Quantic PMI TYPICAL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

PMI MODEL PS-500M2G-10B-SFF-MIL-SM IS A 0.5 TO 2 GHz DIGITALLY CONTROLLED
ANALOG PHASE SHIFTER WITH THE CAPABILITY FOR PHASE SHIFTING FROM 0 TO 360
DEG. THE UNIT CONSISTS OF AN ANALOG PHASE SHIFTER AND A DITIGAL-TO-ANALOG

CONVERTER (EXTERNAL LATCH/STRB) WITH TEN LOGIC INPUT LINES THAT ALLOW 1024
DISCRETE VALUES OF PHASE.

Quantic PMI

PLANAR MONDLITHICS

500 MHz - 2 GHz
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J1
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Quantic PMI

DESCRIPTION

PMI MODEL NUMBER PS—500M2G—-108-SFF-MIL—SM IS A 0.5 TO 2GHz DIGITALLY CONTRCLLED
ANALOG PHASE SHIFTER WITH CAFABILITY FOR PHASE SHIFTING FROM 0° TO 360°. THE UNIT
CONSISTS OF AN ANALOG PHASE SHIFTER AND A DIGITAL—TO—ANALOG CONVERTER (EXTERNAL

ON

TYPICAL CHARACTERISTICS

PS-500M2G-10B-SFF-MIL-SM

PRODUCT FEATURE

LATCH/STRB) WITH TEN LOGIC INPUT LINES ALLOW 1024 DISCRETE VALUES OF PHASE.

SPECIFICATIONS @+25°C

® FREQUENCY RANGE:

e CONTROL
® [NSERTION LOSS

e PHASE SHIFT

o AMPLUITUDE ERRCR

® PHASE SHIFT ERROR
® SWITCHING SPEED

& SPURIOUS,
® POWER SUPPLY
+:

=\

e SI7E:

® WEIGHT:

® CONNECTORS(RF)
® CONNECTOR (CONTROL)
® FINISH

#1 Device uses external latch/strb. Latch is triggered on the rising edge
and reset on the fallihg edge before able to process next digital word.

0.5 TO 2 GHz
10 BIT TTL**
13dB MAX

0 N

REVISIONS

IONE REV. DESCRIFTION DATE APPROVED
Al ORIGINAL RELEASE 01/26/23
A2 ECN # 23-0090 5/8/23
A3 ECN # 25-0313 12/18/28

3600 TYP
+1.0 dB MAX. =mwe

5 s MM 5 ns MIN
(HOLD) | (HOLD

5 MAX.
500 ns MAX.
—60dBe MAX.

+15V @ 250 mA TYP.,
—15v @ 20 mA TYP,
3.25" ¥ 3.25" ¥ 0.84"
10 oz MAX.

SMA FEMALE

300 mA MAX,
100 mA MAX.

15 PIN SUBMINIATURE D (MALE) — MATE SUPPLIED

BLUE EPOXY POLIMIDE
COATING 1AW
MIL-C—22750, TYPE |
QVER EPOQXY POLIMIDE
PRIMER 1AW MIL-F-23377
TYPE |, CLASS 1 OR 3.

Reference state is all bits low 0" Contrel Lines have an internal

pull—dewn resistor.

ENVIRONMENTAL RATINGS

« TEMPERATURE:

= HUMIDITY:

—20°C TO +B5°C (OPERATING)
—40°C TO +85°C (STORAGE)
MIL—HDBK—5400 4.6.2.4 NOTE: Operating

Relative Humidity: 90% max. with non—condensation. **Condensaticn

control is implemented by the system.
MIL—HDBK—5400 4.6.2.6

= SHOCE:

ELECTMCAL COMNECTOR Flk ASSICHUENTS
FIN FUNCTION
1 —vDC
3
4 140
5 5.6"
B 48
BO.0° (R
B A
E] G
10 W
1 28
12 28
13 3
4 ar
15 035 {Ls8)

Only, Sawtooth wave 20G, 11ms (MIL-=STD—810 method 516.5 procedure | )

Altitude -
= VIBRATION:

Functicnal test: W1=0.04G"2/Hz, W2=0.03G"2/Hz,
Overall=6.86Grms: 0.5Hr x Ztimes x Jdirections
Endurance test: W1=0.04G"2/Hz, W2=0.166G"2/Hz,

Overall=15.07Grms: 3Hr x 3directions.”
NOTE: SPECFICATIONS WILL VARY CVER OFERATING TEMPERATURE

NOTE: THE ABOVE SPECIFCATONS ARE SUBJECT TO CHANGE OF REVISION

MIL-HDBK-5400 CLASS1 Note: Upper limit of Altitude shall be 10,500ft.
MIL—HDBK—5400 4.68.2.5 Only, JET AIRCRAFT

ALL DIMEMSIONS ARE IN INCHES
TOLERAMCES:

XXX £0.020

XEXX 0010

Quantic PMI

500 MHz - 2 GHz

DIGITAL PHASE SHIFTER

J1
%] INPUT MODEL NC-
PS-500M2C-10B-SFF-MIL-SM

SERIAL NCt
PLIQGOCUO00
43

&2
OUTPUT

52

152 OR EGUIV.
CKPOSTS

'—-— e —] f— aoes —-1
T F OL
"i" a3 — l
f PN #1
I |
] [

J

/
SWA {F) COMMECTOR /'
2 PLCS.

=40 TRPPED HOLE, 04"
CEER (4 FLACES) e

7311-A GROVE ROAD

FREDERICK, MARYLAND 21704 USA

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

WEB: www_quanticpmi.com
EMAIL: sales@quanticpmi.com

ISO 9001 CERTIFIED

Quantic PMI

| o PRODUCT FEATURE
o PS-500M2G-10B-SFF-MIL-SM
R. SIRK 01/28/23
_ A| 05xQ0 ‘ 27045660 A3
soas NS | [sesr  10F1
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Quantic PMI

PS-500M2G-10B-SFF-MIL-SM

TYPICAL CHARACTERISTICS

ON

TECHNICAL SPECIFICATIONS

Data Taken at -10 dBm Input Power

Test . Measured Value
Item No Parameters Specified Value @ +25°C
] -20°C | +25°C | +85°C
1 Frequency Range: 0.5TO 2 GHz 0.5 TO 2 GHz
2 Control: 10 Bit TTL 10 Bit TTL
3 Insertion Loss: 13 dB MAX. 1.9 dB 29dB 6 dB
4 Phase Shift: 360° 359.33° 359.62° 359.86°
5 Amplitude Error: +1.0 dB MAX. +0.97 dB +0.55 dB +1.25 dB
. . o +6.26° +1.69° +8.69°
6 Phase Shift Error: +5° MAX. See Plot See Plot See Plot
7 Switching Speed: 500 ns MAX. 73.6 ns 76.8 ns 54.4 ns
8 Spurious: -60 dBc MIN. -69.4 dBc -73.3 dBc -71.6 dBc
9 DC Supbly: +15V @ 250 mA TYP., 300 mA MAX. +15 V @ 235 mA MAX.
PPRIy: -15V @ 20 mA TYP., 100 mA MAX. 15V @ 40 mA MAX.
-20°C +25°C +85°C
Programed Average ASvie::]aegde Programed Average ASvie;ae%e Programed Average Asvielr:lae%e
Phase Shift | Phase Shift 9 Phase Shift | Phase Shift 9 Phase Shift | Phase Shift 9
Phase Error Phase Error Phase Error
DEG DEG DEG DEG DEG DEG DEG DEG DEG
0.35 0.35 0.00 0.35 0.35 0.16 0.35 0.36 0.24
0.70 0.71 0.01 0.70 0.71 0.23 0.70 0.73 0.28
1.41 1.42 0.01 1.41 1.44 0.40 1.41 1.47 0.45
2.81 2.60 -0.21 2.81 2.62 0.55 2.81 2.69 0.55
5.62 5.48 -0.14 5.62 5.55 0.30 5.62 5.69 0.33
11.25 10.93 -0.32 11.25 11.07 0.73 11.25 11.29 0.77
22.50 22.02 -0.48 22.50 22.21 0.48 22.50 22.32 0.37
45.00 45.12 0.12 45.00 44.33 0.88 45.00 42.23 0.92
90.00 92.71 2.71 90.00 89.91 0.35 90.00 85.05 0.32
180.00 183.40 3.40 180.00 179.90 0.77 180.00 173.99 0.73

7309-A Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@quanticpmi.com
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QuanthMI TYPICAL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

H o
Insertion Loss vs. Frequency @ +25°C
0
s () °
-0.5
—45°
-1
= %
315
g e 135°
-2 - e m—
?:l 180°
g . ———————— — —
5 25 —
i o
2 ——225
= 3
e 270°
-3.5
e 315°
-4
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
Frequency (GHz)
Insertion Loss vs. Frequency
o]
0° @ +25°C
-0.5
90° @ +25°C
-1
180° @ +25°C
-1.5
—_— e 270° @ +25°C
o -2 i
o 0° @ -20°C
525 I | | | i i | | | } | | |
8 = 90° @ -20°C
- -3
o e 180° @ -20°C
S35
e —270° @ -20°C
g -4
0° @ +85°C
E-4.5
e 90° @ +85°C
-5
—180° @ +85°C
-5.5
315" @ +85°C
-6
0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
Frequency (GHz)
H o
Insertion Loss vs. Phase @ +25°C
(o]
e 0.5 GHZz
-0.4
e 0.65 GHZz
-0.8
e 0.8 GHZz
-1.2
a e (0.95 GHz
K=l
- e 1.1 GHZ
wv
v o
S ———1.25 GHz
[ =
.2 LASR—=| —1.4GHz
Lol
S
g e 1,55 GHz
[ =
- 1.7 GHz
w1.85 GHz
e 2 GHZ
0 36 72 108 144 180 216 252 288 324 360
Phase (°)

7309-A Grove Road Frederick, MD 21704 USA Phone: (301)662-5019 Fax: (301)662-1731
Email: sales@quanticpmi.com
Page 4 of 21




QuanthMI TYPICAL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

H o
Insertion Loss vs. Phase @ -20°C
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Insertion Loss vs. Phase @ +85°C
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Quantlic PMI  1ypicaL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Amplitude Error p-p vs. Frequency
3.0
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Quantic PMI  1ypicaL cHARACTERISTICS

ON

PS-500M2G-10B-SFF-MIL-SM

Amplitude Error Signed vs. Phase @ -20°C
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Quantic PMI  1ypicAL CHARACTERISTICS

ON
PS-500M2G-10B-SFF-MIL-SM

Phase Shift Error p-p vs. Frequency
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Quantic PMI

TYPICAL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Phase Shift Error Sighed @ -20°C
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Quantlic PMI  1ypicaL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Phase Differential Nonlinearity vs. State at Midband Frequency
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Quantic PMI  1ypicaL cHARACTERISTICS

ON
PS-500M2G-10B-SFF-MIL-SM

Bits 5-7 Phase Response vs. Frequency
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Quantic PMI  1ypicaL cHARACTERISTICS

ON
PS-500M2G-10B-SFF-MIL-SM
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Quantic PMI  1ypicaL cHARACTERISTICS

ON
PS-500M2G-10B-SFF-MIL-SM

Control Function @+25°C
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Quanlic PMI  1ypicaAL CHARACTERISTICS
ON
PS-500M2G-10B-SFE-MIL-SM

Average Slope vs. Frequency
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Quantic PMI

TYPICAL CHARACTERISTICS

ON

PS-500M2G-10B-SFF-MIL-SM

Input VSWR vs. Frequency
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1.1 e 90° @+85°C
—180° @+85°C
1.05
—270° @+85°C
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Output VSWR vs. Frequency
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Reverse Isolation vs. Frequency
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Quanlic PMI  1ypicAL cHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Switching Speed

+25°C: 76.8 ns

-20°C: 73.6 ns

EE=0ETT

+85°C: 54.4 ns
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Quantic PMI

+25°C: -74.9 dBc

-20°C: -69.4 dBc

+85°C: -73.1 dBc

TYPICAL CHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Spurious (narrow range)

# Agilent

dBm Atten 18 <B
Marker a

21.808 kH=
-74.95 dB

1

| \jhgm'ﬁ#[ﬂil-.umlllwlwfﬁ “WMV’M'IW&“hdlh'l'lh'nﬁx'._.'ﬁl

#VEH 1 kH=

A o Atten 18 dB
Marker a

-4597 kHz

-69.48 dB

P I
J}.'mmhﬂ;.»..mi‘rdl.ga’ La'LhJ"H"ﬂFuHﬂmMi'lﬂw AIW*UIWMJ)H"Hﬂw:'n'n\'|_ e

a Mkrl
Atten 18 dB

-5.851 kHz
-73.11 dB

i

-
J'I.Jfb_ﬂl_.kﬁumﬁufgﬂhd‘rﬂMWl“‘JW‘\W {H||wMh'IM“'“hfIH|"'/ﬂ'l||.h'f’1.d"Lﬂ»;ﬁ'il‘.‘ﬂ..\‘ft‘u.!‘lmmll'Lu

1 k VEH 1 kH=z .4 pt

F Operation Status. C:A\STATE269.5TA file saved

Peak Search

Next Peak
Hext Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr > CF

More
1of 2

| Marker

Select Marker
4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2

| Marker

Select Marker
4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1 of 2
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Quanlic PMI  1ypicAL cHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Spurious (broad range)

I Marker

3m Atten 18 dB
Marker a
11.170800 MH=z

+25°C: -73.3 dBc

Operatlon Status. C:\SCREN263.GIF file s
nt I Marker

3m Atten 18 dB j:E Select Marker
' |Marker a S
7.000000 MH=

5/ |Z74.07 dB

Normal

Delta

Delta Pair
Tracking Ref

-20°C: -74.0 dBc gfly o

Span Pair
Span Center

Off

More
1of 2

on Status. C:\SCREN266.GIF file save
Z< Agilent Peak Search

Next Peak

#/ | 7167 dB Next PK Right

Next Pk Left

+85°C: -71.7 dBc

Min Search
Pk-Pk Search

Mkr > CF

More
1 of 2

File Ope on Status, C:%SCREN278.GIF file saved
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Quanlic PMI  1ypicaAL CHARACTERISTICS

Carrier: 500 MHz

Carrier: 1 GHz

Carrier: 2 GHz

ON

PS-500M2G-10B-SFF-MIL-SM

Harmonics @ +25°C

| Marker
; ftten 10 dB TS
' Marker ;
500.000000 MHz
-41.41 dB

(Tracking Ref)
ef

Span Pair
Span Center

I

Hz VB H= [«

C ght 2006-2012 Agilent Technologles
5 Agilent Measure

dBm Atten 16 dB : ] Meas Off
Marker a
1.9000000RO GH=z
-41.14 dB

Channel Power

Occupied BH

L ACP

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

% Agilent [ Marker

o dBm Atten 18 dB Select Harker

" |Marker a
2.000P00P00 GH=z Normal
-41.26 dB
Delta
Delta Pair

(Tracking Ref)
Ref

Span Pair
Span Center

__ .WMWW it s et

= & 1 of 2
B B ot

Operation Status, C:\SCREN277.GIF file saved

Off

§
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Quanlic PMI  1ypicaAL CHARACTERISTICS

ON

PS-500M2G-10B-SFF-MIL-SM

Harmonics @ -20°C

Atten 18 dB

Marker Ak
5PR.APPPVO MH=
-39.96 dB

Carrier: 500 MHz

TR

on Status, C:\SCREN280.GIF file saved

Marker

1.900PB0BBO GH=

-39.20 dB

Carrier: 1 GHz

dBm Atten 18 dB

Marker a

2.000000000 GH=

-38.93 dB

Carrier: 2 GHz

| Marker

8 Select Marker

—_—

Atten 18 dB

4

Normal

Delta

Delta Pair
(Tracking Ref)
Ref a

Span Pair
Span Center

Off

More
1 of 2

I Marker

Select Marker
2 3 4

Normal

Delta

Delta Pair
(Tracking Ref2
af i

Span Pair
Span Center

Off

More
1 of 2

| Marker

Select Marker
2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)
Ref

Span Pair
Span Center

Off

More
1 of 2
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Quanlic PMI  1ypicAL cHARACTERISTICS
ON
PS-500M2G-10B-SFF-MIL-SM

Harmonics @ +85°C

Z% Agilent | Marker

dBm Atten 18 dB j Select “arkez
Marker a
5PP.0000080 MH= Normal
-44.12 dB
Delta
Carrier: 500 MHz Delta Pair

{Tracking Ref)
Ref

-.1.

Span Pair
Span Center

Off

More
1 af 2

Oper Status. C:“SCREN28 IF file saved

Agilent | Marker
a Mkrl E
dBm Atten 18 dB —473.
Marker a
1.0000000PA GH=z
-43.96 dB

3 Select Marker
—IEE 2 3 4

Normal
Delta

Delta Pair
CTracking Ref)
Ref A

i
Span Pair
Span Center

It mwm«wmwww« i

1of 2

Carrier: 1 GHz

Status. C:\SCREN28 IF file sav

a Mkrl

2. @@B@@@@@B GH=z
-44.64 dB

Carrier: 2 GHz

(Tracking Ref)
Fef A

Span Pair

Span Center
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