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TYPES TL506M, TL506C
INTEGRATED DUAL DIFFERENTIAL COMPARATORS WITH STROBES

D1208, MARCH 1971 —REVISED AUGUST 1983

® Each Comparator Identical to LM106 or
LM306 with Common VcC+. VCC -, and
Ground Connections

Improved Gain and Accuracy
Fan-Out to 10 Series 54/74 TTL Loads
Strobe Capability

Short-Circuit and Surge Protection

Fast Response Times

description

The TL508 is a dual high-speed comparator, with each
half having differential inputs, a low-impedance output
with high-sink-current capability {100 mA}, and two
strobe inputs. This device detects low-level analog or
digital signals and can drive digital logic or lamps and
relays directly. Short-circuit protection and surge-
current limiting is provided.

The circuit is similar to a TL810 with gated output.
A low-level input at either strobe causes the output
to remain high regardless of the differential input.
When both strobe inputs are either open or at a high
logic level, the autput voltage is controlled by the
differential input voltage. The circuit will operate with
any negative supply voltage between —3V and
— 12 V with little difference in performance.

The TL506M is characterized for operation over the
full military temperature range of —55°C to 125°C;
the TL5O6C is characterized for operation from 0°C
to 70°C.

TL506M . . . J OR W PACKAGE
TL506C . . . J OR N PACKAGE

(TOP VIEW)
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functional block diagram (each comparator)
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Voltage Comparators
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TYPES TL506M, TL506C
DUAL DIFFERENTIAL COMPARATORS WITH STROBES

schematic (each comparator)
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absolute maximum ratings over operating free-air temperature range {unless othewise noted)

Supply voltage Voo + (see Note 1) .. ... ... . e 15 V
Supply voltage VCC — (see NOte 1), .. .. ... s -15V
Differential input voltage (see NOte 2) . .. .. ... .. .. ..t +5V
Input voltage {any input, see Notes 1 and 3) . .. ... ... .o i s 7V
Strobe voltage range {see Note T). . ... ... .. ... . ... OV to Vec+
Output voltage {see NOte 1). . ... ... ... e 24V
Voltage from OULRUL 10 VG — - - -+ v o oo e e e e e i et e e e e e e 30V
Duration of output short-circuit (see Note 4] . . . . .. .. ... ... ... ... e 10s
Continuous total dissipation at (or below) 25 °C free-air temperature (see Note 5} .
J package (TLBOBMU) . . .. ..ottt e e e e e 1375 mW
J package (TLBOBCI) .. ...ttt e e e 1025 mW
N PACKAGE . - . . o o et e e e e 875 mW
W PACKAGE . . o o e et e e e e e e 1000 mW
Operating free-air temperature range:  TLBOBM .. ... ... ... .. ... ... ... ... .. ..., —-55°C to 125°C
TLBOBC . . .ottt e 0°C to 70°C
StOrage temMPerature FANGE . . . . . . ..t vwvva s e ettt e e e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package ................. 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: N package . .................... 260°C

1. Ali voltage values, except differential voltages and the voltage from the output to Vcc - . are with respect to the netwark ground terminal.

2. Differential voltages are at the noninverting input terminal with respect to the inverting input terminal.

3. The magnitude of the input voitage must never exceed the magnitude of the supply voltage or 7 V, whichever is less.

4. One output at a time may be sharted to ground or either power supply.

5. Foroperation above 25 °C free-air temperature, refer to Dissipation Derating Curves, Section 2. In the J package, TL50BM chips are aitoy mounted;
TL506C chips are glass mounted.
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TYPES TL506M, TL506C
DUAL DIFFERENTIAL COMPARATORS WITH STROBES

electrical characteristics at specified free-air temperature, Vec+ = 12 V., Voo - -3Vt —-12V
{unless otherwise noted)
TL506M TLS
PARAMETER TEST CONDITIONS 06C UnNIT
MIN TYP MAX MiN TYP MAX
25°C 0.5% 2 1.6% 5
Vip Input offset voltage See Note 6 mv
Fuli range 3 8.5
Average temperature
ay)o coatficient of See Note 6 Fuli range 3 10 5 20 | uvVi°C
input offset voltage
25°C 0.73 3 1.8% 5
o tnput offset current See Note 6 MIN 2 7 1 7.5 #A
MAX 0.4 3 0.5
Average temperature
a e N MIN to 25°C 15 75 24 100
1o coafficient of input See Note 6 nA/9C
25°C to MAX 25 18 850
offset current
25°C 7% 2 +
") Input bias current Vo = 05VtobV ad 18 25 uA
Full range 45 40
liL{s) Low-level strobe cusrent Vistrobe) = 0-4 V Full range -1.7% -3.3 -1.7% -3.3 mA
ViH(s) High-lavel strobe voltage Full range 2.8 2.5 \
Vi (5) Low-level strobe voltage Full range 0.9 0.9 \
v Common-mode input v 7V 12v Eul 5 s N v
-= - o - ull range + ES
ICR voltage range cc 9
Differential input
Vip Full range +5 5 v
voltage range
A Large-signal differential No load, 250°¢ s +
4Q 000 40 000
VO voltage amplification Vp = 05VtobsV
VoH High-level output voltage [V|p = 5 mV, lon = —400 pA Full range 2.5 5.5 2.5 5.5 v
ViD = -5 mV, Ig. = 100 mA 255C 0.87 16 0.8f 2 2
VoL  Low-level output vohtage |Vip = —5 mV, IgL = 50 mA Full range 1 T v 8
Vip = -5mV, Ig, = 16 mA Fuil range 0.4 0.4 (1
.
Vip = 5 mV, 25°C 0.02% 1 0.02% 2 ©
loH High-iavel output current pA
VoH = 8V1024V Full range 100 100 Q
lcc+  Supply current from Voo 4 |Vip = —5 mV, See Note 7 Full range 13.9% 20 13.9% 20 mA E
lcc-  Supply current from Ve — | See Note 7 Fuil range 3.2% 7.2 3.2% 7.2 mA 8
tUnless otherwise noted, all characteristics are measured with the strobe open. Full range (MIN to MAX) for TL506M is —55°C to 125 °C and for the TLEOBC
is 0°C to 70°C. g
*These typical values are at Vee+ = 12V, Vg~ = -6V, Tp = 25°C. )
NOTES: 6. The offset voltages and offset currents given are the maximum values required to drive the output down to the low range (VgL ) or up to the el
high range (Vo). Thus these parameters actually define an error band and take into account the worst-case effects of voltage gain and input .3
impedance. >
7. Power supply currents are measured with the respective noninverting inputs and inverting inputs of both comparators connected in parallel. The
outputs are open.
switching characteristics, Vgc+ = 12V, Vggc—- = -6V, Tao = 26°C
+ TL508M TL506C
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MiN TYP MAX
RL = 380Qto6V,
Response time, low-to-high-level output Cp = 15 pF, 28 40 28 ns
See Note 8
NOTE B: The response time specified is for a 100-mV input step with 5-mV overdrive and is the interval between the input step function and the instant
when the output crosses 1.4 V.
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TYPES TL506M, TL506C

DUAL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS$

INPUT OFFSET CURRENT

Vs

FREE-AIR TEMPERATURE

INPUT BIAS CURRENT

vs

FREE-AIR TEMPERATURE

3 v v 20
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Vee—=—-6V 18 Vee—=-6V
25| yg=05Vto5V \ Vg=05Vto5V
§. < 16 N\ N 1 I
L \ T N N\ _TLso6c
g 2 N g
3 TLS06C 5 12
% 15 e 10
g \ S 2
o \ P
F z 8 N
=% 1 g‘ TL506M \
= TL506M T 8
o o h
= os S~ = a4
i T~ 2 —
0 i}
-75 -50 —25 0 25 50 75 100 125 —-75 60 —25 0 25 S0 75 100 125
Ta—Free-Air Temperature—"C TA—Free-Air Temperature—"C
4 FIGURE 1 FIGURE 2
<
o HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
6” vs vs
«Q FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
® 7 1.2
o Vee+ =12V Vee+ =12V
o > Vee-=-3Vto-12V > Vee—=—-3Vto—-12V
3 I & }V)p=5mV | T vip=-5mv
g " §
g £ |t IoH=0 ‘;"" N —
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- 3 g
[=] ] 5
S 38 4 S 06 -
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T A—Free-Air Temperature—°C TA—Free-Air Temperature—"C
FIGURE 3 FIGURE 4
$Data for temperatures below 0°C and above 70°C is applicable to TL5O6M circuits only.
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TYPES TL506M, TL506C
DUAL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS$

OUTPUT CURRENT
vs

Voltage Comparators

VOLTAGE TRANSFER CHARACTERISTICS 10 DIFFERENTIAL INPUT VOLTAGE
7 [Vecs =12V T I [
cC+ 1}Ta=-85°C !
6 | Vcc—=-6V Ta =0°C
RL =2 Z = 10-1 " RS
> 5 7 < TA = 125°C
) ; | 10-2 - -
= > = 10— V
s Ta=0°C -1 [ Ta=25°C 3 4 TA =25°CH TA=125°C
5 ] ] Ta=70°C £ 105
Q 2 —T Q ‘TA = 70°C
o l 1 \TA =125°C o 10-6 4 +
> 1 |Ta=-56°C = AR PR
“j 10—7 Ta=-55°CH}'A —
0 10-8 | Vcc+=Vo=12V — TA'OGC_
Vee—-=-3Vto—12V
-1 10-9
-2 -t 0 1 2 -5 -4 -3 -2 - 0 1 2 3
V)p—Differential Input Voltage—mV V|p—Differential Input Voltage—mV
FIGURE B FIGURE 6
LARGE-SIGNAL DIFFERENTIAL
VOLTAGE AMPLIFICATION SHORT-CIRCUIT OUTPUT CURRENT
v§ vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
80 000 0.4
c \.\ Veg—=-3Vto-12V Vce+=Vo =12V
2 Vo=1t02V <'t Vee—=—6V J
3 RL=o H ) VIp = -6 mV
- @
_{5‘ 60 000 -4 Vecs=12V } % % t o3 7/ See Note 9 d
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j s S
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| —_| 1
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Ta—Free-Air Temperature—°C Ta—Free-Air Temperature—°C
FIGURE7 FIGURE 8
$Data for temperatures below 0°C and above 70°C is applicable to TL506M circuits only.
NOTE 9: This paramster was measured using a single 5-ms pulse.
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TYPES TL506M, TL506C
DUAL DIFFERENTIAL COMPARATORS WITH STROBES

TYPICAL CHARACTERISTICS$

OUTPUT RESPONSE FOR
VARIOUS INPUT OVERDRIVES

OUTPUT RESPONSE FOR
VARIOUS INPUT OVERDRIVES
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FIGURE 10
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FIGURE 11 FIGURE 12 FIGURE 13
$Data for temperatures below 0°C and above 70°C is applicable to TLSO6M circuits only.
4-a4 lNSTTZUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

Lem

This Material Copyrighted By Its Respective Manufacturer

883



