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SECTION 1

GENERAL INFORMATION

1-1 SCOPE OF THE MANUAL

Thiz maneal provides general, installﬁtiun, and
operation information for all models in the Series
G7EXA Swept Frequency Synthesizer family,

1.2 INTRODUGCTION

Section T prmriﬂes information about the equipmett
identification number, performance specifications,
opkions, and related manuals.

1-3 INENTIFICATION NUMBER

All WILTRON instrorhents arve mssigned a unigue .

six-digit ID number, such as "405001." Each 67XXA
has two ID numbers assigned, one for the basic
frame afid one for the RF deck. The ID number for
the BF ideck iz affixed to the outside of the rear
panel, while that for the basic frame is affixed to
chassia floor, below the swing-out RF deck. The RF
deck I number, on the cutside, is the primary
number, ‘Please use it when urdenng parfs or cor-
respun:ﬁhng w:th the Customer Service department,

1-4 REI&TED MANUALS

This is ane of & twoa manual set that consists of an
Operating Manval {OM) and a Maintensnce
Manual (MM}, The OM provides coverage for all
models in the 87XXA series. Conversely, the MMs

contains model-dependent information. Because of -

this model dependency there are seventeen different

MMs—one for each frequency meodel. The MMa

provide performance verification, calibration, parts,
and service (schemastics, block diagrams, circnit
deseription) information for the model being
covered. Bach frequeney model may also be coversd
by a preliminary MM. I preliminary MMs exist,
they will be discontineed when the final MM be-
comes available. The WILTRON part number for

67XHA OM

Tahla 1-1. Meintenanee Manual Part Nuembers
a67XX Fimal Preltminary
. Mads! -Manual Manual
Mumber(s)] - Part Humber Fart Humber |
8709A~40 10370-00010 10370-00008
&717A~20 10370-00014 10370-00012
6719A 10370-00048 10370-00015
6721420 10370-00022 10370-00020
G722A020 10370-00082 10370-00080
B7288-40 10370-00028 10370-00024
B729A20 18370-00034 " 10370-000492
730440 10370-00038 10370-00038
87364 103 70-00042 10370-00040
BYSTA-Z0 10870-00046 10376-00044
67404 10370-00076 10370-00074
67404 A10370-00050 16370-00048
B74748/-00 10370-00054 10370-00052
8753410 103 70-00058 10370-00056
A750A~10 1037000082 | 10370-00080
E763A 10370-00066 | 10870-00084
67604 10970-00070 10370-00048

this manual is lsted on the title page; the part
numberg for the MMs and preliminary MMz are
listed in T'able 1-1,

I3 DESCRIPTION

The Beries 67XHA Swept Fregquency Synthesizers
are microprogsssor-based, GPIB, synthesized signal
gources that generate swept and OW frequencies
from 10 MHz to 40 GHz. The series, which will ex-
pand as additiensl frequency ranges mre added,
preaently conslsts of 28 models eovering a variety of
freqpency and power ranges, Table 1-2 shows a list-
ing of all of the present models, their frequency
range, and their qutput power level,



OPTIONS

! GENERAL INFORMATION

Table 1-2, . 875XA Series
Bwapt Fraguancy Synthesizers

67THX Frequency Oulput
Model {GHz) Power
67004 o1-2 110 dBm
BTrA-4D +18 dBm
67174 01-8.4 +10 dBm
BT17A-20 +13 gBm.
"B7fOA 284 - +13 dBm
&721A 2124 +10 dBm
A731A-20 © 13 dEBm
67224 D1-12.4 +10dBm
§7224-30 +13 dBm
679BA 8124 +13 dBm
B729A—40 +16 ¢Bm
"BT294 220 +10 dBm
B720A-20 +13dBm
87304 12420 +13 dBm
§730A—40 +16 dBm
67364 18245 +7 d8m
BYA7A 2-75.5 +10 dBm
B7AVA-0 +13dBm -
87404 26.5-40 +10 dBm
BT4ZA™ 1840 +5 dBm, <26.5 GHz
0 dBm, »26.5 GHz
5T4TA 01-20 +10 dBm
6747A—20 +13 dBm
57534 2-76.5 +10 dBm, £20 GHz
+5 dBm, =20 GHz
B753A—10 +10 dBm
67594 01-285 +10 cdBm, 20 GHz
. : +5 dBm, »20 GHz
E750A—10 " +10dBm
. g7eBA 240 +10 dBm, <20 GHz
+5 dBm, <256 BHz
0 dBm, 540 GHz
E7ESA JH-40 +10 dBm, =20 GHz

+5 ¢Bnt, £28.5 GHZ
0 dBm, =40 GHz

* Optlonal atteruator radieces rated pawer by 3 dB.
' Sehaculied for [atar Intraductan.

1-6

OPTIONS
The following options ars available:

Option 1, Rack Mount. A kit is available contain-
ing mounting brackets and chassis track glides.

Option 24, 110 dB Htep Attenuator. Each syn-
thesizer eomes supplied with & 110 dB Step
Attenuator installed. Rated output power is reduced
hy 3 AB. This option iz availablz only for the follow-
ing medels:

6T0SA/BT02A-40
BTLTABTITA-20
BT18A

6721 A/67T21A-20
6728A/6728A-40

Option 2B, 90 dB Step Attenuator. Each
synthegizer comes supplied with a 90 dB Step
Attenator installed. Rated output power is reduced
by 83 dB. Thiz option is available for all models

~ having an upper frequency limit above 18 GHz.

Option 2C, 110 dB Step Attenuaior. Fach
gynthesizer comes supplied with a 110 dB Step
Attenuator installad. Rated output pewer is redueed
by 3 dB. This cption is available for all models
having an upper frequency limit above 18 GHz.

" Option 9K, K Conneetor, Each synthesizer comes

supplied with a rear panel K Connegctor™ RF Qut-

‘put instead of the type of connector that would nor-

mally be installéd on the front panel. The front
panel carmector is daleted. Rated cutput power, flat-
ness, and SWH are slightly degradad. :

1-¥ PERFORMANCE SPECIFIGA’I‘IDNE

Table 1-3, beginning on page 1-5, lists the perfor-
mance spemﬁcatmns for the 67TXXA saries syn-
thesizers. S

18 REGOMMENDED TEST EQUIPMENT:

Tahle 1-4, on page 1-9, prevides a lists of recom-

mended test equipment needed to check and sarvics
the 67XXA Beries Swept Frequency Synthesizers.
The entries are coded tv show for which types of
testing the equipment is used. These codes are
deseribed below.

Code - Type of Testmg
-G {Calibration:
-0 - Dperaticnal Checkont
B Performance Verification -
T Troubleshooting

B7TKKAOM




SPECIFICATIONS

I GENERAL INFORMATION

Table 1.8, Speci.;ﬁ::atiuns for the Series 6TXXA Swept Frequenay Synthesizers (1 of 5)

FREQUENCY S
Frequengy infarmation is shown in Table 1-2.

CW MODE . .
Outputs Nine independant, prassattabls GW fraquenciea.
- Accuracy: Same as internal ar extarnaltime basa.
Intatnal 10 MHz Time Basa Stabillty:
With Aging: <t x 10 %day :
With Temparatura: <5 x 107%'C over 0°C to 50°C
Resolutlon; '
.01 10 26.5 GHz: 1 kHz
>24.5 to 40 GHz: 2 kHz
10 MHz Referance Qutput: 2 Vpp Into 5000
AC couplad, 504 lmpedance, BNG, rear panal.
External 10 hMHz Refarancs Input: Accepts  external
10 MH2 £180 Hz, 0 to +10 dBm time base zlgnal.
Automatieally disconnects intemal Ims base. BNG, rear
panel, 500 impadanca,
High Resolutlon Input; Accepts 20-32.1 Mtz axternal
- synthealzes signal to Improve reselution to equal that of
adarnal instrument. BNG, rear panel, 500 impadancs,
o dBm. :
‘Switching Tima (far any step slza);
<15 ms typleat (25 ms max.} to be withln 1 kHz
Lock Qulput: Providas TTL high signal when fraquency
[ phasa locked, )

ANALOG SWEEF MODE

F1-F2,'F3-Fa, AF F5, and oF F6 Sweep Width:
Indepandently salected, T MHz to full range continuous
sweep. For =50 MHz sweep widih, start/step and band-
switching frequencies are phase-lock-correrted during
avery sweap. For <50 MHz width, the cantar frequency Is
phasa-lack-carractad,

Aceuracy: Tha lesser of £30 MHz or #{2 MHz + 0.25%
of sweap width) for sweep speads of 250 GHz/s.
Resolutlon: 1 MHz

Sweep Tima FAahge: 30 msto 99 5

PHASE-LOCKED STEP SWEEP MODE
F1-F2, F3-F4, AF F5, and AF F& Sweep Width:
Indepandently selected, 1 kHz to full rangs. Every fra-
quency-n sweep range is phase lacked.
_Acnura::y: Same as internal or extarnal time basa.
Resolulion {Minlmum Step Siza):

U7 10 26.5 GHz: 1 kHz

>26.5 to 40 GHz: 2 kHz
Numbar of Steps: Vadable from 1 to 1800
Pwall TIme Par Step: Varlable trom 1 ms to 99s
Switching Time (for any stap size): )
<15 mz typical (25 ms maximum} to ba within 1 kHz.

ALTERNATE SWEEP MODE

- Bweeps alternately in analog or step sweep belween any

two of the swoep ranges: F1-F2, F3-F4, AF F5, and
AF FB, .

MANUAL SWEEP MODE

Pravides stepped, phase-locked adfustment of fraquan-
eles belwasn swoap limits. :

FROGRAMMABLE FREQUENGCY AGILITY:

Under GPIB eantral, up to 512 nansequential fraquancies
can be starad and then addressed as a phase-locked
slap swasap,

MARKERS

Lp 1o nine Independart, presattabls markers.

Video Markers: TTL compatible, switch selectabls high
true. HNG, raar panal. .
Intanslty Markars {Availzble in Analog Swasp only):
intensifiad dot on trace. Chtained by momantary dwall In
sWaep. _ _

Marker Accuracy: Same as sweep fraquancy
acctracy. -

Markat Rasolutlon (Stap Swaep):
1 to 26.5 GHz: 1 kHz
=265 to 40 GHz: 2 kHz

Markar Resalullon (Analog Swaép]: ' .
Swaep Width/4095 or 1 MHz, whichever ia greatar

SWEEP TRIGGERING

Auto: Triggers sweep automatically, - _
Lina: Triggers sweap from powar line fraquency,
External: Accepts TTL high slynal of >1 pa width to trig-
gar, gbott, or resat analey swesp. BMNG, raar panal.
Singla: Triggers, abors, and resets a single sweep.

-Front pane pushbulion.

SWEEP-RELATED INPUTS/ 'DU_TFUTS_

Swoap Dwe!l Input: Acceptz TTL low signal to stop
sweep Swesg contluss when signal is ramoved, BMG,
raarpansi. . -
Horlzontal Swaep Oulput: Frovides OV at beglnning
and 10V at end of swaap for all sweep modas, regardiass
of sweep width. In CW mode, veltage I8 proportional fo

- requency batwesn 0V at law end and 10Y at high end of

range. In CW mods, GW RAMP provides a repetitive,
30 ms, OV to 10¥ ramp. BNG, roar panel. _

ViGHz Quiput: Rear panal switch selects 0.5 WGHz or
1 ¥iGHz up to 20V maximum. BNG, rear panal.
Bandswitch Blanking Output: Raar  panel - switch
zalects +5Y or =5V signal coincident with bandswitching
paints, BMC, rear panal, 1000 impedancs.

ETXXAOM




} GENERAL INFGRMATION

SPECIFICATIONS

Teble 1-8. Spocifications for the Series 67XXA Swept Frequency Synthesizera {2 of 5)

SWEEP-HELATED INPUTS/DUTEUTS (Continued)
Retraca Blanking Outpul: Rear panal switch selscts
+5Y or =5 output mgnal calncldert with sweep ratrace,
ALY WO Cannan 25 pin D style, rear panal.

‘Pan LIt Qutput; Rear panel switch saflacts norma[ty
opan or notmally clossd Internal ralay contacts during
sweoep retrace. BNC, rear panel.

Seguantial Sync Output: Frovides TTL high signai
during retrace and at bandswitching polnta for Intarface to
network analyzers, =8V durlng marker, and —10V during

‘galacted markar. BNG, rear panal. | .

. SPECTRAL PURITY
Al spacifications apply to the phasa-locked CW and Step
Swoap Modes.

SPURIOUS SIGHNALS
Subharmaonics:

J1 to 26.5 GHe: Nona

=76.5 to 40 GHz: —20 dBc
Harmanlos:

M1 to 2 GHz: -380 dBc

{20 dBe for 67094-40, 5717A-40, and E?dTA -20)

»2 1o £26.5 GHz: —60 dBc

=76.5 ta 40 GHz: —20 dBe
Honharmonics: '

A1t 2 GHz: —40 dBe '

»2 GHz: -60 dBg, typicaily 70 dHc

SINGLE-SIDEBAND PHASE HOISE
fdBa, CW Mada, Typlcal}

Fraguency Dizot From Garrlar
Range _ |dBerHz)
{GHz) B0 HZ [100 HE |1 kHz |10 kKHE [io0 kiz

DoilozZ | 69 | —78 | —B0 | -84 | 107
=2k8 -1 66 | -1 | ~73 { -¥6 | -t00
“Gin124 | &4 | —§8 | =70 | =73 | -10F
~1z4to20| 60 | 53 | -87 | ¥4 | -105
+201oPB5| ~55 | 81 | -84 | 69 | =102
»2651tcd0| 54 | 57 | -81 | 68 | -89

POWER LINE AND FAN ROTATION SPURIOUS
(dBo, CW Mods, Typleal) :

Fraquancy Dfisaf From Carrlar
. Ranga . (fBeHz)
. (GHz) w300FE [ S0 WZte ThHZ | 1R
Jo0ttod . =a0 —80 —BE
=810 12,4 —45 =53 —58
=1210 20 —44 —48 =53
=20 t0 285 =40 =47 =52
»28.5 o 40 -35 ’ -42 —47

RESTDUAL FM
{CW Mode, 50 Hz-15 kHz BW, Typlcal}

Fraquanay Range Aealdual EM
tGHz) {iHz AMS)
001t 2 80
=218 a0
=840 12.4 190
=124 10 20 240
=20 to 26.5 240
»28.5 to 40 480
RESIDUAL FT '
{Analog Sweep, 50 Hz-15 kHz EW]
Frequancy Fange Realdual FM
iGHz) tkHz RMS)
0.011a 8 ]
»Awmi12d 7
=12.4t0 20 10
=20t 285 . 15
=26.5 10 40 30
RF QUTPUT

Powar level specifications apply at 25 +10'C.
Sse Table 1-2 for mndaf pawsr ralings.

LEVELED OUTPUT POWER RANGE
Without Attanuater: 12dB
With Cption 24, 110 dB Attenuator for Models
with Upper Fregquency Limi
=12.4GHz: 122 dB
With Optlon 28, 80 dB Attanustor fur Mudals
wlth Upper Fraguancy Limit
»12.4 GHz and <265 GHz: 102dE
ATTENUATOR INSERTIOM LOSS
Heduces rated output power by 3 dB max.
CUTPUT POWER RESOLUTION
Entry Resvlutlon: ¢.01 dB
Display Hesclution: 0.1 dB

ACCURACY AND FLATHESS
Sog taliles on next pags.
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SPECIFICATIONS .

I GENERAL INFORMATION

Table 1.3 Spacificatifns for the Saries 6TXXA Swept Frequency Synthesizere (3 of 5)

ACCURACY AND FLATNESS {Continuad)

Step Sweep and CW Modas: -k
Artaniatlon F ey LAy .
Balow - GHz
MaxPFower [D071020 | 201 263 | 26,910 40
Accuracy*
Otaf2de | +08dB | £0E8dB |£0.8dB |
G1a a0 dp~ | £1.4dB {+1.8dB.| NA -

a0 to E0 4B 1 226 dB { +2.8 dB MiA

=R0 dB** +3.1dB { +5.0dB N/A

Flatnass. )

Otofzdl {104 dB {x0.4dB | 10.6 dB
Otg a0 4B | F0.8dB | £1.04dB Mi&

a0 to sode* | £2.0dB j£2.0dB | NA
o0 g | 2.5 dB [ £3.0dB WA

* Includes Ratnasa vorlatiens.,
** For swadals with atterator,

Analog Swee p Modes {typical}:

Altentatlon Fraquency
Bualow GHz
Max Powar 0.07 ta 26 [ 20 tp 26.5 | 28.5la 40
"Accuracy*
oioi2dg (+£1.0dB [ 1548 | 2048
gtod3nde~ | #3.5d4B ( £364dB KA

| aptn B0 Bt | 24.0dB [ +42dB | N/A
+50de f+5248 | NA

=60 g
-. Flatness :

Otoinds | t1.0dB | +1.5dB | +2.0dB
0tg 30 dis |£3.0dB | +31dB |- MNA

A0 4o B0 dp | ¥A.5dB | +3.6dB g
=60 dB™ +4.0 db | 24.2 dB MNiA

Includas Nabness variabans.
** For modas with attenuator.

OTHER POWER LEVEL SPECIFICATIONS

Fowar Level Stabllity With Temperatum‘
Typleally 0.02 dB/'C

- Power Level Switching Tima (To within specifled

accuracy}:
Without Change in Step Attencator (Pulse OIf):

<50 114
With Change In Stap Attanator {Pulse Of):
<20 ms

- Soutce impedanca: 500

Source SWH {Internal Lauellng}: '
Without Attenuator;
<1.7 at <2 GHz
<18 at <2 1o 20 GHz
. <0 af =20 GHz
- With Attanuator: <2.0 typical

Level Offsat: Offsets displaysd pawsar laval to astablish
anew raferance [&val,

" RF On/Of Batween Frequency Etaps:l

Flear panel switch selects RF On o Off durling fragusacy
switching in G\W or step swaep maoda,

Rairace RF On/CH: Raar pansl switch salects AF Onor
Off during retraca.

HF Oft:- With AF eoatral In Cff position, osclllators ata
turnad fully off.

Internal Lavallng: Power ia lavalad at output nnnnectnr

" im all medas.

External Lavaling:
External Datector: Levels power at ramote detector

kcation. Front panet BNC conmactar, pasitive or
negatlva 0.5 mY¥ to 500 mV. EXT QAN CAL ad
iusls nput =ignal to optimum valua,

External Power Meter: Levals oulput power al
remota powar sangor location. Front pansl BNC
connector, £1V full seale EXT GAIN CAL adjusts
inpes slgnai to optimum valte.

External Laveilng Bandwidih {Pulsa Of):

=30 kHz typleal in Deteclar mode
" =0.7 Hz typleal In Powar Mater moda

Unlavalad Indleatar; Lighta when output pawer is

unlavaled. . :

POWER SWEEP
Range: Sweeps between any two pownr lavels. -
Resolutlen: §.01 dB/stap
Accuracy: Same as cutput accurzey,
Number of Steps: Variabls from 1 to 1000
Dwall Tima per Step: Varlable from 50 ms to 105

FOWER METER _
Buiit-In Power hMeler Aangs: +168 dBm {o -35. dBm.
Compatible with Wiltron 560-7 ar E4UI}—-?1 Serias Detac-
tors. Rear pansl inplt.

Powar Maasuremant Acouracy:
Power Maasiremant Accuracy =

: Mater Acclracy +
Deatactor Frequency Responsa '

Meter Accuracy {25°Ch:
. HEE ¥ ;
E =12 i
E 18 - —1
- Im —
E'M “ﬂrl s Frpicat —
Ne o0 e 10 I

Inpul Power (J8m]

Detector Frequency Raspanaa:
Sae table on naxt paga.

STXXAOM

1-7




I GENERAL IRFORUMATION

SPECIFICATIONS

Takbie 1-3. Speciﬁ:ati&ua for the Beries 67XXA Swept Frequency Synthesizers (4 of B

POWER METEHR {Canilnuad)
Datactar Frequency Responsa;

Prégjuancy [GHz)

8 ! ! . '
8z — ———
g +1 - - — I
i

il ]
E 2 1|____
¥ ) - :

o F T 1B ™% in

MODULATION
AM. FM, and puise modufation can be appifed simuk
lananusly. oo :

PULSE MODULATION

O Oft Ratlo: o
01 to 20 GHz: B0 4B st 520 GHz |

»20 to 40 GHz: 70 dB at <20 to 40 GHz:
Pulaa Rise and Fall Time: <5ns typlsal, 10 ng max
Pulse Overshoot and Rlnging: 10% typical
Pulag Width Comprasslon: £5 ns max
V[dao Foedthtu: <t2 mypk typleal, +5 mVpk max

Accuracy of Peak Pulae Power
{Relative to CW lavel, 100 Hz s PRF s 1 MHz):

' Fuqu,anc,'.r

Pulses Widh = OHs =0 GHE.

" =100 ha * Co
100 ns to <200 ns L +1.5 dB
200 ng to <500 na *« . | +#ladB
500 ns to <1 fs +1.2 dB 1.8 db
1psto <2 s +0.9 dB - 05 dB
2usto <5 us 0.6 dB - +0.2 dB
=5 s +0.3 4B +0.5 db

"/ pewar 18 contrallable, but not automatzally Yevaled
lar very nesrow phdsed. -

-Intarnal Pulsa Gensrator
Pulse Width Rangs: =25 ns io'z080 ms
_ Pulsa Width Contral Hasolutlon:
Up to 100 ps width: 25 ns
=100 psto 1 ms width: 1 us
»1ms to 10 ms width: 10 pus
»10 ms to 99 ms width: 100 ps
Mate; Specified resolution may excesd the
a-diglt display resclution.
Fulse Width Accuracy: +10 ns typical
Fulse Repatition Rate: 10 Hzto 1 MHz ~
(iate Width Ranga: 100 ns to infinity -~

. Depth: 0-90% with RF lavel at 6 dB balow maximum

- AM Bandwidth {3.dB, Puise Off): DC.to 50 kH

- Incldental Phasa Modulation (100 Hz-10 kHz

Internal Pulse Generator {Centlnuad)
Pylga Input: Rear panel switch selects TTL hlgh or
 low slgnal for triggering or gating [nternal pulse pon-
erator, BMC rear panal. e
Pulse Sync Quiput: TTL high signal, 100 ns et
mum pulse width, praceding AF pulse by 100 ns. .
BN, raar pangl.
Exterrial Pulse Inpll;
Pulsa Width Ranga: 10 ns to CW
Puizs Repetition Rate: 10 Hz to 10 hHz
Dalay Tlme: 50 ns typical :

AMPLITUDE MODULATICN

Specifications are measured &t 1. kHz rats, 30% AM.
dapth, with internally leveled FIF at 4 dB befow maklmum
rated oulput, uiless otharwise notad.

AM Input: Roar panal switch selects ac or de coupllng.
BNGC, front and rear pansl, 600Q Impedanca,
Sansitivity: 1%V io 100%/Y, salectabla.

Sonsitlvity Accuracy:

+10% af displaysd value +1% AM plus AM flatness.

rated output. _
AR Depth Matering Accuracy: Same as Sensltivity Ac-
turacy. . ' T

ar 56 Hz to 50%Hz, selactable, .
AR Bandwidth with Pulsa Modulation {typleal):
10 kHz for pulse widths of 216 ps
10 kHz times the duty Tastor for

pulsa wicths of <18 ps _ :
Flatness {relative to 1 kHz rate, puilsa off):
40.3 dB from de to 10 kHz .
Distortion: <5% typlzal

modulatlon rates): <0.4 radlans, typical
Incidental FM: Incidental phasa  modulation
modulatlan fraquancy.

FREQUENCY MODULATICGH
FMInput: +1 Vpk provides full range frequancy devla-
tion. BNG, frant and rear panal, 60002 impadance.
Sansltivity: ' .
Phass-Locked Mods: 10 kHz/V to & MHz/Y,
seloctable to 3 diglts. '
Unlackad Mode: 10 kHz/V to 25 MHz/V,
selactable 1o 9 digits.
Accuracy: 5% at 40 kHz modulation rate.

fimes

1-5
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SPECIFICATIONS

I GENERAL INFORMATION

Tabla 1-3. Bpecifications for the Sarias 87XHA Swapt Fﬁquanc;,r Synthesizers (b of 5}-

FREQUENCY MODULATION {Cantin ued]
Maximum Daviatlon:
Fhasa-Lockad Mode:
- 0 times the modulation rata,
Unlocked Mode: £25 MH:

Davlatlen Meter Accuracy:
+8% of full rangs plus FM flatness.
Modulation Ratas (3 dB BW):
Phase-Lockad Maoda:
100 Hz—250 kHz at <300 kHzA sansﬂmty.
1-250 kHz at »300 kHzY sanaitlvity,
Uniocked Moda: DC to 250 kHz rate,
Flatness (Relatlve to 40 kHz rata):
Phaze-Locked Mods:
+1 dB from 200 Hz {0 200 kHz
at <300 kH2/V sansilivity.
+1 dB from 3 kHz to 200 kHz
at 300 kHz/V sensitivity.
Unlocked Mada: 1 dB fram de 1o 200 kHz

Clstortlan at 1 kHz: <10%
incldental AM:  40.2% par MHz deviation

INSTRUMENT STATUS (IEEE-488)

GPIB Indlcators:
LE[} ights indicate tha [allowlng conditlons:
Rermota: Oparation an GPIE
Talk: -Talking on GPIB
Listan: Listaning on GPIB
SRG:: Sending a service request
local Lockout: Disables the AETURN TO LOCAL
pushhut‘tur‘: Instrumant san be placad In‘ocal made
only via GPIR,
Ramota Oparatlon;
All front pans! functions I{B}(El?pt line povier and GPIB ad-
drass) ars pragrammakle via GPIB {IEEE-433). Addition-
af prograrmimable commands inelude;
Front panel seltings, stored aatups, errormalfunction

massages, oparatianal slatus and seff-test diagnos-

1fcs,
GFIB Spaad: 15K ytasis
GPIB Addrags: Salectable fram fmont panal,
IEEE-458 Interfaca Functions:

Source: SHi

Acceptor Handahaka: AH1

Talkar: TH

Listener: L4

Servlca Raquasi: SA1

Asamota Local: RLY

Paraliel Poll: PP

Devica Ciaar: DG

DPevlea Trigger: 0T .

GENERAL

Sturar.l Setups: Savas front panel settings and nine ad'
ditional stared setups Tor approximately ten years. Selups
can ba recoverad directly by using the RECALL funetlan
or saquantially by using the SCAN function. Wheneyar
the Instrumant is turnad on, control settings come on at

" the same lunctlons and valuss exlstmg when power was

ramovad,
Marmery Saquancing Input: Accepts TTL [cw signal 1o
saquence through nine stored setups. BMNC, rear panel.
Self-Test: Salftsst is pardormed whan power is applied:
or SELF TEST key [s prassed. If an error is detected, a
diagnestic code appears, identifying the cause and loca-
tlan of the artor. _
Sacura Mode: Front panel readouts are blankad ta
protact eanfidantial test paramatars.
Parametar Entry: lnstrument-controlad
may ba antared In three ways:
Keaypad, contiol knob, or step DECRAMCH keys, the
step siza of which Is varlable via the keypad,
Controfled paramatars are frequancy, power laval,
sweap speed, dwell time, pulse widih, pulss repstition
rate, Abd % dopth, Al zensitivity, and FM sensitivity,
Entiy i= tanminated by prassing appropriate unit key
fi.e., GHz, MHz, dBm, ms, %, ete.). Values of aach ate-
d1spia1,rad an LCD raadout.
Raget Control: Returns  test
dofauft values,
Warm Up Tima:
from Standby: 30 minutes.
From AC Power Applleation: 72 hours to achisva
1X107 par day fraquancy aceuracy and stabillly,
Waight: 25 kg (55 Ib) maximum ' '
Dimensions:
133 H x 429 W x 584 D mm
{S-T4Hx16-78Wx23Din)
Power:
80-130V or 200-240Y, 504DD Hz 220 VA
(30 YA in Standby)
Standby: With ac line powar mnnacted unit is placed in
standby whan power switeh s ralaasad fram the On
pnshmn :

parameters

paramatars o presat

- ENVIRONMENTAL

Operzting Temperature Range: 0°C to 55°C

Ralative Humidity: 95% .

EM: Mosts the conducted and radiatad srmissian equira-
mants of MIL-STD481B CEG3, AED2 Part 4 Class A3
and VOE 08711978, Levet B. Tested for conducted and
radiated susceptibilily per MIL-STO-462, CS02, 0506,
and RS03 with no functlonal fallures.




BECCOMMENDED TEST EGUIPMENT

| GENERAL INFORMATION

Table 1-4.

Recommended Test Bquipment
CRITICAL RECOMMENDED _ :

. INSTRUMENT SPECIFICATION MANUFACTURER/MODEL UsE
Spactrum Analyzar Frequancy: 00110 100 GHz ¢ Taktronix, Modal 494 BC
with Extarnal Mixar Aesolution: 100 Hz With Ext. Mixer PN: 015-3085-00
Frequency Countar Fraquency: 0.01 ta 40 GHz EIP Microwavs, Inc. O,RC

faput fpedance: 50 ahms Mode! 572A, Option 91
Rasaiution: 1 Hz : :
Hhet: Ext Time Base Input
Povier Matar Power Hange; —30 to +20 dBm Hewlalt-Packard - _ : O,FRC
" Other: GPIB Contraflabla Modal 4364, with Opl, 022 {HPIB)
Powsar Sansars Frequency Range: 0.0 1w 26,5 GHz 1 Hewlett-Packard Mode! 84854, O.FRC
26,510 40 GHz Model RB44B4A, -
Powat Sansor Powar Range: 0.1 0 1o 10 i\ Hewlett-Packard Modeaf B484A c
Dlgltal Muktimater Resalution: 4-1/2 diglts {to 20V } John Fluke, ne, o,PC
P& Aceuracy: 0.002% 4 2 counts Modal 89404
0 input impedance” 10 MO With Option 8840A-08
AC Accuragy: 0.07% + 100 counis {True AMS ACY
i 20 kHz) ’
AG [npoi fmpadance: 1 MG
Froqueancy Fraquency: 10 MHz2 ' Spectracom Com, /G
Standard Accuracy: 1 % 107 day Modal 2151
Funetlon Outgut Voltage; 300 mV 1o 10V Modal 3311A O,RC
SGanaralor Functions: 200 kHz sine wave, '
' 100 Hz aguars wava
Oscilloseope Bandwidth: DC to 150 MHz Tektronix, Ine. O,FC
Sensitivity: 2 mV Model 2445
Hoplz, Sensitivlty: 50 ngfdivision
Modulation Matar Frequeancy Input: 10 MHz' Hewlatt-Packard PG
: for tha IF of the spactrum analyzar) Modal 8901A :
FM Max, Deviation: 500 kHz -
EM Accuracy: £1% to 100 kHz rate
Afd Danth: 0% to 53%
AM Mod, Rales; DCto 100 kHz
AM Accuracy: £ 3% :
Fifters: 50 Hz [ow pass,
_ 15 kHz high pass _
Bealar Matwark Froquency Range: 0.01 1o 40 GHz WILTRGN WModsel 5604, with o.RC
Analyzer £60-7K50 Optian 2 RF Detactor
DC Alock 150 MHz High-Pass Filtar Marda, Moda! 4564 ‘PC

1-10
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 SECTION I
INSTALLATION

21  -INTRODUCTION

This gection providos information on initial inspec-
tlon, preparation for use, and General Porpose In-

. tarface Bes (GPIB) intercennections. It alse in-

cludes reshipment and st;ura ge' mformation,

2-2 INITTAL INSPECTION

Inspect the shipping container for damage. If the
containar or cushioning material is damaged, retain
uniti! the contents of the shipment have been check-
ed against the packing list and the instrument hag

tion.

If the eynthesizer is damaped meachanieslly, notify
your loeal sales ropressntatve or WILTRON Cus-
tomer Service. If either the shipping container is
damaged or the cushioning material shows signs of
stress, notify the carrier as well as WILTRON. eep
the shipping matarials for the carriar's inspection.

been checked for mechanical and elect.nnul opera-

2.3 - PREPARATION FUR_,USE

Preparation for vse consists of checking for the cor-
rect line voltage. The line voltage selector on the
rear panal enables the synthegizer to be used with
either 110V or 220V ae, Before leaving the factory,
each synthesizer is preset and tagged for the line
voltage present in the customer’s area. T the actual
Lite voltage is different from that stated on the tag,
change the LINE SELEQT switch (Figure 2-1) to
the correct setting and the line ﬁ.lsea ta the correct
valua,

9-4 GPIB SETUP AND
INTERCONNECTION

The synthesizer provides automated microwave

measurements via the GPIB. The following
paragraphs provide information aboul interface
connections, cable reqmremants, and the addreas-
ing of the synthamzcr

LINE SELECT Swiich

f ' [|
NoTE: 2 sl Bl —
LNE nw

[EEE 488 BME

.

Figurs 2-1.

ET}E{A_ OM

Synthesizer Rear Panal Showing LINE SELECT Switch
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GPIg SETUP AND INTERCONNECTION _

il INSTALLATION

2.41 Interface Connector

Interface between the synthesizer and other deviees

on the GPIB is via a 24-wire interface cable. This

cable uges eonnector shells having two conneckor
faces. These deuble-faced connectors allow for the
parallel connection of two or mors cables to a single
device. Pigure 2-2 shows the pin sssignments for
the Type 57 GPIB connector installed on the rsar
panel.

2.42 Cable Length Restrictions

The GFIB system can accommedats up to 15 instru-
ments at any one time, To achieve design perfor-
. manee on the bus, proper timing and veoltage level
relationships must be mainkained. If either the

eoble length between separate instruments or the

acenmulated cable length between all instrumenta
is too leng, the data and control lines cannof be
driven proparly and the system may fail fo perform.
Cable length restrictions are as follows:

« No more than 15 instruments may be installed

NOTE

For low EMI applications, the (PIE cable
should be a fully shislded type, with well-
grounded metal-shell connectors

242 ({GPIB Interconnection

The nnI:,r interconnection raquired for GPIB opera-
tion is batween the synthesizer and the controller,
This interconneckon is via & special GPIB eabla.
The WILTRON Part number for such a cable is
2000-1, -2, or 4 (1, 2, or 4 meters in length).

244 GPIBAddress

Tha synthesizer leaves the factory preset to addresa
6. If = different, address is desired, it can be set from
the front panel, as follows:
1. Press the Shift BUS ADRS key.
2. Observe the present addrass number on the
LEVEL display. '
3. Eater a new address number from the _
Xkeypad, and terminate the entry with the

on the hus, :
- EHzp.Sac kev,
* ‘Total accumulative cable length in meters may - o/ADRS
nak excead two fimes the number of bus instru-
ments or 20 mekers—whichaver is less.
S5 SLOW BLOW “W Type 57 Microribbon Connector
SE{NEE {Amphenol Part No. 57-20240-2)
o|oje|9j., LOGIS GROUND
FEIEE
mich|~| ]
glalalz] s EiE e R
TEEE 424 €FLE e N P et A K O
L= mt
DoO|gQo|m| | E{Z|=|w| = 0
EREEEEHEEEE
ERTAREX] FoN Qi ﬁ
o
@ se-130v Q-
120280 2
nnr-mnpemns SoscaHe 2
WITH UINGRCUNEED 24 s
POWEAR CORD . o
.
Figure 2-2. GPIE Connsctor Panel

2-d

BTXXACM -




[

i INSTALLATION

PREPARATION FOR STORAGE AND/OR SHIPMENT -

2-4.5 Data Delimiting (CR-CR/LF Switch)

Data is delimited en the GPIB by either the car-
nage return (CR) ASCII character or both the car-
riage return and line foed (CR/LF) ASCH charae-
tars. Which character is used depends upon the Te-
quirements of the systom controller, Most modern
controllers can use either CR or CR/LF, while many
older controllers rogquire one or the uthe:r Congult
the controller’s manual for 1ts particular require-
ments

. A gwitch on the rear panel (Fignre 2-3) ﬁruvides for

selecting the delimiting character.

@ FUNCTION :
FELECT O R
|

R —Le R CRILE
HF ON A FRER AF
CR/ILF 0FF i RETRACE RS

Switeh AL A% L AM .
WL 0.5¢/CHe
= PUL3E + PULSE RE
- — BLAKK + BLAHE aur
— st Lt [T+ een ur

Vigure 2-3, CE-CR/LF Switch

2.5 PREPARATION FOR STORAGE
AND/OR SHIPMENT

Paragraphs 2-51 and 252 give ingtructions for -

preparing the synthesizer for storage or shiprient.

2.3.1 ~ Preparation for Storage

Preparing the synthesizer for storage consists of -

cleaning the unit, packing the inside with moisture-
ahsorbing dessicant erystals, and storing the uait in
& temperature environment, that is maintained be-
tween -40 and +70 deprees centigrade.

2-52 Preparation for Shipment

To provide maximum protection against damage in

transit, the syntheasizer should be repackaped in the

BTXXA O

original shipping container. If this eontainer is no
longer available and the synthesizer i3 being
returned toa WILTRON for repair, advise WILTRON
Customer Service; they will send 2 new shipping
cantainer free of charge. In the event neither. of
these two options is possible, inatruetions for paclk.
aging and shipment are given below.

a. Use @ Suifable Confelner, Obtain a cor-
rugated cardboard carton with a 275-poimnd tegt
atrength. This earton should have instde dimen-
gions of no less than six inches larger than the
instrument dimensions to allow for cushioning. .

b, Protect the Instrument. Surround the instru-
ment with polyethylene sheeting to protect the
finish.

e. Cushion the Instrument. Cashion the instru-
~ ment on all sides by tightly packing dunnage or
urethane foam between the ¢arton and the in-
strument. Provide at least three 1n|::hes of dun-
naga on all gides,

d. Seal the Cantainer, Seal the carton by nsing
either shipping tape or an indusirial stapler.

e. Address the Container. If the instrument is
heing returnad to WILTRON for service, mark
the WILTRON address snd your return address
on the ecarton in one or mwore prominent .
locations. For international customers, use tha
address of your local representative (see Table
2-13. Fer LEA, customers, use the the
WILTRON address shown helaw,

WILTRON Company

ATTN: Customer Service

480 Jarvis Drive .
. Morgan Hill, CA 95037-028%

2.75 :



Table 2-1.

WILTRON Company International Sales FEpfaSgntaﬁvea

ARGEHTINR
14, ELECTACHICA BA.L
TG d Nlﬂﬂl £t

¥l Car
Ttll.phunnc |ﬂﬂ-|-b o 5 g
Talwz! ¥0 51BM ENTOP AR

ALETRAL

KENELEC{#.‘JST.: PTY. LTD,
48 Handarson Aoad

Cleyign, Yelsa 3188
Tilq:l'nnu Iﬂ!];aiﬂl}lnﬂﬂ
iz 796

Fas; [0 =01806

ALUTTRIA

WI.TAON &rhH

Audad D4inl Bt 'I‘J'

341 G'hhrT i Carena

Talephona: {a8} HPGG-IS:IE'EI:SE-'\NH
Tedws; 841520533

Fanzqagf BLO5-1700

BELSGIUM

HEYHEM H,V,
Bnd;%tlr\l-l! i

B-A500 Maawsl
Turtstona: 12411, 2 E0008
Tabyn? BARIO0AT

Far: 11211812

BAADL
T;.CELIhm TECHOLOW A B ETROMIGA

Fum Mﬁw Saricei, 487 - 4 Andw
G e vt isadias 208
Talwphang:

Talax: 34181125588 P72 EA

CAHADA

WILTACK INSTALMENTS LTO:

215 Geptnd Rimnd, Line 102
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SECTION il _
- LOCAL {FRONT PANEL) OPERATION

8.1 INTRODUCTION

This section provides information and instruetions
for operating the 87004 Series equipment neing the
front panel eentrols. It includes a tutorial “Getting
Started,” in addition o a full description foreach of
the controls. It also includes rear panel conmector
and switeh descriptions and 2 pinout d.lagram for
the AUX 10 rear panel cunnectur

3-2 GETTINGSTARTED

3-2.1 FrontPanel Layout

The 6700A controls are legically grouped by funetion
arcund: a centrally located data-entry section, as
shown in Figure 3-1. The following paragraphs
provide an overview of the funetional groups.
Detailed descriptions of cantrols within each fune-
tionzl group are given in paragraph 3-3.

8-2.2 QGoneral Instrument Control
a. Tucr'n'ing the Instrument On.

Press !EN__I from STDBY to ON

When you eonnect the 67004 to the line power,

you eutomatically place the instrument in
standhy. This provides power te the crystal cgcil-
lator heater circuitry, STANDBY operation en-
sures that the ¢rystal maintains its apemﬂed fre-
quency accuracy and stability (1 x 10°® fday),
Buen with the erystel kept worm, however, you
must st af.-fow ot least o S0-minute warmyp
time. .

B, .sexfTesﬁng the smﬂ..

SEL.F'
Pross [0 e

61XXA OM

You. can press the SELF TEST key anytime to -

_sell test the 6700A, In mormal operation,
however, the 6700A automatically selftests each
time you switeh line power from STANDBY to
OM. -

¢. Resetting the Conirols fo The:r Befanlt
Settings.

SELF

Press DOM DOTEST .

Refer to Table 3-1 for a listing of the defanlt sat-
tinga.

: 3-2 3 Operating the Frequemc:.r, Sweep, and

Trigger Functmns

-a. Entering Frequency.

o 5
SCAN 4
Press GR '
SCANT
to access one of the nine preset frequency
parameters. .

The parameter and its value is shown in the
FREQUENCY display. ¥om can change the
selected parameter’s value uking the keypad and
the appropriate fermunater keys. The ter-
minator keys are shown below,

3-3



RAESET (Dofgulif} Paramalers

HI. FRONTPANEL OPERATION

Table 3-1.

REZET (Defoult) Farametars
MINMAY FOWER LEVEL PARAMETERS [« Bm) FAEQUENCY PARAMETERS (GH2}
aﬁﬁ LE;I.I"EL'I Standard Optlan 24 Opllan 2B Cptlon 2G
{htax.} 110 4B (for aa da {far 199 48 {far
NUMBER | LEVELZ | MOEE . [Models wippar(tadsis wilgpariodats wijpper Fi | F2 | Fa [ Fe | FG [ F8 | F7 1 F8 ) Fa
winy | MoAtend by jrces GRz) [Limit s26,5 GHs)] Limit >18 GHz)
CFET LEWEL 1 #id 47 T A [ T | 28] & | 451 1 [ 125 15| 175
LEVEL 2 - =115 ]
BroRA40 | [EVEL +18 i +i3 A K] S A5 1 | 123 1EF[ e
LEVEL 2 +4 =104 -89
Brirm [EVEL1 +i0 57 Y [ ar| Ba] 1 2 3 4 E ;] 7
LEWVEL 2 -2 =115 -85
Grigfan | LEWEL 1 13 +10 10 HIA M &4 1 z ] & 5 ]
LEVEL 2 +1 =112 —a2
Br105 [EVEET 15 1 +10 7Y T 83 a| as| + E] & 7|l O
LEYEL 2 +1 112 =L
G7214 LEVEL +10 C#F +r NA 2| 124 QA 1 7 [:] E] W] 1
LENEL 2 -2 115 =5
gr21A-20 | LEVELA +13 +10 - +10 NA Bl 124 @ 5 7 B E] wl M
LEVEL 2 +i 1z =02 :
GrZah =Vel] 10 +7 7 FLi& o) 12.4 ] g G Bl #a| 11
| EVEL 2 -3 —115 =05 ) .
B2kl | LEWEL ] FE k] w10 ¥ 217 o1 124 Z] 3 5 B 1f 11
LEVEL 2 + =112 —g2-
GroAn [EVEE T 13 e +10 TR T 124 85| O 65| 10| a5 1] I+
LEVEL 2 +1 —$12 =72
6728A40 | EEVEL 1 +16 +1a +13 T B | 124 B8] B3| 85| | g 11| 1.8
EEVEL 2 i =105 —43
GT R [EVELA +10 A +7 e 1 o[ W] 11 13| 1a| 18| 1a| 18
LEVEL 2 g w05 =115 -
Br2OA-20 | LEYEL 1 P A it +10 E| Zo| 10} 1] 13} 14 18| 18] 18
: EEVEL 2 &1 —112
7004 LEVEL 1 g WA 10 10 T¥a] o] 1al & 14| ] 17 12| e
LEYELZ ol —H2 —12
&7a0A-40 | LEVEL 1 P ATy +13 +13 2.4 - a0 1a] 14| %] 16 7] 18] 19
LEYEL 2 T —£0 ~105
Bi36A “LEVEL 1 +7 MR +4 +4 18T 285 18 21 Al 2] 4] &
LEVEL 2 =5 -8 ~115
PRI LEWEL w10 FliA +7 7 z o0 [ 7 10 11§ ta{ 1=f 1@
1LEVEL 2 -t - =85 -115 . :
B7aTAa0 | LEVEL FEE: 277 . 10 Z} 20| % T o[ 11| 13| 15| 4
1EVEL 2 +1 . 2 —117 .
B7A0A [EVELT 16 779 ¥ By B Mh =] 0| B4 %3] ¥ | m| W
LEVEL 2 —2 —B5 =115
BT IEE*EEIEI Bar Mol 2 SeeMaie 7 Tae Hata 2 Sea fagle 2 BT | 22| 25| 28| 43| 92| oa| a7
z
B747A [EVELT +10 e 7 +7 o o[ 2 [ & | 10| T12[ 15| 18
LEVELZ -2 =g —115 .
B74752n | LEVEL Y k] iR +10 +0 o 2] 2 [ a1 g 12f 18| 18
LEVEL 2 +1 £ —112
BTG CEVEL S +E A ) 2 ¥ | Z0.5 € g 11 T 1F[ x| %=
LE¥EL 2 -7 —104 —120 - :
BrBaA 10 | LEVELT *10- 217 +7 7 T 26, 4 B 13| 1a| 7] =¢f =
LEVEL 2 -3 -5 —-118
BTESA LEVEL1 B N/A +Z +2 ) 48, 1 L] 0] i5] 18] Zo] &3
LEVEL =2 -7 . =10} =120
HPEOA- 14 | LEYEL 1 +10 W 7 7 o[ 285 1 T ] 15| 19| 20| 23
LEVEL 2 —2 =05 ~145
BraaA [EVEL1 +5 FiA +2 2 a 40 Wi % &1 25| 32| =4
LEVEL 2 -7 =100 ~1 20 .
BTa5A [EVELT 5 VIR, 5 7 AT 4 W[ 15| 20| 25| 32| 3B
LEVELZ -7 =100 A
Nataa: 1. Default macimunr i EVEL 1) andmrnn'rnmﬂ {LEVEL =} spaaﬁad tevaled powse range fimlts af £1 ﬁ-eq-uenc.y
2. Infeymation i be supolied,
Othar Non-Fraguancy of Power Lavael Paramatsrs Stap Slzas
AF 1 GHz Leval Cifael 0.0 d8 Froquancy 0.1 @H:
Swraop Tima 50 ms Power Sweap Prewrar Lavel o1 dB
AM Sar. sty B DEE!:;_IENB 1o ETLE ma
ith AttanLiatar ms ntamal r
::‘;S;::;uw ﬂﬂqH—m‘U Without AttenLra oy 50ms f Fma%ﬁ%?fm 00 s
Nﬂjmba?ﬁr Steps 100 - umber of Staps 100 Pues Rate 1 kHz
Cweli Tima ime " Lewel Offaet | 0.1 dB
Iett=mal Senaratar . B Sansithrity 13N
Pulze Width 500 yem - FRY Senalfvity 10 kHzY
Pulae Aate 1 kHz
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b, Selecting ¢ CW Fredquency.

Fi-Fa .
EO acAN & i
Press OR
o g
: SCANT
- to seleet a frequeney ﬁarameter.
" THEN

Press CW OUTPUT

to activate that parameter as the CW outpnt fre-

quency, Any one of the nine parameters can be
30 selacted. Int the CW mode, one of the nine fre-
quencaes 18 alwaya ackive,

e. Using Frequency Markers.

1O g

- Pregs OR
SCANY
_ THEN
* Press MARKER

SELECT

To select a frequency parameter.

1. You can seleet up to nine marker frequenciss
and turn each one on and off individuslly,
Thiz means that the only markers you need to
have visible are the onefs) that you are gur-
rently using. Marker frequency zccuracy is
the same as sweep accuracy.

2. The MARKERS key (below) determines the

marker type, in addition it tﬂggles all selected

markers on or off.

'MARKERS

{) INTENSITY
|:'O VIDED

() oFF

STHA OM

d. Selecting a Sweep,
|:| () ANALOGSWP

() STEPSWEEP
to light either the Analog or Step Sweep in-
dicator. Analog sweep should be used when 2
continuous, quick sweep s desired. Wach Analog
Sweep iz phase-lock corrected, which makes it
more accurate than with a standard sweep

generator. In a Step Sweep the cutput is 2 sne-
cession of phaze-locked CW frequenciés,

Press

Either type of sweep {apalog or step) can be
selected in four ranges; F1-F2, F3-F4, AF F5, or
AF 6. By having four sweep ranges nvailable,
you can preset each, then quickly switch bat-
ween them as measurement needs dictate,

You can also switch between any two of your
preset ranges on alternate aweeps. One applica-
tion is £o let you see the total band on one sweep
then zoom in on a smaller area for the next
EWEEp.

e. Triggering the Sweep.

MANUAL
SWEEP

AUTOD: The sweep rocirs .ﬁerindica]ly with &
mixinum delay (hold-off) time between sweeps.

LINE: The sweep recurs at 2 multiple or submul-
fiple of the 6O or 60 Hz line frequem:y. ' '

EXT: Sweep recurs when triggered externaH}r
" The sweep is triggered by either pressing the &s-
sociated SINGLE SWEEP button or applying a
TTL pulse to the rear panel SWEEP TRIGGER
INPUT cunnectur .

MAN JAL SWEEP: Provides for manually sweep-
ing the frequency range using the DECREASE
INCREASE knoh. Manusl sweeps are 2 sucees:
sion of phasa-locked CW frequencias.
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[l FRONT PANEL OPERATION

8-2.4 EnteringData

a. Using the Keypad.

. 1, To enter frequency data:

[

Pregs | OR
- F1-Fg
[ JoR:Fe.

to select a frequency parameter. Then enter the

F1-F2.
SCAN A

desired value from the keypad and press the re-

guired terminator key.

GHz

3. To enter time data:

[0 s
Presg THEN '
ENTER AF
FEEEA

R P T
mmel
i S

Cii

o A
et

to select the sweep time parameter. Then
enter the desired value from the keypad and
press the required terminator key,

GHz
Sec
dBH+Bm

MHz

(7 &5
| 4 ji s | s |
I_‘l "2"3'

STEPS
KHz

7 || 8
RE

L8
L6

I: Sec

dBdBm -
MHz

[o Il - T -1y

L]
I: mSec
L]

HSec
WAADRT

STEPS
KHz

—

%/ADAS.

N E
e

-
La

2, Ta enter power level data:

:I O E'h"EL 1

Press _ OR

to select a level parameter. Then enter the

desired value from the keypad and press the -

- required terminator key.

GHz

:l- Sec

dB/dBIm
MHz, .
-

STEPS
KHz

-

“e/ADRS

0w

e
Al

C
-

[+ 1]

ha

=0 | Il | R

=)
SEPR | SN p S S—

3-8

b. Usingthe DECR IMCR Keys.

1. Toselocta freqﬁencjr
Fi-Fa
Press OR
Fi-F&
THEN

SET :
i 10 ncroEcn

5iZE

Set the incremental size using the keypad and
terminatorkeys:

' GHz
Sac
dB/dBm

MHz
mSeoc
STEPS

kKHz
pSec
YADRS

]

7 8 I
s s Jl ®
L2 )l
o JL - 1l

[~

100

- Increment the frequency vsing the
[pECR] [ncR | keys.

67XXA OM
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2. Ta select a power level

I:EQ LEVEL1
Preas OR ﬁ;ggg; :

:O.LEvELz _—

ya

. THEN #8E
SET
|:|O INGA/DECR
" SIZE

Set the ineremental size using the keypad and
terminator keys. Increment the powsar level
using the DECR INCR keys,

4. To select a sweep time

EWNTER ﬁF
ey

Press THEN i
SET '
E:]O INCR/DECR
SIZE

Jet thoineremental size using the keypad and
ferminator keys. Increment the sweep tnne
using the DECR INCRkeys.

. Using the DECREASE INGREASE Enob.

There are bwo methods available for inereaging
or decreasing a parameter's value using the
DECREASE INCREASE knoh. Tha first is to
gelect the desired frequency, lewel, or time
parameter—as shown above—then use the

DECREASE INCREAGE

knob to changa the parameter value. Using this
method, you increment or decrement the.
parameter by the minimum unit size: T kfz for
frequency, 0.1 mz for fime, 1 unit for step, and
0.1 dBm for RF level. Turning the knob rapidty
changes the parameter in larger steps.

The second method :

uses this key to select ~—- SET

the incremental eize. : O INCR/DECR
Refer to Figure 3-2 for SIZE

an exsmple. '

1. Selectthe F1 parametar.

Example: Increass the F1 fréﬁuunc;r fitst by 10 kHz then by 963 kHz.

2. Presstha SET INCR/DECR SIZE key and anter 10 kHz ueing the keypad and terminator Kays.
© 4, Press the INCR kay . The fraquency wil fncrease by 10kHz.
4. Rotate the DEGREASE INCREASE knpb'c!uckwtsé. Thea frequam.:y wik agaln Increase by 10kHz. -
5, Prass the éET INCR/DECR SIZE kay then anter 963 kHz -using the keypad and tarminator keys,
8, Press tha INCR key . The fraquency wil Incraase by 963 kHz.
7. Hﬂta.le the DECHREASE .JNGHEﬁSE knob, The frequenc:).r will now [nereasa in 100 kH2 Insremants,

Notethat the DECR INCH keya change a parameter by the sxantamount programmed; wharaas, the
DECREASE IMCREASE knob Ghanges & paramater by one count of the most-slgnificant digh prugrarnmer_f.

Figure 3-8, Incressing a Parameter Using the INCREASE DECHEASE Enob

BTXEA OM
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8-2.5 BettingLevel and Modulation

a. Controlling Pulse Madulation.

1. With tha 67004, there is no need for an exter-

nal pulse modulater. Modulation eapability is
built into the BF deck. This feature reduces

the system complexity and provides hetter . -

level accuracy than would an externsl
modulator. Aninternal pulse generator allows

yau to supply the internal modulator with -

your choice of pulse rate and width, Or, you
ean supply it with a preset 1 kHz rzte, in-
stead

{a) To select internal modulation at a rate -

and width of your choosing,

Hess I:l

ULSE

¥

to activate the internal pulse modulator,
Selact the desired modulation parameter
by pressing

I:IO LA ‘Enter the desired inter-
nal rafe valne using the
THEN keypad and terminator
INTPULSE .
[ IOimpege ko
AND
Ky Enter the desired inter-
I:O nal width value using
THEN _ the keypad and ter-

:OGATE CINT  minatorkeys,
oo
(b) Toselect 1 kHz preset modulation -

el
Press THEN

[::j TPLISE

3-8

B Gating the Pulse Modulation.

2. ¥ou can slo externally pulse modulate the in-
ternal pulee generator. To select this mode,

{a) Conneet an external pulde or function

generator to
Front Panel Raar Panel
FULSE/SATE - PULSE

Bet the rear panel FUNGTON SELECT
switch to + PULSE or —-PULSE to select

. BF ONor RF OFF for a TTL Ligh signal at
tha pulse inputs.

Rsar Panal

FUNCTION
SELECT

R

OFF

OFF

- ACAM
1¥iEHz
—PULSE

" _HLANK
“PENLIET

CHILF
ON & FRQ AF
Ok AETRACE HF

D= ARE
Q.5YIGHE
+FULEE
+ALANK
+PENLUFT

(AR

-'For sophis-
tieated applications, the internal pulsagenerator
cat, be gated by an external signal to produce

. bursts of pulse-modulated-RF. To use this mode:

1. Connect an axternal pelse generator to sither
the front panel EXT PULSE/GATE or rear
panel PULSE eonmector shown above.

2, Beleet —PULSE or + PULSE, as appropriats,
© on the FUNCTION SELECT switch shown
above,

5. Set the internal generator rate and width
valnes ag described in step a.(1)a) above.

4. Set the gating w;dth and rate on the extermaI
: ge nerator.

BTKXA OM




I FRONT PANEL OPERATION.

GETTING STARTED

NOTE

The external gating source can hbe
synchronized with the internal pulse ‘
generator by using the 10 MHz REF
output as a frequengy referenca for the
external generator.

& PmuidingExtemaIAmthudeanrequemy

Modulation (AM ogr FM). The BTIGA
provides FM and AN capability. You can FMin
either the phase-locked state ov in a wideband
unlgekad mode, All three modulation methods—
AM. FM, aznd Pulse—tan be active simul-
taneonasly, :

1. Providing Frequency Madulaiion

(2) Comnect an external signal generator to

Freni Panel HaarFa.naI o
EXTFht FMINPUT

E.b} Set the generator for an cutput of 2 volta

- peak-to-peak.

{¢), Press I:O Hﬁéiﬂ%

to activate the external FM input
Selact the sensitivity for FM deviation asg
follows; .

{1] PrESE.I:lO %ﬁ%%

THEN

L

{2} Ou the keypad, enter an FM devia-
tHionper-volt sensitivity wvalue of
between 10 kHz and 6 MHz for
phasge-locked operation, or betwean
1 kHz and 26 MHz for unlot:ked
uperafnun

673XA OM

{d)

NOTE

UNLOCKED operation requrives -

disabling the YIG lock’ 100p Te do
50, preas

(1O sen
THEN
TRIGGER

|:| ()AuTo
' () LINE

O EXT
MAHUAL
O SWEEP

and enter 80 on the keypad. The
67004 will then allow FM devia-
tion sensitivities greater than &
MHz, Be aware, that frequency
accuracy and stability are serious-
Iy degraded in the TTNLOCKED
mode. To restore the §700A to a
locked operation, (1} Teduce FMM
sensitivity or turn off FM, then (2)
repeat the above SHIFT-TRIG-
GER key sequence and entér 81
on the keypad.

On the external signal generator, enter a

mmodulating frequency ae follows:

(1} For the phase-locked meode: Enter
values between 50 Hz and 250 kHz,
for sensitivity values of 300 kH=/V ar
leas: or between 1 kHz and 260 kHe,
for sensitivity values of greater than

300 kHz/V,

" NOTE

In the phaselock meode, the
peak deviation should neot
exreed 20X the modulating
rate. Consequently, the mad-
ulating ganerator should be
sef to produce 2 frequency

that in greater than (FM
SENSITIVITY) X (PEAXK

INFUT VOLTEN2G, An FM
OVERRAMGE 1ndication in
the MOD display means
sither that the deviation is

o .



GETIINGSTARTED

fit FRONT PANEL OPERATION

too great for the medulating
rate or that the 1V input
range has been exceedead,

{2) Fortha unlocked made: On the exter-
nal signal generator, enter values

hetween de and 250 k=

2, Providing Amplitude Modulation

fn} Connect a signal generat'ur to

Eront Panat Rear Panal
EXT AM AR IMPUT

{h} Set the generator for an output of 2 voltz

peak-to-paak.

{¢) Press [:]

to activate the axternal AM input,

{d) Select the sensitivity as follows:

(2) Onthekeypad, snter the desired -AM
porcent-per-volt sensitivity value (a
number between 1 and 99.9), and

press
KHz
LSec
“%ADRS
NOTE .
An AM OVERRANGE indica-

fion in the MOD display
means that the' 1V input
range hm. been axceaded.

3. Leve I mg the Fr&quemy Sweep

310

{a) The inlernal mode uses a built-in diree-
tienal eoupler and  prEeuTPUT
daetector to level the i
aweep at the RF OUT-
PUT connector, This is
the defanlt mode; it iy
alao the mode in which
you will Lkely make
moct of your measurements,

(h) The external detector mode, allows you ta
level the output power '
at the peint of measure- EXTLEVEL
ment. At this point, the z
synthesizer output is
sensed wsing a direec-
ticnal coupler and
detector and fed back to
the front panel EXT LEVEL connector,

) ‘The external pawer meter mode, also
provides for leveling the sweep at the
point of measurement, EXTLEVEL
Only now, the syn-
thesizer output is
sensad wEing he
RECORDER jack on &
power meter. As with g
the detector made, you feed this signal
back to the front panel EXT LEVEL con-
nector,

- NOTE
When nsing extzrnal leveling, you
must adjust the leveling loop gain

for compatibility with the external
power detactor (Figure 3-3).

4. Measuring the Output Signal

The 6700A offers thrae leveling muﬂea inter-
nel, external detector, and external power

meter. The modes are deseribed below,

To further increasc ity utility, the 6700A has
the eapshility of measuring three of its out-
put-signal parameters—power, FM deviation,
and AM depth, The senzing head for power

mesgsurements is provided by a Series 660

detector that connects to the PDWEFI METER
" jack on the rear panel.

T
—_——
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Connect the extemal laveling cuu;:[erand detactor
{or power metar}l togethear. 1

Terminata tha eoupler throughport for best callbra-
tlon,

Gonnect the datecmr autput to the EXT IN PUT con-
negtor. -

Pregs the LEVEL 1 key and sat Tor the desired out-
put leval,

Press the LEVELING keyto I!ght.tha EXT DETEC-
TOR or EXT PWR MTR indicator, a3 appropHate

Frass SHIFT then EXT GAIN CAL o automatlcally
calibrata the external loop galn,

Ramave the coupler termination and connect the
destred lpad.

Figure3-8, ExlernalGainCalibrate -
Procadure

Faat Panel

(a} Power Measurement Function. This fune-
tion allows you to measure the microwave
powar from a test device and display its
value on the LEVEL display. A typizal use
is characterizing the loss of the eahle uged

- to connect the 6T00A to 2 test device,
After determining the losa of the cable,
you can then adjust the lavel offset fune-
tion described in paragraph 3-2.6¢ to
compensate. By so doing, you ensure that
the L EVEL display agrees with the actual
power at the end of the cable. Through
the use of exiender cables power

measurements ean he made up to 200 feet _

from the instrument.,

67XXA OM

() AM Measurement Function. Setting AM
SENS to a pereentage valug, such as 305,
enly provides that pereentage value ifthe
input AM is exeetly 1 wolt. For example,
if you had called for 30% AM but your
input signal was only 0.5 volt peak, then
the MODULATION/TIMEdisplay will read
15% “®AM" mngtead of 30%.

(c) FM Measurement Function. As deseribed
for AM, above, the FM deviation valpes
called for using the FM SENS settings
are only valid when the inpaf FM 15 ex-
actly 1V peak. For example, if you had
called for an FM deviation of Z5H0 Kz but
yourinput signal was only 0.5V peak, the
MODULATION/TIME display will read
125 kH=z/V “FM DEV" instead of
260 kHz/V, '

To measare AM and FMM mﬁdulahon
values, ses Figure 3- -1

Measuting Percent AM

1.

2,
3. Pressthe bottom EXT AMFM kay ta ight the
© MEASURE AM DEPTH Indlcatar.
4. Head the modufation valua en the MODULA-
TIOMTIME display.
Measurlng FM Deviation
1. Supply a modulating sig n.al to either the front er -
rear panal seamal FM connector, :
2, PressFM.
3. Pressthe bottam EXT AWMFM key to light the
MEASUREFM BEY Indicatar.
4. Feadthe devlation value oniha

MODULATIONTIMEdisplay.

Supply a medulating slgnal to elther tha front or
rear panel axtarnal AM eannector.

Press AM,

Figurei-4, BEuiternal AM and FM
Measurement Procedurs
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53-2.6 Using the RFLEVEL Funetlon

The 57004 provides thres ways for setting the out-
put power level—static, swept, or offset. These three
modesare deseribed balow,

a. Static (Non-Swepl) Power Mode. In  this |
mode you use

IO maey

OR

LEVEL 2

i

el |

e

|

LR i

toseta Et*dn{: non-varying ocutput power level.
‘Setting a different value for each of thess keys,
lets you quickly switch from one level to
another—a distinet advantage when meamzring
devices that must be characterized at different
levels, You can also use these two keys to set the
end peints for the powsr sweep deseribed in sub-
paragraph b, helow.

- To select a static power level, proceed as follows:

1, Press LE'-J’EL1

[ 1O mx

OR

2. Enter the digita of the desired leve! on the
keypad, then press .

3. Observe that the requested lavel é.ppe'ara. on
the LEVEL display and that the apprnpnate
LEVEL1or2 ﬂnnum.matnrappea.rs

 LEVEL -
SETLRS NOTGAEL
EXT A 1 8 8 8 OFFSET .
LEVEL1 =2 I:Ith.L\I' .

b. Power8weep Mode. In thia mode, the out

“put power iz swept between two power levels,

This is very useful for measuring level sensitive

" deviges such ag amplifiers, In such a measure-

ment, you would sweep from a low to a higher
level and oheerve amplifier gain.

1. To potwer sireep:

(a)

{b)

{c}

iy

(=)

63}

ProEs 1EVEL1

L0

Enter the low level value on the keypad,

and terminate with GHz
SoG
defdBm

Fress '~ LEVEL2 |

Enter the high level value on the keypad,
and terminate with

GHz
Beo
dB/dBm
Press
Observe that the level readout un the

LEVEL display sweeps fram the low to the
high value, and that the LE"-J’EL 1 2an-

nuniciator appears.

LEVEL

1888 = ]

LE\'EL 12 - DbMpY

- 6TERA OM
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2. To change the length of time that the power o Fopal Offcer Mode This mode allows you to .

retnains st any one level, proceed as follows:

{a) Press R
1o

THEN
LEVEL 2

ogeen

(b} Enter the digits of the desived now value
~ onthe keypad, and terminate with

GHz

{¢) Observe that the MODULATIONTIME
display shows the dwell time until short-
1y after the funeckion has been terminsted

3. To change the number of levels at which the
- power sweep dwells, proceed as follows;

{b} Enter the digits of the desired new value
on the keypad, and tanninate with

] i

STEPS
(¢} Thenumber of powerstepsisindieatedin .

the LEVEL display until shortly after the
function is terminated.

67EXA OM

5. Press

compensate for 2 devica on the output that aliers
the output power level (a eable or an amplifier,
for instance). The displayed level can be offaet by
g constank 3o that it acenrately reflacts the power
lavel at the point of inferest. As an exampls, Tot
s assume that you want to compensate for a
10 dB amplifier located between the 6700A ont-
put and the test device. Proceed as follows:

LEVEL 1

[ JORH

TR oA

1. Press

2, Observethethatthe LEVEL display indicates
the power available at the RF QUTPUT con-

nector.

4. Press I___ID il

THEN

LEVEL
OFFSET

[ 1O gags

4 Enter 10 dB from the keypad.

LEVEL
IE:I'FFSET

[ O

pb-h : Mg

&. Observe the that the di;sﬁlajred LEVEL valub
decrsased by 10 dBm and that the OFFSLT
snnumcatnrappears.

LEVEL \ .

QFF3ET

T 1.8.88 b

LEVEL1 = 2 DEM.Y

3187
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d. MaxLevel When all the Ievelod power pos-
gible is needed, press

: O 5.. : .:
THEN
LEVEL1

In a CW mode, this will give you the maximurm
leveled power at the present frequency setting.
In a swept mode, within a few sweeps, this mode
will give you the maximum level that can be sua-
tained across the entire sweep.,

3-2.7 Using Stored Setups

The 67004 offors the capability for storing up fo nma
complete front panel setups.

I. To atore a setup,

Press [ (O SHieri

THEN

ard enter the desired sotup number on tha .
keypad The number appears on the LEVEL.

diaplay.

LEVEL

7

B, To recall & stored gotup, press

:l' O HEALL

and enter the desired setup number on the
" keypad. The number appears on the LEVEL
~ display, .

314

3. To determine what setups are stored in which _

‘memory location, use the SCAN SETUPS key,

SCAN
SETUPS

Press this key several Bime and obseve that
the front panel settings change as the stored
setups are sequentially recalled. .

NOTE

Setup #0 automatically eaves the cur-
rent front panel if you bave made any
comtrel changes. After 8 SCAM or
RECALL, you ¢an recover your orginal
front panel by pressing RECALL 0 ot
by seanning to Setup #0. The SAVE
function also writes the old contente of
the memory you are updating into
Setup #0. Cunsequently, if you asci-
dently write over an important stored
setup, you can still recover it as Setup -
#0. You cannot SAVE directly to S-:af:up
#0,

3-2.8 Monitoring the Output

The lock and level status of the microwavye outputis
automatically meonitored and displayed using LIED's.

O RFUNLEVELED
' ..O MOTE - LOCKED
The :

alert, you when your RF is unleveled and when your

output signal is not phase-locked.

NOTE .

The NOT &} — LOCKED LED will light
when ANALADG SWEEP or UNLOCKED
Fi modes are dotectad. : -
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3-2.9 Controlling and Meaitoring GPIB
Status

All front .panel funetiong {except line ﬁuwer arid

- GPIB address) are programmable from the IJEEE-

433 Bus (GFIB). Additionally, the GPIB add.ress Ban

" be read and set from the front pane]

1 To determine what address the systhesizer i3
set for, press

BuUs RETUAN

ADRS ] |O TaLcL

SRR
If the 67004 is not under bus control, the ad-
dress number appears on the LEVEL display.
Whent the instrument is being controlled frem
the bus, this key returns it to local eontrol—
provided the LOCAL LOCKQUT bus meazage
has not beén implemented,

2. To sot the 67004 for a different address:

LEVEL

6

(a) Iress

[0 m

THEN
BUS RETURN
aoas [ O roiew
SRYE

' (b)Enter the new address
number from the keypad, then prezs

KHz
- uBes
WADRS .

6720{A OM

33  FRONTPANELDESCRIPTION
Detailed descriptions for the individual frent panel
keys end connectors are provided in the following
paragrqphs.

3-8.1 SELFTEST or RAESETand LINE Keys

{Figure 3-6)
SiLF

[ Jowm

LIME Oy
l:! ystcar
DH  ETAHGEY
a a

Figure 35, SELFTEST or RESET and LINE

Kays
a. SELFTEST ar BESET «<Skifted> Key
SELF TEST: Provides an instrument 'self test, If

the self test is wnsueressful, an error code will
appear on the FREQUENCY diﬂplay

iy s Presets the front panel to the factory-
salact-ed seltings. It also clears the GFIB inter-
face.

NOTE

Pressing this key clears the front panel
setup presently in place. IFthat setup is
needed for future tesking, save it as a
stored setup hefore pressing RESET.

b.. LIME Key -When in tha ON pﬁsitiun, this knf
supplies a de contro! voltage to the power supply

cirenits—thus activating the instrument. - In,
standby, the instrument iz deactivated, except

for the 10 MHz crystal standard and oven.

CAUTION:

Power is always applied to this circnit
when the instroment is conneeted to an
ae goures,

Two LEDs indicate whethar the 67004 is in the
POWER ON or STANDBY mode.

3-16
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3-3.2 FREQ ENTRY Keys (Fipure 3-8)

FREG ENERY

Fl=A
GCAH &

Fi-fp
ECAH T

Cu CRTRUT
o2y

WARKER
StECT

MLAKERS
o
{ymcep

ChoeF

Fignre 3-6. FREQENTRY Keys

a. F1-33CAN Up/Dawn Kevs

These kays provide two functions: They se-
guence through each of the nine preast frequen-
cy parameters (F1-F9), and they aceass and open
for updating the parameter that 13 annunclated
ort the RF frequency display, Pressing and
relessing these keys sequemce the parameters
tiiscretaly, starting with the on that had basn

displayed when the mode was last exited, The se--
guencing order for the F1—F9 SCANA key is up ™

from F1 £o F9 and that for F1-FQ SCANV key is
down from FBto F1, Pressing and holding either
key sequences the parameters continuously.
Parameter updating is acomplished using the
- DATAENTRY Lkeys (paragraph 3-3.4),

Sequencing through the nine presel fragiiencies
as describied above, does not couse the output fre-
qitency iv change. These keys allow a frequency
parameter to be accessed and to have its value
. changed without disturbing the frequency then
heing sutput—ex=cept when the frequency being
changed has been selected 25 an eutput.

3-16

b. CWOQUTRUTSELECT or CW RAMP <Shifted:

Key .
CW GUTPUT selects the frequency displayed in

the frequency display to be cutput at the RF
QUTPUT port, Tt lights the asseciated LED to in-
dicate that the CW funection iz astive.

This key is interlocked with sweep keys F1-F2,
F3-F4, AF F5, and AF F6 so that only one of these
functions can be active.

FARTE causes a horizontal ramp to be ap-

: phed to the Tear panel HORIZONTAL QUTPUT

BNC connector for driving an analyzer display.

MARKERSELECT Xey

This key selects as a potential fregaency marker
the frequency parameter then heing anmm-
clated en the FREQUENCY dizplay. The poten-
tial marker becomes an actue! marker when the
MARKERS key i1z pressed to light either the
YIDEQ or INTEMS!TY indicators. Any of the nine
stored frequencies can be labaled as markers by
using the F1-F9 SGAN snd MARKER SELECT
keys,

This key in conjunction with the MARKERS key

described helow allows the frequency markersto -
. be enabled individually or altogether,

. MARKERS VIDED, INTENSITY, or OFF Key
The INTENSITY position enables as an intensaity

marker each of the frequency parameters that
has been identified as a potential marker {sec
abovel —provided that the murker iz within the
sueep fraffuency range.

The VIDED position enables a3 a video marker
anch of the fraquency parameters idantified as a
potential marker (sea abovel—provided that the

markeris within the sweap frequency range, The

video marker iz a +5V pulse at the rear panel.

The OFF position turns off all selected markers.

This key, in ¢onjunction with the MARKERS
kay, allyws the vidao markers to be enablsd in-
dividually or altogether. -

GTEXA OM
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3-3.3 SWEEPand TRIGGER Koys and
‘_ Indicators (Figuve 3-7)

. _ SWEEPR €JFAED EKTAY ERAGA
| ¥I-F2 ARG EWE
[ |:i O ur CISTER SWEER
ATEP SWEER

] FIFd tRELL

- [Jom []oki

) . OF BTGB

! Ei oar _ {3 SWEERKG
TRIGGER :

mDqu E C1aumn

QIuHE

o ERTER AF BiT
AMAL TN HTRP
TE o MaMUAL
JWECER
SIHGLE SWEER

- Flgure 8-7. SWEEP and TRIGGER Eays and
Indicators .

L a. F1-F2or ALT <Shifted> Eey :
' Fi-F2 selects the Fl-to-F2 sweep mode. When
“astivated, the asgociated LED Tights and the two
fregency values, sleng with the SWEEP and Fi1-
F2 annuneiators, appear on the FREQUENGY
dieplay, Parameters F1 and F2 can be sccessed
. using the F1-F2 SCAN up or down keys; their
P values can be changed using the DATA ENTRY
; keys, Nino markers are available, providingthat
their frequenecy iz within the sweep range.

| : BET selects anyone of the four stored Eweeps to
alternate with the primarvy sweep previoushy
selected. The two end-point frequencies of the

I primary sweep, along with the sweep's an-
' nuciators, are displayed on the FREQUENCY
diaplay. The end-poin frequencies of the primary
[ _ sweep may be viewed using the F1-F9 SCAN up
[ or duwn key. without leaving the ALT sweep
mede. The two frequsneies may then be chﬂnged
using the DATA ENTRY keys.

‘ : The associated LED lights to indicste which

sweep isin progress.

P b. F3-F3or ALT «8hifted»Key . -
_ F3-F4 functions the same as F1-F2 asove. All
l | nine markers are available in this sweep mode
also, provided they fall within the sweep range.

Markers F3 and F4 appear at their respecﬂve'

ends of the aweep.

=
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gﬁ} functions the same ns ALT above.

AF FDor ALT <Shified>Eey

AF F5 selacls the AF F5 sweep mede. In this
mode, the frequency sweeps symmetrieally
ahout the F5irequency. The width of this sweep
iz determined by the AF frequency parameter.
Up to four digits of both the F5 and AF frequen-
cles appear on the FREQUENCY dizplay—the Fh
frequency appears on the left and the AF fre.
quency on the right.

Allnine markers are available, The FS marker, if
chosan, appesars et the center of the sweep.

The associated LED and the FREQUENGY dis-
play SWEEP and F5 annuncitors light when the
funetion is activated.

AEE functions the same as ALT above.

. AF FB arALT <Shifted= Key

AF F8 functions the same as AF F5 above. AN

.nine markers are available in this swecp maode

algo. The F'6 marker, if chosen, appears in the
middle uf the swaap.

AL functions the same as ALT above.

ENTER AF or ANALOG SWP TIME -;:Shiﬁ} Key

ENTER AF accesses the AF paramater and opena
it for updating uging the DATA ENTRY leys. Up
to four digite of both the FS and AF frequencies
appear on the FREQUENCY display—the Fo{re-
quency appears on the left and the aFﬁcquency
on he right.

The associated LED Lights when this parameter
is open for enfry.

Al 3y :--'_:._1*{;.- accesses the sweep time
parameter and opens it for updating wsing the
DATAENTRY keys. The sweep fime i3 selectabls

from 30 m3 to 99 5. The three most-significant’
digits of the swesp time appear on the MODULA-
TIONTIME display.

The aszaciated LED hghts when this parametcr
iz apen for entry.

3-17
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FREQ ENTRY ERROR Indicator

Thiz indicator flashes to indicate that the
selected sweep-start frequencyis greater thanor
equal to the selected sweep-stop frequeney, It
will also flash if AR excedes the ingtrument’s fre-
quency ranga. To clear this condition, enter the
correct frequency values or select & different
sweapoda. '

ANALOG SWP or STEP SWEEP Key

This key selects either the ANALOG SWEEP or -

STEP SWEEF mode. Two LEDs indieate the cur-
rent operating mode. In the AMALOG SWEEP
mode, the output frequency is swept continuous

1y between its F1—F2, F3—F4, AF F5, or AF F& fre-

guency limits. The sweep is phase-lock corrected
at both the low and high ends of the band and at
each bandswitch point.

In any sweep mode, when the sweep width is
250 MHz only the midpeint frequency is phase-
lock corractad.

In the STEP SWEEP mode, the frequeney chan-
ges in dizcrete, syntheaied steps between the
Fi~F2, F3~F4, AF F8, or AF F& fraquency limits.
The number of steps between endpoints and the

dwell-time-per-step ean be specified as outlined

in paragraph 3-3.3h below.

STEP SWEEP DWELL TIME or NUMBER GF
STEPS <Shifted>Key

STEP SWEEP DWELL TIME accesses the dwell-
time parameter of the synthesized step sweep
and opensit for updating using the DATA ENTRY
keyd. This parameter defines the length of time
that the synthesized step sweep dwalls at each
frequency paoint, Dwell time is solectable from
1 ms to 39 s, The tree moest-significant digits ap-
pear on the MODULATIONTIME display.

Tha associated LED Yghts when this parameter
15 apen for entry.

TR accesses the number-of-

E;HS ﬁr meter of the synthesized step-swaep

3-18

and opens it for updatingusing the DATAENTRY
keys. This parameter defines the number of dis-
¢rete steps taken by the step-sweep when tran-
siting between its low- and high-end frequenecies,
The parameter is selectable from 1 £o 1000 steps.
The step setting appaars on the LEVEL display.

The assoclated LED and the # symbol on the
LEVEL display light when this parametsr isopen
forupdating.

SWEEPING Indicator

The sweeping LED lights during the forward
portion of each sweep. It also lights when the CW
RAMP function iz selectad.

. TRIGGER Key

This key sequences between the AUTO, LINE,
and EXT sweep triggering inodes and the
MANUALSWEEP mode. The associated LEDs in-
dicate which one of the triggering/sweep modes
has been selected.

Inthe AUTOmaode, the sweep continually sweeps

" from its low- to its high-end frequency with op-
_ timal retrace time.

In the LINE mode, the sweep is triggered to start
by the power-line-veltage waveform. _

‘In the EXT mode, the swesp can be triggered to
start in either of two ways: by applying an exter-

. nal TTL-compatibls clock pulss to the rear pansl

SWEEP TRIGGER INPUT or by momentarily
pressing the associated SINGLE SWEEP button.
The sweep starts either when the butten is
pressed or with the positive leading edge of the

" clock pulse, If a sweep is i progress when sither

of these events oceurs, it will aburt and reset.

In the MANUAL SWEEP made, the ouipuat fre-
¢guency can be manually tuned from its low- toits
high-end frequency using the DEGREASE
INCREASE knob. The output frequency changes

" in phase-locked steps and appears on the

FREQUENCY display. :
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3-34 DATAENTRY Eeys, Indicators, and Con-

irol {Figure 3—8}_

CQATAENTRY Qmr

(ol [Joms [ jtm
[} L] (5 (83 (37 05,
G 1[0 [
(] (2] (5] _DE:-‘E;M_

[e ] L. JE-] L _J&&

DECREASE MCFEAGE

.

Figure 3-8  DATAENTRY Keys Indicators,
and Control

a. SETINCR/DECR SIZE Key

Thiz key accesses the increase/decrease-size
parameter and opens i for -updating usfe
keypad. For example; the output frequency size
i3 selectable in steps of from 1 kHz up o the
value of the synthesizer's top-end frequency. The
size, in GHz, appears on the FREQUEMNCY dis-
play. Afler entering the size value and terminai-
ing it in its preper units (kHz, dBm, ms, ete.), {1}
the size parameter closes, {2) the parameter that
was opened immediately prior to pressing this
key recpens, and {3} the FREQUENGY display
again digplays that parameter’s valuae,

A different increment-size-value can be enterad
for frequency, time, RF level, and # of steps,

INCAEASE Key

This key inerements a frequsnl:y, timae, RF leval,

or step parameter by the valae that ha& hean set
using the SET INCGR/DECR SIZE key. Pressing
and releasing the key increments the size in dis-
crete steps, Holding the key depressed gréater
than 0.5 seconds inerements the size at & 3 Hz
rate. The Ineremont key nnly affects open
parameters,

-

DECREASE Key
This key decrements a frequency, time, RF level,
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or step paremetsr in the same manner deseribod
for the INCREASE key above.

DECREASE INCREASE Enob

This contrel decreases orincreases a parametor's
gize by a preset resolution, when turned slowly.
Turning the knob rapidly changes the
parameter’s walue in larger steps. The SET

'INCR/DECHSIZES key can be used to change the

knok’s minimom rsssIutiuni See Figure 3-2, on
page 3-7, for an example.

Kevpad

The numeric I{sypsd pmﬂdss fur nntsrmg fre-
quency, time, RF lavel, percentage, FM sen-
sitivity, and number—uf-steps values,

ENTRY ACTIVE Indicator
This LED lights to indicata that a psrsmstsr has -
becn aceessed and is open for updating.

ENTRY OFF ey

"This key closes the paramier prevmusly ac-

cessed, It ean be used to ensure that all
parameters are ¢losed (to prevent accidental
parameter changes).

GHz Sec dB/dBm Key

This key terminates a keypad data entry and as-
signs the appropriate units. An F1-F% or AT fre-
quency entry may be terminsated in WMHz;
however, it is always displayed in GI=.

MHz mSec STEPS Ke;-.r

 Ths key terminates a keypad data entry and as-

signs the appropriats units. An F1-F4 or AF fro-
quency eniry may be terminated in DMEz;
however, it is always displayed in GHz.

kHz pSec %/ADRS Key
This key terminates a data entry via the keypad
and assigns the approprinte units. A frequency
entry may be terminated in kHz; however, it is
always displayed in GHz.

BACKSPACE Key:
This key deletes the last nmumber or decﬂnsl
point entered from the keypad.

319
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8-3.5 MODULATION and AM/FM Eeys and

MODULATION Connectors

MODULATEQR

FULSE EXT ANFM
o [0
m 02 ] 0 thune 1

EVJH.H..S G
O wrie I:l o :Hssuva

AM DEFTH

PLESEGATE BXT Al

AL

Figure 3-8, MODULATIONand EAT AMFM
Keys and MODULATIONConrzectors

. INT PULSE or INT RATE {Shifted} Koy

“JNT PULSE activates the builtdn pulse
genorator, which then controls the internal pulse
maodulator, In this rhode, the RF sutput is modu-
lated by a pulse frain for which the pulse width
and rate is selectable from the front pansl.

The assoclated LED lights when this moeds is
selected.

INERETE pecesses the pulserate pavameter
and apeny it for updating using the DATAENTRY
keys. Values of 0.01 kHz to 1 MHz may be
enkered.

The =szcciated LED lights when 1:1'113 maode is
selected,

GATED INT or INTWIDTH (Shified} Key
GATED INT selects a mede whereby the internal
. pulse generator can be turned on and off by an
- externally applied TTL signal. The pulse width
and rate of the internal generator are sélsctable
from the front panel, External gating is supplied

by g function generator connscted to either the

front panel PULSE/GATE or rear panel PLILSE
INPUT connector,

The associated LED lights when this mods is
ealected. '

r hnd pens it for updating nsing the DATA
ENTRY keys. Values of 0.025 1s to 39 ma may be
entered. '

The associated LED lights when this parameter

is open for entry.

EXT PULSE ar INT 1 k¥Hz RATE <Shiffed> Egy
EXT PULSE aceesses the external modulation
moda: wherehy, the internial pulee modulator is
drivenby a TT'L signal from an external funetion

tor,

The aagociated LED lights when this parameter
is open for updating.

gﬁéﬁg‘g LI the . internal P‘I.J..ISE
genera.tor fm’ 1 kHz squarewave modulation,

After 50 doing, the front panel exits the <Shift>
mode, the INT PULSE indicator lights, and the

-MDDULHTIDN.I"HME dizplay mdmates FULSE

and 1 KHz RATE

" The associated LED lights when this finction is

active.

MODULATION Unmectura

PULSE/GATEprovidesfor nsing an artemal TTL
Tevel to pulse modulate the RF output or to gate
the internal pulse generator, The polarity (TTL

“high-active or TTL low-active) of the gating sip-

nal j5 selectable via either the GPIB or the rear
pans] FUNGTIGN_ SELECT, -PULSEMPULSE
switch.

EXT FM provideg for applying an FM signal te
the RF output. The deviation is proportienal to

_ input veltage, with sensitivity selectable from
the front panel or GPIB. Input impedance is 600
. ohms, -

EXT AM provides for applymg a linear AM signal
to the RF output. Sensitivity is frond panel or
GPIB controllable. It is variabls between 1%/V

_and 99.9%/V. The usable input range iz HiV.

Input impedance is £00 ohma.

FM or FM SENS (Shifted) Key
FM selects the external FM maode; wherehy, the
gutput signal -can be frequency modulated via

6TXXA OM

generator connected to the PULSE/ZATE connec-

ey

i
—t

L5 L




—

fif FRONT PANEL OPERATION

FRONT PANEL RESCHIPTION

either the front panal EXT FM or the rear panel
FM INPUT conmector.

ISR aceesses the FM  modulation-ser-
gitivity parameter and opens it for updating
using the DATA ENTRY keys. Sensitivity range
is {13 10 ¥Hz/V to SMHzV in locked FM mode
and (2} up te 26 MH=V in unlocked FM
mode.The INCR or DECH key ¢an be used to ae-
guence up or down through these values, Maxi-
mum usable input range is #1V. ..

The associated LED lights when the funetion is
activated. .

£ AMor AM SENS (Shifted) Key

AM zelects the external AWM mode; wherehy, the '

oputput signal can be amplitude modulated via
either the fronf penel EXT AM or t.he rear panel
AM INPUT connector.

The associnted LED lighta when the function is
activated,

AISERISE nccenses the AM modulation-sen-

- sitivity parameter and opens it for updating
using the DATA ENTRY keys. Diserete values of
1%V to 1009V may be entered using the DATA
ENTRY kays.

The associated LED lights when this parameter
is open for updating.

& MEASURE FM DEV and MEASURE AM DEPTH
{Teggle) Key :
MEASURE FM DEY enables the FM deviation
measurement function, displays the measured
deviation in the Modulation/Time display, and
lights the MEASURE FM DEV LED, The function
teasures the veltages of the external modula-
tion signal and caleulates the peak frequency
deviation,

MEASURE AWM DEPTH enables the AM- depth
measurement function, displays the measured
depth in the MODULATION/TIME display, and
lights the MEASURE AM DEPTH LED. The fune-
tion mesgures the wvoltage of the external
medulation signal and ealeulates the percentage
modulationvalue, -
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3—3;6 MEASTURE Key and Indicator {Figul.;e

3-10)
MEASUAE R
D DJT &R
Fignre 3-10. MEASUREEKey and Indicator

EXT POWER selects the external power maguring
function; whershy, BF power 13 measured and dis-
played on the [ EVEL diaplay, The poweris mteasured
with a 560-7 Series RF Defector eonmected to the
rear panel POWER METER sonnector,

The associated LED lights when this function is
gelacted.

BN selecta the power-difference measurement
funetion. You must activate the MEASURE EXT
PWH function before using the APWER. functian,
Measured power at the titng APWR is activated be-
comes a reference level and the displayia set to 0 dB.

- Snbsequentchangesin measured power with respect

to the reference level are then displayed in dB,

3-8.7 LEVELING or EXT GAIN CALEey, In
dicators, and Connector (Figure 3-11)

LEVELING
(O INTERHAL
OEA?I'EGTGH‘
H 'D'E;% TR

(rAM Gt
BT LEVEL fxr

@

E

Figuro3-1l. LEVELINGor EXT GAIN GAL Key,
Indicators, and Connector

TheINTERNAL peei'tien selacts the internal leveling
meode; whereby, leveling is accomplished using the
internal directional coupler and detectar.
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The EXT DETECTOR position selects a mode
whareby an external detector can be used tolevel the

gusput signal. ‘The signal from this detector, which -
is applied to the EXT LEVEL connector, can he either :

. pesitive or negativa,

Tha EXT PWR MTR position selects a mode whereby
the racorder voltage from a compatible power meter
can be nsed to level the output signal. This voliage
which is applied to the EXT LEVEL connector, can be
gither positive or negative. The 6700A is compatible

with power metars having a 11V full seale analog”
output, such asthe HP 431/432, HP 435/436, and PM

1008101 0models,

EXTXGAINGAE: adjusts the EXTLEVEL input gain to
make the ALC loop stahle when leveling with an ex-
ternal deteckor of pever meter..

3-3.8 .RF LEVEL Eeys and kndicators (Figure
3-12)

RF LEVEL
AR ey
] Gwom
Clow,
LEVEL

LEYEL ¥

=1
“3

AHAL

_ £
ECToN E:I G";“'.“‘s w

Figure 3-12, RF LEVEL Keya and Indicators

a. AF ON orRF OFF Key
' This key turns the RF putput power on or off,

. LEVEL1 orMAXLEVEL
. LEVEL 1 aceesses the level 1 parameter and
opens it fer updating using the DATA ENTRY

keys. The. thres most-significant digits of the

power-level value appear on the LEVEL dlsplay

- The associated LED Hghts when this parameter_

i3 open for entry.

HEAN L selects the maximum leveled power
funetion. This function sets the RF power to the
maximum-leveled value that can be maintained
either at the current CW frequency or across the
puerront ﬁequenc}r~sweep ra.nge

The associated LED lights mﬂmentmﬂywhen
this function is Belect-ed

LE'\.-'EL 2 or F‘WH SWP DWELL TIME <Shifted:

Key.

LEVEL 2 accesses the level & parameter and
opens it for updating using the DATA ENIRY
keys. The three most-significant digits of the
power level value appear on the LEVEL display.

The associated LED lights when this pa.ramctar
is open for entry,

ARt Mingéi%ﬁgg accesses thig parame-
taer and upens it for updating waing the DATA
ENTFW keys. This parameter provides for dwell-

-ing (stopping)-the power sweep at each power

level for a specified length of time. Dwell times of
frem 5O ms to 10 s may be entered; their value

' appears on the MODULATION/TIMEdisplay. -

The ssgociated LED lights when thas parameter
is open for entry.

PWER SWP or NUMBER OF STEPS

PWR SWP selects the power sweep maods,
whereby the leveled output power sweeps hat-
ween levels 1 and 2, The power level can sweep
from a high level fo alow level or vice versa. That
is, the LEVEL 1 value ean be greater or leas than
the LEVEL 2 value,

The associated LED lights when this mades is
selected,

fi > accesses the level sweep
Etep parameter and opens it for updating using
the DATA ENTRY keys, This parametor defines
the number of steps that the sweep takes when
transitioning hetween LEVEL 1 and LEVEL 2.

The step sething is displayed on the LEVEL dis-

play and can be set for any numbr between 1 and
1000.

The associated LED ghts when this parameter

is open for entry.

6TXXKAOM -
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-

NOTE

The synthesizer can interleave power
and freguency sweeps. If you sclect
bath frequency and power sweeps, for
each stap of the power sweep, a fre
QUEency swWeep oceurs,

LEVEL CFFSET or ENTER OFFSET «Shifted=
Key

LEVEL OFFSET selects the level offset function,
In this mode, the LEVEL display can be offset
from the sctual RF output level by a selectabls
valute to compengate either for the loss of an ex-
ternal transmission line gv for the pain of a test
deviee,

The associzted LED lights when this function is
salocted.

PRI nocasses  the  power-offset
-parameter and opens it for updating using the

- . DATAENTRY keys. Parameter values can range

between + 99.9 dB. .
. - NOTE

Tha largest number that can be dis-
- playedis plus or minus 199.9 dBm.

The associated LED lights when this parameter
is gpen for eutry.

3-3.9 RFIndieators and RFQUTPUT

@ RFUMNLEYELED

The LED lights when the BF output goes un-
leveled. The LEV EL display is iot accurate ifthis
indicator ia lit.

NOT @ - LOCKED

The LED lights when the sutput frequency is nr_'nI: :

phage locked. The freguency aecuracy and

“stability of the RF output is greatly veduced if

thia LED is 1it.

RF QUTPYT
The connector provides RF ocutput frﬂm a B0

soLTCA.
NOTE

To prevent power logaes due to an im.-
pedanece mismateh, the mating connee-
tor and cahle should alag be rated ab’
60 ohms. '

$-3,10 STOREDSETUPS Keys (Figure 3-14)

STORED

BETUPS

SLAH
SETLFS

D DHE'.'.iL'L

Connecior {Figure 3-13}
- Figure$-14.. STORED SETUPS Keys
a. SCANSETUPS Key -
{03 AF UM EVELE Thias key sequences npward through the nins

(T} HOT & - 1DCHED
RFOUTPUT

5

Fignre3-183, AFIndicators and AF QUTPUT Con-

nestor
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. stored setups, the numbers (#) of which appear
“on the LEVEL display. The upward sequence

starts with the setup number following the one
that appeared when the mode was lastexited, An
external, normally open switch connected to the
rear panel MEMORY SEQ INPUT also can be
usad to scan the setups.

RECALL or SAVE <Skifted> Key

B REGALL recalls a stored setup, the number of

which Is entered on the keypad. When you recall
g new setup, the new setup replaces the
previcusly aetive front panel settings. The old
settings are antomatically saved as Setup #0, ex-

~ cept when the old settings are an unmwdified
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Flgnre 8-15.  FREQUENGY.MODULATION/TIME, and LEVELDmpla.;,rB

recalled setup The number of the recalled setup
is shown om the LEVEL dizplay.

The aszsociated LED lights when thia function
has been selected.

SRV saves the emrrent front panel seftings
into one of the nine available memory locations,
the number of which is entered on the keypad.
The setup number appears on the LEVEL dis-
play. You cannot SAVE directly to Sefup #0.

4-3.11 FREQUENCY, MCDULATION! TIME, and
LEVEL Displays (Figure 3-15)

a:. LEVYEL Display '
This readout displays RF uutput and measured .
power in dBm, It also displays a stored-setup
number and the number-of-steps paramneter. An-
nunicators indicate when the RF eutput is un-
calibrated. (The NOT CAL annunciator lighis
when external leveling has been selected, but the
EXT GAIN CAL key has not been pressed.) An-
nuncistors alse indicate which mode has been
gelacted: LEVEL 1 or 2, OFFSET, MEASURE, and
POWER SWEEFP 1 — 2,

b, MODULATION/TIME Display

" This readout displays the following:
» Sweop and dwell times
» Pulse width and rate
s FM deviation and madulation sensitivity
& AM depth and modulation sensitivity
sweap and dwell times appear in MHz, kHz, and
Hz: FM deviation appears in MHz and kHz; and
AM depth appears in %. Annunciators indicate
when overrange ¢onditions exist, end they an-
nounce what modulstion mode has hbeen
selected; that is, INT PULSE, EXT PULSE, EXT
Fid, EXT AM. '

¢. FREGQU ENCY Display

This readout displays in GHz the nine preset RF
parameters (F1-F9) and up to 4 digita of the
sweap-range end-frequencies and AF frequency.
Annuneiators -indicate which parameters fre-
queney is being displayed and whether it has
been selected as a marker. .

§3-3.12 GPIBIndicators and BUS ADRS/

RETURNTO LOL Eey (Figure 3-16}

GPIB
AEWOTEL Y TALKD

LI
Lotkam D LBTENDD

R0 )

L AESUAN.
el 15
BET

Figure3-16. GPIB Iadicators and BUS ADRS/
RETURN TOL.CL Key .

a. AEMOTE Indicator _
This LED lights when the synthesizer goes
undoer GPIB control: it remains it unfil the
BT00A is returned to local control.

‘b, LOCALLOCKQUT Indicator

This LED lights when a local lockout message is

" received; it remains Lt until the message is res- -

cinded. When lit, the synthesizer cannot be
Yeturned to local contral via the front panel.

c. TALK Indicator
This LED lights when the synthesizer iz ad-
dreesed to talk and remains lif until unad-

dressed.

ETW{QM :
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SELF-TESTFEATURE

d. LISTEN Indicator
Thiz LED lights when the syuthesizer is ad-

dressed to Hsten and remains Kt until unad- ;

dreaned,

¢. SRQIndicator
This LED lights when the synthesizer requests
- service from the controller (sends out an SRQY; it
remaing it until a sarial poll is received or the
SRG function is reset.

§. BUSADHSSET gnd RETURNTO LCL Key
This key displays the 6700A bus address, when

the synthesizeris in the local mode. When in the.

remote (GPIB) mode, this key returng the syn-
thesizer to the local mods—provided zlocal lock-
out bus message has not been programmed,

§TXHA OM

4 SELF-TESTFEATURE :

The synthesizer hag a self-test feature thal tests
mnst of the PCBs and other internal sssemblies, Salf
test is entered in any of three ways: by turning the
synthesizer on, pressing the front panel SELF TEST

~ key, or sending the appropriate bus command.

If the synthesizer failz zelf test, an error code is dis-
played on the front panel or, if'in the GPIB mods, on
the bus contreller. Descriptions of these evror cudes

slong with a troubleshooting flowchart, are given in
the appropriate 67004 Maintenance Manual {refer
to Section I, paragraph 1-4),

3-5 REARPANELDESCRIPTION
The rear panel conucetors and switth are described

Adn Fipure 317.
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AlUX KO: Provides a singla-cebla interface with the
Modal EG0A Scaler Network Analyzer mnd fulurs
WL TRON inetruments. A pinout diagram k& shown In
Flgura 3-18,

HitsH RES INPUT: Accopts an extaenal 20-32.1 MHz

soltoe Io substiuta for the ntemal fre-froguendcy
loop, thus allowing frequancy esslulion into the
millihertz raglon. S0, O dBm input

AR INPUT: Accopts an external medulating slgnal
to praducs Insar AM on the AF autput Sansitivity &
front panscl or G5 controliabls, Usable [nput range
Is +1 volt peall BO0E impedanss.

POWER METER: Provides an input for the 5807

Bafes RF Dotector used ko messuro microwayve
PO

MEMORY SEG INPUT:  Accepls am extanal,
raowentary cantact switch to saquence through the
alve, atored, front pansl setups.

LOGK QUTPUT: Provides a TTl-high slgnal when
phasa locked.

SEQ SYNC QUTPUT: Prevides a TTL high pulsa .

dutng swesp rotrace and bandswitch, Also, when
vidoe markers have begn sglected, this outplt con-
talns ~5V marker pulses durng the positive porfons
of the slgnal {forward sweep). Tha last-selocted (en-
hanced) market appears as a —10v [ovel,

-

® ©® 06 OO

MARKER OUTPUT: Provides a TTL-high eutput at
each fraquency marker In a sweep, If VIDED
MARKERS have been zelectod.

AETRACE BLAMK OUTPUT: Provides & -5V or
+5Y qutput dutling sweep ratrase, Poladly depends
on the positionng of tha FUNCTION SELECTOR
switch {—-BLANK/+BLANK). {Sea item 29.) :

SWEEP DWELL INPUT: A TTL-low signal an this
input casses the sweap to dwell. '

BANDSWITCH BLANK: Providas a -5¥ or +5V.out-
pit curing secilator handswilhing. Paolarity depends
on the posllaning of the FUMCTICN SEEECTOR
switch (—~BLANK/+BLANK). [Soe item 28

SWEEP TRIGEER INPUT: Provides for extomaly
Iriggaring the ewsep, when in tha extomal irigger
mode firont panel TRIIGER EXT indieater i, To
tigser a sweep, thic Input must moelve 2 TTL-low
SIGNAL for at lsast 1 psac

PEN LIFT: Frovidss reldy cantacts ke fng ar drop-
plng a chart recordar's pen during ewsop rebracs.
The —PENLIFTAHENLIFT FUNGTION SELECT switch
makes thss contzcts normally closed or normaky
open. (See ltem 28.) '
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Figure 8-17. Rear Panal, 67KXA Series Bwept Froquency Synthesizers {1 of 2)
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M FRONT PANEL QDPERATION

Aear Panel DescHption

A0 @000 00 A G O

Input AC Recepizele: Provides for conneclng line
power o the 73008,

IEEE-488 Interface Bue Conheclar Providds
nputioutput connections to the General Purpose In-
tarfasa Bus {GPIB). For the pinout dlagram, soe Sag-
fon Il, Flgurs 2-2,

Meln line Fuse: Provides overvoilage/cument
protaction for gynthecizer circuits dusing opsration
and standiy. NOTE: Use slaw blow fuses ony!

Standby Line Fuse: Provides overcUment protes-

tion for synthesizer cirzuits during standby operaflan,

NOTE: Usa slow blow fuses eyl

LIME SELECT Switch: Provides selaction far 110 ar

230 Vas line voliages,

ViGHz CUTPUT: Provides a =24V signal that is
aqual to githar O.5W3Hz or 1W/GHz of output fre-
guanzy, depending on the positioning of the
0.8WIGHz—1VW/3Hz switch, {Seg ltem 28.)

16 MHz REF OUTPUT: Provides a TTL compatible
10 MHz slanal from the intarnal frequancy standzrd,
500 impedanca.

10 MHz REF INPUT: Accapts an external 10 MHz
2100 He O v +10 dBm frequaney standard,
Automatcally disconnects the Intamal standand and

sats ront panal EXT AEF indicatar in FREQUENGY

display. S6L impedance. .

HOREZ QUTPUT: Provides a OV to 10V ramp during
all swsap modes, and & voltage proportional i lks-

" gquency for all CW modes. S001 impecance.

PULSE SYNC OUTPUT: Providos & TTL-high 100 ns
minimuet-widih syne pulse for the pulsad RAF output
Thie pulse leads the output pules by approximalehy
100 s,

FM INPUT:  Accep® an extarnal modulating signal
ta produca FM on the RF culput, Sensitivity is front
panel or GFIB selactabls, Usable mput s £1Y peak
6000 Impedance,

PULSE INPUT: Accepts an axtamal TTL feved slg-
nal | pulse modulate tha RF eutput or to gate the
internzl pulse generator. . The -PULSEAPULEE
FUNGCTION SELECT switch datammings whather RF
B wmed oft or on when the PULSE input signal is
a TTi-high (sea iam 28).

RF QUTPUT: Optional autput connectar in place of
the froat panel AF QUTPUT pot. 500 impedance,

RF IHPUT: For future use.

. FUNCTION SELECT: Miniature slide switches

previde palarily, function, o sansitivily selecion for
cartaln rear panel controls, as daescribad belaw. Al
of thess functions may afso be accessed fram tho
GFIE.

CH / CR/LF: Selocts sithet carmaga retum (SH)
ar earmage raturn and line lead both {(SRAF) o be
ugad as data dalimiters over the GPIB.

AFRG AF—COFF:  Salects RF leval b be off
during frequancy switching In the CW or atep
sweap modes anly. The RF ie blarked befure
starting a frequency changs and enabled when
the AF is within apprazimately 1 kHz of the final
frequency.

RETRACE RF—OFF: Salects the BF to ba off
during retrace, Haa no elect in maaual or external
sweap mode when the RF Is alaays on,

AC AM/DC AM: Selects ac or do ceupling for the
EXT AM INAUT For ac coupling, the responso is
attsnuated 3 JB at 50 Hz,

IViGHz / 0.5WGHz: Salacts tha WGHz CUTPUT
glgnal 3 he eithar +1% or +0.5V lor each GHz in

-oufplrt freguancy.

—PULSEHS PULSE: Whan the EXT PULSE meds
le actvatad, e +FULSE posiion causes RF o
tum on when a TTLhigh signal |s applied to tha
PULSE kput Conwersaly, o ~PULSE posilion
causes BF 1o turn off whoen a TTk-high signal is
appliad. Whan the [NT PULSE mada iz active, the
+PULSE pasition makes \he INT WIDTH saliing
conlkal AF andimo durng each pulze. The INT
WIDTH controls RFE aff-ime during esch pulaa
when fn the —PULSE pasition,

—BL ANK!+BL ANK: Swilches tha polarity of the 5-
volt RETRACE BLANKIMG and BANDSWITGH
BLAMEING sulputs af the AUX O connectar
{plns 6 and 20 respactvely). Pesilianed ta the laft
galects --5Y autput (—BLANK]

—PEN LIFT/+PEN LIFT: Switches batwaan noe-

mally-closed and nomally-opon contacts un the
Internal Penlift ratay. Usad in canjunctian with the

PENLIFT GUTPLUT sonnesctar.

Figure 3.17. Rear Panel, 67XXA Serles Swept Frequency Synthesizers (2 of 3}
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AUX /O CONNECTOR PINOUT

i FRONT PANEL OPERATION
i
. {313 | sSWEEPTRIGGER
SPARE | 25 (O _
i - (12 | SPARE
SPARE | 24 O _
(011 | srARE
SPARE | 23 O )
(10 | sPARE
SPARE | 22 ()
09" | soane
SPARE | 21 O
: () 8 | CABLESHIELD (CHASSISGROUND)
BANDSWITCH | 20 O _
' ' O 7 | LALT
SPARE .
RETRAGEDBLANKING
L SWP DWELL :
MARKERS
SPARE
L ALTENABLE .
SPARE '
SEQSYNG
SPARE .
CHASSISGROUND
ViGH=z

HORIZOUT

Figure3-18. Pinout Diagram for AUX IO Connector -
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T 1 1 | A
DEVICE A
. —
Abla ta talk, listen, .
and santrol
leg. CALCULATOR OR Tyt But DATA INPUT/OUTPUT LINES
COMPUTER] 1P signal lines)
DEVICE B
=2
Ahls te talk and
Hstan 8 ;
. ] Data Pyta Transfer
te.g. 67004 SERIES [ipfd—Contol BUE o NDSHAKE Lines
SYMTHESIZER) ( . {3 signal lines} _
DEVICE G )
Only able to listan ! .
~Genaral Intarfecn
T T [ ant Bus
fe-g. X-¥ PLOTTER) ( ) Anagemen Managament CONTROL Lines
I ) - B :ignal_linaq]
REVICED 1 L
Only abla to talk 4 _ .
| 010 1 thru DIO 8 DATA INPUT/QUTPUT LINES
ie.g. TAPE READER) L _pAV  — DATAVALID
L ——— NAFD* — NOT BEADY FORDATA*
NDALC* — _NGT DATA ACCEPTEDR™
PG — INTERFAGE CLEAR
ATN — ATTENTION -
&R0 - SERVICE AECQUIEST
REMN w HEWMOTE EMABLE
EQ - — END OR IDENTIFY

“INDICATES THAT NEGATION

IS REPRESENTED BY LOW
STATE ON THESE TWO LINES
ONLY.
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SECTION IV
REMOTE (GPIB) OPERATION

L

4-1 INTRODUCTION

This section provides a deseription of the GPIB and
the synthesizer command eodes, It. als::r provides
several examples of bus pmgrammmg

4-2  DESCRIPTION OF THE. IEEE-488
(IEC-625} INTERFACE BUS :

Tha IEEE-488 hua (Qeneral Purpose Intorfacs Bus—
(GPIB} i3 an instrumentation interface for integrat-
ing instruments, calenlators, and eomputers into
gystems, The bus uses 16 signal lines to effect trans.
fer of data and ¢ommands to as many as 16 mat‘m
ments.

The instruments on the bus are conneeted in paral-
ial, a5 shown in Figure 4-1 (facing page). Bight of the
signal lineés (DI0 1 thra DIO B) are used for the
trangfer of data and other messages in a byte-serial,
bit-parallel form. The remaining eight lines are vsed
for communications timing (handshake}, control,
and-status information, Data are transmitted on the
eight GPIB data Jines as 2 series of eight-hit charac-
tera, referred to ms bytes, Nermally, a seven-bit

ASCII {American Standard Code for Information

Interchange} code is use. The eighth (parity) bit 1z
not used, Data transferral 15 by means of an inter-
locked handshake technique.

Thie technique parmits asynchrenous communica-
tions aver a wide range of data rates, The following

paragraphs provide an overview of the data, and -

handshake huses, and deseribe how these buses
intarface with the symthesizer.

4-21 Data Bus Degcription

The data bus is the conduit for transmitting infor-

mation and data bhetween the controller and the
gynthesizer. It contains eight bi-directional, active-
low signal lines—DIO 1 thru DIO 8, One byte of

information (eight bits) is transferved over the bus -

2t a time. DIO 1 represents the least-significant hit
(LSE} in this byte and DIO 8 represents the most-
gignificant bit (MSE). Each byte represents a
peripheral address (either primary or secondary), a
eontrol word, or a dofa byte. Data bytes are usually
formatted in ASCOII code, without parity.

4-22 Management Bus Description

The management bus is a group of five lines used to
contrel the operation of the bus system. Functional

_ - information regarding the individual eontrol lines is
- provided below.

a. ATN (Alfention}
When this line is TRUE, the aynthesizer
1esponds to appropriate imterface messages—
such ag, device clear and serial poll—gnd to its
own listen/talk address. '

b. EOT {End or Identify} :
When this line iz TRUL, the last byta of & mul-
tibyte messaze hasg been placed on the line. Alsa
used in conjancticn with ATHN to md:lcate aparal-
~ el poll. .
e. IFC {Interfece Clear)
Whei this lins 15 TRUE, the synthesizar inter-
faco functions are placed in 8 known state—such
ag, unaddreszed to talk, unaddressed to lxaten
and service request idle.

" d, REN (Remote Enable)

‘When this line is TRUE the synthesizer is
enabled—upon receipt of its listen address—for
entry iuto the remote state, The mods is exited
either when the REN line goes FALSE (high) or
when the synthesizer receives a (Go-To-Local
{GTL) message or a Ret.urn—Tu-Lucal {RL) com-
mand. -
e. SRYQ {'Serm.-:e Request)

This line is pulled LOW {true) h}r the s:mt.heslzer
to indicate that certain preprogrammed condi-
tions exist (paragraph 4-4.11).

4-3



GPRIB OPERATION

V¥ GPIB OPERATION

Qav — — =— FALEGE |[HHIGHI
E]W‘ M bsvm—m == TRUE 1LOW
— — — FALSE {0MHIGH)
MRFD E]] f( |
J L> pmrrn  —  FALSE [/HIGH]
HDAT — — — TRUE [/LOW

Figuro 4-2. Typical Handshake Operation

4-2.8 Data Byte Transfor Control (Hand. |
shake} Bus Description

Information is transferred on the data lines by a
technigue called the three-wive handshake. The
thras handshakehus signal linas {(Figure 4-2} are
deseribed bhelow, :

ce. DAV (Datla Valid)
This line goes TRUR (arrow 1) when the talker
has (1) sensed that NRFD is FALSE, {2) placed
e byte of data on the bus, and {3) waited sn
appropriate length of time for the data to gettle,

b. NRFD Wat Ready for Data)
Thia line gnes TRUE {arrow 2) when g hstener
indicates that valid data has not yef been
accepted. The time betwaen the events shown by
arrows 1 and 2 i3 variable and depends upon the
spead with which a listener can aceapt the infor-
mation.

c. NDAC (Not Data Accapted)

This line goss FALSE to indicate that 2 listener
has aceepted the current data hyte for internal
processing. ‘When fthe data byte has been ac-
cepted, the listener releases its hold on NDAG
and allows the line to go FALSE. However, since
the GPIB is constructed in a wired-OR con-
figuration, NDAC will not go FALSE until all lis-
teners participating in the interchangs have alao
released the line. As shown by arrow 3, when
NDAC goes FALSE, DAV follows suit a short
time later. The FALSE state of DAV indicates
that valid data has been removed; consequently,
NDAC poes LOW in preparation for the next
data interchange {arrow 4].

4-4

Arrow B shows tha next action in time: NWEFD
poing FALSE afier NDAC has returnad TRUE.
The FALSE state of NRFD indicates that all lis-
teners are ready for the next information inter-
change, The time between these last two events

is-variable and depends.on how long it takes a

ligtener to process the data byte. In summation,
the wired-OR construction forces a talker to wait
for the slowest instrument to accept the current
data byta before placing & new data byte on the
bus. .

483  GPIB OPERATION

ATl front panel keys, except for power on/standby, are
bus controllable, When uszed on the GPIB, the syn-

thesizer functions as both a listener and a talker. -

Table 4-1 provides a listing of the GPIB subset func-
tions and gives the capability for each. '

44  COMMAND CODES, DESCRIPTION

The command codes recognized by the synthesizer
are elassified and described in_Ta]:ﬂ.E 4-2.

4-41 Command Codes: Inputtmg Restrm-
tions and Notes _

The -following paragraphs (1) dasmba restr:ctmm
that apply to the inputting of commands into the
synthesizer and (2) provide a helpful note for im-
proving the readability of synthesizer programs,

BTXXA OM




NV GPIB DPERATION

COMMAND CODES, DESCRIPTION

N

Tahle 4.1, 67XXA JTERE-488 Bus Subset

! GFIB
! SUBSET FUNCTION DESCRIFTICN
! .
AHT Acneptor Complate
[’ ' Handshaka Capebility
' SH1 Soures Complete
P Handshaka Capabtliy
!_
L TG Talkar Mo Talk Onty
{TGN)
[ TEO Talkar With Ad- Ma Gapabillty
dreas Extenazion
| L4 Listensr Na ldstan
Only {L.OMN)
. Listenar With
: LEG Address Exten- No Capability .
! sion
SAT Service Complete
Reguast Capability
: BLT Rermnctef Complate
N Local Capahitity
[ .
FP1 Parallal Fall Completa
Capability
N D Dlavica Clear dﬂmplﬁta
Capability
T Device Trigger Complete
' Capabllity

. Resfriciions

The synthesizer dees not accept parameter or
data entries in an expenential or seientific nota-
tion format. The accepted dats formats are as
follows;

b.

1. A decimal or integer format for entering
parameters and data.

2. A binary-byte format for entering both the
status byte mask commands (paragragh 4-
4,11) and the RCF and RCM stored-sefup
commands (paragraph 4-4.110.

Notaz

‘The synthesizer recognizes 65 characters:

1. Tha 52 upper- and lower-case alphabetic
characters, (Both eases of & charscter are in-
terpreted as the same character)

2. The tainus sign (.

3. The comma().

4. The decimal point ().

5. The numerals 0 throngh 9.

Al chavacters other than those 65 are ignored and
van be interspersed between meaningful charactars
without ill effeet. This feature can improve
‘readability. For example, the two command codes
shown below are interchangsble.

“T.9. 754GHE27.7992GHSFISWPMKOL1 2DV

“F1=2,754 GH, F2=7.792 GH, SFi1, SWP, MK0,
I1=2DM" :

NOTE
The insertion of additional characters
increases the time it takes to send the
string of data to the synthesizer, In
ths example ahove, the first command
string sends 33 characters, wherehy
the second sends 47 characters,

4-5



COMMAND CODES, BESCRIPTION

iV GPIB OPERATION

Table 4-2. Command Code Classas (T of 2)

Gommand Clasa Command Codas* Paragraph Tebla Fage
Parametar Entry F1, F2, Fa (M1), F4 (M2), F5 {Fy), F6-F9, DLF, SDT, 4-4.2 43, 47
Commands BN3, SWT, LOS, PDT, PNS, AMS, FM3, PR, FW,

: CLR, 5YZ, UR, DN, CLO

Data Entry d1hru 9, - ., DB, DM, GH, MH, KH, SEC, M8, US, 4-4.2 -4 47
Commands GV MY, KV, PCY, SFS . : .
CW Froquency . ACW, CF1, GF2, CF3 (GM1), CF4 (GM2), CF5 (CFo), 4-43 45 4-10
Cormmandsa CFs, CF7, CFa, CF3, 50F
Analog and Digial ADA, ADS (ADG), ADS, AFU, AF1 [AFF), AF3 (AMM}, A-44 45 412
Swaap Commanda AUT DF1, DU, DU1, DFs (DFD), DFS, (FUL), EXT,

LIN, MAN, RSS, SF1 (FF), SF3 (MM, SSP, SWP,

TRS, T3S
Frequancy Markar M1, VI, MEQ, ME1, MKD T 445 4-7 414
Commands
Modulation CAMD, AMY, FMQ, FML. Fid1, FMU, IR XF, GP, PO, 4-4.5 4-8 414
Commands sap
Power Leveling L1{LVL), 12, RF, RF1, £00, LO1, IL1, DL, PL1, 447 49 4:16
Commands INO, LSP, MLP, EGC :
Maasute Funetion AMI, FMD, MO, DO, PD1, PMO, PRI 4-48 4410 4-18
Commands '
Outpel Commands On, OFLL, OFH, OF1, CF2, OF3 (OM1), OF4 [0M2), 4-4.2 4-11 4-18

OF5 {DFD}GFB—DFQ OL1 {OLV), 012, OLG, OPM, '

OST, OBPW, OED, GFLD,

- QI58, OPS, OAS, OFS, OFR, OMM, 058, OES, DDF
- OFP, OSE

Stored Setup SAF F{GF SAM RCM, SSMN-55N8, RSN1-R3NS, 4-4.10 412 4-21
Cammanda S
Service Raquest - FB1, F0, ES1, ES0; ULY, UL, LET, LEQ, PE1, PEO,} * 4411 413 4-22
and Status Byla 8E1, SEQ, 501,500, 581, 5B0, MBo, MB1, MB2
Commands '
Rear-Panel-Switch AMA, AMD, BPN, BPP, EP0, EP1, PPC, PPo, AGO, 4412 4-14 424
Ovarride Commands RC1, RTO, AT, VGHMGL, -
Graup Executs GTC, GTD, GTY, GTS, GTF, GTF, GTL, GTO 4413 415 404
Telgget (GET) ' :
Commands
Fast-Frequency- ZL.000-70512, ZEL, ZS000-Z5512, CAL 4-4.14 4-1B 4-25
Switching '
Commands -

*The cornmands in paranthésis may also ha used; they provide compatibility with 66004 and 64008 codes.

G7XNA OM
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1V GPIB OPERATION

COMMAND CODES, DESCRIPTION

Table 4-2, Cormmand Code Classes (2 of 2)

Command Class

Cormimand Codss*

Paragraph Table Page

1

Cammands

Self Test TET, 8T 4-4.15 . 417 4-26
Caommands I
Miscaflaneous

D51, DSO, AL, BST, (5H), 30, C51, HRO, HAT 4-4.16 418 | 428

*The commands in parenthests may alsa ba usgd; thay pravide compatibility with SE00A and 65008 radas.

442 Cormmand Codes: Parameter and Data
Entry Commands

Table 4-3 lists the 22 commands that enable .

parameter entry. The table also gives the range of
values permitied for each parameter, and it shows
the data-terminator characters {terminators) for
each. An appropriate terminatar must be used to ter-
minate a numerie-parameter entry, and it must im-
mediately follow the numerie value. If it doos not, a
parameter entry error will result,

All of the commands given in Table 4-3 open &

parameter for data entry, Once opened, a parameter
remaing open until one of the following scears:

* Another parameter is opened.

& A funciion ofher than vides markers, intensity
markers, or leveling is commanded,

» The CLO (Close Parameter) command is received.

6TXXA OM

. ‘When a parameter is open for entry, its value can be

chenged as follows:

* By send:mg & Mumerie value followed ]:-y the ap-
propriate terminator.

= By incrementing or dccrementing its value using
an associated step size. These parameter entry
gommands do not change the operating maods of
the synthesizer—unless the parameier being
changed Is clso the one being output. Any
parameter, therefore, may be used to preset
valugs withont sltering the outpot,

Example: Assume that the synthesizer is executing
an F3—F4 sweep from 3 GHz o 10 GHz. Changing
the value of F1 to 8 GHz with the string “F1 3 GII"
docs not change the operating mode of the syn-
thesizer. However, changing the value of F4 with the
gtring “F4 16.01 GH” changes the end pnmt af the
F3-F4 saweep to 16.01 GHz.

Table 4-4 lists the Data Entry codes and Figure 4-3
gives u detailed description of the SYZ ¢ommand.

. 4-F



Cominand Codes: Parameter and Data Entry Commands

IV GPIB OPERATION

Table 4-3. Paremeter Entry Codes (1 of 2

48

. _ Step
~ Command Code Faramatar Values Tarminator Siza
F1 Fraguaney 1 Depandant on the frequency CiH _ Yos -
F2 Fraguancy 2 ranga af the instrurnant MH
F3 Frequancy 3 ¥H
B4 Frequency 4
F5 Fraguency 5
FB Fraguency &
F7 " Fragquency 7 .
Fa Froquency B
Fg Frequency @
DLF - AF Swaap Width
aDT Dwall Time, Phase- 1 ma to B9 M3 Na
: Locked Step Swasp SEC
SNS Mumbiar of Steps, 110 1800 . &PS Yas
" Phasa-locked Step
Swaap
SWT Analog Sweep Tlme A ms ko 99s - N3 Mo
S SEC r
LOS Level Offsat +99.9 dA to -93.9 dB DB MNa
PDT Dwell Time, Power Sweep 50 ma to 99s SEG es
PNS Number of Staps, 1 to 1600 SP3 Yes
FPowar Sweap
AMS AM Sensitivity T WY 0 99 WY POV Yag
FMS FM Sansltivity Unlocked: 10 kHzV—25 MH2/ Ky Yas
' Locked: 10 kHzV—5 MHz/V MY
: Gv
PH Pulae Rate, Internal Frogram- 10 Hz to 1 MHz KH Yos
mable Pulse Gensrator (PPG) KMH ' :
Py Pulse Width, intamal PPG 25 nsto 98 ms KH Yas
MH
SEC
up Inctemants a frequancy, N/A NA Yas
tima, or lavel paramater :
O Decrements a WA NAA Yo
fraguency, time, or '
" lavel paramater

67KXAOM
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’% IV GPIB OPERATION .

Command Codos: Parameiar and Data Entry Commands

Tahle 4-3. Parameter Entry Codes {2 of 2)

C . Stap |
! Command Cods - Parameter - Values Terminator | Skze
SYZ Opans the step-size BrA _ MNSA MR
.. parameter for
vpdating (Figure 4-3)
— CLO Closes a pararmetar MrA NA MiA
- that had bean :
praviausly aperad
Tabla 4-4, Data Entry Commends
| COMMAND TYPE . COMMAND CODE DESCHIFTION
P Dala Entry or 1.2 3, 4, tumarals for Paramater Value
F . Modification 5 678,80 " Enttles
- Minus Sign
N Dacimal Point.
Oata Tarminators CB Declhals {dB}
G dB relerenced fo 1 mW {dBm)
GH Glgahertz {GHz)
MH Megahartz (MHz)
KH Kilahartz (kHz}
_ SEC Seconds {5)
I .' MS Mitlisecands {ms)
- s Microsaconds {(Ms)
GV GHz per valt (GHzA)
MV MHz par volt {MHz/V)
Ky  kHz par Vol kHzY)
PCV Percant per voit [32/)
3PS Steps

4.9



Command Codes: CW Frequency Commands

IV GPIB OFPERATION

plicable paramaters have individual stap sizasa.

Fl 4GH S§YZ 10MH UP UP UP

L Sals tha F1 paramater too 4 GHz,

Six step sizes are used, with sama slzes shared batween paramaters that have common units. Most of the parametars
izted in Table 4-3 have associated step slras, Az shown, tha tan fraquency parametars have a commen step size, as do
tha threa lavel paramsters {the commands to sat Laval 1 and Leval 2 ara daescribad in paragraph 4-4,7). All other ap-

To set tha slap slzs for & paramater, first sand ths ende to gpen the parameter, and then send the "5YZ" com-
mand. Mow the step size can be sst by sending a numetle sting with the propar terminatar. When the tar-
minator is received, the step size Is accaptad and the nr[g1r|al parm'netar is again opan for entry.

Example: To sat the F1 frequency to 4 GHz, the step size to 10 MHZ, and to Insrement the F1 frequencﬂ_.r 3 -
timas by the value of ihg stap slze, the fallowing command codes would be sent:

1_ Incremants F1 from 4.02 GHz 1o 4.03 GHz.

Incremants F1 from 4.01 GHz to 4.02 GHz,

Increments F1 fram 4,00 GHz to 4.01 GHaz.

L_ Sata Fi for a step s1z§ of 10 MHz, a.nds iho =step-alza entry,
and recpens the F1 parametsr.

L Opans the step-size parameter for F1.

L Salacts the F1 parameter and opens it far entry,

4-43 Command Codes: CW Frequency
Commands

Teble 4-5 lists the CW- Fraquency Maode cnmmﬂnds
These commands call up each of the nine preset (or
previously set} OW frequencies,

As.described for the front panel Fi—9 SCAN keys,
these commands both output their asseeiated fre-
queney and open that frequency’s parameter for data
entry.

The tenth eommand shown in Table 4- 5, SQF,
accesses the preset frequenciss in sequ.entml ur{iaru-
that is, F1 to F9.

4-10

Figure 4-3. Using i_:ha 8T (Size) Commartid

Synthesizer response fo an SQF command depends

on what stats it s in at the time the command is

receivod. For example, if it s in a CW mode with the

current output frequency open for entry, the SQF

-coinmand (1) causes the output fo change to the next
. naxt sequential frequency and (2) opens that
frequency’s parameter for & date entry. However, if -

the synthesizer is in any other state {except CW), the
SQF commeand ecauges it to switch to the last CW fre-
quency thet was output and opeus that parameter
for date entry.

Figure 4-4 shows an exa.mpla of 2 OW frequency

comrmand.

- 1 T T,
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Command Codes: CW Fraquency Commands

Table 4-8. CW Frequency Commands

Command Coda Functlan Qpens For Entry
- .
CFi 1. These commands plece the syntheslzar In the CW F1
CF2 moda at Lhe preset {or a previously sat) frequency. F2
CF3 ' - _ - F3
CF4 2. Programming any of thesa commanda will daselact F4
CFs - any previously programmed CW command, That s, onty F5
CFs one CW command can be aclive. . ' F&
CF7 : F7
CFa8 Fa
GFa " Fa
SaF Saquémas fo the next CW frequancy The CW oulput parametar than
selacted
S Sean CW frequency Up Maxt frequancy parameater
S Sean CW frequency down Mext frequency paramater
ACw Activates the cumently scanned fraquancy as CW. MNext fraquency parameter

- GH1 CFE 7GH SOF

Closas the MG paramater, Sands the synthesizer to the praset {or praviously sat)
CW M7 parametar and opens the paramater for data eniry.

Closes the F1 parameter. Sands the synthesizer to the prasat {or previously set) CW F&
frequency. Sets the F6 frequency to 7 GHz and openas the paramater for data entry.

~- Sends the synthesizer to the presst {or praviously set} CW F1 frequency and upeﬁs its paramater
for data enlty. .

L Tm oM

Figurs 4-4. Exarnpls of 8 OW Frequency Command
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Command Codes: Analag and Digital Sweep Commands

I GPIB QPERATION

4-4.4 Command Codes: Avalog and Digital
. Bweep Commandsg

Table 4-6 lists the Analog and Digital Sweep Com-
mands. These commands are divided into five sub- ¢
.classes and are described below, '
a. Sweep Range
Six sweep ranges are available. The 8F1, 5F3,
DFs, and DFS sweeps function as deseribed for
their respective front panel counterparts in Sec-
tion 11 The ¥UL and DF! sweeps do not have
front panel counterparts; they are availtable only
over the bus,

The FUL eommand cavses 2 fill-band sweep

from the synthesizer’s low frequeney limit to its c.

high frequency limit.

The DF1 command causes a symmetrieal sweep
sbout the F1 frequency, as described for the ﬁ.F

F5 sweep in paragraph 3-2.3e. ' d

Eramples:

1, Prograraming “Fl 2 GH F2 § GH 5F1” sets Fl 't
2 GHz, F2 v § OHz, and implements an F1-F2
SWeep.

2, Programming “DLF 6 GH ¥5 7 GH DF5” sats AF to
6 GHz, F5tp ¥ GHz and implements a AF FJ sweep,

Progromming Note: If the commanded sweep | e

range i3 invalid, a parameter error message
fparagraph 4-8) will be generated, and the out-
put of the synthesizer will not be altered.

The following are two examples of an invalid
sweep range: Programming an F1-F2 sweep
. when tha Il frequency is greater than the F2:
frequency ov programming a AF ¥5 sweep when
the Fb frequeney plus or minus halfthe AF valne
exceeds the range of the synthesizer,

b. Alterpate Sweep
Six.alternating sweep commands are availabla,

one for each of the six sweep ranges. As
.deseribed for the front panel AUT keys, if the in-

4.1%

strument is sweeping when an alternate sweep
command is received, the synthesizer output will
alfernate between the commanded sweep and

“the sweep then being executed.

Example: Asyume that the synthesizer had been
praviously programmed and was then executing
an F1.F2 sweep. Programming “AF3" would

then mectivate the F3-F4 ewgep and cause it to-

alternate with the FL-F2 sweep.

" Programming Noter An alternafe sweep com-

mand will only be recognized when the syn-
thesizer has been programmed to aweep, IE will
be ignored at all other times.

Sweep-Trigger Mode

Four sweep trigger modes are available over the
bus—as from the frent panol: Aute, Line,
Ext/Single, and Manual. They function as
deseribed for their front panel ecunterparts.

Single-Sweep TriggeriResel

Two single sweep commands are available; one
starts the sweep and another resets it. When the
External/Bingle swesp-trigzer mode has boom

selected, the TRS command triggera a single

EWEED.

The R58 command resets the sweep to the start
frequency, whenever the command is received
while a single sweep is in progress,
AnalogiDigital Sweep Select

Two commands are available; ome selocts an
analog sweep and the ather a digital sweep, The
selected sweep mode applies to all sweep rangos.

Programming Note: Commanding either 3WP or

SSP does not, in itself, provide a swept output.
It only determines whether the swept output will
be analog or digital. If, on the other hand, the
synthesizer is then outputking a sweep when one
of these commands is received, that sweep will
assurme the commanded mode.

FIEEJI'E 4.5 shows an example of sweep frequen-
oy programming.

STXAA OM
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Command Codes: Analog and Digital Sweep Commands

k

. Tahble 4-6. Analog and Dlgntal éweap Commands

COMRIAND CODE FUNCTION OPENS FOR ENTRY
o Swean Range :
EF1 Salects tha F1-F2 Sweap Moda Mane
SF3 Salects the F3-F4 Swoep Moda Mone
FUL .Salacts the Full Band Swesp Moda Mone
DF1 Salects tha AF F1 Swaep Maode Mana
DES Selacts tha AF F5 Swasp Mode Mana
DFé Salects the AF FE Swaap Mods Nans
Allernale Sweep
Bealacts Aternate Swoaap:
AF1 F1-F2 Nona
AFU Ful} Mone
AF3 F3-F4 Hone
AFs AF FB MHone
AFg AF Fo Mona
AD1 aF Fi Mone
Swesp Trgger
. AUT Selects Auto Trigger Mone
. LIN Salacts Lina Trigger Mone
CEXT Selects Extarnal/Single Triggar tone
Singfa-Swaap TriggerResat
RAN Salects Manual Swaep MNone
TRS Tripger a Singla Sweep Hona
" RASS Fasals a Single Sweeap MHona
' - Apafogligital-Sweep Selact
SWP Selactz Analog Swaap Nona
S5p Selects Phase-Locked Step Sweep Mone
DU Salects compuiar-controlled atep sweeap Mone
DUt Dasalects camputer-copialied slap swesp None
TS5 Step 1o naxt point MNana
FF - AUT SWP EXT THS RS5 SSP TRS '
' L LTr]gga.rs a singla swaap,
alacts synth step sweap.
E—-Aharts the sweep.
Triggars a single awaap,
L—Selects the ExtarnalfSingla triggaring made.
L Salects tha AMALOG sweep modas. '
—Selacts AUTO tHggsring.
LSalacts the F{-F2 swaep. -

673XA O

Figure 4-5, Example of 2 Sweep Command
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Command Cades: Frequency Marker Commands

IV GPIB OPERATION

Table 4-7. Fregueney Marker Cummands

Cammend Coda Function Opens Fer Entry'
ME1 Enablos marar at the active fraéiuancy, F1-Fa 1 ‘None
MEQ : Disables markars at_tha active fraquancy . : Nena
1 Tuina on |ntensity Markers ‘None
¥i1 Turns on Video Markers Nona
MO Turns OHf Markers Maone
Enabled markers remain anabled, but are nat active.

4-45 Command Cﬂdeé: Fraguency Marker
" Commanda

Tabla 4-7 liata the Frequeney Marker Commands. As
deserihed for the front panel marker Loys, these
commands provide for (1) selecting a OW frequenay
as = potential marker, (2) selesting a potential
marker as an active marker, and (3) individually
turning markers an and off.

The ME1L command will enable a marker at the cur-

rent frequency that is open for update. Conversely,

the ME{ command will disable that same marker, If

a frequency parameter is not open, no action will be

taken. The VM1 and IM1 ecommanda will turn on
~ their respective intensity and video markers, and
“the MED commands will turn all markers off,

Programming Note: (}n]y' one marker mode can be
active. Consequently, if the intensity mods is active
and the video mode is programmed, the displayed

inarkers will change to video markers. Either mode.

can be turned off with the MKO command.’

Figure 4-6 shows an example of fraquency muarker
PTOETAMIInG.

4-4.6. Command Codes: Modulation
Commands

Tahle 4-8 lists the Modulation Commands. These

comamands provide for modulating the output signal

with AM, FM,.or pulse modulation.

VM FiIMED F7MED | F4ME1 MK

— Diisablas the F1 {rlgquancy markar.

L Turns bath markers off, but leaves the F7 and F4 markers

- anabled. Therefora, when IM1 or VM1 s next programmed, these
two fraquency markers will reappaar on the display-—ptovidad
thelr fraquenciss are within tha 6700A's swaep range.

. Fnables the F4 frequancy marker.

— Enablaa the F7 fraguency markar.

L Turns on the video-markar mede, and turns aff the Intenslty-marker mada (if praviously enablad).

414

Figore 4-6, Example of Frequaney Merker Programming
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Table 4-8.. Mudulation Commands

[ ' Cominand : .
b Code L Funetion
i AN Enables the external AM functian and disables tha FM function, had thg lattar functian bean pre-
winLsly prngrammed .
' AMD Dissblas the external AM functicn. This 13 tha dafault mods.
Fido Disables the extarnal FM function and re-astablishes phase lack, had the FI".I'EU command {saa
below) been praviously pragrammed. This &s the default made.
P EML Enables the output slgnal ta be modulated by an extarnal Fid Input applied 10 éithar the front pansl
EXT FM jack or the rear panel FM [INPUT jacke. n this mode, the syntheslzer output [s phase locksd.
: Thiz is the default moda,
: FhL Enables tha output signal to be modulated by an external FM input applisd to.althar the front panet
- EXT Fi Jack ar the rear panal FM BNPUT jack. In this moda, the synthesizer cutput is mot phasa
| ' locked. This mode can be used for freqguancy deviatlons of up to £25 MHz. In the lacked-FM mode,
b deviations are limited to 20 timas the rata (20 x rata).
- 1 1. Turns an the intemal pragrammable pulse genetaler {PPG) and enables the internal pulss
‘ : madutator to modutate the RF outplt.
. 2. Disablas the external pu!sa modutation or extarnally gated pulsa mudu[aﬂnn had elihar of those
i medas been praviously pragrammed,
P 1, Enablas an extarnal pufse madulation signal to modulata the RF uﬁtpm.
g 2. Tinms off the intarmal PPG and disables the internal pulss modutator, had tha IP command besn
L. praviously pmgrammad+
3, Turns off the fntarnal PPS and disables the externally gated mods, had the GP mmmand
been previolsly programmed.
GP Tuims on the intermal PPGE, and anablas an sxtarnal pulse modulation signal to gate the PPG.
B PO Disablas all pulse modulation.
' 80P - 1. Turns on tha indarnal PPG, sots the PPG to preduce a 1 kHz square wava, and enables the Intarnal
_‘ pulse madulator to modulate the AF output
' 2. Also dissbles the extemal pulse modutatian ar the extarpally gated pulse modulation, had either of
those madas hean praviously pragrammed, .
Pragramming Mate: The SQP command produces the same resuils as the command striing
. “IP FR 1 KH PW .5 MS CLO" and has been includad to make setting upatkHz Squara wWaye mora
mnvan:anr

’
L| - 6THXA OM
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Command Codes: Sutput Power Lavailng Commands

1V GPIB OPERATION

4.4 Command Codes: Ouniput Poswer

Leveling Commsands

Tahla 4-9 Lizts the Output Power Levehng Com-
mands, These commands pravide (1) for turning the

EXT LEVEL jack.

power leveling off or {2} for leveling the output power panel EXT LEVEL jack.

using any of the following;

® An axternal detector connectad to the front panel
# An external power meter connected to the front

Figure 4-7 shows an example of cutput-power-level

¢ The internal Javeling detcctor. . programming.
Table 4-8. Powar Lovaling Commands (1 of 2)
Command . Opens For
Coda Function Entry
L1 1. Selects the Level 1 pawer valug as the RF owlput power laval, LEWVEL 1
2. Dasalects tha Level 2 paramater, had it been pravicusly programmed.
L2 1. Salacts the Leval 2 power valua as tha RF output pawar taval, LEVEL 2
2. Dezslacts the Level 1 paramster, had it bean previcusly programmed.
i Turns o thé BF output. ~ Marn
AFa Turns off tha RF output,
Lo Turns on tha Level Ofsat function. When an, the valus of ths Leval Offset
parameter is addad ta the lavel mezsured by tha lntafnal lwellng laayp; tha rasul-
tant value is displayed.
LO0 Turns off the Level Offset function. Hena
1L 1. Salects the Intarnal leveling function, whaereby the Internal detector is used {o Nona
lavel the output pawear.
2. Turns off {desalacts} the DL1 and PLifunclions, had aither bean praviously
programmad.
ou 1. Selacts the Extarnal Datectar leveling function, wharaby the pﬁsiﬁve orneg Mane
ative autput fromi an external detector can ba vsed to level the aulplt powver,
2 Tumns off {desslacts) the 1LY er PL1functians, had aﬂhar been prawuuahr '
pragrammed.
PL1 1. Sslacts the Extarnal Powsr Matar function,wharaby the pasitive or negativa Mone -
. output from an extarnal power metar can be uzsad to level the autput powar,
2. Turns off fdazalacts} the L1 or DLYfunctions, had eithar besn prw[ﬂusly
programmead.
EGC Salacts tha Extarnsl Gain CALIBRATE for use with the DL1 and PL1 codes Maone

4-18
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Command Codes: Oulpul Power Leveling Commands

Table 4-8. Powar Leveling Commands (2 of 2)

Cormrmatid
Coda

Functioh

Opans Far
-Entry .

L0

Turns off the power lEvaling functions. Tha maxlmum powet availabla from Lha
synthasizer is output, '

Far soma modals, this power leval
can excead 100 mW {+20 dBm).

MNana

Salacts the Power Sweep made, The power level will sweep as datermined by
tha proset for praviausly set) dwelltime and number-of-steps parameters. Ses
1ha exampls in Figure 4-7. :

MNona

MLP

Sats tha appllcabla baval 1 ar Leval 2 valua 1o the maximum laveled avallabla

power for the fraqueancy sweep or CW frequency then balng output.

GAUTION]

For some mé&ém,t [= anar'Iaual
can excesd 100 mW (+20 dBm).

MNane.

AF0 L12DM 12120M PHNS10SPS

HF

Selocts a level swoap.

L. Selects 2 powal sweep and 10 steps,

— Salacts Level 2 and sats it for 12 dBm.

L Salects Leval 1 and sets it for 2 dBm.

— Turns the AF outplut off.

LSP
—|: —1: Turns the RF autput on.

Figure 4.7. Examsle of Power Lavel Programming
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Command Codes: Measure Function Cammam_:fs

IV GPIB OPERATION

4-48 {Command Codes: Measure Funetion
Commands

Table 4-10 lsts the Meseure Funetion Commands.
These commands provide for measuring any of the
following:

» The actual modulation depth of the output signal,
a5 causaed by an external AM sipnal connectad to
gither the front panel EXT AM jack or the rear
panel AM INPUT jack.

» The actual frequency deviation of the u.utpu.t Eig-

nal, as caused by an external FM signal connected
to either the front panel EXT FM jack or the rear
panel FM [NPUT jack,

¢ The actual RF power of an external source, Via.a
860-T Beries Detector connected ta the rear panel
POWER METER jack. .

4-4.9 Command Codes: Output Commands

Table 4-11 lists the Output Comtaands, Thess som-
mands provide for outputting data from the syn-
thesizar to the controller. Figure 4-8 shows an ex-
ample of output-command programeaing.

Table 40, Measure Function Commeands

Command
Code : _ Fupctlon

AN " Balacts the AM Measurarnant mode, wharaby the syrthesizer measures the depih of Ihe extetnal
A input. The measuremant rasults will be sent o the contraller vpon receipt of -an OMM command
{Tabte 4-11).

FMD Salacts the FM Measuramant. moda, whareby.the synthasizer meazures the deviation of the axtemnal
EM [riput. Tha measuramsant resvlts will be sant to the contrallar upan recelpt of an UMM command.
Whan aithar Al or FMD is received, measuraments ara mntmuuusw talcan until the mode is exited
by recaipt of the MOM command.

bACH Turns off the madulation measurement medas.

Phii Selects the Power Meter Measurement mode, whereby RF pawer can ba measured at an external
saltes by a 580-7 Sorlas Detactar connectad to tha rear-panel POWER METER eannactar. The
measurament rasulls will b =ant o tha eontrallar upan racalpt of an QPM command. Power
measuramants can be taken slmultansausly with modulatlon measuraments.

PMa Turnz off the Powear Meater Maéaurement rmode.

PO Salects the APWR Power Mater moda,  Turn an the power matar with the PM1 command.

PDO Tuens off APWR Powar Metar made,

4-18 67XXA OM

=



IV GPIB OPERATION | - Command Codes: Output Commands

il

Tabla 4-11. Output Commands (I of 9)

| S,

Command -
Coda : . Functlon
ol Causes the sweap ganarator to idantlfy it=el! by sending certain paramater informatlc.ln_ avar tha bus,
Thlz parameatat infarmatlon conaiats of the medel number, low-and frequency, high-and frequency,
minitnum output-pewar fevel, maximum owtput-power lavel, saftwara raviston number, and satial num-
ber. This command gan be used to send parameter infarmation to the controller atomaticalty, thus
ralieving the oparator from hawving to Input tha Information manually. The strlng is 34 characters long.
OFL Haturns the law-end frequancy value 1o the controller. The uniis are In MHz,
OFH Raturns _thEt high-end frequancy value to the contrallar. The units ara I MH:.
CF Heturns the F1 fraguancy valta ta tha cnntm[la.r. Tha tnltz ame in MHz.
OF2 Raturns the F2 fraquancy value to the contrallar, The unita are in MHz.
GFa Rateerns the FA lraguency value to the contrallst, The units are in MHz.
CF4 Returns ﬂ-']EI' F4 fraquancy valua to the contralier. The units ara In MHz.
ﬁFS .. Returns the FS fr;aquancy v_a]ue o the contralier. Tha units are in MHz.
. OFGe Raturns the FG fraquency valua to the controllar, Tha unita ara In MHz.
: .E_‘F? Hsturns the F?fIEquEInW valua to the controliar. The units ata [n MHz.
QFg" Asturna the FE frequency valua to tha contreilar. The units are in MHz.
OFg Raturps tha FA fraquancy ufalue 1o the contraller. The units are in Mz,
Ol Raturns tha LEVEL 1 powar value io the contraller, The unlta ara in dBim.
o2 Returns the LEVEL 2 power value to the coniraller. The units ara in dBm,
QLo Hatums the Level Offsat power value to the cantrollar, THe units are in dB.
OFM Raturns the powsr measurement valua o the controllar. The units are In dBm.
0sT Returns the swaap tima valua to the cantrallar, The units are in ms.
D.F‘W Returns the pulse width of the Internal programmable pulse gensratar (PPG) to the contialler. Tha '
enlts ara In ms, '
sh Heturns tha dIWBII time of the digital sweep ta the contrallar. The units a.I‘EI. ln seconds.
aro Returna the dwalf time of the power swesp to the canteoller. The units ars In seconds.
GQS Returns the number-of-stapa paramater of the digital sweep ta the contraller. The units are in staps.
A5 Returns the AM sansitivity value to tha controllar, The unita are in percent par valt {36/},

BTXEA OM
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Table 4-11. Cutput Commands (2 of 2)

Command

Code Furetlan

OFs Fatutns the FIM sanaitivity vaile to tha conticllar, The units are iﬁ MHz par volt {MH2V).

OF3 Flaturns the bit status of the Primary Status Byte and both Extended Status Bytas to tha controllar.

OFR fleturns the pulse rata of the intarmal PPG to tha conlrallar, The units are In MHz.

oMM 1. Retufns the AM measuremant value to the controllar, when the AMI command elther has been or

iz also programmad. The unlts ara-in parcant (38},
2. Returns the FM measuremsnt valua to the controller, when the FMD command either has baen
or is also programmed. The units ara in MHz. '

256 Fatufnz the bit st;a'tu's of the Status Byts {Figure 4-9) to the cantrollar.

OES Returns tha bit stetus of the Primary Status Byte and both Extendad Status Bytes ta the controller,

Raturns the frequency of the fine loop cscillator In MHz,
QsE Returns tha parametar that had & syntax eitor ta tha controiler.
CDF - Returns the value for delta-F [4F) to the controllet

FER QUTPUT 7B5;"0FL™
77O ENTER 7B3A :
7eg PRIMT "F! is set at "jA;" MHz"

1698 OUTRUT 785)"0S8S"
1250 EHTER 783;R ,
1679 PRIHNT "Digital Sweep has "jA;" Steps”

4.20.

Figurs 4-8. BExample of Cutput Command ngrg.m.mi_ng
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Command Codes: Stored Setup Commands

4410 Command Codes: Stored Setnp

Commands

Table 4-12 lists the Stored Setup Commands, Theseg
commeands provide for saving a front panel setnp and
recalling it for use, The commands SSN1 thru SSN9,
REN1 thru ESN9, and SM duplicate the functions ef
the SAVE, RECALL, and SCAN SETUPS front panel
koys respectively

If more than nine setups are needed, or if ik ia
desirable to store the setups in the contreller instead
of the synthesizer wemory, the synthesizer ean be
comamandad to ontput and accept stored setups over
the bus. '

The S8AF and ROF commands save and recall the
current front panel setup by sutputting or receiving
a 300-byte (approximately) datu gtring that’
deseribes the ingtrement state.

The SAM and RCM commands perform the same
two funetinns aa deseribed for the SAF and RCF
commands, except that all of the stored setups arc
included in tha data string along with the then ear-
rent front panel setop. For these commeands, the
data string ig approximately 3000 bytas long.

Tahla 4-12. Btored Setup Commands

Command :
Coda Funeilen
SAF Cormmands the synthaslzer to sutput the then-current from pane! setup.
~RCF Readies the synthasizer b raceive 2 new front pansl satitp. The SAF and RCF commands save and
racall the cuttant {ront pansl setup by outputting or receiving a 200-byte {approximately} data slring
that describes the Instrument atats. The SAM and RCM commands perform identical funcllons, ex-
capt that all of the stored setups are also Iincluded |n the data string. For thesa eammands, the data
string = approximataly 3000 bytes long.
‘SAM Cammands tha synthasizer to output bath the then-gUrrent front panel setup and 24 stered selu;ﬁs.-
RCM Readles the synthesizer o receive a new front panel satup anci new storad selups.
SSN1-85ND Saves tha than-current front panel setup In memory ‘ocatlan ithee 9, basad on the numaral sant with
the command.
RSM1-RND Racalla to the front panel ta synthesizar satup starad ln mermory location 1 thu 8, based on the
' . numatal sent to the liont panet with the cammand,
M- ~ Racalls the next stoied satup In sequance

(o GR or LF |3 aant),
Example

10 DIM AS [300]
20 QUTPUT 705; “SAF"

SAF and SAM output binary data. 'fha string is tarminatad with “ECH" on the last byte sent

.30 ENTER 7985 USING "#%, #%:K"; AS (Hequrms EOf
fo be the terminator of the read.)
40 QUTPUT 705; *ACF"; AS (A$ must follow the SAR)

NOTE

4-21



Command Codes: Service Request (SHO) and Status Byte Commands

IV GPIB OPERATION

4-4,11 Command Codes: Barvice Regquest
(SRQ} and Status Byie Commands

Talde 4-13 lists the Service Request and Status Byts

Commands. These commands enable the syn-.°

theaizer to réquest service from the controller when
certain, predefined conditiens exist.

The synthesizef enntains three status bytes: the

primary and two extended bytes. These status bybes
arg ghown and their bits identified in Figore 4-0.

The synthesizer Tesponds to a sorial poll by sending -
the primary status byte., Any bit in this byte can-
cause an SEQ to be generated, provided the bit has.

been so enabled. {(See the FB1, S1, LE1, PE1, SEI,
and SB1l commands). However, regardless of

whether a bit has been enabled to cause an R, the
bit will still be set {and read by the controller} when
the condition on which it reports has been detected.

Bits in the primary status byte can be enabled fo
cause an SR by either of twe methods. The first
nses the 16 commands deseribed in Table 4-13 to in-
dividually ensble or disable each bit, The second
method uges a single 8-hit byte {(SMO) to mask
(Fipure 4-10) any or all of the status-hyte bity to
eguse an SHEQ. :

Example; Sending the command "MBO" (CHES(80))
enables status byte hits 4 and 6 to gonerate an BRQ.

Tabla 4-13. Service Request {(ERG) Commends (1 of 2}

Command
Code Function
Es1 , Enablas an SAQ to be genaratad when Status Byte bit 1 is set (and of 2 single swaep, Figura 4-9}
ESn Inhiblts an SRG fi;nm baing ganarated al the and of & single swesp. This ks the default mode.
FE1 Enables ﬁn SAQ to ba ganeratad when Statls Byla bil 0 (Extanded Status Byte 1) is sat,
EBO Inhibits an SEQ from being generatad when the Extended Status Byte 1 bit is set. This Is the dafault
moeda, .
LE Enables an SAO to be genaratad when Stalus Byle it 3 {Lock Errar} is sel,
LEG tkibits an SR from baing generated when the Lock Error bit is set. Thiz ls the default meds.
MEBQ Sets the enable mask byte (Figure 4-10), thereby allowing any ar all of the bits In the Primary Status
Byta to ganarate an SRO using ons 8-bit byte, This coramand can be aquivalent to sending ES1,
FB1, LE1, PE1, 8E1, SB1, and UL1. '
MB1 Salz the enabls mask byte for Extended Slatus Byte 1.
MBZ Sats the enable mask byie for Extendad Status Byte 2.
PE1 Enables an SAC ta be genératad when Status Byta bit 4 (Parameter Hanga'Ermr} is et
FEG lnhibits an SRO from belng génarated whan tha Paramater Rangs Eror bit is sel. This |s the default
meade. ) .
SE1 Enablas an SAQ to ba gefaratad when Status Byte blt § {Syntax Eror) is sat,
SEf tmhibits an SEC from being genarated when the Syntax Erret bit Is aet. This is the default mode.

4-232
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IV GPIB OPERATION Command Codes: Service H_eqbeét {SHQ} and Sialus Byte Cammands

]
-

Tahle 4-13. Service Request {SRQ) Commands (2 of 2)

i :. Command
! Coda ) L Functicn
- EB1 Enables an SAQ io ba genatatad whan Status Byte bit 7 {Extendad S‘La'tUE Byte 2) [z ast.
Il .
SBo Inhibits an SBC from keing generated when the Extanded Status Byis 2 bit |= sat, Th[s i= 1ha dalault
. moda. _ -
-
[ S0 Turns on the SA maode. That is, this command allws an anabled bit {as desctlbed abova) to pull the
: SRCHine low and request setvica from the controllar.
[ - -
i _ 800 Tutns off the SR mods. This is the defavl mode.
; LiLt Enablas an SR to be generated when Status Byte bit 2 {RF Unlavelled) is aat.
H ~ UL lnhlbits an SAG lom being gsnerated when the BF Unlevelled kil 1s aat. This is the deial:ﬂt mada,

r " NOTE

i : All status bytas are Iatched except those indicated with the in Flgure 4-8. Once set, an
QES or 08B command must ba recalved bafore candition will ba rasat, SRQ (Bit 6) ia
clearad by serial poll only.

LT

| I T yample .

QUTPUT 765; "OES"

ENTER 705 USIMNG "#, B A, B, D
MAIN = A

fEXT=8B

ZEXT=0

PRIMARY STATUS BYTE

aTATUS " BYNTAX PARANETER UNLOCK RF END STATUS

BIT 5RO ERROR AANGE ERACA UMLEYELED aF BIT
2 : EARSA 2 2 S\YEER 1
Bit7 B 6 . Bit§ Bt 4 Bl 3 CHhz2 Bit 1 Bit 0
EXTENDED STATUS BYTE 1
NOT HaT HOT EXTERWALY NOT NOT MORULATION SELF
used UseED USED FI{E LOOP UsED UsED RANGE TEST
M USE ERRDCHA FAILED
Blt? Bit6 Bit & Bh 4 Blta Bh 2 Bit 1 EBlt 0
- EXTENDED STATUS BYTE 2

. HeT cat ANALOG il NOT - HOT MODULATICN | POWER

USED ERNISHED SWEEP LOCK | UNLOCKED LZED LISED MEASUREMENTREASLIREM BT
- ERACR : COMPLETE | COMPLETE
B ? Bl 6 Bl 5 a4 Hir3 IR it © Bhto
' Mondaiched hir:
EL1 ansbleg AF LINLDGHED bil In Extended Statug Byle 27 .
ELD disables AF UNLOCKED Gt in Extendad Stazus Byle 2 {fs is the defaul.
: ** Fev factary uze only.
Fipgrre 4-5. Stotus Bytes
673XA O | 4-35.




Cﬂmmand Codes: Rear Panel Ovetride Cormmands
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The BTXXA contalns a software mask {sse balaw) that allows thae three status bytes to be m:anipuiatad over tha bus. Such .
manlpulatian | accomplished by sanding the command codes Shi, Sk1, SM2, or all thres at once, fallowed by an ar-
gurnant that assigns an onioff condition for sach kit [n the byte, Two examples of such cormmands are shown below:
EXTENEED STATUS BYTE 1
SELF res.'r FaILED o] L ' '
MoDLLATION - ] D——
RANGE ERROR ||
2
L g
3
EXTERNAL FINE [ ] '
LooP I8 use |1
uge )
5 :
E .
MASK BYTE 1 7 k
STATIIS
EXANPLE #1 EXAMPIE #2 N R BYTE €IT
0 1 1
] g 2] . )_..__.
0 g :! '
! f 1 &4
o g &
o o B :
_ — R ) L
o 0 7
EXAMPELE 1 Sets bit 4 in Mask Byte 1 to 1 and all othat bits :tn 0, thus enatqlir_ig_ bit. 4 In.Extended
T gt {GHH ${16)) Statua Byte 1 to be read fri_:lm the hit O posftian n the Pimary Status Byta,
EXAMPLE 2 Sets bits T and 4 [n Mask Byte 1 to 1 and all other bits to 0, thus enabling bits 1 and
"ShA1 = (CHR $(18)) 4 In Extended Status Byte 1 o be'read from the bit © pesitlan |n the Primary Staius
. Byts. :

G 12 Cnmzﬁand Codes: Rear Panel
Override Commands

Table 4-14 lists the Rear Pane! Override Commands.
These commands permit the eight funclions as-
sociated with the rear panel FUNCTION SELEGT
switch to be controlled over the bus. :

When a switch fanction is set from the bus, the fune-
tion will remain in that condition until it is changed
or until the synthesizer is returned to local control.
When the synthesizer iz returned to local control,

. the FUNCTION SELECT switch positions will be read.

and the instrument will be set to the appropriate
stata. '

4-94

Figura 4-10. Statves Byto Mask

4418 Command Codes: Group Execute
Trigger Mode Commands .

Table 4-15 lists the Group Execute Trigger. (GET)
Commands. Thege commands allow the GET bus
message (Tahle 4-19) to be used to tripger certain
synthesizer functions and thus speed up bus opera-
tions.

In its default state, the synthesizer responds to a
GET message by triggering a single sweep.
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Command Codes: Group Execuie Trigger Mode Commands

Tabla 4-14. Hoar Panel Switch Overrida Gc.mmlands
Command ]
Coda b Function
e AMA External AM Input, AG Coupled
AMD Extarnal AM input, DG Gouplad
[
i BPN Blanking Pulse, -5 Volts~
[ BPP Elanking Pulsa, 45 Valts
EPO External Fulsa Input, TTL High |s RF OF
EP1 ‘Extarnal Pulza Input, TTL High |s AF Cn
:- . FRC Pan Lift Ralay, Contacts Mommally Closad
FFO | Pen Lift Ralay, Contacts Normally Open
| : RCO AF Off During Frﬁquanci.r Switching
P RC1 AF On Duwidng Frequancy Switching
| ' HTO . RF Off Dusing Retrace
RT1. . AF On During Rstrace
Co MaEH - ViGHz Output is 1 Volt per GHz
: WGEL T WiGHz Output is 0.5 Volts per GHz
Table 4-15. Croup Evecute Tripger Commands
. - Command Function
e © Gods '
GTG Conflgures Lha synthasizer to exacﬂte an S’DF command {Tabla 4-5) aach time a GET messags |s
tacelvad, .
GTD ' Canfiguras the synthesizer to sxacute a DN command {Tabls 4-4} sach time a GET massage is
“racaived, .
GTG Gunﬂgums tha synthesizer to executa 2 UP command (Table 4-4) each time a GET massaga 15
racaived,
&7s Configures the syntheslzar ic execute a THS {Table 4-6) mmmand aach time a GET bus message
e : !z racelved. Thia ia the default muda
I
e CETT Configures the synthasizer to axacuts a TST command (Table 4-17) each t|rna a GET massage is
\ received,
| i CTF Canfigures the syn!heslzar o exacula & fast reguency- SWIlchlng funr::tmn 1,'Tab[E| 4~1 & aachtimaa. -
GET message is recalvad, .
[ Jl GTL Confliguras the. syntheslzar to axactte & TSS command an GET
_ GTO Dizablss the GET functions.
[
1 Y Sending *Y* Is tha same as sanding GET,
LI ) )
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4-414 Command Codes: Fast I‘requency
Commands

Tabla 4-16 lists the Fasl Frequeney-Switching Com-
mands. These commands provide for reducing the .
time (approxdmately} that it takes to switch between .

two OW frequencies (from 16 ms fo 12 ms).

In the fast frequency-switching mede, up to B12 fre-
guencies can be loaded into a stack, A stack pointer
can than be set and the synthesizer commanded to

gwitch from the pointed-to frequency to the boftom

of the atack.

4-4,16 Cormmand Codes: Self Test Gommands

" “Pable 4-17 lists the Self Test Commands. These com-
mands provide for executing 8 complete or partial
synthesizer ealf test. -

4-4.168 Command Codes: Miscellaneous
- Cormunands :

Table 418 is a list of miscellaneous commands that

do not fit inte any of the other clagsifications, These |

eommands provide the following operations:

e Blanking and restoring the front pansl LCDs
¢ Returning the synthesizer fo loeal eontrol

s Recetfing the synthosizer

& High Resolution

¢ CW Ram

Table 4-16.. Fast-Fre quency-Switch_.ing; Comrnands

Command :
Coda Funetion
ZLO00-ZL512|.  Loads a CW frequancy- '..ra1un Into tha a stack, the position of which [s indicated by the 000 lhru 512
numarals. .
Z5000-25512| . Sets the pointer for the next frequency in the stack.
ZEL " Ends fraquancy laading.
QUTPUT 705; “ZLoog" . ... .. .. Set pointer for load -
QUTPUT 705; "0 GH, 11 GH, 12 GH, 13 GH"
CUTPUT 7o5: "ZEL” _
MEW
OUTPUT 70b; ZSG(JU‘ ..... ... Sat pnlntar to start
TRIGGERTIS o v v v v v e e v e ns Sets 10 GHz
TRIGGER 7O, . . . oo i v v v v s .+ Satz 11 GHz
TRIGGER TS, .. v v v e n v v Sets 12 GHz
TRIGSER TS, . oo v v v mn s Seats 13 GHz
GO TO MEW
CAL Causas 87XXAta initlate 'a SELF CAL routine. If FAST FREQ ia aclive, it will raca!culata the va]ues for
sach point. This should ba done if a lock error aceurs. .
" Table 4-17.  Self Tust Commands
Command -
. Coda Functlon
TET Executes a mmp!ata. synthasizar aelf test, Bit 0 in Extended Status Byts 1 is set if solf tast fails.
STNG{J-STNSQ_ Idantifias tha tast that Is to ba executod when tha TST command is racaivad. The sa!f test functmn g
dascribed in the Serias 67XXA Maintanance banual [a?xm MM} :

4-26 .
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Command Codes: Miscellaneous Commands

Tabla 4-18. MlEzcallaneous Commands

COMMAND FUNCTION
CODE
DS Turng off 1he front panel LCDs, pravanting unauthorized parsans from determining operating
ps1 frequancy. . '
Turna the front panal LGDs bask on. The LCDs can also be restorad by rasatting the synthesizar.
AL Returns tha synthasizer to local (front panel} contral,
RST Reséts the éynthas[zar to its default setfings {Table 3-1}.
. . NOTE _
- Sanding this command clears the syrtheslzar setup then In placs. If this setup Is needad
for future testing, save it 25 a stored setup {paragraph 4-4.10]) befora sending B3T.

HR1 Turns on the .high-rm[utlnn mode.

HRa Tutnz off the high-reselullon mades.

CS0 Turna aff the CW ramp.

©51 Tutns an the CW ramp.

4.5 - "BUS MESSAGES, SYNTHESIZER
RESPONSE TO

Table 4-14% lists the bus messages recognized by the

ments showing how the WILTRON 85 and the HP
Seriag 200 bus cmtrollers'implement the recognized
birs messages.

syntheeizer. Table 4-20 lists programming state-

Table 4-19, Bus Massages Bocognized by the §7XXA Series (1 of 2)

Bus
Maeszzages How Message [s Used By the Synthesfzer
Davica Resets tha synthasizer to its dofaul state, Sending this messaga ls aquivalent to sanding.the RST
Claar cammand, S :
Go to Returns the synthasizer ta local ffront panal) c;:mlruF.
Local ' .
Graup 1. Triggers a now sweep, i tha EXT and tha GTS cammands (Tables 4-6 and 4-15, raspectively) are
Execita tath pregrammed, : : .
Triggar 2 Increments the selacted parametar by the amount pragrammed Using the SYZ command,
provided that the GTU command (able £-15) hes also been programmed. -
3, Decrements the salacted parametsr by the amount pfogrammed uaing the SYZ command,
providad that the GTD command (Table 4-15) has also been programmed.
4. Sequerces ta the next GW frequancy, provided that the GTG command (Table 4-15) has alzo
bean programmead. - . oo '
5. Pravides a fast fraquancy change (12 ms), providad that the GTF command (Tabla 4-15) has also
besn programmad. T .
§. Exacutes a salf test, provided that the GTT (Table 4-15) command has also basa programmed,
Interfaca Stops tha synthesizer GPIB intetface from listaning or talking. The frant panel eantrols are not claarad.
Clzar ' : '
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Command Codas: Mfscsﬁaneaﬁs Conmnnands

Tabla 4-19. Bus Messages Hacognized by the §7300A Seriea (2 of 2)

Enabla (PPE}

Paraliet-Poll
Uneonfiguta
{FPLY

Parallal-Poll
Disabla (PPD)

Bus _ '
Messages How MESS?QB s Unad By tha Syntheslzer
Local inckoit | Pravants the front panel RETURN TO LOCAL key or tha BL bus command (Table 4-18} from return-
ing tha syntheslzar fa local ffront panaly cantrol,
Ramota Plages the s;.rnthas[zar undet ramita (GFIB) mntrut If the REM line is TRVE and the s}fnthestar has
Enatble been addressed 1o listan.
' NDTE . _
If the synthesizar [s placed In ramate and not supplisd witk pr::-gram data, ite aparallon ta
_ determinad by the positions in which the front panal mntmls wera sat immed|ately pror to
golng ramota.
Sorvica The aynthesizar has baen aquipped with an SRQ capability. It wilf respond to bath seral- and
Request parsllal-poll massagas, Rezponses to thess messages are described below.
Massagses
SerialPell | - The SPE messaga caua.ga thﬁ contraller o respond Enable {SPE) dacimally-coded status byta
Enable {SPE} {Figure 4-9). . :
Serial-Poll _ :
Dlsahle {(SPD)
 Paralief Polf Oparar.tm :
Parallal-Paol| When queried by a parallal-pall massags (PPOLL, Table 4-20), the synthasizer {f conligurad far pamllel
Confgure poll aperalion) responds by setiing itz asslgned data bus line o the logleal state {1, ©) that indicates its
{PEC) corract SRQ stalus.
Parallal-Fall To contigure a bus dovice that iz (1] bullt for paraliel-poll aparation and {2} designad to be remotely con-

figured via the bus, the controller sands’ atwu-b*,rta parallel-poll r;:unﬂgum and enable {F‘FG and FPE)
massage.

Tha PPG byle conflgures the devies to respand 1o a mesaags, such as PPOLL
Ths PPE byte assigns the logical sanse (1, 0} that the parallel-pall resptinge will take. Whan the syn-
thasizer receives the PPC/PPE massaga, |t configutes itsolf to propetly raspond 1o the message.

The PPU {or PPD) message Iz sont by tha conkroller whan & paralal-pell response |5 0o longer needed,
This mazaaga causzas the synthasizer to bacome unconfigured for a paraflal-pall response.

4-28 -
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PROGRAM ERRORS

Tahle 430, Methods of Generating Bus Commands
- METHOD OF EXECUTION
FUNGTION ' :
WILTAON 85 HP SERIES 200
Go to Local {(3TL) LOCAL 7 LOCAL 7
LOCAL 705 LOGAL 705
Graup Exassuts Trigger TRIGGEER 7 TRKZGER 7
(GET) ' TRIGGER 705 TRAKGGER 705
Intetface Clear {IFG) ABORTIOY - ABORT 7
Devica Claar {DC) {5DC) CLEAR 7 CLEAR 7
' GLEAR 705 GLEAR 705
{ oeal Lockout {LLG) LOCAL LOCKOUT 7 LOCAL LOCKOUT 7
Ramote Enabla (RENM) REMOTE 7 REMOTE 7
REMGTE 705 REMOTE 705
Sarlal Poil AuSPOLL (705) A=SPOLL (705)
“Parallel Poll Configura SEND 7; UNL LISTEN 5 GMD 2 PPOLL CONFIGURE 70S5;4
(PPG) S5CG 5 ' -
2 Paraliel Poll A=FPOLL (7} _ A=FPOLL {#)
Paralla! Foll SEND 7; GMD 21 SEND 7; UNL * PPOLL UNCONFIGURE 7
Uneonfigura (PP} LISTEN 5CMD 21 PPOLL UNCONFIGURE 705

468 PROGRAM ERRORS

Two types of errors can ocour in bus programming:
invalid-parameter and syntax. These two error types

are deseribed helow,

r,

Invalid-Parameter Error

Invalid parameter errors are those that eanse
the front panel CLEAR, SWEEP WIDTH ar
SWEEP RANGE ERRCR, GHz/5/dB/dBm/%,

MHz/mS/STEFS, or kHz/15 indicators to flash,

Thase errors inchide:

L. Programming a frequency sweep whera Fl is greater
than F2 or F3 i3 greater than B4,

2. Alsmpting to enter a frequency, sweep-time, ar RE
level parameter that exceeds the limits of the
symthasizer,

3. Failing to properly end a pammeter entry with a
suitable serminator (ie.: MEL DB, MS, ete.).

Invalid-parameter errors cause the front panel
indicators to flash.

Syntax Errors.

Syntax errors are those that oceur in the for-
mulation of a program statement, such ag writ-
ing “EXTTFS" instead of “EXTTRS."

To prevent misinterpretation of eommand state-
ments, tha synthesizar ignores all portions of the -
rommand statement following the syntax error.

All commands are ignored until the synthesizer
receives the Unlisten command (ASCII 63; 7"
character) over the bus or until the synthesizer

iz addressed to talk.

429 -
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4.7  RESET PROGRAMMING AND
DEFAULT CONDITIONS

Tahle 4-21 describes the five methods that can be

used to reset the synthesizer. Thay provide a means
for quickly returning the synthesizer to its defailt
{preprogrammed) sperational stales,

The default settings for the nirmerie frequency,
gweep time, and cutput-power level parameters are
the same as thege given for the INSTR RESET key
{Takles 3-3 and 3-9. '

.Figure 4-11 provides z recommended sequence for
programming a resel command. Using this com-

mand Sequenca ensures that all parameters and
commands assume their preprogrammed state each
tima raset is desired.

4-8 PROGRAMMING EXAMPLES

Tables 4-22 thrh 4-24 provide three examples of
(GPIB programming using the gynthesizer command
codes. These programs have been written to run on
the HP200D Series computers. ;

Figure 4-12 provides a te st equipment setup for run-
ning these programs. '

Takle 4-21. Resetting the 8TEXA QPIB Interface Circuits

* Methoda of Resetting

RETURM TC LOCAL kay.

Functlons " Default
GPIB Intarfaca Clreulta Affected Condltions
1. Prassing tha front panat Bus Messagas Local

2. Pressing the front panal
HESET kay.

Sarvice Request Modas

ESo, FBo, LEG, PER, SBD, SEO,
500, ULG, 8B0 . .
Gis

pcal and Local Lockout

3. Sending thre RET command
.aver the bus,

Same aa 2 above

Same gs 2 above except that the
loeal bus message Iz not rasel,

4, Exacuting the intarface
message Davice Claar.

Sams as 2 above

Same as 2 above sxcop!l that the
local bus message is nat raset.

5.Turnlng the POWER switch on
and off. o

Same aa 2 abcva.

Flaces the QFIB inlo the power-on
state, Device state does mot change.

4.30
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. : §
10  Sends Device Claar Bus Massage.
" This massage claaiz tha sWeep gansratar GPIB 13 CLERR 705
Intarfaca. 20 QUTFUT 7R3 ;"FL.IL -IL1 Lt eOm=

20 Sends new frant panel settings: Full Swasp,
Internal Levelling, and Output-Fawar Lavel of 10.

Figure 4-11. Reset Programming Statements

NETWORK AMALYZER
"’. AU KO k
]

§8859% w0 (C = neoae R W - |

g o grony RO e BN

L EL T SIS 3% |5 HISE|ras o

aesen o g Cifhe o Dgﬁznogg go
RF
DETECTOR

Fipure 4-18, Test Equipment Se_:t.u'p for Runing GEIB Program Examples
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‘Tabla 4-22. Using the Output Identify Command

Line 1o
Line T1a:
Line 120:
Line 130;
Ling 140!
Ling 180:
Ling 188;
Line T70:
Line 180;
Line 180;
Lings 200-250: Pdnts the data obtained.

The following subrouline usas tha output identify (Ol) command to Identily tha synthesizer's modsl number, minirmum and
maximuim fragquensles, and minlmum and guarantesd power lavels, This subrauting is usaed in the progtams In Tablas

4-23 thrit 4-24 ta read the Imits of the synthesmar This subrguting can siso be used to identify a WILTRON Series 8600 .
Programmabla Swaep Genarator.

18 ! "GET oI _
2l } zets the ocutrut id sting
3/ | fraom 3 ETAPH E?HTH
igd QUTPUT 7@ES ;Y01"
i1é OIM R¥LCE51
128 EHTER Y85 , A% .
120 M$=As%C1.,41 ! Madel Hunbker
1480 FLl¥=A%LS5.97 ' Flow .
150 F2$=A%L1A.142 ! Fhiah
16 L2¥=AFL15.281 ! Min Faower
iv9 Lit=A¥LC21.2470 !

" 188 S¥=ASC25,2B7 | Soa¢t Ver
158 S{%=R%LC2%.,3471 ! Serazl Hunm
2% PRINT *Madel] Humber :":iM#

218 FRINT "Serial Humber *;8t%

228 PRIHMT "Low Frea :";:Fi%
238 PRINT *Hish Frea :":F2¥
246 PEINT "Guayr Power :";L1X¥
Z58 PEINT "Min Power :";L2%
2e8 PRIHNT "Softwarse Ver :%:5%
276 EMD

PROGRAM EXPLANATION

Sends the "Ol* command.

Dimansions the variabla.

Gats the “OI" string.

Sets M3 ta the mode! number. :
Sats F1§ to the synthesizér low-end fragquancy.
Sats F2% to the synlhasizer high-and fraauency,
Sats 2% to the minimum powsr paint.

Sots L18 to the maximum speciflad pawear paint.
Sets 5% to the software verslon number,

Sets 51F to the seral numtar,

Guar Fouwer
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Tablo 4-28. Contrelling OW Frequensy/Pavamater Entvies

L
The following program:

f1} receives entries from the keyboard 1o set |n[t|al fraquency and step—mza parametars, and
{2) activates the soft keys on the controller so that thay can step the fraquancy up or down. -

v | PARAMETER ENTR? s¥Z, UP, AHD DH COMHAMDS
3w Address=703
L1533 CALL Iddevw<{Address,Model, Fm1n,Fmax Pm1n,Pmax>

5@  OFF KEY
&d DISP "ENTER FREDUENCY IM GH: P

e IKPUT Fregq

a6 IF Freq*Fmax OR Freq<Fmln THEN

g GISF "FREAUEMLY QT OF RAHGE - “i
1ge CaTo 68

ila EHD IF

124 DISF "EMTER STEF SEZE IH GHzYj;

13a ITHFUT Stepsize

148 IF Stepsize?Fnar~Fmin DR Stepsizel. ﬁBBBGl THEN
15a BISP "ILLEGAL SYEF EIZE - ")

1648 GATa 12 '

174a ENMD IF . .o

188 DUTPUT Addrascp"CFIM Freqi"GH SvZ"jSvepsizey "GH"
.19@ ON KEY @ LRBEL “SVEP" GOGTO 300

Z@a OW KEY % LAJEL * U® " COTO 0@

218 oM KEY t LABEL *STEF" COTD 322

22a O KEY & LABEL "DOWH" COHTO 3z@

23a O KEYT 2 LREEL "NEHW " GOTOD 5@

244 O KEY ¥ LABEL “FREG"™ GOTG T@

254a GOTe 252

Jad OUTPET Rddrzas) Up™

Jia LorTe 2%9

32a OUTPUT Addrgas) DR

3 GoYo 254

d4a EHD

1818 SUB IddeviAddress,Mode],Fmin,Fna,Fnin,Pnax?
1028 DIM Ident#¥[23]

1gag QUTPUT Addressp=0I®

148 EHTER FAddrecss;Ident¥

1858 HModels¥AL<Identi{l,412

1850 FminaYALCIdent #I5,917

1878  Fmax=YAL¢Ident#{18,141:

iegg@d Pmin="YAL¢Ident#I15,281)

1898 FPmaxaYAlL{Ident $02:,2413

1i1g@ SUEREHD

PROGRAM EXPLANATION
Ling J0: Sets the addrass af the synthaslzer,
fips 40; Calla the devlcs ldentification subroutma described in line 1D1ﬂ {Table 4-22).
Linz 50: Turns off the kay dafinitions.
Lines B0-118; Prompts the user far lha 5tamng frequency, checks the frequancy's \I'a[lc!:ty and talla the usar
if tha fraquency is valld,
Ling 180 Sets tha synthesizar to the staring fraquency and steap siza
Lings 190-240: Set up keys and key labals,
Line 230; Waits for a key to be pressed.
Ling 300; Repois that the STEP UP key was pressed; sends the LIP command.
Lina 316: Wails for the nexdt key.
Line 320; Rapotts that the STEP DOWN-key wes pressod; sends tha DM command.
Ling 330: Waits for the naxt Ksy. .
Line 340; Ends the maln program. ' .
Limes 10101080 ldentify the syfnthas:znr address model, 1‘ra{mnanr:q..r ranga and pawer ranga.
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PRCGGRAMMING EXAMPLES : - IV GPIB OPERATION

Tabla 4-24, Controlling Power Level arid Power Sweep

- The following pregram accapts usar Inputs kot (1} power swaap starting and ending lavels, {2) numbers of stéps In the
sweep, and {3) swaep dwell timas. Aﬁar accapting such Inputs, the program then cammands the synthasizer to obtaln 4
display of the powear sweep.

‘The synthesizar should be eannected to a scalar network analyzer as shown [n Flgure 4-12.°

e Hddat:ilVB: . . . :

4 CALL Iddeu(ﬂddlens.ﬂndi1 Fiip, Fmas, Pavrn, Frnaxr
gl DIsF ~“ENTER FPOWMER SHEEP STARTIMG LEVWEL (dEm} *}
Ta IMFUT Powarstart

80  IF Powerstart i Fmax OF inerstartCPmun THEN

1= ISP "FOWER QUT OF RAMNGE - ";

18@ COTD &0

11@ EHD 1F
1z BISPF "EHTES FOWER SWEEFP EWHDING LEWEL fdlm)";

138 IHPUT Fowgrsilop

148 1F PougrstapiPeax OF Fowerstopd<Pmim THEH
158 DIZF *POMER OUT OF RRAHGE = ")

= CoTa L2®

178 EHD [F

166 ISP "EMTER HUMBER OF STEPS"p

198, JHPUT Hoofsveps

Zan IF Moaofsteps<l OR Hoofstepz»l@@d THEN

2t8 DISF "MUMBER ©OF STEPS OUT QOF RAHGE = ¥
220 GOTO 18@

23d E¥D IF

249  DISP "EMTER Ow=ELL TIME AT EACH STER tmEd"j
2549 IHPUT Dwett

264 IF Duwell<l1@® 0f Dwell>1l@B80 THEH

27a DISP "DWELL TIME QUT OF RRAHGE — "

239 GOTO Z4d

298’ EHD IF . .

izl OUTFUT Addresz; ll®;Poutratarty"BM.L2";Powerstog; "DN PHS“jHoofstepl) "SFE"
3la OUTPUT FAddresz;®PDT";Dwel ™z LEF" '
348 EHD

1818 SUE IddevéRddress,Model Frin,Fasx, Frntn, B Fuax)
iz DIM Idents[281

ia3@ QUTPUT Addrescz;“01"

1843 EHWTER Addrescs;Idem ¥

18%8 HodeleWALcident $01,41)

1858 FminmWAL(Idemy ¥05,912

1878 FmawwVALC[dent${18,1412

1860 Pmin=VALC [dent ¥{15,2681)

1890 FPmansVAL{Ident$[21,2423

1188 SUEEHD

PBQGRAM EXPLANATION

Line 30: Sata the synthasizer to addﬂass 5.

- Lina 40 Call= the subroutine to [dentify the daviee dascribed in Ane 1010 {'J'ahta 4 22}
Lines 60-110: Accept the starting powar lavel entry and checks its validity. :
Lines 120-178; Accept the anding powst leval antry and checks its validity.

Lines 180-230: Accept the power sweap number-ci-staps entry and chacks |ts 1.raI|r:i|t:,.r
Lines 240-290: Accept tha power sweep dweil tine entry and chacks it validity. -
Lines 300-310: Set the syntheslzer to parform the above defined power sweap.
Ling 340; Ends tha main progrant.
" Lines 1010-1094: [dentify the synthaslzsr mndal.
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INSTRUCTT ONH

1. Meke all errata c]umgea Errata chmgas ure listed in numancal Drderh]r paga number

2. Replacement pages are prnv:dad for all errata ¢hanges, The black bar or hara m the ma}g'.lﬂﬂ -:nf‘ tha
Teplacement pnga nhnw the area in wiur:h the nhanges were mada

ERRATA I, Nauemﬁﬂr 1989 f'GPIH]

1, &gga 48 thra 49
Replace with enclosed pages -H‘i thm 4.10, Uha.nged. Nwember 1939

2. Page d-13 Lo i
" Replace with enclosed pagea 4—13 and 4—14 Ghanged Nwemher 1959 P

8 Pages 416 and 417, 4-19 and 4-20 N
Replace with enclosed pages 4—15 thru 4-20, Ghanged. Novamber 1939 s

4. Pages 492 and 4:28,4-28 ~ - AR
"~ Replace with enclosed pageu 4-21 thru 4—25 Dhangad November 1939 o







