Philips Semiconductors Linear Product: Product specification

LM139/239/239A/339/339A
/LM2901/MC3302

Quad voltage comparator

DESCRIPTION PIN CONFIGURATION
The LM139 series consists of four independent precision voltage
comparators, with an offset voltage specification as low as 2.0mV D, F, N Packages

max for each comparator, which were designed specifically to ———
operate from a single powsr supply over a wide range of voltages. - OUTPUT 2 E E OUTPUT 3
Opoeration from split power supplies is also possible and the low
power supply current drain Is independent of the magnitude of the OUTPUT 4 E 13| ouTPUT 4
power supply voltage. These comparators also have a unigue Ve E E aND
characteristic in that the input common—mode voitage range
includes ground, even though they are operated from a single power INPUT 1 - E: E NPUT 4 +
supply voltage. INPUT 1+ E 10| WPUT4-
The LM139 series was designed to directly interface with TTL and - PUT
CMOS. When operated from both plus and minus power supplies, INPUT 1 E E WPUT3 +
the LM139 series will directly interface with MOS logic where their weur1+[7] 8] weura-
low power drain is a distinct advantage over standard comparators.
TOP VIEW

FEATURES
& Wide single supply voltage range 2.0Vpc to 36Vp¢ or dual

supplies £1.0Vp¢ to +18Vpg EQUIVALENT CIRCUIT
® Vory low supply current drain (0.8mA) independent of supply v

voltage (1.0mW/comparator at 5.0Vpc) be

® Low input biasing current 25nA

® Low input offset current £5nA and offset voltage

® Input common-mode voltage range includes ground
 Differential input voltage range equal to the power supply voitage

® |ow output 250mV at 4mA saturation voltage

® Output voltage compatible with TTL, DTL, ECL, MOS and CMOS a8
logic systems ) ar

APPLICATIONS * \ EL, =

® A/D converters = =

® Wide range VCO (1 Comparator Only)
® MOS clock generator

® High voltage logic gate

©® Multivibrators
ORDERING INFORMATION
DESCRIPTION - TEMPERATURE RANGE ORDER CODE DWG #

14-Pin Ceramic Dual In-Line Package (Cerdip) -55 to +125°C LM139F 0581B
14—Pin Plastic Dual In-Line Package (DIP) - —-25°C 1o +85°C LM233AN 04058
14-Pin Plastic Dual in-Line Package (DIP) —25°C to +85°C LM239N 04058
14~Pin Plastic Small Outline (SO) Package —25°C to +85°C LM239D 0175D
14-Pin Plastic Dual In-Line Package (DIP) —40°C to +85°C LM2901N 04058
14-Pin Plastic Small Outline (SO) Package ~40°C to +85°C LM2901D 0175D.
14~Pin Plastic Dual In-Line Package (DIP) 0to +70°C LM339AN 04058
14—Pin Plastic Small Outline (SQ) Package 0 to +70°C LM333D 0175D
14-Pin Plastic Dual In-Line Package (DIP) 0to +70°C LM339N 0405B
14-Pin Plastic Small Outline (SO) Package —40°C to +85°C MC3302D 0175D
14-Pin Ceramic Dual In-Line Package (Cardip) ~40°C to +85°C MC3302F 0581B
14~Pin Plastic Dual In-Line Package (DIP) —40°C to +85°C MC3302N 0405B
14-Pin Plastic Dual In-Line Package (DIP) —55 to +125°C LM139N 0405B
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Philips Semiconductors Linear Products

Product specification

Quad voltage comparator

LM139/239/239A/339/339A/

LM2901/MC3302
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Vee Vcc supply voltage 36 or+18 Voc
VpiFF Differential input voitage 36 Voc
Vin Input voltage -0.3 to +36 Voc
Po :'llaxim:xm p9we{ d:ssipation,
'A=25°C (still-air)
F package 1190 mw
N package 1420 mw
D package 1040 mw
Output short—circuit to ground? Continuous
in Input current (Vy<—0.3Vpe)3 50 mA
Ta Operating temperature range
LM139 -55to +125 °C
LM239/239A —2510 +85 °C
LM339/339A 0o +70 °C
LM2901/MC3302 -40 to +85 °C
Tsta Storage temperature range —65 to +150 °C
TsoLp Lead soldering temperature (10sec max) 300 °C
NOTES:
1. Derate above 25°C, at the following rates:
F Package at 9.5mwW/°C
N Package at 11.4mW/°C
D Package at 8.3mw/°C

2. Short circuits from the output to V+ can cause excessive heatin,

20mA independent of the magnitude of V+.

3. This input current will only exist when the volta
input PNP transistors becoming forward bias
NPN parasitic transistor action on the IC chi
level (or to ground for a large overdrive) for the time duration that an i
will reestablish when the input voitage, which was negative,
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g and eventual destruction. The maximum output current is approximately

ge at any of the input leads is driven negative. It is due to the collector—base junction of the
ed and thereby acting as input diode clamps. In addition to this diode action, there is also lateral
p. This transistor action can cause the oul

tput voltages of the comparators to go to the V+ voltage

again retumns to a value greater than —0.3Vpc.

283
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Philips Semiconductors Linear Products

Product specification

LM139/239/239A/339/339A/
LM2901/MC3302

Quad voltage comparator

DC AND AC ELECTRICAL CHARACTERISTICS

V4+=5Vpc, LM138: —55°C < Ta S 125°C; LM239/239A: ~25°C < Ta < 85°C; LM339/339A: 0°C < Tp < 70°C;; LM2901/MC3302: 40°C < Ta <

85°C, unless otherwise specified.

LM239A/339A
SYMBOL PARAMETER TEST CONDITIONS UNIT
Min Typ Max
Ta=25°C 1.0 +2.0 mv
Vos Input offset voltage? o \;Asr temp. +4.0 mv
V. Input common—mode voltage Ta=25°C 0 V+15 v
cm range® Over temp. 0 V+-2.0
Keep all
VibR Differential input voitage! Vins20Vpc V4 v
(or V- if need)
lings) OF lingy with output in
. linear range
IBIAS Input bias current? TA=25°g 25 250 nA
Over temp. 400 nA
ingy=hiNgE)
los Input offset current Ta=26°C 5.0 +50 nA
Over temp. +150 nA
Vine21Voe, VIN(+)=0,
loL Output sink current Vo<1.5Vpe, 6.0 16 mA
Ta=25°C
Vingz1Voe, Vine)=0
Output leakage current Vo=5Vpc, Ta=25°C 0.1 nA
Vo=30Vpc, over temp. 1.0 uA
R =ea
on comparators,
lec Supply current TA=25°C 08 | 20 mA
V+=30V
" R
Ay Voltage gain vﬂ g'\‘,‘;'c s0 | 200 VimV
Vine21Voe: ViNe=0,
VoL Saturation voltage ls‘;‘1=25° c 250 400 mv
Over temp. 700 mVv
tLsp Large-signal response time ViN=TTL loglch‘Lw:;g{ &%F::é;ygc’ VA=5Voc, 300 ns
™ Response timeS v“":svT[:‘i’zg';Zs -1k, 13 us
Sea notes at the end of the Electrical Characteristics.
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Philips Semiconductors Linear Products Product specification

LM139/239/239A/339/339A/
LM2901/MC3302

Quad voltage comparator

DC AND AC ELECTRICAL CHARACTERISTICS

V+=5Vpc, LM138: -65°C < Tp £ 125°C; LM239/239A: —25°C < T < 85°C; LM339/339A: 0°C < Ta £ 70°C; LM2901/MC3302: ~40°C < Tp < 85°C,
unless otherwise specified.

LM139 LM239/339
SYMBOL PARAMETER TEST CONDITIONS - UNIT
Min | Typ Max Min | Typ Max
Ta=25°C 2.0 5.0 2.0 5.0 mv
2 A
Vos Input offset voltage Over temp. 9.0 9.0 mv
v Input common—-mode voltage Ta=25°C 0 V+1.5 0 V+-1.5 v
oM range3 Over temp. 0 V+20| 0 V4-2.0
Keep all
Vior Differential input voltage’ ViNS20Vpe V4 V+ \
(or V- if need)
IIN(+) or llN(—) with output in
) input bias current* linear range
BIAS P Ta=25°C 25 100 25 | 250 nA
Over temp. 300 400 nA
Ingy—IiNG)
los Input offset current Ta=25°C +3.0 125 5.0 +50 nA
Qver temp. +100 +150 nA
Ving21Vpe, Vin(+)=0,
oL Output sink current Vo<1.5Vpg, 6.0 16 6.0 16 mA
Ta=25°C
Vingy21Vpe, ViN(-)=0
Vo=5Vpg,
Output leakage current Ta=25°C 0.1 0.1 nA
Vo=30Vpc,
over temp. 1.0 1.0 HA
Ry =co
| Sunot t on comparators,
cc upply curren Ta=25°C 0.8 2.0 0.8 2.0 mA
V+=30V
Ay Voltage gain \'?ﬁ}gs‘;"c 50 | 200 50 | 200 vy
Vine21Voe, Ving)=0,
. IsiNkS4mA
Vou Saturation voltage TA=25°C 250 | 400 250 | 400 | mv
Qver temp. 700 700 myv
. " Vin=TTL logic swing, Vgreg=1.4Vpc,
tisr Large—signal response time VaL=5Vpc, RL=5.1kQ, TA=25°C 300 300 ns
. VRL=5Vpc, RL=5.1kQ,
5 RL=5Vpe, AL
tr Response time! TA=25°C 1.3 1.3 us
See notes on following page.
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Philips Semiconductors Linear Products Product specification

LM139/239/239A/339/339A/

Quad voltage comparator LM2901/MC3302

DC AND AC ELECTRICAL CHARACTERISTICS
V4=5Vpc, LM139: —55°C < Ta < 125°C; LM239/239A: —25°C < Ta < 85°C; LM339/339A: 0°C < Ta < 70°C; LM2901/MC3302: ~40°C < TA < 85°C,

unless otherwise specified.
oL PARAMETER TEST CONDITIONS LM2301 Mmc3so2 UNIT
SYMB Min | Typ Max Min | Typ Max
Ta=25°C 2.0 17.0 +3.0 +20 mvV
Vos Input offsat voltage? Over temp. 9 | 15 0 | mv
v Input common-mode voltage Ta=25°C 0 V+-15]| © Vi+-1.5 v
™ range?® Over temp. 0 V+20| O V2.0
Keep all
Vior Differential input voltage? VinNe20Vpe V+ V+ v
{or V—if need)
lings) OF hing-) with output in
[ Input bias current* linear range
BIAS put bias curre Ta=25°C 25 250 25 500 nA
Over temp. 200 500 1000 nA
Iingy=ling)
los Input offset current Ta=25°C 5 150 15 +100 nA
Qver tamp. +50 +200 1300 nA
Vine21Voe, ViN(H=0, 60 | 16 6 | 16
loL Output sink current Vo<1.5Vpc, mA
Ta=25°C
Vinew21Voe, VinG-)=0
Vo=5Vpc,
Output leakage current Ta=25°C 0.1 0.1 nA
Vo=30Vpc,
over tamp. 1.0 1.0 HA
RL=c on all comparators, 8 i.8 mA
lcc Supply current Ta=25°C 0.8 2.0
R = on all comparators, V+=30V 1.0 25 mA
. RL215k<,
Ay Voltage gain V+=15Vpe 25 100 2 100 VimV
Vm(—)lZ‘ v:&' qu+)=°:
. SINKS4m,
Vou Saturation voliage Tp=25°C 400 150 | 400 | mv
Over temp. 400 700 700 mv
" Vin=TTL logic swing, Vagr=1.4Vpc,
tsr Large—signal response time VAL=5Voc, RL=5.1kQ, Th=25°C 300 300 ns
tr Response time5 VRL=5‘:.ZZ'225§ Ak, 1.3 1.3 ps

NOTES:

1.

[ I U

Positive excursions of input voltage may exceed the power supply level by 17V, 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 less than —0.3Vp¢ (or
0.3Vpc below the magnitude of the negative power supply, if used).

. At output switch paint, Vo = 1.4Vpg, Rg=02 with V+ from 5V to 30Vpg; and over the full input common-mode range (0Vpc to

V+ - 1.5Vpg). Inputs of unused comparators should be grounded.

. The input common—mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of

the common—mode voltage range is V+ — 1.5V, but either or both inputs can go to 30Vpg without damage.

. The direction of the input current is out of the IC due to the PNP input stage. This current is essentially constant, independent of the state of

the output so no loading change exists on the refersnce or input lines.

. The response time spacified is for a 100mV input step with a 5SmV overdrive. For larger overdrive signals, 300ns can be obtained (see typical

performance characteristics section).
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Philips Semiconductors Linear Products

Product specification
LM139/239/239A/339/339A/
Quad voltage comparator LM2901/MC3302
EQUIVALENT CIRCUIT
v+ v+
700k
Ve s 30k
FrequENes > -
VOLTAGE T 0.01uF 1/4LM339 —O OUTPUT 1
INPUT = v~ +
O OUTPUT 2
. MV
= + vt
1/4LM339
NOTES:
l’;:u?“”gg Ve =50vDg Two-Decade High—Frequency VCO +V (12vpc)
700H < fg = 100kHz 3
*VRepHIO
LAMP

+svpe 2N2222
60 *VReF LO =
Limit Comparator
+
+y
Fa4 - - svpe
100
*5vpe
o
360 vamaze v L _12v
Ty
+ REF 10KQ
+ {1.4Vpc)
VREF 3| _ -12Vpc =
100 v
-
Voo Voc TTL-to-MOS Logic Converter
360
+
*vReF2|
100 100k v+
*svpe
360 200kQ 20kQ
vt
o - o1F an o
REF 1 _ s vo
100k
100

CRYSTAL

Visible Voltage indicator 1- 100kHz

Crystal-Controlled Oscillator
NOTE:

input of unused should be g
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LM139/239/239A/339/339A/
Quad voltage comparator 1 M2901/MC3302

TYPICAL PERFORMANCE CHARACTERISTICS

Supply Current Input Current Output Saturation Voltage
10 80 T T 1 1 T 1
Ta -55°C
VIN (CM) =0 Vpc ’3 OUT OF |
~atl L) T
? 08 Ta=0°C 8 RN (CM) = 10k2 = SATURATION
£ 80 t S K
£ ~ . Ta=-55C g | | A
E 06 e Ta = +25°C g Ta=0°C E Ta=*125°C,//
o «< (A
> o4 L~ Ta = 470°C 3 40 ] - g 4711 = —559C]
g2 \
s |7 et | (== E 7/ 4
—— A = 125°C £ 20—t x 001
Loz [ | TA =+125°C Ta = +25°C 7&
= T = —— Tp = +70°C é} A Ta - +25°
FLe= ] P 1 Lt ool ZA Ll
° 10 2 % " 0 10 20 30 40 0.01 0.1 1.0 10 100
V4 — SUPPLY VOLTAGE — Vp¢ v +— SUPPLY VOLTAGE — Vpg 1o — OUTPUT SINK CURRENT (ma)
Response Time for Various Response Time for Various
Input Overdrives — Input Overdrives —
Negative Transition Positive Transition
8
"g‘ . 5mV = INPUT OVERDRIVE '§ 8 T INPUT OVERDRIVE = 100mV
B> sy 8, ° 1
CE 1 SE
Lo, p 20mV i 1 smv
2 g Ee ] I
2 ViN |, 3 2 ’ ’ 200 W —
4 | 100m L Vour 1 *sv
w o | 11 1.1 W o {1 J
2 : L I s 5% LF sk
§ 1 ° 1 g1’ Vin
E 2= | ovsnm:vsl.___ E Z o[ TAm2sc vout
1 1 L -___=
- - -1
g [ ] Ta=2s%¢ z @ I overomve | |
[ 05 10 15 20 o 05 10 15 20
TME —p sec TIME — p soc
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