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ABSTRACT

This Thesis demonstrates Study and Development of a synthetic aperture radar (SAR)
using continuous wave (CW) technology and it's advantages over conventional SAR systems.
SAR imaging algorithm in situation is range between homns antenna with object and width of
aperture. This automatic SAR system that is controlled by computer is operating at 9.1-9.6 GHz
and using horns antennas connect to HP8511A Frequency Converter for generate and detect
single. All signal magnitude and phase is measured by HP8510C Network Analyzer and scanned

on each position by stepping motor.
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G =10ab/ 2’ (2.23)
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2.4.5 19383 UATIZHIATINIB303 1uln3n (Microwave network analyzer)
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- Transmitted Power (P ) 0 dBm
- Central Frequency (f) 9.35 GHz
- Band (B) 0.5 GHz
- Frequency number (n,) 3201

- Linear length (L) 1 m

- Linear point number (n,) 100

- Distance (R ) 3 m



4 o ' o L4
UM 3.8 szvusasuuuTeuladuns ey

= =] ' ¢ g ¥ a o o o b
N3N 3.8 wwrunmeamanuvgesun1gnuly ddwazdsudyyiaes 19
= =) @ o ' C: o { ﬂ" s ] d o o
FHARLINY azAwmisnesnnnna lilnddunges Taondganalinudsiunasiu
gy 2 a Vo A ° - o ar o F
Taglumsnaneasil mweimesztaanegiui nazsziinmsideuiagunu Jagil¥lums
d’ b Yy ar = [ [ ar a ﬁ o
naavstzl¥lanslumsasieudygiuginsusvindaaieg isudeglin 3.9 Wudnuue
ar ar q A o o "
yoamsianeiagionisnaass 317 3.10 smilumsuaasmsiinueesssuusasuuuyes
o u’: = s A 4 o " W 4 o "
Wadunsizd szuuviauaszgaaiudioneuiaimes e mdsdayan uazideudumia
o ara 3 Ve = L o 4
14TAudaTuLA 49 Network  Analyzer 92150URBAUADLNUADININDIN GPIB gAInoY
Auntez1¥ganIuguues Parker 1 OEM650X  Tavazi¥ouanfunduialABI N1
.4 =4 1w
wosneynsu Tsunsu MATLAB  szgnld Tumisaiuquszuu msifuadyais uas

Uszuanann



-
tad

IR RF
Network | ] High Frequency 1
Analyser | @———|Front-End
1

Antenna

Data storage and Object

acquisition control

]

AN

% Object position control
% Computer

1 o o L] as <
zﬂ‘ﬁ 3.10 LHUNNLAAINTTNINUYDITZVULTASUVUFO AT UAT1ZH

»
[ =]

dunlsndingvoansnanoail 1 2 Mae awsniduanuazideavendsldne

AR = cAT2 = /2B (3.1)



34

VINAUNTVIAU ¢ = 299,792,458 UATABIUM B = 500,000 GHz 3= 1113 DRIUIN
- - s -] ] é =i =)
ANUAZIDUAYDINT O 1ARD AR = /2B = 0.299 1A UAZDNAINTIIND ANNAZIDEAR LTINS

indeuil 1ngilii 3.8 9214
A A RA

0. = - = 3.2
T 206 2(L,/R) 2L, -2

- 3 4 - ' o L4
6 fie Anunisvesyumsds L, Aeanuninvesseadladunsizd A lumsnaaes
3 a i 4 aw 4 '
1178 0.032 1wAs der fiD ANUBIBIARIUTIANITINADUT R ADTZUZYBINAA(Range) Favz 14
" i ¥
anwaziBadwmiinmsideun lunsneaesiiselinnilu der = RA2L, = 3%0.032/2%1 =

o a o
0.048 1UAT uﬂﬂﬂ'iﬁﬁﬂﬁ.ﬂ’]“'ﬂﬂqszﬂﬂu

|

v P A R .
=386 = 2(LealF)" 2Lga

4 o ) 4 = 4 "
711 3.11 wrun muaRsi IRANUAzIBIAR IUNAMsIAABUN YR LU LIS AT LUU TR A TlR

s 4
AAUATIEH



1

UNN 4

HaNIINAABIAZNMT INITIZH

=ly 1 = o ! a A ] & "
ﬁh«ll}'ﬂllﬁ]%ﬂﬁ'l')ﬂﬂNaﬂ'ﬁ‘nﬁﬁﬂQT'I'N'lul“lJQ'ﬂ']TWﬁlu133UU!5ﬂ15ﬂﬁuﬁ'ﬂluﬂﬂliﬂ'ﬂﬁiﬂ@
[ e o Pl = o & A A [ o 9
ﬁ]ﬂﬁi‘l!ﬂi"IZHTI']\‘I’IHQ?U?TJU?}HTﬂﬂﬂﬂﬂ“'}llﬂﬂi mmmsmﬂu’mqﬁ’wmﬂﬂuamai uaﬂ‘n
o ar [ "2 1 ar
gwemauuuansu lumsiudsdayau Aoiny HP8S10C Network Analyzer 1Az a@319401

JagawTls1n53 MatLab

4.1 MSIAMAVAUTAVRITZUVNLRINIA
Tumsnaaosiiez19inioaHP 85114 Frequency Converter Test Set ﬁqzﬂﬁ 4.1
TumsSumdgyaruaiuluTasnifiazfounniagnduindisenmedasy Tasiinesn al
yFudgguo1e0nnaueInaaIds finonylasasuiadllas;  vzhimsaanew
Foyaaas 20 wFva  menSoudfousumavesdyanaiiaziounduiniula Tla

UATWDIM bl T UF Y IUIINAIWINARITURIFIUT 4.2

gﬂﬁ 4.1 19399 HP 8511A Frequency Converter Test Set Al lunsneans



HPXS1IA Frequency
converter tesl sel

(] b2

:]u.“;

36

Dhl

D__

{: Receiver anlenna

Match load g
< Trapsimulier antenna

HPR3I6MOB Swept
signal generator

i 42

20dB

unumMwMsanginsei lumsnanes

DATA Logarithmic magnitude at

Logarithmic(dB)
®OR

®

B & &

1

9.15 92 9%

3UM 4.3 dygnaueun

93 9% 94 945 95 955 96
Frequency (GHz)

a o ] - = a o
a3ANNNOIN al 11«!‘15’3\1?1']1119 9.1 ﬁwﬂ 9.6 NNTLATAY



37

DATA Logarithmic magntude b1
T T I [ T T

Logarithmic(dB)

| | | 1 | | | | |
%1 9.15 92 9% 93 9% 94 945 95 9% 96
Frequency (GHz)

1l 4.4 Fygnaueundganinnein bl Tugenud 9.1 51 9.6 Anzidsas

AeuIsuMINAnBINzABIlins Tad meunaganase e 14 lunminaass 19
a2 - ' ' iy @ o q W1 Aw yy
anuitummnzaunie hid e immzaudumeemaezih ldainia ldgnaaney
a A" o o a o = ° a
vinanudlueidlilinn  lumisneassiivemuihdweuwiganiam l&lanuaduaweniy

1 v . ¥
aaoaraNuDaaaasluzIi 4.2 uag 4.3 mindau lddueziimioiuegua

4.2 MIYIZUTNABUBITZUL
o @ a o o o 1w i
lumsnaasus ldiimsnaageniasvezndovesszuy  Tasvihmanumdyg i
as o 4 [] i o [ = = d o @
avfounduuuaziimsnlaousisnnuddug 9.1 3 9.6 Anz@sad 11U 3201 Joya A
~ A d v & ' E A o o '
U 45 Tagaminumn Idiuezeglumenvesnnud ¢ Weimisuaizdnnvesn
v dnvd 4 4 Y
dygranlaiu vnuouuuiveuneylumenyssnnuizgnuilaslveglumewvesnar @
o~ o o " u’: A ¥ a a
Taon ¢ = 15 lumsinudyguuaazainauszdouauniehluazndy  @wnsom
szoznamamualdnn 2ac=1/(ar/~) Tash N fluinnuvesdeya 3201 99 91nnsnanes
J’ = a o 9 = —a o 5 = =
il a7 =05 inzidsad 241 = (1/0.5x10° )x3201 = 6402 w1 Twui daiu ar = 3201 1 TuFud
. ¥ ¥
iWiesmniidoyananua 3201 Jeya Auiuszeznawusazdeyane 1 wTudui

4 " =1 =y o " e = =1
aauuuman I uaumsdisanuEa Tasdszanaminy 3x105Was/ AU 5202 3 was



aauszaunaTasldnar 10 v Tudun

doya 10 ¥09 TuMAUIZOZN 3 1WAT

x 10
6| S
|
5 N\
§ |
E 4 \
p—_
L
=l
= -
)
<
2
) m__
0 500 1000

38

¥ 1
e o = o

3/ = o
aludeyadioiimsulasyiFdudr lunnuuueu

1500 2000 2500 3000

Frequency Number (n)

1 4.5 dygruveundga Tugrennud 9.1 619.6 Anzidaad $1uau 3201 Jeya

Absolute Value of Range Line

Magnitude

3 4 5 6
Azimuth (m)

51l 4.6 wavesmsmamlaayises Wensingiszus 3 was



7] d 1 = [ d
4.3 flﬁﬂﬂJﬂ'lﬂi$1J1J!5ﬂ]‘iﬁﬂ&lﬂﬂﬁﬂ!ﬂi‘l:ﬁﬁ

d’ o o d! c‘\'
4.3.1 HPWINYHUIVUITHT 2.6 LUAT

=g 3

3UM 4.7 uaaamstansiagildlunisnanns

a

Magnitude RAW Data

Range (m)

500 1000 1500 2000 2500
Frequency Number (n)

310 4.8 uanseundgaveadoyaniaula

39



40

Magnitude FFT Data

E
)
=
o
&
500 1000 1500 2000 2500 3000
Frequency Number (n)
; = -
3U1 4.9 uaaapunAyavoINIsuaaiGes
Magnitude IFFT Data
E
L
=0]
=l
3]
&

0.6 12 18 24 30 36 42 48 54 6.0
Azimuth (m)

3UM 4.10 namInmuBIing

q

ANz 4.10 szfiunnaesdngetinsanaruainAdussaslsrann 2.6 wes 19

¥ = o dl ° o 9
1ﬂﬂLﬂﬂﬁﬂﬂ?tﬂ:ﬂﬂ’]ﬂ’]?’l’]ﬂ')ﬁlq‘h



41

4.3.2 BipH INGABIFUIZHE 3.0 1MAT FIVYIHALNVINNY 0.8 131N

30 4.1 namanisvaneingilslumsnanes

Magnitude RAW Data

0.2

Range (m)

s
o

0.8

500 1000 1500 2000 2500 3000
Frequency Number (n)

50 4.12 uamueundgavestoyaniaunla



Magnitude FFT Data

0.3

Range (m)

500 1000 1500 2000 2500 3000
Frequency Number (n)

4 = o J
31 413 naaweunigavesnsuaises

Magnitude [FFT Data

x 10

0

Range (m)

06 12 1.8 24 30 6 42 48 54
Azimuth (m)

3N 4.14 uamsnIMoadag

42

1 v
AN 4.14 aziunnaesingaestuegieanasenamdussuslszann 2.8

o o 4. 3 = o =dl o ar |
WHAT WA 3.6 INATATHANAL 'ﬂ\ﬂﬂﬁLﬂﬂdﬂﬂi‘:ﬂ:ﬂﬂ’m’\i"l’h‘l'}ﬂqv)



43

a & A
4.3.3  1MBNINYHUIYUITHUS 1.5 1UAT

310 4.15 uaasnisdansiaghldlunsnaaes

Magnitude RAW Data

Range (m)

2500 3000

1000 1500 2000

500
Frequency Number (n)

3UN 4.16 uanaoundgaveItayaniamla



44

Magnitude FFT Data

Range (m)

500 1000 1500 2000 2500 3000

Frequency Number (n)
31 4.17 nameundgaveamsulasyiGes

Magnitude IFFT Data )

Range (m)

6.0

1.8 24 3.0 36 42 48 54

0.6 12
Azimuth (m)

3UN 4.18 uaaanmueaing

a1nzuil 4.18 aziunmeesingagrrsainatsennAduszezlszinn 1.5 wns 3

va e 0 o 3
IndiAnsfiussasinianisnadmgly



45

4.3.4 1iedingaes¥uIzLT 1.5 1A

JUN 4.19 uaaamsvansingilslunisnaaes

Magnitude RAW Data

0.015

Range (m)

500 1000 1500 2000 2500 3000
Frequency Number (n)

317 4.20 uaneundgavesdeyaniaula



46

Magnitude FFT Data

Range (m)

500 1000 1500 2000 2500 3000
Frequency Number (n)

/ a o o
UM 4.21 uaseunagaveImIuayises

Magnitude IFFT Data

Range (m)

12 1.8 24 3.0 3.6 42 48 54 6.0
Azimuth (m)

3UN 4.22 namanmvesiag

AngUR 4.22 azmiunneesingasstiuegniainartaimadussesiszinm 1.5

4‘ e o cil o o 14
wes T lndAeaiuszaENiInig93mAgLa



=
unn s

azimanisnaaes

5.1 unaglwamanaaes

5.1.1 szuululasnd
- o J a3/ ar [ 4 =1 A o a A ¥ 1 o
szuv lulnswiannvuddesiamndeiosniniimsgadoidsnlddsdoyg
as Y o o o =1 a = '
uazgnaaneudygudumenhdygrannioh limanudeyaiamsianaaldie on
n’: ¥ o A A 9/ o a yd' a = d o Y o 3/ =1 s (=Y
nanerhnaunldanugnina 149 9.1 - 9.6 Anzidsad il ldanuaziBoavesnindslua
o A = g J ar v 9/ d‘.c}. b
UN 1HBININANVAIDIAVDINIWL HISVUA VTR NN NYBIANUDN 19U
5 -:i a
5.1.2 vinanuNhuYeya
ad v — i e v ° 4 W ¥
szuziunudeyanldluauisviioghn 1 WAsIINTINUYeYA 3201 Yoya launis
- P ' et A - a a A - -
IAABUNITZMINYABYT 0.01 AT wazile Jer fin ANVAzIBURAIUNAMSINADUN L_ ADA1N
3/ i) a o ;dl =] = oo
AIvesresladunsizy e 1 was A Tunisnaasalifie 0.032 a5 R Aoszozuoanng
o 4 ' & =, & 4 o '
(Range) M1 3 A3 F992 181 anvazidsadunanmsadoun lunsneaesiiszlanilu der
= RA2L,, =3*0.032/2*1 = 0.048 1WA3
d
5.1.3 ANUANYIAUVRININ
. v ¥ ]
wan 1a ludwvesnisadsnmnduludiuvesmsidssuunninisnaassiidlunua
1 =1 o H s s " 1cf ar Qs
wole uﬁ"m:mumwmmmqﬁﬁ%’Nﬂmﬂanmm'lmmmuu.mﬂmmmsmwmwzfmqaaﬂ
ar b4
1nnula
5.1.4 pnafl¥lumsiiudeya
a = 9 Va1 o = | =1 Y & 3 & W v 9
namlslumsinudeyasgh 1 $21us 20 wii demsinudeyaniiansy Fniund

Vo =" s St a é’ Yt
annasezilu uandsausonaszuuIRlanuswu1asn

5.2 Ty

Jymininundsniniannszuylulasndiadldduduings 1dun ¥1enudn

= = 2 ' o 4 { o o 1 a a d o
1 1aTdeunulyl duilunauisinverhaaunl¥augniina1in 9.1 - 9.6 Anzidsas

[
v @ o

= @ = 4 o
TanwaziBsavesnmda lidin msaiuguuazdeanuluszuumsdudeyaideainu

¥
A @ o

3/ o A :‘1:3 ' ﬂ 3 o ﬂ @ a9 ::yhlo
TOAANDINUY WL uﬂtyﬁﬂwmumwn HADINTITWAIHI S UL UDUAUAU Tﬂﬂszuuu u

4w = < ¥ o LY 4 Y o w A M A
ansanudeyannusIge 1 Seihmsnaasslddmnn duiludeiiiaveunsesiionidlu



48

o -

- =] P4 o o I3
MSNAADY IIWszozveImanudeyanaziuivimsnanssiviadn Mlfsuuves

g

¥ ¥
Joyariudidennuly dawaldldnmilgunin lidi

5.3 UHIMEINMITNAI

5.3.1 Wannszuululasn
mIwannszuy Tulasdde i dfiflussvuaiuondiudianudanu Tilds
s s 1 - s Wy 3 (5
dyanalulasovsunuduszuudindug uazanselSvuautiaszun'ld Taolidean
: 4 L] ' o - - q‘ J
afHansszuuiu i ligennuaziiglnsel Ididuuias s luTasnSedaiimesiantedy
: oA w Sa 44 & "
uazdruidenliulgansldmoeimaniisieniudinheiu uaziinlys I 1$meerma
s A o vy a &
uuvezstinenee 1adeyais 14y
5.3.2 iannmumsiiuveyauazmsadianm
y o -] =1 J a‘: = v o
welivimsinudoya ldsWwiunasvenldownlasludnvesszuunlasdyanu
4 g un vy = v & 3 o 4w v :
el ladeyai luazgadennniu uazansaasiusadygrungndes 18 uazludiu
voamsardunmnavszdeaiann iy Tsunsunamnsa 118409 evvannarluns

1#a1u

apUnamimaaeiieg i Témsnansanenezdslilsmiigndenin Sedasd
mswannael e T gmsdauaiudfulzaasfauuma TuTagned luTasonid
i W luging 4 Wiaiulse Tonilueunauasuns narowiniy sy n3
asamingmelddauaiafinaadimienite msaseaeudufimsinuas smdedmums

ldnsesiioniaunneinlulasndidsnudgmi lFauludiadsesiiu dudu



(1]

(2]

(3]
(4]

(5]

(6]

(7]

(8]

(9]

49

VITBIYNITH

sivde Mes. 2542 “mswesmmiignuatisdaondulylasion syapiinusine-
manstiuda cvindndlszgnd auzinomans aonfuma TuTagnszvoundu
AUNMITAIANTSIIA.

Anderson A.P. 1977. “Microwave holograph.” Proceedings of The IEEE. no.124 : 946-
962.

Balanis A. 1964. Antenna Theory Analysis and Design. New York : John Wiley & Son.

Chu T. H. and Farhat N. H. 1988 “Frequency-swept microwave imaging of dielectric
objects.” IEEE Trans. Microwave Theory Tech. vol. 36 : 489-493.

Collins R. E. 1994. Foundation of microwave engineering. New York : John Wiley &

Sons.

David M. Sheen, Dougles L. McMakin and Thomas E. Hall. 2001. “Three-Dimensional
Millimeter-Wave Imaging for Concealed Weapon Detection.” IEEE Transactions on
Microwave Theory and Techniques. vol.49, no. 9 : 1581-1592.

Goodman J.W. 1968. Introduction to Fourier Optics. New York : McGraw Hill.

Herman LP. 1996. Optical Diagnostics forThin Film Processing. San Diego : Academic
Press

John C. Curlander, Robert N. McDonough. 1991. Synthetic aperture radar: systems and

signal processing New York : John Wiley.

[10] Pieraccini M., Tarchi D., Rudolf H., Leva D., Luzi G., Bartoli G. and Atzeni C. 2000.

“Structural static testing by interferometric synthetic radar.” NDT&E International 33 :

565-570

[11] Seeger J. A. 1986. Microwave theory, components, and devices. Englewood Cliffs, New

Jersey : Prentice-Hall.

[12] Soumekh M. 1992. “A system model and inversion for synthetic aperture radar imaging.”

IEEE Trans. Image Processing. vol. 1 : 64-76.

[13] Soumekh M. 1994, Fourier Array Imaging. Englewood Cliffs, NJ: Prentice-Hall.

[14] Soumekh M. 1999. Synthetic aperture radar signal processing with MATLAB

algorithms. New York : John Wiley.



MANHIN

50



MANUHIN N.

uanaEuMNINneUmMIMOMtazldsunsunuguszuneufinveya

51

HAUMINVHABUN TN

fvuam AunuasuAY VNAaLnY

- o 1 a oy
IADUAWHUITUAU

Y

4 ° ] o
oumuAmmiinmsinudeya

aUNUATY

Yes
LY 4 4
/uﬁnﬂagaﬁiﬁ’aﬂﬂi/

End




Tsunsu MATLAB Tumsaauguazuumeiiuiinveya
%hp8S10C OFEM6S0X.m

close all;clear all;clc
global g
“ol. Create the object.

com_port="COM7';  "Use vour serial port

s = serial(com_port);  “uCreate object.

BoardNumber = 8; Y% T'he GPIB controller card number
DeviceNumber = 16; Y This is device scttable

g=gpib( AGILENT' ,BoardNumber,DeviceNumber); % Create object.
%2. Configure the object.

set(s,' BaudRate',9600);

set(s,' DataBits',8);

set(s, StopBits',1);

set(s, Parity’, nonc")

set(s, FlowControl', none');

set(s, RequestToSend', off);

set(s, Terminator',CR); Y% 'LE/CR’

set(s, InputBufferSize',200000);

“Large input buffer. This makes room tor bringing in a lot of data.

set(g, InputBufferSize',200000);  “oAlternate syntax.

set(g, EOSCharCode’,0); Yosets the termination character
Yoto 0 for binary data transfer.

“u3. Connect to the object.

fopen(s) 20pen communication.

fopen(g) Y%Open communication,

52



Yo, Communicate with the instrumetn.

fprintf('%os'\n’ datestr(now));

fprintf(s, 17\n"); Y Reset Driver
pause(10)

fprintf(s, | SSAT); Yo Echo off
pause(9)

out = fscanf(s);

fprintf('%s’,out);

fprintf(s, 1 LDO\n IMC\n 1A1\n 1V1'n IH-\n 1G'); % Go to CCW Limit
pause(27)

fprintf(s,' | LDO\n IMN\n IMPA\n IPZ\n 1A1\n 1V3');

fprintf(s,' 1D10000\n 1H+\n 1G\n 1T1\n 1PZ\n 1PRY); % Go to Initial
pause(5)

out = fscanf(s);

fprintf('%s',out);

YConfigure the instrument.

po=0; Yasct source =1 power dBim.

npoints=801; “wNumber of data points.

fprintf{g, FORM4; FREQ:'); %3Set data output format to ASCII.
Y%Select Frequency Domain.

fprintf{g,[ CHANI; POIN' num2str(npoints) '; POWE ' num2str(po) ']);

fprintflg, RAMP; SWET 200 ms;"); %Set Ramp sweep mode & sweep time.

fprintflg, TITL "TEST SAR SYSTEM by PRAJAK TONGJAN";');

freq = linspace(9.100,9.600,3201);

fprintf(’'Start %s\n' datestr(now));
Yo tprinttlsTATOWN IVO. '\ THE 1D0ON 1Gan');
fprintfls, | A10\n 1VO.I\n TH+');

pause(10)



for1=0:10:1000 Yo cycle” 10 mm MAX 1000 mm
step = 1*500; Y 500 step 1 mm
fprintf(s,[' | D' num2str(step) "n 1G'n 1PR']);
fprintf{['H+ ' num2str(i) ' mm ); %% Show state to screen
pause(5)
Phase(g);

Logmag(g);
out = fscanfl(s);

fprintf('%s’,out);
end
fprintf(s, | A10\n [ VI'n IDO 1H-\n 1G\n 1T2'); Y% Back to Initial
pause(27)

fprintf('Finish %s'\n',datestr(now));

%35. Clean up.

fclose(s) % Close communication
delete(s) "o Delete object

clear s

fclose(g) %Close communication,
delete(g) % Delete object.

clear g
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Yol I £ TR LT L L LT L L L L

Yol ogmag.m

function Logmag(g)

“uSet start and stop sweep {requency

£i=9.100; “oStart trequency. GHz.

fe=9.225; “oStop frequency, GHz,

fprintflg,['STAR ' num2str(fi) ' GHz; STOP ' num2str(fe) ' GHz; ']);
Y%Get Log Mag data.

fprintflg, USER4: LOGM; SING: AUTO?'); “Sclect parameter.
fprintf(g, OU TPFORM); vowhile BUSY.

pause(5)

%OK, | got really lazy here and put a pause in to wait for the

% data transfer to finish. You should query the instrument inside
% a while loop which exists when the tnstrument is ready.
d=fscanf(g); "oGet the data.

m=strread(d, %f, delimiter,'.");

LAl=m(1:2:end); “oExtract A component = basic units of selected format.

LB1=m(2:2:end); “Extract B component = 0.

fi=9.225; %oStart frequency. GHz.

fe=9.350; %Stop frequency, GHz.

fprintf(g,['STAR ' num2str(fi) ' GHz; STOP ' num2str(fe) ' GHz; ']);
Y%Get Log Mag data.

fprintflg, USER4; LOGM; SING: AUTO:'); Y%Select parameter.
fprintf{g, OUTPFORM'); “ewhile BUSY.

pause(5)

“0OK. T got really lazy here and put a pause in to wait for the

%o data transfer to finish. You should query the instrument inside
% a while loop which exists when the instrument is ready.
d=fscanfig); %uGet the data.

m=strread(d, %f",'delimiter’,".');



LA2=m(1:2:end);  “obxtract A component - basic units of selected format.

LB2=m(2:2:end);  “ub xtract B component - 0.

f1=9.350; YeStart frequency. GHz.

fe=9.475; %Stop frequency, GHz.

fprintf{g,['STAR ' num2str(fi) ' GHz; STOP ' num2str(fe) ' GHz: ']);
YGet Log Mag data.

fprintflg, USER4; LOGM; SING; AUTO!'); %Select parameter.
fprintf{g, OUTPFORM'); Yowhile BUSY.

pause(5)

%OK., [ got really lazy here and put a pause in to wait for the

% data transter to finish. You should query the instrument inside
Y% a while loop which exists when the instrument is ready.
d=fscanf(g); "oGet the data.

m=strread(d, %f’,'delimiter’,"');

LA3=m(1:2:end); “oExtract A component = basic units of sclected format.

LB3=m(2:2:end); “okbxtract B component = 0.

fi=9.475; “oStart trequency, GHz.

fe=9.600; “uStop trequency, GHz.

fprintf{g,['STAR ' num2str(fi) ' GHz; STOP ' num2str(fe) ' GHz; ']);
YGet Log Mag data.

fprintflg, USER4: LOGM; SING: AUTO?"); %Sclect parameter.
fprintflg, OUTPFORM'); Yowhile BUSY.

pause(5)

“0K. [ got really lazy here and put a pause in to wait tor the

“u data transter to Iinish. You should query the instrument inside
Yo a while Toop which exists when the instrument is ready.
d=fscanflg); ".Get the data.

m=strread(d, %of’,'delimiter',.');

LA4=m(l1:2:end); “obExtract A component = basic units of selected format.

LB4=m(2:2:end);  “skxtract B component = 0.
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LA(1,1:801) = LAI,

LA(1,801:1601) = LA2;

LA(1,1601:2401) = LA3;

LA(1,2401:3201) = LA4;

Y%Save Data.

fid = fopen(DATA L.txt',)a');

%0a = Open file, or create new file, for writing:
% append data to the end of the file.
fprintf{fid, % f\t', LA);

YoWrite tormatted data to file "Fixed-point notation and Horizontal tab”.
YoSet start and stop sweep frequency
fprintf(fid,"\n'); % Write "New line".
fclose(fid); Y% Close one or more open files.

fprintf('Log MAG Done. ');

ST LT L LT LT L LT L LT L LR
Y%Phase.m

function Phase(g,fm)

%Set start and stop sweep frequency

fi=9.100; %Start frequency, GHz.

fe=9.225; %Stop trequency. GHz.

fprintflg,[[STAR " num2str(fi) ' GHz: STOP ' num2str(fe) ' GHz; ']);
Y%Get Log Mag data.

fprintf{g, USER4: PHAS; SING: AUTOY'); %Select parameter.
fprintf{g, OUTPFORM'); “owhile BUSY.

pause(5)

ORI got really lazy here and put a pause in to wait for the

Yo data transter to finish. You should query the instrument inside
% a while loop which exists when the instrument is ready.

d=fscanflg); “oGet the data.
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m=strread(d, %of’,'dclimiter’,".');
LAl1=m(1:2:end); Yobxtract A component = basic units of selected format.

LB1=m(2:2:end); “obxtract B component - 0.

fi=9.225; YeStart frequency, GHz.

fe=9.350; “uStop frequency. GHz.

fprintf{g,['STAR ' num2str(fi) ' GHz; STOP ' num2str(fe) ' GHz; ']);
YoGet Log May data.

fprintf{g, USER4; PHAS; SING; AUTO;"); “%Seclect parameter.
fprintf{g, OUTPFORM"); Y%while BUSY.

pause(5)

%0K. T got really lazy here and put a pause in to wait for the

% data transfer to finish. You should query the instrument inside
% a while loop which exists when the instrument is ready.
d=fscanf(g); “Get the data.

m=strread(d, %f",'delimiter’,".');

LA2=m(1:2:end); %kExtract A component = basic units of selected format.

LB2=m(2:2:end); %Extract B component = 0.

f1=9.350; “wStart frequency, GHz,

fe=9.475; “oStop frequency. GHz.

fprintflg,['STAR ' num2str(fi) ' GHz: STOP ' num2str(fe) ' GHz; ']);
%Get Log Mag data.

fprintf{g, USER4; PHAS; SING; AUTO;"); %Sclect parameter.
fprintf(g, OUTPFORM'); Ywhile BUSY.

pause(5)

00K T ot really lazy here and put a pause in to wait for the

Yo data transter to fimsh. You should query the instrument inside
%o a while loop which exists when the instrument is ready.
d=fscanflg); “oGet the data.

m=strread(d, %f','delimiter',)')");

LA3=m(1:2:end); “obExtract A component = basic units of selected format.
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LB3=m(2:2:end); “ol.xtract B component - .

i=9.475; CoStart frequency. Gz

fe=9.600; YaStop trequeney. Gz,

fprintf{g,['STAR ' num2str(fi) ' GHz: STOP ' num2str(fe) ' GHz: ']);
YoGet Log Mag data.

fprintflg, USER4; PHAS: SING: AUTOY); “aSelect parameter.
fprintf{g, OUTPFORM'); Yowhile BUSY.

pause(5)

250K, I got really lazy here and put a pause in to wait for the

% data transfer to finish. You should query the instrument inside
% a while loop which exists when the mstrument is ready.
d=fscanfl(g); “oGet the data.

m=strread(d, %f",'delimiter',.");

LA4=m(1:2:end); "ubxtract A component = basic units of selected format.

LB4=m(2:2:end); “oExtract B component = 0.

LA(1,1:801) = LAL;

LA(1,801:1601) = LA2;

LA(1,1601:2401) = LA3;

LA(1,2401:3201) = LA4;

Y%Save Data,

fid = fopen(DATA P.ixt' ['a');

%a = Open file, or create new file. for writing:

%o append data to the end of the file.

fprintf{fid, %f\t', LA);

YaWrite formatted data o file "Fixed-point notation and Horizontal tab".
YoSet start and stop sweep frequenceyvtprintfifid. %o i, LA):
fprintf(fid,"n"); "oWrite "Noew hne™

felose(fid); YaClose one or more open files.

fprintf{' Phase Done. "),
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Y1lsunsu MATLAB lumsa$ranmnay

close ull;clear all:cle

L=load('DATA L.txt' txt');

mag=10."(L./20); “weonvert Log to Linear
A=mag;

P=load('DATA P.axt',txt);

theta=deg2rad(P); Yoconvert degree to radian
P=theta;

% cj=sqrt(-1):

pi2=2*pi;

c=3e8;

fi=9.1e9;

fc=9.35e9;

fe=9.6e9;

npoints=3201;

ke=2*pi*fc;

we=pi2*fc;
R=3; "wRage
Cr=1; “ocoss Rage

Du=2*pi*(R/(4*kc*(Cr*R)));
freq = linspace(fi,fe,npoints);
s=A.*exp(j.*P);

rc = abs(-50:1:50);

D0 0 0 00,0/ U0, 0 0 & 00 0 & 0 0 0 0 0707070, 0 0 070 07 00 0, 00 0 dk: 0 07 0 0, 0 0, 0007 0/ 07 0/
LT T T S U s T R T R T T R N 1 I § M et I A W o e O A € v B I O T 4 S A D (R A g

for column = 1:3201,
iflcolumn<151)
yf(1,column) = (1/150)*(column);

else if{151<column<3051)
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yf(1,column) = 1;
end
end
if{column>3051)
yf(1,column) = (1/150)*(3201-column);
end
end
for row = 1:101,
if{lrow<6)
xflrow,1) = (1/5)*(row);
else if(6<column<95)
xflrow,1) = 1;
end
end
if{lrow>95)
xflrow,1) = (1/5)*(101-row);
end
end
%% %% %0 Y00 %0 %0 a0 %0 %0 %0 % % % %0 %0 %% %0 %0 % %0 %0 %0 % %0 % % %0 %0 % %0 %0 %0 %0 %% %0 %6 %6 %6 %6 % %0 % Yo
for row = 1:101,
ss = s(row,:).*yf(1,:);
s(row,:) = ss;
end
for column = 1:3201,
ss = s(:,column).*xf(:,1);
s(:,column) = ss;
end
figure()
imagesc(abs(s))

title('Magnitude RAW Data');
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grid on

colormap jct

colorbar

0 0/,0/0/0/0/0/0/,0/0/0/0/05050/0/070; 0,0 050007000 070/ 00/0,0,0070/0/0/070. 070005000
/ﬂfﬂlﬂ /0 /(J il /I\JU 070 /[l Y070 707070 70 /0 0 0 70 70 07070 70 70707070 7070 70 7070 70 70 7070 50 7000 70 0 /0 0

for column = 1:3201,
ss = s(:,column);
fm = fitshift(ff(ffishifi(ss)));
fit_sc(:,column) = fm;
end
figure()
imagesc(abs(fft sc))
title(Magnitude FFT Data');
grid on
colormap jet
colorbar
%% %% %% %0 %6 % %% %% Ya% %% %% 0 %% % %o Yo% % Yo% %% % % % % % % %% 0% % % %% %o %
for column = 1:3201,
k = 2*pi/(c/freq(column));
%  ku=1/(1/100);
for row = 1:101,
ku = re(row);
sw(row,column) = exp(-j*R*sqrt((4*k"2)-ku"2));

end
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ss = fft_sc.*sw;

ifft scr = fitshift(ifft2(ffishift(ss)));
figure()

imagesc(abs(ifft_scr))
title(Magnitude IFFT Data');

grid on

colormap jet

colorbar

figure()
imagesc(abs(ifft_scr(:,1612:1632)))
title('Magnitude IFFT Data');

grid on

colormap jet

colorbar
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System capabilities!

Measurcment

Number of display chanmels Two display channels are
available.

Number of display parameters: The [our basic paam
elers, 511, 821, 512, 522, can be displayed [or either
selecled chanmel in either a “fonr queadrant™ or an “over
Lay” formnal.

Measurement parameters: 511, 521, 512, 522
Paruinelers may be redefined by the user for special
applicationa Conversion to 21 (inpul impedance), 22
(output impedance), Y1 (inpi ahnittance), Y2 (outpuot
athnittance), and 1/3 is also provided.

Domains available: Frequency, tine (Option 010), pulse
profile2 (Option BO8), anxdhary voltage (redr panel output
atding us device stimulus, range is _10 VDG), and powers
(sweep power level al u CW frequency’).

Formats

Cartesiae: loglinear magnitnde, phase, goup delay,
SWR, redl part of complex parameder, imaginary part of
complex paraineler.

Smith chart: Marker [ornat can be selected as log magni
tude, Tinear magnitude, B jX, or @ jB

Preiar: Marker [ormal can be selected as Jog inagnitinde,
Tinewr magnitnde, phase, or veal and imaginary.

Data markers: Five independent dala markers read oot
and diaplay the valne of the formatled parameler and
stirnulus (equency, time, or auxiliary voltage).

Marker fanctions

Marker searde Specific (raee vahes can be localed, such
43 MAX, MIN, und target (for example 3.00dB point)
Dhiserete/omunowus: Markers can indicale data al actiad
dutd points or they can interpolate between data points o
allow the selting ol a marker al an exaud stimulus valoe.
Delie marker: Marker readont shows dilference between
addive inarker and the reference marker (any iarker can
be used as e relerence).

Group delay characteristies

Group delay is computed by ineasuring the phase change
within 4 specified step (determined by the frequency
span and the number of points per sweep).

Aperture: Delennined by the frequenty span, e nuin
ber ol steps per sweep, and the ainount of soothing
applied.

Mininum aperture = (requency span¥(# points 1)
Maxinum aperture = 20% of the [requency span
Range: The mnaximum delay is linited Lo measuring

no more than _180 degrees of phase change within the
minimumn apeure.

Range = 1/(2 x minimum apertinme)

For exanple, with & minirin apeiture of 200 kTlz,

the maximnm delay that can be ineasured is 2.6 psec.
Accuracy: The [ollowing graph shows gronp delay acen
racy al 20 Gz with an 86141 Lest sel and an
83621 A operating in stepped sweep inode. Insertion Joss
is assumed (o be zero.

Pralse ganlile dorain i ot s ailabde i the 85 1IXF syserms.
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: l‘.{
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e
T T = ] e
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Acerture "Mz

In general, (he [olowing formunli can be used Lo deler
mine the avcuracy, in seconds, of 4 specilic gronp delay
measuremns .

0,003 x Phosa o deg) + deloy (sec) x linesrity (Hz
Eadura lFEi

Depending on the apeiture and the device length, the
phase actiricy used is either incrementad phase woeunuey
or worst case pluse ateuracy. The above graph shows this
Liwnsition.

Source control

Al sourte contiol is provided fom U 86106 frond panel.
Compatible sources

8360 series synthesiced sweeper

8HOAD synthesized sweeper?

831 AT synthesized sweeperd

83608 sweep oscillator with 836xx RF plug ind

(raanp sweep mode only)

Sweep Hmits: Sed stut/stop or centerspan of the stinnhs
parameder (requency, Lime, or auxiliary vollage).
Measured # points per sweep: Selectable as 51, 101,
201, 401, or 801 points. In [requency hst mode, the
nunber of points can range rom 1 (o 792

Sweep modes

Ramp sweep’ (anslog)

Steppert suwep (availdile with dl somrtes excepl the

Agilent 3I601): A Laster version of step sweep, called “quick
step”, is selectable when nsing an 8300 series synthesized
SWEE]EL

Frogpueney st srooep: Define up (o 0 dilferent wbity
sub sweep requency ranges by specifying start/stop,
center/span, or CW aweeps. Define the munher of points
or slep size [or each range. Display all seginents or a
single seginent on sereen. All [requencies are synthesied
il using the 8340/41 or 83060 series synthesiad sweepers.
Fregquenty domnain only.

Stregle poet (single lequency)

Fast CW mode (GPIB only): Raw diata (resad and imnagdi
nary) is sent imunediately to GPIB as soon as it is Laken.
Display is blanked in Oiis inode. The soune is phase
Jocked onee when entering this mode, but is not re phase
Jocked al each poinl Most be triggered extemally (TTL).
Dt is available approximately 600 psec aller the Wrigger
pulse is 1eceived.

The myiubend  deriotes w rvew (rdunw o cagaadilicy Jue oy tie 5100 wade veisinn 7.0

Prowrn horaios copaines K360 s o, Sources witl Grimsase e isons e 001 0 83 e e o gdating
The BN K31 ans) RS0 vt et aie nob oonpatibde aith the B5I0XF systene



Power sweep: Fromn power domain, sweep power al

4 OW frequenty. When combined with the receiver
calibration feature, power sweep allows quicker wd more
aceurale absolile power measurements of an wnplifier's
1 .dB gain compression point.

Alternate sweep: The two tchannels, inchading markers,
nay be coupled! (saine soun-e parameters) or nneoupled
(different source paramelers).

Sweep time: Minimumn sweep tine is automalically
selecled, depending on the number of points per sweep
(and the averaging laclor il in stepped mode). Longer
swee Limes may be entered by the user from 0.1 Lo

100 seconds.

Source power: Sel souive power (dBin) or power slope
(dBi/GI1z). For the S parwneter (est sels with built in
allemutors, e port 1 or port 2 sigrad Jevel can be con
trofled by setting the internal attenmator of (he lest sel.
Mat power is ahievable al e test port when using the
user flulness feature of e 8360 series synthesizers.

An E4418A power ineter with the 8480 series of power
sensors are required Lo nessure power for atness oor
rection.

Multiple fre control de: [n this mode, (he
8610C controls up o three [requency ranges indepen
dently: the frequentcy of the primay source (8W021A syn
thesized sweeper), the frequency of 4 secondary soune
(1rugy be phase locked 83508 sweep oscillator), and the
frequency of the network analyzer receiver.

Frespuency conrol: Al [requency ranges (an be sepuralely
defined as unctions of the device under test [requency,
by specifying & multiplier (2 o of inlegers) and an
ofTsed for each frequency.

Define bon sionage: The active multiple [requency inode
parameders are stored in non volatile memory and masy be
suved on dise: with the hardware configuration.

Suvep modes: All sweep modes can be used in multiple
Trequenty mode.

Evteruat LO phese ook condrol: Inapplications where
an external LO is used in place of 4 test set, LO phase
Joek control s provided to phase Jock & sweep osallator
with DG PM capability (for exanple, 83650B) to &
syntheabzd sweeper ([or example, 83621A).

Power leveling and power control:
Power leveling capahility comes as part of the standard
B610XF systems. With power leveling, power levels at the
Lest ports are controfled with & ypicad doenmtey of

~ 1.0 dB with & contiol range greater than 20 dB3.

Power leveling modes: These modes are availible in
both RF and LO power contiol
System tereting: Power leveled al the Lest poits and is
entirely contiolled by the 8610XTF system. This is also the
norinad operating node.

TIuternal teveting: Power leveled ad the outpit port of the
OUITE.

External tereting Leveling s achieved nsing an extemal
delectorn

Lemetirgg of) Souree set Lo the unleveled mode.

Power leveling detections modes: These modes we
availuble under system leveling. Bach mode will deter
mine how the "unleveled” tondition is detected.

Atways: The 85100 polls [or errors during every sweej.
Smart: The 86100 polls for errors during the first sweep
following & change in frequency, and therealler only il an
error was delected during the Grst sweep. This is the
defanlt mode.

Oneze: The 8610C polls for errors only during the fist
sweep following a change in hequency.

Nener: The 86100 does not poll for errors during any
SWEE]).

Power contral: Set port power (iBm) or power slope
(dBmvQTEz). With systemn leveling selected, the

8510XT systen will contiol the RF somrce, the
millineter wave controller and the Lest heads Lo deliver
the user requested power Lo the test ports.

Vector error correction techniques

Calibration types available: Varions cahbration types
are available. Once calibrated, the frequency limits may be
narmowed using the FREQUENCY STTBSET [eature of the
B610C.

Ressprneseisolation cablimatrene Compensates for lrequency
response wnd directivily (refllection) or Inequency response
and crosstalk (Lrunsmission) of test sels. Requires a
short or open circuil and load termirstion (reflection) or
through connertion and Joad termination (Liunsinission).
Ot port caddtmasseny: Correction of Lest sel port 1 or
port 2 direrdivity response and source madch errora.
Requires Uiee known standards, for exawnple, open,
short, and Joad (fixed, sliding. or offse) tenninations.
T port catitration: Compensates for port 1 and

port 2 directivity, sourte inadeh, reflection leguency
response, Joad mateh, ransmission, requenty response
and crosstalk. Crosstalk (sokution) calibration can be
eliminaled.

Faudl trey port (Inacditiemeal ): For use with an 5 paraneter
test sed, requires three known standards at each port, for
exanple, short, open (or offset short), and Joad (fixed,
sliding. or offsed) tenninations. A through connedion iy
also required.

Chue: path Lo porl catibralion: A lwo porl calibration
for one port ReNection/Transmission lest seds, such as the
millimeter wave systems, provides & Ml two port envor
corrected measurement when the test device is tirned
aronnd and measured in hoth directions,

1o I the SSINXF sysienns, the twn ol < are compded] Qanangde) channel s nng avaibalbde )
2 The leaunvs i cagadabitive e uncde Pose Leoelingl ancd Poser Conted are only avaladde o Uwe 35 10KF systmns
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Tt reflect tree (TRE): A two port calibration which
requires a through connection, a reflection sandand, and
4 reference transmission line. 5 parameter lest seds only.
L reflect madch (LRM): A two port valibradion simnilar
Lo TRL excepl it uses fixed loads and nol transmission
line () a3 its iinpedance reference. LT i a particulaly
convenient brosdband calibration for non coaxial environ
ments with accmaey a3 good as TRL. S paaneler test
seds onhy

Adapler remorad enlibratioe A two porl calibmation [or
noninserable devices, such as Lhose with identioa] sexed
conneclors on both ports. 5 parwneler test sets only.
e port o e port cals o Create and store &
separale one port calibration sed for either port 1 or pont
2 [romn an existing two pont calib ration.

Reference plane extension: Redelne Lhe plane of e
surement reference (zero phase) (o other than it estab
Jished at calibration. A new reference plane is defined in
seconds of delay from the test sed poit and 1anges
between _1 second.

Conne ctor compensation: Compensales for errors
between dissimiker but matable connectors such as

3.6 un and SMA.

Recedver cal: Adjusts non ratived receiver inputs to
almohite power levels; displuys absohte power in dBig
requires reference sweep of known source power (using
Nalness correction).

Set Zo: Cun redefine the characteristic impedance of a
measrement Lo other than 60 £

Data averaging: Siinikr (o a variable bandwidth IF [ler,
this [unction computes the running average of either a
number of dla traces in ramp inode or duls points in
stepped mode. Averaging facdors range [rom

1o 4096 in poweis of 2. In sepped sweep inode, each
dala point is averaged belore being displayed.

Trace smoothing: Similar (o variable bandwidth video
filter, this function coinputes the moving average of adja
cenl dala points in & singe lrace. Sinoothing aperture
ranges [rom 0.126% (o 20% of the trace width.

Data hardcopy

Data plotting: ILad copy plots are automatically
produced by the 86106 when used with an [TP GL tom
palible plotter using either the system bus (GPIB compat
ible) or seral ontpot interface (RS 232 ©).

Plotter functions: Plot Lrace(s), graticule(s), maker(s),
or Lexd with amy plotler pen. Operaling and systemn
parameders ciun also be plotted.

Formates: Pull or quarter page plots of any padmeler.
Plot atl 3 S parameters: Plots all four 5 paramneters in

4 quadrant [ormal .

Plotter/fprinter buffer: Retain biure update of the 8610
while plotting/printing previous data via either of the two
seridd output interface (TS 232 C) ports. Tota] bulfer memn
ory available is 400 Khytes [or serial ostput port 1 and
100 Kbytes for serial outpt port 2.
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Data Hsttugs: For printing and plodting, the Agglent
85100 can send data, via either its GPIB! or its RS 292
interface, (o the TIP ThinkJet, Quiellel, Desklel,
Laserded, or PuinLled graphics printers. Measurement
dada, operdling paramelers and systemn parunelers can all
be printed or plotted.

Display control

Display type: Color (raster scan), 7.6 diagonal, display
wraticule, 6.6 diagonal.

Tile: Add custom GUes (49 characters rmaximm) Lo the
display of the 8610C. Tiles ure plotted when nuking
hardeopies of displayved easurements.

Adjust display: Control the intensily and backgromnd
intensity of the display. Also, custoiniz the color, Lint,
and brightness of the duls trees, Insnony liaces, refer
enee lines, gralicnles, texd, and warning inessages. Select
Troan 16 colors. Defanll colors can be recalled aong with
one sed of user defined display values. Control is in the
percent of [l range.

Limit Hnes: Define up Lo eight test limil segments per
paraineler per clannel; seginents inay be any cormbinadion
of Mt Tines, sloping lines, or discrete points: Timit testing
wives pasw/fid] decision on ewch sweep.

CRT formats: Sitgde channel, dizd channe] overkiy (both
traces on one gaticule), dudl channel split (each trace on
separale gralicules), lonr parameter overlay or spht.
Trace functions

Dhsplag data: Display current ineasurement date, mein
ory dada, or current measurement and imemory dala
simullaneously.

Trace matie Veclor inah (| x :) of current linear
neasurement values and memory data

Scale resolution

Magedtuede: Log lonnat (dB3/dv): 0.001 to 500

Linear format (unitsAdiv): 1010 1o 500

Phase: Cartesian (degreesdivy: 1010 (o 600

Polar (degrees/display graticnle): 46

Refernce nadue: Ranges between _600 units (dB3, degrees,
seconds, ele)

Referenwce posttion: Tanges lvom the 0 (holoin) to 10
(Lop) graticule position.

Audo: Antomatically selects scide resolabion and reference
vitlue Lo center the Grace on the CRT gralicnles for easy
Viewing.

Electrical delay: Offsed ineasured phase or group delay
data by a4 delined anount of electiical delay, in seconds.
Operades similar Lo an elechonic ine strelecher. Ainount

of electrical delay can range between _1 second, Electrical
delay can also be displeyed in eledrical length (meters)

or physital length by entering the appropride VELOCITY
TACTOR, the propagation velocily relative to the speed
of Tight.

Waveguide delay: Non linewr slectiical delay used Lo
remove the effects of dispersion in waveguide.

Table delay: Allows user Lo inpul an array or rea) and
Inagdnaay pairs o corred for dispersion in non toaxial
media such as microstrip or coplanar waveguide,

1. Whens garnviogdpeoiwang froma e B5 10 sepsetema b { GPYS ctnpsatibile } pent Lo 2 Cenlnmes gartieigdollen use
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Storage

Internal memory

Instrument state: Eight instrument states can be stored
in non wolitile iemory via the SAVE memi. They can then
be recalled via the RECALL menn. [strnent stales
inddude all control sellings, nemory Lraee dala aective list
frequency Lables, ardive cabbration coellicients, and customn
display titles. Register 8 is reserved [or the power up stale,
whith canbe defined by (he user.

Hardware configurations: One hurhwure configuration is
stored in artive non volalile memory. This configaration i
nol changed al mstrument presed. The hardware config
uration includes all instrument addresses and the inultiple
[requency mnode pardinelers.

Data traces: Eight (races of dats can be stored in the
Lrwe memories. Traces 1 4 are stored in non vokutile
nemory.

Calibration sets: Eighl sejuuale calibration seds iy be
stored in non volatile memory. I[fany 801 point Ml two
pont calitwalions are slored, storage muy be Timiled Lo as
Tew as [our calibration sels.

Calibration kits: Two calibration kits, including nser
nodified kits can be stored in the 8510 internally ullo
valed nemory. An inlermnadly stored kit is writlen over
when another calibration kit is loaded in the same data
storage localion. Galibration kits cun lso be stored Lo
disk.

Internal disk drive: The buill in disk drive can be used
Lo store and retiieve dilferent types of data on 4 3.6 inch
disk. Dala fles can be stored in either the ITP LIF or

M3 DOS# [ormnats. Diskedles of double sided [ormat or
high denaity formul are recommended.

External disk drive: Data ¢an dlso be stored on disk
nusing an external disk diive with command sibsel S3/80.
Duda fes are stored in TTewlelt Packandy stowkand LIF
or MS DOS Tormad.

Disk storage memory requirements

of Data to be Stored Memnory Reguired (Kbytes}

Calibretion set (full two-port, 801 ws) EE]
Calibration kit 2
Instrument stata 7
Hardware state D5
Machine dump 400
Data data (201 pis)

1 S-parametar 55

4 S-parameters 20
Data formstted, raw or memory (201 pts] 5.5
User display 3

Time domain (Option 010)

Description

With the thne domein option, dala [rom Lranamission or
reflection ineasurements is converted from e requency
domain o the tGme domain using the inverse Fourier
trnsform and presented on the CRT display. The liine
domnain response shows the inessured puraimeter value
versus Lime. Markers may also be displayed in electrical
length (or physicad length if the reladve propugation
velocily is endered).
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Time sthmulus modes

Two types of tine domndin stiinuls wavelorns can be sim
nlated during the transformadion 4 step and an
inpulze. Although these wavelorms are generded mathe
matically with the inverse FFT. the results [or linear cir
tuits are the same as would be oblained il the actioa tne
wuvelorms had been applied and measured.

Low pass step: This stimulus, similar (o a traditiona)
Time Domain Relectometer (TDR) wavelonn, is used (o
neasure Jow pass devices. Trans[onning (o Lime Jow pass
requires a sweep over a harmonic sel of [requencies inclad
ing an extrapolated DG value. The step response is Lypi
cally used for refllection measurements only. The low pass
step wavelorn displays a4 dilferent response for each ype
ol inpedance (R, L, (), giving uselul infornation about the
discontinnilies being measured.

Response resolution!: [n Jow juss step mnode. response
resolution is determined by the step rise Gme (10% o
90%) of the time stimulus. This depends on hoth the
frequency span and e window used (see Windows):
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Low pass impulse: This stiinulus is also used (o
measure Jow pass devices, and is the mathematicad
derivative of the low pass step response. Transforning Lo
Lime Jow [i4ss requires & sweep over a hurmonic set of fre
qquencies including an exdrapolited DC vaue. The time
domain response shows changes in e parameler value
versus Line. The inpulse reaponse can be used [or relec
tion (Lanlt Jocation) or Wansmission inessnremnents.
Response resolution!: [n Jow pass ilnpulse inode,
response resolution is defined by (he 60% iinpulse width of
the time stionuhis. This depends on both the lrequency
span and the window nsed (see Windows):

B e = =ouii L)
—
—
-
. \\‘ 1 0L
H c -
E mu 1A tea OW
- — -
F ST Window:  ©
B M O~
<~ ~
l Norm
"o :,:.,E- 3 -
S e 48 an

| reqaency Span

1 Regosrise s ot ia G ability i embos tan chossy spauced msgan s ol spual nepgrioeste Foo sangile o
gl (wpore, L el repeon s hat s separaiesd e by e ome gl s1:hh ann be

wr] s L el T




Bandpass impulse: The bandjuss inpulse siionlades a
pulsed RF signal (with an impulse envelope) amd is used
o measire the Lime domain response of band Tmited
devices. The starl and stop frequendies are selectable by
the user Lo any values within the Jimits of the somxe and
Leat sed used. The bandpass time domain response shows
changes in the parameter values versias Gine. Bandpass
time domain responses are uselul for both refecton and
Lransmnission nedsurements.

Response resolation!: In bandpuss impulse inode,
reaponse resolntion is defined by the 60% impulse width
of the time stimulus. This depends on both the [reguency
apan und the window used (see Windows):
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Time domain range

The time domain range, the runge over which the display
ia [ree of response repelition, depends on the Mrequency

apan and e number of points as shown in the bllowing
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Range resolution: Range resolution is the ability (o
Tocale a single response in Gime. IUis a lunction of the
time span selected and e number of dala points. Range
resolation = lime span/(number of points 1), Tange
resolution better Uhan 1 in (3 ps) can Lypically be
achieved. This is determined by source stubilily.

Windows: The windowing functon can be used to inodily
(fMer) the lrequency domain data Lo reduce overshoot
amd ringing in the Thne Domain response. Three Lypes
of windows are avdilable minirum, nornal, maximum
Typical effedive inpulse width and sidelobe response
Lo each Lype of window are shown in the Lable below:

Kaiser
Window bessel Impaise Sidelobes
typs parameter  width {relative to peak}
Minimen (1] Minimum 15dB
Normal ] 1.5 Minimum 0dB
Max} 13 2.5 Minimum WdB

Gating: The gating lunetion can be vsed Lo isolate
individua) Time Domnain responses. In converting back o
the Mretpency domain the elTecds of the responses outside
the gale are remnoved. The location and span of the gue
van be controlled by selling either the gale center
position and Lirme span or by selting the gale stat and
stop Limes.

Measurement throughput swnmary

The following Lahle shows Lypical ineasinement lines (or
an 85100 systen with [l two pord error correction.

Nsmber of polats

51 w1 2 an 801
Mas suremant?
Ramp ywanp? 270ms 3M0ms 470ms 740ms 13s
Stepped sweep
Avg factor = 1 1.26s 2B6s 6§s 10s 20s
Avg foctor = 128 B26s 128s 24s 493 106s
Time domais ioa® Elms 10ims 200ms H0ims R0 ms
GPIB dwta transfer ts computer§
Internol formet 20ms 30ms 50ms 100ms 200ms
ASCH format 240ms 460ms 900ms 18s 36s
|EEE 754 fluating paist furmat
32bit 20ms 40ms B80ms 160ms 320ms
B4 bit 40ms B80ms 150ms 300ms 530ms

Remote programming

Interface: GPIB interface operates aceonding Lo [EER
488 1978 ami [EC 626 standards and [EEE 728 1982
recominended practices.

System interface: The 86100 systemn bus is « GPIB port
nsed exclusively by the 86510C Lo contiol and extricet
information from the other instrnents in the system
such as the RF source, test sel, and the

digital plotter.

Addressing: The GPIB addreases of the 8610C and all
instruments connected Lo the 86510 systemn interface can
be verified or set [rom the 8610C ront panel via the
LOCAL menn. Addresses can range from 0 o 30 decimal

1. Response teslition isthe abilily 1o neshos L doeely sgace ] iespornse ol sqoal augloitrle. Foc exaple i Ui gl regnnse. Lo eiqoal
vespones Lhal e sepasated in Lione by lessthan one iapolse wefth cannot be nesoberd as Lan separale tesguoreees.
2 o looy paces rwncle Caep e irnpan e ) rargde is Bocted by Ll it gaen iy bt weenn Dnegoeney oo et o s (45 MHs o 225 MR with 80

o). This linmit i labwedesd ooy the pyagah a= “Tow pass lwan”™

Ohgaivoin DI only. paskivgg il

E L

LW e

Irndirdes e reaee Dok b e ot imdude sonce ban Pevitch e s (ogacad by 50 meee rsch ) Tioe oo gating is s oll
H avenpfmd iv el muugly the ales e ranp wrrep iieacan raeit Diees by e aveiglingg lectm v e the tital tinie

M asre] with an HP 0000 Semies 300 compate Sglle pannt lbaia wan dms can be acsnpdided in agganximaidy | oeiee e point o e b
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The lactory selected addresses are the following:

86100 network anadyzer 16
Source #1 19
Source #2 18
Teal sel 20
Plotter 06
Printer 01
Disc drive oo
Puss through address 17

Pass-through address: Instimments conneded Lo Lhe
8610C system bns rmay be wcceased via he pass throngh
address.

Transfer formats:

Direry (internal 48 bit Qoating point complex Tormad)
ASCIT

12/64 bit [EEE 764 Noating point Tonnat

Formn 6 (for transfler to PC's)

[nterface function codes:

ST11, ATl1, TG, TEG, L4, LEO, SR1, RL1. PPO, DC1, DTO,
GO, E1

General characteristics

Rear panel connectors

Sweep in: Input for 0 Lo 10 ¥ sweep volluge rom
compatible sweep osecillator.

Stop sweep: Inpiut and ontput for stop sweep signal rom
compatible sweep oscillalor.

10 MHz im: Input for exdernal 10 MTlz relevence.
Tuprad feret: 10 dBin o 20 dBin, Lypical

Tupmil frequney acoracy: _0.006%, (60 ppin)

20 MHz owt: Output of internal 20 MIlz

reference oscillalor.

Frequeney aconracy: _0.01%, Lypical

Amalog £10¥: Settuble outpit voltage used for anxiliary
voltge domain measurements, or analog ontpul Tor ana
Jog recomders.

Range: 999 (o 10.000 volts

Lincarity: _0.1%, typical

Resobutione: 4.88 iV, nominal

OQuipul impeelazece: 1k

External trigger: TTL inpul Lo tngger acipisition of
singde data point. Delay is induded o equdize (he singe
path delasy from the test porl. Thala is aken on negudve
going TTL pulse.

Pulse repesiion pervod: 1 msec minimum with no
averaging [l averaging, add (200 ps x averaging factor).
Pacdse amellde 1 ps ininimoin.
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Enﬂ'rumm' nral

Operating conditions: Teinperature: 5 °Clo 40 °C
Non-operating conditions: Temperatue 40°C
v 95°C

Power

47.6 1o 66 Tz 100, 120, 200, 240 Ve, _10%

8510C: 460 VA, inaxinim

Test sets: 146 VA, inaximuin

85 10XF mittimeter subsystemn: 600 VA, rmuximinn
Weilght

B510C: Ned, 42 kg (92 I); shipping, 52 kg (114 1b)
B511A/8: Net, 16 kg (33 T); shipping, 18 kg (40 Th)
85130 Nel, 17 kg (38 Ib); shipping, 20 kg (45 )
8515A4: Net, 19 kg (41 Iv); shipping, 22kg (48 Th)
85 170: Nel, 165 ky (M2 b); shipping. 187 kg2 (41.2Th)
835105A: Nel, 20.4 kg (46 Ib); shipping, 24.6kg (64 )
85 103A serves mocbales (oach ) Ned, 6 kg (27 Th);
shipping 6.8 kg (16 Th)

B85 10XF comutredler Ned, 204 kg (46 1h); shipping,
245kg (%4 Th)

B85 I0XF lost heaets (eact): Ned, 11,94 kg (26 1),
shipping, 13.6 kg (30 )

Dimensions
A
(Aliow 10 cm, 4 inches TOP
clearance at rear panel
forinterconnect cables)
(
424 cm (187 inl—-l } 50.8 cm (20 in) I
1]
000 =}
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Agilent 8511A/8511B [frequency

counverters
15 Mz to 26.5 GIIz/15 MIlz to 50 GllIz

Description

Gombining the 8611A or 8611B [requency comverter with
the 86100 network analyzer resulls ina fonr elunnel
receiver/signal processor operating over 4 46 MIxz Lo 26.5
or 50 Gllz frequency range. This system offers Nexibility
in the confguration of 4 user supphied signal separation
network to meel the needs of custom measiureinents. The
861 1A/D comtaing four separate IF (o [ comverters all of
which tan operate over the entire dynanic rnge of he
systen. Either the 4l or a2 input inust be defined as the
reference channel Lo maintain phase Jock and Lo track the
RF soun:e.

Dynamic accuracy

The [oNowing plids show the worst case magninde
and phase uncertainty due to IF residnals and detector
inaceuraeies. These plots exclude nneertainty due to
noise, [requency response, direclivity, port malches,
vroaslalk, and connector repeatabilily. Reference power
is 20 dBin.

Measurement uncertaingy

T T ee————"

Input port characteristies
The following specifications show the unconretted
aystem characteristics atl the fonr ineasurement ports.

Frequency range (OHz}
00458 820 20-355 2650 a0-50
lmpedance match
(ol four ports)
B511A 17dB 15d8 9dB _— —
86118 17dB 15dB  9dB 3dB 7dB
Fragmacy
raspsase traching!
B511A t1dB tldB 1dB — —
B511B +1dB t1dB +3dB +3dB 13 dB
Crusstalk?
B611A 1165dB  116dB 1148 — ——
BE11B 116dB  114dB  107dB 107 dB 106dB

| Ratin mvmesneraent ol any an gan s exduses doge

2. Agilent 8511A/8511B frequency converters

The [ollowing specifications describe the system
performance for the 86100 network anahyzer with

the 8611 A/D requency converer.

Dynamic range (on all inpits)

Fraquency range (GHz)
0S8 8- %5540 50
Naximem prwer
meosured ot port 2
B511A -10dBm -10dBm -15dBm — —_—
85118 —8dBm  8dBm 2dBm -—12dBm -17dBm
Raferance pewer
otport 1 (nominal)
B511A -AdBm -0dBm 20dBm — _—
8611B -0dBm -20dBm -20dBm -20dBm -20dBm
i pawar
mesured ot port 2
BE11A —112dBm -116dBm —113dBm —— —
GE‘HB ~113dBm -113 dBm —106dBm 106 dBm —104 dBm
imamic
A511A 10248 105dB 98dB — o
B611B 104 dB 106dB 94 dB dB 87dB
dynsmic range
BE11A 2 dB %$dB  93dB e —
85118 L dB QI dB B8 dB 8 dB 84 dB
;
i
¥
H
] eASureatel Live] (9 frem Bel)
Phase

8311A general informarion
Input ports

Connector type (@l inputs): 3.5 mn (N
Iinpedance: 60 £ nominal

85118 general information

Input ports
Gomneclor type (all inputs): 2.4 n (N
Dhnpedance: 60 €2 nominal

20 Al Enr oD ectine rvspanee el redalinn vl bl e A Tee s T T
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3. Agilent 8517A S-Parameter Test Set

S-parameter test sets
Description

Combining the 86100 network aalvzer with

an 861418, 8616A, or 86173 resulls ina system for making
Ml 3 parameder measurements. The dual port architec
(ure of the (est sels develops a separate reference chan
nel for each incident port. RF switching is done with a
simge bmill in electionic switch.

[ 4
1

1

@ TT =
> -

.('!

Test set general information
3518 85154 5178 351104 35100L 85105A/85 1044
Froquescy range (BHz}) 00451020 | D.04510 285 | D.D4510 50 2t020 0045w? | 33w 50 4010 BD 5010 75 7510 110
Test ports (port 10r2}
Nonunal operaong
powaer laval (dBm) 2w B S50 25 +20 29 Do 3 ] 0 ] 0 3
+5m 18
Connector type A5mmi{m) | 35 mm(m} 24 mm (m) 3.5mm 7 mm WR-22 WR-19 WR-15 WR-10
Impedance, DC bies 50 {2 nominal, 500 mA, 40 Vdc maximum Waveguide impedance, no bias
Attenmation raage
(incident signal) Dto 20 dB,in 10 dB steps DmB0dB,n | 0to80dB,in10dB steps | NA N/A N/A NA
10 dB steps
RF inpst coamector
(roar panal}
Max. input power +18dBm +14 dBm +18dBm +14 dBm +14 dBm +13dBm | +13dBm | +13dBm | +13dBm
Connector rype 3smm(f) | 35mm(f) 24amm i) 35mm(f) [ 35mmif [ 3Smm(f) | I5Smm(f) | 35mmf) | 35mmf)

Various configurations are available for all test sets.
Please see the B510 Network Analyzer
Configuration Guide.

1 ST Upinn 00T



Agilent

Data Sheet

4. Agilent 8360B Series Synthesized Swept Signal Generators

Discontinued Product Information
. — For Support Reference Only —

Information herein may refer to products/sanices no longer supported Wa ragret any
incorwenience caused by obsolete information. For the lutest information on Agilent’s

tast und measuremant products go 1o wwweagil ent.com./find / products

In the US, call Apilent Technologies st 1-808-829-3444
{ony weekdoy between Bam-Bpmin orw US time zone)

World-wide Agilent soles office mntoct infrmaton is ovailable ot
wwveagilent.com/find /contactus

10 MHz to 110 GHz

Spocilications apply alter full user calibmton.
and i coupled attenuator mode of operation
CALC lesel greater than =10 dbBmo.

Frequency

Range:

836208 10 MHz 1o 20 GHz

836228 2GHzwo 20 GHz

836238 10 Mz 1o 20 GHz (high power)
B36248 2 6iHz 10 20 GHz chigh power)
836308 10 MHz 1o 26.5 GHz

836408 10 Mz to 10 GHz

836508 10 MUz to S0 Gllz

83623L 10 Mz 1o 20 GHz

83630L 1O Mz to 265 GHz

83640L 10 Mz 1e 10 4GHz

83650L 10 Mz 1o 30 Gliz

Resolution:

Standard 1 kllz

Option 008 11z

Frequency bands (for CW signals):

Freguency range

10 MHz to <2 GHz

2 GHz to <7 GHz
7GHz to <135 GHz
135GHz to  20GHz
20 GHz to <26.5 GHz
265 GHz to <38 GHZ?
38 GHz to 50 GHz

€O h £2 P — — 3

1 Thes band = 265 GHz tv 40 GHz for the B36408/L

Internal 10 MHz time base

Accuracy = Calibmation + Aging Rate + Temperature
Effects + Line Voltage Effects

Aging Rate: 5 x 10 '0/day, 1 x 10 7/year
With Temperature: 1 x 10 19/<(;, typical
With Line Voltage: & x 10 '0 for line voltage change
of 1U%, typical

Sweep functions

Control: Start stop. conter spaut, mavker (N 1-M20,

aternate swoeep
Trigger: auto, external, single, or GPIB

Sweep modes

CW and manual modes

Accuracy: Same as time base

Switching ‘Time:
For steps within a frequency band:
15 ms + (step size/ 1 Gllz) X 6 ms step size
Maximum, or across band swatch paints: 50 ms
Step or list modes within a frequency band:
O ms, + (step size /1 Gllz) X & ms

. Agilent Technologies
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Step sweep mode

Acetraes s Same as thme bas
Minum Step 2 CRame as lrequeneys resalution
Number of Points: 2w N0l

Switching Time: Same as CW

Dwell Time: 100 ps to 3.2 <

List mode

Accwraey D Saome as time base

Minimum step siac: Same as frequeney resolution
Number of pomts=: 1 1a S0l

Switehing time: Same as CW

Il time; TOO s 1o 3.2~

Remp sweep mode

Acetrney (sweep time 2100 ms ol <5 s

Sweep widdths >n 2 10 MHz: ostort. stop, aund
banudedge requenaes are phase-loched
correeted during sweep)
Lesser of 17 of sweep width or n -~ 1 MHz
= 01" ol =weep width,

Sweep T T ms 1o 10600, 300 MHz s
AN e

RF output
Output power
Ma ximum leveled {dBm)? Standerd Option 006
{B mudels only)
836208, 836228 +13 +13
83638 +17 +17
B363L +15 Not applicable
835248 +20 +17
B3630B/L
Output frequencies <20 GHz ~ +13 +13
Output frequencies >20 GHz +10 +10
83540B/1
Output frequencies <26.5 6GHz  +10 +10
Output frequencies 226.5 GHz  +6 +6
83650B/L
Output frequencies <26.5 GHz  +10 +10
Output frequencies 226.5 GHz  +5 +5
and <40 GHz
Output frequencies 240 GHz +25 +25

With attenuator tOption 001 Minimuam sctable
output power is =10 dBm. Masdmum leveled
output power s reduooed by 1.5 dbB 1o 20 Gllz,
2B above 20 GHz. aondd 2.5 dB above 10 GHz,

75

Typical Maximum Avalabie Power
n
B
= oy
» Fera
A

o Y I

a0, |
Lo
5
]
001 20 15 ] %5 « s
Frecuency (GHe)

Minimum settable

Standared: =20 dbBim

Option OO1. =110 dbm

Resolution: (1.02 ()3

Switching ime (without atemuator ehanse
10 m=, txpical

Temperature stability: O.01 JdI3 ¢ typical
Accuracy ««l1} 3.4

Specilicanions apply i CW step. Bist manual
sweep, aned ramp sweep modes ol operation,

Frequency {GMz)
Power <20 =20 >20

and <20 and sS40 >40
>+10dBm +1.2 +13
>10 dBm> +0.6 .7 .9 +1.7
> 50 dBm 0.9 1.0 +12 120
<-50 dBm 1.4 t15 17 125
User flatness correction

Number ol pomts: 2 1o SO points table,
Numiber of tablex - up o 8

Entn modes: GPLE power meter, GPEE Duas,
awnd manual.

Hatness i«

Spee

cations apply in CWostep. list manoal
sweep,and ramp sweep modes of operation,

Frequeacy {GHz)
Power <20 =20 >20

end <28 end <40 >40
>+10 dBm +0.9 +1.0
>-10 dBm’ +0.5 0.6 0.8 t15
>-60 dBm +0.7 +0.8 10 .7
<60 dBm 1.1 12 14 +2.1

2 Specdicuton spplins ovar the 0 “C t 35 "C temg ereture range [ "C to 25 °C for output fre quencies >20 GHzi Maximum leve ed output powsr over

the 35T te 55 °C
Inchaies Natnass

range typically dugrades by s than 7 dB

o

Speeificat ons spply over the 15 °C to 35 "C temparstum reng s for putput frequence s <50 MHr
Specificut ons spply over the 15 "C to 35 "C temperature range and are degraded 0 3 0B outside of that range


CLP10
Textbox


Typieal 8365081 Pows! Flatness

+02

(08)
]
L
%
it{

=01

oo 285 5

Analog power sweep
Range: -20 «dBbm to masvimumean ailable poswer, can
b olf=et using step allenuator,

External leveling

Range:

A external 333300 E deteetor: =36 w - LdBm
A external leveling mput: =200 p\ o =05 volis
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Spectral purity

Specithivations apply e CWstep. st sud naoal
sweep modes ol operation. Specilications Jor
harmanies= besond maximom imstroment requen-
cles are 1 pical.

Spurious signals (dBc)

Harmonics
Agilent model rumbers

Output 838208 83823B 83823 B83830B/L B3840B/L

vencies 838228 838248 B3850B/1
<20 GHz
Standard -30 -7 -5 - -307
Option 006 -307 -257 -307 -307
22.0 GHz and
<28.5 GHz
Standard -50 -5 -45 -50 -50
Option 006 -60 -60 -60 -50
226.5 GHz
Standard -40
Option 006 -40
Subharmonics
Output B3620B 836238 83621 836308/L B3640B/L
frequencies B3622B 836248 B3650B/L

<7 GHz None None None  None None

Bandwitdth 27 and
External detweetor n_hu!r: 10 or 100 KHz (sweep ?ﬂ'l%t-d -50 -2 50 - =5
specd and modulation mode dependent). <A0 GHz -50 —408
nomntal >40 GHz -358
Power meter mode: 0.7 He, nominal
Source match Typioal 836208 Harmonics b Sutharmonica
anternally leseled ), typical® i
<20 Gz 1.6:1 SMR =
<10 Gz 181 SWi -
<30 Gz 201 SWIR -0 "1
=1 )
Typicsl MLC Bl e
Frequencies <20 GH
06 -bo — W
Subharmonics
T - o 1 |
1 -100
o 20 7 135 »n
.\‘_ Carrar Fraquency GHz)
§ T
a
§ 1 Tyl 638253 Homr s 17 €3
b =
T ety %ﬂ_\
1 = Py
a5 g \\£ f
- -1 Y i 0 - #9923 0pt 200
ALC Lavel [dBm) R
o]
= T
-im o e e e e e oo B 1 © R e e e

B Typicaly 207 SWR st frequences below 50 MHz.
7. Spacification is—20 dBc below 50 MHz
B Specrications typical below [ dBm

T
m H T 135 =
Sa-we Frec sency iGHZ)



Nenharmonically related

10 MHz to <20 GHz¥ -60

220 to <20 GHz -60
>20 GHz to <26.5 GHz 58
>265 to <40 GHz -bd

>40 GHzto <50 GHz 52

Power-line related { <300 Hz offsat from carrier)

10 MHz to <7 GHz -85
76Hzto <135GHz 49
135G6GHzt0 20GHz 45
>20GHzto <26.5GHz -43
26.5 GHz to <38 GHz'0 -39
38 GHz to 50 GHz =37

Single-sideband phase noise (dBc/Hz)

Offset from carrier
Fregquency range 100 Hz 1 kH:z 10 kiz 100 kMz
10 MHz to <7 GHz -70 -78 -86 -107
7G6Hzto <135GHz  -64 -2 -80 -1m
135 GHz to 20 6Hz -60 —58 -76 -57
>20GHz to <26.5GHz -58 66 -74 -35
265 GHz to <38 GHz'! -54 -62 -10 -91
38 GHz to 50 GHz -52 -60 -68 -89
Typcat Phase Norse
110 GHe Carred)

40

-©

o [
I Y .-P""‘\\‘.--—\

-1

\**\-.
20
]
-140
100 He 1kHx 10z 100 bz 1 10

Offsat From Cartler

Residual FM (yms. 50 1z 16 15 klz andw idth)
CW omode or Sweep widths €inox 10 MHz: nox 60 He.
1 pical

Sweep widths >nox 10 MHz nox 15 kHz, typical

Modulation

Al modulation specifxations are only apphicable
to the Agilent 83605 <eres, Pulse modalation
specifications apply Jor output fnequencies

100 MHz anel alwove.

8 Specficaton apphes st vutput leve s D dBin and balow.
10 Frequency range is 28.5 GHe to 40 GHz on the BIB40B/L
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Pulse {83608 only)
Standard Option 008

On/off ratio! 80 dB B0 dB
Rise/fall times Bns 10ns
Minimum width'?
Internally leveled s Tus
Search mode

Output frequencies <2.0 GHz 50 ns 50 ns

Output frequencies =2.0 GHz 50 ns 15 ns
ALC off mode

Output frequendies <2.0 GHz 50 ns 50 ns

Output frequencies >2.0 GHz 50 ns 15ns
Mini petition freg Y
Intemally leveled 10 Hz 10 Hz
Search mode DC DC
ALC off mode DC DC

Level sccuracy

(dB. relative to CW level)

Widths 21 ps +0.3 +H.3
Widths <1 ps (Search Mode} 105, typical +0.5, typical

Video feedthrough
Output frequencies <2.0 GHz
Power levels <10 dBm 2% %
Power levels >10 dBm 5% %
0 frequencies 22.0 GHz
83620B. 836278. 836308 0.1% 1%
836238, 836248, 836408, 836508 1% 1%
Overshoot. ringing 15%. typical 10%. typical
Delay™
Output frequencies <2.0 GHz B0 ns, typical 80 ns, typical
Output frequencies >2.0 GHz 80 ns. typical 40 ns, typical
Compression +10 ns, typical £5 ns, typical
Internal pulse generator
Trpical Opeion 006 Puise Emsicpe
100 0% ne i 8 _oed re
3 »
- - e et
) 3 :
: .
- LA - - 3 Tesrkary = e 60w wveits Vmcmss - 860 mi¥ir

Width rin
Periodd m
Resolution: 1 us

Sl us o s ms
w2 s to 60 s

11 Inthe BIF"1B/BA624B, specicaton applies at ALC kevels § dBm and sbove, and over the 20 °C to 55 °C temperature rangas Specricabon

dugrudes 5 dB below 20 "C. and 1 dB per dB balow ALC leval [ dBm in those modsle

12, With sxtermu| input Intermel pulses srs limited by minimum width of internal pulss ganerator
13, Option D02 sdds 30 ne deluy snd £5 ns pulse compression for extemasl pulse inputs. AM snd Scun Bandwidth (3 dB. 30 % depth.

ks 3 4B be low rated power) DC to 250 kHz




AM and scan (<ol onla

Bandwidth 5 (115 307 depth. modulation peaks
BB beloss maximum vited poser I 1o 1o Rl z
Modulation depth

CALC levels noted. cin be olfsat using step attemstor)
Nomud Made: =20 dBm o macamuom analable power
Deep Modet: 50 dbB helosw maximum avalable

e

Endev eled Maodet: 50 0B belosw maximum anaaliabile
Pos er

Sensitivity

Lincas 100" volt

Accuraey o KHz e 307 deprh, normal mode.

Exponential: 10 ¢B voly
Aecurmey cnormal mode b 025 () 257
m b
Incidental phase modulation (30" depthi 0.2
radians peak. o pical
Incidental FM: Incidental phase modulation x
modulation rate

ol depth

l
1+ | i P R ]
o= + t : t
o a L © L 00
Add Daglis (%)
Typical 220 iz R, 25% Doph Abd
O - - 000 e L
4 Y
SR 3
PUNRSLN 23
-5 RS RS
L 1) -~
Omlna ¥ A8 evalts

FM =600 onls )

Locked mode

Maximum dhev iation: =5 Mz

Rates o3 b banedw sedth, SO0 Kz des o

10O KHz 1o =5 Milz

Maxamum modulation index ey iation snen nx 5

Unlocked mode

Maximum ey mation
A mtes €100 Hz: =35
A stes 2100 1z =8 Mz

Paves b B Bamedw idih, 500 Kz dey ition 18
S Mz

Sensitivity

100 KHz 1 M or 10 MHz ol switehabbe.

Acewrmey o Mz mve, T MHz devianon): 100

Simultaneous modulations (556015 only )

Fuoll XM bandwidth and depth is o pically available
at any pulse mate or width, FM s completely inede-
prenelent of AM and pulse modulation.

Internal modulation generator «Option U022
AM. FM modulation signals
Internal waveforms: Sine, squane, triangle,
Famp. nokse
Rate
Fange:
St T Hato 1 MHz
Sepuavre, triangle, mamps 1 He wo 1To6 kHz
Re=olution: 1 1z
Depth, deviation
Ihugze: same as the base insturument
Resolution: 0.1
Avcurmiey: same s base mstroment

Pulse
Modes: Live-rum, gated, triggerod delayed
Period range: ;100 n= 10 100 ms
Width range: 25 s to 100 ms
Resolution: 25 nx
Accuracy: & ns
Video delay
Internal sxne pulse; O 1o 100 ms
Extemally supplicd =y ne pulse; 225 ns o [00 s

Modulation meter
Accuracy (rates S1O0 KHz i 3 ol riunge)

14 Desp mode offars mducad distortion for very desp AM. Waveform is OC- coupled and fe sdback-leveled st ALC Ievels shove —13 ¢Bm. At ALC levais below
-13dBm, put, & is DC-controlleble, but subject to ssmple-snd-hold drift of 0 25 4B/ second
15 The BIG0 has two unluve lod modes. ALC OFf and Search. In ALC OFF muode . the modulator drive can be

controlled from the frent panel to vary quescent AF sutput leve). In Search moda. the

moma nturily closes the ALC loog to find the mod Wator drive s=tting necessary to make the guescent AF output level squal o an antered value, then ppens
the AL loop whele muintsins ng thet modulstor drive setting Neither of these modes is feedback heveled.
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General
Storage temperature range: — 100 (1o 75 ¢
Operating temperature range: () (" 1o 55 ¢

Environmental
EMC: Within limits of CISPR Pub 11 19090 Group 1,
Clisss L s Mil=Sted- 1617 ot 7 REO2

Warm-up time

Operation: [lequires St-minute warm-up from coled
SEoT at 0 C 1o 55 O nrernal temperatue cquilib-
rum roached after two-hour warme-up at stable
ambient temperature,

Frequency reference: Ilcivrence thme hase 15 hept ant
operating tempesitire with the insorument eon-
nected to AC power, Instraments discomected
from AU posver for more than 21 hours require
30 s to achieve time base aging specification.
Instruments disconnected from AC power for less
than 21 hownrs require 21 hours 1o achieve time
base aging specilication.

Power requirements
ANt 66 Hz: TIS volts (=10 =25" ) or 230 volis
=10 =157 00 VA maximum GV i STANDEY )

Weight and dimensions

Net weight: 27 ke (G0 110

Shipping weight: :1ts k(50 |1

Dimensions: 175 H x 125 W xS mm DD
(7.0 16,75 x 225 inches)

Adapters supplied
836208, 836228, 83623B/L. 836248, 83630B/L

Type N (female} - 3.5 mm {female) Part Number 1250-1745
35 mm (female) — 35 mm {female) Part Number 5061-5311
83640B/L, B3650B/L

2.4 mm (female) - 2.92 mm (female)
2.4 mm (female) — 2.4 mm (female}

Part Number 1250-2187
Part Number 1250-2188

Inputs and outputs

Auxiliary output

Provides o uamodulated reference siznal from
2o 265 GHz ata oy pical minimum power level of
=10 dbm. Nominal output impedanes 30 ohms,
(SMA Temale, vear pancl)

RF output

Nominal output impedance 30 ohms, (Precision
S5 mmomade on 20 and 26,5 Gz models, 200 mm
male on B0 amd 50 GHz models. front panela
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External ALC input

bsed for negatin e external deteetor or power meter
levelng, Nominal nput impedance 120 k€ dam-
age level 215 valt=, Sec RE (1 pat speecilications,
CBAC female, Fronn panel

Pulse input/output 53601 maodel= onl

TEL-lows -les el signal trns RE off. W hen using
standard internal pulse generator o TUL-level
pulse sype sjzial prececdimg the RE pulse n nomi-
naldly S0 s s outpat at this connector, Noninal

mput impedanee S0 ohms, damage level =55,
05 volts, See Yewdodation specilications, (NG
Temale, Tront pancl.y

AM input (S360E models only oy

Nominal input impedamee S0 ohuns coaernally
switchable w2 KQ o damage level 215 volis,

Sec Moot iog speciflicntions, ( BNC female, front
paneel)

FM input (523601 maodels only

Nomiral input impedimee 30 ohms cinte rnaldly
switchable o 600 ohms= ), damage level 215 vahis,
See Maoddpdation specifications. ¢ BNC female, Trom
panel,)

Trigger mput

Activated on TEL rising edge, U sed to externally

activate i analog sweep or to adhvanee to the next
ponit i stepoor st mode, Daomage level =505,

=05 volts, (BNC femade, rear panel

Tngger output

Outpuits aone-nicmoscoond-w ade TUL pulse at 1ol
pomts cyvenly spaced across an analog sweep, or at
cich point i step or st mede, (BNC Temad e, rewr

panel)

10 MHz reference input

Aevepts 10 Mz =106 Hz, 0 to =10 dbm velereno:
signal lor operation rom external time base,
Nomimal input impedance 50 ohms, Danaige level
=10, =5 volts, CINC enale, reawr panel)

10 MHz reference output

Nominal =ignal level 0 dbm, nominal output imped-
anee 30 ohms NG female, rear panel. )

Sweep output

Supphies avoltage proportionmad to the sweep rng-
ng from Ovolts at stot ol sweep to 1O voles at end
ol sweep regirdless of sweep width, In W mode,
voltagze is proportional o percentage of full insoru-
et Beguenes songe. Mmoo loaed imgpeediane s
SREY D Nccurmey ZO25 0 210 g,y pical. cBNC
female, wear panel)

Stop sweep input/ output

sweep will stop when grounded externally . TTL-
high while sweeping, TTL-low when S360 stops
sweeping, Damage lesel =55 =05 volts, (BNC
female, e panel)




Z-Axis hlanking /markers output

Supplies posiinve rectangular pulse capproximately
=S ol into 2 k&) doring the retmeee and band
switchpoints of the RE output, Aso supplics a neg-
ative pulse (=5 volts ) when the RE ot a mawker
requeney cmtensiy narkers only e cBNC female,
rean pautel)

Volts/ GHz output

Supphies avoltage proportional 1o oupot Iregoeney
at .25 vols Gllz, 0.5 volts Gz or Tvolt Gz

emuexlel dependant and iternally swarehable
Maximum output 18 volts, Minimuom lowd imped-
iee 2 €Y . Accuraey 2057 210 i, opical, CBNC
Temale, rear pancl.)

Source module interface

Provides bias, latness correcoon, and leveling con-
Ml series of millimeterwine

nections lor the S
souree Mmodules, (Special, Tront, aaed rear panels
Auxiliary interface

oy kles control signal connections to the 85316\
S-parsmeter test set. Also used when two X

serkes syithesigzed sweepers are operated in mas-
ter shn e mexde, (Z5-pin Desubminiatore eeeptache,
rear panel.)

Pulse video output (O ption 002 only.) Outputs the
pulse modulation wavelorm that is supplicd 1o the
mexlulator, This can be ecither the internally or
externally gencrated pulse modalation siznal.
(BNC Jemale, rear panel

Pulse sync out i Uption 002 only. ) Outputs a 50 ps
wide TTL pulse sy nehronized to the Teaeding o
the mternally generated pulse, (BN female, rear

panel.)

AM/FM output ( Option 02 only ) Outputs the inter-
nally generated AM or FM sy eform, This outpin
can dirmve S0 ohims o ater. The AM output s
sealed the same s it s generated, cither 1007
1Ol N The FM scaling depends on the FM devia-
von selected, (BNC Jemale, roear panel )

Models

83620B 10 Mz 1o 20 Gz

836228 : tillz 1o 20 Glz

83623B 10 MHz 1o 20 Gz chigh power)
83624B 2 Gllz 1o 20 GlHz chigh power
83630B 10 MIlz 10 265 Gllz

83640B 10 MHz 1o 10 GHz

83650B 10 Mliz 1o 50 Gillz

83623L 10 Mllz 1o 20 Gillz
B3630L 10 Milz 1o 26,5 Gllz
83640L 100 Mz 1o 10 GHz
B3650L 10 Mz 1o 50 Gz

woofl

\or

Options

Option 001 adds step attenuator

With this option, minimum <citable output power
i =10 dbBme Maximum leveled omput power s
reduced by LS b o 20 Gl 2 db abose 20 Gz,
aned 2.5 dB above 10 Gz

Option 002 adds imternal modulation generator

eSBGOE anly = not available on SS60L0L)

NAekeds v edizivably sy nthesized modulation wavetorm
sotnve-onm-a=cird Lo the 8360, Proy ides sjgnals that
swould atherw ise be applicd 1o the external modu-

Lation mpnas,

Option 004 rear panel RF output

Moves RE output external ALC inpuat. pulse
mput output, XM mput ane FM inpot conneetors
to the rear panel,

Option 006 fast pulse modulation

(83600 only = not anvaulable on 83600

Improves pulse rise fall time o 10 g, Also
mmproves harmonwe performance,

Option 008 1 Hz frequency resolution

Provides Trequeney resolution ol 1 He.

Option 700 MATE system compatibility

Pros kles CHL programming commameds o MATE
system compatibiling.,

Option B06 rack slide kit

U sed to rmickh mount the 3560w hile perniatting
aceess To internal spaces.

Option 908 rack flange kit
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U sed to rach mount the 85360 without Tront hadles,

Option 910 extra operating and service manuals
Provides a scemud copy ol Operating aoned Serviee
manils,

Option 913 rack flange kit

I sed tormck mount the S360 with front haondles,
Front hamedles are standand on the 8560,

Special option H31

Maochifies the mann produet to mit requency. out-
put to 31 GHz Please consult your Agilent sales
representative lor Tother mdormation about this
cuxtomized option,

180 9002 compliant

These models are manuactored o BSO O00:2
registercd factlity e concurrence with Agident
Technologies" commitment to quality

Upgrades

Maoclel s Drequeneys upgrades are anvailabile,




Dedicated Agilent 8510 system source models
Dedicated souree ane optimized for use as 8510
network aalyvze
conligured without mexdulation capabilitics or romt
panel hexboared display < and wath
and wath onessear on-xite semniee (where avalable),

sastem componeints, They e

Fooaectors

Specifications for these models are the 510 speci-
Tcations, plus the follow e

Frequency range
SBGZI 15 MHz 1o 20 GHz
HE 15 MHz 10 26,5 GHz
S3GHIE 15 MHz 10 50 GHz
Resolution: | 112
Accuracy
CW Mode: Sime as time hase '8
Swept Mode cat frequencies €265 Gz
Sweep Widths €nox 10 MHz: 0.1 of sweep wichh =
time base acenrey
Sweep Widths >nx 10 MHz aud €100 Mz
17 of sweep width
Sweep Widths > 400 MHz and €1 GHz 1 Mz
Sweep Widths >4 GHez: 0017 of sweep width
Swept Maode Gt frequencies >26.5 Gz
Sweep Widths €nx 10 Mz 0.1 of sweep width
= ime base accenrmes
Swoeep Widths >nox 10 Mz and €00 Mz 10 of
swoeep width
Sweep Widths >S00 Mz aned €5 Gz s Mz
Sweep Wadths >8 GHz: 01" of sweep wikhth

Output power

Maximum leveled

Frogquenvies €20 GHz =10 dlBm

Froquencies >20 Gz and €265 GHz: - HdBm
Frequencies >26.5 Glz and 10 GHz: =3 dlim
Frequencies > 10 Gz O dlbim

Minimum settable: —20 «ll'm

descrbe i pert overthe 0 "C w55 T
tempersture renge, except ss noted 3 mtica,
denoted as typical or neminal, sre intend ed to prvide fomation useful m apeinng
the instrament but 4e nen-wamanted parameters

EAuileut Email Updates

www.agileatcom/find/amuilupdutn s
Get the lutest information on the products and
applicotions you select

16 Intermal tme buse venfied o | ppm with stand snd on-stx venficabon
procedure

www.agilent.com

Agleut T e Test nnd -
Sepport. Servicen, med Assimtasce

Aglent Techaologms ams to maximez the vahum you
racene, whls minimong your nsk and problems. W
stmuw to ensure that you get tha test and messuremant
capabiliies you pad for and obtain the sup pert you
need. Our extansve Ssupport SOWCES ond K8NCES
can halp you choose the nght Agilant products for
your applications and apply them sccessfully Every
instrsment and systs mwe soll has o globsl warranty
Two concepts underhe Agilent’s overal support policy.
“Dur Promise ™ and “Your Advantsge ~

Om Promms

Dwr Promise means your Aglent test and messumment
equipment will meet it sdvertised performence
and functionality When you are choosmg new equsp-
ment. we will help you with prod uct information,
nchading raalistic parformance spacdications and
prectical d from d tast
engineers When you recene your new Ay et equip
ment. we can help verfy that & works properly and
help with mitisl product op eraton.

Yow Advesings
Your Advants ge means that Agilant offers u wide
runge of additions| expert test and me ssw ament
sanvices. which you can purchesa scconding to your
unigue techncal and busness ne: Solve problams
fficientty and gein e wdgu by
with us for calibrution. extra-cost upgrade s out-of -
warranty rapuins, and onsite education and W sining
45 wull 4% deEgn. SYStEm INCEQr St DR DFOJRCT MnaRE-
ment. and other profe sionsd engineerng senicEs
Expenenced Agient engmeers and txchncians wodd-
wade can help you mexwm e your product v ity, optiors o
the mtum on investmant of your Agilent mstruments
and systems. and obtsn dependable mos srement
uccurucy for the ife of thos products.

For move om Aplent =
products, spplicafions or services, pleass costact
your loced Agilent office.

Phons or Fax

Usited Statns: Kores

itef) BOD 629 4444 =) (080) 769 0800
(fax}) BOO 829 4433 Faxj (DBD) 769 2900
Casade Lotin Amevica

(tel) B77 B34 4474 ft={) (305) 269 7500
(fax] BO0 745 4868 Taiwan

Chms 1t=i) 0800 D47 BEE
(tef) 800 B1D 0189 ffax) 0BO0 286 31
(Fux) BOD 820 2816 Other Azim Pacific
Ewmops: Comsivies:

() 3120547 211 ftel) {65) 6375 B100
Jopoa. {Fax) (65) 6755 0042

{twl) (81426 56 7832
{Fax) (B1) 426 56 7840

Emad- tm apfagient com
The compiets it is svailnbis ot
www.ngdond com/ famd / contactes

Product secfications and descnptions in thes
documant submct te chunge without notice

W Agilent Te chaolomes, Inc. 2002. 2006

Printzd i USA, July 13, 2006
5964-8162E

Agilent Technologies
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a Full spectrum of P'Wucts

The foltowing OEM products
are available to complement
your need for an indexer/drive.

return fax, please call us at this

number and request Document 1321.

5. OEMG650X Miscrostepping Drive/Controller

OEMG650X

Fully Integrated Indexer and
Microstepping Drive for Low-
Inductance, High-Current Motors

Features

Performance

All of the high performance found in the: OEMBE50 plus:
s Designed for use with a low inductance (<10 mH)
¢ Provides 0.8 Amps to 7.5 Amps

*  Single 24-75 VDC power supply input

* Compatible with a variety of motors

s  Built-in stand-alone indexer

e  Standard RS-232C serial communicabons interface

* Incremental encooer support for pasition tracking, stall
detection and position maintenance

« Three sequence select inputs for program mikahon oy
an external dewce

« CWw, CCW and Home inputs

Language

= Simple Compumotor X Language

=  Optional 2K bytes of hatery-backed RAM to store up 1o
7 command sequences (- M2 option)

*  Address selectable for dasy chamning up 10 8 units

Protection Circuit

= Short cwrcuit protected— phase-to phase. and phase-to
ground

*  Power dump circuatry 10 protect dnve lrom regenerabon

caused by large mertial loods

Seif-test leature 10 verity proper system operation

Overtemperature circuitry protects the drive from

thermal damage

e Certihod as UL recognzed component

Physical

e Status/fault LED ndicators to confinm propar operation

*  Application specihc integrated circuit (ASIC) and surface
rmount techrology rrimize product footprnt. ovorall
package size, and increase product rekatikty

* [lemovavle snap-on molded cover lor convenient
configuration ang protection against contammants

«  Ontically isotated fault output lor imbecded apphcations

«  Hleal plate desgn allows thermal aissipation 1nrough the
mounting surface

«  Smplfied, two-screw mouriing

*  Right-angle scrow tevminal allows side 10-side
mounting. or Furorack compatitahty

«  Qverall dimensions 50x36x 16
{127 x 91 x 41 mm)

= Also avalable wath a romovanie 10 pin motor/powes
connector (-RC option)




OEMG650X Specifications

Value

Poramater
Power Input
DC

=¥
Accuracy

Repeatabikty

Hystarosis
Hesoluhon

Wawetorm

RAS-232C Interface
Connection
Parameters

Cenfiguratons

Inputs
Sequence Sciect Inpuits

Trgger Inputs
Limits and Home

Encoder
A. B ana 7 Channel

Max Fronquency

M Pulse Width (/)
Outputs

2 Progranmauble Outputs

Fault Outpest

Amplifier
Type

Nuriner of Phases

Output Cusrent

Drive Suppy Voitage

Slancy Current Reduchon

Nominal Choppex) Frequency

Max Stepeng Rate
Protective Circuits®

Short Corcart

RBrownout

Overternpaarure

darsy chain cor iguration

Conduchng — dnve fault; non Conductkng - rormal operation

Huern v v

24-75 VDC @ 2A nrs (molor dependent)

15 arc min (0 (B33%) rypecal
Unloaded-bieoctional with Compumotor supphed motors. Other motors may exhibit
arfferent abysohite accuracy.

+1 arc mn [0 (1679

Loadec-in a0dcn to unicaced accuracy, per each inctional load equal 1o 1% rated lorque
+5 arc sec (0.0014”) typecal

Unioaded one revolution returning to start poit from same droction.

Less than 2 arc: min (0.0334°) unioaded budirectional

16 soinctable cheices: 200, 400, 100G, 2000, 5000, 10000, 126800, 18000, 20000, 21600
25000, 25400, 25600, 36000, 50000, 50800

Selectablo Allc ws wavelorm shaoing for oplimum smaothness or relatve accuracy. Pure
sne, -4%, -6%, 8%. 10% 3rd harmonic

3-wire implementation (Tx, M. Gnd)
9,600 baud rata, B cata bits, 1 stop bit, ro panty
Up 10 B OEM350X/OEMESOX units can ba controfied from a single host RS 232C portin a

Three inputs 10 be usod to scloct and run Motion programs and 1or INteracive Maching
control; TTL-compahible**

Three tngger inouts internally pulled up to HV: sNking current is 1.2 mA, TTL-compatitie™”
logc High = 2.0-5.0V
Logc Low - 0-0 8V

Singla Aanocd., ctve high;
Logie Low = U-0.8V: L ogic High - 2.0-5.0V (2.5 mA sink)
160 kHz (pre-quadrature)

500 nsecs

Logic High ~ mnamum of 4.26 V (sorca -4 ma)
L ogic Low = maximum of () 44 V isnks 1o 24 ma)

@
=
Q
-
@
>
7]
1
=}
-
Q
=
=8
Q
<
wn

20 kHz | xed requency. vamable duly cycle puise width moduiated (TWM
Current controiad, bpolar choupsr

Z

0.8 7.5 amps currenit per phase penk (seoctabio)

24-75 VIXC (deperdent cn extemal powey supply!

25%2, S or /5%, of salecion Motar cur-ent

20 kHs

2 Mz miax pudse rate: 50 ms mix spooeed

Phase-'0-phase, phase-10-Qrornd
1 OC suppiy drops olow 24 VC
if nder i’ aw iernperatiuee oxconas 1581 (7C-C)

Enmroma-nml
Operatng
Drne

Slorage
Hurichity
Physical
Drivir Dimensons
Weight
Motor
Type
Nuirber ot | cads
Miumum nmctance

32°Flo 122 °Fi0 C oS

Max afowabie ambent temperalure s 122 F (S50°ChL Fan cooling may ce requairca if asfiow
resincted

207 to 1R5°T 1 £0°C to B85°C)

0 tw 955 Non-condensing

SOXxAG LEWOIPT x U1 x £1 rrum;
084 1bi0.32 ky

Two phase nybid permanent magnet. 1.6°
4 bl
0.5 M (4C mH max)

 Drve shuls down in condinons Ised Power must be cycled to rosumo operations.
** TTL compauble voltage leves, L ow < D4V Fagh >2 4V
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6. OS-A Series Motors

Specifications

Imsters

SIMKC b X

Rates ines s

Phade Indactanci

ImH)

Détaart Tasque
Bearings
Information

Thrastload
Ratal e

| nd Play
(K eversing 1o
eqsalte 1)

11l Play
[Per 0.5 1 koaxd)

0S Series

Size 23 'rame

Motor Specilications

OSIHA

Ds2HB

1209

wWeter Weght [ +] 3 25 25
gy 1235) 0.7 i) 0.3) (I
UL rezognizas lanzing Iancing I*encing I‘encing I*ancmg I’encing
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Speed-Torque Curves

Motor Speed-Torque Performance Curves
E-AC Drive with OS Series Motors - 23 frame
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E-DC Drive with OS Series Motors - 17 and 23 frame
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Speed-Torque Curves
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Motor Speed-Torque Performance Curves
OEM750 Drive with OS Motors - 23 frame, 24, 48 and 75 VDC
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OS Dimensional Drawings
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