HM53461 Series

65,536-word x 4-bit Multiport CMOS Video RAM

B DESCRIPTION

The HM53461 is a 262,144-bit multiport memory equipped with a 64k-word x
4-bit Dynamic RAM port and a 256-word x 4-bit Serial Access Memory (SAM) port.
The SAM port is connected to an internal 1,024-bit data register through a 256-word
x 4-bit serial read or write access control. In the read transfer cycle, the memory
cell data is transferred from a selected word line of the RAM port to the data regis-
ter. The RAM port has a write mask capability in addition to the conventional opera-
tion mode. Write bit selection out of 4 data bit can be achieved.

Utilizing the Hitachi 2 um CMOS process, fast serial access operation and low
power dissipation are realized. All inputs and outputs, including clocks, are TTL
compatible. aDDP24A

(DP-24A)
W FEATURES HMS53461ZP Series
« Multiport Organization

(RAM; 64k-word x 4-bit and SAM; 256 word x 4-bit)
« Double Layer Polysilicon/Polyicide n-Well CMOS Process
* Single 5V (£ 10%)
* Low Power

HM53461P Series

Active
(=7 PSS 380 mW (max)
SAM e 220 mW (max)
SEANADY ..t v eeenee e 40 mW (max)
e Access Time s0zP24
RAM L.t 100 ns/120 ns/150 ns (ZP-24)
SAM e e 40 ns/40 ns/60 ns
« Cycle Time Random Read or Write Cycle Time (RAM)... .. 190 ns/220 ns/260 ns
Serial Read or Write Cycle Time (SAM) ........... 40 ns/40 ns/60 ns
* TTL Compatible
0 256 Refresh CyCles .. ... ivviiit i et 4 ms

* Refresh Function
RAS Only Refresh
CAS Before RAS Refresh
Hidden Refresh

« Data Transfer Operation (RAM <—> SAM)

o Fast Serial Access Operation Asynchronized with RAM Port Except Data Transfer
Cycle

» Real Time Read Transter Capability

* Write Mask Mode Capability

H ORDERING INFORMATION

Part No. Access Time Package

HM53461P-10 100 ns 400 mil 24-pin

HMS53461P-12 120 ns Plastic DIP

HMS53461P-15 150 ns (DP-24A)

HM53461ZP-10 100 ns 24-pin

HMS53461ZP-12 120 ns Plastic ZIP

HM53461ZP-15 150 ns (ZP-24)
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HM53461 Series

B PIN OUT
HMS53461P Series HM53461ZP Series H PIN DESCRIPTION
sc[T] (23] v Pin Name Function
si/o,[2] 23] st/0, o4 2 1 /03 Ap-Ay Address Inputs
s1/0 3] 73] s1/0, S1/03 4 3 SOE 1/01-1/04 RAM Port Data Input/Output
7 OF 3] T)soF Vss 6 ; gl(/:m SL/0;-SI/0, SAM Port Data Input/Output
170, 5] [20) 1/0, D_S_:/f(% 13 9 SI/02 RAS Row Address Strobe
170, 6] [19] 110, 1oz 12 11 1/0t CAS Column Address Strobe
wE[7] [ig] cas RAS 14 13WE sc Serial Clock
RAS E Ao A516 :3 246 WE Write Enable
Ae E 16] A ‘X-‘C 18 19 A7 DT/OE Data Transfer/Output Enable
As l15] A. A:: gg 21 A2 SOE SAM Port Enable
Ad [14] & CAS 24 23 A0 Vee Power Supply
vie [12] [13] A 0108-2 Vss Ground
0108-1
(Top View) (Bottom View)
W BLOCK DIAGRAM
10, 10: 103 164
b ? b ?
1.0 buffer I 1 O buffer 1 O hulter l 10 bofter 2‘5;'.‘5': I
WE clook I t t I DT OE
WE generator Y decoder Y decoder Y decoder Y decoder [ 0
Tnnsller
memor memor: K memor memar contro
CAS Ezi:('::" f::‘ny ' ?::(ay Y f:rly Y ?:'r‘l_v Y
| I i I reaeesar " [0 SOE
m RAS clook
generator 256 data 256 data 256 data 256 data
Aj Tegister register register register
’ Pointer Poimter Pointer Pomter ,S.f.il.‘::b sC
X address
buffer 3 t t I
I SI O bufler I SI O buffer 51 O buffer I S1 O buHer ]-J
Y address } P
bufer sio SIO: SIOs S10.
sires [ seersor
counter
6 &
RAS CA
0108-3
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B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vr —1.0to +7.0 v
Power Supply Voltage Relative to Vgs Vee —0.5t0 +7.0 v
Operating Temperature, T4 (Ambient) Topr Oto +70 °C
Storage Temperature Tstg —55t0 +125 °C
Short Circuit Output Current Lout 50 mA
Power Dissipation Pr 1.0 w

H ELECTRICAL CHARACTERISTICS
 Recommended DC Operating Conditions (Tpo = 0 to +70°C)

HM53461 Series

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 45 5.0 5.5 v
Input High Voltage ViH 24 — 6.5 v
Input Low Voltage ViL —05 — 0.8 v 2
Notes: 1. All voltages referenced to Vgg.
2. — 3.0V for pulse width < 10 ns.
o DC Electrical Characteristics (T4 = 0 to +70°C, Voo = 5V £10%, Vgg = 0V)
SAM PORT . RAM PORT
Parameter Symbol - HMS53461-10 | HM53461-12 | HM53461-15 | Unit — Note
Standby | Active Test Conditions
— X 70 60 50 mA | RAS, CAS i
Operating Current lect RAS, _CAS Cycling |
Iccr x —_ 110 100 80 mA | tRc = Min
Icc2 — X 7 7 7 mA | ____
Standby Current RAS,CAS = Vi [——
Iccs X — 40 40 30 mA
Iccs — X 60 50 40 mA | CTAS = Vi,
RAS Only Refresh Current RAS Cycling
Iccs X — 100 90 70 mA trc = Min
Iccs — X 50 40 35 mA | RAS = vy,
Page Mode Current CAS Cycling
Iccio X —_— 90 80 65 mA tpc = Min
i — X 60 50 40 A | RAS i
CBR Refresh Current CCs MA | RAS Cycling I—
Iccit X — 100 90 70 mA | tRC = Min
)} — X 75 65 55 mA | RAS, CAS i
Data Transfer Current €ch RAS’_CAS. Cycling |
Icci2 X — 115 105 85 mA | trc = Min
Parameter Symbol Min Max Unit Test Conditions Note
Input Leakage Ing —10 10 RA
Output Leakage Iro —10 10 pA
Output High Voltage Vou 24 — v Ioy = —2mA
Output Low Yoltage VoL — 0.4 v IoL = 42mA
H INPUT/OUTPUT CAPACITANCE
Parameter Symbol Typ Max Unit Note
Address Cn — 5 pF
Clocks Cn — 5 pF
170, SI/0 Crro — 7 pF
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HM53461 Series

# ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta = 0 to +70°C, Vgg = 5V £10%, Vgg = OV)1, 10, 11

Parameter Symbol }.lM53461-10 I-.IM53461-12 H.M53461-15 Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time tRC 190 — 220 — 260 — ns
Read-Modify-Write Cycle Time tRWC 260 — 300 — 355 — ns
Page Mode Cycle Time tpc 70 — 85 — 105 — ns
Access Time from RAS {RAC — 100 — 120 — 150 ns 2,3
Access Time from CAS tCAC — 50 — 60 — 75 ns 3,4
Output Buffer Turn-off Delay Referenced to CAS | tofF) 0 25 0 30 0 40 ns 5
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 ns 6
RAS Precharge Time trRp 80 — 90 — 100 — ns
RAS Pulse Width tRAS 100 10000 120 10000 150 10000 ns
CAS Pulse Width tcas 50 10000 60 10000 75 10000 ns
RAS to CAS Delay Time tRCD 25 50 25 60 30 75 ns 7
RAS Hold Time tRSH 50 — 60 — 75 — ns
CAS Hold Time tesH 100 — 120 — 150 — ns
CAS to RAS Precharge Time tcrRp 10 — 10 — 10 — 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
Write Command Setup Time twes 0 — 0 — 0 — ns 8
Write Command Hold Time twCH 25 — 25 — 30 — ns
Write Command Pulse Width twp 15 — 20 — 25 — ns
Write Command to RAS Lead Time tRWL 35 — 40 — 45 — ns
Write Command to CAS Lead Time tcwL 35 — 40 — 45 - ns
Data-in Setup Time tps ¢] — 0 — 0 — ns 9
Data-in Hold Time tDH 25 — 25 — 30 — ns 8,9
Read Command Setup Time trRCS 0 — 0 — 0 — ns
Read Command Hold Time tRCH 0 — 0 — 0 — ns
Read Command Hold Time Referenced to RAS tRRH 10 — 10 — 10 — ns
Refresh Period tREF — 4 — 4 — 4 ms
RAS Pulse Width (Read-Modify-Write Cycle) tRWS " 170 10000 200 10000 245 10000 ns
CAS to WE Delay tcwD 85 — 100 — 125 — ns 8
CAS Setup Time (CAS Before RAS Refresh) {CSR 10 — 10 — 10 — ns
CAS Hold Time (CAS Before RAS Refresh) {CHR 20 — 25 — 30 — ns
RAS Precharge to CAS Hold Time tRPC 10 — 10 — 10 — ns
CAS Precharge Time tcp 10 — 15 — 20 — ns
Access Time from OE toAC — 30 —_ 35 — 40 ns
Output Buffer Turn-off Delay referenced to OE tOFF2 0 25 0 30 0 40 ns
OE to Data-in Delay Time topD 25 — 30 — 40 — ns
OE Hold Time referenced te WE tOEH 10 — 15 — 20 — ns
Data-in to CAS Delay Time tpzc 0 — 0 — 0 — ns
Data-in to OE Delay Time tpzo 0 — 0 — 0 — ns
OE to RAS Delay Time tORD 35 — 40 — 45 — ns
Serial Clock Cycle Time tsce 40 — 40 — 60 — ns
Access Time from SC tsca — 40 — 40 — 60 ns 10
Access Time from SOE {SEA — 25 — 30 — 40 ns 10
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HM53461 Series

B ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
{TaA = 0to +70°C, Vg = 5V +10%, Vgs = OV)1. 10, 11 (continued)

HMS53461-10 HM53461-12 HM53461-15
Parameter Symbol - - - Unit Note
Min Max Min Max Min Max
SC Pulse Width tsc 10 — 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — ns
Serial Data-out Hold Time after SC High tsoH 10 — 10 — 10 — ns
Serial Qutput Buffer Turn-off Delay from SOE tSEZ 0 25 0 25 0 30 ns
Serial Data-in Setup TIme tsIS 0 — 0 — 0 — ns
Serial Data-in Hold Time tSIH 15 — 20 — 25 — ns
DT to RAS Setup Time tbTs 0 — 0 — 0 — ns
DT to RAS Hold Time (Read Transfer Cycle) tRDH 80 — 90 — 110 — ns
DT to RAS Hold Time tDTH 15 — i5 — 20 — ns
DT to CAS Hold Time tcDH - 20 — 30 - 45 — ns
Last SC to DT Delay Time tSDD 5 — 5 — 10 — ns
First SC to DT Hold Time tSDH 25 — 25 — 30 - ns
DT to RAS Delay Time tbTR 10 — 10 — 10 — ns
WE to RAS Setup Time tws 0 — 0 — 0 — ns
WE to RAS Hold Time twWH 15 — 15 — 20 — ms
1/0 to RAS Setup Time tMs 0 — 0 — 0 — ns
1/0 to RAS Hold Time tMH 15 — 15 — 20 — ns
Serial OQutput Buffer Turn-off Delay from RAS tSRZ 10 50 10 60 10 75 s
SC to RAS Setup Time tsRS 30 — 40 — 45 — ns
RAS to SC Delay Time tSRD 25 — 30 — 35 — ns
Serial Data Input Delay Time from RAS tsiD 50 — 60 — 75 — ns
Serial Data Input to DT Delay Time tszD 0 - 0 — 0 — ns
SOE to RAS Setup Time tES 0 — [} — 0 — ns
SOE to RAS Hold Time tEH 15 — 15 — 20 — ns
Serial Write Enable Setup Time tsws 0 — 0 — 0 — ns
Serial Write Enable Hold Time tSWH 35 — 35 — 55 — ns
Serial Write Disable Setup Time tswis [} — 0 — 0 — ns
Serial Write Disable Hold Time tSWIH 35 — 35 — 55 — ns
DT to Sout in Low-Z Delay Time tpLz 5 _ 10 — 10 — ns
Notes: 1. AC measurements assume tT = Sns.

2. Assumes that trcp < trcp (max). If trep 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. Assumes that trcp 2 trep (max).

5. tofF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage
levels.

6. Vi (min) and Vi1 (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vig and Vpp.

7. Operation with the trcp (max) limit insures that tRAC (max) can be met, tyep (max) is specified as a reference point only,
if trep is greater than the specified tRcD (max) limit, then access time is controlled exclusively by tcac.

8. twcs and tcwp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only: if twes 2 twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp 2 tcwp (min), the cycle is a read/write and the data output will contain data read
from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at access time) is
indeterminate. -

9. These parameters are referenced to CAS leading edge in an early write cycle and to WE leading edge in a delayed write or a
read-modify-write cycle.

10. Measured with a load circuit equivalent to 2 TTL and 50 pF.
11. An initial pause of 100 s is required after power-up. Then execute at least 8 initialization cycles.

Thi s
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HM53461 Series

B TIMING WAVEFORMS
e Read Cycle

e
®AS tRAS
N 1w N
IRCD Izsy
23] IcRP
CAS \ cas J V(_—
;:_,,. IRAR tasc fCAH
Address %‘ ROW ) CoLUMN A //////////M
®es | tann  trcH
VE YL | e UL
tRAC tor¥l
l(/(;?nput) mAj'\:——'g:km
tozc 10RY

Vo /, Z)
{Input) / h NZ

pza

s TH torF2
bT/0E R /L
P7A Do not care
0108-4
¢ Early Write Cycle
tre
RAS tRAS
N I N
tRCD IRSH
fcsH
CAS ICas /._
il

Address %

WS

wE X
Is-s-
1/0
(Input)
1/0 High Z
(Output) wrs ora
DT/OE
UL LA L L
Do not care
0108-5

Note: *1. When WE is “H” level, all the data on the I/O can be written into the cell.
When WE is “L” level, the data on the 1/0 are not written except for when I/0 is *“high” at the falling edge of RAS.
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* Delayed Write Cycie

HM53461 Series

{rC

tRAS

tnr \___

tnsu

— cAs

W///”l///l///////‘
N7/ 77777777
—7

P a1
e ICWL.

X777 7777777
__&.’
W XTTTT7777777

Vo High-Z

L [ZZ4 Do not care

tors oy

tus tun tns

0108-8

Note: *1. When WE is “H” level, all the data on 1/01-1/04 can be written into the memory cell.
When WE is “L” level, the data on 1/Os are not written except for when I/O = “H” at the falling edge of RAS.

* Read-Modify-Write Cycle

tRWT i

RAS — 1RWS
({14
lcsH
ICRP | RCH— ICAS
Cas /
1ASR ‘ tRaH tasc TCAH tasu

LT TTTTTT,

|
IRCs o tcuz —.{

po—— IRl

Address MRDW

tup

R
£
cup 4,
1] ¥
Ins
N y VALID
4

Din

1/0
(Imput)

tovn

tcac

1/0 A VALID
(Output) tnzo k_Dout
tors toTH toac trF2

ﬁ/ﬁf!{ﬁ

toEn

N

Do not care

0108-7

Note:  *1. When WE is “H” level, all the data on 1/01~1/04 can be written into the memory cell,
When WE is “L” level, the data on I/Os are not written except for when I/O = “H” at the falling edge of RAS.
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HM53461 Series

* Page Mode Read Cycle

irC
tRAS
o ICSH trc la—— tRSH ——of In
tRCD AS
CAS q icas iCAS
nan N , ce ] tasc
[ZE1] tasc] | tcan tasc 1CAM tcAH
My ]
YA G, T I T U1, U
thes ! trCH, ncs twc] wes] | COLUMN o e
v/ [
“‘; torrl L‘ﬂ:‘ torrl teac
tcAc torr
170 F VALID 3 VALID'N, VALID
(Output) kDo ¥ Dout ¥ Dout >—
Nz toze L [
o]
/0 / /
(Input) 4
" for nac thzo torr2 loac torr2
twrs| i torr2 L thzo gl
R r—‘ toac
DT/0E _/ﬂ N /)
PZA Do not care
0108-8
« Page Mode Write Cycle (Early Write)
‘ tRC
RAS N
_‘1 IRAS ol .
poo—————— IC S H to———— tp ¢ ———{ -—tnsn—-—|
CAS po— {RC. tCAS icas 1cAS
RN tcr \ N\ L
task o tasc n ™ tasc
= l-—'“t o fase '_r ¥ coLumny g
ines? W o W 77 7T N Y I,
ins tuH west | IMCH ues TWCH s NCH
VE/R - 1477777) (/77 /
Ies tun_ tostP tu—= ")SP-P_ ‘Y;‘,,:r {05} _—"}’;n-.{
/0 o VALID VALID VALID
(Input) Din Din Din
10 High-Z
(Output) 2F% wra
DT/ E 7777777777777 777777 7777777 7T L
[ZZ Do not care
0108-9

Note:

978
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*1. When WE is “H” level, all the data on 1/01-1/04 can be written into the memory cell.
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* Page Mode Write Cycle (Delayed Write)

HM53461 Series

Address

WE

1'0
(Input}

10
(Qutput)

DT/OE

tRC

tRAS

te s

ken

e As

tre

IRAH

tcAs

p—— tRS.
leas

H

IRP

ICRP

e

tasc

ROW

OLUMN;

tas

pta '

Vs,

S

*]

tCAH

A
1ASC tcan

OLUMN

i

3

tewe
W COLUMN

{can

j=-tCHL.

Iwy

IRWL

Mk

=

*]

fiaLi
Din

tDH

tos

VAL
Din

High Z

7777H

1Ds| on

ALl
D

tors

tOEH

L/

Do not care

0108-10

Note: *1. When WE is “H” level, all the data on }/01-1/Oj4 can be written into the memory cell.

When WE is “L” level, the data on 1/Os are not written except for when [0 = “H"” at the falling edge of RAS.

* RAS Only Refresh Cycle

irC

trP

tRPC

cas /

LASR.
—-1—--
oot

Address Di

1/0
(Outpus)

/0
(Input)

U‘
=
~
Ol
!

LT

[ZZ3 Do not care

0108-11
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HM53461 Series

* CAS Before RAS Refresh Cycle

Ky
nas
RAS ——/
trIC {CSR tear

Icun i

CAS

wavess YL LLLLT T 7 7 7T T 77777777777,
Yo 77277 TT T 22T IT 7T 7T TTT T,

High-2

1’0
(Output)

oNOE LT LT T 7 7777 77 7777777,

i/ Z 4 Do not care

0108-12
* Hidden Refresh Cycle
RO IRC
RAS ———— As as
\‘ - ’/ (714 1\ 3 [ 1RP L
ICRP s
- LCHR
t.l‘i'.‘ r“sc tcan
sagress T4 vow W o W/ //, /////////////I///[I
IRCS IRRH
r.—.
Ve /////; ‘([{// [/ _{_//// /
10RD torrl
- s
(Outpu) S Bow” —
s orw IcAC 0842
toac

oToE 57 i
10 'ﬁi High-2
{Input)

’ f 773 Do not care

0108~13
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HM53461 Series

¢ Read Transfer Cycle (1)1, "2

RAS — [
, rP \
 paE— |
trco irsn tcre
CAS T tcas L
18 AH u.ur‘
tasa| ="
il N Tcan
Address D{ ROW SAM STRRT
CsH

we 7t L XL T

tore

1.0 High Z
(Output) com

o LI LD, /J{{/////////
BT OE &J - f 1508
N/

150¢ ison

S1'0 Valid
utpun) 7, ¢
Previous
S1/0 High-Z Row New Row
(Input)
De not care

0108-14

Notes: *1. In the case that the previous data transfer cycle was read transfer.

*2. Assume that SOE is “L” level.
*3. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

address.

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

RAS ——— taas
ey \
tnen tusw tcnr
TAS - P I
man3

] P

sk -

N TCAR

Address % ROW 0 SADAﬂD%TART‘
. I fosH Lo
Ve Wi | oo NI LTI,

Nis

o High Z o
(lvu(t)put) o
(NIY//// l//////// LU
DT/0E \ﬂ e ;l)on
so T YRRy | o\
(S(%HE’ME':rL ——ITIIA" S
(Sll’:;(‘)"] VALID //I/I/I///I,I B Inhibit rising transient

0108-15

Notes: *1. In the case that the previous data transfer cycle was write transfer or pseudo transfer.

*2. Assume that SOE is “L” level.
*3. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

address.
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HM53461 Series
¢ Pseudo Transfer Cycle

FAS ——\
N

.1
Al
——

tasn

NS =
510 tsis tsin
S1/0 VALID
(Input) Iskx Sin
tson /] Do not care
s

£ Inhibit rising transient

ol

S //4/,

*1. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

0108-16

Note:
address.

* Write Transfer Cycle

L

RAS ———y xas
Rt \

trco irsh
CAS \ cas
tran o tasc|

tASR tcan

Address D‘ ROW 0 SAMSTART

tors
OT/OF ﬁ_ toTH

Sin

(Input) i
72 Do not care
S1/0 High-Z nhibit rising transient
{Outyut) m Inhibit rising

0108-17

Note: *1. CAS and SAM start address need not be supplied every cycle, only when it is desired to change to a new SAM start

address.
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HM53461 Series

* Serial Read Cycle

RAS

IOTH

tor

o= LTI TTTT777 7

sio T
Output K s —{ v Lo
F —=1
Do not care
DDDDD 8
* Serial Write Cycle
IRAS
RAS L .
ore — oTH /_
woE L1 LT T T7T7 7777777 i
W iswis h
sy tSwiH Isws
tscc iscc tscc
iscp tscp 1sce =\
sc _ﬂ tsc y tsc [114 / tsc
s10 ' '
1) B I D 1
1515 ._J L_.ﬂ“”' tsts IS
PZ23 Do not care
0108-19 ’
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