Rpt No: TR1-PS-BB-1208-WEB

TEST REPORT

ON

9TO 11 GHz
PHASE SHIFTER

PMI MODEL No:

PS-360-DC-1 OPTION 911

Serial Number: PM805102

DESIGNED
BY
BRENT BAKER, ASHOK GORWARA, KEVIN SIMMS

TESTED
BY
BRENT BAKER

REPORTED
BY
BRENT BAKER

MAY 25, 2008

PLANAR MONOLITHICS INDUSTRIES, INC., 7311-F Grove Road, Frederick, MD 21704
Tel: 301-662-5019 e Fax: 301-662-1731 e Email: sales@planarmonolithics.com
Website: http://www.planarmonolithics.com
IS09001 : 2000 CERTIFIED

Page 1 of 28



PMI TEST REPORT
PMI MODEL: PS-360-DC-1 OPTION 911 (PMI
May 25, 2008

TABLE OF CONTENTS

o Key Features .....cooooiiiiiiiii i r s e 3
e SpecCificationNs ......ccoiiii e 3
e Environmental Ratings .........ocoiiiiiiiiiiii e 4
o Product Feature ..o s n e 5

o Outline Drawing ....cc.ciieiniiiiiiiiii s s 6
e Functional Block Diagram ..........c.ccoeiiiiiiiiiiiirir s e 7
o S Parameters @ 0°..... ..o 8

e SParameters @ 1.4 C ..o 9

e S Parameters @ 2.8 C....c.ciiiiiiiiii e raaan 10
e S Parameters @ 5.6 C.....c.oiiiiiiiii e 1
e S Parameters @ 11.25 © ... e 12
o S Parameters @ 22.5 °.......ccoiiiiiiii e 13
o S Parameters @ 45°.......ciiiiiiiiii e 14
o S Parameters @ 90 °.......couiiiiiiii 15
e S Parameters @ 135 C.enriniiii i e 16
e S Parameters @ 180 C......o.oniiiiiii i e 17
e S Parameters @ 225 ©......ccoiiiiiiiiii e e 18
o S Parameters @ 270 C......ccoiiiiiiiiiiai e 19
o S Parameters @ 315 ...ouirniiiiii s 20
o S Parameters @ 359.6 °.......coiiiiiiii 21
e Carrier & Sideband Rejection @ 9 GHz............ccoiiiiiiiii 22
e Carrier & Sideband Rejection @ 10 GHz...........cccciiiiiiiiiiii e 23
e Carrier & Sideband Rejection @ 11 GHz...........ceiiiiiiirieeeeee 24
© PMtO AM WOISt Case .....couvuiiniiiiiiiriiiiaeirrasans s s s s s nsa s s e s s s n s s nnnas 25
e Harmonics @ 10 GHz ..o e s e e s 26
e Speed Data—01to 180 ° Phase Shift ..........ccoceiiiiiiiii e 27
L =53 4 0 - |- PP 28

PLANAR MONOLITHICS INDUSTRIES, INC., 7311-F Grove Road, Frederick, MD 21704
Tel: 301-662-5019 e Fax: 301-662-1731 e Email: sales@planarmonolithics.com
Website: http://www.planarmonolithics.com

Page 2 of 28



PMI TEST REPORT NN

PMI MODEL: PS-360-DC-1 OPTION 911 (PMI
May 25, 2008 AN
PHASE SHIFTER

KEY FEATURES:

® Flat Response PHASE SHIFTER

® 360° Phase Shift MODEL NO' P8.380.0C.3

. High Speed a .lRIALNg :::7151211

® Lower Insertion Loss ()3-

® Small Size-1.75" x 2.36” x 0.5” with

Connectors

Low Power Consumption

SPECIFICATIONS:

s FREQUENCY RANGE 9TO 11 GHz

= INSERTION LOSS 12 dB Maximum, Typically 10 dB Maximum

s VSWR INPUT/OUTPUT 2.0:1 Maximum

= PHASE ERROR <10° Absolute Error Typical

= TRANSLATION RATE 500 KHz (4 Most Significant Bits)

s CARRIER SUPPRESSION > 20 dBc Typical

= SIDEBAND SUPPRESSION > 15 dBc Typical

s PM/AM +2 dB Max.

s DC POWER +12 VOLTS@250mA (Max.), -12 VOLTS@20mA(Max.)
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ENVIRONMENTAL RATINGS:
Temperature: -55 °C to +85 °C Operating

| -65 °C to +125 °C Non-Operating
| 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
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REVISIONS
DESCRIPTION o] rev. oescRPTION oo APPROVED
PMI MODEL NO.: PS—360—DC—1 OPTIONS: 911 IS AN B—BIT DIGITAL CONTROLLED PHASE = mommm_mzoph memwmomm 0s/te/08
SHIFTER OPERATING FROM THE 9 TO 11 GHz FREQUENCY RANGE. THE PHASE SHIFTER A — 08/13/08
HAS A 360" RANGE AND IS HIGH SPEED.
SPECIFICATIONS o GRS
® FREQUENCY RANGE: - -« -vvvn--. -9 TO 11 GHz MINIMUM SMA FEMALE 2¢
- 0.38 FOR SMA FEMALE
® INSERTION LOSS: -~ -----.-.-12.0 dB MAXIMUM, 10 dB TYPICAL 0.50 FOR SMA MALE 038 |-
® VSWR: o ooevee e .2.0:1 MAXIMUM
® ACCURACY (MAXIMUM): -« -~ . £12° MAXIMUM
+9° Typical |@
® PM/AM (MAXIMUM): - -~ - %2 dB MAXIMUM
® TRANSLATION RATE: ------------.-0 TO 500 kHz MINIMUM _ P
® CARRIER SUPPRESSION: -« ... ... MAIN BAND: >20 dB Typical ] PHASE SHIFTER & H ook
. i o \
® SIDE BAND SUPPRESSION: - ----- -MAIN BAND: >20 dB Typical 175 150 ﬂ—%ﬁ i i ] I
i q CPTON W 011 —/ 142 .0 A i
— 0.88 mm”..
0.88 PART HEe 3 m mmw
P\ 2N
4 o
PERFORMANCE CHARACTERISTICS _O / .\\ ﬂ MAUNTING
IRF
PHASE SHIFT POWER HANDLING CAPABILITY RS
RANGE: 360" IN 256 STEFS “__mw_%uﬂ._.;»znm 1.60 / - 0.22
CONN. 14 PIN
nw,_zmr__mm_. 8 BIT TIL DEGRADATION: +13 dBm 1.85 MW NIL-C-28748 050 —
SWITCHING SPEED SURVIVAL POWER: +30 dBm
50% TTL TO WITHIN 500 nS MAX FUNCTION
10° DF FINAL PHASE VALUE: o A = o
HARMONICS: >20 dBe typ. (9—11 [GHz) ] [T
>20 dBe typ. (9-11 [GHz) +12V £ 5%, 250 mA < 12y
D 1.4 _EW
—12V £ 5%, 20 mA £ 25
F (X
H s
OPTIONS: : a
L1 T T pnee— "OPTIMIZED FOR 6 TO 18 GHz g o
® 7O2BA: oo .CUSTOMER SPECIFICATIONS 5 L
ENVIRONMENTAL RATINGS: B W PLANAR MONOLITHICS -Zbcmamm ..z_ﬂ.
® TEMPERATURE: .......—B5C TO +85C (OPERATING) 7311-G GROVE ROAD
—65'C TO +125C (STORAGE) 01-88
® HUMIDITY:: - oo MIL—STD—202G, METHOD 103B COND. B (96 HRS AT 95%)
(I 0 by ( S MIL—STD—202G, METHOD 213B COND. B (75 G, 6 MSEC) .
® VIBRATION: - -+ ooenonn MIL-STD—202G, METHOD 204D COND. B (0.06" DOUBLE —
AMPLITUDE OR 156, WHICHEVER IS LESS) - mmmmrwﬂom_w,mmﬂm
® ALTITUDE: : <....MIL—STD—202G, METHOD 105C COND. B (50,000 FT.) L e OPTION: 911
L] ._.m—..:UMm_}._.C_um OJ‘D_..m, ..... -MIL—STD—202G, METHCD 1070 COND. A L RS R HeES PUL §-18/08] 9 TO 11 GHz DIGITAL nc_,.._._.xo_:_nmu PHASE SHIFTER
NOTE: SPECIFICATIONS WILL VARY OVER CPERATING TEMPERATURE D s o S2E | Fock o, 793 . rev
NOTE: THE ABOVE SPECIFICATIONS ARE SUBLECT TO CHANGE OR REVISION A o — Al OZXZIB 100-7735-001 A
sz N:S | s 1 OF 3
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OUTLINE DRAWING

REVISIONS

DESCRIPTION = o [ oo Tis

[ Al SEE ECN #08-006 | 5/18/08
PMI MODEL NO.: PS—360—DC—1 OPTIONS: 911 IS AN 8—BIT DIGITAL
CONTROLLED PHASE SHIFTER OPERATING FROM THE 9 TO 11 GHz FREQUENCY RANGE.
THE PHASE SHIFTER HAS A 360" RANGE AND IS HIGH SPEED.

MECHANICAL OUTLINE

RF CONNECTOR
SMA FEMALE 2X

1
g |

0.38 FOR SMA FEMALE
0.50 FOR SMA MALE

WORBLITICS Q./Lm

PHASE SHIFTER
PIN A
1.75 1.50 MODEL NO: PS-380-DC—1 n\l
DPFTION NO: B11 [ 1.47 -] \_..\
— ) £ o
SERWAL NOD: w D.mm .m. Da
J3| —1 8
0.88 PART NO: = & 5 g
=1 o..onu.
—\\ /| E P
O - \ — ® MOUNTING
SURFACE

1.60 / 0.22
CONN. 14 PIN

1.85 IAW MIL—C—28748 ~— 0.50 —
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serROS e PS—360-DC-1
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XXX +0.020 CHECKID STE [ FSCM N, oL REV.
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FUNCTIONAL SCHEMATIC

REVISIONS

DESCRIPTION o] e escrmon [ om “5...3

[ Al SEE ECN #08-006 | 5/18/08
PMI MODEL NO.: PS—360—DC—1 OPTIONS: 911 IS AN 8—BIT DIGITAL
CONTROLLED PHASE SHIFTER OPERATING FROM THE 9 TO 11 GHz FREQUENCY RANGE.
THE PHASE SHIFTER HAS A 360" RANGE AND IS HIGH SPEED.

FUNCTIONAL BLOCK DIAGRAM

n& DILSB) E F H J K N L(MSB)
— PHASE SHIFTER
RF INPUTe 0—-8 BITS e RF OUTPUT

360°

+12 V GND —-12 V
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CARRIER & SIDEBAND SUPPRESSION @ 9 GHZ

2.5 KHz TRANSLATION

i Agilent  185:58:16 May 11, 2088
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CARRIER & SIDEBAND SUPPRESSION @ 11 GHZ

2.5 KHz TRANSLATION

i Agilent  18:52:05 May 11, 2088
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PMI TEST REPORT
PMI MODEL.: PS-360-DC-1 OPTION 911 (
May 25, 2008

FORM: 023-PS-DTA

5 1 7
PLANAR MONOLITHICS INDUSTRIES
7311-G GROVE ROAD, FREDERICK, MD 21704
TEL: 301-631-1579 FAX: 301-662-2029
URL: WWW.PLANARMONOLITHICS.COM
EMAIL: SALES@PLANARMONOLITHICS.COM

SUMMARY TEST DATA ON

PHASE SHIFTER
CUSTOMER: JOB NO:
MODEL NO: _PS-360-DC-1 TESTED BY: B. Baker
OPTION NO: 911 FREQUENCY: 9-11GHz
SERIAL NO: _PM805102 DATE: 05/13/08
TEST SPECIFIED MEASURED | REMARKS
ITEM NO: PARAMETERS VALUE VALUE QA/QC
1 VSWR INPUT 2.0:1 MAXIMUM | 2.0:IMAX.
2 VSWR OUTPUT 20:1 MAXIMUM | 2.0:IMAX.
3 INSERTION LOSS 12 dB MAXIMUM | 10 dB MAX.
4 PHASE ERROR +12° MAXIMUM 9° MAX.
-15dBc
5 HARMONICS - 15 dBc MAXIMUM N
5 CARRIER SUPPRESSION | oo | -19.dBc
MAX.
] SIDEBAND SUPPRESSION | _ oo | - 19.dBe
MAX.
TRANSLATION RATE (4 500 KHz
12 MOST SIG. BITS) 500 KHz MINIMUM MIN.
CURRENT DRAW @ + 12 240 mA
13 Pieio 275 mA MAXIMUM Y
CURRENT DRAW @ - 12
14 Vol 20 mA MAXIMUM | 10 mA MAX.
PRODUCTION MANAGER APPROVAL: DATED:
QA /QC APPROVAL.: DATED:
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