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schematic diagram 
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OUTPUT A 

OUTPUT B 

TEST POINT. 0------' '----.... -<1 .... __ ........... 0000 

connection diagram 

Dual-In-Line Package 
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Interface Circuits 

LM55107A/LM75107A,LM55108A/LM75108A, 
LM163/LM363 dual line receivers 
LM75207,LM75208,LM363A dual MOS sense amplifiers 

general description 

The nine products described herein are TTL 
compatible dual high speed circuits intended for 
sensing in a broad range of system applications. 
While the primary usage will be for lone receivers 
or MOS sensing, any of the products may effec· 
tively be used as voltage comparators, level trans· 
lators, window detectors, transducer preamplifiers, 
and In other sensing applications. As digital line 
receivers the products are applicable with the 
LM55109!LM75109 and LM55110!LM75110com· 
panlon drivers, or may be used in other balanced 
or unbalanced party·llne data transmission systems. 
The Improved Input sensitivity and delay specifi· 
cations of the LM75207, LM75208 and LM363A 
make them ideal for sensing high performance 
MOS memories as well as high sensitivity Ii ne 
receivers and voltage comparators. TRI-STATE® 
products enhance bused organizations. 

connection diagrams 

INPUT ,. 

Dual-ln-Line Package 

INPUT IIilPUT omUT STROBE 
\/c:c:- 2A ZI Ie 2V ZO 

'NPUT Ne OUTPtlT STROlE STROlE GNO 
18 IV 16 S 

Ta'VIEW 

product selection guide 

features 

• High speed 17 ns typ 

• TTL compatible 

• I nput sensitivity ±10 mV or ±25 mV 

• Input common·mode range ±3V 

• High input Impedance with normal Vee, or 
Vee = OV 

• Strobes for channel selection 

• TRI·STATE outputs for high speed buses 

• Dual circuits 

• Sensitivity guaranteed over full common·mode 
range 

• LogiC Input clamp diodes 

• 14 pin cavity or molded dual·ln·llne package 

• Standard supply voltages ±5V 

v~· 

INPUT 
'A 

Dual·ln-Line Package 

INM INPUT omUT STROBE 
Vcc- ZA ZI Ne 2Y 28 

INPUT Ne OUTPUT STROB! DISABLE GilD 
II IV ,. D 

TOP VIEW 

TEMPERATURE-+ --55°C~TA $+125°C OOC5TA 5+70oC 

PACKAGE-+ CAVITY DIP CAVITY OR MOLDED DIP 

INPUT SENSITIVITY-' ±25mV ±25mV ±10mV 

OUTPUT LOGIC! 

TTL Active Pull up LM55107A LM75107A LM75207 
TTL Open Collector LM55108A LM75108A LM75208 
TTL TRI STATE LM163 LM363 LM363A 

8·79 
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absolute maximum ratings 
Supply Voltage, Vee+ 
Supply Voltage, Vee­
Differential Input Voltage 
Common Mode Input Voltage 

operating conditions 

Supply Voltage Vee + 

Supply Voltage Vee-

Operating Temperature Range 

typical applications 

MIN 

4.SV 

-4.5V 

-55°C 

7V 
-7V 
±6V 
±5V 

LM55107A, 
LM55108A, 

LM163 

NOM 

5V 

-5V 

to 

Strobe Input Voltage 
Storage Temperature Range 
Power DISSipation 

Lead Temperature (Soldering, 10 sec) 

55V 
--£5°e to +150o e 

600mW 
300°C 

LM75107A, LM75207 
LM75108A, LM75208 

LM363, LM363A 

MAX MIN NOM MAX 

5.5V 4.75V 5V 525V 

-55V -475V -SV -S.25V 

+125°e oOe to +70o e 

Line Receiver Used in a 
Party-Line or Data-Bus System 

II 

TWISTED PAIR 
TRANSMISSION 
LINE 

1/ "" 1/ 
! 
/\ lo"~ 
II 

U~~~:,CO;'I~~~~I~~E 
ORLMI63 

LINE DRIVERS ARE 
LMSS10~llM551'O 
ORDM7831 

line Receiver Used in MOS Memory System 

TTL TOMOS 
DRIVERS 



r- r-s:: s:: 
LM55107A/LM75107A, LM55108A/LM75108A ...& U1 0) U1 
dc electrical characteristics (TMIN :'STA :'STMAX ) 

W ...& 
........ 0 r- .... 

LIMITS s:: ~ 
PARAMETER CONDITIONS LM55107AiLM75107A LM5510BAiLM7510BA UNITS W r-0) s:: MIN TVP MAX MIN TVP MAX W 

High Level Input Current Vee + = Max, Vee - '" Max, r .... 
30 75 30 75 "A U1 

Into 1 A, 1 B, 2A or 28 (lIH) VID = 0 5V, VIC = -3V to 3V s:: ...& 

Low Level I nput Current Vee + '" Max, Vcc - '" Max, .... 0 
-10 -10 "A .... 

IntolA,lB.2Aor28 (IlL) V ID '" -2V, VIC'" -3V to 3V U1 » I\) 
High Level Input Current Vee + '" Max, Vee - '" Max, 

40 40 "A 0 r-
IntolGor2G (lIH) V 1H1S) '" 2 4V .... s:: 
High Level Input Current Vee + '" Max, Vee - '" Max, 

1 1 mA r- U1 
Into lGor2G (lIH) V 1H1S) '" Max Vee + s:: U1 
Low Level Input Current Vee + '" Max, Vee - '" Max, .... ...& 

-16 -16 mA 0 
Into 1 G or 2G (lId VIL(S) '" 0 4V U1 CO 
High Level Input Current Vee += Max, Vcc -= Max, 

I\) » 80 80 "A 0 
Into S (lIH) V1H(S) =24V CO ........ 

r-
High Level Input Current Vee + "" Max, Vcc - = Max, 

2 2 mA r- s:: Into S IIIH) V 1H (S) '" Max Vee + s:: .... 
Low Level Input Current Vee + = Max, Vee - = Max, 

-32 -32 mA W CJ1 
Into S (IlL) VILIS) '" 0 4V ... 

0) 0 
High Level Output 

Vce + "" Mm, V CC - "" Min, W CO 
Voltage (VOH ) 

ILOAO '" ~400J.LA, VIO '" 25 mY, 24 V » » Vie'" -3V to 3V 

Low Level Output 
Vcc + "" Mm, V CC - = Min, 

Voltage (Vod 
ISINK "" 16 rnA, V IO '" -25 mV, 04 04 V 
VIC'" -3V to 3V 

High Level Output Vee + = Mm, Vee - "" Mm 
250 "A Current (lOH) VOH = Max Vee + 

Short Circuit Output 
Vec + '" Max, Vee - '" Max 

Current (los) 
-18 -70 mA 

High LogiC Level Supply Vee + = Max, Vee - = Max, 
18 30 18 30 mA 

Current From V ce (teCH +) VIO '" 25 mV, T A "" 25°C 

High LogiC Level Supply Vcc + '" Max, V ee - = Max, 
--114 -15 -84 -15 mA 

Current From Vee (lecH-) V IO =25mV, TA = 25°C 

Input Clamp Voltage on Vee + = Mm, Vee - = Min, -1 -15 -1 -15 V 
Gor S (Vtl liN =-12mA,TA "'25°C 

ac switching characteristics (Vcc+ = 5V, Vcc - = -5V, TA = 25°C) 

LIMITS 

PARAMETER CONDITIONS LM55107A/LM75107A LM55108A/LM75108A UNITS 

MIN TVP MAX MIN TVP MAX 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and RL = 390n, CL = 50 pF 17 25 "' 
B to Output (Note 1) (tpLH (0)) 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and RL '" 390n, CL '" 15 pF 19 25 "' 
B to Output (Note 1) (tpLH (0)) 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and RL '" 390n, CL = 50 pF 17 25 n, 
B to Output (Note 1) (tpHL(O)) 

[;]I Propagation Delay Time, High to Low 
Level, From Differential Inputs A and AL '" 390n, CL '" 15 pF 19 25 n, 
B to Output (Note 1) (tpHL1Q)1 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to ~L '" 390n, CL = 50 pF 10 15 "' 
Output (tPLH IS}) 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to RL = 390n, CL -= 15 pF 13 20 n, 
Output (tPLH (5») 

Plopdgatlon Delay Time, High to Low 

Level, From Strobe Input G or 5 to RL = 390n, CL = 50 pF 8 15 n, 
Output (tPH LIS}) 

Propagation Delay Time, High to Low 

Level, From 5tlobe Input G or 5 to AL 0 390H, CL - 15 pF 13 20 "' 
Output (tPHLlSI) 

Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output. 
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LM75207. LM75208 
dc electrical characteristics (O°C:S T A :S +70°C) 

LIMITS 

PARAMETER CONDITIONS LM75207 LM75208 

MIN TVP MAX MIN TVP 

High Level Input Current Vee + = Max. Vee - = Max, 
30 75 30 Into lA. lB, 2Aor 28 (I,H) V,O = 0 5V. V'c = -3V to 3V 

Low Level I nput Current Vee + '" Max, Vee - = Max, 
-'0 

Into lA, lB, 2Aor28 (IlL) V ID = -2V, V'C = -3V to 3V 

High Level Input Current Vee + = Max, Vee - = Max, 
40 

Into lG Dr 2G (I,H) V'H1S) = 2 4V 

High Level Input Current Vee + = Max, Vee ~ = Max, 
IntolGor2G (I,H) V'H(SI = Max Vee 

Low Level Input Current Vee + '" Max, Vee -;. Max, 
-, 6 

Into lG or 2G (I,L) V'L(S) '" 0 4V 

High Level Input Current Vee + = Max, Vcc - = Max, 
80 

Into S (lIH) V'H(SI = 24V 

High Level Input Current Vee + = Max, Vcc~ = Max, 
Into S (lIH) V ,H (S) = Max Vee 

Low Level Input Current Vcc + = Max, Vcc - = Max, 
-32 

Into$Old V'l{Sl =' 04V 

High Level Output 
Vee + '" Min, Vee - '" Mm, 

Voltage (VOH ) 
I LOAD '" -400p.A, V ,D '" 10 mV, 24 
VIC'" -3V to 3V 

Low Level Output 
Vee +" Min, Vee -" Min, 

Voltage (VOL I 
ISINK '" 16 mA, V,O '" -10 mV, 04 
Vie'" -3V to 3V 

High Level Output Vee + '" Mm, Ve~- = Min 
Current (I OH ) VOH = Max Vee 

Short Circuit Output 
Vee +" Max, Vee -", Max -'8 -70 

Current (los) 

High LogiC Level Supply Vee + = Max, Vee - '" Max, 
'8 30 '8 Current From Vee (lceH+) V,O = 10 mV, TA = 25°C 

High LogiC Level Supply Vec + = Max, Vee - '" Max, 
-84 -'5 -84 

Current From Vee OecH-) V,O = 10 mV, TA = 25°C 

Input Clamp Voltage on Vce +.::: Min, Vee - '" Min, -, -, 5 -, 
Gor S (V,) liN =-12mA, TA '" 2SoC 

LIMITS 

PARAMETER CONDITIONS LM75207 LM75208 

MIN TVP MAX MIN TVP 

Propagation Delay Time, Low to High 

Level. From Differential Inputs A and RL '" 4700, CL '" 15 pF 35 
B to Output (Note 11 (tPLH (0») 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and RL '" 4700, CL '" 15 pF 
B to Output (Note 1) (tPLH (0») 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and RL '" 4700, CL '" 15 pF 20 
Btooutput (Note 1) ttpHL(O») 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and RL = 4700, CL = 15 pF 

Bto Output (Note 1) (tpHL(od 

Propagation Delay Time, Low to High 
Level, From Strobe Input G or S to RL = 4700, CL := 15 pF 17 
Output (tpLH (S») 

Propagation Delay Time, Low to H.igh 
Level, From Strobe Input G or S to RL '" 470n, CL = 15 pF 
OutPUt (tpLH (S») 

Propagation Delay Time, High to Low 
Level, From Strobe Input G or S to RL '" 470n, CL '" 15 pF 17 
Output (tPHLiSl) 

Propagation Delay Time, High to Low 
Level, From Strobe Input G or S to RL = 4700, CL = 15 pF 

Output (tPH LiS») 

Not8 1: Differential input IS +10 mV to -30 mV pulse. Delays read from 0 mV on input to 1.SV on output. 

UNITS 

MAX 

75 "A 

-'0 "A 

40 "A 

mA 

-, 6 mA 

80 "A 

mA 

-32 mA 

V 

04 V 

250 "A 

mA 

30 mA 

-'5 mA 

-1.5 V 

UNITS 

MAX 

35 

20 

17 

17 



LM163/LM363 
dc electrical characteristics (TMIN ::;TA ::;TMAX ) 

LIMITS 

PARAMETER CONOITIONS LM163/LM363 

MIN TYP 

High Level Input Current Vcc+;: Max, Vcc - '" Max, 
30 

IntolA,lB,2Aor2B (lIH) V IO '" 0 5V, VIC"" -3V to 3V 

Low Level Input Current Vee + '" Max, Vcc - = Max, 

Into lA, lB,2Aor2B (tIL) V jO '" -2V, VIC'" -3V to 3V 

High Level I nput Current Vee + = Max, Vcc - = Max, 

Into lG, 2G or 0 (lIH) V1H(S) = 2 4V 

High Level I nput Current Vee + = Max. Vcc~ = Max, 
Into lG, 2G or 0 (I,H) V1H(S) = Max Vee 

Low Level I nput Current Vcc + = Max, Vcc -= Max, 

Into 0 (lId V1L(O) = 04V 

Low Level Input Current Vee + = Max, V cc - = Max, 

Into lG or 2G (lId V1H(O) = 2V. V1L(GI '" 0 4V 

low Level Input Current Vee + = Max, Vee - = Max, 
Into 1G or 2G (lId V1L(O) '" 0 8V, V'L(G) = 0 4V 

High Level Output 
Vee + = Mm, Vcc - = Mm, 

'LOAD = -2 rnA, VIO = 25 mY, 24 
Voltage (VOH ) 

VIL(OI '" 08V, VIC'" -3V to 3V 

low Level Output 
Vee + '" Mm, Vec - '" Mm, 
ISINK '" 16mA, VIO =-25mV, 

Voltage (VaLl 
V1L(OI "" a 8V, Vie "'-3V to 3V 

Output Disable Current Vec + "" Max, Vee - = Max, 

(100) V1H(O):: 2V, VOUT '" 2 4V 

Output Disable Current Vee + = Max, Vee - = Max, 

(1001 VIH(OI = 2V, V OUT = 0 4V 

Short CirCUit Output Vce + "" Max, V1L(O) = 0 BV, -18 
Current (los) Vec - = Max 

High Logic level Supply Vce + = Max, Vec - = Max, 
28 

Current From Vec + (lecH+) VIO =25mV, TA = 25°C 

High logic level Supply Vee+ = Max, Vee - = Max, 
-84 

Current From Vec - (lecH-) VIC = 25mV, TA =25°C 

Input Clamp Voltage on Vee+ = Mm, Vee -= Min, 
-1 

GorD (Vd liN = -12 mA, T A = 2Soc 

ac switching characteristics (VCC + =5V, Vcc -=-5V,TA = 25°C) 

PARAMETER 

Propagation Delay Time, low to High 

Level, From Differential Inputs A and 
B to Output (Note 1) (tpLH (O)) 

Propagation Delay Time, High to Low 
Level, From Differential Inputs A and 

8to Output (Note 1) ItPHL(od 

Propagation Delay Time, low to High 
level, From Strobe Input G to 

Output (tpLH(SI) 

Propagation Delay Time, High to low 
level, From Strobe Input G to 

OutPUt (tPH L (SI I 

Disable low to High to Output High 
toOff (tlHI 

Disable low to High to Output Low 

to Off ltoHI 

Disable High to Low to Output Off 
to High ItH1 ) 

Disable High to lov.: to Output Off 

to Low (tHO I 

CONDITIONS 

RL '" 390n, CL = 50 pF 

RL = 390n, CL = 50 pF 

RL '" 390n. CL = 50 pF 

RL = 390n, CL '" 50 pF 

RL = 390n, CL, = 5 pF 

RL '" 390n, CL = 5 pF 

RL = lk to OV, CL = 50 pF 

RL = 3900, CL = 50 pF 

LIMITS 

LM163/LM363 

MIN TYP 

17 

17 

10 

MAX 

75 

-10 

40 

-16 

-40 

-16 

04 

40 

-40 

-70 

40 

-15 

-15 

MAX 

25 

25 

15 

15 

20 

30 

25 

25 

Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output. 

UNITS 

"A 

"A 

"A 

rnA 

rnA 

"A 

rnA 

V 

V 

"A 

"A 

rnA 

rnA 

rnA 

V 

UNITS 

8·83 

;-
3: 
"'-I 
CJ1 
N 
Or-

~3: 
3:8: 
"'-1-" 
CJ10 
N OO 
O~ 
00r-
;-3: 
3:"'-1 
WCJ1 
0)-" wg 
~~ 



«« 
COM 
OCD 
~M 

~:?! 
:?!...I ...I ' ...... CO «0 
CON 
Olt) 
~ ..... 
It):?! 1t)...I 
:?!....: 
...10 
'N «It) .......... 

~:?! 1t)...I ..... ' 
:?!M ...ICD 
...... M 
«:?! 
..... ...1 
0 ...... 
~M It)CD 
It)~ 

:?!:?! 
...1...1 

8-84 

LM363A 
dc electrical characteristics (O°C::; T A::; +70°C) 

LIMITS 

PARAMETER CONDITIONS LM363A 

MIN TYP MAX 

High Level Input Current Vee + = Max, Vee -" Max, 
30 75 

Into lA, lB, 2Aor 28 (lIH) V jO = 0 5V, VIC = -3V to 3V 

Low Level Input Current Vee + = Max, Vee -"" Max, -10 
Into 1 A, 1 B, 2A or 28 (lId V jD = -2V, VIC = -3V to 3V 

High Level Input Current Vee +" Max, Vee - = Max, 

Into lG, 2G or 0 (lIH) VIHISI = 2 4V 
40 

High Level Input Current Vee ~ = Max, Vee ~" Max, 1 
Into lG, 2G or 0 (IIHI VIHISI =MaxV cc 

Low Level Input Current Vee + = Max, Vee - = Max, 
-16 

Into 0 (IILI VILIDI = a 4V 

Low Level Input Current Vee + = Max, Vee - "" Max, -40 
Into lG or 2G (IlL) V 1HtD1 = 2V, VILIGI = 0 4V 

Low Level Input Current Vcc+=Max,V cc - = Max, 
-16 

Into lG or 2G (IlL) V 1U01 = 0 8V, VILIGI "- 0 4V 

High Level Output Vee + = Min, Vcc - = Min, 

Voltage (V OH ) ILOAO '" -2 mA, V IO '" 10 mV, 24 

VILIOI '" 0 8V, VIC'" -3V to 3V 

Low Level Output Vcc + '" Mm, Vcc - '" Min, 

Voltage (VOL) ISINK "" 16 mA, V IO '" -10 mV, 04 
VILIO) '" 0 av, VIC'" -3V to 3V 

Output Disable Current VCC + '" Max, Vec - '" Max, 
40 

(100) V IHIO) '" 2V, V OUT '" 2 4V 

Output Disable Current Vce + '" Max, Vcc - '" Max, -40 
(100) V IHIO] '" 2V, V OUT '" 0 4V 

Short Circuit Output Vee + '" Max, VILIO] '" 0 av, -18 -70 
Current Has) VCC - '" Max 

High LogiC Level Supply Vee + = Max, V ce - '" Max, 
28 40 

Current From Vee + (teCH +) VIO = 10mV, TA =25°C 

High LogiC Level Supply Vee + '" Max, V cc - = Max, 
-84 -15 

Current From Vce- (t ecH -) VIO = 10 mY, TA '" 2SoC 

Input Clamp Voltage on Vee + = Min, Vec - '" Mm, 
-1 -15 

GorD (Vd liN'" -12 mA, T A = 2SoC 

ac switching characteristics (Vcc+=5V, Vcc -=-5V, TA = 25°C) 

LIMITS 

PARAMETER CONDITIONS LM363A 

MIN TYP MAX 

Propagation Delay Time, Low to High 
Level, From Differential Inputs A and RI- '" 470n, CL = 15 pF 35 
BtoOutput (Note 1) (tPLH(od 

Propagation Delay Time, High to Low 

Level, From Differential Inputs A and RL '" 470n, CL '" 15 pF 20 
BtoOutput (Note 1) (tpHLIO)) 

Propagation Delay Time, Low to High 

Level, From Strobe Input G to AI.. = 470n, CL = 15 pF 17 
OutPUt (tPLH IS)) 

Propagation Delay Time, High to Low 

Level, From Strobe Input G to AI.. = 470n, CL = 15 pF 17 
Output (tpHLIS]) 

Disable Low to High to Output High 
AI.. = 470n, CL '" S pF 20 

to Off (t'H) 

Disable Low to High to Output Low 
AL = 470n, CL '" 5 pF 30 

to Off (tOH) 

Disable' High to Low to Output Off 
AI.. = 1 k to OV, CL = 15 pF 25 

to High (tHl) 

Disable High to Low to Output Off. 
AI.. = 470n, CL = 15 pF 25 

to Low (tHO) 

Note 1: Differential input is +10 mV to -30 mV pulse. Delays read from 0 mV on input to 1.5V on output. 

UNITS 

"A 

"A 

pA 

mA 

mA 

pA 

mA 

V 

V 

"A 

.A 

mA 

mA 

mA 

V 

UNITS 

"' 

"' 

"' 

"' 

"' 

"' 

"' 
n, 



schematic diagrams 

lM55107A/lM75107A, lM75207 
lM5510BA/LM7510BA, lM7520B 

v~·o--.... -t---~-... - .... -t------~--""-""'-------, , 
go, 

'80 
9" 

85K 

INPUTB 

INPUT A 0---.... --' 

4K 

~ 
120~ 

16K , 

. t'-----t 
~*' j.. ...... ! 

t-'. 
I .&. ... , , 
~ I 

~4K : 

I 
I 

OUTPUT 

,---~-+~--~~~-~--oGN' 
3K 3K 

L..---f--+----oSTROBEG 

",---""-----0 STROBES 

vcc-o-__ .... ___ ... _~ __ .... _____ ---l 

NOTE 1 1/2 OF THE DUAL CIRCUIT IS SHOWN 

NOTE 2 .. INDICATES CONNECTIONS COMMON TO SECOND HALF OF DUAL CIRCUIT 

NOTE J COMPONENTS SHOWN WITH DASH LINES ARE APPLICABLE TO THE lM55107A, 
lM15107A, AND lM75201 ONLY 

lM163/lM363, lM363A 

Vcc + o--.... -t---~-... - .... -t------~--t----1-----, 

INPUTB 

INPUT A o---+--...J 

OUTPUT 

... ---1f---++----.-.-..... --+--o GN' 

JK JK 

85K 

vcc-o---.... ---... _ ..... --... --------l 
NOTE 1 112 OF THE DUAL CIRCUIT ISSHQWN 

NOTE 2 * INDICATES CONNECTIONS COMMON TO 
SECOND HALF OF DUAL CIRCUIT 

'----... ____ +--o STR08EG 

DISABLED 
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Interface Ci rcuits 
LM75324 memory driver with decode inputs 

general description 
The LM75324 IS a monolithic memory driver 
which features two 400 mA (source/sink) sWitch 
pairs along with decoding capability from four 
address lines Inputs Band C function as mode 
selection lines (source or sink) while lines A and 
D are used for SWitch-pair selection (output pair 
VIZ or W/X). 

features 
• Output capability 400 mA 

• High voltage outputs 

• Dual sink/source outputs 

• Internal decoding and timing Circuitry 

• Fast SWitching times 

• Operation 

• DTL/TTL compatible 

• Input clamping diodes 

schematic and connection diagrams 

TIMI"G 
INPUTS 

.--1>-...... -----..---1>--------...... --------<>,,, 

ADDRESS 
INPUTS " MODESELrCT 

~'''"'::~·:'C>''l~l-t~+==~ 
SELECL 00-.... + __ 1-' 

Dual·ln-Line Package (J) 

OUTPUT OUTPUT SOU ACE OUTPUT OUTPUT 
GNU Z V COLLEt X W GND 

2 ISI/IIK) Vee ~SO URCE) TO RS (SOURCE) (SINK) I 

Dual-In-Line Package IN) 

OUTPUT OUTPUT SOURCE OUTPUT OUTPUT 
Z V COLLEC X W 

!SINK) Vee (SOURCE) TORS (SINK) 



absolute maximum ratings 

Supply Voltage Vee (Note 1) 
Input Voltage (Note 2) 
Operating Case Temperature Range 
Continuous Total Power DISSipation at 

lor Below) +70oC Case Temperature 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 

17V 
5.5V 

O°C to +70°C 

800 mW 
-65°C to +150°C 

300°C 

dc electric'al characteristics (Vee = 14V, Te = o°c to +70°C unless otherwise noted) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Input Voltage Required to Insure logical 
Figure 1 35 V 

"'" At Any Input (V IN(1)) 

Input Voltage Required to Insure Logical 
Figure 1 0.8 V 

"0" At Any Input (V IN1OJ ) 

Logical"'" Level Address Input 
VIN '" 5V, Figure 1 200 I"A 

Current (1INI1)) 

Logical"'" Level Tlmmg Input 
VIN '" 5V, Figure 1 100 I"A 

Current (1INI1)) 

Logical "0" Level Address Input 
VIN = av, Figure 1 -6 mA 

Current (I'Nlo)1 

Logical "0" Level Tlmmg Input 
VIN "" OV, Figure 1 -12 mA 

Current {lINIO)1 

Smk Saturation Voltage (Vsat ) 'SINK':';:: 420 rnA, RL = 53Q, Figure 2 075 085 V 

Source Saturation Voltage (V$at) 
'SOURCE':::::: -420 rnA, Rl = 47 Sil, 

075 085 V 
Figure 2 

Output Reverse Current (Off State) (lOFF) VIN = OV, Figure 1 125 200 I"A 

Supply Current. Atl Sources and Sinks 
VIN == av, Figure 3 125 15 mA 

Off IIcci 

Supply Current, Either Sink Selected (Icc) Figure 4 30 40 mA 

Supply Current, Either S,ource Selected (lcd Figure 4 25 35 mA 

Input Clamp Voltage IV 1) liN "= -12 mA, T A "= 25°C -15 V 

ac switching ch aracteristics (Vee = 14V, Te = 25°C) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Propagation Delay Time to Logical "1" 
90 ns 

Level, Source Output (tPd1 ) Au'" 53n, RL2 = 500n, CL = 20 pF, 

Propagation Delay Time to Logical "0" Figure 5 

Level, Source Output (tpdO) 
50 ns 

Propagation Delay Time to Logical "1" 
Level, Smk Output (tpd1 ) 

110 ns 

Propagation Delay Time to Logical "0" AL '" 53n, CL '" 20 pF, 

Level, Sink Output (tpdO ) 
Figure 6 40 ns 

Smk Storage Time (~) 70 ns 

Note 1: Voltage values are with respect to network ground terminal. 

Note 2: Input Signals must be zero or positive with respect to network ground terminal 
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~ truth table 
...... 

~ 
INPUTS 

ADDRESS TIMING 

A B C D E F G 

0 0 1 1 1 1 1 

0 1 0 1 1 1 1 

1 1 0 0 1 1 1 

1 0 1 0 1 1 1 

X X X X 0 X X 

X X X X X 0 X 

X X X X X X 0 

OUTPUTS 

SINK SOURCES SINK 

W X Y Z 

ON OFF OFF OFF 

OFF ON OFF OFF 

OFF OFF ON OFF 

OFF OFF OFF ON 

OFF OFF OFF OFF 

OFF OFF OFF OFF 

OFF OFF OFF OFF 

test circuits and switching time waveforms 

8·88 

fTlMiNGiNPiirs ------ - ---, 

E Vee ¢f-------<O +'4\1 

TEST 
PER 

TRUTH 
AND 

TEST 
TABLeS 

~SEE NOTES) 

NOTES I CHECK VINI 1) AND '1".(01 PER TRUTH TABLE 

NOTES 2 MEASURE IINlOl PfR TEST TABLE 

NOTES 3 WHEN MEASURING liNn). ALL OTHER INPUTS ARE AT GND EACH INPUT IS 
TESTED SEPARATELY 

TEST TABLE FOR I'NIDI 

APPLY 3.5V GROUND 

B, C, E, F, and G Aand 0 

B. C. E. F.and G A and 0 

A. D. E, F, and G Band C 

A, D, E, F,and G Band C 

A, B, C, D, F, and G E 

A, B, C, D, E,and G F 

A, B, C, D, E, and F G 

I 
I 

+13'1 

>-.-t----oO .,. 

TEST 

I 'NIDI 

A 

D 

B 

C 

E 

F 

G 

FIGURE 1. VIN(OI. VIN(l). IIN(OI. IIN(l). and IOFF 



test circuits and switching time waveforms (con't) 

'5V SEE 
TRUTH 
TABLE 

'5V riMirW1;uTs"---------,¢ 
Vee ·------0 +14V 

I 
I 

}--......... -'V'IIr-o+23V 

}-... +----{)." 

VSAT 

1 
NOTE THIS PARAMETER MUST 8E MEASURED USING PULSE TECHNIQUES tp. 500 "s. duty cycle S 1% 

FIGURE 2. V(SATI 

~,;;;-,;;uTs'"---------A ~ 

Vccyl-' ------0 +14V 

I 
I 53!! 

,," 
(NON INDUCTIVE) 

}---<H~'WIr--o +Z3V 

TID33 

H~I------{) '3V 

FIGURE 3. ICC (All Outputs Off) 
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test circuits and switching time waveforms (con't) 

+35V 

," 
SEE 

NOTE 
2 

SEE 
NOTES 

+35V ~--------------I I TIMING INPUTS ¢ I 

I v~ f-. :..' -~----_o +14V 

I 

I 

NOTE 1 GND A AND B, APPLY +35V TO C AND 0, 
AND MEASURE Icc (OUTPUT W IS ON) 

NOTE 2 CND B ANO D. APPLY +3 5V TO A AND C. 
AND MEASURE Icc (OUTPUT liS ON) 

NOTE 3 GND A AND C, APPl V +l5V TO BAND 0, )-.... -----0 +3V AND MEASURE Icc (OUTPUT X IS ON) 

FIGURE 4. Icc (One Output On) 

+5V ITiMiNGiNPliTS----------, 

I Vee 91------0 +I4V 

I 
I 
I 
}-....... --"M~-o +2lV 

'--f'l--o tllV 

TID3l 

}--t--1I-"""1r-O OUTPUT )( 

>-+--._-.....--<> OUTPUT V 

50.", --------j 
'5V----+--r----~ I 

INPUT 

"''')'. 
. . .. 

O~~~U~ -------' 

FIGURE 5. Source-Output Switching Times 

NOTE 4 GND C AND 0, APPLY +3 5V TO A AND B, 
AND MEASURE Icc (OUTPUT V IS ONl 

NOTE 1 THE INPUT WAVEfORM IS SUPPLIED BY A 
GENERATOR WITH THE FOLLOWING CHARACTERISTICS 
t, ~ I, ~ 10 ns. DUTY CYCLE S 1%, AND 20UT ~ SOli 

NOTE 2 WHEN MEASURING DELAY TIMES AT OUTPUT 
X, APPLY +5V TO INPUT 0, AND GND A WHEN MEASUR 
ING DElAY TIMES AT OUTPUT Y. APPLY +5V TO INPUT 
A. AND GND 0 

NOTE J CL INCLUDES PROBE AND JIG CAPACITANCE 

NOTE 4 UNLESS OTHERWISE NOTED All RESISTORS 



test circuits and switching time waveforms (con't) 

SEE 
NOTE 

2 

rTiMiNGiNPii'Ts----------..., 

I v" 9 ___ -----<0 H4V 

I 
I 

R, 
53!! 5. 

(NON INOUCTlVE~ 
}-.... --1 ...... w..--o +2JV 

'-... i--<> +1lV 

TI033 

NOTE 1 THE INPUT WAVEfORM IS SUPPLIED BY A 
GENERATOR WITH THE FOLLOWING CHARACTERISTICS 
t, ~ It ~ 10 lIS, DUTY CYCLE 51%, ZOUT '" 5011 
NOTE 2 WHEN MEASURING DElAY TIMES AT OUTPUT 
W, APPLY +5V TO INPUT 0, AND GNO A WHEN MEASUR 

11.-+-----0 +lV ~~GA~riLt:OT~MES AT OUTPUT Z. APPl Y +5V TO INPUT 

NOTE J Cl INCLUDES PROBE AND JIG CAPACITANCE 

)---">-----0 OUTPUT 

INPUT 

.v 

OUTPUT -----, 

FIGURE 6. Sink-Output Switching Times 
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Interface Circuits 

LM55325/LM75325 memory drivers 
general description 
The LM55325 and LM75325 are monolithic mem­
ory drivers which feature high current outputs as 
well as Internal decoding of logiC Inputs. These Cir­
CUits are deSigned for use with magnetic memories 

The CirCUit contains two 600 mA sink-switch 
pairs and two 600 mA source-switch pairs Inputs 
A and B determine source selection while the 
source strobe (S,I allows the selected source turn 
on In the same manner, Inputs C and 0 determine 
Sink s~lectlon while the Sink strobe (S2 1 allows the 
selected Sink turn on 

Sink-output collectors feature an Internal pull-up 
reSIStor In parallel With a clamping diode connected 
to V CC2 This protects the outputs from voltage 
surges associated With sWitching inductive loads 

The source stage features Node R which allows 
extreme fleXibility In source CUI rent selection by 
controlling the amount of base drive to each source 
tranSIStor ThiS method of setting the base drive 
brings the power associated With the reSIStol out­
Side the package thereby allOWing the CirCUit to 

operate at higher source currents for a given 
junction temperature If thiS method of source 
current setting IS not deSired, then Nodes Rand 
RINT can be shorted externally activating an 
Internal reSIStor connected from V CC2 to Node R 
ThiS prOVides adequate base drive for source 
currents up to 375 mA With V CC2 = 15V or 
600 mA With VCC2 = 24V. 

The LM55325 operates over the full military 
temperature range of -55°C to +125°C, while the 
LM75325 operates from O°C to +70°C 

features 
• 600 mA output capability 

• 24V output capability 

• Dual Sink and dual source outputs 

• Fast SWitching times 

• Source base drive externally adjustable 

• Input clamping diodes 

• DTLlTTL compatible 

schematic and connection diagrams 

Dual-In-Llne Package 

truth table 
ADDRESS INPUTS STROBE INPUTS OUTPUTS 

SOURCE SINK SOURCE SINK SOURce SINK 

A B C 0 51 '2 W X v Z 

L H X X L H ON OFF OFF OFF 

H L X X L H OFF ON OFF OFF 

X X L H H L OFF OFF ON OFF 

X X H L H L OFF OFF OFF ON 

X X X X H H OFF OFF OFF OFF 

H H H H X X OFF OFF OFF OFF 

,,10lwo"3t ll'V '''''' "m,' 



absolute maximum ratings 
Supply Voltage Veel (Note 1) 7V 
Supply Voltage VeC2 (Note 1) 25V 
Input Voltage (Any Address or Strobe Input) 55V 
ContinUOus Total DISSipation at (or Below) 

+ 70°C Free-Air Temperature (Note 2) 800mW 
Operating Temperature Range LM55325 -55°C to +125°C 

LM75325 O°C to +70°C 
Storage Tempetature Range -65"C to +150°C 
Lead Tempel ature (Soldel mg, 10 sec) 300°C 

dc electrical characteristics 
LIMITS 

PARAMETER CONDITIONS LM55325 LM75325 

MIN TYP* MAX MIN TYP* 

High Level Input Voltage 
Figure 1 and 2 

(V 1H ) 

Low Level Input Voltage 
Figure 3 and 4 08 

(V1d 

Vee1 '" 4 5V, VCC2 = 24V, 
Input Clamp Voltage (VI) liN = -12 mA, T A'" 2SoC, -13 -17 ·1 3 

Figure 5 

Source Collector$ Termmal Vee, = 4 5V, VCC2 = 24V, 
500 

Off State Current (lOFF) Full Range, Figure 1 

Source Collectors Termmal Vec1 =45V,VCC2 =24V, 
150 

Off State Current (I OFF ) T A '" 25°C, Figure 1 

High Level Sink Output Vee1 '" 4 5V, Vee2 '" 24V, 
Voltage (VOH ) lOUT'" OV, Figure 2 

19 23 19 23 

Saturation Voltage Source 
VeC1 '" 4 5V, VCC2 '" 15V, 

RL = 24n, ISOURCE "" -600 rnA, 09 
OutPuts~" (VSAT ) 

Full Range, (Note 3) Figure 3 

Saturation Voltage Source 
Vee1 '" 4 5V, VCC2 '" 15V, 

RL '" 24n, ISOURCE ::,; -600 rnA, 043 07 043 
Outputs .... (VSAT ) 

T A '" 25°C, (Note 3) Figure 3 

Saturation Voltage Sink 
VCC1 ::= 4 5V, VCC2 = 15V, 

RL ::= 24n, ISINK ~ 600 mA, 09 
Outputs"" (VSAT ) 

Full Range, (Note 3) Figure 4 

Saturation Voltage Sink 
VCC1 '" 4 5V, VCC2 '" 15V, 

RL '" 24n, ISINK ~ 600 mA, 043 07 043 
Outputs ** (VSAT ) 

T A '" 25"C, (Note 3) Figure 4 

Input Current at Maximum VCC1 '" 5 5V, VCC2 '" 24V, 

Input Voltage Address Inputs (ld VI'" 5 5V, Figure 5 

Input Current at Maximum VCC1 = 5 5V, VCC2 '" 24V, 

Input Voltage Strobe Inputs (II) VI ::= 5 5V, Figure 5 

High Level Input Current VCC1 '" 5 5V, VCC2 '" 24V, 40 
Address Inputs (lIH) VI"" 2 4V, Figure 5 

High Level Input Current Vec1 '" 5 5V, VCC2 '" 24V, 
80 

Strobe Inputs (lIH) VI'" 2 4V, Figure 5 

Low Level Input Current VCC1 '" 5 5V, VCC2 '" 24V, 

Address Inputs (lId VI ::= 0 4V, Figure 5 
-1 -16 -1 

Low Level Input Current VCC1 '" 5 5V, VCC2 '" 24V, 
Strobe Inputs (lId VI ::= 0 4V, Figure 5 

-2 -32 -2 

Supply Current, All Sources and Vec1 =55V, VCC'2 =24V, 
14 22 14 

Sinks Off From VCC1 (lCCOFF) T A ::= 25°C, Figure 6 

Supply Current, All Sources and VCC1 '" 5 5V, VCC2 '" 24V, 
75 20 75 

Sinks Off From VCC2 (Icc OFF) T A '" 25"C, Figure 6 

Supply Current From V CC1, VCC1 ::= 5 5V, VCC2 '" 24V, 
55 70 55 

Either Stnk On (lCC1) ISINK '" 50 rnA, T A'" 25°C, 
Figure 7 

Supply Current From VCC'2, VCC1 '" 5 5V, Vcc '" 24V, 

Either Source On (lCC2) IsouRce '" -;-50 rnA, T A '" 25°C, 32 50 32 

Figure 8 

Note 1: Voltage values are with respect to network ground term mal 
Note 2: For operation of LM55325 above +70°C free-air temperature, refer to DISSipation Deratmg Curve (Figure 12). 

Note 3: These parameters must be measured uSing pulse techniques tw"" 200/-ls, duty cycle::: 2% 

.. All typical values are at T A "" 25° C 
""Not more than one output IS to be on at anyone time 

r 
3: 
UI 
UI 
W 
N 
UI 
........ 
r 
3: ..... 
UI 
W 
N 
UI 

UNITS 

MAX 

V 

08 V 

-1 7 V 

200 pA 

200 pA 

V 

09 V 

075 V 

09 V 

075 V 

mA 

mA 

40 pA 

80 pA 

-16 mA 

-32 mA 

22 mA [;]I 
20 mA 

70 mA 

50 mA 
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It) 
N 
('I) 
It) ac switching characteristics (VCC1 = 5V, TA = 25°C) ,.... 
:! 
...J LIMITS ....... PARAMETER CONDITIONS UNITS It) MIN TYP MAX 
N 
('I) 

Propagation Delay Time, Low to High Vee2 = 15V, RL = 24~, 
It) 25 50 ns 
It) Level Output to Source Collectors (tPLH) CL = 25 pF, Figure 9 

:! Propagation Delay Time, High to Low Vee2 = 15V, RL = 24~, 
25 50 ns ...J Level Output to Source Collectors (tPHL) CL = 25 pF, Figure 9 

Transition Time, Low to High Level V ee2 = 20V, RL = 1 k~, 
55 n; 

Output to Source Outputs (tTLH) CL = 25 pF, Figure 10 

Transition Time, Hlg~ to Low Level V ee2 = 20V, RL = 1 k~, 
ns 

Output to Source Outputs (tTH L) CL = 25 pF, Figure 10 

Propagation Delay Time, Low to High Vee2 = 15V, RL = 24~, 
20 45 ns 

Level Output to Sink Outputs (tPLH) CL = 25 pF, Figure 9 

Propagation Delay Time, High to Low Vee2 = 15V, RL = 24~, 
20 45 ns 

Level Output to Sink Outputs (tPHL) CL = 25 pF, Figure 9 

Transition Time-, Low to High Level Vee2 = 15V, RL = 24~, 
15 ns 

Output to Sink Outputs (tTLH) CL = 25 pF, Figure 9 

Transition Time, High to Low Level Vee2 = 15V, RL = 24~, 
9 20 ns 

Output to Sink Outputs (tTHL) CL = 25 pF, Figure 9 

Storage Time, Sink Outputs (ts) 
Vee2 = 15V, RL = 24~, 

15 30 ns 
CL = 25 pF, Figure 9 

dc test circuits 

'2VJ 15££ 
TEST 

'::' TABLEI 

LVr ---_'" ...J 

'45V~ (SEE 
+ TEST 

". "." 

+45V +45V 

TEST TABLE TEST TABLE 

A B Sl c 0 S2 y Z 

GND GND .2V 2V 45V GND VOH OPEN 
2V 2V GND GND 45V 2V VOH OPEN 

45V 2V GND OPEN VOH 

45V GND 2V OPEN VOH 

FIGURE 1. IOFF FIGURE 2. VIH and VOH 
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de test eireuits(eon't) 

",v1 (SEE 
TEST 

TABLE! 

.,v 

+15V 

lK L!(xI ____ OND 

.. IV 

OPEN 

OPEN '''1 <4 'v 

(SEE 
TEST 

lAIlLEI 

NOn: 1 FIGURE 3 AND 4 PARAMETERS MUST BE MEASURED USING PULSE TECHNIQUES tw ~ 2UII><s, DUTY CYCLE < 2% 

TEST TABLE TEST TABLE 

A B Sl W X C 0 S2 

OSV 45V 08V GNO OPEN O.SV 45V 08V 

45V 08V OSV OPEN GNO 45V 08V OSV 

Y Z 

RL OPEN 

OPEN RL 

FIGURE 3. VIL and Source VSAT FIGURE 4. VIL and Sink VSAT 

OPEN 
+55V 

v, 

OPEN 

OPEN 

LVCC' GND -I r----- -
+55V -

(+45VFOR 
TESTING V,) 

TE$TTABLES 

APPLY V, = 5.5V APPLY V, - 0.4V, 

MEASURE I, 
GROUND APPLY 5.5V 

APPLY V, = 2.4V 

MEASURE I'L 
APPLY 5.5V 

APPLY I, = -10 rnA, 

MEASURE I'H MEASURE V, 

A 51 B, C, 52.0 A 51. B,C. 52, 0 
51 A. B C. 52,0 51 A, B.C. 52, 0 
B 51 A, C. 52,0 B A, 51,C, 52, 0 
C 52 A,51. B. 0 C A, 51, B, 52, 0 

52 C.O A. 51. B 52 A,Sl,B,C,O 
0 52 A,51. B. C 0 A, 51, B, C, 52 

FIGURE 5. VI. II, IIH, and IlL 

R, 
24 
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It) 
N 
M 
It) de test eireuits(eon't) 
...... 
:! 
~ 
....... 
It) 
N 
M 
It) 
It) 

~ 

.. 'VO-+--;.=.;-.... 

'''J (SEE 
TEST 

"::" TABlE) 

+55V 

c 0 

GND 5V 

5V GND 

+24V 

TEST TABLE 

82 Y 

GND I(SINK) 

GND OPEN 

OPEN 

+55V 

FIGURE 6. ICC1(OFF) and ICC2(OFF) 

.'Vl (SEE 
TEST . ,.,,' 

OPEN 

L.!CCl ____ GND .J 

+55V 

TEST TABLE 

Z A B 81 

OPEN GND 5V GND 

I(SINK) 
5V • GND GND 

FIGURE 7. ICC1. Either Sink On FIGURE 8. ICC2. Either Source On 

8·96 

-SOmA 



dc test circuits(con't) 

+15V 

350 

INPUT 

.---..... .---+--!----l-o SOURCE 

./-.!..I...---..... -+-OOUTPUT y 

____ GNO .J 

NOTE I THE PULSE GENERATOR HAS THE FOllOWING CHARA~TERISTICS lOUT' 5U;) 
DUTYCYCLE_l% 

NOTE2C,ltllnUDESPROBEANDJIGCAPACITANCE 

c, 
25 PFT 

C, T25 PF 

TEST TABLE 

PARAMETER OUTPUT UNDER TEST INPUT 

A and 51 
tpLH and tpH L Source collectors 

Band 51 

tpLH, tpHL, Sink output Y C and 52 

tTLH, tTHL, 
Sink output Z D and 52 

and ts 

FIGURE 9. Switching Times 

+2(1V 

350 OPEN 

INPUT 

____ GND ...J 

NOH 1 THE PULSE GENERATOR HAS THE fOllOWING CHARACTERISTICS lOUT 50!!, 
DUTV[YClE_l% 

fIIO TE 2Cc iNClUlIESPA08EANDJIGGAPACITANCE 

TEST TABLE 

PARAMETER OUTPUT UNDER TEST INPUT 

tTLH and tTHL 
Source output W A and 51 

Source output X Band 51 

VOLTAGE WAVEFORMS 

CONNECT TO 5V 

B, C, D and 52 

A,C, o and 52 

A, B, o and 51 

A, B, C and 51 

VOLTAGE WAVEFORMS 

CONNECT TO 5V 

B, C, D, and 52 

A, C, D, and 52 

FIGURE 10. Transition Times of Source Outputs 
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applications 

External Resistor Calculation 

A typical magnetic·memory word drive requirement 
is shown In Figure 11. A source·output transistor 
of one LM75325 delivers load current (lL)' The 
slnk·output transistor of another LM75325 sinks 
this current. 

The value of the external pull·up resistor (Rex,) 
for a particular memory application may be de· 
termlned uSing the following equation: 

16. [V CC2 (m,n) - Vs - 2.2J 
Rext ~ (1) 

IL -1.6 [V CC2 (mm) - Vs -2.9J 

where: Rext IS In kn, 

V CC2 (mln) IS the lowest expected value of 
V CC2 In volts, V s IS the source output volt· 
age In volts with respect to ground, I L IS In 

mAo 

The power dissipated in resistor Rext dUring the 
load current pulse duration IS calculated uSing 
Equation 2. 

IL 
~ - (VCC2 (mln) - Vs - 2] 

16 

where: PAext IS In mW. 

r----

I lM~~i25; 
LM75325 
SOURCE 

R 

VCC 2 

---, 
~~~~~~TORS I 

V OR Z I 
GNO I __ ..I 

(2) 

NOTE" FOR CLARITY, PARTIAL LOGIC DIAGRAMS OF TWO lM551Z5'S ARE SHOWN 

NOTE 2 SOURCE AND SINK SHOWN ARE IN DIFFERENT PACKAGES 

FIGURE 11. Typ,cal Application Data 

After solving for Rext' the magnitude of the source 
collector current (lcs) is determined from Equa· 
tlon 3. 

Ics ~ 0.94 IL (3) 

where: Ics IS in mAo 

As an example, let VCC2 (m,n) ~ 20V and V L ~ 3V 
while I L of 500 mA flows. USing Equation 1: 

16 (20-3-2.2) 
Rext ~ ----------

500 - 1.6 (20 - 3 - 2.9) 
~ 0.5 kn 

and from Equation 2: 

500 
PRext ~ 16 [20 - 3 - 2J ~ 470 mW 

The amount of the memory system current source 
(Ics) from Equation 3 is: 

Ics ~ 0.94 (500) ~ 470 mA 

In thiS example the regulated source·output tran· 
slstor base current through the external pull·up 
resistor (Rext ) and the source gate IS approximately 
30 mAo ThiS current and Ics comprISe I L 

LM55325 
Dissipation Derating Curve 

1000 

900 

~" 800 
~.§ 

700 =>z 
!!o 

600 ~~ 

~~ 500 

=>0 400 

~ffi 300 " .. .. ~ 200 

100 

....... 

....... 

'" "" "I 
DERATE f--f-- F:5~~-H-10.7 mwrc 

o 
70 80 90 100 110 120 130 

TA - AM81ENT TEMPERATURE ee) 

FIGURE 12. Thermal Information 



Interface Circuits 

LM75451, LM75452, LM75453 dual peripheral drivers 

general description 

These devices are general purpose dual peripheral 
drivers, each capable of sinking two independent 
300 mA loads to ground. In the off state (or with 
Vee = OV) the outputs will withstand 30V. Inputs 
are fully DTL!TTL compatible. The LM75451 
meets or exceeds the specifications for both the 
SN75451 and SN75451A and is a pin-for-pin 
replacement. The LM75452 and LM75453 meet 
or exceed the specifications for SN75452 and 
SN75453, respectively, and are pin-for-pin replace­
ments. 

schematic diagrams 

LM75451 LM75452 

connection diagrams 

truth tables 

features 

• High speed - 20 ns max (LM75451, LM75453) 
25 ns max (LM75452) 

• Both outputs can sink 300 mA simultaneously 

• Withstands 30V on output with Vee = OV for 
power strobing applications 

• Input clamp diodes 

• Two separate drivers per package 

LM75453 

PositIve logIc AB= X Positive logic AS'" X -PosItive logic A + B - X 

A B OUTPUT X· 

0 0 

1 0 

0 1 

1 1 

·"0" Output S; 0 7V 
"1" Output S 100 p.A 

0 

0 

0 

1 

A B OUTPUT X* 

0 0 

1 0 

0 1 

1 1 

·"0" Output S 0 7V 
"l"OutputS lOO}JA 

1 

1 

1 

0 

A B OUTPUT X· 

0 0 

1 0 

0 1 

1 1 

* "0" Output S O,7V 
"1" Output S 100 pA 

0 

1 

1 

1 
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absolute maximum ratings (Note 1) 

Supply Voltage Vee 
Input Voltage 
Output Voltage (Note 2) 
Continuous Output Current 
Continuous Total Power Dissipation (Note 3) 
Operating Free Air Temperature Range 
Storage Temperature Range 
Lead Temperature (soldering, 10 sec) 

electrical characteristics 

7V 
5.5V 
30V 

300mA 
800mW 

O°C to 70°C 
_65°C to 150°C 

300°C 

The following apply for aOc ~ TA:-:; 70°C, Vee"" 5V ±5%, unless otherWise specified (Note 4) 

PARAMETER 
LOGIC 

OUTPUT 
SUPPLY 

COMMENTS 
INPUT VOLTAGE 

Logic "1" Input Voltage Y'N 30V 1300 rnA) 4.75V Output~ l00IlA 1~0.7V) 

Logic "0" Input Voltage Y,N 300 rnA 130V) 475V Output ~ O.7V (::;100~AI 

Output leakage Currents 2V 108V) 30V 4.75V 
30V OV 

Output LOW Voltages oav 12V) l00mA 4.75V 
08V 12V) 300 rnA 475V 

Logic "1" Input Currents 24V 5.25V 
55V 525V 

Logic "0" Input Current 0.4V 525V 

Supply Currents: 
Output Low 

LM75451 OV 5.25V Per Package 
LM75452 5V 5.25V Per Package 
LM75453 OV 525V Per Paokage 

Output High 
LM75451 5V 5.25V Per Package 
LM75452 OV 5.25V Per Package 
LM75453 5V 5.25V Per Package 

Input Diode Clamp Voltage -12mA 5V TA = 25°C 

The following apply for Vee = 5V, T A = 25°C 

Propagation Delay Times' 
Input to Output HIGH 

LM75451 & LM75453 INote 5) 
LM75452 (Note 5) 

Input to Output LOW 

LM75451 & LM75453 INote5) 
LM75452 INote5) 

Output Risetime 

Output Fatltlme 

MIN 

2 

Note 1: All voltage values are wIth respect to ground term mal. PosItIve current IS defined to be current 
mto referenced pm. 

Note 2: MaxImum voltage to be applied to either output in the off state. 

Note 3: The maximum junction temperature is 150°C. For operatmg at elevated temperatures, the 
package must be derated based on a thermal resistance of 110°C/W 8JA. 

Note 4: Test conditions m parentheses pertam to LM75452, other test conditions pertain to 
LM75451 and LM75453. 

Note 5: Delays measured with 50n load to 10V. 15 pF total load capacitance; measured from 1.5V 
Input to 50% of output. 

8·100 

TYP MAX UNIT 

V 

08 V 

100 IlA 
100 IlA 

0.25 0.4 V 
0.5 0.7 V 

40 IlA 
1 rnA 

-1 -1.6 rnA 

48 60 rnA 
51 65 rnA 
50 63 rnA 

7 11 rnA 
9 14 rnA 
9 14 rnA 

-15 V 

11 20 ns 
13 25 ns 

16 20 ns 
19 25 ns 

4 ns 

10 ns 



Interface Circuits 

LM75454 dual NOR peripheral line driver 

general description 
The LM75454 is a dual NOR peripheral line 
driver with output transistors rated up to 300mA 
continuous current. Both output transistors can 
sink this current at the same time, bringing maxi­
mum chip power dissipation to 820mW. Switching 
speeds are compatible with standard TTL and logic 
levels interface directly with TTL, DTL, and 
LPTTL logic families. The overall input to output 
NOR function allows pin for pin replacement with 
TI's SN75454 posItive logic NOR driver. 

schematic diagram 

features 
• High speed, 25 ns maximum 

• Both outputs can sink 300 mA simultaneously 

• Withstands 30V on outputs 

• Input clamp diodes 

• MaxImum package power dissipation at maxi­
mum current rating ~ 820 mW 

veeo---~I-----~~-----t~----------~---, 

GNoo-~----I---~~----------~I-----~---t~---e--~ 

NOTE 1/2 SCHEMATIC SHOWN 

connection diagram truth table 

Dual~1 n-line Package 

vee B, A, x, 

A B X 

0 0 1 
0 1 0 
1 0 0 
1 1 0 

TOP VIEW 
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absolute maximum ratings (Note 1) 

Supply Voltage, vee 
Input Voltage 
Output Voltage (Note 4) 

Continuous Output Current 
Continuous Total Power Dissipation (Note 2) 

Operating Free Air Temperature Range 
Storage Temperature Range 
Lead Temperature (soldering, 10 sec) 

7V 
5.5V 
30V 

300mA 
820mW 

O°C to +70°C 
-65°C to +150°C 

300°C 

e lectrica I characteristics The following apply at o"c;; TA ;; +70"c, Vee = 5V + 5% unless otherwISe noted. 

PARAMETER 
LOGIC 

OUTPUT 
SUPPLY 

COMMENTS MIN TYP MAX UNITS 
INPUT VOLTAGE 

logical "1" Input Voltage V ,N 300mA 475V Output ~ a 7V 20 V 

logical "0" Input Voltage V ,N 30V 475V Output ~ 100j..tA DB V 

Logical "1" Input Current 24V 5.25V 40 "A 
55V 525V 1 rnA 

Logical "0" Input Current 04V 525V -10 -16 rnA 

Output Low Voltage 20V lOOmA 475V 025 04 V 

20V 300mA 475V 05 07 V 

Output leakage Current o BV 30V 475V 100 "A 
OBV 30V OV 100 "A 

Supply Currents 
A, =5V 

Output Low 
B1 "'OV 

5 25V Per Package 61 79 rnA 

Output High A, '" B, :;; OV 525V Per Package 13 17 rnA 

Input Clamp Diode Voltage -12mA 5V TA ::: 2SOC -15 V 

Propagation Delay Times The follOWing Apply for Vee'" 5V, T A = 2Soc 

tpd1 , Input "0" to Output "'" (Note 3) 13 25 n, 

tpd1 • Input "1" to Output "0" (Note 3) 19 25 n, 

Output Rlsetlme n, 

Output Falltlme n, 

Note 1: All voltage values are with respect to ground. Positive current IS defined to be current Into referenced Pin. 

Note 2: Maximum junction temperature is 150°C. For operating at elevated temperatures, the package must be derated 
based on a thermal resistance, (JJA, of 110°C/W. 
Note 3: Delay IS measured With a 50n load to 10V, 15pF load capacitance, measured from 1.5V Input to 50% POint on 
output. Unused Inputs should be grounded for this test. 

Note 4: Maximum voltage to be applied to either output In the off state. 



Interface Circuits 

MH0007/MH0007C dc coupled MOS clock driver 

general description 

The MH0007 is a voltage translator and power 
booster designed for interfacing between conven­
tional TTL or DTL voltage levels and those levels 
associated with inputs or clocks of MOS FET type 
devices. The design allows the user a wide latitude 
in selection of supply voltages, and is especially 
useful in normally" off" appl ications, since power 
dissipation is typically only 5 milliwatts in the 
"off" state. 

features 

• 30 volts (max) output swing 

• Standard 5V power supply 

• Peak currents in excess of ±300 mA available 

• Compatible with all MOS devices 

• High speed: 5 MHz with nominal load 

• External trimming possible for increased per­
formance 

schematic and connection diagram 

v~ , 

.J 
4. 

01 

INPUT 1 

INPUT 2 

GND 4 --~I--[' 

R2 
soon 

.s 
Jkn 

10 v' 

10 Pin TO-100 Pack_ 

v' 

7 OUTPUT INPUT 

TOP VIEW 

L.. ___ ....... ..-. ____ 6 v-

typical applications 
Switching Time Test Configuration 

INPUT 

INPUT 

>-.... --OUTPUT 

High Speed Operation 

2' 

INPUT 

INPUT 

t",,==-30 ns} C =200 F 
1aff==-40 M l P 

r-----..... --OUTPUT 
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absolute maximum ratings 
Vee Supply Voltage 
V- Supply Voltage 
V+ Supply Voltage 
(V+ - V-I Voltage Differential 
Input Voltage 
Power Dissipation (T A = 25°C) 
Peak Output Current 
Storage Temperature Range 
Operating Temperature Range MHOOO7 

MHOOO7C 
Lead Temperature (Soldering, 10 sec) 

electrical characteristics (Note 1) 

8V 
-4OV 
+28V 

30V 
5.5V 

800mW 
:'.500mA 

-65°C to +150"C 
_55°C to +125"C 

O"Cto +85"C 
300"C 

PARAMETER CONDITIONS 

Logical "1" Input Voltage Vee = 4.5V 

Logical "0" Input Voltage Vee = 4.5V 

Logical "1" Input Current Vee = 5.5V, V IN = 5.5V 

Logical "0" Input Current Vee = 5.5V, V IN = O.4V 

Logical "1" Output Voltage Vee = 5.5V, lOUT = 30 mA, V IN = 0.8V 

Vee = 5.5V, lOUT = 1 mA, V IN = 0.8V 

Logical "0" Output Voltage Vee = 4.5V, lOUT = 30 mA, V IN = 2.2V 

Transition Time to 

Logical "0" Output CL = 200 pF (Note 3) 

Transition Time to 
Logical "1" Output CL = 200 pF (Note 3) 

TYP 

MIN (Note 2) 

2.2 

1.0 

V+ -4.0 

V+ - 2.0 

50 

75 

Note 1: Min/max limits apply across the guaranteed range of -5SoC to +12SoCfor the MHOOO7,and 
from oOe 10 +85°e for Ihe MH0007e, for all allowable values of V- and V+ 
Note 2: Ali tYPIcal values measured ~I T A = 2Soe Wllh Vee = 5.0 volls, V- = -25 volts, v+ = 0 volts. 

Note 3: Transition time measured from time VIN = 50% value until VOUT has reached 80% of 
final value. 

Allowable Values for V- and V+ Maximum Power Dissipation 

V' .. VOLTS 
I.Z 

I .. 

/ 
_ 1.0 

C~E ~ 

" i!io.a 
;: .f'. 

II :: ili 0.& 

AM~IENT i'--.. ... Q 
or ffiOA VOLTS 

7 
. r- " ~ r---..~ 

·ID 0.2 

I -REGION ... 0 
0 2& 50 16 100 125 160 

.3D TEMPERATURE rCI 

... 

8·104 

MAX UNITS 

V 

0.8 V 

100 p.A 

1.5 mA 

V 

V 

V- + 2.0 V 

ns 

ns 



Interface Circuits 

MH0009/MH0009C dc coupled two phase MOS clock driver 

general description 

The MH0009/MHOO09C IS high speed, DC coupled, 
dual MOS clock driver designed to operate in 
conjunction with high speed line drivers such as 
the DM8830, DM7440, or DM7093. The transition 
from TTL/DTL to MOS logic level IS accomplished 
by PNP input transistors which also assure accurate 
control of the output pulse width. 

schematic and connection diagrams 

.--I.-_t2 ~1 OUTPUT 

o,INPUTI • ----41--..... -, 

v- 5----41---+--t .... - .... -11 V' 

., INPUTI 8 ---.... - .... -{; 

typical application 

.v~ 

.... __ 14--..... 1 • .,OUTPUT 

-----, 
I 
I 
I 

I 
I 
I II!.. ~1I3...!fD_Ml..!.3D ___ .J 

v -uv 

FIGURE 1 

features 

• DC logically controlled operation 

• Output Swings - to 30V 

• Output Currents - in excess of ±500 rnA 

• High rep rate - In excess of 2 MHz 

• Low standby power 

12· Lead TO·S Package 

4Iz INPUT A 

v:_-~., 

., 

V'-"';'v 

v· V' -12V 
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absolute maximum ratings 

V- Supply Voltage: Differential (Pin 5 to Pin 3) or 
(Pin 5 to Pin 7) 

V+Supply Voltage: Differential (pin 11 to Pin 5) 
Input Current: (Pin 2, 4, 6 or 8) 
Peak Ol:ltput Current 
Power Dissipation (Note 2 and Figure 2) 
Storage Temperature 
Operating Temperature: MH0009 

MH0009C 
Lead Temperature (Soldering, 10 Sec.) 

electrical characteristics (Note 1) 

-40V 
30V 

±75 mA 
±500 mA 

1.5W 
-65°C to +150°C 
-55°C to +125°C 

O°C to 85°C 
300°C 

PARAMETER CONDITIONS MIN 

tON C'N = .0022 J.lF CL = 001 J.lF 

C'N = .0022 J.lF CL = .001 J.lF 

Pulse Width (50% to 50%) C'N = .0022 J.lF CL = 001 J.lF 340 

C'N = 0022 J.lF CL = .001 J.lF 

C'N = 600 pF CL = 200 pF 

C'N = 600 pF CL = 200 pF 

Pulse Width (50% to 50%) C'N = 600 pF CL = 200 pF 40 

C'N = 600 pF CL = 200 pF 

TYP 

10 

40 

400 

80 

10 

15 

70 

40 

Note 1: Characteristics apply for Circuit of Figure 1. With V- = -20 volts; V+ = 0 volts; Vee = 5.0 
volts. MInimum and maximum limits apply from _55°C to +125°C for the MH0009 and from aOc to 
+85°C for the MH0009C. Typical values are for T A 25°C. 
Note 2: Transient power IS given by P"" tel (v+ - V-I 2 watts, where f = repetItion rate, CL = load 
capaCItance, and (V+ - V-I = output swmg. 
Note 3: For typical performance data see the MH0013/MHOO13C data sheet. 
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FIGURE 2. Maximum Power Dissipation 

MAX UNITS 

35 ns 

50 ns 

440 ns 

120 ns 

ns 

ns 

120 ns 

ns 



Interface Circuits 

MH0012/MH0012C high speed MOS clock driver 

general description 

The MHOO12/MH0012C is a high performance 
clock driver that is designed to be driven by the 
DM7830/DM8830 or other line drivers or buffers 
with high output current capability. It will pro­
vide a fixed width pulse suitable for driving MOS 
shift registers and other clocked MOS devices. 

schematic and connection diagrams 

c ..... 
INPUT1 1 

R9 

'" 

y' . , 

features 

• High output voltage swings-12 to 30 volts 

• High output current drive capability-lOOO mA 
peak . 

• High repetition rate-l0 MHz at 18 volts into 
l00pF 

• Low standby power-less than 30 mW 

12·lead TO·S Package 

"' '" 
"IOUTPUT 

... 14-+--1-0" 
~ OUTPUT 

GilD & 

INPUTZ 3 
R2 
1K c_. 

TO' VIEW 

1 2 

y' 

typical application (ac test circuit) timing diagram 

y • 

....... _.'.T 
100 

V' -2OV 
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absolute maximum ratings 
Y- Supply Voltage Differential (Pm 1 or 2 to Maximum Output Load-See Figure 2 

Pm 5) -40V Power DISSipation-See Figure 1 15W 

y+ Supply Voltage Differential (Pm 8 or 9 Storage Temperature -65"C to +150°C 

to Pm 1 or 2) 30V Operating Temperature MHOO12 -5SoC to +12SoC 

Input Current (Pm 3 or 7) ±75 rnA MHOO12C O"C to +B5°C 

Peak Output Current ±1oo0 rnA Lead Temperdture (Soldermg, 10 sec) 300°C 

dc electrical characteristics (Note 1) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

logic "1" Input Voltage y+ - V - 20V, VOUT<Y- t 2V 10 20 V 
(PinS 7 and 3) 

Logic "0" Input Voltage V t -V-""20V,VOUT >Y+ -15V 04 06 V 
(PinS 7 and 3) 

LogiC "1" Output Voltage y+ - Y- '" 20V, lOUT'" lmA, V- + 10 Y- + 20 V 
VIN =20V 

logiC "0" Output Voltage V t - V- "" 20V, lOUT = - lmA, v+ - 1 5 y+ - 07 V 
V 1N =04V 

IDe (V- Supply) V" - V- == 20V, VIN "" 2 OV 34 60 rnA 

ac electrical characteristics 
PARAMETER CONDITIONS (Note 3) MIN TYP MAX UNITS 

Turn-On Delay (toN) 10 15 ns 

Rise Time (t,) 
V j - V- '" 20V, V cc = 50V 

5 10 ns 
CL == 200 pF, f =- 1 0 MHz 

Turn-Off Delay (tOFF) TA == 25"C 35 50 ns 

Fall Time hll 35 45 ns 

Note 1: Characteristics apply for CirCUit of Figure 1_ Mm and max limits apply from -5SoC to +125°C 
for the MHOO12 and from O°C to +85"C for the MHOO12C_ Typical values are for T A'" 25°C. 

Note 2: Due to the very fast rise and fall times. and the high currents Involved, extremely short con-
nections and good by passing techniques are reqUired. 

Note 3: All conditions apply for each parameter. 

Maximum Output Load Rise and Fall Times vs 
Power Dissipation vs Voltage Swing vs Rise Times Load Capacitance 

40 

~ l-I-C=~ 
1.5 L (V+ _ V-I 35 ~ 

1'\ L ~ 
30 :; 30 

i'-. ~ \ _\ !~ ! 
~ c:> ;25 r-v' -v- -20V 1.0 ,. r\, ~ " 0: "- ;:; I' ~7. '%- '" r- TA _25°C 

~ 
20 I--~ " ~: ........ ~ 20 ..,. 

(" "o~.t .. 
"'-

,. 
I-- ~ 15 , 

~.t ~ "- -.5 i ...... ;: I-10 ~ 10 

-~ ;;: l-
S 

0 
0 25 50 15 100 125 150 115 0 400 800 1200 1600 200 400 600 800 1000 

AMBIENT TEMPERATURE I'CI MAXIMUM OUTPUT LOAO IpFI LOAD CAPACITANCE, CL IpFI 

Figure 1. Figure 2. 

applications information 

Power DiSSipation Considerations Where The tranSient power Incurred durmg SWitching IS 

The power dissipated by the MH0012 may be 
ON Time given by. 

diVided Into three areas of operation'" ON. OFF 
DC'" Duty Cycle = ON Time & OFF Time 

PAC = (V+ _V-)2 Clf 131 
and swltchmg The OFF power IS approximately V 1N - V BE3 For V+ '" OV, V- = -20V, CL == 200 pF. and 
30 mW and IS diSSipated by R2 when Pm 3 is In liN IS given by --R-,-- and equation !1) 

f"" 5.0 MHz, PAC"" 400 mW 
the logic "l"state The OFF power Isnegllbleand becomes 
Will be Ignored In the subsequent diSCUSSion. The 

PON = [IV 'N - VRB,E3il v-l + IV'R~ V-1 2
] DC 121 

The total power IS given by 

ON power IS dISSipated prlmanly by 0 3 and Rg P T '" PAC + PON 141 
and IS given by' 

PT ~ PMAX 

_ !V+ - V-)2 For V tN =2 5V, V BE3 = 0 7V. V+ =OV, V- '" -20V, For the above example. PT '" 600 mW. 
PON :;< {tv IIIN + -R-g-- 1 DC 111 and DC = 20%, PON :;< 200 mW 
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Interface Circuits 

MH0013/MH0013C two phase MOS clock driver 

general description features 

• High Output Voltage Swings~up to 30V The MH0013/MH0013C is a general purpose clock 
driver that IS designed to be driven by DTL or 
TTL line drivers or buffers with high output cur­
rent capability. It will provide fixed width clock 
pulses for both high threshold and low threshold 
MOS devices. Two external Input coupling capa· 
citors set the pulse width maXimum, below which 
the output pu Ise width will closely follow the 
Input pulse width or logiC control of output pulse 
width may be obtained by uSing larger value input 
capacitors and no input resistors. 

• High Output Current Drive Capability~up to 
500 rnA 

• High Repetition Rate~up to 5.0 MHz 

• Pin Compatible with the MH0009/MH0009C 

• "Zero" Quiescent Power 

schematic and connection diagrams 

D2 

.--4.-..... 12 OUTPUT A 

INPUT Az 4 ----+-..... -1" 
01 

v- 5-----t-~--t 11 V' 

OJ 

INPUTB 1 6---+--..4o--{· 

'--t .. - .... l0 OUTPUT B 
D4 

typical applications 

tVee 

~~Pt~~ 

OUTPUT: : 

PUlSE~ Ur----

INPUT 
PULSE 

OUTPUT : \ 

PUl" U U--

12-Lead TO-8 Package 

INPUT Al 

INPUT 82 

TOPVfEW 
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absolute maximum ratings 

(V+ - V-I Voltage Differential 
Input Current (Pin 2, 4, 6 or 8) 
Peak Output Current 
Power Dissipation (Figure 7) 
Storage Temperature 
Operating Temperature MHOO13 

MHOO13C 

30V 
±75mA 

±600mA 
1.5W 

-65°C to +150°C 
-55°C to +125°C 

Lead Temperature (Soldering,10 sec 1/16"from Case) 
O°C to +85°C 

300·C 

electrical characteristics (Note 1 and Figure 8) 

PARAMETER 

Logical "0" Output Voltage 

logical "," Output Voltage 

Power Supply leakage Current 

NegatlV9 Input Voltage Clamp 

"ON 

1d OFF (Note 21 

trail (Note 21 

ltall (Note 31 

Pulse Width (50% to 50%) (Note 3) 

'ttall 

Pulse Width (50% to 60%) (Note 3) 

PositIVe Output Voltage SWmg 

NegatIVe Output Voltage Swing 

CONDITIONS 

lOUT =-50mA liN'" 1 OmA 
IOUT=-10mA I'N=1.0mA 

10UT=50mA IIN=10mA 

(V t _ V-) = 30V 

lOUT = liN = 0 rnA 

liN = -lOrnA 

CIN = 00022,uF 

RIN =on 
CL. = 0OO1pF 

Cl = 200 pF 

MIN 

vt _ 3 0 

V- -12 

40 

40 

340 

TVP 

V+-10 
v+ - 0 7 

v- + 15 

10 

V- - 08 

20 

35 

30 

50 

70 

420 

15 

20 

110 

V-+-07V 

V- +0 7V 

Note 1: MinIMax limits apply over guaranteed operatmg temperature range of _55°C to +125°C for 
MH0013 and O°C to +85°C for MH0013C, with V- = -20V and V+ = OV unless otherwISe speclf,ed. 
TYPical values are for 2SoC. ' 
Note 2: Parameter values apply for clock pulse width determined by input pulse wlctlth. 
Note 3: Parameter values apply for Input pulse width greater than output dock pulse width 

TABLE I, Typical Drive Capability of One Half MHOO13 at 70°C Ambient 

'V3- V!) FREaUENCY PULSE WIDTH TYPICAL RIN TYPICAL CIN OUTPUT DRIVE 
VOLTS MH. .s !l _- CAPABILITY IN pF I 

26 50 
20 40 100 0 750 200 
16 350 

26 100 
20 20 200 10 1600 400 
16 700 

2. 400 
20 10 200 0 2300 1000 
18 1700 

28 2800 
20 O' 600 10 4000 .600 
16 .300 

Note 1: Output load is the maximum load that can be dnven at 70°C without exceeding the package 
rating under the gIVen conditions. 
Note 2: The rise time given is the minimum that can be used without exceeding the peak transient 
output current for the full rated output load. 

circuit operation 

MAX UNITS 

V 
v+ -05 V 

V- + 20 V 
V 

100 p.A 

V 

35 ns 

50 ns 

60 ns 

60 ns 

120 ns 

490 ns 

ns 

ns 

ns 

V 

V 

RISE TIME 
LlMITns2 

-
7 

10 

• 14 
I. 

" 34 
4, 

130 
183 
248 

Input current forced mto the base of 01 through 
the coupling capacitor CI N causes 01 to be driven 
into saturation, swinging the output to 
V- + VeE (SAT) + VDIODE. 

drive through R2, turning 02 on. This supplies 
current to the load and the output swings positive 
to V+ - VBE . 

When the input current has decayed, or has been 
switched, such that 01 turns off, 02 receives base 

8·110 

It may be noted that 01 always sWitches off 
before 02 beginS to supply current; hence, high 
Internal transient currents from V+ to V- cannot 
occur. 



typical performance characteristics 

FIGURE 1. Output Load vs Voltage 
Swing 
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FIGURE 4. Average Internal Power vs 
Output Swing vs Duty Cycle 
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ac test circuit 

Figure 8 

FIGURE 2. Transient Power vs Rep. FIGURE 3. Transient Power vs Rep. 
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FIGURE 5. Typical Clock Pulse Variations FIGURE 6. R'N vs C'N vs Pulse Width 
vs Ambient Temperature 
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TEST CIRCUIT (FIG. 8) 
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pulse width 

Maximum output pulse width is a function of the 
input driver characteristics and the coupl ing 
capacitance and resistance. After being turned on, 
the input current must fall from its initial value 
liN peak to below the input threshold current 
liN min ~ V sE /Rl for the clock driver to turn 
off. For example, referring to the test circuit of 
Figure 8, the output pulse width, 50% to 50%, is 
given by 

+ RaC'N In liN peak ~ 400 ns. 
liN min 

For operation with the input pulse shorter than 
the above maximum pulse width, the output pulse 
width will be directly determined by the input 
pulse width. 

Typical maximum pulse width for various C, Nand 
R'N values are given in Figure 6. 

fan-out calculation 

The drive capability of the MH0013 is a function 
of system requirements, I.e., speed, ambient tem­
perature, voltage swing, drive circuitry, and stray 
wiring capacity. 

The following equations cover the necessary calcu­
lations to enable the fan-out to be calculated for 
any system condition. Some typical fan-outs for 
conditions are given in Table 1. 

Transient Current 

The maximum peak output current of the MH0013 
is given as 600 mAo Average transient current re­
qUired from the driver can be calculated from' 

CL (V+ - V-I 
I = T R (1) 

ThiS can give a maximum limit to the load. 

Figure 1 shows maximum voltage sWing and 
capacitive load for various rISe times. 

1. Transient Output Power 

The average transient power (PAC I diSSipated IS 
equal to the energy needed to charge and discharge 
the output capacitive load (C L I multiplied by the 
frequency of operation (F). . 

PAC = CL X (V+ - V-)2 X F (2) 

Figures 2 and 3 show transient power for two dif­
ferent values of (V+ - V-I versus output lo~ and 
frequency. 

2. Internal Power 
"0" State 

"1" State 

8-112 

Negligible «3 mW) 

(3) 

Figure 4 gives various values of internal power 
versus ou ptut voltage and duty cycle . 

3. Input Power 
The average Input power IS a functIOn of the Input 
current and duty cycle Due to Input voltage 
clamping, thiS power contribution IS small and can 
therefore be neglected. At maximum duty cycle of 
50%, at 25°C, the average Input power IS less than 
10 mW per phase for R, N C, N controlled pulse 
Widths. For pulse Widths much shorter than 
R I N C, N, and maximum duty cycle of 50%, Input 
power could be as high as 30 mW, since I, N peak IS 
maintained for the full duration of the pulse 
Width 

4. Package Power Dissipation 

Total Average Power c TranSient Output Power + 
Internal Power + Input 
Power 

Typical Example CalculatIOn for One Half 
MH0013C 
How many MM506 shift registers can be driven by 
an MH0013C driver at 1 MHz using a clock pulse 
Width of 400 ns, rISe time 30-50 ns and 16 volts 
amplitude over the temperature range O-lO°C} 

Power Dissipation 
From the graph of power dissipation versus tem­
perature, Figure 1, it can be seen that an 
MH0013C at 10°C can dissipate lW without a heat 
sink, therefore, each half can diSSipate 500 mW. 

Transient Peak Current Limitation 

From Figure 1 (equation I); it can be seen that 
at 16V and 30 ns, the maximum load that can be 
driven IS limited to 1140 pF. 

Average Internal Power 
Figure 4 (equation 3) gives an average power of 
102 mW at 16V 40% duty cycle. 
Input power will be a maximum of 8 mW. 

Transient Output Power 
For one half of the MH0013C 
500 mW c 102 mW + 8 mW 

+ tranSient output power 
390 mW = transient output power 
Using Figure 2 (equation 2) at 16V, 1 MHz and 
390 mW, each half of the MH0013C can drive a 
1520 pF load. ThiS IS, however, In excess of the 
load derived from the transient current limitation 
(Figure I, equation 11. and so a maximum load 
of 1140 pF would prevail. 
From the data sheet for the MM506, the average 
clock pulse load IS 80 pF. Therefore the number 

1140 
of deVices driven IS "80 or 14 registers. 

For nonsymmetrical clock Widths, drive capability 
IS Improved. 



Interface Circuits 
MH0025/MH0025C two phase MOS clock driver 

general description 
The MH0025/MH0025C IS monolithic, low cost, 
two phase MOS clock driver that is deSigned to be 
driven by TTLlDTL line drivers or buffers such as 
the DM932, DM8830, or DM7440. Two input 
coupling capacitors are used to perform the level 
shift from TTLlDTL to MOS logic levels. Optimum 
performance In turn-off delay and fall time are 
obtained when the output pulse is logically can· 
trolled by the Input. However, output pulse widths 
may be set by selection of the Input capacitors 
eliminating the need for tight input pulse control. 

connection diagrams 
Metal Can Package 

v' 

v· 
Nute Pm 4 connected to case. 

TOP VIEW 

typical application 

ac test circuit 

Input waveform 
PRR~05 MHl 
Vpp w 50V 
1,~tfsl0ns 

Pulsew,dtb 
A 10"s 
B 200llli 

*Ql IS a selec:ted high speed NPN wolltchlOg Irarl!!$10r 

features 
• 8-lead TO-5 or 8-lead dual-In-Ilne package 

• High Output Voltage SWings-up to 30V 

• High Output Current Drive Capability-up to 
1.5A 

• Rep Rate· 1 0 MHz Into> 1000 pF 

• Driven by DM932, DM8830, DM7440(SN7440) 

• "Zero" QUiescent Power 

Dual-I n-Line Package 

Ne 1 8 N.C 

INPUT A 2 7 OUTPUT A 

v- 3 6 V· 

INPUT 8 4 5 OUTPUTB 

TOP VIEW 

timing diagram 

VOUTl 

~
5V ._-- ~ clock pulse 

Width OV 

8 Inputpulsewtdth -£]90% -----V,-,-5V 

I/'=OV sets clock pulse 10% WIdth _______ DV 

Clock pulse t"ON r-tdOfF V3~OV 
output 10% 10% 

~----~--+------- V2 -16\1 
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a·pplications information 

Circuit Operation 

Input current forced into the base of 0, through the 
coupling capacitor C'N causes 0, to be driven into 
saturation, swinging the output to V- + VCE(sat) + 
VO,ede' 

When the input current has decayed, or has been 
switched, such that 0, turns off, O2 receives base 
drive through R2, turning O2 on. This supplies 
current to the load and the output swings positive 
to V· - VBE • 

It may be noted that 0, must switch off before 
O2 beginS to supply current, hence high internal 
transients currents form V- to V· cannot occur. 

,--..... -ov· 

t:: J 
INPUT 

" ... 

t:1 
OUTPUT 

FIGURE 1. MHOO25 Schematic (One-Half Circuit! 

Fan-Out Calculation 

The drive capability of the MH0025 is a function 
of system requirements, i.e. speed, ambient tem­
perature, voltage swing, drive circuitry, and stray 
wiring capacity. 

The following equations cover the necessary cal-

example calculation 

How many MM506 shift registers can be driven by 
an MHOO25CN drIVer at 1 MHz using a clock pulse 
width of 200 ns, rISe time 30-50 ns and 16V am­
plitude over the temperature range 0-70°C? 

Power DiSSipation: 

At 70°C the MH0025CN can dissipate 630 mW 
when soldered Into printed Circuit board. 

Transient Peak Current limitation: 

From equation (1). It can be seen that at 16V and 
30 ns, the maximum load that can be driven is 
limited to 2S00 pF. 

Average Internal Power: 

Equation (3). gives an average power of 50 mW at 
16V and a 20% duty cycle. 

S-I14 

culatlons to enable the fan-out to be calculated 
for any system condition. 

Transient Current 

The maximum peak output current of the MH0025 
is given as 1.5A. Average transient current required 
from the driver can be calculated from: 

(1) 

Typical rise times into 1000 pF load is 25 ns 
For V· - V- = 20V, I = O.SA. 

Transient Output Power 

The average transient power (Pac) dissipated, is 
equal to the energy needed to charge and discharge 
the output capacitive load (Cd multiplied by the 
frequency of operation (f). 

PAC = CL X (V· - V-)2 X f (2) 

For V· - V- = 20V, f = 1.0 MHz, CL = 1000 pF, 
PAC = 400 mW. 

Internal Power 

"0" State Neglig.ible «3 mW) 

"1" State 

(3) 

= SO mW for V· - V- = 20V, DC = 20% 

Package Power Dissipation 

Total average power = transient output power + 
i nterna I powe r 

For one half of the MH0025C, 630 mW -;- 2 can be 
dissipated. 

315 mW = 50 mW + transient output power 

265 mW = transient output power 

Using equation (2) at 16V, 1 MHz and 250 mW, 
each half of the MH0025CN can drive a 975 pF 
load. This IS, less than the load imposed by the 
transient current limitation of equation (1) and 
so a maximum load of 975 pF would prevail. 

From the data sheet for the MM506, the average 
clock pulse load is SO pF. Therefore the number 

975 
of deVices driven IS 00 or 12 registers. 



absolute maximum ratings 
(v+ - V-I Voltage Differential 30V 
Input Current 100mA 
Peak Output Current 1.5A 
Power Dissipation See Curves 
Storage Temperature -65°C to +150°C 
Operating Temperature MH0025 _55°C to +125°C 

MH0025C O°C to +85°C 
Lead Temperature (Soldering, 10 sec) 300°C 

electrical characteristics (Note 1) See test circuit. 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

TdON 
.., 

15 30 ns 

Tnse C'N ~ .001 flF 25 50 ns 

TdoFF (Note 2) R'N ~ on 30 60 ns 

T lall (Note 21 CL ~ .001 flF 60 90 120 ns 

T lall (Note 3) 100 150 250 ns 

P.W. (50% to 50%) (Note 3) 500 ns 

Positive Output Voltage SWing Y'N ~ OV, lOUT ~ -1 mA V+ - 1.0 V+ - 0 7V V 

Negative Output Voltage Swing liN ~ 10 mA, IOUT~ 1 mA V- + 0.7V V- + 1.5V V 

Note 1. MiniMax limits apply across the guaranteed operating temperature range of _55°C to +125°C 
for MH0025 and aOc to 85°C for MH0025C. TYPical values are for +25°C 
Note 2. Parameter values apply for clock pulse width determined by Input pulse width 

Note 3. Parameter values apply for Input pulse width greater than output clock pulse width 

typical performance 
Package Power Derating Transient Power vs Rep. Rate DC Power (POC) vs Duty Cycle 

'00 '60 
V· - V-"2OV/ X ~ 

-- -MH0025H &MH,0025CH STill AIR Cl -lOOOP;1 CL "1500pf C"=lOIlOpF 
140 

z 14 - MH0025CN SOLDERED INTO PC /'/ " 1/ {.?.b 0 BOARD WITH 8 Cu CONDUCTORS " 
CL=750rF 

.5 i= 12 300 120 
:. 20Z, 03 IN WIDE .5 I / / 4+ " / V 
~ '0 '" 0 

'00 
c "- ~ II / ~ ~ V / X 
'" 0.8 - 200 80 

~ " l\. .... 
II 'J / ./ Cl=JSOPF / / l/v·)",dv_ " c 

06 

& '" 60 

/ V 1i '::t " r!J 'l ./ ~ o. ~ 'DO '0 

" "- II. ~ ./ ~ .;:::::; 'c'L =200pf /y x ~ 20 '" 0.2 

~ ~P" J?' " V' - V- ~ 16V 
0 
-25 0 2S SO 75 100125 '50 0 S , 0 '5 20 0 '0 20 30 40 50 60 70 8S 

TEMPERATURE rCI PULSE REPETITION RATE (MHzl DUTY CYCLE (%) 

PAC'" (v+ - V-)2f CL (V' - V-I' (OCI 
Poc"'--'k--

MaXimum Load Capacitance Output P .W. Controlled by CIN 

OC=1111> 1 1 1 OUTPUTPUlSfWIOTHVS c,~ FOfllONG 

1100 INPUT PULSES 
3200 

FOflINPUTPUlSE<6§.RoC,~ln~ 
~2800 

MHO~25CN v -v lOVT.=1f>C 
IM'~ 

1\ K
j

MHOOZ5CV ., =lOVT.=l;C 900 OUTPUTPUlSEW1DTH-INPUTPUlSEWIDn 

; 2400 ! HU~9IIn. 

'\ 1/ "'- '" 700 1/ 
~ 2000 .... 

D~32~RlVlR rD~j ... "" 
0 1--.... iii 

~ 1600 

~ 
500 

DRIVER 

5 1200 
. '- ....... ...... I>-

0 t-...: -...... ...... 
t--.. 300 

V ~ 
g 800 ...... 50QPUtlUP 

.00 MIlOOl5CN~-~1.VT'=lOc7 .... F '00 
~ 

0 
MHOOl~ V _V-'16V T.=JOC 

02 04 06 08 10 12 14 16 18 20 200 600 'ODD 1400 '800 2200 

FREOUENCY (MHz) CIN (pF) 

C < (PMAX) 11k) - (V+ - V~)2 (DC) < (I pk) It,) IMAX ~ Peak currentdehvered bV Driver 

IMIIII==~-I!.! l (f) (1k) (V+ _ V-)2 v+ _ V- Rl ,. 
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Interface Circuits 

MH0026/MH0026C 5 MHz two phase MOS clock driver 

general description 
The MH0026/MH0026C IS a low cost monolithic 
high speed two phase MOS clock driver and inter­
face circult_ Unique circuit design along with 
advanced processing provide both very high speed 
operation and the ability to drive large capacitive 
loads_ The deVice accepts standard TTL/DTL out­
puts and converts them to MOS logic levels_ I t may 
be drIVen from standard 54174 series gates and 
flip-flops or from drivers such as the DM8830 or 
DM7440_ The MH0026 is intended for applications 
In which the output pulse width is logically con­
trolled: I_e_, the output pulse width is equal to the 
Input pulse width_ 

features 

• Fast rise and fall tlmes-20 ns with 1000 pF load 
• High output sWlng-20V 
• High output current drive-±1.5 amps 
• TTL/DTL compatible Inputs 
• High rep rate-5 to 10 MHz depending on load 

schematic diagram 
11/2 of CIfCUII Shown) 

EXTERNAL 
C" 

0-1 hNPUT 

8-116 

.B 

•• 

• Low power consumption in MOS "0" state-
2 mW 

• Drives to OAV of GND for RAM address drive 

The MH0026 is intended to fulfill a wide variety of 
MOS interface requirements_ As a MOS clock driver 
for long sll icon gate sh ift registers, a single dev Ice 
can drive over 10k bits at 5 MHz_ Six deVices pro­
vide input address and precharge drive for a 8k by 
16bitMMll03 RAM memory system_ Information 
on the correct usage of the MH0026 in these as well 
as other systems is included in the application sec­
tion starting on page 5_ A thorough understanding 
of its usage will insure optimum performance of the 
device_ 

The device IS available In 8-lead TO-5, one watt 
copper lead frame 8-pln mini-DIP, and one and a 
half watt TO-8 packages_ 

connection diagrams 

12-Lead TO-S 

v' 

OUTPUT 

v-

MHOO26H/MHOO26CH 

a·Lead Dual-I n-Line Package 

"B'" INPUT A 2 1 OUTPUT A 

V· 3 6 V' 

INPUTB " 5 OUTPUTS 

TOP VIEW 

MHOO26CN 

S-Lead TO-5 

V" 

Noto P,n4eonnectedtoCl" 
T(JPVIEIo\I 

MH0026G/MH0026CG 



absolute maximum ratings 
v+ -V- Differential Voltage 22V 

100mA 
5.5V 
1.5A 

See curves 
_55°C to +125°C 

O°C to 85°C 
-65°C to +150°C 

300°C 

Input Current 
Input Voltage (V ,N - V-) 
Peak Output Current 
Power Dissipation 
Operating Temperature Range MH0026 

MH0026C 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 

dc electrical characteristics (Notes 1 & 2) 
---- .. 

PARAMETER CONDITIONS 

Logic "1" Input Voltage VOUT = V- + 1.0V 

Logic "1" I nput Current V,N - V- = 2.5V, VOUT = If"' + 1.0V 

Logic "0" Input Voltage VOUT = V+ - 1.0V 

LogiC "0" Input Current V ,N - V- = OV, VOUT = V+ - 1.0V 

Logic "0" Output Voltage V+ = +5.0V, V- = -12.0V 

V'N=-11.6 

Logic "0" Output Voltage V,N - V- = OAV 

Logic "1" Output Voltage V+ = +5.0V, V- = -12.0V 
V ,N = -9.5V 

Logic "1" Output Voltage V ,N - V- = 2.5V 

"ON" Supply Current V+ - V- = 20V, V ,N - V- = 2.5V 

"OFF" Supply Current V+ - V- = 20V, V ,N - V- = O.OV 

MIN 

2.5 

4.0 

V+ - 1.0 

LIMITS 

TYP 

1.5 

10 

0.6 

-0.005 

4.3 

V+ - 0.7 

-11.5 

V- + 0.5 

30 

10 

ac electrical characteristics (Notes 1 & 2,AC test CIrCUit, TA = 25°C) 

Turn·On Delay (tON) 5.0 7.5 

Turn·Off Delay (tOFF) 5.0 12 

Rise time (t,) - Note 3 V+ - V- = 17V, CL = 250 pF 12 

V+ - V- = 17V, CL = 500 pF 15 

CL = 1000 pF 20 

Falltime (tf) - Note 3 V+ - V- = 17V, CL = 250 pF 10 

V+ - V- = 17V, CL = 500 pF 12 

CL = 1000 pF 17 

UNITS 
MAX 

V 

15 mA 

0.4 V 

-10 J1.A 

V 

V 

-11.0 V 

V- + 1.0 V 

40 mA 

100 J1.A 

12 ns 

15 ns 

ns 

18 ns 

35 ns 

ns 

16 ns 

25 ns 

Note 1: These specifications apply for V+ - v- :0: 10V to 20V, CL = 1000 pF, over the temperature range -55°C to +125°C 
for the MH0026 and O°C to +85°C for the MH0026C, unless otherWise specified. 

Note 2: All typical values for the T A = 25°C. 

Note 3: Rise and fall time are given for MOS logiC levels, I.e., rise time IS transistion from logic "0" to logiC "1" which IS voltage 
fall. See waveforms on the follOWing pages. 

ac test circuit switching time 
waveforms 

10% I 
INPUT -----J 
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typical performance characteristics 
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TO-S & DIP Power Ratings 

25 50 75 100 125 150 

AMBIENT TEMPERATURE rC) 

Transient Power (PAC) vs 
Frequency 

Cl =2000p AV+-V-=17V 

I Vc, = 1000 pF 

I / I I V 
CL ", 500pF 

I Y1 
/ I I 

J V C, 200 pt,.-f.-' 

lL ~ 
~;....- L 1 L 

1.0 2.0 30 4.0 5.0 

FREOUENCY (MH,) 

Rise Time vs Load Capacitance 

~ 
V+-V-=20V V V'-V-=17V 

~ 

~ 
~ Ro'" 50.11 

TA "'25°C 

200 400 600 800 1000 1200 

LOAD CAPACITANCE (pF) 

Turn-On & Turn-Off Time 
vs Temperature 

_~+_~_ =210V I 

tiN = Cl " 1000 pF 
-Ro =50!l 

I- V-
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l/ ~ 
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TO~8 Package Power Rating 
3.0 

MH0026G AND MH0026CG IN 
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~ 
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2.0 0 
;:: 
:1: 
iii 1.5 
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a: 1.0 

~ 
0.5 

- r- ~~I!i ~I:K~~T:E~~:~~DY 
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....... " 1/ 
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.......... ~ 
MH0026G AND...._I=>-~ 
MHOi26CG 't STIlIL AIR 

25 50 75 100 125 150 

AMBIENT TEMPERATURE ('C) 

Supply Current vs Temperature 
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V' -V- = 20V ~ -
~ 65 v+ -V- = 17V i-'" - I I 

6.0 
-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE rc) 

Fall Time vs Load Capacitance 
25 

v+ - V-='15V to 20V 

20 

] .. 
;:: 15 

:1: 
10 

..... f.-" 

V f.-" 

V 
Ro =50n 

II TA = 25°C 

5 
o 200 400 600 800 1000 

LOAD CAPACITANCE (pFJ 

Rise Time vs Temperature 
25 

I V'-V-=20V 

20 

] 
15 .. 

C, 1000 pF 

C'U?~r"" 
I 

;:: 
w 10 ~ 

"' 
I 

CL =0 

I 
I 
I 

-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE rC) 

lO 
.5 
a: 

~ 

;< 
.5 

~ 
~ 

~ 

! 
% ... 
0 

~ 

~ 
iC 
~ 
~ 
0 

] 
w 

" ;:: 

:1: 

400 

360 

320 

280 

240 

200 

160 

120 

80 

40 

16 

14 

12 

10 

800 

700 

600 

500 

400 

300 

200 

100 

25 

20 

15 

10 

DC Power (PDCI vs 
Duty Cycle 

TA = 25°C 
Cl. = 0 V 
V' -V-=20V_ ./ 
V' - V-= 17V '-, V 
V' - V-= 12~)( Y 

./ 
V l>" 

/. V V 
~ 

V 

(V- _ V-I' 

" 
Poc=~(DC) 

10 20 30 40 50 60 70 80 

DUTY CYCLE (%) 

I nput Current vs Input Voltage 

TA =25°C 
V+ = 20V 
V-=DV 

/ 
/ 

/ ......... 
0.5 10 15 20 25 

INPUT VOLTAGE (V) 

Optimum Input Capacitance vs 
Output Pulse Width 

v+ - V· = 20V 
C, = 1000 pF I-H-+-t-++-j 
TA = 25°C 

200 400 600 800 1000 1200 
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typical applications (cont.) 

AC Coupled MOS Clock Driver 

C,' 
tOOOpF 

~ 
C,' 

1000pf 

~ 
54174SERIES 
GATES AND FLOPS 

'5V 

MHOOZ6CN 

-12V 

1 TWO PHASE 
CLOCK TO 
SHIFT REGISTERS 

"See apphcatlon$ 58Ctlon on page 5 for detailed IOformatlon on Input/output design enterlor 

DC Coupled RAM Memory Address or Precharge 
Driver (Positive Supply Only) 

100pF 

lDOpf 

1/2DM1400 

+11V 

MHOOZ6CN lTD ADDRESS 
LINES ON 
MM11D3TYPE 
MEMORY SYSTEM 

Precharge Driver for MOS RAM Memories 
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typical, applications 

8-120 

DC Coupled MOS Clock Driver 

+50V 

" INPUT -""T ...... ...., 1/11 OUTPUT 

" INPUT --+-1..-" 1>2 OUTPUT 

-12V 

Transistor Coupled MOS Clock Driver 
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application information 

1.0 Introduction 

The MH0026 is capable of delivering 30 watts 
peak power (1.5 amps at 20V needed to rapidly 
charge large capacitative loads) while its package is 
limited to the watt range. This section describes 
the operation of the circuit and how to obtain 
optimum system performance. If additional design 
information is required, please contact your local 
National field application engineer. 

2.0 Theory of Operation 

Conventional MOS clock drivers like the MH0013 
and similar deVices have relied on the circuit 
configuration In Figure 1. The AC coupling of an 
input pulse allows the device to work over a wide 
range of supplies while the output pulse width 
may be controlled by the time constant - R, X C,. 

EXTERNAL C1 
1N0-/~ 

,--",,-0 v' 

"'MlH~OUT 
02 

L-.... - .... ov-
FIGURE 1. Conventional MOS Clock Drive 

D2 provides 0.7V of dead-zone thus preventing a, 
and O2 from conducting at the same time. In 
order to drive large capacitive loads, a, and O2 
are large geometry devices but Cob now limits 
useful output rise time. A high voltage TTL output 
stage (Figure 2) could be used; however, during 
switching until the stored charge IS removed from 
0" both output devices conduct at the same time. 
This is familiar in TTL with supply line glitches in 
the order of 60 to 1 00 mAo A clock driver built 
this way would introduce 1.5 amp spikes into the 
supply lines. 

EXTERNAL 
C1 

100-/ ~ 

""",-",,-0 v' 

OUT 

D1 

L-.... __ ........ -ov-

FIGURE 2. Alternate MOS Clock Drive 

Unique circuit design and advanced semiconductor 
processing overcome these clasic problems allow· 
ing the high volume manufacture of a device, the 
MH0026, that delivers 1.5A peak output currents 
with 20ns rise and fall times Into 1000pF loads. In 

a simplified diagram, D, (Figure 3) provides 0.7V 
dead zone so that 0 3 is turned ON for a rising 
input pulse and O2 OFF prior to a, turning ON a 
few nanoseconds later. D2 prevents zenerlng of the 
emitter·base junction of O2 and provides an initial 
discharge path for the load via 0 3, During a falling 
input, the stored charge in 0 3 IS used beneficially 
to keep 0 3 ON thus preventing O2 from conduct· 
ing until a, is OFF. a, stored charge is quickly 
discharged by means of common·base transistor 
0 4 , 

The complete circuit of the MH0026 (see sche· 
matic on page 1) basi<.ally makes Darllngtons out 
of each of the transistors in Figure 3. 

.---.... <>v' 

EXTERNAL 

1N0-/C1~ OUT 

FIGURE 3. Simplified MH0026 

When the output of the TTL input element (not 
shown) goes to the logic "1" state, current IS 
supplied through C'N to the base of a, and O2 

turning them ON, and 0 3 and 0 4 OFF when the 
input voltages reaches 0.7V. Initial discharge of 
the load as well as E·B protection for 0 3 and 0. 
are provided by D, and D2. When the input 
voltage reaches about 1.5V, G.,; and 0 7 begin to 
conduct and the load is rapidly discharged by 0 7 , 

As the input goes low, the input side of C, N goes 
negative with respect to V- causing 0 8 and 0 9 to 
conduct momentarily to assure rapid turn·off of 
O2 and 0 7 respectively. When 0, and O2 turn 
OFF, Darlington connected 0 3 and Q4 rapidly 
charge the load toward V+ volts. R6 assures that 
the output will reach to within one VB E of the 
V+ supply. 

The real secret of the device's performance is 
proper selection of transistor geometries and resis­
tor values so that Q4 and Q7 do not conduct at 
the same time while minimizing delay from input 
to output. 

3.0 Power Dissipation Considerations 

There are four considerations in determining 
power dissipations. 

1. Average DC power 
2. Average AC power 
3. Package and heat sink selection 
4. Remember-2 drivers per package 
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application information (cont.) 

The total average power dissipated by the MH0026 
is the sum of the DC power and AC transient 
power. The total must be less than given package 
power ratings. 

Since the device dissipates only 2mW with output 
voltage high (MaS logic "0"), the dominating 
factor in average DC power is duty cycle or the 
percent of time in output voltage low state (MaS 
logic "1"). Percent of total power contributed by 
Poc is usually neglible in shift register applications 
where duty cycle is less than 25%. Poc dominates 
in RAM address line driver applications where 
duty cycle can exceed 50%. 

3.1 DC Power (per driver) 

8·122 

DC Power is given by: 

( ON time ) 
OFF time-ON time 

or Poc = (Output Low Power) X (Duty Cycle) 

where: IS(LOW) = Is @ (V+ - V-I 

Example I: (V+ = +5V, V- = -12V) 

a) Duty cycle = 25%, therefore 

Poc = 17V X 40mA X 17/20 X 25% 

Po c = 145mW worst·case, each side 

Poc = 109mW typically 

b) Duty cycle = 5% 

Poc = 21mW 

c) See graph on page 3 

The above illustrates that for shift register applica· 
tions, the minimum clock width allowable for the 
given type of shift register should be used in order 
to drive the largest number of registers per clock 
driver. 

Example 2: (V+ = +17V, V- = GND): 

a) Duty cycle = 50% 

Po c = 290mW worst·case 

Poc = 218mW typically 

b) Duty cycle = 100% 

Poc = 580mW 

Thus for RAM address line applications, package 
type and heat sink technique will limit drive 
capability rather than AC power. 

3.2 AC Transient Power (per driver) 

AC Transient power is given by: 

where: f = frequency of operation 

CL = Load capacitance (including all 

strays and wiring) 

Example 3: (V+ = +5V, V- = -12V) 

PAC = 17 X 17 X f(MHz) X 106 X 

CL (nF) X 10-9 

PAC = 290mW per MHz per 1000pF 

Thus at 5MHz, a 1000pF load will cause any driver 
to dissipate one and one half watts. For long shift 
registers, a driver with the highest package power 
rating will drive the largest number of bits for the 
lowest cost per bit. 

3.3 Package Selection 

Power ratings are based on a maximum junction 
rating of 175°C. The following guidelines are 
suggested for package selection. Graphs on page 3 
illustrate derating for various operating tempera, 
tures. 

3.31 TO-5 ("H") Package: Rated at 600mW still 
air (derate at 4.0mW/"C above 25°C) and 900mW 
with clip on heat sink (derate at 6.0mW/"C above 
25°C). This popular hermetic package is recom· 
mended for small systems. Low cost (about 10¢) 
clip·on·heat sink increases driving capability by 
50%. 

3.32 8·Pin ("N") Molded Mini·DIP: Rated at 
600mW still air (derate at 4.0mW/"C above 25°C) 
and 1.0 watt soldered to PC board (derate at 
6.6mW/"C). Constructed with a special copper 
lead frame, this package is recommended for 
medium size commercial systems particularly 
where automatic insertion is used. (Please note for 
prototype work, that this package is only rated at 
600mW when mounted in a socket and not one 
watt until it is soldered down.) 

3.33 TO-8 ("G") Package: Rated at 1.5 watts 
still air (derate at 10mW/oC above 25°C) and 2.3 
watts with clip on heat sink (Wakefield type 
215-1.9 or equivalent-derate at 15mW/"C). 
Selected for its power handling capability and 
moderate cost, this hermetic package will drive 
very large systems at the lowest cost per bit. 



application information (cont.) 

3.4 Summary-Package Power Considerations Dc ~ Duty Cycle = 

Time in output low state The maximum capacitative load that the MH0026 
can drive is thus determined by package type, heat 
sink technique, ambient temperature, AC power 
(which is proportional to frequency and capacitive 
load) and DC power (which is principally deter­
mined by duty cycle). Combining equations pre­
viously given, the following formula is valid for 
any clock driver with negligible input power and 
negligible power in output high state: 

Time in output low + Time In output high state 

Table I illustrates MH0026 drive capability under 
various system conditions. 

10-3 

CL (max In pFI ~ n X 

P m,,(mW) (T A,pkgl X Req - (V+ - V-I' X (Dcl X 103 

(V'" - V I' X Req X f(MHzl 

or: CL (ma~ In pFI ~ 5X 10-3 X 

P m,,(mWI X 500 - VS ' X Dc X 103 

V S ' X 500 X f(MHzl 

Where: n = number of drivers per pkg. (2 for 
the MH0026) 

Pm axl mW) (T A' pkg) = Package power 
rating in milliwatts for given package, 
heat sink, and max, ambient tempera­
ture (See graphs) 

Req = equivalent internal resistance 

Req = (V+ - V-)/I SI Low) = 500 ohms (worst 
case over temperature for the MH0026 or 
660 ohms typically) 

Vs = (V+ - V-) = total supply voltage across 
device 

4.0 Pulse Width Control 

The MH0026 is intended for applications in which 
the input pulse width sets the output pulse width; 
i.e., the output pulse width is logically controlled 
by the input pulse. The output pulse width is given 
by: 

Two external Input coupling capacitors are re­
qUired to perform the level translation between 
TTLlDTL and MOS logic levels. Selection of the 
capacitor size is determined by the desired output 
pulse width. Minimum delay and optimum per· 
formance is attained when the voltage at the input 
of the MH0026 discharges to just above the 
devices threshold (about 1.5V). I f the input IS 
allowed to discharge below the threshold, to F F 

and tl Will be degraded. The graph on page 3 
shows optimum values for C'N vs desired output 
pulse width. The value for C 'N may be roughly 
pred Icted by: 

C'N = (2 X 10-3 ) (PW)OUT 

For an output pulse width of 500ns, the optimum 
value for C, N is: 

C, N = (2 X 10-3 )(500 X 10-9 ) 2; 1000pF 

TAB LE 1. Worst Case Maximum Drive Capability for .MH0026* 

TO-SWITH TO-S MINI· DIP TO-5 AND MINI·DIP 
PACKAGE TYPE HEAT SINK FREE AIR SOLDERED DOWN FREE AIR 

Max. 
Operating 
Frequency 

100kHz 

500kHz 

lMHz 

2MHz 

5MHz 

10MHz 

Max. 

tS Temp. 60"C 85°C 60°C 85°C 60°C 85°C 60°C 
j 4 

Duty Cycle 

5% 30 k 24 k 19 k 15 k 13 k 10k 7.5k 

10% 6.5k 5.1k 4.1k 3.2k 2.7k 2k 1.5k 

20% 2.9k 2.2k 1.8k 14k 1.1k 840 600 

25% l.4k 1.lk 850 650 550 400 280 

25% 620 470 380 290 240 170 120 

25% 280 220 170 130 110 79 -

*Note Values In pF and assume both Sides In use as non-overlaplng 2 phase dnver, each Side operating 
at same frequency and duty cycle With (V+ - V-) '" 17V For loads greater than 1200 pF, 
me and fall times will be limited by output current, see Section 50 

85°C 

5.8k 

1.1k 

430 

190 

80 

-
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application information (cont.) 

5.0 Rise & Fall Time Considerations(Note 3) 

The MH0026's peak output current is limited to 
1.5A. The peak current limitation restricts the 
maximum load capacitance which the device is 
capable of driving and is given by: 

I ;cLaf" 1.5A 

The rise time, t r, for various loads may be 
predicted by: 

tr; (LW) (250 X 10-12 + CL ) 

Where: l:N; The change in voltage across CL 

~V+ -V-
CL ; The load capacitance 

For V+ - V-; 20V, CL ; 1000pF, tr is: 

tr ~ (20V) (250 X 10-12 + 10-12 ) 

; 25ns 

For small values of CL , equation above predicts 
optimistiC values for t r. The graph on page 3 
shows typical rise times for various load capaci· 
tances. 

The output fall time (see Graph) may be predicted 
by: 

~ ~ 2.2R(Cs +~) 

hFE + 1 

6.0 Clock Overshoot 

The output waveform of the M H0026 can over· 
shoot. The overshoot is due to finite inductance of 
the clock lines. It occurs on the negative going 
edge when 0 7 saturates, and on the positive edge 
when 0 3 turns OFF as the output goes through 
V+ - Vb.' The problem can be eliminated by 
placing a small series resistor in the ouput of the 
MH0026. The critical valve for R,;2y'L/CQ where 
L is the self·inductance of the clock line. In 
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practice, determination of a value for L is rather 
difficult. However,R, IS readily determined emper· 
ically, and values typically range between 10 and 
51 ohms. R, does reduce rise and fall times as 
given by: 

7.0 Clock Line Cross Talk 

At the system level,voltage spikes from </>1 may be 
transmitted to 1/)2 (and vice·versa) during the 
transition of </>1 to MOS logic "1". The spike is 
due to mutual capacitance between clock lines and 
is, in general, aggravated by long clock lines when 
numerous registers are being driven. Transistors 
0 3 and a. on the </>2 side of the MH0026 are 
essentially "OFF" when </>2 is in the MOS logic 
"0" state since only micro·amperes are drawn 
from the device. When the spike is coupled to </>2, 

the output has to drop at least 2 VB E before 0 3 

and 0 4 come on and pull the output back to V+. 
A simple method for eliminating or minimizing 
this effect is to add bleed resistors between the 
MH0026 outputs and ground causing a current of 
a few milliamps to flow in 0 4 , When a spike is 
coupled to the clock line a. is already "ON" with 
a finite hfe • The spike is quickly clamped, by 0 4 , 

Values for R depend on layout and the number of 
registers being driven and vary typically between 
2k and 10k ohms. 

8.0 Power Supply Oecoupling 

Power supply decoupling is a widespread and 
accepted practice. Oecol1pling of V+ to V- supply 
lines with at least 0.1 /IF noninductlve capacitors 
as close as possible to each M H0026 is strongly 
recommended. This decoupling is necessary 
because otherwise 1.5 ampere currents flow during 
logic transition in order to rapidly charge clock 
lines. 



Interface Circuits 

MH8808 dual high speed MOS clock driver 

general description 

The MH8808 is a high speed dual MOS clock 
driver intended to drive the two phases of a 
memory array of 500 pF per phase at rates up to 
4 MHz. The design includes output current limit· 
ing for controlled rISe and fall times, and thermal 
shutdown which protects the chip against exces· 
sive power dissipation or accidental output shorts. 
Two DTLITTL compatible status outputs monitor 
clock outputs and provide a corresponding TTL 
logic level for status indication. Both direct and 
internally damped outputs are available for each 
phase to suit the particular application. It is ideally 
suited for driving MM5262 2k RAMs. 

connection diagram 

features 

• High Speed: 18 ns typ delay and 20 ns typ rise 
and fall times with 500 pF load 

• Current limited outputs ±450 mA typ 

• Direct and damped outputs available 

• Thermal shutdown protection 

• TTL compatible status outputs 

• 1W dissipation capability at 25°C T A 

• 16 pin cavity dual·in·llne package 

• Output high level clamped to +5V 

DualRln~Line Package 

DAMPED voo DAMPED 
Vss OUT OUT OUT OUT NC 

16 15 14 12 11 10 

'~O NOT CoNNECTTo THIS PIN. 

TOP VIEW 
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absolute maximum ratings 

Vss +7V 
Vss - Voo 26V 
Total Power DISSipation (Note 1) lW 
Operatmg Temperature Range O°C to +70°C 

electrical characteristics 
The following apply for V BS = +7V, Vss "" +5V, V DD == -15V, TA = 25°C unless otherwise stated 

PARAMETER CONDITIONS MIN 

I nput Current Y'N ° -9V (Note 21 

Output Low Voltage lOUT = +1 rnA, VIN 0:: -lOY -14 
(Note 21 

Output High Voltage lOUT = -1 mA, VIN = -14V 45 

Status" 1" Voltage lOUT ° -250)./A, Y'N ° -14V 3 

Status "0" Voltage lOUT ° 20 mA, Y'N ° -10V 
(Note 21 

Output Leakage Current V BB ° +8.5V, Vss ° 5V 
Vooo-175V,VOUTo+85V 
VIN = open 

Damping Resistor 4 

IBB V ,N o-115V 

Vss ° +6 5V, Voo ° -17 5V 
V BB ° +8 5V (Note 21 

Iss V'N~-115V 

Vss ° +6 5V, Voo ° -17 5V 
V BB ° +8 5V (Note 21 

100 V ,N o-115V 

Vss ° +6 5V, Voo ° -17 5V 
VBB ° +8 5V (Note 21 

Output Rise Time CL o 500pF 

Output Fall Time CL ° 500 pF 

Delay to Negatlve·Gomg Output CL ° 500 pF 7 

Delay to Positive-Going Output CL ° 500 pF 10 

Note l' Maximum Junction temperature IS 110"C For operation above 25"C derate at 85°C/W 0JA for stili air 

Note 2. Test only one Input high (more POSitive) at a time 
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MAX UNITS 

10 mA 

V 

53 V 

V 

05 V 

100 )./A 
S1 

32 mA 

23 mA 

-55 mA 

26 ns 

26 ns 

22 ns 

25 ns 



Future Products 

DM5446A/DM7446A(SN5446A/SN7446A), 
DM5447A/DM7447A{SN5447A/SN7447A), 
DM 5448/DM7448 (SN5448/SN7448) 
BCD to 7-segment decoder/drivers 

general description 

This versatile series of 7-segment display drivers 
fulfills a wide variety of requirements for most 
active high (common cathode) and active low 
(common anode) Light Emitting Diodes (LED) 
or lamp displays_ Each device fully decodes a 
4-bit BCD input into a number from 0 through 9 
in the standard 7-segment display format, and 
BCD numbers above 9 Into unique patterns that 
verify operatlon_ All circuits operate off of a 
Single 5_0V supply_ 

The DM5446A/DM7446A has active-low, open­
collector outputs that Will drive segments requiring 

, up to 40 mA of current. The outputs are capable 
of withstanding 30V at a maximum leakage current 
of 2501lA. ThiS configuration IS particularly well 
sUited for common anode LED displays or higher 
voltage lamp displays. The high sink current 
capability also allows this circuit to be used in 
the multiplex or nonmultiplex mode ,of display 
drlve_ In addition, the device may be used to 
drive logic circuits since ItS normalized fanout 
is 25. 

The DM5447A/DM7447A has the same output 
characteristics as the DM5446A/DM7446A except 
that the outputs Withstand 15V at a maximum 

connection diagrams 

TOP VIEW 

DM54481DM7448 

leakage current of 2501lA. Si nce its output configu­
ration is the same as the DM5446A/DM7446A 
ItS applications Will also be the same, the only 
restriction is that a lower voltage type display be 
used because of the reduced output voltage limit 
of 15V. 

The DM5448/DM7448 has active-high, passive­
pull up outputs With a fanout of 4. Typical source 
current is 2.0 mA at an output voltage of 0.85V. 
The sink capability is 6.4 mA at a maximum 
drop of 0.4V. It IS normally used to drive logic 
circuits, operate high-voltage loads such as electro· 
luminescent displays through buffer transistors or 
SCR switches, and in low current common cathode 
Non-Multiplex LED applications. 

features 

• Lamp-test input 
• Leading/trailing zero suppression (RBI and 

RBO) 

• Blanking input that may be used to modulate 
lamp intensity or inhibit output 

• TTL and DTL compatible 
• Input clamping diodes 

TOP VIEW 

DM5446A1DM7446A 

DM5447 AlDM7447 A 
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DM5485/DM7485{SN5485/SN7485) 
4-blt magnitude comparator 

general description 

The DM5485/DM7485 performs magnitude com­
parison of straight binary and BCD (8421) codes. 
Three fully decoded decisions on two 4-bit words 
(A & B) are made and brought to three outputs. 

This device is fully expandable by use of cascading 
inputs. When expanded the total comparison time 
is a function of word length and is two gate delays 
("" 12 ns) for each four bit section added to the 
basic device delay. 

features 
• Greater than, less than and equal to in one 

package 

truth table 

COMPARING 
INPUTS 

A3, B3 A2,B2 Al,Bl AO,BO 

A3>B3 x x x 
A3<B3 x x x 
A3' B3 A2>B2 x x 
A3' 63 A2< B2 x X 
A3 - B3 A2' B2 A1 >B1 x 
A3' B3 A2- B2 A1 <61 x 
A3- B3 A2- B2 A1- 61 AO>BO 
A3- B3 A2- B2 A1' B1 AO< 60 
A3' B3 A2 - 62 A1- 61 AO' BO 
A3' B3 A2- B2 A1' B1 AO' BO 
A3-B3 A2' B2 A1-B1 AO'BO 

NOTE: H '" high level, L = low level, X '" Irrelevant 

A>B 

x 
x 
x 
x 
x 
x 
x 
x 
H 
L 
L 

• Easily expandable through high speed cascading 
inputs 

• Typical power 275 mW 

connection diagram 

CASCADING 
OUTPUTS 

INPUTS 

A<B A'B A>B A<B A-B 

x X H L L 
x X L H L 
x X H L L 
x X L H L 
x X H L L 
x X L H L 
x X H L L 
X X L H L 
L L H L L 
H L L H L 
L H L L H 

DM54123/DM74123(SN54123/SN74123) 
TTl/monostable multivibrator 

general description 

The DM54123/DM74123 is a dual retriggerable, 
resettable monostable multivibrator providing an 
output pulse whose duration and accuracy is a 
function of external timing components. Its inputs 
and outputs are standard TTL and compatible with 
all 5400 and 7400 products. 

There are two inputs per function, one active LOW 
and one active HIGH. This permits triggenng on 
either the leading (positive going) or trailing (nega­
tive going) edge. Triggering is independent of Input 
transition time or pulse width. An input cycle 
time shorter than the output R'C cycle time will 
retrigger the DM54123 and result in a continuous 
output. 

Retriggering may be inhibited by tying the Q out­
put to the active LOW trigger mput or the Q 
output to the active HIGH input. 

The true output may be forced LOW during any 
phase of input or output timing by connecting a 
logic LOW level to the reset input. 

features 

• Retriggerable 0% to 100% duty cycle 
• TTL compatible inputs and outputs 
• Triggers on leading or trailing edge 
• Complementary outputs 
• Compensated for temperature and power supply 

variations 
• High speed trigger to Q 21 ns (typ.) 

connection diagram 



DM541411DM74141 (SN541411SN74141) 

BCD to decimal decoder/driver 

general description 

The DM54141/DM74141 is a second-generation 
BCD-to-decimal decoder designed specifically to 
drive cold cathode indicator tubes_ This decoder 
demonstrates an improved capability to minimize 
switching transients in order to maintain a stable 
display_ 

Full decoding is provided for all possible input 
states_ For binary inputs 10 through 15, all the out­
puts are off_ Therefore the DM54141/DM74141, 
combined with a minimum of external circuitry, 
can use these invalid codes in blanking I'eading­
and/or trailing-edge zeros in a display as shown in 
the typical application data. The ten high-perform­
ance NPN output transistors have a maximum 
reverse current of 50llA at 55V_ 

connection diagram 

Low-forward-impedance diodes are also provided 
for each input to clamp negative-voltage transitions 
in order to minimize transmission-line effects. 
Power dissipation is typically 55 mW, which is 
about one-half the power requirement of earlier 
designs_ 

features 

• Drives cold cathode numeric indicator tubes 
directly 

• Low leakage current at 55V (50IlA max.) 
• Low power dissipation of 55 mW (typ_) 
• Fully decoded inputs ensure all outputs off for 

invalid codes 
• Input clamp diodes for minimizing transmission 

line effects 
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DM54160/DM74160(SN54160/SN74160) 
decade counter with asynchronous clear 
DM541611DM74161 (SN541611SN74161) 
binary counter with asynchronous clear 
DM54162/DM74162(SN54162/SN74162) 
decade counter with synchronous clear 
DM54163/DM74163(SN54163/SN74163) 
binary counter with synchronous clear 

general description 

These synchronous, presettable counters feature 
an internal carry look·ahead for application in 
high-speed counting schemes_ The DM54160/ 
DM74160 and DM54162/DM74162 are decade 
counters and the DM54161/DM74161 and 
DM54163/DM74163 are 4-bit binary counters_ 

enable the carry out_ The earry output is a 
positive pulse with a duration approximately equal 
to the positive portion of QA and can be used to 
enable successive cascaded stages. High to low 
level transitions at the enable P or T inputs 
should occur only when the clock is high. 

features 
A low level at the load input disables counting 
and causes the outputs to agree wi th the data 
input after the next positive clock edge. The 
clear function for the DM54162/DM74162 and 
DM54163/DM74163 is synchronous and a low 
level at the clear input sets all four outputs low 
after the next positive clock edge. The clear 
function for the DM54160/DM74160 and 
DM54161/DM74161 is asynchronous and a low 
level at the clear input sets all four outputs low 
regardless of the state of the clock. 

• I nternal look-ahead for fast counting schemes 

• Carry output for n-bit cascading 

• Synchronous counting 

• Synchronously programmable 

• Load control line 

Counting is enabled when both count enable 
inputs are high. Input T is fed forward to also 

• Diode-clamped inputs 

• Typical max input clock frequency 

connection diagram 

V~6 115 114 113 112 111 110 g 

I I I I I I ri::: n. ~TP;S no OT ~ 

I Lei T' °i" oj" oj" i 
11 12 13 14 15 16 11 G~8D 

TDPVIEW 

35MHz 



DM54170/DM74170(SN54170/SN74170) 4-by-4 register file 

general description 

This 16-bit Register File is organized as four 
4-bit words. Separate Read Select and Write Select 
inputs allow simultaneous reading and writing 
from different locations. 

Four data inputs are available which are used to 
supply the 4-bit word to be stored. Location of the 
word is determined by the write address inputs A 
and B in conjunction with a write·enable signal. 
Data appl ied at the inputs should be in its true 
form. That is, if a high·level signal is desired from 

connection diagram 

TOP VIEW 

the output, a high·level is applied at the data input 
for that particular bit location. The latch inputs 
are arranged so that new data will be accepted 
only if both internal address gate inputs are high. 
When this condition exists, data at the D input is 
transferred to the latch output. When the write 
enable input, Gw , is high, the data inputs are 
inhibited and their levels can cause no change in 
the information stored in the internal latches. 
When the read enable input, GR , is high, the data 
outputs are inhibited and remain high. 

DM54195/DM74195(SN54195/SN74195) 
4-bit parallel-access shift registers 

general description 
The DM54195/DM74195 are 4-bit shift registers 
which feature parallel inputs, parallel outputs, J.j( 
serial inputs, shift/load control input, and a direct 
overriding clear. All inputs are buffered to lower 
the input drive requirements. The registers have two 
modes of operation: 

Parallel (Broadside) Load 
Shift (In direction OA toward 0D) 

Parallel loading is accomplished by applying the 
four bits of data and taking the shift/load control 
input low. The data is loaded into the associated 
flip-flop and appears at the outputs after the 
positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the 
shift/load control input is high. Serial data for this 
mode is entered at the J.j( inputs. These Inputs 

connection diagram 

TOP VIEW 

permit the first stage to perform as a J.j(, D·, or 
T·type flip·flop as shown in the function table. 

features 
• Synchronous parallel load 

• Positive edge triggered clocking 

• Parallel Inputs and outputs from each flip-flop 

• Direct overriding clear 

• J and K inputs to first stage 

• Complementary outputs from last stage 

• For use in high performance: 
Accumulators/Processors 
Serial to parallel, parallel to serial converters 

• Typical power dissipation 195 mW 
• Typical clock frequency 39 MHz max 
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DM7544/DM8544 TRI-STATE®quad switch debouncer 

general description 
The DM7544/DM8544 is a Quad SWitch Debouncer 
for use in front panel and similar applications. 
The part consists of four RS flip·flops, with 
internal pull up resistors for increased noise 
immunity, which store the switch condition infor­
mation. A strobe output is available wh ich allows 
sampling of the sWitch Information at a pre­
determined time. TRI·STATE® outputs are pro­
vided for switch line bus connections. 

connection diagram 

features 

• Eliminates push-button noise 

• Allows clocked devices to be operated from 
sWitches 

• Maximum power dissipation 250mA 

• Bus·llne connectable 

GND 
TDPVIEW 

DM7555/DM8555 TRI-STATE®programmable decade counter 

general description 
The DM7555/DM8555 is a TRI-STATE four-bit 
decade counter which has both conventional and 
TRI·STATE outputs. When the TRI-STATE out· 
puts are in the high-impedance mode, they can be 
used to load information into the subsequent stage. 
This is particularly useful in applications involving 
program counters. Fully synchronous operation 
results when these devices are cascaded. 

features 
• Typical power dissipation 
• Target propagation delay 
• Target clock frequency 

logic diagram 
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® 
DM7556/DM8556 TRI-STATE programmable binary counter 

general description 

The DM7556/DM8556 is a TRI-STATE four-bit 
binary counter which has both conventional and 
TRI-STATE outputs_ When the TRI-STATE out­
puts are in the high-impedance mode they can be 
used to load information into the subsequent stage_ 
This is particularly useful in applications involving 
program counters_ Fully synchronous operation 
results when these devices are cascaded_ 

features 

• Typical power dissipation 
• Target propagation delay 
• Target clock frequency 

logic diagram 

Vee-IS 
GND-I 

. 
" 

375mW 
27 ns 

50 MHz 

DM75493 4-segment LED driver 
DM75494 6-digit LED driver 

general description 

The DM75493 and DM75494 are designed to be 
used to interface between MOS and LED displays_ 
These two devices are pin equivalent to the 
DM75491 and DM75492 but have several advan­
tages_ The DM75493 and DM75494 can be 

connection diagrams 

Vss 

TOP VIEW 

DM75493 

Voo 

\. 

, 
'. 

connection diagram 

, 
" 

, 
" 

\-J 
w 
I'V-

operated at lower supply voltages and therefore 
will reduce power consumption_ The DM75493 
is designed to give a relatively constant current 
through an external resistor, independent of sup­
ply voltage_ Each circuit has a blanking input_ 

vee 

Vss 

TOP VIEW 

DM75494 
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DM7833/DM 8833, DM7834/DM8834, DM7835/DM8835, 
DM7839/DM~839 quad TRI-STATE® transceivers 

general description 

This family of TRI-STATE® party line trans­
ceivers offer extreme versatility in bus organized 
data transm ission systems. The data bus may be 
unterminated, or terminated DC or AC at one or 
both ends. Drivers in the third (high impedance) 
state load the data bus with a negligible leakage 
current. The receiver input current is low allowing 
at least 100 driver/receiver pairs to utilize a single 
bus. The bus loading is unchanged when Vee = OV. 
The receiver incorporates hysteresis to provide 
greater noise immunity. All devices utilize a high 
current TRI-STATE output driver. The DM7833/ 
DM8833 and DM7835/DM8835 employ TRI­
STATE outputs on the, receiver also, while on 
the DM7834/DM8834 and DM7839/DM8839 the 
receiver outputs are standard active pull up T2 L 

The DM7833/DM8833 are non-inverting quad 
transceivers with a common driver disable con­
trol and a common receiver disable control. 

The DM7839/DM8839 are non-inverting quad 
transceivers with a common two-input driver 
disable control. 

The DM7834/DM8834 are inverting quad trans­
ceivers with a common two input driver disable 
~ontrol. 

connection diagrams 

TOP VIEW 

DM78331DM8833 

TOP VIEW 

DM7835/DM8835 

TJ1e DM7835/DM8835 are inverting quad trans­
ceivers with a common driver disable control 
and a common receiver disable control. 

features 

• Receiver hysteresis 450mV (typ) 

l.4V (typ) 

50ILA (max) 
• Receiver noise immunity 
• Receiver input current 

for norma I Vee or 
Vee = OV 

• Receivers 
Sink 
Source 

• Drivers 
Sink 

Source 

16 mA at O.4V (max) 
2.0 mA (mil) 2 4V ( .) 
5,2 mA (com) at. min 

50 mA at 0.5V (max) or 
32 mA at O.4V (max) 

10.4 mA at 
2.4V (min) 

• Drivers have TR I-STATE outputs 
• DM78331DM8833 and DM7835/DM8835 re­

ceivers have TR I-STATE outputs 
• Capable of driving lOOn DC terminated buses 

• 74 series'TTL compatible 

TOP VIEW 

DM78341DM8834 

TOP VIEW 

DM7839/DM8839 



DM7856/DM8856, 
DM8857, 

DM7858/DM8858 BCD-to-7segment LED drivers 

general description 

This series of 7-segment display drivers fulfills a 
wide variety of requirements for most active high 
(common cathode) Light Emitting Diodes (LED)_ 
Each device fully decodes a 4-bit BCD input into a 
number from 0 through 9 in the standard 7-segment 
display format, and BCD numbers above 9 into 
unique patterns that verify operation_ All circuits 
operate off of a single 5.OV supply. 

The DM7856/DM8856 has active-high, passive 
pull-up outputs which prOVide a typical source 
current of 6.0 mA at an output voltage of 1.7V. 
The applications are the same as for the DM5448/ 
DM7448 except that more design freedom is 
'allowed with higher source current levels. This 
CirCUit was designed to drive the MAN-4 or equiv­
alent type display directly without the use of 
external current limit resistors. 

The DM8857 has active-high outputs and IS de­
signed to be used with common cathode LED's 
in the multiplex mode. It provides a typical source 
current of 50 mA at an output voltage of 2.3V. 

connection diagram 

TOP VIEW 

In addition, with the use of an external current 
limit resistor per segment, thiS circuit can be used 
in higher current nonmultiplex LED applications. 

The DM7858/DM8858 has active high outputs 
with source current adjustable with the use of 
external current limit resistors, one per segment_ 
ThiS feature allows extreme flexibility in source 
current value selection for either multiplex or 
non-multiplex common cathode LED drive applica­
tions. It allows the system designer freedom to tailor 
the drive current for his particular applications. 

features 

• Lamp-test input 

• Leading/trailing zero suppression (RBI and 
RBO) 

• Blanking Input that may be used to modulate 
lamp intensity or inhibit output 

• TTL and DTL compatible 

• Input clamping diodes 
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DM8864 9-digit LED driver 
DM8866 7-digit LED driver 

general description 

The DM8864 is a 9-digit LED cathode driver and 
the DM8866 is a 7-digit LED cathode driver. They 
are designed to interface between MaS calculator 
or clock circuits supplying 2.0 mA, and LED 

connection diagrams 

TOP VIEW 

DM8864 

display operating up to 50 mAo In a multiplex 
mode. They feature a "low battery" indicator 
driver which will light a decimal point whenever a 
9.0V battery drops below 6.5V typically. 

GNO 
TOP VIEW 

DM8866 

DM7887/DM8887 8-digit high voltage 
anode driver (active-high inputs) 
DM7889/DM8889 high voltage segment driver 
DM7897/DM8897 8-digit high voltage 
anode driver (active-low inputs) 

general description 

The DM7887/DM8887 and DM7897/0M8897 are 
deSigned to drive the individual anodes of a·seven 
segment (cathodes) high-voltage gas discharge panel 
In a time multiplexed fashion. 

When driven with appropriate input signals, the 
driver will switch voltage and impedance levels at 
the anode. This will allow or prevent IonIZation 
of gas around selected cathode In order to form a 
numeric display. Their main application will be 
to act as buffers between MaS outputs (fully· 
decoded) and the anodes of a gas·dlscharge panel, 
Since the devices can source up to 16 mA at a low 
impedance and can tolerate more than 55V In the 
off state. 

DM7889/DM8889 is capable of driving eight 
segments of a high-voltage display tube with a 

connection diagrams 

TOP VIEW 

constant output sink current, which can be adjusted 
by external program resistor, Rp. The program 
current is half that of output on current. In the 
"OFF" state the outputs can tolerate more than 
80V. The ratio of "ON" output currents is within 
±10%. Inputs have negative clamp diodes. Active 
high input logic. The main application of the 
device is to interface MaS CirCUits to high·voltage 
displays. The total power dissipation in the package 
is low. 

features 
• Versatile circuits for a wide range of display 

applications 

• High breakdown voltages 

• Low power dissipation 

DM78871DM8887 DM7889/DM8889 DM7897/DM8897 



DM54L123/DM74L123(SN54L123/SN74L123) 

dual TTL/monostable multivibrator 

general description 

The DM54L 123 is a low power dual retriggerable, 
resettable monostable multivibrator providing an 
output pulse whose duration and accuracy is a 
function of external timing components. Its inputs 
and outputs are compatible with all 54L and 74L 
products. 

There are two inputs per function, one active LOW 
and one active HIGH. This permits triggering on 
either the leading (positive going) or trailing (neg­
ative going) edge. Triggering is independent of 
input transition time or pulse width. An input 
cycle time shorter than the output R *C cycle time 
will retrigger the DM54L 123 and result in a con­
tinuous output. 

Retriggering may be inhibited by tying the 6 out­
put to the active LOW trigger input or the Q 
output to the active HIGH input. 

The true output may be forced LOW during any 
phase of input or output timing by connecting a 
logic LOW level to the reset input. 

DM70L95/DM80L95. 

features 

• Low power 
• Resettable and 

25mW 
'O%to 100% 

retriggerable duty cycle 
• Low power TTL compatible inputs and outputs 
• Triggers on leading or trailing edge 
• Complementary outputs 
• Compensated for temperature power supply 

variations 
• High speed, trigger to Q 50 ns (typ) 

connection diagram 

® 
DM70L97/DM80L97 TRI-STATE hex buffers 

general description 

The DM70L95/DM80L95 and DM70L97/DM80L97 
are a collection of six non-inverting buffer gates 
which can be disabled to provide a high impedance 
(TRI-STATE) output. The disable function is per­
formed by two inputs, DlS1 and DIS2 , which pro­
duce the TRI-STATE when taken high. For the 
DM70L95/DM80L95 all outputs go to the Hi-z 
STATE if DIS1 or DIS2 are high. For the DM70L97/ 
DM80L97, outputs 1, 2, 3, and 4 are disabled 
(Hi-z) when DIS1 = "1" and outputs 5 and 6 are 
disabled (Hi-z)' for DIS2 = "1." 

connection diagrams 

DM70L95/DM80L95 

features 

• TRI-STATE outputs 

• Typical power diSSIpation 22mW 

• TYPIcal propagation delay 40 ns 

• DM70L95/DM80L95 and DM70L97/DM80L97 
have same pinouts as DM7095 and DM7097 
respectively 

DM70L97/DM80L97 
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DM70L96/DM80L96,DM70L98/DM80L98 TRI-STATE® hex buffers 
general description 
The DM70L96/DM80L96 and DM70L98/DM80L98 
are a collection of six inverting buffer gates which 
can be disabled to provide a high impedance 
(TRI-STATE) output. The disable function is per­
formed by two inputs, DIS1 and DIS2 , which 
produce the TR I-STATE when taken high. For the 
DM70L96/DM80L96 all outputs go to the Hi-z 
STATE if DIS1 or DIS2 are high. For the 
DM70L98/DM80L98, outputs 1, 2, 3, and 4 are 
disabled (Hi-z) when DIS1 = "1" and outputs 5 
and 6 are disabled (Hi-z) for DIS2 = "1." 

connection diagrams 

DM70L9.S/DM80L9S 

features 
• TRI-STATE outputs 

• TYPical power dISSipation 17mW 

• Typical propagation delay 30 ns 

• DM70L96/DM80L96 and DM70L98/DM80L96 
have same pinouts as DM7096 and DM7098 
respectively 

1 8 
GNO 

DM70L98/DM80L98 

DM54S200/DM74S200 (SN54S200/SN74S200) 
256-bit read/write memories with TRI-STATE®outputs 

general description 
The DM54S200/DM74S200 256-bit active-element 
memories are monolithic transistor-transistor logic 
(TTL) integrated circuits organized as 256 words 
of one bit each. They are fully decoded and have 
three gated memory-enable inputs to simplify 
decoding required to achieve the desired system 
organization. The memories feature PNP input 
transistors which reduce the low-level input current 
requirement to a maximum of -0.25 milliamperes, 
only one-eight that of a normalized Series 54S/74S 
load factor. The memory-enable circuitry is imple­
mented with minimal delay times to compensate 
for added system decoding. 

The TRI-STATE output combines the convenience 
of an open-collector with the speed of a totem­
pole output; it can be bus-connected to other 
similar outputs, yet it retains the fast-rise-tlme 
characteristics of the TTL totem-pole output. 

Write Cycle: The complement of the information 
at the data input is written into the selected 
location when all memory-enable inputs and write­
enable Input are low. While the write-enable input 
is low, the output is in the high-Impedance state. 
When a number of outputs are bus-connected, this 
high-Impedance output state Will neither load nor 
drive the bus line, but it will allow the bus line to 
be driven by another active output or a passive 
pull-up if demed. 

Read Cycle: The stored Information (complement 
of information applied at the data input during 

the write cycle) IS avaJiable at the output when the 
write-enable input is high and the three memory­
enable inputs are low_ When anyone of the 
memory enable inputs IS high, the output will be 
In the high-impedance state. 

features 
• SchottkY-clamped for high-speed memory 

systems: 
Access from memory-enable Inputs 20 ns typ 
Access from address inputs 31 ns typ 
Power dissipation 1.7 mW/blt typ 

• TRI-STATE output for driving bus-organized 
systems and/or highly capacitive loads 

• Fully decoded, organized as 256 words of one 
bit each 

• Compatible with most TTL and DTL logic 
cirCUits 

• Multiple memory-enable Inputs to minimIZe 
external decoding 

connection diagram 



LM75461, LM75462, LM75463, LM75464 
dual peripheral drivers (high voltage) 

general description 

These circuits are high voltage versions of the 
LM75451A, LM75452, LM75453, and LM75454 
series. Pin configurations for the corresponding 
parts in the two series are identical. Each circuit 
contains two independent high voltage transistors 
each capable of sinking 300 mA at the same time. 

features 
• High breakdown 
• Outputs withstand high voltage with Vcc = OV 

for power strobing applications 

connection diagrams 

vee B2 A2 X2 

Al Bl Xl GNO 

LM75461 

Al Bl 

LM75463 

• Both outputs can sink 300 mA simultaneously 

• Two separate drivers per package 

• Identical pin configurations as the lower voltage 
LM75450 series equivalents 

• a·pin mini·dual·in-line package 

• Inputs have clamp diodes and are DTL/TTL 
compatible 

vee B2 A2 X2 

Al Bl Xl GNO 

LM75462 

vee 2B 2A 2V 

lA lB IV GNO 

LM75464 
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MH7803/MH8803. 
MH7807/MH8807 oscillator/clock drivers 

general description 

The MH7803/MH8803 and MH7807/MH8807 are 
complete self-contained two-phase oscillators and 
clock driver subsystems for MOS micro-computer, 
calculator and shift register systems. 

features 

• No external tir'1ing components 

• Two non-overlapping outputs 

• Both frequency and pulse width are voltage 
controlled 

logic diagram 

FREQUENCY CONTROL 

PULSE WIDTH CONTROL 0--------...1 

DAMPED MOS OUTPUTS 

10<1 

• Frequency adjustable from 100 kHz to 500 kHz 
(MH7803/MH8803) and from 400 kHz to 
2 MHz (MH7807/MH8807) 

• Pulse width adjustable from 300 ns to 2J..ls 

• Low power for battery operation 

• TTL outputs for verification and synchroniza­
tion 

• Both direct and damped MOS outputs 

--ov· 
--ov· 
--0 INHIBIT 

--0 TEST 

......... --ovcc 

TIL OUTPUTS 

.,o-JV~-;---t-+--1 
., 

connection diagrams 

INHIBIT INPUT 

PW CONTROL 

<1>1 MUS DAMP:ED 

<1>1 MUS 4-...... ...::1-1 
¢'2MOS DAMPED 

'1>2 Mas 4-...... ...::1-1 
v-

TOP VIEW 

14 v+ 

13 TEST 

'hITTL) 

GND (TTL) 

MH7803/MH8803 

..... - .. --oGND 

DIRECT MOS OUTPUTS 

INHIBIT 

v' 

TEST 

FREQ CONTROL 

MH7807/MH8807 



MH8804 quad MOS memory driver 
MH8805 dual MOS memory driver 

general description 

The quad MH8804 and the dual MH8805 are 
bipolar to MOS drivers specifically designed to 
drive input address lines for MOS memory arrays 
using MM1103 type RAMs. The MH8804 is pin 
compatible with the 13207 and the MH8805 with 
the SN75361. 

connection diagrams 

v" 
16 

v" 
0, 

15 
O. 

14 
0, O. 

" 
13 

E. 

12 
E, E, 

11 
0, 0, 

10 
0, 0, 

GNO v" 

TOPVIEW 

MH8804 

features 

• Current mode output drive 

• Rise and fall times 

• Delay times 

• High output voltage 

• Low output voltage 

• Input levels 

0, 

0, 

GNO 

TOP VIEW 

MH8805 

v" 

0, 

0, 

v" 

±500 mA 

20 ns 

15 ns 

Vss - 1.0V 

0.3V 

TTUDTL 
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5V 

OUTPUT 400n 

INPUT 

T 50PF 

Test Circuit 1 

Vcc=5V 

Vcc= 5V 

INPUT >--"'---<0 OUTPUT 

Test Circuit 4 

,v 

5V OUTPUT 
130 

INPUTo--==t._;o--t~"""-J*"".t-~f-] 

DIOOES·FD100 

Test Circuit 6 

AC Test Circuits 

,V 

':' 

Test Circuit 3 

'5V .!' 
Coo, 

+24V T 
Test Circuit 2 

-
CL 

tpdl 50 pF 

tpdO 50 pF 

tOH 5 pF* 

t, H 5 pF' 

tHO 50 pF 

t H , 50 pI' 

* Approximate value 
of jig capacitance only. 

SOV 

800n 

Test Circuit 5 

SOV 

JODI! 

60Dl! 

Test Circuit 7 
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PULSE GENERATOR OUTPUT 

1. SWITCHING TIME (t ..... &. tpdJ TESTS 
RISE TIME < 15 ns 
fALL TIME < 15 ns 
AMPLITUDE"" 4V 
FREIL. '" 2 MHz ±S% AT 50% DUTY CYCLE 

2 SHIFT RIGHT FREQUENCY TEST 
RISE TIME < 15 NS 
FAll TIME < 15 NS 
AMPLITUDE"" 4V 

VON 

fREQ. = 15 MHz WITH PULSE WIDTH 
ADJUSTMENT SO THAT VIN HAS 
DUTY CYCLE OF APPROX. 50% 

+45V 

5.0 Krl±l% 

Test Circuit 8 

1>-,,--+0) Your 

P--... --tO) VOUT 

Vee "'+5V 

2K 

CL INCLUDES eCT PROBE AND JIG 
CAPACITANCE 

Your Your Your YOUT Your 

Test Circuit 9 

VIN Vee1 " VCC2 
TO CHANNEL "A" +20 Vdc 

VOUT 
OR 

Your 
NOR 

INPUT 

PLllSE 
GENERATOR 

INPUT PULSE 
t+=I-=20t020s 

(20t080%1 

TO 
CHANNEl 

"8" 

A.LL INPUT AND OUTPUT CABLES TO THE SCOPE ARE EnUAllENGTHS OF 5G-OHM COAXIAL CABLE 
WIRE LENGTH SHOULD BE < 1/4 INCH FROM TP'N TO INPUT PIN AND TPOUT TO OUTPUT PIN. 

Test Circuit 10 



TEST 
001 

tpdO GND 

tpd' GND 

tpd(TEI GND 

t'H See Note 3 

tOH See Note 3 

tH, See Note 3 

tHO See Note 3 

fctock GND 

-
INPUTS 

-

~ 
SEE 

TABLE 1 

I-

~ AC 
LOAD 

~ 

Figure 1 (Test Circuit) 

002 

GND 

GND 

GND 

See Note 3 

See Note 3 

See Note 3 

See Note 3 

GND 

CE 

Vee 

Vee 

Vee 

GND 

GND 

GND 

GND 

Vee 

INPUT CONDITIONS 

CLEAR 

GND 

GND 

GND 

GND 

Vee 

GND 

Vee 

GND 

Table 1 

5V 

" 

40012 

~ DIODES 
,. (SEE 

NOTE 5) 

TRANSFER 
PRESET CP 

ENABLE 
GND See Note 1 Vee 

GND See Note 1 Vee 

GND See Note 1 See Note 2 

Vee GND Vee 

GND GND Vee 

Vee GND Vee 

GND GND Vee 

GND See Note 8 Vee 

NOTE 1 PULSE GEN PRR $ MHz, t,. $15 ns, It ::; 5 ns, tp (CLOCK) 
2: 200115 
NOTE 2 See AC SWITCHING TIME WAVEFORMS 

NOTE 3 TIE THESE INPUTS TOGETHER, SEE SWITCHING TIME 
WAVEfORMS. 

NOTE 4 INCLUDES JIG CAPACITANCE 
NOTE 5. ALL DIODES ARE FD1DO OR EQUIVALENT 

NOTE 6 OPEN SWITCH 83 FOR ~(TCI, tpell (T&), tpdO(CETl, AND 
t".i,tCETl. 
NOTE 1. JIG CAPACITANCE 
NOTE S' fCLOCK USE 50% DUTY CYCLE 

Figure 2 (Load Circuit) 

TEST CL 

tpdO 50 pF 

tpdl 50 pF 

tpd(TE) 50 pF 

"H 5 pF (See Note 71 

tOH 5 pF (See Nole 71 

t H, 50 pF 

tHO 50 pF 

fclock 50 pF 

Table 2 

Test Circuit 11 
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en 
.t:: 
~ 
~ .. 

CJ ... 
en 
CD 
l-

CJ 
« 

10-4 

r - -V;;--- ----, 
I I 
I R,·",n I 

s, 
s, I 
s, 
s" 
ii, 
A, 
I, 

I C, '15" I 

L~ _ ~O~~ _ -.:- J 
F, 

A, 
ii, 
A, 

F, r---V~-----' 

I I F, .. .. I R,',oon I 
A., I-.L-_-" I 
F, 

Co -:r C
"15" : 

L __ ~D.E!.!!.C'!!.T.! __ -.J 

NOTE 1- USE LOAD CIRCUIT Z FOR A = B OUTPUT ONLY. LOAD CIRCUIT 1 SHOULD BE 
USED TO TEST THE REST OF THE OUTPUTS. 
NOTE 2 FOR INPUT PULSE, F = 1 MHz, lOUT"" SOn 50% DUTY CYCLE, VIN PP = 3V 
to = l!:::; 10 nl. 
NOTE 3. Cl INCLUDES PROBE AND JIG CAPACITANCE. 
NOTE 4: ALL DIODES ARE IN3064 

Test Circuit 12 

Vcc"SV 

Test Circuit 14 

DATA 

CONTROL 

" 

Load Diagram 

,---
CL 

t5. tho tpdR 50 pF 

twpw • t rpw 50 pF 

IOH 5 pF' 

ITH 5 pF' 

IHO 50 pF 

IHT 50 pF 

*Approximate value 
of jig capacitance only. 

Test Circuit 13 

50V 

400n 

r-----, 01 
fO~UT~PU~T~t-_~_~r-+ 

ALL DIODES ARE fDl00 

Test Circuit 15 

5V 

40Dn 

01 



IADJ 

r+ 
I 
I 

L+ 

tHV 

"~--<~OUTPUT 

(a) 

27k 

56' 

-=-

Ct ""15pF 

TINOT'" 

OUTPUT 

NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS ZOUT 50n, 
PRR-l00 KHz,tw "'If'i 

NOTE 2 CL INCLUDes PROBE AND JIG CAPACITANCE 

(e) 

Test Circuit 16 

v" 

Test Circuit 17 

Vee = 50V 

40k 

OUTPUT 

DIODES ARE lN914 

Test Circuit 19 

75V 

(b) 

Vee = SOV 

10k 

OUTPUT 

-

Test Circuit 18 
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I/) .... 
'5 
u ... 

t,) 

.... 
I/) 

CD 
l-
t,) 
« 

PUlSEGEN NO 3 
(CURRENT) 

PUlSEGENN02 

PULSEGENNOI 

51 

t,=t,·5nl 
Ro ~ 51 FOR PG II!. 2 
Ipw: tsw: 20 ",MAX 

IS = 20~,MAX 

10·6 

OUTPUT 

llpF 

q 
'NruTA,B 

SfifOBE 

PRESET 

(b) 

'0 

(,) 

+5DV 

.". 

INPUTA,B 
OPEN 0-----<>-1 

DISABLE 

SWITCH S, SWITCH S2 

tdp Closed Closed 

to. Closed Closed 

tOH Closed Closed 

t'H Closed Closed 

tHO Closed Open 

tH' Open Closed 

* Jig capacitance 

+50V 

OPEN 0-----<>-1 

DISABLE 

tDw :200m,MAX lOV 

(e) 

+50V 

lOW ZOO ns MAX 

(dl 

Test Circuit 20 

Test Circuit 21 

CL 

50 pF 

50 pF 

'5 pF 

'5 pF 

50 pF 

50 pF 



Vcc .... "I. 
IND"'IN, 

(a) 

Test Circuit 24 

Test Circuit 22 

(e) 

Test Circuit 23 

(b) 

OUTl'UT o-_--<H ....... ~I_IW_ ..... h 

Test Circuit 25 
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II) 

:!:: 
:1 
CJ ... 
(J 

... 
II) 
Q) 

I-
(J 

« 

10-8 

Vcc=5DV OUTPUt 

__ .J 

r - - lOAD CiRcum - - , 
L _ ~M~L~~UI!.!... _.J 

NOTE 1 TtiE GENERATOR HAS THE FOLLOWING CHARACTERISTICS V!N«lI:::; 03\1, 
\lIN III ;::24V, I, =to "" 10 m, t,,'ICLOCl(1 = 500 n,. t"OICWCKI = 500 !Ill, PRR ~ I MHz, 
AND loUT .. son 

Test Circuit 26 



Switching Time Waveforms 

I, =1,= IOns 
PW=IDOns 
FREOUENCY = 1 MHz 
Vcc = IOV 

Waveform 1 Waveform 2 

~ 
I» 
< 
CD .... o ... 
3 
en 

l .... r::-~IO_M --:::::i::-i--+F-~_IO'_' -- lOY 

INPUTJ'~'" '~J.1J,,,, 
':) 1-, I __ : .... -r-OV 

C'S.--3DV 
INPUT -/:-- IOV--f\.....--

I I 
I I 

OUTPUT~ ___ 5J ___ r-
: :c:L7: 

OUTPUT tpdO~ r---l r- tpd1 y: "X V
OH 

____ ....J. . '--- VOL 1=1 MHz 

t,=lt=IDns 

PW=100ns 

v,. 
t,f1D%-IO%) = IOns 
t,{9II%-1O%,-10 .. 

YOUT 

(3 LOGIC lEVELS) 

VOUT 

(2 LOGIC LEVELS) 

Waveform 3 

Waveform 5 

Waveform 4 

l'UlSEWlDTH~Z5"r 

PRESErlrCLEAR ,I II ==--------"V\ F 
NOTE' JANO. IN'ORMATION WILL REGISTER PROPERLY EVEN THOUGH THElN'ORMATION" REMOVED'" (:r!J 
BEFORE THE CLOCK PULSE VOLTAGE FALLS, HOWEVER WHEN THIS OCCURS IT MUST BE ASSURED THAT THE 
LOGICAL 0'" CLOCK PULSE lEVEl AND THE DESIRED J AND K INFORMATION OCCUR SIMULTANEOUSLY FOR AT 
LEASTZDNS 

Waveform 6 
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[ '.-, 

~O% 
15V 

CLOCK 'O~ 
I 

r;AVEFORM USED TO_MEASURE I tpd 0 (Q) AND tpd 1 (0) 

10% 

90% 

I WAVEfDRM USED TQ.MEASURE 
~d 0 (0) AND ~d 1 (O) 

OORn--------~---------J 

QORQ ________ ~------------~ 

NOTE NO MAXIMUM RISE AND fALL TIMES ARE IMPOSED UPON 
THE CLOCK VOLTAGE. HOWEVER VERY SLOW TRANSITIONS WHICH 
ALLOW AN INPUT TO REMAIN IN THRESHOLD REGION CAN CAUSE 
NOISE PROBLEMS. 

Waveform 7 

INPUT OV 

OUTPUT 

OUTPUT 

CLOCK 

FREIlUENCY'" 1 MHz 
DUTY CYCLE = 50% 
t,=~=IDns 

Waveform 9 

~
"""IO"JV 

50% 
o DUTY CYCLE 

OV 

CLOCK 15VO ___ n 
-----.-li--O "--
__ ~I~ I 

: ,\15V---:J 
:L-Y! 

n '''' --::-. __ I :"-"" lid 
~'OV-T~ 

I I I 1 
tpdl~ f4- -+I \4-tpdO 

I I I I 

(0) 

(b) 

Waveform 8 

15V 



tpdl & tpdO I 

ov 

~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3V-----"\ 

OUTPUT - 5V-VOl 

ov-------J 

la) 

CONTROL 
\........;;;10..:;.7,.;;";::"-,0";;,;',;;;".;.;31_ ov 

LOGICAL "0" lEVEL 

rf, =-~C::0:::NT::R~OL--3V 
I (DM1094/DM8D94) 

Ie) 

LOGICAL "1" lEVEL 

ou~]oov 

i'---~l5V 

CONTROL 
ov..;.IO:;:;";;.;,";;;93;;;/O;;;"","",93 ... 1 

JV CONTROL 

(DM7094!DM8094) 

: 3V 
I 
I 
I 
I 
I 
I 
! 

I 
I 
~ 

'--------ov 

Ie) 

Waveform 10 

tOH r------ 3V 

CONTROL 
ov ::10,,07,,",,3/.:;0";;;';;;";;;31-, 

I 
OUTPUT I 

LOGICAL '0" LEVEL ----..j tot! ~ 
3V CONTROL I 

(DM1094/DM8094) : 

I 

3V----, 

OUTPUT 
ov'------"1 

ov-----' 

'-------ov 

Ib) 

CONTROL 
,-",IO;;;07;;;";;;".:;00;;.;'",":;:;31 __ ov 

LOGICAL ","lEVEl 

r+-;;;;;~;_--3V 

Id) 

INPUT CHARACTERISTICS 
FREQUENCY 1 MHz 
PULSE WIDTH lOOns 
t,.=~:::;10ns 
AMPLITUDE = JV 

10-11 
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(I) 

E ... 
o .... 
CI) 

> 
10 

~ 

--I, I-- --j.[-
I I 
I I 3V I I 3V 

INPUT ,~~"'~ '~'*1~ I I 
---j r"" ---j I .... 

OUTPUT 

y .. '\ 
INPUT CHARACTERISTICS 

AMPLlTUDE=JV 
FREQUENCY '" 1 MHz 
t,=tf=10ns 

Waveform 11 

tpdl & tpdO tHO & tHl tOH & tlH 

IN'::J'V \'V 
STROBE-x..15V 

STROBE ---.J-l 5V 

ov: 1 I OUTPUTS - '"' ~-'50V ~\.dO~ ~tpdlr-- - '~h. 
~ 

OUTPUTS 05V 
OUIPUT I 15V 1 15V 15V P-

",15V 

I I ACTUAL "0" 
I I VOLTAGE t i"'j ~I'{ 05V 

ACTUAL "I" ~ 
OUTPUT 15V 15V 15V VOLTAGE ;;,:r .,v 

~ ""~ 
",,15V 

f" 1 MHz - '"' -
t,=tt::;;10ns(10%to90%) 
DUTY CYCLE'" 50% 

(a) (b) (e) 

Waveform 12 

MEMORY~ 
ENABLE 

15V 15V 

------- ---ADDRESS 
r-

INPUTS 1\'5V -- ------' 

f---tpdO f--tpdl 

15V 15V 
OUTPUTS 

J 15V-f 

~,~~ INPUT PULSES 

1--' .... t,=IOns 
,,"'IOns 
f=1 MHz 

Waveform 13 

10-12 



t, = If = 10 ns (10% to 90%) ON CLOCK AND INPUT DATA WAVEFORMS 

NOTE 1 INPUT DATA IS APPLIED TO SERIAL INPIJT WHEN MODE CONTROL 
EQUALS A LOGICAL ZERO INPUT DATA IS APPLIED TO INPUT A, B. C, OR 0, 
WHEN MODE CONTROL EIlUALS A LOGICAL ONE 

3DV 
15V 
OOV 
3DV 
15V 
OOV 
3DV 
1.5V 

OOV 

Waveform 14 

.};"'--...",;±-t----3V 

Read Cycle 

·OUTPUT 

ADDRESS-----.J. 

ADDRESS 
A 

ADDRESS , 
"OUTPUT SHOWN FOR STORED DATA IN 

ADDRESS A = " IN ADDRESS B = 0 

(al 

Write Cycle 

ME 

WE--+-""'\l 

ADDRESS 
C 

OUTPUTS 

OV 

Waveform 15 

Waveform 16 

15V 

1.5V 

.OV----+-J 

OUTPUT_- -_-_-_-_-_-_-.+~-+--..~-- ~---
t.. _ 

(al (bl 

Waveform 17 

Write Cycle 

ME 

t,-tl-IOns 
PW=100ns 
FREQUENCY = 1 MH! 
Vcc =+50V 

WE--+-,"", 

t hold -

OUTPUT_--_-_-_-_-_-_-.+.~-+--..~-- ~---

tSf _ 

(bl 

MEMORY 
ENABLE~15V 

OUTPUTS "" ~'0~5:,v ____ _ _ ",,15V 

05V 

Ac:~ti~~~---+_ .... ~ 
I "i------, 15V 

""I 

(cl 

10-13 
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!II 

E ... 
o .... 
CD 
> 
CIJ 

~ 

10·14 

v'.~ 
1iV -1m 

G10Rliz \._---- • 

TO ,UmIT -.l ~ .. ~ ~ .... I---
VOUT I 1_ 

m' F 
(al 

V'.~ 
15V \\.. _____ f 11V 

",B,e,ORO 
Tt!OUTPUT 

VOUT 

FR£ClUEICY-,MItr 
... ·IrSIi. 

-J .... r- ~ .... r-
15Vfr-----.... ~ 

lbl 

Waveform 18 

OUTPUT------+-..J 

'-=:1 DUTPUTI---------~ 

t,.:I,=10ns 

1=1 MHz 

Waveform 19 

~~-~:J~-----------w 

IIII'UT 

C.or'a 

II.:::'--____ IV 

OUTPUT WAVEfORM , 
~:,c...l"c _____ ..J 

OUTPUT WAVEFORM 2 
v •• 

(.1 

"v\------+--~ ... ~ 
t~I' r- --'I VOL 

WOTE 1 CL m !iOpF INCLUDING PROBE AND.tII CAPACITANCE FOR DM54112. OM14IU 

WOlEZ ALLDIODESAREIN3OI4 

(bl 

Waveform 20 

v., 



tOH 

LOGICAL "'" LEVEL 

,-----3V OU~]"V 

i"'--- ~"V 
-",,15V 

'V.,:"::;;":::o:...-__ -' 
, 

OUTPUT I 

LOGICAL "0" lEVEl ~ tGH \.-
DISABLE INPUT ,v 

(0) 

3V----"""'\ 
3V-----"'\ 

OUTPUT- 5V-VOI 

,----=0;;:"::.;":;,:'.:.' ,;:'O::,;'U:;,:1 __ 'V 
LOGICAL "1" lEVEL 

OV __ .....;;0.:.U1;;.'U",1_--r 

--...: tHl 

(e) 

tpd1 & tpdO 

OUTPUT 

INPUT CHARACTERISTI(: 
AMPLITUDE = JV 
FREQUENCY" 1 MHz, 50% DUTY CYCLE 
t,.""t..:S 10ns(10%to90%) 

(e) 

Waveform 21 

rt'------ 3V 
, 

I 
I 
I 
I 
I 
I 
I 
I 

t'H~ 

(b) 

\--"-'="'-''"-'---ov 

LOGICAL "0" LEVEl 

(d) 

10-15 
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Ul 

E ... 
o 

op-

CD 
> 
1"11 

~ 
"~'~*~-f' DATA INPUTS" ..." YC 

15V 

OUTPUT 

m~' •• ~ 
J.5V 

DATA INPUTS" ___ -' 

OUTPUT -------------

"THE DATA INPUT WAVEFORMS SHOWN MAY NOT NECES­
SARilY REPRESENT THE ACTUAL DIRECTION OF THE TRANSI· 
TION FOR A PARTICULAR DATA INPUT PIN THE TRANSITIONS 
SHOWN INDICATE ALSO WHAT AN OUTPUT WOULD DO IF IT 
WEREN'T FOR THE STROBE INPUT IN ALL CASES THE WORST 
CASE INPUT·TO-OUTPUT PATH IS SPECIFIED REGARDLESS OF 
THE TRANSITIONS SHOWN 

(a) 

1. PROPAGATION DELAYS FROM DATA INPUTS TO OUTPUT 

DATA INPUT 

OUTPUI ____ """' 

STROBE INPUT ~5V (DATA INPUTS- TO PROVIDE LOGICAL "1" ON OUTPUT UNOER TEST) 

\'5V 
tpdO ~ EITHERDUTPUT 

STROBE INPUT 

~ 
(DATA INPUTS- TO PROVIDE LOGICAL "I" ON OUTPUT UNDER TEST) 

15V 

Y EITHER OUTPUT 
t,,, 

15V 

(b) 

Waveform 22 

2 SETTLING TIMES FROM CHANGE OF A, B, or C TO CORRECT DATA OUTPUT 

SELECT INPUT 
(NOTE 1) 

DATA INPUTS CONNECTED IN ANY LOGIC CONFIGURATION 

SET INPUTS A, B, C SUCH THAT TESTED INPUT IS ROUTED TO THE OUTPUT 

NOTE 1 WHEN THE SELECT INPUTS ARE TAKEN TO OPPOSITE LOGICAL LEVELS SIMULTANEOUSLY, THE 
ONE (ONES) MAKING THE LOGICAL "I" TO LOGICAL "0" TRANSITION PROVIDE THE WORST·CASE PATH 
NOTE Z TRANSITION TIMES SPECIFIED ARE INDEPENDENT OF THE DIRECTION OF THE OUTPUT WAVEFORM 

(a) 

rT\.~., , INPUT ~ • \., 

-I ... ' L.--'= I 
OUTPUT 

Waveform 24 

10-16 

Waveform 23 

CLEAR 1.5V 

INPUT 
DISABLE 

DATA 

CLOCK 

~r-

(b) 

OUTPUT ___ 3~11~515V~ __________ ___ 

Waveform 25 



CP----t--t--,r-+-------- 3V 15V 

---------------- W 

,-~------- 3V 

PRESET--i------~---/--\------_ 15V 

'------'V 

CLEAR--i-----~------l-'L-= 

CE-~I~~~H_~~~~~~-

TE-~~~~+~~~~~~-

OUTPUTS---r--t---+-t----I---~\---
OR 

OUTP~~ __ -+-....JI 

t.., 
(TC) 

(.1 

ACTUAL LO~,~ti~~;-------------=-+--.l---
OUTPUT 5V 

15V 

'V 

3V 

15V 

'V 

3V 

15V 

15V 

Voc 

3V 

15V 'V_'N'u't,,,~ 
---",15V 

(dl 

tHO 

IN'U'~3V 
15V 

'v 

~
" 

15V 

OUTPUT 

(bl 

INPUT 

] 
OUTPUT 

3V 

15V 

,-----15V 

(el 

3V ,.I------3V 
TE • 
~ t5V-1E 15V 

~~-t-----'V __ --"L_ - 'V 

OUTPUTS V
OH 

VOH 

tPd1t- --::~~~~~~~~~-\- ::: 
(TEl I-- -" tpdO (TEl 

(el 

IN'jU'-tf---------- 3V _ 1.5V 

~'Jq 

toH 

'V 

ACTUAL OUTPUT 'V 

LO~lgt;~~;--------'· --r 

(II 

Waveform 26 

""lSV 
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10-18 

Clear Pulse Width and Dalay 

ISV I5V 
CLEAR ___ -'I 

OUTPUT ----1----. 

(al 

tOH ~-----3V 

I 

Data Satup and Hold 

~ROTE -----.1 
06V 

DATA _______ JI 

10RI 

DATA -----__ "" 

(bl 

3V-----. 

OUTPUT - 5V-VDl 

DATA HOLD 
TIME 

'--""=;;.;,;=--.V V-i ~"v 

.v II'rn! I D,V 

OUTPUT 1 

LOGICAL "0" LEVEL -....J tOH I.-

(el 

.':_'T'M' K 
I .::.1.&V 

DISABLE INPUT ov 

rtl------.. 
I 
1 

1 

1 

1 

I 
1 
1 

~. :-

(el INPUT CHARACTERISTICS 
FRED 1 MHz 
PULSE WIDTH. 1. dl 
1,.=t, S 10ns 
AMPLITUDE = 3Y 

Waveform 27 

3V----....,. 

,V __ ...;;DU",T",PU"T_-f 

LOGICAL "0" LEVEL 

(dl 

,--,D",IS",",,';;.' ",OO",PU"T __ ,V 

LOGICAL "1" LEVEL 



10% 
CLOCK 

CARRY, BORROW 

IS. 

OUTPUT---f-J 

OUTPUT---+--"'\ 

J""-

Waveform 28 

3D. 

NOTE 1 CLOCK MAY BE AT EITHER A LOGICAL "1" OR A LOGICAL ''O''WHILE CLEARING' 

NOTE 2' NEGATIVE HOLD TIME VAlUES INDICATE SA . S8 INFORMATION MAV BE RElEASFD 
PRIOR TOTHE TIME THE CLOCK PULSE REACHES ITS 1.5V LEVEL 

NOTE 3. CLEAR AND CLOCK WAVEfORMS to '" It "10 ns(10%-90%, 90%-10% TRANSITION); 
f=1 MHz 

Waveform 29 

D.~ .... 
~ 

D.------"""'x=-

Ir ""''''''''1 ~ 
LDAD~ 

t pd1 l1oadl-J Ir 

D~ 

LOAD 

SERIALIN'UT~ 
~ irt..,tUPICIOCkl 

15V III n n n n n n -r.::­
CLOCK~ uuuuuULJI'~Y 

SERIAL INPUT ~5{ """""" 
15VYlnnnnnn C­

CLOCK ---.J U U U U U U LII, ' ~Y 
-...j irtpdllCIOCkl 

__ --JF -------=::.I~"'i 
D \c 

Waveform 30 
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OUTPUTS 

MEMORY 
ENABLE 

ADDRESS 
INPUTS 

OUTPUTS 

15V 

15V 

15V 16V 

Waveform 31 

1SV 

INPUT PULSE CONDITIONS 
t,.;O tf<lDns 
f'" lMHz 

MEMORY~15V ENABLE 'I... _____________ _ 

ADDRESS 1 :f,sv - - - - - -:1~ 1 5V 
~m____ _ _. ____ _ 

'''''r- ""'r-
INPUT PULSES 

t,"'10ns 
tt"'10ns 
f= 1 MHz 

OUTPUT 15VT ~ 

(al 

'.0 ~-_"V 
15V 

1SV 

MEMORY 
ENABLE~15V 

OUTPun; '" I-o.~O;.j5~V _____ ", 1 5V 

ACJgt~~:; __ .....,_...r1 
o.sv 

ACJgt~~ri;--"""-"""'---.L 
.OV---4-J 

~ 
I "I------_15V 

'.' 
(bl 

Read Mode 

(al 

',. r 
(el 

Waveform 32 

Write Mode 

CHtP~ f 
SELECT \ ... ________ --' 

.OORESS ==>< __ >C 

PULSE AMPLITUDE = 3 ov 

.. ~: ____ JXI.. _____ ~ 

WRITE 
ENABLE 

DATA 

1SV 

OUT ______ -' 

RISE TIME AND FALL TIME $ ns. (bl 

I/Vaveform 33 



INPUT 

OUTPUT--_-t_"'\ 

DATA __ 
SERIAL OR 
PARALLEL 

CP 

OUTPUT 

Waveform 34 

tal 

SEOR~!~~--------------------'-1.5V 

OUTPUT~-------,r 

tbl 

VIN 15 

!PIN120~Of1i~ 

VOUT FREQUENCY'" 1/2 X VIN FREQUENCY 

tel 

Waveform 36 

v" 

VOUTZ 

t"1 MHz 
t,"'"1j "'10m 
PW=100n5 

Waveform 35 

t.,.l, S TO Z" 
PIN 2, 15 = GND PIN 3" Vee 

15V 15V 

tal 

t.,.l,ETO~ 
ALL OTHER INPUTS HIGH 

15V V,. _______ _ 

Voo,---------~ 
15V 

tbl 
tpel.I OA TOZA 

15V 

~r---~" 
v,. :::j t"t:: j '---I-t"" --

15Vr\ 
Voo,-____ \.-------

tel 

Waveform 37 

NOTE CAPACITANCE INCLUDES JIG AND PROBE 

Waveform 38 
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11'1 

E ... 
o .... 
Q) 

> ca 
~ 

10-22 

PIN 13 90% 

SElECT 
DATA INPUT 

PIN2 

ZOUTPur 

15V 

l '. r-
I 90% 

15V 

10% =tFr1 V"", 

,~, ~ V,""" 

I ' 

i 
~ ---VOUTIOI 

) ~"-ZOUTPUT l!iV 15V 

PIN 1 VOUTIOI 

SELECT DATA INPUT TO OUTPUT VOL rAGE 
WAVEFORMS E IS LOGICAL '0 ,10 IS LOGICAL T' & VI = DV 

PINS3,5, 11= GNU 

PINS4,6,7,9,10,12:V.;c 

ENABLE 
INPUT 

ZOUTPUT 

(a) 

DATA 
INPUT 

PIN4 

PIN2 

ZOUTPUT 

PIN 1 

VOUT1 " 

1-:,.---, -t--- VOUTllI 

DATA INPUT TO OUTPUT VOL rAGE WAVEFORMS 
PINSS,6,7,9, 10, 11 = Vee 

E & So ARE LOGICAL "0" & V, "4 5V 

PINSJ,13"GND 

(b) 

VOUTIOI 

Waveform 39 

SELECT 
DATA INPUT 

Z:OUTPUT 

FREQUENCY" 1 MHz 
DUTY CYCLE" 50% 
t,.=1j"10ns 
AMPLITUDE=3V 

YOUTI1l 

1-,r-----...--1r-- YOUTlll 

ZQUTPUT 
ZOUTPUT 

ENABlE TO OUTPUT VOLTAGE WAVEFORMS SELECT DATA INPUT TO·OUTPUT VOLTAGE 
So IS LOGICAL "0",10 IS LOGICAL "1" & v, .. 4 5V WAVEFORMS E IS LOGICAL "0", 10 IS LOGICAL "1" & V, - OV 

(at (b) 

ir:::::--=-,I--t----VINlll 
DATA 
INPUT 

ZOUIPur 

Z OUTPUT 

DATA INPUT TO OUTPUT VOL rAGE WAVEFORMS 
E & SoARE LOGICAL "0" & V, "4 5V 

(e) 

Waveform 40 

VOUT(II 

FRE(lUENCY= IMHz 
DUTY CYCLE - 50% 
t,.=tt=10ns 
AMPLITUDE" lV 

Vounol 
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Waveform 41 
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Waveform 43 

l't 1"[-_lOV 

11v:" 2O:,r["OV ov 
~j AoaRES' 'NO"' r 

t ..j V
OUTIH ~ '." I 

ounUT~11 '·v,~ 

~--~-VOVT((I) 
(a) 

'NPUT ~I v~'"' 

,~" 

OUTPUT 

Waveform 42 

Dissipation Curve Max Power 

50 

" 
~ 40 

Waveform 44 

Write Cycle 

OUTPUT _____ _ 

(b) 

30V 

OV 
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Read Cycle 

.'~ 
"""UT~'" ~",--j ~ 

'~--jh 
AOORESS-----..I.. 

'ADDRESS . ADDRESS I . 
-OUTPUT IHOWN FOR STORED DATA IN 
ADDftEIS A-1. IN ADDftESS 8 =0 

Cc) 

Memory Enable 

ADDRESS 
C 

tot! & tlH tHO & tHI 

IV 

MEMORY 

MEMORY --1 VI 
ENAllE 

E~ILE~ 
~V "IJV I3V 

:-H-~ '"1:1V .3V 
'IV ... 

Cd) 

NOTE. THE PULIE IEIERATUft HAl THE FDLLOWIIID CHlRACTlRm'1CI V·:I OV. 
1,.. ,. .... 1, -lllII,f- "IIHI,. DUTY CYCLE- _louT -lin V.-13vewc 

INPUT 

Waveform 45 (Con't) 

r------- "V 

, , 
I 
I 

-1'"':-
I 
I _---- .. 15V 

ACTU" OUIPUT n.--
~~~~AIiLET ____ oJ 1 

''''''' 
1&. 

I 
I 

Ca) 

v, 

~--tr 

i1V 

,", ,---

Ce) 

Cb) 

VOUTIIU 

YOUTlIl 

\

"V 

I 
~ _______________ IV 

: '---------IV , ,", 

I 

OUTPUT 

OUTPUT 

IiV 

Cd) 

Cc) 
Waveform 46 
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Va 

V. 

""I;: 
!15V 

OTHERCON.IT"''"', .,......H-.A-."-m-' _ ...... 
(.1 

A, 

A, 

., 
OTHER CONDITIONS £-L,C"-L,O-H 

Ie) 

·~-----------l,-----------

~-----------I~--~--~----' 

:::.~. -------..,'""' .. {-
"lav "'" ________ ~. 

+1tv-

" (el 

Waveform 46 (Con't) 

INPUT PULSES 

Waveform 47 

Output Pulse Width vs Timing 
Resistance and Capacitance for 
CX<103 pF 

ex - TIMING CAPACITANCE C,FI 

OTHER CONDITIONS E ~ l. f ~ H, A ~ STABLE 

(bl 

DTHERCONDITlONS C"-H A'STABLE 

(dl 

STABLE ADDRESS .rr 
\ ___ w __ 

OTHER CONDITIONS E"-H 

(el If) 

Waveform 48 
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CLEAR 

CLOCK 

ov --+---1'--'1 

JOV--+---I,~--n 

OV __ +-_J 

v,, _____ _ 

DUTfUlQ 

CLEAR 

CLOCK 

OUTPUlD 

OU1'U10 

1. :; 10 ni FREQUENCY ~ 10 MHz 

It S; 11 III PUUE WIDTH ~ 100 lIS 

Waveform 49 

OV 

OV---r---1'~-J 

lOV--+---t;----n 

OV ----+-----' 
v" ----+--"" I 
v,,---r--,'-----+---J 

vo. ----'--t-r-------'---, I 
v,, ____ ---I' 

NOTE THE INPUT 'ULSES ARE SUPPLIED BV A GENERATOR HAVING THE FOLLOWING 
CHARACTERISTICS t, s; 10 ns. It S; 10 lIS, PRR s; I MHz OUTPUT CYCLE:; 50%, lOUT '" 

5Ol! VARY PRR TO MEASURE fMAX 

(a) 

CLOCK(CPI 

CLEAR~U 

NOTE ALL At MEASUREMENTS ARE TAKEN AT TRANSITION POINTS OF (15V) 

t, ::;10 nl FREQUENCY = 1 0 MHI 
t,S;10nl PULSEWIDTH~ lOOns 

(b) 

Waveform 50 



CLEAR 

CLOCK 

ov --+----+'-~'I 

3OV--+----+,--k. 
DATA 

ov __ +-_...J 
V~ ___ _ 

OUTPUTQ V.< ______ '-___ -.J 

t,:S: 10 1\1 FREQUENCY =' 10 MHz 
It:;;; 10.. PULSE WIDTH = 100m 

(cl 

Waveform 50 (Con't) 

Clock-Mode Waveforms Clock Enable Waveforms 

3OV-----,----­
"V--;-,r--~ 

CLQCK I DR 
CLOCK 2IN.UT 

OV 

V~------4---~,---

COUNT/LOAD 
URClEAR 

ov 

3OV----I-::"..,[ 
CLOCK 1 

INPUT 

t,(NOT£2) 

OUTPUT 
.. , .. , lie, O. Do OV------1----t~~~-

V~-------4-~~ 
V~----~--L­

V~------~-, OUTPUT .. OUTPUT 
~,DB,Dc. OR DD V~--------J 

Vo<---------'-----
(al 

Claar and Load Waveforms 

35Y 

CLEAR 

ov--4-'-_...J 

... ---+-------,..-!--~ 
DATA INPUTS 
A,I,C,ANDD 

OV---!-----" 
J5Y __ -+ _____ -'-_" 

COUNT/LOAD 
INPUT 

OV--+-~------r~~--' 

Y~ 

OUTPUTS 
11,... 0.. IIe,AND000 

(cl 

NOTE 1 THE INPUT PULSE IS SUPPLIED IV A GENERATOR HAVING THE FOllOWING 
CHARACTERlnlCS 'RR:;;;'. MHz, DUTY C'ICLE :;;; 511%, t, < & 0 In. AND UNLESS 
SPECIFIED It < s .... HEIII TESTING 'MAX. VARY PRR 
NOTE Z OPERATION OF THE COUNTER WITH CLOCK It = 15 ... TESTED WITH CGUNTI 
LOAD AND CLEAR HIGH wtlElil MEASURING CLOCK ENAILE TIME, It < & 0 II 
NOTE 3 Cl INCLUDES PflDIE ANa JIB CAPACITANCE 
NOTE" All DIODES ARE lN3114 
NOTE & UNLESS OTHERWISE SPECIFIED. 11,.. IS CONNECTED TO CLOCK Z 

Waveform 51 
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OUTPUT 
ENABLE 

""IOV 

VOUTlol 

VOUlty, 

"'IV 

~"r- :L"--F----'v 20V 20V 

I v, v, I 

AD~:~~ I ov 1 i 1 OV OV 

--: Ipdt! r-- ~ I"", r--
OUTPUT~: ·:Voo,,11 

, I 
V, V, jNote4) 

----V""'(O! 

(al 

Memory Enable 

tOH & tlH tHO & tHl 

V, OU11'UT 
ENABLE 

IOV 

VOUTIOI 

VoUTm 

IOV 

'" (el lhl 
NOTE. THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS V =3OV, t,. '" 15 nl, 
t. "50 .... 1"5GO kllz, DUTY CYCLE = 50%, loUT '" 5011: V." I.3VilU'C 

Waveform 52 

3OV-+Ir::-:"..-----,""" 

ADDRESS 
INPUT 

VOUll'l ~ 
.. ,~, 

OUTPUT V, V, 

VOUT(O(----

(al 

NOTE THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS V ~ 30V, 
I, ~ 15 11$, If = SO nl, f = 500 kHz, DUTY CYCLE ~ 50%, ZoUT = son, v, = I]V @ 2iv e 

Waveform 53 

(al 

DATA 

F~ ISV 

CLOCK 

ENABLE 

(bl 

Waveform 54 



CLOCK PULSE 
INPUT 

OUTPUT Q OR ii 

OUTPUT 0 OR i'i 

OV 

VOUTlll 

VOUTIO) 

VOUT ll) 

VOUTIO) 

INPut 
(Notel) 

Waveform 54 (Con't) 

3OV--"---,-....,,. 

OV ',w-l_ 
OUTPUT y;~~ 

Vo,------'------' 

V,,----

NOTE 3 REFERENCE VOLTAGES ARE VREF~M! ~ l1V AND VREF(~I = 0 9V 

NOTE 4 THE INPUT WAVEFORM IS 1 0 MHz IN FREQUENCY WITH 10 ns RISETIME 
{III% TO 90%) 

Waveform 55 

30V 

CLOCK PULSE 
INPUT 

V IN (l) 

INPUT 
A OR B 

INPUT 
AOR B 

VINIO) 

(.1 (bl 

NOTE 1 THE GENERATOR HAS THE FOLLOWING CHARACTERISTICS VINIOl S 03V, 
VIN [11 <:: 24V, I," to: 10 rts, t~l!CLOCKI" 500 ns, 'pC (CLOCK) ~ 500 ns, PRR E 1 MHz, 
AND ZOUT "" 50n 
NOTE 2 Cl INCLUDES PROBE AND JIG CAPACITANCE 

NOTE 3 EACH OUTPUT IS TESTED SEPARATelY 
NOTE 4 VOLTAGE VALUES ARE WITH RESflECT TO NETWORK GROUND TERMINAL 

NOTE 5 All DioDes ARE 1143064 

Waveform 56 

,-_________________ 30V 

CLOCK 

DATA 

OUll'UTO 

OUTPUT ij 
(DM54114/ 
OM74115) 

NOTE THE INPUT PULSES ARE SUPPLIED BY A GENERATOR HAVING THE FOllOWING 
CHARACTERISTICS t, S 10 nl, 1t ::; 10 ns, PRR ::; 10 MHz, DUTY CYCLE ::; 50%, 
lOI,lT ,,501, VARY PRR TO MEASURE 'MAX 

Waveform 57 
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twecLEAR! 

3OV---" 

CLEAR 

DV----t'---J 

CLOCK 

OV 

DATA 30V ----t-------j-r-'h. 
INPUT 

(SEE TESTTABLE\ OV ----t------J 

OUTPUT 0 

V""-----_ 

NOTE A THE CLOCK PULSE GENERATOR HAS THE fOLLOWING CHARACTERISTICS 
louT'" 5011 AND PRR S; 10 MHI I,::; 70 n5 AND 1,::; 10 IH 
NOTE B CL INCLUDES PROBE AND JIG CAPACITANCE 

NOTE C ALL DIODES ARE 1 N3064 

NOTE 0 A CLEAR PULSE 15 APPLIED PRIOR TO EACH 1'"51 
NOTE E VAEF ~ 1 5V 

NOTE E PROPAGATION DELAY TIMES (tPLtI AND Tl'ttd ARE MEASURED AT t"q 
PROPER SHIfTING OF DATA IS VERIFIED AT tn+4 WITH A FUNCTIONAL TEST 
NOTE G In = BIT TIME BEFORE CLOCK TRANSITION t no ! = BIT TIME AFTER ONE 
CLOCKING TRANSITION tn •• = BIT TIME AFTER fOUR CLOCKING TRANSITIONS 

Waveform 58 
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Physical Dimensions 

PACKAGES 

DUAL·IN·LINE PACKAGES 

(N) All devices ordered with the "N" suffix are supplied in either the 14·pm, 16-pin, or 24-pin molded 
dual-in-line package_ Molding material IS EPOXY B, a highly reliable compound suitable for military 
as well as commercial temperature range applications. Lead material is Alloy 42 with a hot solder 
dipped surface to allow for ease of solderability. 

(J) All devices ordered with the "J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic 
dual-in-line package. The body of the package is made of ceramic and hermetlcity is accomplished 
through a high temperature sealing of the package. Lead material is tin-plated kovar. 

(0) All devices ordered with the "0" suffix are supplied in either 14-pm or 16-pin glass/metal dual-in-line 
package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls are 
glass, through which the leads extend forming a hermetic seal. 

METAL CAN PACKAGES 

(H) All devices ordered with the "H" suffix are supplied in either 8-pin or 10-pin TO-5 style metal can 
package. The cap is chrome-plated kovar and the leads are gold-plated kovar. 

(G) All devices ordered with the "G" suffix are supplied in a 12-pm TO-8 style metal can package. The cap 
is chrome-plated kovar and the leads are gold plated kovar. 

FLAT PACKAGES 

(W) All devices ordered with the "W" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic flat 
package. The body of the package is made of ceramic and hermetlclty is accomplished through a high 
temperature sealing of the package. Lead matenal IS tin-plated kovar. 

(F) All devices ordered with the "F" suffix are supplied in either the 14-pin, 16-pin, or 24-pin glass/metal 
flat package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls 
are glass, through which the leads extend forming a hermetic seal. 

Four combinations of bottom insulator and formed leads are supplied. Suffix coding is as follows: 

Suffix Bottom Insulator Formed Leads 

-00 (Ex: OM54LOOF-00) No No 

-01 Yes Yes 

-06 Yes No 

-07 No Yes 

If no suffix IS added, parts will be supplied as if the -00 suffix had been ordered. 
Note: All dimensions are in inches. 
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c 
C1l 

E 
o 
(g 
Co) 

I/) 

> .c 
0.. 

II 

I 0325 +0025 I f- -0015-j 

0092 
DlANOM 

PIN NO 1 INDENT 

TVP 0130 
iODUS 

110115 -- ~ ~
04' 

I' ---rT J ---I- ~?~' I 0125 MIN 

0045 1 til 0018 MIN ±0015 ':1:0003 

0100 
TYP 

Package 1 

8 Lead Molded Mini DIP (N) 

0092 DIA NOM 

PIN NO 1 INDENT 

r-03°Oi ~t' 
Ir03"1t=1' 
~"" I -+-0015 
I 325 +0025 I ~ -0015-1 

~.", ±0005 

0065 - ~ 

'J =r:J;, 
0.075 I 1_ L ---IL 0018 O~1~5 MIN 

±0015~ 0100 :1:0003 
TYP 

Package 3 

14 Lead Molded DIP (N) 

r~~~:1 ~y; t ~OT~~O 0130 

Ir "kFT -=---j":" 
~OO09'r-J ~ I ---~0015 ---t. ' 
I 0325 +0025 I 0015 I 11Iml 11 0018 ~11~5 I- -OOIS-j fD015 f-- --l"TYPt-- --I1--±0003 

Package 5 

16 Lead Molded DIP (N) 

1 0325+0025 I f-- -O,OHi-l 

0030 
MAX ft''" 0130 TVP ±00U5 

0065- L 
t~ 

J =r:J, 
0075 ~ b'~ 0018 '~,~ MIN 

±0015 ---I tODOl 

0100 
rvp 

Package 2 

10 Lead Molded DIP (N) 

ft~'770:J 
MAX 

0090 
NOM 

~~ 
~0130 

±0005 

0065 - ~ 

'J ~, 
0015 ~ ~ ~ ~~ 0018 ~,~ .,. 

±0015 OHIO ±0003 

TYP 

Package 4 

14 Lead Molded DIP (N-01) 

(Staggered Leads) 

r-~ 
~OlJO 

±0005 

00&5 ~ 
'J =:[1" 
0075 Jtll 0018 (1100 MIN 

±OOIS --1I-!0003 MIN 

0100 
TYP 

Package 6 

16 Lead Molded DIP (N-01) 

(Staggered Leads) 



r-"OO1 ~r Irl320""\9x 
~'D U -+-.~5 
I 325+1025 I !-a -4015-1 

I .. 02. I 
f----0825 -0015------1 

.030 
MAX 

.1112 
RAD 

onl 

it 

Package 6A 
18 Lead Molded DIP (N) 

M n D ~ m H ,. 17 1& 1& M 13 

1 
~T.rrnn~~T.rrnn~~~.~ 
1-------I270MAx-----~~1 

L dlDS ~: DOH L ~ J -10115 
0075 I I I 01110 II 0018 o,;:l~& MIl 

.tOOlS ~ --l I--TYP ---ll--±OD03 

Package 7 
24 Lead Molded DIP (N) 

IG~I 

t "lOj ~." MAX o ISO .,15 

Fl "',::.~ ~MAX 

0008 J .... 0012 :1:0115 
IU& 

+(1026 1050 DOlli •• ~D325 "'OI5~ +0010 ~ 4100~ ~~DOID 
• J0010 

Package 8 
14 Lead Cavity DIP (D) 

r DJIO-j 

A-11!-MAx!!!!!!!Il PIN NO I 

IDENT 

0 .. 8 
DOU 

I ..... I 
1-832& -0015-1 

I, 
" .. MAX 

1\..-r.,..,.."....""....,.,.,..,,,.,...,..,,...,.,II~ . 

811111 I 
.tIDl0--1 

Package 9 
16 Laad Cavity DIP (D) 
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(I) 

c: 
o 
(I) 

c: 
CD 

E 
Q 

IV 

j--""--j , 

11.012 

r- '61'------j 

PIN NO. 1 
IDENT 

I f"""= MAX ==>t I 

r \0008 0012 

I 0625 +0.025 I f--- -0015---1 

0025 
RAD 

I--------~~~-------II 
13 

11 
0530 0550 

~rr.~~7rr.T~rr.~~~~~nm'" MAX MjX 

Package 10 
24 Lead Cavity DIP (D) 

0025 
RAD 

0200 

~1c::032D::J~ 
'oo. IT J 

I 0316 I 0.100 
~ . ----l MAX 

±O 026 BOTH ENOS 

I "00 I 
f-- ±OD1D~ 

I 0385 I 
I-- iO 025----l 

~ 
~ ~~ DmD07' 

0018 MIN 
t0002 

Package 11 
14 Lead Cavity DIP (J) 

re:rEl _'OD8 ~ +0012 
I OJOD I 
I-- REF-l 

0025 
RAD 

PIN NO 1 
IOENT 

0054 
TV' 

Package 12 
16 Lead Cavity DIP (J) 

U 165 

J
~~~MAxm: 

0050 I 0100 I I 0015 II D~,~5 
tUOID I-- ±OOlU--t I-- 0020-11--

Package12A 
18 Lead Cavity DIP (J) 



0050 
to 005 IF ~::f~ 

I I :Il' ..!lli..!lli:--. 

0215 0 ~50 PIN NO 1 
!DENT 

t. 
0040 

""I '~"r 
--H--::~~ 

Package 14 

10 Lead Flat Package IF) 

Package 17 

24 Lead Flat Package (F) 

1290 

I" 
MAX 

0025 
RAD 

~ ~ L0100---J~OOt8 
I "-0010 .to 002 

Package 13 
24 Lead Cavity DIP (J) 

J I D020 
~0040 

0015 II 
0019---jf--

Package 15 

14 Lead Flat Package (F) 

PIN NO 1 
IDE NT 

L0020 
0040 

0015 Il-
0019--i 

Package 18 

0050 
±OnDS 

14 Lead Flat Package (W) 

I 0600 

f' 
0515 
0525 

J 
0200 
MAX 

~ 0010 
0125 
MIN 

PIN NO 1 0215 
IOENT~ MAX 0880 

,,, .. U r 
I 0020 0015~~ 
\--0040 O(J19 

Package 16 

16 Lead Flat Package (F) 

0015 II 
OOI9-i1--

Package 19 

16 Lead Flat Package (W) 

"tI 
;:r 
< 
1/1 
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CI) 

C 

3 
CD 
::::l 
1/1 

0 
::::l 
1/1 
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c 
o 
I/) 

c 
CD 

E 
o 

VI 

'~I=:;::DlA--j1 
01H O~ 
0185 gMAX t ' INSULATOR '"" I l~ ,,40MAX 

IlJ~ ~ ~~'--8LEAOS 
I 0335 0016 0lA I--- 0 310 DIA 0019 

0200 
TVP 

Package 20 

S Lead Metal Can Package (H) 

r-ijfr0550DlAREF1 
!l110 
MAX L 
t- =T-

OSllO 0022 

LJ~ II 0030 

--ll--lEADSO 011 OIA 

Package 23 

J
:;~:DIA-

t 030S01A-----I 
0335 I 

D"5L~ 01115 .-l -n= 
05000040 

r MAX ~I~ ~ ~I~ D1~:~'A 
jJ~~D160 

0016 OIA 10 LEADS 
0019 

Package 21 

10 Lead Metal Can Package (H) 

F"03"~ 
0370 

0319---1 
0329.

1 

::~:~"60 L "90 

I i 
0500 

~u ~~~ 
::~~~f----

Package 22 

10 Lead Metal Can Package (H) 

(Hybrids Only) 

Package 24 

12 Lead TO-S Metal Can Package (G) 
(Hybrids Only) 

12 Lead TO-S Metal Can Package (G) 

INCHES TO MILLIMETERS CONVERSION TABLE 

INCHES MM INCHES MM INCHES MM 

"001 .0254 .010 .254 .100 2.54 

.002 .0508 .020 .508 "200 5.08 

.003 .0762 .030 .762 .300 7.62 

.004 .1016 .040 1.016 .400 10.16 

.005 .1270 .050 1.270 .500 12.70 

.006 .1524 .060 1.524 .600 15.24 

.007 .1778 .070 1.778 .700 17.78 

.008 .2032 .080 2.032 .800 20.32 

.009 .2286 .090 2.286 .900 22.86 

Note: All package dimensions are in inches. 



National Semiconductor Corporation 
2900 Semiconductor Drive 

National Semiconductor Electronics SDNBHD 
Batu Berendam 

Santa Clara, California 95051 Free Trade Zone 
(408) 732-5000 
TWX: 910-339-9240 

Malacca, Malaysia 
Telephone : 5171 
Telex : NSELECT 519 MALACCA (c/o Kuala Lumpur) 

National Semiconductor GmbH 
D 808 Fuerstenfeldbruck 
Industriestrasse 10 
West Germany 
Telephone: (08141) 1371 
Telex : 27649 

National Semiconductor (UK) Ltd. 
Larkfield Industrial Estates 
Greenock, Scotland 
Telephone : (0475) 33251 
Telex: 778632 

REGIONAL AND DISTRICT SALES OFFICES 

ALABAMA 
DIXIE DISTRICT OFFICE 
3322 Memorial Pkway, S.W. #67 
Huntsville, Alabllma 35802 
(205) 881-0622 
TWX: 810-726·2207 

ARIZONA 
ROCKY MOUNTAIN REGIONAL OFFICE 
3313 North 6~th Street, No. 114 
Scottsdale, Arizona 85251 
(602) 945-8473 

CALIFORNIA 
NORTH-WEST REGIONAL OFFICE 
2680 Bayshore Frontage Road, Suite 112 
Mountain View, California 94043 
(415) 961 -4740 
TWX: 910-379-6432 

SOUTH-WEST REGIONAL OFFICE 
Vallay Freeway Conter Building 
15300 Ventura Boulevard, S.'lte 305 
Sherman Oaks, Californ la 91403 
(213) 783-8272 
TWX : 910-495-1773 

DISTRICT SALES OFFIC 
17452 Irvine Bouleward, Hulte M 
Tustin, California 9~680 
(714) 832-8113 
TWX: 910-595-1523 

CONNECTICUT 
AREA OFFICE 
Commerce Park 
Danbury, Connecticu~ 0681(1 
(203) 744-2350 

DISTRICT SALES OFFICE 
25 Sylvan Road South 
Westport, Connecticut OS880 
(203) 228-6833 

INTERNATIONAL SALES OFFICES 

AUSTRALIA 
NATIONAL SEMICONDUCTOR 
ELECTRONICS PTY, LTD. 
Cnr. Stud Road & Mountain Highway 
Bayswater, Victoria 3153 
Australia 
Telephone: 729-0733 
Telex : 32096 

CANADA 
NATIONAL SEMICONDUCTO CORP. 
1111 Finch Avenue West 
Downavlew, Ontario, Canada 
(416) 635-9880 
TWX: 610-492-2510 

I)ENMARK 
NATIONAL SEMICONDUCTOR 
SC/\NDINAVIA 
Vor<.lJngborggade 22 
2100 Copenhagen 
Denmark 

~:i:r:~b~e~~g~)J~~~~0-5610 

FLORIDA 
AREA SALES OFFICE 
2721 South Bayshore Drive, Suite 121 
Miami , Florlde 33133 
(305) 446-8309 
TWX: 810-848-9725 

CARIBBEAN REGIONAL SALES OFFICE 
P.O. Box 6335 
Clearwater, Florida 3351 8 
(813) 441-3504 

ILLINOIS 
NORTH-CENTRAL REGIONAL OFFICE 
800 E. Northwest Highway, Suite 1060 
Palatine, illinois 60067 

W,~: ~~~~~~~4805 
INDIANA 
DISTRICT SALES OFFICE 
P.O. Box 40073 
Indianapolis, Indiana 46240 
(317) 255-5822 

KANSAS 
DISTRICT SALES OFFICE 
13201 West 82nd Street 
Lenexa , Kansas 66215 
(816) 358-8102 

MARYLAND 
CAPITAL REGIONAL SALES OFFICE 
300 Hospital Drive, No. 232 
Glen Burnie, Maryland 21081 
(301) 760-5220 
TWX: 710-861-0519 

MASSACHUSETTS 
NORTH-EAST REGIONAL OFFICE 
NO. 3 New England, Exec. Office Park 
Burlington, Massachusetts 01803 
(617) 273-1350 
TWX: 710-332-()186 

ENGLAND 
NATIONAL SEMICONDUCTOR (UK) LTD. 
The Prec inct 
Broxbourne, Hertfordshire 
England 
Telephone: 69571 
Telex: 267-204 

FRANCE 
NATIONAL SEMICONDUCTOR 
FRANCE S.A.R.L. 
28, Rue de Is Redoute 
92260-FontenaY-Aux-Roses 
Telephone : e60-81-4O 
TWX : NSF 259561' 

HONG KONG 
NATIONAL SEMICONDUCTOR 
HONG KONG LTrl. 
9 Lai Yip Street 
Kwun Tung, Kowloon 
liong K('ng 
Telephone : 3-45111188 
Telex : HX3866 

National Semiconductor (Pte.) Ltd. 
No. 1100 Lower Delta Rd. 
Singapore 3 
Telephone: 630011 
Telex: 21402 

MICHIGAN 
DISTRICT SALES OFFICE 
23629 Liberty Street 
Farmington, Michigan 46024 
(313) 477-0400 

MINNESOTA 
DISTRICT SALES OFFICE 
9701 Penn Avenue S. , Suite 109 
Minneapolis, Minnesota 55431 
(612) 888-4666 
TWX: 910-576-3415 

NEW JERSEY/NEW YORK CITY 
MID-ATLANTIC REGIONAL OFFICE 
301 Sylvan Avenue 
Eng lewood Cliffs, New Jersey 07632 
(201) 871-4410 
TWX: 710-991-9734 

NEW YORK (UPSTATE) 
CAN-AM REGIONAL SALES OFFICE 
104 Pickard Drive 
Syracuse, New York 13211 
(315) 455-5858 

OHIO/PENNSYLVANIA! 
W. VIRGINIAtKENTUCKY 
EAST-CENTRAL REGIONAL OFFICE 
Financial South Building 
5335 Far Hills, Suite 214 
Dayton, Ohio 45429 
(513) 434-0097 

TEXAS 
SOUTH-CENTRAL REGIONAL OFFICE 
5925 Forest Lane, Suite 205 
Dallas, Texas 75230 
(214) 233-8601 
TWX : 910-880-5091 

WASHINGTON 
DISTRICT OFFICE 
300 120th Ave"nue N.E. 
Building 2, Suite 205 
Bellevue, Washington 96005 
(206) 454-4600 

JAPAN 
NATIONAL SEMICONDUCTOR JAPAN 
Nakazawa Building 
1-19 Yotauya, Shlniuku-Ku 
Tokyo, Japan 160 
Telephone: 03-359-4571 
Telex: J 28592 

SWEDEN 
NATIONAL SEMICONDUCTOR SWEDEN 
Slkvagen 17 
13500 Tyrelo 
Stockholm 
Sweden 
T~lePhone: (08) 712-04-80 

WEST GERMANY 
NATIONAL SEMICONDUCTOR GMBH 
8000 Munch!)n 81 
COI""ltrasae 4 
Tel~phone:{~11) 915-027 

~1974 NATIONAL SEMICONDl;ICTOR CORP. PRINTED IN U.S.A. 


