LH52D1 000 CMOS 1M (128K x 8) Static Ram

FEATURES PIN CONNECTIONS
e Access time: 85 ns (MAX.), P ———
100 ns (MAX)) 32-PIN STSOP
e Current consumption: A, 10 a2 o8
Operating: 40 mA (MAX) Ag ]2 31 [ Ay
6 mA (MAX) (tre, twe = 1 us) A} 3 30 [J CE,
Standby: 45 pA (MAX.) Aal]4 29 L11/0,
WE [] 5 28 [ o,
+ Data Retention: ce, e 27 [J 10,
1.0 pA (MAX. Vcopr = 3V, ta = 25°C) As L7 26 [11/0s
Vec [ 8 25 [0,
e Single power supply: 2.7 Vto 3.6V Ne O o 24 [ GND
s Operating temperature: -40°C to +85°C Ars L 10 28 [ 1110,
A 11 22 [0,
e Fully-static operation A 12 21 [J 1o,
A 3 2017
e Three-state output N E " By :‘:
» Not designed or rated as radiation As L]15 181 A
hardened As Qe 17 A
e Packages: §2010008-1
32-pin 8 x 20 mm? TSOP Figure 1. Pin Connections for TSOP
32-pin 8 x 13.4 mm? STSOP and STSOP Packages
e N-type bulk silicon
DESCRIPTION
The LH52D1000 is a static RAM organized as
131,072 x 8 bits which provides low-power standby
mode. Itis fabricated using silicon-gate CMOS process
technology.
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LH52D1000 CMOS 1M (128K x 8) Static RAM
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Figure 2. LH52D1000 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ag—A1s Address inputs 1101 - 1/Og Data inputs and outputs
CE, Chip enable 1 Vece Power supply
CEx Chip enable 2 GND Ground
WE Write enable NC No connection
OE Output enable
2 M 3180798 0019719 987 WA SHARP
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CMOS 1M (128K x 8) Static RAM LH52D1000

TRUTH TABLE
CE CE2 WE OE MODE /O4 - VOs SUPPLY CURRENT NOTE
H — — — High
- L . . Standby impedance Standby (Ise) 1
L H L — Write Data input Active (lcc) 1
L H H L Read Data output Active (lcc) —
. High .
L H H H Output disable impedance Active (lcc) —
NOTE:
1. — =Donr't care
L = Low
H= ngh
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL RATING UNIT NOTE
Supply voltage Vee -0.3 to +4.6 v 1
Input voltage VIN -0.3toVec + 0.3 \% 1,2
Operating temperature TopPr -40 to +85 °C —
Storage temperature Tste -65 to +150 °C —

NOTE:
1. The maximum applicable voltage on any pin with respect to GND.
2. Undershoot of -3.0 V is allowed width of pulse below 50 ns.

RECOMMENDED DC OPERATING CONDITIONS (T 5 = -40°C to +85°C)

PARAMETER SYMBOL MIN. TYP MAX. UNIT NOTE
Supply voltage Vee 2.7 3.0 3.6 A —_
ViH 2.0 —_ Vee +0.3 v —

Input voltage
ViL -0.3 —_ 0.6 v 1

NOTE:
1. Undershoot of 3.0 V is allowed width of puse below 50 ns.

DC ELECTRICAL CHARACTERISTICS (T, =-25°C to +85°C, Ve = 2.7 V10 3.6 V)

PARAMETER SYMBOL CONDITIONS MIN, TYP MAX. UNIT
Input
leakage Ipi VIN =0 to Vg -1.0 — 1.0 LA
current
Output CE4 =Viqor CEa=Vy or
leakage Lo OE =Viqwor WE=V,_ -1.0 — 1.0 HA
current Vvo =0V to Vge
. Vin=ViLorVig CEy=Vy, WE =V o . L
Sup:;l?mg loc CEz =V, lio =0 mA fovews =Min 0 mA
current CE1=02V,ViN=02VorVcc-02V _
lcc CEz, WE=Vcc-0.2V, lio=0mA  'Cvcle=1.0us — — 8
CE1 =Vec—-0.2V
Standby Iss ! CE;g ogv or — _— 45 LA
current
lss1 CEy=ViqjorCE; =V — — 2.0 mA
Output VoL loL=2.1 mA _ _ 0.4 Vv
voltage VoH loH =—0.5 mA Vec-05 — @ — Y
SHARP BN 31A0798 0019720 6T9 WA 3
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LH52D1000 CMOS 1M (128K x 8) Static RAM

AC ELECTRICAL CHARACTERISTICS

AC Test Conditions
PARAMETER MODE NOTE
Input pulse level 04Vto24V —
Input rise and fall time 5ns —
Input and output timing Ref. level 1.5V —
Output load 100 pF + 1TTL 1
NOTE:

1. Including scope and jig capacitance.

READ CYCLE (Ta = -40°C to +85°C, Ve =2.7V 10 3.6 V)

PARAMETER SYMBOL MIN. MAX. UNIT NOTE
Read cycle time tre 85 ns —_
Address access time tan —_ 85 ns —
CE1 access time tace1 — 85 ns —
CE2 access time tacez — 85 ns —
Output enable to output valid toe — 45 ns —
Output hold from address change toH 10 — ns -—
CE 1 Low to output active L2} 5 — ns 1
CE:2 High to output active | W) 5 — ns 1
OE Low to output active toz 0 — ns 1
CE High to output in High impedance thz1 0 35 ns 1
CE2 Low to output in High impedance tHz2 0 35 ns 1
OE High to output in High impedance tonz 0 35 ns 1

NOTE:

1. Active output to High impedance and Highimpedance to output active tests specified for a 200 mV transition
from steady state levels into the test load.

WRITE CYCLE (T, =-40°C to +85°C, V¢c=2.7 V10 3.6 V)

PARAMETER SYMBOL MIN. MAX. UNIT NOTE

Write cycle time twe 85 — ns —
CE1 Low to end of write tocw1 75 —_ ns —
CEz High to end of write tcwz 75 — ns —
Address setup time tas 0 — ns —
Write pulse width twep 60 — ns —
Write recovery time twnr 0 — ns —
Input data setup time tow 35 —_ ns —
Input data hold time ton 0 — ns —
WE High to output active tow 0 — ns 1

WE Low to output in High impedance twz 0] — ns 1

OE High to output in High impedance tonz 0 35 ns 1

NOTE:

1. Active output to High impedance and High impedance to output active tests specified for a +200 mV transition
from steady state kvels into the test load.

4 I 3130798 001972} 535 1N SHARP
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CMOS 1M (128K x 8) Static RAM LH52D1000

DATA RETENTION CHARACTERISTICS (T, = -40°C to +85°C)

PARAMETER SYMBOL CONDITIONS MIN. TYP MAX. UNIT NOTE
Data retention CEz<02Vor
supply voltage Vecor CE12Vcopr—0.2V 20 - 36 v 1
- Ta=25°C — — 1.0
Data retention Veeor =30V A
supply current lccor CEz<0.2Vor HA 1
CE1 2 VCCDR -02V TA = 40°C - - 33'g
Chip enable
setup time tcoR - 0 - - ms -
Chip enable
hold time R - 5 - - ms -
NOTE:
1. CEp=Veepr—0.2VorCE, <02V
2. Typical values at Tp= 25°C
PIN CAPACITANCE (T, =25°C,f=1 MH2)
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT NOTE
Input capacitance Cin ViN=0V — — 10 pF 1
1/O capacitance Cio Vio=0V — —_— 10 pF 1
NOTE:
1. This parameter is sampled and not production tested.
SHARP BN 41480798 0019722 47l W
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LH52D1000 CMOS 1M (128K x 8) Static RAM

ADDRESS >< ><

o8 NN A
o= LI RAMITIIIIHN

OE N }/// /////////////

torz tonz

ton

Dout Q DATA VALID M———

NOTE: WE is HIGH for Read cycle.

52D1000S-3

Figure 3. Read Cycle
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CMOS 1M (128K x 8) Static RAM LH52D1000

ADDRESS >< ‘><;

o / ~ore T
- TIIiN, T
«. ZZITTTITR — T
oon SIS ! ‘

(NOTE 5)
D DATA VALID <><><
NOTES:

1. A write occurs during the overlap of a LOW CE ,, a HIGH CE, and a LOW WE.
A write begins at the latest transition among CE. 1 going LOW, CE, going HIGH
and WE going LOW. A write ends at the earliest transition among CE , going
HIGH, CE; going LOW and WE going HIGH. twp is measured from the beginning
of write to the end of write. o

2. tcw is measured from the later of CE, going LOW or CE, going HIGH to the
end of write.

3. ta5is measured from the address valid to the beginning of write.

4. twr is measured from the end of write to the address change. t g, applies
in case a write ends at CE ; or WE going HIGH. tyg, applies in case a write
ends at CE, going LOW.

5. During this period, /O pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied. o

6. If CE, goes LOW simultaneously with WE going LOW or after WE going LOW,
the outputs remain in high impedance state.

7. It CE, goes HIGH simulaneously with WE going HIGH or before WE going HIGH,
the outputs remain in high impedance state.

52D1000S-4

Figure 4. Write Cycle (OE Controlled)

SHARP B 3180798 0019724 244 I 7
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LH52D1000 CMOS 1M (128K x 8) Static RAM

ADDRESS Y - t><
- ZZ N
) S
o iiiiiniieizasses M

NOTE 5
Din { ) DATA VALID /< ><><

NOTES:

1. A write occurs during the overlap of a LOW (f,, a HIGH CE, and a LOW WE,
A write begins at the latest transition among CE ; going LOW, CE, , going HIGH
and WE going LOW. A write ends at the earliest transition among CE ; going
HIGH. CE, going LOW and WE going HIGH. typ is measured from the beginning
of write to the end of write. o

2. tew is measured from the later of CE 4 going LOW or CE, going HIGH to the
end of write.

3. tpg is measured from the address valid to the beginning of write.

4. twg is measured from the end of write to the address change. t wgry applies
in case a write ends at CE, or WE going HIGH. tygo applies in case a write
ends at CE, going LOW.

5. During this period, I/O pins are in the output state, therefore the input signals
of opposite phase to the outputs must not be applied.

6. 1t CE, goes LOW simultaneously with WE going LOW or after WE going LOW,
the outputs remain in high impedance state.

7. It CE, goes HIGH simulaneously with WE going HIGH or before WE going HIGH,
the outputs remain in high impedance state.

52D1000S-5

Figure 5. Write Cycle (OE Low Fixed)
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CMOS 1M (128K x 8) Static RAM

LH52D1000
CE, CONTROL (NOTE)
DATA RETENTION MODE .
Vee
2TV e Yoo mmm e ST
22V N
............
_ CE, > Vgepr- 0.2V
CE,
OV oo
CE, CONTROL
DATA RETENTION MODE
CE;s0.2V
NOTE: To control the data retention mode at CE ,, fix the input level of CE,
between Vcpr and Voepr - 0.2 V or 0 V 1o 0.2 V during the data retention mode. 520100056
Figure 6. Data Retention
(CE1 Controlled)
17
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LH52D1000

CMOS 1M (128K x 8) Static RAM

PACKAGE DIAGRAM

32TSOP (Type 1) (TSOP032-P-0820)

0.30 [0.012) 0.50 [0.020}
0.10 [0.004] TYP.

ot —

32’_v|]_.-1ﬂ_ﬂ 17

r‘_‘—ﬁ

18.60(0.732]  20.30[0.799)
18.20{0.717]  19.70[0.776)

.
1 16
8.20[0.323]
7.80[0.307]
0.15 [0.006]
1.10{0.043]
i 0.90 [0.035]
(| T unu] rull ) 1 t1.20[0.047]MAX.

0.425 [0.017] 0.20[0.008}

19.00 [0.748]

N s

€
0.20 [0.008]
0.10 [0.004}

0.00 [0.000]
MAXIMUM LIMIT
DIMENSIONS IN MM [INCHES] -2 - ts o= o
i 1 MINIMUM LT s2TSOP
10 B 8180798 0019727 T53 WM SHARP

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



CMOS 1M (128K x 8) Static RAM LH52D1000
32TSOP (TSOP032-P-0813)
1
(] 1 (] =
5. 25 | E
sz s9o | |8
o= o0 =
=‘—§ < - @ =
o © M~ =
1 =17 42510010 L | =
* TYP.
0.15 [0.006]
11.90 [0.468] T 0.05[0.002)
11.70 [0.461) 1.10 [0.043]
0.90 [0.035]
13.60 [0.535] ___ 1.20 [0.047]
13.20 {0.520) MAX.
SEE DETAIL
Y ) DETAIL
] J A\
0.20 [0.008]
0.90 [0.003}
Loy
r‘ LJ 0°-10°
0.60 [0.024)
0.40 [0.016}
DIMENSIONS IN MM [INCHES] %%r
328TSOP
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LH52D1000 CMOS 1M (128K x 8) Static RAM

ORDERING INFORMATION

LH52D1000 X - ## LL
Device Type Package Speed Power

L Low-Low power standby

10 100
85 85

[T 32-pin, 8 mm x 20 mm2 TSOP (TSOP32-P-0820)
IS 32-pin, 8 mm x 13 mm?@ STSOP (STSOP32-P-0813)

Access Time (ns)

CMOS 1M (124K x 8) Static RAM

Example: LH52D1000T-85LL (CMOS 1M (124K x 8) Static RAM, 85 ns, Low-Low power standby, 32-pin TSOP)

52D1000S-7
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