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Fig. T Logic diagram

The SP1650 and the SP1651 are very high speed
comparators utilizing differential amplifier inputs to
sense analog signals above or below a reference level.
An output latch provides a unique sample-hold
feature. The SP1650 provides high impedance Dar-
lington inputs, while the SP1651 is a lower impedance
option, with higher input slew rate and higher speed
capability.

Complementary outputs permit maximum utility for
applications in high speed test equipment, frequency
measurement, sample and hold, peak voltage detection,
transmitters, receivers, memory translation, sense ampli-
fiers and more.

The clock inputs (Ca and Cb) operate from ECL Il
or ECL 10,000 digital levels. When Ca is at a logic high
level, Q5 will be at a logic high level provided that

FEATURES V1> V2 (V1 is more positive than V2). Qa is the logic
complement of Qa. When the clock input goes toa
B Po =330mW typ/pkg (No load) low logic level, the outputs are latched in their present
B! state.
B to =3.5nstyp. (SP1650) Assessment of the performance differences between
=3.0ns typ. (SP1651) the SP1650 and the SP1651 may be based upon the
B Input Slew Rate=350 V/ps (SP1650) relative behaviour shown in Figs. 5 and 8.
=500 V/us (5P1651)
B Differential Input Voltage : TRUTH TABLE
-5.0Vto +5.0V (-30°C to +85°C) T V. Vo Al 8ai
B Common Mode Range: H V1> Vo H B
—3.0Vto +2.6V(—30°C to +85°C) (SP1650) H vV, < Va3 C H
—2.5Vto +3.0V(—30°C to +85°C) (SP1651) L ) ) an Q,
B Resolution: < 20mV (-30°C to +85°C) ;
“ ¢ = Don’t Care
M Drives 50Qlines
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Fig. 2 Circuit diagram
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Vee:  Vaxcs vour TO
Vin O CHANNEL & “T0vec  +20¥ac CHANNEL B
-

0y 01
VeV ey & |
(R gl S

50-ohm termination to
ground located in each
scope channel input.

All input and output cables to the

scope are equal lengths of 50-ohm
coaxial cable.

tRefer to Fig. 4 for input pulse definitions.

* Complement of output under test should
always be loaded with 50ohms to ground

Fig. 3 Switching time test circuit at +25C
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SP1650/51

The pulse levels shown afe used 0 check ac parameters
over the full common-mode range

V - Input to Output

Vik
VR
viL

Tast pulms. t,.t_= 15402 ns (10% to 90%)
f-50MHz
S0% Duty Cycle
Vj4 is applied to € during tests

TEST PULSE LEVELS

Pulse 1 Pulse 2 Pulse 3

SP1650 SP1651 SP1650 SP1651 S5P1650 SP1651

ViH + 2100V +2100V | -5000V | -4500V | -0.300V | —0.800V
VR + 2000V | +2000V | 4900V | -4400V | 0400V | —0.900V
ViL -1.900V | 1900V | - 4.800V 4.300Vv | -0.500V -1.000V

Clock to Output

Vin +2100V
VR 42000V
Vi + 1900V

Pa L 1 =15402m

Fig. 4 Switching and propagation waveforms @ 25°C
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TEST CIRCUIT
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Positive Pulse Dagram

Negative Pulse Diagram

Positive

Overdrive

Nagative
Mrat + Overdiiva
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Input switching tima is constant

att

5 ns (10% 10 9O%1

Dslay
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Fig. 5 Propagation delay (tpd) v. input pulse amplitude and constant overdrive




Propagation Delay versus Overdrive
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iSee Test Tabia)

Fig. 6 Logic threshold tests (waveform sequence diagram)

SP1650/51
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OIFFERENTIAL
INFUT

VIN
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TEST CONFIGURATION
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(LSS et 1 130 80 d|

-25¥de € VREF € +2:5Vac

20 Vde

Typical Transfer Curves

W e e 5 5 0

Viat
Vin. DIFFERENTIAL INPUT WDLTAGE Im VOLTS)

Logic 1

Loge 0

Fig. 7 Transfer characteristics (Q v. Vin)

(Al TEST CIRCUIT
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(B} Typical Output Logic Swing versus Frequency
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Fig. 8 Qutput voltage swing v. frequency
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oo INPUT CURREAT fuAl

TEST CIRCUIT
o5 0va
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Typical SP1650 (Complementary input Grounded) Typical SP1651 (Complementary Input Grounded)

5 1 | I
3o - “750t - &
iz B ) S
= 2 500
= 1 =
= T £ —
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i 1 ] PR s 2 T ] 78

Vi INPUT VOLTAGE (VOLTS) Vi, INPUT VOLTAGE (VOLTS)

Fig. 8 Input current v. input voltage
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Vees
¥iy TO CHANNEL & +7.0 Vac
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50-ohm termination to
ground located in each
scope channel input.

VEE"™

&
i O S Ui
| |
! e
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Ve ]

/_’Futy
312Vdc

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable.

Analog Signal Positive and Negative Slew Case
VRt 100mY - #2100V
2000 v

100 my = +1 300\

Vi Negative = = = — =
v

V., Positive

c V=t 1110V

Vi =+0310V
Clock Aperture
% I Time

— Tpg —

Q Positive

© Negative

Clock enable time=minimum time between analog and clock
signal such that output switches, and tpd (analog to Q) is not
degraded by more than 200ps.

—-==== Clock aperture time—time difference between clock enable time
and time that output does not switch and V is less than 150 mV,

Fig. 10 Clock enable and aperture time test circuit and waveforms @ 25°C
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