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TL514M

DUAL DIFFERENTIAL COMPARATOR WITH STROBE

D999, OCTOBER 1977 —REVISED MARCH 1988
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TL514M

DUAL DIFFERENTIAL COMPARATOR WITH STROBE
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(@ absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
o Supply voltage VoC + (see Note 1) ... ... .. . 14 Vv
2 Supply voltage Voo — (see Note 1) .. .. ... -7V
o Differential input voltage (see Note 2} .. ... ... ... ... . ... .. . ... .. e ... +5V
3 Input voltage (any input, see Note 1) .. ... .. .. . . .. . . +7V
.g Strobe voltage (see Note 1) . ... ... ... . . 6V
3 Peak output current {tyw, <18} ... .. ... ... . 10 mA
-> Continuous total dissipation (either comparator or both together) .. ... See Dissipation Rating Table
2 Operating free-air temperature range . . ................ ... .. ... ... .... —-55°C to 125°C
» Storage temperature range . . ... .. ..... .. it —-65°C to 150°C
Case temperature for 60 seconds: FK package. ... ................... ... ........ 260°C
Lead temperature 1,6 mm {1/16 inch) from case for 60 seconds: J or W package . . .. .. ... 300°C
NOTES: 1. All voltage values, except differential voltages, are with respect to the network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.
DISSIPATION RATING TABLE
PACKAGE Ta < 26°C DERATING DERATE Ta = 125°C
POWER RATING FACTOR ABOVE Tp POWER RATING
FK 600 mwW 11.0 mW/°C 95°C 275 mw
J 600 mwW 11.0 mW/°C a5°C 275 mW
w 600 mW B.0 mw/eC 76°C 200 mwW
370 I TEXAS
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TL514M

DUAL DIFFERENTIAL COMPARATOR WITH STROBE

electrical characteristics at specified free-air temperature, Vcc+ = 12V, Vcc- = -6V

PARAMETER TEST CONDITIONS T MIN TYP MAX | UNIT
Rg = 20 Q, 25°C 0.6 2
Vi Input offset volt mV
10 Tnput olfset volage See Nate 4 ~55°C to 125°C 3
Average temperature coefficient Rg = 50 Q, —-55°C to 25°C 3 10 VIoC
avio of input offset voltage See Note 4 25°C to 125°C 3 10|
25°C 0.75 3
o Input offset current See Note 4 -65°C 1.8 7 A
125°C 0.25 3
A t t fficient -55°C to 25°C 15 75
o v?rage emperature coefficien See Note 4 ] nA/OC
of input offset current 25°C to 125°C 5 25
] I t bi t See Note 4 28°C 7 15 A
ee e
B nput bias curren o e5oC 12 75 ;4
v =5V,
WiH(g) High-level strobe current V:;"Zbe) 5 mv 25°C +100 uA
\ = —100 mV,
Ii(s) Low-level strobe current V:;"Zb;)mv 25°C -1 -25| mA
C -mode input
ViR _ormenmede inpu Vee = -7V -55°C t0 125°C | 5 v
voltage range
Vip Differential input voltage range -55°C to 125°C +5 v
-Si iff ial No load, 25°C 125 33
AVD Large-signal dl erfntla o loa N~
voltage amplification Vg =0t 25V —55°C 10 125°C 10
Vip = 6 mV
I'D _0'" ~55°C to 125°C a8 5
Voun- High-level output voltage OH = v
Vip = 5 mV, §
-55°C 10 125°C 25 36
loH = -5 mA
ViD= -5mV,
D -85°C10125°C | -1 -085 ot | v
lgL =0
VoL  Low-level output voltage V(strobe} = 0.3 V,
Vip = 5 mV, -55°C to 125°C -1 ot v
loL = 0
25°C 2 2.4
Vip = -5mV, -
loL Low-level output current Vo = 0 -55°C 1 2.3 mA
o 125°C 05 23
o Qutput resistance Vg =14V 25°C 200 Q
CMRR Common-mode rejection ratio Rg = 200 @ -55°C to 125°C 80 1003 d8
lcc+ Supply current from Vce +1 v 5 mv -55°C t0 125°C 118 18 mA
ID = —Smy,
lcc— Supply current from VCC—‘ No load -55°C t0 125°C -7% -4 mA
0 loa
Pp Total power dissipation1 -565°C to 125°C 1803 300 mwW

T Unless otherwise noted, all characteristics are measured with the strobe open.

1 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 O V is the maximum, the minimum limit is a more-negative voltage.

5These typical values are at Tp = 25°C.
"Supply current and power dissipation limits apply for both comparators operating simultaneously.

NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: Vo = 1.8 V at
Ta = —-55°C, Vg = 1.4V atTp = 25°C, and Vo = 1 V at Tp = 125°C. These output voltage levels were selected to
appraoximate the logic threshold voltages of the types of digital logic circuits this comparator is intended to drive.
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TL514M

DUAL DIFFERENTIAL COMPARATOR WITH STROBE

switching characteristics, VCC+ = 12V, VgC- = -6V, Ta = 26°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Response tims RL = o Cp = 5 pF, See Note 5 30 80 ns
Strobe release time RL = = CpL = 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.
6. For testing purposes, the input bias conditions are selacted to produce an output voltage of 1.4 V. A B-mV overdrive is then
added to the input bias valtage to produce an output voltage which rises above 1.4 V. The time intervat is measured from

the 50% point of the strobe voltage curve to the point where the overdriven output voltage crosses the 1.4-V level.

LARGE-SIGNAL DIFFERENTIAL

TYPICAL CHARACTERISTICS

VOLTAGE AMPLIFICATION

vs

LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION
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FIGURE 1 FIGURE 2
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TL514M
DUAL DIFFERENTIAL COMPARATOR WITH STROBE

TYPICAL CHARACTERISTICS
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TL514M
DUAL DIFFERENTIAL COMPARATOR WITH STROBE

TYPICAL CHARACTERISTICS

INPUT BIAS CURRENT
vs
FREE-AIR TEMPERATURE

COMMON-MODE REJECTION RATIO
vs
FREE-AIR TEMPERATURE

14 T T 115 T T T
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=3 FIGURE 6 FIGURE 7
o)
‘8 QUTPUT RESPONSE FOR STROBE RELEASE TIME
VARIOUS INPUT OVERDRIVES FOR VARIOUS INPUT OVERDRIVES
o s 4
S &3 g o
L)
=] €3 Vee+ =12V | = /
o 3 100 mV Vog—=—6V >° 2 7 vee+=12V
o £3 vee—=-6V
B £3 CL=5pF 2 i cc— 4
e °= RL = £ CL=5pF
% Ta=25°C “ 0 RL=o
. AR
> 4 Ta=25C
A LA W7 13
T T
s 10 mv ® 2mV to 5 mV
>° ) m N /Lﬁ\? mV 5 2 P %
- [
2 /'7 5mv z 1 // 0mv
S /] g l
é , / g
[ 7 0 -1mV
S ? |
-1 o -1
-20 O 20 40 60 80 100 120 140 > -10-5 0 5 10 15 20 25 30 35 40
t-Time—ns t—Time-~ns
FIGURE 8 FIGURE 9
NOTE 4: These characteristics are verified by measurements at the following temperatures and output voltage levels: Vo = 1.8 V at
Ta = -55°C,Vg = 1.4VatTp = 26°C,and Vg = 1VatTa = 125°C. These output voltage levels were selected to approximate
the logic threshold voltages of the types of digital logic circuits this comparator is intended to drive.
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TL514M

DUAL OIFFERENTIAL COMPARATOR WITH STROBE

Vic—Common-Mode

Input Voltage—-V

Vo—Output Voltage—V

-

TYPICAL CHARACTERISTICS

TOTAL POWER DISSIPATION

COMMON-MODE PULSE RESPONSE

vs
FREE-AIR TEMPERATURE

4 110 T T
Vee+=12v
3 Veg—-=—-6V
2 % 100 ~ViD=5mV
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1 2
& 90
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0 B /,
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TA=25C 5
2 _Vlc 'T
¥ £ 60
5
1 50
—-40 40 80 120 160 -75 -50 —25 0 25 50 75 100 125
t—Time—ns Ta—Free-Air Temperature—"C
FIGURE 10 FIGURE 11
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