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SCS-THOMSON  LM193,A-LM293,A
‘7[ MICROELEGTRONICS ~ LM393,A-LM2903

LOW POWER LOW OFFSET
VOLTAGE DUAL COMPARATORS

S 6 S=THOMSON 30E D
= WIDE SINGLE SUPPLY VOLTAGE RANGE OR

DUAL SUPPLIES+2VTO+38VORx1VTO
+18V f
= VERY LOW SUPPLY CURRENT DRAIN § W
(0.4 mA) INDEPENDENT OF SUPPLY
VOLTAGE (1 mW/comparator at + 5 V) H N
= LOW INPUT BIAS CURRENT : 25 nATYP TO99 DIP8

= LOW INPUT OFFSET CURRENT : 5 nATYP {Metal Can) (Plastic Package)
» LOW INPUT OFFSET VOLTAGE : £ 1 mV TYP

= INPUT COMMON-MODE VOLTAGE RANGE CERJDIPB
:-I\(IDCLUDES GROUND ) (Cerdip Package)
= LOW OUTPUT SATURATION VOLTAGE :
250 mV TYP. (lo = 4 mA)
» DIFFERENTIAL INPUT VOLTAGE RANGE TO
THE SUPPLY VOLTAGE -
= TTL, DTL, ECL, MOS, CMOS COMPATIBLE R
OUTPUTS -
D GC
S08 LCC20
DESCRIPTION (Plastic Micropackage) Tricecop {LCC)

These devices consist of two independent precision
voltage comparators with an offset voltage specifi-
cations as low as 2 mV max for LM393A, LM293A

ORDER CODES

and LM193A.
All these comparators were designed specifically to Part | Temperature Package
operate from a single power supply over a wide Number Range H{N|Dlagc|J
range of voltages. Operation from split power sup- LM193,A|-55t0+125°C| o | o | » | o | ®
plies is also possible. LM293,A(-40to +105°C| @ [ o | @ .
These comparators also have a unique characteris- tmgggf ~ 2&‘:;]?;?00 i ¢ .
tics in that the input common-mode voltage range —
includes ground even through operated from a sin- Note : Hi-Rel Versions Available
gle power supply voltage. Examples : LM193H, LM393D
PIN CONNECTIONS (top views)
TO99 DIP8 Lcc20
CERDIP8
sS08
1 ~ He 1w -NC
~ 2- Cutput 1 Non inverting
2 Eg :1 3- NC input 2
s— 4 1{s 4-nc NC
E 5 5 - Inverting input 1 NC
4 6- NC - Inverting input 2
7 - Non-inverting 910111213 - NC
1- Output 1 5 - Non-inverting input 2 input 1 - Qutput 2
2 - Inverting Input 1 6 - Inverling input 2 8- NC NC
3 - Non-inverting input 1 7 - Output 2 9- NC - NC
4-Veo 8- Ve 10- Voo - Vo
December 1988 it
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LM193,A-LM293,A-LM393,A-LM2903 - 7qaq237 ngg],q’? q -

S G S-THOMSON T—73—-53 30E D

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter LM193, A | LM293, A Lllv:v?gg(’): Unit
Veo | Supply Voltage +1810368 | +181036 | +181t036 v
Vip | Differential Input Voltage 38 38 36 v

Vi Input Voltage -03t0+36 [-03t0+36 |-03to+36 \
Output Short-circuit to Ground — (note 2) Continuous Continuous Continuous
Ptot Power: Dissipation — (note 1) 830 830 570 mw
LM393AH 830
Toper | Operating Free-air Temperature Range —B85to+ 125 | —2510 + 85 0to+70 °C
LM2903 —~40to + 105
Tstg Storage Temperature Range —~ 6510+ 150 |—651t0 + 160~ 65t0 + 160| °C

Notes : 1. For operating at high temperatures the LIM393, LM393A, LM2903 must be derated based on a + 125 °C max juncuon temperalure
and a thermal resistance of 175 *C/W which applies for the devices soldered on a printed circuit board, operating in a still air am-
bient, The LM393, LM393A, LM293 and LM293A must be derated based on a + 150 "C max junclion temperature.

2. Short-circuit from the output to Ve can cause excessive heating and eventual destruction. The maximum output current is approxi-
mately 20 mA, independent of the magnituds of Vec.

SCHEMATIC DIAGRAM (1/2 LM193)

Non-inverting input [ }—4

. Inverting
o input D
E88LM193-01
Inverting | Non-inverting _ +
CASE Outputs Inputs Inputs Voo Viée N.C.
TO99
R so08 1,7 3,5 2,6 4 8 -
E DIP8
L Lcc20 2,17 7,12 5,15 10 20 *
* LCC20 : Other pins are not connected.
21 37 SGS-THOMSON
YJ foicronEoTRCR TS
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ELECTRICAL CHARACTERISTICS > & S-THOMSON J0E D
LM393A / LM393 : 0C<Tams+ 70°C :
LM293A / LM293 / LM2903 : —40°C<Tamp <+ 105 C T-73-53
LM193A / LM193 P =55 C<Tymp $+125°C
*=2Vée=+5V, Vgc=GND
(unless otherwise specified)
LM193A - LM293A LM193 - LM293
Symbol Parameter LM393A LM393 - LM2903 | ynit
Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Input Offset Voltage — (note 3) mV
Tamp =+ 25 °C 1 2 1 5
Trin € Tamb < Trmax - 4 9
lig Input Bias Current — (note 4) nA
Tamb =+ 25 °C 25 | 100 25 | 250
Trin £ Tamb S Tmax 300 400
lio Input Offset Gurrent nA
Tamb =+ 25 °C 3 25 5 50
Tmin < Tamb < Tmax 100 150
Avp Large Signal Voltage Gain VimVv
(Véc=+15V,Va=+ 10V, RL 2 15 kQ)
Tamb =+ 25 °C 50 | 200 25 | 200
lee Supply Current, no Load mA
(all comparators)
Tamb =25 °C 0.4 1 0.4 1
Véc=30V 1 2.5 1 25
Vi Input Voltage Range — (note 5) \
V&e Ve
Tamb =+ 26 °C 0 -15| © -15
Tmin € Tams < Trmax 0 \fég 0 \_/_620
Vip Differential Input Voltage M . .
(Vi*=0Vorifused V,” =0 V) — (note 7) Vée Vée v
los Output Sink Current mA
Vit=0V,Vi"21V,Vo<+15V
Tamp =25 °C 6 16 6 186
Vor Low Level Output Voltage mv
ViTz=1V,Vi* =0V, lgs <=4 mA
Tamb =25 °C 250 | 400 250 | 400
Trmin < Tamb < Trmax 700 700
lon High Level Output Current nA
Vi*21V,V, =0V
Tamb =25°C,Vo =+5V 0.1 0.1
Trmin < Tamb < Tmax, Vo =+ 30V 1000 1000
Ly7 S65:THOMSON i
MICREELECTRENICS
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N 6 S-THOMSON . 30E D
ELECTRICAL CHARACTERISTICS (continued) T-73-.53 )
LM193A - LM293A| LM193 - LM293
Symbol Parameter LM393A LM393 - LM2903 | unit
Min. | Typ. | Max. | Min. [ Typ. [Max.
tre Response Time ' us
VL =+ 56V, RL =5.1 kQ ~ (note 6)
R Tamb =25 °C 1.3 1.3
) trel Large Signal Response Time ns
0 =TTL,Vie =+14V,VL=+8YV
P Tamb =25 °C 300 300
Notes : 3. Atoulput switch point, Vo= 1.4 V, Rs = 0 with Visc from 5 V o 30 V the full Input common-mode range (0 Vto Veo - 1.5 V).

4/11

4, The dlrection of the Input current fs out of the IC due to the PNP Input stagfle. This current Is essentially constant, Indepandent of the
nes,

N o

state of the output, so no loading charge exists on the reference or Input
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 voltage range is Vec ~ 1.5 V, but elther or both Inputs can go to + 30 V without damage.

, The response time specified Is for a 100 mV Input step with 5 mV overdrive, For larger overdrive signals 300 ns can be obtalned.
. Positlve excurslons of input voltage may exceed the power sup%l_il level, As long as the other voltage remains within the common-

mads range the comparator will provide a proper output state. The low Input voitage state must not be less than~ 0.3V (or 0.3V
below the negative power supply, if used),
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T-73-53

LM193,A - LM393,A

SUPPLY CURRENT INPUT CURRENT
— 80 i
P~ T R=10°0
z 08 Tamb = TC “E 60
£ - he T =—55°C
z 06 T =+25°C g [ ——
E B ambAH_‘ E 40 .._.Tamb =0°C
3
3 o4 5 LA T, b = 1 70°C 2 <
> 2 . X
p } =  N—
& 'amb e E 2 'Tl' =+12556. —Tamb = +26°C
5 02 amb C
7] R =°° I I L —Tamp = +70°C
0 1 0 i L1 1 :
0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE {V)
E88LM193-02 E88LM193-03
S-THOMSON 30E D
S 6 RESPONSE TIME FOR VARIOUS INPUT
QUTPUT SATURATION VOLTAGE __ OVERDRIVES - NEGATIVE TRANSITION
- 2
101 LI LI ‘ _1 w 6 I input overdrive :5 mV
- | Out of saturation ' | R g 5 T 5V
2 { 5 4 |20mv 44
w 0 o
g 10 > 3 ™~ 5.1 k2
3 =+ 125° § 2 | 0 1
g . Tamp =+ 125°C/4 B Joomy ,
z 107 17/ ° t
T =_55°
o // amb = ~55°C s 0 1
= y. V 1 £ 0 [ [
2
2 10 7, — w
2 S 5
“u / ] J ‘ B ~100 Tamb = +25°C
103 2 (24 TS
102 107 10° 10" 10?2 5 6 05 1 15 2
Q.
OUTPUT SINK CURRENT (mA) z TIME {us)
E88LM193-04 E8BLM193-05
RESPONSE TIME FOR VARIQUS INPUT
OVERDRIVES - POSITIVE TRANSITION
2 5
3 Input overdrive =100 mV
5
& N [
3 ! N smv |
> 3 ua
5, Iy
%
v
5 4 [ Jzomv ] w5v 1]
° % | -y 51 i
- 4 e ™ !!ku -
> | .
_E_ 100 r—{"/ - eQ
w 50—+t Tamb= +26°C [
g A1
g TITTT
>
e 0 05 1 15 2
2
g TIME (us)
= E88LM193-06
37 S6S-THOMSON s
Y/ icromEcTRONSS
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el LM293,A - LM2903
; SUPPLY GURRENT INPUT CURRENT
80 )
=_40°C—] I Tamb =~40°C
<4 = 60
E po
o / é -
2 =4269C = amb
w B
£ = 8 40 1
w
a < T —+25°C
o amb
E =485C i 0
> 2 =
5 3 2 Tomi, =+85°C
7] Z i
. 0
J 0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
: E68LM193-07 E88LM193-08
S G S," THOMSON 0E D RESPONSE TIME FOR VARIOUS INPUT
OUTPUT SATURATION VOLTAGE < OVERDRIVES - NEGATIVE TRANSITION
101 ;g": 6 l Input overdrive -5 mV
z g 5 ! 5V
w g 4 laomv
0
2 10 > 3 o~ L e k4
=1 =
o E’_ 2 €0
> ] 5 1 100 mV
g w0 3 !
-
& 2 1
2 -2 E 0
= 10
g & 50
g —100 Tamb = +25°C 4
103 o | I
-2 1 0 1 2 >
10 10 10 10 10 l:-) (] 0.5 1 1.5 2
OUTPUT SINK CURRENT {mA| z : TIME (ps)
EB8LM193-09 E8BLM193-10
RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES - POSITIVE TRANSITION
E 6 I Input overdiive = 100 mV
w5
g
:_l; 4
g 3
§ 2
E 1
=2
290
£ 100
‘-g" 50
K 0
o
>
[
2
-8
2 TIME (zs)
E88LM193-11
611 [yy SGS-THOMSON
Y/ suchoeoTROMES
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TYPICAL APPLICATIONS S 6 S-THOMION - 30E D
—
BASIC COMPARATOR DRIVING CMOS T-73-53 .

E88LM183-12 EBBLM193-13
DRIVING TTL LOW FREQUENCY OP AMP
+BV +5V

15 k2

——O

o > 10kR '

! 127 ] & p—o €0

LM193 |
+V(ref) - -5 uF
1 & pb—o l
\N A\
E88LM193-14 E88LM193-15
LOW FREQUENCY OP AMP TRANSDUCER AMPLIFIER
gV +5V
Magnetic pick-up 10ka 3k
N 2222 = €0
i 12
0.5 uF g LM193 p—O
100k & 20 Ms2
l 1k Ay =100 el0 gwmm
E88LM193-16 A EBBLM193-17
LS SGS-THOMSO 7
S/ 4 m@m@lsﬁ'g@%s::g
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$ 6 S-THOMSON 30E D
LOW FREQUENCY OP AMP WITH OFFSET ZERO CROSSING DETECTOR
ADJUST (SINGLE POWER SUPPLY)
15V N T"73~537:(; T L5V
Offset adjust T 100 K2 +6V

100 k§2
5,1 k2

6,1 ka2

2N 2222

—0 20 M§2
} 10 k2
L)
E£88LM193-18 ] E8BLM193-19
TWO DECADES HIGH FREQUENCY VCO
v+ v
ce 100 k2 ce
100 k2 |
Frequency control 500 pF 3kit
voltage input 50k
Qutput 1
V contrel o I
50 kS2
o W
Qutput 2
Vic=+30V LMis3
+260 mV<Veonol$ +60 V g
700 Hz< f< 100 kHz E88LM193-20
LIMIT COMPARATOR CRYSTAL CONTROLLED OSCILLATOR
O Vichzvi v
200 kg2 2k
+V fref)
High —————
100 k2
A v
8 Lamp 12 o
0.1 pF
i LMig3 e 0
ep f +
2N 2222 D
o 200 k$2 f=100 kHz
+Viet)
Low ™ E88LM193-21 WY E88LM193-22

8/11

‘ SGS-THOMSO
>/ 4 Msgﬁ@ztﬁgwlﬁ"@f@:@g
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M 7929237 0023154 - LM193,A-LM293,A-LM393,A-LM2903

S 6 S-THOMSON J0E D
SPLIT-SUPPLY APPLICATIONS
ZERO CROSSING DETECTOR COMPARATOR WITH A NEGATIVE
REFERENCE —
1-73-53 :

Eg8LM193-23 EB8LM193-24

57 SGS-THOMSON ot
Y/ ircromEcTRoNES
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G S-THOMSON J0E D
PACKAGE MECHANICAL DATA -
8 PINS — PLASTIC DIP © T-73-53
mm e=2.54 e e e - 09 max.
(2) T
! % T 0.51 min.
' I
) [ L /
/ ' \
; v
\
j .\
02 iy 2\
03 | Qe
762 S5
1.27mox. __|‘ >"_ «!:27 max. (2)
8 5
il N Wi
Datum
{1} Nominal dimension
or 39——'—_——"— 635(1) {2) True geometrical position
o
[ I Iy I I L
10mas, 4

8 Pins

8 PINS — PLASTIC MICROPACKAGE (SO)

mm

e=127 | e le | e o 01185
] ] 0:265
1 ' ) . 0.63
max.
]
' N v min.
h ﬁ |
e
8 5 T
59 39 0.1
6,2 4.0 02
— | |
- [
04 |
Datum - 0,35 min.
0,45
- 4.75 1.75 max.

4,95

PU 8 Pins

-10M1

‘ SGS-THOMSON
Y/ wcreriEeTronies
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M 7929237 0023156 T 1N LM193,A-LM293,A-LM393,A-LM2903

PACKAGE MECHANICAL DATA (continued)
8 PINS —~ METAL CAN TO99

S 6 S-THOMSON 30E D
mm 9 508 0.72
T-73-53
Pin
4.20
469
1 >
\
026
1.01
12,7 min.
] 8FINS
0.407
0,508
20 PINS — TRICECOP (LCC)
mm 8.74 | .86 max,
1.27 9.04
14 18
F
13 : 19 :-
! i
Output n21
; % _ ‘'l
. 2.16
0.64
14 3
8 4
e=127 | el elelel Datum 8.74
9.04
20 PINS

o 11/
"7 gqﬁs THOMSON

ICRCELECTRTHMICS
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