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Distinctive Characteristics

® 12ns MAXIMUM PROPAGATION DELAY AT 5mV
OVERDRIVE

(] Complementary Schottky TTL outputs

® Fanout of 6

-

FUNCTIONAL DESCRIPTION make this comparator especially suitable for high-speed precision
analog-to-digital processing.
The ‘Am686 is a fast voltage comparator manufactured with an .
advanced bipolar NPN, Schottky diode high-frequency process that .
makes possible very short propagatlon delays without sacrificing A latch function is provided to allow the comparator to be used in a
- the 1] istics hitherto associated only with sample-hold mode. If the Latch Enable input is LOW, the com-
-slow, hlgh-performance linear IC’s. The circuit has differential analog parator functions normally. When the Latch Enable is driven HIGH,
inputs and complementary logic outputs compatible with Schottky the comparator outputs are locked in their exnstmg logical states.
. TTL. The output current capability is adequate for driving 5 If the latch function is not used, the Latch Enable may be left open
standard Schottky inputs. The low input offset and high resolution or connected to ground.
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ORDERING INFORMATION* CONNECTION DIAGRAMS — Top Views
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, ‘ Amé686
MAXIMUM RATINGS (Above which the useful life may be impaired)

Positive Supply Voltage +7V Operating Temperature Range
Negative Supply Voltage —7v Am686C and Am686C-1 0to +70°C
Input Voltage +4V Am686M ) -551to +125°C

Operating Supply Voltage Range

Differential Input Voltage 6V AmB86C and AmBB6C-1 V+ = +5.0V 5%, V- = —6.0V +5%
Power Dissipation (Note 2) 600mwW AmGEeM V= +5.0V £10%, V- = 6.0V +10%
Lead Temperature (Soldering, 60 sec) 300°C Minimum Operating Voltage (V+ to V-) 87V
Storage Temperature Range —65 to +150°C N

ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGES
(Unless Otherwise Specified)
DC Characteristics

Symbol Parameter Conditions (Note 3) Am686C Am686C-1 Am686M - Units
Rg =< 100Q2, Tp = 25°C 3.0 6.0 2.0 mV max
Vos Input Offset Voltage Rs < 1000 35 10.0 3.0 mV max
Average Temperature Coefficient _ 0
AVog/AT of Input Offset Voltage Rg =< 1000 10 10 ©V/°C max
25°C < Tp < T (max) 1.0 1.0 1.0 1A max
los Input Offset Current Ta = Ta (min) 13 13 16 WA max
" 25°C < Tp < Ta (max) 10 12 10 1A max
Ig Input Bias Current Ta = Ta (min) 13 20 16 A max
Vem Input Voltage Range +2.7, -33 | +27,-33 | +2.7,-33 | Vmin
CMRR Common Mode Rejection Ratio Rg < 10002, —3.3V < Vpm < +2.7V 80 - 80 dB min
SVRR Supply Voltage Rejection Ratio Rg =< 100Q 70 - 70 dB min
VoH Output HIGH Voltage IL = —1.0mA, Vg = Vg (min) 27 27 25 V min
VoL Output LOW Voltage IL = 10mA, Vg = Vg (max) 05 0.5 0.5 V max
I+ Positive Supply Current . 42 50 40 mA max
- Negative Supply Current 34 40 32 mA max
Ppiss Power Dissipation 415 500 400 mW max
Switching Characteristics (V+ = +5.0V, V= = —6.0V, Vi, = 100mV, Vo4 = 5.0mV, C_ = 15pF) (Note 4)
t Propagation Delay, Ta (min) < Tp < 25°C 12 12 12 ns max
pd+ Input to Output HIGH Ta = Ta (max) 15 - 15 ns max
Propagation Delay, Ta (min) < Ty < 25°C 12 12 12 ns max
tpa- Input to Output LOW Ta = Ta (max) 15 - 15 ns max
Difference in Propagation Delay _ oro
Atpy between Outputs Ta = 26°C 2.0 2.0 2.0 ns max

Notes: 2. For the metal can package, derate at 6.8mW/°C for operation at ambient temperatures above +95°C; for the dual-in-line package, derate at
9ImW/°C for operation at ambient temperatures above 115°C.

. Unless otherwise specified, V+ = +5.0V, V- = —6.0V and the Latch Enable input is at Voi. The switching characteristics are for a 100mV
input step with 5.0mV overdrive.

. The outputs of the Am686 are unstable when biased into their linear range. In order to prevent oscillation, the rate-of-change of the input
signal as it passes through the threshold of the comparator must be at least 1V/us. For slower input signals, a small amount of external
positive feedback may be applied around the comparator to give a few millivolts of hysteresis.
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AMEB87 » AMBST7A

Dual Voltage Comparators

Distinctive Characteristics

° 8.0|:|s MAXIMUM PROPAGATION DELAY AT 5mV

OVERDRIVE
® Complementary ECL outputs
e 50X line driving capability

FUNCTIONAL DESCRIPTION

high-speed precision analog-to-digital processing.

The Am687 and Am687A are fast dual voltage comparators con-
structed on a single silicon. chip with an advanced high-frequency ’
process. The circuits feature very short propagation delays as well
as excellent matching characteristics. Each comparator has differ-
ential analog inputs and complementary logic outputs compatible
with most forms of ECL. The output current capability is adequate
for driving terminated 5082 transmission lines. The low input offsets
and short delays make these comparators especially suitable for

The comparators are similar to the Am685 high-speed comparator
but have been designed to operate from a 5V positive supply
(instead of 6V), dissipating less power than two Am685's. Separate
latch functions are provided to allow each comparator to be inde-
pendently used in a sample-hold mode. The Latch Enable inputs
are intended to be driven from the complementary outputs of a
standard ECL gate. If LE is HIGH and LE is LOW, the comparator
functions normally. When, LE is driven LOW and LE is driven HIGH,
the comparator outputs are locked in their existing logical states. If
the latch function is not used, LE must be connected to ground.
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The outputs are open emitters; therefore external pull-down resistors
are required. These resistors may be in the range of 50-200§2
connected to —2.0V, or 200-200052 connected to —5.2V.:

CIRCUIT DIAGRAM (Each Comparator)
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ORDERING INFORMATION*

Part Package  Temperature Order
Number Type Range Number
Am687A DIP —30to +85°C AM687ADL
Am687A DIP —55t0 +125°C AM687ADM
Am687 DIP —30to +85°C AM687DL
Ame87 DiP . —55t0 +125°C AM687DM
Ameé87 Dice —-30to +85°C AM687XL
Ameé87 Dice —55t0 +125°C AM687XM
Am687A Leadless —30to +85°C AMB687ALL
Am687A Leadless -55to0 +125°C AM687ALM
Am687 Leadless —30to +85°C AME87LL
Am687 Leadless —55t0 +125°C  AM687LM

to part number.

*Also available with burn-in processing. To order add suffix B
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Note: Pin 1 is marked for orientation.
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XIMUM RATINGS (Above which the useful life ‘may be impaired)

Am687/Am687A

itive Supply Voltage +7V Operating Temperature Range
ative Supply Voltage —7V Am687-L, Am687A-L —~30°C to +85°C
4V Am687-M, Am687A-M —55°C to +126°C
ifferential Input Voltage BV Storage Temperature Range —65°C to +150°C
30mA Lead Temperature {Soldering, 60 Sec.) 300°C
er Dissipation (Note 2) 600 mW 9.7V

Minimum Operating Voltage (V* to V=)

LECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGES (Unless otherwise specified)

Am687A-L Am687A-M
Characteristics Am687-L Am687-M
mbol Parameter Conditions (Note 3) Min. Max. Min. Max. Units
v * Input 0“ + Volt Rg <1008, Tp =25°C -3.0 +3.0 -2.0 +2.0 mV
npu set Voltage
os i 29 Rg <1000 35 | +35 | -30 | +30 mv
Average Temperature Coefficient _ + _ T V,
AVog/AT of Input Offset Voltage Rg < 100 2 10 10 10 10 pvIeC
25°C < Tp < Ta(max) 1.0 | +1.0 | <10 [ +1.0 uA
1 | Offset :
os nput Offset Current Ta = Ta(min) 13 +13 16 16 uA
. 25°C<TA<T 10 10 A
Ig Input Bias Current A Almax.) b
TA = Ta(min)) 13 16 A
Vem Input Voltage Range -33 +2.7 -3.3 +2.7 \"
CMRR Common Mode Rejection Ratio Rg <1000, -3.3< Vgy <+2.7V 80 80 dB
SVRR Supply Voltage Rejection Ratio Rg <1000, AVg = +5% 70 70 dB
Ta =25°C -0.960| -0.810| -0.960| -0.810 v
VoH Output HIGH Voltage Ta =Ta(min.) ' -1.060| -0.890 | -1.100| -0.920 \
Ta = Ta(max) -0.890| -0.700 | -0.850 | -0.620 v
Ta =25°C -1.850| -1.650| -1.850| -1.650 v
VoL Output LOW Voltage Ta =Ta(min.) ~1.890| -1.675| -1.910| -1.690 \
Ta = TA(max.) -1.825| -1.625| -1.810| -1.575 v
"t Positive Supply Current 35 32 mA
1~ ‘ Negative Supply Current 48 44 mA
Ppiss Power Dissipation ) 485 450 mwW
itching Characteristics (Vi = 100mV, Vo4 = 5mV)
. Ta(min) < Ta <25°C 8.0 8.0 ns
tpd+: tpd— Propagation Delay, Am687A Ta = TA(max) 10 125 ns
; Ta(min) <Ta <25°C 10 10 ns
tod+: tpd— , '
pd+: tpd Propagation Delay, Am687 Ta = Ta(max) 14 2 ne
ts Minimum Latch Set-up Time Ta=25°C 4.0 4.0 ns

tes: 2. Derate at 9mW/°C for operation at ambient temperatures above
3. Unless otherwise specified V+ = +5.0V,V— =

supply voltages. The Am687 and Am687A are designed to meet
established with a transverse air flow of 500 LFPM or greater.

-5.2V,Vy = -2.0V,and R_ =
with S5mV overdrive. The specifications given for Vog, los, I8, CMRR, SVRR, tpg+ and tpq— apply over the full Vo range and for 5%

+115°C. . .
504; all switching characteristics are for a 100mV input step

the specifications given in the table after thermal equilibrium has been

4. Because of the difficult and critical nature of switching measurements involving the latch, these parameters can not be tested in production.
Engineering data indicates that at least 95% of the units will meet the specification given.
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