HM53462 Series

65,536-Word x 4-Bit Multiport CMOS Video RAM (with Logic Operation Mode)

W DESCRIPTION HMS3462P Series

The HM53462 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. RAM port has an-
other new function, logic operation capability. By this function logic operation be-
tween memory data and input data can be done in one cycle. Utilizing the Hitachi
2 pm CMOS process, fast serial access operation and low power dissipation are 3DDP24A
realized. All inputs and outputs, including clocks, are TTL compatible. (DP-24A)

B FEATURES HM53462ZP 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

ACtive RAM .. ... e s 380 mW (max)
SAM e e 220 mW (max)
StANADY ..ot 40 mW (max)
* Access Time —
RAM ... 100 ns/120 ns/150 ns (ZP-24)
SAM L 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
e 256 Refresh CyCles . ... ..ottt 4 ms

* Refresh Function

RAS Only Refresh

CAS Before RAS Refresh

Hidden Refresh
» Bidirectional Data Transfer Operation (RAM <— SAM)
» Fast Serial Access Operation Asynchronized
with RAM Port except Data Transfer Cycle
Real Time Read Transfer Capability
Write Mask Mode Capability
Logic Operation Capability between D, and Doyt
* SAM Organization Can Be Changed to 1024 x 1

B ORDERING INFORMATION

Part No. Access Time Package
HM53462P-10 100 ns 400 mil 24-pin
HM53462P-12 120 ns Plastic DIP
HM53462P-15 150 ns (DP-24A)
HM53462ZP-10 100 ns 24-pin
HMS53462ZP-12 120 ns Plastic DIP
HMS53462ZP-15 150 ns (ZP-24)
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HM53462 Series

B PIN OUT B PIN DESCRIPTION
HMS53462P Series HM53462ZP Series Pin Name Function
Ap-Ay Address Input
sc[a Vss
s E a su/ 1/01-1/0,4 RAM Port Data Input/Output
1/0,[2 0.
- Z 104 2 1 103 SI/0;-S1/0, SAM Port Data Input/Output
03] 2 sivo, 51103 4 3 Soe RAS Row Address Strobe
BT/0E 4] 121} SOE Ves 6 5 SI/04 RAS
7 SC CAS Column Address Strobe
1/0,[3] [20] 1/0. Sh0L 8 9 s1/02 :
1o 5] ] 1/0, DT]"‘(); :0 11 1701 5C_ Serial Clock
WE E (1) TAs m lf 13WE WE Write Enable
7S [g] Ao AS 16 15 A6 DT/OE Data Transfer/Output Enable
s3] [16] As Vee 18 _ ] :; :; SOE SAM Port Enable
As [l—'l [15) A ::: Zg 21 A2 Vee Power Supply
m o CAS 24k 2 A0 Vss Ground
Vee @ Ar 0109-2
0109-1
(Top View) (Bottom View)
8 BLOCK DIAGRAM
Dout
n Memory Array Data ~ ;:"
Transfer] =
™ I vy
Din 3 ®
1 § -
J BY 1 Mode
(2024x)
Other SI/0 (2-4)
DT Are in High-Z State.
=3
8
o
i8]
L
BY 4 Mode 256x4
(Normal Mode)
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HM53462 Series
MW ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg vVt —10to +7.0 v
Power Supply Voltage Relative to Vgg Vee —05t0 +7.0 v
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 1.0 w

H INPUT/OUTPUT CAPACITANCE

Parameter Symbol Typ Max Unit Note
Address Cn — 5 pF
Clocks Crz — 5 pF
1/0, SI/0 Cro — 7 pF

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

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vce 4.5 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 Vgss.
2. — 3.0V for pulse width < 10 ns.

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

SAM Port
RAM Port Symbol . HM353462 HMS53462 HMS53462 Unit Note
Standby Active -10 -12 -15
Operating Current RAS, CAS Cycling Icci — X 70 60 50 mA
tRc = min Icct X — 110 100 80 mA
—_ Iccz — X 7 7 7 mA
Standby Current RAS, CAS = Vi
Iccs X — 40 40 30 mA
RAS Only Refresh Current Iccs - X 60 50 40 mA
CAS = Vi, RAS Cycling tre = min | Jeog X — 100 90 70 mA
Page Mode Current RAS = Vp, Iccs — X 50 40 35 mA
CAS Cycling tpc = min Iccio X — 90 80 65 mA
CBR Refresh Current RAS Cycling Iccs — X 60 50 40 mA
tRc = min Iccin X -~ 100 90 70 mA
Data Transfer Current Iccs — X 75 65 35 mA
RAS, CAS Cycling trc = min Icciz X — 115 105 8s mA
Parameter Symbol Min Max Unit Note
Input Leakage Ipx — 10 10 nA
Output Leakage Iio —10 10 nA
Output High Voltage Iog = — 2mA VoH 24 — v
Output Low Voltage Ig], = 4.2 mA VoL — 0.4 v
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HM53462 Series

¢ Electrical Characteristics and Recommended AC Operating Conditions
(TA = Oto +70°C, Voo = 5V + 10%, Vgg = OV)1, 10, 11

Parameter Symbol HM53462-10 ¥{M53462-12 HMS53462-15 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 tRAC — 100 — 120 — 150 ns 2,3
Access Time from CAS tcac — 50 — 60 — 75 ns 3,4
Outout Buffer Tuen-off Delay - 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 tRp 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 . IRSH 50 — 60 — 75 — ns
CAS Hold Time tcsH 100 — 120 — 150 — ns
CAS to RAS Precharge Time tCRP 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 — ¢} — 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 — 0 . ns 9
Data-in Hold Time tpH 25 — 25 — 30 — ns 8,9
Read Command Setup Time tRCS 0 — 0 —_ 0 — ns
Read Command Hold Time tRCH 0 — 0 — 0 — ns
Read Command Bold Time tRRH 10 - 10 — 10 - ns
Refresh Period tREF — 4 — 4 — 4 ms
&Aa: d‘fﬁf;}';%'ﬁ (e Cyele tRWS 170 10000 200 10000 245 10000 | ns
CAS to WE Delay tcwp 85 — 100 — 125 — ns 8
Eé‘\%s}e}g;‘gr‘:ll%:_s Refresh) tcsr 10 - 10 - 10 - ns
?CA%HBO::):&% Refresh) {cHR 20 - = - 30 - ns
RAS Precharge to CAS Hold Time tRPC 10 — 10 — 10 — ns
CAS Precharge Time tcp 10 — 15 — 20 — ns
Access Time from O tOAC _— 30 — 35 — 40 ns
Qup e oy iop, | 0 | 3 | 0 | o | 0 | e |w
OE to Data-in Delay Time toDD 25 — 30 — 40 — ns
OE Hold Time Referenced to WE tOEH 10 — 15 —_ 20 — ns
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HM53462 Series

* Electrical Characteristics and Recommended AC Operating Conditions (continued)
(Ta = 0to +70°C, Voo = 5V + 10%, Vgg = OV)1, 10, 11

Parameter Symbol ?‘IM53462- 10 HM53462-12 HMS53462-15 Unit Note
Min Max Min Max Min Max
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 tscc 40 — 40 — 60 — ns
Access Time from SC tsca — 40 — 40 — 60 ns 10
Access Time from SOE tSEA — 25 — 30 — 40 ns 10
SC Pulse Width tsc 10 — 10 — 10 — ns
SC Precharge Width tscp 10 — 10 — 10 — ns
zfe;:ls]éal?ig]m Hold Time tSOH 10 _ 10 _ 10 - ns
?;r::%put Buffer Turn-off Delay tsEZ 0 25 0 25 0 10 s
Serial Data-in Setup Time tsis 0 — 0 — 0 — ns
Serial Data-in Hold Time tSIH 15 — 20 — 25 — ns
DT to RAS Sstup Time tpTs 0 — 0 — [y} — ns
g‘;:g ¥éi£‘r’lgfc‘l:;° tRDH 80 — 90 — 110 - ns
DT to RAS Hold Time tDTH 15 — 15 — 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 IDTR 10 — 10 — 10 — ns
WE to RAS Setup Time tws 0 — 0 — 0 — ns
WE to RAS Hold Time twH 15 — 15 — 20 — ns
1/0 to RAS Setup Time tMs 0 — 0 - 0 — ns
1/0 to RAS Hold Time tMH 15 — 15 — 20 — ns
:.eor::] %put Buffer Turn-off Delay tsRzZ 10 50 10 60 10 75 ns
SC to RAS Setup Time tSRS 30 _ 40 — 45 — ns
RAS to SC Delay Time tSRD 25 — 30 — 35 — ns
?::onn:l;%a Input Delay Time tsi> 50 _ 60 . 75 . s
Serial Data Input to DT Delay Time | tszp 0 — 0 - 0 — ns
SOE to RAS Setup Time tes 0 — 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 — 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
@ HITACHI
988 Hitachi America, Ltd. * Hitachi Plaza » 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 » (415) 589-8300

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



HM53462 Series

Notes: 1. AC measurements assume tT = 35 ns.
2. Assumes that trep < trep (max). If trep is greater than the maximum recommended value shown in this table, trac
exceeds the value shown.
. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
. Assumes that tgcp 2 trep (max).
. topF (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 Vi (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vyg and Vyr.

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

8. twe, and towp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only: if twcs 2 twcs (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 early write cycle and to WE leading edge in delayed write or read-
modify-write cycles.

10. Measured with a load circuit equivalent to 2 TTL and 100 pF.

11. After power-up, pause for more than 100 ps and execute at least 8 initialization cycles. Then execute at least one logic reset
cycle including write mask reset (on the falling edge of RAS, WE = “Low” and I/Oj-1/O = “High™), and execute one or
more transport cycle for initiation of SAM port.

H TIMING WAVEFORMS
¢ Read Cycle

[V

¢

RAS 1RAS "SEaam—
ST L - p tai \
IRCD tRSH
fcsH tenr
CAS WCAS e
\\___.I
task | IRAH fascy | leaN
Address 704 wow covm B/ /S
e tRRH f‘j“
L/ T Ryl
mac torrl
10 . VALID
(Output) N Des

tirac
tnze torn
1’0 Ve
(Input) k 0 ‘Z
oy

tors e toFr2

3
&
M)
§

Do not care
0109-4
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HM53462 Series
o Early Write Cycle

e
RAS —_— tkAs N
\‘ (L1 N\
e i
1CSH
CAS tcas /___—_
| —
IF_I(. INAH asc aH
s R e WA W
WS
s tuy =" new
. 2]
s fuM s twH
w
10 .l VALID
(Input} e y Din
10 High 2
{Output)
rs toTH
DT OF r
7
Do not care
0109-5

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

® Delayed Write Cycle

ac
RAS RAS
\ tRY
then trsH
CAS 1CAS
esH
1asK
-+ s '.-_
Address ROW COLUMX
[L2L) tcan
ub new
WE " tup
s nn /T a——| J
= tcut 1
6%@27 ({{{f{{{f{{{{{f{f{
s [ s kS JE)
r—. "—- ]
/0 . VALID
{Input) Din
V 1
/0 High-Z
{Output}
Do not care
0109-6

Note: *1. When WE is “H level, all the data on 1/01—1/Oy4 can be written into the memory cell. When WE is “L” level, the data on
1/0s are not written except for when I/O = “H” at the falling edge of RAS.
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HM53462 Series

* Read-Modify-Write Cycle

thwm
RAS ——— WS
1214 \
tesH

. l.'ﬂ_ tren fcas /-
RsH

_/ 1ASK 1asc 5
s TN s KX oo KT 7777 TTT 177777

— R .
WE *1 Wwn \ fa

ton

s

s w W/ ITTTT7Y,
(Input) o) Din /
1CAC
thaC I !
10 X VALD
{Output) 70 Y Dout
s Wy t04C 10rF2 toFH

7o UL

ZZ2 Do not care

0109-7

Note: *1. When WE is “H” level, all the data on 1/0;-1/0;4 can be written into the memory cell. When WE is “L” level, the data on
1/0s are not written except for when I/O = “H™ at the falling edge of RAS.

® Page Mode Read Cycle

tac
tRAS
TN N
tesu toc e tnsH [
theo tcas texs
CAS , icas i ﬁ\ C.
tnan — e tasc
task ‘1[45(: tCAH tasc tean 1 tcan
—r —
Address 4 ROW OLUMI LUMN
L) ) ™
s J trcH| tucs| | trcH| wws| |CoLumn - ]
wel///,
LLLIS torrl tcac orrl e ac
1AL torrl
170 t.-,‘ VALID % VALIDN VALID
{OQutput) k Dout ' 4 Dout ¥ Dout , —
hrc dzc thze
o .
/0 QL
Input} 4
(Inpu A At o 0K52 toac torr2
tors| tori torr2 hzo ol [
] St
tase
o1/0E / /A N/)
Do not care
0109-8
@ HITACHI
Hitachi America, Lid. * Hitachi Plaza » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 991

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



HM53462 Series

* Page Mode Write Cycle (Early Write)

1x¢
RAS Y IKA> ]
(14
s e oo £ 11 o]
CAS [t ——n fan as teas
tn f for \ \: l
[ZET
oK AL foH tase "_T'" A OLUMN. ean
> . A o
Adress ROW (:nLUM.’&moLUMN /
Ins [0 s ew s NOH "es i
-
WE .
fars t . uy My ——e tuy
7 Mt ] tstee] Lo tite tsfee] fo—tnn—e]
170 . VALID VALID VALID
(Input) Din Din Din
/G High-Z
{Output} 107>

s

o
Y N7 7 T 77777 7

Note:

WZA Do not care

0109-9

1/Os are not written except for when 1/0 = “H” at the falling edge of RAS.
* Page Mode Write Cycle (Delayed Write)

*1. When WE is “H” level, all the data on 1/O;-1/Oy4 can be written into the memory cell. When WE is “L” level, the data on

Ixc
L2
RAS \ L /
; WSH ; v o | ke |
R¢ 1) CAS A 'CRI*
+ - » - feas fCas ;‘ R
INAN , tor
tasn tas
tase foan tasc fe-tcan tean
Address me OLUMN| OLUMN| F
' [ teny, tone . pe-ton
fis [T e COLUMN e
{8
WEIAY / / M
: T g "
us ™ ths " s o1 tos tow
1'0 .1 ALI VAL VAL
tInput) Din Din D
Io High-Z
(Output)
nrs EN
DT OE f 1
[7Z2 Do not care

0109-10

Note: *1. When WE is “H” level, all the data on 1/01-1/0;4 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.

992
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HM53462 Series

* RAS Only Refresh Cycle

e

tRas tre
RAS -_‘!S " \__
ogp el trpc
cis ///f N L
i tasgl | toan
Address ﬁl..“ LI
torr1
ouess 2272
(inpi YL L
Yors ] toru
o1/6E [MF‘ RLLLLLLLLLLLL
2 : pen't care
< ‘m:'szc F‘RP -
" J {rpc tcSRs \_

teur ﬁ tcrp
o _——_\J
CAS

saaress "/ /LT L
tws

twy

w [ XU
wwas LLLLLLLLLLLLLLL LT T

Vo High-Z
(Output)

oot L/ LI

m : Don't care
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HM53462 Series
* Hidden Refresh Cycle

. Ras i ‘ras e 'r!
- FE»S e— trsH —»Z‘ (RP-’S tchr tﬂp*\_
ws _F N /
tasr [ |%Rantasc| | teay
e 2 e ack
sadross 7/ % ROTI J cormn X///{//////////////{// /
, =
« T | N
L e _RD, YorF1
out ;I{S — VALID D,y [—
tors len] toTH torF2
b7/0E oo ({:/[é;_ oAc ] }7_7%7;
e tozc
/o High-Z
(Input)
m Do not care 10013
* Read Transfer Cycle (1)*1,*2
tre
ms 3 tRas \_
le— tRep trsH fe— trp —»
CAS *3 tcas terp
ase [l Yol [ o |
adaress 7N oW ) ST’;’“ X/////////////////////
" 77 iHj«///' /////////{///////////////
/0 High-z [+ DTL
(Output) e tcpH —f
wous LI, ////7/// LI
—| }<—’0m
DT/0E Ahl *RoH
(Outsplu/t(; Mﬁ out A / ;
(Inspll{S — EZ po not care

Notes: *1. In the case that the previous data transfer cycle was read transfer.
*2. Assume that SOE is “Low”.
*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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HM53462 Series

¢ Read Transfer Cycle (2)"1, "2

tre
RAS tras trp —N\
l~— trep trsH
Cas *3 tcas f torp

sddress THE son :O:i’ /1L /////////////
Ve [ ﬂ/// ///////////// T

1/0 High-7 [« 1Rl
(Output) le— teon i

wnatd LT LTI, I/////!///////////L
o7 /0t R L———‘Rw l—-‘mn—*(fﬁf{!z

spu
SC } \
tsrs 1
:*_s:-— > towz tse C° tson
0l XKD
tsy IL:L' tszp~ k-
si/0 o Do not care
(Input) ) Sin W///////// X5 Inhibit rising transient

0109-15

Notes: *1. In the case that the prewous data transfer cycle was read transfer.
*2. Assume that SOE is “Low”.
*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.

¢ Pseudo Transfer Cycle

f tae
RAS Ras fa—trp =N
te— tRcp —»t RsH |
CAS *1 7 tcrr
tasr | [tRAH  tascl
Pandd

SAM START

/L /////////////

‘csH

w 74 ‘—2117///////////////////////////

o/t 770 ‘mf!//////////////////////////L
:F/////////////X////////////l

sC J«‘sc

tsrs

tsip
si/0 —tsrz 9 7 7‘ 7‘ 7 ;17‘ 7 7) VALID

{Input) [ tsca Sin
tson ’l

| [/7/4 Do not care

s1/0
(Output) X inhibit rising transient

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.

0109-16
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HM53462 Series
* Write Transfer Cycle

RAS Ras tep —-\
le— trep RsH F:{CRF

CAS * Ltas

4 tRAH ‘Asc Lcan
'ASR [=->~]

aaaress 70 con U, s"“‘X/////////////////////A
e *ﬂfl/////////////////////////////L

or/¢ 7)&'* ‘—W///////////////////////////ZA
s ) ‘—W/////////////////////////// f

tsrs [ . tsrp te—— Yscc

tili tsim ‘s [
ey S X/////////////ﬁf v KK
s1/o High=2 /] Do not care
(Output) m Inhibit rising transient

0109-17

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

e Serial Read Cycle

Ras

totn

RAS

s |

oee /7777 LR NLLLLLL

SOE 7 N
tsce f tsee B tsce
% _J O\
t t
= tscp | 'sc 1 tscp l:c tscp I--
tsea tson

si/0 FVaiia Vaid Vahid
(Output) Sout Sout Sout
tsca tsez L’ «— k5o~ tsca Do not care

0109-18
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¢ Serial Write Cycle

HM53462 Series

tRAS

x|
>
7]

toTH

tors

oo [[[1 111111 LI T

W)
Q
)|

tsw

Y | tswis Kl
IswiH

i

isws

tscc tscc

iscc

iscp

sc_/

isc tsc

tsC

K I tscp j

=y

isc

SI/0
(Input)

TFe]

isrs

‘ Sin
(L

Valid

/)

tsis

¥Z2 Do not care
0109-19
e Electrical AC Characteristics (Logic Operation Mode)
HMS53462-10 HM53462-12 HMS53462-15 .
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Write Cycle Time tFRC 230 - 265 — 310 — ns
RAS Pulse Width in Write Cycle tRES 140 10000 165 10000 200 10000 ns
CAS Pulse Width in Write Cycle tCcFs 80 10000 95 10000 105 10000 ns
CAS Hold Time in Write Cycle tECSH 140 — 165 — 200 — ns
RAS Hold Time in Write Cycle tFRSH 80 — 95 — 105 — ns
Page Mode Cycle Time (Write Cycle) tFpC 100 — 120 — 135 — ns
CAS Hold Time
(Logic Operation Set/Reset Cycle) 'FCHR % - 100 - 120 - ns
CAS Hold Time from RAS Precharge
(x4 — x1 Set Cycle) tpSCH 10 - 10 - 10 - os
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HM53462 Serles

¢ Logic Code (FC0-3 are AX0—AX3 in Logic Operation Set Cycle)

FC3 FC2 FCl FCO LoGIC
Symbol Write Data
0 [\ 0 0 0 Zero
a 0 0 1 ANDI DisMi
0 0 1 0 AND2 DieMi
0 0 1 1 X4 — X1 — —> SAM Organization Changes to 1024 x 1
0 1 0 0 AND3 Di«Mi
0 1 0 1 THROUGH Di —> Logic Operation Mode Reset
0 1 1 0 EOR Di«Mi + DieMi
0 1 1 1 OR1 Di + Mi
1 0 0 0 NOR Di.-Mi
1 0 0 1 ENOR DieMi + Di.Mi
1 0 1 0 INV1 Di
1 0 1 1 OR2 Di+ Mi
1 1 4] 0 INV2 Mi
1 1 0 1 OR3 Di + Mi
1 1 1 0 NAND Di+Mi Di :External Data-in
1 1 1 1 1 ONE Mi :The Data of the Memory Cell

* Logic Operation Set Reset Cycle (With CAS Before RAS Refresh)

mef —
= 777D || Y7777 T777777777
CXY//4), SRR Y/

Output)

oo [/ /11111110100

Do not care

0109-20

Notes: *1. Logic code Ag—Aj3 (Ay—A7: don’t care)
*2. Write mask data.
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HM53462 Series

B LOGIC OPERATION MODE
® Early Write Cycle

1R

thes

3
/
[
[

tuc tFRSH

tECSH

fCrs

—

°I
>
w

task thAH tasc tcan
- A
Address % ROW COLUMN
N
l\l!t)‘

170
{Input)

/0 HIGH Z
(Output)

s

IDTH

or/oE 7 L 7,

[7/Z4 Do not care

0109-21

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

* Delayed Write Cycle

true

—_— nes
RAS
tw
wen rRsH
ey
CAS tasn
ASC
esH

Address

can

coune /////]/ //{/ i

thCH

e Y7 /777777777
oz Xz
o I KRN e KI7777T77TT7777

(Output}
[///4 Do not care

0109-22

Note: *1. When WE is “H” level, all the data on 1/0;_4 can be written into the memory cell. When WE is “L” level, the data on
I/0s are not written except for when I/O = “H” at the falling edge of RAS.
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HM53462 Series
* Page Mode Write Cycle (Delayed Write)

I ke
turs
—_— R
RAS \
e /
1FesH e 1 LFRSH e
ten IFS ks [ (3.1
_— R
CA than / \ 1 \
tas - hr ase
A 1At g tasc tan AN Lt
Addres:D ROW COLUMN] OLUMN;
! \
s 1 twy tew, oW, COLUMN fcur .
|.l.. (L1 iy iy
v D WZZ7IN V77777 (7777777777
. I 1 4 [ [
[ .ﬂ‘—l s 14 s o s e
-
10 VALID)
(Input) *! Din
VALID VALID
1:0 HIGH Z Din Din
(Output)
wrs ey
ﬁUEZi <{£{£{f{{!_/‘{
[ZZA Do not care
0109-23

Note:

written except for when 1/0 is “high™ at the falling edge of RAS.

e Page Mode Write Cycle (Early Write)

*1. When WE is “high”, the all data on the 1/O can be written into the cell. When WE is “low”, the data on the I/O are not

e
"AS 'l\ ers o \
—— esu rre FusH
ﬁs_ AR fCFs / wr rs B \ crs
lAsSK I-‘ii& lf_AIl lase .E’nn coLum e (T:,;,m
Address ROW COLUMN COLUMN m
s | | wn ,:c’ | IWCH 'lu_c‘s ._.;““ R:t_a.' ey
=Dz
tus: ey tps ::'_T,;‘,, Bl .:.'uw 05>t "u‘—“
vo o W vaL VALID v VALID —
(Input) | Din Din Din
1/0 HIGH- 2
(Output) —45r s
toru
oT/OE N LT
Do not care
0100-24

Note: *1.

written except for when 1/0 is *‘high” at the falling edge of RAS.

1000

@ HITACHI
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Power ed

HM53462 Series

H DESCRIPTION

1. LOGIC OPERATION MODE

HM53462 has an internal logic operation unit which
makes a process of graphics simple. The logic is determined
in “Logic operation set/reset cycle”, and the operation is
executed in every write cycle succeeding to the logic opera-
tion set/reset cycle. In this mode the internal read-modify-
write operation is executed and the cell data is converted
into the new data given by the logic operation between Dj,
and the old cell data.

2. LOGIC OPERATION SET/RESET CYCLE

A logic operation set/reset cycle is performed by bringing
CAS and WE low when RAS falls (Fig. 1). The logic code
and the bits to be masked are determined respectively by
AX0-3 state and 1/01_4 state at the faliing edge of RAS.
Furthermore, in this cycle GAS before RAS refresh operation
is executed, too. In this case of executing the conventional

TAS before RAS refresh operation, WE must be high when

RAS falls.

2.1 Logic Code

The logic code is shown in Table 1. When power is
turned on, at least one logic reset cycle including write mask
reset is required to initialize logic code. If the logic code is
(AX3, AX2, AX1, AX0) = (0, 0, 1, 1), the SAM organization
is changed converter (Fig. 2). In the case that the SAM or-
ganization is changed to 1024 x 1, one data transfer cycle is
needed to initialize the SAM selector.

One the SAM organization is changed to 1024 x 1, this
code is maintained unless power is turned off.

2.2 Write Mask

HM53462 has two kinds of mask registers (register 1, 2).
The register 1 is set by bringing WE low at the falling edge
of RAS during the write cycle, and the mask data is avail-
able only in this cycle. The register 2 is set by level of 17O in
the logic operation set/reset cycle, and the mask data is
available until the next logic operation set/reset cycle. If the
register 1 is set during the current logic operation mode, the
mask data of the register 1 is preferred (that of the register
2 is ignored) and the logic becomes “THROUGH" only in
this cycle (Fig. 3).

RAS \

—

CAS \ .Le

/

Addres x FCO0-FC3 x

S

WA l///////////////////////4

/0 X Mask Reg. 2 j

|

Do not care
0109-26
Figure 1. Logic Operation Set/Reset Cycle
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HM53462 Series

¢ Table 1. Logic Code (FCO-FC3 are AX0-AX3 in Logic Operation Set Cycle)

FC3 FC2 FC1 FCO LoGIC -
Symbol Write Data
0 0 0 0 0 Zera
0 0 0 1 ANDI DisMi
0 0 1 0 AND2 DieMi
0 0 1 1 X4 — X1 — —> SAM Organization Changes ta 1024 x 1
0 1 0 0 AND3 DieMi
0 1 0 1 THROUGH Di — Logic Operation Mode Reset
0 1 1 0 EOR DieMi + DieMi
0 1 1 1 OR1 Di + Mi
1 0 0 0 NOR Di-Mi
1 0 0 1 ENOR DieMi + Di.Mi
1 0 1 0 INV1 Di
1 0 1 1 OR2 Di+ Mi
1 1 0 0 INV2 Mi
1 1 0 1 OR3 Di+ Mi
1 1 1 0 NAND Di+Mi Di :External Data-in
1 1 1 1 1 ONE Mi :The Data of the Memory Cell
SAM Data Register Seriai 1/0

i+1

BN ey B
[ b '—-[svozl
e : c }-—-ISI/OSI
h 1 dJ—-{ SI,"04J

-~ :

b .- -4
-
———

——

0109-26

Figure 2. The Shift Way of SAM Data
1) By 4 Mode (SAM Organization: 256 x 4}

N Isce "
e R\ &~/
SI 01 X a A e X
St 02 Y b X f Y
SI 03 xXZ 3 ) & g ) 4
SI 04 X d X ) D {
0109-27
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HM53462 Series

2) By 1 Mode (SAM Organization: 1024 x 1)

SC_IF\( k\ /\\ /\ﬂ 1\11—
X___=» X b X c X4 X

si/o1 .
s1/o2 High Z
S1/03 High Z
SI/04 High Z

0109-28

l;::«i:e:::?;:r: Write cycle Write cycle Write cycle Write cycle
RAS | ™) ) —\ — — —
c'_Aé' L l “H* \ I- “H" \ f *H" \ /] H” \ I_
WE ‘L ETRN i A A A J T\ S
/01 | =—p—\ “0" Write Masked / 1 Write \__ 0" Write
1/02 N Y 4 Masked “1*Write Masked Masked
1/03 Masked /| \ "0 Write Masked [ Masked
/i -ne o
1704 “1"Write \ Masked 0" Write ]_'_.1._;;‘—_
Logic —_ ANDI1 THROUGH AND1 AND1
Mask reg.2 is set Mask reg.] is set,
1 023 :Masked and valid only in
lA;lume that the this cycle.
ogic is set to .
*ANDY". 1 01.4:Masked
0109-29
Figure 3. Example of Logic Operation Mode
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