Ordering number : EN3%5341

CMOS LSI

LNO. X 5341 / /

LC322260J, T-70/80

SAANYO

2 MEG (131072 words x 16 bits) DRAM

Fast Page Mode, Byte Read/Write

Preliminary

Overview

The LC322260], T are CMOS dynamic RAMs operating
on a single 5 V power source and having a 131072 words x
16 bits organization. Featuring a large capacity, high
speed, and low power dissipation, these products are
appropriate for a wide range of applications, from main
and expansion memory in computer systems 1o consumer
products. The adoption of a multiplexed input technique
allows these products to be provided in compact 40-pin
SOJ and 44-pin TSOP packages. These products support
three refresh techniques: RAS only refresh, in which 512
row addresses (A0 to A7, ABR) are selected within 8 ms,
CAS before RAS refresh, and hidden refresh. Finally,
these products support three memory access functions: fast
page mode, read-modify-write and byte read/write.

Features

* 131072 words x 16 bits configuration

* Single 5 V = 10% power supply

* All input and output (I/O) TTL compatible

* Supports fast page mode, read-modify-write, and byte

read/write using 2 CAS lines

Early write, and output buffer OE control

8 ms refresh using 512 refresh cycles

* RAS only refresh, CAS-before-RAS refresh, and hidden
refresh

» 2CAS and 1WE inputs (Two CAS lines: UCAS and

LCAS)

Pin assignment conforms to the JEDEC standards for

4M DRAM (262144 words x 16 bits, 2CAS/1WE

type)

Packages

SOJ 40-pin (400 mil) plastic package: LC322260J

TSOP 44-pin (400 mil) plastic package: LC322260T

RAS access time/Column address access time/CAS

access time/Cycle time/Power dissipation
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SANYO: TSOP44 (TYPE-II)

LC322260T, J

Parameter
-70 -80
RAS access time 70ns B0 ns
Celumn address access time 35ns 45 ng
TAS access time 20 ns 30ns
Cycle time 130 ns 150 ns
i During operation 6688 mwW 633 mW
Power dissipation
During standby 5.5 mW (CMOS level), 11 mW (TTL level)

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYQ, 110 JAPAN
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LC3222604J, T-70/80

Pin Assignments

80J40 TSOP44
vee[1] 40 vss vee[1] 44 vgs
012 39 11016 1o1[2] 43] Vo168
102 3] 3g] 11015 1102 3] 42| vO15
VO34 37] 11014 1103( 4] 41] V014
1045 | 36] 11013 voa[s]- l40] VO13
vee[6] 35 ves veel6] 39) Vss
11057 | 34] 11012 1105[7 38] vO12
11086 (8 33 11011 /o[ 8 37] 1o11
o7[8] 32} 010 1o7[9] 36| vO10
108(19] 31] 1109 /08 [10] 35] 109
N.C.[11] 30 N.C.
N.C.[12) 29| LCAS
WE[13 28] UCAS N.C.[13] 32 N.C.
RAS[14 27| OE N.C.[14) 31] [CAS
N.C.[15 26] ABR WE[15 [30] UCAS
A0[18| 25] A7 RAS[16 29] OF
A1z 24] A6 N.C.[17] 28] ABR
A2(18 23] As Ao[1g] 27] A7
A3[19] 22] A4 A1{19) 26] A6
vecleo) 21 vgs A2[20 28] A5
- A3 24] A4
Top view
AD5153 Voof22 E Vgs
Top view
. AO5154
Block Diagram
RAS O—)‘ Clock generator No. 1 l——— O vee
O v
UCAS O *
Clock generator No. 2
Lcas O ‘I( l O WE
— Mode
control Clock generator No. 3 .
4 Lower byte Upper byte - O 1O
Refresh 5 - — O 102
counter B — Q) 103
8 131072 — O o4
""""" 3 men‘:(;ryt;pells Data input buffer — O 105
E% x LS N T I OO [ — — (O V086
Row /01 to /OB V09 to 11016 — 0 Vo7
address L-* H — O /OB
A O buffer - ) — 8 :::89
— — 10
A O — }"'Eﬁ’“s““l | — O 1o
gg 8 = Sense amplifiers Data output buffer —_ 8 Eglg
M O — ogates | .l S —8
A5 () — VO1 1o 1108 [ HOS10 W06 |k~ | 1 & s
A8 O — T 266 ---n - T ; O 1018
A7 O —
AR —— Column Column decoder
address Pre-decoder O OE
bufter
Substrate bias
gensrator
AD5155
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LC322260J, T-70/80

x age .
Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Voo max =-1.010+7.0 v 1
Input voltags Vin -1.0to+7.0 v 1
Qutput voltage Vour -1.0t0+7.0 v 1
o LC322260J 800
Aliowable power dissipation Pd max mw 1
LC322260T 700
Output shorted current louT 50 mA 1
Operating temperature Topr 010 470 °C 1
Storage temperature Tstg —55 to +150 °C 1
Nole: 1. Stresses greater than the above listed maximum values may result in damage 1o the device.
DC Recommended Operating Ranges at Ta = 0 to +70°C
Parameter Symbol min typ max Unit Note
Supply voltage Voo 45 5.0 5.5 v 2
input high-level voltage Viy 2.4 6.5 v 2
Input low-level voltage (AG to A7, ASR, BAS, ‘
UCAS, (CAS, WE, and OF) Vi 1.0t +08 v 2
Input low-level voltage (I/01 to 1/O16) ViL —0.5% +0.8 Ay 2
Mote: 2. All voltages are referenced to Vgg.
* —2.0 V for pulses shorter than 20 ns.
DC Electrical Characteristics at Ta =0 to +70°C, Voo =5V £ 10%
LC322260J, T
Parameter Symbol Conditions -70 -80 Unit Note
min max min max
Operating current RAS, UCAS, [TAS, address cycling:
(average current during operation ) fcot pc = tgg Min 125 s mA 3.4.5
Standby cusrent lpe2 RAS =UCAS=LCAS =V 2 2 mA
N RAS cycling:
RAS-only refresh current log3 UCAS = [CAS =V IRG = thg Min 125 115 mA 3,5
= E A§ ing:
Fast page mode current locd tHAS_ Vi UCAS, LCAS, address cycling 115 80 mA | 3,4,5
pc = lpc min
Standby current lgc5 |RAS=UCAS=LCAS =V ~02V 1 1 mA
— N A S fing:
TAS-before-RAS refresh current loch tF' S, UCAS. and LCAS cycling 125 15 | ma 3
RG = lac min
0V <V <85V, pins other than
Input leakage current I testpin=0 V. -10 +10 -10 +10 PA
Output leakage current loL With Dgy7 disabled, 0V s V755V -10 +10 -10 +10 pA
Qutput high-lavel voltage Vou loyt =—2.5 mA 2.4 2.4 v
Output low-level voltage VoL oyt =2.1 mA 0.4 0.4 v

Note: 3. All current values are measured at minimurn eycle rate. Since current flows immoderately, if cycle time is longer than shown here, current value

becomes smaller.

4. lgeq and lpgy are dependent on output loads. Maximum values for (ao and log represent values with output open.
5. Address change is less than or equal to one time during RAS = V. Concerning Icca, itis less than or equal to one time during 1 cycle (tpg).

No. 5341-3/33




L.C322260J, T-70/80

AC Electrical Characteristics at Ta =0 to +70°C, Voo =5 V + 10% (See notes 6,7, and 8.)

LC322260J, T
Parameler Symbol -70 -B0 Unit Note
min max min max

Random read and write ¢ycle time tac 130 150 ns
Read-modify-write cycle time tawe 190 200 ns
Fast page mode cycle time tpc 45 55 ns
Fast page mode and read-modify-write cycle ime PRWC 895 100 ns
RAS access lime thac 70 80 ns  |9,14,15
TAS access fime ' teac 20 30 ns 9,14
Column address access time tas 35 45 ns 9,15
TAS precharge access time tcpa 40 50 ns 9
TAS low 1o output low impedance time tciz ] o ns o
Output buffer turn-off delay time tore 0 20 0 20 ns 10
Rise and fall times tr 3 50 3 50 ns
RAS precharge time Rp 50 60 ns
RAS pulse width taas 70 10000 80 10000 ns
RAS pulse width {fast page moda cycle only) tRase 70 100000 80 100000 ns
RAS hold time tasH 20 30 ns
CAS hold time tesH 70 80 ns
CAS pulse width tcas 20 10000 30 10000 ns
RAS 10 CAS delay time tred 25 50 25 50 ns 14
RAS to column address delay time RAC 17 35 17 35 ns 16
CAS to RAS pracharge time lcRp 10 10 as
CAS precharge time tep 10 10 ns
Row address setup time tAsR 0 0 ns
Row address hoid time . thaH 12 12 ns
Column address setup time tasc 0 0 ng
Column address hoid time tcaH 15 20 ns
Column address hald time {referenced to RAS) tam 50 60 ns
Cotumn address to RAS read time AL 40 45 ns
Read command setup time trcs 0 0 ns
Read command hold time (referenced to CAS) tRCH o] 0 ns 1
Read command hold tima {referenced to FAS) ‘RRH 0 0 ns 1
Write command hold time bwoH 15 15 ns
Write command hold time (referenced to RAS) tweA 50 60 ns
Write command pulse width twp 15 15 ns
Write command to RAS read time R 20 25 ns
Wrile command to CAS read time fow 20 20 ns
Data input satup time s o] 0 ns 12
Data input hold time toH 15 20 ns 12
Data input hald time (referenced to HAS) toHR 50 80 ns
Refresh lime 'ReF 8 8 ms
Write command setup lime lwes 0 0 ng 13
TAS to WE delay time towp 50 50 ns 13
FAS to WE delay lime ‘AwD 100 100 ns 13
Column address to WE delay time tawp 65 65 ns 13
TAS precharge tima to WE delay time (fast page mode cycle only) lcpwo 70 70 ns 13
CAS satup time (CAS-before-AAS) losh 10 10 ns
TAS hold time (CAS-before-FAS) toHR 15 15 ns
RAS prechargs time, CAS active time tRPC 10 10 ns
TAS precharge time (CAS-before-RAS counter test) tceT 40 a0 ns

Continued on next page.

No.5341-4/33




L.C3222604, T-70/80

Continued from preceding page. .

LC322260J, T
Paramater Symbol -70 -B0 Unit Note
min max min max
FAS hold tims {referenced to OE) troH 15 15 ns
OE access time toEA 20 25 ns g
OF delay time tozo 15 15 ns
OF output buffer turn-off delay time toez 0 15 ¢ 15 ns 10
OE command hold time toEH 20 20 ns
Data Input 1o CAS delay time thze 0 0 “ns 16
Data input to OE delay time bzo 0 o ns 16

Note: 6. After the power is applied, 200 s are requlred after the Vo achleves the regulated voltage, before memory is initlialized and begins operation. In
addition, before memory cperation Initializes, approximately 8 cycles worth of RAS dummy cycles are required. When the on-chip refresh counter
is applied, approximately & cycles wonh of CAS-before-HAS dummy cycles are required instead of the RAS dummy cycles.

7. Measured with tt = 5 ns.

8. When measuring input signal timings, V) (min) and V) (max) are used for refersnce points. In addition, rise and fayl fime are defined between V
and V||_.

9. Measured using an equivalent of 50-pF and one standard TTL load.

10.torr (max) and oz (max) are defined as the time until output voltags can no longer be measured when output switchas to a high impedance
conditlon.

11.0peration Is guaranteed if sither gy of ipgy is satislied.

12.These parameters are measursed from the falling edge of UCAS or LCAS for the early write cycle, and from the falling edge of WE for the read-
modify-write cycle.

13.twes, loewo: lrwp: lawo: 8nd topwp are not restrictive operating parameters for memory in that they spacify the operating mode. If tycs 2 twes
(min), the cycles switches to an early-write cycle and output pins switch to high impedance throughout the cycle.
It towo 2 lown (Ming, tewp 2 trwp (MIN), tawp 2 tawp (MIN), and topwp 2 topwp (Min) for fast page mode cycle only, the cycle switched 1o a
read-write/read-modify-write cycle and daka output equal information in the selected cells. If neither of the above timings are satisfied, output pins
are in an undefinad state.

14.tpgp (Max) Is not a restrictive operating parameter but Instead represents the point at which the access time tpan (Max) is guaranteed. If teg =
tacp (Max), access time is determined according to loap.

15.tpap (Max) is not a restrictive operating parameter but instead represents the point at which the access time tpae (Mmax) is guaranteed. If 1RAD z
trap (max), access time is determined according 1o taa.

16.0peration Is guaranteed If either 1nz¢ oripzq is satisfied.

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

Parameter Symbol min max Unit
Input capacitance (A0 to A7, A8R, RAS, UCAS, LCAS, WE, and OF) Cin 7 pF
I¥O capacitance (/01 to /016) Cuo 7 pF

No. 5341-5/33



LC322260J, T-70/80

Timing Charts
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LC322260J, T-70/80

Upper Byte Read Cycle
tre
tra
X tan X
P i — s / \__
tpp
tcr
1
tcap r-‘ i t
rimrs VIH — £
ViL — SF /

RAD
traH tasc tcan
i

ousn ! T X=X

w2 T X

= e U
o S,

IIIIIIIII

[ 5 VOH — gh Impedance
OUT voL — 7
tpz
| _W( eeeeeeeeeeeee
" VIL — /A .
CA
16 tan F
toLz
- || HighImpedance 4 _5(
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_ t N 7
toea toez
t
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LC322260J, T-70/80

Lower Byte Read Cycle -

o K= Y

|
m

tam —
Ty
R ) 1 N
AP
tCRP|‘—'
H “—/F
;[HS
trco CA
tCHP"—* S tcs
—J 3& il
—_ N A
tasr RA
tIHAH tasc tcan

tRCH

tpze

High impedance

3
tRRH %22222222222:

CAC
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oz
High Impedance ;ml VALID X
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trac ‘ ]
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tpzo . troH

t

OEZ
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LC322260J, T-70/80

Early Write Cycle

te ZL
ViH — :
VIL — / XL_—_J
tasH
t

tasr| | trap

CAS |
c tesH ZL
ViH ~ 7 ;
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L.C3222604J, T-70/80

Upper Byte Early Write Cycle
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LC3222604, T-70/80

Lower Byte Early Write Cycle
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LC3222604, T-70/80

N . }_1 N
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LC322260., T-70/80

Upper Byte Write Cycle (OE Control)
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w2 I ==
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LC322250J, T-70/80

Lower Byte Write Cycle (OE Control)

ws N t F \_
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LC322260J, T-70/80

Read-Modify-Write Cycle

trwe
tRas AP
t
AAS UH — - .
Vﬂ_ _ &( 7 L
1
tcre HeD tesH i
ViH — ) tcas ZL
RSH
tRcD t
on | tcmp
’._. iCSH A{
v ____j h CAS
LCAS
ViL — tRaD ~ /
tash tasc 123['
- A
taaH tean
S/ = S
to
Vig — K : 7 K 7 A
tasn| | [HRAH ‘
s X
ViL — K 7 / A
~ trose towp towl
tRWD tawp tRwL
— Vi —7 - Re—twe
WE v -——/ gfﬁfffffa taa XK / //
tcac t
trac tps || =
tpze
Vi —
o & T
IO1 1o V016
{ toz
_— i | .
oout Vgrm ﬂ% VALID High Impedance
toEa , i '
tozo | | . t = |
~ toeD
— VI|H — 2
OF v — Kk /

EXRR INVALID DATA

o

AG5185
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LC322260J, T-70/80

Upper Byte Read-Modify-Write Cycle

—

=
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g o
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LC322260J, T-70/80

Lower Byte Read-Modify-Write Cycle

tRwe
tras . tRp
T T
—tGHPl‘—*
o
tCHP|- treoD tosn | tcrp
EE:T@E:E :j - J\_\ tcas 7}
task tase iRAL
taAH tcad
Rk S S
tasr| | B8

' R X

St town
1

=
m

T,

trc

towe

trwi

tez
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TR NvaLD DATA  [7777) "R or L

AAAAAA




LC322260J, T-70/80
Fast Page Mode Read Cycle
trasp trp
_ = 4
mAg H N / \_
7
1 t
PC RSH tCHP
tcp tcas tep tcas
Y/ A - p _
UCAS
'72 SF 72 SC |
tpg {RSH
t
top tcas tcp tCACSHP
[CAS /N N o
7 K I 7
LRAL
teaH tcan
tasc tasc
\% - p r
tROH
W ronl] 7
ABR /
== 1o X
tRcs tRcs L trAH|
tacs tRcH treH ' 1tacH
_— VIH —7 r L. A L r
% w' ) U Y N/
tpze tpze tozc
VIH — ;
o W z 7
OED 4 | tcac tcac
tcac 1aa tan Loep
O1 10 11016 1aa icpa H topa
OFF
\‘ y thad tolz toFR torz. LJJ_) DZOT Lz .tOFF
J— i ' 3 n Y
DouT Vgl:_ High Impedance g AL'EE mwww VAL
toz0 toEA L!J toen | L toea
toez ttho toez toez
5E VIH — \ QEA
VIL — ~ /5 /

XX INvALID DATA  [7777) "+ or “L”
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LC322260J, T-70/80

Fast Page Mode Upper Byte Read Cycle

trasp tRp
R f_jy
y tCAPe> tmoD tJCSH toas. rﬁjtéctms - tce : - tctA%R?
TGRS vy v\ L 7N i
y tcap
cAs 1
" tRaD tRaL,
tasm ‘_ttFE\;i— tcaH tasc tcaH tasc tcam
A0 10 A7 3:? — zRow ECOLUMN: i COLUMN E:OLJ% //// ///////
thsh=— tﬂAnH troH
S
w2 IS
RCS RCS RRH
tRcs treH tacH '

tRcH

e/ N/ N
o

V01 to 1VO8

{ VOH — High Impedance
POUT v, —
tozc tpzc tpzc
toep tcac tcac 1
tcac taa tas | QED
/09 1o /016 tan tepa tcepa
thAc t OFF Morr t Lorr
RA oz toiz fozolsOLZ
5 VOH — High Impedance 4 V£ AL103§ v 3 i/AI_I
OUT vo — SAVALID ALY— A
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LC3222604, T-70/80

Fast Page Mode Lower Byte Read Cycle

trasp . trp
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LC322260J, T-70/80

Fast Page Mode Early Write Cycle

tRasp Ire
VIH — y
RAS &( 7? \
tesh trc tRsH
H
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L.C3222604, T-70/80

Fast Page Mode Upper Byte Early Write Cycle
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LC322260J, T-70/80

Fast Page Mode Lower Byte Early Write Cycle
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LC322260J, T-70/80

Fast Page Mode Read-Modify-Write Cycle
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LC322260J, T-70/80

Fast Page Mode Upper Byte Read-Modify-Write Cycle
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LC322260J, T-70/80

Fast Page Mode Lower Byte Read-Modify-Write Cycle
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LC322260J, T-70/80

Hidden Refresh Cycle
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LC322260J, T-70/80

Upper Byte Hidden Refresh

Cycle
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LC322260J, T-70/80

Lower Byte Hidden Refresh Cycle
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LC322260J, T-70/80

RAS-Only Refresh Cycle
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CAS-before-RAS Refresh Cycle
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LC322260J, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Read)
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LC3222604, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Write)
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LC322260J, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Read-Modify-Write)
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B No products described or contained herein are intended for use in surgical implants, life-support systems, asrospace
equipment, nuclear power control systermns, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indireclly causs injury, death or property loss.

B Anyone purchasing any products described or contained hereln for an above-mentioned use shall:
® Accept full responsibility and indemnify and detend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:
® Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYQO ELECTRIC CO., LTD., its affiliates, subsidiaries and distriibutors or any of their officers and employess
jointly or severally,

B |nformation (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information hersin is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of December, 1996. Specifications and information herein are subject to
change without notice.
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