03 11D LM106, LM206, LM306

~ DIFEERENTIAL COMPARATORS WITH STROBES

N

D1108, OCTOBER 1979 —REVISED AUGUST 1985

Fast Response Times

Improved Gain and Accuracy

Fan-Out to 10 Series 54/74 TTL Loads
Strobe Capability

Short-Circuit and Surge Protection

Designed to be Interchangeable with
National Semiconductor LM106, LM206,
and LM306

description

The LM106, LM206, and LM306 are high-speed
voltage comparators with differential inputs, a low-
impedance high-sink-current (100 mA) output, and
two strobe inputs. These devices detect 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 output voltage is controlled by the

ﬂ“ differential input voltage. The circuit will operate with
any negative supply voltage between - 3 volts and
— 12 volts with little difference in performance.

The LM106 is characterized for operation over the full
military temperature range of —55°C to 125°C, the
LM206 is characterized for operation from —25°C to
85°C, and the LM306 from 0°C to 70°C.
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LM106, LM206, LM306
DIFFERENTIAL COMPARATORS WITH STROBES T o~

schematic
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Resistor values are nominal in ohms.

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

Supply voltage Voo + {see Note 1) ... ... e 15V
Supply voltage Voo — (see Note 1). . ... oo i e -15V
Differential input voltage (see NOte 2) . . .. . ... ... . ... ... i it +5V
Input voltage {either input, see Notes 1 and 3) . .......... ... ... . s +7V
Strobe voltage range (see Note 1). .. . ... ... .. ... i i s OV toVee+
Output voltage (see NOte 1) . . . ... ..ottt et et i et 24 V
Voltage from OUtPUL 10 V0 — - - -« o it i it ittt ettt et e 30V
Duration of output short-circuit {see Note 4) . .. ... ... . ... . i e 10s
Continuous total power dissipation at (or below} 25°C free-air temperature (see Note 5) . . ... ...... 600 mwW
Operating free-air temperature range: LM106 Circuits. . .............. .. ... ... —-55°C to 125°C
LM206 CircuUits . . . . . . ot i e e e it i e i e, —25°C to 85°C

LM306 Circuits . .........ccinemimeeinnnnn 0°C to 70°C

StOrage tempPerature FANGE . . . . . .« oot v v n et ann o ieann st aan s -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch} from case for 60 seconds: J, JG or Wpackage . . ............ 300°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N, or Ppackage . . . . . .......... 260°C
NOTES: All voltage values, except differential voltages and the volitage from the output to Vg —, are with respect to the network ground terminal.

1.

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

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

4. The output may be shorted to ground or either power supply.

5. For operation above 25 °C free-air temperature, refer to Dissipation Derating Curves, Section 2. In the J and JG packages, LM 106 chips are alloy
mounted; LM206 and LM306 chips are glass mounted.
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«

LM106, LM206, LM306
- DIFFERENTIAL COMPARATORS WITH STROBES

electrical characteristics at specified free-air temperature, Voc+ = 12V, Voc— = —3Vto —12 V (unless
otherwise noted)

L $, 06 LM306
PARAMETER TEST CONDITIONS T M106%. Lm2 UNIT
MIN TYP MAX | MIN TYP MAX
25°C 0.53 2 .63 5
Vio  Input offset voltage Rg = 200 Q, See Note 6 5 1.6 mV
Full range 3 6.5
Average temperature
ayjp coefficient of input Rg = 60 Q, See Note 6 Full range 3 10 5 20 | uVv/°C
offset voltage
25°C 0.7% 3 1.8% 5
ho Input offset current See Note 6 MIN 2 7 1 7.5 BA
MAX 0.4 3 0.5 5
Average temperature MiN to 25°C 15 75 24 100
ayo  coefficient of input See Note 6 nA/°C
offset current 25°C to MAX 5 25 15 50
MIN to 25°C 45 40
| I t bi t Vo =05Vtob6V A
18 Input bias curren ° ° 25°C to MAX 7t 20 161 25| *
hL(s) Low-level strobe current Vistrobe) = 0.4 V Full range -1.7% -3.2 -1.7t -3.2 mA
VIH(s) High-level strobe voltage Full range 2.2 2.2 \"
ViL(s) Low-level strobe voltage Full range 0.9 0.9 Vv
Common-mode input
V| Vee- = -7Vito —-12V Full range +5 +5 Vv
ICR voltage range cc ¢
Diff tial input
Vip rierental inpu Full range +5 +5 \"
voltage range
v i - )
AvD Large: AS|gnaI dlf er.entlal »No load 250C 404 40t VimV
voltage amplification Vo =05VtoSV
High-level Vip = 5mV Full 2.5 5.5
VoH igh-level IoH = —400 sA D m ull range v
output voltage ViD = 8 mV Full range 2.5 5.5
Vip = -5 mV 25°C 0.8% 1.5
1 = 100 mA
oL m ViD = —7mV|  25°C 0.8¢ 2
Low-level ViID = —5 mV{ Full range 1
Vv loL = 50 mA \
oL output voltage oL m Vip = -8 mV| Full range 1
Vip = -5 mV|] Full range 0.4
loL = 16 mA
oL m Vip = —8mV| Full range 0.4
MIN to 25°C 0.02% 1
. Vip = 5mV ad
| High-level v —8Vto24V 25°C to MAX 100 A
OH output current OH = VIDp = 7mV | MIN ta 26°C 0.02% 2 K
Vip = 8 mV |25°C to MAX 100
lcc+ Supply current from Vo 4| Vip = -5 mV, No load Full range 6.6+ 10 6.6% 10] mA
lcc - Supply current from Ve —{ No load Full range -1.9¢+ -36 -1.9t -3.6 mA

tUnless otherwise noted, all characteristics are measured with both strobes open.
$LM106 limits are guaranteed by equivalent testing unless otherwise noted.
§ These typical values are at Veec+ = 12V, Vee- = -8BV, Tp = 25°C. Full range (MIN to MAX) for LM106 is — 55°C to 125°C; for LM206 is — 25 °C
to 85°C; and for LM306 is 0°C to 70°C.
NOTE 6: The offset voltages and offset currents given are the maximum values required to drive the output down to the low range (Vg ) or up to the high
range (Vo). Thus these parameters actually define an error band and take into account the worst-case effects of voltage gain and input impedance.

switching characteristics, VcCc+ = 12V, Vgec—- = -6V, Ta = 25°C
LM106,. LM206 LM306
PARAMET! T 1 . UNIT
AR ER EST CONDITIONS MIN TYP MAX | MIN TYP MAX
Respeonse time, low-to-high-level cutput R = 380021t 5V, Ci. = 15 pF, See Note 7 28 40 28 40 ns

NOTE 7: 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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LM106, LM206, LM306
DIFFERENTIAL COMPARATORS WITH STROBES T

TYPICAL CHARACTERISTICSt

INPUT OFFSET CURRENT
vs
FREE-AIR TEMPERATURE

INPUT BIAS CURRENT
vs
FREE-AIR TEMPERATURE
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FIGURE 1 FIGURE 2
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
7 1.2 -
Vee+=12V Vee+=12V
>l Vee—=—-3Vto-12V > Veg—-=—-3Vto-12V
6 =5mV | 1t ViD=-5mV
g, Vip=5m _— 5 ID
- 5 > 08 loL = 100 mA
-
3 s
5 g
© 4 3 06
§ 4T IOH = —400 uA 3 loL = 50 mA
£ 4
K- 3 z 04
:I: 3 loL = 16 mA
T L +—1
o
1 0
—-75 -60 -256 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125

Ta—Free-Air TEmperature—"C
FIGURE 3

TaA—Free-Air Temperature—"C
FIGURE 4

t Data for free-air temperature outside the range specified in the absolute maximum ratings for LM206 or LM306 is not applicable for those types.
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LM106, LM206, LM306

. ‘ DIFFERENTIAL COMPARATORS WITH STROBES
m TYPICAL CHARACTERISTICSt
OUTPUT CURRENT
Vs
VOLTAGE TRANSFER CHARACTERISTICS DIFFERENTIAL INPUT VOLTAGE
VCC+= 12v 1 .TA=_55°c
6 Vcc—=-6V Ta=0°C
RL =00 f= 10_1 ———d =
> 5 ——F < TA=125°C
| 4 I 10—2 : ~
., € Ta =70°C~
s 2 10-3 . .
- -]
S Ta=0Cc—"] Ta=25C 3 TA=25"C Ta = 125°C
« 3 = 10-4
g_ ' | | o a \'\
5, Ta=70C S 10-5 —
3 g B \7a - 70
() Ta=125°C o 10~ i
>  1|Ta=-55°C—2 A = T
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0 10-8| Veer=Vo=12v | | Ta=0°C—
Vee—-=—-3Vto-12V
-1 10_9 N i —
-2 -1 0 1 2 -5 4 -3 -2 -1 0o 1 2 3
V|p—Differential Input Voltage—mV Vp—Differential Input Voltage—mV
FIGURE 5 FIGURE 6

LARGE-SIGNAL DIFFERENTIAL

VOLTAGE AMPLIFICATION SHORT-CIRCUIT QUTPUT CURRENT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
80 000 04 v v
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£ 60000 —— Vee+= 10V i g o3l { See Note 8
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; \\ cC o \\
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Ta—Free-Air Temperature—°"C T a—Free-Air Temperature—"C
FIGURE 7 FIGURE 8

TData for free-air temperature outside the range specified in the absolute maximum ratings for LM206 or LM306 is not applicable for those types.
NOTE 8: This parameter was measured using a single 5-ms pulse.
L
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LM106, LM206, LM306
DIFFERENTIAL COMPARATORS WITH STROBES

Igc+=Supply Current from Voc+—mA

TData for free-air temperature outside the range specified in the absolute maximum ratings for LM206 or LM306 is not applicable for those types.

TYPICAL CHARACTERISTICS?

OUTPUT RESPONSE FOR
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