




















































































































































































































































































































































































































































































































































































































SN74LS240 SN74LS241 SN74LS244 67LS306 SN54LS240 SN54LS241 SN54LS24457LS306 

Absolute Maximum Ratings 
Supply Voltage, Vee ................................................................................................ 7V 
Input Voltage ..............•..........................................•...........•..............•......... ; ......... 7V 
Off-State Output Voltage ....•............................•...............•.........................•...•............... 7V 
Storage Temperature Range ............................................................................. -65°eto +150oe 

Recommended Operating Conditions' 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

'-. MIN NOM MAX MIN NO,.. MAX UNIT. 

Vee Supply VOltage 4.5 5 5.5 4.75 5 5'.25 V 

10H High-level output current -12 -15 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

" 

Electrical Characteristics Over Recommended Operating Free Air Temperature Range 

SYMBOL PARAMETER TEST CONDITIONS 
MILITARY COMMERCIAL 

UNIT 
MIN TYP MAX MIN TYP MAX 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

Vie Input clamp voltage Vee - MIN, 11- 18mA -1.5 -{5 V 

Hysteresis (VT +- VT - ) Vee = MIN 0.2 0.4 0.2 0.4 V 

Vee - MIN, VIH - 2 V. 
2.4 3.4 2.4 3.4 

VIL= MAX 10H = -3mA 
VOH High-level output voltage 

Vee = MIN, VIH - 2V, 
V 

VIL = 0.5 V, 10H = MAX 
2 2 

Vee - MIN, 
10L = 12mA 0.4 0.4 

VOL Low-level output voltage VIH = 2V, V 

VIL = VILMAX 10L = 24mA 0.5 

10ZH Vee, VIL = MAX Vo = 2.7V 20 20 

10ZL 
Off-state output current 

VIH = 2 V VO= 0.4 V -20 -20 
p.A 

II 
Input current at maximum 

Vee = MAX, VI = 7V 0.1 0.1 mA 
input voltage 

IIH High-level input current, any input Vee = MAX, VI=2.7V 20 20 p.A 

IlL Low-level input current Vee = MAX, VIL = 0.4 V -0.2 -0.2 mA 

lOS Short-circuit output current·. Vee = MAX -40 -225 -40 -225 mA 

Outputs high 
Vee = MAX 

All 13 23 13 23 
'LS240, LS306 26 44 26 44 

iee Supply current 
Outputs low 

'LS241, 'LS244 27 46 27 46 
mA 

All outputs 
Outputs open 

'LS240, LS306. 29 59 29 50 
disabled 'LS241, 'L$244 32 54 32 54 

Switching Characteristics vcc = SV,'TA = 2SOC 

SYMBOL PARAMETER TEST CONDrT/ONS 
LS240, LS306 LS241, LS244 

UNIT 
�~� . MIN TYP MAX MIN TYP MAX 

tPLH Propagatianaelay, low-to-high 9 14 12 18 ns 

tPHL Propagation delay, hi!:lh-to-Iow eL = 45 pF, RL = 6670, 12 18 '. 12 18 ns 

tpZL Ouptut enable.time to low level See Page 10-4 20 30 20 30 ns 

tpZH Output enable time to high level 15 23 15 23 ns 

tPLZ Output disable time from low level eL = 5 pF, RL = 6670, 15 25 15 25 nil 

tPHZ Output disable time from high level See. Page 10-4 10 18 10 18 ns 
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67LS300, 67LS301, 67LS304, 67LS307, 57LS300, 57LS301, 57LS304, 57L S307 

Absolute Maximum Ratings 
Supply Voltage, Vee ................................................................................................ 7V .. 
Input Voltage ................................................................................... , ............... '. . .. 7V 
Off-state ouptut voltage ..... , ............................................... , ................. ,." ................. ,. 7V 
Storage temperature range............................................................................. -65°e to +150oe 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MilITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

10H High-level output current -12 -15 rnA 

10l Low-level output current 12 24 inA 

TA Operating free-air temperature 55 125 0 70 °e 

. Electrical Characteristics Over Recommended Operating Free Air Temperature Range 

PARAMETER TEST CONDITIONS 
MilITARY COMMERCIAL 

UNIT SYMBOL 
MIN TYP MAX MIN TYP MAX 

VT+ Positive-going threshold voltage Vee = 5V 1.5 1.7 1.9 1.5 1.1 1.9. V 

VT- Negative-going threshold voltage Vee = 5V 0.7 0.9 ' 1.1 0.7 0.9 ,'. 1.1 V 

VIC Input clamp voltage Vee - MIN, 11--18mA -1.5 -1.5 V 

Hysteresis (VT -I" - VT -) Vee = 5V 0.4 0.8 0.4 0,8 V 

Vee = MIN, VIH -2 V. 
2.4 3.4 2.4 3.4 

VOH High-level output voltage 
Vil = MAX, IOH =-3mA 

V 
Vee = MIN, VIH = 2V, 
Vil = 0.5 V, 10H = MAX 

2 2 

Vee = MIN, 
IOl = 12mA 0.4 0.4 

VOL Low-level output voltage VIH = 2 V. V 

Vil = VllMAX IOl = ,24 rnA 0.5 

10ZH Vee, Vll= MAX Vo = 2.7V 20 20 

10Zl 
Off;state output current 

VIH = 2V VO= 0.4 V -20 -20 
/LA 

It 
Input current at maximum 

Vee = MAX, VI= 7V 0.1 0.1 rnA: 
input voltage 

IIH High-level input current, any input Vee = MAX, VI = 2.7V 20 20 /LA 

III Low-level input current Vee - MAX, Vil - 0.4 V -0.2 -0.2 rnA 

lOS Short-circuit output current Vee - MAX -40 -225 -40 -'-225 rnA 

Outputs high 
lS300, lS307 13 ,23 13 23 

--
lS301, lS304 31 18 31 

Vee. = MAX 
18 

lS300, lS307 26 44 26 44 

tee Supply current 
Outputs low 

lS301, lS304 32 46 32 46 
rnA 

All outputs 
Outputs open 

lS300, lS307 29 59 29 50 
'disabled LS301, lS304 34 54 34 54 

SWitching Characteristics VCC - 5 v. TA - 25°C - • - : 
. , 

P,- "'" : 

SYMBOL PARAMETER TEST CONDITIONS 
LS3OO,LS307 lS301, lS304 

UNIT: 
MIN TYP MAX MIN TYP MAX 

tPlH Propagation delay, low-to-high 19 25 19 25 -ns 

tpHl "Propagation delay, high-to-Iow el = 45 pF. Rl = 6670, 19 25 19 25 ns, 

tpZl ,Ouptut enable time to low level See Page 10-4 37 45 26 34 nS 
tpZH Output enable time to high level 26 34 26 34 .:llS.:· 

Output disable time from low level el=5pF. Rl = 6670, 19 29 22 32 
-

tPLZ 'ns 
tPHZ Output disable.time from high level See Page 10-4 19 '29 ' 22 32 ns, 



SN74S240 SN54S240 SN74S241 SN54S241 SN74S244 SN54S244 67S306 57S306 

Absolute Maximum Ratings 
Supply Voltage, Vee ................................................................................................ 7V 
Input Voltage ..................................................................................................... 5.5V 
Off-state ouptut voltage ........................................................................................... 5.5 V 
Storage temperature range ............................................................................. -65°e to +150oe 

Recommended Operating Conditions 

SYMBOL PARAMETER MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 

IOH High-level output current -12 -15 

10L low-level output current 48 64 

TA Operating free-air temperature -55 125' 0 70 

'The SN54S241/244J operating at free air temperature above 116'C requires a heat sink such that ReCA is not more than 40'C/W 

Electrical Characteristics Over Recommended Operating Free Air Temperature Range 

SYMBOL PARAMETER CONDITIONS 
5240,5306 5241,5244 

MIN TYP MAX MIN TYP MAX 

VIH High-level input voltage 2 2 

VIL low-level input voltage 0.8 0.8 

Vie Input clamp voltage Vee = MIN, II = -18mA -1.2 "':1.2 

Hystersis (VT + - VT - ) Vee = MIN 0.2 0.4 0.2 0.4 

Vee = MIN, VtH = 2V 
2.4 3.4 2.4 3.4 

VOH High-level output voltage 
VIL = 0.8V, IOH = -3mA 

Vee = MIN, VIH = 2V 
2 2 

VIL = 0.5V, 10H = MAX 

VOL Low-level output voltage 
Vee = MIN, VIH = 2V 

0.55 0.55 
Vil = 0.8V, 10L = MAX 

IOZH 
Vee = MAX 

Va = 2.4V 50 50 

10Zl 
Off-state output current VIH = 2V 

Va = 0.5V -50 -50 
VIL = 0.8V 

II Maximum input current Vee = MAX, VI = 5.5V 1 1 

IIH High-level input current Vee = MAX, VI = 2.7V 50 50 

IlL 
Low-level Any A 

Vee = MAX, VI = 0.5V 
-400 -400 

input current Any E -2 -2 

lOS Short circuit output current1 Vee = MAX -50 -225 -50 -225 

Outputs high 
SN54S' 80 123 95 147 

SN74S' 80 135 95 160 
Vee = MAX 

SN54S' 100 145 120 170 
lee Supply current Outputs low Outputs Open SN74S' 100 150 120 180 

Outputs SN54S' 100 145 120 170 

disabled SN74S' 100 150 120 180 

Switching Characteristics VCC = 5 V, TA = 25°C 

SYMBOL PARAMETER TEST CONDITIONS 
5240,5306 5241,5244 

MIN TYP MAX MIN TYP MAX 

tPLH 4.5 7 6 9 

tPHL 
Data to output delay eL = 50 pF 

4,5 7 6 9 
RL = 90n 

tpZl See Page 10-4 
10 15 10 15 

tpZH 
Output enable delay 

6.5 10 8 12 

tpLZ eL = 5 pF See 10 15 10 15 

tPHZ 
Output disable delay 

RL = 90n Page10-4 6 9 6 9 
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)LA 
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mA 

mA 
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ns 
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ns 
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67S300, 67S301,67S304, 67S307,57S300, 57S301, 57S304, 

Absolute Maximum Ratings 
Supply Voltage, Vee ..................................................................... ; ..................... . 
Input Voltage .................................................................................................... . 
Off-state ouptut voltage .......................................................................................... . 
Storage temperature range ............... ,............................................................. -65°C to + 

Recommended Operating Conditions 

SYMBOL PARAMETER MIUTARY COMMERCIAL 
MIN NOM MAX MIN NOM MAX 

Vce Supply voltage 4.5 5 5.5 4.75 5 5.25 

10H High-level output current -12 -15 

10L Low-level output current 48 64 

TA Operating free-air temperature -55 125' 0 70 

'The SN54S24i/244J operating at free air temperature above 116"C requires a heat sink such that R8CA is not more than 4O'C/W 

Electrical Characteristics Over Recommended Operating Free Air Temperature Range 

SYMBOL PARAMETER CONDITIONS 
S3OO,8307, 8301, S304 

MIN TYP MAX MIN TYP MAX 

Vr+ Positive going threshOld voltage Vee = 5V 1.5 1.7 1.9 1.5 1.7 1.9 

VT- Negative-going threShold voltage Vee = 5V 0.7 0.9 1.1 0.7 0.9 1.1 

VIC Input clamp voltage Vee'" MIN, II = -18mA -1.2 -1.2 

Hystersis (VT + - VT - ) Vee = MIN5V 0.4 0.8 0.4 O.B 

Vee = MIN, VIH '" 2V 
2.4 3.4 2.4 3.4 

VOH High level output voltage 
VIL = O.BV, 10H = -:3mA 

Vee'" MIN, VIH '" 2V. 

VIL = 0.5V, 10H '" MAX 
2 2 

VOL LoW level output voltage 
Vee = MIN, VIH = 2V 

VIL = O.BV, 10L '" MAX 
0.55 0.55 

JoZH 
Vee "" MAX 

Vo = 2.4V so 50 

10ZL 
Off state output current VIH;= 2V 

Vo '" 0.5V -50 -SO 
VIL = O.BV 

II Maximum input current Vee = MAX, VI = 5.5V 1 1 

IIH High level input current Vee = MAX, VI = 2.7V 50 50 

IlL 
Low level Any A 

Vee = MAX, VI = 0.5V 
""400 -400 

input current Anye ..c400 -400 
lOS Short circuit output current1 Vee = MAX -50 -225 -50 -225 

Outputs high 
Military 123 147 

Commercial 135 160 
Vee = MAX 

Military 100 145 120 170 
ICC Supply current Outputs low Outputs Open 

Commercial 100 t50 120 180 

Outputs Military 100 145 120 170 

disabled Commercial 100 150 120 1BO 

Switching Characteristics Vcc = 5 V, TA = 25"C 

SYMBOL PARAMETER TEST CONDmONS 
S3OO, S3()7 S301, S304 

MIN TYP MAX MIN TYP MAX 

tPLH 
Data to output delay 

tpHL 
eL = 50 pF 

AL =' 90n 
tpZL 

Output enable delay See Page 10.-4 
tpZH 

tpLZ CL=5pF See 

tPHZ 
Output di$able delay RL= 90n Page 10-4 

i' . 

UNIT 

V 

mA 
rnA 

°e 

UNIT 

V 

V 

V 

V 

V 

V 

pA 

mA 

p,A 

p,A 

pA 

mA 

mA 
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ns 

ns 

ns 

ns 

ns 
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Octal Transceiver 
SN74LS245,SN54LS245 
67LS305, 67 LS531 0, 57LS305, 57LS310 

Features/Benefits PART 
• 3-state outputs drJve bus lines NUMBER 
• Schmitt trigger guarant4t8s high noise margin 
• Low current PNP Inputs reduce loading SN74LS245 

• 20 pin Skinl1Y Dlp™ saves space SN54LS245 

• 8 bits matches byte boundaries 67LS305* 
• Ideal for microprocessor Interface 57LS305* 

67LS310' 

57LS310' 
Description 

TYPE 

N,J 

J 
N,J 

J 

N,J 

J 

TEMP POLARITY THRESHOLD 

com Non-
Hysteresis 

mil invert 

com Non-

mil invert Schmitt 

com 
Invert 

trigger 

mil 

These Octal Bus transceivers are designed for asynchronousf:unction Table LS245, LS305 
two-way communication between data buses. The control func" 
tion implementation minimizes external tiriling requirements. c-

The. device allows data transmission from the A bus to the B bUs 
or from the B bus to the A bus depending upon the logic level at 
the direCtion control (DIR) input. The enable input (i;) Ral') be 
used· to disable the device so that the buses are;effectively 
isolated. .. c 

In addition to the standard OCtal transceivers, Monolithic Mem­
ories provides a full hysteresis with "a true" Schmitt· Trigger c

• 

Circuit. The improved performance characteristics are deSigned 
to be consistent with the SN54/74LS14 Hex SctimIttTrigger 
and guarantee a full 400 mV noise immunity. . . 

The Schmitt Trigger. operation makes these. LS transceivers 
ideal for noisy bus environments, 

Logic Symbols 
LS245, LS3Ds 

'Prellminary Data 

ENABLE 
DIRECTION 

E CONTROL 
DIR 

L L 
L H 
H X 

Function Table LS310 

. ENABLE 
DIRECTION 

E CONTROL 
DIR 

L L 
L H 
H X 

LS310 

OPERATION 

B data to A bus 
A data to B bus 

Isolation 

OPE~ATlON 

B data to A bus 
A data to B bus 

Isolation 
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SN74LS245, SN54LS245 

Absolute Maximum Ratings 

Supply Voltage, Vee ........................................................... -: .................... -. ' ......... ' ..... tv 

~~~~~~~;tp~·~it~~~··::::::::::::::::::: ::::: ::::.:::::: :::: ::::::::::::::: :'::::: ::>:: ::::::::::: :::::::::::::::::: ~ 
Storage Temperature Range ....................................... , .. ' ........ '.: .. : ............. : . . . . .. -65°e to +150oe 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MIN 

MILITARY 

NOM MAX 

COMMERCIAL 

MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.75 5 'J 5.25 V 

10H High-level output current -12 
-

-15 mA 

10L Low-level output current 12 c 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

Electrical Characteristics 
Over Recommended Operating Free Air Temperatura Range 

SYMBOL TEST CONDITIONS 
MILITARY COMMERCIAL 

PARAMETER 
MIN TYP MAX MIN TYP MAX 

UNIT 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

Vie Input clamp voltage Vee = MIN, II = ~18'mA' -1.5 -1.5 V 

Hysteresis (VT + -VT -JA or B input Vee = MIN 0.2 OA 0.2 0.4 V 

Vee = MIN, 
10H = -SmA 2.4 3.4 2.4 3.4 

VOH High-level output voltage VIH = 2V, V 
10H- MAX 2 ·2 

VIL = VILmax " ' 

Vee = MIN, 
10L = 12mA OA 0.4 

VOL Low-level output voltage VIH = 2V, V 

VIL = VILmax 
10L = 24mA 0.5 

10ZH 
Vee = MAX, Vo = 2.7 V 10 10 

Off-state output current 
Eat2V 

/LA 

10ZL 
Vo = 0.4 V 200 200 

II 
Input current at maximum I A or B 

Vee = MAX, 
VI = 5V 

0.1 0.1 mA 
Input voltage I OIR, E VI = 7V 

IIH High-level input current Vee = MAX, VIH = 2.7V '20 20 /LA 

IlL Low-level Input current Vee = MAX, VIL = 0.4 V -0.2 -0.2 mA 

lOS Short-circuit output current Vee = MAX -40 -225 -40 -225 mA 

Total, outputs high 48 70 48 70 

lee Supply ciJrrjlnt Total, outputs low Vee = MAX, Outputs open. .68 90 88 90 mA 

Outputs at Hi-Z 64 95 64 95 

Switching Characteristics vee = 5 V, TA = 25°C 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

, , 

tpLH Propagation delay, low-to~high '8 12 ns 

tpHL Propagation delay, high-to-Iow_ eL = 45 pF, RL = 667 0, See Page 10-4 8 12 ns 

tPZL Output enable time to low-level 27 40 ns 

tpZH Output enable time to high-level " 25 40 ns 

tPLZ Output disable time from Iow-Ievel 
RL ='6$70, See Page 10-4 

15 25, ns 

tPHZ Output diSable time from high-level 
eL=5pF, 

15 25 ns . ."-'",' -' 
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67LS305, 67LS31 0, 57LS305, 57LS31 0 

Absolute Maximum Ratings 

Supply Voltage, Vee ............................................................................................ . 
Input Voltage ..................................................................................................... . 
Off-State Output Voltage ........................................................................................... . 
Storage Temperature Range ........................................................................... -65°e to +150oe 

Recommended Operating Conditions 

SYMBOL 
MILITARY COMMERCIAL 

PARAMETER 
MIN NOM MAX NOM MAX 

UNIT 
MIN 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

10H High-level output current -12 -15 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

Electrical Characteristics 
Over Recommended Operating Free Air Temperature Range 

SYMBOL PARAMETER TEST CONDITIONS 
MILITARY 

MIN TYP MAX 

COMMERCIAL 

MIN TYP MAX 
UNIT 

VT+ Positive-going threshold voltage Vee - 5V 1.5 1.7 1.9 1.5 1.7 1.9 V 
Vt- . Negative-going threshold voltage Vee = 5V 0.7 0.9 1.1 0.7 0.9 1.1 V 

VT- Input clamp voltage Vee = MIN, 11= -18mA -1.5 -1.5 V 
Hysteresis (VT + -VT _)A or B input Vee = MIN 0.4 0.8 0.4 0.8 V 

Vee = MIN, 
10H = -3mA 2.4 3.4 2.4 3.4 

VOH High-level output voltage VIH = 2V, V 
10H = MAX 2 2 

VIL = VILmax 

Vee = MIN, 
10L = 12mA 0.4 0.4 

VOL Low-level output voltage VIH = 2V, V 
10L = 24mA 0.5 

VIL = VILmax 

10ZH 
Vee = MAX, Vo = 2.7V 10 10 

Off-state output current 
Eat2V 

/LA 

10ZL 
Vo = 0.4 V 200 200 

II 
Input current at maximum I A or B 

Vee = MAX, 
VI - 5V 

0.1 0.1 mA 
Input voltage I DIR, E VI = 7V 

IIH High-level input current Vee = MAX, VIH = 2.7V 20 20 /LA 

IlL Low-level input current Vee = MAX, VIL = 0.4 V -0.2 -0.2 mA 

lOS Short-circuit output current Vee = MAX -40 -225 -40 -225 mA 

Total, outputs high 

lee Supply current Total, outputs low Vee = MAX, Outputs open 68 90 88 90 mA 

Outputs at Hi-Z 64 95 64 95 

Switching Characteristics vee = 5 V, TA = 25°e 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tPLH Propagation delay, low-to-high ns 

tpHL Propagation delay, high-to-low eL = 45 pF, RL = 667 fl, See Page 10-4 ns 

tPZL Output enable time to low-level ns 

tpZH Output enable time to high-level ns 

tpLZ Output disable time from low-level 
RL = 667 fl, See Page 10-4 

ns 

tPHZ Output disable time from high-level 
eL=5pF, 

ns 

9·13 



Octal Latches, Octal Registers 
With Three-State Outputs 

Featuresl Benefits 
• Inverting and Non-Inverting Outputs • 8 Bits Matches Byte Boundaries 
• Up to 32 mA IOL • Hysteresis Improves Noise Margin 
• 3-State Outputs Drive Bus Lines • Low Current PNP Inputs Reduce Loading 
• 20 Pin Skinny DlpTM Saves Space • Ideal for Microprocessor Interface 

Latch Function Table Register Function Table 
OE G D a OE G D a 
L H H H L H H L 
L H L L L H L H 
L L X 00 L L X 00 
H X X Z H X X Z 

Inverting Inverting 
Latch Function Table Register Function Table 

OE CK D a OE CK D a 
L i H H L t H L 
L i L L L i L H 
L L X 00 L L X 00 
H X X Z H X X Z 

PART 
PKG TEMP 

NUMBER IOL POLARITY TYPE POWER 

8N74L8373 N,J com 24mA Non-
8N54L8373 J mil 12mA invert 

Latch 
67L8380 N,J com 24mA 

Invert 
57L8380 J mil 12mA 

8N74L8374 N,J 24mA Non-
L8 

com 
8N54L8374 J mil 12mA invert 

Register 
67L8376 N,J com 24mA 
57L8376 J mil 12mA 

Invert 

8N748373 N,J com 
20mA 

8N548373 J mil Non-
678373 N,J com 

32mA 
invert 

578373 J mil 
Latch 

678380 N,J com 
20mA 

578380 J mil 
Invert 

678382 N,J com 
32mA 

578382 J mil 
8 

SN748374 N,J com 
20mA 

8N548374 J Mil Non-
678374 N,J com 

32mA 
invert 

578374 J mil 
Register 

678376 N,J com 
578376 J mil 

20mA 
Invert 

678378 N,J com 
32mA 

578378 J mil 
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Octal Latches, Octal Registers with Three-State Outputs 

Description 
The latch passes eight (octal) bits of data from the inputs (D) to 
the outputs (0) when the gate (G) is high. The data is "latched" 
when the gate (G) goes low. The register loads eight (octal) bits 
of input data and passes it to the output on the "rising edge" of 
the clock. 

The three state outputs are active when OE is low, and high 
impedance when OE is high. Schmitt-trigger buffers at the gate/ 
clock inputs improve system noise margin by providing typically 
400 mVof hysteresis. . 

In addition to. the standard Sand LS latches and Registers, 
Monolithic Memories provides these enhancements: 

Logic Symbols 

1D 

2D 

3D 

3D 

4D 

GND 

Octal Latch 

373 

Octal Latch Onverting) 

380, 382 
r--... ~---. 

Vcc 

sa 

8D 

7D 

70 

sa 

6D 

5D 

50 

CK 

8D 

7D 

6D 

5D 

CK 

1) Increased output sink current (lOLl from the standard Schottky 
IOL of 20 rnA to an improved 32 rnA. 

2) Inverting outputs instead of the standard non-inverting outputs. 

The higher IOL is intended for upgrading systems which presently 
satisfy 32 rnA requirements with SN54/74365, 366, 367, 368, 
Hex Buffers. The inverting outputs are intended for bus applica­
tions that require inversion as in interfacing the Am2901A 4-Bit 
Slice to an active low bus. 

All of the octal devices are packaged in the popular 20 in. Skinny 
OIp'TO 

Octal Register 

374 

Octal Register <Inverting) 

376, 378 
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SN74LS373,67LS373,SN74LS374,67LS374,SN54LS373,57LS373,5 N54LS374,57LS374 

Absolute Maximum Ratings 
Supply Voltage, Vcc ................................................................................................ 7V 
Input Voltage .......... ' ... ; ....................................................................................... 5.5V 
Off-State Output Voltage .............................. ; ............................................................ 5.5V 
Storage Temperature Range ., .......................................................................... -65°C to +150°C 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vcc Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VOH High level Output Voltage 5.5 5.5 V 

10H High level Output Current -1 -2.6 mA 

Width of Clock/Gate 
High 15 15 

tw ns 
low 15 15 

Set Up Time 
'lS373 O~ O~ 

tsu ns 
'lS374 20t 20t 

Hold Time 
'lS373 lot 10~ 

tH ns 
'lS374 Ot Ot 

TA Operating Free Air Temperature -55 125 0 70 °C 

Electrical Characteristics Over Recommended Operating Free-Air Temperature Range 

SYMBOL PARAMETER TEST CONDITIONS 
MILITARY COMMERCIAL 

UNIT 
MIN TYP MAX MIN TYP MAX 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VIC Input clamp voltage VCC = MIN, II = -18mA -1.5 -1.5 V 

VOH High-level output voHage 
VCC = MIN, VIH = 2 V, 

2.4 3.4 2.4 3.1 V 
Vil = VllMAX, IOH = MAX 

Val low-level output voHage 
VCC = MIN,VIH = 2 V, IIOl = 12 mA 0.25 0.4 0.25 0.4 

V 
Vil = VllMAX I 10l = 24 mA 0.35 0.5 

10ZH High off-state current VCC = MAX, VIH = 2V, VO=2.7V 20 20 /LA 

10Zl low off-state current VCC = MAX, VIH = 2 V, Vo = 0.4 V -20 -20 /LA 

II Input current at max VI VCC = MAX, VI = 7 V 0.1 0.1 mA 

IIH High-level input current VCC = MAX, VI = 2.7 V 20 20 /LA 

III low-level input current VCC = MAX, VI = 0.4 V -0.4 -0.4 mA 

lOS Short-circuit current VCC = MAx -30 -130 -30 -130 mA 

Supply current 
I latch 24 40 24 40 

mA ICC VCC MAX I Register 27 40 27 40 

Switching Characteristics VCC == 5 V, TA = 25°C 

SYMBOL PARAMETER CONDITIONS 
LATCH REGISTER 

UNIT 
MIN TYP MAX MIN TYP MAX 

tMAX Maximum Clock Frequency 35 50 MHz 

tPlH Data to Output Delay 
12 18 

ns 
tPHl 

Cl = 45pF 
12 18 

tPlH 20 30 15 28 
Clock/Gate to Output Delay RL = 6670 ns 

tPHl 18 30 19 28 

tPZH 
See Page 10-4 

15 28 20 28 
Output Enable Delay ns 

tPZl 25 36 21 28 

tpHZ Cl - 5pF See " 12 20 12 20 
Output Disable Delay ns 

tPLZ Rl = 6670 Page 10-4 15 25 14 25 
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SN74SXXX,SN54SXXX,67SXXX,57SXXX 

Absolute Maximum Ratings 
Supply Voltage, VCC ................................................................................................ 7V 
Input Voltage ..................................................................................................... 5.5V 
Off-State Output Voltage ........................................................................................... 5.5V 
Storage Temperature Range ............................................................................ -65°C to +150°C 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply Voltage 4.5 5 5.5 4.75 5 5.25 V 

VOH High Level Output Voltage 5.5 5.5 V 

10H High Level Output Current . -2 -6.5 rnA 

Width of Clock/Gate 
High 6 6 ns 

tw Low 7.3 7.3 ns 

Set Up Time 
Latch O~ Ot . ns 

tsu Register 5i 5i ns 

Hold Time 
Latch 10~ 10~ ns 

tH 
Re!lister 2t 2i ns 

TA Operating Free Air Temperature -55 125 0 70 °c 

Electrical Characteristics Over Recommended Operating Free Air Temperature Range 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VIH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VIC Input Clamp Voltage VCC = MIN, II = -18 mA -1.2 V 

VOH High. Level Output Voltage 
VCC = MIN, VIH = 2V, 10H = MAX 

VIL = 0.8V 
2.4 3.1 V 

Low Level 
SN54/74S37357/67S380 

VCC = MIN 10L = 20 mA 

VOl Output 
SN54/74S37457/67S376 

VIL = 0.8V 0.5 V 

Voltage 
57/67S37357/67S382 

VIH = 2V 
10L = 32 rnA 

57/67S37457/67S378 

1HZ High Level Off-State Output Current VCC = MAX, Vo = 2.4V, VIH = 2V 50 p,A 

ILZ Low Level Off-State Output Current VCC = MAX, Vo = 0.5V, VIH = 2V -50 p,A 

II Input Current at MAX VI VCC = MAX, VI= 5.5V 1 mA 

IIH High Level Input Current VCC = MAX, VI = 2.7V 50 p,A 

IlL Low Level Input Current VCC = MAX, VI = 0.5V -250 p,A 

lOS Output Short Circuit Current VCC = MAX -40 -100 mA 

ICC Supply Current I Latch VCC = MAX 105 160 mA 

Register VCC = MAX 90 140 rnA 

Switching Characteristics vcc = 5V, TA = 25°C 

SYMBOL I PARAMETER CONDITIONS 
LATCH REGISTER 

UNIT 
MIN TYP MAX MIN TYP MAX 

tMAX Maximum Clock Frequency 75 100 MHz 

tPLH Data to Output Delay 
5 9 ns 

tpHL 
CL = 15 pF 

9 13 ns 

tpLH Clock/Gate to Output Delay RL = 2800 
7 14 8 15 ns 

tPHL 
See Page 10-4 

12 18 11 ns 

tpZH 8 15 8 15 ns 

tPZL 
Output Enable Delay 

11 18 11 18 ns 

tPHZ Output Disable Delay 
CL = 5pF See 6 9 5 9 ns 

tPLZ RL = 2800 Page 10-4 8 12 7 12 ns 
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Octal Registers 
With Clear and Clock Enable 

Features 
• Inverting and non-inverting outputs 
• Slim 20-pin Skinny Dlp™ saves space 
• 8 bits matches byte boundaries 
• Ideal for microprogram instruction register 
• Ideal for microprocessor interface 

Description 
These Octal registers contain 8 Ootype flip-flops and feature very 
low ICC (17 rnA typ). The LS273 and LS313 registers are loaded 
on the rising edge of the clock (CK) and asynchronously cleared 
whenever the clear line is low. The LS377 and LS314 are loaded 
on the rising edge of the clock provided the clock enable line, 
CK EN is low. 

Function Table 
INPUTS 

CLEAR CLOCK 

L X 
H i 
H i 
H L 

Logic Symbols 

9-18 

Octal Register 
with clear 

LS273 

LS273,LS313 

0 

X 
H 
L 
X 

OUTPUT 
Q Q 
L H 
H L 
L H 

00 00 

Octal Register 
with clear 
(inverting) 

LS313 

PART 
PKG 

NUMBER 

SN74LS273 N,J 

SN54LS273 J 

67LS313 N,J 

57LS313 J 

SN74LS377 N,J 

SN54LS377 J 

67LS314 N,J 

57LS314 J 

Function Table 
INPUTS 

CKEN CLOCK 

H X 
L i 
L i 
X L 

Octal Register 
with clock enable 

LS377 

TEMP POLARITY 
CONTROL 
OPTION 

com Non-

mil invert 
Clear 

com 

mil 
Invert 

com Non. 

mil invert Clock 

com 
Invert 

Enable 

mil 

LS377,LS314 

DATA 

X 
H 
L 
X 

OUTPUTS 
Q Q 

00 00 
H L 
L H 

00 00 

Octal Register 
with clock enable 

(inverting) 

LS314 



,: 

SN74LS273,67~3,SN74LS377,67LS314,SN54LS273,57~3,SN54LS377,57LS314 

Absolute Maximum Ratings 
Supply Voltage, Vcc ... ' ............................................................................................. 7V 
Input Voltage .........................................................................................•.............. 7V 
Off-State Output Voltage ...............................................•............................................. 7V 
Storage Temperature Range ............................................................................ -65'C to +l50'C 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

MIN NOM MAX MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

10H High-level output current -400 -400 p,A 

ioL Low-level output current 4 8 mA 

f~1ock Clock frequency , 0 30 0 ,30 MHz 

tw Width of clock or clear pulse 20 20 , ns 
Data input 20t 201 
Clear inactive state 25t 25i 

ns 

Isu Set-up time 
Enable active state 25[ 25i 
Enable inactive state 10i lOt 

Ih Data hold time 5t 5f ns 

TA Operating free-air temperature -55 125 0 70 ·C 

Electrical Characteristics 
OverR.commended Operating F .... ·Alr Temperature Range 

,< 

MILITARY COMMERCIAL 
SYMBOL PARAMETER TEST CONDmONS UNIT 

MIN TYP MAX MIN TYP MAX 

VIH High-level input voltage 2 2 V 

VIL ,Low-level input voltage 0.8 0.8 V 

VHC Input clamp voltage VCC = MIN, II = -18 mA -1.5 -1.5 V 

VOH High"level output voltage 
VCC = MIN, VIH = 2 V. 2.5 3.4 2.7 3.4 V 
VIL = VILMAX, 10H = -400 p,A 

VOL Low-level output .voltage 
VCC = MIN, VIH = 2 V. 10L = 4 rnA 0.25 0.4 0.25 Q.4 

V 
VIL = VILMA)( 10L = 8mA 0.35 0.5 

II 
Inputeurrent at maximum 

Vec = MAX, VI = 7 V 
input voltage 

0.1 0.1 mA 

IIH High-level input current VCC = MAX, VI = 2.7 V 20 20 p,A 

IlL, Low-level Input current VCC = MAX, VI = -0.4 V -0.4 -'0.4 rnA 

lOS 
Short-CIrcuit 

VCC = MAX -20 -100, -100 mA 
o\Jtput current 

-20 

LS273 ~. 
17 27 17 27 rnA 

ICC Supply current VCC = MAX, LS315 
LS3n 

17 28 17 28 mA 
LS314 . 

~ 

Switching Characteristics, Vee =5 v. TA = 25°C , 

SYMBOL PARAMETER TEST CONDITIONS MIN TVP MAX UNIT 

'MAX Maximum clock frequency 30 40 MHz 

tPML Propagation delay time, high-to-Iow-Ievel ,output from' clear CL = 15 pF, 18 27 ns 

tpLH Propagation delay time, low-to-high-level output from clock RL=2kO; 17 27 ns 

tpHL Propagation delay time" high-to-Iow-level outut from clock See Page 10-4 18 .27 ns 

I , 
! 
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Octal Register with I/O 

67LS315 57LS315 

Features/Benefits 
.' 1/0 port enllblas output data back to ,input bus 
• 20 pin skinny DIP saves, space ' 
• 8 bits matches byte boundaries 
• Ideal for microproceaaor 1/0 porta 

Description 
' .. ~, . ~ " ' 

The Octal register with I/O is designed for use on a micropro­
cessor bus where it is necessary to read the output data back 
.on to the input bus. 

DATA BUS 

'MeTAL REGISTER 
,,,",, !.M15 " 

.MIClIOPliOCESSOR' 

This operation is important in control algorithms which make de­
cisions based on previous status of output controls. Rather than 
keeping a redundant copy of th~ output control data in memory, 
the 57/67LS15 allowS,the"coolrol data to be quickly retrieved by 
simply reading the~egister as a!,! 1/0 port. 

The register is similar to the ;S54/74LS374 as 8 bit data is 
loaded on ·thEi"lbW 10 high transition, of the clock. When the 
enable line E is, 1000ered, the output data (which is always en­
abled to the output port) 'is then enabled back on the 110 port. 
The driving charaoteristicS of the 1/0 port are consistent with the 
SN54/74LS24d." , 

Function Table 
" 

E ", 
CK 1/0 Q 

H 1 'L ,c, L 
H i :,H I ~ H 
L x L L 
L x H , ~, H 

x either high or low,not in transition 

PART PACKAGE TEMPERATUR{ 
NUMBER 
67L8315 N,J com 

57L8315 J mil . 

Logic Symbol 

Vce 

00 

'0, 

O:! 

03 

04 

05 g 
06 

07 

E 



O~talShift Registers 
SN74LS299,SN74LS322,SN74LS323, 
SN54LS299, SN54LS322, SN54LS323 

FeatureslBeneflts 
.3..atate outputs drive bus Unes 

• 20 pin skinny DIP saves space· 

• 8 bits matches byte boundaries 

• Synchronous or asynchronous clear 

• Sign extend 

• Ideal for microprocessor interface 

Description· 
These Low Power Schottky Octal Registers feature a multiplexed 
1/0 bus to achieve full eight-bit data handling in a single 20 pin 
skinny dip. Function selects and output controls are used to 
choose the modes of operation listed in the function table. 

Synchronous:.parallel loading occurs on the low to high transi­
tion of the clock when appropriate levels are applied to the func-

LogiC Symbols 
LS299 
LS323 

So 

rl 
81 

OUTPUT 
CONTROLS SHIFT 

02 LEFT 
SL 

G/QG QH; 

E/QE H/QH 

QA' 

CLEAR 

SHIFT 
GND RIGHT 

SR 

9-22. 

PART 
PKG TEMP CLEAR TYPE· 

NUMBER 

SN74LS299 N,J com 
Async 

SN54LS299 J mil Left-

SN74LS323 N,J com 
Sync 

Right 

SN54LS323 J mil 

SN74LS322 N,J com 
Async 

Right-

SN54LS322 J mil Extend 

tion select. A low on the clear input will synchronously clear 
the LS323 and asynchronously clear the LS299 and LS322, 

Synchronous shiftina o. ccurs on the low to high transition of the 
clock when approplllte levels are applied to the function select. 
The LS299 and LS323 shift either left or right. The LS322 shifts 
only right where the shift-in data is 00,01 or sign. The sign 
shift allows an arithmetic shift on the most significant data byte. 

LS322 

REGISlER 
ENABLE 

S" 

SIGN Do EXTEND 

A/QA 

C/Qc BIOs 

E/QE DIGo 

G/Qg F/QF 

OUTFUT H/QH ENABLE 

CLEAR QH' 

. GND CLOCK 



SN74LS299,SN74LS322,SN74LS323,SN54LS299,SN54LS322,SN54LS323 

Function 18ble LS299 

INPUTS INPUTS/OUTPUTS OUTPUTS 

MODE 
FUNCTION OUTPUT 

SERIAL 
CLEAR SELECT CONTROL CLOCK A/QA B/QB C/Qc D/QD E/QE F/QF G/QG H/QH QA' QH' 

51 so G11 G21 SL SR 

Clear 
L X L L L X X X L L L L L L L L L L 
L L X L L X X X L L L L L. L L L L L 

Hold 
H L L L L X X X OAO OBO OCO 000 OEO OFO OGO OHO OAO OHO 
H X X L L L X X OAO OBO ~O 000 OECL OECL OGO O~ OM OHO 

Shift H L H' L L t X H H OAn OBn OCn ODn OEn OFn OGn H OGn 
Right H L H L L t X L L OAn OBn OCn ODn OEn OFn OGn L OGn 
Shift H H L L L t H X OBn OCn ODn OEn OFn OGn OHn H OBn H 
Left H H L L L i L X OBn OCn ODn OEn OFn OGn OHn L OBn L 
Load H H H X X t X X a b c d e 1 g h a h .. -When one or both output controls are high the eight Input/output terminals are disabled to the high Impedance state, however, 

sequential operation or clearing of the register is not affected. 

Function Table LS323 

INPUTS INPUTS/OUTPUTS OUTPUTS 

MODE 
FUNCTION OUTPUT 

SERIAL 
CLEAR SELECT CONTROL CLOCK A/QA B/QB C/Qc D/QD E/QE F/QF G/QG H/QH QA' QH' 

$1. so G11G21 SL SR 

L .. X L L L t X X L L L L L L L L L L 
Clear 

L L X L L i X X L L L L L L L L L L 

Hold 
H L L L L X X X OAO aBO Clco 000 OEO OFO oGO OHO OAO OHO 
H X X L L L X X OAO OBO oco ODO OEO OFO oGO OHO OAO OHO 

Shift H L H L L i X H H OAn OBn OCn ODn OEn OFn OGn H .OGn 
Right H L H L L i X L L OAn OBn OCn ODn OEn OFn OGn L OGn 
Shift H H L L L i H X OBn OCn ODn OEn OFn OGn OHn H OBn H 
Left H H L L L t L X OBn OCn ODn OEn OFn OGn OHn L OBn L 

Load H H H X X i X X a b c d e 1 g h a h 
1When one or both output controls are high the eight mput/output termmals are disabled to the high-Impedance state; however, 

sequential operation or clearing 01 the register is not affected. ~ 

Function Table LS322 

INPUTS INPUTS/OUTPUTS 
OUTPUT 

MODE 
CLEAR 

REGISTER 
SIP 

SIGN DATA OUTPUT 
CLOCK A/QA B/QB C/Qc H/QH QH ENABLE EXTEND SELECT ENABLE 

Clear 
L H X X X L X L L L L L 
L X H X X L X L L L L L 

Hold H H X X X L X OAO OBO OCO OHO OHO 

Shift Right 
H L H H L L i DO OAn OBn OGn OGn 
H L H H H L t 01 OAn OBn OGn OGn 

Sign Extend H L H L X L t OAn OAn OBn OGn OGn 
Load H L L X X X t a b c h h 

When the output enable is high, the eight input/output terminals are disabled to the high-impedance state; however, sequential 
operation or clearing of the register is not affected. If both the register enable input and the SIP input are low while the clear input is low, 
the register is cleared while the eight input/output terminals are disabled to the high-impedance state. 
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SN74LS299,SN14LS322,SN74LS323,SN54LS299,SN54LS322,SN54LS323 

Absolute Maximum Ratings 
Supply Voltage, VCC .......................................................................... ; ................ , .... 7V 
Input Voltage, ............•.......... ' ................................................................................ 7V 
Off-State Output Voltage .......................................................................... ; .................. 7V 
Storage Temperature Range ......... : .................. ' .... , ................. , ............ ' .............. -65°C to 150°C 

Recommended Operating Conditions 

SYMBOL PARAMETER 
MILITARY COMMERCIAL 

UNIT 
MIN NOM MAX MIN NOM MAX 

VCC Supply Voltage . 4.5 5 5.5 4.75 5 5.25 V 

QA thru QH -1 -2.6 
mA IOH High-level output current 

QH' -0.4 -0.4 

Low~level output current 
QA thru QH 12 24 

mA IOL 
QH' 4 8 

fclock Clock frequency 0 35 0 
, 

35 MHz 

lS322 
Clock high 14 14 

Clock low 
ns 

Width of clock pulse 
14 14 

tw(clock) 
lS299 Clock high 20 20 

Clock low 
ns 

LS323 20 20 

tw(clear) Width of clear pulse Clear low 20 20 ns 

Data select 30j 30j 

tsu Setup time 
High-level data 20j 20t 

ns 
low-level data 20j 20t 
Clear inactive-state 20j 20j 

th Hold time 
Data seleci 10j 10j 

ns 
Data Ot OJ 

TA Operating free-air temperature -55 125 0 70 °c. 



SN74LS299,SN74LS322,SN74LS323,SN54LS299,SN54LS322,SN54LS323 

Electrical Characteristics 
Over Recommended Operating Free-Air Temperature Range (unle •• otherwise noted) 

SYMBOL PARAMETER TEST CONOmONS 
MILITARY COMMERCIAL 

U.NIT. 
MIN TVP MAX MIN TVP MAX 

VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.7 0.8 V 

VIC Input clamp voltage VCC - MIN, II - -18 mA -1.5 -1.5 V 

VOH High-level output voltage 
QA thru QH VCC - MIN, VIH - 2 V, 2.4 3.2 2.4 3.1 

V 
QH' VIL - VILMAX, 10H - MAX 2.7 3.4 2.7 3.4 

QA thru QH VCC = MIN, 
10L = 12 rnA 0.25 0.4 0.25 0.4 

VOL Low-level output vOltage VIH = 2V, 
10L =24 mA 0.35 0.5 

V 
IOL=4mA 0.25 0.4 0.25 0.4 

QH' . VIL = VILMAX 
IOL=8mA 0:35 0.5 

IOZH 
Off-state output current,-

QA thru QH 
VCC = MAX, VIH = 2 V, 

40· 40 /LA high-level voltage applied Vo = 2.7 V. 

10ZL 
Off-state output current, 

QA thru QH 
VCC = MAX, VIH = 2 V, :;:'400 --400 /LA 

low-level voltage applied VO= 0.4 V 

A thru H· VI =5.5 V 0.1 .0.1., 

II 
Input .CUrrent at Data select 

VCC = MAX 
VI = 7V 0.2 0.2 

maximum input voltage Sign extend VI = 7V 0.3 
mA 

0.3 

Any other VI = 7V 0.1 0.1 " 

, Athru H, DS . 40 40 

IIH High-level input current Sign extend VCC= MAX, VI= 2.7 V 60 60 /LA 
Any other \ 20 20 

Data .. select ..,0:8 -.0.8 

IlL Low-level input current Sign e)!lend 'ICC = MAX, VI = O.4,V, -1.2 -1.2 mA 
. Any other " -0.4 -0.4 

lOS 
Short-circuit QA thru QH 

VCC = MAX 
-:'"30 ..c:130 -::.3.0 ',:-13.0 • 

mA 
output current QH :::20 -1.00 '-2.0 '" " -1.00. 

ICC Supply current "< VCC = MAX 35 60 35 60 mA 
.. " 

SWitching Characteristics Vee = 5 Y, TA = 25°C 

SYMBOL 
FROM TO 

TEST CONDITIONS MIN TVP MAX UNIT (lNI='UT) (OUTPl[T)' '. 
," <, 

'MAX' 
. 

35 50 MHz 

tPLH . Clock OAi or QJ.i', 
, 15 25 

tpHL 
CL =15 pF, RL = 2 k!l, ns 

See Page 10-4 
15 25 

tPHL "Clear, QA'orQH' '.' 
. 

20 35 ns 

tPLH 
Clock QA thruci~ 15 25 

15 
ns 

tPHL 25 

IpHL 'Clear QA thruQtf 
CL'" 45 pF, RL = 665!l, 

20 35 ns See Page 10-4 
tPZH . 

QA thfu Oti, 20 , 35 

tPZL 
Outpu~ enable 

20 31) 
ns 

tpHZ 
Output enable QA thruQH 

CL = 5pF, RL = 665!l, 15 25 
ns 

tpLZ See Page 1.0-4 15 25 
. .. . 

9·25 



Quad Power/Logic Strobe 
HD1-6600-51HD1-6605-5 
HD1-6600-2/HD1-6605~2 

Features/Benefits 
PART 

NUMBER 
• High Drive Current-200 ma 
• High Speed-40 ns typical 
• Low fan·ln (250ILa Max), TTL COMPATIBLE HD1-6600-5 

Active 120 mw/clrcult 

HD1-6605-5 
HD1-6600-2 

• Low Power Standby 30 mw/clrcult 

HD1-6605-2 

PACKAGE TYPE' , TEMPERATURE 
RANGE 

J14 Power O°C to.:I-75°C 
J14 Logic O°Cto +75°C 
J14 Power -55°C to+125°C 
J14 Logic -55°C to +125°C 

Description 
The HD-6600 Quad Power strobe and the HD-6605 Quad Logic 
strobe are four high current drivers used for Power Down mode 
of ROM/PROM and other Logic devices. Vee can be removed 
from nonactive devices and reduce total system power. 

. Parts suffixed - 8 are equIValent to parts suffixed -:-2 screened 
in accordance with MIL·SID 883 method 5004, Class B. 

Test Load 

Block Diagram 
VCCl VCC2 VC.C3 

Test Waveform 

'INPUT 

OUTPUT 'rc=;;;: 
Ion-r---I 

INPUT I 
Ir~II=10ns_, __ ,_'...,'1 

loIf--j---

OUTPUT VOH'~ 4:90% 

VOL _. '1--1'-I---'r-"1...J 1= 1~ 
Package Drawing 14J Ceramic DIP 

Pin Configuration 

[:::::Il~ 
.0I0_.0asJ t LJ LJ J LJ ~ 1_ :~. 

~i.=--.750-.785----=i 

~.11mm]~' a '1~'185~~ ~ :~:~~OO ~I ,," ~ 
~ ~~~-J ~ '" _1_O .. 1S0-\I_JI08-.o12 

.080·.110 .016-.020 .045-.065 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX IN MILLIMETERS • 

• I 



HD1-6600-2/HD1-6605-2 HD1-6600-5/HD1-6600-5 

Absolute Maximum Ratings 
Supply voltage, VCC1 ............................................................................................. +8V 

VCC2 ................................................................. +18V (HD-6600), +14V (HD-6605) 
VCC3 .................................................................. +18V (HD-6600), +8V (HD-6605) 

Input voltage .......................................................................................... -1.5V to +5.5V 
Input current ........................................................................................ -25 mA to +5 mA 
Output currerit ............................................................................................... -300 mA 
Storage temperature range .............................................................................. -65° to +150°C 

Recommended Operating Conditions 

SYMBOL PARAMETER 
HD1-6600-2 HD1-6605-2 HD1-6600-5 HD1-6605-5 

MIN NOM MAX MIN NOM MAX 

VCC1 Supply Voltage 1 4.5 5 5.5 4.5 5 5.5 

VCC2 Supply Voltage 2 10 12 13.8 10 12 13.8 

VCC3 Supply Voltage 3 4.5 5 5.5 4.75 5 5.5 

10H High Level output current -150 -200 -150 -200 

tA Operating Free Air Temperature -55 125 0 75 

Electrical Characteristics 
Over Recommended Operating Free Air Temperature Range VCC2 = 12.0V VCC3 = 5.0V 

SYMBOL PARAMETER 

IIR 
Input Current 

IIF 

VIH 
Input Threshold Voltage 

VIL 

VOH 

Output Voltage (One strobe enabled) 

VOL 

ICC1 

ICC1 

ICC2 Supply Current (All strobes enabled) 

ICC2 

Switching Characteristics 
VCC2 = 12.0V VCC3 = s.ov 

SYMBOL PARAMETER 

Ion Turn On Delay 

Ioff Turn Off Delay 

tr Rise Time 

tf Fall Time 

CONDITIONS 

VIN = 2.4V 

VIN = D.4V 
VCC1 = 5.5V 

VCC1 = 4.5V 

VCC1 = 5.0V 

VIN = D.4V IL = -150mA 

VCC1 = 5.0V 

VIN = 2.4V IL = 500p..A 

VCC1 = 5.5V VIN = 2.4V 

VCC1 = 5.5V VIN = O.4V 

VCC1 = 5.5V 

VIN = O.4V IL = -150 mA 

VCC1 =5.5V 

VIN = 2.4V IL = 0 

CONDITIONS MIN 

TA = 25°C 

VCC1 = 5.0V 

VCC2 = 12V 

VCC3 = 5.0V 

RL = 31.60 

CL = 620 pF 

MIN TYP MAX 

30 

-80 -250 

2.0 

0.8 

4.75 4.85 

0.7 1.0 

4 6.0 

4 6.4 

40 60 

8 12 

TYP MAX 

40 75 

40 75 

40 65 

40 65 

UNIT 

V 

V 

V 

mA 

°C 

UNIT 

p..A 

V 

V 

V 

V 

mA 

mA 

mA 

mA 

UNIT 

ns 

ns 

ns 

ns 

g 
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Definition of Terms and Waveforms 

Setup Time 
Setup time, tsu 
The time interval between the application of a signal that is 
maintained at a specified input terminal and a consecutive ac­
tive transition at another specified input terminal. 
NOTES: 1. The setup time is the actual time between two 

events and may be insufficient to accomplish the 
setup. A minimum value is specified that is the 
shortest interval for which correct operation of the 
logic element is guaranteed. 

2. The setup time may have a negative value in which 
case the minimum limit defines the longest interval 
(between the active transition and the application of 
the other signal) for which correct operation of the 
logic element is guaranteed. 

Voltage 
High-level input voltage, VIH 
An input voltage within the more positive (less negative) of the 
two ranges of values used to represent the binary variables. 

NOTE: A minimum is specified that is the least positive value of 
high-level voltage for which operation of the logic ele­
ment within specification limits is guaranteed. 

High-level output voltage, VOH 
The voltage at an output terminal with input conditions applied 
that according to the product specification will establish a high 
level at the output. 

Input clamp voltage, VIC 
An input voltage in a region of relatively low differential resis­
tance that serves to limit the input voltage swing. 
Low-level input voltage, VIL 
An input voltage level within the less positive (more negative) of 
the two ranges of values used to represent the binary variables. 
NOTE: A maximum is specified that is the most positive value of 

low-level input voltage for which operation of the logic 
element within specification limits is guaranteed. 

Low-level output voltage, VOL 
The voltage at an output terminal with input conditions applied 
that according to the product specification will establish a low 
level at the output. 

Negative-going threshold voltage, VT 
The voltage level at a transition-operated input that causes op­
eration of the logic element according to specification as the 
input voltage falls from a level above the positive-going 
threshold voltage, VT +. 
Positive-going threshold voltage, VT + 
The voltage level at a transition-operated input that causes op­
eration of the logic element according to specification as the 
input voltage rises from a level below the negative-going 
threshoid voitage, VT - . 
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Truth Table Explanations 

H high level (steady-state) 

L low level (steady-state) 

i transiiion from low to high level 

~ transition from high to low level 

X irrelevant (any input, including transitions) 

Z off (high-impedance) state of a 3-state output 

a .. h the level of steady-state inputs at inputs A through 
H respectively 

QO level of Q before the indicated steady-state input 
conditions were established 

00 complement.of QO or level of Q before the indicated 
steady-state input conditions were established 

Qn level of Q before the most recent active transition 
indicated by ~ or i 

If, in the input columns, a row contains only the symbols H, L, 
and/or X, this means the indicated output is valid whenever the 
input configuration is achieved and regardless of the sequence 
in which it is achieved. The output persists so long as the input 
configu ration is maintained. 

If, in the input columns, a row contains H, L, and/or X together 
with i and/or ~, this means the output is valid whenever the input 
configuration is aChieved but the transition(s) must occur follow­
ing the achievement of the steady-state levels. If the output is 
shown as a level (H, L, QO, or (0), it persists so long as the 
steady-state input levels and the levels that terminate indicated 
transitions are maintained. Unless otherwise indicated, input 
transitions in the opposite direction to those shown have no 
effect at the output. 



Definition of Terms and Waveforms 

Clock Frequency 
Maximum clock frequenC}\ fmax 
The highest rate at which the clock input of a bistable circuit can 
be driven through its required Sequence while maintaining stable 
transitions of logic level at the output with input conditions es­
tablished that should cause changes of output logic level in ac­
cordance with the specification. 

Current 
High-level Input current, IIH 
The current into • an input when a high-level voltage is applied 
to that input. 

High-level output current, 10H 
The current into • an output with input conditions applied that 
according to the product specification will establish a high level 
at the output. 

High-level output current, ICEX 

The high-level leakage current of an open collector output. 

. Low-level Input current, IlL 
The current into • an input when a low-level voltage is applied to 
that input. 

Low-leveloutput current, 10L 
The current into • an output with input conditions applied that 
according to the product specification will establish a low level at 
the output. 
Off-atate (hlgh-Impedance-atate) output current (of a 
three-atate output~ 10Z 
The current into • an output having three-state capability with 
input conditions applied that according to the product specifica­
tion will establish the high-impedance state at the output. 
Short-cIrcuit output.current, lOS . 

The current Into • an output when that output is short-circuited to 
ground (or other specified potential) with input conditions 
applied to establish the O\ltput logic level farthest from ground 
potential (or other specified potential). 

Supply current, Icc 
The current into • the VCC supply terminal of an integrated 
circuit. 

·Current out of a terminal is given as a negative value. 

Hold Time 
Hold time, Ih 
The interval during which a signal is retained at a specified input 
terminal after an active transition occurs at another specified 
input terminal. . 

NOTES: 1. The hold time is the actual time between two 
events and may ~insufficient to 8CQomplish the 
intended result. A minimum value is specified that 
is the shortest interval for which C!!Itrect .operation 
of the logic element is guaranteed; 

2. The hold time may have a negative value in which 
case the minimum limit defines the longest interval 
(between the release of data and the active transi­
tion) for which correct operation of the logicele­
ment is guaranteed. 

Output Enable and Disable Time 
Output enable time (of a three-atate output) to high level, 
tpZH (or low level, tPZL) 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to 
the defined high (or low) level. 
OutPut enable time (of a three-atate output) to high or low 
level, tpzx 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to 
either of the defined active levels (high or low). 

Output disable time (of a three-atate output) from high level, 
tpHZ (or low level, tpLZ) 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from .the defined high (or low) level 
to a high-impedance (off) state. 

Output dlaable time (of a three-atate output) from high or 
low level, tpxz 
The propagation delay time between the specified reference 
points on the input and output voltage waveforms with the 
three-state output changing from either of the defined active 
levels (high or low) to a high-impedance (off) state. 

tEA la the output enable access time of memory devlcea. 
tER la the output dlaable (enable recovery) time of memory 
devices. '. . . 

Propagation Time 
PropagatIOn delay time, tpD 
The. time between the specified reference points on the input 
and output voltage waveforms with the output changing from 
one defined level (high or low) to the other defined level. 

Propagation delay time, low-to-hlgh-level output, tpLH 

The time' between the specified reference points on the input 
and output voltage waveforms with the output changing from the 
defined low level to the defined high level. 
Propagation delay time, hlgh-to-Iow-level output, tpHL rr., 
The time between the specified reference points on' the input""':" 
and output voltage waveforms with the output changing from the 
defined high level to the defined low level. 

tAA is the address (to output) access time of memory devices. 

Pulse Width 
Pulse width, tw 
The time interval between specified reference points on the 
leading and trailing edges of the pulse waveform. 
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Definition of Terms and Waveforms 

Standard Test Load 

CL 

(See Note AI 

TEST 
POINT 

RO 
(See Note C) 

l 

Test Waveforms 

TIMING 
INPUT 

DATA 
INPUT 

IN·PHASE 
OUTPUT 

OUT OF PHASE 
OUTPUT 

(See Note G) 
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/VT (See Note C) 

3V 

tsetupt=~~Old OV 

3V 

~ OV 

Setup and Hold 

3V 

HIGH-LEVEL 
PULSE 

LOW-LEVEL 
PULSE 

OUTPUT ~ . 

Pulse Width 

,-----3V 

OV 
CONTROL - X. Vi 
(Low-level ..... ------~~+---'---- OV 

IPLH 

VOH 

VOL 

enabl;ng) -tPZL~ 

WAVEFORM 1 ~~ ~~~d - VT 

(See NoteD) ..... --':::"=-1-,.;;'-
tPHL 

VT~VT 
VOH 

VOL 

tPZHi 

WAVEFORM 2 - 'L VT 
(See Note D) 51 open 52 ClOSed/,," -

OV 

Propagation Delay Enable and Disable 

NOTES: A. CL includes probe and jig capacitance. 
B. All diodes are fN916 or 1N3064. 
C. For Series 54/74S, 57/67S, and PALs, RO = 1K, VT = 1.5V 

For Series 54/74LS and 57/67LS, AO = SK, VT = 1.2V 
D. Waveform 1 is for an output with internal condrtions such that the output islow.except 

when disabled by the output control. 
Waveform 2 is for an output with internal conditions suchlhat the output is high except 
when disabled by the output control. . 

E. In the examples above, the phase relationships between inputs ,and outputs have been 
chosen arbitrarily. 

F. All input pulses are supplied by generators .. having the following characteristics: PFjR 
'" 1 MHz, Zout = 500.and: 
For Series 54/74S and 57/67S, tr '" 2.5 ns tf '" 2.5 ns . 
For Series 54/74LS and 57/67LS, and PALs, Ir '" 15 ns If'" 6 ns 

G. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are 
closed. 

1.5V 

52 closed 



PROM/ROM Programming Input Format 

Programming Input Formats 
MM! can program your ROM or PROM from input data in any of 
several ~pes: truth table, punched cards, paper tape or pre- , 
prog~ammed ROM or PROM. However, the preferred input data 
for PROMs is paper tape and for ROMs, punched qards. 

Truth Table Inputs , 
Devices are programmed at our facility from MMI truth table 
forms (available on request). For customers desiring to make 
their own forms, examples are shown below: ' 

4-BIT 
OUTPUT 

8-BIT 
OUTPUT 

WORD 
NUMBER 

o 

255 

OUTPUTS 

PIN 10 11 12 

04 03 02 
H H H 

L H L 

L H' H 

OUTPUTS 

13 

Ot 
L 
H 

H 

WORD PIN 17 16 15 14 13 11 10 9 

NUMBER Os 07 06 05 04 03 02 0 1 
o H H H L H L H H 

L H L H L H LH 

511 L H H H H H H L 

NOTE: A high voltage on the, data out lines is signified by an 
"H." A low voltage on the data out lines is signified bY an "L." 
The word number assumes positive logic on the address pins, 
so for example, word 1023 = HHHHHHHHHH'. 

Paper Tape Format Input~ 
Truth tables can also be sent to MMI in an ASCII tape in either a 
7 or Slevel format. Send information air mail or TWX 910-339-
~24:ihetape reading equipment at MMI only recognizes ASCII 
Characters 5: B, H, L,F and E and interprets them respectively 

as Start, Begin a word, High,.data, Low data, Finish a word, and 
End of tape. All other characters such as carriage returns, line 
feeds, etc. are ignored so that comments and ,spaces may be 
sent in the data field to improve readability. Comments, however, 
should riot use the characters S, B, H, L, F, E. Word addresses 
must begin with zero and count sequentially to word 31, 255, 
511 or 1023 respectively. 
In order to assist the machine operator in determining where the 
heading information stops and the data field begins, 25 bell 
characters 6r rubout characters should preCede the start of the 
truth table. Any type of Slevel paper tape (mylar, fanfold, etc.) is 
acceptable. , Channel l' is the most significant bit and channel S 
(parity) is ignored. Sprocket holes are located between channels 
3 and 4. Note that the order of the outputs between characters B 
and F is 04, 03, 02, 01, not 01, 02, 03, 04· 
A typical list of characters and their machine interpretations is 
shown below: 
4-BIT OUTPUT 

Jj

START OF TAPE END OF TAPEj , 

[

BEGIN DATA FIELD 

r DATA FIELD (H = HIGH VOLTAGE, L = LOW) 

[FINISHED DATA FIELD 

SB""H--'H""':""L-""'H F BHHHHF BHLLHF· ."te. BHLLLFE 

04 03 O:! 01 

WORD 0 

a-BIT OUTPUT 

WORD 1 WORD 2 WORD 255, 511 
or 1023 

'JjSTART OF TAPE END OF TAf>Ej 
BEGIN DATA FIELD , ' , ' , 

[ [, DA~A FIELD (H = HIGH VOLTAGE, L = LOW) , 

, rFINISHED DATA FIELD ' 

SB'''''H'''''H"''''HH'"''L''-L;''LH;''''HF BHLHLHHLLF BLHLHLHLLF •• etc. BHHHHLLLLFE 

aS 0 1 

WORD 0 WORD 1 WORD 2 WORD 31, 255, 
511 or 1023 

The required heading information at the beginning of the tape is as follows: 

CUSTOMER'S NAME AND PHONE _________ TRUTH TABLE NUMBER........, _________ _ 

CUSTOMER'S TWX NUMBER NUMBER OF TRUTH TABLES _____ --'-' __ _ 

PURCHASE ORDER NUMBER TOTAL NUMBER OF PARTS ~ 
MMI PART NUMBER NUMBER OF PARTS OF EACH TRUTH TABLE ___ --'- u..::.I 
CUSTOMER SYMBOLIZED PART NUMBER 25 BELL OR RUBOUT CHARACTERS ______ _ 

An example is ,Shown below for a 256 x 4 PROM (6300) 

SCOTT ELECTRONICS 408 426-6134 
TWX 911-33S-9225 
P0142 
6300 

: S8LLLHF BLLLLF BLHLHF BLHHHF BLLHHF BHHHHF BLLLHF BLHLHF BLLLLF 
BLLLLFBLHLHF BLLHHF BHHHLF BHHLLF BLLHHF BHHLLF BLLHHF BLHi:.HF 

0431 
12 
1 
3 ," 

3 

Slevel 
TWX 

••••••••• •••• ••••• • • •• • ••••••••••••••••••••••••••••••••••• ••••••••• •••••••••• ••••••••• •••• •••• •••• • ••• 
• • • • • • • • • • • • • • e ••••••••• II •••••••••• 

••••••••• •••• ••••• • • •• • ••••••••••• •• •• •• • • •••••••••• 
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PROM/ROM Programming Input Format 

ROM Programming Punched Card 
ROMs can be programmed using several input methoc;ts. These 
are truth table, punched cards in ttle,fofmat,shown below, paper 
tape in the same format as carqs, and paper tape in the ASCII 
BHLF format of the equivalent PROM., 

Punched Card or Tape Input 
First card or line (50 columns Ill~.): enter Company Name, Part 
Number, Data, Number of "t:s'~, in Pattern. 
(Free Form Entry: no commas; Paper Tape Format: terminate 
each line with carriage return and linefeed). 

CARD 1 

COMPANY NAME CX 1816-2052 7-12-70 L = 796 

2nd Card Or Line thru Last (80 Columns Max.) 

Hexadecimal Format 
In this format the heading required is identical to lhe BHLF for­
mat but the data is different. Instead of an "S," the hexadecimal' 
data begins with the SOH character (control A). The data is then 
represented by the hexadecimal character (0-9 and A-F) which 
represents the output data of address 0, foIlowd by a space. 
Next comes the output data of address 1 followed by a space, 
etc. The character ETX (control C) is used to end the data. 
Carriage return and the linefead may be included to format the 
data when the tape is printed.' , 

ENTER WORD ADDRESS OF FIRST DATA FIELD IN COLUMNS 1 THRU 5 
Enter First Data Field (010-011) in Columns 8 thru 17 
Enter Second Data Field (010-011) in Columns 19 thru 28 
Enter Third Data Field (010-011) in Columns 30 thru 39 
Enter Fourth Data Field (010-011) in Columns 41 thru 50 
Enter Fifth Data Field (010-0111 in Columns 52 thru 61 
Enter Sixth Data Field (010-011) in Columns 63 thru 72 

CARD 2 

00000 LHHHHLLHHH LHHHHHHHHH LLLLLLLLLH LLHHHHHHLL HLLLHHHHHL LHLLLLLLl.L 

WORDJ lAD~ESS OF "-
"- , "- , 01 

NOTE: Output 1 (01) is always in cols. 17,28,39,50,61,72 

CARD 3 

00006 LHLLLLLLLL HLHHHHHHHH LHLHHLLHHL HLHHHHLLLL LLLLHHHLHL HLHHHHHLH 

LAST CARD 

01020 HLLLLLLLL HHLHHHHHLL,' LHLHLHLHLH LLHLHLLHHH 

NOTES: 

1. Leading edge zeroes in the word number may be eliminated. 
Columns 73 thru 80 are for comments. 

2. Regardless of the number of outputs which a Pllrticular ,ROM 
has,'tI;Ie, data for a specific output ahivaYS90es in a specific 
column. ' .. 

Output 1 (01) c6lt1lTlnS17,28,39, 50,61,72 
Output 2 (02) <;0Iumns,6,,27, ~~,49, 60,71 
Output 3 (03) Columns 15, 26,37,48, 59,70 
Output 4 (04) .. Column!114,,25, 36,47, 58, 69 
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Output 5 (05) 
Output 6 (06) 
Output 7 (07) 
Output 8 (08) 
Output 9 (09) 
Output 10 (10) 

Columns 13, 24, 35, 46, 57, 68 
Columns 12, 23, 34, 45, 56, 67 
Columns 11 , 22, 33, 44, 55, 66 
Columns 10, 21, 32, 43, 54, 65 
Columns 9, 20, 31, 42, 53, 64 
Columns 8,19,30,41,52,63 

3. 0 and 1 may replace Land H, but the customer must define 
for MMI whether 0 = L or 0 = H. 



Available Technical·Publications 

Application Notes 
• A Powerful Microprogram Controller the 67110, October '76 
• First-In First-Out Memories ... Operations and Applications, March '77 
• How to Design ~ur Own Microprocessor 
• Registered PROM's Impact Computer Architecture, February'77 

Handbooks 
• PAL ™ Programmable Array Logic Handbook 

Manuals 
• Micro-Aid Micro-Assembler User's Manual 

• Product AsSurance Manual, 

Reliability Reports 
• Plastic Reliability Report, RR8/March '78 
• PROM Reliability Report 11, April 1, '74 

• -1 Series Schottky Reliability Report, R1-3-6/75 
. • 24-Pin CER-DIPReNability Report, R2-2-3/76 
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Custom Circuit Capability 

Custom Circuit Capability 
If the product you need hasn't appeared in this handbook you 
may be interested in Monolithic Memories Inc. custom circuit 
capability. We have a proven High Speed Schottky technology 
at your disposal which uses a combination of composite and 
redundant masking to attain some of the highest circuit densities 
(gate/MIL2) in the industry. This is not a process tailored to 
just memories. We can tackle a complex logic device of over a 
thousand gate complexity on chips up to 60,000+ MIL2 on 
our new 100 MM (4") wafer fabrication· line. Projection printing 
using low defect masks allows yields unheard of before. 

We can also help you with your logic design from task concep­
tion to actual circuit implementation. Our computerized design 
aids will allow us to generate for you a complete AC and DC 
circuit analysis, logic simulation, test vector generation and final 
tapes for the pattern generator. Whether you already have a 
logic design or photo masks we can supply you with your choice 
of wafers, die or packaged devices, screened and tested to your 
special requirements. 

Processes Available 
• EPI-3/Lm 
• Ion implantation (Low Power Schottky) 
• Dual layer metalization 
• Deep collector "sinker" diffusion (for reduced RCS and VSAT) 
• Platinum silicide Schottky technology using a titanium-tung­

sten diffusion barrier 

• Washed emitters 
• For programmable fuse structures nichrome or titanium-tung­

sten thin films 
• Thin film nichrome resistors for radiation hardening 
• Composite masking to reduce mask to mask misalignment 

tolerances 
• 12L technology 

For more information contact your factory representative. 
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J14 Ceramic DIP 

N14 Plastic Kool DlpTM 

J16 Ceramic DIP 

Package Drawings 

.015-.035ffi±±Bi±±±@1·219 ~ 

'125-'165r+~ ~ ij ij, ~ tl~1 ~ _ t ::~.200 ~ I 

\4 .290-.320 "\ 

---I ~-II+---I1- _1_ 0'-15'_11-.008-.012 
.090-.110 .016-.020 .045-.065 

UNLESS OTHERWISE SPECIFIE)): 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS M'N.~MAX IN MILLIMETERS. 

UNLESS OTHERWISE SPECIFIED: 
ALL DII,IENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

[::::]J~ 
I_i~~~ '~:~~ 

MAX. .755-.T80 ,MIN" 
19.18-20.01' .290,.320 

~mnrnmT· ~ 
£:1+04 k- ~~ •.. Jl.~~jl ... ,..l~, 

.090-.110 .016-.020 .055-.065 
2.29-2.19 .41-.61 1.40-1.65 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL 'DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

~Kool DIP is a trademark of Monolijhic Memories. 
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Package Drawings 

N16 Plastic Kool DlpTM 

]
240-.290 

6.10-7.37 

01 8 

.070 £ 3-.000 1.77 f.- _.00 
MAX. MIN • 

. 740·.790 

18.80·20.07 rr:':~::'~:J 

·~'':t~l'· ~ 
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D16 Side Brazed Ceramic DIP 

F16 Flat·Pack (Eutectic Seal) 
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.090·.110 .016·.020 .055·.065 
2.29-2.79 .41-.51 1.40-1.65 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS. 

I: I::: [I}~; 
.005£ -:t .098 .13 I- -I 2.49 
MIN. .740 •• 810 MAX. 

18.80·2o.s7 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS. 

.000 
.00 

MIN. 

I 
It 

.373·AOO 
9.48·10.16 

IL 
I .027 

.69 
MAX. 

I: '] 
1 .. 248 •. 290.1 

6.30-7.37· 

.015·.020 
.38·.51 

~ 
t 
~ .-
.045·.055 
1.14·1.40 

L , 
.003·.007 
.08·.18 

:do I .045·.080 

.310·.350· I I' ,1.14-2.03 
7.87-8.89 ~ .015-.040 

.845 •. 990 .38·1.02 
1-----21.46.25.15-----1 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS. 



Package Drawings 

J18 Ceramic DIP 

[:::::]]~ 
.120£: :3-.000 3.05 r- .-, .00 
MAX. .880-.930 MIN. 

22.35-23.60 
.290-.310 I: 7.37-7.87 -I , .. ~ .?!mmn~ ~Jl ~~:165 ~L 
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N18 Plastic Kool DlpTM 
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.090-.110 .018-.020 .055-.065 
2.29-2.79 .41-.61 1.40-1.65 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

I~ ~~ ~~ ~ ~~I-l:~~:;~~ 
.070 £ _3.000 
Ln ~ ~ _ 

MAX. . MIN . 

. 890-.940 

22.60-23.87 . r ;~~::.~~-, 

~.~mMfW~ ~qf~i~ f:3i[ - 1! 
I I [I I 0 II .008-.012 

---..j ~ -... f.- ~ 0°_14 ~I--'- .20-.31 
.090-.110 .016-.020 .055-.065 
2.29-2.79 .41-.51 1.40-1.65 

018 Side Brazed Ceramic DIP 

[[~]]}r.: 
.098 I I ~ .000 
2.49 t-- ~ .00 
MAX'I .880-.920 MIN. 

.. 22.35-23.37 .290-.310 .005 

'" 7.37-7.87 ~, M:~ . . 020-.050 J 

"'"~m'160 A.c.-!.. ~~.l r-~ IIIIII i:;;:l . S2 

~. 4.06-r 
150 T-:!= .. MAX..· I 

'~oJ:- b-Jl ~U;bl .J 00_150-l\-·0~::~~2 
2.29-2.79 .015-.020 1.14-1.65 

.38-.51 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIPNS MIN.-MAX. IN MILLIMETERS. 
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J20 Ceramic DIP 

N20 Plastic Kool DlpTM 

Package Drawings 

[ : : : : : : ]}:~ 
1 ~i~~~ :=~~ 
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UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

.090~.110 

2.29-2.79 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

020 Side Brazed Ceramic DIP 

[I::I]}~ 
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2.49 ~ ~ -.- .13 .09811 ~ .005 
MAX... .970-1.010 ____ MAX. 

24.64-25.85 
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Package Drawings 

J22 Ceramic DIP 
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ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX IN MILLIMETERS. 

= __ ~~I,DIP la::]~]l~;:~' 
.080 11 Ir·oos 2.03 -- -., .13 .005 
MAX.... 1.060-1.100 .. MIN. .390-.410 .13 

26.96-27.94 I 9.91-10.41 I MIN. 
" .~ 

.0':.~23ffm~· At 

.,:~.~~S . ~.. ~ t 3~:~ 
3.18-4.44 Q ~ MIN . 

. 030-.050 I I II I _O"-W 1\-.008-.012 
.76-1.27 ---I I-- ---II-- ~ -l .20-.30 

.090-.110 .017-.023 .030-.050 
2.29-2.79 .43-.58 .76-1.27 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 
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J24 Ceramic DIP 

Package Drawings 

12 

.510-.550 
12.95-13.97 

4~~~ -1 ~ -11-- .~~ 
MAX. ~"I-______ l.250-1.290 ______ ~ .. ~ MIN. 

31.75-32.77 
.590-.620 -- · f ,,~,,~ .~ 

31:~~~~ I ~ ~~!~~.35 I 
MIN u=~ ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~=r2.67-3.43 

~ ~ ~I-- __ _I_oo-w ~\.-.~~~::g~2 
.090-.110 .016-.020 ,055-.060 
2.29-2.79 .41-.51 1.40-1.52 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 

N24 Plastic Kool DlpT. 

13 J.530 .. 580 
13.46-14.73 

o 
1 12 

o 
~~~""crrn~~~7<~ 

il~·tV.V" 3E:. 
1.240-1.290 
31.49-32.76 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 
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024 Side Brazed 

Ceramic DIP 

Package Drawings 

[]:]~]J~~ 
.09811 I r·005 ~~:. I+- ~ r.i:~. .590-.610 .00.135 

1.180-1.220 1499 15 •• 
1-.. 0------29.21-30.99 • I'" -.- • r MIN • 

. 02D-.060 --.t 

i:~+-~"',,, wrTu'~ ~~:'180 ~L: t ~IN.~~ ~ ~' ~ ~ t K ~. ~ ~ 1m r=t 3.18~.5B ~I ~ 
-1 ~ .~~ ., -i o"-W -I\,-- .~::~!2 

,090-.110 .01 .... 020 .030-.050 
2.29-2.79 .41-.sf' .16-1.21 

UNLESS OTHERWISI! SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS • 

F24 Flat Pack (Eutectic Seal) . 000 
.000 -. I 
It 

.367-.390 
9.32-9.91 

t 
·~MIN. 

1 24 22 

10 15 

.045-.066 
1.14-1.40 

.-l 
f 

.-l 
t 

.013-.018 

f ·367-.390-j .33-.46 
• ,.32-9.91 ' I _L ::± .075 

-.- ~ 1.90 

.~:~:6 .906-1.010. ___ --'-ooil.~A~ MAX. 

1-----22.99-25.65 

UNLESS OTHERWISE SPECIFIED: " 
ALL DIMENSIONS MIN.-MAX. IN INCHES-
ALL DIMENSIONS MIN.-MAX IN MiLLIMETERS, 
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Package Drawings 

J24S Ceramic "Skinny" Dlpr. 

1::::::::::::ll~;~ 
.15811 ::] .005 
4.01 ~ ....... ........ 13 

MAX. ______ ----1.250-1.290 MIN. 
31.75-32.77 

.290-.320 I 7.37-8.13 I ... .. 
.030-.070 --

;~.f~~ ~-t!!!~'35 §I 
MIN. tr= ~ 2.67-343 ~I ~ 

--...I I.- _II~ ..-0'_15' .008-.012 
.090-.110 .016-.020 .055-.060 --...I ~\...- .20-.31 
2.29-2.79 .41-.51 1.40-1.52 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS 

N24S Plastic KooFM "Skinny" Dlpr" 

10-16 

1~0::::::::::11~ 
O9Ot "_3.000 2.03 I-- . --1-00 

MAX. MIN. 
___ 1.240-1.290 

31A4-32.76 

.090-.110 
2.29-2.79 

.016-.020 
0.41-0.51 

UNLESS OTHERWISE SPECIFIED: 

.05S-.065 
1.40-1.65 

ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

~Skinny DIP is a trademark of Monol~hic Memories 



Package D,awlngs 

J28 Ceramic DIP 

.590-.620 

~~T.l 'u.~ •• • ~ 
~11~::J;:L' .... 

~ ~ -1~ :J .j.: -i 0°_15° -\1--.~:~:2 
.090-.110 .016-.020 .055-.065 
2.29-2.79 .41-.51 1.40-1.65 

UNLESS OTHERWISE SPECIFIEO: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 

N28 Plastic Kool DlpTM 

15 ].530-.580 
13.46-14.73 

14 
~~~~~rr~~~~~~~~~ 

.,001' I r·ooo 2.54 I--- --...j .00 
MAX. . MIN. 

1 ... ___ ~ ____ '.450-'.500 _________ _I lot 36.83-38.10- • J;':'~:is:.~5.=j 

;:::r:-~~ ~ ~l.f~17J([ LJ )~. 
MIN • .LC~=t.'7-4.3'~ ~ 

-J ~ -J~ -I Oo_w -I\-.~:::~;2 

o 

.090-.110 .016-.020 .055-.065 
2.29-2.79 Al-.51 1.40-1.65 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.-MAX. IN INCHES. 
ALL DIMENSIONS MIN.-MAX. IN MILLIMETERS. 



P.ckageDrawlngs 

028 Side Brazed Ceramic DIP 
28 

D 
'5 -

'4 

.570·.600 
14.48·15.24 

:.:: l ~ ~ r- .~,o; 
MAX. . 1.360-1.420 . MIN. 

fo ........ -------35.05.36.07--------I~~ 
.590 •. 610 .005 I 14.99·15.49 ~Ij· 

,~.;~~~. ·1 §,. 1Lr-='" =-"~f 
MIN. ~~ ~ ~ ~. ~ ~ ~. ~. ~ ~ ~ ~ 1~1~=r 3.18·4.56 ~I ~ 

--1 ~ --1~ ., -' 0'-15' -\\..-.~~~::~~2 
.090-.110 .016-.020 .030-.050 
2.29·2.79 .41·.51 .76·1.27 

UNLESS OTHERWISE SPECIFIED: 
ALL OIMENSIONS MIN.·MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS. 

J40 Ceramic DIP 

.590·.620 I·· 14.99·15.75 ~ 1 
'~!:::~:5~g'190 A ' .'. ~ 

J1J.! t"· " ".. .. 111111- ~;;;5~: L 
~ l- ~l-:J I: -I 0'-15' --II- .~~~::~:2 

.090·.110 .016·.020 .055·.065 
2.29·2.79 :41·.51 1.40·1.65 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX. IN MILLIMETERS 
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package urawlng. 

N40 Plastic Kool DIP'" 

r-- .580·.620 -I 
i:0~_J~ )r";;' h 
MIN. MIN. ~ ~ 

UNLESS OTHERWISE SPECIFIED: 

-l~ 
.018·.0.0 
.41·.51 

ALL DIMENSIONS MIN.·MAX. IN INCHES. 
ALL DIMENSIONS MIN.·MAX IN MILLIMETERS. 

D40 SIde Brazed Ceramic DIP 

40 

-l~ 
.04.·.055 
1.14·1.40 

21 -

.570·.600 
14.4S·15.24 D 

2':1 ~ ~ [.~: 
MAX. f. ..... ___________ 1.950.2.050 ___________ -I .. ~1 MIN. 

49.53-52.07 

-I ~O"-W --A\-
.008·.01' 
.211-.31 

.590·.610 ·~lo; 

~~~~~ ~T~,. ·~L· "., •• ~={ 
MIN. ~~ ~ ~ ~ ~ ~ ~. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I~I ~ ~:=r3.'N.5B ~I ~ 

-I 1-. -II- -..! 0"·15" .008 •. 012_1\-
.090 •. 110 .016 •. 020 .030-.050 .211-.30 
2.2J1·2.79 .41·.51 .76·1.27 

UNLESS OTHERWISE SPECIFIED: 
ALL DIMENSIONS MIN.·MAX. IN INCHES. 
AU DIMENSIONS MIN.·MAX. IN MILLIMETERS. 
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Package Drawings 

F42 Flat Pack (Eutectic Seal) 

.007 

T ,", IL 
I , 

10-20 
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Representatives/Distributors "I 
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Representatives 

U.S.A. 
Alabama Iowa Ohio 

Huntsville Cedar Rapids Cincinnati 
REP, Inc. (205) 881-9270 S & 0 Sales (319) 393-1845 Makin Associates (513) 871-2424 

Mentor 
Arizona 

Kansas 
Makin Associates (216) 464-4330 

Scottsdale 
Summit Sales (602) 994-4587 Olathe 

Oregon Rush and West (913) 764-2700 
Portland 

California N.W. Marketing . (503) 297-2581 
Culver City 

(213) 870-9191 Maryland 
Bestronics Baltimore Pennsylvania Irvine Monolithic Sales (301) 296-2444 Oreland Bestronics (714) 979-9910 CMS Marketing (215) 885-5106 
Mountain View Massachusetts Thresum Associates (415) 965-9180 

Needham Heights San Diego Tennessee 
Littlefield & Smith (714) 455-0055 Comp Rep Associates (617) 444-2484 Jefferson City 

REP, Inc. (615) 475-4105 

Colorado Michigan 
Wl)eatrldge Grosse Point Texas 
Waugaman Associates (303) 423-1020 Greiner Associates (313) 499-0188 Dallas 

West and Associates (512) 451-2456 

. Connecticut 
Minnesota Utah . North Haven 

Comp Rep Associates (203) 239-9762 Minnea~olis Salt Lake City 
Nortec ales (612) 835-7414 Waugaman Associates (801) 363-0275 

Florida 
Washington Altamonte Springs Missouri 

Dyne-A-Mark (305) 831-2097 Ballwin Bellevue 
Clearwater Rush and West (314) 394-7271 Northwest Marketing (206) 455-5846 

Dyne-A-Mark (813) 441-4702 
Fort Lauderdale Wisconsin 
Dyne-A-Mark (305) 771,6501 New Jersey Milwaukee 

Teaneck Sumer (414) 259-9060 
Georgia R.T. Reid Associates (201) 692-0200 

Tucker CANADA REP, Inc. (404) 938-4358 
New York Ontario Rochester Illinois L-Mar Associates (716) 328-5240 Milton 

Rolling Meadows Cantec (416) 624-9696 
Sumer (312) 394-4900 Syracuse 

(315) 437-7779 Ottawa L-Mar Associates 
Cantec (613) 225-0363 

Indiana North Carolina Quebec 
Indianapolis Raleigh Pierre Ponds 
Electro Reps (317) 255-4147 REP, Inc. (919) 851-3007 Cantec (514) 620-3121 
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Distributors 

U.S.A. 
Massachusetts Oregon 

Alabama Billerica Portland 
Huntsville Kierulff Electronics (617) 935-5134 Almac/Stroum 
Hall-Mark Electronics (205) 837-8700 Burlington Electronics (503) 292-3534 

Lionex (617) 272-9400 
Arizona Woburn penns~lvania 

Phoenix Arrow Electronics (617) 933-8130 Hors am 
Kierulff Electronics !602l243-4101 Pioneer/Delaware Valley (215) 674-4000 
Sterling Electronics 602 258-4531 Michigan 

Ann Arbor 
Texas California Arrow Electronics (313) 971-8220 

LosAngeles Farmington Austin 
Kierulff Electronics (213) 685-5511 Diplomat/Northland (313) 4n-32OO Hall-Mark Electronics (512l837-2814 
Palo Alto Quality Components (512 458-4181 

Kierulff Electronics (415) 968-6292 Dallas 
San DI~O Minnesota Hail-Mark Electronics (214) 234-7400 

Intermar Electronics !714l279-5200 
Bloomington Quality Components (214) 387-4949 

Kierult! Electronics 714 278-2112 Arrow Electronics (612) 887-6400 Houston 
SantsAna Hall~Mark Electronics (612) 884-9056 Hall·Mark Electronics !713l781-6100 
Intermark Electronics (714) 540-1322 Quality Components 713 772-7100 

Sunnyvale Missouri Sterling Electronics (713) 627-9800 

Diplomat/Westland (408) 734-1900 Earth City 
Intermark Electronics (408) 738-1111 Hall-Mark Electronics (314) 291-5350 Utah llIstln Salt Lake City Kierulff Electronics (714) 731-5711 New Hampshire Calron Bectric Supply !801) 487-7451 

Colorado 
Manchester Century Electronics 810) 972-6969 
Arrow Electronics (603)668-6968 

Denver 
Kierult! Electronics (303) 371-6500 New Jersey Washington 
Wheatrld~e Fairfield Seattle 
Century E ectronics (303) 424-1985 Kierulff Electronics (201) 575-6750 Almac/Stroum 

Totowa Electronics (206) 763-2300 
Connecticut Diplomat/IPC (201) 785-1830 llIkwlla 

Hamden Moorestown Kierulff Electronics (206) 575-4420 
Arrow Electronics (203) 248-3801 Arrow Electronics (609) 235-1900 
Wilton Rutherford 
comJ:onents for Kierult! Electronics. (201) 935-2120 Wisconsin 

In ustries (203) 762-8691 West Allis Saddlebrook Hall-Mark Electronics (414) 476-1270 
Florida 

Arrow Electronics (201) 797-5800 

Clearwater 
New Mexico Diplomat/Southland (813) 443-4514 CANADA 

Fort Lauderdale Albuquerque 
Arrow Electronics (305) 776-n90 Century Electronics (505) 292-2700 

Hall-Mark Electronics (305) 971-9280 
New York Ontario 

Orlando Ottawa 
Hall-Mark Electronics . . (3Q5) 855-4020 Buffalo Zentronics Limited (613) 238-6411 Summit Distributors (716)884-3450 Toronto 

Illinois 
Farmingdale Future Electronics (416) 675-7820 

Elk Grove Village 
Arrow Electronics (516) 694-6800 Zentronics Limited (613) 238-6411 
Rochester Hall-Mark Electronics (312) 437-8800 Summit Distributors (716) 334-8110 Kierulff Bectronics (312) 64Q..0200 
Smithtown British Columbia 

Indiana 
Current Components (516) 979-9030 Vancouver 

(604) 736-1141m Woodbury Bowtek Electric 
Indianapolis 

:P17) 297-4910 
Diplomat Electronics (516) 921-9373 

Advent Electronics 

North Carolina Manitoba 
Kansas Rale~h Winnipeg 

(204) 633-9523 Shawnee Mission Hall- ark Electronics (919) 832-4465 Bowtek Electric 
Hall-Mark Electronics (913) 8a8-4747 

Ohio Quebec 
Mar~and Cleveland Montreal 

Ba Imore Arrow Electronics (216)464-2000 Future Electronics (514) 735-5775 
Arrow E;lectronics (202l737-17oo Dayton Zentronics Limited (514) 735-5361 
PyttronicslSavage . (301. 792-0780 Arrow Electronics (513)253-9176 
Galthersbur~ . 
Pioneer Was ington (301) 948-0710 Oklahoma Alberta 
Savage . Tulsa Edmonton 
Pyttronics Industries (301) 792-0780 Hall-Mark Electronics (918) 835-8458 Bowtek Electric (403) 426-1072 
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Overseas Representatives and Distributors 

EUROPE 
Headquarters 

Monolithic Memories, GMBH 
Mauerkircherstr. 4 
8000 Munich 80 
West Germany 
Phone: 89-982601 
Telex: 524385 
Fax: 89-983162 

AUSTRIA 
Ing. Ernst Steiner 
Geylinggasse 16 
1130 Wien 
Phone: 222-822674 
Telex: 74013 

BELGIUM 
Ritro Electronics N. V. 
Plantin & Moretuslei 172 
2000 Antwerp 
Phone: 31-353272 
Telex: 33637 

Q,ENMARK 
-C-88 . 
Uldvejen 10 
OK 2970 Horsholm 
Phone: 2-570888 
Telex: 37578 

ENGLAND 
Memory Devices Ltd. 
Central Avenue 
East Molesey 
KT80SN 
Phone: 1-9411066 
Telex: 929962 
Macro Marketing Ltd. 
396 Bath Road 
Slough, Berkshire 
Phone: 6286-63011 
Telex: 847083 

FINLAND 
Telercas O. Y. 
P.O. Box 2 
01511 Vantaa 51 
Phone: 0-821655 
Telex: 121111 

FRANCE 
Monolithic Memories France S.A.R.L. 
Silic463 
94613 Rungis Cedex 
Paris 
Phone: 1·6860386 
Telex: 202146F 

Alfatronic S.A.R.L. 
La Tour d' Asnieres 4 
AVenue Laurent 
Cely92606 
Asnieres 
Phone: 1·7914444 
Telex: 612790 

11·4 

A2M 
Assistance Microprocesseurs 
Microprogrammation 
40, Rue des TiIIeuls 
92100 Boulogne 
Phone: 1-6036640 
Telex: 200491 
Radio Equlpments-Antares 
9, Rue Ernest Cognacq 
92301 Levallois Perret 
Phone: 1-7581111 
Telex: 620630 

GERMANY 
Monolithic Memories, GMBH 
Mauerkircherstr. 4 
8000 Munich 80 
West Germany 
Phone: 89-982601 
Telex: 524385 
Fax: 89-983162 
Astronlc GMBH 
Winzererstrasse 470 
8000 Muenchen 40 
Phone: 89-304011 
Telex: 5216187 
Electronic 2000 Vertrlebs GMBH 
Neumarkter Strasse 75 . 
8000 Munich 80 
Phone: 89-434061 
Telex: 522-561 
PANEL GMBH 
Hermann Oberth Str. 7 
8011 Putzbrunn 
Phone: 89-464024 
Telex; 529238 
Positron Bauelemente 
Vertrlebs GMBH 
Benzstrasse 1 
Posttach 1140 
7016 Gerlingen 
Phone: 7156-23051 
Telex: 7245266 

NETHERLANDS 
Rltro Electronics B.V. 
Gelreweg 22 
Postbus 123 
2930 Barneveld 
Phone: 3420-5041 
Telex: 40553 
Famatra Benelux 
P.O. Box 721 
4803 AS Breda 
Phone: 76-139100 
Telex: 54521 

ISRAEL 
TELSYS Ltd. 
54, Jabotinsky Rd. 

. Ramat-Gan 
Phone: 3-739865 
Telex: 032392 

iTALY 
Comprel S.R.L. 
20092 Cinisello 8alsamo/Milano 
Viale Romagna 1 
Phone: 2-9280809 
Telex: 39484 

NORWAY 
Henaco AlS 
P.O. Box 248 
Okern Torgvei 13 
Oslo 5 
Phone: 472-157550 
Telex: 16716 

SPAIN 
Comlsa Ingenleros S.A. 
Reina Mercedes, 20 
Madrid 20 
Phone: 1-2542901 
Telex: 237231 

SWEDEN 
NAXAB 
Box 4115 
17104 Solna 
Phone: 8-985140 
Telex: 17912 

SWITZERLAND 
Baerlocher A.G. 
Forrlibuckstrasse 110 
8005 ZOrich 
Phone: 1-429900 
Telex: 53118 

FAR EAST 
Headquarters 

Monolithic Memories Japan KK 
Parkside-Flat Bldg. 
4-2-2, Sendagaya 
Shibuya-Ku 
Tokyo 151 
Phone: 3-4039061 
Telex: 781-26364 

AUSTRALIA 
R& 0 Electronics Pty Ltd. 
23 Burwood Rd. 
Burwood, Vic. 3125 
Phone: 288-8232 
Telex: AA33288 

INDIA . 
Chawla Salas 
3481, Netaji Subhash Marg. 
Oaryaganj, New Oelhi-110002 
Phone: 277388 
zenith Electronics 
541 Panchratna 
Mama Parmanand Marg 
Bombay 4 
Phone: 384212 
Telex: 0113152 
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Bipolar 
LSI 'Data Book 

1165 East Arques Avenue 
Sunnyvale, CA 94086 

TEL: (408)739-3535 
TWX: (910)339-9229 

MMI reserves the right to make changes in order to improve circuitry and supply the best product possible. 
MonoI~hic Memories cannot assume responsibility for the use of any circuitry described other than circu~ry 

entirely embodied in their product. No other circu~ patent licenses are implied. 

Printed in U.S.A./T-200/7-78 / 25M 


