Electrical characteristics LM193; LM233, LM3583

4 Electrical characteristics
Table 3.  Vge* = +5W. V= OV, Tonp = +25 °C (unless otherwise specified)
LM193A - LM283A LM193- LM293
Symbol Parameter LECEA. LA Unit
Min. | Typ. Max. Min | Typ. Max.
Input offset vol F 1 2 1 5
Yie IEIr“,“,,, T It:?:u 4 u i
Input offset current 3 25 3 50
I nA
T = Tamt = Tonawe 100 150
; Input blas current (I* or 197 20 100 20 250 A
o Toruer = Tamts = Trnae 300 400
Large signel voltage gain
Ao Vee=15 VR =152 V=1V 11V =0 | =00 =0 200 Vimi/
Supply current (all comparators)
lee Veg =+5V, no load 045 1 D45 1 A
Ve =+30 ¥, mo load 0.6 25 0.6 25
Vg | Differential Input voltagel™ Vee® Vo'
Low lewel output voltage
War | Vig=-1V, Iy, =4 ma B0 400 &0 a0 | mv
Tonin = Tambe = Trnax 700 F00
High level output current
low  [Vep=Yo=30% Vg=1V¥ 0.1 01 nA
Tonin = Tame = Trnaxe 1 1 Y
Lok Output sink currant V=1 w V=15V B 1B B 18 mA
Responss time P
e H,_j:*l kirconnectsd 1o Vee* 3 13 ue
Large signal response tme
bet | A= 5.1 kitconnected to V" 300 300 ns
8= TTL."J'M‘ =+1.4V

1. ﬂnn:.ﬂp.ﬂ;aviilch painl, Vg= 1.4, A, = Owith Vigp* from 6 ¥ 0 30V, and over the full common-made range (0 V1o
el B .
2. The direction of the input current i out of the IC due 1o the PHP inpul stage. This current is essentially constant,
independent of the state of the output, 5o no leading charge exists on e reference of input lines.

3. Posifve excursions of inpul voltage may excesd the power supply level. As long as the other voltage remains within the
commor-mode range, the comparator will provide a proper outpul state. The low input vallage state must not be kess than
0.3 W jor 0.3 ¥ below the negative power supply, if used).

4. Tha respansa ime specified is for a 100 m¥ input step with 8 mV overdrive. For lsnger overdrive signals 300 ns can be
obtaned.
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LM193, LM293, LM393

Low power dual voltage comparators

Features
m Wide single-supply voltage range or dual
supplies: +2 WV to +36 Vor=1 Vio 218V

Wary low supply current (0.45 mA) indepandent
of supply voltage (1 mW/comparator at +5 V)

Law input bias current: 20 nA typ.
Law input offset curent: =3 nA typ.
Law input offset voltage: =1 mV typ.

Input common-mode woltage range includes
ground

Low ocutput saturation voltage: B0 mV typ.
(gink: = 4 mA)

m Differential input voltage range equal to the
supply voltage

m TTL, DTL, ECL, MOS5, CMOS compatible
outputs

m Available in DIPE, 50-8, TSS0PE, Mini50-8,
and DFME 2 x 2 mm packages

Description

Tha LM193, LM283, and LM393 devices consist
of two indepandant low voltage comparators
designed specifically to operate from a single
supply over a wida range of voltages. Operation
from split power supplies is also possible.

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

Datasheet —production data

L

DiPe
(plastic package)

S50-8
(plastic micropackage)

TS50P8
(thin shrink small outline package)

. g

MiniS0-8
(plastic micropackage)

<>

DFME 2 x 2 mm
(plastic micropackage)
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Absolute maximum ratings and operating conditions
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Electrical characteristics

3 Absolute maximum ratings and operating conditions

Table 1. Absolute maximum ratings

Symbol Parameter Value Unit
Ves Supply woltage +18 or 36 W
Vi Differential ingut voltage =35 W
Vin Input voltage 0.3 o +36 v

Olutput short-circult to ground!" Infinite
Thermal reskstance junction bo ambiéent’™!
508 125
T550P8 120
R AN
thia OIPs 85
MiniSO-3 180
DFMNB 2 = 2 mm 57
Thermal resistance junction o case
S0-8 40
TS50P8 a7
Rinje DIP8 a1 o
MiniS0-3 30
DFME 2 x 2 mm
T Mexirmem junciion temperabune 150 *C
Taig Storage lemperabure range -85 to +150 *C
HEM: hurman bady model H1B
EEﬁ!t-:I' MMz machine maodel M2
CDM: charged devica model cs

1. Short-circuits from the oulpat b Viae can cause axcessive heating and potental destruction. The maximum autput cwrent

is approcimately 20 mA independent of the magnitede af Weps.

2. Shori-circuits can cause axcessive heafing and destrucive dssipation. Valses s typicl.

3. ESD class definitian from AEC-0100:
HEM class H18: ESD voltage level from 500 ¥ to 1000 V
MM clags M2: ESD vohage lewvel from 100 ¥ to 200 ¥
CO class CB: ESD voliage lewel greater than 1500 .

Table 2. Operating conditions

Figure 3. Supply current vs. supply voltage Figured4. Input current vs. supply voltage
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Figure 5. Output saturation voltage vs. Figure 6. Response time for various input
output current overdrives - negative transition
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Figure 7. Response time for various input overdrives - positive transition

Symibol Parameter Value Unit
Voo Supply voltage (Vpe* - Vas') 2 1o 36 v
Common mode input voltage range (Ves*= 30 V™
Viem Tamp = +25°C 0o Vet -1.5 W
Tmﬁ Tm 51'“_-‘ ﬂtl:l"i'cc-"z
Operating free-alr temperature range
T LM193, LM183A -55 o +125 -
opar
LMZSE, LM283A -40 o +105
LMEZEE, LM383A Oto +70
1. The input common-made voltage of either input signal voltage should nat be allawed 1o go negative by more than 0.3 V.

e
The high end af the comman-made woltage range i Ve -1.5 W, but either or both inputs can go 1o +

W without damage.
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Typical applications
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5 Typical applications

Figure 8. Basic comparator

Figure 9. Driving TTL

Figure 14. Low frequency op amp with offset
adjust

Figure 15. Zero crossing detector
(single power supply)
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Figure 10. Low frequency op amp

Figure 11. Driving CMOS

Figure 16. Limit comparator

Figure 17. Crystal controlled oscillator
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Figure 13. Transducer amplifier

kel 1A

+5Y

20 Mo

10 ke

144D

fm 100 kHz
RS 200 kL2

*yirahy O

v
AR 45 AM L34E

Figure 18. Split-supply applications - zero Figure 18. Comparator with a negative
crossing detector reference
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Figure 20. Two-decade high frequency VCO
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Pin connections

Figure 1.

Pin connections (top view)

Schematic diagram

Figure 2. Schematic diagram (1/2 LM193)

Man-inwerting
input
Vi
IIID:-
Inwerting
input L1 ]
L] Yoo

14330

outi [1]
Ini- [2]
Inte [3]
vee [4]

E Yoo

6] In2-
5] In2s

ELURE )




