AN Typical Characteristics
PMID For

W PS-85M4G-8B-SFF

PMI MODEL NUMBER PS-85M4G-9B-SFF IS A 0.085 TO 4.0 GHz DIGITALLY

CONTROLLED ANALOG PHASE SHIFTER WITH CAPABILITY FOR PHASE

SHIFTING FROM 0° TO 360°. THE UNIT CONSISTS OF AN ANALOG PHASE

SHIFTER AND A DIGITAL-TO-ANALOG CONVERTER. EIGHT LOGIC INPUT
LINES ALLOW 256 DISCRETE VALUES OF PHASE.
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e ] ] |
DESCRIPTION

PMI MODEL NUMBER PS—85M4G-8B—SFF IS A 0.085 TO 4.0 GHz
DIGITALLY CONTROLLED ANALOG PHASE SHIFTER WITH CAPABILITY FOR
PHASE SHIFTING FROM 0° TO 360°. THE UNIT CONSISTS OF AN I
ANALOG PHASE SHIFTER AND A DIGITAL—TO—ANALOG CONVERTER. 3%
EIGHT LOGIC INPUT LINES ALLOW 256 DISCRETE VALUES OF PHASE.

SPECIFICATIONS

I e obter on can
® FREQUENCY RANGE:: .0.085 TO 4.0 GHz TP - o
- an
® CONTROL - +«--- -8 BIT TIL —I
SMA CONNECTOR
© INSERTION LOSS . .. -13dB MAX e Q Q
® PHASE SHIFT- «--cvovo - i \

e AMPLITUDE ERROR

:8
83
3
—
;

® PHASE SHIFT ERROR - - <. 210" TYP.
® SWITCHING SPEED « -« :vovovnennicnins .500 nsec MAX.
® POWER SUPPLY an DIGITAL PHASE SHIFTER
Vs +15V @ 250 mA TYP MODEL NO: PS—B5MAG-8B~SFF
-V ~15V © 50 mA TYP e :gf
@ SIZE:+ «eovrreiaaai i 495" X 3.38" X 1.00" )
@ WEIGHT:: « e e e eeeeeieneeeenaneneae s 8D | //é
® CONNECTORS (RF)- -+ SMA FEMALE B E ]
® CONNECTOR (CONTROL): « -« -« - v veveee s 15 PIN SUBMINIATURE D (MALE)
® TEMPERATURE: <« -+ +vvoveesnennnenin s 0C TO +50° C e —
OFINISH s oesorsevecnnsnnsnansnnisss g%)ufm?éol:yw POLIMIDE PN LETIER uw:
MIL—C—22750,TYPE | IR
OVER EPOXY POLIMIDE o
PRIMER |AW MIL-P-23377, oo wevrs |
TYPE |, CLASS 1 OR 3. oo wevrs |
] PMI CONFIDENTIAL AND PROPRIETARY
LOGC INPUTS
—— PLANAR MONOLITHICS INDUSTRIES, INC.
-] 7311-F GROVE ROAD RN /7
- FREDERICK, MARYLAND 21704 USA
ENVIRONMENTAL RATINGS +mw TEL: 301-862-5019 FAX: 301-662-1731
ST WEBSITE: www.pmi-rf.com
© TEMPERATURE: - - - - -+« - - -55'C TO +85'C (OPERATING) e E-MAlenlu@gm:mmm
—65C TO +125C (STORAGE) 1SO 9001 CERTIFIED
Nl s s MIL-STD-202F, METHOD 1038 COND. B el PRODUCT FEATURE
- MIL-STD-202F, METHOD 213B COND. B ALL DIMENSIONS ARE IN INCHES eons
- - MIL-STD—202F, METHOD 204D COND. B T — = PS—85M4G—8B—SFF
e s ha MIL-STD—202F, METHOD 105C COND. B X0 £0.010 BUTF /15| 0.085-4.,0GHz, 0°—-360°" PHASE SHIFTER
. TURE CYCLE: - - - MIL-STD-202F, METHOD 107D COND. A o T I "
NOTE: SPEGRCATIHS WL VARY OHER PERTHG TDTRATR A| 05XQ0 27028991 11
. —— -] sour N:S | [ser 1 OF 1
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Data Taken at -10 dBm Input Power

Test - QA
item No Parameters Specified Value Measured Value ac
1 Frequency Range 85 MHz TO 4 GHz 85 MHz TO 4 GHz
2 Insertion Loss 13 dB Maximum 10.3dB
See Plot
3 VSWR 1.75:1 Typical 1.59:1
4 Phase Shift 360° Typical 360°
. . +1.6 dB
+
5 Amplitude Error +1.0 dB Typical See Plot
+11.4°
6 Phase Shift Error +10° Typical -11°
See Plot
o . <300 ns
7 Switching Speed 500 ns Maximum See Plot
+15V @ 250 mA Typical 251 mA
8 Power Supply -15V @ 20 mA Typical 38 mA
Programed | Phase Programed | Phase
Phase Shift | shift |Accuracy [ Flatness Phase Shift | shift | Accuracy | Flatness
Deg Deg Deg +Deg Deg Deg Deg +Deg
1.41 1.37 0.03 0.22 33.75 34.20 -0.45 4.71
2.81 2.74 0.07 0.44 67.50 67.84 -0.34 6.45
5.63 5.43 0.18 0.84 101.25 101.12 0.13 5.40
11.25 10.87 0.38 1.63 135.00 134.96 0.04 7.14
22.50 22.75 -0.22 3.29 168.75 168.39 0.36 9.80
45.00 45.45 -0.45 5.80 202.50 201.86 0.64 10.88
90.00 90.25 -0.25 5.31 236.25 235.49 0.76 10.49
180.00 179.70 -0.30 10.27 270.00 269.78 0.22 8.74
358.59 358.62 -0.02 0.25 303.75 303.74 0.01 6.73
337.50 337.48 0.02 3.38
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Phase Settings (Small Bits)
30
25 —
/ '
20 1 ——— 1.4 Degrees
— ) 8 Degrees
15
—5.625 Degrees
e T T 1108 Degrees
10 +7—=
— 2.5 Degrees
5 1+
0 T T T T T T T 1
0 0.5 1 15 2 2.5 3 3.5 a4
Phase Settings
360
315 — p——
=) Degrees
e
270 — 45 Degrees
225 Y — =90 Degrees
e
135 Degrees
180 ——
=180 Degrees
135 +—— —_— 225 Degrees
=270 Degrees
90 r =
=315 Degrees
45 1= = 354 Degrees
0 I I I I T T T 1
0 0.5 1 1.5 2 2.5 3 3.5 ul
- Phase Error
Y]
£ 15
—85 MHz
2 .. —— = ——
- ——1GHz
g 15
> 0 45 90 135 180 225 270 315 360 ——2GHz
v
= Phase (Degrees) =3 GHz
-9
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Insertion Loss at Phase Settings (Small Bits)

0
2
4 0 Deg
= 1.4 Deg
6 4 2.8 Deg
—5.625 Deg
-8 11.25 Deg
m— 2.5 Deg
-10
—12 T T T T T T T 1
0 0.5 1 15 2 25 3 35 4
Insertion Loss at Phase Settings
0
-2 0 Deg
— A5 Deg
-4

=90 Deg

‘\ — 135 Deg
6
180 Deg
"\ =225 Deg
8 —
" w270 Deg
| _—=
iy =315 Deg
-10 e =

354 Deg
-12 T T T T T 1 1 1
0 0.5 1 15 2 25 3 35 4
L]
Amplitude Error
- T T T T
I — ; ' 85 MHz
g 3 ' ——
g 4 ——1GHz
S 42 4 : : : : : : : !
£ o0 45 90 135 180 225 270 315 360 " 2GHz
E Phase (Degrees) 3 GHZ
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0° Phase Shift

File ‘iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help
& 000 g 1:]  8J66150]GHz | 266]14 m°
000° Frasell| |5 qp A2 3.073275|GHz 294116 m*
I R:| 182875000|MHz | -28.015 m®
D04 Loght | L oo — =>1:] 85.000000|MHz | -11926 dB
2: 3.784675(GHz | -10.399 dB
To.00des g fe.00 \&1\‘ 2649325|CH=z | 18368 dB
1:| 907. 0(MHz | -13.077 dB
060dE Log] [>*°
) g
o0 | & I e
o 4
2 2
L1200 .
L14.00
L1800 \\ ’jbuw
L1800
l>gon | Ch1Awg= 4 \/
>Ch1: Stan #5.0000 MHz ——— — Stop 400000 GHz
Cont. CH1: B2 Ch 2-Port Avg=4 LCL

1.41° Phase Shift (LSB)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Awverage Awg Factor ||4 E Avg Factor _ - _

84675
03475
81200
00000

84675
49325

poaga)

Ch1dvgd= 4 v

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1 EB21/M | CA 2-Port Avg=4 LCL

Page 7 of 14

7311-F Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@pmi-rf.com




W&Typical Characteristics
PMI f) For
WWVWY PS-85M4G-8B-SFF

2.8° Phase Shift (Bit 2)

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

Lwerage Awg Factar ||4 |j g Factor _ - _

b5 00 Wi .| 3.784675|GHz 38904 ©

Lo 00 A2 23760075|GHz | 596/81 m®

7] | >R 1.024600|GHz 27936 °

00 Loghd] s o0 i 1:| 85000000/MH> | -13960 dB

x\12_‘5 3.784675|GHz | -10.356 dB
]

5.000°f
0.00° Phazell

10.00dE/

1000 g 1000 2 AsgannlcH=z | 18749 dB

907. 00|MHz | -13.047 dB

5.00 =
0.00 :
4
2
15.00 51’——.____
| — 1 — | ]
110,00 I — e
A
+15.00 \ I’r—w\
F20.00
L2500 [Childueg= 9 V
»Ch1: Starr §2.0000 MHz ———— Stop 4.00000 GHz
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

5.625° Phase Shift (Bit 3)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Awverage Awg Factor ||4 E Avg Factor _ - _

84675
86025
98650
00000

84675
ARANO

O7:150000

Wil
Chidwd= 4 V

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1 EB21/M | CA 2-Port Avg=4 LCL
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11.25° Phase Shift (Bit 4)

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

Lwerage Awg Factar || 4 |j g Factor _ - _
521 o] 1:]  8.784675|GHz 12.349 °
B00°  Fhasel| by o T A2  2862200|GHz 1.9395 °
>R:|  1.122475|GHz 10.409 °
00 Loghd] s o0 - 1:| 85000000 [MH> | -16463 dB
2:| 3.784675|GHz | -10.189,dB
R g —
o T | W S S O I W= e = P
1:| 907166000 |MHz | -13.047 dB
5.00
0.00 \‘ EJ:\N
2
15.00 -é’——____
|| I I R 1 b
L10.00 |
H15.00 \ /1{'{—«\
+20.00
15 oo Ch1Avg= 4 \/
=Ch1: Start 85.0000 MHz ———— Stop 4.00000 GHz
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

22.5° Phase Shift (Bit 5)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Scale

=]
2.0004B/
0.0dB Logh

10.00dBS
0.00dB  Logh

10.00dB#
0.00dE  Loghd

Ref Lewvel ||22.EDD deg E Autoscale _ _ _

. 84675
- A2:| 2603475|GHz 3.8051 °
>R:|  1.181200|GHz 20.962 °
7 50 — 1:| 85.000000MHz | 20609 dR
Tl 2:| 3.784675|GHz | -10.424 dB
52 50 \‘I\ 2 849325GH= A8 460 dB

1: %WMHZ -13.047 dB

(X7 50

T.A0 \ /ﬁlv-u'\
250
|2 50 Ch1dvg= 4 \/

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1:

E21 /M | CA 2-Part fvg=4 LCL
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45° Phase Shift (Bit 6)

File ‘iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help
Scale Ref Level [|45.000 deg B sutoscae _ Scae | Reflevel | RefPos |
521 7000 [ea 1:] 85.000000]MHz 48.859 °
45.0° Phasell | Le g A2 -1.096200{GH=z 783523 °
B2 \ = R: 1.181200|GHz A41.507 °
00 Logh] o 00 1| 85000000[MH> | 23978 dB
| 2: 3.784675|GHz | -10.167 dB
10,00dB/ _— 1 2 849325|GHz | 18167 dB
000dE  Laghd| F5-
1 MI‘SOUOU MHz | -13.046 dB
k000
A M\\_
s 00 I\ | b{:wnb’é"
N el Y I B °
lo.oo 51,__%__
s .00 i I — e
A
000 \ T
bs 00
b0 o0 Ch1Avg= 4 v
=Chl: Start 65 0000 MHz ——— — Stop 4.00000 GHe
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

90° Phase Shift (Bit 7)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Ref Lewvel ||SD.DDD deg E Autoscale _ _ _

521 : 083325
A00dE  Lagh ' 5.000000
(00000
29750

60000

0.00dE  Loghd

10.00dB#
0.00dE  Loghd

|

Ch1dvgd= 4 U

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1 EB21/M | CA 2-Port Avg=4 LCL
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135° Phase Shift

File ‘iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help
Scale Ref Level [[135.000 deg B sutoscae _ Scae | Reflevel | RefPos |
521 160,00 [sa 1. 3.393175|GHz 139.63 °
135" Phasel| |iee on A2 1-411.075000|MHz 6.4796 °
¥ = R: 3.804250|GHz 13315 °
004 Logh] o oo 1:| 85000000/MH> | 27812 dB
2: 4,000000{GH=z -10.117 dB
800, Loght] [145.00 — 1.1 ogoozsolaHz | 18446 4B
s Hﬂ\ 907.150000|MHz | -13.040 dB
—2 |
35 00 ) 5%@{
A
130.00 5’_____—
—— | T
125.00
[120.00 \ J'm
115.00
11000 [Ch1ivg= 4 U
=Ch1: Start §5.0000 MHz ———— Stop 4.00000 GHz
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

180° Phase Shift (MSB)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Scale Ref Level || -180.000 deg E Autozcale _ _ _

) 155,00 | ESER 1: 00000

* Fhasel| a0 00 A2  -3609675|GHz 10.768 °
B >R:| 3.784675|GHz -184.58 °
R 1:| 85000000MH> | 397492 dR

2:|  4.000000|GHz | -10.107 dB

Tl Logid] }170.00 1: 2849325|GH=z | 18 117 dB
‘e | 1 1:| 907.150000|MHz | -13.039 dB
10.00dE! 1175004
0.00dE  Loght | =t |

F150.0 hT.

H185.00 4

+190.00

L195.00 \ I
L200.00
lonsop [Ch1dvg= 4 V

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1 EB21/M | CA 2-Port Avg=4 LCL
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225° Phase Shift

Typical Characteristics
For
PS-85M4G-8B-SFF

File ‘“iew Channel Sweep Calbration Trace Scale

Marker System ‘Window Help

Scale Ref Level [[-135.000 deg B sutoscae _ Scae | Reflevel | RefPos |
521 (170,00 g 1:] 85.000000[MHz | -123.14 °
i35 Phasel| |11 00 A2:| -3699675|GHz 25,025 °
] = R: 3.784675|GHz -148.16 °
004 Logh| L1z0.00 1:| 85000000[MH> | -33890 dB
e 2: 3.921700(GH=z | -10.141 dB
Aoy Logh 125 00 1 2649325|CGH= | 18600 dB
™—--1:| 907.150000[MHz | -13.039 dB
L130.00 E— ]
135 0 e
‘\\ E
F140.00 51’——____
L—"""] I I 1 ]
L145.00 ::&=f \Y\r
L150.00 \ A
+155.00
HEo.op [ Bh1avg= 4 U
»Ch1: Starr §2.0000 MHz ———— Stop 4.00000 GHz
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

270° Phase Shift

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Scale

=]
2.0004B/
0.0dB Logh

10.00dBS
0.00dB  Logh

10.00dB#
0.00dE  Loghd

Rief Level [[-50.000 deg H

1: 00000
A2:| -3.699675|GHz 25570 °
=R: 3.784675|GHz -103.28 ©
e 00 1:|_ 85.000000MHz | -15110 dB
T 2: 3.4921700|GHz | -10.235 dB
— - 1 2838475|GHz | -18.696 dB
. | Lm&ﬂ@gMHz -13.041 dB
_\_\\“\\\ \‘
30,00
\ .
L3500 51,__%5
L—"" M q
L100.00 = Sﬁr
A
L105.00 \ i
L110.00
L1500 | Ch1avg= 4 \/

+Chi: Start §5.0000 kHz ——— —

Stop 4.0

0000 GHz

Cont. CH1:

E21 /M

| CA 2-Port

Avg=4

LCL
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315° Phase Shift

File ‘iew Channel Sweep Calbration Trace Scale Marker System ‘Window Help
Scale Ref Level [ -45.000 deg B sutoscae _ Scae | Reflevel | RefPos |
521 20,00 ‘E 1:] 85.000000MHz | 33.017 °
45.0° Phasell | | e o A2 -3.899675|GHz 14817 °
B2 I = R: 3.784675|GHz 54834 °
00u Logh| Lso.00 — 1:| 85000000 [MH> | -055413 dB
2| 3.784675|GHz | -10.437 dB
Aoy Logh] [35.00 12888475 1CHz | 187114 dB
) 1:| 907.150080)MHz | -13.043 dB
oo - — H“x\h
_\_\_\_\_\_\_‘—‘——\_,—
L1500 —— P,
«EEHH A
2
1=0.00 é__ﬁﬁ Hﬁ@
L—"""] q |
=500 I — g | =
A
HE0.00
WA
HE5.00
l7oon [Ch1swg= 4 \/
=Ch1: Start §5.0000 MHz ———— Stop 4.00000 GHz
Cont. CH1: B21/M Ch 2-Port Avg=4 LCL

359.3° Phase Shift (All bits high)

File “iew Channel Sweep Calbration Trace Scale Marker System Window Help

Awverage Awg Factor ||4 E Avg Factor _ - _

175000
75400
84675
00000

84675
ARANO

17.156000|

Ch1dvgd= 4 \/

+Chi: Start §5.0000 kHz ——— — Stop 4.00000 GHz

Cont. CH1 EB21/M | CA 2-Port Avg=4 LCL
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Switching Speed

.2+ Agilent Technologies Frifow 09 06:0346 2012
53344
Agilent

Ao it

an: :l.
1.00:1

I
|
|
I
_‘
I
|
|
|.
1A
ik
|
|
|

Channel 1 (Yellow Trace): RF output signal

Channel 2 (Green Trace): TTL trigger signal
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