Radio/Communication Circuits

1.25 GHz Prescaler

For Industrial Applications

FEATURES:

® Broadband operation - DC to 1.25 GHz

8 High sensitivity

w Standard T%L or ECL power supply

m Dual mode operation - VHF/UHF (+ 64/ + 256)
m Complementary ECL outputs

w [ndependent VHF and UHF input terminals

The RCA-CA3179E is an integrated-circuit prescaler
intended for use in communications and instrumentation
systems. It performs division by 256 in the uhf mode and
division by 64 in the vhf mode.

The mode of operation is seiected by means of the
bandswitch and the separate uhf and vhf input terminals
provided. Either single- or double-ended inputs can be
applied. These inputs are normally ac coupled, but dc
coupling can be used if the specified bias levels are main-
tained. The output is a complementary emitter-coupled
stage capable of driving a 33-pF or equivalent ioad. The
harmonic output is reduced above 40 MHz by limiting
output-signal rise and fall times and by maintaining.a
balanced load.

In the uhf mode, which is activated by applying a high level
(logical 1) to the bandswitch input terminal, all eightdivider
stages are operative, resulting in division by 256. In the vhf
mode, activated by a low level {logical 0} at the vhf input
terminal, two divider stages are bypassed, resulting in
division by 64. An internal amplifier/multiplexer provides
this control while isolating both inputs, amplifying the input
signal, and improving sensitivity.

The CA3179E is supplied in the 14-lead dual-in-line plastic
package.

CA3179

Applications:
@ Digital frequency synthesizers for:
VHF/UHF receivers
Satellite communications
Instrumentation
a High-frequency divider for:
UHF frequency counters
UHF timers
High-speed computers
Frequency standards
SHF second IF local-oscillator injection
PCM communications
Satellite communications
Radar ranging systems
m High-frequency up-converters

Table of Absolute-Maximum Ratings

T:lrm. ‘IIVIIR ‘l\’nalx. N'Iax. II\Ilan(.
0. olts | Volts | 0
md | A

{m

1 &2 0 55 110 0

3 - 0.3 20 1 1

4 &5 — — 0.1 10
9, 10,

13,148 | — 4 0.1 1

*Terms. 1 & 2 tied together.

A Maximum rf drive = 500 mVRMS.

Terms. 7 & 8 are system ground and tied
together.

Terms. 6, 11, 12 =no connection.
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MAXIMUM RATINGS, Absolute-Maximum Values:

DO SUPPLYVOLTAGE ...... ittt et ia e ettt it e i cia ettt in ey 55V
DCBANDSWITCHVOLTAGE .. ... i it it iiia i aairintnanacnaanns 20V
AMS INPUT VOLTAGE ... . i iiitiiiniaatiaes ittt ianiaiiananiranasnnsnsnsenans 05V
DEVICE DISSIPATION:
L 10 B I N Lt 700 mW
ABOVETA = 70°C . i i e e e e derate linearly at 11.1 mW/°C
AMBIENT TEMPERATURE RANGE:
OPERATING ..o i ettt ettt et e e i s 0to 85°C
STORAGE ...ttt e e e -55t0 +150°C

LEAD TEMPERATURE (DURING SOLDERING):
AT DISTANCE 116 = 1/32 INCH (1.59 = 0.79 MM)

FROM CASE FOR 10 SECOND S MAX. ..o ittt it e e e +265°C
| .
1 AMP/
MULT - 2 +2
PLEXER|
@G T I—@
|
@ —®
2 | BIAS 2 <2
|
O
—|_ 2 —d | +2

BIAS | — .. =2

92C5- 31617

Fig. 1 - CA3179 biock diagram.
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Fig. 2 - DC characteristics test circuit.




ELECTRICAL CHARACTERISTICS at TA = 25°C,V+ =5V,V— =0V

TEST ‘ TS5 |
CHARACTERISTIC CONDITIONS Min.]Typ.]Max| UNITS
Static (See Fig. 2)
Supply Current, | + Terms. 1 & 2 30 ] 65|100] mA
Bandswitch Voltage:
Low, V 24| — | —
H-—h—\-P-L—lg ~VeH Term. 3 ~———11% Y
Bandswitch Current.
Low, Ig) V3=0V “l—=1=1 ma
High, 154 V3= 20 V — [ — |05
Dynamic (See Fig. 3)
fiy =450 to 950 MHz
V3=5V ol Bl e
Sine Wave Sensitivity fiN = 80 to 450 MHz _
(Single-ended) V3=5V 50 | 160 ImVRMS
fin =90 to 275 MHz
V3=0V — ] S| 40
Output Voltage:
High, V — |la2]| —
Low, V Term. 40r 5 —_ 3| — A
Peak-to-Peak, VOp-p 065|111 186
Output Rise or Fall Time, trt¢ 40 |70 [ 110 ns
. Term. 13 or 14 pp—-1)
Internal Bias Term. 9 or 10 VDD-2.7) v
. Term. 13 to 14 2000
DC Input Resistance, R| orm 3 To 10 T000 Q
Term.9 to 10,V|N =100 mV, 20
fiN =950 MHz
Term.9 to 10,VijNy =100 mV, s
Complex Input Impedance fi = 450 MHz 30 - j80 Q
Term.13to 14,V|N = 100mV, s
fin = 275 MHz 35 -j100
500
LOAD
T S 3
vgtﬁ'— ! 14 !
METER | | VHF [looopF |
VIN GEN s | 3908 |
ARG F@AWy o]
v |'°°°°F CA3ITO T 3301 CRO
UHE IIOTI |470p:p & on| |
GEN 560 ;33’”:
!
| 470pF }
* INCLUDES CAPAGITANCE | ! \
OF TEST PROBE | 2 i
[ I
L ™ J
v+

92CS - 31615R |

Fig. 3 - AC characteristics test circuit.
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Fig. 4 - Schematic diagram {cont'd on next page).
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Fig. 4 - Schematic diagram {(cont'd from previous page).
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Fig. 6 - Typical threshold sensitivity
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Fig. 5 - Typical threshold sensitivity

in the +256 UHF mode.

in the +64 VHF mode.
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Fig. 8 - Supply current as a function of
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Fig. 10 - Output pulse characteristics.

Fig. 8

as a function of supply voltage

and ambient temperature.
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Fig. 11 - Typicai bipolar interface circult.
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1/2 CD4063UB
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Fig. 12 - Typical CMOQS interface circuit.
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Fig. 13 - Typical system configuration.

92CS-31624 92CS-31651
Fig. 14 - Printed-circuit board for the Fig. 15 - Printed-circuit board for the
dynamic test circuit. dynamic test circuit with components.
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TOP VIEW BOTTOM VIEW
92Cs8-31652 92CS-31663

Fig. 16 - Dynamic test circuit fixture.

IMPEDANCE COORDINATES

o

IN3155430) woisssHeaL K

N

92Cs-31612

Fig. 17 - Impedance as a function of frequency.
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High-frequency construction and design
techniques must be followed if the opera-
tion of the CA3179G test circuit is to be
stable and if the results of repeated tests
are to be consistent. The dynamic test cir-
cuit is shown in Fig. 3, and a photo of the
test fixture that houses it is shown in Fig.
16. Listed below are some precautionary
construction considerations for the cir-
cuit and test fixture.
1. Supply the ground plane with fre-
quent ground connections.
2. Use 504 coaxial cable for input
connections
3. Use a “dead bug” type socket to
minimize lead lengths and reduce
series inductances
4, Use input pads that reduce im-
pedance mismatch at the
generator-test and meter-test input
interfaces
5. Use leadless ceramic disc
capaciters wherever possible
5. Provide capacitor by-passing near
active terminals where ac grounds
are required
Specific applications may require
changes in the procedures listed above.
The socket, for instance, can be

CA3179

eliminated by soldering the device direct-
ly to the p.c. board or by using individual
board-mounted socket pins. Input and
output interface connections and cir-
cuitry will also vary according to specific
circuit requirements.

Partial Parts List for the Dynamic Test
Circult and Fixture:

4 Pasternac PE3493-6 SMA cable con-
nectors and semi-rigid coaxial cable

1 Chassis

1 P.C. board

1 14-lead socket

2 1000-pF capacitors, Stettner Trush Inc.
No. TEFIC-7

3 470-pF disc capacitors

3 1000-pF disc capacitors

2 33-pF feedthrough capacitors

3 1000-pF feedthrough capacitors

3 Ferrite beads, 0.375 x 0.187 x 0.250

2 Resistors, 3900, V4a-W, 2%

1 Resistor, 56-Q, 1/8-W, 5%

1 Resistor, 1102, 1/8-W, 5%

1 Resistor, 9.1, 1/8-W, 5%

1 Resistor, 5100, 1/8-W, 5%

Dimensions of Test Fixture
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