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ODEL NUMBER PS204-1G2G-8B-SFF IS A 1.0 TO 2.0 GHz 8 BIT DIGITALLY
ROLLED PHASE SHIFTER WITH CAPABILITY FOR PHASE SHIFTING FROM 0° TO

204°, WITH RESOLUTION AS FINE AS 0.8°.

MADE IN USA
FSCM 05XQ0

PHASE SHIFTER

1.0TO 2.0 GHz

MODEL NO:_PS-204-1G2G-8B-SFF
SERIAL NO:___ PL17334/1524
J1INPUT OUTPUT J2

June 10, 2015

Designed by: PMI Engineering
Tested and Reported by: Kevin Mansfield
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Product Feature Drawing

DESCRIPTION

PHASE SHIFTER WITH CAPABI|
RESOLUTION AS FINE AS 0.8

SPECIFICATIONS

PMI MODEL NUMBER PS-204-1G2G-8B-SFF ISA 1.0 TO 2.0 GHz 8 BIT DIGITALLY CONTROLLED

ORIGINAL RELEASE e/

LITY FOR PHASE SHIFTING FROM 0° TO 204°, WITH

MECHANICAL OUTLINE

& SLIM-LINE DESIGN

ENVIRONMENTAL RATINGS

PIN 1— 1,00 —]
o FREQUENCY RANGE 1.0TO 2.0 GHz [oes
« RF INPUT POWER 10 dBm T
 PHASE CONTROL RANGE 204 TYP PIN NO:[J3 PINFUNCTIONS]|  of, _Lmﬂ 7@&...::::00:00 ]q
, 1 GND l ¥ .
o LsB 08
2 N/C

o SWITCHING SPEED 1 s, 500 ns TYP 5 e 02s —132—]
© INSERTION LOSS 6.0 dB TYP 4 GND SMA FEMALE
« AMPLITUDE ERROR: +1.0 dB MAX 5 08 2 PLACES)
o PHASE FLATNESS £10.0° MAX 2 =
« CONNECTORS (RF), SMA FEMALE 8 64 200
« CONNECTORS (CONTROL): —— 15 PIN SUBMINIATURE D (MALE) g 28 1,800 l—o.00

MATING CONNECTOR SUPPLIED [ %6

RF IMPEDANCE: n 812
b e 2 102 Rl
. VSWR 251TYP 5 o
« LOGIC BITS 8 (SEE PIN FUNCTION TABLE) 7 e
« LOGIC TTL COMPATIBLE 15 WC
« POWER SUPPLY: +12VTO +15V @ 50 mA TYP
o SIZE: 2.00° X 2.10° X 0.50" 1350 )
¥ ] 210 PHASE SHIFTER

o FINISH BLUE EPOXY POLIMIDE COATING IAW - 1070 20 Ghz

MIL-C-22750, TYPE | OVER EPOXY POLIMIDE

-P- )
PRIMER IAW MIL-P-23377, TYPE |, CLASS 1 OR 3. Pl
¢4 PLACES> 1

FEATURES s

e SINGLE POSITIVE VOLTAGE SUPPLY OPERATION T
e LOW DC CURRENT CONSUMPTION

PMI CONFIDENTIAL AND PROPRIETARY

PLANAR MONOLITHICS INDUSTRIES, INC.
7311-F GROVE ROAD
FREDERICK, MARYLAND 21704 USA

® TEMPERATURE:

TEL: (301)-662-5019, FAX: (301)-662-1731

-40 °C TO +85 °C (OPERATING)
WEB: www.pmi-rf.com, EMAIL: sales@pmi-rf.com

® SHOCK MIL-STD-202F, METHOD 2138 COND. B il Sl

« VIBRATION: MIL-STD-202F, METHOD 204D COND. B

 ALTITUDE MIL-STD-202F, METHOD 105C COND. B e sg 2(?4U1Cg2FGEggUSRFE

i AT Y -STD- i St

« TEMPERATURE CYCLE MIL-STD-202F, METHOD 107D COND, A i 107020 GHz PHASE SHIFTER

" B OPERATING T

HOTE THE AB 70 CHAVGE O REVSON "
- 05XQ0 27025102 1

N -5 [ Touser 10F 1
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Summary Data

IT-II-EEI\/?-IIQIIO PARAMETERS SPECIFIED VALUE RETSEUSI:I-TS gé
1 Frequency Range: 1.0to 2.0 GHz 1.0to 2.0GHz
2 RF Input Power 10 dBm 10 dBm
3 Phase Control Range 204° TYP 203.6°
4 LSB 0.8° 0.75°
5 Switching Speed 1 ps MAX, 500 ns TYP <300 ns
6 Insertion Loss 6.0dB TYP 49dB
7 Amplitude Error +1.0 dB MAX +0.3dB
8 Phase Flatness +10.0° MAX +6.7°
9 Impedance: 50Q Pass
10 VSWR 251TYP 1.9:1
11 DC Voltage +12V to +15V @ 50mA TYP +12V to +15V @ 39mA
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Phase Plot

Phase Settings
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Loss Plot

Insertion Loss at Phase Settings
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Insertion Loss and Return Loss

File ‘iew Chanmel Sweep Calbration Trace Scale Marker System  Window  Help

-1 .
dE} :

(L00cH oM 80,00 1: 1.000000GH= -4 4679 dB
Thaey 1:  1.025000/GHz | -10.163 dB
M} 135.00 =1 1 3000001 GH= 34 071 -
O00dB
B 0L hehd

90.00 ]
DDDPéaseU W

45.00

0.00

L45.00

1
L9000 =
¥ \____ﬂ”’r—rj\'\‘\-\ ff—ff—“'—ff
L135.00
J—— ‘_\_\_'_'_/
L180.00
——
228 a0 \ [—
>Ch1: Start 1.00000 GHz — — —— Stop 2.00000 GHz

Cont. CH1: B21/M |C 2-Paort LCL
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0° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||3-EUU deg E Autoscale _ _ -

(Gl 1: 1.000000/ GHz | -13.381dB
B0 1: 1.0000000GH= | -4.4500 dB
1: 1.025000GHz | -10.160dB
560 1 1 800000 GH= 22 177 m°
450 e
Y
400
320
240
’
150 o
T \__/f;—x\ f—*/
0.80
R |
0.00 A
Lo.an \ I —
»Ch1: Start 1.00000 GHz — — —— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

0.8° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

L e ey e e—

dB/ 720 e 1: 1.000000 GHz -13.599 dB
M B4l 1- 1 000000 GH -4 4473 dB
1: 1.025000 GHz -10.174 dB
560 = 1 500000 GH= 210149 m|m°
440 e
T
4100
120
2.40
]
1.60
1 \u//_/———\ f/
0.80
|
0.00 -
L.50 \ R —
>Chl: Start 1.00000 GHz — — —— Stap 200000 GHz
I Cont CHI1: B21/M C 2-Part Lol
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1.6° Phase

Typical Characteristics

PS-204-1G2G-8B-SFF

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||3-EUU deg E Autoscale _ _ -

N 1: 1.000000/GHz | -13.627 dB
ca 1:|  1.0000000GHz | -44502 dB
1: 1.030000/GHz | -10.187 dB
560 1 1 500000 GH= 15215 ©
480 S5
T
400
320
240
! 7
150
. 1 \J/F——\\ /,_,—a-—”_/f
R
0.00 2
Lo.an \ I —
>Chi: Star 1.00000 GHz — — — — Stap 200000 GHz

I Cont CH1: 521/M | ¢ 2-Port

LCL

3.2° Phase

File Wew Channel Sweep Calbration Trace Scale Marker System  Window Help

e e I N W

o | [EE TT_ 1.J00000GHz | -13.673 dB
0 1| 1000000/GH> | -4 4405 dR
1:|  1.940000{GHz | -10.201 dB
560 — 1500000 GH= 2 D53g °
- 4.80 ——
SZZDPAaseU T
4.00
320 — e P iy I
2.40
1
1.60
0.60 T \‘—/f\“ /’”ﬂfﬁ
1
0.00
.
F0.80
»Ch1: Start 1.00000 GHz == =—=—— Stop 2.00000 GHz

I Cont CH1: 521/M C 2-Port

LCL
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6.4° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||3-EUU deg E Autoscale _ _ -

B [ 1: 1.000000/GHz | -13.771dB
M 640 || : 1.0000000GH= | -4.4371 dB
" 1: 1.045000[ GHz 10242 dB)
5 RO 1 1 800000 GH= 64022 °
480 I———
400
320
240
1
150
\ [ |
oa | ] "]
[—
0.00
\ R
H0.80
»Ch1: Start 1.00000 GHz — — —— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

12.8° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

e ey e e—

o5y e [ 1: 1.000000 GHz | -14.000 dB
M £2 50 1 1.000000GH -4 4188 dB
1: 1.050000 GHz | -10.329dB
42,80 =1 1300000 GHz 12847 °
32.60 iwf —
22.80
12.80 g
2580
1
L7 20 =
T \v/f_—ﬁi‘* L
F17.20
\h\-‘\—\_.d—'
F27.20
F37.20
»Ch1: Start 1.00000 GHz — =——— Stop 2.00000 GHz
I Caont CH1: B21/M C 2-Port LCL
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16° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||‘\E 000 deg E Autoscale _ _ -

[[eo0 hem 1: 1.000000/ GHz | -14.135dB
o600 1: 1.0000000GH= | -4.4136 dB
1: 1.050000 GHz | -10.387 dB
a6 00 1 1 800000 GH= 14 072 °
36.00 ——— —
26.00
1600
6.00
1
H4.00
\_/
F24.00
F34.00
»Ch1: Start 1.00000 GHz — — —— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

25.6° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

T e Ry e—

- | [ 1:  1.025000GHz | -14.471 dB
M s 6o 1- 1 000000 GH -4 3996 dB
1: 1.060000 GHz | -10.387 dB
55,60 =1 1300000 GHz 25260 °
45.60 S — —
3560
2560 r
15.60
]
560 —
F4.40 ’é—‘* [ —
\_\_/
114.40
\ | T
F24.40
>Ch1 Start 100000 GHz — ——— Stop 200000 GHz
I Cont CH1: E21/M C 2-Port LCL
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32° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||32 000 deg E Autoscale _ _ -

200 e 1: 1.040000 GHz | -14.684 dB
s 00 1: 1.0050000GH= | -4.3746 dB
1: 1.075000 GHz | -10.737 dB
B2 00 1 1 800000 GH= 17 562 °
5200 ]
42.00
32.00
200
1
12.00
/_L___\
200 : ISy —
\\;__d-/—/
k8.00
F18.00 F\'\ /f
»Ch1: Start 1.00000 GHz — — —— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

48° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

e Ry e—

a5y FE00 Ea 1: 1.050000GHz | -15.163 dB
M _— 1 1 000000 GH -4 3309 dB
1: 1.110000GHz | -11.126 dB
.00 = 1 500000 GH= 49 004 °
o0 ———————— —
55.00
98.00 I S R I
35,00
500 -
/—’_"L\_‘-\_
15.00 T \ - —
\“\\___/
8.0 —
L2 00 //
>Ch1: Start 100000 GHz — — —— Stop 200000 GHz
| cone  cHi: Bziim C 2-Port LoL
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51.2° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||51 200 deg E Autoscale _ _ -

10720 Thsan 1: 1.055000 GHz -15.277 dB
51 20 1: 1.000000|GHz -4 3306 dB
1: 1.135000 GHz -11.159 dB
120 1 1 3000001 GH= 52340 °
20— —
1.20
120 v —
41.20
31.20 -
/—”’J\_
120 : I |
\x—j
11.20 ———]
1.20 /
>Ch1: Start 1.00000 GHz ———— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

64° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

e ey e—

o5y (11400 hEa 1: 1.060000GHz | -15.766 dB
M 0400 1- 1 000000 GH -4 3146 dB
1: 1.140000GHz | -11.349dB
G400 = 1 500000 GH= 645 655°
paon | ————— ]
7400
B4.00 —— I
E4.00
44.00 1
=
34.00 /1J i
! ——
2400
1400 //
>Ch1: Start 100000 GHz — —— — Stop 2 00000 GHz
| cone  cHi: Bziim C 7-Port Lol
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80° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||EU 000 deg E Autoscale _ _ -

[rz000 e 1 1.075000GHz | -16.347 dB
2000 1 2.0000000GHz | -4 3165 dB
1 1.160000 GHz | -11.751dB
110.00 1 1 800000 GH= 27 093 "
100.00 — —
| —
50.00
B0 00 I — —— I
70.00
G000 1
/—/—‘_V_‘—‘\
5000 L ———
/—L ] ]
40.00 /ﬁ*
30.00
»Ch1: Start 1.00000 GHz — — —— Stop 200000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL
96° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

e Ry e—

|0 [ 1:]  1.090000{GHz | -16.775 dB
M 136.00 1- 2 000001 GH -4 3320 dB
1: 1.225000GHz | -12.151dB
126.00 = 1 500000 GH= 94 358 °
116.00 — ey e —
[ [
[105.00
96.00 i —
B6.00
76.00 T
/‘fix\_
66.00 + — ]
/ﬂ \ T
56.00 ——
46.00
>Chl: Start 1.00000 GHz — — —— Stop 2 00000 GHz
I Cont CHI1: B21/M C 2-Part Lol
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102.4° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale

142.40

132.40

122.40

112.40

102.40

92.40

52.40

22.40

62.40

52.40

fisz40 [g=ay

Fief Level ||1 02.400 deg E

1: 1.110000 GHz | -16.911dB
1 2.0000001GHz | -4 3387 dB
1: 1.225000 GHz | -12.241 dB
1| 1 400000 GH= 104.95°
L D e
— | — f— |
.
/‘_____V_x\
=y — ]
»>Ch1: Start 1.00000 GHz ———— Stop 2.00000 GHz
LCL

I Cont CH1: B21/M | ¢ 2-Port

112° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

Scale

Retf Lewel ||7 12.000 dey E

o |0 [ 1] 1.{15000/GHz | -17.406 dB
M 52 00 1- 2 000001 GH -4 3476 dB
1: 1.230000GHz | -12.445dB
142.00 =1 1300000 GHz 114 74 °
132,00 —_— ]
l——"] [—————F
122,00
112.00 ] I —
‘—-a__\_,_;_,_/"_' |
102.00
52.00 3
52.00 /—LRX\
72.00 -
200
>Ch1 Start 100000 GHz — ——— Stop 2 00000 GHz
I Cont CH1: E21/M C 2-Port LCL
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128° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||T2Ei 000 deg E Autoscale _ _ -

[r7o00 hem 1: 1.885000 GHz | -16.052dB
6600 1: 2.000000|GH= -4 3582 dB
1: 1.250000 GHz | -12.§61 dB
153.00 1 1800000 GH= 13096 °
14500 — e E—— e e—
138.00
% |
128.00 e I
1""*—\_\_;4_,_——/  —
118.00
103.00 ;
— | N
B3.00 =
B5.00
75.00
>Ch1: Start 1.00000 GHz ———— Stop 2.00000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

144° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

I e e e——

| [ 1:[  1.910000/GHz | -14.430 dB
M 1 ad00 1- 1 000000 GH -4 4416 dB
1: 2.000000{GHz | -12.853 dB
17400 =1 1300000 GHz 146 87 °
164.00 = ————
| I ——
154.00
144.00 | ] —
L ———
134.00
124.00
Lt ] i
114.00
104.00
34.00
>Ch1° Start 100000 GHz = = =—— Stop 2 00000 GHz
I Cont CH1: B21/M C 2-Pon LCL
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Typical Characteristics
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Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLeval ||T 60.000 deg E

1000 ThEm 1: 1.955000/GHz | -13.450dB
b00.00 1: 1.0000000GHz | -4 5127 dB
1: 2.000000|GHz | -12.535dB
130,00 1 1 3000001 GH= 162 73 °
130,00 = —
170,00
160.00 S R B
L [———— ]
150,00
140,00
1 F
130,00 e E— -
L] \
120,00
11000
>Ch1: Start 1.00000 GHz — —— — Stop 2.00000 GHz

I Cont CH1: B21/M | ¢ 2-Port

LCL

176° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

Scale Ret Lewvel ||7 76.000 deg E

d5 FeB00  aER 1: 1.995000GHz | -12.389dB
Ml 1| 1000000/GH> | -4 6338 dR
1: 1.000000GHz | -11.558 dB
205.00 S E 1 300000 GH= 1770
196.00 S — E—
‘/ pa—
185.00
176.00 e I E——
L j_‘“—ﬁ_(__(
166.00
15600 3
146.00 —
135.00 /—
126.00 |
>Ch1: Start 1.00000 GHz — — —— Stop 200000 GHz
| cone  cHi: Bziim C 2-Pont Lol
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192° Phase

Ble View Channel Sweep Cadbration Trace Scale Marker System  Window Help

Scale RefLevel ||'HSEi 000 deg E Autoscale _ _ -

EE 1: 2.000000{GHz | -11.406 dB
Hea.0n 1: 1.0000000GH=z | -4 8(74 dB
1: 1.000000 GHz | -10.634 dB
l133.00 1 1 800000 GH= 147 95 °
L145.00 S —— —
/ -
L1g8.00 |
Hea00
m._‘___d_,——f—'_‘_f_ ‘h—q__‘_\q‘___
H78.00
Hes.00 /,57
H9g.00 —
F208.00
P
t218.00
»Ch1: Start 1.00000 GHz — — —— Stop 200000 GHz
I Cont CH1: B21/M | ¢ 2-Port LCL

204° Phase

File wview Channel Sweep Cabraton Trace Scale Marker System  Window Help

e Ry ee—

[ [ 1:  2.900000{GHz | -11.348 dB
M L1600 1- 1 000000 GH -4 9410 dB
1: 1.000000GHz | -10.105dB
L126.00 > 1 300000l GH= 14697 °
H36.00 / —
Ha6.00 |
H56.00
[ —— —

e I ‘_H\_“*—HR_R
HB6.00
H76.00 /7
H186.00 ——

—
136.00
F206.00
>Ch1 Start 100000 GHz — ——— Stop 2 00000 GHz
I Cont CH1: E21/M C 2-Port LCL
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For
G FEA | ME : #' /'/ PS-204-1G2G-8B-SFF

Switching Speed

Delay On

200ns per Div.

-2 Agilent Technologies Sat Jan 76 05:12:44 2012

19,99k 200.0%/ Auto MeE 2 1.071%

00: 1
1.00:1

Channel 1 (Yellow): RF Signal

Channel 2 (Green): TTL Input from Signal Generator
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Typical Characteristics

For
G FEA | ME : #' /'/ PS-204-1G2G-8B-SFF

Switching Speed

Delay Off

200ns per Div.

%% Agilent Technologies Sat Jan 28 051362 2012

Bute ME 1.00Y

Agilent

ments Menu

Fall(1)

Channel 1 (Yellow): RF Signal

Channel 2 (Green): TTL Input from Signal Generator
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