Rochester
Electronics- REI Datasheet

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.

i Quality Overview
Rochester Electronics

Manufactured Components * 1SO-9001
» AS9120 certification
Rochester branded components are | . Qualified Manufacturers List (QML) MIL-PRF-38535

manufactured using either die/wafers » Class Q Military

purchased from the original suppliers * Class V Space Level

or Rochester wafers recreated fromthe | . qualified Suppliers List of Distributors (QSLD)
original IP. All recreations are done with « Rochester is a critical supplier to DLA and
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Parts are tested using original factory Rochester Electronics, LLC is committed to supplying
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test solutions to guarantee product quality and are equal to those originally supplied by
meets or exceeds the OCM data sheet. industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.
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TYPES TL510M, TL510C

DIFFERENTIAL COMPARATORS WITH STROBE
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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 end accuracy, and a strobe input
for greater flexibility., Typical wvoltage
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
discriminator, maemory sense amplifier, or a high-
speed limit detactor.

The TLS10M is characterized for operation over
the full military temperature range of ~65°C to
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5
% absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
o Supply voltage Ve + (see Note 1) - . ... ... . e
o Supply valtage Voo — (8eaNote 1) i v Jasias siliiis we Svalin Seeies 505w & vas o4 - -7V
3 Differential input voltage (see NOte 2) . ... ... it it i s s +5V
- Input voltage (either input, see Note 1) .. .... .. .. ottt e +7V
o Strobevoltage (see Note 1) . o6 oo s SEEhS Ve v Srd sl s Sve ar el & SewEn s
3 Peak output current {tyy = 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: TLE10OM Circuits .. .................. —56°C to 125°C
» TLBYOC BIrQUItS i v v s sramvn Ssdmosin @vssnd 3 0°C to 70°C
Storage tHMPerotUrE FANDE: o s wr seses Fetesss s = v Fme s s | —-65°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. Ditferantial voltagas are at the noninverting input terminal with respect to the inverting input tarminal.
3, For operation of the TLE10M above 70°C free-air temperatura, refer to Dissipation Derating Curves, Section 2. In the JG packags, TLE10M
chips are alloy mounted end TLS10C chips are glass mounted.
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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
v i T Rg = 200 0, 25°C 0.6 Z 1.8 3.5
n v
o Inputoliastivonage See Note 4 Full range 3 as| ™
Average temperature Rg - 500, MIN to 25°C 3 10 3 20
oy coefficient of input Soe iy i u\V/PC
offset voltage e Note 25°C 10 MAX 310 a 20
25°C 0.75 3 1.8 5
lio Input offset current See Note 4 MIN 1.8 7 7.5 pA
MAX 0.25
Average temperature MIN to 25°C 15 75 24 100
a|jg coefficient of input See Note 4 nA/eC
offset current 25°C 1o MAX 5 25 15 50
25°C 7 15 7 20
1 I t bi t See Note 4 A
B nput bias curren ee Note N 13 75 3 301 *
\% =5V,
HIH(S) High-level strobe current | 1SWODbel 25°C +100 =100 | pA
Vip = -bmV
V = — 100 mV,
liLis) Low-level strobe current {strobe} 2500 =% 2.8 1 =) mA,
Vip = 5mVv

Commaon-mode input
VICR Veg- = -7V Full range 5 +5 v
voltage range

Ditferential input voltage

Voltage Comparators

Vip 3
range Full range th =5 v
Large-signal differential Mo load, 25°C 12.5 3a 10 33
AyD ; z VimV
voltage amplification Vg=0w25YV Full range 10 8
Vip = 5mV,
| 1D . m Full range 4t 5 at 5
VoH High-level output voltage OH = v
Vip = 5 mV, t +
Full range 25 386 25 386
lopH = -5 mA
W = 5 my,
1D Full range ~1 -05t 08| -1 -o5f o0if v
o =0
VoL Low-level output voltage Vistrohe) = 0.3 V,
Vip = 5mV, Full range =1 o -1 o8 v
g =0
258°C 2 2.4 1.6 2.4
Vig = 5 mV,
oL Low-level output current Vo = 0 MIN 1 2.3 0.5 2.4 mé
9= MAX 05 2.3 05 24
5 Qutput resistance Vg = 14V 25°C 200 200 Q
Common-made rejection
CMRR Rg < 200 Q Full range 80 100t 70 100t
ratio dB
e+ Supply current from Vg 4+ % - Full range 5.6% g 5.5% g | mA
= —-5mV,
lcc - Supply current from Vo - NIDI g Full range -3.5% -7 -3.5% -7 | mA
o loa
Po Total powar dissipation Full range an* 150 gpt 180 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.

5The algebraic convention, where tha 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 a more-negative voltage.

NOTE 4. These characteristics are verified by measurements at the following temperatures and output voltage levels; for TLB1OM, Vg = 1.8 V at
Ta = -66°C, Vg = 1.4VatTy = 25°C, and Vg = 1VatTy = 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.
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TYPES TL510M, TL510C

DIFFERENTIAL COMPARATORS WITH STROBE

switching characteristics, Vgcc+ = 12V, Ve - =

-6V, Ta = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Response time RL = o CL = 5pF, See Note 5 30 ns
Strobe release time R = e C_ = b pF. See Note 6 5 ns

NOTES: 5. The response time specified is for a 100-mV input step with 5-mV averdrive.

6. For testing purposes, the input biss conditions are selected to preduce an output voitags of 1.4 V. A B-mV overdrive is then added 1o the input
bias voltage to produce an autput voltage that rises abave 1.4 V. The time interval is measured from tha 50% point of the strobe voltage curve

to the point where the overdrivan output voltage crosses the 1.4 V level,

e e
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TYPES TL510M, TL510C
DIFFERENTIAL COMPARATORS WITH STROBE

TYPICAL CHARACTERISTICS

TLS10M TL510C
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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