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LOW POWER LOW OFFSET VOLTAGE
QUAD COMPARATORS

These devices consist of four independent precision voltage comparators with
an offset voltage specifications as low as 2 'mV max for LM339A and LM139A.,
All these comparators were designed specifically to operate from a single power

. supply over a wide range of voltages. Operation from split power supplies is
also possible.

These comparators also have a unique characteristic in that the input common-
mode voltage range includes ground even though operated from a single power
supply voltage.

» Wide single supply voltage range or dual supplies for all devices {excepted
MC3302) : +2V 1o +36Vor £1Vito 218V

e Very low supply current drain (0.8 mA) independent of supply voitage
{2 mW/comparator at +5 V).

« Low input bias current : 25 nA typ.

o Low input offset current : £5 nA typ.

» Low input offset voltage : £3 mV typ.

+ Input common-mode voltage range includes ground

 Low output saturation voitage : 260 mV typ. {lo=4 mA).

« Differential input voltage range to the supply voitage.

* TTL compatible outputs.

ORDERING INFORMATION
Hi-Rel versions available - See chapter 14

PART NUMBER | TEMPERATURE
RANGE

PACKAGE

DP [ DG} FP | GC
LM139,A —55°C to +125°C . e
LM239,A —26°C to + 85°C| ® .
LM33%.A 0°C to + 70°C} ® e |
LM2901 —40°C to + 85°C| ® .
MC3302 ~40°Cto + 85°C| ¢

Examples : LM139GC, LM139ADG, LM2901FP

LM139,A
LM239,A
LM339,A

773-53

LOW POWER
LOW OFFSET VOLTAGE
QUAD COMPARATORS

CB-2
(TO-116)

DP SUFFIX

PLASTIC PACKAGE

DG SUFFIX

CERDIP PACKAGE

CASES

CB-511
(50-14)

FP SUFFIX

PLASTIC MICROPACKAGE

CB-705

o

GC SUFFIX
TRICECOP {LCC)

PIN ASSIGNMENTS
{Top views)

1 - Output 2
CCBBE?H 2 - Qutput 1 ca6
3-vie 1-NC
4 - Inverting input 1 2 - Output 2
1 114 § - Non-inverting input 1 3 - Output 1
2 [ ]13 6-1 .
- Inverting input 2 4- véc
3 E :]] 12 7 - Non-inverting 2 5-NC
4 " . .
0 1o 8 - Inverting input 3 6 - Inverting fnput 1
5 O 9 - Non-inverting input 3 7-NC
6 9 "
. . 10 - Inverting input 4 8 - Non-inverting input 1
11 - Non-Inverting input 4 g - Inverting input 2
12-Vee 10 - Non-inverting input 2
13 - Output 4 i
14 - Qutput 3

11-NC
12 - inverting input 3

13- Non-inverting Input 3

14 - Inverting input 4
15-NC

16 - Non-Inverting input 4

17-NC
18-Veoe

19 - Qutput 4
20 - Output 3
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MAXIMUM RATINGS 7 L e /'73"53—

'LM139,A*LM239,A°LM339, A'LM2901'M03302

' LM133,A LM2901
. Rating Symbo! LM239.A LM339,A MC3302
Supply voltage Vee +18 to 36 +18t0 38 +18 to 36 \
MC3302 - - +141t028
Ditferential Input voltage Vip 36 36 36 \"
Input voltage Vi -03to +36 | —03t0 +36 | —-0310 +36 A
MC3302 - - -031t0 +28
Qutput short-circuit to ground - {Note 2} - Continuous Continuous Continuous -
Power dissipation - (Nota 1) Prot 670 670 670 mwW
LM138GC 665 - -
Operating free-alr temp: range Toper -55to +125 Oto+ 70| —40to + 85 °C
' LM239,A -251t0 + 85 - - -
Storage temperature range Tstg ~65t0 +150 | —65to +150.] —65to +150 °Cc
Note 1 : Short-circuit from the outpuuo v C can cause excessive heatmg and eventual destruction. The maximum output current
. apprc y 20 mA, P gem of the de of Vg
Note 2: For P at high p , the LM1338, LM139A, LM2901 and MC3302 must be derated based on a + 125°C max
i andath i reslstance of 175°C/W which applies for the device soldered on a printed circuit board,

operatmg In a still air ambient. The LM139 and LM139A must be derated based on a + 160°C max junction temperature,
* Ren(j— a) =250°C/W. Devices bonded ona 6 x 3 x 0. 16 cm glass-epoxy substrate with 30 mm? of 35 pm thick copper.

SCHEMATIC DIAGRAM (1/4 LM139)

vée
35 100 35 100
P O Q% O
B 2 h 4
14
Ll
Non-inverting _\;1—‘
input
- Vee Vee Vo
- Inverting
input D Ve
T,
. —{Jvce
cAst Outputs | 'mverting | ASE Voo | Vé N.C
inputs inputs ce
CB-2/CB-511| 1,2, 13, 14 4,6 810 |6 7, 91 12 3 -
i €B-706 2,3,19,20 | 6,8,12,14 | 8,10, 13, 16 -18 4 *

* ©B-706 : Other pins are not connected.

2/10

THOMSON SENMICONDUCTORS
320

Powered by ICminer.com Electronic-Library Service CopyRight 2003




S G S-THOMSON ?8C D ' 7929237 000bLbb § r

LM139, AeLM239, AsLM339, AsLM2901s M C3302 : i
) 7 T78C 06166 D

ELECTRICAL CHARACTERISTICS

LM139,A ; —B5°CE Tamp < +125°C, Vg = +5v T‘ 7 3 -ﬁ

LM239,A : —25°C<Tamb< + 85°C, Va‘c—_- +5V
LM339,A:  0°C<Tamb< + 70°C, Vdp=+6V
{Unless otherwise specified) -
LM139,A/LM239,A LM339.A
Characteristic Symbol " - Unit
Min | Typ | Max [ Min | Typ | Max
Input offset voltage - {Note 3} Vio mv
Tamb = +25°C — | 22| 25| — | 22| 45
LM139A, LM239A — | £t 12 — - -
LM339A - - - - 1 +2
Tmin< Tamb € Tmax - - 9 - - 8 -
LM139A, LM239A - - 4 - - -
LM339A -l -1-1-= - 4
input offset current to nA
Tamb= +25°C — | #3 | #25] — | 45| 60
Trin€ Tamb < Tmax - - +100; - - +150
Input bias current (Y or ) 8 nA
Tamb= +25°C - (Note 4} — | s 100} — | 25 | 260
TrminS Tamb € Tmax - — [ 80 ] - — | 400
Large signat voltage gain Ayp VimV
Vde=+15V, Tamb= +25°C, Ry 215 k2 - |20 | ~ — |20 -
LM139A, LM239A 50 200 —_ - - —
LM338A - — - 50 200 -
Supply current, R =, Tamb= +25°C (all comparators) Ice - 0.8 2 - 0.8 2 mA
Input common-mode voltage range Vi \'2
o . Vel o vée
Tamb = +28°C - {Note 5} 0 -1 5% - 15%
+ +
! Tmin<Tamb<Tmax 0 - vf sl - - v_c f
Differential input voitage (V|+=0 or V™ =0, if used) - Note 7 Vip - - 36 - — 36 v
LM139A, LIM239A - | = Vv&l - - | =
LIM339A - - - - - I vde
Low fevel output voltage (V™2 1V, V['=0 V, Ising<4 mA) VoL mv
Tamb = +25°C — |20 ] — | - | 280 ] 400
Trnin< Tamb < Trnax - - |70 | - — | 700
High tevel output current (V¥ 1V, V["=0 V} IoH
Tamb= +25°C, Vo=+5V — o1} - - o1} - nA
TrminS Tamb < Tmax. Vo= +30V - - ! - - 1 #A
Qutput sink cumrent 10{sink} mA
1 VT2V, Tamp=+26°C, V[F =0V, Vo< +1.5 V) 6 6 | — 6 6 |- —
Response time - (Note 6) tre us
(VL= +5V, R =5100 2, Viref)= +1.4 V, Tamb= +26°C) - 13 ] - - |13 ] -
Large signal response time (V| =5 V, e|=TTL, Ry =51009, tret ns
Vet = + 1.4 V, Tamp= +26°C) — Jaof — | - |30 -
3/10
THOMSON SEMICONDUCTORS
32
S

Powered by ICminer.com Electronic-Library Service CopyRight 2003



S 6 S-THOMSON 78C D l 2929237 000LLL? 7 I“
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ELECTRICAL CHARACTERISTICS T 93
\ LM2901, MC3302 : —40°C< Tamb < +85°C, V= +5V - 5-3

{Unless otherwise specified)
LM2901 MC3302
Characterlstic Symbol Unit
Min | Typ | Max [ Min | Typ | Max
Input offset voltage - {Note 3} i Vio mv’
Tamb = +25°C — 12| 7| - | %3 | 20
TminS Tamb < Tmax - 9 15 - - 40
Input offset current o nA
Tamb= +26°C - +5 | £50 - +3 | +100
Tmin€Tamb < Tmax - +50 | £200 - - +300
Input bias current {lF or 1) s nA
Tamb = +25°C - {Nate 4) — | 5 | 20| - | 25 | 500
Tmin< Tamb < Tmax — | 200 | 500 | - — | 1000
Large signal valtage gain Ayp VimV
Vo= +15 V, Tamb = +25°C, RL>15 kil) 2% | 100 | — 2 30 -
Supply current Icc mA
AL =, Tamb = +25°C (all comparators) - 0.8 2 — 0.8 2
Rp =0, Tamb= +25°C, Vic=+30V - 1 25 | - - -
Input common-mode voltage range Vi v
v v
Tamb= +25°C - (Note 5 0 - cC| o - cC
-1.8 -16
+ +
Tmin€ Tamb < Tmax 0 - V_cg 0 — ch
Differential input voitage (V" =0 or Vi~ =0, if used) - Note 7 Vip - ~ | Védel - — vl Vv
Low level output voltage (V[ 2 +1V, V|+=0 V, lsink €4 mA) VoL mV
Tamb= +25°C — 1 — | 40| - | 280 | 500
Tmin< Tamb € Tmax — |40} 700} - — ] 700
High level output current (V|+2 +1V, V|'=0 V) loH
Tamb= +25°C, Vo= 45V — e ] =] -for| — | na
Trin$ Tamb € Tmax, Vo= +30V - - 1 - - 1 BA
Output sink current 101sink} mA
Vi = +1V, Vi =0V, Tamp = +25°C, Vo< +15 V) 6 6 | - [ 16 | —
Response time Vi = +5 V (R =5100 . Tamb= +26°C) - Note 6 tre - 13 - — 1.3 - us
Large signal response time (V) = +6 V, e{=TTL, R =6100 Q, el ns
Visefy= +1.4 V, Tamh = +26°C) — a0 | -} - |0} -

Note 3 : At output switch point, Vo=1.4 V, Rg=0 with Vé’c=5 V, and over the full input common-mode rangs {0Vt Véc - 15V}

Note 4 : The direction of the input current is out of the IC due to the PNP input stage. This cutrent is ialt independent of the
state of the cutput, so no loading charge exists on the reference or input lines.

Nota 5 : The input common-mode voltage of either input signal voltage should not be allowed to go negative by more than 0:3 V. The upper
end of the common-mode voitage range is V@ — 1.5 V, but either ar both inputs can go to +30 V without damage.

Note 6 : The response time specified is for a 100 mV input step with 5 mV overdrive. For larger overdrive signals 300 ns can be obtained.

Note 7 : Positive excursions of input voltage may exceed the power supply level. As long as the other voltage remains within the common-mode

range, the comparator will provide a proper output state. The low input voltage state must not be tess than ~0.3V {or 0.3V bellow
the negative power supply, if used).
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LM139,A - LM339,A v
MC3302 7 7 3 - 5—3
SUPPLY CURRENT INPUT CURRENT
1] =—55°C 80 i
Tam,‘ =1 vi=ov | |
- 1 - Rj=1090
< 08 mb = 0°C -
3 L o -
=-55°C
- b
E os oz PR -
[ £ 40 | Tamp =0°C
3 T =+70°C 2
S 04 L~ amb 3] <
E ' +125°C ]
T = — [ - =
3 02 i 2B [T =12 T~
R Zoo T = +70°C]
L amb
0 ! 0 [ 1 L1 1
0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE {V) SUPPLY VOLTAGE (V)
RESPONSE TIME FOR VARIOUS INPUT
OUTPUT SATURATION VOLTAGE OVERDRIVES-NEGATIVE TRANSITION
101 1 ! ! ! —_1 “?" 6 l ] tnput overdrive =5 mV
_ Out of ion - o S T ot - T
2 2 4 lomv 8V
w100 3 N
‘(9 // > 3 <31 © 5.1 k2
3 T, =+125°C 5 2 0 +
g amb g 100 mV
z 10" 7, 5 1 —
] Tomb = —55°C d 4
5 , ) v/ 74 l s 0-- <
S 10° s 425 E
W7 AN g
@ 3 I ‘ l g —100 Tamb = +25°C
107 L4 - - ) E [
102 10° 10 10" 10 > 0 05 1 15 2
OUTPUT SINK CURRENT {mA) § TIME (us)
&
RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES - POSITIVE TRANSITION
s
o : Input overdrive =100 mV
Q
S N L1y
-l
<] \l 5mV
> 3
2 2O
g [Tl ]
E 1 +5v L]
2 4 ] 5.1_|
- P o kil <,
2 100 I eof
o 60—t Tab =+ 25°C E
e L 11w
5 T 11
2 0o 05 1 1.5 2
2 TIME {8}
F
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50 F—t Tamp = ¥ 25°C h

T T
6 05 1 15 2
TIME {us)

—
LM2901 / M ; 3 -y ; ;
SUPPLY CURRENT SUPPLY CURRENT
B ® T —-1—40=c
o 2 Tomb =400 g amb
g A £ w0 |
= / Tomp = 0°C r 5
E 1 t ';‘:-' Tamb =g°C
: s - ;
[ 40
7 o ]
3 // 2 T, =+25°C
» 08 7 g amb
4 Tomp = +85°C 2 3
3 L 5 20 T, =+85°C
2 06 P g amb,
. 7 r B l
0
0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
RESPONSE TIME FOR VARIOUS INPUT
OUTPUT SATURATION VOLTAGE . OVERDRIVES -NEGATIVE TRANSITION
) -
10 w 5 Input overdrive =5 mV
Q
z E 4 fomv T 48V
w
2 1o N g 3 X e 6.1 kQ
g Tomb =185°C 5 { 20 |
S 107 [Tamb =¥25°C g S (L |
z o
=] / 0
= = L <
Y . =0°C s 4 4
& 102 7 '\T amb__4°°C. E 0
E V amb 3 -50
® a_ T, =+ 25 °C
+ -100 amb
102 / ‘ 3 111
102 107 1w0® 10t 102 o 0 05 1 16 2
=1
OUTPUT SINK CURRENT (mA) z TIME (us)
RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES - POSITIVE TRANSITION
2 6 -
w Input overdrive = 100 mV
(2] 5
g 17
§ 3 \l 5mV’
S oy
& J{omv]]
5 1 +5V
=] 0 l 5.1_}
N P e k1L
E 100 T €0
w
Q
<
5
<]
b4
-
=]
o
H
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TYPICAL APPLICATIONS T__ 73-853

Vde=+5V

+5v

l BASIC COMPARATOR DRIVING CMOS DRIVING TTL

TYPICAL APPLICATION

Véc

TIME DELAY GENERATOR .

10 k2 15 kﬂn ljZOO k§2 30kn
10 M

10 kﬂl .
V
1/4 4 o P,

ﬁ to 3
30 ka
H]51 k8 10 M0

10 k0

v 3
CC —
l I +Viref)
[+]

INPUT GATING SIGNAL

O.OOI'J-

HF&
N

‘o Y

7110
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LM139, AsLM239,A*LM339,AsLM2901eMC3302 - ‘
TYPICAL APPLICATIONS (cgnﬁnued) 7- 73 -5—3

LOW FREQUENCY OP AMP

€0
100k = 0.6 puF
AV =100
LOW FREQUENCY OP AMP TRANSDUCER AMPLIFIER
(e =0 V for ej=0 V) +6V
Magnetic pick-up | | 10 k% 3kn
€0
1/4
"é LM133 —0
M

+6V

+B6V
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TYPICAL APPLICATIONS {continued) 7 - 7 3 's 3

TWO-DECADE HIGH-FREQUENCY VCO

+
100 kQ Vée
100 k2
3k0
50kQ _
F;aquancy contro! \
voltage input 174
Veontrol LM139 ~OOutput 1 LI
50 kQ [
OOutput/z\/\’
—O0 vder2
/
Vic=+30V LM'?
+280 mV<Veontrot S +50 V
700 Hz<fo< 100 kHz
LIMIT COMPARATOR /¢ CRYSTAL CONTROLLED OSCILLATOR -
cc(12 \Y]
vie
+Viref) O
high 200 k2 2kQ
100 k2
Lam
E; ° = vie
0.1 1F o | 1/4
e ¥ LM139 —0 e ©
3 +
2N 2222 ] _‘“]' -
+V(ref) O 200 k0 £=100 kHz
low
3
h
SPLIT-SUPPLY APPLICATIONS
ZERO CROSSING DETECTOR COMPARATOR WITH A NEGATIVE REFERENCE
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7-713-53

mm mn
. . 0254 85mos.
>t I I I I l ) * * 1 oy e jege 0085
{ i Y i 0.5 ma 3 0,265

0.83

£ 508 Iy 35 s .
= 6.2 4.0 0.2 .

1 i
o I o O ot B o W O e W

(
Oatum o SR 111 Komnal dimensica }
°'<: . 121 True geomatrical position Datom 0.35 .4

o 045 min.
IO LTI T 8.55 375 mox.
8.75
19.9mos 625
] 14 o ‘ | P
oN y DIN S04 . Y
A508 TO-16 TO-116 £ 105 C8-2 CB-51
cel DATA JEDEC SITELESC ,(m“ cel DATA. JEDEC SITELESC | cunconpuctons
CcB-2
DP SUFFIX €B-511
PLASTIC PACKAGE FP SUFFIX
DG SUFFIX

PLASTIC MICROPACKAGE
CERDIP PACKAGE

mm
. 8n y L86mor.
127 9.04
A2z H
] u | 18 i
L ! =
g,uglql Al
° _‘ - (; 44
9 1
B: i | ‘ 4
.LaLiL.i;{L*L*LQ_ ::g:
' 20 e
DIN '
MS004CB TMSC04CB CB-705
cet DATA. JEDEC sweese | THOMSON

CB-705
GC SUFFIX
. TRICECOP {LCC}

These specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages.
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