[Ordering number ; EN>X 5085A |

CMOS LSl

No. X 5085A / [

LC322271J, M, T-70/80

SA\YO /

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

» Package:
SOJ 40-pin (400 mil) plastic package : LC322271J
SOP 40-pin (450 mil) plastic package: LC322271M
TSOP 44-pin (400 mil) plastic package : LC322271T

Package Dimensions

variety of applications ranging from computer main unit: mm
memory and expansion memory to commercial 3200-50J40
equipment.
Address input utilizes a multiplexed address bus which [LC322271J]
permits it to be enclosed in a compact plastic package of
SOJ 40-pin, SOP 40-pin, and TSOP 44-pin . Refresh rates 2620
are within 8 ms with 512 row address (A0 to A7, A8R) D nopsancanecsonoan oA .
selection and support Row Address Strobe (RAS)-only
refresh, Column Address Strobe (CAS)-before-RAS g '
refresh and hidden refresh settings. There are functions o by
such as fast page mode, read-modify-write and byte write. il = 4
The pin assignment follows the JEDEC 1 M DRAM WWW}}:L
(65536 words % 16 bits, 1CAS/2WE) standard. Lo g é
Features
« 131072 words X 16 bits configuration.
- Single 5 V * 10% power supply. SANYO: SOJ40
« 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 1 M DRAM (65536 words X 16
bits, 1CAS/2WE) standard.
« RAS access time/column address time/CAS access
time/cycle time/power dissipation
Parameter LC322271J, M, T
.70 -80
RAS access time 70 ns 80ns
Column address access time 35 ns 45 ns
CAS access time 20 ns 30ns
Cydie 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)

SANYO Electric Co.,
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LC322271J, M, T-70/80

Package Dimensions

unit: mm unit: mm
3195-SOP40 3207-TSOP44
[LC322271M] [LC322271T]
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Pin Assignments
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LC322271J, M, T-70/80

Block Diagram

O vce
RAS Clock generator No.1
o — 9 '————l O vss
TAS —={ Clock generator No.2 }————— —
CAS O i Clock generator No. oW
J 0 UW
Mode
controlier & \]!
\} ‘Clock generator No.3
Refresh - Lower byte | Upper byte — O 101
counter g 5 T 1’ O 1,02
———————— § 51 :12 me:l:li;r?zgeﬂs O 103
| % 16 bits <  Datainputbufier ~[<1~ © 1704
R & i - - -— O 105
ow H —
address [<¥ | b YO1 to VOB | V08 to V016 O 1,08
A0 O — buffer : -— O 107
AL Q — - 2 SEX 16— -— O 1708
Az Q — -— O 1/08
AZ O — Sense amplifier ~— O 17010
Ad O —= VO gate -—= O r/o11
A5 O —- Data output buifer -— O I/012
AB O — || | e 256--—- > — O 1,013
A7 O — S]{ — O 1/014
ABRO —— Column | Column decoder — O I/015
" address Pre-decoder -— O 1/D16
buffer - —_—
Substrate bias generator oE
AC3301
Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Ve max -1010 +7.0 v 1
fnput voltage Vin -1.010 +7.0 v 1
Qutput voltage VouT -1.010 +7.0 v 1
Aliowable power dissipation LC322271J. M Pd max 800 mw 1
LC322271T 700
Output short-circuit current lout 50 mA 1
Operating temperature range Topr 01to +70 °C 1
Storage temperature range Tstg ~5510 +150 °C 1
Note: 1. Stresses greater than the above listed maximum values may result in damage to the device.
B 799707b 0017167 TTT WM
No. 5085-3/29
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LC3222714, M, T-70/80

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

Parameter Symbol min typ max Unit Note
Power supply voltage Vee 4.5 5.0 55 v 2
Input high level voltage ViH 2.4 65 v 2
input low level voltage *
(AO 10 A7, ASR, RAS, CAS, UW, LW, 5F) Vie -0 +08 v 2
Input low level voitage (VO1 to /016) Vi -0.5° +0.8 v 2
Note: 2. All voltages are referenced to Vgg.
;. _2 0V when pulse width is less than 20 ns.

DC Electrical Characteristics at Ta = 0 to +70°C, Vo =5 V1 10%

1C322271J, M, T .

Parameter Symbol Conditions -70 -80 Unit Note
min max min max

Operating current — e . _
(Average current during operation) lcct RAS, CAS, address cycling: trg = Igg min 125 118 mA 3,4,5
Standby current lccz RAS = CAS = le 2 2 mA
RAS-only refresh current leca RAS cycling, CAS = V: Ing = Igg min 125 115 mA 3,5
Fast page mode current lcca RAS =V , CAS, address cycling: tpg = Ipg min 115 90 mA 3.4,5
Standby current Iccs RAS = CAS =V —-02V 1 1 mA
CAS-belore-RAS refresh current lccs RAS, CAS cycling: tgg = g min 128 115 mA 3
Input leakage current I 0V V<65V, pins otherthan test pin=0V | -10 +10 -10 +10 pA
Output leakage current ToL Doyt disable, 0V < Vgr <55V -10 +10 -10 +10 pA
Output high level voitage Vou oyt =—25mA 24 24 \
Quitput low level voltage Vor loyr = 2.1 mA 04 0.4 A

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. lggq and lgg, are dependent on output loads. Maximum values for lgcy and lcc4 represent values with output open.
5. Address change is less than or equal to one time during RAS = V)| . Concerning gy, itis less than or equal to one time during 1 cycle (ipg).

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

70 -80
Parameter Symbol - - Unit Note
min max min max

Random read, write cycle time tre 130 150 ns
Read-write/read-modify-write cycle time tRwe 190 200 ns
Fast page mode cycie time tec 45 55 ns
Fast page mode read-write/read-modify-write cycle time tPRWC 85 ) 100 ns
RAS access time RAC 70 80 ns 9,14, 15
CAS access time tcac 20 30 ns 9,14
Column address access time tAA as 45 ns 9,18
CAS pracharge access time topa 40 50 ns 9
Output low-impedance time from CAS low torz (] 0 ns 9
Qutput buffer turn-off delay time fore [} 20 1} 20 ns 10
Rise, fall time o 3 50 3 50 ns
RAS precharge time RP 50 80 ns
RAS pulse width tRAS 70 10000 80 10000 ns
TAS pulse width for fast page mode cycie only tgg_;p 70 | 100000 80 | 100000 ns

Continued on next page.

B ?799707?L 00L?1lbLd 936 WA

No. 5085-4/29
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LC322271J, M, T-70/80

Continued from preceding page.
Parameter -~ 70 " 80 Unit Note
Symbol min max min max
- RAS hold time tRSH 20 30 ns

CAS hold time tC-S—H 70 80 ns
CAS pulse width tcAs 20 10000 30 10000 ns
RAS to CAS delay time taco 25 50 25 50 ns 14
RAS 1o column address delay time 1RAD 17 35 17 as ns 15
CAS to RAS precharge time 1CRP 10 10 ns
CAS precharge time icp 10 10 ns
Row address setup time tASR 0 0 ns
Row address hold ime m 12 12 ns
Column address setup time Iasc 0 0 ns
Column address hold time IcAH 15 20 ns
Column address hold time referenced to RAS tan 50 60 ns
Column address to RAS lead time RAL 40 45 ns
Read command setup time Rcs 0 o ns
Read command hold time referenced to CAS- theH 0 0 ns 11
Read command hold time referenced to RAS RRH 0 0 ns 1"
Write command hold time WCH 15 15 ns
Write-command hold time referenced to RAS tWeR 50 60 ns
Write command pulse width WP 15 15 ns
Write command to RAS lead time tRWL 25 25 ns
Write command to CAS lead time tewl 20 20 ns
Data input setup time ips 0 0 ns 12
Data input hold time toH 15 20 ns 12
Data input hold time referenced to RAS pHR 50 60 ns
Refresh time REF 8 8 ms
Write command setup time twes 0 0 ns 13
TAS to UW, LW delay time town 50 50 ns 13
RAS to UW, LW delay time tRwD 100 100 ns 13
Column address to UW, LW delay time tawn 65 65 ns 13
CAS precharge UW, LW delay time for fast page mode P— 70 70 ns 13
cycle only

| TAS setup time for CAS before-RAS tcsR 10 10 ns

| TAS hold time for CAS.before-RAS . 15 15 ns

RAS precharge TAS active time ‘RPC 10 10 ns
CAS precharge time for CAS-before-RAS counter test topT 40 40 ns

RAS hold time referenced to OE ROH 15 15 ns
OFE access time oea 20 25 ns 9
OFE delay time toep 15 15 ns
OFE output buffer turn-off delay time toEz 0 0 15 ns 10
OE command hold time toEH 20 20 ns
Data input 1o CAS delay time tpze 0 0 ns 16
Data input to OE delay time 570 0 0 ns 16
Masked write setup time Mcs 0 0 ns
Masked write hold time referenced to RAS MAH 0 0 ns
Masked write hold time referenced to CAS tMCH 0 0 ns

B 799707L 001L71L9 &7 HH
No. 5085-5/29
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LC322271J, M, T-70/80

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

Parameter Symbol min max Unit Note
Input capacitance (A0 to A7, ABR, RAS, CAS, UW, LW, OF) Cin 7 pF
Input/Output capacitance {I/O1 to 1/016) Cio 7 pF

Note: 6.

11,
12.

13.

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, Vi (min) and V) (max) are used for reference points. In addition, rise and fall time are defined between Vy

and V..

. Measured using an equivalent of 50 pF and one standard TTL loads.
. torp (Mmax) and toz (Max) are defined as the time until output voltage can no longer be measured when output switches 1o a high impedance

condition.

Operation is guaranteed if either tgry or tpey is satisfied.

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 aread- -
write/read-modify-write cycle.

twes: towb: IRwbs tawp and tcpwp are not restrictive operating parameters for memory in that they specify the operating mode. If twos 2 twgs
(min), the cycle switches to an eary-write cycle and output pins switch to high impedance throughout the cycle.

If towp 2 towp (Min), tawp 2 trwp (Min), tawp 2 tawp (Min) and topwp 2 topwp {Min) for fast page mode cycle only, the cycle switches to a
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.

trop (Max) is not a restrictive operating parameter but instead represents the point at which the access time igac (max) is guaranteed. If tgop 2
trep {max), access time is determined according to icac.

trap (Max) is not a restrictive operating parameter but instead represents the point at which the access time Igac (max) is guaranteed. If tgap =
trAD (Max), access time is determined according 10 taa.

Operation is guaranteed if either ipz¢ or tnyo i s satisfied.

9y =
B 7997076 0017170 5 No. 5085-6/29
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LC322271J, M, T-70/80

Timing Chart

Read Cycle
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LC322271J, M, T-70/80

Early Write Cycle
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LC3222714, 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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LC3222714, M, T-70/80

Upper Byte Write Cycle (OE Control)
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LC322271d, M, T-70/80

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

Read-Modify-Write Cycle
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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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Fast Page Mode Read-Modify Upper 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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