LH5117

CMOS 16K (2K x 8) Static RAM

FEATURES

2,048 x 8 bit organization

Access time:
100 ns (MAX.)

Power consumption:
Operating: 220 mW (MAX.)
Standby: 5.5 pyW (MAX.)

Single +5 V power supply
Fully static operation

TTL compatible I/O
Three-state outputs

Wide temperature range available
LH5117H: -40 to +85°C

Packages:
24-pin, 600-mil DIP
24-pin, 300-mil SK-DIP
24-pin, 450-mil SOP

DESCRIPTION

The LH5117 is a static RAM organized as 2,048 x 8
bits. It is fabricated using silicon-gate CMOS process
technology.

The chip select input provides high speed access in
read mode.

PIN CONNECTIONS
A 10 24 [Vee
A 2 23[A,
A 3 22[1A,
A 4 21 [WE
As] s 201]Cs
A 6 19 [JA,
A0 7 18 [JCE
A s 17 [1/0,
vo, 9 16 O 0,
o, 10 15 [10g
1o, 11 14 Bl/o5
GND[]12 13 [J1o,
L_'_) 51171

Figure 1. Pin Connections for DIP, SK-DIP,
and SOP Packages
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Figure 2. LH5117 Block Diagram

PIN DESCRIPTION

SIGNAL PIN NAME SIGNAL PIN NAME
Ao - A1o Address input VO4 - VOs Data Input/Output
CE Chip Enable input Vcec Power supply
CS Chip Select input GND Ground
WE Write Enable input
TRUTH TABLE
CE cs WE MODE VO - VOs SUPPLY CURRENT | NOTE
L L L Write Din Operating (lcc)
L L H Read Dour Operating (Icc)
L H X Deselect High-Z Operating (icc) 1
H X X Deselect High-Z Standby (IsB) 1
NOTE:
1. X=HorlL
SHARP 417
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LH5117 CMOS 16K (2K x 8) Static RAM

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT NOTE
Supply voltage Vce -0.3t0+7.0 \') 1
Input voltage Vin -0.3to Vcc + 0.3 \ 1

. 0to +70 2
Operating temperature Topr °C

P 9 pe P -40 to +85 3
Storage temperature Tstg -55 to +150 °C

NOTES:

1. The maximum applicable voltage on any pin with respect to GND.
2. Applied to the LH5117/D/N

3. Applied to the LH5117H/HD/HN

RECOMMENDED OPERATING CONDITIONS '

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vce 4.5 5.0 55 Vv
Input voltage Vi 22 Vec + 0.3 v

ViL -0.3 0.8 \

NOTE:
1. Ta =0 to 70°C (LH5117/D/NA), Ta = -40 to +85°C (LH5117H/HD/HN)

DC CHARACTERISTICS ! (Vec =5V £10%)

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT NOTE

Output "LOW" voltage VoL loL=2.1mA 0.4 v

QOutput "HIGH" voltage VoH loH =-1.0 mA 2.4 \'/

Input leakage current [l Vin=0Vto Vce 1.0 HA
CE = Vi, CS = Vi,

Output leakage current | o} Vio =0V to Voo 1.0 HA

Operating current lcct 25 30 mA 2

Iccz 30 40 mA 3

_CE2Vcc-0.2V, 1.0
CS=Vcec-02Vor

Standby current Ise CS<02V 02 pA 4

All other input pins = 0 Vto Vee

NOTES:

1. Ta =0 to 70°C (LH5117/D/N), Ta = -40 to +85°C (LH5117H/HD/HN)
2. CE = 0 V; all other input pins = 0 V to Vcg, outputs open

3. CE = Vu; all other input pins = ViL to ViH, outputs open
4

. Ta=25°C

AC CHARACTERISTICS *

(1) READ CYCLE (Vcc =5V £ 10%)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTE

Read cycle time tRc 100 ns
Address access time 7Y 100 ns
Chip enable access time tACE 100 ns
Chip enable Low to output in Low-Z tcLz 10 ns 2
Chip select access time tacs 40 ns
Chip select Low to output in Low-Z tsLz 10 ns 2
Chip enable to output in High-Z tcHz 0 40 ns 2
Chip select to output in High-Z tSHZ 0 40 ns 2
Output hold time toH 10 ns
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CMOS 16K (2K x 8) Static RAM LH5117

(2) WRITE CYCLE ! (Vcc =5 V + 10%)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT NOTE
Write cycle time twc 100 ns
Chip enable to end of write tcw 80 ns
Address valid time taw 80 ns
Address setup time tas 0 ns
Write pulse width twe 60 ns
Write recovery time twR 10 ns
Write enable Low to output in High-Z twHz 30 ns 2
Data valid to end of write tow 30 ns
Data hold time toH 10 ns
Output active from end of write tow 10 ns 2

NOTE:

1. Ta =0 to +70°C (LH5117/D/N), Ta = -40 to +85°C (LH5117H/HD/HN)

2. Active output to high-impedance and high-impedance to output active tests specified for a +500 mV transition
from steady state levels into the test foad. CLoap = § pF.

AC TEST CONDITIONS
PARAMETER MODE
Input voltage amplitude 08Vto22V
Input riseffall time 10ns
Input reference level 15V
Output reference level 1TTL + 100 pF

DATA RETENTION CHARACTERISTICS '

PARAMETER SYMBOL CONDITIONS MiN. TYP. MAX. UNIT NOTE
Data retention voltage | Vccor CE 2 Vcere - 0.2V 2.0 v
_CE2Vccpr-0.2, 1.0
Data retention current lccor __CS=2Vcepr-0.20r pA
CS<0.2V,Vccor=3.0V 0.2 2
Chip disable to data
retention tcoR 0 ns
Recovery time tR trc ns 3
NOTES:
1. Ta =0to +70°C (LH5117/D/N), Ta = -40 to +85°C (LH5117H/HD/HN)
2. Ta=25C

3. trc = Read cycle time

CAPACITANCE ' (f = 1MHz, Ta = 25°C)

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Input capacitance CIN ViN=0V 7 pF
Input/output capacitance Cvo Vio=0V 10 pF

NOTE:
1. This parameter is sampled and not production tested.

SHARP 419
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LH5117 CMOS 16K (2K x 8) Static RAM
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Figure 3. Read Cycle

meme X

aw twn (NOTE 3)

tas twe
{NOTE 2)

X\ -

NOTE 4) tow
(NOTE 6)

tow ton (NOTE 5)

o YR

NOTES:
1. WE must be HIGH when there is a change in Ag - Ay,
2. CE, CS and WE are all LOW at the same time, write occurs during the period tye.
3. tyg is the time from the rise of CE, CS or WE, whichever is first, to the end of the write cycle.
4. It CE or CS LOW transition occurs at the same time or before WE LOW transition, the outputs will remain high-impedance.
8. Doy outputs data with the same logic level as the input data of this write cycle.
6. If both CE and CS are LOW during this period, the input/output pins are in the output state. During this state, input
signals of opposite logic level must not be applied. 51174

Figure 4. Write Cycle
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CMOS 16K (2K x 8) Static RAM

LH5117

ACCESS TIME VS. SUPPLY VOLTAGE ACCESS TIME VS. AMBIENT TEMPERATURE
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Figure 5. Electrical Characteristic Curves
(Vcc = 5V, Ta = 25°C Unless Otherwise Specified)
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LH5117 CMOS 16K (2K x 8) Static RAM

tcor DATA RETENTION MODE s

51175

Figure 6. Low Voltage Data Retention

ORDERING INFORMATION (Ta =0 to +70°C)

LH5117 X - ##
Device Type Package Speed

l— 10 100 Access Time (ns)

[ Blank 24-pin, 600-mil DIP (DIP24-P-600)
D 24-pin, 300-mil SK-DIP (DIP24-P-300)
N 24-pin, 450-mil SOP (SOP24-P-450)

CMOS 16K (2K x 8) Static RAM

Example: LH5117N-10 (CMOS 16K (2K x 8) Static RAM, 100 ns, 24-pin, 450-mil SOP)

5117-7

ORDERING INFORMATION (Ta = -40 to +85°C)

LH5117H X - #H
Device Type Package Speed

|— 10 100 Access Time (ns)

Blank 24-pin, 600-mil DIP (DIP24-P-600)
D 24-pin, 300-mil SK-DIP (DIP24-P-300)
N 24-pin, 450-mil SOP (SOP24-P-450)

CMOS 16K (2K x 8) Static RAM

Example: LH5117HN-10 (CMOS 16K (2K x 8) Static RAM, 100 ns, 24-pin, 450-mil SOP)

5117-8
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