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PRODUCT SPECIFICATIONS

- 57C 04698 D

LINEAR INTEGRATED CIRCUITS

~ Single-Supply
Quad Comparators

Raytheon

LM139/139A, 239/239A,
339/339A, 2901
RC3302

e

Features

® Input common mode voltage range includes
ground

m Wide single supply voltage range — 2V to 36V .

m Output compatible with TTL, DTL, ECL, MOS
and CMOS logic systems

m Very low supply current drain (0.8mA) inde-
pendent of supply voltage

Description

These devices offer higher frequency operation
and faster switching than can be had from inter-
nally compensated quad op amps. Intended for
single-supply applications, the Darlington PNP
input stage allows them to compare voltages
that include ground. The two-stage common-
emitter output circuit provides gain and output
sink capacity of 3.2mA at an output level of
400mV. The output collector is left open, per-
mitting the designer to drive devices in the range
of 2V to 36V.

Schematic Diagram (1/4 Shown)

They are intended for applications not needing
response time less than 1uS, but demanding
excellent op amp input parameters of offset volt-
age, current, and bias current, to ensure accurate
comparison with a reference voltage.

Mask Pattern

2 1

Die Size: 59 x 77 mils

Min. Pad Dimensions: 4 x 4 mils
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. LM139/139A, 239/239A, 339/339A, Single-Supply

LM2901, RC3302 Quad Comparators
A S —
T-73-53
Connection Information ~ Absolute Maximum Ratings
R Supply Voltage, +Vg ....covvnntn. +36 or +18V
Dual In L package RCB302 +v«evereennneeeens +28V or £14V
(Top Viow) g Differential Input VOtage «....vvvoen. +36V e
P RO3302 .+ v eeerninnenanneanennenes +28V ;
° O InputVoltage .......coveenvanen -0.3V to +36V
E 1__4] RC3302 ..ovevererrnnenncnons -0.3V to +28V
Output Short Circuit
|‘_2‘_ 1—_3\ toGround' .. ..iiiiiiiiiiianas Continuous
Input Current (Vi <-0.3V)% ....oeneens 50mA
i E A E Operating Temperature Range
' LMI39 .vieiiiiiiiieaan -55°C to +125°C
; LM239 ... ciiiiiiieneianans -25°C to +85°C
4 11 -------
: 4] [l LM339 ..uireerrrnnneeannnens 0°C to +70°C
i E _1_0_l LM2901/RC3302 ........... -40°C to +85°C
Storage Temperature Range
E —i-l Standard Packages ....... -65°C to +150°C
Micro-Pak (LM only) ...... -40°C to +125°C
E 3 Lead Soldering Temperature (10 Sec)
- Standard Packages ............... +300°C
65-00670A Micro-Pak (LM 10]1117) S +260°C
Pin Function 7 .
1 Output2 Ordering Information
2 Output 1 -
3 3 +Vg Operating
¥ 4 -Input 1 Part Number Package Temperature Range
5  +inputi LM339) Ceramic 0°C to +70°C
6  -lnput2 LM339M Micro-Pak 0°C to +70°C
7 Hnput2 LM339N Plastic 0°C to +70°C
8  -lnput3d LM339AJ Ceramic 0°C to +70°C
9  AHnput3 LM339AM Micro-Pak 0°C to +70°C
10 -Input4 LM339AN Plastic 0°C to +70°C
11 +nput 4 -
12 Ground LM2394 Ceramic -25°C to +85°C
13 Output 4 LM239N PlastI(_: -25°C to +85°C
14 Output 3 LM239AJ Ceramic -25°C to +85°C
p
LM239AN Plastic -25°C to +85°C
Thermal Characteristics H&’ggg& giggﬁg ;4188{2 frggg
M‘."f“";‘,"k ‘[‘,‘I'“‘i?d (‘:4'“*“." LM139) Ceramic | -55°C to +125°C
E Pl'“{!" olp e eﬁ;g‘“ LM139J/883C* Ceramic | -55°C to+125°C
: astie LM139AJ Ceramic | -55°Cto+125°C
Max. Junction Temp.| 125°C | 126°C | 175°C LM139AJ/883C* | Ceramic -55°C to +125°C
Max. Pp Tp < 50°C 300mW | 468mwW | 1042mW *MIL-STD-883, Level C Processing
Therm. Res. ¢ - — 60°C/W
Therm. Res. 6,0 | 200°C/W | 160°C/W | 120°C/W
For Ta > 50°C 50mW | 6.25mW | 8.38mW
Derate at + opereC per °C per°C L I
Raythesn . B ) . _ 7-5
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Single-Supply LM139/139A, 239/239A, 339/339A,
Quad Comparators LM2901, RC3302
. . e T-73-53
Electrical Characteristics (+vs = +5V?)
LM139A LM239A, 330A
Parameters Test Conditions Min | Typ | Max j Min | Typ | Max | Unils
input Offset Voltage Ta=+25°C8 +1.01 £20 +0 | 20 | mV
Input Bias Current %‘f‘jf?_‘gog’?a‘ Range 25 | 100 25 | 250 | nA
Input Offset Current Ta=+25°C +30| +25 +50 § +50 | nA
; Input Voltage Range Ta = +25°C % 0 f}/ 583 0 f}l g v
E Ry =< on ali Com-
Supply Current parators, Ta = +25°C 08 | 20 08 | 20 | mA
: RL = 15k, +Vg = +15V
: Large Signal Voltage Gain (To Support Large Vo 50 | 200 5 | 200 V/mV
Swing), Ta = +25°C
Viy = TTL Logic Swing,
. . VRer = 14V,
Large Signal Response Time VaL = 5V, R, = 51K, 300 300 nS
Ta=+25°C |
: Response Time ¥2‘-: g‘é%: 51ka, 13 13 S
. Vin-2 1V, Ving =0,
Qutput Sink Current Vo < 15V, Ta = +25°C 6.0 16 6.0 16 mA
L Vi = 1V, Vie = 0 '
1 H IN-= b VIN+ s
' Saturation Voltage I < AmA, Ty = +25°C 250 | 400 950 | 400 | mV
Vine = 1V, Viy-= 0,
Output Leakage Current Vo = 5V, Ta = +25°C 01 01 pA
Input Offset Voltage Note 8 +4.0 +40 | mV
input Offset Current . +100 +150 | nA
Input Bias Current Output in Linear Range 300 400 | nA
+Vg +Vg
input Voltage Range 0 20 0 20 v
. Vin-= 1V, Ve = 0,
Saturation Voltage Ik < 4mA 700 700 | mV
Output Leakage Current ¥'(:"; ?011\/ Vin-=0, 10 10 | wA
: ) ) Keep all Viys = OV
: Differential Input Voitage (or Vs, if used) 36 36 N

The information contained in this data sheet has been carefully compiled; howe
terms and conditions of any subsequent sale. Raytheon's liability shall be deter
representation as to application or use or that
reserves the right to change the circuitry and
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the circuits are either licensed or free

ver, it shall not by implication or otherwise become part of the
mined solely by its standard terms and conditions of sale. No
from patentinfringementis intended or implied. Raytheon
other data at any time without notice and assumes no liability for inadvertent errors.
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LM139/139A, 239/239A, 339/339A, Single-Supply '
i
LM2901, RC3302 Quad Comparators
Y ™~
. . o T-73-53
Electrical Characteristics (Continued) - -
LM139 LM239, 339
» Parameters Test Conditions Min{ Typ | Max | Min [ Typ | Max | Units
; Input Offset Voltage Ta=+25°C?8 +20 | 50 201 x50 | mV
H . Output in Linear Range,
‘ input Bias Current Tp = +25°C 4 25 100 25 250 { nA
Input Offset Current Tp=+25°C +30 | £25 +501 50 | nA
input Voltage Range Th=+25°C 0 P v
R == on all Com-
Supply Current parators, Ta = +25°C 08 | 20 08 | 20 { mA
RL = 15k, +Vg = 15V
Large Signal Voltage Gain (To Support Large Vg 200 200 VimV
Swing), Ta = +26°C
. Vin = TTL Logic Swing, ;
Large Signal Response Time Vaer = +14Y, 300 300 nS
. ‘ VpL =+5V, B = 5.1k,
Ta=+25°C :
: . Vi = 5V, R = 5.1kq, i
i Response Time T2L= +25°é-6 13 13 uS ;
: . Vin- = 1V, Ving =0, :
. Output Sink Current Vo< 15V, Ta = 425°C 60| 1 60| 1 mA ,
Vin-=1V, Vi, = 0,
» Output Voltage VoL loik < 4mA., T = +25°C 250 | 400 250 | 400 | mV
Vine = 1V Vin- =0, '
Output Leakage Current Vg = +5V, Ta = +25°C 01 01 uA
i input Offset Voltage Note 8 0 +90 { mV
; Input Offset Current +100 +150 | nA
’ Input Bias Current Output in Linear Range 300 400 | nA
Input Voltage Range 0 3’ 8 0 '_?l 8 Vv
Vin-= 1V, Vine =0, '
Output Voltage Vgr. Ik < 4mA 700 700 | mV
, Vine 2V, Vin- =0,
i Output Leakage Current Vg = 30V 1.0 1.0 pA
‘ , . Keep alf Viys = 0V
i Differential Input Voltage (or ~Vs, if used)’ 36 36 v
7-7
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Single-Supply LM139/139A, 239/239A, 339/339A,
Quad Comparators LM2901, RC3302
_ T-73-53
Electrical Characteristics (Continued) :
Lmza01 RC3302
Parameters Test Conditions Min| Typ | Max | Min { Typ | Max | Units
Input Offset Voltage Ty =425°C ¢ 20| 70 § +30) £20 | mV
. Output in Linear Range,
Input Bias Current Tp = 425°C ¢ 25 | 250 25 | 50 | nA
input Offset Gurrent Ta = +26°C +50 | 50 30| £100 | nA
Input Voltage Range Tp=+25°CS 0 ﬂlg 0 “_L1Vg v
- R =«onall Com-
. parators, Tp = +25°C 08 | 20 08 ] 20 ; mA
Supply Current R Ve =30V
L = m' S = A
Tp = 425°C 10 | 25 mA
: R_ = 15kQ, +Vg = 15V
Large Signal Voltage Gain (To Support Large Vg 25 100 20 30 VimV
Swing), Ta = +25°C
Vin = TTL Logic Swing,
Large Signal Response Time Vaer = +14V, 300 300 nS
g p VRL = +5V, R, = 5.1k0,
Ta=+25°C
L VRL =5V, R = 5.1k,
Response Time T =+25°C 13 13 us
. Vin-= 1V Vine =0,
Output Sink Current Vo< 15V, Ta = +25°C 601 16 20 | 16 mA
Vin-= 1V, Vins =0,
Output Voltage Vg Ik < 4MA, Tp = +25°C 400 250 | 500 | mV
Vit = 1V, Vin-=0,
Output Leakage Current ] | Vo=V Ta= 105°C 01 041 uhA
Input Offset Voltage " | Note8 490 | +15 +40 | mV
Input Offset Current 50 200 300 | nA
Input Bias Gurrent Qutput in Linear Range 200 | 500 1000 | nA
+Vg +Vg
Input Voltage Range 0 20 0 20 v
Vin-2 1V, Vi =0,
Output Voltage VoL Ik < 4MA 400 { 700 700 | mV
Vine = 1V, Vin-=0,
Output Leakage Current Vp = 30V 1.0 1.0 uA
) . Keep all Viys =0V
Differential Input Voltage (or -V, if used)” 0 +Vg +Vg vV
7-8 Raytheon
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LIM139/139A, 239/239A, 339/339A, Single-Supply
LM2901, RC3302 Quad Comparators
Electrical Characteristics (Continued) :

Notes: 1. Short circuits from the output to +Vg can cause excessive heating and eventual destruction. The maximum output
current is approximately 20mA independent of the magnitude of +Vs.

2. This input current will only exist when the voltage atany of the input leads is driven negative. Itis due to the collector
base junction of the input PNP transistors becoming forward biased and thereby acting as input diode clamps. In
addition to this diode action, there is also tateral NPN parasitic transistor action onthe IC chip. This transistor action
can cause the output voltage of the comparators to go to the +Vg voltage level (or to ground for a large overdrive) for
the time duration that an input is driven negative. This is not destructive and normal output states will re-establish
when the input voltage, which was negative, again returns to a value greater than -0.3V.

3. These specifications apply for +Vg = 5V and -55°C < Tp = +125°C, unless otherwise stated. With the LM239 all
temperature specifications are limited to -25°C< T, < +85° C, the LM339 temperature specifications are limited to
0°C < Tp < +70°C, and the LM2901, RC3302 temperature range is -40°C < Tp = +85°C.

: 4. The direction of the input current is out of the IC due to the PNP input state. This current is essentially constant,
: independent of the state of the output so no loading change exists on the reference or input lines.

5. The input common mode voltage or either input signai voltage should not be allowed to go negative by more than
0.3V. The upper end of the common mode voltage range is +Vg -1.5V, but either or both inputs can go to +30V
without damage. - - .

6. Theresponse time specified is fora 100mV input step with 5mv overdrive. For larger overdrive signals 300nS can be
obtained. See Typical Performance Characteristics section.

7. Positive excursions of input voltage may exceed the power supply level. Aslong 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
less than -0.3V (or 0.3V below the magnitude of the negative power supply, if used).

8. Atoutput switch point, Vo = 1.4V, Rg = 02 with +Vs from 5V; and over the full input common mode range (OV to +Vsg
-1.5V).

9. For input signals that exceed +Vg, only the overdriven comparator is affected. With a 5V supply, Vi should be
limited to 25V max, and a limiting resistor should be used on all inputs that might exceed the positive supply.

Amem st
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Single-Supply LM139/139A, 239/239A, 339/339A,
Quad Comparators : LM2901, RC3302
N — T-73-53
Typical Performance Characteristics LM139/139A, 239/239A, 339/339A, RC3302 )
Supply Current Input Current
5 10 — 80
- 550 ] |
5 — T | Viniow = VDG
¥ 08 Ta= 00 Riniem = 10°02
1 = | Al g ® Ta = -B5°C
: SR = Ta=+25°C | z —
§ £ S | = Ta=0°C
| 5 Ta=+70°C] g 40
i > 04 ' a3
i E - s E
!, (7] 02 P i A= . = 90 Ta = +25°C «
: RL== g Ta=+70°C i
| 2 | Ta=+125°C &
0 0 1 1
0 10 2 ) 40 0 10 20 30 40
Supply Vultage V) Lo Supply Current (V)
Output Saturation Voitage
10 T T
: . S ?S:a?iton
t oal
o I/
] 5 =z
s L
2 E 01 Ta= 7125«’0/4/ Th =-55°C
e £ -
¥ 2 oot Pz 1
¢ ' A7 N Ta=125eC 3
}' / A 1 2
4 ]
0001 L I 8
0.01 0.1 10 10 100
. . Output Sink Current (mA)
!
Response Time for Various Input Overdrives Negative Transition
6.0
o I by
s, \ 1{ 1 Input Overdrive = 50mv
8 4.0
2 4 | | S 5K
‘éa 2'0 ‘ 20mV Vin s
© 1:0 100mV-—} —O Vour
0 \
gg 0 4 >
sz ¥ Th=25°C =
ol ]
0 05 10 15 20 s oen
Time {8
7-10 . Raytheon
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-’ LM139/139A, 239/239A, 339/339A, Single-Supply
LM2901, RC3302 Quad Comparators
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T-73-53
Typical Performance Characteristics (Continued) LM139/139A, 239/239A, 339/339A, RC3302
Response Time for Various Input Overdrive Positive Transition
E 60 < Input Overdrive = 100mV W
: 50 '
: g \\/ I'go - II
- -
‘s FEIN I i " 5K
S 0 /1 [ 5mV Vour
Es 10%‘ < =
I § ; o Ta=25°C as
E7
0 05 10 15 20 feraomaTa
Time (uS)
Typical Performance Characteristics LM2901
; Supply Current Input Current
’ YRt T = 40°C ® -
| T?= ~40°C
I z 10— ' g o
E | A — 6| =4
- ‘E [ g T@ =0°C
i': é 08 7 ] — Tp=+25°C] g 40 i
v 2 A = Ta=+25°C —
- & 06 . g 9 — | - :‘c il 3
Ta = +85°C—{ B Ta= % 2
£ oL~ | ] ¢ 0 | l 8
] 0 10 20 30 4 ' 0 10 20 30 420
; Supply Veltage (V) Supply Valtage (V)
: Output Saturation Voitage
10
s W0 Th= 485°C
N s 1
{ % o Ta = +25°C-
% A Ta=0°C
2 o)L ,/ l .
/4% - Ta=40C g
v A [ | 3
0.01 0.1 10 10 100
Output Sink Current (mA}
Raytheen 7-11
S ) )




Nk man am i el e e [ SRR T SO IEIEE SPPRCRIEIPERSEE S s i s o h e s

RAYTHEON~ SEMICONDUCTOR 57 DEI 75973L0 0004706 4 r

F 1597360 RAVIHEON CO»
Single-Supply LM139/139A, 239/239A, 339/339A,
Quad Comparators LM2901, RC330_2

T-73-53

"~ 57C 04706 D

Typical Performance Characteristics (Continued) LM2901

Response Time for Various Input Overdrives Negative Transition

60 +5V i
50 | [T ] i

4'2 100mV -
30 ™ 5.1K

20
10 20my _ Vour

[V
e =g
50 Ta =I +25° IC

10 1

— I|'1put Overdrive = 5.0mV

Dutput Voltage
Vo[V

|||—

Input \oltage
Vi [mV)

£5-00631A

0 05 1.0 15 20
Time {S)

Response Time for Various Input Overdrives Positive Transition

6.0
W NH T H
Zg 111 Jsmv Vin S 51K
o A £ oo
i 0 ] 11 |
100 Ta= +25°C - f
50 —
0

 Input Overdrive = 100mV v

AAA,
=

Output Voltage
Vo V)

Input Voltage
Uiy (mV)

85-00692A

0 0.5 1.0 15 2.0
Time [x8)

7-12 » Raytheon
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LM139/139A, 239/239A, 339/339A, Single-Supply
LM2901, RC3302 Quad Comparators
T-73-53

Typical Applications — Single Supply (+Vs = +15V)

+5V

Driving TTL

Driving CMOS Comparator With Hysteresis

+5Y +5V
e
Vin N3 ;: 3.0K
10K % 339 Vo
o AN A
6£5-00672A - e —
#"'AV
1M 65-00673A
Limit Comparator
+Vg (12V)
2Rs <
+Vpgr High O—AWA——] + S 10K
339 Leme
Rs p
Vin
+
= 2Rs % 339 NP222
o—W—-
+VRer Low =
65-00675A

One-Shot Multivibrator With Input Lock Out -

+Vsg
> g
SiM SIM S 10M $ 560K $ 15K
1» b3 < > >
Jook w — +Vs
s =

Vik O—WVW +
% 338 + g t 0
4V 1 o U .
tus{|— % A7 WFT wes>—t

10M
—AAN
P &
j; 240K
AGAZ% 65-00676A
vy —

7-13
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Single-Supply LM139/139A 239/239A, 339/339A,
Quad Comparators . LM2901, RC3302
_
T-73-53
Typical Applications — Single Supply (Continued)
Zero Crossing Detector (Single Power Supply) Low Frequency Op Amp
¥ +Vs
: T +Vs
; 100K § 100K
H stk 5K T ¥ 251K 5
! Vin O—AA AAA- -
! 1N914 %33 OV Yo
) +
) J—‘M
3k = 05uF !
<
i TTL to MOS Logic Converter )
R D2
100K 1N914
: 80 +Vg
i h to
t
™
W
3 *For large ratis of R1/R2.
J_L . can be omitte
!
7-14 | Raytheon
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LM139/139A, 239/239A, 339/339A, Single-Supply

LM2901, RC3302 Quad Comparators

T-73-53
Typical Applications — Split Supply (+Vs =+15V and -Vs = -15V)
Zero Crossing Detector Comparator With a Negative Reference
+Vs ;
-Vg  ssooun -z

Raythoen . 7-15 -
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