[ Ordering number : EN 35084 | Preliminary

SANYO Semiconductors
SA//MYO l uDATA SHEET

CMOS LS

LC322270J, 2MEG (131072 word X 16 bits)

M-80

Overview
The LC322270), M is a CMOS dynamic RAM operating  ynit; mm

on a single 5 V power source and having a 131072 words 3200-S0J40
x 16 bits configuration. Equipped with large capacity
capabilities, high speed transfer rates and low power
dissipation, this series is suited for a wide variety of
applications ranging from computer main memory and
expansion memory to commercial equipment.

Address inpul utifizes a multiplexed address bus which
permits it to be enclosed in a compact plastic package of
40-pin SOJ and 40-pin SOP. Refresh rates are within 8 ms
with 512 row address (ADQ 1o A7, ABR) selection and
support Row Address Strobe (RAS}-only refresh, Column
Address Strobe (CAS)-before-RAS refresh and hidde
refresh settings. There are functions such as fast p
mode, read-modify-write and byte write. Th
assignment follows the JEDEC 4M DRAM (
words x 16 bits, (ICAS/2WE type) standard pinog

Features

* 131072 words x 16 bits configuration.
. Smglc 5V 1 10% power supply
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LCaz2270J, M-80
y 8O ns
Golumn address dbcasétin 45ns
TAS accesslime s 30ns
Cycle lime ' 150 ns
) Buring opetation B33 mW
Powor dissipation {max.} During standby 5.5 mW [CMOGE lavalyf 11 mW (TTL lovel}
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LC322270J, M-80

Pin Agsignment

50)40, 50P40

o/

=10

NC. |11
W |12

LW |12

FAE |14
NG. |18
AD 1o
Al |17
A2 |18
A3 |10

Yoo |20
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Specifications
Absolute Maximum Ratings

Paramester Symbol Ratings
Maximum supply vollage Yoo max ~1.000+7.0
tnput voltags Yin -1.0ta+7.0
Output voltage Vour —10to+7.0
Operating temperalure rangs Topr 010 +70
Storage temperaiure range Tstg —55 to + 150
Allowable power disslpation Pd max 700
Qutput short-gireull gurrent loyt 50

Nole: 1. Stressas grealar than ha above listad maximum values may result in damage 1o Ihe davice,

DC Recommended Operating Ranges at Ta =0 to +70°C

Paramaler

Symbol

Power supply vollage

Voo

Input high kevel voltage

Vi

Inpul low lava! voltage I
{AD 1o A7, ABR, RAS, TAS, UW, LW, OE)

Vi

Inp low level voltage (/G te K016}

Vi,

Note: 2. All voltages are referenced 10 Vgg.
*1: 2.0V when pulse widih is less than 20 ns.

DC Elactrical Characteristics at Ta =0 to +70°C,

Pararneter Symbol

Operating current [
{Averaga currenl during oparation} o1

Standby currenl loce

RAS-only refrash curant logs

min

max Unit Mate

115 34,5

15 3,5

Fast page moda current loca

Standby current lees

CAS-betote-RAS relresh currant

Inpul leakage curreni

Output leakagse curren

80 34,8

IS

115

-10

10 pA

-10

+10 |

Gutput high level vollage

Outpul low lavel voltage

7000, V(:C =§

q&'uas fot lgey and lgge, represant values wilh oulput apan.
g FAS - Y. Goncerning |poy, it i 1ess then or equal 1o one time during 1 cycle (ipg).

V1t 10% (Noles 6,7 and 8)

Symbaol min max Unit Nota
Ihe 160 ns
e 200 ns
e 55 ns
. PRwG 190 ns
AAS &gootsfima taac B0 ns 9, 14, 15
TAS accabsfinfe,, Yoac a0 ns 9, 14
Column addresdagedss time 1aa 45 hs 9,15
TAS pracharge access.find Yepa 50 ns
Output low-impedance Limé4com CAS low oz ns
Output butfar turn-off delay fima opF 20 ns 10
Risa, fall time ty 50 ns
RAS pracharge time \rp 60 ns
AAS pulse widih has 80 10000 ns
RAS pulse widlh for fast page moda cycls only lase 80 100000 s

Contlnued on next page.




LC322270J, M-80

Contlnuedl from preceding page.

Paramatar

min

max

Note

FAS hold time

TAT hold time

| TAS pulse width

RAS to CAS delay time

RAS to golumn address delay time

TAS to RAS precharge tima

CAS precharge time

Row address setup time

Row address hald time

Column addraas setup lime

Column address hold 1ime

Cotumn addrass hold iime reterenced to AAS

Column addraas to AAS 1ead time

Read command setup fime

Read command hold ime relerenced io CAS

Read command hold time rederenced 1o RAS

Write command hald time

Wrile command held time referenced 1o AAS

Wiite gommand putsa widih

Writa command to RAS lead time

Write command 1o CAS lead time

Data input setup time

Data input hold time

Data inpul hold time referenced 1o RAS

Refrash time

Wite command selup time

GAS 1o W, TW delay time

RAS5 10 UW, LW delay time 100 ne 13
Column address o UW. l._"delay fima 65 ne 13
70 ng 13
TAS selup tima for ﬂhetcre-m 10 ns
TAS hotd time lor CAS-baefore-RAS 15 ns
RAS precharge TAS aciive time 10 na
GAS precharge time for ﬂbefﬂrvm(counter £ 40 na
AAS hold time referenced lo DE 15 ns
OF accass ime 25 ns 9
OF delay lime 15 ns
OF output buffer furn-oft dela 0 15 ns 10
OF command hold tima # 20 ns
Data input to TAS dalgy fime 0 ns 16
Dala Input to OF qafay time 0 ns 16
0 ng
Masked wrim\ok‘l 1ime ret 0 ns
Mesked wetle fiold Ume'tiste 0 ns




LC322270J, M-80

Input/Output Capacitance at Ta = 25°C,f= 1 MHz, Voo =5V £ 10%

Parametar Symbol min max Lnit Nole
Input capadiiance (AG to A7, ABR, RAS, CAS, UW, LW, G&) CiN 7
InputrOutput capacitance (KO te VO16} Cwo 7
Mota: 6. An initial pause of 200 ps i required afier power-Lip followed by alght FAS-only refresh cycles before proper doyiop opemuon In achiovad, In case
of using refrash counter, a minimum of aight CAS-befare-FIAS refresh cydes instead ot aight RAS-only refres
7. Measured at ty = 5 ns.
8. Whan measuring input signal timing, V) (rmin} and ¥ (max) are used lor reference pointa, In additon, ri
and "o""_‘
9. Measurad using an equivalent of 50 pF and cne standard TTL loads,
10, topp (Max) and iggz (max) are dafined as the tima unill sutput voltags can no kngsr be measured whah outp
condition.
11. Operation ia guarantead if elther iqgy or gy ia salisfied,
12. These paramatars are measured from the falling edge ol CAS for an early-write cydse, and frosh the falling:
wiite/raad-modify-wrile cyde.
13. lwea. towo. Tawo. tawn and topwp &re not resticlive operating parameters for memory IA IRat thay Wiy the’

16.

{min), the cycla twitchas to an early-write cycle and aulput pins switch to high anodan A hmughaq;

raad-wrlle/read- modlfy -wrlte cyde and data output equal information In the selecte
are in an undefined alate.

Ao (Max), Bocess Eme is dolermined according 1o Y.
Operation Is guarantoed it either tnze or lgzo | 8 vatisfied.
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Timing Chart
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Early Write Cycle
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Upper Byte Early Write Cycle
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Lower Byte Early Write Cycle
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LC322270J, M-B0

Wrlte Cycle (OE Control)
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Upper Byte Write Cycle (OE Control)
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Lower Byle Wrhite Cycle (OE Control)
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Read-Modity Write Cycle
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Read-Modity Upper Byte Write Cycle
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I

T
>
w

L
»>
[}

AQ~AT7 Yin —
\!‘IL_

VIH —

ABR
Yip —

— Vin—
UIL*"‘"

__ Y{H
YIL

Vi —
['DIN v
IL
1/01~1708

Read-ModIfy Lower Byte Write Cycle

tcnpr__ taco l
t \
_i AOwW _:Wi COLUMN
7277 G

(/772

7.

High Impsdance

VALID

High Impedanca

toED

toEH

B 1wvaLio oara *H oore L

AQ2RiS




LC322270J, M-80

Fast Page Mode Read Cycle
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Fast Page Mode Early Write Cycle
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Fast Page Mode Upper Byte Early Write Cycle
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Fast Page Mode Lower Byte Early Write Cycle
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Fast Page Mode Read-Modity-Write Cycle

:, | Y
=" S i 7

/: 1%22 ézéézzéé é:
v toEo

m InvaLlo bGava "H et Lt

ADFEEL




LC322270.J, M-80

Fast Page Mode Read-Modify Upper Byte Write Cycle
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Fast Page Mode Read-Modlly Lower Byte Write Cycle
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Hidden Refresh Cycle
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RAS-Only Refresh Cycle
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CAS-Before-RAS Refresh Counter Test Cycle (Read)
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CAS-Before-HAS Refresh Counter Test Cycle {Write)
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AS-Before-RAS Refresh Counter Test Cycle (Read-Modify-Wrlte)
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