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Report No: T38-S-RA-1000

HIGH ISOLATION, HIGH SPEED, LOW
INSERTION LOSS, RECTANGULAR, SP3T
NON-REFLECTIVE/ABSORPTIVE
SOLID STATE SWITCH

KEY FEATURES

® 200 MHz TO 18 GHz

& LOW INSERTION LOSS

e HIGH SPEED

Bitadig

¢ HIGH ISOLATION

® SURFACE MOUNTABLE

e TTL COMPATIBLE

AMC MODEL No: MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
SPECIFICATIONS: (REFLECTIVE)
¢ FREQUENCY RANGE : 200 MHz to 18 GHz (10 MHz TO 18 GHz optional)
& INSERTION LOSS : 3.5 dB MAX.
: 1.4dB TYP. @ 200 MHz
1.1dB TYP. @2 GHz
1.9dB TYP. @ 6 GHz
23dBTYP. @10 GHz
: 3.5 dB TYP.@ 18 GHz
® ISOLATION : > 80 dB MIN.
: > 98 dB TYP. @ 200 MHz
>95dB TYP. @ 2 GHz
> 90 dB TYP. @ 6 GHz
>90 dB TYP. @ 10 GHz
: >80 dB TYP. @ 18 GHz
® VSWR : 2.0:1
& SWITCHING SPEED : "RISE" 10nS MAX., 5nS TYP.
: "FALL" 10nS MAX., 5nS TYP.
"ON"  60nS MAX., 40nS TYP.
: "OFF" 60nS MAX., 40nS TYP.
® CONTROL HEE Independent Control TTL compatible

e VIDEO TRANSIENT : <1.9 V peak to peak at 300 MHz bandwidth

: <700 mV peak to peak at 20 MHz bandwidth
® RF INPUT POWER : +20dBm (CW)(other power levels available)
¢ DC POWER SUPPLY : +5vdec @ 150mA MAX.

(Other supply voltages available) -15vdc @ 50mA MAX.

e SIZE
o WEIGHT

1.2" (L) X 1.0" (W) X 0.4" (H)
: <1.5 oz. TYPICAL
OCTOBER 3. 2000
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T38-S-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW ! +5vde @ 135mA; -15vdec @ 50mA
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ALL DIMENSIONS ARE IN INCHES

TOLERANCES:
X. XX +0.020
X.XXX +0.010
ENVIRONMENTAL RATINGS:
*TEMPERATURE........c.coovvurencennn -55°C TO +85°C (OPERATING)
-65°C TO +125°C (STORAGE)
*HUMIDITY:...ccoconiiiiiinrarinieniannans MIL-STD-202F, METHOD 103B COND. B
*SHOCK ....contruitnirninninenneeniennnnnes MIL-STD-202F, METHOD 213B COND. B
*VIBRATION:......ccciitniiinianinnnnnns MIL-STD-202F, METHOD 204D COND. B
*ALTITUDE:.....ccccurtriininrvennninnnans MIL-STD-202F, METHOD 105C COND. B
- *TEMPERATURE CYCLE.............. MIL-STD-202F, METHOD 107D COND. A

NOTE: THE ABOVE SPECIFICATIONS ARE SUBJECT TO CHANGE OR REVISION.
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Report No: T38-S-RA-1000

TEST DATA

FROM

40 MHz TO 18 GHz

HIGH ISOLATION
HIGH SPEED
LOW INSERTION LOSS

RECTANGULAR
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 ]
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MODEL NUMBER

OPTION NUMBER

SERIAL NUMBER

ENGINEER

VOLTAGE & CURRENT DRAW

CH1: S14 FWD REFL

LOG MASNITUDE

REF= -8.540 dB
5.000 d8/DIV

SUMMARY TEST DATA

INSERTION LOSS & RETURN LOSS*

J4-J1

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, BO3, 118

: 3MS962016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

CH3: 521 FWD TRANS

L.0G MAGNITUDE
REF= -3.500
1.000 dB/DIV

dB

1

MR

i N 4
-_4”“-~i‘\_____\\~\\\\i_
\\E
3
/ 5 /N E

L/

}L\\

P

I

H 3 - 821
REFERENCE PLANE
0.0000 mm

MARKER 6

18.004000000 GHz
-3.138 dB

HARKER TO MAX
MARKER TO MIN

6.504575000 BHz
~0.916 dB

2.011050000 GHz
-1.029 dB

6.003050000 GHz
-1.748 dB

16.007525000 GHz
-1.865 dB

£4.012000000 GHz
-2.407 dB

MARKER READOUT

0.040000000 GHz 18.004000000 FUKCTIONS
*J4: INPUT ARM
I FREQUENCY ' INSERTION LOSS RETURN LOSS

500 MHz 0.91 dB 21.16 dB
2.0 GHz 1.02 dB 31.14 dB
6.0 GHz 1.71 dB 15.24 dB
10.0 GHz 1.86 dB 18.65 dB
14.0 GHz 2.40 dB 20.45 dB
18.0 GHz 3.13 dB 19.44 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA I\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902616
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vdc @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOQSS*
J1-J4
CH2: $12 REV TRANS  CH4 S22 REV REFL
LOG MAGNITUDE LOG MAGNITUDE CH 2 - 512
REF= -3.500 dB REF= -9.540 dB REFERENCE PLANE
1.000 dB/DIV 5.000 dB/DIV 0.0000 mm
MARKER 6
18.004000000 GHz
T ?\ -3.188 dB
M L3
Ve 7 MARKER TO MAX
i -/‘-L~\ 5 MARKER TO MIN
[~ 1 0.504575000 GHz
\\E -0.931 g8
- Bl 2 2011050000 6z
, ~1.045 dB
I~ 4 ) 3 §.003050000 GH
ERWA / e
p A/\ \ \/\\ 4 10.007525000 GHz
1)1/,_1/ Y [ \ / \ / -1.913 dB
5 14.012000000 BHz
v » \)5{ 7 -2.371 dB

MARKER READOUT
0.040000000 GHz 18.004060000 FUNCTIONS

*J1: INPUT ARM

FREQUENCY I INSERTION LOSS
500 MHz 0.93 dB 21.69 dB
2.0 GHz 1.04 dB 20.63 dB
6.0 GHz 1.74 dB 13.97 dB
10.0 GHz 1.91 dB 15.28 dB
14.0 GHz 2.37 dB , 27.82 dB
18.0 GHz 3.18 dB 10.91 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA l\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS962016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA

0
A

J4-J2

CHL S11 FWD REFL CH3: S21 FWD TRANS
L0 MAGNITUDE LOG MAGNITUDE o 3 - sat
REF= -9.540 dB REF= -3,500 dB REFERENCE PLANE
5.000_dB/DIV 1,000 dB/DIV 0.0000 mm
MABKER &
18.004000000 GHz
[N | -3.443 B
i MABKER TO MAX
—{ | MARKER TO MIN
TN 1 0.504675000 GHz
pa— -0.965 dB

\\E
2 2.041050000 GHz

-1.055 dB
R ‘ 3 6.003050000 GHz
// ~ \ -1.662 dB
. N 4 18.007525000 GHz

N A

\m
[4)}

-2.249 dB
k/\ 14.042000000 GHz
= A \ -2.737 dB
MARKER READOUT
0.040000000 GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

FREQUENCY I INSERTION LOSS RETURN LOSS

500 MHz ‘ 0.96 dB 20.43 dB
2.0 GHz 1.05 dB 23.00 dB
6.0 GHz 1.66 dB 16.28 dB
10.0 GHz 2.24 dB 13.82 dB
14.0 GHz 2.73 dB 18.68 dB
18.0 GHz 3.44 dB 19.45 dB

OCTOBER 3, 2000
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MODEL NUMBER

T38-5-RA-1000

SUMMARY TEST DATA l\\\

: MSNN-3DT-04T-STANDARD

OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS962016
ENGINEER : RENE AFABLE
YOLTAGE & CURRENT DRAW : +Svde @ 135mA; -15vdec @ 50mA
INSERTION LOSS & RETURN LOSS*
J2-J4
CH2: S$2 REV TRANS CH4: S22 REV REFL
LOG MAGNITUDE LOG MAGNITUDE ¢ 2 - 512
AEF= -3.500 dB REF= -9.540 dB AEFERENCE PLANE
1.000 dB/DIV 5.000 dB/DIV 0.0000 mm
WABKER 6
18.004000000 GHz
T b ~3.4965 dB
Z’\ J\/‘\ 3
i MARKER TO MAX
MARKER TO MIN
\i 1 6.501575000 GHz
o . -0.979 d8
4 . 2 2.041050000 GHz
/\k 5 -1.075 dB
/ \l\ = 3 6.003050000 GHz

-1.687 dB

/ 4 30.007525000 GHz

Yaut

\J -2.310 dB

5 14.012000000 GHz

-2.821 dB

0.040800000

*J2: INPUT ARM

MARKER READOUT

GHz 18.004000000 FUNCTIONS

FREQUENCY I INSERTION LOSS RETURN LOSS
500 MHz 0.97 dB 21.27 dB
2.0 GHz 1.07 dB 20.10 dB
6.0 GHz 1.68 dB 16.89 dB
10.0 GHz 2.31 dB 11.16 dB
14.0 GHz 2.82 dB 13.56 dB
18.0 GHz 3.49 dB 16.82 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA \\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW ' : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J4-J3
CHL: S11 FWD REFL CH3: S21 FWD TRANS
LOG MAGNITUDE LOG MAGNITUDE CH 3 - S24
REF= -9.540 dB REF= -3.500 dB REFERENCE PLANE.
5.000_dB/DIV 1,000 d8/DIv 0.0000 mm
MARKER 6
18.004000000 GHz
t ‘E\A -3.146 dB
i - 3 MARKER TO M,
\’\\k_,/‘\f\ 5 MARKER T MIN
L ~—] 1 0.504575000 GHz

w -0.900 dB

2  2.041050000 GHz

)/\ -1.032 4B

/ \ 4 3 3 6.003050000 GHz

/\/ \__ /\\ /’ ~1.891 dB

/ ~ 4 10.607525000 GHz
1 / L7 -2.003 dB
: 5
j\ \ }/ 5 14.042000000 GHz
- \/ -2.403 dB

I MARKER READOUT
0.040000000 GHz . 18.004000000 FUNCTIONS

*J4: INPUT ARM

I FREQUENCY l INSERTION LOSS RETURN LOSS
500 MHz 0.90 dB 21.89 dB
2.0 GHz 1.03 dB 41.46 dB
6.0 GHz 1.89 dB 12.02 dB
10.0 GHz 2.00 dB 15.31 dB
14.0 GHz 2.40 dB 23.73 dB
18.0 GHz 3.14dB 15.07 dB

OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER
ENGINEER

VOLTAGE & CURRENT DRAW

SUMMARY TEST DATA

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: IMS902916

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

INSERTION LOSS & RETURN LOSS*

CH2: 512 REV TRANS

J3-J4

CH4: S22 REV REFL

LOG MAGNITUDE LOG MAGNITUDE o 2 - 512
REF= -3.500 dB REF= -9.540 dB REFERENCE PLANE
1.000 d8/DIV 5.000 dB/DIV 0.0000 mm
MBRKER 6
£8.004000000 GHz
1 Ja\/\ ~3.207 dB
L <3 2 MARKER TO MAX
\’\_,/\-\1,\ MARKER TO MIN
~—] 1 0.501575000 GHz
@ -0.912 dB
- 6] 2 2.011050000 GHz
4 / -1.042 dB
e /\/K 3 6.003050000 GHz
ig/ \i / -1.916 dB
A / 4 40.007525000 GHz
j/ -2.056 dB
5 $4.012000000 GHz
V ~2.431 dB
MABKER READOUT
0.040000000 GHz 418.004000000 FUNCTIONS
*J3: INPUT ARM
FREQUENCY I INSERTION LOSS RETURN LOSS
500 MHz 0.91 dB 21.25 dB
2.0 GHz 1.04 dB 18.02 dB
6.0 GHz 1.91 dB 11.61 dB
10.0 GHz 2.05dB 12.46 dB
14.0 GHz 2.43dB 17.54 dB
18.0 GHz 3.20dB 11.28 dB

OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERTAL NUMBER
ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

S22 REVERSE REFLECTION

LOG MAGNITUDE

REF= -9,540 dB

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

J1

5.000 dB/DIV

A

\

i/“xw

/]

;

0.040000000
*J1: INPUT ARM

GHz

18.004000000

2

CH 4 - s22
REFERENCE PLANE
0.0000 mm

MARKER B
18.004000000 GHz
-28.944 dB

MARKER TO MAX
MARKER TO MIN

0.504575000 GHz
-30.364 dB

2.041050000 GHz
~-26.200 d8

6.003050000 GHz
-24.608 dB

106.007525000 GHz
-16.,347 dB

14.012000000 GHz
-15.358 dB

MARKER READOUT
FUNCTIONS

I FREQUENCY RETURN LOSS

500 MHz 30.3dB
2.0 GHz 26.2dB
6.0 GHz 24.6 dB
10.0 GHz 16.3 dB
14.0 GHz 15.3 dB
18.0 GHz 28.9dB

OCTOBER 3, 2000

PAGE 18



T38-8-RA-1000

A\

SUMMARY TEST DATA

MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118

SERIAL NUMBER : 3MS902016

ENGINEER : RENE AFABLE

VOLTAGE & CURRENT DRAW : +5Svde @ 135mA; -15vde @ 50mA

OFF ARM TERMINATION*

J2

522 REVERSE REFLECTION
CH 4 - s22

REFERENCE PLANE
LOG MAGNITUDE REF= -3.540 dB 5.000 dB/DIV 0.0000 mm

MARKER 6
18.004000000 GHz
-15.908 dB

MARKER TO MAX
MARKER TO MIN

1 0.501575000 GHz
~30.326 dB

= - 2 2.0411050000 GHz
5 -26.373 dB

4 Wi B! 3  6.003050000 GHz

/J\J\_// -25.692 d8

4 10.007525000 GHz
4 -15.954 dB
L~ A 3/ 5 14.012000000 GHz

J\] \VARL\Y4 -12,621 dB

1

MARKER READOUT
0.040000000 GHz 18.004000000 FUNCTIONS

*J2: INPUT ARM

| mmeoumxey | rerumswoss
500 MHz 30.3 dB
2.0 GHz 26.3 dB
6.0 GHz 25.6 dB
10.0 GHz 15.9 dB
14.0 GHz 12.6 dB
18.0 GHz 15.9 dB

OCTOBER 3, 2000
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SUMMARY TEST DATA

MODEL NUMBER

OPTION NUMBER

SERIAL NUMBER

ENGINEER

VOLTAGE & CURRENT DRAW

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

£lE]l1AlihdJIJZILDdIIiélllilhi*

§22 REVERSE REFLECTION

J3

LOG MAGNITUDE REF= -3.540 dB

5.000 dB/DIV

&
N

oV

1

0.040000000 GHz

*J3: INPUT ARM

18.004000000

2

€H 4 - 522
REFERENCE PLANE
6.0000 mm

MARKER 6
18.004000000 GHz
-17.571 d8

MARKER TO MAX
MARKER TO MIN

0.501575000 GHz
~28.955 dB

2.011050000 GHz
-24.067 dB

6.003050000 GHz
-19.175 dB

10.007525000 GHz
-14.065 dB

14.012000000 GHz
-13.835 dB

MARKER READOUT
FUNCTIONS

| FREQUENCY || RETURN LOSS
500 MHz 28.9dB
2.0 GHz 24.0 dB
6.0 GHz 19.1 dB
10.0 GHz 14.0 dB
14.0 GHz 13.8 dB
18.0 GHz 17.5dB

OCTOBER 3, 2000
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T38-S-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW ¢ +5vde @ 135mA; -15vdc @ 50mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)

FREQUENCY lll J1 l!l J2 m J3
100 MHz 98 dB 96 dB 96 dB
206 MHz 98 dB 98 dB 98 dB
500 MHz 98 dB 98 dB 98 dB

1 GHz 96 dB 96 dB 96 dB
2 GHz 98 dB 96 dB 98 dB
4GHz 96 dB 96 dB 96 dB
6 GHz 94 dB 95 dB 94 dB
8 GHz 92 dB 92 dB 92 dB
10 GHz 92 dB 92 dB 92 dB
12 GHz 90 dB 83 dB 88 dB
14 GHz 86 dB 86 dB 86 dB
16 GHz 84 dB 84 dB 84 dB
18 GHz 82 dB 82 dB 82 dB
*J4: INPUT ARM

OCTOBER 3, 2000
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T38-S-RA-1000

A\

MODEL NUMBER : MSNN-3DT-04T-STANDARD

OPTION NUMBER : B02, B03, 118

SERIAL NUMBER : 3MS902016

ENGINEER : RENE AFABLE

VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)
J4-J1

ISOLATION TAKEN ON SPECTRUM ANALYZER

*J4: INPUT ARM

OCTOBER 3, 2000
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T38-S-RA-1000

A\

MODEL NUMBER : : MSNN-3DT-04T-STANDARD

OPTION NUMBER : B02, B03, 118

SERIAL NUMBER : 3MS902016

ENGINEER : RENE AFABLE

VOLTAGE & CURRENT DRAW : +5vdec @ 135mA; -15vdc @ 50mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)
J4-32

ISOLATION TAKEN ON SPECTRUM ANALYZER

*J4: INPUT ARM

OCTOBER 3, 2000
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T38-S-RA-1000

NA\\\

MODEL NUMBER : MSNN-3DT-04T-STANDARD

OPTION NUMBER : B02, B03, 118

SERIAL NUMBER : 3MS902016

ENGINEER : RENE AFABLE

VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
ISOLATION*

(AS MEASURED ON A SPECTRUM ANALYZER)
J4-J3

ISCLATION TAKEN ON SPECTRUM ANALYZER

*J4: INPUT ARM

OCTOBER 3, 2000
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Report No: T38-S-RA-1000

TEST DATA

FROM

40 MHz TO 4 GHz

HIGH ISOLATION
HIGH SPEED
LOW INSERTION LOSS

RECTANGULAR
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 J
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T38-S-RA-1000

JA\\N

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B3, 118
SERIAL NUMBER : 3IMS902616
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5Svde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J4-J1
CHi: S14 FWD REFL CH3: " S24 FWD TRANS
LOG MAGNITUDE LOS MAGNITUDE CH 3 - s21
REF= -9.540 dB _REF= -3.000 o8 REFERENCE PLANE
5.000 dB/DIV 1.000 dB/DIV €.0000 mm
MARKER 6
4.000000000 6Hz
-4.197 dB
3
- i ]
i U] MARKER TO MA
N MARKER TO MIﬁ

1

2

TS

Al | B s

v N

~

——
/

0.040000000

0.200875000 GHz
~4.320 dB

0.500350000 GHz
~¢.895 dB

1.000300000 GHz
-§.858 dB

2.080200000 GHz
-£.004 dB

3.600100000 GHz
~£.573 dB

MARKER READOUT

GHz 4.000000000 FUNCTIONS
*J4: INPUT ARM
FREQUENCY | INSERTION LOSS RETURN LOSS
200 MHz 1.32 dB 24.86 dB
500 MHz 0.89 dB 21.37 dB
1.0 GHz 0.85 dB 21.06 dB
2.0 GHz 1.00 dB 31.35dB
3.0 GHz 1.57 dB 22.90 dB
4.0 GHz 1.19 dB 24.69 dB
OCTOBER 3, 2000

PAGE 26



T38-S-RA-1000

SUMMARY TEST DATA l\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B3, 118
SERIAL NUMBER : 3MS902016
ENGINEER v : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J1-J4
CH2: 521 FWD TRANS CH4: S22 REV REFL
LO6 MAGNITUDE LOG MAGNITUDE CH 2 - s21
REF= -3,500 dB REF= -9.540 dB REFERENCE PLANE
1.000 dB/DIV 5.000 dB/DIV ©.0000 mm
MARKER &
— 4 womoors
g At 1 | ] 5] '
jd NS LT
i MARKER TO MAX
/ MARKER TO MIN
1 ©.200875000 GHz
-1.320 dB
- 2 0.500350000 SHz
I | -0.895 dB
3 1.008300000 GHz
El ~0.6858 dB
. 3 4 /T 4 2000200000 o2
g o ] -4.004 dB
= L
5 3.000400000 GHz
-1.573 d8
, MARKER .READOUT
0040000000 GHz 4.000000000 FUNCTIONS

*J1: INPUT ARM

I FREQUENCY l INSERTION LOSS RETURN LOSS
200 MHz 1.32 dB 24.10 dB
500 MHz 0.89 dB 21.27 dB
1.0 GHz 0.85 dB 20.49 dB
2.0 GHz 1.00 dB 19.99 dB
3.0 GHz 1.57dB 20.94 dB
4.0 GHz 1.19 dB 18.03 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA 4 k\\
B MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, BO3, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J4-J2
CH1: S11 FWD REFL CH3: S21 FWD TRANS
LOG MAGNITUDE LOS MAGNITUDE CH 3 - 821
REF= -9.540 dB REF= -3.500 dB REFERENCE PLANE
5.000 dB/DIV 1.000 dB/DIV v 0.0000 mm
MARKER 6
. \ » 4.0010?7%0%% GHz
4 =1,
MARKER TO MAX
/ MARKER TO MIN
1 0.200875000 GHz
~1.366 dB
. 2 0.500350000 GHz
. { -0.942 dB
3 £.000300000 GHz
-0.894 dB
1 3/.’_ i\ 4 2.000200000 GHz
y 5 -1.028 dB
\1/ S~ \)\ /\fv\,sEE 5  3.000100000 GHz
¥ -1.313 dB

MARKER READOUT
0.040000000 BHz 4.000000000 FUNCTIONS

*J4: INPUT ARM

FREQUENCY | INSERTION LOSS RETURN LOSS
200 MHz 1.36 dB 23.96 dB
500 MHz 0.94 dB 20.58 dB
1.0 GHz 0.89 dB 20.17 dB
2.0 GHz 1.02 dB 22.73 dB
3.0GHz 1.31dB 22.49 dB
- 4.0 GHz 1.27 dB 23.96 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA 4 \IA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J2-J4
CH2: S21 FWD TRANS CH4: S22 REV REFL
LOG MAGNITUDE LOG MAGNITUDE CH 2 - s21
REF= ~3.500 dB REF= -9.540 dB REFERENCE PLANE
1.000 gB/DIV 5.000 dB/DIV 0.0000 mm
MARKER 6
. . _ 4.00100207%02% GHz
4 -1,
2 s e S B B

MARKER TO MAX
MARKER TO MIN

1 0.200875000 GHz
-1.368 dB

5 2 0.500350000 GHz
1 : -0.942 dB

3 1.000300000 GHz
-0.894 dB

3 I NV L8 4 2.000200000 6Hz

2
V L i ~ -1.029 dB
1

5  3.000100000 GHz
-1,313 dB

- MARKER READOUT
0.040000000 GHz 4.000000000 FUNCTIONS

*J2: INPUT ARM

FREQUENCY l INSERTION LOSS RETURN LOSS
200 MHz 1.36 dB 24.11 dB
500 MHz 0.94 dB 20.81 dB
1.0 GHz 0.89 dB 20.39 dB
2.0 GHz 1.02 dB 19.66 dB
3.0 GHz 1.31 dB 19.38 dB
4.0 GHz 1.27 dB 19.87 dB

OCTOBER 3, 2000
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CH1: Si1 FWD REFL

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS962016

: RENE AFABLE

: +5vde @ 135mA; -15vdec @ 50mA

SUMMARY TEST DATA

MODEL NUMBER

OPTION NUMBER

SERIAL NUMBER

ENGINEER

VOLTAGE & CURRENT DRAW

INSERTION LOSS & RETURN LOSS*
J4-J3

CH3: S21 FWD TRANS

LOG MAGNITUDE LOG MAGNITUDE €4 3 - 521
REF= -9.540 dB REF= -3.500 dB BEFERENCE PLANE
5.000 dB/DIV 1,000 dB/DIV 0.0000 mn
MARKER 6
" 5 4.000000000 GHz
I 4 -1.362 dB
1 pacen S S | 5 E
}/ _'\‘\-_k/—""“’w
MARKER TO MAX
MARKER TO MIN
0.200875000 GHz
-1.287 dB
. 0.500350000 GHz
-0.883 dB
£.000300000 GHz
-0.846 dB
L ]
5 5 |~ 2.000200000 GHz
\ 3 /K/ -1.012 dB
1/ v\ / 3.000100000 GHz
V / -1.211 dB
\ 1
MARKER READOUT
0.040000000 GHz : 4.000000000 FUNCTIONS
*J4: INPUT ARM
FREQUENCY | INSERTION LOSS RETURN LOSS
200 MHz 1.28 dB 25.78 dB
500 MHz 0.88 dB 22.09 dB
1.0 GHz 0.84 dB 22.50 dB
2.0 GHz 1.01 dB 39.25 dB
3.0 GH:z 1.21 dB 20.43 dB
4.0 GHz 1.36 dB 17.01 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA 4 k\\
- MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vdec @ 50mA
INSERTION LOSS & RETURN LOSS*
J3-J4
CH2: S21 FWD TRANS CH4: S22 REV REFL
LOG MAGNITUDE : - LOG MAGNITUDE CH 2 ~ 521
REF= -3.500 dB AEF= ~9.540 dB REFERENEE PLANE
1,000 dB/DIV 5.000 dB/DIV 0.0600 mm
MARKER: 6
" 5 4.,000000000 GHz
I ] 4 5 : ~£.362 dB
i '““-%'&-—\L.\____\
MARKER TO MAX
/ MARKER TO' MIN
1 0.200875000 GHz
’ -1.287 d8
- 2 0.500350000 GHz
~6.883 dB
— ) 3
3 1.000300000 GHz
AT -8.846 dB
3 ’/j/
2 I o 4 2.098200000 GHz
- ~1.012 d8
L/ §  3.008£00000 GHz
v -1.211 dB
A MARKER BEADOUT
0.040000000 GHz 4.000000000 FUNCTIGHS
*J3: INPUT ARM ~
FREQUENCY | INSERTION LOSS ! RETURN LOSS
200 MHz 1.28 dB 25.38 dB
500 MHz 0.88 dB 20.84 dB
1.0 GHz 0.84 dB 19.56 dB
2.0 GHz 1.01 dB 17.60 dB
3.0 GHz 1.21 dB 15.44 dB
4.0 GHz 1.36 dB 14.24 dB
OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER

ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD

: B02, B03, 118

: 3MS902016

: RENE AFABLE

: +5Svde @ 135mA; -15vdc @ 50mA

0 ARM

522 REVERSE REFLECTION

LOG MAGNITUDE

REF= -9.540 dB

RMINATION*

5.000 dB/DIV

|
|

L

0.0406000000

*J1: INPUT ARM

B P

CH 4 - s22
REFERENCE PLANE
0.0000 mm

MARKER 6
4.000000000 GHz
-25.357 dB

MARKER TO MAX
MARKER TO MIN

0.200875000 GHz
-30.747 dB

0.500350000 GHz
-29.271 dB

1.000300000 GHz
-27.412 dB

2.800200000 GHz
~26.335 dB

3.000100000 GHz
-25,598 dB

- MARKER READOUT
GHz 4.000000000 FUNCTIONS
| reeousvey || reromvioss |
200 MHz 30.7 dB
500 MHz 29.2 dB
1.0 GHz 27.4 dB
2.0 GHz 26.3 dB
3.0 GHz 25.5dB
4.0 GHz 25.3dB

OCTOBER 3, 2000
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T38-S-RA-1000

A\\\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118
: 3MS902016

: RENE AFABLE
¢ +5Svde @ 135mA; -15vde @ S0mA

SUMMARY TEST DATA
MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER
ENGINEER
VOLTAGE & CURRENT DRAW
OFF ARM TERMINATION*
J2
S22 REVERSE REFLECTION
L0 MAGNITUDE REF= -9.540 dB 5.000 dB/DIV

\Y

|

2 /k/\./\./-

-

e

[6]
\,\/-/_

0.040000000

*J2: INPUT ARM

B

4.000000000

CH 4 - 322
REFERENCE PLANE
0.0000 mm

MARKER 6
4.000000000 GHz
-25.054 dB

MARKER TO MAX
MARKER TO MIN

0.200875000 GHz
-28.888 dB

0.500350000 GHz
~29.083 d8

1.000300000 GHz
-27.371 d8

2.000200000 GHz
-26.603 dB

3.000100000 GHz
-24.171 dB

MARKER READOUT
FUNCTIONS

PAGE 33

| meoumey | remumwioss
200 MHz 28.8 dB
500 MHz 29.0 dB
1.0 GHz 27.3 dB
2.0 GHz 26.6 dB
3.0 GHz 24.1 dB
4.0 GHz 25.0 dB
OCTOBER 3, 2000



MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER

ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

S22 REVERSE REFLECTION

LOG MAGNITUDE

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD

: B02, B03, 118

: 3MS902016

: RENE AFABLE

: +5vde @ 135mA; -15vdc @ 50mA

OFF ARM TERMINATION*

REF= -9.540 dB

J3

5.000 dB/DIV

|

\.\_h
/
/o

el

]

L

2 LA

0.040000000

GHz

*J3: INPUT ARM

4.000000000

CH 4 - sa2
REFERENCE PLANE
0.0000 mm

MARKER 6
4.000000000 GHz
-20.811 4B

MARKER TO MAX
MARKER TO MIN

0.200875000 GHz
~27.650 dB

0.500350000 BHz
-27.873 dB

1.000300000 GHz
~26.589 dB

2.000200000 GHz
-23.866 dB

3.000100000 GHz
~24.262 dB

MARKER READOUT
FUNCTIONS

" FREQUENCY II RETURN LOSS

200 MHz 27.6 dB
500 MHz 27.9dB
1.0 GHz 26.5 dB
2.0 GHz 23.8 dB
3.0 GHz 24.2 dB
4.0 GHz 20.8 dB
OCTOBER 3, 2000
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Report No: T38-S-RA-1000

TEST DATA

FROM

1 GHz TO 18 GHz

HIGH ISOLATION
HIGH SPEED
LOW INSERTION LOSS

RECTANGULAR
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016) '

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 J
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T38-S-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3BT-04T-STANDARD
OPTION NUMBER : B02, B03, 18
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW ¢ +5vdc @ 135mA; -15vdec @ S0mA
INSERTION LOSS & RETURN LOSS*
J4-J1
CH1: Si1 FWD REFL CH3: S21 FWD TRANS
LOG MABNITUDE LOG MAGNITUDE CH 3 ~ 524
REF= -G.540 dB REF= ~3.750 dB REFEBENCE PLANE
5.000 dB/DIV 1.000 dB/DIV 0.0000 mm
MARKER: 6
1t 18.084000000 GHz
~—~—— \/j\ -3.153 dB
3
I .|
P MARKER: TO
\_‘l\\i MARKER 0 HIN
—

/

(=

2

a

/

2

1.96¢575000 GHz
-9.948 db

4.067050000 GHz
~£.340 dB

B.044525000 GHz
~£.805 dB

12.483526000° GHz
-2.028 dB

14,832000000 GHz

\ V -2.423 dB
MARKER: READOUT

1.000575000 GHz 48.004000000 FUNCTIONS

*J4: INPUT ARM

FREQUENCY INSERTION LOSS RETURN LOSS
1.0 GHz 0.91 dB 21.93 dB
4.0 GHz 1.31 dB 22.77 dB
8.0 GHz 1.80 dB 16.78 dB
12.0 GHz 2.02 dB 23.69 dB
14.0 GHz 2.42 dB 20.58 dB
18.0 GHz 3.15dB 19.56 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA I\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J1-J4
CH2: S12 REV TRANS ' CH4: 522 REV REFL
LOG MAGNITUDE LO6 MAGNITUDE CH 2 - 512
REF= ~3.750 dB REF= -9.540 dB REFERENCE PLANE
1.000 dB/DIV 5.000 dB/DIV ©.0000 mm
MARKER 6
1 18.004000000 GHz
— 2 ~3.198 dB
\/4\/\ i‘-\ 4 MARKER TO MAX
~“\“l\\j’\ MARKER TO MIN
[~ 5] ¢ 1.080575000 GHz
-0.928 dB
- B! 2 4.007050000 GHz
J -1.338 dB
r//'\ \ . 4 3 8.041525000 GHz
. -1.822 dB
h /\ZL' \ / 4 12.003525000 GHz
LT ~2.056 dB
R / \ 5 14.012000000 GHz
Y, \/ -2.386 dB
5

MARKER READOUT
1.000575000 GHz 18.004000000 FUNCTIONS

*J1: INPUT ARM

%_J INSERTION LOSS RETURN LOSS
1.0 GHz 0.92 dB 20.91 dB
4.0 GHz 1.33 dB 18.13 dB
8.0 GHz 1.82 dB 23.13 dB
12.0 GHz 2.05 dB 16.88 dB
14.0 GHz 2.38 dB 29.11 dB
18.0 GHz 3.19 dB 11.01 dB
OCTOBER 3, 2000
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T38-S-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERTAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
INSERTION LOSS & RETURN LOSS*
J4-J2
CHL: S11 FWD REFL CH3: S21 FWD TRANS
LOG MAGNITUDE LOG MAGNITUDE CH 3 - 521
REF= ~9.540 dB REF= -3.750 d8 REFERENCE PLANE
5.000 dB/DIV 1.000_dB/DIV £.6000 mm
MARKER: 6
1 18.004000000 GHz
—— 2 -3.446 dB
\/\L_,\‘ \
MARKER TO- MAX
J\\ 1 . MARKER 0 MIN
RN e~y 4 1.000575000 GHz
\E ~0.948 dB
; | 2 4.607050000 GHz
-£.362 dB
TN - PR
! / . Ja b 4 12.003525000 GHz
\ / , \ / \ ~2.3654 dB
~1\ ?,’ 5 14.042000000 GHz
= \ / ~2.746 dB

MARKER READOUT
1.000575000 GHz 18.004000000 FUNCTIBNS

*J4: INPUT ARM

FREQUENCY l INSERTION LOSS RETURN LOSS
1.0 GHz 0.94 dB 20.68 dB
4.0 GHz 1.38 dB 24.13 dB
8.0 GHz 1.92 dB 15.13 dB
12.0 GHz 2.36 dB 16.71 dB
14.0 GHz 2.74 dB 18.57 dB
18.0 GHz 3.44 dB 19.50 dB

OCTOBER 3, 2000
PAGE 38



T38-S-RA-1000

SUMMARY TEST DATA 4 k\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5Svde @ 135mA; -15vdec @ 50mA
INSERTION LOSS & RETURN LOSS*
J2-J4
CH2: 512 REV TRANS CH4: 522 REV REFL
LOG MAGNITUDE LOG MAGNITUDE CH 2 - 812
REF= -3,750 dB REF= -9.540 dB REFERENCE PLANE
1,000_dB/DIV 5.000 dB/DIV 0.0000 mm
MARKER: 6
A 18.004000000 BHz
—~—] 2 -3.497 dB
‘/\‘\-»\\_3 MARKER TO. MAX
"\_\ \_41\ MARKER TO MIN
~ 3
~—] 1 1.000575000 GHz

\[sj -§.960' dB

— 2 4.087050000 BHz
/\ | 5 -1.404 dB

3 B8.011525000 GHz
~$.946 dB

4 12.003525000 BGHz
-2.350 dB

K\rm‘

A IV o N \

5 14.012000000 GHz
-2.831 dB

MARKER READOUT
1.000575000 BHz 18.004000000 FUNCTIONS

*J2: INPUT ARM

_—F_REQMI INSERTION LOSS RETURN LOSS
1.0 GHz 0.96 dB 21.06 dB
4.0 GHz 1.40 dB 20.84 dB
8.0 GHz 1.94 dB 18.89 dB
12.0 GHz 2.35 dB 12.17 dB
14.0 GHz 2.83 dB 13.37 dB
18.0 GHz 3.49 dB 16.92 dB
OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER

ENGINEE

R

VOLTAGE & CURRENT DRAW

CHi: 841 FWD REFL

LOG MAGNITUDE

REF= -9.540 dB

J4-J3

SUMMARY TEST DATA

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
¢ +5vde @ 135mA; -15vde @ 50mA

INSERTION LOSS & RETURN LOSS*

CH3: 521 FWD TRANS
LOG MAGNITUDE
REF= -3.750 dB

i

5.000 dB/DIV 1.000 dB/DIlV
1
\ 2
Mo S
T~ 1 | 5
\l\\ i
&
N 3 6]
lad a /|
7 VA"

4

L

\/

CH 3 - 524
REFERENCE PLANE
0.0000 mm

MARKER &

18.004000000 GHz
~3.154 dB

MARKER TO MAX
MARKER TO MIN

1.000575000 GHz
-0.915 dB

4607050000 GHz
-%.472 dB

8.044525000 GHz
-1.824 dB

12.003525000 GHz
-2.122 dB

14.042000000 GHz
~2.413 dB

MARKER: READOUT

1.000575000 6Hz 18.004000000 FUNCTIONS
*J4: INPUT ARM
I FREQUENCY I INSERTION LOSS RETURN LOSS
1.0 GHz 0.91 dB 23.95 dB
4.0 GHz 1.47 dB 16.41 dB
8.0 GHz 1.82 dB 15.51 dB
12.0 GHz 2.12 dB 17.85 dB
14.0 GHz 2.41 dB 23.86 dB
18.0 GHz 3.15dB 16.15 dB
OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA \\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vdec @ 50mA
INSERTION LOSS & RETURN LOSS*
J3-J4
CH2: 512 REV TRANS CH4: S22 REV REFL
LOG MAGNITUDE LOG MAGNITUDE CH 2 - 512
REF= -3.750 dB REF= -9.540 dB REFERENCE PLANE
1.000 dB/BIV 5.000 dB/DIV ¢.0000 mm
MARKER 6
0 18.004000000 GHz
—~— . -3.246 dB
\’\L,,\ 3 .
v MARKER TO MAX
\

& 1 1.000575000 GHz
W -0.924 dB

2 4.007050000 GHz
~1.500 dB

” \\ y
lf/ AL 3 8.011525000 GHz
4 / \\i / ~1.843 dB
1 4 12.003525000 GHz
-2.112 dB
E 5 14.042000000 GHz

) -2.441 dB

1

MARKER READOUT
1.000575000 GHz 18.004000000 FUNCTIONS

*J3: INPUT ARM

FREQUENCY l INSERTION LOSS RETURN LOSS
1.0 GHz 0.92 dB 19.78 dB
4.0 GHz 1.50 dB 14.32 dB
8.0 GHz 1.84 dB 24.28 dB
12.0 GHz 2.11 dB 13.85 dB
14.0 GHz 2.44 dB 17.46 dB
18.0 GHz 3.21 dB 11.30 dB

OCTOBER 3, 2000

PAGE 41



MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER
ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

522 REVERSE REFLECTION

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vdec @ 135mA; -15vde @ 50mA

OFF ARM TERMINATION*

J1

L06 MAGNITUDE REF= -9,540 dB 5.008 4B/DIV
1
. 2
] 3
/ \ 4
/ .
Py 2
L\

1.000575000
*J1: INPUT ARM

GHz

18.004000000

CH 4 - 522
REFERENCE PLANE
0.0000 mm

MARKER 6
18.004000000 GHz
-28.194 dB

MABKER TO MAX
MARKER TO MIN

1.000575000 6Hz
~27.644 dB

4.007050000 GHz
~26.485 dB

8.011525000 GHz
-17.009 dB

12.003825000 GHz
~17.998 dB

14.042000000 GHz
~-15.112 dB

MARKER READOUT
FUNCTIONS

FREQUENCY RETURN LOSS

1.0 GHz 21.6 dB
4.0 GHz 26.4 dB
8.0 GHz 17.0.dB
12.0 GHz 17.9dB
14.0 GHz 15.1 dB
18.0 GHz 28.1dB

OCTOBER 3, 2006
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER
ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B0Z, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

OFF ARM TERMINATION*

S22 REVERSE REFLECTION

LOG MAGNITUDE

REF= -9.540 dB

J2

5.000 dB/DIV

CH 4 - s22
REFERENCE PLANE
0.0000 mm

MARKER 6
18.004000000 GHz
~-15.862 dB

MARKER TO MAX
MARKER TO MIN

1.000575000 GHz
-27.771 dB

4.007050000 GHz
~-25.271 dB

B.011525000 GHz
-17.637 dB

42.003525000 GHz
-15.271 dB

14.012000000 GHz
-12.474 dB

MARKER READOUT
FUNCTIONS

> 5 2
-
4/ Bl a
3/'” ] N
/] 4
0 i~ / 5
\/ N
1
Y
1.000575000 GHz 18.004000000
*J2: INPUT ARM
FREQUENCY RETURN LOSS
1.0 GHz 27.7dB
4.0 GHz 25.2 dB
8.0 GHz 17.6 dB
12.0 GHz 15.2 dB
14.0 GHz 12.4 dB
18.0 GHz 15.8 dB

OCTOBER 3, 2000
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MODEL NUMBER

OPTION NUMBER

SERIAL NUMBER

ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

$22 REVERSE REFLECTION

LOG MAGNITUDE

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ S0mA

OFF ARM TERMINATION*

REF= ~

J3

9.540 dB

5.000 gB/DIV

6!
N

/‘

]

e

/

L

1.000575000

*J3: INPUT ARM

GHz

18.004000000

2

CH 4 - S22
REFERENCE PLANE
0.0000 mm

MARKER 6
18.004000000 GHz
-17.597 dB

MARKER TO MAX
MARKER TO MIN

1.000575000 GHz
-26.439 dB

4.007050000 GHz
-24.777 dB

8.014525000 GHz
-14.060 dB

12.003525000 GHz
-15.075 dB

14.012000000 GHz
-13.801 dB

MARKER READOUT
FUNCTIONS

I FREQUENCY l

RETURN LOSS
1.0 GHz 26.4dB
4.0 GHz 21.7dB
8.0 GHz 14.0 dB
12.0 GHz 15.0 dB
14.0 GHz 13.8dB
18.0 GHz 17.5dB
OCTOBER 3, 2000
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Report No: T38-S-RA-1000 _

DATA
BETWEEN

PORT TO PORT
FROM
200 MHz TO 18 GHz
ON A
SP3T
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED

BY
RENE AFABLE

OCTOBER 3, 2000

[731 1 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 J
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T38-8-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vdec @ 50mA
AMPLITUDE*

J4-J1 (REFERENCE)

521 FORWARD TRANSMISSION
CH 3 - 821
REFERENCE PLANE
LOS MAGNITUDE REF= 0.000 dB 0.500 dB/DIV 0.0000 mm

MARKER 2
18.004000000 GHz
0.003 dB

MARKER TO MAX
MARKER TO MIN

+0.5 dB 1 0.202175000 GHz
0.001 dB
h k2]
0dB :
-0.5 dB

MARKER READOUT
0.202175000 GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

l FREQUENCY '

AMPLITUDE (PEAK) AMPLITUDE (PEAK)

(POSITIVE SIDE) (NEGATIVE SIDE)
200 MHz 0.001 dB
18.0 GHz 0.003 dB "
| OCTOBER 3, 2000
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T38-8-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
AMPLITUDE*
J4-J2

821 FORWARD TRANSMISSION
CH 3 - s21
REFERENCE PLANE

LOG MAGNITUDE REF= 0.000 dB 0.500 dB/DIV 0.0000 nm

MARKER 2
10.219600000 GHz
~0.387 dB

MARKER TO MAX
MARKER TO MIN

+0.5dB 1 3.071425000 GHz
4 0.4196 dB
0dB ,A v \_\ :
_ L
-0.5 dB i~

MARKER READOUT
0.202475000 GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

FREQUENCY AMPLITUDE (PEAK) AMPLITUDE (PEAK)
(POSITIVE SIDE) (NEGATIVE SIDE)

3.07 GHz 0.196 dB
10.21 GHz -0.387 dB I|

OCTOBER 3, 2000
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T38-S-RA-1000

A\

SUMMARY TEST DATA
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vdc @ 50mA
AMPLITUDE*
J4-J3

524 FORWARD TRANSMISSION
CH 3 - 524

_ REFERENCE PLANE
LOG MAGNITUDE REF= 0.000 dB _ 0.500 dB/DIV 0.0000 mm

MARKER 2
5.803450000 GHz
-0.185 dB

MARKER TO MAX
MARKER TO MIN

+0.5 dB 1 . 2.996575000 GHz
}\ 0.263 dB
ryl b
-0.5dB

MARKER READOUT
0.202175000 GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

" FREQUENCY l

AMPLITUDE (PEAK)
(POSITIVE SIDE)

AMPLITUDE (PEAK)
(NEGATIVE SIDE)

2.99 GHz 0.263 dB
" 5.80 GHz -0.185 dB "

OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERTAL NUMBER
ENGINEER
VOLTAGE & CURRENT DRAW

“DELAY ON”: 37 nS
“RISE TIME”: 4 nS

HORIZONTAL SCALE:

10 nS PER DIVISION

VERTICAL SCALE:
10 mV PER DIVISION

“DELAY OFF”: 34 nS
“FALL TIME”: 2 nS

HORIZONTAL SCALE:

10 nS PER DIVISION

VERTICAL SCALE:
10 mV PER DIVISION

T38-S-RA-1000

A\

SUMMARY TEST DATA

: MSNN-3DT-04T-STANDARD

: B02, B03, 118

: 3MS902016

RENE AFABLE

+5Svdc @ 135mA; -15vdc @ 50mA

SWITCHING SPEED

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

TYPICAL OF ALL ARMS

OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER

ENGINEER

VOLTAGE & CURRENT DRAW

<1.9V pP-P
MEASURED IN A
300 MHZ BANDWIDTH

VERTICAL SCALE:
0.5 V PER DIVISION

HORIZONTAL SCALE:
50 nS PER DIVISION

<700 mV P-P
MEASURED IN A
20 MHZ BANDWIDTH

VERTICAL SCALE:
0.5 V PER DIVISION

HORIZONTAL SCALE:

50 nS PER DIVISION

T38-S-RA-1000

A\

SUMMARY TEST DATA

: MSNN-3DT-04T-STANDARD

: B02, B03, 118

: 3MS902016

RENE AFABLE

+5Svde @ 135mA; -15vde @ 50mA

VIDEO TRANSIENTS

TYPICAL OF ALL ARMS

OCTOBER 3, 2000
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Report No: T38-S-RA-1000

APPENDIX A
MISCELLANEOUS
TEST DATA AND PLOTS

ON

ISOLATION
AS

MEASURED

ON A VECTOR NETWORK ANALYZER

ON A
SP3T
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

FROM
40 MHz TO 18 GHz
40 MHz TO 4 GHz

AND FROM
1 GHz TO 18 GHz

OCTOBER 3, 2000

[7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 « Tel. (301) 662-4700 - Fax (301) 662-4938 J
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Report No: T38-S-RA-1000

ISOLATION
DATA AND PLOTS
FROM

40 MHz TO 18 GHz

AS
MEASURED
ON A YECTOR NETWORK ANALYZER

ON A

SP3T
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[ 7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 J
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T38-S-RA-1000 -

SUMMARY TEST DATA l\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J1
821 FORWARD TRANSMISSION
} CH 3 - S21
REFERENCE PLANE
LOG MAGNITUDE REF= -70.000 dB 10.000_dB/DIV 0.0000 mm
MARKER 6
18.004000000 GHz
-75.732 dB

MARKER TO MAX
MARKER TO MIN

i 0.501575000 GHz
~74.246 dB

5l = 2 2011050000 GHz
| : A /\/\/\‘\/\Vr/ J\,\/Q ~76.884 0B
ﬂ\\J\ r\/\vmj\/\/\‘/\ljw\' A% 3 6.003050000 GHz

~78.548 dB

‘4 10.007525000 GHz
~77.677 dB

5 14.042000000 GHz
~73.130 dB

MARKER READOUT
0.040000000 GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

I . FREQUENCY u ISOLATION |

500 MHz 74.24 dB
2.0 GHz 76.88 dB
6.0 GHz 78.54 dB
10.0 GHz 77.67 dB
14.0 GHz 73.13 dB
18.0 GHz 75.73 dB

OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA I\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vdc @ 135mA; -15vdec @ 50mA
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J2
S21 FORWARD TRANSMISSION
CH 3 - 821
REFERENCE PLANE
LOG_MAGNITUDE REF= ~70.000 dB 10.000 dB/DIV 0.0000 mm
MARKER 6
18.004000000 GHz
-72.470 dB

MARKER TO MAX
MARKER TC MIN

1 0.501575000 GHz
-70.482 dB

ST

E 2 2.011050000 GHz
| Al

-79.858 dB

4

3 6.003050000 GHz
-77.608 dB

4 10.007525000 GHz
~73.897 dB

5. 14.012000000 GHz
-75.427 dB

g MARKER READOUT
0.040000000 : GHz 18.004000000 FUNCTIONS

*J4: INPUT ARM

| | FREQUENCY II ISOLATION l

500 MHz 70.48 dB
2.0 GHz 79.85 dB
6.0 GHz 77.60 dB
10.0 GHz 73.89 dB
14.0 GHz 75.12 dB
18.0 GHz 72.47 dB
OCTOBER 3, 2000
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER
ENGINEER

VOLTAGE & CURRENT DRAW

SUMMARY TEST DATA

521 FORWARD TRANSMISSION

LOG MAGNITURE

REF= -70,000 dB

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ S0mA

ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )

J4-J3

10.000 dB/DIV

j{/\/\,j.\ I"‘wv.f /\Vf\

0.040000000

*J4: INPUT ARM

€H 3 - 521
REFERENCE PLANE
0.0000 mm

MARKER 6

18.004000000 GHz
-77.337 dB

MARKER TQ MAX
MARKER TG MIN

1 0.501575000 GHz
-75.258 dB

2 2.041050000 GHz
-78.338 d8

3 6.003050000 GHz
~78.600 dB

4 10.007525000 GHz
~75.942 dB

5 14.012000000 GHz
-78.003 dB

MARKER READOUT

GHz 18.004000000 FUNCTIONS
FREQUENCY ISOLATION I
|
500 MHz 75.25 dB
2.0 GHz 78.33 dB
6.0 GHz 78.60 dB
10.0 GHz 75.94 dB
14.0 GHz 78.00 dB
18.0 GHz 77.33 dB

OCTOBER 3, 2000

AS



Report No: T38-S-RA-1000

ISOLATION
DATA AND PLOTS
FROM

40 MHz TO 4 GHz

AS
MEASURED
ON A VECTOR NETWORK ANALYZER
ON A
SP3T
SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:

MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118
(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[731 1 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 j
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MODEL NUMBER
OPTION NUMBER
SERIAL NUMBER

ENGINEER

SUMMARY TEST DATA

VOLTAGE & CURRENT DRAW

S24 FORWARD TRANSMISSION

LOG MAGNITUDE

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118

: 3MS902016

: RENE AFABLE
: +5vde @ 135mA; -15vde @ 50mA

i

ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J1
CH 3 - 521
REFERENCE PLANE
REF= -70.000 dB 10.000 d8/DIV 0.0000 mm
MARKER 6

4.000000000 GHz
-79.661 dB

MARKER TO MAX
MARKER TO MIN

0.200875000 GHz
~-B0.004 dB

0.500350000 GHz

1.000300000 GHz

2.000200000 GHz

3.000100000 GHz

2
\ / \ ) ' -71.377 @8
| A AN
v v v -75.307 dB
4
-78.651 dB
5
-79.644 dB
MARKER READOUT
0.040000000 GHz 4.000000000 FUNCTIONS
*J4: INPUT ARM
- FREQUENCY I ISOLATION
200 MHz 80.00 dB
500 MHz 71.37 dB
1.0 GHz 75.30 dB
2.0 GHz 78.65 dB
3.0 GHz “ 79.64 dB
4.0 GHz 79.66 dB

OCTOBER 3, 2000
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T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD

: +5vde @ 135mA; -15vde @ 50mA

SUMMARY TEST DATA
MODEL NUMBER
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J2
S21 FORWARD TRANSMISSION
CH 3 - 521
REFERENCE PLANE
LOG MAGNITUDE REF= ~70.000 dB 10.000 dB/DIV 0.0000 mm
MARKER 6
4.000000000 GHz
-78.594 dB
MARKER TO MAX
MARKER TO MIN

e

i

0.200875000 GHz
~78.934 dB

0.500350000 GHz
~72.836 dB
1.000300000 GHz

2.000200000 GHz

3.000100000 GHz

5
4 1 6
W L
~77.356 dB
4
-79.238 dB
5
-77.443 dB
MARKER READOUT
0.040000000 GHz 4.0800000000 FUNCTIONS
*J4: INPUT ARM
| FREQUENCY ISOLATION |
200 MHz 78.93 dB
500 MHz 72.83 dB
1.0 GHz 77.35 dB
2.0 GHz 79.23 dB
3.0 GHz 77.41 dB
4.0 GHz 78.59 dB

OCTOBER 3, 2000
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SUMMARY TEST DATA

MODEL NUMBER

OPTION NUMBER

SERIAL NUMBER

ENGINEER

YOLTAGE & CURRENT DRAW

T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD
: B02, B03, 118
: 3MS902016

: RENE AFABLE

: +5vde @ 135mA; -15vde @ 50mA

ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )

J4-13

S21 FORWARD TRANSMISSION

LOG MABNITUDE REF= -70.000 dB

40.000 dB/DIV

CH 3 - 521
REFERENCE PLANE
0.0000. mm

MARKER 6

4.000000000 GHz
-79.611 dB

MARKER TO MAX
MARKER TO MIN

0.200875000 GHz

~78.155 dB
\ ﬁ\lﬂ : 2 0.500350000 GHz
, Uﬂbﬂvvwva\rﬂ ) d ~72.789 dB
B
/\/V\rfv\vj\bv/\JV\'j/\f\\\ﬁdxl’\f’f\’ 3 1.000300000 GHz
~76.383 dB
4 2.000200000 6Hz
~79.701 dB
§ 3.000100000 GHz
~78.135 dB
MARKER READOUT
0.040000000 BHz 4.000000000 FUNCTIONS
*J4: INPUT ARM
FREQUENCY ISOLATION
200 MHz 78.15 dB
500 MHz 72.78 dB
1.0 GHz 76.38 dB
2.0 GHz 79.70 dB
3.0 GHz 78.13 dB
4.0 GHz 79.61 dB
OCTOBER 3, 2000
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Report No: T38-S-RA-1000

ISOLATION
DATA AND PLOTS
FROM

1 GHz TO 18 GHz

AS
MEASURED
ON A VECTOR NETWORK ANALYZER

ON A
SP3T

SOLID STATE SWITCH

(SURFACE MOUNTABLE)

AMC MODEL No:
MSNN-3DT-04T-STANDARD OPTIONS B02, B03, 118

(Serial Number: 3MS902016)

PREPARED
BY
KATIE BAISEY

TESTED
BY
RENE AFABLE

OCTOBER 3, 2000

[7311 G GROVE ROAD, FREDERICK, MARYLAND 21704 - Tel. (301) 662-4700 - Fax (301) 662-4938 ]
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T38-S-RA-1000

SUMMARY TEST DATA I\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW : +5vde @ 135mA; -15vde @ 50mA
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J1
S21 FORWARD TRANSMISSION
CH 3 - 521
REFERENCE PLANE
LOG MASNITUDE AEF=_-70.000 dB 10.000 dB/DIV 0.0000 mm
'MARKER 6
18.004000000 GHz
~72,858 dB

MARKER TO MAX
MARKER TO MIN

1 1.000575000 GHz
~76.838 dB

3 Bl 2 4.007050000 GHz

) 3 R / -80.443 dB
SO O Ve M el

3 8.011525000 BHz
v ~75.759 ¢B

4 12.003525000 GHz
~78.716 dB

5 14.012000000 GHz
-72.128 dB

MARKER READOUT

iJ[:;):OSZSN%;}%T ARM GHz 18.004000000 FUNCTIONS
ﬂ FREQUENCY l ISOLATION I

1.0 GHz 76.83 dB

4.0 GHz 80.44 dB

8.0 GHz 75.75 dB

12.0 GHz 75.71 dB

14.0 GHz 72.12 dB

18.0 GHz 72.85 dB

OCTOBER 3, 2000

All



T38-S-RA-1000

A\

: MSNN-3DT-04T-STANDARD

: +5vde @ 135mA; -15vde @ 50mA

SUMMARY TEST DATA
MODEL NUMBER
OPTION NUMBER : B0z, BO3, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J2
S21 FORMARD TRANSMISSION
CH 3 - 521
REFERENCE PLANE
LOS MABNITUDE REF= -70.000 dB 10.000_dB/DIV 0.0000 mn
HARKER &
18.004000000 GHz
~73.501 dB
MARKER TO MAX
MARKER TO MIN

1.000575000 GHz 18.004000000

*J4: INPUT ARM

1 1.000575000 GHz
~77.573 dB

2 4.007050000 GHz
~78.080 dB

3 8.014525000 GHz
~76.328 dB

4. 12.003525000 GHz
=75.742 dB

5 14.012000000 6Hz
~73.974 dB

MABKER READOUT
FUNCTIONS

u ~ FREQUENCY II ISOLATION

1.0 GHz 71.57 dB

L 4.0 GHz 78.08 dB

8.0 GHz 76.32 dB

12.0 GHz 75.74 dB

14.0 GHz 73.97 dB

18.0 GHz 73.50 dB
OCTOBER 3, 2000
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T38-S-RA-1000

SUMMARY TEST DATA I\\\
MODEL NUMBER : MSNN-3DT-04T-STANDARD
OPTION NUMBER : B02, B03, 118
SERIAL NUMBER : 3MS902016
ENGINEER : RENE AFABLE
VOLTAGE & CURRENT DRAW ! +5vde @ 135mA; -15vde @ 50mA
ISOLATION*
(AS MEASURED ON A VECTOR NETWORK ANALYZER )
J4-J3
S21 FORWARD TRANSMISSION
CH 3 - 521
LOG MAGNITUDE REF= -70.000 d8 - 10.000 dB/DIV “EF§?§2§§ FLANE
MARKER &
18.004000000 GHz
~72.552 dB
MARKER TO MAX
MARKER TO MIN

1 1.000575000 GHz
~75.255 dB

. . B] 2 4.007050000 GHz

i 4
2 3 V\/\"/\'/\’\'\[ -76.795 dB
Wv/ MV\V’M 3 8.014525000 GHz
-76.517 dB

4 12.003525000 GHz

-74.188 dB
5 14.012000000 GHz
-74.312 dB
- MARKER READOUT
1.000575000 GHz 18.004000000 FUNCTIONS
*J4: INPUT ARM
' FREQUENCY ISOLATION
1.0 GHz 75.25 dB
4.0 GHz 76.79 dB
8.0 GHz 76.51 dB
12.0 GHz 74.18 dB
14.0 GHz 74.31 dB
18.0 GHz 72.55 dB
OCTOBER 3, 2000
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