[Crdering number : EN44308)

CMOS LSI

LC33832P, S, M, PL, SL, ML-70/80/10

Qverview

The LC33832 serics is composed of pscudo stalic RAM
that operates on a singte 5 V power supply and is
organized as 32768 words x 8 bits, By using memory
cells each composed of a single transistor and capacitor,
together with peripheral CMOS circuitry, this series
achicves ease of use with high density, high spced, and
low power dissipation, The LC33832 series can easily
accomplish auto-refresh and self-refresh by means of
OE/RESH input. As with asynchronous stalic RAM, WE
input uses a system for incorporaling input data at the
WE rise, thereby [acilitating interfacing with a
microcomputer,

The L.C33832 series features pin compalibility with 256
K siatic RAM (the LC36256A series), and available
packages are the standard 28-pin DIP with widths of 600
mil or 300 mil, and the SCP with a width of 450 mil.

CE-only refresh can be accomplished by sclecting
address 256 (AD to A7) within 4 ms. '

Package Dimensions
unit : mm ¢ 4
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LC33832P, S, M, PL, SL, ML-70/80/10

Features
= 32768 words x 8 bits configuration.
p LCa3832P, S, M, PL, SL, ML
aramaeter
-70 -80

CE Access Time 70ns 80ns

OE Access Tima 30ns 35ns

Cycle Time 115ns 130ns

Gurrent Drain Operating 65mA 60mA

Standby 1mA/00pA (L version)

« Single 5 V +10% power supply

+ All input and output (IfO) TTL compatible

» Fast access times and low power dissipation

+ 4 ms refresh wsing 256 refresh cycle

» CE-only refresh, auto-refresh, and sclf-refresh
» Low-power version:  100pA self-refresh current

+» Standard 28-pin plastic package
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LC33832P, S, M, PL, SL, ML-70/80/10

Pin Assignment

DiIP28, DIP28 (slim}, SOP28
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A7 ] 3 26 [ A13 _Vi
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A3 [—] 7 22 [ DE/RFSH
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17010 7] 11 18 [ 1,07
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LC33832P, S, M, PL, SL, ML-70/80/10

Specifications
Absolute Maximum Ratings
Parameter Symboaol Ralings Unit | Note
Maximum supply voltage Voo max -1.0t0+7.0
{input voltage Vin -1.0t0 +7.0
Ouiput voltage Vour -1.010+7.0
Allowable powaer dissipation Pd max 600
Output short-circuit current lout 50
Operating tamperature range Topr 0lo+70
Storage temperature range Tsig ~5510 +150

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

Parameter Symbol min typ
Powar supply voltage Veo 4.5 5.0
Input high level volaga Vi 2.4
Input low level voltage Vi -1.0

Note; 2} All voltages are referenced to GND.

DC Electrical Characteristics at Ta = 0 to +70°C,

Parameter Symbol min | max | Unit | Note
65
Operating currant cycle | 130ns 60 | mA | 34
time 1 6ons 50
Standby current 1 i mA
Standby current 2 LC33832P. S, M ! mA
LC33832PL, SL, ML 100 | pA
Self-refresh current LC33832P, S, M 1 mA
LC33832PL, SL, ML 100 {1 pA
input leakage current -10 | +10 | pA
Qutput leakage current =10 | +10 | pA
Output high level voltaga 2.4 v
v

Capacltance Chirar éﬁfgtlcs af ) éc = 5V+10%, f = IMHz, Ta = 25°C

Syrbot., . Pafasheter min max unit | Measuring conditions
Cini ) “tnput Gapacitance (Ag 10 Ayg) 5 pF Vint = OV
Ciz “tnputreapacitance (CE, OE/RFSH, WE) 7 pF Vinz = OV
Cvo VO capagitance 10 pF Vio = OV

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




LC33832P, &, M, PL, 5L, ML-70/80/10

Recommended AC Operating Ranges at V¢ S5V+10%, Ta = 0 to +70°C (Notes $, 6, 7,8, 9)

Parameter Symbol - ~70 - ~80 - -10 unit | note
min | max | min | max | min | max
Random Read and tre 115 130 160 ns
Write Cycle Time
Raad-Writa Cycle Time trnmw 165 195 240 ns
CE Pulsa Width teg 70 [10000{ 80 100
CE Precharge Time tp 35 40
CE Access Time teea 70
OE Access Time toeA 30
[ CE QOulput Enable Time toLz 10
OE Output Enable Time oz 0
WE Output Enable Time twiz 0
CE Output Disable Time touz o | 20
OE Qutput Disable Time tonz 0 20
WE Output Disable Time twnz 0 20
OE Hold Time for CE lone 0
OE Setup Time for CE tosc 10
Read Command Setup Time tres 0
Read Command Hold Tima treM ¢
Write Pulse Width twe
Write Command Hold Time twe
Write Command Lead Time towt

Input Data Setup Time for WE 11
Input Data Setup Time for CE 11
Input Data Hold Time for WE ns 11
Input Data Hold Time for CE ns 1
Address Setup Time for CE ns 12
Address Hold Time for CE 25 ns | 12
Auto-Refresh Cycle Time 160 ns
RFSH Delay Time for CE 50 ns
B0OOD| B0 { 8000 ns 13

RFSH Pracharge Ti a0 ns | 13
{Auto-Relrash) ;
RFSH Active CE Dafay 160 190 ns | 13
(Auta-Refrash) -

8000 8000 ns 13
RFSH Pracharg 180 190 ns | 13
(Self-Refiesh)
Hafresﬁ.ﬁm\l_' . 4 4 4 ms
Rise and Fall Time 3 5 | 3|80 | 3| 5 ns

Comtinued on next page.




LC33832P, S, M, PL, SL, ML-70/80/10

Continued from preceding page.

Nates : 5}

6)
7
8)
%
10)

11}

12)
13)

To accomplish internal initialization, CE and OE/RFSH are fixed at Vi for an interval of [ ms when Voo reaches the
specified vollage afier power is switched on.

Measured at tt = 5 ns.

When measuring input signal timing, Yy (min) and Vy;, (max) are refrence levels.
Measured usmg an equwalenl of 100 pF and two standard TTL loads.

becomes immeasurable.

As with ordinary siatic RAM, write data is incorporated at the rise of WE inpul
write data is therefore held during insw, Ipscs Iniw, OF (pgic:
Because address inpat is incorporated at the fall of CE, the address is maintajied duruw% t‘g‘@.m l

Auto-refresh and self-refresh are determined by OE/RFSH pulse width whép"CB V" \‘h‘d -
when below tp,p (max), or as self-refresh when above 1g, g (min). In qfdetr o m&&@gﬁﬁ’@f(u‘ the cbg‘llplctwn of ¢ach
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Timing Chart
Read Cycle
w Yin — ’\
[T
basc baHe
M Ko A4 K ZX ADDRESS
L T x
toue
wam M
Yoo T
taes
Vg —
o
fin —/
1401 to 7 08 T
L
' “Hﬂ or llL'"
: INVALID DATA
404178
Write Cycle
tp .
o .
0 10 11 (/1777777
SoHe
]
L]
o,
e ﬁ
tpsu kL
{: OATA- M _}'
st tone

AGI1TE




LC33832R, S, M, PL, SL, ML-70/80/10

Read-Write Cycle
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Auto-Refresh Cycle
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