




































































































































































































































































ZFL

case Y 39

broadband linear

Power Amplifiers

up to S0MW (+17 dBm)

10 MHz to 2000 MHz
performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

NEW

FRE?A%ENCY GAIN, dB MAXIMUM POWER, dBm |DYNAMIC RANGE| VSWR DC POWER PRICE $§
z
Intercept
pt., dBm
MODEL Flatness | Output (1dB) Input NF, dB  3rd order
NO. Min. Max Compression (no damage)| Typ. Typ. In Out | Volt. Current | Ea. Qty.
ZFL-2000 10-2000 20 +4/5 +7 +5 7.0 +25 24 24 | +18V 100mA 179  (19)
NOTES:
*+16dBm at 1000 MHz.
1. Operating temperature —55°C to +100°C
Storage temperature - 55°C to +100°C
2. With no load output, derate maximum input power (no damage) by 10 dB.
3. Prices and specifications subject to change without notice.
C‘\PQ ZFL-2000 FREQUENCY GAIN REVERSE GAIN ~ VSWR LINEARITY
S (MHz) (dB) (dB) in out Pout Comp.
(dBm) (dB
10.00 22.68 33.41 1.44 128 15.44 1.26
105.42 22.58 33.31 1.46 1.21 1535 1.26
200.83 22.60 33.35 1.44 113 15.32 1.30
296.25 22.48 33.37 135  1.09 15.24 1.28
391.67 22.32 33.45 1.24 1:43, 1519 1.05
487.08 21,96 33.60 118 114 15.11 0.92
582,50 21.63 34.05 194 118 14.74 0.80
677.92 21.60 34.33 1.37 1.24 14.86 0.82
773.33 22.03 34.03 1.48 1.30 15.28 0.74
868.75 22.42 33.59 153 136 15.74 0.71
964.17 22.64 33412 149 145 15.98 0.62
1059.40 22.89 3274 139 159 16.25 0.68
1154.70 23.14 32.22 1:25 1.7 16.42 0.79
1250.20 23.44 31.64 105 176 16.54 0.88
1345.80 23.34 3115 119 1,67 16.57 0.73
1441.00 23.18 30.81 144 1,52 16.55 0.63
1535.90 22.96 30.64 1.64 134 16.45 0.49
1631.50 22.64 30.73 1.77 110 16.22 0.38
1726.90 22.32 30.57 1.78 iy 15.97 0.33
1822.20 22.08 30.05 1.67 1.28 15.80 0.26
1917.60 21.70 29.21 154 ' 483 15.67 0.03
2014.80 21.03 29.26 1.56 1.53 15.58 —0.46
2108.20 20.24 28.70 1.97 1.57 1620 -0.89
2204.00 19.23 28.44 293 148 14,47 147
2299.70 18.26 28.28 415 129 1335  —111

- - - -
mMIHI'CIrCUItS P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500
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50 ohms m Mini-CiI’CUitS

up to 1 Watt (+30 dBm)
700 MHz to 4.2 GHz

FREQelIJ_‘ENCY GAIN, dB MAXIMUM POWER, dBm |DYNAMIC RANGE| VSWR DC POWER |PRICE §
r4

Intercept
pt., dBm
MODEL Flatness | Output (1dB) Input NF, dB  3rd order
NO. Min. Max Compression (no damage)| Typ. Typ. In  Out| Volt. Current | Ea. Qfy.
ZHL-42 ZHL42 0.7-4.2 30 +1.0 +29 +10 10 +38 2.514 254 15 0.69A 895 (1-9)
case U 36
NOTES:

1. Operating temperature —20°C to +65°C

Storage femperature —55°C fo +100°C
2. With no load output, derate maximum input power (no damage) by 10 dB.
3. Prices and specifications subject to change without notice.

J computer-automated performance data

N typical production unit / for data of other models consutt factory
ZHL-42 FREQUENCY GAIN REVERSE GAIN ~ VSWR LINEARITY

(MHz) (dB) (dB) in out Pout Comp.
(@Bm) (dB
700.25 33.56 47.42 1.57 1.98 28.91 1.18
845.84 33.44 47.61 1.54 1.67 28.82 1.05
991.85 33.61 47.66 1.51 1.42 29.29 0.86
1137.60 34.37 47.97 1.46 1.37 29.98 0.93
1283.50 34.54 47.96 1.43 1.36 30.42 0.61
1429.70 34.09 48.08 1.60 1.33 30.65 0.07
15675.50 34.06 48.00 167 1.47 30.53 0.16
1720.90 34.65 48.03 1.72 1.43 30.65 0.80
1866.60 35.05 48.15 1.62 1.32 30.46 1.41
2013.10 35.42 48.30 1.57 1.20 30.57 1.75
2158.00 35.21 48.36 1.47 1.21 30.53 1.40
2304.20 34.72 48.35 1.48 116 3013 1.30
2448.60 34.42 48.27 1.49 115 29.77 122
2595.20 34.55 48.36 1.51 118 29.91 1.05
2741.40 3378 48.26 137 124 3001 031
2887.60 34.03 48.29 1.34 152 30.35 0.32
2999.40 34.25 48.39 1.28 1.94 30.38 0.49
3033.30 34.05 48.50 124 1.99 30.50 0.29
3179.70 33.85 48.35 124 174 30.27 0.36
3324.30 34.01 48.62 1.30 1.56 30.04 0.77
3470.30 34.34 48.51 1.39 1.43 30.19 0.79
3616.70 34.49 48.76 1.58 1.28 29.91 1.07
3763.00 34.65 48.61 1.67 111 29.73 0.72
3909.00 32.36 48.49 1.54 1.24 29.69 0.33
4053.50 33.32 48.74 1.39 1.39 30.30 0.05
4199.90 34.60 48.69 1.44 1.84 30.04 0.08

In Stock...Immediate Delivery
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wideband

RF Transformers

3KHz to 800MHz
performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

T, TH, case W 38, X 65+
TMO, case A 11, tcase B 13
FT, FTB, case H 16

*Surface Mounting Available
See case KK81, page 18

Bent Lead Version

For PC applications, select from the low-cost, plastic-case T
series (small enough to be inserted info a standard 1/3 DIP socket),
or the hermetically-sealed RFI shielded TMO metal-case series
(requiring less PC area than a flatpack or TO-5 can), or the plastic-
case T-H series designed to handle up to 100 mA in the primary
winding without appreciable saturation or change in RF charac-
feristics.

Transformer core saturation is influenced by (1) dc current
through the winding, (2) RF input power, and (3) frequency of
operation, These three variables interact to affect the point at
which saturation occurs, see Figs. (1) and (2). These curves show
the point where distortion occurs, by visual observation, and illus-
trate how saturation is influenced by dc current through the wind-
ing, RF input power level and frequency of operation: See that (1)
if the dc current through the winding increases, the allowable RF
input power decreases and the minimum frequency of opera-
tion will increase, (2) if RF input power increases, the maximum
allowable dc current through the winding will decrease and the
minimum frequency of operation will increase, (3) if the fre-
quency of operation increases, then the RF input power can be
increased and the dc current through the winding can also be
increased.

performance saturation curves T, TH series
(RF power & DC current at which signal saturation begins)

Ti6é-1, TI6-IH TI6-1l, TI6-IH

{1

Now comparing the T-H series to the conventional T-series in
Figs. (1) and (2), note that saturation effects are negligible with the
T16-1H; so for wide dynamic range applications, specify the T-H
series.

Coaxial connector models are available from 10 KHz to 500
MHz and are offered with 50 ohm and 75 ohm impedances; 75
ohm connectors are used at 75 ohm ports. The FT 1.5-1, with unbal-
anced input and ou.put, is especially useful for 50 ohm to 75 ohm
matching applications. The FIB series with unbalanced output
and balanced input (connector ground insulated from the case)
helps eliminate ground loop problems, especially when long
cable runs are involved.

As shown in the data chart on the following page, models are
available in five basic configurations.

These transformers may be operated as low as 12.5 ohms at the
primary with essentially the same impedance matching ratio
and only a slight change in frequency response.

For each RF transformer model, the minimum and maximum
frequency is given for the insertion loss at the 3 dB, 2 dB and 1 dB
points, as shown in Fig. (3) and listed in the data chart. For exam-
ple, the T1-1 insertion loss is 1 dB from 2 to 50 MHz and 3 dB from
0415 to 400 MHz.

Style X 65

frequency response curve

INPUT POWER vs DC CURRENT

E £ INPUT POWER vs FREQUENCY
8 ] | S (O T 1 1 T
5 . || 1 LR ;3 50 'TﬁL“ — ?s " ” FREQUENCY RESPONSE CURVE
uw == I 2t * H=—p =
== g O O y 20ma_L——— I 2
o +20 - S +20 (1 . 1+/ - 348
- ~] I ) . | _eoma 7 [ /100 mA[ z
2 i I 5 4o | J | g 2dB
% +10 :;{ i o T “ ] % / T I~ { | E | dB
I | is 0 I 7]
Go 20 40 60 80 100 02,05 | 2 5 1020 50 l00 E fuafiz fu fu,i fuzfu,s
DC CURRENT (mA) FREQUENCY (MHz) FREQUENCY
FIG.1 FIG. 2 FIG. 3

NSN GUIDE *FOR A AND B CONFIGURATIONS
MCL NO NSN Maximum Amplitude Unbalance Maximum Phase Unbalance
11 : o 0.4 dB over 1 dB frequency range 1.0° over 1 dB frequency range
T2>1 292881-‘11 gg?;?g 0.5 dB over entire frequency range 5.0° over entire frequency range
T4-1 5950-01-024-7626 )
T™MO4-1 5950-01-067-1012 L\Jg)TE§' 75 6k dels, 75 ohm BNC " tGRd
TMO4-2 5050-01-091-3553 enotes 75 ohm models, 75 ohm connectors are standard.
T9-1 5050-01-105-8153 1. For Quality Control procedures, see page 6.
TMO9-1A 5950-01-098-6315 2. For environmental specifications see page 7.
T16-1 5950-01-094-7439 3. Absolute Maximum Ratings, see page 7, except for T & TH Series,

mMini'CirCUitS PO

90

temperature range is —20 to +85°C.
4. For connector types and case mounting options, see case style outline drawings.
5. Prices and specifications subject to change without notice.
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12,5 to

800 ohms

[JMini-Circuits

RA%O FRE?AL}I_IENCY INSERTION LOSS PRICE $§
z
case style number MODEL 3dB 2dB 1dB
see opposite page. NO. MHz MHz MHz Ea Qty.
A* T 141 1 05-200 .05-200 08150 2-80 3.95  (10-49)
~ - TA-6T 1 003-300 .003-300 .01-150 .02-50 595  (10-49)
PRI SEC 127 2 07-200 .07-200 4-100 5-50 425  (10-49)
12.5-6T 2.5 .01-100 .01-100 102-50 .05-20 425  (10-49)
1311 3 .05-250 .05-250 1-200 5-70 395  (10-49)
141 4 2-350 2-350 .35-300 2100 295  (10-49)
T4-61 a4 .02-250 .02-250 .05-150 0.1-100 395  (10-49)
1517 5 .3-300 3-300 .6-200 5-100 425  (10-49)
TBAT 8 .03-140 .03-140 10-90 1-60 695  (10-49)
4317 13 3120 3-120 7-80 5-20 425  (10-49)
T16-61 16 03-75 03-75 106-30 1-20 495  (10-49)
TH T4-H 4 8-350 8-350 15-300 25-200 495  (10-49)
TMO  T™MO4-AT 1 .05-200 .05-200 .08-150 2-80 6.45  (10-49)
TMO2-1T 2 .07-200 .07-200 4-100 5-50 675  (10-49)
TMO2.5-6T 2.5 .01-100 .01-100 .02-50 .05-20 675  (10-49)
TMO3-1T 3 .05-250 05-250 4-200 5-70 6.45  (10-49)
TMO4-1 4 2-350 2-350 .35-300 2-100 495  (10-49)
TMOS5-1T 5 13-300 ,3-300 16-200 5-100 675  (10-49)
TMO43-1T 13 3120 3120 7-80 5-20 675  (10-49)
B* \Q\\ TT M6 1 ,004-500 .004-500 .02-200 4-50 595  (10-49)
- - T711.5-1 1.5 .075-500 .075-500 24100 4-50 495  (10-49)
112.5-6 2.5 .01-50 ,01-50 1025-25 .05-10 525  (10-49)
PRI SEC 741 4 .05-200 .05-200 2-50 1-30 495  (10-49)
T125-1 25 102-30 .02-30 .05-20 4410 7.95  (10-49)
TTMO TTMO4-1 1 005-100 .005-100 01-75 .05-40 10.95 (10-49)
C T T4 1 15-400 15-400 .35-200 2-50 295  (10-49)
M6 o 1 .01-150 .01-150 .02-100 .05-50 495  (10-49)
C % 1.5 1.5 4-300 4-300 2150 5-80 3.95  (10-49)
PRI SEC ™56 o 15 .02-100 .02-100 05-50 0.4-25 495  (10-49)
12.5-6 25 .01-100 .01-100 .02-50 .05-20 395  (10-49)
14-6 4 .02-200 .02-200 .05-150 1-100 395  (10-49)
19-1 9 15-200 15-200 34150 2-40 3.45  (10-49)
T16-1 16 3120 34120 .7-80 5-20 395  (10-49)
1361 36 03-20 .03-20 05-10 -5 5.95  (10-49)
TH T™-H 1 8-300 8-300 10-200 25-100 495  (10-49)
19-1H 9 2-90 2-90 3-75 6-50 5.45  (10-49)
T16-1H 16 7-85 7-85 10-65 15-40 595  (10-49)
TMO TMO1-4 1 15-400 15-400 .35-200 2-50 495  (10-49)
TMO1.5-1 15 4-300 1-300 2150 5-80 675  (10-49)
TMO2.5-6 25 .01-100 .01-100 .02-50 .05.20 6.45  (10-49)
TMO4-6 4 .02-200 .02-200 05150 1-100 6.45  (10-49)
T™MO6-1 6 13-200 13-200 5-150 5-50 6.45  (10-49)
TMO9-1 9 15-200 15-200 3150 2-40 6.45  (10-49)
TMO1 6-1 16 34120 3120 .7-80 5-20 6.45  (10-49)
D T 124 2 025-600 1025-600 .05-400 5-200 345  (10-49)
. . 131 3 .5-800 .5-800 2-400 = 425  (10-49)
PRI SEC 14-2 a4 12-600 12-600 5-500 2-250 345  (10-49)
18-1 8 15-250 15-250 25-200 2100 3.45  (10-49)
T14-1 14 2150 2150 5-100 2-50 425  (10-49)
= TMO TMO02-4 2 .025-600 .025-600 .05-400 5-200 595  (10-49)
TMO3-1 3 5-800 5-800 2-400 — 695  (10-49)
TMO4-2 4 2-600 2-600 5-500 2-250 595  (10-49)
T™MO8-1 8 15-250 15-250 .25-200 2-100 5.95 (10-49)
TMO14-1 14 2-150 2150 5-100 2-50 675  (10-49)
E FT FT454 15 4-400 4-400 5-200 1100 29.95 (1-4)
L] .
PRI SEC FTB  FTB1-4 1 2-500 2-500 5-300 10-100 29.95 (1-4)
FTB4-6 1 .01-125 .01-125 05-50 1-25 29.95 (1-4)
= W FTB4-1-75 1 5-500 5-500 5-300 10-100 29.95  (1-4)
PIN CONNECTHONS see case style outine drawings
*A *B CE D
DC Isolated DC Isolated Unbalanced
CONFIGURATION Center-Tap Secondary Center-Tap Primary, Secondary DC Isolated Primary, Secondary
SERIES TTH TMO T T™MO T TH TMO T TMO
Primary DOT 4 1 4 1 4 1 6 1
Primary 6 ] 6 5 6 5 30 6°©
Primary CT — — 5 3 — — —= —
Secondary Dot 3 2 3 2 3 2 1 2
Secondary 1 6 1 6 1 6 g 6¢°
Secondary CT 2 4 2 4 — — — —
Case Gnd. — 78 — 78 — 78 — 78

O pin 3 must be grounded
¢ O pin 6 must be grounded

91

Electronic Design + December 27, 1984 80 A-91



highest figure of merit

Phase Detectors

1000mV DC output, +7dBm RF

1MHz 10 100 MHz
performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

description

These new high efficiency phase detectors are the only
units in the world offering a figure-of-merit greater than 125 for
only $15.95.

The figure-of-merit M or efficiency of a phase detector can
be defined as the ratio of maximum DC output voltage (in mV)
divided by the RF power (in dBm). The maximum DC output
from these units is 1000 mV with + 7 dBm applied to the LO and
RF ports, and DC offset is typically 400 micro-volts. Thus, its
figure-of-merit M is 143, which indicates a highly efficient
phase detector. For comparison, a double-balanced mixer
used as a phase detector offers 350 mV DC output with the
same LO and RF inputs for a figure-of-merit M of 50.

Both the RPD-1 and MPD-1 are packaged in a hermetically-
sealed EMI-shielded metal case. The miniature RPD-1 mea-
sures 0.4 x0.8 x0.4in.and the micromin MPD-1is only 0.2 x 0.5 x
0.25 in.

So when your system requires a high output phase detector,
specify the new RPD or MPD series.

NOTES:

1. Maximum RF input power, 50mW.
peak IF current, 20mA.

2. Refer to table of contents for quality control
procedures, environmental specifications,
absolute maximum ratings,
and hi-rel testing.

3. Prices and specifications
subject to change without notice.

EELA

pin connections

see case style outline drawing

Series | RPD-1 | MPD-
REF. L 8 8

RF in: R 1 1

DC out: | *34 *34
GND. 25617 2567
CASE GND. 2 2

*pins must be externally connected together

RPD-1 i
case A01 case A11

MPD-1

applications

* Radar

* ECM Systems

« Test Instruments

* Phase-lock loops

COSt (5-24)

RPD-1 $15.95 MPD-1 $18.95

RPD-1, MPD-1 specifications

FREQUENCY RANGE:

L and R ports 1-100 MHz
Output ports DC-50 MHz
SCALE FACTOR 8 mV/Degree
IMPEDANCE
L and R ports 50 ohms
| port 500 ohms
L and R SIGNAL LEVELS +7 dBm
ISOLATION, L-R 40 dB min
MAXIMUM DC OUTPUT, mV 1000 mV typ
750 mV min
DC OUTPUT POLARITY
(L and R in-phase) Negative
DC OUTPUT OFFSET 0.2 mV typ
1 mV max
FIGURE-OF-MERIT, M 143 Typical
SIZE
RPD-1

04X08X04
MPD-1 0.2 X 0.5X0.25

Model RPDA1
PHASE DETECTION MAX OUTPUT vs FREQ.

o 0]
= LR = +7dBm
& 1000 -
£ 800
= 600
2 a0
2 200
1 1 2 51020 50 100

Frequency, MHz

- - @ -
- Mini-Circuits o sox . sookyn New vor 11235 (7189324500
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broadband, minimal phase change

Limiters

50 ohms

+3to +20 dBm input

3 KHz to 900 MHz
performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

[HAMini-Circuits

PLS-1
LIMITING
Output Output
MHz (20 dBm IN) (16 dBm IN)
100 -1.36 -1.47
7.990 ~77 -1.02
15.880 - .81 -.97
23.769 -.79 - 95
31.658 -.77 - .94
39.547 -7 - .93
47.437 —.86 1.08
55.327 - .88 -1.03
63.217 - 86 -1.05
71.105 -1.02 -1.01
78.995 -1.05 ~1.05
86.884 -.95 ~1.08
94.775 - .98 112
102.661 -1.06 ~1.15
110.551 144 -1.29
118.440 -1.09 ~119
126.330 -1.03 -1.21
134,221 -1.10 -1.31
142111 149 ~1.44
150.000 -1.16 -1.47

REMARK: Control Current: 5.6mA

Output
(10 dBm IN)

=N77
—4.28
-1.35
~4,85
—-1.38

-1.34
-1.41
-1.40
—1.48
—1:42

-1.37
—-1.49
—1.40
-1.50
-1.58

—-1.58
-1.53
—-1.59
—4.70
—4.72

In Stock...Immediate Delivery

FREQUENCY INPUT *OUTPUT | CONTROL LIMITING PRICE, $§
MHz dBm dBm CURRENT Input range, A Output/A 1dB Input
Model 5 at (mA)
No. L U Min.  Max Typ. Typ. dBm amp, dB phase, deg. Ea. Qtv.
PLS PLs 0.1-150 6 20 -1.6 3 61010 041 0.5 18.95 5-49
case A01 10to16 01 0.5
16 to 20 0.2 1.0
PLS-2 100-900 3 16 -5.0 10 3to 8 0.2 2.0 18.95 5-49
8t012 0.4 2.0
12to15 0.2 2.0
PLS-6 0.0031 6 20 -3.0 5 61010 0.2 1.0 29.95 5-49
10to16 0.1 1.0
16to 20 0.2 1.0
* Typical output level at typical control current.
Level may be changed by varying current.
pin connections NOTES:
see case style outline drawing 1. Maximum RF input power, 100mW.
Maximum control current, 10 mA.
Series PLS 2. Refer to table of contents for quality control
procedures; environmental specifications,
Model 1 2 6 absolute maximum ratings, and hi-rel testing.
INPUT 1 1 1 3. Prices and specifications
OUTPUT 8 8 8 subject to change without notice.
CONTROL *3.4 ‘34 *3.4
GND. 2567 2567 2567
CASE GND. 2 25,67 — ugLNNOGU'DENSN
*Pins must be externally connected together PLS-1 ’ 5825-01-105-7820

computer-automated performance data

typical production unit / fordata of other models consult factory

Output Delta, Out Deltq, Out Delta, Out
(6 dBm IN) (20 to 16 dBm IN) (16 to 10 dBm IN) (10 to 6 dBm IN)

-215 11 .30 38
-1.65 25 26 37
-1.65 16 38 .30
-1.64 16 40 29
~1.54 17 44 16
—-1.47 22 41 13
~1.46 22 33 05
-1.73 15 37 33
-1.63 19 43 15
-1.78 =01 41 36
-1.57 0.00 32 20
~1.78 13 41 29
—1.73 14 28 33
-1.59 09 35 .09
-2.32 15 29 74
-1.98 10 39 .40

1.65 18 32 A2
-228 21 28 69
-1.98 25 26 28
-2.07 31 25 35

Q3
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low current, low voltage

Electronic Attenuators/Switches

14t060dB 1MHzto 2.5 GHz
performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

PAs H ZFAS ZMAS
FREQUENCY INSERTION LOSS IN-OUT ISOLATION IN-CON ISOLATION PRICE, $
MHz dB dB dB
IN CON [Mid-Band Total
MODEL m Range L M U L M U
NO. f|.'fU Typ. Max. Typ. Max. | Typ. Min.  Typ. Min.  Typ. Min. | Typ. Min. Typ. Min. Typ. Min. Ea. Qty.
PAS PAS-1 5-450 DC-005 | 35 40 35 47 | 65 580 45 35 3B 25 35 25 25 15 20 10 27.95 (5-24)
case AQ1 PAS-2 10-1000 DC-005 [ 40 60 65 85 |50 40 40 30 3B 25 30 20 17 10 17 10 37.95 (5-24)
PAS-3 1-200 DC-005 | 14 20 16 25 |65 50 50 40 50 35 35 25 20 15 15. 10 28.95 (5-24)
ZFAS ZFAs-15 10-2500 DC-200 35 40 35 50|20 418 35 25 30 20 19 15 28 20 20 15 | 89.95 (1-4)
case K18
ZMAS ZMAS-1 5-450 DC-005 | 3.5 40 35 47 |65 50 55 45 35 25 35 25 25 15 20 10 55.95 (4-24)
case M21 ZMAS-3 1-200 DC-005 | 14 20 16 25 | 65 50 50 40 50 35 35 25 20 15 15 10 56.95 (4-24)
ZAS ZAs-1 5-450 DC-005 | 35 40 35 47 | 65 80 55 45 35 25 35 25 25 15 20 10 | 45.95 (4-24)
case M22 ZAS-3 1-200 DC-005 [ 14 20 16 25 | 65 50 50 40 50 35 35 25 20 15 15 10 46.95 (4-24)

L=Ilow range (fito 10 f) M=mid range (10f to f,/2) U=upper range (fy/2 to fy)
m=mid band (2fto f,/2)

: . ' NOTES: (both pages)
typical harmonic spectrum comparing attenuators 1. Maximum RF inpuf power, 1 watt.
Double Balanced Mixer Vs. Electronic Attenuator Maximurn corirol current, 40 mA.
Refer to table of contents for quality control
procedures, environmental specifications,
absolute maximum ratings, and hi-rel testing.
Balanced 3. For connector types and case mounting options,
Electronic see case style outline drawings.
Attenuator/ 4, For PSW and ZMSW models
Switch a) VSWR 1.5 max. (“on” state)
b) Switching speed 1u sec. max.
¢) Maximum RF input +20 dBm
d) Control voltage + 5V (6mA max,) on condition
ov off condition
5. Prices and specifications subject to change without notice.

N

pin and coaxial connections schematic
see case style outline drawings
Series PAS ZFAS ZMAS ZAS

our IN
Models -1 all all all CON
-3 -2 models | models | models _1__
outr 8 8 s
IN 1 1

1 1 1
2 3 3
CONTROL 34 *34 3 2 2
GND 2567 2567 — — — NSN GUIDE
CASE GND 2 2567 — — — MCL NO. NSN
*pins 3 and 4 must be connected together externally PAS-3 5985-01-067-3035

= - B3 -
m Mini-Circuits o sox s sooin newvor 11235 (7189324500
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pin diode

Switches [ 1Mini-Circuits
SPST/SPDT
10 to 2500 MHz

IMSW
FREQUENCY INSERTION LOSS IN-OUT ISOLATION PRICE, $§
MHz dB dB
low-band Upper band
MODEL Iw u L M u

NO. TYPE fL'fU Typ. Max. Typ. Max. Typ. Min Typ. Min. Typ. Min Ea. Qty.
PSW PSW-1411 SPST 10-2500 14 17 17 27 50 40 35 30 28 22 29.95 (6-24)
case AO6 PSW-1211 SPDT 10-2500 14 A7 1.7 27 50 40 35 30 28 22 29.95 (6-24)
ZMSW ZMSW-1111 SPST 10-2500 1 A7 0 27 50 45 35 30 28 22 59.95 (1-4)
case JJ77 IMSW-1211 SPDT 10-2500 1 A7 1.7 2.7 50 45 35 30 28 22 59.95 (1-4)

L=low range (fito 10 f) M= mid range (10f to f,/2) U=upper range (fy/2 to fy)
Iw=low-band (f to f,/2)

pin and coaxial connections
Model see case style outline drawings
PSW-1111 Series PSW ZMSW
Models 1144 1211 1111 1211
" RF COMMON 5 5 com  com
1 RF-1 port 8 2 — RF-1
RF-2 port . 8 RF-2 RF-2
CONTROL RF-1 7 1 = 1
Model ? CONTROL RF-2 SR 2 2
PSW-1211 CONTROL 50 ohm | 1 - 1 -
@ @ TERMINATION - =
0 GND 24 4 — =
CASE GND R v S (. =

§§ computer-automated performance data

Typlcol production unit / for data of other models consutt factory

PSW-1211 INSERTION LOSS, dB ISOLATION, dB
(MHz) com RF-1 com RF-2 com RF-1 com RF-2
10 -1.29 —-1.38 -49.04 —49.44
110 - 93 - 97 —49.74 —49.78
210 - 9 - 90 —48.87 —44.32
310 - .92 - 84 —44.55 —45,60
410 - .83 - —42.88 —44.53
610 -1.09 - 96 -39.47 —-39.28
810 -113 —=142 -37.83 —36.80
1010 -112 -1.09 -35.83 -34.95
1310 -1.14 -1.10 -33.28 -32.77
1510 -116 -1.12 -32.93 -32.41
1810 -1.30 -1.26 -31.80 -31.32
2010 -1.40 -1.32 -30.31 —-29.93
2110 —1.45 -1.34 -28.33 —28.99
2310 -1.44 -1.31 —28.08 —28.09
2510 -1.59 -1.45 —-27.89 -2811

In Stock...Immediate Delivery

95

Electronic Design + December 27, 1984 80 A-95



high rejection of 1st and 3rd harmonics

Frequency Doublers

input power 0 to +20dBm
performance data

" curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

s A

L I i

SK° AK RK
FREQUENCY RF INPUT PWR. CONVERSION LOSS, *HARMONIC OUTPUT, dB PRICE, §
MODEL MHz i a8 F1 F3 F4
NO. Input Output Min. Max. Input freq. Typ. Max Typ. Min. Typ. Min. Typ. Min. Ea. Qty.
SK  SK-2 1-500 2-1000 1 15 1-100 13.0 150 40 30 50 40 16 12 2195 (5-24)
case B02 100-300 13.6 15.5 25 20 40 30 16 12
300-500 140 165 20 15 30 25 16 12
AK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 19.95 (5-24)
case A03 100-300 13.5 155 25 20 40 30 16 12
300-500 140 16.5 20! 1§ 30 25 16 12
RK RK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 15.95 (5-24)
case A01 100-300 135 155 25 20 40 30 16 12
300-500 140 165 20 15 30 25 16 12
RK-3 0.05-150 0.1-300 0 13 0.05- 50 11.0 13.0 40 30 45 30 16 12 14.95 (5-24)
50-150 114.5. 15.0 35 20 40 20 16 12
NEW
RK-6 0.005-25 0.01-50 0 10 0.005-1 14.00 43.0 40 30 45 30 16 12 21.95 (5-24)
1-25 115 150 35 20 40 20 16 12
*Harmonic Output below power of F2.
NOTES:
1. Maximum RF input power, 200mW.
2. Refer to table of contents for quality control procedures; environmental specifications,
absolute maximum ratings, and hi-rel testing.
3. For connector types and case mounting options, see case style outline drawings.
4. Prices and specifications subject to change without notice.
pin connections applications

see case style outline drawing

» Wideband frequency
multiplier chains

Series SK RK AK

Models all — 2 = -6 all * Low spurious frequency
e mocen multiplier chains

Bt Sl 1 B il « FM, PM modulation chains

GND 3 2567 2567 2567 | 2567  Double frequency range of

CASEGND | 3 2567 2 e 2567 signal generators

*pins must be connected together externally

L) - - -
mMml-Clrcmts P.O. BOX 166, Brooklyn, New York 11235 (718) 934-4500
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5 KKz fo 2000 MHe [ JMini-Circuits

FD FK MK GK
FRE%H{ENCY RF INJBUT PWR. CONVERgIBON LOSS, *HARMONIC OUTPUT, dB PRICE, $§
MODEL . T F1 F3 F4
NO. Input Output Min. Max. Input freq. Typ. Max Typ. Min. Typ. Min. Typ. Min. Ea. Qty.
FD FfD-2 1-500 2-1000 1 15 1-100 13.0 150 40 30 50 40 16 12 32.95 (1-4)
case FF55 100-300 13.5 155 25 20 40 30 16 12
300-500 140 165 20 15 30 25 16 12
FK FK-5 10-1000 20-2000 **10 20 10-600 13.0 15.0
case H16 600-1000 140 17.0 20 15 25 20 — — 59.95 (1-4)
MK MK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 42 42.95 (1-4)
case L19 100-300 13.56 1558 25 20 40 30 16 12
300-500 140 165 20 15 30 25 16 12
MK-3 0.05-150 0.1-300 0 13 0.05-50 11.0 13.0 40 30 45 30 16 12 37.95 (1-4)
50-150 11.5 15.0 35 20 40 20 16 12
MK-5 10-1000 20-2000 **0 20 10-600 13.0 15.0 67.95 (1-4)
600-1000 140 17.0 20 15 25 20 — —
GK 6kK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 32.95 (1-4)
case 120 100-300 135 155 25 20 40 30 16 12
300-600 14.0 16.5 20 15 30 25 16 12
GK-3 0.05-150 0.1-300 0 13 0.05- 50 11.0 13.0 40 30 45 30 16 12 30.95 (1-4)
50-150 15 150 35 20 40 20 16 12
GK-5 10-1000 20-2000 **10 20 10-600 13.0 15.0
600-1000 140 17.0 20 15 25 20 - — 57.95 (1-4)

*Harmonic Output below power of F2.
**ABOVE 700 MHz, min. input power +13dBm

computer-automated performance data
o typical production unit / for data of other models consult factory

harmonic* attenuation tables

g Vi MODEL FD-2 "Wz MODEL FK-5

30 474 134 513 149 554 10 149 136 347 184 344
35 470 135 510 148 540 20 165 430 B348° 173 345
40 465 136 509 150 526 50 A58 134 310 475 328
45 459 136 507 152 514 100 152 134 269 165 295
50 454 135 498 158 50.6 250 160 428 217 174 294
55 437 134 474 158 502 500 254 126 336 225 457
60 437 137 465 156 493 600 228 130 312 163 289
65 434 137 454 147 487 700 225 139 384 162 267
70 A34 137 447 145 417 800 17.7 146 306 146 354
75 434 137 442 142 472 900 175 44,60 280 162 372
80 431 137 43,6 139 465 999 194 142 197 203 416

1 2 3 4 5 1 2 3 4 5

Harmonics Order Harmonics Order

INPUT POWER, +5dBm INPUT POWER, +13dBm

* all harmonics except 2nd order, are relative to F2
second order is relative to IN PWR

Q7
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rugged, one-piece design

Fixed Attenuators il

3 1o 40 dB
DC to 1500 MHz

performance data

curves, tables, page 4 Model Index

case style selection

outline drawings see page 3

MAT AT
FREQUENCY ATTENUATION VSWR PRICE $§
MHz dB Max.
MODEL Nom. Flatness
NO. Total Range  DC-1000MHz Total Range DC-1000 MHz Ea. Qty.
VIAT MAT-3 DC-1500 3+02 1.0 0.6 15 1.8 4.95 (10-49)
cae A1 MAT-6 DC-1500 6+03 0.8 0.6 15 1.3 4.95 (10-49)
MAT-9 DC-1500 9+03 08 0.6 1.5 1.3 4.95 (10-49)
MAT-10 DC-1500 10+0.4 0.8 0.6 15 1.3 4.95 (10-49)
MAT-12 DC-1500 12+0.4 08 0.6 15 1.3 4.95 (10-49)
MAT-15 DC-1500 15+0.4 08 0.6 1.3 4.95 (10-49)
MAT-20 DC-1500 20+0.5 1.0 0.6 13 4.95 (10-49)
MAT-30 DC-1000 30+05 1.0 15 4.95 (10-49)
AT-3 DC-1500 3+02 1.0 0.6 1.5 13 3.95 (10-49)
casa AO4 ® AT-3-75 DC-1000 3+0.3 - 1.0 15 3.95 (10-49)
AT-6 DC-1500 6+03 0.8 0.6 1.5 1.3 3.95 (10-49)
uAT-6-75 DC-1000 6+0.4 1.0 - 1.5 3.95 (10-49)
AT-10 DC-1500 10+0.3 08 0.6 1:5 1.3 3.95 (10-49)
m AT-10-75 DC-1000 10+0.5 ~ 1.0 — 1.5 3.95 (10-49)
AT-20 DC-1500 20+0.4 0.8 0.6 15 1.3 3.95 (10-49)
m AT-20-75 DC-1000 20+0.6 1.2 = 1.6 3.95 (10-49)
AT-30 DC-1000 30+0.5 - 1.0 = 1.5 3.95 (10-49)
AT-40 DC-500 40+0.6 1.0 15 — 3.95 (10-49)

designers kit available

KAT-1..:4 of each (3, 6, 10, 20 dB), only $39.95
KMAT-1... 2 of each (3, 6, 9, 10, 12, 15, 20), only $39.95

NOTES:

® Denotes 75 ohm models, 75 ohm BNC connectors are standard.

1. For quality control procedures, see page 6.
2. For environmental specifications see page 7.
3

. Absolute Maximum Ratings, see page 7;
maximum RF power; AT, CAT, NAT, TAT series (1 watt).
MAT, SAT series (0.5 watt).

4. Cornector models available with female/male connectors.

For other versions consult factory.
Prices and specifications subject to change without notice.

o

pin connections

see case style outline drawing

SERIES | In | out | Ground

MAT 1 | 8 | 234567

A 1 | 8 | 234567
(718) 934-4500

= = = -
- Mini-Circuits -o sox s sooyn new vor 11235
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50 ohms and 75 ohms m Mini'CirGUits

TAT
FREQUENCY ATTENUATION VSWR PRICE, § Ea.
MHz dB Max.
MODEL* Nom Flatness
NO. Total Range DC-1000MHz | Total Range DC-1000 MHz NAT TAT CAT Qty.
__AT-3 DC-1500 3+0.2 1.0 0.6 1.5 13 1595 1295 1195 (1-49)
B CAT-3-75 DC-1000 3+0.3 — 1.0 . 1.5 1595 1295 1195 (1-49)
__AT-6 DC-1500 6+0.3 0.8 0.6 15 13 1595 1295 1195 (1-49)
* AT @ CAT-6-75 DC-1000 6+0.4 = 1.0 1.5 1595 1295 1195 (1-49)
case FF57 _ —AT-10 DC-1500 10+0.3 0.8 0.6 1.5 1.3 1595 1295 1195 (1-49)
* B CAT-10-75 DC-1000 10+0.5 - 1.0 — 1.5 1595 1295 1195 (1-49)
TAT
case FF58  _AT-20 DC-1500 20+0.4 0.8 0.6 1.5 13 1595 1295 1195 (1-49)
*CAT ™ CAT-20-75 DC-1000 20+0.6 1.2 E 1.5 1595 1295 1195 (1-49)
ocase Fies  —AT-30 DC-1000 30+0.5 1.0 = 1.5 1595 1295 1195 (1-49)
__AT-40 DC-500 40+0.5 1.0 — 15 g 1595 1295 1195 (1-49)
*add suffix letter N, T, or Cto AT, where applicable.
SAT
T SAT-3 DC-1500 3+0.2 1.0 0.6 1.5 1.3 14.95 (1-49)
case FF56 SAT-6 DC-1500 6+0.3 0.8 0.6 1.5 1.3 14.95 (1-49)
SAT-9 DC-1500 9+0.3 0.8 0.6 1.5 13 14.95 (1-49)
SAT-10 DC-1500 10+0.4 08 0.6 15 1.3 14.95 (1-49)
SAT-12 DC-1500 12+0.4 0.8 0.6 1.5 1.3 14.95 (1-49)
SAT-15 DC-1500 15+0.4 0.8 0.6 15 13 14.95 (1-49)
SAT-20 DC-1500 20+0.5 1.0 0.6 1.5 1.3 14.95 (1-49)
SAT-30 DC-1000 30+0.5 4 1.0 15 14.95 (1-49)

_uy computer-automated performance data
S‘ typical production unit / for data of other models consult factory

SAT-SERIES FREQUENCY (MHz) SAT-3 SAT-6 SAT-10 SAT-20
1.00 2.93 5.86 9.87 19.97
53.526 2.98 5.87 9.91 20.01
106.052 3.01 5.90 9.93 20.01
168.578 3.02 5.92 9.94 20.02
211104 3.03 5.92 9.95 20.02
263.63 3.05 5.93 9.95 20.02
316156 3.09 5.96 9.97 20.06
368.682 3.08 5.97 9.99 20.04
421.208 3.07 594 9.96 20.01
473.734 312 5.98 9.98 20.00
526.26 311 5.96 9.98 19.99
578.786 311 594 9.96 19.96
631.312 314 598 9.98 19.97
683.838 348 6.01 10.04 19.99
736364 319 599 10.01 19.94
788.89 3.23 6.03 10.04 19.95
841.416 3.21 6.01 10.00 19.89
893.942 3:25 6.04 10.05 19.92
946.468 3.26 6.01 9.99 19.82
999.00 3.33 6.06 10.07 19.85
1250.00 3.52 6.20 10.36 1977
1500.00 3.65 6.29 10.52 19.27

In Stock...Immediate Delivery
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finding new ways.. . .
setting higher standards

- Mini-Circuits

P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 Domestic and International Telex 125460 International Telex 620156




