












































































































































































50 ohms O Mini-Circuits 

Lt-ii. 
case T 34 

FREQ 
(MHz) 

10.00 
62.05 

114.10 
166.15 
218.20 

270.25 
322.30 
374.35 
426.40 
478.45 

530.50 
582.55 
634.60 
686.65 
738.70 

790.75 
842.80 
894.85 
946.90 
999.00 

.up to 1 Watt (+30 dBm) 

10 MHz to 1200 MHz 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (1dB) Input 
NO Min. Max Compression (no damage) 

i0-1uOO 16 ± 1.0 + 29 + 20 
ZHL-2-8 10-1000 27 ± 1.0 + 29 + 10 
ZHL-2-12 * 10-1200 24 ± 1.0 + 29• + 10 

• + 28.5 dBm maximum output 1000 to 1200 MHz; available only with SMA 

DYNAMIC RANGE VSWR DC POWER PRICE$ 

Intercept 
pt, dBm 

NF, dB 3rd order 
Typ. Typ. In Out Volt Current Ea. Qty. 

18 + 38 2:1 2:1 + 24V 0.6A 349 1-9 
10 + 38 2:1 2:1 +24V 0.6A 474 1-9 
10 + 38 2:1 2:1 + 24V 0.75A 599 1-9 

computer-automated performance data &7 typical production unit I for data of other models consult factory 

ZHL-2 ZHL-2-8 

GAIN REVERSE GAIN VSWR LINEARITY GAIN REVERSE GAIN VSWR LINEARITY 
(dB) (dB) in out Pout Comp (dB) (dB) in out Pout Comp 

(dBm) (dB) (dBm) (dB) 

16.85 39 .91 1.12 1.88 29 .81 0.24 39.33 50 .00 2.48 2.74 39.73 0 .40 
17.06 39 .66 1.19 1.80 29.77 0 .27 29.38 40 .00 1.41 1.66 29 .51 045 
17.19 39 .40 1.28 1.70 29 .66 0.32 29.22 40 .00 1.36 1.60 29 .46 0 .54 
12.18 39 .08 1.38 1.61 29 .50 0. 42 29.13 40 .00 1.31 1.59 29 .40 0 .63 
17.17 39.18 1.49 1.54 29.46 0.48 29.08 40.00 1.26 1.61 29.37 0 .67 

17.23 38 .58 1.57 1.48 29 .51 0.40 29.03 40.00 1.23 1.66 29.27 0.71 
17.29 37 .81 1.64 1.44 29.45 0.58 28 .97 40 .00 1.27 1.74 29.29 0.72 
17.15 37.43 1.68 1.42 29.41 0.53 29.00 40.00 1.36 1.81 29.37 0.64 
17.10 36.70 1.70 1.36 29.42 0.59 28 .82 40.00 1.45 1.80 29.40 0.64 
17.11 36.23 1.72 1.28 29.39 0.55 28.58 40.00 1.53 1.68 29.41 0.52 

17.09 35 .35 1.75 1.19 29.37 0 .59 28 .39 40.00 1.58 1.50 29.51 0.59 
17.15 35 .20 1.77 1.14 29.37 0.63 28 .30 40 .00 1.59 1.29 29.45 0 .60 
17.38 34 .64 1.74 1.29 29.41 0 .59 28 .47 40 .00 1.55 1.08 29.36 0 .61 
17.28 33 .51 1.69 1.53 29.39 0 .52 28.73 40.00 1.47 1.13 29.43 0.53 
17.14 32 .25 1.67 1.71 29.39 0.57 28.94 40.00 1.42 1.34 29.52 0.49 

17.25 30 .98 1.71 1.76 29.37 0.56 29 .04 40.00 1.48 1.50 29.45 0.48 
17.32 29 .64 1.80 1.61 29.27 0.72 28 .99 40.00 1.62 1.51 29 .42 0 .60 
17.44 28.71 1.90 1.31 29.25 0.66 28 .86 40.00 1.76 1.41 29 .38 0.62 
17.49 28 .01 1.88 1.12 29.22 0.75 28 .61 40.00 1.82 1.36 29 .24 0.73 
16.89 28 .24 1.63 1.48 29.06 0 .96 28.11 40.00 1.83 • 1.53 29.14 0.81 

In Stock ... Immediate Delivery 
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broadband linear 

Power Amplifiers 

ZFL 
case Y 39 

up to 50mW (+17 dBm) 

10 MHz to 2000 MHz 
performance data 
curves, tables, page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
MHz 

MODEL Flatness Output (1dB) 
NO. Min. Max Compression 

ZFL-2000 10-2000 20 ± 1.5 

NOTES: 
· + 16dBm at 1000 MHz. 

1. Operating temperature - 55°C to + 1 OO' C 
Storage temperature - 55'C to + 100°C 

+ 17" 

Input 
(no damage) 

+ 5 

NfW 

DYNAMIC RANGE 

Intercept 
pt. , dBm 

NF, dB 3rd order 
Typ. Typ. 

7.0 +25 

2. With no load output. derate maximum input power (no damage] by 10 dB . 
3. Prices and specifications subject to change without notice. 

~ZFL-2000 FREQUENCY GAIN REVERSE GAIN 
~ (MHz) (dB) (dB) 

10.00 22 .68 33.41 
105.42 22.58 33.31 
200 .83 22.60 33.35 
296.25 22 .48 33.37 
391.67 22 .32 33.45 

487 .08 21 .96 33.60 
582.50 21 .63 34.05 
677 .92 21 .60 34.33 
773 .33 22 .03 34.03 
868.75 22 42 33.59 

964.17 22.64 33.12 
1059.40 22.89 32.74 
1154.70 23 .14 32.22 
1250.20 23 .44 31 .64 
1345.80 23 .34 31.15 

1441 .00 23 .18 30.81 
1535.90 22 .96 30.64 
1631.50 22 .64 30.73 
1726.90 22.32 30.57 
1822.20 22 .08 30.05 

1917.60 2170 29 .21 
2014.80 21 .03 29.26 
2108 .20 20 .24 28 .70 
2204 .00 19.23 28 .44 
2299 .70 18.26 28 .28 

t;;JMini-Circuits P.O. BOX 166, Brooklyn, New York 11235 
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VSWR DC POWER PRICE$ 

In Out Volt. Current Ea. Qty 

2:1 2:1 + 15V 100mA 179 [1-9) 

VSWR LINEARITY 
in out Pout Comf' 

(dBm) (dB 

1.44 1.28 15.44 1.26 
1.46 1.21 15.35 1.26 
1.44 1.13 15.32 1.30 
1.35 1.09 15.24 1.28 
1.24 1.13 15.19 1.05 

1.18 1.14 15.11 0.92 
1.21 1.18 14.74 0.80 
1.37 1.24 14.86 0.82 
1.48 1.30 15.28 0.74 
1.53 1.36 15.74 0.71 

1.49 1.45 15.98 0.62 
1.39 1.59 16.25 0.68 
1.25 1.71 16.42 0.79 
1.05 1.76 16.54 0.88 
1.19 1.67 16.57 0.73 

1.44 1.52 16.55 0.63 
1.64 1.31 16.45 0.49 
1.77 1.10 16.22 0.38 
178 1.11 15.97 0.33 
1.67 1.28 15.80 0.26 

1.54 1.43 15.67 0.03 
1.55 1.53 15.58 - 0.46 
1.97 1.57 15.20 - 0.89 
2.93 1.48 14.47 - 1.17 
415 1.29 13.35 - 1.11 

[718) 934-4500 



50 ohms -0 Mini-Circuits 
up to 1 Watt (+30 dBm) 

700 MHz to 4.2 GHz 

NfW 

FREQUENCY GAIN, dB MAXIMUM POWER. dBm 
GHz 

MODEL 
NO. Min. 

ZHL-42 ZHL-42 0 .7-4 .2 30 

case U 36 

NOTES: 
1. Operating temperature - 20°C to + 65°C 

Storage temperature - 55°C to + 100°C 

Flatness Output (1dB) Input 
Max Compression (no damage) 

± 1.0 + 29 + 10 

2. With no load output, derate maximum input power (no damage] by 10 dB. 
3. Prices and specifications subject to change without notice . 

DYNAMIC RANGE VSWR DC POWER PRICE$ 

Intercept 
pt. , dBm 

NF, dB 3rd order 
Typ. Typ. In Out Volt. Current Ea. Qty. 

10 + 38 2.5 :1 2.5 :1 15 0 .69A 895 (1 -9) 

~ computer-automated performance data &? typical production unit I for data of other models consult factory 

ZHL-42 FREQUENCY GAIN REVERSE GAIN VSWR. LINEARITY 
(MHz) (dB) (dB) in out Pout com1. (dBm) (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 O.Ql 
1575.50 34.06 48.00 1.67 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 1.16 30.13 1.30 
2448.60 34.42 48.27 1.49 1.15 29.77 1.22 
2595.20 34.55 48.36 1.51 1.18 29.91 1.05 
2741.40 33.78 48.26 1.37 1.24 30.01 0.31 

2887.60 34.03 48.29 1.34 1.52 30 .35 0.32 
2999.40 34.25 48.39 1.28 1.94 30 .38 0.49 
3033 .30 34.05 48.50 1.24 1.99 30 .50 0.29 
3179.70 33.85 48.35 1.24 1.74 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 1.11 29 .73 0.72 
3909.00 32.36 48 .49 1.54 1.21 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 Madel Index 

case style selection 
outline drawings see page 3 

T. TH. case W 38. X 65 * 
TMO, case A 11 . t ease B 13 
FT. FTB. case H 16 

* Surface Mounting Available 
See case KK81 , page 18 

Far PC applications, select from the low-cost: plastic-case T 
series (small enough to be inserted into a standard 1/3 DIP socket), 
or the hermetically-sealed RFI shielded TMO metal-case series 
(requiring less PC area than a flatpack or T0-5 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
teristics. 

Transformer core saturation is influenced by (1) de 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 de current through the wind­
ing, RF input power level and frequency of operation: See that (1) 
if the de 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 de 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 de current through the winding can also be 
increased. 

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

Tt6- I , Tl6 - IH 

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 at75ohm ports. The FT1.5-1, with unbal­
anced input and ou.put is especially useful for 50 ohm to 75 ohm 
matching applications. The FTB 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 far 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 
0.15 to 400 MHz. 

frequency response curve 

INPUT POWER vs DC CURRENT INPUT POWER vs FREQUENCY 

Tr6-IH 

20 40 so eo 100 

DC CURREN T fmA) 

FIG.1 

NSN GUIDE 
MCLNO. 
T1 -1 
T2-1 
T4-1 
TM04-1 
TM04-2 
T9-1 
TM09-1A 
T16-1 

NSN 
5950-01-128-3745 
5950-01-106-1218 
5950-01-024-7 626 
5950-01-067-1012 
5950-01-091-3553 
5950-01-105-8153 
5950-01-098-6315 
5950-01-094-7439 

•30 

+20 

+10 

0 

I II I Tl6 - IH 
FREQUENCY RESPONSE CURVE 

2omA .I 
is 106mA 

0 

·~ --r 

~ JZ: 
71 

J'.'.'.'.'. l 
1 
J_ 

..J 3d8 
~ 2d8 
I- I dB 
er 

'" 
0.6_

3
05 I 2 5

6 
lO 20 50 100 ~ IL,3 fL,2 fL,1 lu,1 fu,2fu,3 

FIG. 2 
FREQUENCY (MHzl FREQUENCY 

FIG. 3 

*FOR A AND B CONFIGURATIONS 
Maximum Amplitude Unbalance 

0.1 dB over 1 dB frequency range 
0.5 dB over entire frequency range 

NOTES: 

Maximum Phase Unbalance 
1.0° over 1 dB frequency range 
5.0° over entire frequency range 

• 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, except for T & TH Series. 

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. 

r;:;:IMini·Circuits P.a. Box 166, Brooklyn, New York 11235 r11sJ934-4500 
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12.5 to 800 ohms t;;1 Mini-Circuits 
n FREQUENCY INSERTION LOSS PRICE$ 

case style number MODEL 
RATIO MHz 

3dB 2dB 1dB 
see opposite ...Q_qg_e. NO. MHz MHz MHz Ea. QJ'l 

A* T T1-1T 1 .05-200 .05-200 .08-150 .2-80 3.95 (10-49) 

PRl:J E sEc 

T1-6T 1<£l'l 1 .003-300 .003-300 .0 1-150 .02-50 5.95 (10-49) 
T2·1T 2 .07-200 .07-200 .1-100 .5-50 4.25 (10-49) 
T2.5-6T 2.5 .01 -100 .0 1-100 .02-50 .05-20 4 .25 (10-49) 
T3-1T 3 .05-250 .05-250 .1-200 .5-70 3.95 (10-49) 
T4-1 4 .2-350 .2-350 .35-300 2-100 2.95 (10-49) 
T4-6T 4 .02-250 .02-250 .05-150 0.1-100 3.95 (10-49) 
T5-1T 5 .3-300 .3-300 .6-200 .5-100 4.25 (10-49) 

~~;~~T 11£l'l 
8 .03-140 .03-140 .10-90 1-60 6.95 (10-49) 
13 .3-120 .3-120 .7-80 5-20 4.25 (10-49) 

T16-6T 16 .03-75 .03-75 .06-30 .1-20 4.95 (10-49) 

TH T4-1H 4 8-350 8-350 15-300 25-200 4.95 (10-49) 

TMO TM01-1T 1 .05-200 .05-200 .08-150 .2-80 6 .45 (10-49) 
TM02-1T 2 .07-200 .07-200 .1-100 .5-50 6.75 (1 0-49) t TM02.5-6T 2.5 .01-100 .0 1-100 .02-50 .05-20 6.75 (10-49) 
TM03-1T 3 .05-250 .05-250 .1-200 .5-70 6.45 (10-49) 
TM04-1 4 .2-350 .2-350 .35-300 2-100 4 .95 (10-49) 
TM05-1T 5 .3-300 .3-300 .6-200 5-100 6.75 (10-49) 
TM013-1T 13 .3-120 .3-120 .7-80 5-20 6.75 (10-49) 

B* \~ TT TT1 -6 1 .004-500 .004-500 .02-200 .1-50 5.95 (10-49) 

PRla 6 SEC 

TT1.5·1 1.5 .075-500 .075-500 .2-100 .1-50 4.95 (10-49) 
TT2.5-6 2.5 .0 1-50 .01-50 025-25 .05-10 5.25 (10-49) 
TT4-1 4 .05-200 .05-200 .2-50 1-30 4 .95 (10-49) 
TT25-1 25 .02-30 .02-30 .05-20 .1-10 7.95 (10-49) 

TTMO TTM01-1 1 .005-100 .005-100 .01-75 .05-40 10.95 (10-49) 

c T T1-1 1 .15-400 .15-400 .35-200 2-50 2.95 (1 0-49) 

PRI 3 c SEC 
~~ ~:--t1£l'l 1 .01 -150 .01-150 .02-100 .05-50 4 .95 (10-49) 

1.5 .1-300 .1-300 .2-150 .5-80 3.95 (10-49) 

~~·.;~~ 11£l'l 
1.5 .02-100 .02-100 .05-50 0.1-25 4 .95 (10-49) 
2.5 .01 -100 .01-100 .02-50 .05-20 3.95 (10-49) 

T4-6 4 .02-200 .02-200 .05-1 50 .1-100 3.95 (10-49) 
T9-1 9 .15-200 .15-200 .3-150 2-40 3. 45 (10-49) 
T16-1 16 .3-120 .3-120 .7-80 .5-20 3.95 (10-49) 
T36-1 36 .03-20 .03-20 .05-10 .1-5 5.95 (10-49) 

TH T1-1H 1 8-300 8-300 10-200 25-100 4 .95 (10-49) 
T9-1H 9 2-90 2-90 3-75 6-50 5.45 (10-49) 
T16-1H 16 7-85 7-85 10-65 15-40 5 .95 (10-49) 

TMO TM01-1 1 .15-400 .15-400 .35-200 2-50 4 .95 (10-49) 
TM01.5-1 1.5 .1-300 .1-300 .2-150 .5-80 6.75 (10-49) t TM02.5-6 2.5 .01 -100 .01-100 .02-50 .05.20 6.45 (10-49) 
TM04-6 4 .02-200 .02-200 .05-150 .1-100 6.45 (10-49) 
TM06-1 6 .3-200 .3-200 .5-150 5-50 6.45 (10-49) 
TM09-1 9 .15-200 .15-200 .3-150 2-40 6.45 (10-49) 
TM016-1 16 .3-120 .3-120 .7-80 5-20 6.45 (10-49) 

D 

'"¥ 
T T2-1 2 .025-600 .025-600 .05-400 .5-200 3.45 (10-49) 

T3-1 3 .5-800 .5-800 .2-400 - 4.25 (10-49) 

SEC T4-2 4 .2-600 .2-600 .5-500 .2-250 3 .45 (10-49) 
T8-1 8 .15-250 .15-250 25-200 2-100 3.45 (10-49) 
114-1 14 .2-150 .2-150 .5-100 2-50 4 .25 (10-49) 

TMO TM02-1 2 .025-600 .025-600 .05-400 .5-200 5 .95 (10-49) 
TM03-1 3 .5-800 .5-800 2-400 - 6 .95 (10-49) 
TM04-2 4 .2-600 .2-600 .5-500 2-250 5.95 (10-49) 
TM08-1 8 .15-250 .15-250 .25-200 2-100 5.95 (10-49) 
TM014-1 14 .2-150 .2-150 .5-100 2-50 6 .75 (10-49) 

E 

PRI 3 CSEC FT FT1 .5-1 1.5 .1-400 .1-400 .5-200 1-100 29.95 (1-4) 

FTB FTB1-1 1 .2-500 .2-500 .5-300 10-100 29 .95 (1-4) 
FTB1-6 1 .0 1-125 .01-125 .05-50 .1-25 29.95 (1-4) 

• FTB1-1-75 1 .5-500 .5-500 5-300 10-100 29 .95 (1-4) 

pin connections see case style outline drawings 

*A *B CE , D 
DC Isolated DC Isolated Unbalanced 

CONFIGURATION Center-Tap Secondary Center-Tap Primary, Secondary DC Isolated Primary, Secondary 

SERIES 

Primary DOT 
Primary 
Primary CT 
Secondary Dot 
Secondary 
Secondary CT 
Case Gnd. 
0 pin 3 must be grounded 

0 0 pin 6 must be grounded 

T, TH 

4 
6 

-

3 
1 
2 

-

TMO T TMO 

1 4 1 
5 6 5 

- 5 3 
2 3 2 
6 1 6 
4 2 4 

7,8 - 7,8 

T, TH TMO T TMO 

4 1 6 1 
6 5 30 6 00 

- - - -

3 2 1 2 
1 6 30 6 00 

- - - -

- 7,8 - 7,8 
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highest figure of merit 

Phase Detectors 
1 OOOmV DC output + 7dBm RF 
1MHz to 100 MHz 
performance data 
curves, tables. page 4 Model Index 

case style selection 
outline drawings see page 3 coseA01 coseA11 

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 Mor efficiency of a phase detector con 
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 appl ied 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 
some LO and RF inputs for a figure-of-merit M of 50. 

Both the RPD-1 and MPD-1 are packaged in a hermeticolly­
seoled EMl-shielded metal case. The miniature RPD-1 mea­
sures 0.4 x 0.8 x 0.4 in. and the micromin MPD-1 is 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. 

l 

J 
pin connections 

applications 
•Radar 
• ECM Systems 
• Test Instruments 
• Phase-lock loops 

cost (5-24J 
RPD-1 $15.95 MPD-1 $18.95 

RPD-1, MPD-1 specifications 
FREQUENCY RANGE: 

Land R ports 
Output ports 

SCALE FACTOR 

IMPEDANCE 
Land R ports 
I port 

L and R SIGNAL LEVELS 

ISOLATION, L-R 

MAXIMUM DC OUTPUT. mV 

DC OUTPUT POLARITY 
(L and R in-phase) 

DC OUTPUT OFFSET 

FIGURE-OF-MERIT. M 
SIZE 
RPD-1 0 .4 X 0 .8 X 0.4 
MPD-1 0.2 X 0 .5 X 0.25 

1-100 MHz 
DC-50 MHz 

8 mV/Degree 

50 ohms 
500 ohms 

+7 dBm 

40 dB m in 

1000 mV typ 
750 mV min 

Negative 

0.2 mV typ 
1 mV max 

143 Typical 

Model RPD-1 
see case style outline drawing PHASE DETECTION MAX OUTPUT vs FREQ. 

Series 

REF. L 
RF in: R 
DC out: I 
GND. 
CASE GND. 

RPD-1 

8 
1 
·3,4 
2.5.6,7 
2 

'pins must be externally connected together 

MPD-1 

8 
1 
·3,4 
2.5.6,7 
2 

> 
E 
., 

1000 5 
0 800 
> 600 
=> 400 B-
=> 200 

0 

.1 l 2 5 10 20 50 100 

Frequency, MHz 

t::IMini·Circuits P.o. Box 166. Brooklyn. New York 11235 r118J934-4500 
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broadband, minimal phase change 

PLS 
case A0 1 

Limiters 
+ 3 to + 20 dBm input 
3 KHz to 900 MHz 
performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawing s see page 3 

FREQUENCY INPUT *OUTPUT 
MHz dBm dBm 

Model 
fl fu No. Min. Max. Typ. 

PLS-1 0.1-150 6 20 - 1.6 

PLS-2 100-900 3 15 - 5.0 

PLS-6 0.003-1 6 20 - 3.0 

· Typical output level at typical control current. 
Level may be changed by varying current. 

pin connections 
see c ase style outline drawing 

Series PLS 

Model - 1 - 2 - 6 
INPUT 1 1 1 
OUTPUT 8 8 8 
CONTROL ·3.4 ·3.4 ·3,4 
GND. 2.5.6.7 2.5.6.7 2.5.6.7 
CASE GND. 2 2.5.6.7 -
·pins must be externally connected together 

50 ohms t;;lMini·Circuits 

II 
• I 

CONTROL LIMITING 
CURRENT Input range, t1 Output/L1 1dB Input 

(mA) 
Typ. dBm amp, dB 

3 6 to 10 0.1 
10to 16 0.1 
16 to20 0.2 

10 3 to 8 0.2 
8 to 12 0.4 

12 to 15 0.2 
5 6 to 10 0.2 

10 to 16 0.1 
16to20 0.2 

NOTES: 
1. Maximum RF input p o wer. 100mW. 

Maximum contro l c urrent. 10 mA. 
2. Refer to table o f contents for quality contro l 

procedures: enviro nmental specific atio ns. 
absolute maximum rat ings. and hi-rel testing. 

3. Pric e s and spec ific ations 
sub je c t to c hange wi thout notice. 

NSN GUIDE 
MCL NO. 
PLS-1 

NSN 
5825 -01 -105-7820 

phase. deg. 

0.5 
0.5 
1.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 

PRICE, $ 

Ea. Qtv. 

18.95 5-49 

18.95 5-49 

29.95 5-49 

PLS-1 
LIMITING 

~ computer-automated performance data 
&~ typical production unit I tor data of other models consult factory 

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

.100 - 1.36 - 1.47 - 1.77 - 2.15 .11 .30 .38 
7.990 -.77 - 1.02 - 1.28 - 1.65 .25 .26 .37 

15.880 -.81 -.97 - 1.35 - 1.65 .16 .38 .30 
23.769 - .79 -.95 - 1.35 - 1.64 .16 .40 .29 
31 .658 -.77 -.94 - 1.38 - 1.54 .17 .44 .16 

39.547 - .7 1 -.93 - 1.34 - 1.47 .22 .41 .13 
47.437 -.8G - 1.08 - 1.41 - 1.46 .22 .33 .05 
55.327 -.88 - 1.03 - 1.40 - 1.73 .15 .37 .33 
63.217 -.86 - 1.05 - 1.48 - 1.63 .19 .43 .15 
71 .105 - 1.02 - 1.01 - 1.42 - 1.78 - .0 1 .41 .36 

78.995 - 1.05 - 1.05 - 1.37 - 1.57 0.00 .32 .20 
86.884 -.95 - 1.08 - 1.49 - 1.78 .13 .41 .29 
94.775 -.98 - 1.12 - 1.40 - 1.73 .14 .28 .33 

102.661 - 1.06 - 1.1 5 - 1.50 - 1.59 .09 .35 .09 
11 0.551 - 1.14 - 1.29 - 1.58 - 2.32 .15 .29 .74 

118.440 - 1.09 - 1.19 - 1.58 - 1.98 .10 .39 .40 
126.330 - 1.03 - 1.21 - 1.53 - 1.65 .18 .32 .12 
134.22 1 - 1.10 - 1.31 - 1.59 - 2.28 .21 .28 .69 
142.111 - 1.19 - 1.44 - 1.70 - 1.98 .25 .26 .28 
150.000 - 1.1 6 - 1.47 - 1.72 - 2.07 .31 .25 .35 

REMARK: Control Current: 5.6mA 

In Stock ... Immediate Delivery 
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low current low voltage 

Electronic Attenuators/Switches 
1.4 to 60 dB 1 MHz to 2.5 GHz 
performance data 
curves. tables. page 4 Madel Index 

case style selection 
outine drawings see page 3 

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. fl ·fu Typ. Mox. Typ. Mox. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

PAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 45 35 35 25 35 25 25 15 20 10 27.95 (5-24) 
PAS-2 10-1000 DC-0.05 4.0 6.0 6.5 8.5 50 40 40 30 35 25 30 20 17 10 17 10 37.95 (5-24) 

PAS 
case A01 

PAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 35 25 20 15 15 10 28.95 (5-24) 

ZFAS ZFAS-15 10-2500 DC-200 3.5 4.0 3.5 5.0 20 18 35 25 30 20 19 15 28 20 20 15 89.95 (1-4) 
case K18 

ZMAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 35 25 25 15 20 10 55.95 (4-24) 
ZMAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 35 25 20 15 15 10 56.95 (4-24) 

ZMAS 
case M21 

ZAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 35 25 25 15 20 10 45.95 (4-24) 
ZAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 35 25 20 15 15 10 46.95 (4-24) 

ZAS 
case M22 

L= low range (fLto 10 fd M =mid range (10fL to fu/2) 
m =mid band (2fLto fu/2) 

U= upper range (fu/2 tofu) 

typical harmonic spectrum comparing attenuato rs 
Double Balanced Mixer Vs. Electronic Attenuator 

no ,.., .., 

pin and coaxial connections 
see case style outline drawings 

Series PAS ZFAS ZMAS ZAS 

Models -1 all all all 
- 3 -2 models models models 

OUT 8 8 1 

IN 1 1 2 3 3 

CONTROL · 3.4 ·3.4 3 2 2 

GND 2.5.6,7 2.5.6,7 

CASE GND 2 2.5.6,7 

"pins 3 and 4 must be connected together externally 

NOTES: (both pages) 
1. Maximum RF input power, 1 watt. 

Maximum control current. 40 rnA. 
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 o utline drawings. 

4 . For PSW and ZMSW models 
a) VSWR 1.5 max. ('on" state) 
b) Switching speed 1µ sec. max. 
c) Maximum RF input + 20 dBm 
d) Control voltage + 5V (5rnA max.) on condition 

OV off condition 
5 . Prices and specifications subject to change without notice. 

schematic 

OUT 

J 
NSN GUIDE 
MCL NO. NSN 

PAS-3 5985-01-067-3035 

t;:;;IMini-Circuits P.o.sox 166. Brook1vn. Newvor1< 11235 r11aJ934-4500 
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pin diode 

Switches O Mini-Circuits 
SPST/SPDT 
10 to 2500 MHz 

PSW 

FREQUENCY INSERTION LOSS IN-OUT ISOLATION PRICE, $ 
MHz dB dB 

low-band Upper band 
MODEL lw u l M u 

NO. TYPE f L-fu Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

PSW PSW-1111 SPST 10-2500 1.1 1.7 1.7 2.7 50 40 35 30 28 22 29.95 (6-24) 
case A06 PSW-1211 SPDT 10-2500 1.1 1.7 1.7 2.7 50 40 35 30 28 22 29.95 (6-24) 

ZMSW ZMSW-1111 SPST 10-2500 1.1 1.7 1.7 2.7 50 45 35 30 28 22 59.95 (1 -4) 
case JJ77 ZMSW-1211 SPDT 10-2500 1.1 1.7 1.7 2.7 50 45 35 30 28 22 59.95 (1-4) 

L= low range (fLto 10 fd M=mid range (10fL to fu/2) U = upper range (fu/2 to ful 
lw = low-band (fL to fu/2) 

er pin and coaxial connections 
Model see case style outline drawings 

PSW-1111 Series PSW ZMSW 

'"f 
f-@ Models 1111 1211 1111 1211 

RF COMMON 5 5 com com 
RF-1 port 8 2 RF-1 

RF-2 port 8 RF-2 RF-2 

er 
CONTROL RF-1 7 1 1 

Model CONTROL RF-2 7 2 2 

PSW-1211 CONTROL 50 ohm 1 

~ f-@ TERMINATION 
GND 2,4 4 

CASE GND 3.6 3,6 

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

PSW-1.211 RF 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 - .91 - .90 - 48.87 - 44.32 
310 - .92 - .84 - 44.55 - 45.60 
410 - .83 - .71 - 42.88 - 44.53 

610 -1.09 - .96 - 39.47 - 39.28 
810 - 1.13 - 1.12 - 37.53 - 36.80 

1010 - 1.12 - 1.09 - 35.83 - 34.95 
1310 - 1.14 - 1.10 - 33.28 - 32.77 
1510 - 1.16 - 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 - 28.11 
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high rejection of 1st and 3rd harmonics 

SK 
case 802 

AK 
case A03 

RK 
case A01 

. Frequency Doublers 
input power 0 to + 20dBm 
performance data 

· curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY RF INPUT PWR. 
MODEL MHz dBm 

NO. Input Output Min. Max. 

SK-2 1-500 2-1000 1 15 

AK-2 1-500 2-1000 1 15 

RK-2 1-500 2-1000 1 15 

RK-3 0.05-150 0.1-300 0 13 

\\~ 
RK-6 0 .005-25 0.01-50 0 10 

"Harmonic Output below power of F2. 

NOTES: 
1. Maximum RF input power. 200mW. 

CONVERSION LOSS, *HARMONIC OUTPUT, dB PRICE, $ 
dB F1 F3 F4 

Input freq Typ. Max. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

1-100 13.0 15.0 40 30 50 40 16 12 21 .95 (5-24) 
100-300 13.5 15.5 25 20 40 30 16 12 
300-500 14.0 16.5 20 15 30 25 16 12 

1-100 13.0 15.0 40 30 50 40 16 12 19.95 (5-24) 
100-300 13.5 15.5 25 20 40 30 16 12 
300-500 14.0 16.5 20 15 30 25 16 12 

1-100 13.0 15.0 40 30 50 40 16 12 15.95 (5-24) 
100-300 13.5 15.5 25 20 40 30 16 12 
300-500 14.0 16.5 20 15 30 25 16 12 

0.05- 50 11 .0 13.0 40 30 45 30 16 12 14.95 (5-24) 
50-150 11 .5 15.0 35 20 40 20 16 12 

0.005-1 11 .0 13.0 40 30 45 30 16 12 21.95 (5-24) 
1-25 11 .5 15.0 35 20 40 20 16 12 

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 
Series SK RK AK multiplier chains 
Models all - 2 - 3 - 6 all •Low spurious frequency 

models models multiplier chains 
IN ·1.2 •t3,4 ·1.3.4 ·u4 ·u4 • FM, PM modulation chains 
OUT 4 8 8 8 8 
GND 3 2,5,6.7 2,5,6.7 2.5.6.7 2,5,6.7 • Double frequency range of 
CASE GND 3 2,5,6.7 2 2.5.6.7 signal generators 
"pins must be connected together externally 

r;;;:IMini·Circuits P.o . Box 166. Brooklyn. New vori< 11235 (718)934-4500 

96 

80 A-96 Electronic Design• December 27, 1984 



5 KHz to 2000 MHz t;;IMini·Circuits 

FREQUENCY RF INPUT PWR. CONVERSION LOSS, *HARMONIC OUTPUT, dB PRICE, $ 
MODEL MHz dBm dB F1 F3 F4 

NO. Input Output Min. Mox. Input freq. Typ. Mox. Typ. Min. Typ. Min. Typ. Min. Ea. Qty. 

FD FD·2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 32.95 (1-4) 
case FF55 100-300 13.5 15.5 25 20 40 30 16 12 

300-500 14.0 16.5 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 14.0 17.0 20 15 25 20 - - 59.95 (1·4) 

MK 
case L19 

MK-2 1-500 2-1000 1 15 1-100 13.0 15.0 40 30 50 40 16 12 42.95 (1 -4) 
100-300 13.5 15.5 25 20 40 30 16 12 
300-500 14.0 16.5 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 .. 10 20 10-600 13.0 15.0 67 .95 (1-4) 
600-1000 14.0 17.0 20 15 25 20 - -

GK-2 1-500 2-1000 1 15 1-100 1.3.0 15.0 40 30 50 40 16 12 32 .95 (1 -4) 
100-300 13.5 15.5 25 20 40 30 16 12 

GK 
case L20 

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) 
50-1:>0 11 .5 15.0 35 20 40 20 16 12 

GK-5 10-1000 20-2000 .. 10 20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 15 25 20 - - 57 .95 (1·4) 

·Harmonic Output below power of F2 . 
.. ABCNE 700 MHz. min. Input power +13dBm 

~ computer-automated performance data &7 typical production unit I tor data of other models consult factory 

harmonic* attenuation tables 
IN FREQ 

MODEL FD-2 
IN FREQ 

MHz MHz MODEL FK-5 
30 47.1 13.4 51 .3 14.9 55.4 10 14.9 13.6 34.7 18.1 34.1 

35 47.0 13.5 51 .0 14.8 54.0 20 16.5 13.0 34.8 17 .3 34.5 

40 46.5 13.6 50.9 15.0 52.6 50 15.3 13.4 31 .0 17 .5 32.8 

45 45.9 13.6 50.7 15.2 51 .4 100 15.2 13.1 26.9 16.5 29.5 

50 45.4 13.5 49.8 15.8 50.6 250 16.0 12.8 21 .7 17.4 29.4 

55 43.7 13.4 47 .4 15.8 50.2 500 25.4 12.6 33.6 22.5 45.7 

60 43.7 13.7 46.5 15.6 49.3 600 22.8 13.0 31 .2 16.3 28.9 

65 43.4 13.7 45.4 14.7 48.7 700 22.5 13.9 38.1 16.2 26.7 

70 43.1 13.7 44.7 14.5 47 .7 800 17.7 14.6 30 .6 14.6 35.4 

75 43.1 13.7 44.2 14.2 47 .2 900 17.5 14.6 28 .0 16.2 37 .2 

80 43 .1 13.7 43.6 13.9 46.5 999 19.1 14.2 19.7 20.3 41 .6 

2 3 4 5 2 3 4 5 

Harmonics Order Harmonics Order 
INPUT POWER, + SdBm INPUT POWER, + 13dBm 

* all harmonics except 2nd order, ore relative to F2 
second order is relative to IN PWR 
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rugged, one-piece design 

Fixed Attenuators w~~ 
3 to 40 dB 
DC to 1500 MHz 
performance data 
curves. tables. page 4 Model Index 

case style selection 
outline drawings see page 3 

FREQUENCY ATTENUATION 
MHz dB 

MODEL Norn. Flatness 
NO Tota l Range DC-1000MHz 

MAT MAT-3 DC-1500 3±0 2 1.0 0.6 
ca e A1 1 MAT-6 DC-1500 6 ± 03 0.8 0.6 

MAT-9 DC-1500 9 ± 03 0.8 0.6 
MAT-10 DC-1500 10±0.4 0.8 0.6 
MAT-12 DC-1500 12 ± 0.4 0.8 0.6 

MAT-15 DC-1500 15 ±0.4 08 0.6 
MAT-20 DC-1500 20 ± 0.5 1.0 0.6 
MAT-30 DC-1000 30 ± 0.5 - 1.0 

AT AT-3 DC-1500 3 ± 0.2 1.0 0.6 
co~ e A04 • AT-3-75 DC-1000 3 ± 0.3 - 1.0 

• 

• 
• 

AT-6 DC-1500 6 ± 0.3 0.8 0.6 
AT-6-75 DC-1000 6 ± 0.4 - 1.0 
AT-10 DC-1500 10±0.3 0.8 0.6 

AT-10-75 DC-1000 10 ± 0.5 - 1.0 
AT-20 DC-1500 20 ± 0 .4 0 .8 0.6 
AT-20-75 DC-1000 20 ± 0.6 - 1.2 
AT-30 DC-1000 30 ± 0.5 - 1.0 
AT-40 DC-500 40 ± 0.6 1.0 

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 ore 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. Cor.nector models available with female/male connectors. 
For other versions consult factory. 

5. Prices and specifications subject to change without notice. 

MAT AT 

VSWR 
Max. 

Total Range DC-1000 MHz 

1.5 1.3 
1.5 1.3 
1.5 1.3 
1.5 1.3 
1.5 1.3 

1.5 1.3 
1.5 1.3 
- 1.5 

1.5 1.3 
- 1.5 
1.5 1.3 
- 1.5 

· 1.5 1.3 

- 1.5 
1.5 1.3 
- 1.5 
- 1.5 
1.5 

pin connections 
see case style outline drawing 

SERIES 

MAT 
AT 

In Out 

8 
8 

l;:;:IMini-Circuits P.o. Box 166, Brooklyn, New York 11235 (718)934-4500 
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PRICE $ 

Ea. 

4 .95 
4 .95 
4.95 
4.95 
4 .95 

4.95 
4 .95 
4.95 

3.95 
3.95 
3.95 
3.95 
3.95 

3.95 
3.95 
3.95 
3.95 
3.95 

Ground 

2,3,4,5,6,7 
2,3,4,5,6,7 

Qty. 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 



~ 

• 

*NAT• 
case FF57 • 

*TAT 
case FF58 

*CAT• 
case FF55 

50 ohms and 75 ohms t::1 Mini-Circuits 

FREQUENCY ATTENUATION VSWR PRICE, $ Ea. 
MHz dB Max. 

MODEL* Norn. 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 1.3 15.95 12.95 11 .95 (1-49) 
CAT-3-75 DC-1000 3 ± 0.3 - 1.0 - 1.5 15.95 12.95 11 .95 (1-49) 
___AT-6 DC-1500 6 ± 0.3 0.8 0.6 1.5 1.3 15.95 12.95 11.95 (1-49) 

CAT-6-75 DC-1000 6 ± 0 .4 - 1.0 - 1.5 15.95 12.95 11.95 (1 -49) 
___AT-10 DC-1500 10 ± 0.3 0 .8 0.6 1.5 1.3 15.95 12.95 11.95 (1 -49) 
CAT-10-75 DC-1000 10 ± 0.5 - 1.0 - 1.5 15.95 12.95 11.95 (1-49) 

___AT-20 DC-1500 20 ± 0 .4 0 .8 0 .6 1.5 1.3 15.95 12.95 11 .95 (1 -49) 
CAT-20-75 DC-1000 20 ± 0.6 - 1.2 - 1.5 15.95 12.95 11.95 (1 -49) 
___AT-30 DC-1000 30 ± 0.5 - 1.0 - 1.5 15.95 12.95 11 .95 (1 -49) 
___AT-40 DC-500 40 ± 0 .5 1.0 - 1.5 - 15.95 12.95 11 .95 (1-49) 

*add suffix letter N, T, or C to J, where applicable. 
SAT 

SAT 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 1.3 14.95 (1-49) 
SAT-10 DC-1500 10 ± 0.4 0.8 0.6 1.5 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 1.5 1.3 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 1.0 1.5 14.95 (1-49) 

~ computer-automated performance data &7 typical production unit I fordataofothermodelsconsultfactory 

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 
158.578 3.02 5 .92 9.94 20 .02 
211 .104 3.03 5.92 9.95 20 .02 

263 .63 3.05 5.93 9.95 20 .02 
316.156 3.09 5 .96 9.97 20 .06 
368.682 3.08 5.97 9.99 20 .04 
421 .208 3.07 5.94 9.96 20 .01 
473.734 3.12 5.98 9.98 20 .00 

526.26 3.11 5.96 9.98 19.99 
578.786 3.11 5.94 9.96 19.96 
631 .312 3.14 5.98 9.98 19.97 
683 .838 3.18 6.01 10.04 19.99 
736'364 3.19 5 .99 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 19.77 
1500.00 3.65 6.29 10.52 19.77 

In Stock ... Immediate Delivery 
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