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SP4T ABSORPTIVE/REFLECTIVE
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SOLID STATE SWITCH %500
MODEL N0: MSNC—40R/DT~045
OPTION NO: STANDARD

PART.  NO: l

T— e :i—(
022 TYP—pobeet— | “"S_T_“‘s“h“‘s“}——‘—mvm.s SMA (F> 5 PLACES

e 0.5 GHz TO 18 GHz

]

(10MHz to 18GHz optional) e R @\:f'J
[ ] LOW LOSS | EY E2 ~v J v £ g4 }\‘_ )
. gsg.’_]r m g !H.ﬁ.- _? ‘\‘ I
o LOW VIDEO TRANSIENT F !__[ 22 L_ \ @104 THRIE & PLACES —>
[»—--—'nsn-——l \—un.o:m SIIER PIN & PLACES

& HIGH ISOLATION oas oS-
1] Dn'vlg. r_fw. 1 !._ -—1 {

bers | | @ OO V-
 MINIATURE s O eCsm o
® TTL LOGIC COMPATIBLE T

AMC MODEL No: MSNC-4DT-045-STANDARD (Option 0518)

SPECTFICATIONS:(ABSORPTIVE)
& FREQUENCY RANGE : 0.5 GHz to 18.0 GHz (10MHz to 18GHz optional)
e INSERTION LOSS : 3.75 dB MAX.
: 0.95dB TYP. @ 2.8GHz

2.00dB TYP. @ 8.0GHz
: 3.00dB TYP. @ 18.8GHz
e ISOLATION : > 60 dB MIN.
: > 85dBTYP. @ 2.0GHz
> 80dBTYP. @ 8.0GHz
> 70 dB TYP. @ 18.86GH:z

e VSWR . : 2.0:1
o SWITCHING SPEED : "RISE" 1518 MAX., 16nS TYP.
: "FALL" 1508 MAX., 10aS TYP.
"ON" 100nS MAX., 75nS TYP.
. : "OFF" 100nS MAX., 75nS TYP.
e CONTROL : TTL Compatible (Independent or with Decoder)
& VIDEO TRANSIENTS : <1.5V Peak to Peak, 306 MHz Bandwidth
(Low video transients availabley : <0.36V Peak to Peak, 26 MHz Bandwidth
® RF INPUT POWER : +20dBm Operating, 1 Watt Survival (Other power
Levels available) ;
¢ DC POWER SUPPLY : +Svde @ +200mA MAX. E:
(Other supply voltages available) : - 5vde @ -100mA MAX. B
e SIZE : 1.3"X 1.5 X 0.4"

e WEIGHT : < 2.5 0z.
| DECEMBER 17, 1997
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TYPICAL

MEASURED

TEST DATA
ON
0.5 GHz TO 18 GHz
ABSORPTIVE
SP4T
PIN-DIODE SWITCH

MODEL NO: MSNC-4DT-045-STANDARD (Option 0518)
(Serial Number: 4MS70549)

DECEMBER 17, 1997

C 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 & Tel. (301) 662-4700 e Fax (301) 662-4938 )
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SUMMARY TEST DATA

MODEL NUMBER
SERIAL NUMBER
TECHNICIAN
VOLTAGE & CURRENT DRAW

12

CH1

: B M
1.0 dB/ HEF

NA\\\

: MSNC-4DT-045-STANDART (Option 0518)

: 4MS70549
: RENE AFABLE
: £5vde: +92mA, -62mA
INSERTION LOSS & RETURN LOSS*
3.09 dB CH2: C_ -M -~ 15.86 dy
3.50 dB 5.0 dB/ REF - 9.54 dB

INSERTION LOSS/VSWR  J1°-J2

CRSH/MR

<H_DUMP

%DMF%ET\‘ AN

faX

ey

A

N

\

[

>
D
s

Al

I

4

v

A
STOP +18.000GHz

STAT + .0400GHZ CASR  +48.000GHz
*J1: COMMON ARM
FREQUENCY I INSERTION LOSS RETURN LOSS

0.5 GHz -0.97 dB -14.8 dB
2.0 GHz -0.96 dB -31.5 dB
6.0 GHz -1.83 dB -11.9 dB
10.0 GHz 2.14 dB -12.9 3B
14.0 GHz -2.04 dB -33.4 dB
18.0 GHz -3.09 dB -15.8 dB

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDART (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
INSERTION LOSS & RETURN LOSS*
CHi: B -M - 3.00 dB CH2: C -~M - 413.83 aB
1.0 dB/ REF -~ 3.50 dB 5.0 dB/ BREF - 9.54 dB
INSERTION LOSS/VSWR  J1I'-J)3 )
CRSA _-| 3.l00 dB
ﬁﬂ@\ﬁu 15 . 000GHZ
b R
B "-\N k,/\si- \/\ ]
N\ %
12 >
A /'/1 f—//x\ j/r\\ //:2
[LAANA WV
S [

' | — SRSV S
STRT + .04100GHz CRASAR +18.000GHz

*J1: COMMON ARM

5TOP

e——
+418.000GHz

FREQUENCY l INSERTION LOSS RETURN LOSS
0.5 GHz -0.95 dB -13.8 dB
2.0 GHz 095 dB -30.0 dB
6.0 GHz -1.36 dB -20.0 dB
10.0 GHz -1.78 4B -16.7 d8
14.0 GHz -2.05 dB -20.7 dB
18.0 GHz -3.00 dB -13.8 dB

DECEMBER 17, 1997
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A\\\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDART (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN _ : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vdc: +92mA, -62mA
INSERTION LOSS & RETURN LOSS*
CHi: A -M - 3.143 dB CH2: C  -M - 10.52 dB
1.0 dB/ REF - 3.50 dB 5.0 dB/ REF - 9.54 dB

INSERTION LOSS/VSWR  J1°-J4

CHSR___—i 3./113 dB
72,_ +48.0006GHzZ
Oﬁ (=N
1 i \h;<“'~’\f\w»,/N¢iﬂ/\ i
\v4 ‘
Pt
12 >l

AR

/ V

STAT + .041008Hz
*J1: COMMON ARM

CRSR +418.000GHz STOP +18.000GHz

FREQUENCY I INSERTION LOSS I RETURN LOSS
0.5 GHz -0.87 dB -14.1 dB
2.0 GHz -0.86 dB ' -26.7 dB
6.0 GHz -1.31 dB -19.4 dB
10.0 GHz -1.80 dB -13.9 4B
14.0 GHz -2.06 dB -16.4 dB
18.0 GHz -3.13 dB -10.5 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

MODEL NUMBER
SERIAL NUMBER
TECHNICIAN

VOLTAGE & CURRENT DRAW

iz

CH1

A\\\

: MSNC-4DT-045-STANDART (Option 0518)

: 4MS70549
: RENE AFABLE
: £5vde: +92mA, -62mA
INSERTION LOSS & RE. TURN LOSS*
2.85 dB CH2: C_ —-M ~ 15,33 dB
3.50 dB 5.0 dB/ REF - '9.54 dB

: R M
1.0 dB/ REF -

INSERTION LOSS/VSWR  JI°-J5

|

Ry FSy—

CRSR__=!| 2.85 dB
ﬁﬁﬂ 8. 0OOGHIz
L aVan Va YA

o\ ﬂvx

\f

YA\

maneltl IEETST SEDY ERSRPIR SR

v

<

+ . 01006Hz
*J1: COMMON ARM

STRAT

CASR +18.000GHz

STOP

+418.000GHz

FREQUENCY I

INSERTION LOSS RETURN LOSS
0.5 GHz -0.94 dB -14.7 dB
2.0 GHz -0.94 dB -31.4 dB
6.0'GHz -1.74 dB -12.2 dB
10.0 GHz -1.99 dB -14.3 4B
14.0 GHz -2.00 dB -27.4dB
18.0 GHz -2.85 dB -15.3dB

DECEMBER 17, 1997
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MODEL NUMBER
SERIAL NUMBER
TECHNICIAN

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

A\

: MSNC-4DT-045-STANDARD (Option 0518)

: 4MS70549

: RENE AFABLE
! +5vde: +92mA, -62mA

OFF ARM TERMINATION
CH2: C -—~M - 18.64 dB
5.0 dB/ REF - Q.54 dB
OFF ARM TERMINATION 12
|
cAsSH 18.64 d8 |
5. 000GHZ
2 > fee-
Pt e /\i
Le T N N
RN \J/

\/

STRT + .0100GHz

CASA +18.000GHz STOP

+48.000GHz

FREQUENCY I

RETURN LOSS ‘
0.5GHz -19.2 dB
2.0 GHz -18.7 dB
6.0 GHz -16.6 dB
10.0 GHz -19.7 ¢B
14.0 GHz -12.4 dB
18.0 GHz -18.6 dB

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : £5vde: +92mA, -62mA
OFF ARM TERMINATION
CHa: C_ -M -~ 140.36 dB
5.0 dB/ REF - 9.54 dB

OFF ARM TERMINATION J3-

CASR__—| 10.136_dB
¥iB.000GHzZ

&e //\7"\0\ i \\,/ /

e I R N
] \
A .y

STRAT + .04100GHz CASR +18.000GHz STOP +1B.000GHz

_M—! RETURN LOSS
0.5 GHz -18.7 dB
2.0 GHz -17.6 dB
6.0 GHz -16.9 dB
10.0 GHz 20.1 dB
14.0 GHz -14.5 dB
18.0 GHz -10.3 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

A\

MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : AMS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : £5vde: +92mA, -62mA
OFF ARM TERMINATION
cHa2: C  -M - 10.02 dB
5.0 dB/ REF - 9.54 dB

OFF ARM TERMINATION 14.

_—1.10.102 dB

+18.000GHzZ

AT\

ARV

|

STAT + .0100GHZ

CRSA +18.000GHz STOP +18.000GHz

FREQUENCY I RETURN LOSS ‘
0.5 GHz -19.0 dB
2.0 GHz -18.5 dB
6.0 GHz -20.4 dB
10.0 GHz -20.2 dB
14.0 GHz -19.7 dB
18.0 GHz -10.0 dB

DECEMBER 17, 1997
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A\\\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
OFF ARM TERMINATION
CH2: C -M - 13.51 dB
5.0 dB/ REF - g6.54 dB
QOFF ARM TERMINATION J5-
R |
CASA. _-!13.51_dB .
+18.000GHZz
e
2 >i- —
NPSqENTS ’
N f | /
i /
N \/
i /1 |

STAT + .041006Hz CASR +18.000GHz STOP +18.000GHz

FREQUENCY I RETURN LOSS
0.5 GHz -17.7 dB
2.0 GHz -16.8 dB
6.0 GHz -15.7 dB
10.0 GHz -17.7.dB
14.0 GHz -12.6 dB w
18.0 GHz -13.5dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

MSN-0518-4DT-045

SERIAL NUMBER
TECHNICIAN

VOLTAGE & CURRENT DRAW

A\

: MSNC-4DT-045-STANDARD (Option 0518)
: 4MS70549
: RENE AFABLE

: £5vdc: +92mA, -62mA

ISOLATION*
. (AS MEASURED ON A SPECTRUM ANALYZER)

M&J'J__J[LI[_J“__EL
200 MHz -90 dB -39 dB -90 dB -9¢ dB
500 MHz -100dB | -100dB | -96dB | -96 dB

1 GHz -93 dB -93 dB -92 dB -92 dB
2 GHz -93 dB -94 dB 93dB | -92dB
4 GHz -100 dB -96 dB -97dB | -160 dB
6 GHz -92 dB -91 dB -92 dB -92 dB
8 GHz -95 dB -39 dB -91dB | -94dB
10 GHz -90 dB -38 dB -87 dB -38 dB
12 GHz -85 dB -86 dB -88 dB -85 dB
14 GHz -84 dB -84 dB -80 dB -34 dB
16 GHz -81 dB -80 dB -30 dB -80 dB
18 GHz ~77 dB =76 dB -76 dB -78 dB

J1: COMMON ARM

DECEMBER 17,1997
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SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)

ISOLATION TAKEN ON SPECTRUM ANALYZER
n-r

.......

. |
\ |
RN .
/ .
|
|
10 20 40 6.0 8.0 10.0 120 1.0 16.0 18.0
FREQUENCY IN GHz

I 1SOLATION ] l

*J1: COMMON ARM

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERTAL NUMBER : 4MS70549
TECHNICIAN

: RENE AFABLE

VOLTAGE & CURRENT DRAW : £5vde: +92mA, -62mA

ISOLATION*
(AS MEASURED ON A SPECTRUM ANALYZER)

ISOLATION TAKEN ON SPECTRUM ANALYZER
Ji-13

........

.......

6.0 8.0

4.0
FREQUENCY IN GHz.

'm ISOLATION T T

*J1: COMMON ARM

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : dMS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : £5vde: +92mA, -62mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)

(P ——————
ISOLATION TAKEN ON SPECTRUM ANALYZER
-4
-65 ..
P H
e e e e s s oo o e |
A
...... !
-80 !
...... - o
& 70008 SR, SN
//
- / .....
/
| 7 |
...... i
95 < |
-100 o
0.2 as 1.0 2.0 40 6.0 8.0 10.0 120 140 16.0 13.0
FREQUENCY IN GHz.
'm 1SOLATION ]
e |

*J1: COMMON ARM

DECEMBER 17, 1997

PAGE 17
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SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
ISOLATION*

_ (AS MEASURED ON A SPECTRUM ANALYZER) _
ISOLATION TAKEN ON SPECTRUM ANALYZER
Ji-J5

-65

-7

73

dB

-85

.......

6.0 8.0 1 14.0
FREQUENCY IN GHz.

fw ISoLATION T T

*J1: COMMON ARM

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
ISOLATION*
(AS MEASURED ON A SCALAR NETWORK ANALYZER)
CHi: R -M A - 66.92 dB CH2: C -M - 48.70 dB
20.0 dB/ HEF - 60.00 dB 5.0 dB/ REF - Q.54 dB
) ISOLATION J1-52
I |
]
CRSA__ -] 66.192 dB _
‘ +48.000GHZ
{
e et ey i . PR J—.
12 > : - !
Mwmww&wmwwmwm
N -
< o o o &

<>
STRT + .0100GHz CRASR +18B.0006Hz STOP +18.000GHz
*J1: COMMON ARM

%_l ISOLATION :
0.5 GHz <-69.0 dB
2.0 GHz <-68.8 dB
6.0 GHz <-69.3 dB
10.0 GHz <-67.3 dB
14.0 GHz <-66.4 dB
18.0 GHz <-66.9 dB

DECEMBER 17, 19977
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SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : £5vdc: +92mA, -62mA
ISOLATION*
(AS MEASURED ON A SCALAR NETWORK ANALYZER)

CHi: B -M A - 69.83 dB
20.0 dB/ REF - B0.00 dB
ISOLATION J1.J3

S

!

cRsm__-| 69.l83_dB
: +48.000GHz

3
|
i .
STAT + .0400GHz CRSR +18.000GHz STOP +1B.000GHz

*J1: COMMON ARM

I_%_l ISOLATION |
0.5 GHz <-69.8 dB
2.0 GHz <-70.7 dB
6.0 GHz <-71.9dB
10.0 GHz <-70.5 dB
14.0 GHz <-71.3 dB
13.0 GHz <-§9.8 dB

DECEMBER 17, 19977

PACTE 0



A\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde: +92mA, -62mA
ISOLATION*
(AS MEASURED ON A SCALAR NETWORK ANALYZER)
CHi: B ~M_ A - 66.27 dB |
20.0 dB/ REF =~ 60.00 dB
ISOLATION J1-34
B . T 5
5 ;
CRSR__—~|66.27 dB
: gB.QOOGHz ;
] i :
S U— i ]
i !
! i
o | ! 5
i g i l‘ -
1 > - ‘

PWINAMTP

e T

e
!

i
!

A

|

s SN A

NN SO Y
STRT + .0100GHz

*J1: COMMON ARM

""CHSA +48B.0006HZ

STOP +18.000GHz

_FR_EQEEM___J ISOLATION
0.5 GHz <-68.9 dB
2.0 GHz <-72.6 dB
6.0 GHz <-68.2 dB
10.0 GHz <-47.5 dB
14.0 GHz <-70.0 dB
18.0 GHz <-66.2 dB

DECEMBER 17, 19977
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A\

SUMMARY TEST DATA
MODEL NUMBER ' : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : X5vde: +92mA, -62mA
ISOLATION*

(AS MEASURED ON A SCALAR NETWORK ANALYZER)

CHi: R -M A -~ 64.67 dB
20.0 dB/ REF - 60.00 dB

ISOLATION Ji1J5

e T S o ome s

14 St dee L _Jl e I S SRS IS
P S R O V-G A B AT WO

BT - aione o feee

-
]
]
!
H
}
)

f
{

"CRSA ~ +18.000GHz STOP +48.000GHz

l
S, S

s ol Tt NN J
STRAT + .04100GHz
*J1: COMMON ARM

_F_RMN_CX______I ISOLATION
0.5 GHz <-68.6 dB
2.0 GHz <-69.9 dB
6.0 GHz <-67.6 dB
10.0 GHz <-66.6 dB
14.0 GHz <-68.1 dB
18.0 GHz <-64.6 dB

DECEMBER 17, 19977
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NA\\\

SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW ! £5vde: +92mA, -62mA
SWITCHING SPEED

"Rise/Fall" Time: 10% RF to 90% RF & 90% RF to 18% RF
"On/Off" Time: 50% TTL to 90% RF or 10% RF

TYPICAL OF ALL ARMS

[ NN SR SO PO 3 3
J E : v.:.
. ..)‘,..;,,.,A.‘.,_H,_-
o |
R

-+

“DELAY ON”: 46nS
“RISE TIME”: 8nS

HORIZONTAL SCALE:
10nS PER DIVISION

|

VERTICAL SCALE:
5mV PER DIVISION

i
;

S P
i
i

“DELAY OFF”: 22nS
“FALL TIME”: 2nS§

HORIZONTAL SCALE:
10nS PER DIVISION

VERTICAL SCALE:
SmV PER DIVISION

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSNC-4DT-045-STANDARD (Option 0518)
SERIAL NUMBER : 4MS70549
TECHNICIAN : RENE AFABLE
VOLTAGE & CURRENT DRAW : 5vde: +92mA, -62mA
YIDEO TRANSIENTS

TYPICAL OF ALL ARMS

e e S0 oo o 200 o R e
<1.5V P-P ' i -.--...“ :
MEASURED IN A

300 MHz BANDWIDTH o L

VERTICAL SCALE: ' I.-.I!--.
0.5V PER DIVISION ....-.. -
1§

HORIZONTAL SCALE:
- 50nS PER DIVISION

<0.36 V P-P
MEASURED IN A
20 MHz BANDWIDTH

VERTICAL SCALE:
0.1V PER DIVISION

HORIZONTAL SCALE: JEEN
50nS PER DIVISION

DECEMBER 17, 1997
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TYPICAL

MEASURED

TEST DATA

ON
8.3 GHz TO 11.7 GHz
LOW VIDEO TRANSIENT
ABSORPTIVE
SP4T
PIN-DIODE SWITCH

MODEL NO: MSNC-4DT-COMDEYV
(Serial Number: 4MS70563)

R
i

DECEMBER 17, 1997

2 ( 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704  Tel. (301) 662-4700 e Fax (301) 662-4938 )

MAATD A



A\

SUMMARY TEST}DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
: -12vde: -74mA
INSERTION LOSS & RETURN LOSS*
CHi: A Lo 1.42 dB CHz2: B - 48.44 dB
1.0cdB/ -  REF - 3.00 dB 5.0dB/ BREF - 9.54 dB
; ] ' T
' JI!JZ ’
s : :INSERTION 1 YSWR
7
( L |
: ,
REF {12
e
': /“\-9"’“\
/ \\\ =

Y NN
N

STRT +8.30006Hz  MKR +14.700GHz STOP +11.7006H=

*J1: COMMON ARM

FREQUENCY | INSERTION LOSS RETURN LOSS
8.3 GHz -1.12 dB -24.5 dB
9.0 GHz -1.11 dB -29.1 dB
10.0 GHz -1.31 dB -16.2 dB
11.0 GHz -1.48 dB -145 4B
11.7 GHz -1.41 dB -18.4 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN . : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
: -12vde: -74mA
INSERTION LOSS & RETURN LOSS*
CH1: A - 1.44 dB - 21.03 dB
1.0dB/ REF - 3.00 dB 5.0dB/ REF - 9.54 dB
! J1-33
INSERTION / VSWR
— = . &
REFi12
<
iR / )
1f

STRT +B8.3000GHz MKR +11.700GHz STOP +i1.700GHz

*J1: COMMON ARM

A\

FREQUENCY l INSERTION LOSS RETURN LOSS

8.3 GHz -1.18 dB -24.1 dB
9.0 GHz -1.27 dB -18.5 dB
10.0GHz -1.29 dB -31.9 dB
11.0 Gz -1.53 dB -13.1dB
11.7 GHz -1.43 dB -20.9 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : dMS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5Svde: +108SmA
: ~12vde: -74mA
INSERTIQN_LQS_S_&_REJIIRN_LQSSf
CH4: A .- 1.34 dB CHz: B - 31.16 dB
1.0d8/ REF - 3.00 dB 5.0dB/ REF - 9.54 dB
t Jl-'J4
INSERTION / VSWR
\__———'—"“—N&_.—/\' """‘"—“\-q <ri

REF 12

'/\¢x/m
AT T
[ ] \

STRT +8.3000GHZ MKR +141.700GHz STOP +141.700GHz

*J1: COMMON ARM

A\

FREQUENCY | INSERTION LOSS RETURN LOSS

8.3 GHz -1.11 dB -31.1 dB
9.0 GHz -1.23 dB -18.3 dB
10.0 GHz -1.30 dB -17.5 dB
11.0 GHz -1.36 dB -20.1 4B
; 11.7 GHz -1.34 dB " -31.9dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA

: ~12vde: -74mA
INSERTION LOSS & RETURN LOSS*

CHi: A - 1.57_dB CHz2: B - 15.14 dB
1.0dB/ REF - 3.00 dB 5.0dB/ REF - 9.54 dB
' 1 ! )
J1-J5
NSERTION / VSWR

REF12

\/ ,

STRT +8.3000GHz CHSR +11.700GHz STOP +11.700GHz

*J1: COMMON ARM

A\

FREQUENCY I INSERTION LOSS RETURN LOSS

8.3 GHz -1.43 dB -13.0 dB
9.0 GH2 -1.40 dB -14.6 dB
10.0 GHz -1.45 dB -15.4 dB
11.0 GHz -1.55 dB -14.4 dB
11.7 GHz -1.57 dB -15.1 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : AMS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
¢ -12vde: -74mA
- OFF ARM TERMINATION
J2
CH1: A - 35.28 dB CHe: B - 44.64 dB
1.0d8/ REF - 3.00 dB 5.0dB/ HREF - 9.54 dB
REF12
1
. s =)
<L_,/‘/,Q—\'\\ <
P o o> o
STRT +48.3000GHz MKER +1177OOGHZ STORP +414.700GHz
FREQUENCY l RETURN LOSS
8.3 GHz -17.6 dB
9.0 GHz -15.7 dB
10.0 GHz -17.0 48
11.0 GHz -15.5 dB
11.7 GHz -14.6 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA

: -12vde: -74mA

QEEARM.TERM]NAIIQN
CH 19.486 dB

1. A - 35.868
1.0dB/ REF - 3.

CHZ2: B - 419.1
5.0dB/ BREF -

9.54 dB

REF12

TR

3 ‘> e
STRT +8.3000GHz MKR +44.700GHz STOP +141.700GHz

FREQUENCY I

RETURN LOSS |
8.3 GHz -15.8 dB
9.0 GHz -17.1 dB
10.0 Gz -18.7 4B
11.0 GHz -16.3 dB
11.7 GHz -19.1 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
: -12vde:
OFF ARM TERMINATION
] J4
CHi: A -~ 34.40 dB CHe: B - 3 dB
1.0d8/ REF - 3.00 dB 5.0dB/ BRE 9.54 dB
REF 12

<]

£

STRT +8.3000GHz

MKR +11.700GHz STORP +41.700GHz

l FREQUENCY ll RETURN LOSS

8.3 GHz -17.5 dB
9.0 GHz -17.9 dB
10.0 GHz -16.0 dB
11.0 GHz -14.5 dB
11.7 GHz -16.4 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEV
SERIAL NUMBER : dMS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
. ¢ ~12vde: -74dmA
OFF ARM TERMINATION
J5
CH1: A ~ 34.52 dB CH2: B - 49.34 dB
1.0dB/ REF - 3.00 dB 5.0dB/ BREF - 9.54 dB
REF12 : _
4

\k\
N
W

. L
STRT +8.3000GHz MKR +14.700GHz STOP +11.700GHz

__ FREQUENCY ]________m |
8.3 GHz -12.3 dB
9.0 GHz -13.5dB
10.0 GHz -18.7 dB
11.0 GHz -26.8 dB
11.7 GHz -19.3 dB

DECEMBER 17, 1997

PAGE 33
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SUMMARY TEST DATA

MODEL NUMBER
SERIAL NUMBER
TECHNICIAN

VOLTAGE & CURRENT DRAW

" (AS MEASURED ON A SPECTRUM ANALYZER)

: MSN-4DT-COMDEYV

: 4MS70563
: BOBBIE GRAY
¢ +5vdc: +108mA

: ~12vdc:

ISOLATION *

-74mA

A\

_FRE_Q___UMX__"_H__JI___J?’__"LE
500 MHz 78aB | 85dB | 7548 | <7164
1 GHz 90aB | 8248 | 9548 | 04am
2 GHz 96aB | -96aB | 9248 | 9248
4 GHz 92d8 | 96aB | 9648 | -96dB
6 GHz 95aB | -95aB | 954B | -954B
8 GHz a8 | 94d8 | 9248 | -904B
10 GHz 898 | 91dB | 90dB | -334B
12 GHz 88dB | -90aB | -86dB | -%0aB
14 GHz 91a8 | -90aB | 8848 | 9248
16 GHz 90daB | 86aB | 83dB | -s84B
18 GHz 76a8 | 74dB | 684dB | -74 B

*J1: COMMON ARM

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA

: ~12vde: -74mA

A\

dB

ISOLATION*
(AS MEASURED ON A SPECTRUM ANALYZER)
ISOLATION TAKEN ON SPECTRUM ANALYZER r
n-n |
7, R— e [ e g omemtseyegoey s r— P - . .:l
|
yl |
i
-3 vil
1
I
|
|
A
]
|
-8 " 4
X 3
N\ ‘p.
-B8S N
AN
N\ VA
\ yi
-90 —
;
L !
.95 ~ .
|
§l |
il |
~100 _— PSR SRS R
0.50 10 20 49 6.0 3.0 10.0 ne 40 16.0 8.0
FREQUENCY IN GHz i

*J1: COMMON ARM

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY

VOLTAGE & CURRENT DRAW : +5vde: +108SmA
A ¢ =12vdc: -74mA

ISOLATION*
(AS MEASURED ON A SPECTRUM ANALYZER)
[~ T ISOLATION TAKEN ON SPECTRUM ANALYZER
113

U R - s T T———— PPt e ep T —— P rv—— R
-65 !!
$(I
|
K ]
| §

I

-5 i N
E=

7 i

/ i
5 -0 A =
// jl .
AY y i I

85 \\ A :

N\
N

-90 \\ J
X ;i
- X i

100 - . I

0.50 1.0 2.0 40 60 80 10,0 120 140 16.0 18.0 {

N N . FREQUENCY IN GHz ]

S 20T BT

*J1: COMMON ARM

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA

MODEL NUMBER : MSN-4DT-COMDEY
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
: -12vde: -74mA
ISOLATION*
(AS MEASURED ON A SPECTRUM ANALYZER)
ISOLATION TAKEN ON SPECTRUM ANALYZER }I
1-Ja
. 1
1 |
w // '—”'!!
i |
38 // :
\\ // t
3 w \\ // ‘
X /- i |
- \ i
\ |
A\ i
\ i
% ¥ ,
\ |
95 . it
|
T, — i T
0-:"0 1.0 20 4.0 6.0 FREQU B:“;Y INGH: 100 120 Ho 16.0 18.0

*J1: COMMON ARM

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : AMS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW ¢ +5vde: +108mA
: =12vde: -74mA
ISOLATION*
(AS MEASURED ON A SPECTRUM ANALYZER)
ISOLATION TAKEN ON SPECTRUM ANALYZER il
s
50 — = e o — — - i{l
. |
i!l
|
i
1l |
- i |
7ir—1
X y |
A 1
8 w - VA i
==
-85 Ik
S : |
- X 4'
; |
\ H| |
1
s¢!
-100 |
0.f0 10 20 40 6.0 FREQU E;.COY N GHa 100 120 14.0 16.0 8.0 ,

*J1: COMMON ARM

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA

MODEL NUMBER : MSN-4DT-COMDEV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108SmA

: <12vde: -74mA

. ISOLATION*
(AS MEASURED ON A SCALAR NETWORK ANALYZER)

CHi1: R -M —~ 64.80 dB
20.0 dB/ REF - 60.00 dB

ISOLATION J1-32

CHSH -—i164.80 dB
+441.7100GHzZ

o
Y

: s )yt M s A8 !'r At N
AR AR *M;ﬁ;ﬂ;ﬂ:‘ww'.i;‘;‘ar“m”V"l‘s\a-&'g%ﬁ{"{m""-3-\;#;\4&-“1»

STRT +8.3000GHz CRASR +11.700GHz STOP +144.700GHz
*J1: COMMON ARM

FREQUENCY l ISOLATION
8.3 GHz ' -68.4 dB
9.0 GHz -67.8 dB
10.0 GHz -70.5 dB
11.0 GHz -70.4 dB
11.7 GHz -64.8 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA

MODEL NUMBER : MSN-4DT-COMDEV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vdc: +108mA

: -12vde: -74mA

, ISOLATION*
) (AS MEASURED ON A SCALAR NETWORK ANALYZER)

CHi: B -M ~ 64.57 dB
20.0 dB/ REF - 60.00 dB

ISOLATION J1-J3

CASA -{ 64.57 dB
+11.700GHz

A

ke

A ] A ! ™ An |'u Mon N 1
e T S A L S

STRT +8.3000GHz CASR +411.700GHz STOP +14.700GHz2
*J1: COMMON ARM

FREQUENCY ISOLATION

8.3 GHz -73.7dB
9.0 GHz ' -72.3 dB i
10.0 GHz -71.5 dB
11.0 GHz -65.6 dB
11.7 GHz -64.5 dB

DECEMBER 17, 1997
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A\

SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEV
SERIAL NUMBER : : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vde: +108mA
: : -12vde: -74mA

‘ *
(AS MEASURED ON A SCALAR NETWORK ANALYZER)

CHi: R -M - 63.90 dB
20.0 dB/ BREF - 60.00 dB

ISOLATION Ji1-J4

CRSH —!63.|80 dB
+41.700Ghriz

‘ wgwmNwawmw@»AAMw;%;\ew«ﬂmwﬂﬂM"mﬁ}‘rﬂﬁwww;"
. ]
i

i ——

o 5 ‘ ]
STAT +8.30006Hz CRASA +11.700GHz STOP +14.700GH=z

*J1: COMMON ARM

FREQUENCY I ISOLATION
8.3 GHz -74.0 dB
9.0 GHz -66.0 dB
10.0 GHz -68.3 dB
11.0 GHz -66.5 dB

11.7 GHz -63.9 dB

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW ¢ +5Svde: +108mA
: =12vde: -74mA
ISOLATION*
) (AS MEASURED ON A SCALAR NETWORK ANALYZER)
CHi: R —M - 70.84 dB
20. o dB/ REF - 60.00 dB
ISOLATION J1J5
CHSH —i 70.84 dB

+44.700GHz

—a—

—— e

it wf e sy

;

STAT +B.3000GHz CRSR +11.700GHz STOP +14.700GHz
*J1: COMMON ARM

| FREQUENCY | ISOLATICN
8.3 GHz -67.2 dB
9.0 GHz -71.2 dB
10.0 GHz -70.5 dB
11.0 GHz -64.6 dB
11.7 GHz -70.8 dB
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SUMMARY TEST DATA
MODEL NUMBER : MSN4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW : +5vdc: +198mA
¢ -12vde: -74mA
SWITCHING SPEED

"Rise/Fall" Time: 10% RF to 90% RF & 90% RF 10 10% RF
"On/Off" Time: 50% TTL to 90% RF or 10% RF

TYPICAL OF ALL ARMS

....

“DELAY ON”: 36nS
“RISE TIME”: 6nS

HORIZONTAL SCALE:
10nS PER DIVISION

VERTICAL SCALE:
. 20mV PER DIVISION

LY RRY

“DELAY OFF”: 42nS
“FALL TIME”: 10nS

HORIZONTAL SCALE:
10nS PER DIVISION

VERTICAL SCALE:
~ 20mV PER DIVISION

DECEMBER 17, 1997
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SUMMARY TEST DATA
MODEL NUMBER : MSN-4DT-COMDEYV
SERIAL NUMBER : 4MS70563
TECHNICIAN : BOBBIE GRAY
VOLTAGE & CURRENT DRAW ¢ +5vde: +108mA
: : -12vde: -7dmA
VIDEO TRANSIENTS

TYPICAL OF ALL ARMS

<0.3 VP-P
MEASURED IN A
300 MHz BANDWIDTH

VERTICAL SCALE:
0.1V PER DIVISION

" HORIZONTAL SCALE:
20nS PER DIVISION

<0.10 VP-P
MEASURED IN A
20 MHz BANDWIDTH

VERTICAL SCALE:
0.1V PER DIVISION

HORIZONTAL SCALE:
20nS PER DIVISION

DECEMBER 17, 1997
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COM DEV

REPORT

ON

VARIOUS TESTS

PERFORMED
ON
8.3 GHz TO 11.7 GHz
ABSORPTIVE

SP4T

PIN-DIODE SWITCH

MODEL NO: MSN-4DT-COMDEYV
(Serial Number 2MS70305) :

PLUS

OTHER SWITCHES AND ATTENUATORS

DECEMBER 17, 1997

1 C 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 ® Tel. (301) 662-4700 e .Fax (301) 862-4938 )
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SENT BY: 12- 3-97 ¢ §:01 ; COMDEV CAMRRIDGE- 130;6624338:# 1713

A COM DEV

SPACE GRQUFP

Fax MEessacr

TO: Helen

COMPANY: ‘ American Mictowaye

FAX #: 301-662-4938

FRCM: Joan Westlake

FAX# ‘ 519-621-7670

#OF PAGES: 15

OUR REF.: DATE:  December 3, 1997
YR.REF.

A while ago, a request came from your facility to provide any perfomance data that was available on the
switches that American Microwave have manufacured for us.

Attached i this data for your files.

Please feel free to call me if you have any questions,

Regards,
Joan Westlake .
Buyer

- 185 Sheldon Drive, Camtvidge, Cntarlo Cansda NiR TH8
Telephone: (519)622-2300  FAX: (519) 6217870
Form 382/8841



SENT BY:

1.1

COMDEV CAMBR1DGE- 12016624828;% 2/15

A COM DEV

SPACE GROUP

12- 3-97 5 9:01 :

SPDT, SP4T AND HIGH POWER SPDT SWITCH PERFORMANCE

S-parameter Charactarization

eNts were made using
an HPB8510 network analyzer. Tables 1.1-1 and 1.1-2 provide worst case results, over the

frequency band, fcr the SPDT and SP4T switches respectively,

Table 1.1-1; SPDT S-parameter Characterization

AMC P/N: SWN-RRA-2DT, S/N: 2Ms5703151

QU 3

15 186 | 19.4 85 225

J1-J3 1.4 185 [ 188 >85 222

Tabie 1.1-2: SP4T S-parameter Charactarization

ANC P/N: MSN-4DT, S/N: 2MS70305

Llis B Bl =4l

J1-J3 1.6 21.7 21.1 >85 248
_J1-J4 1.7 17.7 14.7 >85 247
J1-J8 1.5 242 229 >85 247
J1-J7 1.5 28.0 232 >85 246
Pulse Response

Pulse raspense maasuraments ware performed to ensurz he

pulse. The test sel-up is shown in Figure 1.2-1.

Switch.

SWitch would nof tistot the input RF

Table 1.2-1 contains the results for the SPDT

The infamaticn contained Rerain

and is used

I8 prepristary to COM DEY LTD.

Sciely for the purpcse for which It is supplled, il shai

! 1
nct ba dieciosad In wivol or in Fan, lo any aiher pary, without the Page
2xpress carmission n writing by COM DEV. L7D.

Fomn 729/86-0



§:02 COMDEV CAMER IDGE- 13016624328:% 3715

A COM DEV

SPACE GROUP

SENT BY: 12- 3-97 ;

_.____..] L.

bl

| [ o |
(Raibiing il

Figurs 1.2-1: Puise Rasponsae Tes! Set-up

Table 1.2-1; SPDT Switch Pulse Resgonse

AMC P/N: SWN-RRA-2DT, S/N: 2MS703151

1.3 Residual Ampiituds and Phase Noise

All of the AM and PM noise measurements have been made using a KP3048A test set.

e Informaten contained hereln is propriotary o COM DEV LTD.
- andis used sclsly ler the Purpase for which I 15 sucpied. It shal
) nct L9 disclosed in whela or In £an, 1o any other party, without he
BXDF833 Cammission n wriling by COM DEV. LTD.

Page 2

Farm 733/98-0



; 103 ; MDEV CAMERIDGE- 1201€6243358:# 4/15
SENT BY: 12- 3-97 ;  §:03 : COMDEY -‘AMBR

A SoM DeEv

SFACE GROUP

Tabis 1.3-1: SPDT Residual Phasg Neiss

AMC P/N: SWN-RRA-207, §N: 2MS703161

’f#;;ﬁ;‘:wwﬁ
f btpmgp

o LA

Tabie 1.2-2: SPDT Residua) Amplitude Nolss

COM DEV P/N: 1230651

The informaion cont3ined harain ig prepristary 1o COM DEV LTD.

and is used scievy for the PATTOS$3 for ‘which 1t |a supptiad. It shail Page 3
nct Ua disciogsd In wheds ar In Fan, o any othar party, withoul ha

exXprasa permiasion m wring by COM DEV. LTD.

Form 739/S8-0
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SENT BY: 12- 3-87 7 8:04 COMDEYV CAMBRIDGE 130 3

A COM DEV

SPACE CAQuUP

Table 1.3-3; High Powsr SPDT Residual Ampihude Noige

COM DEY P/N; 124043-1

i R e Ty s tietidnr ? g
(& AR . 5 e

] g 5 3 : ','f:.&‘

5 N S i
- | H S -120 =120
S ; -128 ~127
St ez -141 -142
T o -152 -153
ps B -157 -157
: -163 -163
~-162 ~-182

1.4 Cenducted Suscaptibility

Conducied suscaptitility measurements previde an indication of the camponents toleranes to noise
on its sﬂpply or contrel lings.  Perfarmance Is measurad by morioring the Spurious levels with the
AM/PM noise measuremart tast sel for various frequencies and ampiitudes of ncise injected. The
Phase noise test set {HP3048A) is used (due to the dynamic range requirements of the
gpecification) for all measurements up to 40 MHz oifset from the carrier frequency. Above 40 MHz
affset, measuraments are made using a HP8S63E spactrum analyzer. Two possible set ups can be
used for measuring the spuricus with the AM/PM test set AM set W or PM set up, The AM set up
will yleld the worst case results since the PM setup provices some suppressian of AM signals. The
follewing tables Frovide results summaries.

Ths information contained hersin is prepristary o COM DEV LTO.

and is used selely for the surposs for which It la suppliad. ff shat Page 4
net ba discosed In wheie or N gant, 1o any uthar party, »mhaut (he

8Xprass carmiesion In writing by COM DEV. LTD. Form 739/88-0
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SPACE gagUpP

12- 3-97

Table 1.4-1: SPDT Switch Conductad Susceptibllity (PM Noiss Set-up)

AMC P/N: SWN-RRA-20T, S/N: 248703161

T
._?d v |

2

-170
-185
-188

The following resuits were obtained using input power levels of + 15 ¢Bm into the switches, This
Was necessary lo achieve a + 10 dBm level at the detector input  The specification calls for the

maasurements to be made at - 3 dBm for the Jow power SPDT, and + 29.5 dBm for the high power
SPDT. '

Tabie 1.4-2; SPDT Switch Conducted Susceptibility (AM Noige Sat-up)

COM DEV P/N: 123065-1, S/N: 2M5704203

TETEy R y T ? & o i
% = %
g : R = 36 St
g ; S A <+115 -73 <-125
: P 104 74 "
; g -123 73 -
ST S ~-121 -80 <-150
: ] =121 -85 -
el ; -120 -89 <-150
s ity -128 -128 -
= ekt 1o -123 -

The intimation contained hersin 5 propristary 1o COM DEV LTD.
and I3 used sclay for the Purpoes for which it '8 supglied, 1t shall
nol be discloasd n whala ar n pan, 1o any other party, without the

Page 5
8XDress parmissicn in withg by CCM DEV. LTD.

Form 739/96-0



SENT BY: 12- 5-87 ;  9:06 :  COMDEV CAMBRIDGE- 150166248383 # 7/15

A COM DEV

32ACE sRQUP

Tabie 1.4-3; High Power SPDT Switch Conducted Suscaptlbiihy {AM Nolse Set-up)

CCM DEY PIN: 124043-1, SIN: 288704240

'\" s v,

2 - A.}.‘;,'».N'f. te v‘.‘
s,,?gzn AT s ,m:'xh‘;&f f
A AR T ]

B T TS ]
T

.,
Eias

s
‘-:,. r‘}

1.5 Conducted Emissions

As discussed in the previous section, the conducted emissions are imgortant in detarmining the
effect that RF pulse reaction of 4 component will have on the overall unit performance. The

domains for various input RF puises, the sffective noise level can be calcuiated. For the switches,
only the frequency domain information is provided since there were no observable current spikes in
the time domain monitoring. The conducted emissions are measured using a current probe and the
HP8583E spectrum analyzer. The following tables provide a summary of the conducted emissions
Performance under pulsed RF cperating conditions, '

The information <ontalned hersin is propristary to COM DEY LTD.
and s used sciaty far the Purpasa for which it ls supplied. t shall Page 8
not Be disclosed In whate or n pan, i3 any giher party, without the

8Xpress parmission in writlng by COM DEV. LTD,
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Table 1.5-1: SPDT Condugtsd Emissions: Fraquency Domain

COM DEV P/N: 124065-1, S/N: 2MS704293

15.7 kHz @ -86 dBm
102.9 kHz © -100 dBm 162.9 kHz @ -39 dBm
714 kHz @ -82 dBm 714 kHz @ -82 dBm
13 MHz @ -100 dBm 13 MHz @ -89 dBm
14 MHz @ -103 dBm

100 1.0 15.9 kHz @ -50 dBm 16 kHz @ -87 dBm
1.8 kHz @ -96 dBm 32kHz @ -95 dBm
714 kHz @ -82 dBm 100 kHz @ -106 d&m
13.1 MHz @ -99 ¢Bm 714 kHz @ -80 dBm
13.2 MHz @ -101 dBm
14.6 MHz @ -103 dBm

Tha Information contained harain Is prepristary 1o COM DEY LTD.

and i3 useqg 3olely tor the purposs for which it is suppilad. 1t shail Page 7
net te disclesad In whcle or In pan, o any cther party, witheut *ha

8XPress permission In wiitng by COM DEV. LTD.



SENT BY: 12- 3-97 5 8:07 ; COMDEV CAMBRIDGE- 13016624338;# 8715

A COM DEY

SPACE crOUP

Tabie 1,5-1; High Powsr SPDT Conducted Emissions: Frequency Domain (Pulsed)

COM DEV PIN: 123043-1, SIN: 215704249

39.9 MHz @ -75 dBm 786 kHz @ -87 dgm

0.5 120 500 Hz @ <101 dBm
180 Mz @ -91 dBm
299 Hz @ -95 dBm '

1C0 29 100 kHz @ -87 dBm 100 kHz @ -96 dBm
786 kHz @ -82 dBm 786 kHz @ -85 dBm

e 13 MHz @ -96 dBm 179 MHz @ -77 dBm

13.3 MH2 @ -107 gBm
100 1.0 100 kHz @ -84 dBm
429 kMz @ -76 dBm
13 MHz @ -94 dBm ij

red for conducted émissions output under Cw
conditions, The following table contains a summary of the resuits,

Table 1.5-1; High Power SPDT Conducted Emisslons: Fraquency Domain (cw)

COM DEY P/N: 123043-1, SN: 2MS704240

..-— A R iR T,
857 kHz @ -91 dBm
13 MHz @ -96 dBm 1LEE MEz D -87 dBm

<0 MHz @ -52 dBm 13.1 MHz 8 -99 dBm

The Infermation contained hersin 15 propristary o CCM DEV LTD.
8nd Is used solety for the purpasa for which it Is supplied. It shay Pzge 8
naot be disciossd in whela or In part, to any other Farty, witheut the ag
8XDress permission In writing by COM BEV. LTD
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12- 3-97 ;  9:08 ; COMDEV CAMBRIDGE- 13016624838:#10/15

A COM DEV

SPACE GROUD

VARIABLE ATTENUATOR PERFORMANCE

S-Parametsr Charactsrization

S-parameter characterization is used to verify performance Parameters such as insertion loss,

retum loss and Celay. The data Is measurad using the HP8510 network analyzer. Tables 2.5.1-1
Provides the worst case tesults for the vanable attanuator over the frequency bang.

Table 2.1-1: Variabie Attenuator S-parametar Characlerization

AMC P/N: AGH-0612-80DDSF, S/N: AH310303

An additional set of S-parameter measurements were made to determine the accuracy and
fraquency flatness performance of the attenuator. The flatness is calculated as the maximum
attenuation less the minimum attenuation over the frequency band. The aftenuation: aceuracy is
calculated as the programmed attenuation setting less the nominga attenualion value, where the

unit was different from the unit previously tested, the retum loss data was measured again. The
insertion loss Mmeasurements were also repeated, however, that data forms part of the flatness and
accuracy results. Tables 2.5.1-2 and 2.5.1-3 Summarize the rasults. Note that the retumn loss
measurements are worst case.

Tha Informatien conmined herain Is propristary to COM DEV LTD.
and fs usaq sclaly for tha Purposs for which i Is supplied. R shall Page 9
not be disclased In whole or in pan, tn any ather party, wimout the

8XpPrass pemissicn in writing by COM CEV. LD,



SENT BY: 12- 3-97 5 9:09 ; COMDEV CAMBRI1DGE- 13016624838;5#11/15

A COM DEV

SPACE gROYP

Tabls 2.1-2: Variable Attenuator Return Loss

COM DEY P/N: 123468-1, $/N: DV70435

; T SR
0 17.4 21.0
33 20.3 20.0
63 18.4 18.0

The information containad hergin is Prepriatary o COM DEV LTD.
and 3 used sciay for the Purposa for which A s supplled. It shail

not be disclosad in whela or In part, 10 any other party, without the Page 10
XPress parmisaicn in wrillng by COM DEV. LTD.
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SPACE gRguUP

Table 2.1-3: Variabie Attenuator Acturacy and Flatness

COM DEY F/N: 123463-1, SN: DV7p43s

Insertion loss at Q dE attenuation siats.

Tha Information contained hefein i proprietary 16 COM DEV LTD.

angd Is ussd solety for tha purpese for which )t I suppled, 1f shalt Page 11
not be disclossd in whala OF In pan, %o any ather party, without the .

8xpress permlasion In writing by COM DEY. LTD.
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2.2

23

12- 3-97 ¢ 9:11 COMDEY CAMBR}DGE-~

Puise Respensge

Puise responss measurements were
RF pulse. The measurement set-

resuits for the SPDT switch,

| Tabile 2.2-1: Varlable Attenuator Pulse Response

AMC P/N: AGH-0612-60DDSF, S/N; AH310303

13016624938;#13/15

L COM DEV

SPACE GROUP

performed to ensurs the attenuator would not distort the input
up was shown previously in Figure 2.2-1. Taple 2

2-1 contains the

CW to puise.

Resldual Ampiituds and Phase Noise

All of the AM and PM measurements have been made using a HP30484 test set,

Tha Infermation contalned hereln ls propristary to COM DEY LTD.

ang i3 yged s
nol Bs Qsping

Olsty for tha PUrpesa far which It s supplled. It shal
ad In whois or in pan, t any other parly, withey! the

AXprass pamissicn In wrting v OO ARV 1 =-n

Pzags 12



12- 3-97 7  9:12 ; COMDEV CAMRRIDGE- 13016624938:#14/15 .

SENT BY: s
A COMDEVY
: SPACE GROUPp
’ Tabla 2.3.1: Variable Atenuator Residual Phasg Neige
AMC P/N: AGH-0612~BODDSF, SN: AH31tmg3
487 j
Tabie 2.3-2: Variable Attenuator Amplituge Heise
AMC P/N; AGH-D612-60DDSF, S/N: AH31g383
2.4 Conductad Susceptibiilty

Conductsd Susceptibiiity measurements provide an indication of the fomponents tolerance to Noisa
on its supply or control lines, Performancs is measured by monitoling the Spuricus levels with the
AM/PM noise Mmeasurement test set for various frequencies ang amglituces of nojse injected. The
bhase noise test set (HP30484) is usad due to the dynamic range feguirements of the specification

The infermation containad harsin is Propdatary 10 COM DEV 1LTD.,
8nd I8 ysad soledy for he purpess for which It I8 suppllad. 1t shail
ot b8 decicsed In whole o7 In pan, o any othey parnty, without tha
8Xpress permission In wriling by COM DEV, LTD.

Pags 13
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COM DEV

SPACE sROUP

SENT BY:

for all measurements up o 40 MHz offset from the carrier fréquencg, Above 40 MHz offsat,
measurements ars made using a HP8563E spectrum analyzer is used. Two possible set ups can
be used for measuring the spurious with the AM/PM test set: AM set Up or PM set up. The am set
Up will yield the worst case resuits since the PM set Up provides some suppressicn of AM signals.
It was determined through measurement that the -15 V rajl for the attenuator provided the worst
case results. Consequently, all of the measurements were made for the -15 v rait.

The following
tables provide res_uits summaries.

Tabie 2.4-1: Variable Aftenuator Conduciad Suscaptibility (PM Nolss Set-up)

AMC P/N: AGH-0612-50DDSF, S/N: AH310303

Table 2.4-2: Variabie Attenuator Conducied Susceptibility (AM Nolsa Set-up)

AMC P/N: AGH-0612-60DDSF, S/N: AH310303

The }n!onnaﬂon containad hecain is propristary lo COM DEV LTD.
and is used scisly for tha Purposas for which it is supplled. It shatt

not be dleclosed in whaola of 1A part, i5 any other party, withcut tha Pace 14
BXLrASE PeMISSIoN In writlng My (O MELs 1 o



