Ordering number : EN%5341

CMOS LSI

LC322260J, T-70/80

2 MEG (131072 words x 16 bits) DRAM
Fast Page Mode, Byte Read/Write

Preliminary

Overview Package Dimensions
The 1.C322260], T are CMOS dynamic RAMs operating  unit: mm

on a single 5 V power source and having a 131072 words X 3200-S0J40

16 bits organization. Featuring a large capacity, high

speed, and low power dissipation, these products are [LC322260J]
appropriate for a wide range of applications, from main 26.20
and expansion memory in computer systems to consumer Lecononnonoonananan?

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, A8R) 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.

3 8
Features ;
¢ 131072 words x 16 bits configuration SANYO: S0J40
» Single 5 V + 10% power supply
« All input and output (I/O) TTL compatible unit: mm

* Supports fast page mode, read-modify-write, and byte = 3207A-TSOP44
read/write using 2 CAS lines

* Early write, and output buffer OE control [LC322260T]

* 8 ms refresh using 512 refresh cycles

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

44 35 32 23
nopooononon anngnonann
refresh e)
¢ 2CAS and 1WE inputs (Two CAS lines: UCAS and
LCAS) D)
* Pin assignment conforms to the JEDEC standards for
4M DRAM (262144 words x 16 bits, 2CAS/1WE O

type) 1 : -81 ] 1L3

* Packages
SOJ 40-pin (400 mil) plastic package: LC3222607 ‘ 185

TSOP 44-pin (400 mil) plastic package: 1L.C322260T Wﬂmﬂmﬂm‘m‘g—a

* RAS access time/Column address access time/CAS

access time/Cycle time/Power dissipation SANYO: TSOP44 (TYPE-I)
’ LC322260T, J
Parameter
=70 -80
RAS access time 70ns 80 ns
Column address access time 35ns 45 ns
CAS access time 20 ns 30ns
Cycle time 130 ns 150 ns
o During operation 688 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. TOKYO. 110 JAPAN

Bl 7997076k 0017635 TT4H EH
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LC322260J, T-70/80

Pin Assignments

_ S0J40 TSOP44
veo[1] 7 40| vss veel[1] ~ 44] vss
vo1[2] 39] Vo168 /01 [2] 43| 11016
vo2[3] 38] vO15 vo2[3] 42| V015
vo3[4] : 37] vO14 103[4] 41] V014
/04[5 ] 36] 11013 1104[5 | 40| vO13
vee(s] 35] vss veo![8] 39] vss
1ros[7] 34] 11012 1/05(7 | 38| 1012
/068 133] 11011 o6 (8] 137) V011
1vo7{9] 32] 1010 1¥07[9] 136] VO10
108[10| 31] o9 1/08[10] 35] 1109
N.C.[11] 30 N.C.

N.C.[12] 29] LCAS
WE[13] 28] UCAS N.C.[13 32] N.C.
RAS[14] 27] O N.C.[14] 31] LCAS
N.C.[15] 26] AsR WE[15] [30] UCAS
Ao[i6l 25] A7 RAS[19] l20] OF
A1[17] 24] A6 N.C.[17] 28] ABR
A2[18] 23] A5 Ao[18] 27] A7
A3[19| 22] A4 A1[19] ' 26] A6
Vcelzo 21] vss A2[p0) 25] A5
Top view ASE—T 2—_4] Ad
AD5153 veck2] - 23] Vgs
Top view AOS154

Block Diagram

RAS O——)‘Eck generator No. 1 ’“1 O Vee
O Vss

UCAS O—
— Clock generator No. 2
LCAS O— j 1 O WE
> Mode
control Clock generator No. 3
1 Lower byte i Upper byte O Vo1
Refresh 5 — O 1102
counter B l 1 — O vo3
§ 512 131072 — O 1oa
""""" z| i merr:osr)g'ct:ells Data input butfer — O 105
2 x its N . — O /08
Row /01 to 1/O8 : /09 to VO 16 — QO 07
address — | - 8 :;gg
buffer re— —
a0 O — — “-256X16---—I | -~ O 1010
2; o — } { — O ron
A3 8 : Sen;eca) amtplifiers Data output buffer : 8 zg:g
A4 O — gates [ — Q o4
A5 O — VO1 1o /OB | V09 to VO16 — & vors
A O — Tt 26 — Q Oi6
A7 O —
ABRO — Column Column decoder
address Pre-decoder OE
buffer —0
Substrate bias
generator
A05155
Bl 799707b 001763k 930 WA No. 5341-2/33
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LC322260J, T-70/80

Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Vgc max ~1.010 +7.0 \ 1
Input voltage ViN -1.010+7.0 v 1
Output voltage Vout -1.01t0+7.0 v 1
Allowable power dissipation LC3222604 Pd max 800 mw 1
r di
pa LC322260T 700
Output shorted current lout 50 mA 1
Operating temperature Topr 0to +70 °C 1
Storage temperature Tstg ~55 to +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
Supply voltage Vee 4.5 5.0 5.5 v 2
Input high-levet voltage ViH 2.4 6.5 \" 2
Input low-level voltage (AC to A7, A8BR, RAS,
UCAS, [CAS, WE, and OF) Vi -1.0° +08 v 2
input low-level voltage (1/O1 to 1/016) ViL -0.5* +0.8 v 2
Note: 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, Vo =5V x 10%
LC322260J, T
Parameter Symbol Conditions -70 -80 Unit Note
min max min max
Operating current RAS, UCAS, LCAS, address cycling: i
(average current during operation ) loct e = tre MIn 125 1s mA 3,4,5
Standby current leg2 RAS =UCAS=LCAS =V, 2 2 mA
E— RAS cydling:
RAS-only refresh cument g3 UCAS = [CAS = Vyyj; trg = tag min 126 115 mA 3,6
RAS =V, UCAS, LCAS, address cycling:
Fast page mode current Iocd tpg = tpg Min 115 90 mA 3,4,5
Standby current Ioc5 |RAS=UCAS=LCAS=V:-02V 1 1 mA
TAS-before-RAS refresh current lggs | A5 UCAS, and LGAS cyaling: 125 15 | ma a
tRC = tgc min
0V < Vi £ 6.5 V, pins other than
Input leakage current b testpin =0 V. -10 +10 —10 +10 HA
Output leakage current oL With Doyt disabled, 0 V < Vour 5.5V -10 +10 -10 +10 HA
Qutput high-level voitage VoH lour =-2.5mA 24 2.4 \"
Output low-level voltage VoL lour =2.1 mA 0.4 0.4 v

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 smalier.

4. lgcy and Igeq are dependent on output loads. Maximum values for Ioc and Igc4 represent values with output open.

5. Address change is less than or equal to one time during RAS = V. Conceming loca. itis less than or equal to one time during 1 cycle (tpg).

ER 799707k 00L7L37 477 WA

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

No. 5341-3/33




LC322260J, T-70/80

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

LC322260J, T
Parameter Symbol -70 -80 Unit Note
min max min max

Random read and write cycle time tre 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 time trrwe 95 100 ns
RAS access time tRAC 70 80 ns 9,14, 15
CAS access time tcac 20 30 ns 9,14
Column address access time taa 35 45 ns 9,15
CAS precharge access time tcpa 40 50 ns 9
CAS low to output low impedance time oz [¢] o] ns 9
Output buffer tum-off delay time torr 0 20 o] 20 ns 10
Rise and fall times tr 3 50 3 50 ns
RAS precharge time trp 50 60 ns
RAS puise width tras 70 10000 80 10000 ns
RAS pulse width (fast page mode cycle only) tRASP 70 100000 80 100000 ns
RAS hold time tRsH 20 30 ns
TAS hold time tosH 70 80 ns
CAS pulse width teas 20 10000 30 10000 ns
RAS to CAS delay time trep 25 50 25 50 ns 14
RAS to column address delay time tRaD 17 35 17 35 ns 15
CAS to RAS precharge time tcap 10 10 ns
CAS precharge time tcp 10 10 ns
Row address setup time tasr 0 [ ns
Row address hold time tRAH 12 12 ns
Column address setup time tasc o] o} ns
Column address hold time tcAH 15 20 ns
Column address hold time (referenced to RAS) tar 50 60 ns
Column address to RAS read time tRAL 40 45 ns
Read command setup time tacs 0 o] ns
Read command hotd time (referenced to CAS) tRCH (¢} (o} ns 11
Read command hold time (referenced to RAS) tRRH o 0 ns 11
Write command hold time tweh 15 15 ns
Write command hold time (referenced to RAS) twer 50 60 ns
Write command pulse width twp 15 15 ns
Write command to RAS read time tRwL 20 25 ns
Write command to CAS read time towr 20 20 ns
Data input setup time ips 0 (o] ns 12
Data input hoid time toH 15 20 ns 12
Data input hold time (referenced to RAS) tDHR 50 60 ns
Refresh time trer 8 8 ms
Write command setup time twes 0 0 ns 13
CAS to WE delay time tewp 50 50 ns 13
RAS to WE delay time tawD 100 100 ns 13
Column address to WE delay time tawD 65 65 ns 13
CAS precharge time to WE delay time (fast page mode cycle only) tcpwp 70 70 ns 13
CAS setup time (CAS-before-RAS) tcsh 10 10 ns
CAS hold time (CAS-before-RAS) tcHR 15 15 ns
RAS precharge time, CAS active time trpc 10 10 ns
TAS precharge time (CAS-before-RAS counter test) topT a0 40 ns

Continued on next page.

B 799707k 0017L38 703 mm
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LC322260J, T-70/80

Continued from preceding page.
LC322260J, T
Parameter Symbol -70 Unit Note
min max min max

RAS hold time (referenced to OE) tROH 15 15 ns

OF access time toEA 20 25 ns 9
OE delay time toep 15 15 ns

OE output buffer tum-off delay time toEz [} 15 0 15 ns 10
OE command hold time toEH 20 20 ns

Data input to CAS delay time toze 0 0 ‘ns 16
Data input to OE delay time tozo o 0 ns 16

Note: 6.

After the power is applied, 200 ps are required after the Vg achieves the regulated vohtage, before memory is initialized and begins operation. In

addition, before memory operation initializes, approximately 8 cycles worth of RAS dummy cycles are required. When the on-chip refresh counter
is applied, approximately 8 cycles worth of CAS-before-RAS dummy cycles are required instead of the RAS dummy cycles.

7. Measured with ty = 5 ns.
8.
and V"_.

9. Measured using an equivalent of 50-pF and one standard TTL load.
10.1orF (Max) and toez (Max) are defined as the time until output voltage can no longer be measured when output switches to a high impedance

condition.
11.Operation is guaranteed if either igry O thoy is satisfied.

When measuring input signal timings, Vyy (min) and Vy_(max) are used for reference points. In addition, rise and fall time are defined between Vi

12.These pa ters are wred 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, town: tRwp: tawp. and topwp are not restrictive operating parameters for memory in that they specify the operating mode. If twes 2 twes

{min), the cycles switches to an early-write cycle and output pins switch to high impedance throughout the cycie.

I towp 2 towp (MiN), tawp = tawp (MIN), tawp = tawp (MiN), and topwp 2 topwp (Min) for fast page mode cycle only, the cycle switched to a
read-write/read-modity-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.

14.1qcp (Max) is not a restrictive operating parameter but instead represents the point at which the access time tgac (max) is guaranteed. If tgep 2

tacp (Mmax), access time is determined according to toac.

15.tgap (Max) is not a restrictive operating parameter but instead represents the point at which the access time tgac (max) is guaranteed. If tgap =

trap (Max), access time is determined according to taa.
16.Operation is guaranteed if either tpy¢ or tozo is satisfied.

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

Parameter

Symbol min max Unit
Input capacitance (A0 to A7, ABR, RAS, UCAS, LCAS, WE, and OF) Cin 7 pF
VO capacitance (VO1 to 1/1016) Cyvo 7 pF
B 7997076 0017639 G4T WM No. 5341.5/33
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LC322260J, T-70/80

Timing Charts

Read Cycle

ViH —
A8R Vil —

— ViH —
WE
ViL —

VIH —
J’DIN VIL —

1101 to 11016

I

VOH —
DouT VoL —

— VIH —
OE Vil —

_———sz tar e [ - \‘
-/ N A
Ny ===
e I
7 Wm‘ tran AW
trac R F
i S

X000
PAARXN INVALID DATA

T i or i

A05156

I 799707k 0017b40 361 HE
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LC322260J, T-70/80

Upper Byte Read Cycle

task traD tRAL

t RAH tasc tcan

A Y
ROW COLUM
N

K,

WW/WW I

tRcH

= VIH —//
WE

j y
trRRH %22222222222:

o =TI

L,

High Impedance

(]
ViH — High impedance
'/
C
l

W

=

RRR INVALID DATA
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LC322260J, T-70/80

Lower Byte Read Cycle

mAS M T N . Y - N\
tcnpr
UGAS H:J i
trp i i -
[CAS H:J \L f
Y

traH
tr

3

= I

High Impedance

tRAH

W

ipzc
VIH — K.

V01 to YO8 tan toFF
tciz
r——————
[ VOH — High Impedance ~ KX%%00 ¥/ 3
X
Dou VoL — N VALID s

trac

G,

U,

ce

High Impedan

< <
o0
- T

toea

t
tRoH o

toez

a

=T

LTI,

R INVALID DATA

“H™ or “L"”

A05158

B 799707k 0017bu2
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LC322260J, T-70/80

Early Write Cycle
tr
tras
X
RAS trp
- N Jtee N
trsh
tr tcas ) tcre
tCRPr“' tcsh ZL
—_— V4 —
VIL — / X< 7
tRsH
treo 1 te

tasr trAD

!

tran| | lasc

OOOOO

X,

]
Vi — 4 4
A7 | ROW e
N
tasr :‘ tAR

s/ S Y,

w & I =—"=—/ T
/1 S
L ouT ng: | High Impedance

W or L
OE: “H"

BN 7997075 0017L43 070 WA
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LC322260J, T-70/80

Upper Byte Early Write Cycle

?
Il

|
6’. —
3 3

R trRAD
Rar|  tasc

o7 Y0 :@z;@ < T,

tAR

Y
= = ==/
o =T
S/ S V)
] ;oI: z’gﬁ _ | High Impedance

M or L

OE: “H" or “L"

BN ?99707L 00L7L44 TO7 B

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



LC322260J, T-70/80

Lower Byte Early Write Cycle

tras

trcD fcas icrp

tCHPI‘—’ tcsH '
— VIH — N
LCAS " __ 7 N

tash traD tRAL

tran|  tasc

S/, ) S

las
RAH
VIH — y
AR 1 _m ROW
K 4 |
CWL
wes twer

we T —

al

T/ SV
oo Yor= | —
o T
l_ DouT \JgH: High impedance

m “H” or “L”
OE: M

BE 799707k 0017LY45 943 EE
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L.C322260J, T-70/80

Write Cycle (OE Control)

_ x:ﬁ :_5&( tARRAs | }i\—
] tonpr— froD B N
moAs M N\ chs
/=3 ) e Y/
= = YT
S/ e
o : NI
< J///////////}?}/Cm —

YH™ or “L”

AD5162

R INVALID DATA

B 7997076 00L7b4b AT EM

No. 5341-12/33
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LC322260J, T-70/80

Upper Byte Write Cycle (OE Control)

traD

tasc trAL
tRAH tcan

. T 1/ R 1

i traH
ASR

sk S YT i

tRes tow |

WE :7WI b= k‘ctwp; 7l /
ron =
e
o &)W

e/ N Y,

B wvaLD DATA  P777/) H " or Lt
A05183

B 799707k 0017L47 ?71ibL EE
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LC322260J, T-70/80

tasr tasc

ZL
7

tRAH

ViH — "4 N Y
to A7 ROW
ViL — 3 7 3
traH

CCCCCC

K

AsR oH — i h
Vil — | ROW
T

T

thres

towL
R

!

L

w3 T | === T
o 3 =TI — = Y

T

o~ =i

/09 to V016
{ VOH —
DouT v

= 7,

/L

Y

REXRY INVALID DATA

W or L

A05164

B 799707k 0017bY48 L52 EN
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LC322260J, T-70/80

Read-Modity-Write Cycle

M| B ?L— N
_ z:[,:m 5 e ZL
VA

oo Vi T S Y
ser v Z7K pow WWW/W
w e T o /Y
o e =

. o T

_ x:r - ' /c toep .

BB nvaLD pATA  P7777) 7 or L7

AD5165

B 799707L 0017L49 599 =M No. 5341-15/33
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LC322260J, T-70/80

Upper Byte Read-Modify-Write Cycle

trwe

trAS RP
tar
RAS JH — N 7;; N
ViL — v,

TreD | tcre

e ———rr——.

tCRPr—> t
— Vi — R t
UCAS V:E j N\ £AS 7'[
_ A S
tRsH
tc

np|
it

—_ V J— A
[cas -
w—_/ traD

Lashy tasc t

./, = U
w3 =X

tawp tewi

E IWW I = /

R,

T = w

M 7997076 0017650 200 =N
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LC322260J, T-70/80

Lower Byte Read-Modify-Write Cycle

VT N t }ﬁ N
tcnP]——~
oo
= “
w32 TR o XK SO
e N X
e V=7 M/m‘ " \_z
o &I
Lot " s
T
[N R N I
=T W
B mvavopatA (777 " or L

B 799707k 00176513 147 WA
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LC3222604J, T-70/80

Fast Page Mode Read Cycle

trasp trp
V'H X - X
RAS Vi — Sr 72 \_
- tesH - t ’tPct t tRsH . terp
" tCRPe-] RCD CAS - cP CAS - CP - CAS i
—— VIH —
UCAS ' _ i / N / N 72
: tcsH . - tPCt . trsy . temp
teRppes RCD CAS cp cas |, tcp CAS,,
P VIH — N R - X -
[cas ' — N / \ N
trap tRAL
tasr s tRAH tean t tcan tcar
tasc ASC tasg
ViH — ' ! I ) p r N/
ACIO AT " rROWjE@ngOLUMNj _ COLUMN ] COLUM|§§ //////////4;/
t ASRle—s] tFAH
AR tROH
w R
A8R
ViL — VROW7 / /
tRes tRcs | tmrH
tres tRQ‘:‘._f._ tﬂcl*..,._ IrcH
— VIH —7 r T a
WE v —/M/ / W %
y tpzc . tpzc tpzc
- v —JHIR 5 T
toED tcac fcac
teac Tan TAn foep
1/01 10 VO16 taa tcpa | tcra
[ y trA toiz fore  Jtoz, ] pzoLCLZ LoFF
OH— High impedance Ve =
oot Vo~ R ? ng—
toea t 1
t QED OEA
DzQ toez e tDZto toez e toEZ
o VIH — 3 OFEA | | —
viL — N . / //// j

DOOGIXX
R INVALID DATA

777 i or 1

AD5168

BN 799707k 001752 0A3 BN
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LC3222604, T-70/80

Fast Page Mode Upper Byte Read Cycle

trasp tap
M / i
h tosH tec trsyl | 4 cRP \_
tomp trcp toas ||, tcp, . tcas tep teas
oo W= N7 N N I
tcre
LCAS V:[’ _ _/ t
t
tasr ﬂ%:;HC tcan ths tcan tasc 122:
A0 10 A7 VI[' —%rnowzi@fcowmi: : COLUMN: EJOLUMGE //// ////////
tASR—! tqu WROH
sk S TN ///W//////
R

w ' ) A1 U
o X T T T

|/o1 to V08
L 5 VoH — High Impedance
OUT voL —
tpzc , tpzc tpzc
VIH — N K 7
on =TT 7 :
| —
- toEp | tcac tcac 1
tcac Taa Tan OED
LOFF
[ tRad tez | JOFE i T fozalioz torF
VOH — High impedance 3 ‘_NIE( w
DOUT v, — mw\u@}—@gv /s VAL
toea t 1
1 QED OEA
Dzg toEz t tho —{toEZ toez
OEA e
O i 1 W/f/}); I
CF viL — \ // // /5 /

B nwvaup oata  [7777) “H " or Lt

A05169

B 799707bL 0017?kL53 T1T HE No. 5341-19/33
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LC322260J, T-70/80

Fast Page Mode Lower Byte Read Cycle

trasp trp
—— VIH r —
RAS VIL — - 77 \_
teri
ViH 2
UCAS ' _
tesH tpc trsH
tCRPf—
teRppes] trep tcas tcp teas tep teas _
TCAS ViH — — 2 — — 'aa—
A ViL — - Z - Z - Z
tRAD tRAL,
task e tRAH tcan tcaH tcaH
J tasc tag ‘ tasg ||
VIiH — ‘s —N ' N\ - 7
AO to A7 ROW COLUMN COLUMN COLUM «
ViL — K —t 7 .
t H
ASR &’E tROH

ser i ZIX w7 7T /////////////////////////////W

. trcs) . tres tRRH
ey }‘tRCS RCH HLL I RCH A I troH
VE iy —/lﬂ/[ A\ W Y

tpzc tpzc tpzc

W

toep

4
torp | teac tcac

teac taa fan

taa tcpa tepa

4
LOF

RAQ tolz toFd terz] o J tolz toFE
lDou*r \‘;gr: High Impedance %ﬁu@ %&TB %v&@_—
e s T T

I/OQ to /016

B
z
=<
= I
| ]
\
S
[

1/O1 to 1VO8

L High tmpedance
VOH —
Dout VOL —

toEa ‘_‘ toep ||, toea
tpzo toez | toEZ
OE

o U = N T S

XK INVALID DATA — 77//) “H ™ or “L"

A05170

tbzo

B 799707b D017L54 95L EN No. 5341-20/33
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LC322260J, T-70/80

Fast Page Mode Early Write Cycle

trasp L LRP
— VIH -7 X 7‘£ 3
RAS ViL — X( y, \_
tcsH tpc trsH
toRp o trep | tcas tecp |, tcas tcp | tcas | tcmp
UCAS H — )’S % / N\
ViL — N 7 7
: tosH tpc tRsH
T trep | | tcas tecp |, tcas tcp |{teas | | tcme
_ _ ) " Y
[CAS H N / N / N
viL — K K N 7
trAD . tRaL
tash| | tRaH tcan tasc| | tcan 1 toan
tasc tasc
AO to A7 x:[' - ROW COLUMN COLUMN COLUMN //// ///////42
1 tam |
tasr tran
s R o X,
towd | tewe | 4 tawL
i wCs tcwL
i twen twen
WCS |e-e] s  twesled] tweH
— VIH — twe 'lw:.l twp
WE v —W//Jm/;c ,Wf‘ i,
twer
tos
ViH —
ron o KU
1/01 to VO16 torR
BOUT \\;gE: High impedance
I 4 or
OE: “H” or “L”
A05171
Bl 799707b 0017L55 &892 WA No. 5341-21/33
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LC322260J, T-70/80

Fast Page Mode Upper Byte Early Write Cycle

trasp trp
=z VIH — ) )‘ X
RAS
ViL — K( 7
tesH teo tRsH
tCRP fer treo _ teas ter , teas tcp tcas tcrp
A= X F ¥
UCAS N % N N
- N 7T N7 S

traD

taaL
tasr| | tRAH tcan tasc| | tcan tcaH
tasc Tasc
VIH — (
AOIOAT \p ' ROW COLLW%LUM(COLUMM //////////////
tar

= U /W/\”"/m“ﬁm s = /

|/01 to 1708
DouT xgl:— High impedance
tps ton tDS—. toH tps tou
I‘DIN x:r _ VALID | //////D///// { vauD W
109 to /016 toHR
I_ DOUT \\;8::{— High Impedance

(I i+ o
OE: “H” or “L"
A05172

B 799707L 001756 729 HE No. 5341-22/33
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LC3222604, T-70/80

. Fast Page Mode Lower Byte Early Write Cycle

w TN | v?ir—) \
mx:[':tcap'" mco\izgﬂsgzzr—tj;gz‘ tchp
AO to A7 x:[’ /X row % COLUMN COLUMN COLUMN //// W
w2 o N ///////////////{////////////////////////
SE /15 A =
D= o Y
o
I‘DOUT vgf: bR
e
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LC3222604J, T-70/80

Fast Page Mode Read-Modify-Write Cycle

trasp Vs
tosn tRsh
— ViH — p 4 N\
RAS v, — — AR 7 \;
theo trAwC
terp tee tep tcre
tcas tcas lcas :
ocas JH—  F N
ViIL — 7 7 7
theo tPRwC
tcrp tep tep lere
tcas teas leas
— V| — r X
LCAS
Vi — _ / 7 7 SL A
tran tra
tcan toan toan
tasr| | [tase tasc tasc
Vi — B —X y
wosont ! Z o coom XTI o XTI o K
K 7 N f;
tran
lasr
ViH —
R KT i,
tawd towL tawp tow terwn tows
tres; tewp ¢ tacs tewn tacs
- tRwD we tepwp twe
vy —7 4 p —
WE i —/ 4
tog topal tos Icpa
t
tozc L] Icac oK fo_ lcac oy, [0ZC
ViH —
tan taa
V01 to V016 trac
||toEa toeH toEa, toen .
VOH — Y r‘ £ ) L
Doyt ng — AL ALID)| ALIDY i mpedane
terz toz toiz
1 7 | Lz
toez toez, toez,
tozo tozo N M tpzo L
— VIH — y r A
o= '~ / /] 7 T,
toen toep toep

Power ed

B nwvaLppata  FZZ7] v or L

AD5174
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LC322260J, T-70/80

Fast Page Mode Upper Byte Read-Modify-Write Cycle

B e i —

=T

— :%Ew :m; ==Y
s ”W%MMW i W
we 7 ; = S;b == 1&?? =7

(o W =L T
s || s tos || ten s | o

A
(| - -
1oz || |tea, ko, OE L teac tozo 1| ltcac) toy
Vi —, / -
|-D|N vIL _////// ALID VALK VALID
LEYY tan taa
Vo9 to ¥O16 trac
RL lloery | . Roea] ! n !

\;
VOH — hl
o v~ TR @@s e
cLz Loz toz
| .z | L2 |
t

oEZ toez, toe
tozo| | tozo e tpzo) ;
o8 V' = L. A
toen toen Ioep
m INVALID DATA  ¥////4 “H " or "L
B 7997076 001759 434 EE No. 5341-25/33
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LC322260J, T-70/80

Fast Page Mode Lower Byte Read-Modify-Write Cycle

trasp tap
tesm fasH
== VIH — 3 t
RAS AR
Vi — e

tacp tpRwC

teap tep tce tcrp
1 t t —e
VI — CAS cas cAS
LCAS _ ;

Irap i 7 K 7

traH tray

A0 10 AT \\;,T — )LRT‘Wt ‘!L cowﬂ_ ’cmumm Wm" W 7A
e

tawp tow tawn tepwp
trcs town t t t
thes cwo RCS AWD
Il tawp twe tepwo twe I tewn
- Vi —T 4 3 X
WE ' —/
tos topa; tos tepa
toze || iteac fon, 0281 | [toac tne, t0zC( ]t
leto| jaCAC,] Fotef [wCAG]
o ViH — 4
N vy VALID > VALID b
taa tan taa
1O to OB traC
14 toea togn toen, toen ’__‘OEA

[ voH— — :
BoUT vo _ VALl ALl AL High impedance
toz toz toz,
| ,

|
o =L T

/09 10 /016
. |
DouT Vg;j _ High Impedance
togz toez, toez
tozo tozo | .| tozo! |,
A= VIH —
o= 1 = 0 O/ S
a / toep ;/ toen toep
m INVALID DATA  V////} “ti " or “L~
AD5178

I 799707k 001L7?bbk0O 15T EN No. 5341-26/33
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LC322260J, T-70/80

Hidden Refresh Cycle

tre trc
tras trp trag | L iBp
ViH Lan —|
RAS ' N ] I Jz N
tere trep | tmRsH tcHr tcre
weAs N A N %
tcpe trep| |tmsH tcHr tcre
LCAS x:::i — / {rAD '_\ ,ZL
tas t:;sf tcaH
o st i 7 Reon( o777 T TTITTTIIC
tash L
SR X )
tres traH
WE i 7 ﬁ T
tcht
[DlN z:r ://W / K = High Impedance W
1101 10 1/O16 th‘%z -—ol | tore
I_ Do VOH— 2 4"—%:{
UT vop — @Z VALID P
tDzéROH toED
1oEA

5 ' T LTI,
BRRE] INVALID DATA “H T oop wL”

AQ5177

M ?99707b 0D0Ll7kbl 09 W No. 5341-27/33
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LC322260J, T-70/80

Upper Byte Hidden Refresh Cycle

SN | N

oos V=
\Y tCR_E*_‘

» L[CAs v:[i _ Qﬂ/’( t:lAD
AO to A7 :,/:E %ROWE@ZEOLUW //////////////// ////////m(

S KT T

we v X
i e
o == ——]]
1/09 to l/ou\;‘/OH— Tntp%z'_‘l ) toszr—‘i:)

o U =7 = T

R INVALID DATA

A05178

B 799707k 0D017bb2 T22 HN
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LC322260J, T-70/80

Lower Byte Hidden Refresh Cycle

wp N fmp;
s 11—

- :AS/ \ S

—— :@z: S e

5 TR S U

=7 /;r : UL

ron ' T //////////////////////////////////////////

1109 to VO16

VOoH— High impedan

D
OUT vy
tRoH
tpzo l—“
JtoEa

5 v I /I )
R nvaLID DATA  F7777] “H ™ or L

A05179

toep

B ?7989707b 0017LL3 99 EE No. 5341-29/33
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LC322260J, T-70/80

RAS-Only Refresh Cycle

tre
tras e tmP

—_ ViH —‘—5_\ \

R
AS vl —

tcrp trpc

s o W f N/
e o R

1701 to 11016
VOH — High Impedance
L DOUT vy — J

OE,WE,DiNy: “H" or “L”

)/ “H” or “L"

AD5180

CAS-before-RAS Refresh Cycle

trp | tre trc
tras t

— ViH
RAS viL

tcHR - ~—tcrp

H —

R/
UCAS, LCAS viL

VO1 to 11016
VOH — High Impedance
L DOUT v

A0 10 A7, ABR, WE, OE, Dyy: “H ™ or “L”
A05181

M 799707b 00176GY4 &TS N No. 5341-30/33

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



LC3222604, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Read)

‘ RP
— VIH — tRas
RAS ' _ ‘S( 72
tcsr | tenr . et tRsH torp
tRaL
— —___ VIH —_\ - teas —~
UCAS, [CAS ' __ J Sc ?‘Z

C j—l t

) T
=TT

trcH

tRES ke

o 2 I ===

[ i
1O1 to VO taa tore
tciz
L b VOH— High Impedance A VALID 5}_
ouT VoL — N ALl . A
t t
tpzo OEA QEZ
! t
1
— VIH —
OE Vil — /222222222;/
R INvAL V////]
05182

M 799707k 0017bbL5 731 HE
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LC322260J, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Write)

RAS P
— VIH —
RAs
ViL — N F
tcsr | | tcHr | tcpr tRsH tcrp
tRAL
tcas
UCAS, icAs H — N
’ VIL N 7

I S
T

tw

T, /

_ :///////////////////////mf: X

VOH— High Impedance

-///////////////////////////////////////////////////////////////

/4w

B 799707b 0017bbb L78 WE
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LC322260J, T-70/80

CAS-before-RAS Refresh Counter Test Cycle (Read-Modify-Write)
tras trp
—— VIH — - B
RAS " _ 7/ \_
N tepT tRrsH toap
Vi CSR! | tchr R tcas
UCAS.TCAS " / N /
1RAL

tasc tcan

wownr ' TR cowan ST T T

S/
] T N
l-Dm \\;:'L" :// H'ghtz\p:dance VALID
i L i

R nvaup oata  [7777)] “H o L

AD5184

B No products described or contained herein are intended for use In surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend 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
SANYO ELECTRIC CQ., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein 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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