Rochester
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TL510M, TL510C

Differential Comparators with Strobe

TL510 monolithic high-speed voltage comparator is an improved version of the TL710 with an extra
stage added to increase voltage amplification and accuracy, and a strobe input for greater flexibility.
Typical voltage amplification is 33,000. Since the output cannot be more positive than the strobe,

a low-level input at the strobe will cause the output to go low regardless of the differential input.
Component matching, inherent in integrated circuit fabrication techniques, produces a comparator
with low-drift and low-offset characteristics. These circuits are particularly useful for applications
requiring an amplitude discriminator, memory sense amplifier, or a high-speed limit detector.
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TYPES TL510M, TL510C

DIFFERENTIAL COMPARATORS WITH STROBE

D991, MARCH 1971—REVISED NOVEMEER 1983

Low Offset Characteristics

High Differential Voltage Amplification
Fast Response Times

Output Compatible with Most TTL Circuits

description

The TL510 monolithic high-speed voltage
comparator is an improved version of the TL710
with an extra stage added to increase voltage
amplification and accuracy, and a strobe input
for greater flexibility, Typical voltage
amplification is 33,000. Since the ouput cannot
be more positive than the strobe, a low-level
input at the strobe will cause the output to go
low regardless of the differential input.
Component matching, inherent in integrated
circuit fabrication techniques, produces a
comparator with low-drift and low-offset
characteristics. These circuits are particularly
useful for applications requiring an amplitude
discriminater, memory sense amplifier, or a high-
speed limit detector.

The TL510M is characterized for operation over
the full military temperature range of ~565°C to
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I SLPEIY vOltage VoG G (888 NOTE T) ... coimivie miniinis e s sie msimimie simiviens simssins s s dised fian
o Supplvivoltage Vet~ eeNote 1) coi simns don e satinn s dvass Sisin SVaam S e s -7V
Differential input voltage (see NOte 2) . ... ... it an s +5V
3 i
= Input voltage (either input, see Note 1) ... ... .. .-ttt +7V
o Strobe voltage (sae Note 1) . o: caeos Waeii Vel v Sides ook sveivs vkl & saasli s
3 Peak output current {ty = 18) . ... ... e 10 mA
8 Continuous total power dissipation at (or below) 70°C free-air temperature (see Note 3) . ... 300 mW
= Operating free-air temperature range: TLE10M Circuits .. .................. —56°C to 125°C
» TEBVOE LGS . o criiaians ooams Ssamvem sumasn: 0° to 70°C
STOFEgE: tEMPOratUrE FANDE: 1 s as sismass AvIg: s Hlespem s W i L - -656°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: FH, FK, JG, or U package . .. 300°C
Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds: P package ............. 260°C
NOTES: 1. All voltage values, axcept differantial voltages, are with respect to the network ground termmal,
2. Differantial voltagas are at the noninverting input terminal with respect to the inverting input terminal.
3, For operation of the TLE10M above 70°C free-air temperature, refer to Dissipation Derating Curves, Section 2. In the JG packags, TLE10M
chips are alloy mounted end TLS10C chips are glass mounted.
e R (L S——
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TYPES TL510M, TL510C
DIFFERENTIAL COMPARATORS WITH STROBE

electrical characteristics at specified free-air temperature, Vgc4+ = 12V, Vgg- = -6V
(unless otherwise noted)

TLE10M TL510C

PARAMETER TEST CONDITIONS T UNIT
MIN TYP MAX | MIN TYP MAX
i Vo afset vk Rg = 200 Q, 25°C 0.6 2 1.6 35
n v
o ik Dt See Note 4 Full range 3 45 mv
Average temperature Rg = 50 @, MIN to 25°C 3 10 3 20
oy coefficient of input Soe N 4 uV/°C
offset voltage il 25°C 10 MAX 310 i 20
25°C 0.75 3 1.8 5
ITe} Input offset current See Note 4 MIN 1.8 T 25 pA
MAX 0.25
Average temperature MIN to 25°C 15 75 24 100
a|jg coefficient of input See Note 4 nA/eC
ofiset current 25°C 10 MAX 5 25 15 50
25°C 7 15 7 20
I Input bias current See Note 4 A
L MIN 12 25 9 30| "

Vistrobe) = 5V,

IIH(S) High-level strobe current 256°C =100 =100 A
ViD= -bmV
\Y = - 100 mV,
liLis) Low-level strobe current {strobe) 25°C —1 2.5 1 25 mA
ILiS) Vi = 5 mV

Common-mode input
VICR Veo- = -7V Full range +5 +5 v
voltage range

Differential input voltage

Voltage Comparators

Vip 1
range Full range 5 =5 v
Large-signal differential Mo load, 25°C 12.5 33 10 33
AVD St VimV
voltage amplification Vg=0tw25YV Full range 10 8
Vip = 5mV,
| D o L Full range 4t 5 at 5
VoH High-level output voltage OH = v
Vip = 5 mV, t +
Full range 25 3.6 25 3.8
lpH = -5 mA
W = 5 mv,
1D Full range 1 -05t 08| -1 -o8f o0if v
oL =0
VoL Low-level output voltage Vistrohe) = 0.3 V,
Vip = 5mV, Full range -1 o8 -1 08 v
g =0
25°C 2 2.4 1.6 2.4
Vip = 5 mV,
loL Low-level output current Vo = 0 MIN 1 2.3 0.5 2.4 ma
Q= MAX 05 2.3 0.5 2.4
5 Qutput resistance Vg = 14V 25°C 200 200 Q
Common-made rejection
CMRR Rg < 200 0 Full range 80 100% 70 100%
ratio dB
lce + Supply current from Ve 4 " 5 v Full range 5.6% ] 5.5% g | mA
= -5mV, 3
lcc - Supply current from Vi - NIDI ¥ Full range -3.5°% -7 -3.5% -7 | mA
o loa
Pp  Total power dissipation Full range an* 150 aot 150 | mw

Unless otherwise noted, all characteristics are measured with the strobe open. Full range (MIN to MAX) for TLE10M is — 55°C to 125°C and for the TL510C

is 0°C to 70°C.

These typical values are at Tp = 25°C.

$The algebraic convention, where the most-positive {least negativa) limit is designatad as maximum, is used in this data sheet for logic levels only, e.g., when

0 V is the maximum, the minimum limit is 3 more-negative voltage.

NOTE 4. These characteristics are verified by measurements at the following temperatures and output voltage levels: for TLG10OM, Vg = 1.8 V at
Ta = -656°C. Vg = 1.4VatTy = 25°C, and Vg = 1 Vat Ty = 125°C; for TLS10C. Vg = 1.5V at Ty = 0°C, Vg = 1.4 V at 25°C,
and Vg = 1.2V at Ty = 70°C. These cutput voltaga levals where selected to approximate the logic threshold voltages of the types of digital
logic circuits these comparators are intended to drive.

1183
TExas 4-47
INSTRUMENTS

POST OFFICE BOX 225012 » DALLAS TEXAS 75265



TYPES TL510M, TL510C
DIFFERENTIAL COMPARATORS WITH STROBE

switching characteristics, Vcc+ = 12V, Vgge- = -6V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Response time R = o CL = 5pF, See Note 5 30 8O ns
Strobe release time R = & C_ = 5 pF. See Note 6 5 25 ns

NOTES: 5. The response time specified is for a 100-mV input step with 5-mV overdrive.
8. For testing purposes, the input bias conditions are selected to preduce an output voltage of 1.4 V. A B-mV overdrive is then added to tha input
bias voltage to produce an output voltage that rises sbave 1.4 V. The timae interval is measurad from ths 50% point of the strobe voltege curve
to the point where the overdrivan output voltage crosses the 1.4 V level,
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TYPICAL CHARACTERISTICS
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TYPES TL510M, TL510C
DIFFERENTIAL COMPARATORS WITH STROBE

TYPICAL CHARACTERISTICS

TL510M TLS10C
VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS
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TYPES TL510M, TL510C

DIFFERENTIAL COMPARATORS WITH STROBE

TYPICAL CHARACTERISTICS

OUTPUT RESPONSE FOR
VARIOUS INPUT OVERDRIVES

STROBE RELEASE TIME
FOR VARIOUS INPUT OVERDRIVES
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