| Ordering number : EN3 5084 |

CMOS LSI

LC322270J, M-80

2 MEG (131072 words x 16 bits) DRAM

Fast Page Mode, Byte Write

Preliminary

Overview

The LC322270J, M 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
40-pin SOJ and 40-pin SOP. Refresh rates are within 8 ms
with 512 row address (A0Q 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, (ICAS/2WE type) standard pinouts.

Features

¢ 131072 words x 16 bits configuration.

¢ Single 5 V £ 10% power supply.

+ All input and output (I/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, 1CAS/2WE type) standard pinouts.

+ Package:
40-pin SOJ plastic package (400 mil): LC322270J
40-pin SOP plastic package (525 mil): LC322270M

» RAS access time/cycle time/power dissipation.

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

Package Dimensions

unit: mm

3200-S0J40

[LC3222704]

I.IJHM Sga

o

SANYQ: SOJ40

3195-SOP40

[LC322270M]

Sonnnnnnaeanapaneead

)

O

10.70

LERRLLELLE LEAL ELLLL]

122 040 2

g SANYO: SOP40

Parameter LC322270J, M-80
RAS access tims 80 ns
Column address access fime 45ns
CAS access time 30 ns
Cycle time 150 ns
During operation 633 mwW

Power dissipation (max.)

During standby

5.5 mW (CMOS level)/11 mW (TTL level)
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LC322270J4, M-80

Pin Assignment

50140, SOP40

A\

O

E] vas
_;_5] I/018
E 1/018
E 1/014
E 17013
2] ves
[34] vo12
[23] vo11
32] 1010
la1] voo
[30] NC.
[2s] N.c.
l26] EAS

28] AgR
l2s] A7
[24] Ae
23] A5
(22| As
l21] Ves

Top view

Agaied

Block Diagram
QO vce
RAS Clock generator No.1
O vss
CAS O— Clock generator No.2 —_— -
I —Q LW
! ’ ————O UW
Mode i
controlter | L W
I Clock generator No.3
Refresh N Lower byte | Upper byte ~— O 101
counter ST ~— QO 1/02
i § ! 131072 O 1,03
-------- S1 memory-cells
! E ; % 16 bits Data input bufier let -~ 0 1,04
& F’ .......... ko ~— 0 105
. [Rowaddress | | | | IO1to /08 VO8I0 -~— O 1,06
A0 O — - buffer i e - e ~— O 1,07
AL O - 256X16-- ~— 0 108
A2 O —e i ~— QO 1,09
A3 O — ' Sanse amplifier —— O 1/010
A4 O —- A IO gate = O 1,011
A5 O —- Data output buifer ~—= O 1/012
AE O - S 256---- 7]~ © I-o13
A7 O — —_— ‘ S S — O 1,014
ABRO —— Column t/ Column decoder -~ O 1,015
address Pre-di d ~= 0 1/0146
buffer [ .
Substrate bias generator E
- A03801
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LC322270J, M-80

Specifications
Absolute Maximum Ratings
Parameter Symbotl Ratings Unit Note

Maximum supply voltage Vg max ~1.0to +7.0 v 1
Input voltage ViN -1.0t0 +7.0 v 1
Qutput voltage Vour -1.0t0 +7.0 v 1
Operating temperature range Topr 0to +70 °C 1
Storage temperature range Tslg -55 to +150 °C 1
Allowable power dissipation Pd max 700 mW 1
Output short-ircuit current louT 50 mA 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 vaoltage Vee 45 5.0 5.5 v 2
Input high level voltage ViH 24 8.5 \ 2
(Ao 1o AT, AR, FAS, S, UW, IV, OF) Vit o +08 Y 2
Input low level voltage (/01 to ¥O16) Vi 0.5 +0.8 v 2

Note: 2. All voltages are referenced to Vgg.
*1: —2.0 V when pulse width is less than 20 ns.
DC Electrical Characteristics at Ta=0to +70°C, Vo =5V 110%

Parameter Symbal Conditions min max Unit Note
mz:ﬁlgr'egcﬁ:r;r’:‘durin g operation) lce1 | RAS, TAS, address cycling: tpc = tre min 115 mA | 3,4,5
Standby current lcco | RAS=CAS=Vy 2 mA
RAS-only refrash current Icca | RAS eycling, CAS = Viy: tgc = tre Min 115 mA 3,5
Fast page mods current lcca RAS = V|, CAS, address cycling: tpg = tpe min 90 mA | 3,45
Standby current lccs | RAS=CTAS=Vgg-02V 1 mA
TAS-before-RAS refresh current lccs | RAS, CAS cycling: tgg = 1gc min 115 mA 3
Input leakage current e 0 V< V<65V, pins other than test pin=0V -10 +10 pA
Qutput leakags current loL Doyt disable, 0 V< Vo7 <55V -10 +10 pA
Output high level voltage VoH lour=-2.5MA 2.4 \

Output low level voltage VoL lour=2.1mA 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
bacomes smaller.
4. |oey and legy are dependent on output loads. Maximum values for iggq and lgc, represent values with output open.
5. Address change is less than or equal to one time during RAS = V; . Concerning lgcy, it is less than or equal to one time during 1 cycle (tpc)-

AC Electrical Characteristics at Ta = 0 to +70°C, Ve =5 V 2 10% (Notes 6, 7 and 8)

Parameter Symbol min max Unit Note
Random read, write cycle time tre 150 ns
Read-write/read-modify-write cycle time tawe 200 ns
Fast page mode cycle time tpc 55 ns
Fast page mode read-write/read-modify-write cycle time bRWC 100 ns
RAS access time trac 80 ns 9, 14,15
TAS accoss time teac 30 ns 9, 14
Column address access time taa 45 ns 9,15
CAS precharge access time : icpa 50 ns 9
Output low-impedance time from CAS low oLz 0 ns 9
Cutput buffer turn-off delay time torF o] 20 ns 10
Rise, fall time tr 3 S0 ns
RAS precharge time tap 60 ns
RAS pulse width tRas 80 10000 ns
RAS pulse width for fast page mode cycle only tRasP 80 100000 ns

Continued on next page.
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LC322270J, M-80

Continued from preceding page.

. Parameter Symbol min max Unit Note

RAS hold time tRsH 30 ns

CAS hold time tosH 80 ns

CAS pulse width tcas 30 10000 ns

RAS to CAS delay time trRap 25 50 ns 14
RAS to column address delay time tRAD 17 35 ns 15
CAS to RAS precharge time terp 10 ns

CAS precharge time top 10 ns

Row address setup time tASR 0 ns

Row address hold time tRAH 12 ns

Column address setup time tasc 0 ns

Column address hold time tcan 20 ns

Column address hold time referenced to RAS taR 60 ns

Column address to RAS lead time {RAL 45 ns

Read command setup time tRes 0 ns

Read command hold time referenced to CAS tACH 0 ns 1"
Read command hold time referenced to RAS thaH 0 ns Al
Write command hold time twoH 15 ns

Write command hold time referenced to RAS ‘wch 60 ns

Write command pulse width twp 15 ns

Write command to RAS lead time tRwL 25 ns

Write command to CAS lead time towL 20 ns

Data input setup time tos 0 ns 12
Data input hold time toH 20 ns 12
Data input hold time referenced to RAS toHR 60 ns

Refresh time REF 8 ms

Write command setup time twes 0 ns 13
CAS to UW, LW delay time towp 50 ns 13
AAS to UW, LW delay time tawD 100 ns 13
Column address 1o UW, LW delay time tawp 65 ns 13
CAS precharge UW, LW delay time for fast page mode cycle only tcPwD 70 ns 13
CAS setup time for CAS-before-RAS tosr 10 ns

CAS hold time for CAS-before-RAS toHR 15 ns

RAS precharge CAS active time trpe 10 ns

CAS pracharge time for CAS-before-RAS counter test tepT 40 ns

RAS hold time referenced to OF tRon 15 ns

OF access time toEa 25 ns 9
OE delay time toED 15 ns

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

Data input to CAS delay time tpze 0 ns 16
Data input to OE delay time tozo 0 ns 16
Masked write setup time tmes 0 ns

Masked write hold time referenced to RAS tMRH 0 ns

Masked write hold time referenced to CAS tmcH Q ns

W 7997076 0015211 052 M
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LC322270J, M-80

input/Output Capacitance at Ta = 25°C, f= 1 MHz, Voc =5V 10%

Parameter Symbol min : max Unit Note
Input capacitance (A0 to A7, ABR, RAS, CAS, UW, LW, OF) =™ 7 pF
InpuvQutput capacitance (VO1 to VO16) Cwo 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-FIAS refresh cyclea inatead of eight RAS-only refresh cycies are required.
7. Measured attr = 5 ns. )
8. When measuring input signal timing, Vi (min) and V| (max) are used for reference points. in addition, rise and fall time are defined between Vi
and V“_.
9. Measured using an equivalent of 50 pF and one standard TTL loads.
10. torr {max) and togz (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 gy or trcy is satisfied.
12, These parameters are measured from the falling edge of CAS for an early-write cycle, and from the falling edge of UW and TW for a read-
write/read-modify-write cycle.
13. twes: lowp: T]RWD: tawp and icpwp are not restrictive operating parameters for memory in that they specify the operating mode. If twcs 2 twes
{min), the cycle switches o an early-write cycle and output pins switch to high impedance throughout the cycle.
1 tcwp 2 tcwp (Min), tawp 2 tawp (Min), tawp 2 tawp (Min) and topwn 2 topwp (Min) for fast page mode cycle only, the cycle switches toa
read-write/read-modify-write cycle and data output equal information in the selected cells. If neither of the above timings are satisfied, output pins
are in an undefined state.
14, taop (Max) is nota ictive operating pa but instead represents the point at which the access time tqac (max) is guaranteed. If tgcp 2
trep (max}, access time is determined according to toac-
15. 1qap (max) is not a restrictive operating parameter but instead represents the point at which the access time tgac (max) is guaranteed. if tgap 2
trap (Max), access time is determined according 1o taa.
16. Operation is guaranteed if either tnzc or tpzo i 8 satisfied.

B 799707k 0015212 T99 M
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LC322270J, M-80

Timing Chart
Read Cycle
RAS Y1n
ViIe
tas ¥
Vio
AD~AT Yiu
Vip
ABR Yan
Vie
ow M
ViIe
oW
Vip
ViH
Din
( Vi
1/01~1,/016
VoH
Dout
VoL
— ViIH
YiL

thAc
thRas
t AR
5\ Z[————————*—3
T— 7 \;
t
tRsH RP
¢ treo tcas teap
cnpl»- tosn
jl )R Z_
T~ 7
tasA tRAD tpaL
thnan tasc tcaH
- )
4 A N
ROW COLUMN
N Y
tasn tRAH
;ZZ%X_ AW
N
tacs tacH
I N
tRAH
t
RCS tRCH
/ 3
j? tRRH
tpzc
d B High Impedance
Z X
tcac
taa toFF
toLz
1
High Impedance VALID N
’ tHAC —
toEA togz
t
tpzo ! tRoH CED

/4/

m INvALID 0ATA [777] - oreLe
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LC322270J, M-80

Early Write Cycle

s
>
2]

VIH
S VIl

|

o
>
[4e]

ViIH

AG~AT
VIio

tRc
tRAS
R tRp i
K
tRsH
tRco tcas ) toRP
tcsH
i
N,
tRAD taaL
t
, tasc CAH
Y \
COLUMN
N 7
tan

ViH

ABR
ViL

. VIH —

VIH —
DIN
IL —

1/01~1/016

t VoH —

Dourt VoL

towL
twehn
twes . ;éf/
WP
%\d_ 2
tWCcR
ERWL
tCWL
twcH
twp ;éj/
/A‘\_ 7
tWCR
tawL
L tos tpH
N
VALID
7

toHR

High Impedance
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LC322270J, M-80

Upper Byte Early Write Cycle

RAS Y1n
Viu
s "
Vio
AO~A7 Yn
Vi
ABR YIn
VIL
oW M
Vio
o
VIL
VIiH
D1n
Vi
1/04~1/08
L VoH
Doyt
VoL
VIH
D
{ IN vy
1/09~1/016
L Vou
Bour
VoL

High Impedance

tRc
tRas
\ A—
& tap
- r \—
tRSH
theo tcas teRp
t
cnp[—- tesH
)& 7_
) | #
tasn trap thalL
t
tRAH tasc CAH
" s i
ROW COLUMN
. N 7
t
tasm :.I_ AR
tRaH
A
ROW /////
R__
tonL )
AJ tRwL
twcs tweH
% -~ s//
N 7
twer
tMcH
EMAH
Z 5\%
I tMes
High Impedance
tps toH
N
VALID
7
toHR
{
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LC322270.J, M-80

Lower Byte Early Write Cycle
tRC
tRas
as M 5& SR
: Ap
Vip- k-
tRsH
tRcp tcas tcRP
tcnpr* tesH
S {¥ p 4
TAS & Z
trap taaL
t
| tasc CAH
VIH n's )
AO~A7 COLUMN
Vig S 4
tar
Vin
ABR
LtMCH :
I
tMRH
T -
Vi //’
EMCS| | touL
tANL
t
t WCH
__ V1K S T /&/
LW WP
YL o 7
twer
. tos ton
ViH N
DIN VALID
{ VIiL 7
1/01~1/08 toHA
L Vo
OouTt High Impedance
Vou
VIH
DIN
[ Vi //////////// / //
1/08~1/016 )
L VoH
DouT High Impedance
VoL

 hare L

OE:" H or* L*
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LC322270J, M-80

Write Cycle (OE Control)

thRc
tRas L tap
tar
— VIH — N
RAS ] |
L — X i
tcsH tepp
t t
tcgpr—. RCD RSH
__ Vin— p /1
CAS \ tcas
Vi — * 7
tRaD
tasm t
ASC tRAL
tRaH toaH
AO~AT Yrn— F a : v N
~ oW
Vil — I ] | COLUMN i
tRAH
tasn
ViH — Y N
ABR VoL AOW
- N 7
I t
tres CWL
o] tAnL
— VIiH — A NIt
oW, / twcH k He /
L — X
N7
tycr N towe
D3 tRwL
— VIH — A || ¢
LW tweH e /&/
Vi — X
t —
WCA tpg
tACcs tou
DIn VIiH — ﬁ P \
Vil — " VALID7
toHR ¢
1/04~1,016 toED OEH
tozc r_.
tpzo t
o VOH — R
ouT High Impedance
VoL —
tRac

A /A/x /L x?%

AD2911¢
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LC322270J, M-80

Upper Byte Write Cycle (OE Control)

tac
tRAS tRP
taR
. VIH— N 4 \
RAS y1L & Z
— . 5 \
tosH . tecap
taco tasH
tcnpr—-
— YiH— 3 tcAs 4
TAS ] & Z
L — K F
tRap
t
ASR tasc tRAL
tRAH tcaH
VIH — \ s y
AO~AT ROW COLUMN
L= N 7 K 7
tAAH
tASR
ABR Yin— @il ROW L%
Vil —
L - 4 |
towe
thAcs "
VIH — x| twp
ow M /§f¥ twcH R
Vie — 3 ;
twer ¢ tps ! tuch
MCS tMAH
ki p 7
Vip — /4/
| toH
ViR —
{DIN viL /////
11
- -t
1/01~1/08 v cac ItOEH
L VoH — taa ’:’:‘:’:‘:‘:’:’M © High Impedance
Dout (X R
VoL — tozc |
1
t
toea T QEZ
Vin — 7, 3
{DIN ViL A7E g vaLio
- 7
1/09~1/016 toHRA toED
L tozo tcac
VOoH — High Impedance
Dput VoL §
) tAA
t t
tRaC OEA OEZ

= b ) X

m INVALID DATA [/] »H ar L0
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LC3222704, M-80

Lower Byie Write Cycle (OE Control)

tac
tRAS trp
tan a—
—_ VIiH — 3 i N
RAS & Z \
L — K 7
tesH tcap
treo tasH
tcnpr—o
Vg — Y tcas F
CAS \ Z
IL — K 7
tRaD
tasm
tasc tRAL
tRAH tcan
VIH — A N 4 N
AO~AT AOW COLUMN
Vie — N 7 N T
tRAH
. tasn
Vig — 4 A
ABR : ROW
YL — K. 7
. J tmcH
MCS tMRH
e VIH — 1 3
My /4/
L —
towe
tres| | tRWL
AW
VIH — Xt
e ==
L — N 2
tweR tps
tpze t toH
tpzo OEZ
VIiH — - 3
Drn b 7€> VALID
Wk L
T
- ¥
1/01~1/08 tDHR tCACt toED N
: AA OEH
I»D YoH — High Impedance
ouT 1
Yoo — OEA
tRAC -
1
VIH —
DIN -,
L —
1/09~1/016 —~tcac
L v t A AR
D OH — -"“““, High Impedance
ouT v RS
. XOONYY:
. toEA
RAC toez

55 VIiH — / s K
e — 2N

m INVALID DaTA [77) 'H'Dr‘" L
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LC322270J, M-80

Read-Modify Write Cycle
tRuc
tRAS _tap
tan
VI — N
AAS
VIg — &( ] N
trco .
’ . CRP
CRP o
JE ) tcas
CAS &
Vi — . u .
tasm Ral tAsH
t
ASC AL
tRAH tcaH
Vig — A \ \ \
AO~A7 AOW COLUMN
Vi — L y i
tRAH
tasn
VIH — y \
Agm AOW
L — L 4
tRCSpete] towp toiL
t
tRWD AWD oL
e ¥ 3 tup
o Z |
L— - y
tRCS et town touL
t
tAwWD AWD EanL
o ¥ 3 twp
LW &
Vi — ‘ N .
taa
tcac ton
t
RAC toe,
toze
ViH — i
oI b —{ VALID
v A
IL— 4
1/01~1/0186
tepz)
Vou —
fout VdL VALID High Impedance
toEa
toEZ t9EH
tozo 1,
0ED

T i
m INVALID DATA ‘H oor®L*
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LC3222704, M-80

Read-Modify Upper Byte Write Cycle

tRue
tRas tpp
tan
e YIH — 3 —
AAS |, \ Z
L — * 4 \
t
teap RCO tcap
tcsH
___ VIiH— N t s
oS |, & CAS )
IL — . u ¥
RAD trsn
tasm tasc -
RAL
tRAH tcaH
VIH — 4 p 4 N
AO~A7 ROW COLUMN
It — N 7 K 7
tRaH
tasn
ABR VIH_@SL ROW )W
Vil —
L i v
t e {sd
RCS town touL
t
tRWD AWD tRWL
__ VIH — A \ tup
R Z \
L — | 7
! tMcH
tmcsF—u Lt van
o VIH — N
ViL —
taa
t
tRAC CAC
VIH —
rDIN ViL
1/01~1/08
VOH — Ty
LDOUT VoL @z VALID E High Impedance
X 7t toH
tpzc DS,
ViH —
DIN N Y,
o 7
1/09~1/016 CLZ
VOH — —
l'Dc)UT VALID M High Impedance
VoL — k 7L
t
DEA toEz tOEH
tozo| |
toED

52 Vin — y y
ViL — /7
ERIXXN 07 e e
R INvaLID DATA 7] s ware L

ADR915
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LC322270J, M-80

Read-Modify Lower Byte Write Cycle

tRic
tRas : tap
tar —
__ VIH — 5& Z N
RAS k
Vig — K 7
trco . t
tcnpr—- tesh CRP
VIH — L tcas
TAS |, N
L — . K A
. RAD tAsH
ASR tasc tRAL
tRAH : tcaH
VIH — A 3 3
AO~AT7 |, ROW COLUMN
ViL — K 7 N 7
tRaH
tasm
ViH — N
ABR ROW
IL — K Yy
tMCH
tMcs le—{t MAH
— VIH— ¥ :
oWy,
tACSf~ tewn fewL
=
tRWD AWD tAWL
L—NVIH_ y 5& twp /
VIL — /47 3 7
taa
tcac toH
t
RAC tD%
: - toze ‘
VIH —
OIN B VALID /////
[ YrL— d teLz i
1/0i~1,/08
VoH — High Impedance
l-DQUT v - VALID g B
oL —
VIH —
DiN
[ Vi —
1,09~1/016
v —_— - . High Impedance
LDDUT oH VALID I 9 B
VoL — b
toEA toez t oEH
t
D20 toED

i .
— Vin— - 3
OF vy ——7/ & J
' RERR] NvaLID DATA [J77] « oLt

A02916
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LC3222704, M-80

Fast Page Mode Read Cycle
tRasP thp
— ViH— 3 4 )
RAS N Z
= T y \
tcsH trc trsH tcap
tcaP o tRco tcas tep tcas | tep tcas | v
__ ViH— y y \ 4
ows i W) \
K 7
tRaL
t
tasA tCAH tCAH CAH
tasc tasc
VIH — X\ 4
AO~AT7 COLUMN . COLUMN COLUMN
Vg — 7 K N
tasn
ABR Yin— ROW
Vil —
tres tres tRRH
) t
tRcs tRCH tAcH R0‘|1 tRCH
VI — v X 7 R X
UW
Vip— 7
thpcs tRcs tRRH
tRcs tRCH tACH tReH
Vi — 4 3 7 Y ] Y
W /
Vi —
toze tpze tozc
Vig —
-0y 1 N 7?& 79; y,
VIl o v ) squ ¥4 4
toED tcac tcac .
ED
tcac taa tan 0
1/04~1/0186 taAA topa tepa
tRac
t
toFF OFF tarF
teLz ; toLz f 070 tcLz
Vo — [_ 4y
“DouT VOH High Impedance VALID VALIDE VALID}—————
oL — N 7 T
tpEA . toED toeEa
tpzo
Dz toEZ tpzo toEz ~—1toEZ
toEA
58 VIH — £ 4
ViL— / N A /

-
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LC322270J, M-80

Fast Page Mode Early Write Cycle
tpasP . trp
— VIH — ! 5
RAS E N
IL— K 7
tcsH tpc tRsH
tacp tcas tcp tcas tep toas, | tchp
tcRpl
VIH — X
TAS |,
L — K v
tcaH
VIH
AD~A7 UMR
VIL
1
VIin
ABR /‘§;§/
t
RWL
tewL towe | twcE towe
t tucH
twesl | LACY | twesl LA twen
— VIH — twp twp twp
oW,
IL— y, 7 N y;
» ¢ ‘4tnwL
twea towL towe | tWEST T Scm
t twcH
Ewcsled] it twesl | [ tweH
o
VIL —
twcrh
tps
Vig —
(DIN v VALID
L —
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LC322270J, M-80

Fast Page Mode Upper Byte Early Write Cycle

tRASP tpp
—_ Vin — R 4 b
RAS | & Z
K 7
tpe tRsH
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o
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LC322270J, M-80

Fast Page Mode Lower Byte Early Write Cycle :

tRasSP tap
VIl — N 4 \
RAS \ /
Vig — - T
tesH tpc tRgH
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o VIH— X
o VI
L — | 4
‘ . tRapD
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LC322270J, M-80

Fast Page Mode Read-Modify-Wrlite Cycle

tpase the
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— VIH — y
RAS N tAR
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tear, tce tep teap
b E t v
I8 VIH —(j CAS CAS CAS
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LC322270J, M-80

Fast Page Mode Read-Modify Upper Byte Write Cycle

taasp
tcsu
Vi — y
AAS N tan
YiL— X
tRep tPANC
teRP tep tep
Vin— teas N teas
TAS
ViL— tRao 1% b Xt 4
LRAH
toan tean tean
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ViH — N ¥ N Y 4
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LC322270J, M-80

Fast Page Mode Read-Modify Lower Byte Write Cycle

tRasp tap
tesH
Vig — y
as N taR
Vi — K 7
treco tPRNWC tRASH t
terp, tep tcp chapP
1 t tcas
VIH e teas 7_—-}& CAS Z[——
TAS \
Vi — tRAD ;1% T K 7 K 7
tRAL
tRAH . =
tcan CcAH AH
tASR) [ leasc tasg tasc| | I~
Vig — N X s y
AQ~AT VIH AOW : COLUMN COLUMN COLUMN
n— K 7 K
tRAH
tasa| T
ViH —
ABR -1 %
w— kA
tMCH tueH
tFE _LLIeres _A_'_‘_tncs
w j %@
W
Vie — tano tenu tawo tecpwn
t
tRcs teWo ol tRES tewn ANWD
[ — tAKD. e [ tewn
1
LRt/ 7 |
LKW &
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v J—
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t
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LC322270J, M-80

Hidden Refresh Cycle

tRc tac
tRas tap tRas tRp
VIH _— tAR - X - B
AR N N /N
Vig — k. A K b,
tche tAco tRSH tcHR tcrP
Viy — 3 £
cas M ¢ \§> Z/
VIL — RAD K A
tasm tasc ECAH
tRAH ey
Vin — . h
AO~A7 ROW >@< COLUMN
Vi — N b A

tRAH

2
w D 77 ZX

tRcs tRAH

"7 7777 ,

tpes tRARH
o 74
Vip —
tozc
. taa
{ Vi — A tcac g
t toFF
1/01~1/016 cLz
L tpac toEZ
v _— s
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VOL - - A
tRoH
tpzo toen
toEA
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LC3222704, M-80

RAS-Only Refresh Cycle

tRe

tRAs

VIiH — 5&
VIL — ;
tCRP trpc

— VIH —
Vig —

tpaH
*—tash
VIH I
AD~A7. ABR

I,01~1-016

o)
>
w0

Q
[fx

Von — High Impedance

LDDUT VoL

OE. UW, LW. Dyt H or° L*

v v e ore Lt
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CAS-Before-RAS Refresh Cycle

tpp . tpeo tre
tras |, tmp

tCcHA *—tcrp

oS M
ViL
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ouT
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LC322270J, M-80

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

. VIH—
Vip —

]
w

VI —
VIl —

(9]
>
w

AO~AT
VIL—

ViH —
ABR

__ Vin—
Vi —

— VIiH —
VIL —

VI —

DIN
[ VIl —

1/01~1/016

VoH —

DouT VoL

__ VIH—
VIl —

trp
tras
Y
N
t
 tcsm teHR . tcpt RSH tcrP
! tRAL
tcas )
K
t -
Asc tcan )
—
% 2/,
tAcH
t
ARH
tacs
74 )
tacH
t
RAH
tacs
)%
. tozc
k High Impedance 'éz
7 T
tcac N
taa OFF
toLzi==
i p
High Impedance 4 VALID E-_
K _ 7
toEA tpEZ
tozo
toED
% Y/
EoRR invaLio paTa P27t L
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LC322270J, M-80

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

tRas tpp .
AAS VIH —
Vie —
N 7
 tcsn | tcHm . tcpT tagH tome
tRaL
tcas
___ VIH — ™
TAS &
L — . ]
tasCh—
tcaH .
Vig — i
AQ~A7 COLUMN
Vi — .
ABR Yin —
Vie — Z
tewl
tRwL
tWes— | twew
T 7//
VL e
N
CHL
o
tawL
twesle— tweH
o M — /
Vip — - .
Ltos toH ,
VIH —
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VL —
1/01~1/046 )
VoH —
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VoL —
. VIH—
Vi —
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1L.C3222704, M-80

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

. tras tap
X
= VIH ™ / N
AAS N A
Iu t t
teopT RSH CRP
tcsh teHR tcas
Vi — 3 [/ﬁ
CAS VIH \
I thRal
tcaH
tasc
VIH — o
ao~a7 M ; //// /<ZZ>< COLUMN ) ////
Vie —
ViH “‘//’ //<://’ ////
ABR zﬁ
Vo —
I tawp towWL
tacs tCwWD tRWL
t
— VIH We 47
ow 1 ‘—“i
Vie — tAWD towL
tacs tcwo tRWL
—
— VIin— 7/ ‘\ twp
W v //// -
L — i T
tpze
t tps tDH
DZO -
1 J ~
Vil — IS High Impedance VALID
OIN ///z*" ! A
Vie — |
tcac
1/04~1/016 toLz
-
L Vou — N
Doyt ° rVALID
VoL — —
taa toez
t t
DEA L ltaep 0EH
v — X
5 I % % / W
ViL —
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MEMORY PACKAGE DIMENSIONS

typical values.
®No marking is indicated.

@All of Sanyo Memory package dimensions are illustrated below.
@All dimensions are in mm, and dimensions which are not followed by min. or max. are represented by

Package Dimensions 3012A(unit : mm)
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Package Dimensions 3192(unit : mm)
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Package Dimensions 3133 (unit : mm)
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Package Dimensions 3195(unit: mm)
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Package Dimensions 3200(unit: mm)
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Package Dimensiogg 3205(unit : mm)
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Package Dimensions 3207(unit : mm)
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Package Dimensions 3211(unit : mm)
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