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@National
Semiconductor

LM760

NATL SEMICOND (LINEAR)

7T-73-53

High Speed Differential Comparator

General Description

The LM760 is a differential voltage comparator offering con-
siderable speed improvement over the LM710 family and
operates from symmetric supplies of +4.5V to +6.5V. The
LM760 can be used in high speed analog-to-digital conver-
sion systems and as a zero crossing detector in disc file and

Features

8 Guaranteed high speed— 25 ns response-time
# Guaranteed delay matching on both outputs

m Complementary TTL compatiblé outputs

m High sensitivity

u Standard supply voltages
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tape amplifiers. The LM760 output features balanced rise
and fall times for minimum skew and close matching be-
tween the complementary outputs. The outputs are TTL
compatible with a minimum sink capability of two gate loads.

Applications
m High speed A-to-D
m Peak or zero detector

Connection Diagrams

14-Lead DIP 8-Lead Metal Package 8-Lead DIP
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Top View
Lead 4 connected to case TL/H/10067 -1
Top View
Ordering Information
Temperature Range NSC
Military Commercial Package Type Package
—55°Cto +125°C | 0°Cto +70°C Drawing
LM760J-14 LM760CJ-14 14-lead Ceramic DIP J14A
LM760J LM760CJ B-lead Geramic DIP JOBA
LM760H LM760CH 8-lead Metal Can HO8A
LM760CN 8-lead Plastic DIP NOSE
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L | Absolute Maximum Ratings NATL SEMICON ,
=1 If Military/Aerospace specified devices are required, Internal Power Dissipation (Notes 1, 2)
please contact the National Semiconductor Sales 8L-Metal Can 1.00W
Office/Distributors for avallability and specifications. 14L-Ceramic DIP 1.36W
Storage Temperature Range BL-Ceramic DIP 1.30W
Metal Can and Ceramic DIP —65°Cto +175°C Positive Supply Voltage +8.0v
Molded DIP —65°Cto +150°C Negative Supply Voltage ~8.0V
Op;rating(l’&mperature Range o Peak Output Current 10 mA
ilitary (LM760) —55°Cto +125°C ] .
Commercial (LM760C) 0°Cto +70°C Differential Input Voltage +5.0V
L Input Voltage vVt zv2v-
ead Temperature .
Metal Can and Ceramic DIP ESD Susceptibility TED
(Soldering, 60 sec.) 300°C
Molded DIP (Soidering, 10 sec.) 265°C
LM760
Electrical Characteristics
Voo = 14.5Vio 6.5V, Ty = —55°C to +125°C, Ta = 25°C for typical figures, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
Vio Input Offset Voltage Rg < 2000 1.0 6.0 mv
ho Input Offset Current 0.5 7.5 uA
s Input Bias Current 8.0 60 pA
Ro Output Resistance (Either Output) Vo = Voo 100 0
tep Response Time Ta = 25°C (Note 3) 18 30
Ta = 25°C (Note 4) 25 ns
(Note 5) 16
Atpp Response Time Difference
between Outputs (Note 1)
(tpp of + V1) — (tpp of —V}2) Ta = 25°C 50
(tpp of +Vj2) — (tpp Of —V|4) Tp = 25°C 5.0 ns
(tpp of +V}4) — (tpp Of +Vip) Ta = 25°C 7.5
(tpp Of —V|3) — {tpp of —V}2) Ta = 25°C 7.5
R; Input Resistance = 1.0 MHz 12 k)
Cy Input Capacitance f=1.0MHz 8.0 pF
AVio/AT Average Temperature Coefficient Rs = 509, a0 VG
of Input Offset Voltage Ta = —55°Cto +125°C - i
Allo/AT Average Temperature Coefficient Ta = +25°Cto +125°C 2.0 NA/C
of Input Offset Current Tp = +25Cto —55°C 7.0
ViR Input Voltage Range Vee = £6.5V +4.0 +4.5 \
VDR Differential Input Voltage Range +5.0 \
VoH Quiput Voltage HIGH OmA < ipH < 5.0 mA 2.4 3.0
(Either Output) Voo = +5.0V ) i v
lonH = 80 pA, Voo = 4.5V 2.4 3.0
VoL Output Voltage LOW loL =3.2mA
(Either Output) 025 | 04 v
1t Positive Supply Current Vgeo = £6.5V 18 32 mA
- Negative Supply Current Voo = $6.5V 9.0 16 mA
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LM760C

Electrical Characteristics
Vee = 4.5V to £6.5V, Tp = 0°Cto +70°C, Tp = 25°C for typical figures, unless otherwise specified
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Symbol Parameter Conditions Min Typ Max Units
Vio Input Offset Voltage Rg < 200Q 1.0 6.0 mV
o Input Offset Current 0.5 7.5 pA
g Input Bias Current 8.0 60 pA
Ro Output Resistance (Either Output) Vo = VoH 100 1]
trD Response Time Ta = 25°C (Note 3) 18 30
Ta = 25°C (Note 4) 25 ns
(Note 5) 16
Atpp Response Time Difference
between Outputs (Note 1)
{tpp of +V|4) — (tpp of —V)2) Ta = 25°C 5.0
(tpp Of +V)2) — (tpp of —V}y) Ta = 25°C 5.0 ns
(tpp Of +V)y) — (tpp of +V)2) Ta = 25°C 10
(tpp of —V)4) — (tpp Of —V)2) Ta = 25°C 10
R Input Resistance f=1.0MHz 12 k2
G Input Capacitance f=1.0MHz 8.0 pF
AVio/AT Average Temperature Coefficient Rg = 500, 30 RV/°C
of Input Offset Voltage Ta = 0°Cto +70°C
Alo/AT Average Temperature Coefficient Ta= +25°Cto +70°C 5.0 nASG
of Input Offset Current Ta = +25°Ct00°C 10
ViR Input Voltage Range Voo = £6.5V +4.0 +4.5 \'/
ViDR Differential Input Voltage Range +50 \'/
Vo Output Voltage HIGH 0mA < lgy < 5.0mA 24 3.2
(Either Output) Voo = +5.0V \
loy = 80 pA, Voo = 14.5V 2.5 3.0
Vou (OEI;I:::: gﬁltpaugt? LOW loL = 3.2mA 0.25 0.4 v
i+ Positive Supply Current Voo = 16.5V 18 34 mA
- Negative Supply Current Voo = 16.5V 9.0 16 mA

Note 1: T yax = 175°C.

Note 2: Ratings apply to ambient temperature at 25°C. Above this temperature, derate the 8L-Metal Can at 6.7 mW/°C, the 14L-Ceramic DIP at 9.1 mW/°C, and the
8L-Ceramic DIP at 8.7 mW/°C.

Note 3: Response time measured from the 50% point of a 30 mVp_p 10 MHz sinuscidat input to the 50% point of the output.
Note 4: Response time measured from the 50% point of a 2.0 Vp_p 10 MHz sinusoidal input to the 50% point of the output.
Note 5: Response time measured from the start of 2 100 mV input step with 5.0 mV overdrive to the time when the cutput crosses the logic threshold.
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Typical Performance Characteristics
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NATL SEMICOND (LINEAR)

Response Time vs
Input Voltage
'y

Vo=tV ]
10Kz SINE WAVE INPUTS _|
T,=25%

P de’

2 4 6 8 10 12
INPUT VOLTAGE = m¥p_p

Voltage Transfer
Characteristic
[

1 T T
Veg=25.0V

INPUT YOLTAGE = mY

Input Bias Current
vs Temperature
12

US|
Vog =265V

0
=60 =20 20 60 100 140
TEMPERATURE = °C

Output Voltage Levels
vs Temperature

[ L1 vemesy
Von@lp=5.0mA

M B"%) V()“.‘“
el
1 T

Voo O SINK = 3.2 mA

o et
=60 =20 20 60 100 140

TEMPERATURE = °C
TL/H/10067-5

3-114




58E D WM b50112% 007LOL2 435 HMNSC2

Typical Performance Characteristics (continued)

Rise Time vs Fall Time vs Input Bias Current vs
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-
Fast Positive Peak Detector Line Recelver with High Common Mode Range
; FD666 R
2 \ X , ,
wa IN m W our
I I - o, L “oon LM760
3 6 IN—AWA — + our
_.|50 Ml._ } R —E,Msonﬁ—] 3 L6

I1 DO uf TL/H/10067-10

R,
- Common mode range = 4 X 5—§V
TL/H/10067-7

Differential Input Sensitivity = 5 X % mV

Level Detector with Hysteresis Py must be adjusted for optimum common mode rejection.
100kQ For Rg = 2000:

AAA.
VVV

Common maode range = +16V
Sensitivity = 20 mv

.
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Zero Crossing Detector (Note 2)
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Total delay = 30 ns
Input Frequency = 300 Hz to 3.0 MHz
Minimum input voltage = 20 mVp_p

Note 1: Lead numbers shown are for Metal Package only.
Note 2: All resistor vaiues in ohms.
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Typical Applications (ote 1) (Continued) NATL SEMICOND (LINEAR)
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High Speed 3-Bit A/D Converter

IN Nt NG ouTs MSB
I R1 LM760 I
- 500 IN2 —
- 'A'A'A
I 0.25V ouT2
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1 wi N 0uT1 1/4x9002
1/2x9004
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Input voitage range = 3.5V
Typical convarsion speed = 30 ns
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