HM538122 Series

131,072 x 8-Bit Multiport CMOS Video Random Access Memory

W DESCRIPTION

The HM538122 is a 1-Mbit multiport video RAM equipped with a 128k-word x
8-bit dynamic RAM and a 256-word x 8-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.

It also provides logic operation mode to simplify its operation. 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 . L e e 128k-word x 8-Bit
SAM L. 256-word x 8-Bit
e AccessTime RAM .............cooivennn, 100 ns/100 ns/120 ns/150 ns (max)
SAM ... 30 ns/35 ns/40 ns/50 ns {max)
e CycleTime RAM ........................ 190 ns/190 ns/220 ns/260 ns (min)
SAM .. 30 ns/40 ns/40 ns/60 ns (min)

¢ Low Power
Active RAM .. . e 495 mW (max)
SAM L e 468 mW (max)
StANADY ...t e 40 mW (max)

* High-Speed Page Mode Capability
¢ Logic Operation Mode Capability
* 2 Types of Mask Write Mode Capability
 Bidirectional Data Transfer Cycle between RAM and SAM Capability
* Real Time Read Transfer Capability
* 3 Variations of Refresh (8 ms/512 Cycles)
RAS Only Refresh
CAS Before RAS Refresh
Hidden Refresh
¢ TTL Compatible

M ORDERING INFORMATION

Preliminary
HMS38122JP Series
3DCP40D
(CP-40D)
B PIN OUT
HMS538122JP Series
./
sc 40 [Aveq,
siyo0d 2 39 [ s1/07
si/o13 3 38 si1/06
si/02] 4 37 [s1/05
s1/03]5 36 [151/04
DT/OEL] 6 3s[sE
1700 7 34[11/07
/010 8 33[1/086
170239 32[1/05
/0310 31 [1/04
Vee2 411 30 Vssy
wE] 12 29 [FINC
Ned13 28 INC
RAS[C] 14 27 {71 CAS
Nc 15 26 [NC
As[]18 25 [ A0
As 17 241
as]18 23 A2
A4 19 22 A3
Veeyd 20 21 [ 4a7
0085-1
(Top View)

: Access Time
Part No. Package
RAM SAM
HMS538122JP-10 100 ns 30ns 400 mil
HMS538122JP-11 100 ns 35ns 40-pin
HMS538122JP-12 120 ns 40 ns Plastic SOJ
HM538122JP-15 150 ns 50 ns {CP-40D)
B PIN DESCRIPTION
Pin Name Function
Ag-Ag Address Inputs
1/0q-1/07 RAM Port Data Inputs/Outputs
SL/0g-S1/0 SAM Port Data Inputs/Outputs
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Enable
DT/OE Data Transfer/Output Enable
sC Serial Clock
- SE SAM Port Enable
Voo Power Supply
Vss Ground
NC Non Connection
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HM538122 Series

B BLOCK DIAGRAM

RAM SAM
Iﬁ/ﬁ I
255 255
Doyt pointer
I3
3
g R ;
= < A 2
1/0 e D, £ /A % k]
/ : 3 N Memory 3 =3 4
® Array 3 & [
S ] £
2 = From
@ Column
Address
{SAM start
address)
ROW
0 S11 o
o p MASK
WE register B
»
0085-2

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 HM538122.

¢ Table 1. Operation Cycles of the HM538122

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.

Ap-Ag (input pins): Row address is determined by Ag—Ag
level at the falling edge of RAS. Column address is deter-
mined by Ag—A7 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 BAS and after. When WE is low at the falling edge of
RAS, the HM538122 turns to mask write mode. According to
the 170 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).

1/0g-1/07 (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/O pins. Data on low |/O pins are
masked and internal data are retained. After that, they func-
tion 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.

BE (input pin): SE pin activates SAM. When SE is high, SI/0
is in the high impedance state in serial read cycle and data
on SI/O is not put into the SAM data register in serial
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HM538122 Series

write cycle. SE can be used as a mask for serial write be-
cause internal pointer is incremented at the rising edge of
SC.

SI/0p-SI/07 (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.

B OPERATION OF HM538122

+ 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/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 (iaa)
and RAS to column address delay time (trap) specifications
are added to enable high-speed page mode.

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

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

When CTAS 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 8 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 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 OE 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 I/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 /0. Whether or not an 1/0 is written depends on I/0
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, TAS 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 CTAS precharge
(tacp) are added. In one RAS cycle, 256-word memory cells
of the same row address can be accessed. It is necessary
to specify access frequency within trasp max (100 ps},
trrsp max (100 us).

¢ Transfer Operation

HM538122 provides the 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

RAM — SAM
(b) Write transfer cycle: RAM <« SAM

(3) Determine input or output of SAM 1/0 pin (SI/0)

SI/0 output

Pseudo transfer cycle, write transfer cycle: SI/0 input

(4) Determine first SAM address to access (SAM start ad-
dress) after transferring at column address.

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 (256 x 8-bit) determined by this cycle is trans-
ferred synchronously at the rising 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).

(a) Read transfer cycle:

Read transfer cycle:

If read transfer cycle is executed, SI/0 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 is output after tg 2 (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/0E low, WE low,
and SE 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/0 becomes high impedance within tggz (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 tsgp (min) after RAS becomes high. In
this cycle, SAM access is inhibited during RAS low, there-
fore, SC should not be raised.
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HM538122 Series
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0085-3

Figure 1. Real Time Read Transfer

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

Write transfer cycle can transter 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 tsgrp (min)
after RAS becomes high. SAM access is inhibited during
RAS low. In this period, SC should not be raised.

e« SAM Port Operation

Serial Read Cycle

SAM port is in read mode when the previous data trans-
fer cycle is read transfer cycle. Access is synchronized with
SC rising, and SAM data is output from SI/O. If SE is set
high SI70 becomes high impedance and internal pointer is
incremented at the SC rising edge.

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 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
mask data for SAM.

* Refresh
RAM Refresh
RAM, which is composed of dynamic circuits, requires re-

fresh to retain data. Refresh is performed by accessing all
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 when all row addresses every 8 ms.

RAS Only Refresh Cycle: RAS only refresh cycle is per-
formed by activating only RAS cycle with CAS fixed to high
by inputting the row address {= refresh address) from exter-
nal circuits.

To distinguish this cycle from data transfer cycle, DT/OE
should be high at the falling edge of RAS.

CBR Refresh Cycle: CBR refresh cycle is set by activating
TAS 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 because CAS cir-
cuits don’t operate.

To distinguish this cycle from logic operation set/reset cycle,
WE should be high at the falling edge of RAS.

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 HM538122 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.
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HM538122 Series

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 |/O pin at
the falling edge of RAS respectively. When write cycle 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 Agp—Ag levels
at the falling edge of RAS. (A4—-Ag 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
that, normal write cycle starts. However, even in this case,
mask data is still available. |/O 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/O is high, the data is written in write
cycle. When /0O 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.

RAS \

—

CAS \ L

AO-A3 X Lagic Caode x

WE \ L

1/00-1/07

j Mask Data X

l

0085-4

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

HM538122 Series

Logic Code Symbal Write Data Not
A3 A2 Al A0 v e otes
0 0 0 0 Zero 0
0 0 0 1 AND1 DisMi
0 0 1 0 AND2 DisMi Logic Operation Mode Set
0 0 1 1 — Mi
0 1 0 0 AND3 DisMi
0 1 0 1 THROUGH Di Logic Operation Mode Reset
0 1 1 0 EOR Di+Mi+ DiMi
0 1 1 1 OR1 Di + Mi
1 0 0 0 NOR Di.Mi
1 0 0 1 ENOR Di+Mi + Di<Mi
1 0 1 0 INVI Di Logic Operation Mode Set
1 0 1 1 OR2 Di+ Mi
1 1 0 0 INV2 Mi
H 1 0 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
Logic opaeration
set/reset cycle Write Cycle Write Cycle Write Cycle Write Cycle
RAS /
- NS
W Ty /
1/00 0" write Masked j "1 write \ 0" write
1701 J Masked " write Masked Maskod
1/02 "L Mesked ’ -\"0" write Masked / Masked
/03 THY 1" write \ Maskad 0" write / 1" write
Logic AND 1 THROUGH AND 1 AND 1
Mask date is Temporary mask
set. data is set,
1/01, 2:Masked and velid only
in this cycle.
Assume that 1/00, 3:Masked
the logic is
set to "AND 17,
(1/04-1/07 ere also operated similarly.)
0085-5

Figure 3. 2 Types of Mask Write Function and Logic Operation Function
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HM538122 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 (/O
when temporary mask data is set. Figure 4 shows write
mask and logic operations. These functions are useful when
RAM port is deviced 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, De-
layed 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) Writing the resuit of (2) into address given by (1)

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

[ Read 1—word source data |

A

Read 1-word
destination data

A

Execute logic operation
between source data and
destination data

«

Write the result of
aperation into the
destination address

1

Execute logic operation
set/reset cycle

1q
A

Read 1—-word source data I

Write read data into
the destination address

I

0085-6

Figure 4. Sequence of Raster Operation
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B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit Note
Terminal Voltage Vr —10to +7.0 v 1
Power Supply Voltage Vee —05t0 +7.0 v 1
Power Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C

Note: 1. Relative to Vgg.

M ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (To = 0to +70°C)

HM538122 Series

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 4.5 5.0 55 v 1
Input High Voltage Vig 24 — 6.5 v 1
Input Low Voltage Vi —-05 — 0.8 v 1,2

Notes: 1. All voltages referenced to Vgs.
2. — 3.0V for pulse width 10 ns.

* DC Electrical Characteristics (T4 = 0 to +70°C, Voo = 5V £10%, Vgg = 0V)

HMS538122-10 | HM538122-11 | HM538122-12 | HM538122-15 . Test Conditions
Parameter |Symbol - - - - Unit Note
Min | Max | Min [ Max | Min | Max | Min | Max RAM Port SAM Port
. Iecy — 90 — 90 — 80 — 70 | mA |RAS, CAS SC = VL, SE = Vg
Operating Cycling SE = Vyr, SCCycling | 1,2
Current _ — _ _ . = VIL. ycling |
Ieer 160 160 140 120 {mA = Mo |igop = Min
1 — 7 — 7 — 7 — 7 [mAl___ SC =V, SE=V
Standby o2 RAS, CAS = vIL T 1'm .
Current _ — _ _ =V, = VIL ycling
Iccs 85 70 70 55 [ma H tsce = Min
RAS Only lees [ — [ 90| — 1% | — | 8 | — | 0 |mARASCycling |SC = ViL.SE = Vi
Refresh CAS = Vig SE = Vy, SCCycling | 1,2
Current leco | — [ 10 | — | 150 | — | 130 | — | MO |mAlpo=Min [y = Min
I — 115 — 115 — 105 — 95 | mA [CAS i SC = Vi1,SE = V.
Page Mode CC4 g:g C=yc$ng = VIL — l.II-I s
Current Iccio| — 185 _ 185 . 160 _ 140 |mA | (e = Mi:]L tsl:‘:(;=]§“l’in ycling | 1»
CASBefore |lccs | — | 80 | — | 80 | — [ 70 | — | 60 |mAl___ SC = V1, 5E = Viy
RAS Refresh RAS Cycling SE = Vy, SC Cycling | !
Current leet | — | B0 | — | 130 | — |10 | — | 90 |mAltRc=Min | " oI Syene
Data foce | — | 15 ] — | us | — [ 1o | — | 100 [mA|RAS, cAS SC = Vp1,SE = Vi
Transfer Cycling SE = Vy, SCCycling| 1,2
Current Ieciz | — | 185 | — | 18 | — | 160 | — | M0 ImAlpo="Min oo v
Input Leakage _ _ _ _
Corrent Iig 10 10 10| 10 10 10 0] 10 |pA
Output Leakage _ _ _ _
Comrent ILo 10 10 0] 10 10] 10 10| 10 [pA
Output High -
Voltage Vou | 24 | — | 24| — | 24| — | 24| — |V |lon 2mA
OutputLow |y, — o4 | — | oa| — |oa| — | 04|V or=22ma
Yoltage oL ’ : i ’ L i

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

Mo = Isiyo = O mA). -
2. Address can be changed less than three times in one RAS cycle.
. Address can be changed once or less while CAS = V.
4. Icep and Igcg are measured with address fixed.

w
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HM538122 Series

¢ Capacitance (Tp = 25°C, Vgc = 5V, 1 = 1 MHz, Bias: Clock, 1/0 = Vg, Address = Vgg)

Parameter Symbol Min Typ Max Unit
Address Cn — — 5 pF
Clocks Cp — — 5 pF
1/0, S1/0 Cro — — 7 pF
¢ AC Electrical Characteristics (Ty = 0to +70°C, Voc = 5V £10%, Vgg = OV)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)
loy = -2 mA v lon="=2 mA v
A
lg = 4.2mA lgL = 4.2 mA
-—
1/0 si/o
0085-7 0085-8
Note: *1. Including scope and jig.
Common Parameter
HM538122-10 HMS538122-11 HMS538122-12 HM538122-15 .
Parameter Symbol - . - Unit | Note
Min Max Min Max Min Max Min Max
Random Read or Write Cycle Time | trc 190 — 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 Pulse Width tCAS 30 10000 30 10000 35 10000 40 10000 | ns
Row Address Setup Time 1ASR 0 — ] — a — 0 — ns
Row Address Hold Time tRAH 15 — 15 — 15 — 20 — ns
Column Address Setup Time tasc 0 — 0 — 0 — 1} — ns
Column Address Hold Time tCAH 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 tcsH 100 — 100 — 120 — 150 — ns
CAS to RAS Precharge Time tCRP 10 — 10 — 10 — 10 — ns
Transition Time (Rise to Fall) tt 3 50 3 50 3 50 3 50 ns 8
Refresh Period IREF — 8 — 8 - 8 — 8 ms
DT to RAS Setup Time tpTS 0 — 0 — 0 — 0 — ns
DT to RAS Hold Time iDTH 15 — 15 — 15 — 20 — ns
Data-in to OE Delay Time tpzo 0 — 0 — 0 — 0 — s
Data-in to CAS Delay Time tpze 0 — 0 — - 0 — ns
@ HITACHI
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Read Cycle (RAM), Page Mode Read Cycle

HM538122 Series

HM538122-10

HM538122-11

HMS538122-12

HM538122-15

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 1,5
Access Time from OE tOAC — 30 — 30 — 35 — 40 ns 3
Address Access Time tAA — 45 — 45 — 55 — 70 ns 3,6
Output Buffer
Tum-off Delay tOFF1 — 25 —_ 25 — 30 — 40 ns 7
Referenced to CAS
Output Buffer
Tumn-off Delay tOFF2 — 25 — 25 — 30 — 40 ns 7
Referenced to O
Read Command Setup Time tRCS 0 — 0 — 0 — 0 — ns
Read Command Hold Time tRCH 0 — 0 — 0 — — ns 12
Read Command Hold Time tRrH | 10 | — w0 | — 0 | — 0 | — || 12
RAS to Column Address Delay Time | tRap 20 55 20 55 20 65 25 80 ns 5,6
Page Mode Cycle Time tpe 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
RAS Pulse Width in Page Mode tRASP 0.1 100 0.1 100 0.12 100 0.15 100 ps
Write Cycle (RAM), Page Mode Write Cycle
HM538122-10 HM538122-11 HM538122-12 HM538122-15 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
Write Command Setup Time twes 0 — 0 — 0 — 0 — ns 9
Write Command Held Time tWCH 25 — 25 — 25 — 30 — ns
Write Command Pulse Width twp 15 — 15 — 20 — 25 — ns
Write Command to RAS Lead Time | trwL 30 — 30 — 35 — 40 — ns
Write Command to CAS Lead Time | tcwr 30 — 30 — 35 — 40 *— ns
Data-in Setup Time tps 6 — 0 — 0 — 0 — ns 10
Data-in Hold Time tpH 25 — 25 — 25 — 30 — ns 10
WE to RAS Setup Time tws [ — 0 —_ 0 — 0 — ns
WE to RAS Hold Time twH 15 — 15 — 15 — 20 — ns
Mask Data to RAS Setup Time tMs 0 — 0 — 0 — 0 — ns
Mask Data to RAS Hold Time tMH 15 — 15 — 15 — 20 — ns
OE Hold Time Referenced to WE tOEH 10 — 10 — 15 — 20 — ns
Page Mode Cycle Time tpc 55 — 55 — 65 — 80 — ns
CAS Precharge Time tcp 10 — 10 — 15 — 20 — ns
RAS Pulse Width in Page Mode tRASP 0.1 100 0.1 100 0.12 100 0.15 100 s
Read-Modify-Write Cycle
HM538122-10 HM538122-11 HM538122-12 HM538122-15
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 Time tewD 65 — 65 — 75 — 90 — ns 9
Column Address to WE Delay Time | tawp 80 — 80 — 95 — 120 — ns 9
G HITACHI
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HM538122 Series

Read-Modify-Write Cycle (continued)

HM538122-10 HM538122-11 HM538122-12 HM538122-15 .
Parameter Symbol - - Unit | Note
Min Max Min Max Min Max Min Max
OE to Data-in Delay Time topD 25 — 25 — 30 — 40 — ns
Access Time from RAS tRAC — 100 — 100 — 120 — 150 ns 2,3
Access Time from CAS icac — 30 — 30 — 35 — 40 ns 3,5
Access Time from OF toaC — 10 — 30 — 35 — 40 ns 3
Address Access Time tAA — 45 — 45 — 55 — 70 ns 3,6
RAS to Column Address Delay tRAD 20 55 20 55 20 65 25 80 ns 56
Output Buffer
Turn-off Delay tOFF2 — 25 — 25 — 30 — 40 ns
Referenced to OE
Read Command Setup Time tRCS 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 tps 0 — 0 — 0 — 0 — ns 10
Data-in Hold Time tDH 25 — 25 —_ 25 — 30 — ns 10
WE to RAS Setup Time tws 0 —_ 0 — 0 — 0 — ns
WE to RAS Hold Time tWH 15 — t5 — 15 — 20 — ns
Mask Data to RAS Setup Time tMs 0 — 0 — 0 — 0 — ns
Mask Data to RAS Hold Time IMH 15 — 15 — 15 — 20 — ns
OE Hold Time Referenced to WE | topH 10 — 10 — 15 — 20 — ns
Refresh Cycle
HM538122-10 HM538122-11 HM538122-12 HM538122-15 .
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
%%S]il;grz% Refresh Cycle) lcsR 10 - 10 - 10 - 10 - s
%%?fg% Refresh Cycley | 'CHR | 20 - 0 - 3 - 30 N
RAS Precharge to CAS Hold Time | trpc 10 — 10 — 10 — 10 — ns
Transfer Cycle
HM538122-10 HM538122-11 HM538122-12 HM538122-15 X
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 to 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 | trpy 80 — 90 — 90 — 110 — ns
DT Hold Time from CAS | tcpH 20 — 30 — 30 — 45 — ns
Last SC to DT Delay Time | tspp 5 — 5 - 5 — 10 — ns
First SC to DT Hold Time | tspu 20 — 25 — 25 — 30 — ns
DT to RAS Lead Time tpTL 50 — 50 — 50 — 50 — ns
G HITACHI

Hitachi America, Lid. » Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819+ (415) 589-8300

1
Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003



HM538122 Series

Transfer Cycle (continued)

HMS538122-10 HM538122-11 HM538122-12 HM538122-15
Parameter Symbol . - - - Unit | Note
Min Max Min Max Min Max Min Max
g%f’s":{g:e Referenced | o | 20 - 2 — 25 — 30 — | s
DT Precharge Time tDTP 30 — 35 — 35 — 40 — ns
tie")rli:;ﬂ%a Input Delay Time SID 50 _ 60 o 6 _ 7 o s
e puctoRAS | tezm - 10 - 10 — 10 - 10 | ns
ifl‘:i'(%'g’;;f‘ffgz s | ez 10 50 10 6 10 60 10 75 | as | 7
g‘;asy“}isr;l: (Low-Z) tRLZ 5 — 10 — 10 — 10 — | s
Serial Clock Cycle Time tscc 30 — 40 — 40 — 60 — ns
Serial Clock Cycle Time tsce2 40 — 40 — 40 —_ 60 — ns 13
Access Time from SC tSCA. — 30 — 35 — 40 — 50 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
Serial Data-in Setup Time tsIS 0 — 0 — 0 — 0 — ns
Serial Data-in Hold Time tSIH 15 - 20 — 20 — 25 — ns
Serial Read Cycle
HM538122-10 HM538122-11 HMS538122-12 HM538122-15
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 — 35 — 40 — 50 ns 4
Access Time from SE tSEA — 25 — 30 - 30 — 40 ns 4
Serial Data-out Hold Time | tsoy 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 Output Buffer
Turn-off Delay tsEZ — 25 — 25 — 25 — 30 ns 7
from SE
Serial Write Cycle
HM538122-10 HM538122-11 HM538122-12 HM538122-15
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 SIS 0 - 0 — 0 — 0 — ns
Serial Data-in Hold Time 1SIH 15 — 20 — 20 — 25 — ns
Serial Write Enable Setup Time | tgws 0 — 0 — 0 — 0 — ns
Serial Write Enable Hold Time | tswH 30 — 35 — 35 — 50 — ns
Serial Write Disable Setup Time | tswis 0 - 0 — 0 — 0 — ns
Serial Write Disable Hold Time | tswin 30 — 35 — 35 - 50 — ns
G HITACHI
Hitachi America, Ltd. ¢ Hitachi Plaza » 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 « (415) 5898-8300 1181

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003



HM538122 Series
Logic Operation Mode

HM538122-10 HM538122-11 HM538122-12 HMS538122-15 X
Parameter Symbol - - - - Unit | Note
Min Max Min Max Min Max Min Max
CAS Hold Time
(Logic Operation tRCHR 90 — 100 — 100 — 120 — ns
Set/Reset Cycle)
RAS Pulse Width
in Write Cycle IRFS 140 10000 165 10000 165 10000 200 10000 ns
CAS Pulse Width
in Write Cycle tcrs 60 - 0 - 0 - 80 - ns
CAS Hold Time
in Write Cycle tFCSH 140 — 165 - 165 — 200 — ns
RAS Hold Time
in Write Cycle tFRSH 60 — 70 —_ 70 — 80 _ ns
Write Cycle Time tFRC 230 — 265 — 265 — 310 — ns
Page Mode Cycle Time
(Write Cycle) trpC 85 — 100 — 100 - 120 — ns
Pulse Width in Page Mode | trpsp 0.14 100 0.14 100 0.165 100 02 100 us

Notes: 1. AC measurements assume t = 5 ns.
2. Assume that tgep < trep (max) and tgap € trap (max). If trep of tRAD is greater than the maximum recommended
value shown in this table, tg s¢ 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 tgep 2 trep (max) or tRap € tRAD (max), access time is specified by tcac.

6. When tgcp € trep (max) and tRaD 2 tRaD (max), access time is specified by taa.

7. topr (max) is defined as the time at which the output achieves the open circuit condition (Vo — 200 mV, VoL +
200 mV).

8. Vyy (min) and Vi (max) are reference levels for measuring timing of input signals. Transition times are measured between
V[H and VIL'

9. When twcs 2 twes (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 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, impedance on
1/0 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 us 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.

13. tgcee is defined as the last SAM cycle time before read transfer in read transfer cycle (1).

14. When 1/0 or SI/O is in the output state, data input signals must not be applied to I/0 or $1/0.

15. When SE is low after power on, SI/O is in the output state. Data input signals must not be applied to SI/O in this time.

16. When CAS and DT/OE are both low after power on, it is possible that 1/0 is in the output state. Data input signals must
not be applied to 170 in this time.

G HITACHI
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HM538122 Series

B TIMING WAVEFORMS

¢ Read Cycle
tre
tras
ws N ‘' =N
trep — trsh —] , ere
[T le—— tRap ——] toas _AfﬂF
| e[
Address ﬁ ROW W COLUMN // ///IR/////
tres - -
w /[ ///{//// O e [N
4 Y < toFF1 -
(OUTPllJ/'I’O) vaLp
ozc s toac
wem '/////|/////////// . N <
ors 20 FF2
I ot il
st TTF RN 17777,
[ZZ]: pen't care I
e Early Write Cycle
tee
I tas |
" [ - tasH —»| I‘wac:\_
Cas ‘th——- teas ﬁ
ad :EH. i tasc toan
Address g ROW m COLUMN K///////////ZZ
-lls> fa— tyn —f wes e twen —
w P K AT
I“E’ et tos ‘on
oo &0 KK W KL
(OUTPIU/'I'(; tors HenE
e
% [/ R
[ : von't care o

Note: *1. When WE is high level, all the data on E/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 the I/0 is high at the falling edge of RAS.
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HM538122 Series

¢ Delayed Write Cycle

1 l e
. tras = _—\—
I i
cas tasc r
ASR | tosn
Y =N © WEYNS YA,
we | [ tﬂ_ tugn ——
« N 7T
fors b " fowL
o e NZZLITITTTTTT,
s L‘!”. e ts ] fou
(ourim o XXX o L
1/0 HIGH-Z
(INPUT)

m ; Don't care

0085-11

Note: *1.

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

¢ Read-Modify-Write Cycle

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

trwe
|4 trws |
RAS
tcrp [ e \-
le— trcp —bl
- Zﬁ teas
Le- teap
tasr || tran ° _‘Ec. tean st
e cowun K/
'WH e *C
_':/s | | tres — ;:L .
/0, 5 1 . N 4/
AWD
'MS a -:‘iH— ‘DS -“.‘ [
1/0 - oo~ VALID
aveury 2L/ o — @ b Y
teac |
tpag ——=]
(ourP'u/T(; [ S
70
] thp —
ors|| tom A toac |, torrz L_
Iq—— toen —j
m; Don't care

0085-12

Note:

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

@G HITACHI

*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
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HM538122 Series

Page Mode Read Cycle

| } trase |
RAS N \_
o . puy wwp—| D
[+ ‘R0 teas — toas b tens o fr=—"torp —
CAS Rap tasc 7 et h
AH t,
R i I o = e
Addresss a ROW COLUMN COLUMN COLUMN, (// / / / / / / / / / / / / / //
b iRCS l— hcs ot 4—
Zf Ren ——I H:-I theH fe— trcy ——
WE ////// / :cf: YorF1 .tc_A;c( YoFF1 W | toac
trac [ le-taa— T [T Ya
_L ) b tace Yace e torr 1+
An
s A ) =
Ei :DEC. tozc
/ : : : : y/4
(INPIUT(; s 70 ‘/ foz0 Yozo
I‘tgls’ o o | oz Tonc | 072 foac forr2 L
e T O  taaintrtls
m ; Don't care
Page Mode Write Cycle (Early Write)
| e
| trasp
s -
" tesu toc le—— tasH ——I? iy
[+— ReD k> teas le—teas R —>
&as qﬁ B L‘ _jsr b-— e
tagr | ['aH ‘Asc 'CAH ‘Asc
|<—— <>| tcan le— tcan
saaross /) son )t XN WA % ) S U,
s :vt twes 1. tes| | yen tcs v
s L' — Y — |"_" twp > twe _"I
os|| ‘ou i o | o, ‘os S
R SR S (/) S YY) S /I
i/0 HIGH-Z
{ouTPUT)
F‘Dls“ toru
e JIf R L
m; Don't care

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 /O is high at the falling edge of RAS.
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HM538122 Series
Page Mode Write Cycle (Delayed Write)

Rase
RAS N 4 N \
P —

tesH tpc le— tRsH ————»
e Rep >

le— toas —of e—tcas < toas -+
CAS
tasc EI— Z‘—'C: —.s Z Z
L AsC
sk || Ran teat i e s tasc les] tcan

S == X YA
tys || [_QH tow towe e tow ——l

RwL —

= D
v N NZIITA Yz

‘tis’ bl . You
wels X777 77777
(OUTP%‘; HIGH-Z

tors

—-|;<— ""!‘OEH

LYY § KL
[ : von't care

0085-15

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 1/Os
are not written except for the case that the /O is high at the falling edge of RAS.

* RAS Only Refresh Cycle

te

‘Ras

RAS N trp \
trec

ws L [
ler] tRaH

). =T U

1/0 HIGH-Z
(OUTPUT)

weirs LML LI

s || torw
'-——

s [/ KL
2] : pon't care
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HM538122 Series

¢ CAS Before RAS Refresh Cycle

tRe
”p tre

<—%Asj
e _]‘RPC s N

tesr o+t ir——— terp ——

L
CAS N

SN T
s ton

w [ XTI,
weln LI

( |/c; HIGH-Z
OUTPUT,
siee /1 /11111
m ; Don't care i
¢ Hidden Refresh Cycle
e Re
- teas - toas Aﬁ\_
 lore trep st o teur m
1 |
CAS M_ teap T /
Ran
tasr “lf_‘ﬁ tean |
|
s /M o e oo K7/ L1/
"Ei tReH _.1 :‘::
w /111 NI R
torrs
(OUTP:J/TC; ™ VALID DATA OUT —
tors e tory| o toac — torrz
toac —
o T 7
tnzo0 w&
le— tozc —>|
1/0 HIGH-Z
(INPUT)
21 ven't _
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HM538122 Series

+ Read Transfer Cycle (1)

-
- __15 tras —
e b — fRsH erp
s \ - /
task ‘“"“I l‘::i tean
paares ﬁ-r Fov h 5:‘:3;:“fx///////////{/////l/////
¥ L s || XTI T T,
(ouwlu/Tg HIGH-Z i
F—— o —
weory LLLLLLLLLLI Y i s L lé////////////
Yors oH toTHH —]
oi/oE /) " ore /777,
tsce tspp —»| |—n tsDH
- Ysccz
SN\
tsoH
s1/0 VALID Y
( ) L':’%CA / Previous Row New Row

si/0 HIGH-Z
(INPUT)
m ; Don't care
0085-19
Notes: *1. When the previous data transfer cycle is a read transfer cycle, it is defined as read transfer cycle (1).
*2. SE is in low level. (When SE is high, SI/O becomes high impedance.)
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HM538122 Series

¢ Read Transfer Cycle (2)

*, %2
ke

tras
t

ecn SH terp

teas

cas /
t
?j'l Ran,, tase toan |
|

v TN o XX K177 TTITTTITE

I' i fesu I
W ol XL
on
(ourei) — e
el L/ L
tors oo tothu
D"T/(TE& 'mp——Y:::ffffff
' tspu
sC %c m te \__] \
tsrs fscr fsec —

2 tsca tsom
ot 1 T KT
W

tsis _gm
sl/0 VALID
(INPUT) Sin

Notes: *1. When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as read transfer cycle (2).
*2. SE is in low level. (When SE is high, SI/O becomes high impedance.)

m ; Don't care

m ; Inhibit rising transient

0085-20
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HM538122 Series

¢ Pgseudo Transfer Cycle

RAS N < tep —»‘

RsH terp

e— tReD

CAS tyse Z
B
Ny S + ST I

tesu

v @LA T

tors|| torw

|
or /ot W W/////////////l//////////////
& Ml}__ o V///////////////l»/////////////

tsro tsce
sC
] — ¢
15 15 ||t
5 ! tsip |<—— SH
si/o VALID
(INPUT) Sin
504 —>]
tspz —»
si/o0
(ouTPUT)
1
l'— tsca ——I
1/0 ; Don't care
m ; Don't care
m ; Inhibit rising transient
0085-21
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e Write Transfer Cycle

HM538122 Series

tre
- tras 3
tRep treH —] terp
- — tcas
t‘fi tRau . tsc toan ¢
e I N XTI
tws|| twu ™ !
e 7/\1:’ U
tors|| ‘orn :
o/0e 7)]? ///////////////l//////////////z
s |1 ten
st y ﬁ//////////////I{SC////////////A
tsRs - tee R) fe—— tscc
sc 5 — tsc \_}
tgs) | fe— tsm tsis|| tsi
W) S (I s Y
(OUTIS;:.{I'O) Hene
22 : pon't care

m; Inhibit rising transient

0085-22
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HM538122 Series

¢ Serial Read Cycle

| Ras
S torH ‘ /_"_
3

v 777777 NI

SE S
tsce
tsee
le-tsc l4- tsc ~
s¢ f s (n+ 1M (+2) \ /
tscp tscp
e tsea ] ™ tson
s 1/0 YALID VALID VALID
(oUTPUT) out Sout Saut
“ ] =150 =1 "(n#1) fa—tsca ] (n+2)
m ; Don't care
Note: 1. Address 0 is accessed next to address 255.
¢ Serial Write Cycle

Ras

S toTH [_
tors =
T § 277777777,
SE
tsee tsw > tswis | [tswm fe—tows —
tsce tscc
sc J-(—:Eg ; tscp (:s:c1 ; tscp Ei(; %-tsc;' (:ic1 )% /
1
&8 X DCERIITIIIDEEX I
L
tsis I‘IJSIH s tsiH
™ m ; Don't care
0085-24

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 address 255.

@ HITACHI
1192 Hitachi America, Ltd. ¢ Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 # (415) 589-8300

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003



HM538122 Series

e Logic Operation Set/Reset Cycle

trp te
S e s e —=N\_
CAS - ok t’_‘ﬂ‘
7@ — XTI
) Y7
XTI

1/0 HIGH-2
(ouTPUT)
woe 777777171 L T
[ZZ] : pon't care .
N e
¢ Logic Operation Mode Timing Waveforms
Early Write Cycle
Yre
— trs
ras N N
oo trcsn kil
cAS trs ——if
:ER— le— tRan —-| @— o
) SRR /), ST I
Sl el
W’EZ o @ twp 477777772
|‘l£’ e os ‘o4 ‘
ey S won,  K/////I
oo L/T(; | HIGH-Z
el
L R I
271 ; por't care o

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 1/0 is high at the falling edge of RAS.
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HM538122 Series

Delay Write Cycle

RAS

CAS

1/0
(INPUT)

1/0
(ouTPUT)

Address 2 ﬁ

trre
Rrs
®p ——‘
treo trrsH
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tse N /

task
|<> | fresu
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L

tRan

tean

je—— tweh

2 ": I,
tors twn [ RWL
I<> towL
N/
I‘:s’ Ll |<—’Ds—> f— ::H

wwo o K/

HIGH-Z

m; Don't care

0085-27

Note:

written except for the case that the 170 is high at the falling edge of RAS.
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HM538122 Series

Page Mode Write Cycle (Delayed Write)

re
Rrse
RAS N LR \_
teesH le— trpe tersH —
¢ toep o] YoFs ers tcrs terp -
e o F
tep
tasr tasc | tean tasc teanl | tasc toan
"
Address ROW COLUMN COLUMN COLUMN
U e twn towt tow towl
tws trwt,
twp typ typ I
s
<‘P_H
(mP:J/T(;Z *1 ///////,
1/0 HIGH-Z

(OUTPUT)

tors toen
I«—-

m ; Don't care

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 1/0 is high at the falling edge of RAS.

0085-28
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HM538122 Series
Page Mode Write Cycle (Early Write)
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m ; Don't care

0085-29

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 1/0s are not

written except for the case that the I/0 is high at the falling edge of RAS.
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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)
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e A o) élng
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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
«DP-18C * DP-20N
22.26(0.876)
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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wy w
2.5420.25 s ~3 0.2528:54 2.54+0.25 oastors © N g 0.2528:84
(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)
25.40 max(1.000max)

29.88(1.176)
30.48max(1.200max)

24 13
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1.14 1. 7.62(0.300, 11 144 13 12 ;
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E x ¥
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e S| dls
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{0.10020.010) 0.01920.004) & (0.010283384) {0.100£0.010) 0.01920.004) = {0.010+3°38%)
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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 ~
‘ 5|28
o %55 >o 258
NG $SIng
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£ 11 —
2 g /[ R 5
I P | w— 3 [——
< )
£ £
= 0.25:8:34 § 2.54$0.25 : g 0255851 ]
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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)
gl - a1 I M-+
i P E;
p vin Blah
O 22 [¢] &g
al%e g
oo oo o oog Il Bl 7
0.89 13 1.3
0.035 f0.051) (0.051)
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!
0. Sl‘lmln
2.54min

H
. Eﬂ!mﬁn)
. Sdmin (5.08 mgx
{0.100min) Zaz_oo:n-x)

(0.10020.00) 0.01920.004) (0.10020.010) 0.01910.004)
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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

e e
L . . - %umﬁ:.)zzomu)
L —
JUMTEREN T
04 )

(0.02023:92%)

1 O O A ¢ ) D I ; I
o

e iy
I, -

| N D O ¢ N ¢ O O O IO
(T T T T T T T TTT I

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

6

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003




.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,
(0.1380.010)

13.520.26
3.5%0.26
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-
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(o.o% o.o10 ol UL
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* CP-40D

QHHAF L'"""'J'J'J'JHHHHHH'_I.
:

%
:

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

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003




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)
8:2 max
11](0.323 man o

18.40 (0.724)

1

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

T-90-20

1.20aax
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1.20max
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