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LINEAR TYPES TL820M, TIL820C
INTEGRATED DUAL DIFFERENTIAL COMPARATORS

CIRCUITS D996, OCTOBER 1977 REVISED AUGUST 1983

® Fast Response Times J OR N DUAL-IN-LINE
. L, PACKAGE {TOP VIEW)
® High Differential Voltage Amplification
. out [+ Wl vee =
® Low Offset Characteristics COMP 1 ne [z 13 IN- COMP 1
® Outputs Compatible with Most TTL Circuits vee+[s3 12[] IN+
NC[]s 11[JGND
description IN+ (s 1o[J vee +
The TL820 is an i d version of the TL720 dual comp 2 - sldne CoMmP 2
e TL82Q is an improved version of the ual Vee - [:7 [] ouT

high-speed voltage comparator. Each comparator has
differential inputs and a low-impedance output. When
compared with the TL720, these circuits feature high
amplification (typically 33,000} due to an extra
amplification stage and increased accuracy because
of lower offset characteristics. They are particularly
useful in applications requiring an amplitude

NC — No internal connection

schematic {each comparator}

vee+
discriminator, memory sense amplifier, or a high-speed 43k y
limit detector. - ) 4
The TLB20M is characterized for operation over the } :x% :{;
full military temperature range of —56°C to 125 °C; 910039100
the TL820C is characterized for operation from 0°C \
to 70°C. 10082 ouTPUT
x
symbol (each comparator) m“'::;mmm
INVERTING GND
INPUT 1.7k
NONINVERTING
INPUT IN+ L
OUTPUT 4 °
INVERTING 2000 s a -
INPUT IN— y e
cC— m
Component values shown are nominal. [«
£
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 8
Supply voltage VoG + (see Note 1) . .. ... ..o 14V [.1)
Supply voltage VOC — (see Note T) ... ..o -7V =]
Differential input voltage (see NOte 2) . .. ... .. ... ... i +5V S
Input voltage (any input, see Note T}. . ... ... ...t +7V -6
Peak output current {ty T Sh. oottt 10 mA >
Continuous total power dissipation at {or below) 70°C free-air temperature: each comparator. . . ... ... 300 mW
total package {see Note 3).. 600 mW
Operating free-air temperature range:TL820M Circuits . .. ... ... ..o nnnnnn —55°C to 125°C
TLB20C CirCUItS .+ . o vvv vt e e et e e 0°C to 70°C
Storage tempPerature TANGE . . ...« «.e o e ou ot nnonat e oo et aata s o —65°C to 150°C
Lead temperature 1,6 mm {1/16 inch} from case for 60 seconds: Jpackage . .. ........ ... ... 300°C
Lead temperature 1,6 mm (1/16 inch)} from case for 10 seconds: Npackage . . .. .................. 260°C
NOTES: 1. Ali voltage values, except differential voitages. are with respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
3. For aperation of the TL820M above 70°C free-air refer to Dissipation Derating Curves, Section 2. In the J package, TL820M
chips are alloy-mounted, TL820C chips are glass-mounted.
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TYPES TL820M, TL820C
DUAL DIFFERENTIAL COMPARATORS

electrical characteristics at specified free-air temperature, Vcc+ = 12V, Voe—-=—86V
{unless otherwise noted)

TL820M TL820C
PARAMETER TEST CONDITIONS?
MIN TYP MAX | MIN TYP MAX UnY
Rg <200 N, 25°C 0.6 2 1.6 3.5
Vi ] t offsst vo - -
10 ey ftage See Note 4 Full range 3 s | ™
« Averags temperature coefficient Rs =500, MIN to 25°C 3 10 3 20 r
VIO of input offest voltage See Note 4 25°C to MAX 3 10 3 20 | ¥V/°C
25°C 0.75 3 1.8 5
o Input offset current See Note 4 MIN 1.8 7 7.5 uA
MAX 0.25 3 7.5
Average temperasture coefficient MIN to 25°C 15 75 24 100
N 4
MO ¢ input offset current See Note 25°C to MAX s 25 15 50 | "¢
25°C 7 15 7 20
h (nput bias current See Note 4
'8 - MIN 12 25 9 30 |
v Common-mode input v, v Fult 15
ICR voltage rangs cC—=-— uit range +5 v
vin Ditfferential input voitage range Full range 5 5 v
Large-signal differentisl No load, 25°C 12.5 33 10 33
Avp I Vimv
voitage amplification Vo=0to 25V Fuli range 10 8
Vip=5mV
o o'" Full range 4§ s 48 s
Vox High-levet output voitage \?H =) v
D= mV,
25 368 2, .68
loH = —5mA Full range 5 36
Vip=-5mV,
VoL  Low-level output voltage 'OIS‘ N Full range -1 -o0s8 ot | -1 _os§ ot | v
25°C 2 2.4 1.6 2.4
Vip=-5mV,
oL Low-level output current Vo =0 MIN 1 2.3 0.5 2.4 mA
o Imax 05 23 05 24
< o Qutput resistance Vp=14V 25°C 200 200 N
% CMRR Common-mode rejection ratio Rg < 200 Q Fult range 80 1008 70 1008 dB
o tgge  Supply cument from Ve, Full range 558 ° 55§ 9 | ma
[{e] {each comparator)
@ Vip = -5 mV,
Supply current from Vce-- ID=— . o
tce— Full ra -3.58 -7 -3.58 -7 | mA
(@] CC= " {aach comperator} No losd e
Q e
3 Pp Totsl power dissipstion Full range 208 150 90§ 150 o
{each comparator}
°
Y
=2 TFull range (MIN to MAX) for TLB20M is —55°C to 125°C and for the TL82CC is 0°C to 70°C.
9., #The algebraic convention where the most-positive (least-negative) limit is designated as maximum is used in this data sheet for logic levels only, e.g., when
° 0 V is the maximum, the minimum limit is a more-negative voltage.
a §These typical values are at Tq = 25°C.
NOTE 4: These characteristics are verified by measurements at the following temparatures and output voltage levels: for TLB20M, Vg = 1.8 Vat Ty = — 55°C,
Vo = 1.4VatTy = 25°C, and Vg = 1 Vat Tp = 125°C; for TLB20C, Vg = 1.5V at Ty = 0°C, Vg = 1.4 V at 26°C, and Vg = 1.2 V at
Ta = 70°C. These output voltage leveis were selected to approximate the logic threshold voitages of the types of digital logic circuits these comparators
are intended to drive.
switching characteristics, VCC+ = 12V, Vec—-=—6 V, Ta = 25°C
1 PARAMETER T TEST CONDITIONS TMin - Tvr max JuniT]
[Respunse time [ R =°° CL=5pF. See Note 5 ] 30 80 | ns J
NOTE 5: The response time specified is for a 100-mV input step with §-mV overdrive and is the interval between the input step function and the instant
when the putput crosses 1.4 V.
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TYPES TL820M, TL820C
DUAL DIFFERENTIAL COMPARATORS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
vs

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION

OUTPUT VOLTAGE LEVELS

Vs Vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE FREE-AIR TEMPERATURE
2 0 T T 3 e 5 T 1T 1 1
3 xgg:‘-:zs\(/ 3 70 .:‘:quw = v‘!, E \(on {VIp=5mV,lgH = 0l
50 Vo=01026V TA=2°C  yge = -7VA 4 '
Na load 60 V:cc 3 > [ ;
Ty I Y 3 - T
4 Ay PPy |
fw 2w y 2 :
2 ™~ ] 30 // g pe— TLB20C —¥
TL820C 3 .
» = = < LA 5 '
i 10 ¢ ——
S 5 g L Vo Wip= S mv.tol -0
< 5 50 -26 0 25 50 75 100 125 < % 1 12 13 14 75 0 -26 © 25 S0 75 100 125
T A—Fres-Air Tamperature—"C Vec+—Positive Supply Voltsge—V TA—Frea-Air Temperature—°C
FIGURE 1 FIGURE 2 FIGURE 3
LOW-LEVEL OUTPUT CURRENT TL820M TL820C
- vs VOLTAGE TRANSFER VOLTAGE TRANSFER
FREE-AIR TEMPERATURE CHARACTERISTICS CHARACTERISTICS
20 Vees =12V 5[Voor- 12V l
P Vee—=—6V | Vec- =6V
B 2450y 0h s mv 4}-Rs =500 4 +
) No load o
z Vo =0 > > Ta=0°C Ta=25°C
37 § [ Ta-ssod N-Ta=26°C 5‘ Ta= 00—
Fi s Ta=125°C s
g TL820C — e FH
3 - ™~ H H
3230 9 1 1
3 g S Vees =12V
3 Veg— = -6V
T 225 ° ° Rs= 502
o No load
2. -1 -1 1
75 -0 -26 0 26 50 75 100 125 -3 -2 -1 o 1 2 3 -3 -2 - L] 1 2 3
Ta—Free-Air Temperature—"C V)p-Diffarential input Voltage—mV Vip—DiHerantisl input Voltage—mV
FIGURE 4 FIGURE S FIGURE 6
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TYPES TL820M, TL820C
DUAL DIFFERENTIAL COMPARATORS

TYPICAL CHARACTERISTICS
INPUT BIAS CURRENT COMMON-MODE REJECTION RATIO
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE COMMON-MODE PULSE RESPONSE
* Vegs =12V ? ne Vces = 12V §>| 4
Vee-=—6V o Vee- = -6V T} 3
12 SesNowsd ] 3 no—y Vic: 5105V 1 £ .
N AN ' 8%
L N ¥ y O£
£ K] \ >
3 s § 1o : N =5 Vees =12V
3 H : 1 | | Vec-=-sv
- E . P D e
£ » 4 TLB20C & > o
2, e viezoc o] h - N \:‘l?_c
' [T
; L LI v S
-75 -50 -25 © 25 50 75 100 125 -75 —50 —25 © 25 SO 75 100 125 ) a0 B0 120 160
TA—Fres-Air Temperature—"C Ta—Free-Air Temperature—"C t—Time—ns
FIGURE 7 ' FIGURE 8 FIGURE 9
TOTAL POWER DISSIPATION
OUTPUT RESPONSE FOR vs
4 VARIOUS INPUT OVERDRIVES FREE-AIR TEMPERATURE
110 —
s 9 I ]I ] chc.ﬂzv L
kR Vee- = —
< £ L m:)”mv vees =12V i V.CDC=5m5"
) £3 U Vee- = -6V i No load [
-~ S g CL=5pF £ %
R =
g Tk- 25°C :% § ]
« > 4t f 2 i
) 1 L 2mvy H -—T[Lszoc-..
H 10 mv 2 mv é: 70
o e : |
Fe) § ) // 5mV. iﬂ o
3 g 0 717
ke] g 50
o 0 20 40 60 80 100 120 140 75 -50 —25 O 25 &0 75 100 125
- t-Time—ns Ta—Frea-Air Temperature—°C
Y
[~ FIGURE 10 FIGURE 11
=}
)
NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: for TL820M, Vo = 1.8VatTp = - 55°C,
Vo = 1.4VatTy = 25°C, and Vp = 1 Vat Ty = 125°C; for TLB20C, Vp = 1.5 V at Tp = 0°C, Vg = 1.4 V at 26°C, and Vo = 1.2 Vat
Ta = 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the types of digital logic circuits these comparators
are intended to drive.
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