[Ordering number : EN5084A |

CMOS LS

| No.3xsosaa [

LC322270J, T-70/80

2 MEG (131072 words x 16 bits) DRAM

Fast Page Mode, Byte Write

Preliminary

Overview

The LC322270], T is a CMOS dynamic RAM operating
on a single 5 V power source and having a 131072 words
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 input utilizes a multiplexed address bus which
permits it to be enclosed in a compact plastic package of
SOJ 40-pin and TSOP 44-pin. Refresh rates are within 8
ms with 512 row address (A0 to A7, A8R) selection and
support Row Address Strobe (RAS)-only refresh, Column
Address Strobe (CAS)-before-RAS refresh and hidden
refresh settings. There are functions such as fast page
mode, read-modify-write and byte write. The pin
assignment follows the JEDEC 4M DRAM (262144
words X 16 bits, 1CAS/2WE type) standard pinouts.

Features

= 131072 words X 16 bits configuration.

= Single 5 V + 10% power supply.

» All input and output (1/0) TTL compatible.

« Supports fast page mode, read-modify-write and byte
write.

» Supports output buffer control using early write and
Output Enable (OE) control.

= 8 ms refresh using 512 refresh cycles.

« Supports RAS-only refresh, CAS-before-RAS refresh
and hidden refresh.

« Follows the JEDEC 4M DRAM (262144 words X 16
bits, 1ICAS/2WE type) standard pinouts.

» Package:
SOJ 40-pin (400 mil) plastic package: LC322270J]
TSOP 44-pin (400 mil) plastic package: LC322270T

« RAS access time/column address access time/CAS
access time/cycle time/power dissipation.

Package Dimensions
unit: mm
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SANYO: TSOP44 (TYPE-I)

unit: mm

Parameter 13222700, T

-70 -80
‘RAS access time 70 ns 80 ns
Column address access time 35 ns 45 ns
CAS access time 20 ns 30 ns
Cydle time 130 ns 150 ns

L During operation 588 mw 633 mW

Power dissipation (max.) During standby 5.5 mW (CMOS levely11 mW (TTL level)

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYOQ OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

BN ¢99707b 0017138 179 WA

32896HA (OT)/33195TH (OT) No. 5084-1/28
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LC322270J, T-70/80

Pin Assignments
S0J40 TSOP44

Ycc E \\/ 4_—0] vss vece E U 4___4] vss
101 [ 2] 2s] 1016 101 E 4__3] 1,016
102 3] 58] 2015 102 3] [42] /015
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104 [s] E 1/013 104 E l40] 1013
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Top view
AQS0R7 ch 22 g VSS
Top view
Block Diagram
O vee
RAS O——>{ Clock generator No.ﬂ———l O vss
—_ T —
CAS O~ 1 Clock generator No.z—l—-— oTwW
| o
Mode
cantroller l &
* Clock generator No.3
Refretsh N ’ Lower byte | Upper byte -— 0O 101
counter T -—
g H 131072 l J, — 8 §/3§
________ Z|512 memory-cells . o’
=z E x 16 bits res—| Data input buffer c—p - O I/ 04
Row &L ~ - O 1,/08
address <1 L VO1 1o KO8 | 109 10 V018 O 1,06
A0 O — buffer ) -— O 1707
A1 O —» - --256X16--1 Q 1-08
A2 Q — - O 1/08
A3 O — Sense amplifier O 1040
A4 O - VO gate -— O I /D41
AS O — - Data output buffer - O 1012
AB O —= Oy Ja— == =~— O I/D43
A7 O —= -~— O I/014
ABRQO — Column Column decoder O 17015
address Pre-decoder ~ O 1/D18&
buffer —_
Substrate bias generator o
AO03801
m 79
97076 0017139 035 BN —
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LC322270J, T-70/80

Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Veg max ~1.010 +7.0 v 1
Input voltage Vin ~-1.010+7.0 v 1
Output voltage Vout —-1.010 +7.0 v 1
Allowable power dissipation LC322270) Pd max 800 mwW 1
LC322270T 700

Quiput short-circuil current lout 50 mA 1
Operating temperature range Topr 010 +70 °C 1
Storage temperature range Tsig -55to +150 °C 1

Note: 1. Stresses greater than the above listed maximum values may result in damage to the device.

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

Parameter Symbol min typ max Unit Note
Power supply voltage Veo 4.5 5.0 55 v 2
Input high level voltage A\ 2.4 6.5 v 2
Input low level voltage .
(AG 10 A7, ABR, RAS, CAS, UW, LW, OF) Vi -1.0 +0.8 v 2
Input low level voltage (VO1 to ¥O16) Vi -05" +0.8 v 2

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

DC Electrical Characteristics at Ta=01to +70°C, Vo =5V 10%

LC322270J, T
Parameter Symbol Conditions -70 -80 Unit Note
min max min max

:l)\pveeizr;gc?r:reen?during operation) lect RAS, CAS, address cycling: tgg = tre min 125 115 mA | 3,4,5
Standby current lcco RAS=CAS =V, 2 2 mA

' RAS-only refresh current loos RAS eyceling, CAS = Vy! tjg = tyg Min 125 118 mA 3,5
Fast page mode current lcca RAS =V, CAS, address cycling: tpg = tpg Min 118 90 mA 3,4,5
Standby current lees RAS=CAS=Vgg-02V 1 1 mA
CAS-before-RAS refresh current lecs RAS, CAS cycling: tre = tre min 125 115 mA 3
Input leakage current Iy 0V=Vy=£6.5YV, pins other than test pin =0V -10 +10 -10 +10 HA
Output leakage current oL Doyt disable, 0V <Voy1<85V -10 +10 -10 +10 pA
Output high level voltage VoH louT=—-2.8mA 2.4 2.4 v
Output low level voltage VoL louTr =2.1 mA 0.4 0.4 \

Note: 3. All current values are measured at minimum cycle rate. Since current flows immoderately, if cycle time is longer than shown here, current value
becomes smaller.
4. lgcy and igg, are dependent on output loads. Maximum values for lgeq and g, represent values with output open.
5. Address change is less than or equal to one time during RAS = V) . Concerning Iggy, itis less than or equal to one time during 1 eycle (tpg).

|
B 7997076 00L7?L40 857 No. 5084-3/28
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LC322270J, T-70/80

AC Electrical Characteristics at Ta =0 to +70°C, Voo = 5 V£ 10% (Notes 6, 7 and 8)
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LC322270J,T
Parameter Symbol -70 ~ Unit Note
min max min max
Random read, write cycle time tRo 130 150 ns
Read-write/read-modify-write cycle time Rwe 190 200 ns
Fast page mode cycle time P 45 55 ns
Fast page mode read-write/read-modify-write cycle time tPRWC as 100 ns
RAS access time RAC 70 80 ns 9, 14,15
CAS access time CAC 20 30 ns 9,14
Column address access time tAA a5 45 ns 9,15
CAS precharge access time tePA 40 50 ns [}
Output low-impedance time from CAS low oLz 0 0 ns ]
Output buffer urn-off delay time OFF 0 20 0 20 ns 10
Rise, fall ime 153 3 50 3 50 ns
RAS precharge time /P 50 60 ns
RAS pulse width IRAS 70 10000 80 10000 ns
RAS pulse width for fast page mode cycle only tRASP 70 100000 80 100000 ns
RAS hold time tasH 20 30 ns
[TAS hold time Ies 70 80 ns
CAS pulse width tcAS 20 10000 30 10000 ns
RAS to GAS delay time [ 25 50 25 50 ns 14
RAS 1o column address delay time RAD 17 35 17 35 ns 15
CAS to RAS precharge time IGRP 10 10 ns
CAS precharge time tcp 10 10 ns
Row address selup time tASR [} 0 ns
Row address hold time, tRAH 12 12 ns
Column address setup time tasc [3] Q ns
Column address hold time tcaH 15 20 ns
Column address hold time referenced to RAS AR 50 60 ns
Column address to RAS lead time tRAL 40 45 ns
Read command selup time Rcs 0 [} ns
Read command hold time referenced to CAS 1RCH 0 [ ns 11
Read command hold time referenced to RAS RRH 0 [¢] ns 11
Write command hold time WCH 15 15 ns
Write command hold time referenced to RAS WCR 50 60 ns
Write command pulse width twp 15 15 ns
Continued on next page.
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LC322270J, T-70/80

Continued from preceding page.

13.

14.

15,

16

LC3222704,T
Parameter Symbo! -70 -80 Unit Note
min max min max
Write command to RAS lead time tAwL 20 25 ns
Write command to CAS lead time towL 20 20 ns
Data input setup time t{ps 0 0 ns 12
Data input hold time toH 15 20 ns 12
Data input hold time referenced to RAS tDHR 50 60 ns
Refresh time IREF 8 8 ms
Write command setup time twes 0 [+] ns 13
TAS to UW, LW delay time IcwD 50 50 ns 13
RAS to UW, LW delay time RWD 100 100 ns 13
Column address to UW, LW delay time tAwWD 65 65 ns 13
s o et e mode cyele oy tePw 7 70 ne 8
[EAS setup time for CAS before-RAS tGsR 10 10 ns
[ TAS hold time for CAS-before-HAS CHR 15 15 ns
RAS precharge CAS active time fapPc 10 10 ns
CTAS precharge time for CAS-before-RAS counter test tcpT 40 40 ns
RAS hold time referenced to OE tRoH 15 15 ns
OFE access time toEA 20 25 ns 9
1| OF delay time toED 15 15 ns
OE output buffer turn-off delay time toez 1] 15 (4] 186 ns 10
OE command hold time tOEH 20 20 ns
Data input to CAS delay time tpze s} [ ns 16
Data input to E_?delay time [/sy2e) 0 (o) ns 16
Masked write setup time mcs 0 [3) ns
Masked write hold ime referenced 1o RAS MARH o} (4] ns
Masked write hold time referenced 1o CAS cH 0 0 ns
Input/Output Capacitance at Ta = 25°C, f=1MHz, Vo =5V £ 10%
Parameter Symbol min max Unit Note
Input capacitance (A0 to A7, ABR, RAS, CAS, UW, LW, OE) CiN 7 pF
InpuvOutput capacitance (VO1 to /1016) Cyo 7 pF
Note: 6. An initial pause of 200 ps is required after power-up followed by eight RAS-only refresh cycles before proper device operation is achieved. In case
of using refresh counter, a minimum of eight CAS-before-RAS refresh cycles instead of eight RAS-only refresh cycles are required.
7. Measured atty =5 ns.
8. When measuring input signal timing, V;y (min) and Vy_(max) are used for reference points. In addition, rise and fall time are defined between Vi
9. alvrl':a\slg;ed using an equivalent of 50 pF and one standard TTL loads.
10. topF {max) and toez {max) are defined as the time until output voltage can no longer be measured when output switches to a high impedance
dition.
11, ?)o:erat?:n is guaranteed if either tgyy Or trop is satisfied. - o
12. These parameters are measured from the falling edge of CAS for an early-write cycle, and from the falling edge of UW and LW for a read-

write/read-modify-write cycle.

twes. 'ewn: TRwD- Tawp and topwp are not restrictive operating parameters for memory in that they specify the operating mode. If tycs = twes
(min), the cycle switches to an early-write cycle and output pins switch to high impedance throughout the cycle.

If towp 2 tewp (MiN), Tawp 2 tawn (MIN), tawp = tawp {(Min) and topwp 2 icpwp (Min) for fast page mode cycle only, the cycle switches toa
read-writefread-modify-write cycle and data output equal information in the selected celis. If neither of the above timings are satisfied, output pins
are in an undefined state.

trep (Max) is not a restrictive operaling parameter but instead represents the point at which the access time tpac (Max) is guaranteed. ¥tacp2
tep (Max), access time is determined according 1o igac.

1RAD (MaX) is not a restrictive operating parameter but instead represents the point at which the access time tgac (max) is guaranteed. If trap >
trap (Max), access time is determined according to taa-

. Operation is guaranteed if either tpzc or Ipzp i s satisfied.
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LC322270J, T-70/80

Timing Chart

Read Cycle
tRc
thas
tan E—
mAs T N /! N
Vip — * 7
tRsSH tap
. trep tcas tcap
GRPI—‘ tcsH
— VIH — 3 -
CAS 7
VIiL — 3( v
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won 2 D N
w2 K 7 7777

N}

trcs tReH
o YIH— / 3 X
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tRes tRCH

v :i:‘ :7/////////‘ tnnHyM
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Vi — High Impedance 2
DIN 5 g B
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VO to O16 _ taa torF
teLz
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LC322270J, T-70/80

Early Write Cycle
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LC322270.4, T-70/80

Upper Byte Early Write Cycle
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LC3222704J, T-70/80

Lower Byte Early Write Cyble
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LC322270J, T-70/80

Write Cycle (OE Control)

tRC
tRAS . _tmp
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L.C322270J, T-70/80

Upper Byte Write Cycle (OE Control)
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LC322270J, T-70/80

Lower Byte Write Cycle (OE Control)
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LC322270J, T-70/80

Read-Modify Write Cycle

Ml | 7}[—)__
v tcnp[— tACD : tosk r—CRe
mvi:: ET toas .
voow LT o MR e W77 72277
on V20X o 2///////////////////////////////////%
= =0 N7
= =7 ||| N7
™ T4 éﬁk 777

e, 7

INVALID DATA V4 "wor Lt

A02G144

MR 799707bL 0017150 7Th HN

No. 5084-13/28

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



LC3222704, T-70/80

Read-Modify Upper Byte Write Cycle
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LC322270J, T-70/80

Read-Modify Lower Byte Write Cycle

Power ed
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LC322270J, T-70/80

Fast Page Mode Read Cycle

tRASP tap
FRE IR & - % \
Vi — - 4
tosH tpo tRsH torp
t t t t t toas
tcAP o ACD CAS cP CAS , cP
VIH — N X N - p A
CAS
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LC322270dJ, T-70/80

Fast Page Mode Early Write Cycle

tRasP trp
— Vin — R \
BAS N / \
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LC322270J, T-70/80

Fast Page Mode Upper Byte Early Write Cycle

tRASP tpp
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LC322270J, T-70/80

Fast Page Mode Lower Byte Early Write Cycle

trasP trp
Vif — 5 Zm
BAS N
VIL — 5
tppo tasH
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LC322270J, T-70/80

Fast Page Mode Read-Modify-Write Cycle
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Fast Page Mode Read-Modify Upper Byte Write Cycle
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Fast Page Mode Read-Modify Lower Byte Write Cycle

tRasp tap
tcsH
ey tan R
L — 9
tRco tpRNE tRgH
terp, tep tep terp
¥ A teas toas }
s VIH — CAS €
ViL— LI 7 K 7 K 7
t
tRAH N . - AAL
CAH
tasn . CAH . CAH N
ase] |- ASg, _:———“I ASC
Vin —7Af i Y
AOto A7 ROW TOLUNN COLUNN COLUNN
YiL—Zf % 7 K -
tRAH
a2 —LH? [
20
y

aoR S
Vi —

oW I —
VIl —

VIR —

W
VI -

VIH —
OIn v§:_

%01 1o VOB

Vou—
Dour VoL —

VIH =
D
r IN VL —
09 to VO16
Vo —

DouT VoL

= Vin—
vIL —

N

777777

%

RowW
N
N tucH tueH "tunu
RCS t, t :
] tAcs tres tucH
V .YW
tanp tone tawn SCHL tcpnn -
t t t| tano
tRCS eNp tweil tres CWD . tRcs - Rl
T tawn | — teewn L1y CWD twp
|
77 I N i l/
tos || tcea tog | T tepa) tps
tpzel tcac ton, tpze| |tcac ton, tozc oy
— oot o]
-
. K
TAA taa taa
tRAL toac
1] LOEA toEH | toEa toen | tosa toen
3 LY yr—
VALIO VALT E @gﬁ_“”{ High lmpsdance
toLz torz tcoLz| i
L
N 7 7 7
s 4 - K 2 N z
tan taa taA
r p ¥ s N
vaLIO): } vaLzo %_ High Impadance
t Vi t “pe2 :osz ’ tpzo tfu toE2
1] T 0EZ 0z0 L 1
N —H—f— t
m / A/ K2 | R 222
2 toED toED L——/ taED

B 7997076 0017159 923 mA

B thvario pata [ s e

Ao2923

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

No. 5084-22/28



LC322270J, T-70/80

Hidden Refresh Cycle
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RAS-Only Refresh Cycle

tre
thas y trp
Vi — N I X
RAS I7
Vip e=— & \
tere tape
e VIH — A AR
CAS
tRaH
~—tASR
Vig — 7,
Avtonz,asR 11 / ROW
Vip — A
O1 to IO18
VoH —
LDOUT v High Impedance
oL —
OE. UW, LW, DN:" H op™ L™
AD2925
CAS-Before-RAS Refresh Cycle
tpp tRe tre
tpas tRp tgas ,, tmpP
Vi — - R Y p
HAS & Z N
Vip — - N
teec t t l—t
R CHR RPC tCHR : cAp
tcr | |tcsh top tcsa
R Vig —
CAS S
L— v, K
VO1 to ¥O18
VoH — .
LDDUT v High Impedance
oL —
Al to A7, ABR, UW, TW, OF, Dy: "Hor L*
AQ2826

B 7997076 00171bL1 581 mm

No. 5084-24/28

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



LC3222704J, T-70/80

CAS-Before-RAS Refresh Counter Test Cycle (Read)
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CAS-Before-RAS Refresh Counter Test Cycle (Write)
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CAS-Before-RAS Refresh Counter Test Cycle (Read-Modify-Write)
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