SHARP CORP GLE D EH 8180798 0009701 849 EESRPJ

LH5 1 68 CMOS 64K (8K x 8) Static Ram

FEATURES DESCRIPTION
. o The LH5168 is a static RAM organized as 8,182 x 8
® 8,192 x 8 bit organization bits. Ut is fabricated using silicon-gate CMOS process
technology.

® Access times: 80/100 ns (MAX.) The LH5168H is designed for wide temperature

o range from -40 to +85°C.
e Low-power consumption:

Operating: PIN CONNECTIONS
303 mW (MAX.) LH5168/D/N
@ 80 ns o
-DI
248 mW (MAX.) LH5168/D/N/T/TR 28-PIN SOP S
@ 100 ns ne] 1o 28[1 Voo
275 mW (MAX.) LH5168H/HD/HN A 2 27 [1WE
100 ns A0 3 261 CE,
Stanfz) . A 4 25[0A,
y: AL s 24[JA,
5.5 uW (MAX.) LH5168/D/N/T/TR Al & 23[7A,,
16.5 yW (MAX.) LH5168H/HD/HN Al 7 22[10E
A 8 21T A,
e Fully-static operaticn ATt o 20[1CE,
A,[10 19310,
e Three-state outputs o, 11 18vo,
o, 12 17 3110,
e Single +5 V power supply vo, 13 16[105
GND[{14 1510,
e TTL compatible I/O s168-1
\ . . Figure 1. Pin Connections for DIP, SK-DIP,
e Pin compatible to 64K bit EPROM and SOP Packages

e Wide temp. range available
LH5168: -10 to +70°C
LH5168H: -40 to +85°C

e Packages:
28-pin, 600-mil DIP
28-pin, 300-mil SK-DIP
28-pin, 450-mil SOP
28-pin, 8 x 13 mm? TSOP (Type 1)
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SHARP CORP GLE D EN 3180798 0009702 745 EMSRPJ

CMOS 64K (8K x 8) Static RAM LH5168
28-PIN TSOP (Type |) (NORMAL BEND) 28-PIN TSOP (Type |) (REVERSE BEND)
— ™) f R
CEL] 1o 283 4, GND []14 15[ vo,
A, 2 273 cE, vo, []13 16 [ VO,
Ac ] 3 26 [11/04 vo, (12 17 1 o,
A; ] 4 25 [0, 0, (] 11 18 [ w0,
CE, [ 5 24 [ uQ, A, [J10 19 [J 10,
WELO s 2z vo, Ao 20 [ CE,
Vee O} 7 227 110, A, [} 8 210 Ay,
NC [ 8 211 GND AL 7 22 0E
Ap 9 20 [0, a0 e 2304,
A; CJ10 1910, a0 s 24 A,
Ag O] 11 18 (1 110, A O 4 25 A,
As ]2 170 A, A 3 2 [ cE,
A 13 161 A, A 2 27 O WE
A; []14 1517 As NC [ 1e 28 [ 1 vec
. », A\, w
5168-8

Figure 2. Pin Connections for TSOP Packages
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LH5168 7 CMOS 64K (8K x 8) Static RAM
SHARP CORP LLE D WM 3180798 0009703 b1l EESRPJ

MEMORY 8) Ve
ARRAY
[ (256 x 256) 14) GND

ROW ADDRESS
BUFFERS
ROW DECODERS

-

o ¥

|

1o
CIRCUITS

| paTa conTROL

COLUMN DECODERS

COLUMN ADDRESS
BUFFER

OE —C
CE, —
ﬁ1 —j
0—9—@)—C)—C3
A A1 Ay Ap Aq
5168-2
Figure 3. LH5168 Block Diagram
PIN DESCRIPTION
SIGNAL PIN NAME SIGNAL PIN NAME
Ao- A1z Address inputs VO - 1Os Data inputs and outputs
CE1-CE2 Chip Enable input Vce Power supply
WE Write Enable input GND Ground
OE Output Enable input NC Non-connection
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SHARP CORP bLE D WM 8180798 DD09704 558 EMSRPJ

CMOS 64K (8K x 8) Static RAM LH5168
TRUTH TABLE
CE CEz WE OE MODE VO - 1/Og SUPPLY CURRENT NOTE
H X X X Deselect High-Z Standby (1sa) 1
X L X X Deselect High-Z Standby (lsp} 1
L H L X Write Din Operating (lcc)
L H H L Read Dout Operating {lcc)
L H H H Cutput disable High-2 Operating {lcc)
NOTE:
1. X=HorlL
ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL 80 ns 100 ns UNIT NOTE
RATING RATING
Supply voltage Veo 0.31047.0 -0.310 +7.0 v 1
Input voltage ViN -0.5t0 Vec +0.5 | -0.3t0 Vcg +0.3 Vv 1
. -10to +70 -101t0 +70 °C 2
erating temperature Topr
Op ¢ P P -40 10 +85 °C 3
Storage temperature Tsty -5510 +150 -6510 +150 °C
NOTES:
1. The maximum applicable voltage on any pin with respect to GND.
2. LH516B/D/N
3. LH5168H/HD/HN
RECOMMENDED OPERATING CONDITIONS (Note 1)
PARAMETER SYMBOL 80 ns 100 ns UNIT
MIN. TYP. MAX, MIN. TYP. MAX.
Supply voltage Ve 4.5 5.0 55 4.5 5.0 55 v
input voltage Vin 22 Vec +0.5 2.2 Vee + 0.3 v
ViL -0.5 0.8 -0.3 0.8 v
NOTE:
1. Ta=-10 to +70°C (LHS168/D/N), Ta = -40 to +85°C (LH5168H/HD/HN).
DC CHARACTERISTICS ! (Vec =5V £10%)
PARAMETER SYMBOL CONDITIONS MIN. MAX. UNIT NOTE
Input leakage current I VinN =010 Vco 1.0 HA
EfE__: ViHor CE2 = Vi,
Output leakage Lo of OF = Vi or WE = V. 1.0 WA
Vo =0to Ve
CE1=ViLVIN=ViLtIo Vih | tevele =
CE2 = Vi, Outputs open 80 ns 55 mA
. CE1=Vi, ViN=ViLto ViH | tovcie = 45 2
Operating current lcc CE2 = Vi, Outputs open 100 ns 50 3
CE1=ViL, Vin=02Vto _ mA
Vee - 0.2V lovaLE = 10
CE2 = Vin, Outputs open R
Isei CEy=ViporCEs = Vi 10 mA
Standby current | _ CEzg02Vor Ta €70°C 1.0 HA 2
S8 CE1, CE22Vec-02V | Tp<85°C 3.0 PA 3
QOutput voltage Vo foL = 2.1 mA 0.4 v
Vo lon=-1mA 24 v

NOTES:

1. Ta=-10to 70°C (LH5168/D/N/T/TR), TA = -40 to +85°C (LH5168H/HD/HN)

2. LH5168/D/N/T/TR
3. LH3168H/HD/HN
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SHARP CORP L1E D HEN 81480798 0009705 494 EESRPJ

LH5168 CMOS 64K (8K x B) Static RAM
AC CHARACTERISTICS !
(1) READ CYCLE (Vcc =5V +10%)
PARAMETER SYMBOL % ns 100 ns UNIT NOTE
MiN. MAX. MIN, MAX.
Read cycle tre 80 100 ns
Address access time taa 80 100 ns
Chip enable (CE4) 1acE1 80 100 ns
access time (CE2) tacE? 80 100 ns
Oulput enable access time 10E 40 40 ns
Output hold time toH 10 10 ns
Chip anable to (CEv) tiz1 10 10 ns 2
output in Low-Z (CE2) L2z 10 10 ns 2
E:J’g;t enable to output in toLz 5 5 ns 2
Chip enable to (CE1) tHz1 0 30 o 30 ns 2
output in High-2 (CE2) Hz2 0 30 0 30 ns 2
S:‘g;r?u?f disable to output in toHz 0 20 0 20 ns 2
NOTES:
1. Ta=-101o +70°C (LH5168/D/N/T/TR), Ta = -40 to +85°C (LH5168H/HD/HN)
2. Aclive output to high-impedance and high-impedance to output active tests specified for a 500 mV transition
from sleady siate levels into the test load. CLoap = S pF.
(2) WRITE CYCLE (Vcc =5V £ 10%)
PARAMETER SYMBOL % ns 100 ns UNIT NOTE
MIN. MAX. MIN. MAX.
Write cycle time . twe 80 100 ns
Chip enabie to end of write fow 70 80 ns
Address valid to end of write taw 70 80 ns
Address setup time 1as o 0 ns
Write pulse width twp 60 60 ns
Write recovery time twr 0 0 ns
Data valid to end of write tow 40 40 ns
Data hold time oM 0 0 ns
Output active from end of write fow 10 10 ns 1
WE 10 output in High-Z twz 0 30 0 30 ns 1
OF to output in High-Z tonz 0 20 0 20 ns 1

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

AC TEST CONDITIONS
PARAMETER MODE
Input voltage amplitude 06tc24V
Input risefall time 10 ns
Timing reference level 15V
Output load conditions (1TTL + CL = 100 pF)
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CMOS 64K (8K x 8) Static RAM LH5168

SHARP CORP b
CAPACITANCE ' (Ta = 25°C, 1 = 1MHz:§'E D W 3180798 0009706 320 mm SRPJ
PARAMETER SYMBOL CONDITIONS MIN. TYR. MAX. UNIT
input capacitance CiN Vin=0V 7 pF
Input/output capacitance Cro Vio=0V 10 pF
NQTE:

1. This parameter is sampled and not production tested.

DATA RETENTION CHARACTERISTICS '

PARAMETER SYMBOL CONDITIONS MIN. MAX. UNIT NOTE
. _ GEa=<02Vor
Data retention voitage Vcopr CE1, CE22> Voc - 0.2V 2.0 Vv
Vecor=3V, 0.6 HA 2
Data retention current lccor CE2<0.2VorCE;y,
CEz 2 Vcopr-0.2V 1.5 HA 3
Chip disable to data retention tcor 0 ns
Recovery time troR tre ns 4

NOTES:

1. Ta =-10 t0 +70°C {LH5168/D/N/T/TR), Ta = -40 to +85°C (LH5168H/HD/HN)
2. LH5168/D/N/T/TR at Ta < 70°C

3. LH5168H/HD/HN at Ta < 85°C

4. troc = Read cycle time

CE, CONTROL (NOTE) DATA RETENTION MODE

CE, CONTROL

CE,<02V

NOTE: To control data hold at ﬁ,, fix the input level of CE; between Vecpg to Voepr-0.2Vor o Vio 0.2 V
during the data retention mode.

5168-6

Figure 4. Low Voltage Data Retention
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LH5168 CMOS 64K (8K x 8) Static RAM

SHARP CORP LIE D WN 8130798 0009707 267 EESRPJ
tre

w4 |

= T {7

r— T
toe tizz

= - i

|/O1 - l/Oa DATA VALID ﬁ—
ton

NOTE: WE = "HIGH"

5168-3

Figure 5. Read Cycle
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CMOS 64K (8K x 8) Static RAM LH5168
SHARP CORP

BLE D WM 8180798 0009708 LT3 M SRPJ

two
Ao~ Az X X
— 4 N
OE / taw {NOTE 4)
tew wr
(NOTE 2)
— \
AN HRTTTTTT
tew twr
/ \
<& LTI MNNN
tas , twp twr
(NOTE 3) \L (NOTE 1)
WE ) /
A LA
onz
(NOTE 5)
D AANAMAAMANANANAANNNA NN A NNY HIGHZ
o LS 777777
tow ok
NOTE 8
Din { ) DATA VALID ><X><
NOTES: _ o
1. The writing oocurs during the overiap (tp) of CE, ="LOW", CE, = "HIGH", and WE = "LOW",
2. oy is defined as the time from the last occuring transition, either GE, LOW transition or CE, HIGH transition,
to the time when the writing is finished.
3. 1,5 is defined as the time from address change to writing start.
4. tyg is defined as the time from writing finish to address change. -
5. if CE, LOW transition or CE; HIGH transition occurs at the same time or after WE LOW transition, the
output will remain high-impedance.
6. While the /O pins are in the output state, input signals with the opposite logic level must not be applied.
5168-4

Figure 6. Write Cycle 1
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LH5168 CMOS 64K (8K x 8) Static RAM

SHARP CORP LLE D EE 8180798 0009709 03T EMSRPJ
twe
Ao- Az )( X
taw
tew twr | (NOTE 4)
(NOTE 2)
AN LA,
tow twr
3
= i MM
tas wp twr
{NOTE 3} (NOTE 1)
we N /
I
(NOTE 5) e m ;"é 5
D SOSSSSNNERRN NANNN NN NN HIGH-Z
our ST
tow o
(NOTE 7)
Din DATA VALID >< XX
OE = "LOW"
NOTES: . .
1. The writing occurs during the overlap (typ) of CE; ="LOW", CE, = "HIGH", and WE = "LOW".
2. oy is 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. t,is defined as the time from address change to wriling start.
4. Lygis defined as the time from writing finish to address change. o
5. If CE, LOW transition or CE, HIGH transition occurs at the same time or alter WE LOW transition, the
output will remain high-impedance. _
6. if CE, HIGH transition or CE, LOW ftransition oceurs at the same time or before WE HIGH transition, the
output will remain high-impedance.
7. While the /O pins are in the output state, input signals with the opposite logic level must not be applied. 51685

Figure 7. Write Cycle 2

ORDERING INFORMATION
LH5168 X X - ##
Device Type Operating Package Speed
Temperature

10L 100 '

I—{BOL 80 Access Time {ns)
Blank 28 pin, 600-mil DIP (DIP 28-P-600)
D 28-pin, 300-mil SK-DIP (SK-DIP28-P-300)
N 28-pin, 450-mil SOP (SOP28-P-450)
T 28-pin, 8 x 13 mm2 TSOP (Type 1) (TSOP28-P-0813)
TR 28-pin, 8 x 13 mm?2 TSOP (Type |) Reverse Bend

_ [Blank -10ta 70°C (TSOP28-P-0813)

{H -401to0 +85°C
CMOS 64K (8K x 8} Static RAM
Example: LH5168D-10L (CMOS 64K (8K x 8) Static RAM, 100 ns, 28-pin, 300-mil SK-DIP) 51687
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