Report No: PT5-P-FR-1099

PMI
WY

TEST DATA
ON
4 GHz TO 18 GHz
AND

10.2 GHz TO 10.8 GHz
(OTHER FREQUENCIES AVAILABLE FROM 2 GHz TO 18 GHz IN OCTAVE BANDS)

MINIATURE

SINGLE BALANCED
(DOUBLE BALANCED AVAILABLE)

+90°/-90° OR +0°/-180°

BI-PHASE MODULATOR/SHIFTER

WITH TTL CONTROL LOGIC
(ECL AVAILABLE)

PMI MODEL No: PS-90-6012

(DETAILED REPORT ON SERIAL NUMBER: PM90305 AND DATA SHEETS
ON SERIAL NUMBERS PM%0306, PM90307, PM90308 AND PM90409)

TESTED, REPORTED AND PREPARED
BY
FRANK RETHMEIER
RENE AFABLE, DAN VESCUSO

October 13, 1999
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Report No: PT5-P-FR-1099

+90°/-90° OR +0°/-180°
BI-PHASE MODULATOR/SHIFTER

KEY FEATURES

® +£90° OR 180° PHASE SHIFT

® 6 TO 12 GHz (OTHER FREQUENCIES FROM 2
TO 18 GHz AVAILABLE IN OCTAVE BANDS)

e TTL (OR ECL) COMPATIBLE

@ SINGLE BALANCED (DOUBLE BALANCED
AVAILABLE)

e MINIATURE SIZE

SPECIFICATIONS:
® DIFFERENTIAL PHASE SHIFT : +90° OR 180° £10°
® FREQUENCY RANGE : 6 GHz TO 12 GHz
® INSERTION LOSS : 2.5dB TYPICAL (3.0 dB MAXIMUM)
® RETURN LOSS (VSWR) : 2.0:1TYPICAL (2.5: 1 MAXIMUM)
® SWITCHING SPEED
RISE TIME : 20 ns TYPICAL (25 ns MAXIMUM)
FALL TIME : 10 as TYPICAL (15 ns MAXIMUM)
DELAY ON* : 60 ns TYPICAL (75 ns MAXIMUM)
DELAY OFF* : 45 ns TYPICAL (75 ns MAXIMUM)
(25 ns HIGH SPEED UNITS AVAILABLE)
® RF INPUT POWER (OPERATING) : 0.1W
@ RF INPUT POWER (SURVIVAL) 2 0.5 W
® CARRIER SUPPRESSION : 20dB TYPICAL (15 dB MINIMUM)
e CONTROL LOGIC : TTL (ECL AVAILABLE)
e POWER SUPPLY : +5VDC @ 75 mA MAXIMUM
: -5VDC @ 20 mA MAXIMUM
e SIZE : 2.00" x 0.79" x 0.54"
e WEIGHT : <150z

* 50% LOGIC TO WITHIN 10° OF FINAL PHASE SHIFT
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PLANAR MONOLITHICS INDUSTRIES, INC.
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA \é{ PM’{ ]
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
- 0530 -~ k—o38— 0792 ]

b~Hu- ! ! !

1 }
&
CcTL
-V 4V
t 4
1
=3
O
e
0.2%5
0265
ALL DIMENSIONS ARE IN INCHES.
TOLERANCES:
XXX +0.02
X XXX +0.01
ENVIRONMENTAL RATINGS
* TEMPERATURE -54°C TO +85°C (OPERATING)
-65°C TO +125°C (STORAGE)
« HUMIDITY MIL-STD-202F, METHOD 103B COND. B
« SHOCK MIL-STD-202F, METHOD 213B COND. B
* VIBRATION MIL-STD-202F, METHOD 204D COND. B
* ALTITUDE 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: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*
J1-J2, LOGIC "0" (0 V)

CH1i: A —M - 1.85 dB CH2: B -M - 11.09 dB
1.0 dB/ REF - 3.00 dB 5.0 dB/ REF - 9.54 dB
CRSR - 1.85 dB
+18.000GHzZ
™ b s /\*/‘\-»\ n

(\
12 > |

f/ T \\_\ /\Q'\/ \-\A ad

1Z4 ANV
\ |

/

STRT +4.0000GHz CASR +1B.000GHz STOP +1B.000GHz
%J INSERTION LOSS RETURN LOSS

4.0 GHz 2.01dB 5.8dB
6.0 GHz 1.04dB 103 dB
9.0 GHz 1.15dB 9.5dB
12.0 GHz 1.09dB 15.5dB
15.0 GHz 1.64dB 21.1dB
18.0 GHz 1.35dB 11.1dB

*J1: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*
J1-J2, LOGIC "1" (+5 V)

CH1: A -M - 2.85 dB CH2: B —M - 10.80 dB
1.0 a8/ REF - 3.00 dB 5.0 dB/ REF - 9.54 dB
CRSKH - 2.185 dB

+H8.000GHzZ

2 | AN
R AN
v 1N 1N

\ /\/ \ |
/L VAl

LR 1!

\W‘—ae

b

STRT +4.0000GHz CRSR +18.000GHz STOP +18.000GHz
| FREQUENCY I INSERTION LOSS RETURN LOSS |
4.0 GHz 3.80dB 4.0 dB
6.0 GHz 2.23dB 8.4dB
9.0 GHz 1.57 dB 20.3 dB
12.0 GHz 227 dB 11.6 dB
15.0 GHz 232 dB 26.0dB
18.0 GHz 2.85dB 10.8 dB

*J1: INPUT ARM

October 13, 1999
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SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier

VOLTAGE & CURRENT DRAW

Report No: PT5-P-FR-1099

:+5V,-5V@ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*

J2-J1, LOGIC "0" (0 V)

CH1: A -M
1.0 dB/ REF -

3.

1.84 dB CH2: B
00 dB 5.0 dB/

-M
REF

- 13.75 dB
- 9.54 dB

CRSR - 1

.84 dB

+18.0

e
ST A N

O00GHZz

12 > P e

A
V

|

~

|

[

STRT +4,0000GHz

CRASR +18.000GHz

STOP

+418.000GHz

FREQUENCY INSERTION LOSS RETURN LOSS
4.0 GHz 2.06dB 5.7dB
6.0 GHz 1.00 dB 10.4 dB
9.0 GHz 1.15dB 9.5dB
12.0 GHz 0.98 dB 15.1dB
15.0 GHz 1.60 dB 30.2 dB
18.0 GHz 1.84dB 13.7 dB
*J2: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099

RN

SUMMARY TEST DATA EFM’ ]
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier

VOLTAGE & CURRENT DRAW

:+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*

J2-J1, LOGIC "1" (+5 V)

CHi: A -M - 2.82 dB CH2: B -M - 10.61 dB
1.0 dB/ REF - 3.00 dB 5.0 dB/ REF - 9.54 dB
CBRSR -] 2.82 dB

+i8.000GHzZ

L

&}Z
12 > =

e

VN

=
A i

\

|

7

ZANERWNY

WilS¢

START +4.0000GHz CRSAH +18.000GHz STOP +18.000GHz
FRE! !UENCY | INSERTION LOSS RETURN LOSS |
4.0 GHz 3.89dB 4.3 dB
6.0 Glz 229 dB 8.7 dB
9.0 GHz 1.61dB 17.7 dB
12.0 GHz 232 dB 11.7 dB
15.0 GHz 2.45dB 19.2 dB
18.0 GHz 2.82 dB 10.6 dB
*J2: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
SWITCHING SPEED
50% LOGIC TO WITHIN 10° OF FINAL PHASE SHIFT
W_J—sv
RF TTL
LO
HIGH
PASS
FILTER

“DELAY ON”: <60 ns
“RISE TIME”: <20 ns

HORIZONTAL SCALE: 10 ns PER DIVISION

o

T t ‘! __!'__ _1,:_ _‘; __._! L3 i
i. i ' I ! ! L

LT
e

-

T

“DELAY OFF”: <45 ns
“FALL TIME”: 10 ns

F
i

L

%

L

|

Ee

e e e

HORIZONTAL SCALE: 10 ns PER DIVISION
October 13, 1999
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Report No: PT3-P-FR-1099

PMI

SUMMARY TEST DATA »
\EZANS AN
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "1" (5 V); J1-J2*
st1 LOG MAG. 521 PHASE
»-9.540 dB 5.900 dB/DIU | »180.08° 18.99° /DIV CH 2 - s21
T ST I . REFERENCE PLANE
0.0008 mn
MARKER 1
4.875000888 GHz
182.38°

PHARKER TO HAR
HARKER TO MIN

2 6£.327380088 GHz
R S S S S N SN S RS S S R S S S 174.17°
4.200000000 GHz 18.000000000 | 4.900008828 GHz 18.880000000
s21 LOG MAG. $22 LOG MAG. 3 7.255000088 GHz
»-3.0800 dB 1.000 dB/DIU| »-9.548 dB 5.882 dB/DIU 172.79°
S i .|l4 9.372500080 GH:z
188 .48°
S5 12.4000080088 GHz
198.57°
6 13.537500008 GHz

2ee.28°

HARKER READOUT
FUNCTIONS

OHz  18.000000000 | 4.000809000  GHz  18.080000000

FREQUENCY |

4.2000000090

, MAGNITUDE

4.88 GHz -8.2dB -182.30° -1.25dB
6.33 GHz -10.1 dB -174.17° -1.12 dB -10.2 dB
7.26 GHz -8.6 dB -172.79° -1.05dB -9.0dB
9.37 GHz -10.1 dB -180.40° -1.17 dB -9.6 dB
12.40 GHz -153 dB -190.57° -1.12 dB -13.0dB
13.54 GHz -12.8dB -20028° -2.13 dB -13.1dB
*J1: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099

Pz
7NN
SUMMARY TEST DATA F M ’ T
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "0" (0 V); J2-J1*
s11 LOG MAG. 521 PHASE
»-9.54@ dB 5.088 dB/DIV | »180.00° 10.00°/DIV CH 2 - s21
[ A - REFERENCE PLANE
9.0000 mm
MARKER 1
4.875000008 GHz
177.83°

PHARKER TO MAR
MARKER TO HIN

2  6.327500888 GHz

S S S S S S S W N S S S S N S N 185.84°
4.000000000 GHz 18.000000000 | 4.000000000 GHz 15.000800000 _
s21 LOG MAG. §22 LOG MAG. 3 7.255000880 GHz
»-3.000 dB 1.088 dB/DIU| »-9.54@ dB 5.889 dB/DIU 186.95°

4  9.3725000088 GHz
179.74°

7]

12.400000808 GHz
169.43°

6 13.537508888 GHz
159.62°

MARKER READOUT
FUNCTIONS

4.000000000  OHz  15.000000000 | 4.080000009  GHz  16.900000000

521, PHASE §21, MAGNITUDE

4.88 GHz 177.83°

6.33 GHz -10.1 dB 185.84° -2.05dB -9.6 dB

7.26 GHz -19.2 dB 186.95° -1.60 dB -17.0dB
1 Us 9.37 GHz -17.14B 179.74° -1.83 dB -19.4dB

12.40 GHz -12.6 dB 169.43° -2.37dB -10.3 dB

13.54 GHz -14.4 dB 159.62° -2.47dB -12.7dB

*J2: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER ¢ Frank Rethmeier
VOLTAGE & CURRENT DRAW 45 V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "0" (0 V); J1-J2*
s11 LOG MAG. 521 PHASE
»-9.54@ dB 5.00@ dB/DIV | »182.808° 18.808°/DIV CH 2 - 521
: : : : : : : I | : : REFERENCE PLANE
9.00008 mm
HARKER 1
4.87500008688 GHz
177.76°

4.200000009

GHz  18.000000000

4.000000880  OHz 13, 900000000

S21
»-3.0080 dB

LOG HAG.

1.800 dB/DIV

522

LOG MAG.

»-9.548 dB

5.080 dB/DIV

CTTTEFITTTPE PP SRyt RN SO -

=]

PHARKER TO HAK
HARKER TO HIN

6.3275800808 GHz
185.89°

7.255000000 GHz
187.31°

9.3725000800
179.66°

GHz

12.4800080000
169.38°

GHz

13.537500000
159.82°

GHz

HARKER READOUT

4.@630;080:0 : Gl;z : 18:@0;098:800 4.03006883:0 ‘ G;Iz . 13:003-800:003 FUNCTIONS
FREQUENCY I S11 521, PHASE S21, MAGNITUDE 522

4.88 GHz -53dB 177.76° -3.05 dB -5.5dB
6.33 GHz -9.7dB 185.89° -2.03 dB -9.9dB
7.26 GHz -18.3 dB 187.31° -1.59 dB -17.1 dB
9.37 GHz -20.1 dB 179.66° -1.80 dB -16.5 dB
12.40 GHz -12.1dB 169.50° -2.34dB -10.7 dB
13.54 GHz -13.1dB 159.82° -2.45 dB -13.7dB

*J1: INPUT ARM

October 13, 1999
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Report No: PTS-P-FR-1099

SUMMARY TEST DATA v
W\ Y\
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V@ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "1" (8 V); J1-J2*
sS11 LOG MAG. 521 PHASE
»-9.540 dB 5.800 dB/DIU| »18@.00° 18.08°/DIV CH 2 - §521
I R REFERENCE PLANE
0.80088 mm
MARKER 1
4,8750000800 GHz
182.38°

PHARKER TO HAR
MARKER TO MIN

2  6.327500088 GHz

: : [ L . : c [ S S S 174.17°
4.200000000 GHz 185.000209000 | 4.900000200 GHz 18.000000000
521 LOG MAG. S22 LOG MAG. 3 7.255000088 GHz

»-3.088@ dB 1.900 dB/DIU| »-9.54@ dB 5.088 dB/DIU 172.79°

4 9.3725080088 GHz
188.40@°

S 12.400080080 GHz
198.57°

6 13.537500008 GHz
290.28°

HARKER READOUT

4.863@&03818 : Gl:{z | lﬂiﬂﬁﬁ:aﬂﬁ:ﬁﬁﬁ 4.35003!‘33@63 - GI;Z ‘ 13108;303:030 FUNCTIONS
FREQUENCY | S11 521, PHASE 521, MAGNITUDE 5§22 J

('{ 4.88 GHz -8.2dB -182.30° -125dB -8.0dB

6.33 GHz -10.1 dB -174.17° -1.12dB -10.2 dB

7.26 GHz -8.6 dB -172.79° -1.05dB -9.0 dB

9.37 GHz -10.1 dB -180.40° -1.17 dB -9.6 dB

12.40 GHz -15.3 dB -190.57° -1.12 dB -13.0dB

13.54 GHz -12.8 dB -200.28° -2.13 dB -13.1dB

*J1: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099

AN
)

SUMMARY TEST DATA P M I

W

MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VYOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "1" (5 V); J2-J1*
st1 LOG MAG. 521 PHASE
»-9.540 dB 5.800 dB8/DIV | »180.00° 12.20°/D1V CH 2 - S21
[ S I REFERENCE PLANE
0.8080 mm
HARKER 1
4.875080008 GHz
182.15°

»MARKER TO HAX
MARKER TO MIN

2 6.327580088 GHz

S S S | S S R - R S S S S S 174.13°
4.900008800 GHz 18.000228000 | 4.000000000 GHz 18.000000008
s21 LOG MAG. 522 LOG MAG. 3  7.255080088 GHz

»-3.000 dB 1.90Q dB/DIV | »-9.548 dB 5.000 dB/DIV 173.85°

4 9.372500080 GHz
180.26°

5 12.400000080 GHz
198.535°

6 13.5375800080 GHz
2@p.32°

HARKER READOUT
FUNCTIONS

4.000000000  ONz  15.000000000 | 4.000890000  GHz  18.000000000

| FREQUENCY I S11 S21, PHASE $21, MAGNITUDE 522

4.88 GHz -3.2dB -182.15° -1.28 dB -8.2dB
6.33 GHz -10.1 dB -174.13° -1.20 dB -10.1 dB
7.26 GHz -8.6 dB -173.05° -1.10 dB -9.0dB
9.37 GHz -10.0 dB -180.26° -1.20 dB -9.8dB
12.40 GHz -15.5dB -190.55° -1.15dB -12.9 dB
13.54 GHz -13.9dB -200.32° -2.14 dB -12.2 dB

*J2: INPUT ARM
October 13, 1999
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Report No: PTS-P-FR-1099

TEST DATA

ON

10.2 GHz TO 10.8 GHz
(OTHER FREQUENCIES AVAILABLE FROM 2 GHz TO 18 GHz IN OCTAVE BANDS)

MINIATURE

SINGLE BALANCED
(DOUBLE BALANCED AVAILABLE)

+90°/-90° OR +0°/-180°
BI-PHASE MODULATOR/SHIFTER

WITH TTL CONTROL LOGIC
(ECL AVAILABLE)

PMI MODEL No: PS-90-6012

{DETAILED REPORT ON SERIAL NUMBER: PM203¢5 AND DATA SHEETS
ON SERIAL NUMBERS PM9%306, PM90307, PM90308 AND PM90409}

October 13, 1999

PLANAR MONOLITHICS INDUSTRIES, INC.
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Report No: PT5-P-FR-1099

/mn AN

SUMMARY TEST DATA @P M ' %

MODEL NUMBER : PS-90-6012

SERIAL NUMBER : PM90305

ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*
J1-J2, LOGIC "0" (0 V)

CH1: A -M - .70 dB CH2: B -M - 26.24 dB

1.0 dB/ HREF - 3.00 dB 5.0 dB/ REF - 9.54 dB

CRsSR - J70 dB

+10. QOOGHZ <
K> <
s ] | < <
12 =
L
T
H\\Q\“
"‘-\,.\h
'H\-Q‘\\
o]

STRT +10.200GHz CRASA +10,800GHz STOP +10.8B00GH=z

—MM_I INSERTION LOSS RETURN LOSS
10.20 GHz 0.90 4B 14.0dB
|0 ?ﬂ 10.35 GHz 0.77 dB 17.1dB
0.4 jouscm 0.71dB 20.0 dB
10. (o 10.sscHs 0.68dB 242 dB
nY  1065GH: 0.63 dB 31.3 dB
10.80 GHz 0.70 4B 26.2 dB

*J1: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

aé;’PMl'&“ : '
PTG

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :4+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*
J1-J2, LOGIC "1" (+5 V)

CH1: A -M - 2.05 dB CH2: B =M - 16.03 dB
1.0 dB/ REF - 3.00 dB 5.0 dB/ REF - 9.54 dB
CRSR —-| 2.[05 dB
+10.800GHz
< <> < & <
12 >
wwﬁ
' ]
Mﬁ,ﬂﬂ'—
< 73
STRAT +10.200GHz CASR +10.B00GHzZ STOP +10.800GHz
- FREQUENCY | INSERTION LOSS RETURN LOSS |
10.20 GHz 1.99 dB 26.0 dB
10.35 GHz 1.97 dB 28.9 dB
10.45 GHz 1.97 dB 253 dB
10.55 GHz 1.99 dB 21.0 dB
10.65 GHz 2.02 dB 18.6 dB
10.80 GHz 2.05dB 16.0 dB

*J1: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA

INSERTION LOSS AND RETURN LOSS*
J2-J1, LOGIC "0" (0 V)

CH1: A -M - .71 dB CH2: B -M - 22.73 dB
4.0 dB/ REF - 3.00 dB 5.0 dB/ REF - 9,54 dB
CRSH — A71 dB
+10.800GHz %
<
< RN 2
12 >
4
\'\\*\\—Q‘*&‘
\r\_“.—%
STRT +10.200GHz CRSA +10.800GHz STOP +10.B8B00GHz
| FREQUENCY | INSERTION LOSS RETURN LOSS J
10.20 GHz 0.90 dB 14.2 dB
1035 GHz 0.78 dB 17.1 dB
10.45 GHz 0.72dB 20.1 dB
10.55 GHz 0.70 dB 23.2 dB
10.65 GHz 0.69 dB 24.7 dB
10.80 GHz 0.71dB 22.7dB

*J2: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
INSERTION LOSS AND RETURN LOSS*
J2-J1, LOGIC "0" (0 V)
CH1: A —-M - .71 dB CH2: B —M - 22.73 dB
1.0 dB/ REF - 3.00 dB 5.0 dB/ REF - 9.54 dB
CRBSR ~— 71 dB
+10.800GHz
) o o> < & 1
12 >
L
~
“\—Q\\\‘V\-«r -

STRT +10.200GHz CASR +10.800GHz STOP +10.800GHz

FREQUENCY I INSERTION LOSS RETURN LOSS J
10.20 GHz 0.90 dB 14.2 dB
1035 GHz 0.78 dB 17.1dB
10.45 GHz 0.72 dB 20.1dB
10.55 GHz 0.70 dB 23.2 dB
10.65 GHz 0.69 dB 24.7 dB
10.80 GHz 0.71dB 22.7dB

*J2: INPUT ARM

October 13, 1999
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "0" (0 V): J1-J2*
311 LOG MAG. 521 PHASE
»-9.5480 dB 5.088 dB/DIV | »189.028° 1.88°/DIU CH 2 - 821
S S R B B S R S S REFERENCE PLANE
0.0000 nm
HARKER 1
10.283750888 GHz
178.32°

»HARKER TO MAK
MARKER TO MIN

TIPS S i =i froddebeddeendeioo |l 91 g 350500008 GHz
AR P 2a i N R S S N N N 177.77°
10.203750000 (Hz 19.798750000 | 10.223750000 6Hz 10.798750800Q
s21 LOG MAG. 522 LOG MAG. 3 18.4487500808 GHz
»-3.000 dB 1.088 dB/DIV | »-9.548 dB 5.880 dB/DIV 177.31°
oo e[ fooddendin i b i | 4 10553750000 GHz
o , : P 177.82°

S5 10.65600800888 GHz
176.65°

6 18.798750888 GHz
176.17°

MARKER READOUT
FUNCTIONS

10.203750000 GHz  10.798750000 | 10.203750000 GHz  10.798750000

FREQUENCY | S11 $21, PHASE 521, MAGNITUDE 522

10.20 GHz -32.7dB 178.32° -1.99dB -20.8 dB
1035 GHz -36.9 dB 177.77° -1.94dB -20.7 dB
10.45 GHz -30.9 dB 177.31° -1.91 dB -20.8 dB
10.55 GHz -26.7dB 177.02° -1.97 dB -19.9 dB
10.65 GHz -23.9dB 176.65° -1.98 dB -19.4 dB
10.80 GHz -21.0 dB 176.17° -2.05dB -18.1 dB

*J1: INPUT ARM
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Report No: PT5-P-FR-1099

=T T,
LA,
A IRATAN

SUMMARY TEST DATA %F M I E‘%

MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "0" (0 V); J2-J1*
s11 LOG MAG. s21 PHASE
»-9.540 dB 5.900 dB/DIV| »180.00° 1.808°/DIV CH 2 - 821
- S I REFERENCE PLANE
9.0000 mm
HARKER 1
10.283750080 GHz
178.35°

PHARKER TO HMAX
HMARKER TO HIN

Z 18.352580008 GHz

R S S S S S S [ S S S S S 177.85°
19.203750080 GHz 10.795750000 | 19.203750080 GHz 10.798750000
s21 LOG MAG. 522 LOG MAG. 3 10.4487500080 GHz

»-3.000 dB 1.800 dB/DIV | »-9.548 dB 5.088 dB/DIU 177.31°

4 10.553750088 GHz
177.982°

S 10.650080008 GHz
176.69°

6 108.798756@088 GHz
176.088°

: TR NV e : MARKER READOUT
S S S SO S S-S S A R ot S S B S FUNCTIONS
10.203750008 GHz 10.798750000 | 19.203750000 GHz 10.798750000
_FREM_J 511 S21, PHASE 8§21, MAGNITUDE 522 |
10.20 GHz -21.9dB 178.35° -1.99 dB -31.7 dB
10.35 GHz -23.0dB 177.85° -1.94 dB -36.3 dB
10.45 GHz -23.7dB 177.31° -1.90 dB -30.4 dB
10.55 GHz -24.0 dB 177.02° -1.96 dB -25.0dB
10.65 GHz -23.4dB 176.69° -1.97 dB -22.4dB
10.80 GHz -21.8dB 176.08° -2.03 dB -19.3 dB

*J2: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099

AN AN
SUMMARY TEST DATA @F M ’
MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "1" (5 V); J1-J2*
S11 LOG MAG. 521 PHASE
»-9.540 dB 5.0800 dB/DIV| »-180.00° 1.80°/D1V CH 2 - 521
- E REFERENCE PLANE
0.0008 nm
MARKER 1
10.283750008 GHz
-178.38°

»HARKER TO HAR
MARKER TO HIN

2 10.352500888 GHz

S S S S S S S I S TS S N S S -177.79°
19.203750008 GHz 16.798750000 | 19.203750008 GHz 18.798750000 _
s21 LOG MAG. 522 LOG MA6. 3 10.448750000 GHz
»-3.000 dB 1.808 dB/DIV | »-9.548 dB 5.888 dB/DIV -177.31°

G R RN O S N e e || 4 10.553750008 GHz
| I S O B P -177.80°

S 10.6500000888 GHz
-176.69°

6 10.798750088 GHz
-176.17°

HARKER READOUT
FUNCTIONS

10.203750000 OHz  10.708750000 | 19203750000 GHz 19.798750000

521, MAGNITUDE |
10.20 GHz -15.1dB -178.30°
1035 GHz -16.5dB -177.79° -0.78 dB -17.2dB
10.45 GHz -17.4dB -177.31° -0.76 dB -18.4dB
10.55 GHz -18.7 dB -177.00° -0.79 dB -20.4 dB
10.65 GHz -19.9 dB -176.69° -0.75dB -22.7 dB
10.80 GHz -213 dB -176.17° -0.80 dB -26.5dB

*J1: INPUT ARM

October 13, 1999
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SUMMARY TEST DATA G\?F M I i

Report No: PT5-P-FR-1099

MODEL NUMBER : PS-90-6012
SERIAL NUMBER : PM90305
ENGINEER : Frank Rethmeier
VOLTAGE & CURRENT DRAW :t+5V,-5V @ +68 mA, -2 mA
PHASE SHIFT
REFERENCE "1" (5 V); J2-J1*
S11 LOG MAG. 521 PHASE
»-9.540 dB 5.808 dB/DIU | »-180.80° 1.80°/DIV CH 2 - §21
R I T I REFERENCE PLANE
0.8080 nm
HARKER 1
18.28375080808 GHz
-178.25°

PHARKER TO HAX
HARKER TO MIN

2 18.352500888 GHz
R S S S S S S R SO S S S S S -177.81°
10.20375000@ OGHz 10.798750000 | 10.2083750000 GHz 18.798750000
s21 LOG MAG. 522 LOG MAG. 3 10.448750008 GHz
-177.38°

»-3.000 dB 1.808 dB/DIV| »-9.548 dB 5.08@ dB/DIU

18.553750008
-176.94°

- GHz

S5 10.6500800008
-176.63°

GHz

6 16.798750088 GHz
-176.18°

HARKER READOUT
FUNCTIONS

10203750000 OHz  10.798750000

10203750000 GHz  10.798750000

M S21, PHASE S21, MAGNITUDE
10.20 GHz 1524B -178.25° -0.86 dB -153 dB
10.35 GHz -16.9dB -177.81° -0.79dB -17.4 dB
10.45 GHz 183 dB 17730 0.76 dB -18.5dB
10.55 GHz -20.3 dB -176.94" -0.79 dB -21.2 dB
10.65 GHz 22.5dB -176.63° -0.75dB -23.5dB
10.80 GHz -27.9dB -176.10° -0.79 dB -28.1dB
*J2: INPUT ARM
October 13, 1999
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Report No: PT5-P-FR-1099
PMI
GGG

APPENDIX A

SUMMARY TEST DATA SHEETS
ON
10.2 GHz TO 10.8 GHz
+90°/-90° OR +0°/-180°
BI-PHASE MODULATOR/SHIFTER

WITH TTL CONTROL LOGIC

PMI MODEL No:
PS-90-6012

SERIAL NUMBERS:
PM90306, PM90307, PM90308 AND PM90409

October 13, 1999

PLANAR MONOLITHICS INDUSTRIES, INC.
CORPORATE OFFICE: 6590 WATERS EDGE COURT, NEW MARKET, MD 27704

MANUFACTURING FACILITY: 7311-G GROVE ROAD, FREDERICK, MD 21704
TEL No: 301-662-4700 ® FAX No: 301-662-4938 @ E-MAIL: AMCPMI@AOL.COM @ WEB PAGE: HTTP://WWW.AMWAVE.COM
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' MODEL NUMBER : PS-90-6012 Report No PTs- P—FR 1099

SERIAL NUMBER : PM90306

FORM: PS-1/0993 ¢
]

|

PHASE SB]FI'E'R TEST DATA

JosNo:_ 0308 MopELNO:__[9 ~90 sERIALNO: /90 306
CUSTOMER: Locle b eeof nglm tecanican: CF &,
sPecrFIcaTion:_ A (L —STD YSY ' FREQUENCY RANGE: 10.2-10.8G4;

5V @ Comdt

-V 2.4

INSERTION LOSS YSWR LOGIC

u L ] 471 |
498 (.uS ! o

NOTE: ANY ADDITIONAL TEST DATA WRITE ON BACK PAGE.

TESTED BY:/‘W lEiﬁ

ch@);a 03 m

DATED; q:/Z,OJ / ‘ﬁd)

October 13, 1999
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MODEL NUMBER
SERIAL NUMBER

FORM. PS-1/0993

: PS-90-6012 Report No: PT5-P-FR-1099

: PM90307 //?ﬁ?\\}‘(‘%\
EPMI
NN

PHASE SHIFTER TEST DATA

Jo8no:_ 0308 mopELNo:__[3 -90

CUSTOMER: Lc&éhcgo_‘ ﬂ'gz-[.._m-‘

BERIALNO:_fM 30307

m’mm:m _M):L STD YSY . vEqueNcYmaNGE:_ja2-/0.%4)
V8 Con
- Q Zunf
INSERTION LOSS VSWR LOGIC
0.9 4R Ldf: | )
15048 Qo ¢ | !

NOTE: ANY ADDITIONAL TEST DATA WRITE ON BACK PAGE.

£
TESTED BY: v . .
3
QNQC:IEEEJ& o O

Nm”

DATED: Y /29./9%

October 13, 1999
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' MODEL NUMBER : PS-90-6012 Report No: PTS-P-FR-1099

SERIAL NUMBER : PM90308 NN

M: PS-1/0993

PHASE SHIFTER TEST DATA

sosno:_H030HP mooeLvo:_ 3 -390 SERIALNO: P4 30303
CUSTOMER: L_ock"m:o( Mq«l-‘n Tecemicun;_( &
seecrricaTion: M (L -STD YSY —  meuquency raNGE: (02-10.964)

5y Pz A
“SYE T
INSERTION LOSS VSWR LOGIC
0.97 1.42:) o
2.56 dfs .49t ] ;

NOTE: ANY ADDITIONAL TEST DATA WRITE ON BACK PAGE,

3
TESTED BY: . n28

03 a8
QAQC: §a)

oate: 4/ 29/99

October 13, 1999
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" MODEL NUMBER : PS-90-6012 Report No: PT5-P-FR-1099

SERIAL NUMBER : PM90409 AN

PMI )
fUAA A

FORM: PS-1/0993
PHASE SHIFTER TEST DATA
sonNo:_ A0 308 mopELNe:__ {3 -90 SERIALNO: M 40409

CUSTOMXR: L.ogk&cgo_( ﬂ',gl.‘g TECHNICIAN; G? '

specrFicaTioN: _M (L -STD YSY . = weequency RanG: [0.2-/0.864;

+oV e G4

~5v ¥ 2.4

INSERTION LOSS VSWR LOGIC
0. 19 ¢l L.y ¢+ 1 o
r 1.7 ¢ | !

NOTE: ANY ADDITIONAL TEST DATA WRITE ON BACK PAGE.

£
TESTED BY:

L}
QA/QC: %\Gh oo m

DATED: ’ q/26/63

October 13, 1999
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/11 Report No: PTS-P-FR-1099
@’FMIB% |

APPENDIX B

CONCLUSION
FROM
TEST DATA

ON
10.2 GHz TO 10.8 GHz
+90°/-90° OR +0°/-180°
BI-PHASE MODULATOR/SHIFTER
WITH TTL CONTROL LOGIC

PMI MODEL No:
PS-90-6012

(SERIAL NUMBER: PM90305)

October 13, 1999

PLANAR MONOLITHICS INDUSTRIES, INC.
CORPORATE OFFICE: 6590 WATERS EDGE COURT, NEW MARKET, MD 27704
MANUFACTURING FACILITY: 7311-G GROVE ROAD, FREDERICK, MD 21704
TEL No: 301-662-4700 ® FAX No: 301-662-4938 ® E-MAIL: AMCPMI@AOL.COM ® WEB PAGE: HTTP:/WWW.AMWAVE.COM
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Report No: PT5-P-FR-1099

SUMMARY TEST DATA

MODEL NUMBER : PS-90-6012

SERIAL NUMBER : PM90305

ENGINEER : Frank Rethmeier

YOLTAGE & CURRENT DRAW :+5V,-5V @ +68 mA, -2 mA
CONCLUSION

THE TEST DATA SHOWS THAT THE PHASE SHIFTER PS-90-8018E IS
NOT USABLE OVER THE FULL FREQUENCY RANGE FROM 6 TO 18 GHz.
ABOVE 12 GHz THE PHASE ERROR DOES NOT MEET THE SPECIFICATION
OF £10°,

THEREFORE IT IS SUGGESTED TO ADVERTISE THIS MODEL
FOR THE OCTAVE BANDWIDTH OF 6 TO 12 GHz (PS-90-6012).

ALTHOUGH A LANGE COUPLER WITH A CENTER FREQUENCY OF 13.5
GHz IS USED, THE ACTUAL CENTER FREQUENCY OF THE USABLE
FREQUENCY BAND OF 6 TO 12 GHz IS OBSERVED AT 9 GHz. THE COUPLER
IS DETUNED. THE REASON FOR THIS IS THE PIN DIODES WHICH LOAD THE
COUPLER. : .

IN ORDER TO DESIGN A 6 TO 18 GHz PHASE SHIFTER IT IS
SUGGESTED TO USE A LANGE COUPLER WITH A HIGHER CENTER
FREQUENCY.

October 13, 1999
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