
QSF flag indicates that reading out from data register has
finished (data register empty flag), and special read transfer
can be executed while QSF is high. At first, special read op-
eration starts by executing a special read initialization cycle.
So QSF becomes high, the processor gives row address
and SAM start address, which is need next, to the memory,
and inserts a special read transfer cycle. Data register be-
comes full after a special read transfer cycle, so QSF be-
comes low during the cycle. When the last SAM address is
accessed, QSF becomes high and the data register, which
outputs from the next SAM address, changes, and serial ac-
cess can be executed.

By executing these handshakes, serial clock and transfer
cycle can be executed perfectly asynchronously, and flexibil-
ity of the system design is improved.

Special read transfer cycle is set by making CAS high,
DT/CE low, WE high, and DSF high at the falling edge of
RAS (same as for special read initialization cycle except
DSF). Like in other transfer cycles, the address of the word
line to transfer into data register is specified by row address
and SAM start is specified by column address. When the
last SAM address data is output, the next data is output
from the SAM start address specified by this RAS cycle.
This transfer cycle can be executed asynchronously with
SAM cycle. However, it is necessary to execute SAM access
after RAS becomes high after SAM start address is speci-
fied by RAS cycle. (See figure 4.) )

QSF should be high at the falling edge of RAS to execute
a special read transfer cycle. A cycle whose QSF is low is
neglected (refresh is executed). When the previous transfer
cycle is a pseudo transfer or write transfer cycle and SI/0 is
in input state, special read transfer cycle cannot be used
(neglected). Special read initialization cycle is required to
switch SI/0 to output state.

Pseudo Transter Cycle (CAS high, DT/OE low, WE low,
and 5E high at the falling edge of RAS)

Pseudo transfer cycle is available for switching SI/0 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/O becomes high impedance within tgrz (max)
from the RAS falling edge. Data should be input to SI/O lat-
er than tg)p (min) to avoid data contention. SAM access be-
comes enabled after tggp (min) after RAS becomes high,
like in the special read initialization cycle. In this cycle, SAM
access is inhibited during RAS low, therefore, SC should not
be raised.

Write Transfer Cycle (CAS high, DT/OE low, WE low, and
SE 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 trans-
ferred into RAM is determined by the address at the falling
edge of RAS. The column address is specified as the first
address to serial write after terminating this cycle. Also in
this cycle, SAM access becomes enabled after tggp (min)
after RAS becomes high. SAM access is inhibited during
RAS low. In this period, SC should not be raised.
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Figure 2. Block Diagram for Special Read Transfer
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Figure 3. Special Read Transfer Operation Sequence
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Figure 4. The Restriction of Special Read Transfer
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HM534253 Series
H SAM PORT OPERATION

® Serial Read Cycle

SAM port is in read mode when the previous data trans-
fer cycle is special read initialization cycle or special read
transfer cycle. Access is synchronized with SC rising, and
SAM data is output from S$1/0. When the last address is ac-
cessed at the state of QSF low (data register is full), it is
signaled to external circuits that special read transfer is en-
abled by making QSF high. Next, after SAM access, output
data register is switched, then the row address data given
by previous special read transfer cycle is output from the
SAM start address. If special read transfer isn't performed
(QSF high), the column address 0 of the same row address
is accessed after the last address is accessed.

¢ 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, 81/0 data is programmed into data register at the SC
rising edge like in the serial read cycle. If SE is high, SI/0
data isn’t input into data register. Internal pointer is incre-
mented according to the SC rising edge, so SE high can be
used to mask data for SAM.

B REFRESH

» RAM Refresh

RAM, which is composed of dynamic circuits, requires re-
fresh to retain data. Refresh is performed by accessing all

B ABSOLUTE MAXIMUM RATINGS

51E D WM 4496203 0019387 T?5 EEHITE
T-46-23-

512 row addresses every 8 ms. There are three refresh cy-
cles: (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 for accessing all row addresses ev-
ery 8 ms.

RAS Only Refresh Cycle: RAS only refresh cycle is per-
formed by activating only RAS cycle with TAS fixed to high
by inputting the row address (= refresh address) from exter-
nal circuits. In this cycle, output is high-impedance and pow-
er dissipation is less than that of normal read/write cycles
because TAS intemal circuits don't operate. To distinguish
this cycle from data transfer cycle, DT/OE should be high at
the falling edge of RAS.

CBR Refrash 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 im-
pedance and power dissipation is lowered like in RAS only
refresh cycles because CAS circuits don’t operate.

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.

HITACHI/ LOGIC/ARRAYS/MEN

Parameter Symbol Value Unit Note
Terminal Voltage vr —=10to +70 \4 1
Power Supply Voltage Yce —=05t0 +70 v 1
Power Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tsig —55t0 + 125 °C
Note: 1. Relative to Vgg
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (Tp = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Yco 4.5 5.0 5.5 v 1
Input High Voltage Vi 24 — 6.5 v 1
Input Low Voltage viL —05 — 0.8 \4 1,2
Notes: 1. All voltages referenced to Vss.
2. — 3.0V for pulse width < 10 ns.
GO HITACHI
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« DC Electrical Characteristics (T4 = 0 to +70°C, Voo = 5V £10%, Vgg = OV) T-46-23-20
HM534253-10 HM534253-12 | HM534253-15 . Test Conditions
Parameter | Symbol - - - Unit Note
Min | Max | Min | Max | Min | Max RAM Port SAM Port
Operating Icct — 70 — 60 — 50 mA [ RAS, CAS SC = V1, SE = Vig
Cycling SE = Vp, SC Cyelin
Current e | — 120 - 100 — | 8 |mAlpe=Mn |igec=Mn Cycling
I — 7 — 7 — 7 | mA SC=ViSE=V
Standby e RAS, CAS = v“” e m‘z
Current — _ _ =V, = VIL: C|
Iccs 50 40 30 mA IH tscc = Min
RAS Only Iocs — 60 - 30 - 40 mA RAS Cycling SC = Vi, 5E = Vig
Refresh CAS = Vi SE = Vyy, SC Cycling
Current Ioco — 110 — 90 — 70 | mA |tze = Min taoc = Ly
I — 65 — 55 — 45 | mA | CAS Cycli SC,SE=V
Page Vode < RAS C—Yd‘l’l:i E=V slg Cycling
Current _ _ _ Y, = VYIL, clin,
Iccio 115 95 75 mA trc = Min tscc = Min
CASBefore | lccs — 60 — 50 — 9 |mAl___ SC = V51, 5E = Vi
RAS Refresh RASCYlnS  ISE = vy, SC Cycling
Current Iccun — 110 - 90 — 70 | mA |IRC tsec = Min
Data Iccs — % - 90 — 9% | mA [ RAS, TAS SC = V1, 5E = Vg
Transfer Cycling SE = Vjj, SC Cyclin;
Current Iccnz - 125 - 125 - 125 | mA | ipo = Min tscc = Ihl,iin Cycling
Input Leakage
ler‘;m 8 |1y —-10 10 -10 10 —10 | 10 | pA
Output Leaka,
d tp! 1o -0 10 | -0 10 | —10| 10 |gpa
Output High - —
Voltage YoH 24 — 2.4 — 2.4 — V {Ion 2mA
Output Low ' -
Voltage VoL - 0.4 — 04 - 04 | V |lop=42mA
e Capacitance (Tp = 25°C, Voc = 5V, f = 1 MHz, Bias: Clock, /O = Vg, Address = Vgg)
Parameter Symbol Min Typ Max Unit
Address Cn — —_ 5 pF
Clock C — - 5 pF
1/0, S1/0 Cro —_ — 7 pF
HITACHI/ LOGIC/ARRAYS/MEMN
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. = = i = ow)t, 11
T:s(g g::;?ttl:‘t’zlgsﬂcs (TA = 0to +70°C, Vgg = 5V 110%, Vgg = OV) T—46"23" 20
Input Rise and Fall Time 5ns
Output Load See Figures
Ot T Pteronce Lovl oav, o4V HITACHI/ LOGIC/ARRAYS/MEN
Output Load (A) Output Load (B)
+5v +5v
low=—2mA Ton=—2mA
et i ——
lo,=4.2mA lou=4.2mA
1/0 si/o
0119-6 0118-7
Note: *1. Including scope & jig.
Common Parameters
HM534253-10 HM534253-12 HM534253-15 i
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Random Read or Write Cycle Time trc 190 — 220 — 260 — ns
RAS Precharge Time trp 80 — 90 - 100 — ns
RAS Pulse Width tRAS 100 10000 120 10000 150 10000 ns
TAS Pulse Width tcas 30 10000 35 10000 40 10000 ns
Row Address Setup Time tASR 0 — 0 — 0 — ns
Row Address Hold Time tRAH 15 — 15 — 20 —_— ns
Column Address Setup Time tasc 0 — 0 — 0 — ns
Column Address Hold Time tcAH 20 — 20 — 25 - ns
RAS to CAS Delay Time tRCD 25 70 25 85 30 110 s 5,6
RAS Hold Time tRSH 30 — 35 — 40 —_ ns
CAS Hold Time tcsH 100 - 120 — 150 — ns
CAS to RAS Precharge Time tcrP 10 — 10 — 10 — ns
Transition Time (Rise to Fall) tr 3 50 3 50 3 50 ns 8
Refresh Period {REF — 8 — 8 — 8 ms
DT to RAS Setup Time tDTS 0 — 0 — 0 — ns
DT to RAS Hold Time tDTH 15 — 15 — 20 — ns
DSF to RAS Setup Time tsps 0 — 0 — 0 — ns
DSF to RAS Hold Time tSPH 25 —_ 25 — 30 — ns
Data-in to OE Delay Time tpzo 0 — — 0 — s
Data-in to CAS Delay Time tpzc 0 — — 0 - ns
O HITACHI
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Read Cycle (RAM), Page Mode Read Cycle T—46—23—20
’ HM534253-10 HM534253-12 HMS534253-15
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Access Time from RAS tRAC — 100 — 120 - 150 ns 2,3
Access Time from CAS tcac — 30 — 35 — 40 ns 3,5
Access Time from OE toAC — kli} - 35 — 40 ns 3
Address Access Time taA — 45 — 55 — 70 ns 3,6
QT W | e | 0 | 3 | o | w | o | @ || 7
Output Buffer Turn-off Delay
S tOFF2 0 25 0 30 0 40 ns 7
Read Command Setup Time trcs 0 — 0 — 0 — ns
Read Command Hold Time tRCH 0 — 0 — 0 - ns 12
Read Command Hold Time
Referenced to RAS tRRH 10 — 10 — 10 — ns 12
RAS to Column Address
Delay Time tRAD 20 55 20 65 25 80 ns 56
Page Mode Cycle Time tpc 55 — 65 — 80 — ns
CAS Precharge Time tcp 10 — 15 — 20 - ns
Access Time from CAS Precharge | tacp — 50 — 60 — 75 ns

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

HM534253-10 HM534253-12 HM534253-15
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 — 0 — 0 — ns 9
Write Command Hold Time twes 25 — 25 — 30 - ns
Write Command Pulse Width twp 15 — 20 —_ 25 - ns
Write Command to RAS Lead Time | trwy 30 — 35 — 40 — ns
Write Command to CAS Lead Time | tewL 30 — 35 — 40 - ns
Data-in Setup Time tps 0 — 0 — 0 — ns 10
Data-in Hold Time tDH 25 - 25 — 30 — ns 10
WE to RAS Setup Time tws 0 — 0 — 0 - ns
WE to RAS Hold Time twH 15 — 15 — 20 — ns
Mask Data to RAS Setup Time tMms 0 — 0 — 0 — ns
Mask Data to RAS Hold Time tMH 15 —_ 15 — 20 — ns
OF Hold Time Referenced to WE tOEH 10 — 15 - 20 — ns
Page Mode Cycle Time tpc 55 — 65 — 80 — s
CAS Precharge Time tcp 10 — 15 — 20 — ns
@ HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM S1E D mm 4496203 0019391 YTk EHIT2
HM534253 Series

Read-Modify-Write Cycle T-46-23-20
HM534253-10 HM534253-12 HM534253-15 .
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRwWC 255 — 295 —_ 350 —_ ns
RAS Pulse Width trRws 165 10000 195 10000 240 10000 ns
CAS to WE Delay tcwp 65 — 7 — 90 - ns 9
Column Address to WE Delay tawp 80 — 95 — 120 — ns 9
OE to Data-in Delay Time tobp 25 — 30 — 40 - ns
Access Time from RAS tRAC — 100 - S120 — 150 ns 2,3
Access Time from CAS tcac —_ 30 — 35 - 0 ns 35
Access Time from OF toAC — 30 — 35 — 40 ns 3
Address Access Time tAA —_ 45 — 55 —_ 70 ns 3,6
RAS to Column Address Delay tRAD 20 55 20 65 25 80 ns 56
qtput Buler Turm-off Delay toFF2 0 25 0 30 0 4 ns
Read Command Setup Time tRCs 0 — 0 — 1] — ns
Write Command to RAS Lead Time | tpwp 30 — 35 —_ 40 — ns
Write Command to CAS Lead Time | tcwyp 30 — 35 - 40 — ns
Write Command Pulse Width twp 15 - 20 — 25 — n§
Data-in Setup Time tbs 0 — 0 — 0 — ns 10
Data-in Hold Time tDH 25 — 25 — 30 — ns 10
WE to RAS Setup Time tws 0 - 0 — .0 — ns
WE to RAS Hold Time twH 15 - 15 — 20 — s
Mask Data to RAS Setup Time tMs 0 — 0 — 0 — ns
Mask Data to RAS Hold Time thMH 15 — 15 — 20 - ns -
OE Hold Time Referenced to WE tOEH 10 — 15 — 20 — ns
Refresh Cycle )
HM>534253-10 HM534253-12 HM534253-15 .
Parameter Symbol " - - Unit Note
Min Max Min Max Min Max
(CAS eiye RAS Refresh) fcsr 10 - S 10 - | ™
fé%‘ﬁi‘fil% Refresh) fCHR L o 25 - %0 - ns
RAS Precharge to CAS Hold Time | tgpc 10 — 10 — 10 — ns
@G HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM

HM534253 Series

Transfer Cycle T-46-23-20
HM534253-10 HM534253-12 HM534253-15
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
WE to RAS Setup Time tws 0 — 0 — 0 — ns
WE to RAS Hold Time twH 15 —_ 15 — 20 — ns
SE to RAS Setup Time tgs 0 — 0 — 0 — ns
SE to RAS Hold Time tEH 15 — 15 — 20 — ns
RAS to SC Delay Time tSRD 25 — 30 — 35 — ns
SC to RAS Setup Time tsRS 30 — 40 — 45 — ns
RAS t0 QSF Delay Time tRQD — 100 — 1 12 _ 150 ns 4
RAS to QSF (high) Delay Time | troH — TBD — TBD — TBD ns
gleonr:lR%%a Input Delay Time tS1D 50 _ 6 _ 75 _ as
ls)ee“;ly]%;‘::“"“‘ toRAS tszR _ 10 - 10 — 10 ns
%"3:;2‘;2:‘;%5“ Tomoff | 4 epz 10 50 10 ) 10 75 ns 7
mfv%sgle‘hy Time tR1zZ 5 — 10 - 10 — ns
Serial Clock Cycle Time tsce 30 — 40 — 60 —_ ns
Access Time from SC tsca — 30 — 40 — 50 ns
Serial Data-out Hold Time tSOH 7 — 7 — 7 — ns
$C Pulse Width tsc 10 — 10 - 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — ns
Serial Data-in Setup Time tsIs 0 — 0 — 0 — ns
Serial Data-in Hold Time tSIH 15 — 20 — 25 — ns
Serial Read Cycle
HM534253-10 HM534253-12 HMS534253-15
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
Serial Clock Cycle Time tscc 30 — 40 — 60 — ns
Access Time from SC tSCA — 30 — 40 — 50 ns
Acocess Time from SE tSEA — 25 — 30 — 40 ns
Serial Data-out Hold Time tSOH 7 — 7 — 7 — ns
SC Pulse Width tsc 10 — 10 — 10 — ns
SC Precharge Width tsCP 10 — 10 — 10 — ns
mg‘g‘g—g’“ﬁe’ Torn-off | ¢y 0 25 0 2 0 30 ns 7
Last SC to QSF Delay Time 1SQD — TBD — TBD — TBD ns 4
@ HITACHI
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Serial Write Cycle HITACHI/ LOGIC/ARRAYS/MEM T-46-23-20
HM534253-10 HM534253-12 HM534253-15 V
Parameter Symbol - - Unit Note
Min Max Min Max Min Max

Serial Clock Cycle Time tsce 30 — 40 — 60 — ns

SC Pulse Width tsc 10 — 10 — 10 — ns

SC Precharge Width tscp 10 — 10 — 10 — ns

Serial Data-in Setup Time tsIs 0 — 0 — 0 — ns

Serial Data-in Hold Time tSIH 15 - 20 — 25 — ns

Serial Write Enable Setup Time tsws 0 — 0 — 0 — ns

Serial Write Enable Hold Time tSWH 30 — 35 — 50 — ns’

Serial Write Disable Setup Time tSWIS 0 — 0 —_ 0 —_ ns

Serial Write Disable Hold time tSWIH 30 — 35 — 50 — ns

Flash Write Cycle

Parameter Symbol P.lM534253-10 I:[M534253-12 H‘M534253-15 nit | Note
Min Max Min Max Min Max
Flash Write Cycle Time tRCFW 230 —_ 265 — 310 — ns
RAS Pulse Width tRCSFW 140 — 165 — 200 — ns
WE to RAS Setup Time tws ] — 0 — 0 — ns
WE to RAS Hold Time twH 15 — 15 — 20 — ns
g&iﬁgjg’%ﬂd Time tCHER 20 — 25 - 30 - ns
Mask Data to RAS Setup Time | tys 0 — 0 — 0 — ns
Mask Data to RAS Hold Time tMH 15 — 15 — 20 — ns

Notes: 1. AC measurements assume ty = 5 ns.

2. Assume that trcp < trcp (max) and tgap S tpap (max). If tRCD Of tRAD is greater than the maximum recommended
value shown in this table, traC exceeds the 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 < trap (max), access time is specified by tcac.

6. When tpcp < trep (max) and tgap 2 trap (max), access time is specified by taa.

7. toFF (max) is defined as the time at which the output achieves the open circuit condition (Vi — 200 mV,

Vor +200 mV).

8. Vix (min) and Vy, (max) are reference levels for measuring timing of input signals. Transition times are measured between
Vig and Vyp,

9. When twcs 2 twcs (min), the cycle is an early write cycle, and 1/0 pins remain in an open circuit (high impedance)
condition. When tawp 2 tawp (min) and tcwp 2 tewp (min), the cycle is a read-modify-write cycle; the data of the
selected address is read out from a data out pin and input data is written into the selected address. In this case, impedance
on 1/0 pins is controlled by OE.

10. These parameters are referenced to CAS falling edge in carly 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 8 initialization cycles (normal memory cycles or refresh
cycles), then start operation.

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

G HITACHI
1082 Hitachi America, Ltd. » Hitachi Plaza » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 » (415) 589-8300




S5LE D W 4496203 0019394 105 WEHITE __ 4ms34253 Series
B TIMING WAVEFORMS

* Read Cycle HITACHT/ LOGIC/ARRAYS/MEM 1-46-23-20
tae
WS —\ taas 0
taco tasn ¥_
oE tean \ tess| | Yoo
Lase 'uuh“ tase AL
Mddress 7R Row 4 " Column /!
* taac < | tores
tan
/ ali
(oot o R Yoke
toac
(I':;Sf) 7{{/ //'/{/‘nnu torr
ql-
wee T —— K0 I

ygs tap,
o T VI, e

0119-8

1
» Early Write Cycle

tra
L3 ﬂ\ taag N
taco tasn
toan toar
TS 1\.—-—’°Lc-
tasn] | tuay tasc teay
N o ) LoD
-"' ton tr# twen
we L i ;@ ﬁ:]" VA
[ ALl tos} jtow I
170
(lnput) ' "Xl ' ald
1/0 High-Z
(Output) toel | torw
B I
tore tarn

o 2| | I

: Don't care.

0t19-9

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/0s
are not written except for the case that the I/0 is high at the falling edge of RAS.
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* Delayed Write Cycle HITACHI/ LOGIC/ARRAYS/MEM

T-46-23-20
_ta
taas
L te N
[t o tor
o5 St
S e
Address Row Column
Lw (Y™ toa tweu
wE »1 ter /
“tpra] Jtune] ———tw———] ] *
Lew nem |
oY/0F
tusl | tuw tos
it
1/0 High-Z
(Output)
N tyen
FZ7) : Don't care.
0119-10

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 I/0 is high at the falling edge of RAS.

¢ Read-Modify-Write Cycle
—tewe 1
LA . Tor
Itcn ~— . teau—s
s Y R o tnap L /-
e g e e T
Address Row Column
= wn 1t wes
WE *1
tps] T
1/0 -
(Input) *H'
I/ et
(Output) tarh | F2E tocn
— I- Rores
oI/0E L/ N
tars taey
osF Y
: Don't care.
o11e-11

Note: *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 I/Os
are not written except for the case that the 1/0 is high at the falling edge of RAS.
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* Page Mode Read Cycle HITACHI/ LOGIC/ARRAYS/MEN T-46-23-20
tac
toas
s x ter \—-
trco t:n r tre teas teas t .ﬁ —
s Tl N A« NV
tase 2"‘* :2 e toan ! ta toan
hu_
Address Rawxaﬂumng;;;;; Column O:I%/ /////////
= t ...‘..hl” Q.c,,—l tr. taca tann
wE /t tan
= teac torn ;‘” teac| torr; tace l_‘ tese torn
(o) |- e g ) g I
<

1o 7
(ingut) tero v A NI R tor
o T = FrizA 71108 1744,

w X Y7777 T T TITTTTT7TTT 77777

V77 : Don't care.
0118-12
* Page Mode Write Cycle (Early Write)
tec
— s
s K b . O
"'l_'" -——'-e'—.l 4—"-“—4 [P
—————
oS twan ter L
t L tesel | toan tanc| |tesw t Yean
Address Row Column Column Columa
tws| It "'_‘4__ Lwon 1 e 1!.... twes twen
y e it '“t "’""L - LT —
1/0 1 Valid Valid Valid
(Input) ’ Din Din Din
1o vz
{Output)

v —’k/////////////////////////////////////
iod ZL’ pg.l"//////////////////////////////////////

*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 I/O is high at the falling edge of RAS.

011818

Note:

G HITACH!
Hitachi America, Ltd.  Hitachi Plaza » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 589-8300

1085




HM534253 Series
¢ Page Mode Write Cycle (Delayed Write)

5)E D W 4496203 0019397 914 EEHIT2

HITACHI/ LOGIC/ARRAYS/MEM

1 - e T-— 4 6-— 2 3— 2 0
s \ -
oo e e e —F ool
Yasm J’é‘: foan tasc tan | tsc teay
Address ROW COLUMN SOLUMN @ COLUMN W //// ////////”
ton —) ’-—' ) fow fow ton —] _l
- N Y
s || Y bs ton b tou be ton
Y T XXX
(ourPlu/Tl; —
tors ] foem
i/ R
tsFH
{SFS ] u—
osr /77N j(//////////////////////////////////////////////
2 : vor't core

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 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
s i 1t e )
—
'cRP|<—> trec
TS _/thr
ASR o] toan
v 7 o X7 17771 TTT 7777777777777
torr1-»]
(OUTPIU/'S
e LT 7777
tors || torn
lq——
s /) N T
tsrs | s
- WA[J 1A I
22 : oon't care .
G HITACHI
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HITACHI/ LOGIC/ARRAYS/MEM 51E D WN 449k203 0019398 850 EEHITE
HM534253 Series

o CAS Before RAS Refresh Cycle

T-46-23-20

tre
j—"re: o tons trp —]

w_f e
tesr BEY I.——kgp—.

CAS

XSS
we LT il
SASIIIIII I

1/0 HIGH-Z
(ouUTPUT)

ov/0k 7/
SEIITTTTI A

Z20: Don't care

011818

¢ Hidden Refresh Cycle

e fre

‘rp

; Ras A Ras
s "
) |<'£R—F— 'ml rsn fe————— tcur
w 7F |
|

Iran '

tasr "l:kilc tean
saaress 70w R o K// /711111

s R
we /01 KL
Yorr
| taa ‘_
(OUTP:J/'I'O) e VALID DATA OUT —
ors|| | F— ere — torr2
si/ot ﬁ' ﬁg— toac — ]
( I/c; Yoz0 o »
Ysrs L—‘-Si/
osr 777;1 I
EZ1: von't care oo
G HITACH)
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HITACHI/ LOGIC/ARRAYS/MEM 5LE D mm 4495203 0019399 797 EEHITC
HM534253 Series

+ Special Read Initialization Cycle (1)*1, *2 T-46-23-20
tee
.
T tar
LTy LT teso
‘ﬁ CAS r-.
oS A f
tase -J.-‘..I'l ase f1tca
Address Row Address
oy tesu I ]
taou
QsF

tors}| torw I
e 7(’/} Y/,

s tonp
x

t
si/o e ]| = d .
Valid Valid
(Output) Sout o
tars - ' * Don't care
= BOXY : inhibit rising transient
o 1/0 : Don't care

0t19-18

Notes: *1. When the previous data transfer cycle is a special read transfer cycle or special read initialization cycle, it is specified as
special read initialization cycle (1).
*2. SE is in low level. (When SE is high, SI/O becomes high impedance state.)
*3. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.

« Special Read Initialization Cycle (2)*1, *2

S tew N
tuce [ tear
Leas

Address ifﬂ mi““ —

e —
ok LTI

tors {,

po-od
BY/oF /T

18
-
8

(ineut) tors] by, : Don't care
ICTA © inhibit rising transient
0SF f 170 : Don't care

0119-19

Notes: *1. When the previous data transfer cycle is a write or pseudo transfer cycle, it is specified as special read initialization
cycle (2).
*2. SE is in low level. (When SE is high, SI/O becomes high impedance state.)
*3. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.
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" HITACHI/ LOGIC/ARRAYS/MEM G51E D N 4496203 0019400 239 EEHITZ
HM534253 Series

¢ Special Read Transfer Cycle’1, *2
T-46-23-20
tac
tmay ol
—
lu,__.___t:. "——'I | tere
S taa t ‘uuu —— d
Address Row | rt
. ; 'y ]
WE twn
4,
1/0 High-2
(Qutput)
/o 7777'
(input)
tors] torn
DT/0E /]
$CP
e\ / ':‘m \ / \_/
NS/ TS //f/), CZEY 111 S 1, )
si/0 High-Z
(lnput) 1l taco
Il
QsF tans tarn
o I
(/7] : Don't care.
0119-20

Notes: *1. When QSF in low level at the faling edge of RAS, the special read transfer cycle is not performed.
*2, SE is in low level. (When SE is high, SI/0 becomes high impedance state.)
*3. CAS and SAM start address don’t need to be specified every cycle, if SAM start address is not changed.

¢ Pseudo Transfer Cycle

S T

fv 13 tasn ln:n: ) -
Address SAM Start Address

w W= W
W/UE- 0Ty

NU LU L,

T L e
sC J [ tse
tan: Tao tan Tam |
Si/0 —
(input) — - Valid Sin
s1/0
(Output) T T : Don't care
}"‘g" 200 3 : inhibit rising wransient
QsF 1/0 : Don't care

@118-21

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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HM534253 Serles

* Write Transfer Cycle T-46-2 3-20
s 3 - 3 - | t”fe” \_'_
m — . 5 CAl
=24 tase *_le_..q

Address Row Address

{770 - Don't care
QSF EYYA : Inhibit rising transient

0119-22

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

tass

TAS torn

tors

woe [/ T TR

®
3cc | atc
s¢ tsc tee Tsc ]
-y ) (1) (n+2)
Tace tson
taa -ﬁf |
si/0 T Vaiid Valid Vakid
(Output) Sout Taca Sout Sout
t (n=1) (n+1) tsea {n42)
teez
: Don't care.
0119-23
G HITACHI

1090 Hitachi America, Ltd. » Hitachi Plaza » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300




51E D W 4u9L203 0019402 00 EMRlic

HITACHI/ LOGIC/ARRAYS/MEM
HM534253 Series

« Serial Write Cycle T-46-23-20
- o
ovoe [J77TTTTTT T T TR
3E

tywis , tswm

) tacc p:fmu-—t lo—Eaws—ed
sC A tscr g 2 toce | F Toc * /
(n+1)

(n=2) {n=1) (n)

L
Si/0 Vatid alid Valid
(Input) Sin{n - 2) Sin{n—1), Sin(n+1),

tam tay  tem

. Don't care.

0119-24

Notes: *1. When SE is high level in a serial write cycle, data is not written into SAM, however, the pointer is incremented.
*2. Address O is accessed next to addres 511.

 Serlal Read Cycle (Around Address 511 in SAM)

tsec L 1
tae
sc _} (510) r(;)_\*___/ () \ / a+1) \ [—
| tsce |
tﬁf l tsca I
(oilm{)en) X w0 \ (sn)‘x‘.— 1) X(|+\)
e tsso

QS‘ r 0119-25

Note: *1. Address (i) is the SAM start address provided in the previous special read transfer cycle. When special read transfer cycle
isn’t executed (QSF remains in high level), address 0 is accessed next to address 511.
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HITACHI/ LOGIC/ARRAYS/MEM G51E D mm 4496203 0019403 Tys MEHITR |
HM534253 Series
* Color Register Set Cycle (Early Write) T-46-23-20

o) ZLLILITITT,

oo /4

* Don't care.

0119-26

Note: *1. The level of address pin is don’t care, but cannot be changed in this period.
e Color Register Set Cycle (Delayed Write)

t
- T =1
, tene Taco Tasn I N
o Y
ol | ty
WE /‘ [ tun /,
tos *“l_r'

(,,','/,3') Q“““/ Valid Data

t

1 tors || torn

ovee 7f T

1 ters taru

ose //] LI,

tase t

Address SR /1111
: Don't care.

0119-27

Note: *1. The level of address pin is don’t care, but cannot be changed in this period.
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HITACHI/ LOGIC/ARRAYS/MEM 53E D WN 4496203 0019404 944 meRlic.
HM534253 Series |

. Flasp‘\'r_lﬁltelcygle‘ Co
o T-46-23-20

trorw

— s \

RAS
y tae

= 7 || N iy

N1/ S T

tors| | torn |

wee 7770 || KA

Jter

e P

: Don't care.
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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)
20.32max{0.800max) 72.86max(0.900max)
ﬁnl-ll-lﬂl‘ll—ll'gl e % 8 10 =~
or, 8 N MM e 8. %
S|2E ~fxE
D o 2|58 b SES
e A o) élng

. == = = gy o= gy ) I.al 1 d— S |§|
-IL—-“’ 1.3 7.62(0.300) 0.89 13
(0.035)" " {0.051) 7.62(0.300,

< = 0.035) ' (0.051 = -
fx E | (0.035) ~ "(0.051) 5 x é
—E S
E = NE /=
S dls €l ble
£l £F £ €T
| £ 8% / B |
3 i 8 .11 FE— 40,11
2.5420.28 048s010 © N 5./ | 02588 ! 4820, S ~% 0.2528:3
(0.100t0070)  (0.01920.004) T o%s (0010%8:883) | (0.100%0070) 0.0190.008) S e ooy
«DP-18C * DP-20N
22.26(0.876)
27.85max{0.900max) - 2‘4.5 (%9::3 )
— .4 max(]. max,
1BI-II-|I—II_II_II_|F‘II1_°| g'g 20 1M =~
NIXE nmnmonooomaan $ 0%
b SiEG NIXE
ol ) SIER
o e o oS
1.3 - 7.6200.300 Yloss |13 7.62(0.300
(0.057) 5 = ] (0.035) "~ (0.059) 3 %
] E % 3B
S € S_g E
=y ulg — £ vls
£ T £ £l F
£ay f \ | £ et i
2582025 S w2 0.2548:4 2544025 bassaso S ™ 3 0.2548:31
(0.10010.010) 0.01920.004) = o%s (0.010285885) (g 100t0.010) 0.01920.004) ~ (0.010*8'388)
* DP-20NA ¢ DP-20NC
24.8 (0.976)
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* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
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Ll
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Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2
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PACKAGE INFORMATION
* Zigzag-in-fine Plastic

HTTACHT/ LOGIC/ARRAYS/MEN

53 E D WE u4uSb203 0018317 7b4 EEHITE

Unit: mm (inch) Scale 3/2
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*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*
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