LOrdering number : EN3¥ 471 1A—|

CMOS LSI

L No. ¥ 4711A / L LC338128P, M, PL, ML-70/80/10

1 MEG (131072 words x 8 bits) Pseudo-SRAM

Preliminary

Overview Package Dimensions

The L.C338128 series is composed of pseudo static RAM  unit: mm
that operate on a single 5 V power supply and is organized 3192-DIP32
as 65536 words x 16 bits. By using memory cells each

composed of a single transistor and capacitor, together [LC338128P, PL]
with peripheral CMOS circuitry, this series achieves ease 32 . .
of use with high density, high speed, and low power Dooooopoonopnonn o
dissipation. Since the LC338128 series products provide N 3. SI
refresh counter and timer on chip, this series can easily W o
accomplish auto-refresh and self-refresh by means of = N — a é
RFSH input. The available packages are the 32-pin DIP ! 4.9 a3
with a width of 600 mil, and the 32-pin SOP with a width ! o
of 525 mil. \V- ! lillb -4
Features LLJ, 0.28 2s4] | |10 le
+ 131072 words x 8 bits configuration SANYO: DIP32
+ CE access time, OE access time, cycle time, operating
supply current and self-refresh current 2. .
unit: mm
‘ LC338128P, M, PL, ML 3205-SOP32
Parameter 7o 0 T
CE access time 70 ns 80 ns 100 ns
OE access time 25 ns 30 ns 40 ns [LC338128M, ML]
Cycle time 115 ns 130 ns 160 ns = 207
Operating supply current 80 mA 70 mA 60 mA RORARAONRERARARAY ﬁ
Self-refresh current 2 1 mA/100 pA (L version)
* Single 5 V = 10% power supply a 3
* All inputs and outputs (I/0) TTL compatible O
* Fast access time and low power dissipation I;l HEHYEHEHHUEHAEE g 1
* 8 ms refresh using 512 refresh cycles 127 £.40 Jos
* Supports auto-refresh, self-refresh and CE-only refresh
* Low-power version: 100 pnA standby current 2, mﬂm L]
Icesg? = 100 pA 3
« Packages *  SANYO: SOP32

32-pin DIP (600mil) plastic package: LC338128P, PL
32-pin SOP (450mil) plastic package: LC338128M, ML

SANYO Electric Co., Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bidg., 1-10, 1 Chome, Ueno Taito-ku, TOKYQ, 110 JAPAN
B 799707k 0017213 70T WM
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LC338128P, M, PL, ML-70/80/10

Block Diagram
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Pin Assignment

Pin Functions
DIP32, SOP32

/] A0 10 A16 Address input
RFSH d [22] vee WA Read/write input
a1s 2] [31] ass OE Output enable input
a4 3] [s0] o= | RFSH Refresh input
a2 [4] 28] WE CE Chip enable input
a7 E E‘ A13 cs Chip select input
A8 E El 28 ¥O1 to 1108 Data input/output
.5 E ;El 2o Voo Power supply
. E —2_;] ats GND Ground
A3 E E 3
A2 E a Al0
Al l_a-_a. ?_El TE
AD E E 1/08
I/04 E g /07
1/62 E EI 1,06
103 [18] 18] 1./05
GND E 17| 1,04
Top view

Aoz
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LC338128P, M, PL, ML-70/80/10

Function Logic

CE cs OE WE RFSH AOto AB | A9to A15 | I/O1 to /OB State
L " H L H X VX VX ouTt Read
L H X L X VX VX IN Write
L H H H X VX X HZ CE only refresh
L L X X X X X HZ GCS standby
H X X X L X X HZ Self-refresh
H X X X NP X X HZ Auto-refresh
H X X X H X X HZ Standby
H: High-level input of V|y = 6.5 V 1o V;; (min)
L: Low-level input of Viy = V), (max)to~1.0V
NP:  Negative-polarity pulse input
X: High- or Iow_-level input
VX:  “IN” when CE =L is confirmed, then “X”
HZ: High impedance
IN:  Input state
QUT: Output state
Specifications
Absolute Maximum Ratings
Parameter Symbol Ratings Unit Note
Maximum supply voltage Ve max —1.0t0 +7.0 v 1
Input voltage Vin -1.0t+7.0 v 1
Output voltage VouT -1.0to +7.0 v 1
Allowable power dissipation Pd max 600 mw 1
Output short current lout 50 mA 1
Operating temperature range Topr 0to +70 °C 1
Slorage temperature range 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 \ 2
Input high level voltage ViH 2.4 6.5 \ 2
Input low level voltage ViL -1.0 +0.8 A 2

Note: 2. All voltages are referenced to GND.

I 799707L 0017215 582 M
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LC338128P, M, PL, ML-70/80/10

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

Parameter Symbol Conditions min max Unit Note
70ns 70
Operating current ! the = tpe (Min Access time| 80 ns 80 mA 3,4
(average current during operation) CCA AC =tre (Min) !
100 ns 100
Standb; t1 [ CE=RFSH =V, LC338126P, M 2 A
an curren = = m
4 cest M ' cass128PL, ML 1
CE-FAFSH = LC338128P, M 1 mA
Standby current 2 lccse
Vgc—02V LC338128PL, ML 100 pA
Self-refresh current 1 (av 1) I CE=Vi, LC3881287, M 2 A
elf-refresh curr erage curren iy m
9 CCSR1 | RFSH=V,_ LC338128PL, ML
CE=Vgc—-0.2V, | LC338128P, M 1 mA
Self-refresh current 2 (average current; I —T
(averag ) CCSR2 | RFSH =02V LC338128PL, ML 100 A
0 V| Ve, pins other than measurin
Input leakage current e pir\|/=s0 '\';' =Vee: P easuning -10 +10 uA
OCutput leakage current loL Qutput disable, OV = Voyr = Ve —t0 +10 HA
Output high level voltage Von lop =—1 mA 2.4 v
Output low level voltage Voo loL=2.1 mA 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. A bypass capacitor of 0.01 uF or larger should be inserted between Vg and GND for each memory chip to suppress power
supply noise (voltage drops) due to transient currents.

4. Dependent on output load. Maximum value is value during free state.

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

Parameter Symbol Measuring conditions min max Unit
Input capacitance (A0 to A16) Ging Ving =0V 5 pF
Input capacitance (CE, CS, OE, RFSH and WE) Cinz Vine =0V 7 pF
/O capacitance Cro Viyjo=0V 10 pF

Sampling inspections, and not full-lot inspections, are carried out for these parameters.

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

-70 -8O -100
Parameter Symbol min max min max min max Unit Note
Random read or write cycle time tre 115 130 160 ns
Read-modify-write cycle time tRMW 165 195 235 ns
CE pulse width tce 70 10000 80 10000 100 10000 “ns
CE precharge time tp 35 40 50 ns
CE access time tcEA 70 80 100 ns
OF access time toEa 25 30 40 ns
CE output enable time oLz 20 25 30 ns
OF output enable time toLz 0 ] 0 ns
WE output enable time twiz 0 0 0 ns
CE output disable time tenz 0 20 0 25 0 30 ns 9
OE output disable time toHz 0 20 0 25 0 30 ns 9
WE output disable time twHz o 20 o 25 0 30 ns 9
OE disable setup time tops 0 s} 0 ns
OE disable hold time topH 10 10 10 ns
Read command setup time rcs 0 0o o ns
Read command hold time treH [] 0 [y ns
Chip select setup time tcss [y 0 Q ns
Chip select hold time tosH 15 20 25 ns
Write pulse width twp 30 60 70 ns
Write command hold time twcH 55 10000 60 10000 70 10000 ns
Write command lead time towL 40 10000 60 10000 70 10000 ns
input data setup time for WE tpsw 30 35 40 ns 10
input data setup time for CE tosc 30 35 40 ns 10

Continued on next page.
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LC338128P, M, PL, ML.-70/80/10

Continued from preceding page.

-70 -80 -100
Parameter Symbol p o in o in max Unit Note

Input data hold time for WE toHW o] 0 0 ns 10
Input data hold time for CE toHe 0 0 o ] ns 10
Address setup time for CE tasc 0 0 0 ns 11
Address hold time for CE tAHG 15 20 25 ns 11
Refresh command hold time tRrHG 15 15 15 ns
Auto-refresh cycle time e 115 130 160 ns
RFSH delay time for CE tRED 35 40 50 ns

|aFsH pulse width (auto-refresh) trap 30 8000 30 8000 30 8000 ns 12
RFSH precharge time (auto-refresh) trp 30 30 30 ns 12
RFSH pulse width (self-refresh) tras 8000 8000 8000 ns 12
Z’;ﬁ_’:e‘f’r':::)a'ge CE defay time trRs 135 160 190 ns 12
Refresh time (512 cycles, A0 to AB) trer 8 8 8 ms
Rise or fall times tr 3 50 3 50 3 50 ns

Note: 5. To accomplish internal initialization, CE is fixed at Vi for an interval of 1 ms when Vg reaches the specified voltage after power is switched on.

At least eight cycles must be executed following that period.

6. Measured atty =5ns.

7. When measuring input signal timing, V4 (min) and V| (max) are reference levels.

8. Measured using an equivalent of 100 pF and two standard TTL loads.

9. tcHz: tonz and tyyyz are defined as the time until output enters the open circuit state and the output voltage level becomes immeasurable.

10.As with ordinary static RAM, write data is incorporated at the rise of WE input or CE input, whichever is earlier, and write data is therefore held
during tosws tpsc: toHw: OF oHe: _

11.Because address input is incorporated at the fall of CE, the address is maintained during tag¢ or taHc:

12.Auto-refresh and self-refresh are determined by RFSH puise width when CE = V), and are defined as auto-refresh when below teap (Max), or as
self-refresh when above tgag (min). In order to activate CE after the completion of each refresh, t=cE Must be assured for auto-refresh, of tegg
must be assured for seff-refresh. .
Similarly, if self-refresh timing (RFSH = Low) is used after power is switched on, tzrg must be assured.

B 799707k 0017217 355 1A
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Timing Chart

Read Cycle

cs

AOto A16

VO1 1o VOB
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vIieL —

tRC
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T R T I T T TT777
KT TTTTTTTIITITTTITTT77

v L L1]X

VEH —
vIL —

/

tRCH
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}____
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\
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Write Cycle 1 (OE Fix High)

cs

ADto A16

KOt to OB

VIig —
VI —

Vi —
Vi —

VIH —
Vig —

VIH —
Vi —

VIH —

VIip —

VIH —
ViL —

ViH —

VIp —

eHor L

tRC

KA : INVALID DATA

" Aoso@3

tCE

tP

/) \

T K777 777777777777
TITTIN e XT77777777777777777777777

toos tooH
k————
f tWeH | U,
tCHWL
\ tHP /
N /
tDsw toHw | tDHC
{ DATA-IN. N }
tFRS| tRHC tbsc 4‘! tFP, tRFUO
tFP /

£
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Write Cycle 2 (OE Clock)

cs

AOto A16

!——IN

V01 to V08

L

ouT

tRC

VI — E
Vip — ; \_

tCE

tcss,
1

tCcsH

/

VIH —
(248 —ZM

tASC

W///////////////ﬂ/////////

Write Cycle 3 (OE Fix Low)

cs

ACto Al6

r—IN

1ot to OB

L

ouT

tAHC
VIH —
v —LL///X ’ X////////////////T/]/////////
l - tCWL
VIiH —
o / |
Itncs! !_ LWCH tDSC ] l
VIg — J
Vit— ‘\ tWP / L—
tDSW |tonu tOHC
:i:: e 7DATA—IN} }
toLz EWHZ tOLZ L tCHZ
von — i x PAVAVA X
VoL — Y 4 ewLz \ 4
tFRS | | tRHC tRFD
S s —y ]
S“HorL” : INVALID DATA
A01935
tRC
tCE tP

VI —
Vi —
tCSS

eSS L

/ N

/ \

tCsSH

VIiH —
wLLLLL]

YZ///////////////ﬁ/////////

tASC L £ AHC
v J——
v LD soomess K777 777777777777 7777777777
v tCWL
vi:: f— tBSC
tRCS +WCH
— ! .
:i:_ /r \ twWP /
t0SW |eoHw Ltﬂci
ji:: —Joaracan- )
Vou teLz twHz twWLZ : tCHZ
.ch_- { } ¢ S
tFRS tRHC ) tRFD
N e
HorvL” : INVALID DATA
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LC33g128P, M, PL, ML-70/80/10

Read-Modify-Write Cycle
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A01937

CE-Only Refresh Cycle
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LC338128P, M, PL, ML-70/80/10

Auto-Refresh Cycle

L VIH— - tRHC
CE / \r———
ViL — tRFD tFC tFC }

tFP tFARP EFP tFAP . tFP
VIH — ! L /Pﬂ o
RAF
By /N \ / \
VOH — o
YO to 108 High impedance
VoL —
Note: CS, OF, WE, A0 10 A16: “H" or L" Aoisas
Self-Refresh Cycle
VIH — by
TE u N
VIt —— tAFD
___tFP tFAS __tFRS tRHEC
VIH — & } !
RFSH / \ / \
Vip — )
10
voH —
101 to HOR ighi
VoL — High impedance
Note: CS, OE, WE, A0 to A16: “H" or L~ 201940
CS Standby Mode
tRC
. YiH— b tCE )
& VIL — \ j/ \
' tP
tCss tCSH

s 777N (LSS

YoH —
101 to OB High impedance
VoL —

AD1941
Note: OE, WE, A0 to A16: “H" or “L”
V//A:“Hor”
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