GL339/339A

LOW POWER, LOW OFFSET
VOLTAGE QUAD COMPARATORS

Description

The GL339 consists of four independent precision voltage com-
parators designed specifically to operate from a single power
supply Operation from split power supplies is aiso possible and
the low power supply current drain is independent of the supp-
ly voltage range. Darlington connected pnp input stage allows
the input common-mode voltage 10 include ground.

Features

¢ Single Supply Operation +2.0V to +36V

¢ Dual Supply Operation +=1.0V to =18V

» Compatible with All forms of Logic

» Allow Comparison of Voltages Near Ground Potential
* Low Current Drain 800 A TYP

¢ Low Input Bias Current 25nA TYP

¢ Low Input Offset Current =5 nA TYP

* Low Offset Voltage x2mV

Shematic Diagram
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Absolute Maximum Ratings

Supply Voltage, v+

+ 36V or £18V

Differential input Veltage 36V
input Voltage Range —0 3V to +36V
Power Pissipation 1000 mw
Input current (V;,<—0 3V) 50 mA
Operating Temperature Range ‘0°C to +70°C
Storage Temperature Range —55°C 1o +125°C
Pin Temperature 260°C
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GL339/339A

Electrical Characteristics: V* = 5V, T, = 25°C, unless otherwise specified)

GL339 GL339A
FARAMETER Test Conditions UNIT
MIN | TYP | MAX [ MIN { TYP | MAX
At out switch point +2 | %5 +1 +2
Input Offest Voltage Vo=14 R,=0 my
VHEF - 1 4V DQCSTAQTOGC 9 4
. Qutput In linear 25 250 25 250
A
nput Bias Current (1) |- \ce [ 0°C<T<70°C 400 a0 | "
+5 | +50 +5 ]| +50
Input Offset Current | 0 C<TASIOT 2150 T150 nA
Input Common-Mode D V*-15] D Vi s y
Voltage Range (2) | 0°C<TAS70°C 0 V+20| 0 V+-2.0
Supply Current R =ce g8 | 20 08 20 | mA
Supply Current Ve =30V, R =% 25 25 mA
Voltage Gain R >15KQ, V+ =15V 93 106 93 106 dB
Viy = TTL iogic swing’
Large Signal Veer =14V, R, =5 1K® 300 300 ns
Response Time VR = 5V
Response Time (3) Ve = 5V, R = 51K& 13 13 jiS
Ving= 21V, Vinj+) =0V,
Ouplur Sink Current V&1 5V 6 16 6 16 mA,
VIN(—- ) > 1V 250 400 250 400
Qutput Saturation Vin(+y= 0V =y
S 4MA 0°C<TA<70°C 700 700
Ving+21V 01 01
Output Leakage Vin—y =0V nA
0°C<TAL70°C 1000 1000
bitferential Input All V|20V {or Vit gpiit v+ v+ y
Valtage supply 1s used) 0°CET,<70°C

NOTES:

(1) The direction of the current 1s out of the IC due 1o the PNF input stage This current 1s essentially constant, independent of the state of the oulput,
so no loading change exists on the reference or input iines
(2) If ether input of any comparators goes rhore negative than 0 3V below ground, a parasilic transistor turns on causing fugh input current and possible
faulty outputs This condiions 15 not destructive providing the mput current 1s imited to less than 50mA,
(3} The response time specified is for a 100mA input step with SmV overdrive For larger overdrive signals 300 nsec can be oblained
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GL339/339A

TYPICAL PREFORMANCE CURVES
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GL339/339A

APPLICATION NOTE

The GL339/A are high-gain, wide-bandwidth devices which, Ike most comparators, can easy oscillate if the output lead 18
inadvertently allowed to capacitively couple to the inputs via stray capacitance This shows up only during the output voltage
transition intervals as the comparator changes states. Power supply bypassing 1s not required to solve this problem. Stan-
dard PC board layout 1s helpful as it reduces stray input-output coupling Reducing the input resistors 1o < 10 kQ reduces
the feedback signal levels and finally, adding even a small amount (1.0 to 10mV) of positive feedback (hysteresis) causes
such a rapid transition that oscillations due to stray feedback are not possible. Simply socketing the IC ang attaching resistors
ta the pins will cause input-outpu? oscillations during the small transition intervals unless hysteresis is used If the input signal
is a pulse waveform, with relatively fast rise and fall times, hysteresis is not required.

All pins of any unused comparators should be grounded.

The bias network of the GL339/A establishes a drain current which is independent of the magnitude of the power supply
voltage over the range of from 2 Vto 30 V

It 15 usuaily unnecessary 10 use a bypass capacitor across the power supply line

The differential input voltage may be larger than V+ without damaging the device. Protection should be provided to prevent
the input voltages from going negative more than—0.3V (at 25°C). An input clamp diode can be used as shown in the applica-
tions section

The output of the GL339/A 15 the uncommitted collector of a grounded-emitter npn outpu. 'ansistor Many coflectors can
be tied together to provide an output ORing function An output pull-up resistor can be connected to any availabale power
supply voltage within the permitted supply voltage range and there is no restriction on this voltagae due to the magnitude
of the voltage which is applied 1o the V+ terminal of the GL33%/A package. The output car - iso be used as a simple SPST
switch to ground (when a pullup resistor 1s not used). The amount of current which the output device can sink 1s limited
by the drive availabale {(which 1s independent of V1) and the B of this device When the maxirv: im current imit 15 reached
(approximately 16 mA), the output transistor will come out of saturation and the output volta¢ 2 will rise very rapidly The
output saturation voltage is limited by the approximately 60 Q saturation resistance o1 the output transistor The low offset
voltage of the output transistor (1 mV) allows the oulput to clamp essentially to ground level for small load currents

1. TYPICAL APPLICATIONS (V. = 15 V)
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GL339/339A

ONE-SHOT MULTIVIBRATOR WITH INPUT LOCK OUT
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GL339/339A

LOW FREQUENCY OP AMP
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GL339/339A

SQUAREWAVE-OSCILLATOR PULSE GENERATOR
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GL339/339A

TWO-DECADE HIGHFREQUENCY VCO
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GL393/393A
LOW POWER, LOW OFFSET
VOLTAGE DUAL COMPARATORS

Description Pin Configuration

The GL393 consssts of two independent precision voltage
comparators designed specffically to operate from a single

power supply. Operation from splht power supplies is also A 4
possible and the low power supply current drain is indepen- QUTPUT A.,E siv
dent of the supply voltage range, Darlington connected pnp
input stage allows the input common-mode voltage to in- 'N}!’\Ii'm”ﬁ 2 EOUTPUT B,
clude ground. NON- GL 393 AVERTING
INVERTING( 2 I3 vl
NON-
el el
Features
¢ Single Supply Operation +2.0V to + 36V
¢ Dual Supply Operation =1.0V to =18V
* Compatible with All forms of Logic Absolute Maximum Ratings
¢ Allow Comparison of Voltages Near Ground Potential
» Low Current Drain 400 uA TYP Supply Voitage, V* +36V or +18V
* Low Input Bias Current 25nA TYP Differential input Voltage 36V
* Low Input Offset Current =5 nA TYP Input Voltage Range —0.3V to +36V
* Low Oifset Voltage =2mV Power Pissipation 500mw
Input Current (V< —0.3V) 50 mA
Operating Temperature Range 0°C to +70°C
Storage Temperature Range —556°C to +125°C
Shematic Diagram Pin Temperature 260°C
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GL393/393A

Electrical Characteristics: V* =5V T,=25°C, unless otherwise specified)

GL393 GL393A
PARAMETER Test Conditions UNIT
MIN | TYP | MAX | MIN | TYP | MAX
At out. switch point +o 4 +1 4o
Input Offset Voltage | V,=1 4; R,=0 +2 | 45 1122 | gy
VREF=1‘4V OOC\<.TA€7OOC 9 4
in li 25 | 250 25 [ 250
Input Bias Current (1) Output in linear nA
range 0°C<T,£70°C 400 400
*5 | £50 *5 | £50
Input Offset Current nA
0°C<T,<70°C +150 +150
Input Common-Mode 0 V1.5, 0 V1.5 v
Voitage Range (2) D°C<LT,<70°C | O V-2 0 V-2
Supply Current R =90 0.4 1 0.4 1] mA
Supply Current Voe=30V, R = 2.5 2.5 mA
Voltage Gain R Zz15KQ, V*=15V 33 | 106 93 | 106 dB
: Vyy = TTL logic swing,
Large Signal Vagr=-+1.4V; R =5.1KQ 300 300 ns
Response Time
VRL = 5V
Response Time (3) Ve = BV; R, = 6.1kQ 1.3 1.3 us
. V|N(_)>1V, V,Nl+,=OV,
Output Sink Current V,<1.5V 6 16 6 16 mA
Output Saturation Ving+)=0V 150 | 400 150 | 400 v
lgnkS4mA 0°C<KT,<70°C 700 700
2>
Output Leakage 3'”“’_10\\3 0.1 0.1 nA
N 0°C<T,€70°C 1000 1000
Differential Input All V)20V (or V- if spit Ve Ve Vv
Voltage supply is used) 0°C<T,<70°C

Notes: (1) The direchion of the current 1s out of the IC due to the PNP nput stage This currenl i1s essenhally constant, independent of the state of the
output, so no loading change exists on the reference or input lnes

{2} If ether input of any comparators goes more negative than Q 3V below ground, a parasitic transistor turns on causing high input current and
possible faulty outputs This conditions 15 not destructive providing the input current 1s fimited to less than 50mA

{3} The response time specified 1s for a 100mV input step with SmV overdrive For larger overdrive signals 300 nsec can be obtained
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GL393/393A

Typical Performance Curves
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GL393/393A

Applications

These dual comparators feature high gain, wide band width
characteristics. This gives the device oscillation tenden-
cies if the outputs are capacitively coupled to the inputs
via stray capactiance. This oscillation manifests itself dur-
ing output transitions (Vg to Vgu). To alleviate this situa-

Figure 6-Zero Crossing Detector
(Single Supply)
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D1 prevents input from going negative by more than 0 6V
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R3<?6 for small error in zero crossing

Figure 8-Free-Running Square-Wave Oscillator
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tron input resistors < 10k should be used. The addition
of positive feedback (<10mV) 1s also recommended. It 1s
good design practice to ground all unused pins. Differen-
tial input voltages may be larger than supply voltage without
damaging the comparator’s input voltages. More negative
than —0.3V should not be used

Figure 7-Zero Crossing Detector
(Split Supplies)
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Figure 10-Comparator With Hysteresis
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