Ordering number : EN*5085A

CMOS LSI

LC322271J, M, T-70/80

SANYO

2 MEG (131072 words x 16 bits) DRAM

Fast Page Mode;.Byte Write

Preliminary

Overview

The LC322271J, M and 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 .

S0J 40-pin, SOP 40-pin, and TSOP 44-pin . Refresh rat
are within 8 ms with 512 row address (A0 to A7, A8Rs)
selection and support Row Address Strobe (RAS} Qﬁly
refresh, Column Address Strobe (CAS)- befor’e-éT
refresh and hidden refresh settings. There are: _hctlo=
such as fast page mode, read-modify-write and yte
The pin assignment follows the JEDEC‘“': M D,
(65536 words x 16 bits, 1CAS/2WE) standard.

Features
« 131072 words x 16 bhits configuratign.
e Single5V + 10% power supply
All input and output (1/0) Tp*tomg@% le.
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8 msrefresh usmg 512 refr

S0J40-pin (400 mil) pl4
SOP 40-pin (450 mll)qal it
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SANYO: SOJ40

LC322271J, M, T

-70 -80
. y 70 ns 80 ns
Column address access,‘;if'ne 35ns 45 ns
CAS access time 20 ns 30ns
Cycle time 130 ns 150 ns
During operation 688 mW 633 mW

Power dissipation (max.) -
During standby

5.5 mW (CMOS level)/11 mW (TTL level)
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LC322271J, M, T-70/80

Package Dimensions
unit: mm unit: mm
3195-SOP40 3207-TSOP44

[LC322271M] [LC328271T]
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SANYO: TSOP44 (TYPE II)

Pin Assignments
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LC322271J, M, T-70/80

Block Diagram
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Specifications
Absolute Maximum Ratings
Parameter Ratings Unit Note
Maximum supply voltage -1.0to +7.0 \ 1
Input voltage -1.0to +7.0 \ 1
Output voltage -1.0to +7.0 \ 1
Allowable power dissipation 800 mw 1
700
Output short-circuit currept # 50 mA 1
Operating temperaturesfagige Topr 0to +70 °C 1
Storage temperature*?gf"fge Tsty —55 to +150 °C 1

fmgm values may result in damage to the device.
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LC322271J, M, T-70/80

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

Parameter Symbol min
Power supply voltage Vee 4.5
Input high level voltage Vi 2.4
Input low level voltﬂe_ o v a0
(A0 to A7, ABR, RAS, CAS, UW, LW, OE) I
Input low level voltage (/01 to 1/016) ViL -0.5"

Note: 2. All voltages are referenced to Vgsg.
*: —2.0 V when pulse width is less than 20 ns.

DC Electrical Characteristics at Ta=0t0+70°C, Vcc =5V = 10%

Parameter Symbol Conditions Unit Note
Operating current : " lec RAS, CAS, address cycling: tgc Ftgi min mA 3,4,5
(Average current during operation)
Standby current lcco | RAS=CAS =V mA
RAS-only refresh current lccz | RAS cycling, CAS = V! tgé: 115 | mA 3,5
Fast page mode current lcca 90 mA | 3,4,5
Standby current lecs 1 mA
CAS-before-RAS refresh current lccs 115 | mA 3
Input leakage current I +10 HA
Output leakage current loL +10 HA
Output high level voltage Vou \
Output low level voltage VoL \

Note: 3.
becomes smaller.
4. Iccy and lgcy are dependent on output loagls
5. Address change is less than or equal to ghedi

Parameter - 70 - 80 Unit Note
min max min max
Random read, write cycle time 130 150 ns
Read-write/read-modify-write cy¢ effime 190 200 ns
Fast page mode cycle time ) 45 55 ns
Fast page mode read-writg fre -modfywr 95 100 ns
RAS access time ’ 70 80 ns 9,14, 15
CAS access time 20 30 ns 9,14
Column address atcess time 35 45 ns 9,15
CAS precharge; Aoee 40 50 ns 9
0 ns 9
20 0 20 ns 10
50 3 50 ns
50 60 ns
70 10000 80 10000 ns
70 100000 80 100000 ns

Continued on next page.
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LC322271J, M, T-70/80

Continued from preceding page.
-70 -80 )
Parameter - - Unit Note
Symbol min max min max
RAS hold time trsH 20 30 :
CAS hold time tesH 70 80
CAS pulse width tcas 20 10000 30
RAS to CAS delay time trep

RAS to column address delay time

tRAD

CAS to RAS precharge time

tcrp

‘CAS precharge time tep

Row address setup time tasr
Row address hold time tRAH
Column address setup time tasc
Column address hold time tcaH
Column address hold time referenced to RAS tAR

Column address to RAS lead time tRAL
Read command setup time tres
Read command hold time referenced to CAS tRcH
Read command hold time referenced to RAS tRRH
Write command hold time tweH
Write command hold time referenced to RAS twer

Write command pulse width

Write command to RAS lead time

Write command to CAS lead time

Data input setup time 0 ns 12
Data input hold time 20 ns 12
Data input hold time referenced to RAS 60 ns
Refresh time 8 ms
Write command setup time 0 ns 13
‘CAS to UW, LW delay time 50 ns 13
RAS to UW, LW delay time 100 ns 13
Column address to UW, LW delay time 65 ns 13
mprecharge W Wdelay time for fasf) ge mods 70 ns 13
cycle only
msetup time for CAS-before-RAS, 10 ns
CAS hold time for CAS-before-RAS 15 ns
'RAS precharge CAS active time: 10 ns
40 ns
15 ns
‘OE access time 25 ns 9
‘OE delay time 15 ns
0 15 ns 10
20 ns
0 ns 16
0 ns 16
0 ns
0 ns
0 ns
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LC322271J, M, T-70/80

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

Parameter Symbol min max Unit Note
Input capacitance (AO to A7, A8R, RAS, CAS, UW, TW, OE) Cin
Input/Output capacitance (I/O1 to 1/016) Cio
Note: 6. An initial pause of 200 ps is required after power-up followed by eight RAS-only refresh cycles before prope
of using refresh counter, a minimum of eight CAS-before-RAS refresh cycles instead of eight RAS-onl
7. Measured at ty =5 ns.
8. When measuring input signal timing, V| (min) and V|_(max) are used for reference points. In additjé
and V).
9. Measured using an equivalent of 50 pF and one standard TTL loads.
10. topr (Max) and togz (Max) are defined as the time until output voltage can no longer be measu
condition.
11. Operation is guaranteed if either tgry Or trcyy is satisfied.
12. These parameters are measured from the falling edge of CAS for an early-write cycle, ah
write/read-modify-write cycle.
13. twces: tewn: tRwp: tawp and tepwp are not restrictive operating parameters for memory in thag
(min), the cycle switches to an early-write cycle and output pins switch to high mpedﬁnce thri
If towp = towp (Min), trwp = trwp (MIN), tawp = tawp (Min) and tepwp = tepwip,fin) for fas
read-write/read-modify-write cycle and data output equal information in the se{e ed ce
are in an undefined state.
14. trcp (Max) is not a restrictive operating parameter but instead represents’
trep (Max), access time is determined according to tcac. p ¢
15. tgrap (Max) is not a restrictive operating parameter but instead represéh
trap (Max), access time is determined according to taa.
16. Operation is guaranteed if either ty7¢ or ty7( i s satisfied.
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LC322271J, M, T-70/80

Timing Chart
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LC322271J, M, T-70/80

Early Write Cycle
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LC322271J, M, T-70/80

Upper Byte Early Write Cycle
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LC322271J, M, T-70/80

Lower Byte Early Write Cycle
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LC322271J, M, T-70/80

Write Cycle (OE Control)
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LC322271J, M, T-70/80

Upper Byte Write Cycle (OE Control)
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LC322271J, M, T-70/80

Lower Byte Write Cycle (OE Control)
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LC322271J, M, T-70/80
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LC322271J, M, T-70/80

Read-Modify Upper Byte Write Cycle
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LC322271J, M, T-70/80

Read-Modify Lower Byte Write Cycle
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LC322271J, M, T-70/80

Fast Page Mode Read Cycle
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LC322271J, M, T-70/80

Fast Page Mode Early Write Cycle
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LC322271J, M, T-70/80

Fast Page Mode Upper Byte Early Write Cycle
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LC322271J, M, T-70/80

Fast Page Mode Lower Byte Early Write Cycle
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LC322271J, M, T-70/80

Fast Page Mode Read-Modify-Write Cycle
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LC322271J, M, T-70/80

Fast Page Mode Read-Modify Upper Byte Write Cycle

i ":@BE.. =~ Y708 == X7
S &7 L A
.= A . -
= ::::W/f. L
(e o 12
: e

FiEn lEpRAESTE

|
KN

m IHNALLD DATS Ea.-:"ﬂ T

asIraE

No. 5085-22/29



LC322271J, M, T-70/80

Fast Page Mode Read-Modify Lower Byte Write Cycle
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LC322271J, M, T-70/80

Hidden Refresh Cycle
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LC322271J, M, T-70/80

RAS-Only Refresh Cycle
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LC322271J, M, T-70/80

CAS-Before-RAS Refresh Counter Test Cycle (Read)
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LC322271J, M, T-70/80

CAS-Before-RAS Refresh Counter Test Cycle (Write)
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LC322271J, M, T-70/80

CAS-Before-RAS Refresh Counter Test Cycle (Read-Modify-Write)
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LC322271J, M, T-70/80

or coptained herein are intended for use in surgical implants, life-support systems, aerospace
ower eomrol systems vehicles, disaster/crime-prevention equipment and the like, the failure of

i requas:’bnny and indemnify and defend SANYO ELECTRIC CO., LTD., its afflllates subsidiaries and
_dls% ibutors and aﬁ their officers and employees, jointly and severally, against any and all claims and litigation and all
d&mage&, cost ,and expenses associated with such use:

@ Not mgpsé” @ny responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ERECTRIC CO., 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 March, 1996. Specifications and information herein are subject to
change without notice.
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