Models M186C, M189C and M190C Ultra-Broadband
PIN Diode Attenuator/Moduiators

MODELS M186C, M189C AND M190C

: e A L This family of absorptive PIN dicde at-
_ :gﬁ to.18t_GHz f'eq“‘?“,‘fyk ?5"3; o tenuatorimodulators operates over the instan-
enuation range '-_'P o i S taneous frequency range from 0.2 to 18 GHz. Their
* Flatness as low as +05dB 0§ multioctave bandwidth makes them nighly suitable
o Lo L SRR R for wideband ECM and measurement systems.
The rf circuit consists of a T-pad arrangement of
shunt and series diodes in a microstrip integrated
circuit transmission line, as shown in figures 1and 2

. Absoﬁoﬁve N

: t65‘0; below, and a resistive low-loss bias line. The arrange-
g ment permits operation as a pilaterally-rnatched
: ,_'E;;. device at all atienuation levels by separately controll-
. g%'- ing the bias currents through the series and shunt
G diodes.
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Fig. 1-Model M190C, schematic diagram
{Model M189C consists of twa such sections)

Qurr  M189 PIN ATTENMATOR -]
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Fig, 2-Medel M186C, schematic diagram

Attenuation Levels

The Models M190C and M186C are rated for attenuation
levels up to 35 and 45 dB, respectively. The

Madel M188C, which consists of the equivalent of two
independently-controlied M190C attenuators ina
singte rf assembly, is rated up to 85 dB. Model M189C
is also available with digitaliy-programmabie drivers
under the Model 3250 designation (see page 30 for ull
description).

Power Ratings

Although ali three models will survive input powers
up to 2 watts from —65°C to +25°C, the maximum
power levels at which they operate without perfor-
mance degradation is limited to those shown in
figure 5 on page 13. For higher power applications,
the narrower band LM186C, LM189C and LM190C
models are available.
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Models M186C, M189C and M190C Ulira

-Broadband

PIN Diode Attenuator/Modulators

Drivers

The proper tevels of series and shunt diode currenis
required for operation as a matched attenuator can be
provided by either the user’s circuitry, ar by the

GMC Model 311 Driver. (See figure 4 on page 12 for
typical Bias Current/Attenuation transfer curves.} The
Model 311 provides voltage contrciled linear atienua-
tion with a nominal transfer function of 10 di per volt
for the Models M186C and M190C. For the Models
M189C or LM189C, two Model 311 drivers are re-
quired and the transfer function is 20 dB per volt.

When altenuators are ordered with drivers, the

assemblies are adjusted for aptimum accuracy at
2 GHz. Optimization at customer-specified frequencies
is available on special order.

For Use As Refleclive Switches

By reducing the series diode current to zero inthe
isolations tate, these units can be operated as high-

isolation reflective switches for low frequency ap-
plications. A typical response curve of the Model

M186C cperating in this mode is shown in figure 3 on

page 12.
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NO. |- Lo e T e e NO. - S Y - S o 2
Lt e v g v 24 | 188 : R s 80124
. T Max Insertion Loss {dB}|. 1.5 | 22 130 q T Max Insertion Loss (dB):[: -~ 1.5 [ 26"
. MI86C" MaxvowR. . | 15 [175-[ 20 LM186C. | " Max VEWR BT E
“Min Attenuation ([@B)- | 45| -45 L 40 - ~Min Attenuation: (dB) | -409 |~ 40
. Max Inserionioss (dBy[. 25 1. 30. [, 50 - Max insertion. Loss (dB) | - 25 |: 35
“MissC | Max VSWR 7.75 |20 30 ] LM188C Max VSWR : 175 2.0
: | i Atterivation dB). [ 85 | 85 |50 ' “Min Attenyationtdey |- - 86, [ 60
i ~Max Insertion Loss @By . 15 | 15 | 25 ° ] Max Thgertion Loss-@By. |-~ 15 .| 18
- M190C Max VGWR 15 1620 LM180C Max VSWH : 15 [ 1.75
- Min Attenuation{dB) | 35 35 30 ) Min Attenuation {dB) [ 35- | 30
- FLATNESS (£ dB)
ATTEN. . . ) -FREQUENCY {GHz) . .
dB} 7t ) 021080 . 0.2t0'124 = © 12410180
 M190C | M189C [LM190C [LM189C| M190C j M189C LM190C|LM189C| M190C -M139C.
10 0.5 0.5: 0.5 05 |- 07 0.7 0.7 07 10 10
20 05 05.| o8 | 0B {10 10 | 2 1.2 10 | 1.0+
'_3{}7 107 0.7 1.0 . 1.0 .15 1.5 20 290 10§ 15
40 — 01— 1.0 e 15 - 20 — 1. 15
50 — 1.0 — 18 o 18 | — 2.0 — 15
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(1) Except 40 dB up 0 2 GHz.
{2) Except 35 dB up to 2 GHZ.
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ATTENUATORS
- PHASE SHIFTERS

Models M186C, M189C and M190C

Specifications

M189C, LM183C ., ..
M186C, LM186C,

=100 mA max.

M180C, LM19GG . ... . =50 mA max.
ENVIRONMENTAL RATINGS (RF UNIT)
Operating

Temperature Range... —65°Cto +85°C

Non-Operating

Temperature Range... —©5°Cto +125°C

1) Spesifications listed are for each Model 317 Driver

inuse,
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Fig. 3-Typical response curves of Model M186C Fig. 4-Typical Models M186C and M1S0C bias
surrent/atienuation transfer curves
PERFORMANCE CHARACTERISTICS Humidity . ... .......... MIL-STD-202F,
Power Handling Capability Method 103310 Cond. B
Without Performance Degradation (96 hrs, at 95%)
M186C, M189C, Shock ...............- MIL-STB-202F,
MI18CC. .. .ol From 0.4 to 100 mW cw or Method 2138, Cond. B
c peak (see figure 5 on page 13) (75G, 6 msec)
LM186C, LM183C, .
LMi90C . _........ 100 MW ow or peak Vibration.............. m;ﬁ?ég%ﬁ Gond. B
Survival Power (from —85°Cto +25°C; see {.06"double ai-nplitude or
power derating curve, figure 6 on page 13, 15G, "whichever is iess)
for higher temperatures) .
Al units. ..., ... 2W average or peak (1psec Altitude ... M'L'STB;“OZ%F&:
max pulse width) '\ggtggg . )5 » Gond. B
Phase Shift. ........... See page 5 T cveli E\ML STD -202F
. . . emp. Cycling. . ....... - - ,
Typical Small Signal Bandwidth Method 107D, Cond. A,
M186C, M1BQC, 5 CVCIES
MI90C. . .oo-c - 500 kHz MODEL 311 CHARACTERISTICS"
LM186C, LM189C, Nominal Transfer
LM190C. . ........ 50 kHz Function..... ... ..... 10 dBhvolt
Bias Current Requirements (see figure 4 above} Accuracy at Calibration

Frequency (2 GHz}. .. .. +1d8B starting from 5dB8
above insertion loss
Typical Small Signal Bandwidth When Used With:

M186C, M189C,

Mig0C............ 500 kHz
LM186C, LM183C,
LMi90C. .......... 50 kHz

Control Signal Input
Vollage Range.......

Control Signal Input
Impedance




Models M186C, M489C and M4190C
Specifications

MODEL 311 CHARACTERISTICS™ {cont) AVAILABLE OPTIONS (RF UNIT)
SwitchingTime. . ....... 100 psec max Option No. Description
Power Supply 7 Two SMA male rf connectors
Requirements. ........ +15V £0.1%, 125 mA 10 One SMA male and one SMA female rf
~ 15V :0.1%, 126 mA connector
059'-’3""9 Temperature SEC e 755G 33 EM! filter solder-type bias terminals
£211 [0 = =, o} . z
9 : # 35 High-temperature design {+ 125°C)
Non-Operating
Temperature Range.... —55°Cto + 85°C (1) Specifications listed are for each Model 317 Driver in use.
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Fig. 5-Models M186C, M190C and M189C, maximum peak and Fig. 6-Models M186C, LM186C, M189C, LM189C,
average operating power without performance degradation MH30C and LM190C, survival power derating factors
DIMENSIONS AND WEIGHTS
BIAS CONNECTOR B1AS CONNECTOR BIAS CONNECTOR BIAS CONNECTOR
SMC FEMALE SMC MALE SMC FEMALE [2) SMC MALE {2)
101 12,8) BIA GND TERMINAL
misgn, ez BRI FoRce
SMAMALE FOR - .,_/___i E SMA MALE FOR | 7L—L
0PYION 10 S0 {12.7) MAX GPTION 10 L 50 {12, 71 MAX
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il i.l;t.ﬂ (6.0 - 150 8.4 :2
0.8 (5 ; {1571
RF CONNEGTOR 3B 19,7) FOR SMA FEMALE RF CONNECTOR .38 (9.7) FOR SMA FEMALE i
SMA FEMALE (2) 50 (§2,7) FOR SMAMALE SMA FEMALE 12) 56 112.7} FOR SMA MALE
MODELS M186C, LM1BEC, M190C ANG LM190C MODELS M189C AND LM185C
WL, 107 (28 gm} approx. Wt. 2 0z. (57 gm) approex.
325403
©2,5)
24aMIN 77
.{!3;?3 - XS]
b 188 DIA{9,8) ACCESS HOLE
Lig)i] Il e E—
i g S T v
F ! 29 z 12 [z} sl
i el L | . T El
@ a0 L e R
5 ] [o -4
330403 i 3 zg@ ]
787 @— 3 2 % E = o
| i
= o 3 37 3
I J 7 3o
] & 3 75l
i i I i
[ 38:04
L 0400+ OOBUDIDIA. - = a7
GOLD PLATEDPIN . o
9PLACES MODEL 311 DRIVER
Wi 4 0z {113 gm) approx.

Dimensioral Telerances, unless otherwise indicated: .XX = .02 XXX £.005
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Models DM186CH, DM189CH, and DM190CH
Absorptive Ultra-Broadband Pulse Modulators

MODELS DM186CH, DM189CH AND
DM190CH

Modsals DM186CH, DM189CH and DM190CH are high-

- speed ultra-broadband absorptive PIN dicde pulse
modulators with integrated drivers. Operating over
the instantaneous frequency range from 0.2 to 18
GHz, they exhibit nominal isolation characteristics of
40, 80 and 30 dB, respectively. The rf design consists
of a T-pad arrangement of shunt and series diodes in
a microstrip integrated circuit transmissien line {as
shown in figures 1 and 2 below) and a resistive low-
toss bias line.

BIAS FROM DRIVER

LsEmigs I'roTAL

RE ]F

Fig. i1-Model DM18ECH, rf schematic diagram

BIAS FROM DRIVER

Legrigs EyovAL

R¥ RF

Fig. 2-Madel DM190CH, rf schematic dlagram
(Model OM189CH consists of two such sections)

Switch Control

The currents required to switch the units ON or OFF
and to simultaneously maintain a bilateral 50-chm
impedance match at insertion loss and maximum
isolation are provided by the integrated drivers,
which are controlled by external logic signals.

High-lsolation (Reflective) Models

These units are aiso available for operaticon as high-
speed high-isolation reflective switches. Designated
by Option 31, the reflective switches are intended for
low-frequency applications where the isolation pro-
vided by the conventional shunt diode switch design
(such as that used in the GMC Series M86, 91 and 92)
is inadequate. A typical response curve of the Model
DM186CH-31 is shown in figure 3 below.

°

!
0

:
1
I
|
[
I

ALTER ABOVE 3L 1D}

]

|
1

oz s 0 2@ 40 10 24 8o

FAEQUENCE Konrh

Fig. 3-Typical DM186CH-31 response curve
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Models DM186CH, DM189CH, and DM190CH
Specifications

PERFORMANCE CHARACTERISTICS
Rise and Fall Times

Falltime. ..o oo i 20 nsec. max.
Rise time

DMI186CH -
...................... 30 nsec. max. IDM189CH:
DM190CH"-

power Handling Capability
Without Performance Degradation: From 1 to 30 mW,

cw or peak {see figure § below) Control Characteristics
Survival Power (from —85°C to + 25°C; see power Control Input
derating curve, figure 4 below, for higher Impedance . .. TTL, two-unit load. {A unit load

temperatures): 2W peak or average is 1.8 mA sink current and 40pA

source current.)
Contro! Logic. . . . Logic 0" (- 0.3 to +0.7 volt)
for switch OFF and logic “17
(+2.5t0 + 540 volts) for switch

ON.
1) Except 40 d8 from 0.2 0 2.0 GHz.
20 d8m (100 MW}
15 Bm (20 mw)
10 ¢8m (10 mw)
S4Bm (3.0 myy,
0 dBm (1.0 M,
] -5 dBm 0.3 MW T T T T T T
-83°¢ +254C +8A'C 02 05 ¢ 20 40 80 163
TEMPERATURE, Frequency {GHI)
) Fig. 5-Models DM186CH, DM1 86CH and DM180CH,
Fig. 4-Models OM186CH, DM 185CH and maximum peak and average operating power
DM190CH, survival power derating factors withou! performance degradation




Models DM186CH, DM189CH, and DM190CH
Specifications

ENVIRONMENTAL RATINGS
Operating Temperature
Range ............. -65°C to +85°C
Non-Operating Temperature
Range ............. ~-65°C to +125°C
Humidity ............. MIL-STD-202F, Method 1038,
Cond. B (96 hrs. at 95%})
Shock................ MIL-STD-202F, Method 213B,
Cond. B (75G, 8 msec)
Vibration ............. MIL-STD-202F, Method 204D,
Cond. B (.06" double amplitude
or 15G, whichever is less)
Altitude . ............. MIL-STD-202F, Methed 105C,
Cond. B (50,000 ft.)
Temp. Cycling........ MIL-STD-202F, Method 107D,
Gond. A, 5 cycles
AVAILABLE OPTIONS
Option No. Description
3 SMA femazle control connector(s)
7 Two SMA male if connectors
9 Inverse control logic; logic 0 for
switch ON and logic 1 for switch
OFF
10 One SMA male and one SMA female
rf connector
20" Two unit load control input im-
pedanca
31 High isolation {reflective) design
33 EMI filter solder-type control ter-
minal(s)
64A SMB male contrel connector

* All units are furnished with this option unless otherwise
spacified by customer. Other options, such as 50 ohms to
ground, are available on special order.

DIMENSIONS AND WEIGHTS
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MODELS DM186CH AND DM190CH MOODEL OM189CH
Wi: 2 oz. (56 gm) agprox. Wit: 3 oz. (85 gm) approx.
Dimensional Tolerancas, unless otherwise indicated: XX =.02; .XXX % 005
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