&National Semicondu

LM760

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
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.
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Features

m Guaranteed high speed— 25 ns response time
B Guaranteed delay matching on both outputs

m Complementary TTL compatible outputs

m High sensitivity

B Standard supply voltages

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

Connection Diagram

8-Lead DIP
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Top View
Ordering Information
Temperature Range NSC
Commercial Package Type Package
0°C to +70°C Drawing
LM760CN 8-lead Plastic DIP NO8E
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Absolute Maximum Ratings
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If Military/Aerospace specified devices are required, Positive Supply Voltage +8.0V
please contact the National Semiconductor Sales Negative Supply Voltage —8.0V
gfflce/D_Il_strlbutors fc;r availability and specifications. Peak Output Current 10 mA
torage Temperature Range . . 4
Metal Can and Ceramic DIP —65°Cto +175°C Differential Input Voltage £5.0V
Molded DIP —65°Cto +150°C Input Voltage VEz V2 V-
Operating Temperature Range ESD Susceptibility 8D
Military (LM760) —55°Cto +125°C
Commercial (LM760C) 0°Cto +70°C
Lead Temperature
Metal Can and Ceramic DIP
(Soldering, 60 sec.) 300°C
Molded DIP (Soldering, 10 sec.) 265°C
LM760
Electrical Characteristics
Voo = t£4.5Vto £6.5V, Tp = —55°C to +125°C, Tp = 25°C for typical figures, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
Vio Input Offset Voltage Rs < 2000 1.0 6.0 mV
lio Input Offset Current 0.5 7.5 RA
Iis Input Bias Current 8.0 60 nA
Ro Output Resistance (Either Output) Vo = VoH 100 O
tpp 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)1) — (tpp of —V|2) Tp = 25°C 5.0
(tpp of +V)2) — (tpp Of —V)1) Ta = 25°C 5.0 ns
(tpp of +V|q) — (tpp Of +V|2) Tp = 25°C 7.5
(tpp of —V|q) — (tpp of —V)2) Ta = 25°C 7.5
R Input Resistance f=1.0 MHz 12 kQ
G Input Capacitance f = 1.0 MHz 8.0 pF
AV|o/AT Average Temperature Coefficient Rs = 509, 30 V/°G
of Input Offset Voltage Ta = —55°Cto +125°C ’ ®
Alio/AT Average Temperature Coefficient Ta = +25°Cto +125°C 2.0 o
f Input Offset Current nA/cC
of fnput Ltiset Lurren Tp = +25°Cto —55°C 7.0
ViR Input Voltage Range Vo = £6.5V +4.0 +4.5 \'
VDR Differential Input Voltage Range +5.0 \
VoH Output Voltage HIGH 0mA < lpy < 5.0 mA 24 32
(Either Output) Vec = +5.0V ’ ’ Y
loq = 80 uA, Voo = +4.5V 2.4 3.0
VoL Output Voltage LOW loL =32mA
(Either Output) 0.25 0.4 M
I+ Positive Supply Current Voc = £6.5V 18 32 mA
1= Negative Supply Current Voo = £6.5V 9.0 16 mA
2
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LM760C

Electrical Characteristics
Voc = 4.5V to £6.5V, Tp = 0°C to +70°C, Ta = 25°C for typical figures, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
Vio Input Offset Voltage Rs < 2009 1.0 6.0 mV
lio Input Offset Current 0.5 7.5 nA
B Input Bias Current 8.0 60 nA
Ro Output Resistance (Either Output) Vo = VoH 100 0
tpD 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 5.0
(tpp Of +V)2) — (tpp of —V|1) Ta = 25°C 5.0 ns
(tpp Of + V1) — (tpp Of +V)2) Ta = 25°C 10
(tpp of — V1) — (tpp Oof —V|2) Ta = 25°C 10
R Input Resistance f=1.0MHz 12 kQ
C Input Capacitance f=1.0 MHz 8.0 pF
AV|o/AT Average Temperature Coefficient Rs = 509, 30 LV/°C
of Input Offset Voltage Ta = 0°Cto +70°C
Alio/ AT Average Temperature Coefficient Ta = +25°Cto +70°C 5.0 nA/°C
of Input Offset Current Tp = +25°Ct00°C 10
ViR Input Voltage Range Voo = £6.5V +4.0 +4.5 \'
VIDR Differential Input Voltage Range +5.0 \
VoH Ogtput Voltage HIGH 0mA < lpy < 5.0mA 24 3.2
(Either Output) Voc = +5.0V Vv
loH = 80 pA, Voo = +4.5V 2.5 3.0
VoL Eljfl:ttf?:: gzltt;ll?s LOW loL = 3.2mA 0.25 0.4 Vv
I+ Positive Supply Current Voo = £6.5V 18 34 mA
- Negative Supply Current Voc = £6.5V 9.0 16 mA

Note 1: Tj pmax = 150°C.
Note 2: Ratings apply to ambient temperature at 25°C.

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 a 100 mV input step with 5.0 mV overdrive to the time when the output crosses the logic threshold.

Note 3: Response time measured from the 50% point of a 30 mVp_p 10 MHz sinusoidal input to the 50% point of the output.
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Response Time for
Various Output Overdrives

Typical Performance Characteristics

Response Time for
Various Input Overdrives

Response Time vs
Input Voltage
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Typical Performance Characteristics (continued)

Rise Time vs Fall Time vs Input Bias Current vs
Capacitive Load Capacitive Load Differential Input Voltage
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L
1 F

Fast Positive

Typical Applications (note 1)

Peak Detector
2 INU

LM760

Line Receiver with High Common Mode Range

FD666 R
s
—
X 2 7
IN M N\ ouT
P1 R1 :W\/‘—T
6, I LM760
IN—AA — * out
e
Rs
500

TL/H/10067-7

50 ns i
:I:Lo uF
Level Detector with Hysteresis
100 kO
AA
A AAd
500
2 7
IN =——AAA = ouT
LM760
500
N - ouT
| 3 6
L 100 kO

0
TL/H/10067-8

R
Common mode range = +4 X 5_3\/

R
Differential Input Sensitivity = 5 X 5—ng

TL/H/10067-10

P4 must be adjusted for optimum common mode rejection.

For Rg = 2000:
Common mode range = +16V
Sensitivity = 20 mV

Zero Crossing Detector (Note 2)

v+
S
S 5.0k
) \7 FD666 100 pF ) '\7
° L
N—o—h ouT
LM760 FD666 100 pF LM760
| ouT
s 76 I
<
50 1.0k S

50

. I( )
4
! 3 6

|

' I

| 15 pF
<
1 S 390

<
.0k T 10k

TL/H/10067-9

Total delay = 30 ns
Input Frequency = 300 Hz to 3.0 MHz
Minimum input voltage = 20 mVp_p

Note 2: All resistor values in ohms.

Note 1: Lead numbers shown are for Metal Package only.
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Typical Applications (Note 1) (Continued)
High Speed 3-Bit A/D Converter
IN v N v Ms8
I R1 LM760 I
— 500 IN2 e
'A"VA
0.25V / ouUT 2
R2 <
—  1000S
- 9 1/4x9002
N N vt 1/2%8004
st> =
IN 2 |
0.75V
L7 out2 —
R3 <
100(1:: 15&5“
v
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v N vt
1/4x9002
LM760 :)0—
IN2 I
1.25V
L7 out2
R4 S
<
1000%
v N v
IN2 LM76> 1/4x9002 1/2x9004
1.75V LsB
L7 out2 I Lse
RS :: 250k |
1000 WYV g
R10 -
NN v
LM76>
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2.25V
L7 out2
RE <
10009 \
IN1 ouT 1
1/4x9002
LM760 Do_
IN2
2.75V
7”7 our2
R7 <
300k0
1000 vy
R11
v N ouT
LM76>
IN2
3.25V
L7 out2
> ‘b RS
>
i 508 ﬁ» 3500
+5.0V
TL/H/10067-11
Input voltage range = 3.5V
Typical conversion speed = 30 ns
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Physical Dimensions inches (millimeters)

0.350-0.370
{8.890—9.398)
DI 0.315-0.335
0.165—0.185 (8.001 —8.509)
(4.191-4.699) DIA
Y 0.015-0.040
i (0.381-1.016)
REFERENCE PLANE ————— E— ii_
t 0.040 — SEATING PLANE
0.500 " gig)

0.025

12.70) MAX

MIN rﬁ?ﬁ:«comk
LLED

vy ™ owe-on g

(0.406 —0.483)

DIA TYP
0.225-0.235
{5.715—5.969)
DIAPC
\< 0.115-0.145
0.029-0.045 4\

| [2.921-3.683)
DIA

-0 i
0.737-1.143) \\

0.028 —0.034

(0.711—0.864) \/
RaS

45° TYP
B

HOBA (REV C)

8-Lead Metal Can Package (H)
Order Number LM760CH or LM760H
NS Package Number HO8A

0.400 MAX
YT

0.220  0.310 MAX

0.291  GLASS
R0.025 TYP l l
LT [ BT L]

e

0.290 l«— 0.005 GLASS
0.320 MIN / SEALANT
0.180 = & 0.020
Nax 0200 H 0.060
'™ -
1 1

1 90°£4° TYP
950 £ 5° TYP n 0.310 ! 0.055 MAX —=| fa—
0.410 BOTH ENDS

0.008 TP =—||[«— 0.018 £ 0.003 TYP
0.012

— [<— 0.100 £0.010 TYP JO8A {REV K)
8-Lead Ceramic Dual-In-Line Package (J)
Order Number LM760CJ or LM760J
NS Package Number JOSA
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LM760 High Speed Differential Comparator

Physical Dimensions inches (millimeters) (Gontinued)

0.373-0.400
{9.474-10.16)
0.090
> {2.286)
0082 | 8l (7] [6] [5] 0.03240.005
{2.337) . (0.813%0.127)
BN 1 IDENT ‘®' N 0.250+0.005 RAD
: S (6.3510.127) PIN NO. 1 IDENT
oPTIONT |® e
bl 2] [3] 14
0.280 0.040
™ ™ 0.030 0] o] e OPTION 2
——=pmax (1016 0.038
0.300—0.320 (0.762) — (09_91) 0.145-0.200
> T 3128 20° £ 1°—p| - (3.683-5.080)
(1.62-8.128) * /e
e 1 * o b 0.130+0.005 1
] TT1 y  (3.302£0.127) '
- N ST
B 0.065 (3.175—3.556)
0125 TEn 0.020
0.009—0.015 = XS] (1.651) 90° +4° {0.508)
(0.229-0.381) DIA TYp MIN
+0.040 Nom 0.018:0.003
03257 e > {0.457 z0.076)
+1.016 0.100:£0.010
(“55 *oas1) (2,540 £0.250)
0.045+0.015
(1.14310.381) 0.060
0.050 > (1.524)
{1.270) NOBE (REV F)
8-Pin Molded Dual-In-Line Package (N)
Order Number LM760CN

LIFE SUPPORT POLICY

NS Package Number NOSE

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

effectiveness.

be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

National Semiconductor
Corporation

1111 West Bardin Road
Arlington, TX 76017

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

o)

National Semiconductor
Europe
Fax: (+49) 0-180-530 85 86

Hong Kong Ltd.

Email: cnjwge@tevm2.nsc.com Ocean Centre, 5 Canton Rd.
Deutsch Tel: (+49) 0-180-530 85 85 Tsimshatsui, Kowloon
English Tel: (+49) 0-180-532 78 32 Hong Kong
Frangais Tel: (+49) 0-180-532 93 58 Tel: (852) 2737-1600
Italiano ~ Tel: (+49) 0-180-534 16 80 Fax: (852) 2736-9960

National Semiconductor

18th Floor, Straight Block,

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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