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TYPES TL811M, TLB11C

DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

D1008, MARCH 1971—REVISED AUGUST 1983

Fast Response Times

Improved Voltage Amplification and Offset
Characteristics

® Output Compatible with Most TTL Circuits

description

The TL811 is an improved version of the TL711 high-
speed dual-channel voltage comparator. Voitage
amplification is higher (typically 17,500) due to an
extra stage, increasing the temperature accuracy. The
output puise width may be ‘‘stretched"’ by varying the
capacitive loading.

Each channel has differential inputs, a strobe input,
and an output in common with the other channel.
When either strobe is taken low, it inhibits the
associated channel. If both strobes are simultaneously
low, the output will be low regardless of the conditions
applied to the differential inputs.

These dual-channel voltage comparators are
particularly attractive for applications requiring an
amplitude-discriminating sense amplifier with an
adjustable threshold voltage.

The TL811M is characterized for operation over the
full military range of —55°C to 125°C; the TLB11C
is characterized for operation fram 0°C to 70°C.
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TYPES TL811M, TLB11C
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

schematic
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage Ve + (see Note 1) . . .. ... . e e 14 Vv
Supply voltage VoG — (see Note 1). . .. . ... L e -7V
Differentiat input voltage (see Note 2) . . . ... .. . . e 5V
Input voltage {any input, see Note 1} . .. ... ... ... . . ... . . . . e 7V
Strobe Voltage (see NOte 1) . . . ... .. ... . e e e 6V
Peak output current {ty, < 1 8). ..ot e 50 mA
Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) . ... ....... 300 mwW
Operating free-air temperature range: TLB11M Circuits . . .. ........ ... ... ............ —55°C to 125°C

TLBTIC Circuits. . .. ... .. 0°C to 70°C
Storage temMperature range . . . ... ... ... e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or U package. .. ............... 300°C
Lead temperature 1,6 mm {1/16 inch} from case for 10 seconds: N package .. ................... 260°C

NOTES: 1. All 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. Foar operation of the TL811M above 70°C free-air temperature, refer to Dissipation Derating Curves, Section 2. in the J package, the TL811M
chips are alloy-mounted; TL810C chips are glass-mounted.
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TYPES TLB11M, TL811C
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

Voitage Comparators

electrical characteristics at specified free-alr temperature, Vec+ = 12V, Vge- = -6V
{unless otherwise noted)
TL811M TL811C
PARAMETER TEST CONDITIONS !
MIN TYP MAX | MIN TYP MAX UNIT
Vic=0 26°C 1 3.5 1 5
See Note 4 Full .
Vio  Input offset voltage oe T LIenge 48 8 mV
25°C 1 5 1 7.5
See Note 4
Full range ] 10
Average temperature v 0
- . Ic =9
ffi t of t Full °
ay)g coefficient of inpu Seo Note 4 ull range 5 5 wVi°C
offset voltage
25°C 0.5 3 0.6 ]
[ Input offset current See Note 4
10 ney set e Full range 5 10 1A
25°C 7 20 7 30
| input bias current See Note 4
1B nputblas Full range 30 ]
liL(s) Low-level strobe current Vistrobg) = — 100 mV 26°C -1.2 -25 -1.2 -25 mA
Common-mode
v Vee- = -7V 25°C +5 +5
ICR input voltage range cc v
Differential input
vip ‘el fnp 25°C +6 +5 v
voltage range
Large-signa! differential Vo =010 25V, 25°C 126 17.5 10 176
AvD I Vimv
valtage amplification N load Full range 8 5
Vip = 10 mV,
, 1o ™ 25°C 4 s 4 s
v High-level IoH = O v
OH
tput volt Vip = 10 mv,
output voltage o 26°c | 25 36 25 3.6
lo4 = -5 mA
Vip = =10 mV,
|ID o m 25°C -1 -04 of| -1 -04 oOf
oL =
Low-level
VoL OO:V u:vveolta 3 Vip = 10mV, v
u
P 9 Vistrobe) = 0-3 V. 25°C -1 ot 1 ot
oL =0
Low-level Vip = —10 mV,
loL wleve 10 25°C 05 08 05 08 mA
output current Vo =0 -
o Output resistance Vo = 1.4V 25°C 200 200 a
C -mod:
CMRR Commantmode 25°C 70 90 65 90 d8
rejaction ratio
Icc+ Supply current from Vec 4| Vip = —Bto 5 \ 25°C 6.5 6.5 mA
icc— Supply current from Vec | (10 mV for typ), 25°C -2.7 -2.7 mA
Pp Total power dissipation No load, See Note 5 25°C 94 150 94 200 mwW

T Unless otherwise noted, all characteristics are measured with the strobe of tha channal under test open, the strobe of the other channel is grounded. Full

range for TLB11M is —55°C ta 126°C and for the TLB11C is 0°C to 70°C.

$The algebraic convention, where the most-positive (lease-negative| limit is designated as maximum, is usad in this data sheet for logic levels only, e.g.,

when O V is the maximum, the minimum limit is a more-negative voitage.

NOTES: 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for TLB1IM, Vg = 1.8 V at
Tp = -558°C,Vpg = 1.4 VatTy =256°C,andVg = 1VatTy = 125°C; for TLB11C, Vg = 1.6V at Ty = 0°C. Vg = 1.4V atTy = 25°C,
and Vg = 1.2 V at 70°C. These output voltage levels were sai d to approxi the logic t Itages of the types of digital logic
circuits these comparators are intended to drive.

5. The strobes are alternately grounded.
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TYPES TLB11M, TL811C

DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

switching characteristics, Vec+ = 12 V, Vgeg—- =

~BV,Tp = 25°C

TLB11M TL811C
ONDITION!
PARAMETER TEST C ONS MIN_ TYP MAX | MIN ~ TYP MAX UNIT
Response time Ry = =, C_ = 5pF, See Note 6 33 80 33 ns
Strobe release time RL = o, C; = 5pF, See Note 7 5 25 5 ns

NOTES: 6. The response time specified is for a 100-mV input step with 5-mV overdrive and is tha interva! betwean the input step function and the instant

when the output crosses 1.4 V.

7. For testing purposes, the input bias conditiona are selected to produce sn output voltage of 1.4 V. A 6-mV overdrive la then added ta the input
bias voltage to produce an output voltage that rises above 1.4 V. The time interval ia measured from the 50% point on the strobe voltage waveform

to the instant when the overdriven output voltage crosses the 1.4-V level.

TYPICAL CHARACTERISTICS

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION

vs§ Vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
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o S S // e
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§ g A
O 3 Vees =12V g 10 7 t
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3 9 Vo =01025V ]| 2 874 No load
- No load g Ta=25°C
@ I o L 2 !
8 —76 50 -26 0 256 50 75 100 125 10 n 12 13 12
2 TA—Free-Air Temperature—°C Vec+—Positive Supply Voltage—V
7
FIGURE 1 FIGURE 2
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TYPES TL811M, TLB11C
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS

TL81IM TL811C
VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS
5 5
4 - A r— 4 5
Ta=-55°C > Ta=07¢C
3 Ta = 125°C | Ta =70°C
[ 3 % 3
£ £ I
3 > \_Tp = 25°C
s 2 \— " -] 2
g - Ta = 25°C £
? T 4
£ =
J Vee+ =12V Vee+ =12V
0 Veg-=-6V 0 vVeg-=-6V
Rg =50 0 Rg =50 Q
1 No Ioaq 1 No load
-3 -2 -1 0 1 2 3 -3 -2 -1 [+] 1 2 3
V|p-Differential Input Voltage—mV . Vip—Differential |nput Voltage—mV
FIGURE 3 FIGURE 4
OUTPUT RESPONSE FOR STROBE RELEASE TIME
VARIOUS INPUT OVERDRIVES FOR VARIOUS INPUT OVERDRIVES
>I 4
3} * g e
£3 100 mv s Vee+ =12V |
§ § . 2 / Vee-=—-6V
e £ g 1 Ry = 1
4 “ 9 CL=5pF |
20 mV Ta=26°C
> g b7, A
\")
3 2 o W >I 3 5mV
° A~
: [[fem | veoemiav | £ G
5 - c /
1 - Veg-=-8V $
g / / [ 2] Rie= 1 amv
0 CL=6pF §
/ 0
g L/ Ta=25°C $ = I
-1 L L ° -1 =-1mV
0 20 40 60 80 100 120 140 > 0 5 10 16 20 256 30 36 40

t—-Time—ns

FIGURE 6

1-—-Time-ns

FIGURE 8

Voltage Comparators

e83

Texas
INSTRUMENTS

POST OFFICE BOX 226012 ® DALLAS, TEXAS 75266

4-77



TYPES TL811M, TL811C
DUAL-CHANNEL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS
COMMON-MODE PULSE RESPONSE
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FIGURE 7 FOR FIGURE 7
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Ta~Free-Air Temperature—°C Ta—Fres-Air Temperature—°C
FIGURE 8 FIGURE ¢
NOTE 4: These characteristics are verified by measurements at the following temperaturas l;\d output voltage levels: for TLB11M, Vo = 1.8 V at
TA = —-B6°C,Vg = 1.4 VatTa = 26°C,andVp = 1VatTa = 126°C; for TL811C, Vg = 1.5 Vet T4 = 0°C, Vg = 1.4Vat T4 = 25°C,
and Vg = 1.2 V at 70°C. These output voltage levels were selected to approximate the logic threshold voltages of the typss of digital logic
circuits these comparators are intended to drive.
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