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absolute maximum ratings (Note 1) 

Positive supply voltage +140V Power diSSipation (Note 2) 600mW 

Negative supply voltage -70V Operating temperature Range LM1514 -55"C to +125"C 

Peak output current lOrnA LM1414 DoC to +70°C 

Differentlsl Input voltage ±5.0V Storage temperature range _65°C to +150°C 

I nput voltage ±70V Lead temperature (Soldering, 10 spc) 300"C 

electrical cha racteristics forTA = 25°C, v+ = +12V, V- = -6V, unless otherwise specified 

LM1514 LM1414 
PARAMETER COND1T10NS 

MIN TYP MAX MIN TYP 

Input Offset Voltage Rs �~� 200n, V eM "" OV, VOUT = 1 4V 06 2.0 10 

Input Offset Current V CM '" OV, VOUT "" 1 4V 08 30 12 

Input Bias Current 20 

Voltage Gain 1250 1000 

Output ReSistance 200 200 

Differential Input Voltage Range ±50 ±5.0 

Input Voltage Range V- = -7.0V ±50 ±5.0 

Common Mode Rejection RatiO Rs s: 200n, V- = -7.0V 80 100 70 100 

POSitIVe OutPlJt Voltage VIN 2': 7 0 mY, 0:$ lOUT �~� -5 0 mA 25 32 40 25 32 

Negative Output VOltage V IN $-70mV -10 -05 0 -10 -05 

Strobed Output Voltage VSTRoae ..:::;: 0 3V -10 -05 0 -10 -05 

Strobe "0" Current VSTROBE'" 100 mV -12 -25 -12 

Positive Supply Current V IN $-7mV lB 

Negative Supply Current V IN :$ -7 mV -14 

Power Consumption 180 300 180 

Response Time (Note 3) 30 30 

LM1514/LM1414. The following apply for T l":::;: T A �~� T H (Note 4) unless otherwise speCified 

Input Offset Voltage As:::;; 200n, VOUT '" , 8V for T A "" T l 30 
VCM =- OV, VOUT = 1 OV for T A = T H 30 

Input Bias Current 45 

Temperature CoeffiCient of 30 50 
Input Offset Voltage 

Input Offset Current VCM =OV, VOUT "" 1.aV, TA =TL 70 

VeM = OV, VOUT = 1 OV, T A '" T H 3.0 

Voltage Gain 1000 800 

Output Sink Current VIN -:;-9 mY, VOUT �~�O�V� 28 4.0 1.6 25 

Note l' Voltage values are with respect to network ground terminal Positive current IS defined �a�~� current Into the referenced pin 

Note 2: LM1514 ceramic package' ihe maximum Junction temperature IS +15Q"C, for operating at elevated temperatures, 
deVices must be derated linearly at 125 mWf'"C LM1414 ceramic package The maximum Junction temperature IS +95"C for 
operating at elevated temperatures, deVices must be derated linearly at 12 5 mW/"C LM1414 molded package The maximum 
Junction temperature IS + 115" C, for operating at elevated temperatures, deVices must be derated linearly at 6 7 roW!" C 

Note 3. The response time speCified (see DeflOltlOns) for a 100 mV Input step with 5 mV overdrtve 

Note4: For LM1514, TL '" -55()C, TH '" +125°C For LM1414, TL '" QOe, TH = +70"e 

MAX 
UNITS 

50 mV 

50 "A 

25 "A 

n 

V 

V 

dB 

40 V 

0 V 

0 V 

-25 mA 

18 mA 

-14 mA 

300 mW 

ns 

65 mV 
65 mV 

40 "A 

"Vloe 

7.5 #A 
7.5 "A 

mA 



Interface Circuits 
LM5520/LM7520 series 
dual core memory sense amplifiers 
general description 
The devices in this series of dual core sense 
amplifiers convert bipolar millivolt-level memory 
sense signals to saturated logic levels. The design 
employs a common reference input which allows 
the Input thresho'id voltage level of both amplifiers 
to be adjusted. Separate strobe Inputs provide time 
discrimination for each channel. Logic Inputs and 
outputs are DTLlTTL compatible. All devices of 
the series have Identical preamplifier configura­
tions, while various logic connections are provided 
to suit the specific appl ication. 

The LM5520/LM7520 has output latch capability 
and provides sense, strobe, and memory function 
for two sense lines. The LM5522/LM7522 con­
tains a single open collector output which may be 
used to expand the number of Inputs of the 
LM5520/LM7520, or to drive an external Memory 
Data Register (MDR). Intended for small memo­
ries the two channels of the LM5524/LM7524 are 
ind~pendent with two, separate outputs. The 
LM5534/LM7534 is similar to the LM55241 
LM7524 but has uncommitted, wire-ORable out­
puts. The LM5528/LM7528 has the same logic 
configuration of the LM5524/LM7524 and in 
addition provides separate low Impedance Test 
Points at each preampl if,er output. A similar 
device having uncommitted, wire-ORable outputs 
IS the LM5538/LM7538. 

features 
• High speed 

• Guaranteed narrow threshold uncertainty over 
temperature. 

typical application 

• Adjustable input threshold voltage 

• Fast overload recovery times 

• Two amplifiers per package 

• Molded or cavity dual-in-line package 

• Six logic configurations 

The part number ending with an even number 
(e.g., LM5520) designates a tighter guaranteed 
input threshold uncertainty than the subsequent 
odd number ending (e.g., LM5521). The remaining 
specifications for the two are identical. All devices 
meet or exceed the' specifications for the corre­
sponding device (where applicable) in the 
SN5520/SN7520 series and are pin-for-pin re­
placements. 

absolute maximum ratings 
Supply Voltage 
Differential or Reference Input 

Voltage 
Logic Input Voltage 
Operating Temperature Range 

LM55XX 

LM75XX 
Storage Temperature Range 

±7V 

±5V 

+5.5V 

_55° C to +125°C 

O°C to +70°C 
_65°C to +150°C 

Expanded Small Memory System 
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LM5520lLM7520 and LM5521/LM7521 
electrical characteristics 
LM5520/LM5521 : The following apply for -55°C:::; T A:::; 125°C (Note 11 

TEST CONDITIONS lEACH AMPLIFIER) 

OIFF REF. STROBE GATEO GATEO 
LOGIC 

SUPPLY PARAMETER MIN TVP MAX UNIT OUTPUT 
INPUT INPUT INPUT INPUT INPUT 

INOTE 3) 
VOLT 

Differential Input 
10(8) 15 mV !VTH 15mV +5V +5V +16 mA(O)' ±5V 

Threshold Voltage 
15 201221 mV ±VTH 15mV +5V +5V -400JJA(Q) ±5V 

(VTH ) INote 2) 
351331 40 mV ±VTH 40 mV +5V '5V +'16 mAlO) ±5V 

40 451471 mV ±VTH 40mV .5V +5V -400/lAtO) ±5V 

Differential & Reference 
Input Bias Current 30 100 "A OV OV +525V +525V +525V ±525V 

LM7520/LM7521 : The following apply for OOe:::;TA :::;70o e 

Differential Input 
11(8) 15 mV ±VTH 15mV '5V '5V +16 mAlO) ±5V 

Threshold Voltage 
15 191221 mV ±VTH 15mV '5V '5V -400/JA(Q) ±5V 

(V TH ) (Note 4) 
361331 40 mV ±VTH 40mV +5V +5V +16 mAlO) ±5V 

40 441471 mV :tVTH 40mV '5V '5V -400 "Alai ±5V 

Differential & Reference 

Input Bias Current 
30 75 "A OV OV +525V +525V +525V ±525V 

LM5520/LM5521: The following apply for -55°C:::; T A:::; 125°c 
LM7520/LM7521: The following apply for oOe:::; T A :::; 70°C 

Differential Input Offset 
05 "A OV OV +525V t525V +525V ±525V Current 

Logic" 1" I nput Voltage 
(Strobes) 2 V 40 mV 20 mV '2V .,.475V -400 "AIOI ±5V 
(Gate a) 2 V 40 mV 20 mV OV +2V +16 mAlO) ±5V 
(Gate a) 2 V 40 mV 20mV OV OV '2V +16 mAlO) ±5V 

Logic "0" Input Voltage 
(Strobes) 08 V 40 mV 20 mV +0 BV +475V +16 mAlO) ±5V 
(Gate a) 08 V 40 mV 20 mV OV +0 BV -400 !'Alai ±5V 
(Gate 0,) 08 V 40mV 20 mV OV OV +0 8V -400,uA(O) ±5V 

Logic "0" Input Current -1 -1.6 mA 40mV 20 mV to 4V t04V to 4V ±525V 

Logic" 1" Input Current 5 40 "A OV 20 mV +24V t525V +24V ±525V 
(Strobe & Gate OJ 02 1 mA OV 20mV +525V t525V +525V ±525V 
(Gate a) 5 40 "A 40mV 20 mV ... 525V t24V ±525V 

02 1 mA 40mV 20 mV +525V +525V ±525V 

Logic "1" Output Voltage 
(Strobe) 24 39 V 40mV 20mV +20V t525V -400,UA(OJ ±475V 
(Gate 0) 24 39 V 40mV 20mV OV +0 BV -400 "AIOI ±475V 
(Gate aJ 24 39 V 40mV 20mV +-475V OV +08V -400 "Alai ±475V 

LogiC "0" Output Voltage 
(Strobe) 025 040 V 40mV 20mV +08V +475V +16 mAlO) ±475V 
(Gate QJ 025 040 V OV 20 mV OV .2V +16 mAlO) ±475V 
(Gate 0) 025 040 V OV 20 mV OV OV '2V +16 mAlO) ±475V 

Q Output Short 
-3 -4 -5 mA OV 20 mV OV OV OVIOI ±525V 

Circuit Current 

Q Output Short 
-21 -28 -35 mA OV 20 mV OV OV ov OVlal ±525V 

Circuit Current 

V+ Supply Current 21 35 mA OV 20 mV OV OV OV ±525V 

V- Supply Curreqt -13 -18 mA OV 20 mV OV OV OV ±525V 

Note 1 For OoC ::; T A S; 700 e operation, electrical characterIStiCS for LM5520 and LM5521 are 
guaranteed the same as LM7520 and LM7521, (espectlvely 

Note 2' Limits In parentheses '")ertaln to LM5521, other limits pertain to LM5520 

Note 3 a or 0 In parentheses Indicate Q or Q logiC output, respectively 

Note 4: Limits In parentheses pertain to LM7S21, other limits pertain to LM7520 

Note 5 POSitive current IS defined as current Into the referenced pin 

Note 6 Pm 1 to have ~100 pF capacitor connected to ground 

9-58 

COMMENTS 

Logic Output <0 4V 
Logic Output >2 4V 
Logic Output <0 4V 
Logic Output >2 4V 

Logic Output <0 4V 
Logic Output >2 4V 
Logic Output <04V 
Logic Output >2 4V 

Logic Output >2 4V 
Logic Output <0 4V 
Logic Output <0 4V 

Logic Output <0 4V 
Logic Output >2 4V 
Logic Output >2 4V 

Each Input 

Each Input 
Each Input 



LM5520/LM7520 and 
electrical characteristics 
LM5520/LM5521 and LM7520/LM7521: 

PARAMETER MIN 

AC Gommon Mode 
Input Firing Voltage 

Propagation Delays 

Differential Input to 

Logical" 1" Q Output 

Differential Input to 

logical "0" Q Output 

Differential Input to 

LogICal "'" 6 Output 

Differential Input to 

Logical "0" 6. Output 

Strobe Input to 

Logical "1" Q Output 

Strobe I nput to 

Logical "0" Q Output 

Strobe Input to 

Logical "1" Q Output 

Strobe Input to 

Logical "0" 6 Output 

Gate Q Input to 

Logical "1" Q Output 

Gate Q Input to 
Logical "0" Q Output 

Gate Q I nput to 
Logical "1" 0 Output 

Gate 0 Input to 
Logical "0" Q Output 

Gate Q Input to 

Logical "1" Q Output 

Gate 6. Input to 

Logical "0" 6 Output 

Dlff Input Overload 
Recovery Time 

Common Mode Input 

Overload Recovery 

Time 

Min Cyde Time 

LM 5521/LM7521 

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

TEST CONDITIONS 

STROBE a 
DIFF REF AND 

TYP MAX UNIT 
INPUT INPUT GATE 

lOGIC 

INPUTS 
OUTPUT 

±25 V PULSE 20 mV +5V SCOPE 

20 40 ns 20 mV 

28 ns 20 mV 

36 ns 20mV 

28 55 ns 20 mV 

10 30 ns 20mV 

20 ns 20 mV 

33 ns 20 mV 

16 55 ns 20 mV 

12 20 ns 20 mV 

6 0; 20 mV 

17 ns 20mV 

19 30 ns 20 mV 

12 ns 20 mV 

6 20 ns 20mV 

10 ns 

5 ns 

200 ns 

AC TEST 
CIRCUIT 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 
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schematic diagram 

v'o-----------~-----.--------__, 

",,,,,,,.{' 
INPUT 

GAT~ o----l---+~==+~==~=~=t_------_, 

DlFFEAENTlAl{ 
INPut A 

STROBE A 0---1----++----++-' 

STROBE B <>----11--------+-' 
GAT~ <>----ir--------+---+--i+--' 

OUTPUT 
a 

L----6-~~---~-4-----4 __ 6-06ND 

connection diagram 

Duat-tn-Line Package 

STROBE GATE OUTPUT OUTPUT STROBE GATE 
v+ A Q 11 il B fi GND 

C(~T ~ 
DIFFERENTIAL 

INPUT A 

- + 
~ 

REFERENCE 
INPUT 

'---....,.-..-' IF 
DIFFERENTIAL 

INPute 



LM5522/LM7522 and LM5523/LM7523 
electrical characteristics 
LM5522/LM5523: The followtng apply for -55°C ~ T A ~ 125°C (Note 11 

PARAMETER 

Differentia! Input 

Threshold Voltage 

(V iH I (Note 2) 

Differential & Aeiefence 
Input Bias Current 

MIN TvP 

10(8) 15 

15 
35(33) 40 

40 

30 

TEST CONDITIONS (EACH AMPLIFIER) 

MAX 

mV ±VTH 15 mV .. sv 
20(22) mV ±VTH 15 mV +5V 

mV ±VTH 40 mV +5V 
45(47) mV ±VTH 40 mV +5V 

GATE LOGIC SUPPLY 
INPUT OU1PUT VOLT 

'5V 
.5V 

'5V 
'5V 

-400/JA ±5V 
+16 rnA ±5V 

-400/JA ±5V 
+16 rnA ±5V 

100 j.J.A OV OV +525V +525V ±S 25V 

LM7522/LM7523: The following apply for O°C::::: T A::::: 70°C 

Differential Input 

Threshold Voltage 
(V TH ) (Note 3) 

Differential & Reterence 
Input Bias CurretH 

11(8) 15 

15 
36(33) 40 

40 

30 

mV ±VTH 15 mV +5V 

19(22) mV ±VTH 15 mV +5V 

mV ±VTH 40 mV +5V 
44(47) mV iVTH 40 mV +5V 

'5V 
.5V 

'5V 
'5V 

75 j.J.A OV OV +525V +525V 

-400 J..:A ±5V 

+16 rnA ±5V 
-400 pA ±5V 

+16 mA ±5V 

±525V 

LM5522/LM5523: The following apply for -55°C::::: TA ~ 125°C 

LM7522/LM7523: The follOWing apply for O°C ~ T A ::::: 70°C 

Dlff Input Offset Current 

Logic "1" Input Voltage 
(Strobes) 

(Gate) 

Logic "0" Input Voltage 
(Strobes) 

(Gate) 

05 

08 
08 

pA OV OV +525V +525V ±S 25V 

40 mV 20 mV +2V +475V +16 mA ±5V 
40mV 20rnV OV +2V -400 pA ±5V 

40mV 20mV +08V +475V -40011A ±5V 
40mV 20mV OV tOBY +16rnA ±5V 

COMMENTS 

Logic Output >2 4V 
Logic Output <0 4V 
Logic Output >2 4V 
logic Output <DAV 

Logic Output >2 4V 

Logic Output <0 4V 
logic Output >2 4V 

Logic Output <0 4V 

Logic Output <0 4V 
Logic Output >2 4V 

Logic Output >2 4V 
Logic Output <0 4V 

Logic "0" Input Current -1 -16 rnA 40mV 20mV +04V +04V :l:525V Each Input 

Logic "1" Input Current 

(Strobes) 

(Gate) 

40 

40 

39 

pA OV 20 mV +24V +525V 
mA OV 20 mV +525V +525V 

pA 40 mV 20 mV +525V +24V 

±525V 
±525V 

±525V 
rnA 40 mV 20 mV +525V +525V ±S 25V 

V 40mV 20mV +08V +2V -400 pA ±475V Logic "1" Output Voltage 2 4 

Logl,c "0" Output Voltage 
(Strobes) 025 040 40 mV 20 mV +2V +4.75V +16 rnA :t4 75V Tie PinS 10 and 12 

(Gate l 

Output Short Circuit 

Current 

Output Leakage Current 

V+ Supply Current 

V- Supply Current 

025 040 

-2 1 -28 -35 

001 250 

23 

-13 

36 

-18 

V 40 mV 20 mV OV 

mA 40 mV 20 mV OV 

pA OV 20 mV OV 

mA OV 20 mV OV 

rnA OV 20 mV OV 

+0 8V +16 rnA ±475V Tie PinS 10 and 12 

+525V 

.2V 

OV 

OV 

OV ±525V TiePins 10 and 12 

+S25V ±'475V 

:1:525V 

:l:525V 

LM5522/LM5523 and LM7522/LM7523. The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common Mode Input 

Firing Voltage 

Propagation Delays 

Dlfferentlal!nput to 

logical "1" Output 

DI.fferentlallnput to 
logical "0" Output 

Strobe Input to 

Logical "1" Output 

Strobe Input to 

Logical "0" Output 

Gate Input to 
Logical "1" Output 

Gate Input to 

Logical "0" Output 

Differential Input Over 

load Recovery Time 

c~mmon Mode Input 

Overload Recovery 

Time 

Min Cycle Time 

±25 

26 

21 

22 

12 

15 

10 

200 

PULSE 20 mV +5V .5V SCOPE 

20mV 

45 20m" 

20mV 

40 20mV 

20 mV 

25 20mV 

Note 1: For O°C ~ T A ::; 70°C operation, electrical characteristiCs for LM5522 and LM5523 are 
guaranteed the same as LM7S22 and LM7523, respectively 

Note 2 LImits In parentheses pertain to LM5523, other limits pertain to LM5522 

Note 3. Limits In parentheses pertaIn to LM7523, other limIts pertain to LM7522 

Note 4 POSitive current IS defined as current Into the referenced pm 

Note 5· Pm 1 to have ~ 100 pF capacitor connected to ground 

AC Test Clfcult 

AC Test Circuit 

ACTest CIrcuit 
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1"T£o---+---I+...:==t~==~::~+---, 

STROIE.o---+-______ -+~ 

Y-

connection diagram 

Dual-In-Line Package 

STROlE STROlE 
v+ A GATE 'NO 2 OUTPUT RL GND 1 

'-----..--J ~ '-----..--J 
DIFFERENTIAL REFERENCE DIFFERElTlAL 

INPUT A INPUT INPUT. 

H, 
OUTPUT 

'-_-_-o6N02 



LM5524/LM7524 and LM5525/LM7525 
electrical characteristics 
LM5524/LM5525: The following apply for -55°C ~ T A ~ 125°C (Note 1) 

TEST CONDITIONS lEACH AMPLIFIERI 

PARAMETER MIN TVP MAX UNIT 
DIFF. REF STROBE LOGIC SUPPLV 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT. 

Differential Input 
10lBI 15 mV ±VTH 15mV +5V +16 rnA ±5V Logic Output <0 4V 

Threshold Voltage 
15 201221 mV ±VTH 15mV +5V -400IJA ±5V Logic Output >2 4V 

~VTH j (Note 2) 
351331 40 mV ±VTH 40mV +5V +16mA ±5V Logic Output <0 4V 

40 451471 mV ±VTH 40mV +5V -400 }J.A ±5V Logic Output >2 4V 

Differential & Reference 
30 100 "A OV OV +525V ±S 25V 

I nput Bias Current 

LM7524/LM7525: The following apply for aOe ~ T A ~ 7aoe 

Differential Input 
11181 15 mV ±VTH 15mV +5V +16mA ±5V Logic Output <0 4V 

Threshold Voltage 
15 191221 mV ±VTH 15mV +5V -400 }J.A ±5V Logic Output >2 4V 

(V TH ) (Note 3) 
361331 40 mV ±VTH 40mV +5V +16 rnA ±5V Logic Output <0 4V 

40 441471 mV ±VTH 40mV +5V -400 "A ±5V Logic Output >2 4V 

Differential & Reference 
30 75 "A Input Bias Current 

OV OV +525V ±525V 

LM5524/LM5525: The following apply for -55°C ~ T A ~ 125°C 
LM7524/LM7525: The following apply for aOe ~ T A ~ 7aoe 

Dlff Input Offset Current 05 "A OV OV +525V ±525V 

Logic "1 ' Input Voltage 2 V 40 mV 20mV +2V -400 J.1A ±5V Logic Output >2 4V 

Logic "0" Input Voltage OB V 40mV 20 mV +0 BV +16 mA ±5V Logic Output <0 4V 

Logic "0" Input Current -1 -16 mA 40 mV 20mV +04V ±525V 

Logic ''1'' Input 5 40 "A OV 20 mV +24V ±525V 

Current 002 1 mA OV 20mV +525V ±525V 

Logic "1" Output Voltage 24 39 V 40 mV 20mV +20V -400J.1A ±475V 

Logic "0" Output Voltage 025 040 V 40 mV 20 mV +0 BV +16mA ±475V 

Output Short Circuit 
-21 

Current 
-2 B -35 mA 40mV 20 mV +525V OV ±S 25V 

V+ Supply Current 29 40 mA OV 20 mV OV 1525V 

V- Supply Current -13 -1B mA OV 20 mV OV ±525V 

LM5524/LM5525 and LM7524/LM7525: The follOWIng apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common-Mode Input 
±25 V PULSE 20 mV +5V SCOPE 

FlrlOg Voltage 

PropagatIOn Delays 

Differential Input to 
20 40 

logical" 1" Output 
ns 20 mV AC Test Circuit 

Differential Input to 
2B 

Logical "0" Output 
ns 20 mV AC Test Circuit 

Strobe Input to 
10 30 

Logical "1" Output 
ns 20 mV AC Test Circuit 

Strobe I nput to 
20 

Logical "0" Output 
ns 20 mV AC Test Circuit 

Differential Input Over 
load Recovery Time 

10 ns 

Common-Mode Input 

Overload Recovery 5 ns 
Time 

MIO Cycle Time 200 ns 

Note 1 For O°C ~ T A ~ 700 e operation, electncal characteristics for LM5524 and LM5525 are 
guaranteed the same as LM7524 and LM7525 respectIVely 

Note 2 Limits In parentheses pertalO to LM5525, other limits pertalO to LM5524 

Note 3. Limits 10 parentheses pertain to LM7525, other limits pertain to LM7524 

Note 4 Positive current IS defmed as current IOta the referenced pm 

Note 5: Pin 1 to have 2:: 100 pF capacitor connected to ground . 
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LM5524/LM7524 and LM5525/LM7525 

schematic diagram 

v·o------------.----~--------__, 

STROBE B ()---+---------+_~ 

connection diagram 

Dual-I n-Lme Package 

STROBE OUTPUT OUTPUT STROBE NO 
v+ A A GNO 2 8 8 CONN GNO 1 

CEXT ~ 
DIFFERENTIAL 

INPUT A 

+ 
~ 

REFERENCE 
INPUT 

~ v-
DIFfERENTIAL 

INPUTB 

OUTPUT A 

OUTPUT B 

ONO 2 



lM5528/lM7528 and lM5529/lM7529 
electrical characteristics 
LM5528/LM552g· The following apply for -55°C ~ T A ~ 125°C (Note 11 

TEST CONDITIONS lEACH AMPLIFIER) 

PARAMETER MIN TYP MAX UNIT 
DIFF. REF STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT 

Olfferentlal Input 
10(8) 15 mV ±VTH 15mV +5V +16 mA ±5V Logic Output <0 4V 

Threshold Voltage 
15 20(22) mV ±VTH 15 mV +5V -400 tlA ±5V Logic Output >2 4V 

{VTH } (Note 2) 
35(33) 40 mV ±VTH 40 mV +5V +16 mA ±5V Logic Output <0 4V 

40 45(47) mV ±VTH 40 mY +5V -400 j.1A ±5V Logic Output >2 4V 

Differential & Reference 
30 

Input Bias Current 100 "A OV OV +525V ±S 25V 

LM7528/LM7529: The following apply for oOe ~ T A ~ 70°C 

Differential Input 
11(8) 15 mV ±VTH 15mV +5V +16mA ±5V Logic Output <0 4V 

Threshold Voltage 
15 19(22) mV ±VTH 15 mV +5V -400 J.lA ±5V Logic Output >2 4V 

(V TH ) (Note 3) 
36(33) 40 mV ±VTH 40 mY +5V +16mA ±5V Logic Output <0 4V 

40 44(47) mV ±VTH 40mV +5V -400 pA ±5V Logic Output >2 4V 

Differential & Reference 
30 

Input Bias Current 
75 "A OV OV +525V ±S 25V 

LM5528/LM5529 : The follOWing apply for -55°C ~ T A ~ 125°C 
LM7528/LM7529. The follOWing apply for oOe ~ T A ~ 70°C 

Dlff Input Offset Current 05 "A OV OV +525V ±525V 

LogiC "1" Input Voltage 2 V 40 mV 20 mV +2V ~400 J1A ±5V LogiC Output >2 4\1 

LogiC "0" Input Voltage 08 V 40mV 20 mV +0 BV +16 mA ±5V LogiC Output <0 4V 

LogiC "0" Input Current -1 -16 mA 40mV 20 ,'!IV +04V !525V 

LogiC "1" Input 5 40 "A OV 20 mV +24V ±525V 
Current 002 1 mA OV 20 mV +525V ±525V 

LogiC "1" Output Voltage 24 39 V 40 mV 20 mV +20V ~400 J1A ±475V 

LogiC "0" Output Voltage 025 040 V 40mV 20 mV +0 BV +16 mA ±475V 

Output Short Circuit 
-21 

Current 
-28 -35 mA 40 mV 20 mV +525V OV ±525V 

V+ Supply Current 29 40 mA OV 20 mV OV ±525V 

V~ Supply Current -13 -18 mA OV 20 mV OV ±525V 

LM5528/LM5529 and LM7528/LM7529: The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common Mode Input 
:r25 V PULSE 20 mV +5V SCOPE 

Firing Voltage 

Propagation Delays 

Differential Input to 
20 40 "' 20mV AC Test CirCUit 

Logical "1" Output 

Differential Input to 
28 "' 20 mV AC Test CirCUit 

Logical "0" Output 

Strobe Input to 
10 30 "' 20 mV AC Test Circuit 

Logical "1" Output 

Strobe Input to 
20 "' 20mV AC Test CIrCUit 

Logical "0" Output 

Differential Input Over-

load Recoverv Time 
10 "' 

Common·Mode Input 

Overload Recovery 5 "' Time 

Min Cycle Time 200 "' 
Note 1 For OoC ::; T A ::; 70°C operation, electrical characterIStics for LM5528 and LM5529 are 
guaranteed the same as LM7528 and LM7529 respectively 

Note 2 Limits In parentheses pertain to LM5529, other limits pertain to LM5528 

Note 3. Limits In parentheses pertain to LM7529, other limits pertain to LM7528 

Note 4: POSitive current IS defined as current rnto the referenced pin 

Note 5_ Prn 1 to have ~ 1 00 pF capacitor connected to ground 

Note 6: Each test pornt to have::; 15 pF capaCitive load to ground 
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Dual-I n-Line Package 

TEST TEST 
POINT STROBE OUTPUT OUTPUT STROBE POINT 

VTA A A B B BGNU 

ClKT~ 
DIFFERENTIAL 

INPUT A 

~ 
REFERENCE 

INPUT 

~ 
DIFFERENTIAL 

INPUT B 

v-



LM5534/LM7534 and LM5535/LM7535 
electrical characteristics 
LM5534/LM5535: The following apply for -55°e ~ TA ~ 125°e (Note 1) 

TEST CONDITIONS lEACH AMPLIFIER I 

PARAMETER MIN TYP MAX UNIT 
DIFF REF STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT 

Differential Input 
10181 15 mV ±VTH 15mV +5V +525V ±5V logic Output <250 p.A 

Threshold Voltage 
15 20122} mV ±VTH 15mV +5V +20 mA ±5V Logic Output <0 4 V 

(VTH ) (Note 2) 
35133} 40 mV ±VTH 40mV +5V +525V ±5V Logic Output <250 JiA 

40 451471 mV ±VTH 40mV +5V +20 mA ±5V Logic Output <0 4V 

Differential & Reference 
30 100 "A OV OV +525V ±525V 

Input Bias Current 

LM7534/LM7535: The following apply for oOe ~ T A ~ 700 e 

Differential Input 
11181 15 mV ±VTH 15 rroV +5V +525V ±5V Logic Output <250 JiA 

Threshold Voltage 
15 19122} mV ±VTH 15mV +5V +20 rnA ±5V Logic Output <0 4V 

(VTH ) (Note 3) 
36133} 40 mV ±VTH 40 mV +5V +525V ±5V Logic Output <250 p.A 

40 441471 mV ±VTH 40 mV +5V +20 rnA ±5V Logic Output <0 4V 

Differential & Reference 
30 75 "A OV OV +525V ±525V 

Input Bias Current 

LM5534/LM5535: The following apply for -55°e ~ TA ~ 125°e 
LM7534/LM7535: The following apply for oOe ~ T A ~ 700 e 

Dlff Input Offset Current 05 "A OV OV +525V :tS 25V 

Logic "a" Input Voltage 08 V 40mV 2QmV +0 BV +525V ±5V Logic Output <250 pA 

Logic "1" Input Voltage 20 V 40mV 20 mV +20V +20mA ±SV Logic Output <0 4V 

Logic "0" Input Current -1 -16 mA 40 mV 20 mV +04V ±S 25V 

logic "'" Input 5 40 "A OV 20 mV +24V ±S 25V 

Current 002 1 mA OV 20 mV +525V ±s 25V 

Logic "0" Output Voltage 025 040 V 40mV 20 mV +2V +20 rnA ±475V 

Output Leakage Current 001 250 "A 40mV 20 mV +0 BV +525V ±475V 

V+ Supply Current 28 38 mA OV 20 mV OV ±S 25V 

V- Supply Current -13 -18 mA OV 20 mV OV ±525V 

LM5534/LM5535 and LM7534/LM7535: The following apply for T A = 25°e, V+ = 5V, V- = -5V 

AC Common-Mode Input 
±25 V PULSE 20mV +5V SCOPE 

FIring Voltage 

Propagation Delays 

Olfferentlal Input to 
24 

Logical" 1" Output 
n, 20 mV AC Test CirCUit 

Differential Input to 
20 40 

Logical "0" Output 
n, 20 mV AC Test CirCUit 

Strobe Input to 
16 

Logical "1" Output 
n, 20 mV AC Test CirCUit 

Strobe Input to 
10 30 

logical "0" Output 
n, 20 mV AC Test Circuit 

Differential Input Over-
10 n, 

load Recovery Time 

Common-Mode Input 

Overload Recovery 5 n, 
Time 

Min Cycle Time 200 n, 

Note 1 For OOC ST A S 70°C operation, electrical characterIStiCS for LM5534 and LM5535 are 
guaranteed the same as LM7534 and LM7535 respectively 

Note 2: Limits In parentheses pertain to LM5535, other limits pertain to LM5534 

Note 3: Limits In parentheses pertain to LM7535, other limits pertain to LM7534 

Note 4: POSitive current IS defined as current Into the referenced pin 

Note 5- Pin 1 to have ~ 100 pF capacitor connected to ground 
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LM5534/LM7534 and LM5535/LM7535 

schematic diagram 

v·o------..... ----.-----, 

STROBE so---t---------t-...J 

connection diagram 

Dual~ln"Line Package 

STROBE OUTPUT OUTPUT STROBE NO 
v+ A A GND 2 8 B CONN GND 1 

CE~T ~ 
DIFFERENTIAL 

INPUT A 

+ 
~ 

REFERENCE 
INPUT 

~ 
DlFF£REflITIAL 

INPUT B 

OUTPUT A 

OUTPUT B 

GND 2 



LM5538/LM7538 and LM5539/LM7539 
electrical characteristics 
LM5538/LM5539: The following apply for -55°C S TA S 125°C (Note 1) 

TEST CONDITIONS (EACH AMPLIFIERI 

PARAMETER MIN TYP MAX UNIT 
DIFF REF STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT 

Differential Input 
10(BI 15 mV ±VTH 15mV +5V +525V :t5V Logic Output <250 y.A 

Threshold Voltage 
15 20(221 mV tV TH 15mV +5V 120mA ±5V Logic Output <0 4V 

(VTH ) (Note 2) 
35(331 40 mV tVTH 40mV +5V +525V ±5V Logic Output <250 Jl.A 

40 45(471 mV ±VTH 40mV +5V +20mA ±5V Logic Output <0 4V 

Differential & Reference 
30 100 "A OV OV +525V ±525V 

Input Bias Current 

LM7538/LM7539 The follOWing apply for oOe S T A S 70°C 

Differential Input 
I1(BI 15 mV tVTH 15mV +5V +525V ±5V logiC Output <250 #1A 

Threshold Voltage 
15 19(221 mV ±VTH 15mV +5V +20mA ±5V logiC Output <0 4V 

(VTH ) (Note 3) 
36(331 40 mV tVTH 40mV +5V +525V ±5V LogiC Output <250 J.l.A 

40 44(471 mV ±VTH 40mV +5V +20mA ±5V LogiC Output <0 4V 

Differential & Reference 
30 75 "A OV OV +52SV ±52SV 

Input Bias Current 

LM5538/LM5539. The following apply for -55°C S T A S 125°C 
LM7538/LM7539 : The following apply for oOe S T A S 70°C 

Dlff Input Offset Current 05 "A OV OV +525V ±525V 

LogiC "1" Input Voltage 2 V 40mV 20mV +2V +20mA ±5V logiC Output <0 4 V 

logiC "0" Input Voltage 08 V 40mV 20 mV +OBV +525V ±5V LogiC Output <250 p.A 

LogiC "0" Input Current -1 -16 mA 40mV 20mV +04V ±525V 

LogiC "1" Input 5 40 "A OV 20mV +24V ±525V 

Current 002 1 mA OV 20mV +525V i525V 

LogiC "0" Output Voltage 025 040 V 40mV 20mV +20V +20mA ±47SV 

Output Leakage Current 001 250 "A 40mV 20mV +08V +525V ±475V 

V+ Supply Current 2B 3B mA OV 20mV OV ±525V 

V- Supply Current -13 -IB mA OV 20mV OV i525V 

LM5538/LM5539 and LM7538/LM7539: The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common-Mode Input 
±25 V 

FIring Voltage 
PULSE 20mV +5V SCOPE 

Propagation Delays 

Differential Input to 
24 

Logical "1" Output 
ns 20mV AC Test CirCUit 

Differential Input to 
20 40 

Logical "0" Output 
ns 20mV AC Test Circuit 

Strobe Input to 
16 

Logical "1" Output 
ns 20mV AC Test CirCUit 

Strobe Input to 
10 30 

Logical "0" Output 
ns 20mV AC Test CirCUit 

Differential Input Over 
load Recovery Time 

10 ns 

Common-Mode Input 
Overload Recovery 5 ns 
Time 

Mtn Cycle Time 200 ns 

Note1 For OoC ~ T A ~ 70°C operation, electrical characteristics for LM5538 and LM5539 are 
guaranteed the same as LM7538 and LM7539 respectively 

Note 2 Limits In parentheses pertain to LM5539, other limits pertain to LM5538 

Note 3. Limits In parentheses pertain to LM7539. other limits pertain to LM7538 

Note 4. POSitive current IS defined as current Into the referenced Pin 

NoteS Pin 1 to have ~ 100 pF capacitor connected to ground 

Note6. Each test pOint to have::; 15 pF capacitive load to ground 
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LM5538/LM7538 and LM5539/LM7539 

schematic diagram 

~o------------.-----.----------, 

TEST POINT A o---~---4+-===1~~--"'-""l 

OUTPUT A 

OUTPUT I 

STROBEl 0---1---------1-..1 

TEST POINT I 0-----....1 '----............. --............ -00 •• 

connection diagram 

Dual-I n-line Package 

TEST TEST 
POINT STROlE OUTPUT OUTPUT STROBE POINT 

v+ A A A 8. IGND 

Cu , '---..,.---J ~ '---...,..---.J V· 
DIFFERENTIAL REF£RENCE DifFERENTIAL 

INPUT A INPUT INPUT B 
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Interface Circuits 

LM75451A. 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 DTLlTTL compatible. The LM75451A 
meets or exceeds the specifications for both the 
$N75451 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 

LM75451A LM75452 

connection diagrams 

trutl) tables 

POSitive logiC AB==X 

features 

• High speed - 20 ns max (LM75451A, LM75453) 
25 ns max (LM75452) 

• Both outputs can sink 300 mA simultaneously 

• Withstands 30V on output with V ee ~ OV for 
power strobing applications 

• Input clamp diodes 

• Two separate drivers per package 

LM75453 

Positive logiC A + B '" X 

A B OUTPUT X' A B OUTPUT X' A B OUTPUT X' 

0 0 

1 0 

0 1 

1 1 

... "0" Output ~ 0 7V 
"1" Output:S;;; 100 IJA 

0 

0 

0 

1 

0 0 

1 0 

0 1 

1 1 

*"0" Output:S;;; 0 7V 
"1" Output s: 100 IJA 

1 

1 

1 

0 

0 0 

1 0 

0 1 

1 1 

*"0" Output -:;: a 7V 
"1" Output s: 100 I1A 

0 

1 

1 

1 

9-71 

r 
~ .... 
U1 
~ 
U1 
N 



9·72 

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 

lV 
5.5V 
30V 

300 mA 
800mW 

O°C to lO°C 
-65°C to 150°C 

300°C 

The following apply for o°c:::; TA ~ 70°C, Vee:: 5V ±5%, unless otherwise specified (Note 4) 

PARAMETER 
LOGIC 

OUTPUT 
SUPPLY 

COMMENTS 
INPUT VOLTAGE 

Logic "1" Input Voltage V'N 30V (300 mAl 475V Output,,\ 100 ~A (<;0 7VI 

LogiC "0" Input Voltage V'N 300mA (30VI 475V Output<;07V (<;100~AI 

Output Leakage Currents 2V (08VI 30V 475V 
30V OV 

Output LOW Voltages o 8V (2VI 100mA 475V 
08V (2VI 300mA 475V 

LogiC "1" Input Currents 2 4V 525V 
55V 525V 

LogiC "0" Input Current 04V 525V 

Supply Currents 
Output low 

LM75451A . OV 525V Per Package 
LM75452 5V 625V Per Package 
LM75453 OV 525V Per Package 

Output High 
LM75451A 5V 525V Per Package 
LM75452 OV 525V Per Package 
LM75453 5V 525V Per Package 

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

The follOWing apply for Vee = 5V. T A :: 25°C 

Propagation Delay Times 

Input to Output HIGH 

LM75451A & LM75453 (Note 5) 

LM75452 (Note 51 

Input to Output LOW 
LM75451A & LM75453 (Note 51 
LM75452 (Note 51 

Output Rlsetlme 

Output Falltlme 

MIN 

2 

Note 1: All voltage values are with respect to ground terminal PositIve current IS defIned to be current 
mto referenced Pin 

Note 2: MaXimum voltage to be applied to either output In the off state 

Note 3: The maximum JunctIon temperature IS 150°C For operating at elevated temperatures, the 
package must be derated based on a thermal resIstance of 110°C/W BJA 
Note 4: Test condItIons In parentheses pertam to LM75452, other test condItIons pertam to 
LM75451 A and LM75453 

Note 5: Delays measured With 50n load to 10V, 15 pF total load capac,tance, measured from 1 5V 
,nput to 50"..6 of output. 

TYP MAX UNIT 

V 

08 V 

100 ~A 

100 ~A 

025 04 V 
05 07 V 

40 ~A 
1 mA 

-1 -16 mA 

48 60 mA 
51 65 mA 
50 63 mA 

7 11 mA 
9 14 mA 
9 14 mA 

-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 B20mW. 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 

~co-----.-----~t-----~~-----------e~--, 

GNOo-----------~t-------------~----_I~--e_--~e_--~ 

NOTE 1/2 SCHEMATIC SHOWN 

connection diagram truth table 

Dual-In-Ltne Package 

A B X 

0 0 1 

0 1 0 
1 0 0 
1 1 0 

TOP VIEW 
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absolute maximum ratings 

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) 

(Note 1) 

7V 

5.5V 
30V 

300mA 
820mW 

O°C to +70°C 
-65°C to +150°C 

300°C 

e lectrica I cha racteristics The following apply at o"e;: TA ;: +70o e. 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;:: 0 7V 20 V 

Logical "0" Input Voltage V ,N 30V 475V Output;; 100l-tA 08 V 

Logical "1" Input Current 2 4V 525V 40 pA 

55V 525V I mA 

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

Output Low Voltage 20V 100mA 475V 025 04 V 

20V 300rnA 475V 05 07 V 

Output Leakage Current o 8V 30V 475V 100 pA 

a 8V 30V OV 100 pA 

Supply Currents 

Output Low 
Al '" 5V 

525V 
8, '" OV 

Per Package 61 79 mA 

Output High A, "" B, '" OV 525V Per Package 13 17 mA 

Input Clamp Diode Voltage -12mA 5V T A '" 25°C -15 V 

Propagation Delay Times The following Apply for Vee'" 5V, TA '" 25°C 

t pd1 , Input "0" to Output "1" (Note 3) 13 25 "' 
t pd l, Input "1" to Output "0" {Note 3} 19 25 ns 

Output Risetime ns 

Output Falttlme ns 

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

Note 2: Maximum JunctlOn temperature IS 150°C For operating at elevated temperatures, the package must be derated 
based on a thermal resistance, {;lJA, 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" applications, since power 
dissipation is typically only 5 milliwatts in the 
"off" state. 

schematic and connection diagram 

Vee 9 

RJ 

01 

INPUT 1 

INPUT 2 

GND 4 -----4...--{' 

R1 SO, 

R2 
500n 

10 V' 

R5 
3kQ 

1 OUTPUT 

L--___ t-____ 6 v· 

typical applications 
Switching Time Test Configuration 

INPUT INPUT 

INPUT INPUT 

>-.... --OUTPUT 

features 

• 30 volts Imax) 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 

10 Pin TO·l00 Package 

v' 

INPUT 

TOPVIEW 

High Speed Operation 

1K 

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 MH0007 

MH0007C 
Lead Temperature (Soldering, 10 sec) 

electrical characteristics (Note 1) 

SV 
-40V 
+2SV 

30V 
5.5V 

SOOmW 
1500mA 

-65"C to +150"C 
-55"C to +125"C 

O"C to +S5"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 ,N ; 5.5V 

Logical "0" Input Current Vee; 5.5V, V ,N ; O.4V 

Logical "1" Output Voltage Vee; 5.5V, lOUT; 30 mA, V ,N ; O.SV 

Vee; 5.5V, lOUT; 1 mA, V ,N ; O.SV 

Logical "0" Output Voltage Vee; 4.5V, lOUT; 30 mA, V ,N ; 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 

Vt -4.0 

V+ - 2 0 

50 

75 

Note 1: Min/max limits apply across the guaranteed range of -55"C to +125"C for the MHOO07, and 
from O"C to +85"C for the MH0007C, for all allowable values of V- and V+ 

Note 2: All tYPical values measured at T A = 25'C with V CC = 5 0 volts, V- = -25 volts, V+ = 0 volts. 

Note 3: Transition time measured from time VIN = 50% value until VOUT Iolas reached 80% of 
fmal value 

Allowable Values for V- and V+ MaXimum Power Dissipation 

y' .. VOLTS 
12 

1 " 

/ 
10 

~ CA~E 2D ~ 08 
;:: 

I" lD : i1i 0.6 

AMtENT ""--40 
c; 

y-
; 04 ~OLTS 

Y 
0 

I " f r-..... ..... 
-lD 02 

1 -REGION 
0 -zo 

0 25 50 75 100 125 150 

-30 
TEMPERATURE I"C) 

-40 

MAX UNITS 

V 

O.S V 

100 (.1A 

1.5 mA 

V 

V 

V- + 2.0 V 

ns 

ns 



Interface Circuits 

MH0009/MH0009C de coupled two phase MOS clock driver 

general description 

The MH0009/MH0009C 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 TTUDTL to MOS logic level IS accomplished 
by PNP input tranSistors which also assure accl.lrate 
control of the output pulse width. 

schematic and connection diagrams 

2 41, INPUT A 

., INPUTS 4---,..-+--f 

~ 5------~~~ __ • 
."N.UTI Q ----+-.--t: 

412 BIAS , \, ,rfI-lINPUTA 

.j 

typical appliclJltion ., 

-----, 
I 
I 
I 

FIGURE 1 

~.atures 

• DC logically controlled operation 

• Output SWings - to 30V 

• Ol.ltput Currents - In excess of ±500 nA 

• High rep rate - In excess of 2 MHz 

• Low standby power 

12·Load TO·8 Pockage 

V";o+5.0V 

v~ v+ .. 1ZV 

v."..-_·, 

V·,.+iOV 

....... _-.. 
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absolute maximum ratings 

v- Supply Voltage. Differential (Pm 5 to Pm 3) or 
(Pm 5 to Pin 7) 

V+Supply Voltage: Differential (Pm 11 to Pm 5) 
Input Current: (Pm 2, 4, 6 or 8) 
Peak Output 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,uF CL = 001,uF 

C'N = 0022,uF CL = 001,uF 

Pulse Width (50% to 50%) C'N = 0022,uF CL = 001,uF 340 

C'N = 0022,uF CL = 001,uF 

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 

tloll 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, VCC = 50 
volts Minimum and maximum limits apply from -5SoC to +12SoC for the MH0009 and from aOc to 
-+a5'C for the MH0009C. TYPical values are for T A = 25'C 
Note 2: Transient power IS given by P = fel (V+ - V-I 2 watts, where f = repetition rate, CL = load 
capadtance, and (V+ - V-I = output sWing 

9·78 

Note 3: For tYPical performance data see the MHOOI3/MHOOI3C data sheet 
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FIGURE 2. Maximum Power Dissipation 
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35 ns 

50 ns 

440 ns 

120 ns 
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Interface Circuits 

MH0012/MH0012C high speed MOS clock driver 

general description 

The MH0012/MH0012C is a high performance 
clock driver that IS designed to be driven by the 
OM 7830/0M8830 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 

COMP & 

R9 ". 

features 

• High output voltage sWlngs~ 12 to 30 volts 

• High output current drive capabllity~ 1000 mA 
peak 

• High repetition rate~10 MHz at 18 volts into 
100 pF 

• Low standby power~less than 30 mW 

12-lead TO-8 Package 

R1 25. 
11 !OUTPUT 

..... 14-+-t-o" 

INPUT 2 3 -'V'h-.... -' 

COMP 4 

R2 
1K 

typical application (ac test CIrcuit) 

TOPVIEW 

timing diagram 
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absolute maximum ratings 
v- Supply Voltage Differential {Pin 1 or 2 to Maximum Output Load-See Figure 2 

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

V r Supply Voltage Differential (Pin 8 or 9 Stordge Temperature -65"C to +150"C 

to Pin 1 or 21 30V Operating Temperature MHOO12 -55"C to +12S"C 

Input Current (PIn 3 or 7) :+75 rnA MHOO12C O"C to +85"C 

Peak Output Current f.l0DDmA Lead Temperdlure (Soldering, 10 sec) 300"C 

dc electrical characteristics (Note 1) 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

Logic "1" Input Voltage V+-V-""20V,VOUT <V- , 2V 10 20 V 
(PinS 7 and 3) 

Logic "0" Input Voltage VI _ V~::: 20V, VOUT >vt - 1,5V 04 06 V 
(PinS 7 and 3) 

LO\:Jlc "1" Output Voltage VI -V-"'2DV,l ouT '" lmA, V , 10 V- + 20 V 
VIN = 20V 

Logic "0" Output Voltage V' - V- = 20V, lOUT'" - lmA, v t _ 1 5 V' - 07 V 
V 1N =04V 

IDe (V- Supply) V' - V- ::: 20V, V IN = 2 OV 34 60 mA 

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

Turn·On Delay (tON) 10 15 ns 

Rise Time (t,) 
V' -V-" 20V, Vee'" 5 OV 

5 10 ns 
CL '" 200 pF, f ~ 10 MHz 

Turn·Off Delay (tOF F ) TA = 25"C 35 50 ns 

Fall Time {ttl 35 45 ns 

Note 1: Characteristics apply for CirCUit of Figure 1 Min and max limits apply from -5SoC to +125°C 
for the MHOO12 and from O°C to +85°C for the MH()()12C 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 passmg 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 

1.5 C =~ ~ 35 ~ 

" 
L (V+ _ V-) 

I ~ 

30 ~ 30 

I" 
~ \ \ \~. " ~ 1.0 '" ~,~ ~o 

~ 25 -V+ - v-= 20V > 
'" " ~ 20 ~ ~. "'$ :~ ;;! _TA"25"C 

~ 
~ 20 

N ~ ~ I'o~.r '" '\" 
> - ~ , ~r$' ~.r ........... .... 15 

5 ;£ r-,... 'I'-.... r-.. ;:: I-10 10 ~ -t-I-"' .... 5 

0 
0 25 50 75 100 125 150 175 0 400 800 1200 1600 200 400 600 800 1000 

AMBIENT TEMPERATURE lOCI MAXIMUM OUTPUT LOAD IpFI LOAD CAPACITANCE. CL IpFI 

Figure 1. Figure 2. 

applications information 

Power DISSipation Considerations Where The transient power Incurred dunng 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 SWitching The OFF power IS approximately VIN-VBE3 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 '= 50 MHz, PAC == 400 mW 

the logiC "1" state The OFF power IS neglibleand becomes 
Will be Ignored In the subsequent diSCUSSion The The total power IS gIven by 

ON power IS diSSipated pnmanly by 0 3 and Rg [IV,,-VBE3IIV-1 IV'-V-I'] PT == PAC + PON 141 
and IS given by' PON'" Rl + ~- DC (2) 

PT s PM AX 

IV+ - V-I' For V IN == 2 5V, V SE3 =0 7V, V+ =OV, V- = -20V, For the above example, PT '" 600 mW 
PON == ["rIl IN +---1 DC (1) and DC = 20%, PON == 200 mW R. 

9-80 



Interface Circuits 

MH0013/MH0013C two phase MOS clock driver 

general description 

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 pulse 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. 

features 

• High Output Voltage SWings-up to 30V 

• High Output Current Drive Capability-up to 
500 mA 

• High Repetition Rate~up to 50 MHz 

• Pin Compatible with the MH0009/MH0009C 

• "Zero" QUiescent Power 

schematic and connection diagrams 

01 12·Lead TO·8 Package 

.---f.-I!)--12 OUTPUT A 
INPUT A, 

INPUT A2 4 ----+-..... -f 
D1 

V' 5-----i--~-_+ 11 V' 

OJ 

INPUT8 1 6-----+-.... -! 

INPUTB2 

'---f.-_1I1 OUTPUT B 
D4 

TOPVIEW 

typical applications 

+Vcc 
C," 

~~PL~~ 
1 I 

OUTPUT I I 

PUL"--U Ur-----
INPUT 
PULSE 

OUTPUT: : 

PULSE U u--
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absolute maximum ratings 

(V+ - V-) Voltage Differential 
Input Current (Pin 2,4, 6 or 8) 
Peak Output Current 
Power Dissipation (Figure 7) 
Storage Temperature 
Operating Temperature MH0013 

MH0013C 

30V 
±75mA 

±600mA 
1.5W 

_65°C to +150°C 
_55°C to +125°C 

O°C to +85°C 
Lead Temperature (Soldering, 1 a sec 1/16" from Case) 30aoC 

electrical characteristics (Note 1 and Figure 8) 

PARAMETER 

Logical "0" Output Voltage 

logical "1" Output Voltage 

Power Supply Leakage Current 

NegatIVe Input Voltage Clamp 

tdON 

t{j OFF (Note 2) 

t1all (Note 2) 

tlall (Note3) 

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

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

Positive Output Voltage Swmg 

Negative Output Voltage Swmg 

CONDITIONS 

IOUT"'-50mA IIN=10mA 
louT"'-lOmA IIN=10mA 

IOUT"'SOmA IIN""lOmA 

IV"· V"I" 30V 
lOUT'" liN =OmA 

IIN"--10mA 

CIN "'00022.uF 

RIN ",Q,Q 

CL "'OOOlj.lF 

CIN '" 500 pF 

RIN '" On 
CL '" 200 pF 

MIN TYP 

vI- _ 1 0 

v+ - 0 7 

V- + 1 5 

10 

v- - 1 2 v- - 0 8 

20 

35 

30 

40 50 

40 70 

340 420 

15 

20 

110 

v+ - 0 7V 

V- + 0 7V 

Note 1: MinIMax limits apply over guaranteed operating 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 specified. 
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 

TABLE I. Typical Drive Capability of One Half MHa013 at laoC Ambient 

1V3-V21 FREaUENCY PULSE WIDTH TYPICAL RIN TYPICAL CIN OUTPUT DRIVE 
VOLTS MH, n. " _F CAPABI LITY IN pF I 

28 50 
20 40 100 0 750 200 
16 350 

28 100 
20 20 200 10 1600 400 
16 700 

28 400 
20 10 200 0 2300 1000 
16 1700 

28 2800 
20 05 500 10 4000 5500 
16 9300 

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+ - a 5 v 
V- + 2 a v 

v 

100 !JA 

V 

35 " 
50 " 
60 n, 
80 n, 

120 " 
490 " 

" 
" 
" 
V 

V 

RISE TIME 
LIMIT nsl 

7 
10 

5 
14 

19 

19 
34 
45 

130 
183 
248 

Input current forced into the base of 01 through 
the coupling capacitor C'N causes 01 to be driven 
into saturation, sWinging the output to 
V- + V CE (SAT) + VDIDDE' 

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

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

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 

t r =10ns 
30 

~ 

>- 20 , 
~ 

10 

\\ ,\ 
. \ \\'\. 

\\ " ~ " " ~ ~ r--.. 20 ns 30 ns 40 ns 50 ns 60 ns 

1000 2000 3000 

MAXIMUM OUTPUT LOAD (pF) 

FIGURE 4. Average Internal Power vs 
Output SWing vs Duty Cycle 
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~ 
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ac test circuit 

FIGURE 2. Transient Power vs Rep. FIGURE 3. Transient Power vs Rep. 
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FIGURE 5. Typical Clock Pulse Variations FIGURE 6. RIN VSCIN vs Pulse Width 
vs Ambient Temperature 
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~ 

=> 
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600 

500 
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u 
Z 
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"" ~ 1000 

Vee::: 5V DM8830 DRIVER 

RIN :::on ~ 
R1N "'10n --/- V ./ 

R'N' 20n,--j V V 
RIN '" 47n / ~ V ... 

II.. '/': ~ V f-ji.g1n 
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FIGURE 7. Package Power Derating 

1.5 

" ~ 1.0 

'" I 
,5 

" I" 
I'\. 

25 50 75 100 125 150 175 

AMBIENT TEMPERATURE rC) 

timing diagram 

~" A Inpu!puI5l!w,dl~ V 
> clock pulse ," 
WIdth OV 

VOUT 

F"-=;-t------ V2 ~-16V 

v,~ ft 0 tG 5V pulse, f- SOD kHz, DC - 5[1%, t,.~d It < 10 n. 

Figure 8 
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pulse width 

Maximum output pulse width IS a function of the 
mput driver characterIStiCS and the coupling 
capacitance and resistance. Aft~r bemg turned on, 
the Input current must fall from Its mitial value 
I, N peak to below the input threshold current 
I, N min "" VB E fR 1 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 

+ ROC 'N In liN peak", 400 ns. 
liN mm 

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

1 
PWOUT ~ PW'N + td OFF + td ON + "2 (t'all + t"",) 

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 m Table 1. 

TranSient Current 

The maximum peak output current of the MH0013 
IS given as 600 mAo Average transient current reo 
qUlred from the driver can be calculated from' 

I ~ CL (V+ - V-) 

TR 

ThiS can give a maximum limit to the Iqad. 

(1) 

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

1. TranSient Output Power 

fhe average transient power IP AC) diSSipated IS 
equal to the energy needed to charge and discharge 
the output capacitive load ICc) multiplied by the 
frequency of operation IF). 

PAC ~ CL X IV+ - V-)2 X F (2) 

Figures 2 and 3 show transient power for two d,f· 
ferent values of (V+ - V-) versus output load and 
frequency. 

2. Internal Power 

"0" State 

"I" State 
Negligible 1<3 mW) 

(3) 

Figure 4 gives varIOus values of internal power 
versus ouptut 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,NC 'N controlled pulse 
Widths For pulse Widths much shorter than 
R,NC ,N , and maximum duty cycle of 50%, Input 
power could be as high as 30 mW, since liN peak IS 
maliltained for the full duration of the pulse 
Width 

4 Package Power DISSipatIOn 

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

TYPIcal Example Calculation for One Half 
MHOOl3C 
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 0-70°C? 

Power Dissipation 
From the graph of power dISSIpation versus tem· 
perature, F,gure 7, It can be seen that an 
MH0013C at 70°C can dISSIpate lW WIthout a heat 
Sink, therefore, each half can dISSipate 500 mW. 

TranSIent Peak Current Limitation 

From F,gure 1 (equation 1), It can be seen that 
at 16V and 30 ns, the maximum load that can be 
driven IS limited to 1140 pF. 

Average I nternal 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 = 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 1, equation 1), 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 nonsymmetrlcal clock Widths, drive capability 
IS Improved 



Interface Ci rcuits 
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 con­
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-
Note Pm 4 eonnected to case 

TOP VIEW 

typical application 

ac test circuit 

Inputw~veform 

PRR '05MHz 
Vp p ~ 5 OV 
tr~tf<10ns 

Pulsew,dth 
A 1 Ups 
B 200ns 

""01,sa selected high speed NPN switchmgtransistor 

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 
15A 

• Rep Rate 1 0 MHz Into> 1000 pF 

• Driven by DM932, DM8830, DM7440(SN74401 

• "Zero" Qu lescent Power 

Dual-I n-Line Package 

NC 1 8 N C. 

INPUT A 2 7 OUTPUT A 

V- 3 6 v' 

INPUT B 4 5 OUTPUT B 

TOP VIEW 

timing diagram 

V OlJT 1 

~
5V 

A Input pulse width V 
clock pulse I~' 

width OV 

----~5V 

BlnputPlilsewldth~90% 
V' = OV sets cloc~ pulse 10% 

width '-______ OV 

Clock pliise t~ ON 1-1-',..' "_'> ____ V3 " oV 

uutput 10% 10% 
VOUT 2 

Vour 

~-'---"""'-1-+----------- V2=-16V 
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absolute maximum ratings 
(v+ - V-)'Voltage Differential 
I nput Current 
Peak Output Current 
Power Dissipation 
Storage Temperature 
Operating Temperature MH0025 

MH0025C 
Lead Temperature (Soldering, 10 sec) 

30V 
100 mA 

L5A 
See Curves 

-65°C to +150°C 
-55°C to +125°C 

O°C to +85°C 
300°C 

electrical characteristics (Note 1) See test circuit. 

PARAMETER CONDITIONS MIN TYP MAX UNITS 

TdON 15 

T rtse CIN ~ .001 !iF 25 

TdoFF (Note 2) 
>-

RIN ~ on 30 

T lall (Note 2) CL ~ .001 !iF 60 90 

T lall (Note 3) 100 150 

P.W. (50% to 50%) (Note 3) 
'" 

500 

Positive Output Voltage SWing VIN ~ OV, lOUT ~ -1 mA V+ - 1.0 V+ - 0.7V 

Negative Output Voltage SWing liN ~ 10 mA, lOUT ~ 1 mA 

Note 1. MiniMax limits apply aCfOSS the guaranteed operating temperature range of _55°C to +12SoC 
for MH0025 and O°C 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 

30 ns 

50 ns 

60 ns 

120 ns 

250 ns 

ns 

v 

v 

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

_.- MH0025H &MH0025CH STILL AIR 

14 _ MH0025CN SOLDERED INTO PC 
BOARD WITH 8 Co CON~UCTORS 
2 OZ. 03 IN WIDE 12 

1.0 ~----i'.C-+-+-+--+--+--I 

08 f- I"k\ 
0,6 f---t--t---1"'-:''I<-+--1-+---i 
0.4 f--+---+-+---i'r'~!--+-+---i 
02~~-+-+++'~-r~ 
OL-L-~~-wLL-L~~ 

-25 0 25 50 75 100 125 150 

TEMPERATURE I'CI 
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applications information 

Circuit Operation 

Input current forced Into the base of 0 1 through the 
cou pll ng capacitor C'N causes 0 , to be driven Into 
saturation, sWinging the output to V- + VcE(satl + 
VOlode' 

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+ - V SE ' 

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. 

1 
"'T' c,~ 

I 
II\IPUT 

...-------.-or ~; J ' 
t)' 
+-~ .... -<> OUTPUT 

,:;+---...--IJ", ~ 
L-__ ~ __ ~ ______ ~, 

FIGURE 1. MH0025 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 CIrCU Itry, and stray 
wirl ng capacity. 

The following equations cover the necessary cal· 

example calculation 

How many MM506 shift registers can be droven by 
an MH0025CN driver at 1 MHz uSing a clock pulse 
width of 200 ns, rise time 30-50 ns and 16V am· 
plltude over the temperature range 0-70°C? 

Power D ISSI patlon: 

At 70°C the MH0025CN can diSSipate 630 mW 
when soldered Into printed CirCUit board 

TranSient Peak Current Limitation: 

From equation (11, 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 (31. gives an average power of 50 mW at 
16V and a 20% duty cycle. 

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 

CL (V+ - V-I 
I~---­

t, 
(11 

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

Transient Output Power 

The average transient power (P,cl dissipated, IS 
equal to the energy needed to charge and discharge 
the output capacitive load (CLI multiplied by the 
frequency of operation (fl. 

PAC ~ CL X (V+ - V-1 2 X f (21 

For V+ - V-~ 20V, f ~ 1.0 MHz, C L ~ 1000 pF, 
PAC ~ 400 mW. 

I nternal Power 

"0" State 

"1" State 

Negligible «3 mWI 

(V+ _ V-12 

~ ~-R-2--- x Duty Cycle 

~ SO mW for V+ - V- ~ 20V, DC ~ 20% 

Package Power Dissipation 

(3) 

Total average power ~ transient output power + 
Internal power 

For one half of the MH0025C, 630 mW 72 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 80 or 12 registers. 
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Interface Ci rcuits 

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 circuit. 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 TTLlDTL out­
puts and converts them to MOS logiC levels. I t may 
be driven from standard 54/74 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 
• TTLlDTL compatible Inputs 
• High rep rate-5 to 10 MHz depending on load 

schematic diagram 
11/2 of CirCUit Shown) 

EXTERNAL 
C" 

<>1 ~NPUT 
DO 

D5 

• Low power consumption In MOS "0" stat8-
2 mW 

• Drives to O.4V 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 silicon gate shift registers, a single deVice 
can drive over 10k bits at 5 MHz. S'x devices pro­
vide Input address and precharge drive for a 8k by 
16 bit MM 1103 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 mlnl·DIP, and one and a 
half watt TO-S packages. 

connection diagrams 

S-Lead TO-5 

V' 

MHOO26H/MHOO26CH 

8-Lead Dual-I n-Llne Package 

"B'· OUTPUT INPUTA z J OUTPUrA 

v- 3 6 v' 

INPUT B 4 5 OUTPUT ~ 

TOPVIJ:W 

MHOO26CN 

12· Lead TO-S 

" v-

MH0026G/MH0026CG 



absolute maximum ratings 
v+ -V- Differential Voltage 
I nput Current 
Input Voltage (V ,N - V-I 
Peak Output Current 
Power DIssipation 
Operating Temperature Range MH0026 

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

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 

dc electrical characteristics (Notes 1 & 2) 

PARAMETER CONDITIONS 
MIN 

LogiC "1" Input Voltage Y OUT = V- + 1.0Y 2.5 

LogiC "1" Input Current Y'N - V- = 2.5Y, VOUT = V- + 1.0V 

LogiC "0" Input Yoltage Y OUT = y+ - 1.0Y 

LogiC "0" Input Current Y'N - Y- = OY, YOUT = y+ - 1.0V 

Logic "0" Output Yoltage y+ = +5.0Y, V- = -12.0V 

Y'N =-11.6 4.0 

Logic "0" Output Yoltage Y'N - Y- = OAV y+ -1.0 

Logic" 1" Output Yoltage V+ = +5.0Y, Y- = -12.0Y 

Y'N = -9.5Y 

Logic "1" Output Yoltage Y'N - Y- = 2.5V 

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

"OF F" Supply Current y+ - Y- = 20Y, Y'N - Y- = O.OV 

LIMITS 

TYP 

1.5 

10 

0.6 

-0.005 

4.3 

V+ - 0.7 

-11.5 

Y- + 0.5 

30 

10 

ac electrical characteristics (Notes 1 & 2, AC test circuit, T A = 25°C) 

Turn·On Delay (tON) 5.0 7.5 

Turn-Off Delay (tOFF) 5.0 12 

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

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

CL = 1000 pF 20 

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

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

CL = 1000 pF 17 

UNITS 
MAX 

V 

15 mA 

0.4 Y 

-10 JlA 

Y 

V 

-11.0 Y 

Y- + 1.0 Y 

40 mA 

100 JlA 

12 ns 

15 ns 

ns 

18 ns 

35 ns 

ns 

16 ns 

25 ns 

Note 1: These specifications apply for V+ - v- = 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 TA = 25Q C 

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

ac test circuit 
v+ ~ ov 

r JJ, 
...:ih"~ T·:.)' ;tl>-h:y 
1.~:J It- I I aUTeur 

INPUT Q--<l ........ IVV ..... -i 2N2369A tH>--+-J1 I 
1K 

V1N ~ 5V 

~F~ ~1l15 ~~z ':' I MHIlD26 I ...... L~p~ t" 
V-~-21l0V ... -

switching time 
waveforms 

/ 
INPUT~ 

OUTPUT-
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typical performance characteristics 

12 

10 

DB 

06 

04 

02 

900 

BOO 

100 

BOO 

500 

400 

300 

200 

100 

26 

20 

15 

10 

5 

14 

13 

12 

11 

10 

TO·5 & DIP Power Ratings 

MH0026CN SOLDERED TO PC 

- _202, OliN WIDE _ 
~OARD WlTH 'CU CONDUCTORS 

- ~ MHOO28H'ANDMH'OO28CH 
INSTILLAIRWlTHClIP 

~ONHEATSINK 

......... 
i'-.. .... 

MH002&H& MHOOZ6CH 17 .... ~ IN STILL AIR 

25 50 15 100 125 150 

AMBIENT TEMPERATURE ("CI 

Transient Power (P ACI vs 
Frequency 

Cl =2000 P AV+.V-=17V 

I CL " 1000 pF 

I / I I V 
Cl - 500pF 

I VI 
I I ·1 1 
J V- Cl 200p,t... I--" 

II. ....rr 
I'!;... ... I I 

10 20 30 40 50 

FREQUENCY (MHd 

Rise Time YS Load Capacitance 

~~;;. 
v+ -V-"ZOV ..-:;;; V+ -V-" 17V 

~V 
~ Ro " SOn 

TA = 25°C 

o 200 400 600 BOO 1000 1200 

LOAO CAPACITANCE (pFI 

Turn-On & Turn-Off Time 
vs Temperature 

I-~+ -~. =2~V I 

CIN = Cl '" 1000 pF 
I- RD= 5011 /" l 

tON ./ 

" ,/ 

l/ ~ 
tOFF ............ 
I r--

V 

I-
-15 -50 -25 0 25 50 15 100 125 

TEMPERATURE I"C) 

TO·8 Pack_ Power Rating 
30 

MH0026G AND MH0026CG IN 

25 
! 
z 

20 0 

>= :: 
ill 15 
is 
a: 1.0 
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2 
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- I- ~~I!~ :I~~~~T:E~~='~~OY - TYPE 215-1 9 OR EQUIV I 

...... , 1/ 

........... 
........ r--..... 

MH0026G AND r> ~ 
MHOj26CG liN STlY AIR 
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AMB1ENTTEMPERATURE (OCI 

Supply Current vs Temperature 
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DC Power (PDCI vs 
Duty Cycle 

TA = 25°C 
Cl .:" 0 1/ 
v· - V·= 20V_ ./ 
v· - v: = 1JV '-, V 
v>-v =12~)( /' 

/ ..,,-
V. l>' 

/. V V 
~" , (V~ _ V-)2 
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Input Current vs Input Voltage 

TA =25'C 
v+" 20V 
v-= ov 

1/ 
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INPUT VOLTAGE (VI 

Optimum Input Capacitance vs 
Output Pulse Width 

V+ -V·=2DV 
Cl = 1000 pF 
TA =25°C 
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200 400 600 BOO 1000 1200 

INPUT CAPACITANCE, C'N (pFI 

Fall Time vs Temperature 
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~ 
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typical applications (cont.) 

AC Coupled MOS Clock Driver 

G,' 
1000pF 

~ 
54/74SER1E$ 
GATES AND FLOPS 

.,v 

MH0026CN 

-12V 

1 TWO PHASE 
CLOCK TO 
SHIFT REGISTERS 

"See apphcalmnssectlOn on page 5fol detailed mformatumon mput!o IItPII'tdeslllncllterlOr 

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

100pF 

100pF 

1/2DM740D 

t17V 

MHOO26CN 1 TO ADDRESS 
LINES ON 
MM1103TVPE 
MEMORY SYSTEM 

Precharge Driver for MOS RAM Memories 

.. 
CONTROl. 

r+-+---+----~~ 

MEMORI 
SHEeT 
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typical applications 

DC Coujlled MOS Clock Driver 

+50V 

" lNPU1_'"1" ..... ..." 

~12V 

Transistor Coupled MOO Clock DrIVer 

TTl INPUTS {o----t ..... .., 

><>-+--

-12 V 

Logicelly Controll<ld AC Coupled Clock O1'iver 

'ITl CLOCK 1L.> .... __ ...!£.I 
INPUT '" 

If, 

,10UlPOT 

<p20UTPur 

} 
TOSHlfT 
REGIstERS 

} 
TOADamONAL 
SHIFT flEGI~TERS 

... -----.... ----0-", 

~
f'----1 

CLtlCK1NPUT-2fo 

• b 
MESHOTDUTPuT-ADJPULSeWIOTH 

PHASE ONE outPut 

PHASEi'WD OUTPUT 



application information 

1.0 I ntraduction 

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 descnbes 
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 dnvers 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] XC] . 

EXTERNAL 
C1 

IN <>-1 f-<' 

..... - ... -ov· 

+-14"'-0 OUT 

FIGURE 1. Conventional MOS Clock Drive 

O2 provides 0.7V of dead·zone thus preventing OJ 
and O2 from conducting at the same time. In 
order to drive large capacitive loads, 0] 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 100 mAo A clock driver built 
this way would Introduce 1.5 amp spikes into the 
supply lines. 

ExTERNAL 
C1 

IN <>-1 f-o 
OUT 

D1 

FIGURE 2. Alternate MOS Clock Drive 

.Unlque 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, 0] (Figure 3) provides 0.7V 
dead zone so that 0, IS turned ON for a nsing 
input pulse and O2 OFF pnor to 0] turning ON a 
few nanoseconds later. O2 prevents zenenng of the 
emltter·base junction of O2 and provides an initial 
discharge path for the load via 0, Dunng a falling 
input, the stored charge In 0, is used beneficially 
to keep 0, ON thus preventing 0, from conduct· 
ing until 0] IS OFF. 0] stored charge is quickly 
discharged by means of common·base transistor 
0 4 . 

The complete CirCUit of the MH0026 (see sche· 
matlc on page 1) basically makes Darllngtons out 
of each of the transistors in Figure 3. 

,---.... -ov· 

EXTERNAL 
C1 

IN <>-1 f-<' 

FIGURE 3. Simplified MH0026 

OUT 

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 0] and O2 

turning them ON, and 0 3 and 0 4 OF F when the 
input voltages reaches 0.7V. Initial discharge of 
the load as well as E·B protection for 0 3 and 0 4 

are provided by 0] and O2 . When the input 
voltage reaches about 1.5V, 0 6 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 0 4 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 0 4 and 0 7 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 Sin k selection 
4. Remember-2 dnvers 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 (MOS logic "0"), the dominating 
factor in average DC power is duty cycle or the 
percent of time in output voltage low state (MOS 
logic "1"). Percent of total power contributed by 
Poc is usually neglible in shift register applications 
where duty cycle is less than 25%. P oc dominates 
in RAM address line driver applications where 
duty cycle can exceed 50%. 

3.1 DC Power (per driver) 

DC Power is given by: 

POC ~ (V+ - V-I X (is(LDW)) X 

( ON time ) 
OFF time-ON time 

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

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

Example 1: (V+ = +5V, V- = -12V) 

a) Duty cycle = 25%, therefore 

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

Poc = 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% 

Poc = 290mW worst·case 

Poc = 21BmW typically 

b) Duty cycle = 100% 

Poc = 5BOmW 

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 4.0mWtC above 25°C) and 900mW 
with clip on heat sink (derate at 6.0mWtC above 
25°C). This popular hermetic package is recom· 
mended for small systems. Low cost (about 10<,1) 
clip-on-heat Sink increases driving capability by 
50%. 

3.32 B·Pin ("N") Molded Mlni·DIP: Rated at 
600mW still air (derate at 4.0mWtC above 25°C) 
and 1.0 watt soldered to PC board (derate at 
6.6mW/oC). 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-B ("G") Package: Rated at 1.5 watts 
stili air (derate at 10mWtC above 25°C) and 2.3 
watts with cil p on heat Sink (Wakefield type 
215-1.9 or equivalent-derate at 15mWtC). 
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 

Time in output low + Time in output high 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: 

Table I illustrates MH0026 drive capability under 
various system conditions. 

10-3 

CL (max In pFI = --;;- X 

P m"xlmW) (T A,pkgl X R,q - (V+ - V-I' X lOci X 103 

(V"" - V I' X R,q X f(MHzI 

CL (max In pF I = S X 10-3 X 

Pm "X ImWI X SOO - V S 2 X Dc X 103 

VS ' X SOO X f(MHzI 

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

Pmax{mw)(T A , pkg) = Package power 
rating In mililwatts for given package, 
heat sink, and max, ambient tempera­
ture (See graphs) 

Req = equivalent Internal resistance 

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

Vs = (V+ - V-I = 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: t +t 
(PW)OUT= (PW),N+¥= PW ,N +25ns 

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). If 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 G'N may be roughly 
predicted by: 

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

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

TABLE 1. Worst Case Maximum Drive Capability for MH0026* 

TO-8WITH TO-8 MINI· DIP TO·S AND MINI·DIP 
PACKAGE TYPE HEAT SINK FREE AIR SOLDERED DOWN FREE AIR 

Max. 
Max Ambient 

Operating 

~ 
60°C 8SoC 60°C 8S'C 60'C 8S'C 60a C 85°C 

Frequency j -+ 
Duty Cycle 

100kHz 5% 30 k 24 k 19 k 15 k 13 k 10k 7.Sk 5.8k 

SOOkHz 10% 6.Sk 5.1k 4.1k 3.2k 27k 2k 1.5k 1.1k 

1MHz 20% 2.9k 22k 1.8k 1.4k 1 1k 840 600 430 

2MHz 25% l.4k 1.1k 850 650 S50 400 280 190 

SMHz 25% 620 470 380 290 240 170 120 80 

10MHz 25% 280 220 170 130 110 79 - -

*Note Values In pF and assume both Sides In use as non-overlaplng 2 phase driver, each Side operating 
at same frequency and duty cycle With (V+ - V~) 17V For loads greater than 1200 pF, 
rise and fall times Will be limited by output current, see Section 5 a 
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application information (CO nt.) 

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: 

dv 
I = CL at ,;;; 1.5A 

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

t, = (6V)(250 X 10- '2 + CL ) 

Where: 6V = The change In voltage across CL 

= V+ - V-
CL = The load capacitance 

For V+ - V- = 20V, CL = 1000pF, t, is: 

t, = (20V) (250 X 10-' 2 + 10-12 ) 

= 25ns 

For small values of CL , equation above predicts 
optimistic values for t,. The graph on page 3 
shows tYPical nse times for various load capaci' 
tances. 

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

t f = 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+ - Vbe . The problem can be eliminated by 
placing a small series resistor In the ouput of the 
MH0026. The critical valve for R,= 2yLlCQ where 
L is the self·inductance of the clock line. In 

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 CPl may be 
transmitted to CP2 (and vlce·vers,,) during the 
transition of CPl 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 0 4 on the CP2 Side of the MH0026 are 
essentially "OFF" when CP2 is In the MOS logic 
"0" state since only micro-amperes are drawn 
from the device. When the spike is coupled to CP2, 
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 0 4 is already "ON" with 
a finite hie' 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 Decoupling 

Power supply decoupling is a Widespread and 
accepted practice. Decoupling of V+ to V- supply 
lines With at least 0.111F non inductive capacitors 
as close as pOSSible to each MH0026 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 

MH0027C dual high speed MOS interface driver 

general description 

The MH0027C is a dual high current active pull-up 
designed to operate with a high current sink such 
as the DH0034 or lM7541 A and thus provides fully 
TTL compatlbte DC coupled Inputs The partition­
ing of current sinks and sources Into separate 
packages provides higher overall power drive capa­
bility while minimizing system cost. The device is 
intended for use as a drover for MOS RAM memories 
such as the MMll03. The MH0027C IS capable of 
sourcing over 1 ampere peak current with a rose­
time of 25 ns Into 600 pF loads_ 

features 

• Fast rose times - 25 ns Into 600 pF load 

schematic and connection diagrams 

v" , ., 
1k .. " 

• Peak output current In excess of 1 ampere 

• Fully compatible with DH0034 dual level shifter 
and lM75450 series peropheral drivers. 

• Wide operating supply range - 5V to 25V 

• Output voltage clamp 

• low power dissipation - 1 mW tYPical In 
logiC "1" state 

The MH0027C operates over an ambient tempera­
ture range of O°C to +85°C and is supploed in a 
miniature 8-pln molded dual-in-Ilne package_ 

v· • 
6 

., 
OJ 

1k J 

INPUT A ~QI INPUT B ~1l2 I 4 

':!. OUTPUT A '::. OUTPUT B .... 
7 

~ , 
J os ~ o. J 07 J 08 J 0' 

v-
3 

Dual-In-Line Package 

INPUT A ..... tl ... U 
vel...ll Li) 7 OUTPUT A 

v- 2 1 ri>-l f!-v· 

INPUTB...J.U ....- L~OUTPUT8 
TOP VIEW 
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absolute maximum ratings 

Continuous Supply Voltage 
Peak Supply Voltage (10 ms) 
Input Voltage 
Output Voltage 
Peak Output Current (each side) 
Power DiSSipation (Note 1) 
Operating Temperature Range 
Storage Temperature Range 
Lead Temperature (Soldering, 10 sec) 

25V 
30V 
25V 

Vee 
1.2A 
1.0W 

O°Cto 85°C 
-65°C to +150°C 

300°C 

electrical characteristics (TA = +25°C, v+ = 24V, Vel = 21V, unless otherwise specified) 

LIMITS 
PARAMETER CONDITIONS UNITS 

MIN TYP MAX 

Low Level Input Current (I,l) V ,N = OV 18 25 32 mA 

High Level Output Voltage (VOH ) IOH = 4 mA 2075 210 21.25 V 

Low Level Output Voltage (Vo l) IOl = 100 mA 07 1.0 V 

Turn·On Time (t dON ) Cl = 600 pF 5 15 ns 

Turn·Off Time (tdOFF) Cl = 600 pF 5 15 ns 

Rise Time (t,) Cl = 600 pF 20 45 ns 

Fall Time (t,) Cl = 600 pF 15 35 ns 

Note 1- Rating applies for deVice soldered to a printed circuit board with 8 copper conductors 
03 Inches wide For ambient temperatures above 25' C, derate linearly at 6 7 mW/"C 

For specifications on other National MaS clock 
drivers and interface Circuits, see the following 
data sheets: 

MaS Clock Drivers 

Single Phase, TTL Input DC Coupled - MH0007 
Two Phase DC Coupled - MH0009 
Single Phase, High Speed DC Coupled - MH0012 
Two Phase AC Coupled - MH0013 
Two Phase Low Cost - MH0025 
Two Phase High Speed AC Coupled - MH0026 

typical applications 

TTL to MMll03 High Speed Memory Interface 

lM15451A 
nUAl 

PERIPHERIAL 
f!-o ~, 'TOMM11DJ4~bVI6b'lm.mo,v.,,,y R ... 

I ,ndh" t"" •• ,.Z5n.typ mto600pF I.~d 

r-o" 'Iiu~ DRIVER .. 3 __ ~---'I' TT~ :A-: 2 r 
INPUTS 'Be--!-

NolO M,n,m".nrayb.ord •• p.ClllIn".,on'" •• nn«bOn,botw .. nLM15451A.ndMH0021eN 
OpIlDn.I .. I ..... lpullup' .. "'o .. IRx·lk)maVb.oddllllto'mp .... " .. t'm.by.b.uI. 
,"'100012 
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MOS Interface Circu its 

Dual Voltage Translator - DM7800/DM8800 
Dual High Speed Translator - DH0034/DH0034C 
Quad 2·lnput NAND TTL/MaS Interface-

DM8810,DM8811 
Quad 2·lnput AND TTL/MaS Interface - DM8810 
Hex Inverter TTL/MaS Interface - DM8812 
Dual Peripherlal Drivers - LM350,LM351/ 

LM75450A,LM75451A 
Analog Comparator to MaS - LM 111 series 
Dual Analog Comparator to MaS - LH2111 series 

TT l to Negative Level Interface 
(DC Coupled MOS Clock) 

ml'O--;~, l:;""J', ...l!......k 
INPUTS !Be--! DHOO]4CD • ; 1 MH0021C r-0 01 I OUlp"IOW,ng--llVto4V, delay bm,-20n. 

mjA~ f" __ ~---'l4 r--o¢,J R, ... ndf.rtt,m.-2!in,fo'Cl=600 PF 

INPUTS (So-!!L-_....rh...,. 

T' 
Note Ax 11k) npll ... lt.~ •• :r ........ t.m. 



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 tl mes 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 

Dual-I n-Line Package 

DAMPED DAMPED 
Vss OUT OUT OUT OUT Nt 

16 15 14 12 11 10 

'~O NOT CONNECT TO THIS PIN 

TOP VIEW 
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absolute maximum ratings 

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

electrical characteristics 
The following apply for Vss = +7V, Vss = +5V, V OD ':= -15V, TA = 25°C unless otherWise stated 

PARAMETER CONDITIONS MIN 

I nput Current VIN = -9V INote 2) 

Output Low Voltage lOUT = +1 mA, VIN -= -lOY -14 
INote 2) 

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

Status "1" Voltage lOUT = -250MA, VIN = -14V 3 

Status "0" Voltage lOUT = 20 rnA, VIN = -10V 
INote 2) 

Output Leakage Current V BB = +8 5V, Vss = 5V 
Voo = -17 5V, VOUT = +8 5V 

VIN = open 
Damping Resistor 4 

IBB VIN = -11 5V 
Vss = +6 5V, VOD = -17 5V 
V BB = +8 5V INote 2) 

Iss VIN=-115V 

Vss = +6 5V, Voo = -17 5V 
V BB = +85V INote 2) 

100 V IN =-115V 

Vss = +6 5V, VOD = -17 5V 
VBB = +8 5V INote 2) 

Output Rise Time CL =500pF 

Output Fall Time CL = 500 pF 

Delay to Negative-Going Output CL =500pF 7 

Delay to Positive-Going Output CL = 500 pF 10 

Note 1 Maximum Junction temperature IS 110°C For operation above 25"C derate at 85"C/W ()JA 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 MA 
12 

32 mA 

23 mA 

-55 mA 

26 ns 

26 ns 

22 ns 

25 ns 



~s New Products 

DM5485/DM7485 (SN5485/SN7485) 
4-bit magnitude comparator 

general description 

The DM5485/DM7485 performs magnitude com­
panson of straight binary and BCD (8421) codes. 
Three fully decoded decisions on two 4-blt 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. 

truth table 

COMPARING 
INPUTS 

A3, B3 A2, B2 A1, B1 AO, BO 

A3> 83 x X x 
A3< 83 x X X 
A3 = 83 A2 > 82 X X 
A3 = 83 A2 < B2 X X 
A3 = 83 A2 = 82 A1 >B1 x 
A3 = B3 A2 = 82 A1 <B1 x 
A3= B3 A2 = B2 A1 = B1 AO> 80 
A3= B3 A2 = B2 A1 = B1 AO< 80 
A3 = B3 A2 = B2 A1 = B1 AO= BO 
A3 = B3 A2 = B2 A1 = B1 AO = BO 
A3= 83 A2 = B2 A1 = B1 AO= 80 

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

connection diagram 

A>B 

x 
X 
X 

X 

X 

X 

X 
X 

H 
L 
L 

features 

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

• Easily expandable through high speed cascading 
inputs 

• TYPical power 275mW 

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 

I I I I I 
1 12 iJ 14 15 1& b G~~ 
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DM5491A/DM7491A(SN54911SN7491) 8-bit shift register 

general description 

The DM5491A/DM7491A IS a serial-In, serial-out, 
8-blt shift register utilizing TTL technology. It IS 

composed of eight RS master/slave flip flops, Input 
gating, and a clock driver. The register is capable of 
storing and transferring data at clock rates up to 
18 MHz while maintaining a typical noise-immunity 
level of 1.0V. Power dissipation is typically 175 
mW; a full fan out of 10 IS available from the out­
puts. 

Data and input control are gated through inputs 
A and B to the first bit of the shift register. Drive 
for the common clock line is provided by an 
internal clock buffer. Each of the Inputs (A, B, 
and CP) appear as only one TTL input load. 

The clock pulse inverter/driver causes these circuits 
to shift Information to the output on the positive 
edge of an Input clock pulse, thus enabling the 
shift-register to be fully compatible with other 
edge-triggered synchronous functions. 

features 

• High speed 18 MHz typo 
• Gated data Input 
• Both true and complement outputs of last bit 
• Input loading of 1 on each Input 
• Typical power 175 mW 

connection diagram 

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 triggering 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. 

Retriggerlng may be inhibited by tying the Q 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. 

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 



OM54141/0M74141 (SN54141/SN74141) 
BCD to decimal decoder/driver 

general description 
The DM54141/DM74141 is a second-generation 
BCD-to-declmal 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 leadlng­
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 50!,A at 55V. 

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 (50pA max.) 
• Low power dissipation of 55 mW (typ.) 
• Fully decoded inputs ensure all outputs off for 

Inval id codes 
• Input clamp diodes for minimizing transmission 

line effects 

connection diagram 

OM 54160/0M74160 (SN54160/SN74160). 
OM54161 /OM74161 (SN54161 /SN74161). 
OM 5416 2/ 0 M7416 2 (SN 5416 2/SN74162). 
OM54163 /OM74163 (SN54163/SN74163). 
synchronous 4-bit counter 

general description 
These synchronous, presettable counters feature 
an internal carry-look-ahead for applications in 
totally synchronous high speed counting schemes. 
The DM54160/DM74160and DM54162/DM74162 
are BCD decade counters and the DM54161/ 
DM74161 and DM54163/DM74163 are 4-bit binary 
counters. All counting flip flops are triggered 
simultaneously from a common clock buffer, 
counting on the rISing (positive going) edge of 
the clock Input waveform. 

All counters are synchronously presettablii to 
either state. With a Low logic level on the Load 
input, the next rising edge of the clock will transfer 
Into the counting register data present on the 
Inputs A, B, C, and D. 

The Clear functions for the DM54160/DM74160 
and DM54161/DM74161 are asynchronous and a 
Low logic level on the Clear Inputs will set all 
outputs Low regardless of the state of the clock or 
any other input (i.e., clear overrides all other 
functions). 

The Clear function for the DM54162/DM74162 
and DM54163/DM74163 are totally synchronous. A 
Low logic level on the Clear input will set the 
outputs Low after the next clock pulse. This 
synchronous clear allows simplified count sequences 
as the maximum count can be decoded with one 
extra NAND gate. This gate then synchronously 
sets the counter to 0000 (all Low). 

The Internal carry-look-ahead provides for cascad­
ing up to 10 counters in totally synchronous 
applications without additional gating. 

featurus 

• Internal look-ahead for fast counting 
• Terminal count output for ripple cascading 
• Synchronous counting 
• Synchronous loading 
• Typical count frequencies over 32 MHz 
• DM54160/DM74160 equal to FSC 9310 
• DM54161/DM74161 equal to FSC 9316 

connection diagram 

10-3 
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DM54174/DM74174(SN54174/SN74174) hex 0 flip flop 
DM54175/DM74175(SN54175/SN74175) quad 0 flip flop 
general description features 
Both devices contain positive edge-triggered D­
type flip flops_ Q outputs only appear on the 
DM54174/DM74174 whereas both Q and Q out­
puts are available on the DM541751DM74175. 
Overriding Clear inputs are used to set the Q out­
puts to the logic "0" state. 

• Buffered clock and direct clear Inputs 

• Individual data Input to each flip flop 

connection diagrams truth table 

INPUTS 

CLEAR CLOCK 0 

L X X 

H t H 

H t L 

H L X 

*Avatlable on the DM54175/DM74175 

x = Don't care 

DM54174/DM74174 DM54175/DM74175 t = Transition from low to high 

DM54196/DM74196(SN54196/SN74196 ) 
presettable decade counter 
DM54197 IDM74197(SN 54197/SN74197) 
presettable binary counter 
general description 

OUTPUTS 

° 0' 

L H 

H L 

L H 

0 0 00 

These high-speed counters consist of four M/S flip 
flops which are internally connected to provide 
either a divide-by-two and a divlde-by-five counter 
(DM54196/DM74196); or a divide-by-two and a 
divide-by-eight counter (DM54197 /DM74197). The 
outputs may be preset to any state by placing a 
low on the count/load input and entering the 
desired data at the data inputs, independent of the 
state of the clocks. 

• Input clamping diodes simplify system design 

features 
• Performs BCB, bi-quinary, or binary counting 
• Fully programmable 
• Fully independent clear Input 
• Guaranteed to count at Input frequencies from 

o t'o 50 MHz 

truth tables 

• Output QA will drive clock-2 input plus ten 
series 54/74 loads 

connection diagram 

DM54197/DM74197 
(See Note 1) 

COUNT 
OUTPUT 

DM54196/DM74196 DECADE 

(BCD) (See Note 1) 

BI-QUINARY 
00 Dc °B °A 

COUNT 
OUTPUT 

aD Dc °B aA 

0 L L L L 

1 L L L H 

2 L L H L 

3 L L H H 

4 L H L L 

5 L H L H 

6 L H H L 

7 L H H H 

8 H L L L 

9 H L L H 

Note 1. Output QA connected to CLOCK-2 Input 

Note 2- Output QO connected to CLOCK-1 Input 

0 L L L L 
(5-2) (See Note 2) 1 L L L H 

OUTPUT 2 L L H L 
COUNT °A 0 0 Dc °B 3 L L H H 

0 L L L L 4 L H L L 

1 L L L H 5 L H L H 

2 L L H L 6 L H H L 

3 L L H H 
7 L H H H 

4 L H L L 
8 H L L L 

5 H L L L 
9 H L L H 

6 H L L H 
10 H L H L 

7 H L H L 
11 H L H H 

8 H L H H 
12 H H L L 

9 H H L L 13 H H L H 

14 H H H L 

15 H H H H 



DM7512/DM8512 dual gated master/slave JK/D flip flop 

general description features 
• Positlve-edge-triggered 
• High speed, 40 MHz typical operation 
• DM75L 12(DM85L 12 pm compatible 

The DM7512(DM8512 IS a dual flip flop which 
can operate in either a J, K mode or in aD-type 
mode. Both flip flops operate from a common 
clock and a common asynchronous clear but have 
separate mode inputs so that one can operate as a 
J, K flip flop while the other is operating as a D­
type flip flop. (See truth table.) 

• Target power dissipation 270 mW max. 

logic and connection diagrams 

M-k~j------' 
L.. ________ ~ _____ .J 

truth table 

J K M CLR 

0 0 1 

1 0 1 

0 1 1 

1 1 1 

X X 0 

X X X 

* Asynchronous transltlOn 

X = Don't care 

0 

0 

0 

0 

0 

1 

QN+1 

ON 

1 

0 

ON 
D 

0* 

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 mformation 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 
00 12 

-LJ 

, 

~:-: 

~: . ~ ---.;;-
, ::n,.. . . ." . 

Vcc' 16 

375mW 
27 ns 

50 MHz 

~""' 

r=f=D1r-
" " 

~' , . 
~ '--';-

. 

connection diagram 

--D-r 11oe --D-r1IOC et"" 
4-~ r- I 

-~~ ~:' , . , . 
~ '--';- --=I- ~ 

)0-' 

" . ; , 
". 

." COllNl 
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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 

Vet: ~ 16 
GNU,a 

, 
0, 

375 mW 
27 ns 

50 MHz 

, 
0, 

connection diagram 

; 

'" 
, 

0, 

DM7613/DM8613 quad gated 0 flip flop 

general description 

DM7613/DM8613 is a posltlve-edge-triggered quad 
gated D flip flop with direct clear and gated 
inputs. The gate, if set to a logical "1" level, will 
inhibit data entry from the data Input. 

logic and connection diagrams 

CLEAR 

features 

• Positive-edge-triggered, buffered clock 
• Target power diSSipation 380 mW max. 
• Target propagation delay 42 ns max. 
• Target clock rate 20 MHz min. 

truth table 

0 G CLR QN+1 

1 0 0 1 

0 0 0 0 

x 1 0 QN 

X x 1 o· 

x = Don't care 
* Asynchronous transition 



DM7833/DM 8833, DM7834/DM8834, DM7835/DM8835, 
DM7839/DM8839 quad TRI-STATE ® transceivers 

general description 

This family of TRI-STATE® party line trans­
ceivers offer extreme versatility in bus organized 
data transmission 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 TR I-STATE output driver. The DM7833/ 
DM8833 and DM7835/DM8835 employ TR 1-
STATE outputs on the receiv.er 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 
control. 

connection diagrams 

DM7833/DM8833 

DM7835/DM8835 

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

features 

• Receiver hysteresis 450 mV (typ) 

1.4V (typ) 

50p.A (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. mm 

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 

• DM7833/DM8833 and DM7835/0M8835 reo 
ceivers have TR I-STATE outputs 

• Capable of driving 100£1 DC terminated buses 

• 74 series TTL compatible 

DM7834/DM8834 

DM7839/DM8839 
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DM9602/DM8602 dual TTL/monostable multivibrator 

general description 

The DM9602/DM8602 is a dual retriggerable, 
resettable nionostable multlvibrator 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 7400, 74H and 74S families. 

There are two inputs per function, one active Low 
and one active High. Ttlls permits trlggenng 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 retngger the DM9602 and result m a contin­
uous output. 

Retriggering may be inhibited by tying the Q out­
put to the active Low trigger input or the 0 out· 
put to the active High mput. 

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 

• Resettable and 0% to 100% 
retriggerable duty cycle 

• TTL compatible inputs and outputs 
• Tnggers on leading or trailing edge 
• Complementary outputs 
• Compensated for temperature and power supply 

variations 

connection diagram 



DM54L89A/DM74L89A 64·bit random access memory 

general description 

The DM54L89A/DM74L89A is a fully decoded 
64-bit RAM organized as 16 4-bit words. The 
memory is addressed by applying a binary number 
to the four Address onputs. After addressing, onfor­
mation may be either written into or read from the 
memory. To write, both the Memory Enable and 
the Write Enable inputs must be in the logical "0" 
state. Information applied to the four Write inputs 
will then be written into the addressed location. 
To read information from the memory the Memory 
Enable input must be In the logical "0" state and 
the Write Enable onput in the logical "1" state. 
Information will be read as the complement of 
what was written into the memory. When the 
Memory Enable onput is in the logical "1" state, 

logic diagram 

ADDRESS 
INPUTS 

DATA 
1NPUTS 

Dl 

D' 

D3 

D' 

WE 

ME 

A, 
ii, 
ii, 
ii, 

A, 
A, 
A, 
A, 

the outputs will go to the logical "1" state. 

The" A" suffix is used to denote that full "tenth­
power" technology has been employed in building 
this RAM. 

features 

• Series 54L!74L compatible 
• Organ i zed as 1 6 4-bit words 
• TYPical access from chip enable 50 ns 
• Typical power dissipation 55 mW 
• Open collector outputs to permit "wire OR" 

capability 
• Pin compatible with SN548917489, 3101, 5501 

connection diagram truth table 

MEMORY WRITE 
OPERATION OUTPUTS 

ENABLE ENABLE 

0 0 Wnte Logical "1 ,. State 
0 1 Read Complement of Data 

Stored In Memory 

1 X Hold Logical "1" State 
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DM54l123/DM74l123(SN54l123/SN74l123 ) 
dual TTL/monostable multivibrator 

general description 

The DM54L123 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 DM54L123 and result In a con­
tinuous output_ 

Retriggering may be inhibited by tying the Q 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. 

features 

• Low power 25 mW 
• Resettable and 0% 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 



DM54L187A/DM74L187A 1024-bit read only memory 

general description 
The DM54L187 A/DM74L 187 A IS a custom-pro­
grammed read-only-memory organized as 256 
four-bit words_ Selection of the proper word is 
accomplished through the eight select inputs. 

The" A" suffix IS used to denote that full "tenth­
power" technology has been employed in building 
this ROM. 

Two overriding memory enable inputs are provided 
which when mask-programmed In one of the three 
options described will cause all four outputs to 

logic diagram 

BINARY 
SELECT 

A, 

A, 

A" 

ME ••• V {ME, 
ENAIILE M£2 

m 

." 
") 

." (14) 

PJn(11'=VI;C PIn(I''''GND 

ME,~ 
ME2~ 

OPTION 2 

connection diagram 

read either the normal memory contents or go to 
the logical "1" state. 

features 
• Full tenth-power technology 
• Pm compatible with SN54187/SN74187 
• Typical power dissipation 60 mW 
• Typical access time 85 ns 
• Custom-programmed memory enable inputs 
• Open-collector outputs 

ME,o---r-'\.... 
ME2~ 

oniON 3 

truth table 

OPTION ME, 

1 0 

1 

X 

2 1 
0 

X 

3 1 

X 

0 

X"" Don't care 

ME2 

0 

X 

1 

1 

X 

0 

0 

1 
X 

OUTPUTS 

Normal 

Log.c~1 i 
Log.cal 1 

Normal 

, Log.cal'1 

Logical 1 

Normal 

Logical 1 

Logical 1 
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DM70L95. DM70L97 TFU-STATE® hex buffers 

general description 

The DM70L95 and DM70L97 are a collection of 
SIX non-Inverting buffer gates which can be dis­
abled to provide a high impedance (TRI-STATE) 
output. The disable function is performed by two 
inputs, DIS, and DIS2 , which produce the TRI­
SrATE when taken high. For the DM70L95 all 
outputs go to the Hi·z STATE if DIS, or DIS2 are 
high. For the DM70L97, outputs 1, 2, 3, and 4 
are disabled (Hi·z) when DIS, ~ "1" and outputs 
5 and 6 are disabled (HI'z) for DIS2 = "1." 

connection diagrams 

DM70L95 

features 

• TRI·STATE outputs 

• Typical power dissipation 22mW 

• Typical propagation delay 40 ns 

• DM70L95 and DM70L97 have same pinouts as 
DM7095 and DM7097 respectively 

DM70L97 

DM70L96. DM70L98 TRI-STATE® hex buffers 

general description 

The DM70L96 and DM70L98 are a collection of 
six inverting buffer gates which can be disabled to 
provide a high impedance (TRI·STATE) output. 
The disable function is performed by two inputs, 
DIS, and DIS2 , which produce the TRI-STATE 
when taken high. For the DM70L96 all outputs go 
to the Hi·z STATE if DIS, or DIS2 are high. For 
the DM70L98, outputs 1, 2, 3, and 4 are disabled 
(Hi·z) when DIS, = "1" and outputs 5 and 6 are 
disabled (Hi·z) for DIS2 = "1." 

connection diagrams 

DM70L96 

10-12 

features 

• TRI-STATE outputs 

• Typical power dissipation 17 mW 

• Typical propagation delay 30 ns 

• DM70L96 and DM70L98 have same pinouts as 
DM7096 and DM7098 r'espectlvely 

DM70L98 



DM76L13/DM86L13 quad gated D flip flop 

general description 

The DM76L 13/DM86L 13 IS a low power TTL 
quad gated D flip flop with direct clear and gated 
inputs. The gate, If set to a logical "1" level, Will 
inhibit data entry from the data Input. 

logic diagram 

CLEAR 

CLOCK 

connection diagram 

features 

• Positive-edge-triggered, buffered clock 
• TYPical power dissipation 25 mW 
• Typical propagation delay 70 ns 
• Pin compatible with std. TTL DM7613/DM8613 

RESET 

CP 

truth table 

0 G CLR 

1 0 0 

0 0 0 

X 1 0 

X X 1 

* AsynchronolJs transitIOn 

X '" Don't care 

~+1 

1 

0 

ON 
O· 

10-13 

o 
~ ..... 
(7) 

I"'" ... 
W 
....... 
o 
~ 
co 
(7) 

I"'" ... 
W 



..... 
en 
-I 
CD 
QO 

::E 
Q 
........ ..... 
en 
-I 
CD ..... 
::E 
Q 

DM76L97/DM86L97 TRI-STATE® 1024-bit read only memory 

general description 

The DM76L97(DM86L97 is a custom-programmed 
read-only-memory organized as 256 four-bit words. 
Selection of the proper word is accomplished 
through the eight select inputs. 

Two overriding memory enable inputs are provided 
which when mask-programmed in one of the three 
options described will cause all four outputs to 
read either the normal memory contents or go to 
the high impedance state. 

logic diagram 

A2 (1) 

AT (6) 

Ao (5) 

1 OF 32 
DECODER 

features 

• Full tenth-power technology 

• Pin compatible with SN54187(SN74187 

• TYPical power dissipation 60mW 

• Typical access time 70 ns 

• Custom-programmed memory enable inputs 

• TRI-STATE outputs 

MEMORY JME'~",~) ===:r:::>--4+----....,t-----r-t---i ENABLE LME2O(4) 

10-14 

PIh(l6)"Vcc Pln(8)"OND 

:::~ 
OPTION 2 

L 
'I 

connection diagram 

OUTPUTS 

=:~~ 
OPTIONJ 

truth table 

OPTION 

1 

2 

3 

x = Don't care 

ME, ME2 OUTPUTS 

0 0 Normal 

1 X Logical 1 

X 1 Logical 1 

1 1 Normal 

0 X Logical 1 

X 0 Logical 1 

1 0 Normal 

X 1 Logical 1 

0 X Logical 1 



DM76L99/DM86L99 TRI-STATE®64-bit random access memory 

general description 

The DM76L99/DM86L99 is a fully decoded 64-bit 
RAM orgamzed as 16 4-bit words. The memory 
IS addressed by applying a binary number to the 
four Address inputs. After addressing, information 
may be either written into or read from the 
memory. To write, both the Memory Enable and 
the Write Enable inputs must be in the logical "0" 
state. Information applied to the four Write inputs 
will then be written into the addressed location. 
To read information from the memory the Mem­
ory Enable input must be in the logical "0" state 
and the Write Enable input in the logical "1" state. 
Information will be read as the complement of 
what was written into the memory. When the 
Memory Enable Input is In the logical "1" state, 
the outputs will go to the high-impedance state. 

logic diagram 

~~: 
~A' A, 

ADDRESS 
II, 

INPUTS 

~~A' 
II, 

~~: 
DI 

D' 

D' 
DATA 

INPUTS 
DC 

lOt 

ME 

connection diagram 

This allows up to 75 memories to be connected 
to a common bus-line without the use of pull-up 
resistors. All memories except one are gated into 
the high-impedance while the one selected mem­
ory exhibits the normally totem-pole low imped­
ance output characteristics of TTL. 

features 
• Series 54L74L compatible 
• Same pin-out as SN5489/SN7489, 3101, 5501 
• Organized as 16 4-bit words 
• Expandable to 1200 4-bit words without addi-

tional resistors 
• Typical access from chip enable 
• Typical access time 
• Typical power dissipation 

50 ns 
80 ns 

55mW 

truth table 

MEMORY WRITE 
OPERATION OUTPUTS 

ENABLE ENABLE 

a a Wrlte Logical "1" State 
a 1 Read Complement of Data 

Stored In Memory 

1 X Hold LogIcal "1" State 
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general description 

The LM 160 high speed comparator is designed to 
be used In D to A and disc file pre amp applIca­
tions where spiied is critical. It is designed with a 
high impedance differential input stage and pro­
vides complementary saturated logic output levels, 
with minimum skew between outputs. The device 
operates off of ±4.5V to ±6.0V supplies and has 
outputs wh Ich are compatible with standard DT L/ 
TTL levels. This product is pin and function com­
patible with the pA760. TO·5, dual· in-line and 

connection diagrams 

Metal Can Package 

v' 

v-

TOP VIEW 

flat package versions of this product will be 
available. 

features 

• Response time 

• Bias current max. 

• Offset voltage 

• Voltage gain 

Dual-In-Line Package 

15 ns 

10pA 

2 mV 

3000 

LM161 high speed differential voltage comparator 

general description 
The LM161 high speed comparator IS designed for 
D to A and disc file pre amp applications where 
speed is cntical. It features a high impedance 
differential Input stage and provides complemen­
tary saturated logic output levels with minimum 
skew between outputs. Each output is Individually 
strobed and is compatible with standard DTL/TTL 
levels. The preamplifier section IS capable of oper­
ating from ±4.5V to ±15V supplies, and is inde­
pendent of supply symmetry. ThiS comparator IS 
pin and function compatible with the NE529. 

connection diagrams 

Metal Can Package 

v· 

OUT B 

TOP VIEW 

TO-5, dual'In-line and flat package versions of the 
product will be available. 

features 
• Op amp supply compatible 

• Common mode range 

• Individual output strobing 

• Maximum bias current 

• Response time 

• Offset voltage 

• Voltage gain 

Dual-In-Line Package 

±7V 

10pA 

15 ns 

2 mV 

3000 



LM55325/LM75325 memory driver 

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 11 allows the selected source turn on. In 
the same manner, Inputs e and D determine sink 
selection while the sink strobe (S21 allows the 
selected sink turn on. 

Sink-output collectors feature an internal pull-up 
resistor In parallel with a clamping diode con­
nected to VCC2 ' ThiS protects the outputs from 
voltage surges associated with sWltchl ng Inductive 
loads. 

The source stage features node R which allows 
extreme fleXibility in source current 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 resistor 

connection diagram 

truth table 

outside the package thereby allOWing the circuit to 
operate at higher source currents for a given junc­
tion temperature. If this method of source current 
setting is not desired, then nodes Rand R'NT can 
be shorted externally. This activates an internal 
resistor connected from V CC2 to node R. This 
method provides adequate base drive for source 
current 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 oOe to 70°C. 

features 
• 600 mA output capabil ity 
• 24 volt output capability 
• Dual Sink and dual source outputs 
• Fast switching times 
• Source base drive externally adjustable 
• Input clamping diodes 
• DTL/TTL compatible 

ADDRESS'INPUTS STROBE INPUTS OUTPUTS 

SOURCE SINK SOURCE SINK SOURCE SINK 
A B C D S1 S2 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 

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

Note Not more than one output IS to be on at anyone time 
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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 e function as mode 
selection lines (source or sink) while lines A and D 
are used for switch'pair selection (output pair 
Y/Z or W/X). 

connection diagrams 

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 

SINK 

W 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

Note 1: X - Logical 1 or logical 0 

features 

• 400 mA output capability 
• High voltage outputs 
• Dual sink/source outputs 
• Internal decoding and timing circuitry 
• Fast switching times 
• oOe to 700e operation 
• DTl/TTL compatible 

i OUTPUTS 

SOURCES SINK 

X Y Z 

OFF OFF OFF 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 

OFF OFF OFF 

OFF OFF OFF 

OFF OFF OFF 

Note 2: ['-Jot more than one output IS to be allowed to be 
ON at one time When all timIng Inputs are at a 
logical 1, two of the address Inputs must be at a 
logical 0 
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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 Vee = OV 

for power strobing applications 

connection diagrams 

Vc<; 

Al 

vee 

82 

81 

82 

81 

TOP VIEW 

LM75461 

TOP VIEW 

LM75463 

A2 

Xl 

A2 

Xl 

X2 

GNO 

X2 

• Both outputs can sink 300 mA simultaneously 

• Two separate drivers per package 

III oOe to 700e operation 

• Identical pin configurations as the lower voltage 
LM75450 series equivalents 

• 8-pin mtni-dual-in-line package 

• Inputs have clamp diodes and are DTUTTL 
compatible 

vee 

Al 

Vc<; 

lA 

82 A2 

81 

28 

TOP VIEW 

LM75462 

2A 

TOP VIEW 

LM75464 

Xl 

X2 

GNO 

2Y 
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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 timing components 

• Two non-overlapping outputs 

• Both frequency and pulse width are voltage 
control/ed 

logic diagram 

FREQUENCY CONTROL 

PULSE WIDTH CONTROL 0----------' 

DAMPED MOS OUTPUTS 

connection diagrams 

INHIBIT INPUT 14 v~ 

TOP VIEW 

MH7803/MH8803 

• 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 2!1s 

• Low power for battery operation 

• TTL outputs for verification and synchroniza­
tion 

• Both direct and damped MOS outputs 

--0 v' 
--CV-

--0 INHIBIT 

--CTEST 

""",--0 Vee 

IOn 

TTL OUTPUTS 

10n 

.... - ... _-OGNO 

¢1 ¢2 

DIRECT MOS OUTPUTS 

PW CONTROL INHIBIT 

" v' 

" TEST 

v- FREQ CONTROL 

fQPVll'.W 

MH7807/MH8B07 



MH8804. MH8805 quad. dual MOS memory drivers 

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 SN 75361. 

connection diagrams 

16 
v" v" 

" 0, 0, 

14 
0, 0, 

13 
E, E, 

12 
E, E, 

11 
0, 0, 

10 
0, 0, 

GNO v" 

TOP VIEW 

MH8804 

features 

• Current mode output drive 

• Rise and fall times 

• Delay times 

• High output voltage 

• Low output vo Itage 

• Input levels 

TOP VIEW 

MH8805 

0, 

0, 

±500 mA 

20 ns 

15 ns 

Vss - 1.0V 
0.3V 

TTL!DTL 
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5V 

4DOll 
5V OUTPUT 

T 
50pF 

Test Circuit 1 

Vcc=5V 

RL = 11011 

INPUT >--.... ---0 OUTPUT 

CL 15pF 

Test Circuit 4 

5V 

5V OUTPUT 
130 

INPUTo--==L_?-"t"i' ................... i-• .., 

DIODES· F0100 

Test Circuit 6 

AC Test Circuits 

'5V 

~' 
COUT 

+24V T 
Test Circuit 2 

5, 52 CL 

tpdl Closed Closed 50 pF 

tpdO Closed Closed 50 pF 

tOH Closed Closed 5 pF' 

t, H Closed Closed 5pF' 

tHO Closed Open 50 pF 

tH 1 Open Closed 50 pF 

.. Approximate value of Jig capacitance only 

Test Circuit 3 

50V 

800.11 

DM7510f I-<>--.... -~-.... -I~-~I--I~..., 
DM8570 

Test Circuit 5 

50V 

30Q.l! 

SDDIl 

Test Circuit 7 
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II) 

:!:: 
::I 
(,) .. 
o ... 
II) 
G) 

t-

O « 

"·2 

PULSE GENERATOR OUTPUT 

1 SWitcHING TIME ltptl+ & tpdJ TESTS 
RISE TIME < 15 ns 
FALL TIME < 15 ns 
AMPLITUDE"" 4\1 

50 

fREQ, '" 2 MHz ±5% AT 50% DUTY CYCLE 

2. SHIFT RIGHT FREQUENCY TEST 
RISE TIME < 15 N5 
FALL TIME < 15 NS 
AMPLITUDE"" 4\1 

v" 

FREQ," 16 MHz WITH PULSE WIDTH 
ADJUSTMENT SO THAT VI~ HAS 
DUTY CYCLE OF APPROX. 50% 

.. 5V 

50Ko±1% 

Test Circuit 8 

iO--... --tO) VOUT 

iO--... --tO) Your 

Vcc=+5V 

'K 

CL INCLUDES "1 PROBE ANO JIG 
CAPACITANCE 

"OUT VOUT "OUT VOUT "OUT 

Test Circuit 9 

VIN Veel = VCC2 
TO CHANNEL "A" +20 Vde 

VOUT 
OR 

VOUT 
NOR 

INPUT 

PULSE 
GENERAtOR 

INPUTPULSE 

t+"I-"'2D±O.2ns 
(20 to BD%} 

VEE =-J.2Vdc 

TO 
CHANNEL 

"8" 

ALL INPUT AND OUTPUT CABLES TO THE SCOPE ARE EQUAL LENGTHS OF 5IJ.OHM COAXIAL CABLE 
WIRE LENGTH SHOULD BE < 1/4 INCH FROM TP1N TO INPUT PIN AND TPOUT TO OUTPUT PIN. 

Test Circuit 10 



TEST 

tpd(TEl 

t'H 

tOH 

tH1 

tHO 

-
INPUTS 

-

ODI 

GND 

GND 

GND 

See Note 3 

See Note 3 

See Note 3 

See Note 3 

GND 

DM155Z/ 
DM7554 

~ 
SEE 

TABLE 1 

L......-

OM75521 
OM7554 

~ AC 
LOAD 

~ 

Figure 1 (Test Circuit) 

OD2 

GND 

GND 

GND 

See Note 3 

See Note 3 

See Note 3 

See Note 3 

GND 

INPUT CONDITIONS 

CE 

Vee 

Vee 

Vee 

GND 

GND 

GND 

GND 

Vee 

CLEAR 

GND 

GND 

GND 

GND 

Vee 

GND 

Vee 

GND 

Table 1 

400n 

~ " 
" 1s'~EDES 

NOTE 5) 

Figure 2 (Load Circuit) 

PRESET 

GND 

GND 

GND 

Vee 

GND 

Vee 

GND 

GND 

CP 

See Note 1 

See Note 1 

See Note 1 

GND 

GND 

GND 

GND 

See Note 8 

TRANSFER 

ENABLE 

Vee 

Vee 

See Note 2 

NOTE 1 PULSE GEN PAR ~ MHz, t,:S 15 OS, tl ~ 5 ns, tp (CLOCK) 
2:;200ns 

NOTE 2 See At SWITCHING TIME WAVEFORMS 

NOTE J TIE THESE INPUTS TOGETHER, SEE SWITCHING TIME 
WAVEFORMS 

NOTE 4 INCLUDES JIG CAPACITANCE 

NOTE 5 ALL DIODES ARE F01Da OR EOUIVALENT 

NOTE 6 OPEN SWITCH 8;; FOR tpdO(TCl. tpd1 (Tel. tpdo(CETl, AND 
tpd1(CET) 

NOTE 7 JIG CAPACITANCE 

NOTE 8 fCLOCK USE 50% DUTY CYCLE 

TEST SWITCH S, SWITCH S2 CL 

tpdO Closed Closed 50 pF 

tpdl Closed Closed 50 pF 

tpd(TE) Closed Closed 50 pF 

t'H Closed Closed 5 pF ISee Note 7) 

tOH Closed Closed 5 pF ISee Note 7) 

tH1 Open Closed 50 pF 

tHO Closed Open 50 pF 

fclock Closed Closed 50 pF 

Table 2 

Test Circuit 11 
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v" r - -vc7"" - - - - ...., 
I I 
I Rl =4DOn I 

s, 
s, I 
s, 
s, 
B, 
A, 
B, 

I c," ",f , 
I~ - I 
L __ ~D~CU.!!.! __ ..J 

F, 

A, DM54t81/DM74181 

B, 
A, 

r- - -V~ - - - - -, 

I I F, 

B" I R," 4000 I 
i\, 
M A"' 1-"----... I 
Co T C

'""" : 

'::' 
L __ !;2!D~C~ __ ---1 

NOTE 1. USE LOAD CIRCUIT 2 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, ZOUT "" SOu 50% DUTY CYCtE, VIN PP = 3V 
t,. = ~ $10 ns 

NOTE 3 CL lNCLUDES PROBE AND JIG CAPACITANCE 

NOTE 4 ALL DIODES ARE INJD64 

Test Circuit 12 

OM7219! 
DM8219 

Vee =5V 

Test Circuit 14 

OUTPUT 

ALL DIODES ARE FDIOO 

Test Circuit 15 

OATA 

CONTROL 
VI 

1K 

LOAD DIAGRAM 

S, S2 Cl 

ts , t h , tpdR Closed Closed 50 pF 

twpw , t rpw Closed Closed 50 pF 

tOH Closed Closed 5 pF' 

"H Closed Closed 5 pF' 

tHO Closed Open 50 pF 

IH1 Open Closed 50 pF 

.. ApprOXimate value of Jig capacitance only 

Test Circuit 13 

VI 

1 KO 



Switching Time Waveforms 

t, ~ tf '" IOns 

PW ~ lOOns 

FREQUENCY'" MHz 

Vee "SOV 

Waveform 1 

JOV l r'lO", i F<lO", 
I j9D~" 90% X] 

INPUT~ lSV 15~N-1II% 

:r:-I~--=J ~'''' -[;=_OV 

\5V 15,-::: OUTPUT 

Waveform 2 

J ri-=-;O%'lO_", --,;::±'::1Jf"-O", -JOV 

INPUT 15V 15V 

lD"1JI J ,.'",0%"., -----OV 

~
--30V 

,-- 15V--, 

I I 
INPUT I I 

I I 
I I OUTPUTi\ij: I 

OUTPUT 

: ---5~.--I , 
I I I I 
J I I I 

tpdo_1 1 ____ 
' 

1 __ lpo<ll 

I I I I 

~ '", [;------..'". Lr yO" !SV '5V _____ J. VOL f= 1 MH~ 

v," 
t,(1D%-90%!=10ns 
t, (9D%-10%)=10ns 

VOUT 

(3 lOGIC LEVELSI 

VOUT 

(2 lOGIC lEVelS) 

Waveform 3 

r------.., --- JOV 

Waveform 5 

1,"'t,=lDns 
PW:l00ns 

Waveform 4 

15V 

CP WIDTH"" 20 MMIN --..J L 

SET UP TIME ~ CP WIDTH 

(NOTE I) 

I rHOLDTIME:>-Sns (NOTE I) 

,PULSEWIDTH:? 25n1r 
PRESET 01 CLEAR ,I Ir 
~-,5V\ F 

NOTE 1 J AND K INFORMATION Will REGISTER PROPERLY EVEN THOUGH THE INFORMATION IS REMOVED 5 NS 
BEFORE THE CLOCK PULSE VOLTAGE FALLS HOWEVER WHEN THIS OCCURS IT MUST BE ASSURED THAT THE 
LOGICAL "1" CLOCK PULSE LEVEL AND THE DESIRED J AND K INFORMATION OCCUR SIMUL TANEOUSL V FOR AT 
LEAST20NS 

Waveform 6 
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o .., 
3 
1/1 

1lI 



II) 

E ... 
o 
~ 
Q) 

> ca 
~ 
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["-' 
~O% 

15V 

CLOCK ln~ 
I 

IwAVEFORM USED T~ MEASURE 
ItpdO (U) AND tpdl (U) 

10% 

9D% 

I WAVEFORM USED TO MEASURE 
~d 0 (U) AND tpd 1 (il) 

UORU--------~---------J 

QORfi--------~------------~ 

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 

FREQUENCY = 1 MHz 
DUTY CYCLE" 50% 
t, = ~ = 10n5 

Waveform 9 

~
"""lO""V 

50% 
o DUTY CYCLE 

OV 

CLOCK 15V o ___ .n 
----'l--D '--

'",. 

___ .:.,' 1 

: \15V---:J 
: LJ'! 

U '.'" --: ~ __ , l..-,." 
j'G 

---L!:'''-T1L-
" I, 

tpdl""""'" 14- ---..l ~tpdO ,I I' 

(.1 

(bl 

Waveform 8 

15V 



tpd1 & 'pdO 

'V 

'HO 

1 

-., " 
1 

1 

I 
I 
1 

I 
1 

1 

1 
DATA 
INPUT 

{al 

3V 

OUTPUT ~ 5V-VDl 

'V----.....I 

CONTROL 

\.....:::"::;.M7:::":::3/:::'::::"8::::"::::":...-,v 

LOGICAL ''0'' LEVEL 

',.r:~--------- 3v 
CONTROL 

I (DM7094fDM8094) 

(el 

LOGICAL "l"LEVEL 

OU~]05V 

:",--,,5V 

CONTROL 
OV (0 709J/DM8093) 

3V-"'CO"'N"'TR"'0l"'-""\ 
(DM7094/DM8D94) 

,.,1 _________ 
3V 

I 
1 ro-

'---------'v 
(el 

Waveform 10 

'OH 3V 

15V 

.::;,15V 
CONTROL 

ov (DM7D93!OMBD93) 

1 
OUTPUT 1 

LOGICAL "0" LEVEL --..j tOH :..-

3V CONrADt I 

(OM7094!DM8094) i 

'H1 
3V 

'v 

I 
15V 

'v 
(bl 

CONTROL 

,-:::":::M7:.::"~3:.::/D:::M8:::09:;;",-_ 'v 

I 
1 

I 

LOGICAL "1 • LEVEl 

OUTPUT I 

1 

r+:~'-CD-NT~R-'L-----3V 
I (OM7U94/DMB994) 

I 
I 

15V I 
I I 
1 I 
I I 
I 1 
I I 'v-------' 

~tHt~ 

{dl 

INPUT CHARACTERISTICS 
FREQUENCY t MHz 
PULSE WIDTH 100 liS 

t,.=t,<10ns 
AMPLiTUDE = JV 

~ 
I» 
< 
CD .... 
0 ... 
3 
1/1 

ill 
11-7 



1/1 

E ... 
o .... 
Q) 

> cu 
~ 

--I I, j-- ~I " r 
_______ � 1~----~3V~-----1 1 ____ ~3V~ __ _ 

~90% 90%~ 
INPUT 115V 15V I 

___ .-:.::'0::;'. I _ I 10% 

1 1 

------j r-"" ------j r----"" 

OUTPUT-----J!.. ,\'-__ ___ 

tpdl & tpdO 

"p:~ (,'V \'V 
OV---.!t : \.. -, ----

~1t;,dO~ ~tpdl~ 

~'I' OUTPUT I 1 5V : 1 SV 
1 I 
I 1 

~tpdl""""'" -JtpdOf----.-

OUTPUT~ 
f= 1 MHz 
t,"'tfS;10ns{10%to!JO%) 
DUTY CYCLE = 50% 

MEMORY~ 15V 
ENABLE 

INPUT CHARACTERISTICS 
AMPLITUDE = JV 
FREQUENCV" 1 MHz 
t,=t!=10ns 

Waveform 11 

STROBE-X-i'~'_'V ______ _ 

OUTPUTS -- tHO r-­
----4-~ I -----"" 5 OV 

15V 

15V 

Waveform 12 

STROBE~15V 

OUTPUTS ~ '"" ~..:.i05;':V ____ _ 

ACTUAL .... ..-::L ~ 15V 
VOLTAGE---!-J', 

15V 

ADORESS ---+-------------,. r--
INPUTS _ _ _ __ -.J K.:,-'_'_V ____________ + ____ _ -----------

l,5V 
OUTPUTS 

15V 

Waveform 13 

11-8 

15V 

INPUT PULSES 

',"'IOns 
'Ij=lDns 
f'" 1 MH~ 



t, = It = 10 os (10%10 90%1 ON CLOCK AND INPUT DATA WAVEFORMS 

NOTE 1 INPUT DATA IS APPLIED TD SERIAL INPUT WHEN MODE CONTROL 
EQUALS A LOGICAL ZERO INPUT DATA IS APPLIED TO INPUT A, B, C, OR 0, 
WHEN MODE CONTROL EQUALS A LOGICAL ONE 

Waveform 14 

~=-----~~t------'V 

OV 

VO"'(A)~r--I .. , 

YoUT(BI I 
15Y 15V 

R.ad Cycl. 

ME~ 

~ ~~ ~l~ r-
*OUTPUT 

ADDRESS ----------.J 

ADDRESS 
A 

ADDRESS 

• 
*DUTPUT SHOWN fOR STORED DATA IN 
ADDRESS A = 1, IN ADDRESS B = 0 

(01 

ADDRESS 
C 

Waveform 15 

Waveform 16 

Writ. Cycle 

Writ. Cycle 

~:~~~~ ... '_5_V ____________ _ 

OUTPUTS I~ r-
----4---,. I --------.50V 

15V ME 

WE--+--" 
15V 

t""ld --- .ov __ +.J 
OUTPUT_- ------ -- -----~+'~---+--"'T: - ~--. 

I" 

(01 (bl 

Waveform 17 

t,=t, "'10 rn 
PW"',OOns 
FREQUENCV = 1 MHz. 
Vcc= +5 OV 

(bl 

30V 
15V 
ODV 
3DV 
16V 
ODV 
30V 
16V 
DOV 

MEMORY 
ENABLE~I!iY 

t~--­
t l • t---

OUTPUTS I~ ~'0;.f5V;""" ___ __ 
J ",15V 

05V 

AC~g:~~~; -----t-""""---.L 
I ,,;01-----.16V 

I" r-

(cl 
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I/) 

E .. 
o .... 
CIl 
> 
CO 

3: 

11·10 

G1 OR G2 

TO OUTPUT 

VOUT 

(a) 

V'N ___ """" 

15V ~ f 15V 

A, B, C, OR 0 

TO OUTPUT --I '\...-,'·I-----'-I",.r--

VOUT 

15V f \,._'_5V ___ _ 

(b) 

Waveform 18 

1.5V 

OUTPUT-_______ + __ ..J 

'~oj 
OUTPUT------------~ 

t,=tf"'10ns 

f= 1 MHz 

FREQUENCY'" 1 MHz 
t,= tf:s:. 10ns 

OUTPUT WAVEFORM 1 

Waveform 19 

::;; 10 ns 

I~--------~,~+_--------------JV 

~~-----------ov 

,,----~----\--------VOH 

15V 

Cnt", Cn+y• Cr>+z, ------" 
GorP 

(a) 

OUTPUT WAVEFORM 2 

15V\ '''' 15V 
VOH ------"\ F =t: 

',dO I\----~--- Yo, 

NOTE 1. C,· 50 pF INCLUDING PROBE AND JIG CAPACITANCE FOR OM541B2, OM74182. 

NOTE 2 ALL DIODES ARE INJ064 

(b) 

Waveform 20 



tOH 

r------- 3V ".,~"'" "'" "'" K 
I ~15V 

READ 
BV';;;:;"'----J 

I 
OUTPUT I 

LOGICAL '0" LEVEl --.{ tOH ~ 

(a) 

3V----""""\ 

""15V 

DISABLE INPUT 
BV 

3V-----"'\ 

OUTPUT - 5V-VOl 

,-_O~IS~A~BL~E~IN~P~UT~ __ OV 

LOGICAL "1" LEVEL 

ov __ --=O~UT"'"P.;..UT _ __r 

----.J tHl 

(e) 

tpdl & tpdO 

INPUT 

OV------' 

OUTPUT 

OUTPUT 

INPUT CHARACTERISTIC 
AMPllTUDE=3V 

~tpdoi---­
I 
I 
I 
I 

FREQUENCY'" 1 MHz, 50% DUTY CYCLE 
t, ~tp:::; 10ns(10%to90%) 

(e) 

Waveform 21 

ril-------3V 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t,H ~ 

(b) 

'---"="'--'---- OV 

LOGICAL "0" LEVEL 

(d) 
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en 
E .. 
o 

'+­
CD 
> 
CO 

~ 

STR~"",~ ._. }' 

DATA INPUTS" ..." ~ 

15V 

OUTPUT 

"""'''~ --4: 
./ 15V 

DATA INPUTS" ----

OUTPUT -------------

"THE DATA INPUT WAVEFORMS SHOWN MAY NOT NEefS­
SARll Y REPRESENT THE ACTUAL DIRECTION OF THE TRANSI· 
TlON FOR A PARTICULAR DATA INPUT PIN THE TRANSITIONS 
SHOWN INDICATE ALSO WHAT AN OUTPUT WOULD 00 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 

(STROBE INPUT - LOGICAL 0) 

, 15V 

tpdO ~ EITHER OUTPUT 

tpdl ~ EITHER QUTPUT 

~15V 

STROBE INPUT 

£ (OATA INPUTS- TO PROVIO~ LOGICAL "1" ON OUTPUT UNDER TEST} 

- L t.l EITHER OUTPUT 

STROBE INPUT 

~ 
(DATA INPUTS- TO PROVIDE LOGICAL "l"ON OUTPUT UNDER TEST) 

I5V 

J- EITHER OUTPUT 
tpdl 

I5V 

(b) 

Waveform 22 

2 SETTliNG TIMES FROM CHANGE OF A, 8, or C TO CORRECT DATA OUTPUT 

SElECT INPUT 
(NOTE 1) 

OATA 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 "1" TO LOGICAL "0" TRANSITION PROVIDE THE WORST-CASE PATH 
NOTE 2 TRANSITION TIMES SPECIFIED ARE INDEPENDENT OF THE DIRECTION OF THE OUTPUT WAVEFORM 

(a) 

r;\.~., , INPUT --.J . \., 

-jt"'I~1 

OUTPUT 

Waveform 24 

11-12 

Waveform 23 

CLEAR 1.5V 

INPUT 
DISABLE 

DATA 

CLOCK 

~t--

(b) 

OUTPUT ___ 3\..1.51._'IV ______ _ 

Waveform 25 



,v 
--i==~-----i~~-------=========:== ,w OV 

CP 

,v 
PRESET __ -+ _____ r-__ _ 15V 

'----__ OV 

15V - --L--+--==J"---L ov CLEAR:.._-+ _____ t-_____ _ 
3V 

15V C,=====c==-------4~(================= ___ ov 

3V 

-L-+--=== TE=r--+----

OuTPuTS----l~r_----~~r_----Jr----,L=_ OR 
TC __ ""_I 

OUTPUT 

(a) 

,v 

15V 

v"" 
15V 

Vo< 

__ --___________ 'V 

t 15V 

ov_'NPUT,,"~ 

ACTUAL ------------;;OU~T;PU~T~~=l5F:V=~ ,V VOLTAGE LOGICAL "'" _, 

(d) 

tHO 

,V 
INPUT~~v 

J~ 
~15V 

OUTPUT 

(b) 

INPUT----.j-- 15V 

~ ... 

,v 

OU1PU1------- \ 

------ 15V 

(e) 

(e) 

tOH -------------'V 

"3 I~ :~. OV 

OUTPUTP. 
LOGI~~~~~ ________ -------r 

VOLTAGE 

(f) 

Waveform 26 
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E ... 
Q 

'+­
(\) 

> cu 
~ 

11·14 

Clear Pulse Width and Delay 

15V 
ClEAR ___ ....I1 

OUTPUT --__ +-_....., 

tOH r------ 3V 

_---""15V 

I 
OUTPUT I 

LOGICAL "0" LEVEL -~ 10H ~ 

(e) 

LOGICAL "1" lEVEL 

OU~]05V 

i"'--- ,15V 

DISABLE INPUT 
OV 

,..,.1 ______ lV 

I 
I 
I 
I 
I 
I 
I 
I 
I 

tlH r---

(e) 

Data Setup and Hold 

WRITE -----. 

15V 

15V 
DATA. _______ J 

(OR) 

'ATA _______ ""\1 

MINIMUM WRITE 
PULSE WIDTH 

15V 

15V 15V 

INPUT CHARACTERISTICS 
FRED 1 MHz 
PULSE WIDTH 100 flS 
1,=tl < lOlls 
AMPLITUDE = JV 

Waveform 27 

3V-----.,. 

OUTPUT ~ 5V-Vo 1 

3V----.,. 

LOGICAL "0" lEVEL 

(d) 

,--....:':;;":;;>'::':.' ,;;IN;:.'U:.;T __ OV 

LOGICAL ''1'' LEVEl 

I 
I 
I 

OV __ -"O;;.UT;;.'U;.;T_-? I 

tHl :.--

(f) 



10% 
CLOCK 

CARRY. BORROW 

15V 

OUTPUT---+-, 

y"'--
OUTPUT ----1--"\ 

1 __ lpdO 

Waveform 28 

30V 

NOTE 1. CLOCK MAY BE AT EITHER A LOGICAL "I • DR A LOGICAL "O"WHILE CLEARmG 

NOTE 2. NEGATIVE HOLD TIME VALUES INDICATE SA • Sa INfORMATION MAY BE RELEA'SED 
PRIOR TO THE TIME THE CLOCK PULSE REACHES ITS I 5V LEVEL 

NOTE 3 CLEAR AND CLOCK WAVEFORMS 1,." tl" 10 ns 110%-90%,90%-10% TRANSITION}, 
f" 1 MHt 

Waveform 29 

D.~.<u 

~ 
LOAD r; 

"RIALINPUT~ 
~ irtsetuPldOCkl 

15V nnnnnnn .;:::­
CLOCK~ UUUUUUL/I'3V 

~ irtpd11c10Ckl ________ F 

Waveform 30 

SERIAL INPUT ~5{t •• "«,.,,, 

15vIlnnnnnn ;:::-
ClOCK~ U U U U U U LII.'3V 

-----....:;::..I~"'r_ 
Q \: 
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Q) 

> 
(\:I 
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11-16 

OUTPUTS 

MEMORY 
ENABLE 

ADDRESS 
INPUTS 

OUTPUTS 

----. 
I5V 15V 

r- ------- ---
I5V 

-- - ----' 

r---'.,,-

~ I5V I5V 

1\ 15V I5V 

r--'""~ INPUT PULSE CONDITIONS 

-'",'- t, ~ It < 10ns 
f" 1 MHz 

Waveform 31 

MEMORY~'5V 
ENABLE ',-, _____________ _ 

ADDRESS 1 ~5V - - - - - -:j"" 1 5V INPUTS____ _ _ ~ ____ _ 

'0<' r ""'r--

INPUT PULSES 

t,"10111 
t!=IOlls 
f = 1 MH~ 

OUTPUT 15V r ~ 

tal 

'"' 1=-'50V 
t5V 

I5V 

MEMORY 
ENABLE~15V 

OUTPUTS - "" ~~V ....! _____ ""5V 

05V 

AC~~t;~~~---f-....... -~ 
,ov---i-oJ 

f--
I ''1------'''' 1 5V 

'" r-

Read Mode 

CHIP 
SElECT 

DATA 
OUT 

'"' 

(bl 

tal 

{el 
Waveform 32 

Write Mode 

CHIP~ / 
SElECT \ ....... ________ -' 

ADDRESS ~'-______ ~)C 

PULSE AMPLITUDE'" 3 ov 

OA~~ ____ ...JXI.. _____ _ 

WRITE 
ENABLE 

DATA 

I5V 

DUT ______ ......t 

RISE TIME AND FALL TIME::; IlS 

Waveform 33 



INPUT 
OUll'UT-__ --1_ .... 

OATA __ 
SEAIALOR 
PARALLEL 

CP 

OUTPUT 

~ 
1_ IOV ____ I-_,_ .. ,J_~ 

Waveform 34 

(a) 

S~:~~-=\-----------------'6V 

OUTPUT ___ Jr----\ .... ______ Jr 

(b) 

VIN 15 

IPIN120~Orl)~ 

VOUT FREQUENCY -"Z X YIN FREQUENCV 

(e) 

Waveform 36 

VON 

YOUTZ 

1=' MHz 
t,=t,=IOns 
PW='OOm 

Waveform 35 

"""STOlA 
PlNZ,15=GNO PIN3=Vcc 

(a) 

tpd,ETO l ... 
All OTHER INPUTS HIGH 

I5V 

Vw---------------
v~,--------------------, 

I5V 

(b) 

tpd,IOA TO lA 

15V 

~r------~" 
V" :::j I .. , r:: -J '--r"-~ --
voo,-------'-'VJ~'--------------

(e) 

Waveform 37 

-ri 40M r­
~ .... -1 t v,. 

~'5Y 
---1~".--1~VOU' 
~YOU' 

... --1 ~ 
NOTE CAPACITANCE INCLUDES JIG AND PROBE 

Waveform 38 
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E ... 
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> ca 
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11-18 

PIN 13 

SELECT 
DATA INPUT 

PIN 2 

Z OUTPUT I 

[IL --- VoO"" ----1 tp(IO - ----11""°1-

~-I'''",~ ;- Voo"" 

ZOUTPUT -15V 15V 

PIN I VOUTIDI 

SELECT DATA INPUT TO OUTPUT VOL lAGE 

WAVEFORMS E IS LOGICAL 0,10 IS LOGICAL l' & V, = OV 

PINS 3, 5, 11 = GND 

PINS4, 6, 7, 9,10,12 = VGc 

ENA8LE 
INPUT 

Z OUTPUT 

Z OUTPUT 

(al 

ENABLE TO OUTPUT VOLTAGE WAVEFORMS 

VOUTWI 

DATA 
INPUT 

PIN 4 

PIN2 

Z OUTPUT 

~ '"" !-;r---"", 
15V 

DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS 
PINS 5,6, 7, 9, 10, 11 = Vee 

E&SoARELOGICAl"O"&V,45V 

PINS 3, 13 = GND 

(bl 

Waveform 39 

SELECT 
DATA INPUT 

Z OUTPUT 

Z OUTPUT 

SELECT DATA INPUT TO·OUTPUT VOLTAGE 

V 1NW1 

VOUTI1I 

VOUTIOI 

So IS LOGICAL "0" 10 IS LOGICAL "'" & V, '" 4 5V WAVEFORMS E IS LOGICAL "11",11J IS LOGICAL T' & V1 ~ OV 

(al 

DATA 
INPUT 

Z OUTPUT 

Z OUTPUT 

DATA INPUT·TO OUTPUT VOL rAGE WAVEFORMS 
E & So ARE LOGICAL "0" & V, = 4 5V 

(el 

Waveform 40 

FREQUENCY ~ 1 MHz 
DUTY CYCLE ~ 50% 
t."tj=10ns 
AMPLITUDE = 3V 

(bl 

FREQUENCV ~ 1 MHz 
DUTY CYCLE ~ 50% 
If'" t, ~ 10 ns 
AMPLITUDE = 3V 

VOUTIIJI 



v" 

VOUT OR 

Waveform 41 

Waveform 42 
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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-p'n, 16-pm, or 24-pm molded 
dual-in-Ime package, Moldmg material IS EPOXV 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-pm, 16-pm, or 24-pin ceramic 
dual-In-Ilne package. The body of the package IS made of ceramic and hermetlclty IS accomplished 
through a high temperature sealing of the package, Lead material IS tin-plated kovar. 

(D) All devices ordered with the "D" suffix are supplied m either 14-pin or 16-pm glass/metal dual-m-Ilne 
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 formmga hermetic seal. 

METAL CAN PACKAGES 

(H) All devices ordered With the "H" suffiX are supplied m either 8-pm or 1O-pm TO-5 st'lle metal can 
package. The cap IS chrome-pi, ted kovar and the leads are gold-plated kovar. 

(G) All deVices ordered with the "G" suffiX are supplied m a 12-pm TO-S 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-pm, 16-pln, or 24-pin ceramic flat 
package The body of the package IS made of ceramic and hermeticlty IS accomplished through a high 
temperature sealing of the package, Lead material IS tin-plated kovar. 

(F) All deVices ordered With the uF" suffiX are supplied in either the 14-pm, 16-pln, 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 formmg 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: DM54LOOF-00) No No 

-01 Ves Ves 

-06 Ves No 

-07 No Ves 

If no suffix IS added, parts will be supplied as if the -00 suffiX had been ordered, 

Note: All dimenSions are In mches. 
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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 1270 

.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 

All package dimensions are In Inches. 



Available Digital 
Applications Literatu re 

The following is a listing of Digital applications literature. 
This literature, plus Information on National's other product 
lines, IS available through our sales offices, representatives, 
distributors, or our headquarters In Santa Clara. 

application notes 

AN-12 

AN-17 

AN-22 

AN-35 

AN-36 

AN-37 

AN-43 

AN-45 

AN-47 

AN-49 

AN-60 

AN-61 

AN-68 

AN-73 

AN-84 

Applications of the DM7200/DM8200 Digital Comparator 

Programmable D,v,der Applications 

Integrated Circuits for Digital Data Transmissions 

High-Speed TTL Adders 

TTL MSI Applications 

TTL MSI Multiplexers and Demultiplexers 

TRI-STATE® Logic In Modular Systems 

CharacterIStiCS and Applications of TRI-STATE® IC's 

TRI-STATE® Logic In High-Speed Memories of Microprogrammed Computers 

Pin Diode Drivers 

A Method of Implementing Stacks with EXisting Minicomputer Memory 

The Application of ROMs 

USing TRI-STATE® Logic for "Rubber-Band" Memories 

TRI-STATE® Logic Applied In a Computer System Can Reduce System Cost and Provide 
Added Performance 

Driving 7-Segment Gas Discharge Display Tubes With National Semiconductor CirCUits 
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National Semiconductor Corporation 
2900 Semiconductor Drive 
Santa Clara, California 95051 
(408) 732-5000 
TWX: 910-339-9240 

National Semiconductor GmbH 
8080 Fuerstenfeldbruck 
Industriestrasse 10 
West Germany 
Telephone: 01841 1484 
Telex: 527-649 

National Semiconductor (UK) Ltd_ 
Larkfield Industrial Estates 
Greenock, Scotland 
Telephone: 33251 
Telex: 778 632 

REGIONAL AND DISTRICT SALES OFFICES 

Al"BAMA 
SOUTH-EAST DISTRICT OFFICE 
3322 Memorial Pkway, S. W. 
Huntsville, Alabama 35802 
(205) 881-0622 
TWX: 810-~26-2207 

ARIZONA 
ROCKY MOUNTAIN REGIONAL OFFICE 
3313 North 68tt. Street, No. 114 
Scottsdale, Arizo"a 85251 
(602) 945-8473 

CALIFORNIA 
NORTH-WEST F EGIONAl, OFF, .E 
2680 Bayshore Frontage Hc..ad, SuIte 112 
Mountain View, California 9<!o4/l 
(415) 961-4740 
TWX: 910-379-6432 

SOUTH-WEST REGIONAL 0 'FI 
Valley Freeway Ce~ter Buil<l ng 
15300 Ventura Boulevard, Sllite 305 
Sherman Oaks, California 9t402-
(213) 783-8272 
TWX: 910-495-1773 

DISTRICT SALES OFFIC8 
17452 Irvine BoUlevard, Suite 2 
Tustin, California 92680 
(714) 832-8113 
TWX: 910-595-1523 

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 SEMICONDUCTOR LTD. 
1111 Finch Avenue West 
Downsview, Ontario, Canada 
(416) 635-9880 
TWX: 610-492-2510 

DENMARK 
NATIONAL SEMICONDUCTOR 
SCANDINAVIA 
Vordingborggade 22 
2100 Copenhagen 
Denmark 
Telephone: (01) 92-0BRO-5610 
Telex: DK 6827 MAGNA 

FLORIDA 
REGIONAL SALES OFFICE 
2721 South Bayshore Drive, Suite 121 
Miami, Florida 33133 
(305) 446-8309 
TWX: 810-848-9725 

ILLINOIS 
NORTH-CENTRAL REGIONAL OFFICE 
800 E. Northwest Highway, Suite 1060 
Palatine, Illinois 60067 
(312) 693-2660 
TWX: 910-693-4805 

KANSAS 
DISTRICT SALES OFFICE 
13201 West 82nd Street 
Lenexa, Kansas 66215 
(81 ,358-8102 

MARYL NO 
REGIONAL SALES OFFICE 
300 Hospital Drive, No. 232 
Glen Burnie,.Maryland 21061 
(301) '160-5220 
TWX: 710-861-0519 

MASSACHUSETTS 
NORTH-EAST REGIONAL OFFICE "'? 3 Ntlw England, Exec. Office Park 
B -ling10n, Massachusetts 01803 
(61 i) 273-1350 
TWX' 710-332-0166 

ENGLAND 
NATIONAL :>EMICONDUCTOR (UK) LTD. 
The Precinc1 
Broxbourne, HefHordshire 
England 
Telephone: 69571 
Telex: 267-204 

FRANCE 
NATIONAL SEMICONDUCJOR 
FRANCE, S.A.RL 
40 Boulevard Felix Faure 
92. Cha1illon Sous Bagneux 
France 
Telephone: 253 60 50 
Telex: 25956 F 

HONG KONG 
NATIONAL SEMICONDUCTOR 
HONG KONG LTD. 
9 Lai Yip Street 
Kwun Tung, Kowloon 
Hong Kong 
Telephone: 3-458888 
Telex: HX3866 

National Semiconductor (Pte_) Ltd_ 
No. 1100 Lower Delta Rd. 
Singapore 3 
Te!ephone: 630011 
Telex: 402 

NEW JERSEY/NEW YORK CITY 
MID-ATLANTIC REGIONAL OFFICE 
301 Sylvan Avenue 
Englewood Cliffs, New Jersey 07632 
(201) 871-4410 
TWX: 710-991-9734 

NEW YORK (UPSTATE) 
DISTRICT SALES OFFICE 
104 Pickard Drive 
Syracuse, New York 13211 
(315) 455-5858 

OHIO/PENNSYLVANIA/ 
W_ VIRGINIA/KENTUCKY 
EAST-CENTRAL REGIONAL OFFICE 
Financial South Building 
5335 Far Hills, Suite 214 
Dayton, Ohio 45429 
(513) 434-0097 

OREGON 
DISTRICT SALES OFFICE 
P.O. Box "B" 
Beaverton. Oregon 97005 
(503) 643-5445 

TEXAS 
SOUTH-CENTRAL REGIONAL OFFICE 
5925 Forest Lane, Suite 205 
Dallas, Texas 75230 
(214) 233-6801 
TWX' 91 0-860-5091 

JAPAN 
NATIONAL SEMICONDUCTOR JAPAN 
New Ueno Building 
1-24, Yotsuya, Shinjuku-ku 
Tokyo 
Japan 
Telephone: 03-359-7321 
Telex: J 24952 ELEMART 

SWEDEN 
NATIONAL SEMICONDUCTOR SWEDEN 
Sikvagen 17 
13500 Tyreso 
Stockholm 
Sweden 
Telephone: (08) 712-04-80 

WEST GERMANY 
NATIONAL SEMICONDUCTOR GMBH 
8000 Muncher. 81 
Cosi mastrasse 4 
Telephone : (0811) 915-027 


