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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 (I/O) 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: LC322270]
TSOP 44-pin (400 mil) plastic package: LC322270T

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

Package Dimensions
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SANYO: TSOP44 (TYPE-Il)

unit: mm

Parameter LC3222700, T

-70 -80
RAS access time 70 ns 80 ns
Column address access time 35 ns 45 ns
CTAS access time 20 ns 30 ns
Cycle time 130 ns 1580 ns

o During operation 688 mW 633 mW

Power dissipation (max.) During standby 5.5 mW (CMOS levely11 mW (TTL level)
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LC322270J, T-70/80

Pin Assighments
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Block Diagram

Top view
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LC322270J, T-70/80

Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Vg max ~1.010 +7.0 v 1
Input voltage ViN -1.010+70 v 1
Qutput voltage Vout -1.010 +7.0 v 1
Allowable power dissipation LC322270) Pd max 800 mwW 1
LC322270T 700

Output short-circuit current lout 50 mA 1
Operating temperature range Topr 010 +70 °C 1
Storage temperature range Tstg -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 ievel voltage Vi 2.4 6.5 v 2
Input low level voltage .

(A0 10 A7, ASR, RAS, CAS, UW, LW, OF) Vi -1.0 +08 v 2
Input low level voltage (VO1 to ¥O16) Vi -05" +0.8 v 2
Note: 2. All voltages are referenced to Vgg.

*: 2.0 V when pulse width is less than 20 ns.
DC Electrical Characteristics at Ta=0t0 +70°C, Voc =5V 10%
LC322270J, T
Parameter Symbol Congditions -70 -80 Unit Note
min max min max

Operating current e . .

(Average current during operation) lect RAS, CAS, address cycling: tge = tgrg min 125 115 mA | 3,4,5
Standby current lcca RAS = CAS = Vi 2 2 mA

RAS-only refresh current lecs RAS cycling, CAS = Vy: In = Iye min 125 115 mA 3,5
Fast page mode current leca RAS = V;;, CAS, address cycling: tpg = tpg min 115 90 mA | 3,4,5
Standby current leos RAS=CAS=Vgc -0.2V 1 1 mA
CAS-before-RAS refresh current lecs RAS, CAS cycling: tge = tre min 125 115 mA 3
Input leakage current Iy 0V<Vy<6.5V, pinsotherthantestpin=0V | -10 +10 | 10 +10 RA

Quiput leakage current loL Doyt disable, 0V < Voyr<85V -10 +10 | -10 +10 pA

Output high level voltage VoH loyT=-2.5mA 24 24 v

Output low level voltage VoL lour=21mA 04 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 smaller.
4. lgcy and ige4 are dependent on output loads. Maximum values for I and Igcy represent values with output open.
5. Address change is less than or equal to one time during RAS = V. Concerning lgg4. itis less than or equal to one time during 1 eycle {tpg).

B 7997076 0017140 457 WM
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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)

LC322270J,T
Parameter Symbol -70 Unit Note
min max min max
Random read, write cycle time tae 130 150 ns
Read-writefread-modily-write cycle time tawe 190 200 ns
Fast page mode cycle time tec 45 §5 ns
Fast page mode read-writerread-modify-write cycle time tpRWC a5 100 ns
RAS access time fRAC 70 80 ns 9,14,15
CAS access time teAC 20 30 ns 9,14
Column address access time tAA 35 45 ns 9,15
CAS precharge access time toPA 40 50 ns (-]
Output low-impedance time from CAS low oLz 0 0 ns (+}
Qutput buffer turn-off delay time torF 0 20 0 20 ns 10
Rise, fall ime 53 3 50 3 50 ns
RAS precharge time 1Rp 50 60 ns
RAS pulse width iRAS 70 10000 80 10000 ns
RAS pulse width for fast page mode cycle only IHA;p 70 100000 80 100000
RAS hold time tasH 20 30 ns
CAS hold time tosH 70 80 ns
CAS pulse width toas 20 10000 30 10000 ns
RAS 1o CAS delay time ch; 25 50 25 50 ns 14
RAS to column address delay time 1RAD 17 35 17 35 ns 15
CAS 1o RAS precharge time tcrp 10 10 o ns
CAS precharge time icp 10 10 ns
Row address setup time tASR 0 0 ns
Row address hold time., AN 12 12 ns
Column address setup time tasc 0 0 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 RAL 40 45 ns
Read command setup time Rcs 0 0 ns
Read command hold time referenced to CAS RCH 0 0 ns 11
Read command hold time referenced to RAS RRH 0 0 ns 11
Write command hold time WeH 15 15 ns
Write command hold time referenced 1o 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.
LC3222704,T
Parameter Symbol -70 -80 Unit Note
min max min max

Write command to RAS lead time tRWL 20 25 ns

Write command to CAS lead time towL 20 20 ns

Data input setup time tps 0 0 ns 12
Data input hold time tpH 15 20 ns 12
Data input hold time referenced to RAS DHR 50 60 ns

Refresh time IREF 8 8 ms

Write command setup time twes 0 (4] ns 13
CAS to UW, LW delay time ICWD 50 50 ns 13
RAS to UW, LW delay time tRWD 100 100 ns 13
Column address to UW, LW delay time tAwD 65 65 ns 13
T Ty oo | 7 |
CAS setup time for CAS-before-RAS 1cSR 10 10 ns

€AS hold time for CAS-before-RAS ICHR 15 15 ns

RAS precharge CAS active time tape 10 10 ns

TAS precharge time for CAS-before-RAS counter test toPT 40 40 ns

RAS hold time referenced to OE tRoH 15 15 ns

OE access time oA 20 25 ns 9

| OF delay time oED 15 15 ns

OE output buffer turn-off delay time togz (] 15 0 15 ns 10
OF command hold time 1oEH 20 20 ns

Data input to CAS delay time ID;c 0 o ns 16
Data input to OE delay time tD;o 0 0 ns 16
Masked write setup time Mcs 0 0 ns

Masked write hold time referenced to RAS tMRH 0 0 ns

Masked write hold time referenced to CAS t;EH (] o ns
Input/Qutput 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, OF) CN pF

Input’Output capacitance (/01 to /016) Cyo 7 pF

Note: 6.

14.
15.

16.

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.

. Measured at ty =5 ns.
. When measuring input signal timing, V,y (min) and Vy_(max) are used for reference points. In addition, rise and falt time are defined between Vyy

and V"_.

. Measured using an equivalent of 50 pF and one standard TTL loads.
. toFF {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.

. Operation is guaranteed if either tgry or tggy is satisfied. o
. 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: lowp: tRwps tawp and topwp are not restrictive operating parameters for memory in that they specify the operating mode. If twes 2 twes

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

It towp 2 tewp (Min), Tawp 2 tawp (MIN), tawp 2 tawp {Min) and topwp 2 tcpwp (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.

trep (Max) is not a restrictive operating parameter but instead represents the point at which the access time tpac (Max) is guaranteed. lftaep 2
tpep (Max), access time is determined according 10 toac.

tpap {Max) is not a restrictive operating parameter but instead represents the point at which the access time tgac (Mmax) is guaranteed. If tgpp 2
tpap (Max), access time is determined according 10 taa-

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

Early Write Cycle
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LC322270J, T-70/80

Upper Byte Early Write Cycle
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LC322270J, T-70/80

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

Write Cycle (OE Control)
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LC322270J, 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
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L.C322270J, T-70/80

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

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

Fast Page Mode Read Cycle
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LC322270J, T-70/80

Fast Page Mode Early Write Cycle
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LC322270J, T-70/80

Fast Page Mode Upper Byte Early Write Cycle
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LC322270J, T-70/80

Fast Page Mode Lower Byte Early Write Cycle
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LC322270J, T-70/80

Fast Page Mode Read-Modify-Write Cycle
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LC322270J, T-70/80

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

Fast Page Mode Read-Modify Lower Byte Write Cycle
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Hidden Refresh Cycle
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RAS-Only Refresh Cycle
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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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