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LH51 1 000 CMOS 1M (128K x 8) Static RAM
FEATURES pescripTion 1 -76-23-/ Y
i The LH511000 is a 1M bit static RAM organized as
* 131,072 x 8 bit organization 131,072 x 8 bits. It is fabricated using silicon-gate
o Access times: CMOS process technology.
0/12 MAX.
1007120 ns (MAX.) PIN CONNECTIONS
e Power consumption:
Operating: 330 mW (MAX.) 32-PIN DIP TOP VIEW
Standby at Ta = 0 to 70°C 32PIN sOP

220 pW (MAX.) ("L" version)
110 pW (MAX.) ("LL" version)
22 uW (MAX.) ("UL" version)

e Wide temperature range
-40 to +85°C

¢ Fully static operation
e TTL compatible 1/O
® Three state outputs

1
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3
4
5
]
7
8

o Single +5 V power supply

e Packages:
32-pin, 600-mil DIP
32-pin, 525-mil SOP St1000
32-pin, 8 x 20 mm? TSOP (Type 1) Figure 1. Pin Connections for DIP and
(normal and reverse bend pins) SOP Packages
32-PIN TSOP (i) (NORMAL BEND) 32.PIN TSOP (I) (REVERSE BEND)
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Figure 2. Pin Connectlons for TSOP Packages
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NOTE: Pin numbers apply to 32-pin DIP or 32-pin SOP, 5110002
Figure 3. LH511000 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao - Ais Address input /Oy - 11Og Data Input/Output
CE; - CE2 Chip Enable input Vee Power supply
WE Write Enable input GND Ground
OE Output Enable input
TRUTH TABLE
CE; CE2 WE OE MODE VO - /0s STANDBY CURRENT | NOTE
H X X X Non selected High-Z Standby (Isg1) 1
X L X X Non selected High-Z Standby (lsg1) 1
L H L X Write DiN Operating (lcc) 1
L H H L Read Dour Operating (Icc)
L H H H Qutput disable High-Z Operating (lcc)
NOTE:
1. X=HorL
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL - RATING UNIT NOTE T«L/A -;73 "/L/
Supply voltage Vee -0.3t0 +7.0 \ 1 -
Input voltage VIN -0.3t0 +7.0 \ 1
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -65 to +150 °C
NOTE:

1. The maximum applicable voltage on any pin with respect to GND.

RECOMMENDED OPERATING CONDITIONS (Ta = -40 to +85°C)

PARAMETER SYMBOL MIN. TYR MAX. UNIT
Supply voltage Veo 45 5.0 5.5 \4
ViH 2.2 Vec +0.3 Vv
ut voltage
Inp g ViL -0.3 0.8 \
DC CHARACTERISTICS (Vcc =5V £10%, Ta =-40 to +80°C)
PARAMETER | SYMBOL CONDITIONS LHs11000L LHsT1000LL LHS11000UL unrT | NoTe
MIN. | TYP. | MAX. | MIN. [ TYP. | MAX. | MIN. | TYR. | MAX
Output
LOW VoL loL=2.0mA 0.4 0.4 0.4 \")
voltage .
Output
HIGH Vo loH =-1.0 mA 2.4 24 24 Vv
voltage
Input
leakage |l VIN=0to Vce 1 1 1 pA
current
CE1 =ViHor
Output CEz2=ViL,
leakage [lkol orOE = ViHor 1 1 1 HA
current WE = Vi,
: Vo =0to Ve
CE = ViL,
Vin=ViLto Vin
lccs CE2 = VI, 60 60 60 mA
Cycle = MIN,
Operating 3’ puts open
currant CE1<02Vor
Vec-02V 1 6 1 6 1 6 1
VIN$0.2Vor
ICCZ VCC -0.2 v' mA
Cycle = 1 MHz, 5 | 15 5 | 15 5 | 15 2
Outputs open
IsB1 CEE:_V{;;I:) r ' 3 3 3 | mA
Standby —
current CEZ_S 02Vor 40 20 4
s CEy, CE2 2 RA
Vec-02V 120 60 12
NOTES:
1. Read cycle

2. Write cycle
3. Ta=01to 70°C
4. Ta=-4010 +85°C
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LH511000 CMOS 1M (128K x 8) Static RAM
SHARP ELEK/ MELEC DIV Y4E D M 38180798 00048L2 9 EASRPUY
AC CHARACTERISTICS
(1) READ CYCLE (Vcc =5V £10%, Ta = -40 to +85°C) ; - L{é ’13 "/‘/
PARAMETER SYMBOL 100 ns 120 ns uNIT | NOTE
MIN. MAX. MIN. MAX.
Read cycle time tac 100 120 ns
Address acceéss time taa 100 120 ns
Chip enable access time tacEt 100 120 ns
tAcE2 100 120 ns
Qutput enable time toE 50 60 ns
Output hold time ton 10 10 ns
CE Low to output in Low-Z hz1 5 5 ns !
tiLz2 5 5 ns 1
OE Low to output in Low-Z torz 5 5 ns 1
TF High to output in High-Z trizs 0 3 0 | 4 | 1 !
tHze 0 a5 0 45 ns 1
OE High to oufput in High-Z toHz 0 35 ] 45 ns 1
(2) WRITE CYCLE (Vcc =5V £10%, TA =-40 to +85°C)
PARAMETER SYMBOL LH511000/N-10,-10L LH511000/N-12,-12L UNIT NOTE
MIN. MAX. MIN. MAX,
Write cycle time twe 100 120 ns
CE Low to end of write tew 80 100 ns
Address valid to end of write taw 80 100 ns
Address setup time tas 0 0 ns
Write recovary time tWwR 0 0 ns
Write pulse width twp 75 85 ns
Input data setup time tow 40 50 ns
Input data hold time toH 0 0 ns
WE High to output in High-Z tow 0 0 ns 1
WE Low to output in High-Z twz 5 5 ns 1
OE High to output in High-Z toHz 0 35 0 45 ns 1

NOTE:

1. Active output to high-impedance and high-impedance to output active tests spacified for a +500 mV transition
from steady state levels into the test load. CLoap = 5 pF.

AC TEST CONDITIONS
PARAMETER MODE

Input voltage amplitude 08t022V

Input rise/fall time 5ns

Timing reference level 15V
1TTL + 100 pF

Output load conditions (Includes scope and jig
capacitance)
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LH511000

PARAMETER SYMBOL CONDITIONS MIN. TYR MAX. UNIT NOTE
Input capacitance CiN ViIN=OV 8 pF 1
Input/output capacitance Cro Vio=0V 10 pF 1
NOTE: ; . § o od
1. This parameter Is sampled and not production tested.
3 peesminer? J-4b-23.7¢
DATA RETENTION CHARACTERISTICS (TaA =-40to +85°C)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. UNIT NOTE
vataga " Veeon CE, b a0 0.2V 20 v
1 1
25°C 05 | HA 2
CE2502V, 0.1 8
Data retention lecon __ Vcc=2Vor 20 1
current CEy, CE22Vceg-02V 0to 70°C 10 pA 2
VCQ =3V
2 3
60 1
-40 to 85°C 30 HA 2
6 3
CE setup time tcoR (] ns
CE hold time tr tRe ns 4
NOTE:
1. LH511000L
2. LH511000LL
3. LH511000UL
4. tac = Read cycle time
lac
Ao Avs / A
taa
facet
c& ANNVMWANNNNNNNWR 7
z1 tiz1
‘ace2
oEz ZZ////////////[{ - RN
foe iz
oz |
3 ANMMNNNNNNNNY .
oz
WO, - 1104 DATA VALID ' —
. tou
NOTE: WE = "HIGH"
511000-3

Figure 4. Read Cycle
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2,

6,

VD & X
e | f IANEANANNY

taw
tow twa_[(NOTE 4)
\ (NOTE 2) ]
ZEANNANANARNNANNANY Y. A
tow bwm

e [L//11IIITHITTTX WA

tas twp twm

(NOTE 3) (NOTE 1)
W RNK 17777777
(NOTE 5) e

Dere SONV R RRRNTNUVN HIGH-Z
o ST T 7777777 o o

NOTE 6
Dy { ) DATA VALID < ><><

The writing occurs during the overlap (tye) of CE, ="LOW", CEj = "HIGH", and WE - "LOW".

NOTES:
1.

low [s defined as the time from the last occuring transition, either CE; LOW transition or CE, HIGH transition,

to the time when the writing is finished.

3. tg Is defined as the time from address change to writing start.
4,
5. If CE, HIGH transition or CE, LOW transition occurs at the same time or beforo WE HIGH transition, the

twa Is defined as the time from writing finish to address change.

output will remain high-impedance.
While the 1/O pins are in the output state, input signals with the opposite logic level must not be applied.

e T-Y-23-74

5110004

Figure 5. Write Cycle 1
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CMOS 1M (128K x 8) Static RAM PRELIMINARY LH511000
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twe -T;'qé - 2 3 - /y
Ao A X X
faw
tew twr | (NOTE 4)
B \ (NOTE 2) ,
CEANANMIN NN ). A
fow wr
& /)11 NI/11/TE AN
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(NOTE 3) (NOTE 1)
we PN T
(NOTE 5) e ow
e SIS TR TATTTCTT T T Highz | (OTE®
outr S /[ ///////F/////////l‘l N N
Din (MOTE ) DATA VALID < ><>Z
OE = "LOW*

NOTES:

1. The writing occurs during the overlap (typ) of CE1 ="LOW", CEZ = "HIGH", and WE = "LOW".

2, tow s defined as the time from the last occuring transition, Gither CE; LOW transition or CE; HIGH transition,
to the time when the writing Is finished.

3. tag is defined as the time from address change to writing start.

4. tyn is defined as the time from writing finish to address change.

5. If CE, LOW transition or CE, HIGH transilion occurs at the same time or after WE LOW transition, the
output will remain high-Impedance.

6. If CE; HIGH transition or CE, LOW transition occurs at the same time or before WE HIGH transition, the
output will remain high-impedance.

7. While the IO pins are in the output state, input signals with the opposite logic level must not be applied.

511000-5

Figure 6. Write Cycle 2
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LH511000

X

- ##

XX

Device Type

Package

Speed

Standby

L 40 pA MAX.

Standby current
UL ZiAMAx. (Ta=01070C)
10 100

12 120 Access Time (ns)

N 32-pin, 525-mil SOP (SOP32-P-525)

TR 32-pin, 8 x 20 mm? TSOP
(TSOP32-P-0820) Reverse bend pin

CMOS 1M (128K x 8) Static RAM

Example: LH511000N-10LL (CMOS 1M (128K x 8) Static RAM, 100 ns, 20 pA standby, 32-pin, 525-mil SOP)

IBIank 32-pin, 600-mil DIP (DIP32-P-600)
lT 32-pin, 8 x 20 mm? TSOP (TSOP32-P-0820)

To44-23-1y

511000-6
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