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. ERR#%A e | |
On page 5A- 12 Flgure SA- 3, ‘add the followlng prlor to the OPC entry, "-_( B
Error '8l: IEEE 488.2 Query after Indefinite Response
This error occurs when a query which generates a response of type
¢arbitrary responss data> is followed by another query without first
reading the response.

On page 5B-3, Table 5B-1, under MISCELLANECUS, delete:

¥ODT Define device trigger buffer
¥pDT Query device trigger buffer

Make the followlng changes to Table 5B-3:

On page 58- : urde; BRT FIELD,

CHANGE: Restrictions: Re jected durzng manual or SLngle sweep
TO: Restrictions: Re jected during sweep.

On page 5B-15, delete ¥DDT through the NOTE.
On page 5B~16, delete all the informatidn referring to ¥DDT?
" On page 5B-35, under STEP_FIELD,

' CHANGE: ‘Réstrictions: Rejected during single sweep. ' ' ﬁﬁ%ﬁ
L TOr Restrictions:__ Re jected during manual or single sweep. '

‘On page 5D- 8 ‘Table 5D-3, delete the following
CT!*DDTIConfigure trigger bufferl6070i6060!606216080
On page C«3/C—H, Appendix C, change the following:

FROM: 83 IEEE command not allowed in local mode
TO: 83 ° IEEE command not allowed in local or listen-only mode

Under #83 add:
BY IEEE 488.2 query after indefinite response
On pages 4B-2 through U4B-7, change the running heads,

FROM:  FRONT PANEL OPERATION
RF FREQUENCY

TO: FRONT PANEL OPERATION
RF AMPLITUDE
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On page 13-2, pghagraph HB—G,._

CHANGE : ALTEHNATE AMPLITUDE UNITS:

GBmY = d8m + 47.0

d8 V = dBm + 107.0

dBf = dBm + 120.0
T0: ALTERNATE AMPLITUDZ UNITS:

demV = dBm + 47.0 dB

douV = dBm + 107.0 dB

dBf = dBm + 120.0 dB

On page UB-3, paragraph 4B-5,
CHANGE: EMF UNITS CONVERSION:

dBmV + 6 dBmV

EMF dBmV =
EMF dBuV = dB V + 6 dB V
EMF V = 2%y
T0: EMF UNITS CONVERSION:
EMF dBmV = dBmV + 6 dBmV
EMF dBuV = dBuV + 6 dBuv
EMF V = 2%y

On page 4F-2, Table 4F-1, under MISCELLANEOUS,

- CHANGE:  Display option loading status|08|¥IDN?

- TO: Display option loading stabusi0Q8]%*0pPT?
10/85 : - -2m s
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~ Section 1
lntroductlcn and Spemhcatlons

INTRODUCTION . ' 11,

The 6080A/AN Synthesized RF Signal Generator (also referred to as the “signal
generator”) is a fully programmable, precision, synthesized signal generator. The
6080A /AN is designed for applications that require good modulation, frequency
accuracy, and output level performance with excellent spectral purity. The signal
generator is well suitéd for testing a wide variety of RF components and systems
including fikers, ampl;ﬁers mlxers and rad:os partlcuiarly off~channel radio testing.

'.Spemf;cauons of the 6080A/AN are prov:ded at Lhe end ofthss section. The salient
-features of the GOSOA/AN are as follows: w

{_ .RF frf::qu’*:“‘“ rangf* ofO ‘* MHz to E074 MHZ in 1 Hz s*ens

& RF level fange of +13 to -137 dBriin 0.1 dB stéps

@ [nternal and External Modulation: AM FM and PuI
e ‘Internal EO Hz to IOO kHz Synthesxzcd Sme Wave Moduianon Oscxl]ator
@ Fifty Storable and Recallable Memory Locanons w

¢ ‘Standard IEEE-488 (GPIB) Interface, complying with ANSI/IEEE Standards
488.1-1987 and 488.2-1987

® Closed-case calibration capabilities for Frequency Reference, AM, FM, and
Level.

UNPACKING THE SIGNAL GEXRERATOR | 1-2.

The shipping container should include ab080A [ AN Synthesized R Signal generator,
an Operator Manual, a Service Manual, a line power cord and two BNC dust caps.
Accessories ordered for the signal generater are shipped in 2 separate container.

Section 2, “Installation™, gives instructions on inspecting the new signal generator and

.. explains what to do if it arrives damaged. Reshipment information is also included.

g -1



iNTRODUC.TION AND SPECIFICATIONS

®

SAFETY : 1-3.

This manual contains mformatson warnings, and cautions that should be foilowed 1o
ensure safe operation and to maintain the generator in a safe condition.

The signal generator is designed primarily for indeor use and may be operated in
mmperatures frorn 0 to 50°C without degradanon of its safety

WARNING

TO AVOID ELECTRIC SHOCK, USE A POWER CORD THAT HAS A
THREE-PRONG PLUG. IF THE PROPER POWER CORDISNOT USED, THE
6080A/AN CASE CAN DEVELOP AN ELECTRICAL POTENTIAL ABOVE
EARTH GROUND.

WARN!NG

A PIVOTiNG MODULE {NSTRUCT10NS

fF NECESSARY DURENG REPAiRS PIVOT THE TOP (SYNTHES[ZER)

_MODULE UP TO ALLOW ACCESS TO ALL PARTS OF THE SIGNAL

GENERATOR. THE MODULE IS HEAVY AND CARE SHOULD BE EXER-

CISED. THE GAS STRUT IS PROVIDED FOR PROTECTION. CHECK THE

- CORRECT OPERATION OF THE GAS STRUT BY NOTING THERESISTANCE
" TO RAPID CLOSING OF THE MODULE WHILE YOU FIRMLY GRASP THE . .‘4%
MODULE BY THE HANDLE : . {0 F

OPENING AND CLOSING INSTRUCTIONS ARE GIVEN BELOW AND ARE
'REPEATED ON THE DECAL ON THE TOP FRONT OF THE SYNTHESIZER
MODULE. S

RAISING THE MODULE

1. REMOVE THREE HOLD-DOWN SCREWS LOCATED ON THE SIDE
RAILS. A |

2. GRASP THE HANDLE AND LIFT UP,

3. LOCK IN THE UP POSITION BY INSTALLING ONE SCREW IN THE
PROTRUDING BOSS ON EACH SIDE RAIL.

LOWERING THE MODULE:

i.  SUPPORT IN THE UP POSITION AND REMOVE TWG LOCK UP
SCREWS.

2. GRASP THE HANDLE AND LOWER THE MODULE KEEPING YOUR
HANDS CLEAR

3. ;_LOCK IN THE DOWN POSITEON BY REZNSTALUNG THE THREE
"HOLD- DOWN SCREWS Lo
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INTRODUCT!.ON AND SPECIFICATIONS

ACCESSORIES -~ o , o -4,

The accessories ahd manuals included with each signal generator are listed in Table 1-1.

Thc opuonak accessories available are listed in Tabk: I-2.

SIGNAL GENERATOR SPECIFICATIONS - 1-5.

Table -3 lists the 6080A;AN specifications. 'I‘abic 1-4 hsts tvpical performance
characteristics. ~

Table 1-1. Aécessories Included with each Signal Generator

DESCRIPTION PART NUMBER ’ " QUANTITY
Operator Manuai 857748 1
Service Manual : - 868906 o 1
Line Power Cord 284174 oo
BNG Dust Cap . ' 478982 2

Table 1-2. Optional Accessories

. DESCRIPTION h E ACCESSORY NO.

Rack MountKit  Includes MO5-205-800 (5 1/4-inch Rack Mount Ears) Y8001

: . and M00-280-610 (24-inch Rack Slides) N IR
[EEE-488 Shielded Cable, T meter = -~~~ % | | - Yso21
IEEE-488 Shielded Cable, 2 meters R BN
IEEE-488 Shielded Cable, 4 meters Y8023
Coaxial Cable, 50 ohms, 3 feet, BNC {m) both ends Y8111
Coaxial Cable, 50 ohms, 6 feet, BNC {m} both ends Y5112




“INTRODUCTION AND SPECIFICATIONS

Table 1-3. 6080A/AN Specifications

- NOTE

Uniess otherw:se naled the foz‘bwmg peiformance is guaranreed over the spacmed
environmental and AC power line conditions two hours after turn-on.

FREQUENCY (10-DIGIT DISPLAY)

BAND  850-15 MHz (i
BAND  15-32 MHz v
BAND  32-84 MHZ i,
BAND 6£4-128 MHz ..

BAND 128-258 MHZ
BAND 256-512 MHz ..

BAND 512-1024 MHZ ....................... .

RESCLUTION ..ot

ACCURACY ...t s crereneas

REFERENCE {Internal} ..uvmveninnsnecinns

REFERENCE (EXISINZN) wovoerooorosr

AMPLITUDE (3 1/2-DIGIT DISPLAY)

RANGE oo

RESOLUTION +..oooveoeoos oo
ACCURACY oo oeeenros

SCURCE VEWR e

.50 to 1024 MHz in 7 bands:

0.50 to 14.989999 MHz,

15 t0 31.899899 MHz,
3210 63.999999 MHz,
64 1o 127.999993 MHz,
128 1o 255.959988 MHz,

25610 511.9999%9 MHz,

512tc 1024 MHz.

1 Hz

‘Bame as reflerence (Ses REFERENCE).

The unit operates on an internal 10 MHz

- Temperature Compensated Crystal Osciillator _
~{TCXO). The frequency variation will be < 10 ppm .

peak 10 peak over the temperatura range of 0 lo
+50°C,

Internal reference signal (10 MHz) available at rear

. panei REF OUT connector, fevel > 0 dBm, terminated

- into 50 ohms. - LTI e e e
- Frequency stablhty after 2 hour warmup is <0.05
o ppmfhour at +25°C;t 5°C T o

Accepts 5 or 10 MHz s;gnal Leve! required is 0.5 1o
2.0V BMS into 50 chms termination. .

+1310 ~137 dBm

0.1 dB {< 1% or 1 nV in Volts).

Annunciators for d8, dBm, V, mV, pV, dB mV,
dB uV, dBi, and EMF,

+1.5dBfrom +13to~117 dBm
+3 8B from~117 to ~137 dBm

< 1.5:1 for levels below —10 dBm, < 2.5:1 slsewhere.

+1.0dB @ +10dBm.
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I% . L3
3
. _ Table 1-3. 6080A/AN Specifications (cont)
i
2 SPECTRAL PURITY (CW ONLY)
: NON-HARMONIC SPURIOUS ............ e <—100 dBc for offsets greater than 15 kHz.
1 ; . :
o NOTE
i Fixed frequency spurs are < —100 dBc or < ~140 dBm, whichever is larger.
1
E NOTE
~ dBe rafers to decibels relative lo the carrier frequency, or in this case, relative ro the s;gna! fevel
HARMONICS / SUBHARMONICS .......... <~30dBciorlevels < +7 dBm.
? POWER LINE SPURIOUS ....cerrrrinn < ~40 dBc within £ 15 kHz of carrier.
’ RESIDUAL FM (RMS in
. 0.05- 10 15-kHz band) ..ecioveervecrnicencerers. € 20 H2
’ " 8SB PHASE NOISE ..ol < =130 dBe/Hz @ 20 kHz offset for Frequency
N <512 MHz
i - 7 ~«=124 dBcMz @ 20 kKiz offsei for Frequency
) " »512MHz
i RESIDUAL AM (in 0.05- o 15-kHz Band) <80 dBe. (.01%)
AMPLITUDE MODULATION (3 -DIGIT DiSPLAY)
(Ampinude <0 dBm) RO
' iND‘CATED DEPTH RANGE w010 99.9%.
“ﬁ&so;urron RO L 0%
. ACCURACY (oto 90%)  £7% AM at 1 kHz rate
DISTORTION veves e eeereree e s < 5% Total Harmonic Distortion (THD)
' ' @ 50% AM {rates = 0.1, 1, 10 kHz)
BANDWIDTH (3 dB) ......coccocersvevmemmmemmmeee 10 HZ 10 100 kHz
INCIDENTAL FM oot < 200 Hz @t 1 kHz rats, 50% AM.
FREQUENCY MODULATION {3-DIGIT DISPLAY)
DEVIATION RANGES .. 010899 Hz
‘ 110 9.99 kHz
1010 89.9 kHz
- , _ - 100to 999 kHz
f"'.;'s'li?\' RERE 7 T 1'194MH27
! EXT RATES ., e DCIB100KHZ

. 1-5




- INTRODUCTION AND SPECIFICATIONS ”

-Table 1-3. 60B0AJAN. Spee_:iﬂpai!ons {coni)

DEVIATION s sssesmssrens Dev .- . RF Frequency
{rates = .1, 1,50 kHz) ' : T
e - Oto 1kHzmin _ Frequency <1MHz
Oto 10kHzmin 1 MHz < Frequency < 32 MHz
_..010 100 kHz min 32 MHz < Frequency < 128 MHz

0to 1 MHzmin  Frequency > 128 MHz

RESOLUTION L.t nineanaens - 3 digits.
ACCURACY coorsooeeseoesomessssreesssrensnenes £ (5% + 10 HZ)
{(measured vs. andacated devsanon, _

1 kHz rats}

DISTORTION .ooooooooooooeoeoorons < 5% THD for rates of 0.1, 1, and 50 kHz

(does not include elfects e

of residual FM} . < 2% THD for deviation < 20 kHz and 1 kHz rate

INGIDENTAL AM e cernsmnsnesnnes - < 1% AM at 1-kH2 rate, for peak deviation < 100 kHz
PULSE MODULATION (RF Frequencies from 10 1o 1024 MHz)

ONJOFF BATIO .rsrrsevcns 35 0B minimum

RISE & FALL TIMES oo S THS 0

PULSE WIDTH ... et Minimum atleast5ps . - .

REP RATE ' .. Minimum at least 50 Hz to 50 kHz

EXTERNAL PULSE MODULATION ... The pulse input is TTL compatible and 50 ohm
" _.terminated with an internal active pull-up. It can be
" todeled as 1.2V in series with 50 ochms &t the pulse
. modulation input connector, The sagnai generator
senses input terminal vo%taga and trns the RF off -
whern the larminal voltage drops bebw 1 + 0.1V, Max
- allowable applied voltage, & 10V.

NON-VOLATILE MEMORY ...coovvvereneeee. B0 instrument states are retained for typically 2 years,
even with the power mains discennected.

REVERSE POWER PHROTECTION

PROTECTION LEVEL oo Up to 50 walls from a 50 ohm source. U'p' to 50V DC.
Signal generator output is AC covpled. Pro'cci.on is
previded when the signal generator is off.

RIPIBESET 1o seeeveracenvnens S .Flas'hing RF OFF annuncialor indicates a lripped
' Lo S ’condxiion Pusi’u"g RF ON/OFF buﬂon m}l reset
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- INTRODUCTION AND SPECIFIQA}'IONS

~ Table 1-3. 60BCA/AN Specitications (cont)

IEEE-488 |
INTERFACE FUNCTIONS ..., s SH1, AH1, Ts, TEO, L3, LEO, SR1, RL1, PPO,

DC1, DT1, CO, and E2. Complies with IEEE Std.
488.1-1987 and 488.2-1987.

INTERNAL MODULATION SOURCE
SINE WAVE Lciiciccsimevinnenenseneeeee 10 HZ 10 100 kHz synthesized sine wave.
DISPLAY RANGES.....cciniieiecn 00.11099.9 Hz
: . 100 to 999 Hz
1.0010 9.99 kHz
10.0 10 98.9 kHz
100 to 200 kHz
FREQUENCY BESOLUTION .cccvivveeeee. 0.1 Hz or 3 digits
OUTPUT LEVEL RANGE ..cccccnvvnerenl 010 1V RMS inte 600 chms
DISTORTION ..o cveevenrrerercrsresevenernee. < 2% THD
QUTPUT IMPEDANCE ..o, 800 ohms 210%
EXTERNAL MODULATION
1V peak provides indicated modulation index.

- Nominal input impedance is 600 ohms, Maximum input level is £ 5 V peak.

MODULATION MODES
Any combination of AM, PULSE, and FM, internal or external, may be used.

GENERAL
TEMPERATURE

OpErating ..veruermseeriercreereensrricemseerannes 0 10 #50°C (+32 10 +122°F).
NoN-Cperaling ...veccereerverrsvsarseraensnenns —40 10 #75°C (~40 t0 +167°F).

HUMIDITY BANGE _
ORerating wrvvrivirmmresiveerenivcnmmninnsceees 95% 10 +30°C, 75% 10 +40°C, and 45% 0 +50°C.

ALTITUDE
OPeraling woeveeeerecersrrrccnrinssemesnceneee WP 10 10,000 11,

VIBRATICGH
Not-Cperaling o 510 15 Hz at 0.06 inch, 15 1o 25 Hz a1 0,04 inch,
and 25 to 55 Hz at 0.02 inch, double amplitude (DA).
SHOCK

Non-Operating .ovmee e eeeiereieneeeeeece.. ML T 288000 Class 5, Style E.
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g

- Ta;:rlrt;‘!.«ls.ébéaA}Aﬁvé‘Qéééiﬁc‘étionél(cont) .

ELECTROMAGNETIC COMPATIBILITY.. The radiated amissions induce < 1 le 1mc a 1 mch
: diameter, 24urn loop, 1-inch from any surface as

Lo - measured inlo 4 50-chm receiver.

COMPLIES WITH THE FOLLOWING STANDARDS
CE03 of MIL-STD-461B {Power and interconnecling leads), 0.015 to 50 MHz,
REOZ of MIL-8TD-461B {14 kHz to 10 GHz).
FCC Pan 15 (), class A,

CISPR 11.
=174 N Width Height Depth
S 43 ¢cm 133 cm 59.7 cm
- 17in 5.25in 235in
POWER .ooovoerreoeoesseseeoesss st e 115/230 VAC, £ 10% 50, 60, and 400 Hz £ 10%
250 VA maximum . - . o
WEIGHT et < 27 kg {80 Ibs).
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* INTRODUCTION AND SPECIFICATIONS

Tabls 1-4. Typlcal Signal Generator Performancs

[, il et amind (A | [ PR Yokt

PR

Sorwiaied Ltin o

Btttk

FREQUENCY (10-DIGIT DISPLAY)

RANGE wooooeeoeeoeeoeeosoeeeeosrsesseosssseeesesees 0,01 10 1056 MHZ in 7 bands:

BAND  .01-15 MHZ e 0.01 to 14.99999% MHz,
BAND  15:32 MHZ ..l vcveieceranrirnens 15 t0 31.959939 MHz,
BAND  32-84 MHZ cvvvvevrinvrenininen. 32 100 63.988999 MHz,
. BAND  64-12B MHZ eeeereeeeccireranne 64 to 127.99899% MHz,
BAND 128-2586 MHz ..ccoevvecvvvveeee. 128 10 255.998999 MHz,
BAND  256-512 MHz ...ooveercrrvrermrenens 25610 511.999893 MH2,
BAND  512-1056 MHZ e 512 10 1056 MHz.
RESOLUTION oot eerenenns 1Hz
ACCURACY woerereereesesseessren v Same as referenca (See REFERENCE). -
REFERENCE {Internal} ...cccceveececvevenree. The unit‘operazes on an internal 16 MHz TCXO. The

Frequency variation will be < 2 ppm peak to peak
over the lemperalure range of 010 +50°C, Aging rate
ol <+ 1 ppmiyear typical.

Internal reference signal (10 MHz) available at rear
panel REF QUT connector, level > 0 dBm, terminated
in 50 ohms. ’ '

Frequency stability afler 2 hour warmup is < £ 0.05
ppm/Aour at +25°C 1 5°C. e

REFERENCE (External) ceveeereerenins ... Accepts (1, 2, or 5) or 10 MHz signal. Level required
S © I8 0.2 10 2.0 Vims into 50-ohms termination.

NOTE
) thic;e is ir_:{e.mai slwirch selectable (1 . 2, qrs MHz).

AMPLITUDE (3 1/2-DIGIT DISPLAY)

RANGE +19 10 —140 dBm for Frequency < 512 MHz.
- +1610 ~140 dBm for Frequency > 512 MHz.

RESOULUTION oo ecvaressremenesseassenes 0.1 dB {« 1% or 1 aV in voits). Annunciators for dB,
dBm, dBL V, mV, uV, dB mV, dB uV, and EMF.

ACCUBACY oo, e 11 dB from +19 to —127 dBm and for F from 0.4 o
{+23 £ 50°C) . _ 512 MHz.

+ 1 dBfrom +16 to =127 dBm and for F » 512 Miiz.

ACCURACY v vtcectevrnessriecvvnienee. 2 1.5 dBlrom +19 10 —127 dBm and lor from 0.4 to
{0 to +50°C) _ S 512 MHz. .

©T 155 from +16 10 127 dBm and for F » 512 MHz.




** INTRODUCTION AND SPECIFICATIONS

L]

. Tégiéf‘lf-d.:ffp[éa[ ngﬁél Ganarator Parformance (cont)

SUBHARMONICS .o, NoME

+2 dB from +19 to ~100 dBm and for F trom 0.01 to
0.4 MHz.

+ 3 dB from ~100 to ~127 dBm and for F from 0.01 to

. 0.4 MHz.
SbUF’tCE VSWR .......................... < 1.5:1 for levels below +_1 dBm, < 2.0:1 elsewhaers.
FLATNESS (423 £ 5°C) vovrermssosnmsnreness +0.5¢8 @ +10 6Bm.
F>0.1MHz
- FLATNESS (010 + 50°C) oveeresienrinernnas +0.75dB @ +10 dBm.

F»> 0.1 MHz.

SPECTRAL PURITY (CW ONLY)
NON-HARMONIC SPURIOUS rvcvr. <100 dBC for offssts greater than 10 kHz.

NOTE
Fixed frequency spurs are <~100 dBc or < ~140 dBm whichever is larger.

g _ . - NOTE _ ,
dBc refers to dacibels relative to the carrier frequency, or in this case, relative io the signal level.

<-30 B¢ for levels <+13 dBm.

BARMONICS oo resreiseesres
' - <25 dBc for levels < +16 dBm.

POWER LINE SPURIOUS ...... <50 dBc within % 10 kHz of carrier,

RESIDUAL FM [RMS 10 0.3 .rrrsmrsrere | <0.2 Hz for 10110 15 MHz Band

to 3-kHz band) ' <0.2Hz for 1510 32 MHz Band

<0.2Hz for 3216 64 MHz Band
< 0.2 Hz for 64 to 128 MHz Band
< 0.2 Hz for 128 to 256 MHz Band
< 0.5 Hz for 256 10 512 MHz Band
<1 Hzfor 512 to 1056 MHz Band

RESIDUAL FM (RMS in 005+ cvcrvveeee. < 0.5 Hz for .01 to 15 MHz Band
to 15-kHz band) < 0.5 Hz for 15 to 32 MHz Band
. ’ < 0.5 Hz for 32 to 64 MHz Band
< 0.5 Hz for 6410 128 MHz Band
«0.5Hz for 128 {o 256 MHz Band
<1 Hzior 258 10 512 MHz Band
‘<2 Hziors512 o 1056 MHz Band o

SSB PHASE NOISE woooooorsrnsionios | < =131 6Bo/HZ @ 20 kHz offset ="
L y - @Frequency = 250 MHZ T T




bbb

ek srwsdurasted

(YR

aai

Yottt it

Bt rind

Srnaianipaly §

L -

- INTRODUCTION AND SPECIFICATIONS

" Tabla 1-4. Typical Signal Generator Performance {cont)

< —136 dBe/Hz @ 20 kHz offset
@ Frequency = 1 GHz

<~140 dBcHz @ 20 kHz offset
@ Frequency = 500 MHz

BROADBAND SSB PHASE )
NOISE FLOOR ....ccveen ereerer e e < =140 dBe/MHz @ 100 kHz offset @ +13 dBm,

RESIDUAL AM (in 0.05-10-15-kHz Band} < -80dBc.

AMPLITUDE MODULATION (3-DIGIT DISPLAY)
(Amplnude <+10 c‘-Bm) !

INDICATED DEPTH RANGE .................... 0 1o 99.9%.

RESOLUTION e 0.1%. - T
ACCURACY (010 80%) weovvcrivencisiciemee 2% AM + 4% of semng) al ! kHz rale
DISTORTION worvoeovoeeeveveeens SRR < 1 5% THD to 30% AM )
(rate = 1 kHz) _ : % THD 10 70% AM

S R <5% THD to 60% AM < 7
BANDWIDTH (3 0B) v 10 Hz 10 100 kHz

'DC 1o 100 kHz (external cnly)
iNClDEN_TAL FRM i vre et % 200 Hz at i kHz rate, 50% AM.

NO TE
AM spec.'ffcancns app!y whem RF frequency Modulanon Frequency is graarer rhan 1 50 kH&

FREGUENCY MODULATlON (3 -DIGIT DISPLAY)

DEVIATION RANGES ...oolivvivoeinenlele - 010 999 Hz
o 110 9.99 kHz
{030 898 kHz
100 0 939 kHz
1to 4 MHz
MAXIMURM DEVIATION ...ooovevecevivenen. DEV RF Frequency
‘ 500 kHz 0110 15 MHz
125 kHz 1510 32 MHz
250 kHz 32 1o 64 MHz
. 500 kliz £4 10 128 MHz
"1 MHz 128 10 256 MHz
2 MHz 256 1o 512 MHz
4 MHz 51210 1056 MHz - -
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" .Table 1-4. Typical Signal Generator Performanca {cont)

BESOLUTION i,

DISTORTION ..

{does not lnclude eﬁects of resxdual ﬂosse)

LOW DISTORTION MODE ..o,

(SPCL 731)

BANDWIDTH (1.5 0B} cer0s2 oo

INCIDENTAL AM ...

DCFM CENTER FREOUENCY EHRORV..

LOW RATE EXTERNAL FM i

(Access by SPCL711)

MAX DEVIATION e,

BANDWIDTH {7 38) woreerccreoeeseessns

Minirmum FM rate at max deviation in any band,

" ACFM mode is 60 Hz.

@ 1/2 max deviation....30 Hz

- @ 1/4 max deviation....15 Hz {from 1/4 1o 1/64 max

. deviation.... 15 Hz
@ 1/64 max deviation.... 60 Hz
@ 1/128 max deviation.... 40 Hz
@ 1/258 or less max deviation.... 18 Hz

- No fimit in DCFM mode.

3 digits.

+(5% of setting + 10 Mz} for rates of .05 to 50 kHz.
< 2% THD for rates from .05 to 50 kHz

< 1% THD at 1/2 or less max deviation and rales

from 0.1 to 50 kHz.

< 0 3% THD + noise @ 3 5 kHz dewanon and @
rates from 0.3 10 3 kHz

" ACFM 20 Hz 10 106 kHz subject to iow frequency

max daviation limits

L 2 “DCEM DC 1o 100 kHz

< 1% AM at 1 kHz rate, for the maximum deviation or
100 kHz, whichever is less. Valid for RF frequency

:.>05MHZ

< (o % of dev + 500 Hz} @ FaiGH

Cwore

Aﬁer DCFM Cal and without any FM range changes
RF Band MAX DEV @ 10 Hz Rate
sine wave square wave
0110 15 MHz 80 kHz 40 kHz
1510 32 MHz 20kHz - 10kHz
3210 64 MHz 40 kHz 20 kHz
E41o 128 MHz 80 kHz 40 kHz
12810 256 MMz 160 kHz 80 kHz
256 to 512 MHz 320 kHz 160 kHz

51210 1056 MHz 840 kHz 320 kHz

<30% on a5 Hz square wave

0.5 Hz 1o 100 kHz {typical)

B LT e N [t £ ORI E R o P SRR 0 PR S TR O S
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INTRODUCTION AND SPECIFICATIONS

Table 1-4. Typleai Signai Generator Performance {cont)

MAX DC INPUT il

INCIDENTAL AM oo .

NOTE

- - FM specifications apply where:
RF Fraquancy - Deviation > 150 kHz
RF Frequancy - Mod Rate » 150 kHz

PHASE MODULATION (3 DIGIT DISPLAY])

DEVIATION RANGES ..

MAXIMUM DEVIATION ..o

RESOLUTION i e

DISTORTION oo |
=7 1% THD for 1/2 or less max deviation for 1 kHz rate

(does not include elfects of
residual Phase noise)

BANDWIDTH (3 dB} orirnceeeieenns

TACCURACY it eses oS

INCIDENTAL AM (e rcnees

HIGH RATE PHASE MODULATION
{Access by SPCL 721)

010 .998 rad
116 8.95 rad
1010 98.9 rad
100 10 400 rad

DEV
50 rad

125rad
25 rad

- 50rad

100 rad
200 rad

400rad

3 digits

RF FREQUENCY

L1015 MHz
15 10 32 MKz
3210 64 MHz

8410128 MHz

12810 256 MHz

~ 25610 512 MHz
"512to 1058 MHz

. (5% + 0.1 rad} at 1 kHz rate.

< 2;‘}9 THD for 1 kHz rate,

ACPM 20 Mz 1o 15 kHz
DCPM DG to 15 kHz

< 1% AM at 1 kHz rate for peak dev
< 10 rad. Valid for F > 1 MHz.

MAX DEV

5rad
i.25 rad
2.5rad
5rad

10 rad
20 rad

cr 40rad

RF FREQUENCY

L0110 15 MHz
1510 32 MHz
320 64 MHz

64 to 128 MHz
128 10 256 MHz
25610 512 MHz .
51210 1056 MHz
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Table 1-4. Typical Signal Generator Perlormance {cont)

HIGH RATE PHASE MODULATION ........ ACPM20Hzto 100kHz . ..

BANDWIDTH {3 dB) DCPM DC 10 100 kHz
(Access by SPCL 721) }
NOTE

Phase Modulation specs are valid where RF Frequency — Modulation Frequency > 150 kHz
PULSE MODULATION (RF FREQUENCIES FROM 10 TO 1056 MHz)

ON/QOFF BATIO ......... v rnaes 40 dB minimum for frequencies from 100 to 1056 MMz
60 dB minimum for frequencies less than 100 MHz

RISE & FALL TIMES oo - <13 ns
LEVEL ERROR et vaciaes For pulse widths > 50 ns, power in the pulse WIEE-be ;
within £0.7 dB of the measurgc_j CW lavei.
DUTY CYCLE (ext mod}l...‘; ...................... 0-100% |
REP RATE (8X1 M0) .ooccivvivosmrrisicrinns DC-18 MHZ
INTERNAL MODULATEON ........ l.nltemal rates-. approx 50% duty cycle. |
EXTERNAL PULSE MDDULATION IV ‘i The pulse input is TTL compatible a.nd 50 ohm

¢ terminated with an internal active pull-up. It can be
modeled as 1.2V in series with 50 ohms at the pulse
= modulation inputl connsctor. The signal generator
senses input terminal voliags and turns the RF off
"~ when tha terminal voltage drops below 1 £ 0.1V, Max
a!lowable apphed voitage +10V.

PULSE '‘MODULATION (RF FREQUENC!&S <10 MHZ)

RISE & FALL TIMES ..o <2 X period of RF Frequency

LEVEL ERROR oo rveeenearmeranesecraenseesion . For pulse widths >10 X peraod of RF Frequency.
power in the pulse will be within 0.7 dB of the
measured CW lavel.

Cther specifications are the same as for the 1010 1058 MHz range.
NON-VOLATILE MEMOR‘(

50 instrument stales are refained for typically 2 years, even with the power mains dlscon"ecled

REVERSE POWER PROTECT!ON

PROTECTION LEVEL v Up 10 50 walts from a 50 ohm sourca. up to 50V DC,
: ‘ ‘Signal generator output is AC coupled. Protection is
previded when tha signal generator is off.
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= INTRODUCTION AND SPECIFICATIONS

Table 1-4. Typlcal Signal Genearator Periorménce {cont}

TRIP/RESET oo ieveer el

IEEE-488

.iNTERFACE FUNCTIONS oo

INTERNAL MODULATION SOURCE

SINE WAVE (i i cnianeees

Flashing RF OFF annunciator indicates a tripped

_ condition. Pushing RF ON 'OFF bution will reset

s;gnai generalor,

SH1, AH1, T5, TEO, L3, LEO, SR1, RL1, PPO, DC1,

DT1, CO, and E2.

0.1 Hz 1o 200 kHz synihesized sine wave.
FREQUENCY ACCURACY ..ol .. Same as reference +7 mHz
DISPLAY RANGES ..o 00.11c 99.9 Hz
10010 998 Hz
" 1.0010 9.89 kHz
10.0 10 89.9 kHz
" 100 to 200 kHz
FREQUENCY RESOLUTION ............... " 0.1 Hz or 3 digits
OUTPUT LEVEL RANGE oo 0 1o 4V peak into 600 ohms
"ObTPUT LEVEL RESOL LTIOI\....‘.._.‘... T3 f*iﬂits or 4 mv peak, whichever is targer
' DISTOHT%ON . < 0.15% THD for ouiput leveis > 2V peak aﬂd mod
" irequency <20 kHz . AT
QUTPUT LEVEL ACCURACY ............... +(4% + 15 mV) for mod {zequency < 100kHz
QUTPUT EMPEDANCE 800 ohms +2%

OTHER WAVEFORMS AVAILABLE

BY SPECIAL FUNCTION ..o

EXTERNAL MODULATION INPUTS

Square Wave {(Fmod < 2‘2<Hz)
Teiangle Wave {Fmod < § kHz)

1V peak provides indicated modulation index.

Nominal input impedarce is 800 ohms,

Maximurm input level is £ 5 V peak,

MAODULATION MODES

Any combination of AM, PULSE, and FM or ©M, internal or external, may be usad.

DIGITAL FREQUENCY SWEEP

SWEEP MODES .l i L L

Aulo, single, or manun!

o185
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Table 1-4. Typlcal Signal Generalor Performance (cont)

SWEEP FUNCTIONS ool

DATA ENTRY PARAMETERS

.................

SWEEP SPEED .o

SWEEP OUTPUT oo

DIGITAL AMPLITUDE SWEEP

SWEEP MODES w.vovooeeeo oo eoeeee oo

SWEEP FUNCTIONS .......

DATA ENTRY PARAMETERS

SWEEP SPEED ..o

SWEEP OUTPUT oo

PENLIFT o

GENERAL

| TEMPERATURE

-----------------

.................

Sweep width and sweep increment

Symmaetrical sweep, Asymmaetrical sweep, Sweep
speed

Sweep width and sweep increment

Minimum 40 ms per increment salectabla as {mini-
mum + dwell time) where dwell time can be 0, 20, 50,
100, 200, or 500 ms al each inc:femem

-

0o +10 (£ 10%) V U;; 1) 4096 pom:s ina siepped
ramp. Load > 2 kQ. &

TTL, high for retrace. Load > 2 kQ.

Autg, single, or manual Linear (Volts) or Log (dB)

Symmelrical sweep, Asymmetrical swaep, Sweep
speed

Minimum 30 ms per increment selectable as (mini-

- . mum + dwell time} where dwell tima can be 0o, 20 50,

Operating ..cccuvvevrerirnrrsersseseseeseserians

Non-Cperaling ..o vccinnienns

HUMIDITY RANGE

Operaling ..o,

ALTITUDE

Operating . eeeceiea s eereene

VIERATION

Nen-Cperating ..o s

' SHOCK
Non Operaung

100, 200, or 500 ms at each sncremen!

016 410 (£ 10%) V. Up 1o 4096 points in ;zepﬁséé
ramp load » 2 kﬂ

TTL hugh for retrace. Load >2 k.Q

010 +50°C (+32 fo +122°F).
4010 +75°C (40 10 +167°F).

$5% (0 +30°C, 75% 1o +40 °C, and 45% 10 +50°C,
Upto 10,000 fL.

510 15 Hz a1 0.08 inch, 15 10 25 Hz at 0.04 Inch, and
25 10 55 Hz at 0.02 inch, double amplitude (DA).

... PerMiL T28800D Class 5, Style £, & i -..
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INTRODUCTION AND SPECIFICATIONS

Table 1-4. Typical Signal Generator Performance (cont)

ELECTROMAGNETIC COMPATIBILITY.. The rad'ia!ed emissions induca < 1 iLV into & 1-inch
s | . diameter, 2-turn loop, 1-inch from any surface as
measured into a 50-ohm receiver. :
“ COMPLIES WITH THE FOLLOWING STANDARDS:
CEO03 of MIL-STD-461B (Powaer and interconnecting leads), 0.015 to 50 MHz.
REC2 of MIL-STD-461B (14 kHz to 10 GHz).

FCC Part 15 {J), class A,

CiSPR 11.
SIZE o irvrinrisreerr et ae s eeneesenmenennnns | WWIGLH Height Depth
43 cm 13.3¢cm 59.7 cm
17 in 5.25in 23.51in
POWER ..o nccsiseneneene. V157230 VAC, £10% 50, 60, & 400 Hz +106% < 250 VA
WEIGHT (e ciiiti st s eneesese s eeseamessns < 27 kg {60 bs).

SUPPLEMENTAL CHARACTERISTICS

The following characteristics are provided to assist in the application of the signal gensrator and 1o
dascribe the typical performance that can be expecied.

FREQUENGY SWITGHING SPEED......... <100 ms to be within 100 Hz.
AMPLITUDE SWITCHING SPEED .......... <100 ms to be within 0.1 dB.
AMPLITUDE RANGE ... Programmabie from +20 1o ~147.4 dBm. Fixed-range,

selacted by special function, allows for more than 12
dB of vernier without swilching the attenuator.

EXTERNAL MODULATION Annunciators indicate when a 1V peak signal is
applied, +2%, over a 0.02- 1o 100-kHz band.

IEEE All controls except the power switch and the internal/
external reference switch are remotely programmatle
via |[EEE-488 Interface (Sid 488.2-1987), All status
including the option complement are availabla
remolely.

EXTERNAL REFERENCE LOCK RANGE £ 10 ppm
PULSE MODULATION

PULSE DELAY .o ivnrnenieene. OFFION B0 ns tyn
T ON/OFF 65 ns typ

1317
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{ Table 1-4. Typlcal Signal Generator Performance {cont)

DCFM DRIFT i, e e 3 ppm/hr for < 1/16 max deviation . "

{after 2 hour warmup and at constant . - -8 ppm/hr for > 1/16 max deviation
temperature) : . :
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Section 2
Installation

!NTRODUCT!ON o ' ' o - 2-1.

Section 2 describes the ‘installation of the 6080A,A\3 Svnthcmzed RF Signal
Generator and preparation for use. It includes power requirements, line voltage
selection and fuse replacement procedures, rack mounting instructions, and configura-
tion of the signal generator for local and remote operation.

INITIAL INSPECTION _ 2-2.

The 6080A AN is shipped in a special protective container that should preventdamage
during shipment. Check the shipping order against the contents of the container and
report any damage or short shipment to the place of purchase or the nearest Fluke
Technical Service Center. Instructions for inspection and claims are mcIuded on the
shipping container. :

i reshipment of the 6080A/ ANis necessary please use the orxgmal shxppmg container.

If the orlgmal container is not available, use a container that provides adequate
protection during shipment. It is recommended that the 6080A/ AN be protected by at
least three inches of shock-absorbing material on all sides of the container. Do not use
loose fill to pad the shipping container. Loose fill allows the 6080A/ AN to settle to one

- corner of the shipping container, which could result in damage during shipment.

SERVICE INFORMATION : " ' 2-3.'
Warranty o 2-4.

Each John Fiuke Model 6080A /AN Synthesized RF Signal Generator is warranted
for a period of 2 years upon delivery to the original purchaser. The warranty is located
at the front of this manual.

Service 2-5,

Factory authorized service for the 6080A/AN is available at selected John Fluke
Technivul Service Centers. For service, return the signal generator to the nearest John
Fluke Technical Service Center. The local service center will handle transportation to
and from the selected service center as required. A complete list of John Fluke
Technical Service Centers is provided in the Service Manual.



INSTALLATION

'SETTING UP THE 6080A/AN 2.6.

Power Requirements 2-7.

The 6080A /AN uses aline voltage of 115V AC® 109 with a 2.0A fuse; or 230V AC+
10% with a 1.0A fuse. The line frequency must be between 45 and 66 Hz or between 360
- and 440 Hz. The power consumption of the signal generator is less than 200 VA.

Line Vbitage Selection and Fuse Replacement 2-8.

‘CAUTION
Verify that the intended line power source matches the line voltage setting of
the BOBOA/AN before plugging in the line power cord.

Refer to Figure 2-1 to set the line voltage of the 6080A/AN to match the available
. source. Figure 2-1 also shows how to replace the line fuse of the 6080A/AN. The
correct fuse value for each of the two liné voltages is listed on a plate attached to the

- rear panel of the 6080A/AN.

 Figure 2-1. Fuse/Line Voitags Selection Assembly

e T o b b 1A b rm S e S i
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“"INSTALLATION

Rack or Bench Mounting the 6080A/AN 2-9,

CAUTION
Allow at least 3 inches of clearance behind and on each side of the
6080A/AN to ensure proper air circulation.

The 6080A /AN may be placed directly on a work bench or mounted in 2 standard
(24-inch deep) equipment rack. Use the Fluke Y6001 Rack Mount Kit for mounting
the 6080A /AN in an equipment rack. Instructions for installing the 6080A/ AN with
the Rack Mount Kit are provided in the kit. The outside dimensions of the 6080A /AN
are shown in Figure 2-2. The Rack Mount Kit is composed of a 5 Y4-inch Rack Adapter
(P/N M05-205-600) and 24-inch Rack Slides (P/N M00-280-610).

Frequency Reference 2-10.

The 6080A /AN normaily operates with an internal reference oscillator. However, if
desired, the 6080A/ AN can be operated with an external reference by setting the rear
panel REFINT/EXT switch to EXT and connecting the external reference to the REF
IN connector. '

CAUTION

When the 6080A/AN is operating on its internal reference, a 10-MHz signal

is present at the 10 MHz OUT connector. To meet the specified radiated

emlssions, this connector must be terminated with a BNG non-sharting dust

cap. A dust cap, JF 478982, is supplied with the 6080A/AN. if a cable is
. connected, it must be a double-shielded coaxial cable such as RG-223
- terminated in a 50-ohm load.

o _ CAUTION
" Qutput spectral degradation occursifthe 6080A/AN is operated oninternal
“reference with an exiernal reference signal applied.

Local and Remote Operation - | o 2-11.

The 6080A/AN output is controlled by either Local (Front Panel) operation or
Remote operation. In the Local operation mode, keys on the front panel are used to
control the 6080A/AN. Inthe Remote operation mode, a IEEE-488 controller is used
to send programring commands to control the 6080A/AN through the IEEE-488
Interface, to query and receive instrument state messages, and to exchange synchroni-
zation signals.

NOTE

To meet the specified radiated emissions, the IEEE-488 connector must
be terminated with a shielded 1EEE-488 cable, such as a Fhike Y8021.

Power-On Sequence 2-12.

When the 6080A/ AN is turned on, a power-on sequence starts. During the power-on
sequence, the microprocessor tests the front panel display, the analog circuitry, the
instrument RAM, and the noavolatile memory containing the compensation and
calibration data, and. The front panel display is tested by lighting all segments for a
brief period as the rest of the self-tests are performed.

1 any of the seif-tests fail, one or more status codes are displayed. Any front panel

enitry that ceurs before the power-on sequence is completed wborts the self-test,and - -

" sets the 60BOA /AN to instrument preset state. The Instrument Preset State is described

- in Appendix A. The power-on self-texs are explained in detail in the Servic: Manual. -

(a)_

-
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. Figure 2-2. A280A/AN Outside Dimensions” .~ -
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Section 3
Slgnal Generator Features

GENERAL INFORMATION - 3-1.

Section 3 is a reference for the functions and locations of the front panel and rear panel
features of the 6080A /AN Signal Generator. Please read this information before
operating the signal generator. Front panel operating instructions are provided in
Section 4, “Front Panel Operation”, and remote operating instructions are provadedm
Section 5, “Remote Operation™,

FRONT PANEL FEATURES 3-2.
Figure 3-1 Shows the front panel and Tables 3-1 and 3-2 describe its features.

Display Features SR , | R - 3-3.

Table 3-] descnbes the dxspla\ features of the front panei

- Front Panel Keys and Connectors _' ’ o - c 3-4.

Table 3-2 describes the from pancl keys and connectors

REAR PANEL FEATURES A '  3-5,
Figure 3- 2 shows the rear panel Table 3 3 descnbes rear panel feawrcs

3
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“ §IGNAL GENERATOR FEATURES

Table 3-1. Front Panel Display Feafur;és

MéDULA'ﬂON

DISPLAY -
FIELD

OINT

AM

iNT

FM

INT
oM

INT

EXT
AM

EXT
DC AM

EXT

FM

TEXT

DCFM._

EXT
oM.

EXT

DC oM

EXT
STEP

%
MHz
kHz
DEV

o rad

A three-digit display, with associated annunciators, used to display the
AM depth, FM/@M deviation, source of modulation signal, modulation
frequency and modulation level. It is alsc used to dzsplay active error
codes and status codes.

Indicates that the internal modulation osciliator signal is amplitude
modulating the 6080A/AN.

Indicates that the internal modulation oscillator signal is frequency
modulating the 608CA/AN.

Indicates that the internal modulation oscillator signal is phase modulating
the BOBCA/AN.

Indicates that the internal modutation oscillator signal is puise modulating

the BO8CA/AN.

' Indicates that the GOBCA/AN is amplitude modulated by the signal

connected to the AM MCDULATION INPUT connector, AC coupled.

Indicates that the 60B0A/AN is amplitude moduiated by the signal
connected to the AM MODULATION INPUT connector, DC coupled.

Indicates that the 8080A/AN is frequency modulated by the signal .

. connec;ted 1o the FM/GM MODULAT]ON INPUT connector AC coupled

" Indicates that the G0BCA/AN is DG {requency modulated by the signal

connected to the FM/OM MODULATION INPUT connector.

indicates that the SOBGAJAN is phase modulated by the signal connected

- to the FM/@M MODULATION INPUT connector, AC coupled.

Indicates that the BOBCA/AN is phase modulated by the signal connected
to the FM/M MODULATION INPUT connector, DC coupled.

Indicates ihai the BOBOAJAN is pulse modulated by the signa! connected
MODULATION INPUT connector.

Indicates that the Step Size Entry, and Step Increment and Decrement
keys affect the displayed Modulation parameter.

Indicates that the value displayed is the AM Depth in percent.

Indicates that the vaiue displayed is the FM Deviation in MHz, kkz, or Hz.

e Indicates :hatthe value d;sp ayed is %he Phase Modu%at;on Sewazlon in
_radlans :

3-3



. SIGNAL GENERATOR FEATURES

_ Table 3-1. Front Panel Display Features {conti)

' LO RATE

AM HI
AMLO
FM HI
FMLO
V MOD LEV

. MHz
kHz
MOD FREQ

FREQUENCY
DISPLAY
_FIELD

STEP

REL T
. frequency. .

" sPCL

SWP

AMPLITUDE
DISPLAY
FIELD

STEP

dBm

oy !nd}ca‘es 1hal the d!spl

"fffkndmswqthaﬁheSVVEEP<3Nx3Fr..ysappwxoa

Indicates that the value dxsplayed is the !arget Eevel in dBm when

pedormmg a level calibration/compensation procedure
Indicates that the BoacA/AN'is in low-rate FM modulation mode.

Indicates that the external AC AM modulation signal is more than 2%

~ above the nominal 1V peak requirement for calibrated operation,

Indicates that the external AC AM moduiation signal is more than 2%
below the nominal 1V peak input requirement.

Indicates that the external AC FM modulation signal is more than 2%
above the nominal 1V peak requirement for calibrated operation.

Indicates that the external AC FM modulation signal is more than 2%
below the nominal 1V peak input requirement.

Indicates that the value displayed is the Peak Modulation Cutput Levei:

_in Volts.

. Indicates that the value dispiayed is the Modulation Frequency in MHz,

kHz, or Hz.

A s:gﬂed ten-digit display with fou; annunciators, used to dlspiay the RF

Frequency parameters of the BOBOA/AN. It is aiso used o display Special

Function codes, status codes, or storedfrecalled memory location codes.

Indicates that the Step Size Entry and the Step Increment and Decrement

_ keys affect the RF frequency.

Indicates that the diisp]éired f{équency is refative o a reference

“Indicates certain Special Functions are enabled that are not otherwise _

annynciated, Pressing the [SPCL] key causes the gnabled Special
Function codes o be displayed.

Indicates that the SWEEP ON/OFF keys apply to frequency sweep.

A signed three and one-haif digit display, with eight annunciators, usedto
display the RF Amplilude parameters of the 60BOA/AN. It is also used

to displey status codes.

Indicates that the Step Size Entry and the Step Increment and Decrement
keys aifect the RF amglitude.

ayed afnpmuﬂ.: iS re¥ 2:ve 10 a reference amphlude

ﬂude sweep

d

!
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» SIGNAL GENERATOR FEATURES

" Table 3-1, Front Panel Display Features (cont)

dBf

dB

dBm

vV
gV
mV

- dB
mV

dB

kY

EMF

STATUS

DISPLAY

COMP

VGO -

ouT

CAL

SWEEP

MAN

5GL

AUTO

ASYM

. EXT REF

- OVEN COLD |

indicates that the displayed amplitude is in decibels relative ta one
femicwatt.

Indicates that the displayed amplitude is in decibels relative to a
reference amplitude, or is a step size value, a sweep increment value, or
a sweep width value.

indicates that the displayed amplitude is in dec:bels raiatsve io one
milliwatt,

Indicates that the displayed amplitude is in volts, microvolts, or millivoits,

Indicates that the displayed amplitude is in decibels relative to one

millivolt.

" Indicates thal the displayed amphtude is in decibels relative to cne
m;crovolt

Indicates that the displayed‘ampliwde is in EMF units.

The status display fieid is composed of 17 annunciaters and a ye%low .
LED, used to denote the status of the BOBOA/AN, : :

Indicates that a compensation procedure is in progress. Flashes when

the rear panel CAL|COMP switch is set to 1 (ON).

Indicates that a coarse loop, sum loop, or subsynthesizer compensation
procedure is in progress. :

Indicates that an output compensation procedure Is in progress.
Indicates that an aitenuator compensation procedure is in progress.

Indicates that a calibration procedure is in progress. Flashes when the
rear panel CALJCOMP switch is setto 1 {ON]).

Indicates that a sweep is aclive.
Indicates that manual sweep mode is aclive,
Indicates that single sweep mode is active.

Indicates that auto sweep mode is active.

Indicales that the 808CA/AN is configured lo sweep in asymmelric mode.

Indicates thatthe rear panel REF switch is m the EXT (exiernal) position.

Indn ates ovene l;me base osciiiators hav‘; nct stabilized.

3.5



“SIGNAL GENERATOR FEATURES

- Table 3-1. Frent Panet Display Features {cont)

- REJENTRY

STATUS

RF OFF

ADDR

SRQ

Yellow LED

REMOTE

Flashes when an invalid entry is made. -

Indicates when the 6080A/AN is operating outsida its specified range.

.. Flashes when a hardware-limited or a hardware fauli condition is
 detected.

indicates that the RF OUTPUT is disabled.

Indicates that the BOSGNAN is in the remote (_IEEE-488 Interface) mode
of operation,

!ndscates that the SOBDA!AN is addressed to listen or talk on the
IEEE-488 interface.

Indicates that the 6080A/AN has asserted the IEEE-488 SRQ signal.

When illuminated, indicates that the 8080A/AN is in the standby state and

- Is connected to the power mains. The LED is off when the 6080A/AN is

operating,

3

3l
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“ SIGNAL GENERATOR FEATURES

Table 3-2. Front Panel Keys and C}gﬁpeq{ofél |

@

MODULATION
ON/OFE

" Used 1o select type and source of modulation. Wrth the exception of the

400/1000 key, these keys operate as mdepender! push-on/push-off

_switches for the given modulation.

Enables internal amplitude modulation,

- Enables external AC-coupled amplitude modulation using the signal
~ applied to the AM MODULATICN INPUT connector.

Enables external DC-coupled amplitude moduiatlon usmg the signal
applied to the AM MODULATION INPUT connec:or

. Enables internal frequency or phase m_odu!aiion.

Enables external AC-coupled frequency or phase modulation usmg the

" signal applied fo the FM/GM MODULATION INPUT connector,

Enables external DC freqaency or phase modulation using the signal

. applied to the FM/AOM MODULAT&ON INPUT connector,

Toggles the internal modulation oscillator frequency between 400 and
1000 Hz. Used as an alternative 10 ihe MOD/FREQ key and data inpuz.

' Enab!es extemaf pulse modulaticn using the 5|gnal applied to the

MODULATION INPUT connector

MODULA‘_HON T

INPUT

FMISM

FUNCTION

SPCL

A BNC connector for input of a 1V peak, exteinal AM modutation éign_al.

A BNG connector for input of a 1V peak, exteinal FMAOM modulation

signal,

A BNC connectlor for input of a 1.5V peak, external pulse modulation
signal,

These keys are used to sefect a function parameter o be entered or
edited. When pressed, the bright digit appears in the conresponding
display figld of the se!emed function.

Enables the Special Function mode. Special {uncticns are enabled and
disabled by using the DATA keys to enter a two-cr-three digit numeric
cods. Refer 1o Section 4F, “Special Functions” for a detailed descnptlon
and a list of the special functions,

Sefects the RF fr.equen.cy‘ - arameter o b programmed,

V[FREQ’
< AMPL

' ‘ Selects the PF‘" amplitus: parameter 1o be programmer,

X



. SIGNAL GENERATOR FEATURES

3-8

Table 3-2. Front Panel Keys and Connectors (cont)

FRRiarMt

]
pij
m
o]

FUNCTION
MODIFIERS

STEP

SWEEP
1l

SWEEP

ﬂ §

DATA

MEMORY
_ OPERATIONS __ .

sTQ

'

RC:

{00

ﬂ |
T
ki

Selects the amplitude modulation (AM} depth parameter 1o be

. programmed.

Selects the frequency or phase modulation (FM or @M} deviation
parameter to be programmed.

Selects the modulation frequency parametar to be programmed.

Selects the modulation lavel parameter to be programmed.

After selecting cne of the six functions, pressing this key displays the step

size for the parameter and allows a new step size {o be entered. The
STEP up or down (increase or decrease) keys are enabled forthe
selected parameter,

Alter the frequency or amplitude function has been selected, pressing this
key displays the sweep width for the functicn and allows & new sweep
width 1o be entered. The SWEEP mode keys are enabled for the selected
iuncnon

© Afier the frequency or amplitude function has been selected, pressing this
. key displays the sweep mcrement for the function and allows a new sweep
" increment to be entered The SWEEF’ mode keys are enabl ed {or the

selected function.
A 10-¢igit (plus sign and decimal key) keypad used for entefmg a

parameter valus, the Special Function code, or a memory recali/store
location,

Used with the DATA keys 10 store the current instrument state in a

. memory location. Memory locations 01 through 50 are available, When

used in conjunction with any of the six FUNCTION keys, a single function
parameter czn be stored.

Used with the DATA keys to recall an instrument state from a memory
location. Mamory locations 01 through 50 are available for storage of
instrument states; memory location 98 contains the Insirument Praset
State (Described in Appendix A). When used in conjunction with any of
the six FUNCTION keys, a prevaously slored single function parameter
can be recalled. . T
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. SIGNAL GENERATOR FEATURES

- Table 3-2. Front Panel Keys and Cennectors {cont)

@

@

| sea |

UNITS

1

MHzIV

[ kHz! mv

HzLv

a | dB(m} |

- Sequentially recalls, in increasing location order, the instrument states

stored in memory. While the SEQ key is pressed, successive memory
locations are displayed. When the key is released, the location last
displayed is recalled. Pressing RCL followed by [ - ] sequentially recalls,
in decreasing order, the stored insirument states.

These keys, with the exception of CLRA.CL, serve as the terminator of a
lunction parameter entry. The units keys are also used for Amplitude Unit
Conversion and FM/AOM Unit Conversion.

Used with the FREQ, FM/OM, and MOD FREG function keys to program
the parameter data in units of MegaHentz. Used with the AMPL and MOD
LEV function keys 1o program the parameter data in units of Volts. Used
with the Pulse Width entry Special Function to program the parameter
data in units of microseconds. :

Used with the FREQ, FM/@M, and MOD FREQ function keys 1o program
the parameter dala in units of kilohertz, Used with the AMPL and MOD/
LEV function keys 1o program the parameter data in unils of miilivolts.
Used with the Pulse Width entry Special Function to program the

. parameter data in units of milliseconds.

Used with the FREQ, FM/OM, and MOD FREQ function keys to program
the parameter data in heriz. Used with the AMPL and MOD LEV function
keys 1o program the parameter daia in units of microvolts, Used with the

- Pulse Width entry Special Function to program the parameter data in

units of seconds.

‘Used with the AMPL function key to program the parameter data in terms

of decibels relative 1o one milliwatt or to an alternate reference if selected
by Special Function. Used in relative amplitude mode or with the STEP,

- SWEEP/WIDTH or SWEEP/INCR function modifier keys to program }he'

%% rad

! : ]
CLRILCL

SWEEP CN/OFF

parameter data in units of decibels ratio,

Used with the AM funclion key to program the parameter data in units of
percentage of AM depth. Used with the FM/@M function key to program
the parameter data in units of radians of @M deviation.

When the 6020A/AN is in local operation, this key is used to clear an entry?
and return the 60BOA/AN to the last valid state. When the signal generator”
is in remote operation, this key is used to return local control. -

These keys are used to enahle or disable a sweep mode. The keys
operate as inu-pendent puch-on and push-off switches for the given
sweap mede.

Used to enable or disable manuzl sweep mode. The edit knob is used to
mave up or down within the sweep range for the sefected sweep funciion,

Used to enab’z or disable aulo sweep mod - The 60804 N repetitively
progresses through the sweep range for the selected swasp function.

[#%]
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Table 3-2. Front Panel Keys and Connectors {cont)

@

®

®

000

®

~ EDIT
(<
EDIT KNOB

STEP

(<]

STATUS

. MOD QUTPUT

" RF CONNECTOR

RF OUTPUT

. POWER

These keys are used to pesition the bright digit within a display field. Both
keys repeat while they are pressed.

Moves the bright digit one digit {o the left in the active display-field.
Moves the bright digit ona digit to the right in the active display field.
Used to increase or decrease the bright-digit value. The bright digit is
moved fo the desired dispiay field by pressing the one of the FUNCTION
keys.

These two keys work in conjunction with the STEP Function Modifier key.
Both keys repeat while they are pressed.

Used o increment the function parameter with the STEP annunciator lit in

the display fieid by the programmed step size.

Used to decrement the function parameter with the STEP annunciator it in
the display field by the programmed step size.

Used to display a Rejected Entry (REJ ENTRY annunciator flashing) or

Status codes in the display fields.

- A BNC connecior for autput of the internal moduazibn oscitlator signal.

A standard Type "N" connaector for output of the B080A/AN RF signal.

A push-en/push-off key (with a corresponding RF OFF ON/OFF

- annunciaior in the STATUS display field) that controls the RF output of the
- BOBOAVAN. .- S B

A push-on/push-to-standby detent switch that enables ling power to the
BOBOA/AN or enables standby power..
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- SIGNAL GENERATOR FEATURES

" Tabie 3-3. Rear Panel Features o
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AC INPUT

REF INT/EXT. .

10 MHz OUT

REF IN

IEEE-488
CONNECTOR

AUX

CAL{COMP

SHIELD
-4

Permits operation from 115V or 230V, £ 10%. The number visible through
the window on the selecior card indicates the nominal line voltage 1o which
the B080DA/AN must be connected. The line voltage is selacted by orienting

~ the selector card appropriately. A 2-ampere fuse is required for 115V
o operanon and a 1-ampere fuse is required for 230V operation. '

This switch is for selection of the GOBOA/AN !requenq referance. When
set to INT, the 6080A/AN operates on the 10-MHz internal reference. The
internal 10 MHz reference signal is available at the 10-MHz OUT connec-
tor. When set 1o EXT, the 608CA/AN reference is a 1-, 2-, 5- or 10-MHz
signal appfied to the external REF N connector.

This conneclor {BNC) prov:des at0 MHz reference s:gnai o external

. devices.

. This connector {BNC} is present 1o accept a 1 MHz, 2 MHz, 8 MHz, ora

10 MHz 0.5 to 2V rms sine or square wave signal into a nominal 50 chm
termination.

This connector allows remote operatlon of the SOBONAN via the IEEE-488
bus.

This connector (8-pin D-Subminiature) is for output of the sweep z-axis

blanking/penlift, sweep DAC, and for remote control of bright digit and
‘memory sequence up and down operanons See Appendix F for the
) pmout dsagram _ :

. This switch, when set to 1 {ON) enables the SOSOA/AN 10 run clcsed-case
cahbrat:an and compensanon procedures

This switch connects the shield of the JEEE-488 connector and cable to
ihe instrument ground. - -~
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| B ~ Section 4.
Front Panel Operation

INTRODUCTION | | 41,

Section 4 describes general front panel operations of the 6080A/ AN. (The front panel
features are described in Section 3.) )

Wonieetid

Each of Sections 4A through 4G describes procedures that are specific to one area of

signal generator operation. A description of the front panel keyvstrokes and the
3 . equivalent remote (IEEE-488.2) mnemonic commands are provided. For more
information on the programming the signal gcnerator via the IEEE-488 bus, refer to
Section 5, “Remote Operation™ :

¥y - PARAMETER ENTRY AND MODIFICATION | a2

© The six primary parameters of the 6OSOA;’ AN Signal Generator (RF frcquencv? RF
- amplitude, amplitude modulation (AM) depth, frequency/phase modulation
o (FM/@M) deviation, modulation frequency and modufat;on fevel) may be 1nci1wdua!ly

. changed by any of three methods e

[

[

® Parameter Entry
: & Bright-Digit Edit
' & Step Increment/ Decrement

" “Each of these methods accomplishes the same result, but each method is particularly
suited for a specificapplication. Forexample, establish an initial parameter value with
the Parameter Entry method, then adjust that parameter with the Bright-Digit Edit or
Step Increment/Decrement methods. '

Parameter Entry | , 4-3.

The sequence of a Parameter Entry is:
1. Select Function

Select one of the six functions using the FUNCTION keys. The bright digit
appears in the corresponding display field. The presence of the bright digit in the
display field indicates that the selected function parameter is ready to be
programn&ed or changed.

) —_ o ” Emer de

. ‘Enier the numeric data with the DATA keys. The numerics dppeax b the selected
“display ficld. The b: ' ;ht digit is ¢ff when numeric data is being enfered,




FRONT PANEL OPERATION

*

3. Select Unit
Select a UNITS key. This gives the numeric data its absolute value and causes the
microprocessor to verify that the entered value is within allowable limits and to
program the 6080A /AN to the new state. The bright digit is redisplayed.

Once a function is selected, it remains in the active programming mode until a new

" function is selected. Parameter data for a selected function must be followed by a unit

value and must be within the allowable range for the function. If the data is not within
the allowable range, the display field flashes, and the REJENTRY status annunciator
flashes. A rejected entry does not affect the output of the 6080A / AN. The output of the
6080A /AN remains at its previous values until a new value is accepted.

Function parameter entry may be terminated at any time by the m key or by
selecting another function.

In Remote Mode, parameter entry commands are provided for e;ach of the six
functions. Refer to Section 5, “Remote Operation” for more information.

Bright-Digit Edit | . R a-a.
The sequence of a Bright-Digit Edit is:

1. Select Display Field

Select one of the six functions using the FUNCTION keys The bnght digit
appears in the corrcspondmg d:splay field.

2. Posmon Bright Dlglt

decade of resolution.

Usethe (<] or [ [>] EDIT keys to position the br;ghtmgit to the des:red'

3. Change Bright-Digit Value

... .Use the knob to increase (turn ciockwxse) or dccreasc (turn counterc!ockmsc) the
" value of the bright digit. - '

The position of the bright digit within adisplay field is retained when the bright digit is
moved from one display field to another and back to the original field. Note that each
of the functions that shares the MODULATION display field (AM Depth FM/éM
Deviation, Modulation Frequency and Modulatxon Level) maintain a umque copy of

the bright digit position.

The bright digit is turned off while Manual Sweep is active. Refer to Section 4E,
“Sweep” for more information.

An edit operation is ignored when the result would cause the value of the edited
parameter to exceed its programmable limit.

In Remote Mode, both bright digit positioning dnd ed;tmg commands are provided for

. each of the six functlons Rcfer to Sect;on 5, “Rcmote Operanon” for more
- znformatxon S :
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FRONT PANEL OPERATION

Step Increment and Decrement ' _ 4-5,

The sequence for step entries is:

1. Select Step Field

Sélcct the field 1o be changed stepwise using one of the FUNCTION keys, followed
by the [ster | key to enable the step size entry.

2. Enter Data
Program the numeric step size using the DATA keys.
3. Select Units
‘Select a UNIT key to give the data its absolute value.
4. Step Function Parameter
The parameter can now be changed in increments of the step size using the @
or [X7 ] STEP keys. Thestep size for a given function remains in effect until a

new step size is selected.

While the { ST : key is pressed, the display field of the selected parameter shows the

—

~ . step size. The STEP annunciator is lit in the display field affected by the | ster | key.

The repeat rate of the | A oor | 7 |- STEP keys may be changed to a faster or

[ |

.. slower rate (a medium repeat rate is the default) with a Special Function. Refer to
 Section 4F, “Special Functions” for more information.

A step increment or decrement is ignored when the result of that step would cause the
value of the stepped parameter to exceed its programmabie limit.

In Remote Mode, both step entry and step up/down commands are provided foreach
of the six functions. Refer to Section 5, “Remote Operation” for more information.

4-3/4-4
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Section 4A
RF Frequency

INTRODUCTION | 4A-1.

Section 4A describes the procedures for programming the RF frequency and the
associated parameters of RF {requency.

" RF FREQUENCY ENTRY : - 4A-2,

The RF frequency can be controlled with the FUNCTION-DATA-UNIT entry'
sequence. The frequency display is a fixed-point display in MHz. Pressingthe | rrea

key moves the bright digit to the FREQUENCY dlsplay field and piaces the .

60805\ fA\‘ in thc RTF frequency entry mode.

RF FR‘E‘EOU_ENC_Y
" RANGE ' RESOLUTION -

0.0110 1058 MHz tHz

L SYNTAX: e
D -Numeric Data--  (lv]
‘—\{Mzwj

EXAMPLE: Set RF Frequency 1o 10.7 MHz

FRONT PaneL:  [Free) (3 o 1 () (] [wsarv]

REMOTE: FREQ10.7 MHZ

RF FREQUENCY STEP ENTRY | 4A-3.

The RF frequency step size can be selected for entry by gréssing the {Fmea | key,
followed by the [swer | key. As long as the | srer | key is pressed, the step size is
displayed., Upon entering a new step size, the value is held momentarily in the

FREQUENCY display field.

4A-1



FRONT PANEL OPERATION
-RF, FREQUENCY

tE

RF FREQUENCY STEP SIZE

RANGE RESOLUTION

0 101056 MHz 1Hz

. SYNTAX:

{_EE?E] 'El—?;j -- Numeric Data--

Hrp¥

EXAMPLE: Set RE Frequency Step Size to 163 kHz

FRONT PANEL: [ereo J Dsvee J [0 1[0 ] [(3 ] [warsw)

REMOTE:  FREQ STEP 103KHZ

- RF FREQUENCY RELATIVE MODE . R o 4A-4,

4n

The RF frequency relative mode is useful for establishing a reference frequency and

- then changing the output relative to that reference. Setting a reference is done by

programming the RF frequency to the desired value, and then enabling the relative
mode using a Special Function command from the front panel, or with the
FREQ_REL command from Remote. This causes the REL annunciator to light in the
FREQUENCY display field and the dlspiayed value to become zero. The 6080A /AN
output does not change during this operation. In the relative mode, the usual means of

- parameter modification may be used: Functzon Entry, Br1ght-D1g1t Edit, or Step

Increment/Decrement.

" Inthe relative frequency mode, the output RF frequency is the sum of the reference and

the displayed frequency. The output RF frequency can be displayed by pressing the

rrea | key. From Remote, the output frequency can be queried with the FREQ_ABS?
command, and the reference frequency can be quencd wath the FREQ_BASE?
command. .

Relative mode may not be enabled or disabled while sweep is active. See Section 4E,
“Sweep” for more information.

SYNTAX:

FRONT PANEL REMOTE
Turn Relative Frequency Off [spec j {2 ] L‘EJ FREG_REL OFF
Turn Relative Frequency On . {sper ) L"’___] Lo} FREQ_REL ON




EXTERNAL FREQUENCY REFERENCE

" FRONT PANEL OPERATION

RF FREQUENCY

4A-5,

The 6080A/AN normally operates on a 10-MHz internal reference oscillator,
However, if desired, the signal generator can be operated on an external reference by
setting the rear panel REF INT/EXT switch to EXT and connecting the external
reference to the rear panel REF IN connector. The standard external reference
frequency is 10 MHz.

An external reference frequency other than 10 MHz (specifically, 1, 2, or 5 MHz) can
also be selected. The default alternate reference frequency is 5§ MHz. See the
6080A AN Service Manual for setting the 6080A/ AN touse a 1- or 2- MHz reference
frequency. ' ‘

To configure the 6080A/AN from the front panel to use an external reference
frequency other than 10 MHz, a Special Function command must be used. From
Remote, the EXTREF_FREQ command must be used. This configuration is in effect
whenever the rear panel REF INT/EXT switch is set to EXT.

SYNTAX:
- FRONT PANEL REMOTE
Select Standard (10MHz} peeec ] (7 J U8 120 ) | EXTREF_FREQSTD
Exiernal Reference Frequency
. Seleet Alternate External (e IET L] EXTREF_FREQALT
Reference Frequency ' o S

" RF FREQUENCY BANDS | s

All 6080A/AN RF frequencies are synthesized from a fundamental frequency in the
range of 480 to 1056 MHz. This fundamental frequency is divided or heterodyned to
produce the programmed output frequency. The frequency bands of the 6080A/AN
are shown in Table 4A-1.

- Tébie 4AT SCSOA;’AN Frequency Bands

TYPICAL TYPICAL  SPECIFIED DIVIDE
BAND FREQUENCY RANGE FREQUENCY RANGE RATIO
DESIGNATION (MHz) (MHz)
£1-15 01 - 14.999999 5 - 14.999959 Het
15-32 15 - 31.899999 15 - 31.999999 32
32-64 32 - 63.999963 32 - 63.999999 18
64-128 . 64 - 127.999969 64 - 127.999999 8
128-2586 128 - 255999999 128 - 255.999999 4
256-512 256 - 511.999999 256 - 511.999099 2
512-1056 512 - 1056.000000 512 - 1024.000000 1

4A-3 724
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o Séction-‘iB
RF Amplitude

INTRODUCTION 4B-1.

Section 4B describes the procedures for programmmg the RF amplitude and the
associated parameters of RF amplitude.

RF AMPLITUDE ENTRY 4B-2.

The RF amplitude can be controlled with the FUNCTION-DATA-UNIT entry
sequence. The amplitude display is fixed point for dBm and dB units and is floating
pomL for voltage units. The selected unit is retained until a numeric entry is terminated
with the alternate unit, the display units are converted (refer to the headmg “RF

. Amplitude Units Conversion™ in this Section), or an aiternate dB unit is selected by '

Special Function (refer to the heading “Alternate dB Reference Units Selection™in this

© Section). Pressing the [ awec ' function key moves the bright digit to the
' ~A\‘[PLITUDE dxsplay field and places thc 6080A/AN in the RF‘ Amplitude entry

mode.
RF AMPLITUDE
RANGE  RESOLUTION
14710 +20dBm  0.1dB8m
0nVic 224V 3 digits
SYNTAX:
[E‘ED - Numeric Data --
()

EXAMPLE: Set Amplitude to -7.5 dBm.

FRONT PANEL: (o) (=3 (70 ) (5] o)

REMOTE: AMPL-7.5DBM

413-1



FRONT PANEL OPERATION

RF FREQUENCY

4B-2”

RF AMPLITUDE UNITS CONVERSION _ 4B-3.
Conversion of a displayed RF amplitude quantity from dBm units to voltage units or
from voltage units to dBm units is performed by selecting the Amplitude function, then
pressing the desired unit key. The output of the 6080A/ AN does not change during
these operations. The display units remain in effect until a numeric entry is terminated
with an alternate unit or the display units are converted by reversing the procedure.
AMPLITUDE UNITS CONVERSION:

v = zo{dBm ~ 13.8520.G
dBm = 13.0 + 20.0 log:o(V)
SYNTAX: ,_ - ,
TOCONVERT  FRONT PANEL . REMOTE |
dBmto Volts AMPL_UNITSV .. -
Volts to ¢Bm’ © AMPL_UNITS DBM

' ALTERNATE DB REFERENCE UNITS SELECTION 4B,

Ifthe RF amplitude is dfﬁplayed asadBm quantity: alternate units of d BrriV, dBuV,or
dBf may be selected. Selection of an alternate dB reference does not change the output

... .of the 6080A/AN. The selected alternate units are retained when changing to or from
- voltage units, and remain in effect for any Amplitude entry terminated with the
unit key. ' ' : S

 To select an alternate dB reference u;iit from the front panel, a Special Function
.command must be used, To select an alternate amplitude unit from Remote, the

alternate amplitude unit is specified as the unit terminator for the AMPL command.
See Section 5, “Remote Operation” for more information.

ALTERNATE AMPLITUDE UNITS: ™

dBmV =dBm + 47.0
dBV=dBm + 107.0
dBf =dBm + 120.0

SYNTAX:
FRONT PANEL REMOCTE

Select dBm Units [ e ) [:B“j L] o] AMPL <numeric values DBM
Select dBmV Units = 1] AMPL <numeric values DEMV
Select dBpV Units Ce103a] 2]  AMPL <numeric values> DBUV
SelectdBiUnits (=] (3] (0] (37 AMPL <numeric values DBF

{
i
;
3

&



FRONT PANEL OPERATION
RF Fnsousucv

| umt—:ammmeo OUTPUT (EMF) MODE S T s g,

’ . When enabied unterrnmated output mode (EMF units) causes amplztude valuestobe
) doubled for voitage units, or offset by 6 dB for dBmV or dBuV units. This includes the
) : displayed amplitude, the base amplitude (if the relative amplitude mode is on), the
amplitude sweep increment (if in volis), and the amplitude sweep width (if in volts).
This also includes all imits to the amplnude values. The unterminated output mode
3  has no effect if the displayed quantity has units of dBm or dBf.

- To seicct the Unterminated Output Display mode from the front panel, a Special
Function command must be used. To select the mode from Remote the

AMPL__EMFOUT command is used.

Enabling this mode has no effect on the 6080A/AN output The EMF units are
retained when changing to or from voltage units, and remain in effect for any
Amptlitude entry based on a voltage unit.

T Disabling this mode may change the GOSGA/AN output since resolution may be lost.
' For example, an RF amplitude of 201 mV programmed when in the unterminated
output mode will be converted to 100 mV, not 100.5 mV when the mode is disabled.

© EME UNITS CONVERSION:
R N o EME dBmV = dBmV + 6 dBmV

- o EMFdBuV= dBV4+6dBV. - -
do ' TEMEVL. 2V

SYNTAX:

[ SRS

. FRONTPANEL . . REMOTE

Normal Amplitude - - &c:,l Leld [__J L_J_ AMPL_EMFOUT OFF
Display Mode T '

]

Unterminated Output ~ (#5) (31 [(33(3])  AMPL_EMFOUTON -
Display Mode )

LIS TS



FRONT PANEL QPERAT!ON

RF FREQUENCY

L

"48-13.

RF AMPLITUDE STEP ENTRY o e SABE

.....

The RF amplitude step size can bc seIected for entry by prcssmg the m key,
followed by the [stee | key. As long as the [ srer - key is pressed, the step size is

~ displayed. Upon emermg a new step size, the value is held momentarily in the

AMPLITUDE display field. Step Increment/Decrement operauons are rejected

‘unless the umts of thc amphmde and amphzude step match

Notethat 0.0} dB resolution is avaxiab!e for ampluude step sizes less than 20.0dB,even
thoughthe RF amplitude is always displayed with 0.1 d B resolution. Inthe event that a

_ step size with 0.01 dB resolution is selected, stepping the amplitude up or down may

cause the display to become inconsistent with the actual amplitude. Parameter entry of
a new RF amplitude will always zero the 0.01 dB digit; however, bright-digit edit
operations retain the 0.01 dB resolution.

RF AMPLITUDE STEP SKZE

RANGE - - _ RESOLU_TIQN :
0.00 to 19.99 dB © " 0.01dB
20.0 1o 187.0dB .0.1dB
OVic224V 3 digits
SYNTAX:
(s ] .. Numeric Data - @ 7
'
iwlmvz

Hri
- EXAMPLE Se: Amplitude Step Slze to 6 dB8.

FRONT PANEL: m (e} (o] (8] (o]
- REMOTE: AMP_L_STEF’_fS DB

RF AMPLITUDE RELATIVE MODE . L - aB-T.

The RF Amplitude Relative Mode is useful for establishing a reference amphtude and
then changmg the output relative to that reference. Settmg a reference is done by
programmmg the RF amplitude to the desired value and then enabling the relative
mode using a Special Function command from the front pane] or with the
AMPL_REL command from Remote. This causes the REL annunciator tolightin the
AMPLITUDE display field and the displayed value to become zero. The 6080A/AN
output does not change during this operation. In the relative mode, the usual means of
parameter modification may be used: Functlon Entry, Bright-Digit Edit, or Step
Increment/Decrement,

In the relative amplitude mode, the output amplitude is the sum of the reference and
the displayed amplitude when the reference and the éisp]ayed quantities have thesame
units. The output amplitude may be displayed oy pressing the {anel ] key. From

Remare, the output amplitude can be queried with the AMPL_ABS? command and

the rer- rence ampliitude can be queried with the AMPL_BASE? command.

S idst



FRONT PANEL OPERATION
. RF FREQUENCY

o danenind

~ Note that a reference amplitede having dBm, dBmV, dBuV, or"dBf units will be

: - converted to a dB (rauo) value, so that the displayed Value retains-the units of the

- reference; the output is the dxsplayed value scaled by the reference value. With mixed

* units (voltage and dB), the output amplitudeisthe voltage value scaled by the dB value.
With voltage units, the output is the sum of the reference and the displayed values.
Table 4B-1 illustrates the allowed combinations of reference and displayed amplitude,
and shows how the amplitude values are interpreted with the reianve amplitude mode
enabled. :

Relative mode may not be enabled or disabled while sweep is active. See Section 4E,
- “Sweep” for more information.

SYNTAX:
: FRONT PANEL REMOTE
Disable Relative Amplitude ENENETE AMPL_REL OFF
__Enable Relative Amplitude EXS N ENREN AMPL_REL ON

EXAMPLE: Compensate for exiernatl gain or joss. A +10.0 6B gzin amplifier is
connected {0 the output of the S080A/AN. Program the 8080A/AN {o
displayed the boosted output level using Relative Amplitude.

FRONT PANEL: Press the foliowing keys to program the 8080A/AN to -10 dBm.
The output of the amplifier is 0.0 ¢Bm

-ﬁ:.ﬁ&%‘
"} ’ ' - - o -1 AMPL | --} 1 <O] ciB(m);
: Press the {olicwmg keys o select Helatwe Amyittude The
BOSOA/AN dssp!ay now re:lec’s the amp..uer output {0.0 dBm].
fre} {3 (0]
REMOTE: AMPL 10.0 GBM; AMPL_REZL ON
Table 4B-1. ﬁéiative‘Amp'lituc.!e Unit Combinations

~AMPLITUDE . REFERENCE - DISPLAYED - , -

WHEN RELATIVE AMPLITUDE AMPLITUDE QUTPUT AMPLITUDE

MODE ENABLED UNITS UNITS ! ameL - PRESSED)
dBm . dB dBm dBm (displayed) + ¢B {reference)
dBmV dB dBmV dBmV {displayed) + dB {reference)
aBuV dB dBpv dBuV (displayed) + dB (reference)
¢Bt . 4B dBf dBf (displayed) + dB ({reference)
dBxx* dB voltage voltage {displayed) x dB (reference)
voltage voitage dB voltage {referenced) x ¢B (displayed)**
voltage voltage voltage voltage {displayed) + V {reference}™”

* Any dB-based units (Le. dEm, ¢BuV, dBmV, ¢EI).
** Units conversion of the displayed amplitude is not aliowsd when the reference amplitude has Voltage
) L _ units, since an zbsclute quaniity (Volts) cannct be convaried 1o a ratio {dB).

4B-6



" FRONT PANEL OPERATION,

"RF FREQUENCY

4B-6

RF OUTPUT ON/OFF : : ...~ 4B-8.

The RF output of the 6080A/AN is controlled using the RF OUTPUT IONIOFFﬁ key
from the front panel and the RFOUT command from Remote. Note that turning the

‘ 'RF Output on resets the Reverse Powcr Protcctzon (RPP) cucunry 1f it has been

tripped.

Pressing the RE QUTPUT [oworr! key will alternately turn the output off and on.
When the RF output is off, the RF OFF annunciator is lit. The amplitude setting when
the RF is turned off is restored when the output is turned on again. The displayed
amplitude is not changed when the output is turned off.

SYNTAX:
N FRONTPANEL ~ REMOTE
Turn On RF Output RF OQUTPUT RFOUT ON
{RF OFF annunciator on)
Turn Cif RF Output RF OUTPUT RFOUT OFF
(RF OFF annunciator off) - o
RF. AMPL!TUDE BANDS ‘ - 4B-8,

Amplitude settmgs for the 6080A/AN are achleved by cascadmg the RF output
through a series of attenuators for coarse control and through a DAC for vernier
control. The attenuator series consists of a single 6-dB section, a single 12-d B section,

Y. and five 24-dB sections. When Amplitude Modulation (AM) is enabled, the amplitude

band switch points are shifted down by 3 dB. Table 4B-2 depicts thc amplitude band
dmsxons of the 6080A /AN in dBm units.

' Table 4B-2 RF Amplitude Bands

o . AMPLITUDE INdBM = .
A OFF T T e S aMoN - -

7.0 . 4200 1 +40 4200
+1.0 +6.9 - C 20 +3.9
5.0 +0.9 N -8.0 -2.1
-11.0 5.9 _ 140 -8.1
~17.0 ~11.3 ~20.0 ~14.1
-23.1 ~17.1 -26.1 -20.1

-29.1 ~232 -32.1 262
—35.1 ~29.2 -38.1 -32.2
—41.1 ~35.2 ‘ 441 ~38.2
—47.1 —41.2 _ ~50.1 442
532 —47.2 —56.2 -50.2
-59.2 -533 —62.2 -56.3

-652 -50.3 . 672 —£2.3 .
-71.2 653 : o .732 - -B83

=772 -3 .7 e03 =743
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RF FREOUENCY

Table 4B-2 RF Amplitude Bands {cont)

AMPLITUDE IN dBM

"AM OFF : AM ON
-83.3 773 —86.3 -80.4
-89.3 -834 -92.3 —86.4
-953  -894 _ © -08.3 -92.4
1013 ~95.4 ‘ T-1044 -98.4
-107.4 ~101.4 ’ ~-110.4 ~104.5
~113.4 -107.5 ~116.4 ~110.5
~119.4 ~1135 ~122.4 ~{16.5
~125.4 ~119.5 -128.4 -122.5
—-147.0 -125.5 -147.0 -128.5
RF AMPL!TUDE FIXED-RANGE MODE ' 4B-10.

When enabled, Amplitude Fixed-Range mode fixes the seiting of the attenuators at the

- given output level. This allows monotonic and nontransient level control over alimited

range around those levels where the attenuators are normally reranged

Fixed-range mode is enabled using a Special Functlon command from the front panel,
or with the AMPL_RANGE command from Remote. The SPCL annunciator is lit
when fixed-range mode is enabled. Fixed-rdnge level control remains in effect only
during Bright-Digit Edit of the AMPLITUDE display field. Other methods of
-changing the output cause the attenuators to rerange if necessary. Changing the RF

. frequency, initiating an RF amplatude sweep, OT enabhng/dmabkmg AM will also .

cause the aucnuators to rerange.

The evcl vernier in ﬁxed range mode has a specified accuracy range of 12 dB around
the point at which fixed-range mode is enabled. If an attempt is made to edit the
amplitude value beyond the range of the vernier, the STATUS annunc;azor will flash,
and the output level will not be guaranteed.

SYNTAX:
FRONT PANEL REMOTE
Disable Fixed-Range [seer] (5 ](2 ] AMPL_RANGE NORMAL
Enable Fixed-Range (=] (s 11 ] AMPL_RANGE FIXED

EXAMPLE: Set the 6080A/AN for monotonic and nontransient amptitude control
(Bright-Digit Edit only) over the range of the vernier level
conirol below 0.25V.

FRONT PANEL: [m) (2 (5] (o] (e} (s ] (0]

REMOTE: AMPL 0.25 V ; AMPL_RANGE FIXED

BRI 4



FRONT PANEL OPERATiON
RF AMPUTUD& :

®

ALTERNATE OUTPUT COMPENSATION MODES ' 4B-11.

‘Alternate otitput compensanon modes are avallable on the 6080A/AN Normally, a
factory-generated set of data which characterizes the output circuitry is applied, and a
factory-generated set of data which characterizes the attenuators is apphed It is
possible to configure the 6080A/ AN to apply the output circuitry compensatxon data
only {no attenuator compensanon) to the output, or to apply no compensation datato
the output. Selecting a compensation mode is done using a Special Function command
from the front panel, or with the AMPL._COMP command from Remote. The SPCL
annunciator is lit when an alternate compensation mode is selected.

- SYNTAX: . .
FRONT PANEL : REMOTE

Apply All Compensation Data  [s=] (8 J (232 ]  AMPL_COMP ALL
Apply No Compensation Data” ENEEHIEN I ER ' AMPL_”COI—\AFs NONE
~ Apply Output Compensation Only GJEd0z2]) - AMPL_COMP QUTPUT

* NOTE: Also disables Level Calibra}icn

SELECT!NG ALTERNATE OUTPUT COMPENSAT!ON DATA ' 4B-12,

- The 6080A/A\3 has provzsxon for user-definable output (output c1rcu11ry) compensa-
. tiondata. Itis possible to characterize the 6080A/AN when the RF outputis connected
through aIengthy or lossy path and store thisdata. The method for generating this data

this is described in the 6080A/AN Service Manual. Once an alternate set has been
loaded, the alternate compensation data can be selected for use using a Special
Function command from the front panel or with the AMPL_CMPDAT command
from Remote The SPCL annuncxator 15 ht when alternate compensation data are

selected.
SYNTAX:
FRONT PANEL REMOTE
Apply Standard Qutput (e} (3 1300 ] AMPL_CMPDAT STD
Compensation Data
Apply Alternate Quiput* | ES L'—*__I L.,{JL:.J AMPL_CMPDAT ALT

Compensation Data

* NOTE: This compansation dala is only applied 1o the Qutput Circuitry.

48-8
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'Se;ction 4C
Modulation

INTRODUCTION | | - 4C-1.
The 6080A /AN Signal Generator offers four modulation capabilities:

¢ Amplitude modulation (AM)
@ Frequency modulation {(FM)
@ Phase modulation (¢pM)

@ Pulse modulation (.} -

The MODULATION ON/OFF keys are used to enable and disable one or more types

- of modulation from internal and external sources. Each modulation key is a toggle

on/off tvpe. Annunciators in the MODULATION display field indicate the enabled

: modulat;on types.

- Various combinations of AM, FM/¢M. and pulse modulation may be enabled in

either internal or external (or both) modes. Some restrictions exist for certain
combinations: :

~ @ FM and ¢M are always mutually exclusive =~

® External AC and DC modes of each modulation form are mutually exclusive,

It is easier to understand by considering AM, FM/¢M, and pulse modulation as three

- separate groups, where FM and ¢M are mutually exclusive members of a single group.
- While interactions and exclusions exist within each group, there are no interactions

between groups. In other words, no combination of AM on/off modes ever interacts
with FM/¢M on/off modes, or pulse modulation on/off modes.

The MODULATION display field is shared by amplitude modulation depth,
frequency/phase modulation deviation, modulation frequency, and modulation level,
Since there is only one modulation display, the displayed modulation parameter is
determined by the last modulation FUNCTION key pressed.

MODULATION, AM 4C-2.

Amplitude modulation (AM) depthisdisplayed in the 6080A 7 AN modulation display
field with 0.1% of resolution. The AM depth is displayed with “%5” units.

Note that internal AM can be combined with external AC-coupled AM (ACAM) or

. 7o éxternal DC-coupled AM (DCAM). However, external ACAM and external DCAM
©are mutvally exclusive, Emblmg external ACAM while external DCAM is enabled

turns off external DCAM and vice versa.

L 4c-1
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' AM Depth and AM Depth Step Size Entry

The AM depth and AM depth step size are controlled using the FUNCTION-DATA-

4C-3.

UNIT entry sequence. Pressing the {_a# | function key causes the MODULATION

display field to display the AM depth, moves the bright digit to the MODULATION
AM depth entry mode. Entry or

display field and places the 6080A/AN in the

modification of the AM depth value does not change the 6080A/ AN output unless AM

is enabled. The AM depth step size is selected for entry by pressing the key

after selecting the AM function.

AM DEPTH

RANGE . RESCLUTION

010 99.8% 0.1%

AM DEPTH STEP SiZE

RANGE RESOLUTION

0 to §9.9% 0.1%

SYNTAX:
Set AM Depth -

' : o [} . numeric data --[Z=)

Salect AM Depth Step Size

- numeric data - [¥im<]

" EXAMPLE 1: Set AM depth to 23.5%

proNTPANEL: (20 (1100 G =) e

REMOTE: AM 235 PCT
EXAMPLE 2: Set AM depth step size to 1.0%

FAONT PANEL: [ ] ERIE=

REMOTE: AM_STEP 1.0 PCT
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Internai AM - ' o ‘ 4C-4,

- Internal AM is enabled by pressing the | ‘M i key from the front panel or using the
. INT_AM ON command from Remote. The INT AM annunciator is lit when Internai
K ‘ AM is enabled. With Internal AM enabled, the internal modulation oscillator
: modulates the RF signal to the specified AM Depth at the modulation frequency rate.
This rate may be viewed by pressing | #2% | . Pressingthe | %} | key again disables
Internal AM, as does the INT.AM OFF command from Remote.

btk

External AM : 4C-5.

~ External AC-coupled AM (ACAM}is enabled by pressing the [B5f¢ keyfrom the
i front panel, or with the EXTAC_AM ON command from Remote The EXT AM
) annunciator is lit when External AM is enabled. When external AM is enabled, the
modulating signal is applied through the front panel external AM input connector.
Pressingthe [EXiaci  key again disables External AM, as does the EXTAC_AM OFF

b  command from Remote.

External AM uses a [-volt peak input signal. Two annunciators on the front panel give
indications of when the external ACAM modulation signal is outside the range of 26}
of I volt. These annunciators are lit only when external ACAM is enabled and are not
active when external DCAM is enabled. If the signal is greater than 1.02 volt, the AM
Hl annunciator is lit. If the signal is less than 0.98 volt, the AM LO annunciator is Jit.

e External AM, DC Coupled - : : 4C-6.
% ' External DC-coupled AM (DCAM) is enabled by pressing the [T, keyfromthe
. front panel, or using with the EXTDC_AM ON command from Remote. The EXT

DC AM annunciator is lit when External AM is enabled. When external AM is
enabled, the modulating’ s:gnai 1s applied through the front panel external AM input
connector. External AM is normalized for a 1-volt peak input signal. Pressing the

[¥U°] key again disables External DC AM, as does the EXTDC_AM OFF

i " command from Rcmote

MODULATION FM/QSM ' 4C-7.

Frequency modulation (FM) deviation and ‘phase modulation {¢M)} deviation are
displayed in the 6080A [ AN front panel MODULATION display field with three digits
of resolution. FM is displayed with MHz DEV, kHz DEV, or Hz DEV units, and ¢ M
is displayed with rad units.

rE——

Beotmp s

[ PR

- ¢M entries and modifications are processed internally as FM after the $M deviation is
converted to an equivalent FM deviation. The modulation circuitry is configured to

maintain this relationship over the range of allowed modulation frequencies and

| deviations. Because of this direct relationship between FM and ¢M, this section
focuses on FM programming, with references to ¢M where appropriate.

NOTE

FM and ¢ M are always mutually exclusive. For FM, external ACFM
; and external DCFM are mutually exclusive. For ¢ M, external ACH M
N o andexternal DCoM are mutually exclusive. Fnabling external ACEM
© R o while external DCEFM is enabled, {urns o[fe\fcmal DCT’;{ mrd wc‘e N
1 UL versa Tr’w same holds tmefor T S ‘
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FM/¢M Deviation and FM/¢oM Step Size Entry o 4C 8.

The FM/¢M deviation and FM/éM deviation step size are controlled usmg the

FUNCTION DATA-UNIT entry sequence. Pressing the FM/¢M deviation function

key causes the MODULATION display field to display the current FM/¢M
deviation, moves the bright digit to the MODULATION display field, and places the
6080A /AN in the FM/¢M deviation entry mode. Entry or modification of the
FM/oM deviation value does not change the 6080A /AN output unless FM/¢M is

enabled.

The FM/ @M deviation step size is selected for entry i)y pressing the | ster | key after

selecting the FM/¢M function. Although the FM/¢M deviation and FM/¢M
deviation step size may have different units, Step Increment and Decrement operations

. are rejected unless the units are consistent.

FM/eM DEVIATION
RANGE - - RESOLUTION
M 0to4.0MHz 3 digils
oM 0 to 400 rad . 3digis
FM/oM DEVIATION STEP SIZE
RANGE RESOLUTION
M 01c 4.0 MHz 3 digits
oM 010 400 rad 3 digits
SYNTAX o
SetFM Dev:auon e
- pumeric data - 7 [y}
!tH.zlmV

Set 6M Deviation i oo .
- numeric data” = = LRI

Select FM deviation step size

-- numeric data --

Select oM deviation step size

£5:’f’_3 -- pnimeric data --

EXAMPLE 1: Set FM deviation 1o 50 kHz

FRONT PANEL; [ewee] [s ] [0 jluermd)
REMOTE: FM 50 KHZ

EXAMPLE 2! Qeg FM dumuon <2ep su?.e '0 QLO Hz

F?%(JNT PANEL

REMOTE ir‘m STEP~=GHZ S

{m L“S“T“EU \ {,; 3_‘ GJ [ e JIV S e
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: , The maximum FM: ¢M deviauon allowed when FM or M is enabled depends on the

- RF frequency. Deviationsup to 4 MHz or 400 radians may be entered regardless of the

1 output frequency; however, the STATUS annunciator is flashed if FM[¢M modulation
is enabied and the limits specified in Table 4C-1 are exceeded.

Table 4C-1. FW/@M Deviation Limits (FM/@M Enabled)

’ TYPICAL MAXIMUM FM MAXIMUM OM
FREQUENCY BAND DEVIATION DEVIATION
i 01 - 15 : 500 kHz 50.0 rad
i 15 - 32 125 kMz 12.5 rad
- 32 - 64 250 kHz 25.0rad
64 - 128 500 kHz 50.0 rad
- 128 - 256 1.0 MHz 100 rad
256 - 512 2.0 MHz 200 rad
512 - 1058 4.0 MHz 400 rad
FM/q&M Units Conversion 4C-9,

_ . When converting from FM deviation to ¢ M deviation and vice versa, the output of the
- - 6080A /AN does not changs, However, the programmed modulauon frequencv must

- be taken into account, speczf’cailv
4 | ' FM deviation (Hz) = ¢ M deviation (rad} * Modulation Frequencv (Hz)
1

dJM deviation (rad) = FM deviation (H?}, Modulation Frequencv (Hz)

[
AN

The Mod Frequency used in these equations is always that ofthe internal modulation
oscillator. Note that certain combinations of moduilation frequency and the FM
deviation or oM deviation may not be converted into the alternate units if the resulting
deviation is outszde the range allowed for those units,

B 7 ~ Since the frequency of an external modulation source cannot be determined, FM /M
’ ' units conversion is rejected if external FM or ¢M is enabled. . :

SYNTAX:
TO CONVERT FRONT PANEL REMOTE

M to oM {ins ] FM_UNITS RAD
oM to FM (ruisn} [mmv} FI4_UNITS HZ

- 4C-:
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internal FM/opM 4C-10.
- Internal FM /M is enabled by pressing the | gihtu | key from thé front panel or with

the INT_LFM ON command from Remote. The unit specified for the FM deviation
determines if the INT FM or INT ¢M annunciator is lit when Internal FM/ oM is
enabled. With Internal FM/¢M enabied, the internal modulation oscillator modulates
the RF to the specified FM deviation or ¢M phase angle at the modulation frequency
rate. This rate may be viewed by pressing | 483 | . Pressing the | ¢ifen | key again

disables Internal FM/¢M, as does the INT_FM OFF command frorn Remote.

. External FM/oM 4C-11.

External AC-coupled FM/¢M (ACFM)isenabled by pressing the |fuas| keyfrom
the front panel, or with the EXTAC_FM ON command from Remote. The EXT FM
annunciator is lit when External FM is enabled, and the EXT ¢M annunciator is lit
when External oM isenabled. Wheneitherisenabled, the modulating signalis applied
through the front panel external FM/$M input connector. Pressing the {27Af! key
again disables External FM/¢M, as does the EXTAC.FM OFF command from

Remote.

External FM/¢M usesa 1-volt peak input signal. Two annunciators on the front panel
give indications of when the external ACFM or AC$M modulation signal is outside
the range of 29 of 1 volt. These annunciators are only lit when external ACFM or
AC¢M isenabled and are not active when external DCFM or DC¢M isenabied. If the
signalis more than .02 volt, the FM HI annunciatoris lit. If the signal is less than 0.98
volt, the FM LO annunciator is lit.

External DCFM - _ 4C-12.

External DCFM is enabled by pressing the {smen key from the front panel, or with

“the EXTDC. FM ON command from Remote. The EXT DC FM annunciator is lit

when External FM is enabled, and the EXT DC ¢M annunciator is lit when External

- DC ¢M isenabled. When either is enabled the modulating signal is applied through the

front panel external FM/¢M input connector. External FM/¢M is normalized for a

~l-volt peak input signal. Pressing the [%ﬂ;}f key again disables External FM /¢ M,

as does using the EXTDC_FM OFF command from Remote.

- The external DCFM mode allows the RF signal to be frequency modulated by DC or

by slowly varying AC rates by an input signal connected to the front panel FM/¢M
modulation 1nput connector. Enabling DCFM selects the DC coupled path from the
external FM /@M connector and forces the FM modulation circuitry to search for a
correction voltage which causes the FM loop to lock. The FM loop is operated
unlocked, but remains locked for the selected combination of FM Deviation and RF
frequency, because of this voltage correction.

This search for the FM loop correction voltage is called a DCFM “cal eycle”. The time
required to perform a DCFM cal cycle 1s determined by the selected FM band (see
Section4C-13). In most cases, the DCFM cal cycle completes in 0.5 seconds. However,
if FM deviation in excess of 250 kHz is selected, the DCFM cal cycle can takeup to 5
seconds. Once DCFM has been enabled, the message “PAUSE™ appears in the
FREQUENCY display field. When the hardware has settled, the display returns to its
normal state, '

" While DCFM is enabled, the RF frequency will drift with time. To remove the offset
- :caused by thisdnift, a DCEM cal cycie should be'performed as necessary. To force a .
o DCFM cal cyele to occur, ACFM sheitld be enabled (by pressing the [§]4F] key),

Howed bv ye-enabling DCF\/i
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FM Bands

FRONT PANEL OPERATION
" MODULATION

External DC ¢M is identical to external AC ¢M except that the external FM/¢M
modulationinput is DC coupled. Pressingthe [E05¢ . key while the FM/ M display
shows ¢M in radians units, enables the DC coupled path from the external FM/¢M
input connector, and enables the FM/¢M circuitry programmed in the phase
modulation mode. The external DC¢M mode is entirely different from external
DCFM, as the FM oscillator loop remains locked.

4C-13.

The interdependence between RF frequency bands and EM bands is summarized in
Tables 4C-2 and 4C-3. Table 4C-2 shows the FM band limits for normal FM mode.
Table 4C-3 shows these limits when Low-Distortion FM is enabled. Each table is a
two-dimensional matrix: the column entries represent RF frequency bands, and the
row entries represent each FM band. Each box lists the FM deviations that correspond
to the upper and lower limits for that intersection of FM band and RF frequency band.

Table 4C-2. FM Band Limits

FREQ | 1) 4056 256-512 128-256 64-128 32-64 15-32
BAND 7
. and
FM BAND 01-15
& 400MHz | 200MHz | 1.00 MHz 500 kHz 250 kHz 125 kHz
' 1.01 MHz 501kHz | 251 kHz 126kHz | 626kHz | "31.3kHz
5 1.00 MHz 500 kHz 250 kHz 125 kHz 62.5 kHz 31.2kHz
251 kHz 126 kHz 62.6 kHz 31.3kHz 15.7 kHz 7.82kHz
4 - 250 kHz 125 kHz 62.5 kHz 31.2kHz 15.6 kHz - 7.81kHz
' B2.6 kHz 31.3kHz 15.7 kHz 7.82 kHz 3.91 kHz 1.96 kHz
3 825KkHz | 31.2kHz. | 15.6kHz | 781kHz | 8.90kHz | 1.95KHz
15.7 kHz 7.82 kHz 3.91 kHz 1.06 kHz 977 Hz 489 Hz
2 - 15.6 kHz 7.81 kHz 3.80 kHz 1.85 kHz Q76 Hz 488 Hz
3.91 kHz 1.96 kHz 977 Hz 489'Hz 245 Hz 123 Hz
1 3.00 kHz 1.95 kHz 976 Hz 488 Hz 244 Hz 122 Hz
0 Hz 0 Hz 0 Hz O Hz 0 Hz 0 Hz
0 CW MODE
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LowD

SPCL annunciator below the FREQUENCY dispiay field.

;m‘fq_gq_umnox
o 4 Table 4C-3. FM Band Limits - Low Distortion Mode
FREQ | o 1056 256-512 | 128-256 64-128 32-64 15.32
BAND . : 256, : i .
. ) . and
FM BAND 01-15
6 4,00 MHz 2.00 MHz 1.00 MHz 500 kHz 250 kHz 125 kHz
1.01 MHz 501 kHz 251 kHz 126 kHz 82.6 kHz 313 kHz
5 1.00 MHz 500 kHz 250 kHz 125 kHz B82.5 kHz 31.2 kHz
- 251 kHz 126 kHz 82.6 kHz 31.3kHz 15.7 kHz 7.82 kHz
4 250 kHz 125 kHz 625 kHz 31.2KHz 15.6 kHz 7.81 kHz
28.1 kHz 14.1 kHz 7.01 kHz 3.51kHz 1.76 kHz 876 Hz
3 28.0 kHz 14.0 kHz 7.00 kHz 3,50 kHz 1.75 kHz 875 Mz
- 15.7 kHz 7.82 kHz 3.91 kHz 1,95 kHz §77 Hz 489 Hz
2 15.8 kHz 7.81kHz 3.80 kHz 1.95 kHz 978 Hz 488 Hz
2.01 kHz 1.01 kMz 501 Hz 251 Hz 126 Hz 63 Hz
1 2.00 kHz 1.00 kHz 500 Hz 250 Hz 125 Hz 62 Hz
' OHz ‘0 Hz O Hz 0 Hz 0Hz O Hz
o CW MODE
istortion/Fixed-Range FM _4C-14.

Two modes are available to modify or limit the ranging of the FM circuitry. These
modes offer improved performance of the FM circuitry for certain applications. These
modes are eriabled using a Special Function command from the front panel, or with
the FM_RANGE commarnd from Remote. Entering either of these modes lights the

~ In the normal operation mode, the optimal FM band is determined for the specified
combination of RF frequency and FM deviation.

In FM Low Distortion mode, the total harmonic distortion is diminished, with a
corresponding increase in phase noise. This mode provides the optimum phase
noise-to-distortion performance at 3.5-kHz FM deviation at Mod Frequencies of 0.3

to 3 kH;. :

In EM Fixed-Range mode, total harmonic distortion is improved over a wide range of
FM deviation, with the lowest distortion near the lowerend of each FM band. In this
mode, it is possible to edit above or below the normal FM band limits since the normal
FM autorange function is inhibited. The Fixed-Range mode locks to the FM band so
that all subsequent adjustments made to the FM deviation and the RF frequency with
- theedit knob are processed without the auto-range. If wn attempt is made to editeither

: :. of these ﬁalues_bcyond therange gi_mg_{;_[
“is constrained to the Hmit, - 57

he STATUS @iizu neiator flashes, and the value '
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When FM Fixed-Range mode is enabled, FM deviation or step entries that map into

- ..FM ranges other than the current range will cause the FM circuitry to rerange,
.- Fixed- Range mode remains in effect with the new FM range locked in. In addition, a

change in the RF frequency can also force 2 FM rerange.

SYNTAX:
FRONT PANEL REMOTE
Normal FM Ranging Mode (=} [2 133 0] FM_RANGE NORMAL
Low Distortion FM Mode 5] (2 ] (3 ] 1 ] FM_RANGE LOWDISTORT
Fixed-Range FM Mode i J (7 (3 1 [ 2] FM_RANGE FIXED
Low Rate FM 4C-15.

Certain applications require FM at low modulation rates but cannot tolerate the
shortcomings associated with operating in the DCFM mode when the FM loop is
unlocked. When Low-Rate FM is enabled, lower modulation rates may be applied.

'Low Rate FM mode is enabled with a Special Function command from the front

panel, or with the LORATEFM command from Remote, Although the mode is
enabled, the FM circuitry is not set to the low-rate configuration unless internal FM or

. extemal FMis also enabled. Enabling this function does not affect the circuitry if the
_ _6080A,’A\’ is proarammed for phase moduiauon

When the low-rate FM mode is enabled, the SPCL annunciator in the FREQUENCY
display field is 1. The LO RATE annunciatorin the MODULATIO\ display field is it

- when internal or external FM is enabled.

| SYNTAX: |
- FRONT PANEL REMOTE
Turn Low Rate FM Off {genjir 12 (0] LORATEFM OFF
Turn Low Rate FM On ESEENIERIEN LORATEFM ON
High Rate ¢M : 4C-186,

The high-rate ¢ M mode trades higher modulation rates (up to 100 kHz) for less phase
modulation deviation. Upto 40 radians of phase deviation are allowed in this mode.

High Rate ¢M mode is enabled with a Special Function command from the front
panel, or with the HIRATEPM command from Remote. When the high-rate ¢M
mode is cnabled, the SPCL annunciator in the FREQUENCY display ficld is Jit.

. SYNTAX:
FRONTPANEL REMOTE .

Diszble HighRate o (&) (7] (2105 = HIRATEPM OFF

Enable Hich Rate oM ECSERNEER IR HIRATEPM ON
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: MODULAT!ON PULSE - . : 4C-17.

' _Externaland internal pulse modulation are supported in the 6080A /AN. Both internal
and external pulse modulation may be enabled simultaneously. External pulse
modulation input is always DC coupled. Any symmetric waveform can be used to
drive the pulse modulation circuitry.

External Pulse 4C-18.

External Pulse isenabled by pressingthe | %2 | key from the front panel, or with the
EXT_PULSE ON command from Remote. The EXT L annunciator is lit when
External Pulse is enabled. Pressing the key again disables External Pulse
Mode, as does the EXT_PULSE OFF command from Remote.

External pulse modulation input is always DC coupled, and can be driven by a TTL
compatible signal. External pulse modulation is triggered at a 1V threshold crossing;
any modulating signal applied to the EXT L front panel connector causes full scale
output when the input signal exceeds the threshold and full attenuation when the input
signal is below the threshold.

Internal Pulse : : 4C-19.

Internal Pulse is enabled with a Special Function command from the front panel, or
with the INT_PULSE command from Remote. The INT _— annunciator is lit when
Internal Pulse is enabled.

Internal Pulse mode is usable with any internal modulation oscillator waveform. A

special mode of pulse modulation, with variable pulse width, is described in paragraph
 4C-26 {“Internal Pulse Generator Mode™).

SYNTAX:

FRONT PANEL , REMOTE’:
Turn Off Internal (e J{ 7 JL 0 ][0} INT_ PULSE OFF
Pulse Modulation
TunOninternal o) (23 @7 (5] INT_PULSE ON
Pulse Modulation . ‘ : e
INTERNAL MODULATION OSCILLATOR _ 4C-20.

The internal modulation oscillator digitally synthesizes one of three predetermined
waveforms at a specified modulation frequency. In addition, it can be configured as a
pulse generator where the pulse width and repetition rate are programmable. The
synthesized modulation waveform is available at the front panel connector labeled
MOD OUTPUT. - -

_ Modulation Frequency Entry and Step Size Entry | 4C-21,

The modulation frequency (Mod Frequency) is displayed in the 6080A/AN front
panel MODULATION display field with three digits of resclution. The Mod
 Frequency is displayed with kHz or Hz units, with the MOD FREQ annunciator on.

o

£
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Mod Frequency and the Mod Frequency Step Size are controlled vsing the
FUNCTION-DATA-UNIT entry sequence. Pressing the function key causes

~the MODULATION display field to display the Mod Frequency, moves the bright
- digit to the MODULATION display field and places the 6080A /AN in the Mod

Frequency entry mode. Entry or modification of the Mod Frequencydoes not change
the 6080A /AN output unless internal modulation is enabled. The Mod Frequency step

- size is selected for entry by pressingthe key after selecting the Mod Frequency

function.

As ashoricut method, the (4001%0:key can be used to toggle the Mod Frequency between

400 and 1000 Hz. The MODULATION display field is updated to reflect 400 Hz or
1.00 kHz as the values are selected. This key is inactive when the front panel bright digit
is turned off. '

MODULATION FREQUENGY
RANGE RESOLUTION
0.1 Hz o 200 kHz 3 digits

SYNTAX:

- Modulation Frequency

%1 - numeric daa -
|

Modulation Frequency Step Size
- numeric data —
EXAMPLE 1: Set Modulation Frequency 1o 18 kHz
FRONT PANEL: A% [ ][5 ] leatm)
REMOTE: MODF 18 KHZ

EXAMPLE 2: Set Modulation Freqz;ency Step Size to 1 kHz

FRONT PAREL: (28] [5) [1] [oeim)

REMOTE: MODF_STEP 1t KHZ

. 4C-11
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. _Extended Resolution Modulation Frequency Entry 4C-22.

. An'extended resolution mode is available fér entry of Mod Frequency. This mode is

enabled with a Special Function command and allows the Mod Frequency to be input
from the front panel with 0.1Hz resolution over its entire range. This resolution is
always available from remote using the “MODF” command. -

“Entering [seet | [ 4| [ 2 : displays the current modulation frequency in the

FREQUENCY display field with 0.} Hz resolution followed by a question mark
prompt which indicates that a new modulation frequency can be entered. If a new
modulation frequency is entered in response to the prompt, it is rounded to 0.1 Hz
resolution and the modulation oscillator circuitry is programmed accordingly. The
new modulation frequency is displayed in the MODULATION display field. If it has
more than three significant digits, it is rounded to three digits before it is displayed.

Mod Frequency entries are stored in two formats: with the displayed 3-digit resolution
and with extended 0.1 Hz resolution. Every Mod Frequency or extended resolution
Mod Frequency entry is stored in both formats. However, step, edit, store and recall
operations operate on the displayed value only. Extended resolution Mod Frequency
entries are termporary entries, in that any edit or step increment/decrement operations
force the value back into normal resolution. Only Special Function 42 wili display an
extended entry with full resolution, and only if no intervening commands have
truncated it.

SYNTAX:
() 102 ] - Numeric Data--  [tuiv)
ktiz] mV
Modulation Level Entry and Step Size Entry o 4C-23.

Modulation level refers to the peak level signal present at the front panel connector

(labeled MOD OUTPUT), into a 600-ohm load. The modulation level (Mod Level) is
displayed in the 6080A/ AN front panel MODULATION display field with three digits

of resolution. The Mod Level is displayed with V- units, with the MOD LEVEL
. annunciator on, - R : S I

The Mod Level and Mod Level step size are controlied using the FUNCTION-DATA-
UNIT entry sequence. Pressing the [ #89 | key causes the MODULATION dispiay
field to display the current Mod Level, moves the bright digit to the MODULATION
display field, and places the 6080A/ AN in the Mod Level entry mode. The Mod Level
setting has no effect on the 6080A/ AN RF output. The Mod Level step size is selected

for entry by pressing the key after selecting the Mod Level function.




MODULATION LEVEL

RANGE RESOLUTION

0.010 4.00 V 3 digts

MODULATION LEVEL STEP SIZE

RANGE RESCLUTION

0.0t04.00V 3 digits

SYNTAX:

Modulation Leve!

¥ | - numeric data -~ [y
'_“ml

_Mcdﬁlation Level Step Size

iz -~ numeric data-- Ly

Cikmimy,
Pehtling?

© Hagi¥ ]

EXAMPLE 1: Set Modu[azlon Levelic 1,41 v

'AFRONTPANEL~{ H il Ii llm'v]
REMOTE: MODL 1.41V

EXAMPLE 2: Set Medulation Level Step Sizeto 1 mV

FRONT PANEL: [ ] (s=] (1] (vaiev)

REMOTE: MOD_STEP 1 MV

FRONT PANEL OPERAch
T = MODULATIO

. 4C-13
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Modulation Ouiput On/0Off : 4C-24.

Output of the internal modulation osciilator signal through the MOD OUTPUT
connector on the front panel may be enabled and disabled. Note that the internal
modulation signal is normally output through this connector, even though allinternal
modulation is off. To disable output when internal modulation is turned off, a Special
Function must be used from the front panel, or the MODOUT command must be used
from Remote. Note that a modulation signal is present whenever any form of internal
modulation is enabled. The SPCL annunciator is lit when the modulation output is
disabled. :

SYNTAX:
. " FRONT PANEL REMOTE
Turn Off Modulation Output e J L)) mODOUTOFF
Turn On Modulation Output {erec J {4 J (0] MCDOUT ON
Internal Modulation Waveform Selection | 4C-25.

The 6080A /AN internal modulation oscillator is capable of producing a variety of
output waveforms. These waveforms are: sine wave, triangle wave, and square wave.
The oscillator may also be configured as a variable width pulse generator. Only one of
the waveforms, or the internal pulse generator mode can be enabled at any given time.

The selected waveform may be applied to the internal AM, internal FM, or internal
pulse circuitry. Each modulation path (AM, FM, pulse) is controlled independently of
the others.

This selection scheme allows any waveform to be applied to intefna.l'AM_, internal FM,

or internal pulse. In addition, muitiple modulation paths (e.g., internal AM and .

internal FM) may be mmultancously enabled to use the selected waveform, although
the resulting output may be of little use.

The SPCL annunciator is lit when an alternate modulation waveform 1s selected. The
following Front Panel key sequences and Remote commands select the waveform of
the modulation oscillator:

SYNTAX:
WAVEFORM FRONT PANEL REMOTE
Sine swecj 7] (s ][0} MOD_WAVE SINE
Triangle (e j 2] (st ) MOD_WAVE TRIANGLE
Square (] (2] (002 MOD_WAVE SQUARE

A
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range of 100 ms to 5 us are available by programming the Mod Frequency in the range
from 10 Hz to 200 kHz. If a pulse period less than the pulse width is specified, the

The pulse peribd is given pn‘oﬁty over the pulse width, However, if a Mod Frequency is
entered that would result in a pulse period less than the stored pulse width, the pulse
width will be programmed to 0] ps less than the pulse period.

Modulation frequencies less than 10 Hz (pulse periods greater than 100 ms) can be
entered; however, the STATUS annunciator is flashed and the pulse period is
programmed to 100 ms. :

The internal pulse generator is enabled with 4 Special Function command from the
front panel or with the MOD_WAVE command from Remote, .

SYNT_AX:

- FRONT PANEL REMOTE
Disable Internal Pulse - .. (7 MOD_WAVE SINE

Generatar ..

-~ MODI

Enable Internal Pulse =] - MOD_WAVE PULSE

Generator

4C-
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Pulse Width Selection 4C- 27

When the modulation oscillator is configured as a vanable width pulse gencrator any

“ pulse width in the valid range may be entered using a Special Function command from

the front panel or the PULSE_WIDTH command from Remote.

The pulse Wldth will be specxﬁed with 0.1 ps resolunon over its entire range of values.
. Entering [sect | [ 7-] {5 | [ o | displays the current pulse width in the
- FREQUENCY dxsplay ﬁeld with 0.1 us resolution followed by a question mark

prompt which indicates that a2 new pulse width can be entered. The characters “uS™are
displayed in the AMPLITUDE display field to clarify that this is the pulse width entry
even though it is displayed in the FREQUENCY display field. If the entered pulse
width is longer than the pulse period (1/ Mod Frequency}, the STATUS annunciator is
flashed, and the pulse width is set to 0.1 us less than the pulse period.

PULSE WIDTH
RANGE ' RESOLUTION
0.1 usto 100 ms 0.1 ps
SYNTAX:
secJ[7 ][5} { | -- numeric data i Rl
" NOTE

The puise width is always displayed with fnlcrosecond
units. Pulse width entries are term:nated with one of

the 10[Fowmg
-m:crosecond uﬁifs =

millisecond units =

‘second units = | MY

E |

© EXAMPLE: Program a pufse width of 100.0 ps

FRONT PANEL: Enter(see] 7 115 J(8 ]

The current pulse width is displayed in the FREQUENCY
display field with a question mark prompt.

100 0600.0 7 § {current setting is 160000.0 p.s)
Eater (11 (0] { 0] to program a 100 microsecond
pulse width.

REMOTE:  PULSE_WIDTH 100 US
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Section 4D
Memory

ORGANIZATION OF 6080A/AN MEMORY 4D-1,

~ The 6080A/AN features non-volatile memory for storage'and recall of instrument
settings. Up to 50 full instrument settings can be saved and recalled through memory

operations. Six different memory operations are allowed from the front panel:

Recall of a memory location
‘Store to a2 memory location
Recall next memory location » _
_Recall previous memory location o e~
Store a single function parameter.
Recall a single function parameter.

® e e SR P

All excepi the single function store and recall are available from Remote. The contents

“of non-volatile memory are preserved for at least 2 years with the 6080A/AN's power
off. .

Each memory location contains all of the commonly accessed parameters needed to
program the 6080A/ AN. However, the RF onj off state is unaffected by memory recall
operations. Certain other parameters are also not storable or recallable. These
parameters are described in the Table 4D-].

Table 4D-1. Non-Storable/Recallable Parameters

IEEE Addrass
Talk-Only/Listen-Only/Addressed Mode
Language
Service Request Enable
Event Status Enable
Instrument Status Change Enable
Device Trigger Buffer
Protected User Data

Memory Dividers
Memory Lock State

Miscellany RF ON/OFF state ,
T . Allernate External Reference Frequency .
- Output Corection - -

4D-1
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The non-volatile memory locations are organized as shown in Table 4D-2,

Table 4D-2. Non-volatile Memory Locations

LOCATIONS DESCRIPTIONS

co A scratch pad jocation that is a copy of the last valid instrument state before a
memory, store, of recall oparation. On power-on, it contains the instrument state
when the power was turned off,

if the last memory operation was store, location 00 contains the instrument state in
the memory location that was written by the store operation. if the last memory
operation was a recall or sequencs, location 00 contains the instrument state before
the recall operation. Theentry - [ree | [[6 | [0 ! canbe thoughtof as an
“undo” command for memeory operations.

01-50 Available for storage and recall of preset states of the 6080A/AN.
51-85 Not used.
86 Holds the single parameter store and recall values. See the heading “Single

Parameter Store and Recall® in this Section,

g7 _The 65080A/AN Default Memory Location.” - , 4

" All memory locations can be mmahzed to this semng with a Special Function com-
‘mand. See Section 4F, “Special Functions” for more |nformanon The Instrument
Preset State Is presented in Appendix A.

"eg Reserved for future use.

99 "_1"_he current i:‘lsiriﬁment étate. .
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STORE AND RECALL ENTRY -  4pe2.

j 4 Stq_rége and recall of 6080A / AN instrument states in non-volatile memory locations is
' accomplished with the [ sto | apd [ Rt j keys. Note that memory store and recall
operations perform no action while digital sweep Is active,

[

SYNTAX:

Storing a 5080A/AN Instrument State

[y

1. The current instrument state is stored by pressing the key,
The last memory location stored or recalled is displayed in the FREQUENCY display field.

2. The DATA keys are used 10 enter the two-digit memaory location code.
-9 The entered code must contain both digits {e.g., 01, 02, ...50).

o3 The Jocation code appears in the FREQUENCY display field as i is
' entered. When the second digit key of the location code is released,
the store operaticn is performed. From Remote, the *SAV command is
used to store an instrument state,

Recalling a BOBCA/AN Instrument State

: 1. Aninstrument state is recalled by pressing the key. The last
b - - memory location stored or recalled is displayed in the FREQUENCY
.- D display field. . ’ .

‘2. Use the DATA keys to enter the memory location code of the desired
" instrument stata. Again, the entered code must contain both digits

of the two-digit memory location code. When the second digif key of
- the locatien code is released, the recall operation is performed.

-From Remote, the "RCL command is used 1o recall an instrument state. ,

d

H
i

EXAMPLE: Recall the default memory iocation (98), program the RF Frequency
- 10 8 MMz, and store it in memory location 08, : S

- FRONT PANEL: () (3] (3 () (%) (a9 (55 () m

REMOTE: *RCL98; FREQ & MHZ; “SAV 6

Tl ¥

4D-3
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_MEMORY SEQUENCE ENTRY o . 4D

The following information describes the method for sequencing throug}i mémory
* locations containing the 6080A/AN instrument states. Note that memory sequence
operations perform no action while any digital sweep is active.

1. The key allows the stored instrument states to be sequentially recalled. The
sequence operation recalls the next higher memory location, starting from the
most recent memory location stored or recalled. When the highest Jocation is
reached, the sequence starts over again at location 01. From Remote, the SEQ UP
command accomplishes the same result.

2. While | see | is pressed, the next memory location number is displayed and the
memory location is recalled. While this key is pressed, the function continues to
sequence up through through memory locations.

3. The previous memory location may be recalled by entering | Rct — 1. Thisis
equivalent to a sequence down function. While the [ — | key is pressed, the
function continues to sequence down through memory. The sequence down
function “wraps™ just as the sequence up function does. Entering [ meL | | — |
when the last location was location 01 recalls the highest available memory
location. From Remote, the SEQ DOWN command accomplishes the same result.

" MEMORY SEQUENCE DIVIDERS | - 4D-4.

Memory sequence dividers can be defined that partition the 50 memory locations into
multiple subsets for sequence operations. Once defined, a memory divider sets an
upper bound for sequence up operations and & lower bound for sequence down
operations. From the front panel, the dividers are defined with a Special Function
command; from Remote, they are defined with the MEM_DIVIDER command.

If no dividers have been defined, the sequence up operation sequences through every
location and wraps around at location 50 back to location 01. The sequence down
operation sequences down through every location and wraps around at location 01.

If, for example, a divider is defined at location 10; the memory locations are
partitioned into two subsets (I-9 and 10-50). Note that the memory location
corresponding to the divider location is included in the upper subset and is excluded
from the lower subset.

Up to four memory dividers can be defined at once. Locations 01 and 50 are always
used as the absolute boundaries regardless of the divider setiings. Therefore, four
dividers can provide up to five memory location subsets.

Entering [sec i 8 110 J[ 2] displays the current memory divider settings. The
settings of all four of the dividers are displayed at once. Inactive dividers are displayed
as location 00. If a numeric key is pressed while the divider settings are displayed, itis
interpreted as a new divider entry, and the 6080A/ AN enters the memory dividerentry
mode.

4D-4
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Once in the memory divider entry mode, the 6080A/ AN expects settings for all four

“dividers to be entered before any are updated. Only numeric keys and the | « key are ~
- allowed. All other keys immediately exit the entry mode and all partial entries are

discarded. The [ - |key skips to the next divider entry (if no partial entry has been
made} to simplify the entry process if some of the dividers are to be changed but others
are to be left unchanged. A divider is deleted when its location is specified as 00,

After all four divider settings have been updated, the entries are sorted and redisplayed
for five seconds. The following example illustrates the memory divider setting display
and the memory divider entry mode.

EXAMPLE: Current divider settings are 00,00,07,22. Change the divider settings
o 00,07,‘1-4,31.

FRONT PANEL:

Enter (*2 ][ a0 17 The display shows:
Go 00 07 22

To change divider #1 from 00 1¢ 14 {entries will be sored
automatically), enter[ 1_J. The display shows:

¢t 1 ?

Enter (€ Jto complete the entry. The display then shows divider #2-
d2 00 ? '

Only ihree dividers are in use, so enter(_*_J. The display then -
shows divider #3: _

B B Y
Leave this divider set 10 07 by entering 3 again. The display
then shows divider #4. _ - S

d4 22 7.

'

Enter (3], The display shows:
- d4 3 ?

“Enter (1], The display shows:
d4 31 ?

When the [ 1] key is released, the new divider seltings are sorted
and the display shows for five seconds:

(0! o7 14 31
Note that location 07 has moved from divider #3 to divider #2,
Since the dividers are kept sorded, the actual divider sumber js

net particularly important. However, the divider numbers do provide
a way to uniquely identify each divider.

. REMOTE: MEM_DIVIDER 00,07,14,31 * -

ERATION
" MEMOR)

4D-5
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. - Fromthe front panel, divider entries that are out of range are immediately rejected. To
- enter a valid divider following an erroneous eatry, the entry process must be started
- . - over from the beginning. Duphcaze divider entries are not checked as they are entered,
- but are eliminated during the sorting process. : :

MEMORY LOCATION LOCK | - " 4D-B.

Memory locations 0l through 50 and 96 can be write-protected with a Special
Function command from the front panel, or with the MEM_LOCK command from
Remote. When enabled, all memory recall and sequence operanons operate as usual,
but memory store operations are rejected.

SYNTAX:
FRONT PANEL REMOTE
Disable Memory lock (=] [8J (T3] MEM_LOCKOFF
Enable Memory Lock RN RN N MEM_LOCK ON
RESET MEMORY TO DEFAULT MﬁMORY_ LOCATION 4D-6.

The contents of the 50 non-volatile memory locations and memory locations 96 and 99
can be reset to the default memory location (97) with a Special Function command
from the front panel as described below. (Memory location 97 is described in
-Appendix A, “Instrument Preset State”.)

1. Entering|sect | [ 8 || © | from the front panel, or sending the Remote
command MEM_RESET ON causes the message “Sto 7” to appear in the

FREQUENCY display field.

2. Ifthe key is pressed within 10 seconds, the memory contents are reset to the
. memory location default (97).

3. Ifthe [ s | key is not pressed within 10 seconds or 1f any other key is pressed,
memory locations will not be changed.

SINGLE PARAMETER STORE AND RECALL 4D-7.

A smgle function parameter may be stored or recalled mdmdually without affecting
the entire instrument state. This allows individual storage and recall of commonly used
RF frequency, RF amplitude, AM depth, FM/¢M deviation, modulation frequency
and modulation level parameter values, The stored parameters are saved in memory
location 96. This location is initialized to the instrument default state if no parameters
have been stored.

Pressing the key followed by a FUNCTION key stores the current value of the
function parameter for later use. Pressing the'[ ret | key followed by a FUNCTION
key recalls only the specified parameter leaving all other 6080A/AN parameters
unchanged. For example, entering [ s1o | saves the current RF {requency.
Entering | mc rrea | recalls the parameter value without affecting any other
programmed functions.

-~ The RF frequency store and recaiI operat ons preserve the state cf Reiauve Frequcncy . '
“Mode along with.the’ offset. and the reférence value. Likewise, the RF amphtude store

“offset and the reference v(a}ue

~ and recall operations preserve t_he State of Relaim, Amphtude Maode along with the "~ s
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Section 4E
Sweep

4E-1.

The 6080A/AN provides digital sweep capability for both RF frequency and RF
amplitude. Each has three modes of operation: auto sweep, manual sweep, and single

_sweep.

Auto digital sweep mode cycles continuously through the sweep range, with a selected
dwell time at each discrete frequency or amplitude. The display reflects the center
frequency or amplitude; the bright digit remains on. All numeric function entries are
allowed while auto sweep is active. S

Manual digital sweep mode is used to increment and decrement within the sweep range
with the edit knob, in units of the sweep increment. The display reflects the output
(relative mode off) or offset (relative mode on) frequency or amplitude. The display
bright digit is turned off, and any key entry that relies on the position of the bright digit

_ is disallowed. This includes function selection, numeric entry, and units entry. All
- other front panel keys are allowed. i

S'i'ngle digital swécp mode runs through the éweep rangé once, wi:‘thﬂ a selected dwell
- time at each discrete frequency or amplitude. The display is continuously updated to

reflect the output (relative mode off) or offset (relative mode on) frequency or

amplitude, with the bright digit off. Only the RF OUTPUT _ s fsmatus],

avto | and [uanuad keys are active.

| When ahy'mode of digital sweep is ar;tive, a 0 to [0V stepped output ramp is available

at the rear panel connector labeled “AUX", This signal is an analog of the progress of
the sweep. A TTL-level pulse is available on this connector for X-Y recorder penlift
control or for oscilloscope Z-axis blanking. When an auto or single sweep reaches the
end of its range, the signal is driven high for a 100 millisecond (minimum) pulse.

In all sweep modes, memory store and recall operations (the . , and
;_se0 ] keys) are disallowed. If the 6080A /AN is powered off while any sweep is active,
the active sweep is terminated, and the power-down memery location (location 00} is

- programmed to the center frequency or amplitude.

L by e .
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SELECT]NG THE DIGITAL SWEEP FIELD 4E-2.

Selection of frequency sweep or amphtude sweep from the front panel is performed by
pressing the desired function key, followed by either sweep parameter. No numeric
entry or unit entry is necessary to change the sweep field. The SWEEP_FIELD
command is used to select the desired function from Remote. The selected function has
the SWP annunciator lit in its display field. This operation ties the selected function
(frequency or amplitude) to the sweep mode controls, but does not activate any of the

" sweep modes (auto, manual, or single}. The sweep field may not be changed while a

sweep 1s active,
SYNTAX:

FRONT PANEL REMOTE
Select Frequency Sweep 0 | SWEEP_FIELD FREQ
Select Amplitude Sweep (58 SWEEP_FIELD AMPL
| (5] (HE |

DIGiTAL SWEEP MODES . ' _ | 4E-3.

From the front panei Auto and Manual Sweep Mode are enabied and disabled by
pressing keys located in the SWEEP ON/OFF section, while Single Sweep is enabled
with a Special Function command. From Remote, the SWEEP command is used to

selecta Sweep Mode.

"The sweep on/off keys operate as toggle funcnons the key used to enab[e a sweep

mode is pressed again to disable the mode. For example, ressmg the {aute | key
once enables the auto sweep mode and pressmg the | avte | key again turns off the
auto sweep. The same holds true for the lmNuAL key. Since the single sweep mode is
enabled by Special Function and terminates automatically, no direct toggle capability

is provided. However, pressing either the [aute | or [wawual key twice terminates a

single sweep. From Remote the SWEEP OFF commdnd turns off any active sweep.

If {mawual is pressed whzie a smgle or auto sweep Is active, the manual sweep modeis

entered precisely at the point in the sweep range where the 6080A/AN was at the time
the key was pressed. This allows the neighborhood of a particular frequency or
amplitude in the sweep range to be examined in greater detail, If is pressed
again, the sweep resumes from the last point where it was left in the manual sweep.

SYNTAX: | _
FRONT PANEL REMOTE
fnitiate Auto Sweep (o) | | SWEEP AUTO
Initiate Manual Sweep frain] SWEEP MANUAL
Initiate Single Sweep. . - . [=et] fw? r““w [“"“] - SWEEP SINGLE
| Terminete Sweep” - [55) §AUTO®i - SWEEP OFF

L L‘:‘;"f_‘iﬁ} if M_ANUAL on .




DIGITAL SWEEP SYMMETRY
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4E-4.

- I ‘ Both symmetric (sweep range is evenly centered about di.srplayed. frccjuency or
amplitude) and asymmetric sweep (displayed frequency or amplitude is an endpoint of
the sweep range) are selectable with a Special Function command from the front

N

sweep range while a sweep is active, the entry is rejected.

LuPIST—Y

SYNTAX;

S

(RPN

Select Symmetric Sweep

Select Asymmetric Sweep

DIGITAL SWEEP DWELL TIME

The time that an active auto or single sw
— amplitude in the sweep range can be adju
' nominal switching time for frequency and
- dwell times can be selected with a Special F
with the SWEEP_DWELL command fro

FRONT PANEL

FRONT PANEL

TEER in effect for all subsequent sweep modes.
. SYNTAX;

L3

<

3

Select 0 ms Dwel!

Select 20 ms Dwell

e e

R : Select 50 ms Dwell
Seiect 100 ms Dwell

Select 200 ms Dwelf

Select 500 ms Dwell

FEEOEGT
S EOGm
=@

G EIE).

I EI00 O
(o) 3 (7 50

DGO
ED) GO o)

panel. From Remote, the SWEEP._SYM command is used. When asymmetric sweep is
selected the ASYM annunciatoris lit. If a selection is made that would cause an invalid

REMOTE
SWEEP_SYM SYMM'

SWEEP_SYM ASYM

4E-5.

eep dwells at each discrete frequency or
sted. This dwell time is in addition to the
amplitude. One of six different minimum
unction command {rom the front panel, or
m Remote. The selected dwell time remains

REMOTE
SWEEP_DWELL 0 MS
SWEEP_DWELL 20 MS

SWEEP_DWELL 50 MS

- SWEEP_DWELL 100 MS

SWEEP_DWELL 200 MS

SWEEP_DWELL 500 MS

4E-3
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DIGITAL FREQUENCY SWEEP o ' 4E-s.

. The 6080A/AN allows d1g;tal frequency sweep between any two valid frequencies with
' aresolution of 1 Hz per increment.

Four parameters define the sweep:

& The RF frequency in effect before the sweep is enabled becomes the center
frequency if symmetric sweep is selected, or the start frequency if asymmetric
sweep is selected. It is generically called the center frequency (Fc).

¢ Thefrequency sweep width (Fw)is the total width of the sweep and may bc eithera
positive or a negative quanmy

~ @ The frequency sweep increment (Fi) is the increment size and must be a positive

quantity. The sweep increment may be larger'than the absolute value of the sweep
width.

¢ Sweep symmetry is selected by Special Function, as described in the under the
heading “Digital Sweep Symmetry™.

- The following equations show the relationship of these parameters. -

NOTE

The progression of the sweep is always ﬁom FJ to F2. (Fw can be
negative. )

Symmetric sweep: ASYM annunciator is off.
- F1 = start frequency = Fc - Fw/2
F2 = end {requency = Fc +Fw/2

Asymmetric sweep: ASYM annunciator is it

o Fi = start frequeﬁcy = Fe
F2='end frequency = Fe + Fw ~

Some sweep parameters may be changed while sweep is active. Any parameter change
that would result in an invalid sweep condition is rejected, and the sweep continues
with the existing sweep parameters. If an attempt is made to start a sweep withsuch a
combination of parameters, the sweep mode selection is rejected.

During auto sweep, both sweep width and sweep increment can be inspected and
modified, and the center frequency can be modified, edited, or stepped. If the entry is
valid, the new sweep range or increment takes effect immediately for the sweep. These
parameters cannot be displayed or changed during manual or single sweep, although
the center frequency may be stepped during manual sweep. Sweep symmetry may be
changed at any time {so long as the resulting sweep range is valid) for auto or manual

o swccp chep symmeiry may not be changed whﬂe a smgie sweep is act:ve

A swcep in re}atwe mode 1S posmbls by enabhng relative frequency mode before .
_ 'entenng a sweep. Howcwer relatwe mode may not be enabled or disabled while a

Ssupis actnt
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Frequency Sweep Width Entry S - | - &

3 The frequency sweep width can be selected for entry by first pressing the key

- to select the FREQUENCY display field, then pressing the [JHEEE. key. Upon
=y programming a new sweep width, the value is held momentarily inthe FREQUENCY
display field. A negative sweep width can be entered: this causes the 6080A/AN to
sweep in the reverse direction, that is, starting at the high frequency and proceeding
towards the low frequency. :

SR

-

FREQUENCY SWEEP WIDTH

RANGE RESOLUTION

- *1 to 1056 MHz THz

SYNTAX:

; - numeric data --
. =]

EXAMPLE: Set Frequency Sweep Width 1o 230 MMz

m%@ : FRONT PANEL: [P ] (3R] (23 (3] (57 (wwv)
Lo REMOTE: FREQ_SWIDTH 230 MHZ |

o --Freciuency Sweep Increment Entry , u 4E-8.

= The frequency sweep increment can be selected for entry by first pressing the [ raza

key, to select the FREQUENCY display field, then pressing the [SWEEF] key. Upon
programming a new sweep increment, the new value is held momentarily in the
FREQUENCY display field. T ' '

[T

SRR FREQUENCY SWEEP INCREMENT

RANGE RESOLUTICN

1 to 1056 MHz 1Hz

SYNTAX:

-- numeric data -

¢ ) HayV

; . EXAMPLE: Set Frequency Sweep Increment to 230 MHz o

Y rronTeaner [FE) (BF) (2 (1) (G ) ()
A A  REMOTE: FREC SNCR2301Hz

4E-5
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" Digital Frequency Sweep Example , B S 4E.Q.

EXAMPLE Confsgure a dsgnai frequency sweep From 500 MHz to 540
MHz, with a sweep increment of 100 kHz and a dwell of 0 ms at
each point. Enable Single sweep for this conliguration.

1. Select 520 MHz RF frequency

FRONTPANEL:; [meej[ s 102 {0 ]{umav]

REMOTE: FREQ 520 MHZ

2. Select 40 MHz frequency sweep width and select frequency as the
active sweep field

FRONT PANEL: [7es] (B8R (4] (o] [waiv]
REMOTE: FREQ_SWIDTH 40 MHZ ; SWEEP_FIELD FREQ

3, Select 100 kHz frequency sweep increment

FRONT PANEL: (o3 (] 0] fwav)

REMOTE: FREQ_SINCR 0.1 MHZ

4 Se]ect symmetnc sweep

FRONT PANEL: E ""-] (2] H }
REMOTE: SWEEP__SYM SYMM

5. Selecl 0 ms sweep dwell time

'  FRONT PANEL:  (F5) (31 1 (50
- REMOTE: SWEEP _DWELLOMS

_ 6. Enable single sweep

FRONT PANEL: 7% Lol ls] CE:]

REMOTE: SWEEP SINGLE

DIGITAL AMPLITUDE SWEEP 4E-10.
The 6080A/ AN allows both digital linear and digital logarithmic amplitude sweep. i

all amplitude sweep parameters are specified in linear (voltage) quamltaes the sweep.

will be digital linear. If all amphtudc sweep parameters are specified in logarithmic
(dBm, dBmV, dBuV or dBf) quantities, the sweep will be digital logarithmic.

Four parameters define the sweep:

¢ The RF amplitude in effect beforc the sweep is enabied bccomes the Center
‘ Amphtude if symmemc sweep i§ selected, or the start amplitude if asymmetric
- osweep is selected It is generzcallv cal ch thc (“enter Amphtude (Ac).
¢ Theam nhtude sweep wxdth (Aw) is the total'w 1d{h of the cweep and mayv beeithera
pos;tnt or a negative quantity.

4E-8
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"3 ~© & The amplitude sweep increment (Al) is the increment size and must be a positive
' ‘quantity. The sweep increment may be larger than the absolute value of the sweep
width. '

. Sweep symmetry is selected by Special Function.
The follox#ing equations show the relationship of these parameters.
NOTE

The progression of the sweep is always from Al 10 A2. “Aw” can be
negative, T

Symmetric sweep: ASYM annunciator is off. |
Al = start amplitude = Ac -~ Aw/2
A2 =end aﬁapiitude = Ac+ Aw/2
Asymmetric sweep: ASYM annunciator is lit.

Al = start amplitude = Ac

g, ‘A2 = end amplitude = Ac + Aw
L Certain sweep parameters may be changed while sweep is active. Any parameter
change that would result in an invalid sweep condition is rejected and the sweep
continues with the existing sweep parameters. If an atterpt is made to start a sweep
with such a combination of parameters, the sweep mode selection is rejected.

| .
L '
[V

. During auto sweep, sweep width and sweep increment can be inspected and modified,
i § the center amplitude can be edited or stepped, and sweep symmeiry may be changed. If
i theentry is valid, the new sweep range or increment takes effect immediately. With the
exception of stepping the center amplitude during manual sweep, these parameters
cannot be displayed or changed during manual or single sweep. :

The center amplitude, sweep width, and sweep increment must all have consistent units
(4B or volts). If these parameters have inconsistent units, the amplitude sweep will be
rejected when a sweep mode (auto, manual, or single) is enabled. Likewise, the units of
the sweep parameters may not be converted whiie amplitude sweep is active.

A sweep in relative mode is possible by enabling reiative amplitude mode before
entering a sweep. However, relative mode may not be enabled or disabled while 2
sweep is active.

The maximum sweep width in either lagarithmic ¢ linear mode is restricted to 20 dB
(approximately a 10:1 ratio). Furthermore, when in linear mode, the ratio of the
maximum output voltage in the amplitude sweep to the sweep increment cannot
exceed 999. :

4E-7
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Amphtude Sweep Width _ o 4E-11.

The amplitude sweep width can be selected for entry by first pressing the key
to select the AMPLITUDE display field, then pressing the serEP] key. When a new
sweep width is programmed, the value is held momentarily in the AMPLITUDE
display field. A negative sweep width can be entered; this causes the 6080A /AN to
sweep in the reverse direction, that is, stamng at the 1arger amplitude and proceeding
towards the smaller amplitude,

AMPLITUDE SWEEP WIDTH
RANGE RESOLUTION
+0.1 dBlo220dB 0.1dB
10 nVio +224 V 3 digits

SYNTAX:
-- numeric data -- LB

00
iz

EXAMPLE: Set Amplitude Sweep Wrdth 012 dB
FRONT PANEL: [} ml IR HWJ
 REMOTE: AMPL SWIDTH 12 DB

Amplztude Sweep lncrement Entry B | o "4E-_12_

- THE amplitude sweep increment can be selected for entry by first pressing the { amet |
key to select the AMPLITUDE display field, then pressing the [SREEP] key. Upon
programming a new sweep increment, the new value 15 held momentanly in the

- AMPLITUDE dlsplay field.

_ . AMPLITUDE SWEEP INCREMENT-

RANGE © RESOLUTION
0.110 +20 dB 0.14dB
10nVio 224V 3 digits

| SYNTAX:
- numeric data -

|V

E

=

Rt m?

Hale¥
EXAMPLE Set amp fitude sweep mcrement o 05 dB

mom PANEH L...J[i».&JLJLJ L_JM

PCMOTE AMPL. SINCRD 5 DB
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Example Digital Amplitude Sweep . - - . - T 4E.13.

* EXAMPLE: Conligure a digital amplitude sweep from -20.0 dBm 1o -15.0 dBm, with a sweep
increment of 0.1 dB and a dweli of 100 ms at each point. Enable Auto sweep for
this configuration, ,

1. Select -20.0 dbm RF amplitude

FRONT PANEL: [we] (=] 2] (0] [em )

REMOTE: AMPL -20 DBM

2. Select 5 dB amplitude sweep width and select amplitude as tha active
sweep field N

. FRONT PANEL: 5]
REMOTE: AMPL_SWIDTH 5 DB ; SWEEP_FIELD AMPL
3. Select 0.1 dB amplitude sweep increment
FRONT PANEL: () () (577 (] | 1] [oom ]
REMOTE: AMPL_SINCRC.1DB

4. Select asymmetric sweep

FRONTPANEL: () (2] [31(G0
REMOTE: SWEEP SYMASYM
5. Select 100 ms sweep swelltime
~ FRONT PANEL: (7] () FT] fT]
 REMOTE: SWEEP_DWELLtooMs

Y Ehaﬁle auto své‘e'ep" " o
. FRONTPANEL: . (=]
REMOTE: SWEEP AUTO

s 4E-)
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CALIBRATION OF RECORDER/OSCILLOSCOPE - . oo 4E-14,

To calibrate an X-Y plotter/recorder or oscilloscope to the 6080A f AN X-axis (sweep
DAC) output and the Blanking/ Penlift signals, use the following procedure:

1. Sét the X-axis ouﬁput to 0 volts:

Enable manual sweep and turn the edit knob to the start frcé;uency (F1) or the start
amplitude (Al).

2. Set the X-axis output to +10 volts:

Enable manual sweep and turn the edit knob to the end frequency (F2) or the end
amplitude (A2).

The Blanking/Penlift signal is maintained “low™ for the above conditions; it is
maintained “high” if no sweep is active.

ANALOG FREQUENCY SWEEP : 4E-15.

It is possible to configure the 6080A/AN FM circuitry to perform a fast frequency
sweep that is symmetric about the RF frequency. This mode is entirely controlled by
the programmed modulation parameters and 1s not related to the synthesized digital
sweep. ‘ ' '

Three parameters must be configured to perfonﬁ a fast {reqﬁéncy sweep:
s The sweep rate, determined by thé_'mddu_lati.ér‘a frequency.

At lower modulation frequencies, it may be necessary to enabié Low Rate FM or
External DC FM. See Section 4C, “Modulauon“ for more information.

¢ The programmed FM dewanon (onc~half of the sweep w:dth)

The maximum FM devzat:on allowed dcpends onthe RF frequency. See Section
4C, “Modulation” for mare information.

‘The following equations determine the start anm(;énd‘ E;equcncms
F1 = start frequency = RF Frequency - FM deviation
F2 = end frequency = RF Frequency + FM deviation.
o The triangle internal modulation waveform must be selected.

See Section 4C, “Modulation” for more information.

Onceinternal FM isenabled, the RF frequency sweeps from Fl to F2, then back down
to Fl each period (period = 1/ Modulation Frequency).

4E-10 °
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EXAMPLE:Configure an analog frequency sweep From 78.5 MHz to 80.5.
MHz, with a sweep rate of 10 Hz.

1. Select 80-MHz RF frequency

: : FRONT PANEL: [fee] [8 ] {6 ] [urav]
REMOTE: FREQ 80 MHZ

2. Select 10-Hz modulation frequency

FRONT PANEL: (255) (5 5] [mev)

REMOTE: MODF10HZ

3. Select 500-kHz FM deviation

FRONT PANEL: [rwee] (5] [0 ] (0] [wimy}

REMOTE: FM 500 KHZ

4. Select triangle internal medulation wavaform

FRONTPANEL: s ] [ 2] s ][]

REMOTE: MOD_WAVE TRIANGLE

5. Enable internal FM modulation

FRONT PANEL:
REMOTE: INT_FMON

4E-11/4E-12
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~ Section 4F_

Specnal Functions

GENERAL DESCRIPTION : : 4F-1.

. Special Functions are divided into three functional groups:

e Stored-mode
# [mmediate action
& Hidden parameter diSplay/cntry

Al are activated by prcssmg the [ secL | key followed by either a two- or three-dlgn

numeric code.

Stored-mode speczal functions change a Spemfcz operating mode of the 6080A/AN.
Examples are RF Frequency Relative mode, Low-rate FM mode, and High-rate oM
mode. All of the active stored-mode special functzon numeric codes can be vmwcd by
pressing the | secl key.

" Each of the stored-mode special functional groups is allocated a decade of Spccxa!
- function numeric codes. For example, Relative RF Frequency OFF/ON is 20/21,

low-rate FM OFF/ON is 710/711, and High-rate M OFF/ON is 720/721. The unit

© digit of the code determines whethcr functions of this type are off or on (0 = OFF, |

=ON). The 6080A/AN’S default preset state forces these functions to the OFF state

. All enabled stored- mode funcnons are cleared with Special Function 00.

... Some of the stored-mode functions have more than two choices. For exampic there
are six selections (890 through 895) for sweep dwell time, and three selections (750

through 752) for the internal modulation waveform. Again, the unit digit of the code
determines the selection within the decade, with the zero-state the default state. 7

Immediate action special functions typically perform an immediate action without
affecting the stored state of the 6080A/AN. Examples of these type of functions
include display of the software revision level and execution of self-tests. Since
immediaie action functions do not change the stored state of the 6080A/AN, their
special function numbers are not allocated in decades.

Hidden parameter special functions are for display and modification of 6080A/AN
parameters that are not normally displayed on the front panel. Hidden parameter
special functions are used primarily when the related parameter may take on a wide
range of values and it is 1mpractzcai to use a sequence of special function numbers.
Since the special function number is not used as an indication of the function state,

. _they are not allocated in decades. An example of this type of function is specxa! '
,_-.{':::;{.‘__func‘ion 10, whzch dssplays and is used te: set the IEFi2-488 address.

| “:""‘-Table 4F-1 llsts ihe Spcc:a} Functlons Dy act;on Appendix B Contams a lmt of the
..z .special funcuop Lodes ‘

{E”T,..U'
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4F-2

Table 4F-1. Speciat Funection Codes

FRONT REMOTE LIGHTS SPCL
SPECIAL FUNCTION DESCRIFTION PANEL COMMAND ANNUNCIATOR
WHEN ENABLED
FREQUENCY
Relative frequency modse 20,21 FREC_REL
External reference input frequency 760,761 EXTREF_FREQ
AMPLITUDE
Relative amplitude mode 30,31 AMPL_REL
Fixed-range amplitude 50,51 AMPL_RANGE b
Amplitude display units B40-843 AMPL
EMF-Volts amplitude display mode 850,851 AMPL_EMFOUT
MODULATION . :
Modulation oscillator output 40, 41 MODOUT *
Enter modulation frequency to 0.1 Hz 82 MODF .
Low-rate FM : 710,711 LORATEFM *
High-rate OM ' 720,721 HIRATEPM *
Low-distortionfixed-range FM 730-732 FM_RANGE *
Internal pulse modulation 740,741 INT_PULSE
Modulation oscillator waveform 750-758 MOD_WAVE *
Enter pulse width 759 PULSE_WIDTH
SWEEP
Sweep dwell time . 890-885 SWEEP_DWELL
Sweep symmetry 880,881 SWEEP_SYM
Initiate single sweep .- 882 . SWEEP SINGLE
MEMORY S _
Heset memory locations 801 MEM_RESET
Display/Set memory sequence dividers L 802" MEM_DIVIDER
Lock memeory stote operations 820,821 MEM_LOCK
REMOTE 1 b
Display/Set IEEE-488 address 10 n/a
Bisplay/Set IEEE-4B8 address mode 11 nfa
Display/Set {EEE-488 language 12 GAL
Display/Enter service request mask 13 *SRE
Set user request SRQ 14 nfa
Clear SRQ -15 n/a
MISCELLANECUS
Clear special functions 00 SPCLOO
Restore Instrument Preset State 01 SPCL 0t
Initiate power-on self tests 02 *TST?
Display self {est resulls 03 STATUS
Display option loading status = 08 "ION?
Display software revision level ~- s ees MIDN?
Dicsble display s ©-770,771° - | DISPLAY -
Step key repeat rale 860-862 .. | KEY_RATE ]
870-873 . KNOB_STEP *

Knob and step key operation
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Table 4F-1. Special Function Codes {cont)

FRONT PANEL OPERATiON
SPECIAL FUNCTIONS

See Servige Manual for Others

L . FRONT _. REMOTE LIGHTS SPCL
SPECIAL FUNCTION DESCRIPTION PANEL COMMARND ANNUNCIATOR
WHEN ENABLED
SERVICE
Amplitude compansation $20-922 AMPL_COMP *
Output compensation data 930,931 AMPL_CMPDAT

SPECIAL FUNCTION ENTRY

4F-2.

The Special Function code is a two- or three-digit number. Special Functions 00
through 19 cause an immediate action to be performed. Special functions 20 through
59 and 600 through 999 cause a change to the instrument state. The first digit indicates
the classification of the special function, and the last digit specifies the particular
special function. A special function is executed when the last digit of the special

- function code is entered.

SYNTAX:

<n>= 0..8;
Special Functions 00 through 59 <n> <n>

Special Functions 600 through 998 - <N> <h> <>

VIEWING ENABLED SPECIAL FUNCTIONS - 4pa,

‘A list of the active stored-mode special functions is displayed while the {_sect Csecl | keyis
- pressed. A special function is defined as active, and itscode is displayed, only when it s

programmed to a state other than its default state. If all special funcuons are in their
defau It or OFF state, the code 00 is displayed.

Up to four Special Funcuon codes are displayed at a time. If more than four special
functions are active, repeatedly pressing the [ sect | key scrolls through the list. For
more information on the operation of the Special Functmn status display, see Section

‘4G, “Error and Status Reporting™

THE SPCL ANNUNCIATOR | | 4F-4.

- Several special functions enable operating modes that cause a distinct change to the

state of the 6080A/AN, but do not have a dedicated annunciator in the display. The
SPCL annunciator in the FREQUENCY display ficld is lit when any of these special
operating modes are enabled. :

In addition, the SPCL annunciator is lit for special functions for which there is a
dedicated annunciator, but are contextdependent, Forexample, enabling the low-rate
FM special function lights the SPCL annunciator immediately, but the LO RATE
annunciator is 1it only if Internal or External FM is also enabled.

MISCELLANEOUS SPECIAL FUNCTIONS . 4F-5.

Clear Spec:ai Functions ™ - : o : . - 4F-6.
}_nabied stored-mode Special Funciions can be c!eared with Special Funci ton 00,

4F-3
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*

Restore instrument Preset State 5 e ' 4F-7.
" Enabled stored-mode carn also be cleared with Special Function 01. This function

~recalls memory location 97 clears all sweep modes and cal/ comp procedures The

_ scope of Special Function 01 is detailed in Appendix A.

Execute Self-Test and Display Self-Test Results 4F-8.

The 6080A /AN performs self-tests of its digital and analog hardware at power-on or
by special function. Self-tests can be run at any time with Special Function 02.

The test sequence can be terminated immediately by pressing any front panel key. At
the end of the test sequence, the 6080A/AN assumes the power-on-state. Numeric
error codes are displayed if one or more of the self tests failed. If the tests were aborted
with a key entry, error code 301 is displayed to indicate that the tests were not run to
‘completxon

© The results of the self-tests can be dlspiayed with Special Function 03. See Appendix E
for the status codes and their explanations.

Display Loaded Options - - 4F-9,

Special Function 08 causes the loaded instrument options to be displayed for
approximately 5 seconds or until another key is pressed. :

Display Instrument ID and Software Revision Level | 4F-10.

Special Function 09 causes the instrument 1D and software revision level to be
displayed in the display fields for approximately 5 seconds or until another key is
pressed. - _

 Blank Front Panel Display \ : S AF-11.

"The front panel display can be blanked with Specxa} Function 771. This special

function blanks the display and also disables the edit knob and the front panel keys,

except for the [ctmict] key. As a result, the remote command processing time is

- reduced by approximately 15%. Pressing the [ewanc] key restores the d1splay, as well
- as the knob and key functaons _

_ The repeat rate for the front panel step [ 4] and (7] keys is selected with
’ Special Functions 860 through 862. The default repeat rate for the step keys is medium,
corresponding to Special Function 860. Special Function 861 selects a fast repeat rate,

while Special Function 862 selects a slow repeat rate. :

Configure Edit Knob and Step Keys 4F-13.

The front panel edit knob can be disabled and the functicnal role of the step
increment/decrement keys and the edit knob can be modified with Special Functions 871
through 873 (see Table 4F-2). With Special Function 872, the bright digit remains
displayed even though edit operations are disabled.

‘-S'ellect Repeat Rate for Step Keys | o | 4F--‘¥2‘. -
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Table 4F-2. Functions of Edit Knob and Step Keys

SPECIAL FUNCTIONS

STEP INCREMENT/

SPECIAL EDIT
FUNCTION KNOB DECREMENT KEYS
870 enabled enabled as step
871 enabled anabled as edit
B72 disabled enabled as step
873 disabled enabled as edit
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o Section 4G
Error and Status Reporting

GENERAL DESCRIPTION 4G-1.

There are five tvpes of status information that the 6080A/ AN generates:

Rejected Entry Errors

Instrument Overrange/ Uncal Status

Self-Test Status

Calibration/Compensation Data Checksum Status
Calibration/ Compensation Data Origin Staius

® ® @D

The rejected entry annunciator REJ ENTRY is ﬂashed whenever a front panei or
Remote entry is rejected. Numeric data in one of the display {ields may also flash to
indicate the rejected value. Any function key may be pressed to clear the flashing entry

"~ and the REJ ENTRY annunmator

The STATUS annunciator is lit but not flashed to indicate when the 6080A/AN is

operating outside its specified performance range. If abnormal operation or aberrated
output occurs, the STATUS annunciator is flashed to cmphaszze the seventy of the
problem :

Since there is never more than one rejected entry error at a time, rejected éntry errors
are always given precedence over the status codes. To avoid ambiguity, the STATUS
annunciator is always turned off when the rejected entry annunciator is flashing.

The Self-Test Status and Calibration/ Compensation Data Status are not presented in
the normal operation of the 6080A/AN. A Special Function command is used to
display the active status codes for these conditions,

THE STATUS KEY . 4G-2.

When the REJ ENTRY annunciator is flashing, pressing the key displays the
Rejected Entry ¥rror Code; when the STATUS annunciator is flashing or hit, pressing
the |status| key displays the Overrange or Uncal Status Codes. These codes provide
detailed information on the nature of the rejected entry or status condition.

To avoid ambiguity, every Rejected Eniry, Overrange/Uncal Seif-Test and Calibration
Compensation memory condition hasa unsque status code. These codes are orgamzed

o nurmucal!y to facahtatc their interpretati-m, as shown in Table 4G-1.

A numeric ls:.t '*nd exp}anauon of ali of the error zmd status codes is presented in
Appendixes C, ©'. and E. :

- 4G-1
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Table 4G-1. Status Code Descriptions

ERROR/STATUS CODE INTERPRETATION
00 No Errors or Status
01-199 Rejected Entry Errors
.. 201 - 298 Instrument Overrange or Uncal Status
301 -389 Self-Test Staius
401 - 499 Calibration/Compensation Data Checksum Status
501 - 589 ' Caiibration/Compensation Data Origin Status

When the front panel REJ ENTRY annunciator is flashing, pressing the key
displays a numeric code, in the MODULATION display field, indicating the specific
reason why the entry was rejected. From Remote, the ERROR? command is used to
QuUery errors. B

When the front panel STATUS annunciator is lit or flashing, pressing the [sratus key
displays one or more numeric codes detailing the set of overrange or uncal conditions.
From Remote, the STATUS? command is used to query status.

Up to four codes can be displayed at a time. If more than four status codes are active,
repeatedly pressing the [status] key will scroll through the active codes. Only three
codes at a time are displayed when the active list is scrolled through. Three dots appear
-in the fourth (rightmost) field to indicate that there are additional codes.

SELF TEST AND CALIBRATION/COMPENSATION DATA STATUS 4G-3.

Self-Test, Calibration/ Compensation Data Checksum, and Origin status codes can

- also be displayed. Each set of status codes are displayed with a Special Function and
- scrolled using the key like the overrange/uncal status codes. From Remote,

the STATUS command s used to load the status queue with the requested information,
and the STATUS? command is used to query the status. The Calibration/ Compensa-
tion Data Checksum and Origin Status codes are described in the 6080A/ AN Service

Manual i
SYNTAX: _
FRONT PANEL REMOTE
Display/Load [Exod) ~ STATUS UNCAL
pey STATUS?

Qverrange AUncal Status

Display/Load Self Test Status (=] {0 ] (3] [m  STATUS SELFTEST

STATUS?
Display/Load CalComp Data o) (o) () B STATUS CHECKSUM
Checksum Stalus STATUS?
Display/Load CalComp Data e} {03 (5] [samd  STATUS ORIGIN

Ongm Sialus [ ;. STATUS?




Section 5
Remote Operation

INTRODUCTION _ 5-1.

The 6080A /AN Signal Generator operates directly from the front panel controls or
. under remote control of an instrument controller or computer. The following sections
. describes how to connect, configure, and operate the 6080A/ AN in the remote mode.

The 6080A /AN is fully programmable for use on the IEEE Standard 488.1 interface
bus (IEEE-488 bus). The interface also comphes with supplemental standard
IEEE-488.2. Devices connected to the bus in a system are designated as talkers,
listeners, talker/listeners, or controllers. Under the remote control of an instrument
controller such as the Fluke 1722A, the 6080A/AN operates exclusively as a
talker/listener on the IEEE-488 bus. This operation is described in Section 5A,

- “Remote Programming”. The programming commands are listed in Section 5B,
“Remote Command Tables™.

The 6080A/AN can also be operated on the IEEE-488 bus without an instrument
controller in a talk-only or listen-only mode. In this mode, two 6080A/ANS can be
configured 1o track each other in operation. This mode is described in Sect:on 5C,
“Listen-Only/ Talk-Only Operation”™.

Companb:hty anguage capabxhty is included to emulate Fluke Models 6060A, 6060B,
6061 A, 6062A, 6070A, and 6071 A. This capability allows the 6080A /AN to emulate

- these instruments in response to commands and allows substituting a 6080A/ AN into
a system with no or, in some cases, minor software modifications. This Ianguage is
described in Section 5D “Compatibility Languages™

For an introduction to the basics of the IEEE-488 interface bus, request Fluke
Application Bulletin AB-36, “IEEE Standard 488-1978 Digital Interface for
Programmable Instrumentation.”

SETTING UP THE IEEE-488 INTERFACE 5-2.

 The 6080A/AN is set at the Fluke factory to operate in the normal talker/listener
mode. If the listen-only/ talk-only modes or the compatibility languages are to be used,
follow the setup procedures described in this section.

Address Setup Procedure : ' 5-3.

~ Sciting up the 6080A/ AN on the IEEE- 488 bus re quires only , 2 chaice of address and
. connection t¢ a controller. The address is set at 11 : Fluke facmry to 2. To change the
: (\OSOA/AN address, pro ceed as follows:

5_1



“"REMOTE OPERATION

Enter (st | | 1 | [ 0 i1o display the current IEEE-488 address. The address is
shown in the FREQUENCY display field, and the talker/hstener mode is shown in the
AMPLITUDE display field. For example:

EXAMPLE EXPLANATION

"Addr 01 ? *© Normal mode with address of 1
"Addr 12 7 fo" Talk-only mode, address is ignored
"Addr 23 7 Lo" Listen-only mode, address is ignored

Enter two digits for the desired new address. Addresses are allowed in the range of Q to
30. The new address is displayed for 2 seconds.

The address is stored in non-volatile memory and is retained when the power is turned
‘off.

Talker/Listener Mode Selection Procedure ' 5.4,

When using an [EEE-488 bus controller, the 6080A/ AN should be set to Opcrate inthe
addressed mode. A talk-only and hstcn oniy mode are provided for use on the
IEEE-488 bus without a controller. Two 6080A/ANs can be connected together to
track each other with the talk-only and listen-only modes.

Enter [srot ] [1 ] {1 | to display the current talker/lstener mode in the
FREQUENCY display field.
EXAMPLE EXPLANATION
Addr 7 . Normal (Addressed) mode
to 7 Talk-only mode
lo 7 Listen-only mode

: thn the 6080A/AN is in talk-only or listen- -only, it is always addressed to talk or

I:stcn so the ADDR annuncxator on the front panel is always ht

Enter [I] to select the addressed mode [:D to select the taik only mode, and

{2 Jto sclect the hsten-»only mode The new ta!ker/ hstener mode is dasplayed for 2
”scconds

" The talker-only or listener-only mode is stored in non-volatile memory and retained

when the power is turned off.

Compatibility Language Selection Procedure ' 5-5.

The default language for the 6080A f AN is described in this section. Two compatibility
languages are included; one for the Fluke 6060-family signal generators and one for the
Fluke 6070-family signal generators.

Enter [0t | [ 1 ] {2 ] to display the current IEEE-488 language in the
FREQUENCY display field.

EXAMPLE EXPLANATICON
Leo80 v 6080 language
L6080 7 8060 language

SL8070 7 . 6070 language

A T T S Gy n e g AT £ PRSI e s g Sy Py bt £ P LS £ HENT oS
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_ ‘REMOTE OPERATION

Enter 0 i for the 6080 (6080A/AN), | for the 6060 (6060A. 6060B, 6061 A, or
6067/\) and [ 2 iforthe 6070 (6070A or 607! A) languagc The new language will be
displaved for 3 sec seconds

If the 6060 or 6070 language has been selected, the 6080A /AN will not respond to the
commands described in this section. See Section 5D, “Compatibility Languages” for
more information.

The language is stored in non-volatile memory and is retained when the power is

“turned off.

5-3/5-4
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‘Section 5A
Remote Programming

INTRODUCTION 5A-1.

Communication between the controller and the 6080A/AN consists of interface
messages and commands. Interface messages are defined by the IEEE-488.1 standard
and control the lowest level of bus communication. Interface messages are handled
automatically by the controller. (The interface messages that the 6080A /AN accepts
and sends are listed in Tables 5A-4 and SA-5.) Commands are sent to the 6080A/ AN
literally, for example, with the Fluke 1722A BASIC PRINT statement. The
commands are described in Tables 5B-1 and 5B-3. There are three types of commands:

i. Common commands

Commands that start wuh an asterzsk which are deﬁned by the IEEE-488.2
standard. '

2. Device-dependent commands
Commands specific to the 6080A/AN.
3. Queries

Commands that cause the 6080A/ AN to send a response to the controller. (These
commands always end with a question mark (7).

- A controller program first needs to initialize ihe interface and the 6080A/AN. The

following sample program can be used.

PUT THE 60BOA/AN INTO REMOTE
CLEAR IEEE-U488 INTERFACE

SET TC 488.2 LLNGUAGE

CLEAR ERRORS AND RESET 6080A/AN
DON'T GENERATE SRQs

10 INIT PORT © \ REMOTE €2
20 CLEAR €2

25 PRINT €2, “GAL"

30 PRINT €2, "*(CLS; *RST"
O PRINT €2, "*SRE O¢

If the programmer wishes to use SRQs, tize *SRE, *ESE, and ISCE commands should
be used to enable the desired event, Referto® CheckmgtheInstrumemStatus”laterm
Section SA for more information.

fert rem ame e wam

Programming the 6080A'/AN involves sending the desired commands to the

.. 6080AJAN as Q‘xown in the foliowmg program.

107 PRINT €2, ErEQ 160 MHZ; AMPL -15 DEM" ! PROGMA% F%EQUE&CY 4MD AMPLITUDE
110 PRINT 82, “RFOUT ON™ ! TURN RE QUTPUT CH
120 PRINT €2, “FM 1.2 KHZ; ERTRC_FM Gt PROGRA% DEVIATIGN & ENABLE EXUERNAL FM
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Instrument parameters can be retrieved with a query (programming commands that
contain a question mark):

200G PRINT €2, "FREQ?™ { RETRIEVE FREQUENCY

210 INPUT LINE €2, A%

220 PRINT "Freguency is: “; A$

230 PRINT @2, “RFOUT?" _ ' RETRIEVE RF CUTPUT STATE

2HG INPUT LINE €2, A$

250 PRINT "RF output is: ™; A%}

260 PRINT 2, "FM7; EXTAC _FM?" ! RETRIEVE DEVIATION & EXTERNAL FM STATE
27C 1HPUT LINE €2, &% )

280 PRINT "FM info is: ™; AS

After the program has run, the output is:

Frequency is 1.000000000E+08,HZ
RF cutput is ON
FM info is 1.200E+03,HZ;0N

Programming errors may be checked by the following sample programs. The Error

Available (EAV) bit in the serial poll register may be checked using a serial poll.

300 A = SPL{3) ! CHECK FOR ERRORS

310 IF (& AND 8) THEN PRINT "There was an error”

320 PRINT €2, "*CL3" .~ Y CLEAR ERRORS

The error and an explanation can be checked as follows. Since errors are accumulated
in a queue, the entire queue must be read to retrieve and clear all the errors.

4OC PRINT €2, "ERROR? EXPLAIN" . .7t CHECK FOR ERRORS
510 INPUT €2, A, A% _ .
420 IF (A = 0) THEN GOTO 500 _ ! NO MORE ERRORS
K30 PRINT "Errorf :";A, A$ ©“1 PRINT ERROR# AND EXPLANATION
440 GOTO 400
500 END : \
--COMMAND SYNTAX INFORMATION ‘ : ‘ : 5A-2.

The following syntax rules apply to all the remote commands. (Acommand consistsof

a word by itself or a word followed by one or more parameters.) The rules for
parameter syntax are provided first (including proper usage of units}, followed by the
rules for extra spaces, followed by the rules for terminator usage. A description of how
the 6080A /AN processes incoming characters provides the basis for answering other
poss:ble questions about syntax Information about syntax of response messages is
also given.

Parameter Syntax Rules ' 5A-3.

A G 2 e e Nt L T i R T T N3 R e ST T S et g B 4 s g

Many of the remote commands require parameters. Improper use of parameters
causes command errors to occur.

General rules for parameter usage are as follows:

© 1. Whenacomma nd has more than one parameter, the p irameters must be separated

by commas

" For example “\ziEM DIVE?WFRI 2‘3 -0, 48‘

s T 4 e w
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i " 2. Numeric parameters may have up t0255 i ignificant di gus and then’ exponents may
range from -32000 to +32000. The useful range for 6080A/ AN programming is =
2.2 E-308 to + 1.8 E308.

3. Specifying more parameters than allowed by a particular command causes a
command error.

4. Null parameters cause a command error {e.g,, the adjacent commas in
“MEM_DIVIDER 1, 25, , 48",

N 5. Expressions, for example “(4+2*13)”, are not allowed as parameters.
Units that are accepted in command parameters are listed in Table 5B-1.

Extra Space Characters 5A-4,

Table 5B-3 and the remote program exampies in thxs section show commands and their
parameters separated by spaces. One space after a command is required. All other
spaces are optional. They are shown for clarity in the manual and may be left in or
omitted as desired. Extra spaces can be inserted between parameters as desired. Extra
spaces withina parameter are generally not allowed, except for between a number and
its assomated unit.

EXAMPLE EXPLANATICN

<.< 3 : B N P - -
—a@ha!% ' FREQ1C0MHZ . Equivalent to "FREQ 100MHZ"
g : B MEM_DIVIDER 1, 25, 20, 48 Equivalent 1o "MEM_DIVIDER 1,25,30,48"
AMPL -1 2.5 DBM tnvalid; no space alicwed in 2 number
3 AMPL -12.5 DBM . : Correci fo;m ior above
Table 5B-3 contains examples for commands whose parameters are not self
* ' © explanatory. Remote program examples for the Fluke 1722A Instrument Controller
: are provided at the end of this section.
- Terminators | , 5A-5.
i : To signify the end of a response sent to thc controller, the 6080A/AN.sends a
“terminator.” The 6080A [ AN sends the ASClI character Line Feed (LF) with the EOI
control line asserted as the terminator for response messages. The 6080A/AN
i recognizes the following as terminators when encountered in incoming data:
. ® The ASCII LF character
® Any ASCI character sent with the EO! control line asserted
The terminator used by the Fluke 1722A Instrument Controller for data it sends to
instruments on the IEEE-488 bus is programmable, but its default is LF with EOIL.
. Incoming Character Processing 5A-6.
: ' © The 6080A /AN processes all incoming data as fo}lows '
N :

. 1. Alldatais taken as 7-bit ASCII, the eighth bit (DI08) is 1gn0red (except the 8-bit
! T data byte pomon ofth “PUD and *DDT parameters).

2. 1ower-case or upper-case characters are accept‘d.

5A-3
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3. ASCII characters whose decimal equivalent is less than 32 (Space) are discarded, |

except for characters 10 (LF) and 13 (CR) and inthe *PUD and *DDT command
- arguments. The *PUD and *DDT commands allow all characters in their
arguments, and they terminate in a special way.

Response Message Syntax 5A-7.

In Table 5B-3, responses from the 6080A / AN are described wherever appropriate. In
order to know whether to read an integer or a floating-point number, the first entry is
“(Integer)” or “(Floating)”.

Integers for most controllers or computers are decimal numbers in the range -32768 to
32767. Response elements of this type are labeled as “Integer™ in the command tables.
Floating-point numbers may be in exponential form, i.e., “I1.15E-12". Examples in
Table 5B-3 show response formats.

INPUT BUFFER OPERATION ~ 5As.

As the 6080A/AN receives each data byte from the comrdller, it piacés the bytesin a
portion of memory called the input buffer. The input buffer holds up to 64 data bytes
and operates in a first-in/first-out fashion.

The 6080A/AN treats the IEEE-488 EOI control line as a scp'aratc data byte and
inserts it into the input buffer if it is encountered as part of a message terminator.

The 6080A/AN treats the IEEE-488 tngver interface messagc asa  separate byte and
inserts it into the input buffer at the time it is recelved

Input buffer operation is transparent to the program running on the controller. If the
controller sends commands faster than the 6080A/AN can process them, the input
buffer fills to capacity. When the input buffer is full, the 6080A/AN holds off the
IEEE-488 bus with the handshake lines. When the 6080A /AN has processed a data

. byte from the full input buffer, it then completes the handshake aHowmg the

- COMMANDS ' 5A-8.

controller to send another data byte.

The 6080A / AN clears the input buffer at power-on and on receiving the DCL (Device
Clear) or SDC (Selected Device Clear) mcssages from the controlier -

Table 5B-1 summarizes the commands by function. Table 5B-3 provides protocol
details of the remote commands. The commands duplicate almost all activities that can
be initiated from the front panel in local operation. Separate headings for each
command in the tables provide the parameters and responses (if any), and an example
for cases in which the parameters are not self explanatory. -

Multiple Comménds 5A-10.

D 5A-4

If the controller on the IEEE-488 bus is a Fluke 1722A, commands are sent one at a
time, or combined, in Fluke BASIC PRINT statements. For example if the 6080A/ AN
bus addressis 2, use the following BASIC program statements to set the 6080A /AN to
output 100 MHz and -25 dBm

10 INIT PORT 0 \ REHOT“' @2
20 PRINT €2,“FREQ 100 MHZ"
30 PRINT €2,"AMPL -25 DEM!
40 PRINT €%, “RFOUT ON"

pUT THE 6080A/ 8N mTo THE REHOTE 'STATE
PROCRAM 100 MHZ =~ °
PROGRAM -25 DBM

TURN THE RF QUTPUT O -

b re A
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- ” . The same results can be achieved by combining the three commands in one statement
' as follows (notc that each command is separated by a “;"): :

10 INIT PORT 0 \ REMOTE 82
20 PRINT @2,"FREQ 100 MHZ ; AMPL -25 DBM ; RFOUT ON"

. Command Processing 5A-11.

All commands are processed in the order they are received. Each command is
completely processed before the next is processed.

Table 5B-3 lists all the commands processed by the 6080A/AN. Commands are
received and executed at all times. Some restrictions may apply in certain 6080A /AN
modes of operation.

Command Restrictions - BA-12.

During sweep operation, some commands are rejected and some are processed
differently. This information is noted in Table 5B-3 with the description of the
~ commands. :

In local, all calibration and compensation commands are rejected. (CAL.AM,
CAL_FM, CAL_LEVEL, CAL_REFOSC, CMEM_FIX, COMP_ATT,
N COMP_COARSE, COMP..OUT, COMP_OUTDEF, COMP_SUBSYN,
s ) COMP.SUM)

+ : " During calibration and compensation procedures, only a subset of commands are |
" allowed. Refer to the section “Closed-Case Calibration Adjustments™ and the section
1 “Compensation Procedures” in the Service Manual for details.

In listen-only, all calibration and compensation commands and all the queries (those
that end wuh a*“7") are rejected ' :

Sttt sdes

Commands That Requ;re the CAL;COMP Swntch To Be Set 5A-13.

_ The following commands do not work unfess the rear panel CALECOMP switch is in
the | (on) position: *PUD, CMEM_FIX, and all commands that start with CAL_,

. CC, and COMP_ Attempting to use any of these commands with the CAL|COMP
switch in the 0 (off) position causes the 6080A/ AN to log an error into the error queue.

[P 1

CAUTION

Great care should be exercised in using these commands, as they may alier
the 6080A/AN calibration compensation data.

‘BA-5
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5A-6

REMOTE/LOCAL STATE TRANSITIONS 5A-14.

The 6080A/AN can be Operatcd using the front panel keys as descnbed in Section 4,

“Front Panel Operation”, or remotely using a remote controller. In addition, the
6080A /AN can be placed in a local lockout condition at any time by command of the
controller. When combined, the local, remote, and lockout conditions yield four
possible operating states:

L.ocal

The 6080A /AN responds to local (front panel) and remote remote commands.

" This is also called “front panel operation.” Some remote commands are not

allowed in the local state. These are mostly procedural commands such as the
calibration and compensation commands.

Local with Lockout

- Local with lockout is identical to local, except the 608016;/16\‘\T will go into the

remote with lockout state instead of the remote state when it receives a remote
command. The local with lockout state is entered by executing the Fluke 1722A
BASIC*LOCKOUT"statement when using the 1722 A as an IEEE-488 controller.

Remote

When the Remote Enable (REN) line is asserted and a controller addresses the
6080A /AN as a listener, it enters the remote state. These conditions are met, for
example, when a Fluke 1722A executes the BASIC statement “REMOTE \
PRINT @2'FREQ 100 MHZ™if the 6080A/AN’s address is 2. In the remote state,
the REMOTE annunciator s lit.

Front panel operation is restricted to use of the power switch and the [ctrect] key.
Pressing this key returns the 6080A/ AN to the local state. The controller may also
send a Go To Local (GTL) interface message. (When the Fluke 1722A is used, the
“LOCAL @27 BASIC statement does this zf the 6080A/ AN’s address is 2. )

Remote with Lockout

The remote with Iockout state can be entered from the remote state or from the
local with lockout state, but not directly from the local state. Remote with lockout
is similar to the remote state, but it is restricted: the key does not return the
6080A /AN to the local state. Instead, the message “Loc out™ is displayed in the
FREQUENCY display field when the key is pressed.

Toreturnthe 6080A/ AN to the local withlockout state, the controlier sends the Go -
To Local interface message (GTL). (Whenthe Fluke 1722A is used as an IEEE-488
controller, the “LOCAL @2” BASIC statement does this if the 6080A/AN’s
address is 2.)

Table 5A-1 summarizes the possible Remote/Local state transitions
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Table 5A-1, Remote/Local State Transitions

FROM 10 USE FLUKE 1722A BASIC COMMAND
Local Remote MLA + REN REMOTE
Localt.ockout LLO+REN LOCKOUT - . rmemae
Remots Local GT1L, or LOCAL
| e key
Remote/lockout | LLO + REN LOCKOUT
Local/Lockout Remote/Lockout | MLA + REN REMOTE, or any 60B0AAN
. . command
Remaote/Lockout Local REN LOCAL
Local/Lockout GTL 7 LOCAL @ < address »
CHECKING THE INSTRUMENT STATUS 5A-15.

The programmer has access to status registers, enable registers, and queues in the

- 6080A/ AN to indicate various conditions in the 6080A/ AN as shown in Figure A-1.

- Some of the registers and queues aradefined by the IEEE-488.2standard. The rest are
specific to the 6080A/AN. :

Each status register and queue has a summary bit in the Serial Poll Status Byte. Enable
registers are used to mask various bits in the status registers and generate summary bits
in the Serial Poll Status Byte, The Service Request Enable Register can be used to
assert the IEEE-488 Service Request (SRQ) control line on any one of the status
conditions in the instrument.

Queries cause the 6080A/ AN response to be placed in the output queue. The output
queue may contain responses from more than one query. The res ponses are outputona
first-in/ first-out basis, one at a time, in response to a controller input program
statement. If the output queue is empty, no response will be sent to the controller.

Serial Poil Status Byte (STB) S5A-16.

The most important and frequently used register is the serial poll status byte, which the
6080A/ AN sends when it responds to a serial poll. The status byte can also be retrieved
with the *STB? command. The value of this byte at power-on is determined by the -
value of the service request enable register (SRE), which is saved in non-volatile
memory. '

BIT ASSIGNMENTS FOR THE STB AND SRE S5A-17.

The bits in the Serial Poll Status Byte (STB) and Service Request Enable Register
(SRE) are assigned as shown in Figure SA-2. :

8A-7
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RQS

MSS

ESB

MAY

EAV

I1SCB

SAV

6 - 5 4 3 2 1 0
RQS ESB MAV EAV 1SCB SAV 0
MSS

Requesting service. The RQS bit is set 1o 1 whenever bits ESB, MAV, EAV, ISCB, or SAV change
from 0to 1 and are enabled (1} inthe SRE. When RQS is 1, the BOBOA/AN asserts the SRQ control
line on the IEEE-488 interface. A serial poll 10 read this bit will determine if the BO80AAN is the
sourca of an SRQ.

Master summary status. Sét to 1 whenever bits ESE, MAV, EAV, ISCB, or SAV are 1 and enabled
(1) in the SRE. This bit can be read using the "STB? command.

Is set 1o 1 when one or more enabled ESR bits zre 4.

Message available. The MAV bit is set 10 1 whenever data is available in the 5080A/AN's IEEE- ‘
488 interface output buffer.

Error available. Anerror has occurred and an error code is available to be read from the error queve
using the ERROR? query.

One or more enabled ISCR bits are 1.

Status available. Status codes have been loaded into the status queue and are available io be read
from the queue using the STATUS? query.

SERVICE REQUEST LINE (SRO)

SERVICE REQUEST ENABLE REGISTER (SRE)

Figure 5A-2, Bit Assignments for the STB and SRE

SA-18.

Service Request (S RQ) isan IEEE~488 1 bus control line that the 6080A/ AN asserts to
notify the controller that it requires some type of service. Many instruments can be on
the bus, but they all share a single SRQ line. To determine which instrument set SRQ,
the controlier normally does a serial pol! of each instrument. The 6080A/ AN asserts
SRQ whenever the RQS bit in its Serial Poll Status Byte is . This bit informs the
controller that the 6080A/AN was the source of the SRQ. The front panel SRQ
annunciator is lit whenever the 6080A /AN asserts SRQ.

The 6080A /AN clears SRQ and RQS whenever the controller performs a serial poll of
the 6080A/AN IEEE-488 interface, sends *CLS, or whenever the MSS bit is cleared.
The MSS bit is cleared only when ESB, MAV, EAV ISCB, and SAV are 0, or when
they are disabled by their associated enable bits in the SRE register being set to 0,

SA-18.

The Service Request Enable Register (SRE) enables or masks the bits of the Serial Poll
Status Byte. The SRE is stored in non-volatile memory and is restored to its power-off
value when the power is turned on.
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* The SRE can be set with the remote command *SRE and with'a front panel special
-function sequence. -~ -~ - S ,

By setting the bits in the SRE, the associated bits in the Serial Poll Status Byte can be
enabled. The following sample program enables the Error Available (EAV} bit.

10
20
30
40
50
60
100
120
130

! THIS PROGRAM SETS EAV IN THE SRE

CGOSUE 100 ! GET AND PRINT OLD SRE

IE {{A% AND 16%)=0%) THEN A% = A%+16% ! ENABLE EAV (BIT 4)

PRINT 82,"®3RE ";A% L

GOSUE 100 ! GET AND PRINT NEW SRE

END

PRINT 82, “¥3RE?" ! ASK FOR THE SRE CONTENTS

INPUT €2, A% : ! RETRIEVE THE HREGISTER CONTENTS
PRINT “SRE = " A%

RETURN

The following key sequence sets the SRE to be 16 (EAV enabled).

ENTER: DISPLAY SHOWS: EXPLANATION
: KR “SIE 12 7 Current value
L 1 Pis "SrE 16 " New value

- The following program generates an error, and checks lhe Serial Poil Status Byte.
- Enable the EAV bit With the exampies above - ‘

! THIS ?aocmu GENERATES AN ERROR AND CHECKS IT

0
20 PRINT €2, “FREQ 100 GHZ" ! CAN'T QUTPUT 100 GHZ
30 A% = SPL(A4) DO & SERIAL POLL . o
B0 IF ({AZ AND 1H4Z):0%) THEN PRINT "EAV and SRQ should have been set"
‘50 - PRINT 62, "STB" T RETR]EVn BYTE - . .
.60 INPUT €2, A% :
- 70 IF ((Aﬁ AND 16%) = 01) THEN ?RINT "EAV should have been set"
Event Status Register (ESR) : 5A-21.

The Event Status Register is a two-byte register in which the higher eight bits are
always 0, and the lower cight bits except bit | represent various conditions of the
6080A/AN The ESR is cieared (set to 0) when the power is turned on and every time it

is read.

BIT ASSIGNMENTS FOR THE ESR AND ESE - S5A-22.

The bits in the Event Status Register (ESR) and Event Status Enable Register (ESE)
. are assigned as shown in F:gure SA-3.

BA-10

I
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.18 14 13 12 11 10 8
0 e 0 0 0 0 0
7 6 5 4 3 2 0

PON URQ CME EXE DDE QYe ¢ OPC

PON

URQ

CHME

EXE

‘DDE

QYE

have occurred )

Power-on. This bitis set 1o 1 i the power supply has been turned off and on since the last time the
ESH was read.

User request. This bit is set on special function 14.

Command error. The BOBOA/AN's IEEE-488 interface encountered an incorrectly formed com-
mand. (The command ERROR? fetches the earliest error code in the error queue, which contains
error codes for the first 45 errors that have occurred.)

Execution error. An error occurred while the 508CA/AN tried 1o execute the last command. This
could be caused, for exampie, by a parameter being out of s aliowed fange or inconsistent with
the generator's capabilities, An example would be attempting 1o execute "FREQ 100 GHZ", which
is outside the range of the BOBOA/AN. (The command ERROR? fetches the earliest error in the

error queue, which contains error codes for the first 15 errors that have occurred,)

Device-dependent error. A error has occurred whichis not a Command Error {CME), a Query Error
{(QYE), or an Execution Error {(EXE). If 2 DDE occurs as the result of executing & command, #

condition arose during execution which prevented the command from cxjénp!eting propéﬂy. An
example of a Device Dependent Erroris error 90, “CALICOMP switch not setto 1 (on)", which can
occur when a calibration or compensation procedure is requested. (The command ERROR?
Tetches the earliest error in the error queue, which contains error codes for the first 15 errors that

.Quer-y error. The 6080A/AN was addressed to falk when no response data is present in the

output queue and the instrument is not generaling any response data via execution of a query.
When a query error oceurs, the B08DA/AN clears the oulput queve, sels the QYE bit in the
ESR register, and iogs one of the three foliowing error codes into the error queue according 1o
the type of query error encountered:

Error 78; IEEE.488.2 UNTERMINATED Command

The unterminated cemmand query errer occurs when the controller atternpls to read data frem
the BC80A/AN's output gueve without having first sent a valid query 1o the instrument. In this
condition, the 8080A/AN has nothing present in the output queue and is not in the process of
generating a response 10 a query. Thus the instrument cannot respond to the controller's
request for dafa. i :

Figure 5A-3. Bit Assignmenis for ESR and ESE

SA
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 Error 79: [EEE-488.2 INTERRUPTED Query

Interrupted query occurs when the IEEE-488 controller sends a new character to the GOBOA/
AN and response data is present in the ouput quete or the 5080A/AN is generating response
data by executing a query, After sending a query to the 8080A/AN, the controller should
always be sure to read all of the response data which the generator generates.

Error 80: IEEE-488.2 110 DEADLOCK

This type of query error oceurs whaen the 8080A/AN has been asked 1o buffer more data than it
has room to store in the output buffer. The 6080A/AN logs this errar when the E080A/AN
detects the foliowing three conditions simultaneously:

1. The oulput buffer is full, thus blocking completion the query which is generating response
data.

2. The input butfer is full.
3. The controller is attempting 1o send a new character 1o the generatot,

i these three conditions occur at the same time, the IEEE-488 bus will be blocked {deadlocked)
since the controller cannot clear the condition unless it aborts sending the character and begins
reading the oulput buffer,

OPC  Operation complete. All commands previous to reception of a *OPC command have been exe-
cuted, and the interface is ready 1o accept ancther message.
Figure 5A-3. Bit Assignments for ESR and ESE (cont)
EVENT STATUS ENABLE REGISTER (ESE) - - 5A-23,

A mask register called the Event Status Enable register (ESE) allows the controlier to

enable or mask (disable) each bit in the ESR, When a bit in the ESE is 1, the

corresponding bitin the ESR isenabled. When any enabled bitinthe ESR is 1, the ESB

bitin the Serial Poll Status Byte also goes to 1, The ESR bit stays ] until the controller

reads the ESR or does a device clear, a selected device clear, or sends the clear status.
*CLS command to the 6080A/AN. The ESE is stored in non—vo}atﬂe memory and is

restored when the power is turned on.

PROGRAMMING THE ESR AND ESE _ 5A-24,

To read the contents of the ESR, send the remote command, *ESR?. The ESR is
cleared (set to 0) every time it is read. To read the contents of the ESE, send the remote
command, *ESE?, The ESEis not cleared when itis read. When either register is read,
the 6080A/AN responds by sending a decrma! nuamber that reprcsents bits § through
15.

The following sample program retrieves the contents of the'ESR and ESE registers:

10 ! THIS PROGRAM READS THE ESR AND THE ESE REGISTERS

20 PRINT €2, “*ESR?" t ASK FOR THE ESR CONTENTS :
30 INPUT €2, nt : ! RETRIEVE THE REGISTER CONTENTS _
40 FRINT €2, “Xpsgav .4 ASK FOR THE ESE CONTENTS
- 50 INPUT @2, B%1 -} RETRIEVE THE REGISTER CONTENTS
60 PRZNT "ESR = ";a% ... ! DISPLAY THE ESR REGISTER CONTENTS VALUE
é@ PRINT "ESE = ";BI ¢ DISPLAY THE ESE REGISTER CONTENTS VALULE
0 END : ' :
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- lnst'r)umen‘! Status Register (ISR} ‘ 7 S5A-27.

The Instrument Status Register (ISR) gives ihe controller access to the state of the
*6080A/AN. including some of the information presented with the display annunciators
on the front panel.

BIT ASSIGNMENTS FOR THE ISR, ISCR, AND ISCE S5A-28.

The bits in the Instrument Status Register (ISR), Instrument Status Change Register
(ISCR), and Instrument Status Change Enable Register (ISCE) are assigned as shown
in Figure SA-4. '

INSTRUMENT STATUS CHANGE REGISTER (ISCR) SA-29.

The Instrument Status Change Register (ISCR) indicates which ISR bits have changed
status (from 0 to ! orfrom I to 0) since the ISCR was last read. The ISCR is cleared (set
to 0) when the 6080A/ AN is turned on and every time it is read.

15 14 13 12 11 10 g 8
o o 0 VALID REMOTE SWEEP | CALCOMP | EXTREF
7 10 1 o Tl
7 6 5 4 3 2 1 ]
AM Hi AMLO FM HI FMLO RPP LIMIT FAULT RFOUT .
T . T T T T T I S
VYALID When 1, the BF output is valid

REMOTE When 1, the BOBDA/AN is under remote control (HEMOTE annunciator is lit).

SWEEP  When 1, digital sweep is active. . ' o
CALCOMP  When 1, the CALICOMP switch is in the *1* position.

EXTREF When 1, the exiernal reference frequency is being used {EXTREF switch is in the "EXT"

position}.

AM Hi When 1, the external AM signal is greater than 1.02V.

AMLO When 1, the external AM signal is lass than 0.98V,

FM HI When 1, the exiernal FM signal is greatar than 1.02V.

FMLO When 1, the external FM signal is less than .08V,

RPP When 1, the RPP circuitry has 1r§pped.

LIMIT When 1, the B080A/AN is operaling in_é hardware limited region.
CFAULT . When 1, the 6080A/AN has a hardware faull condition.

RFOUT - Whén 1, :}-;e. RF-oufpuz ns on. : S

Figure 5A-4. Bil Assignments for the ISR, ISCR, and ISCE
SA-14
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Toread the contents of the ISR, send the Temote command, ISR?. To rea
of the ISCR, send the remote command, ISCR?. To read the contents
send the remote command, ISCE?, The 6080A /AN responds by send;
numberthat represents bits through 15, Every time the ISCR is read, i1,
zeroed,

The following sample program reads the ISR, ISCR, and ISCE register

10! THIS PROGRAM READS THE ISR, ISCR, AND ISCE REGISTERS
0 ! NOTE THAT THE ICSR? COMMAND ALSO CLEARS THE ISCR CONTENTS
30 PRINT €2, "ISRon ! ASK THE ISR CONTENTS .

- ho INPUT €282 | RETRIEVE THE REGISTER CONTENTS FRoy -
50 PRINT @2, “ISgRow o
60 INPUT 62, B2 o
TO PRINT €2, "ISCE?" | pSk FOR THE 1scp CONTENTS
B0 INPUT €2, 02 Ly peraroye THE REGISTER CONTENTS FROM T
90 BRINT MISR = ".pf 1 DISpiay THE 153 o
100 PRINT "ISCR = “:BZ I DISPLAY THE 1scf
110 PRINT "ISCE = ";CZ | pISPLAY THE 1SCE
120 END :

The status of the fnstrumcnt éan be read by converting the returned var
binary. For example, if a register contains “4”, its binary equivalent s
00000100. Therefore, bit 3 (CALCOMP) s set (1), and the rest of the bits a;

The following sample program loads a decima] 8 into the ISCE, which sets
resets the other bits: '

10! THIS PROGRAM LOADS 00000000 00001000 BINARY INTO THE IScE
20 PRINT 62, "ISCE gn ' LOAD DECIMAL 8 INTO THE ISCE

30 PRINT €2, "jsceoen ! READ BACK THE VALUE

40 INPUT B2, A% 1w

50 PRINT "ISCE = », 4y Y PRINT IT, IT SHOULD BE 8

60 END

The ISCE cannot be loaded fromithe front pane},
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Status Queue - - - . BA-3L.

. The status queue is loaded with the STATUS command. The argument to the STATUS
command (UNCAL, SELFTEST, CHECKSUM, or ORIGIN) indicates which status
is to be loaded. The previous contents of the status quene are cleared when a new status
is loaded with the STATUS command. Once the status queue is loaded, it can be read

. with successive STATUS? commands. A response of 0 indicates that the status queue is
empty. All status codes are defined in Appendix D and E of this manual. STATUS?
EXPLAIN will return the status code and a description of the status code.

Reading the first status with the STATUS? command removes that status from the
queue. A response of “0"means the status queue is empty. The Status Available (SAV)
bitin the Serial Poll Status Byte is “0”" when the status queueisempty and “]” when the
queue has been loaded with the STATUS command. The status queue is cleared when
the 6080A /AN is turned on and by the *CLS command.

IEEE-488 INTERFACE CONFIGURATION | | 5A-33,

The 6080A/ AN IEEE-488 interface supports the IEEE-488 interface function subsets
listed in Table SA-2.

Table 5A-2. IEEE-488 Interface Function Subsets Supporied

I INTERFACE FUNCTION - ' DESCRIPTION
RS 5 © SH1 - Complete source handshake capability
L E AH1 _ Complete acceptor handshake capabiiity
o F 5 Basic talker, serial poli, talk-only mode, Unaddress if MLA
e - TEO No extended talker capability
E L3 Basic listener operation, fisten-cnly mode, Unaddress if MTA
LEo No extended listener capabilities
SRH1 Full service request capability, with bit-maskable SRQ
RL1 Full remoteflocal capabitity, including local lockout
PPO . No parallel polf capability - B
B D : : Device clear capability -
S DT1 Device trigger capability -
- f co No bus control capability
- J Eo o Tri-state drivers '
|

- BUS COMMUNICATION_ OVERVIEW 5A-34.

Communication between the controller and the 6080A/AN takes place using
commands established by IEEE-488 standards and commands specifically related to - -
the 6080A/AN. The commands in Tables 5B-] and 3B-3 are all the remote commands,
both common and device-dependent. Definitions of the different types of messages
used on the TEEE-488 bus follow.

® Device-Dependent Commands

Device-Dependent commands are messages used to transfer information directly
o T : ~ - between the 6080A/ AN and the JEEE-488 controller. Some commands cause an
4 [ ~ action 1o take place in the 6080A/AN. Others, called queries in the IEEE

‘ . - standards, ask for information, and always generate a response message from the

.. 5A-16
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instrument. While message format is governed by IEEE488 standards, messay
themselves are unique to" the 6080A/AN. For example, device-depende
commands are used to set the RF frequency and amplitude, and to turn the }
output on. o L S '

% Common Commands

The IEEE standard 488.2 defines common commands, which are used f
functions commeon 1o most bus devices. Examples include the command f
resetting a device (*RST) and the query for device identification (*IDN’
Common commands and queries can be identified easily because they all beg
with an asterisk (*).

® Interface Messages

The IEEE standards define interface messages, which manage the interface systen
Some of the interface messages have their own control lines, and others are ser
over the data lines by first asserting the control line ATN (Attention). Th
IEEE-488 hardware within the controller handles interface messages, not the use

. or application program. For example, when a programming command is sent ¢,
the 6080A/ AN, the controlier automatically sends the interface message ML/
{My Listen Address).

Definition: Queries and Commands : ' S5A-35

Messages directed to the 6080A /AN falj naturally into two categories: commands ane
queries. Commands (both common command and device-dependent commands
instruct the 6080A/ AN to do something or to set a value; no response is expected.
Queries generally ask for information from the 6080A/ AN, and do not set a value or
instruct the instrument to do something; a response is always expected. Some queries
also require the 6080A/AN to take action, For example, the *TST? query has the
6080A /AN do a self test, then send the result to the controller. A query always ends
with a question mark. A command never ends with a question mark. Table 5B-3 does
not separate commands and queries; they are all called commands and are presented
together in one alphabetical list. S e :

All query responses are generated instantly on receipt of the query. In other words,
queries generate their output when the 6080A /AN executes the queryrather than when
the controlier attempts to read the response. The 6080A/AN simply generates the
requested message and places it in the output queue. When the controller addresses the
6080A/AN as a talker, the contents of the output queue are transmitted to the
controller.

Some messages have both query and command forms {e.g., *PUD and *PUDD. In
such cases, the command generally sets the value of a parameter, and the query
generally returns the most recent value of the parameter, Some messages are queries
only (e.g., *IDN?). Some messages are commands only (e.g., *RST).

Functional Elements of Commands 5A-38.

Table 5A-3 lists the functional elements of commands described by the IEEE-488.2
standard that are used by the 6080A/AN. This table is for those who have acopyofthe
standard and want to use it to pursue additional information. The standard provides
full definitions and syntax diagrams for eachelement. . . R
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Table 5A-3. Functional Elements of Commands

ELEMENT

FUNCTION

PROGRAM MESSAGE

PROGRAM MESSAGE UNIT
COMMAND MESSAGE UNIT

QUERY MESSAGE UNIT
PROGRAM DATA
PROGRAM MESSAGE UNIT SEPARATOR

PROGRAM HEADER SEPARATOR

PROGRAM DATA SEPARATOR

PROGRAM MESSAGE TERMINATOR

COMMAND PROGRAM HEADER

QUERY PROGRAM HEADER
GHARACTER PROGRAM DATA
DECIMAL NUMERIC PROGRAM DATA

NON-DECIMAL NUMERIC PROGRAM DATA

SUFFIX PROGRAM DATA
STRING PROGRAM DATA

ARBITRARY BLOCK PROGRAM DATA

A segquence of zero or more PROGRAM MESSAGE
UNIT elements separated by PROGRAM MESSAGE

" UNIT SEPARATOR elements.,

A single command, programming data, or query
received by the device.

A single command or programming data received by
the device.

A single query sent from the controlier 1o the device.
Any of the six program data types.

Separates PROGRAM MESSAGE UNIT elements from
one another in a PROGRAM MESSAGE,

Separates the header from any associated PROGRAM
DATA.

Separates sequential PROGRAM DATA elements that
are related to the same header.

Terminates a PROGRAM MESSAGE.

' Speéi!ies a function or operation. Used with any’

associated PROGRAM DATA elements.

Simitar to a COMMAND PROGRAM HEADER except a
query indicator (7) shows that a response is expected
from the dev:ce :

A data type suitable for sending shon mnemonic data,
generally used where a numeric data type is not
suitable,

A data type suitable for sending decimal integers of
decimal fractions with or without exponents.

A data type suitable for sending integer numeric
representations in base 16, 8, or 2.

An optional field following DECIMAL NUMERIC
PROGRAM DATA used to indicate associzted
multipliers and units.

A data type suitable for sending 7-bit ASCII character
sirings where the content needs o be “hidden” (by
defimiters).

A data type suitable for sending blocks of arbitrary 8-bit
information. Blocks are limited in size 1o 1024 bytes.

BT P e R T T



A

E—

-~ REMOTE ¢
- REMOTE P}

Interface Messages . = S5A-37.

Interface messages manage traffic on the bus. Device addressing and clearing, data
handshaking, and commands to place status bytes on the bus are all directed by
interface messages. Some of the interface messages are communicated by state
transitions of dedicated control lines. The rest of the interface messages are sent over
the datalines with the ATN signal true. (All device-dependent and common commands
are sent over the data lines with the ATN signal false.)

TEEE-488 standards define interface messages. Table 5A-4 lists the interface messages
that the 6080A/ AN accepts. Table 5A-4 also shows the BASIC statement to execute on
the 1722A Controller to generate the interface message. Table 5A-5 lists the interface
messages that the 6080A / AN sends. The mnemonics listed in the tables are not sent in
BASIC PRINT statements as commands are; in this way they are different from
device-dependent and common commands. :

Interface messages are handled automatically in most cases. For example, handshake
messages DAV, DAC, and RFD automatically occur under the direction of an
instrument’s interface itself as each byte is sent over the bus.

Table 5A-4. Interfaca Messages that the 60B0A/AN Accepts

MNEMONIC NAME FUNCTION _ RELATED FLUKE 17224

BASIC COMMAND

ATN Attention A control line that, when asserted, {None)
' notifies all instruments on the bus that
" the next data bytes are an interface
message. When ATN is low, the next
dala bytes are interpreted as device-
depandent or common commands
addressed ta a specific instrument.

DAC - Data Accepted | - Sets the handshake signal line ' 7 {None)
' NDAC low. ' :
DAV Data Valid Asseris the handshake signal {None)
line DAV.
BCL - - | Device Clear Clears the inputioutpu&k bulfers, EE CLEAR
END End A message lhat occurs when {None)

the Controlter asserts the EO!
signal line before sending a byle.

GET Group Execute | Execute the command string TRIG @
Trigger ’ predefined with the "DDT command.
GTL Go To Local Transfers controf of the 6080A/AN LOCAL @

from one of the remotle stales to one
of the local states. (See Table SA-5))

CLLO Local Lockout Transfers remoteflocal control of the LOCKOUT

BOB0A/AN. {See Table 5A-5.)

IFC intedace A control line that sets the interface lo INIT
S " a Clear quiescent stats.
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Table 5A-4, Interface Messages that the 6080A/AN Accepts (cont).

MNEMONIC NAME FUNCTION RELATED FLUKE 17224
‘ o ~ BASIC COMMAND
MLA My Listen Addresses a spacific device on the (None)
Address bus as a listener. The controtfler sends
MLA automatically whenever it
directs a device-depandent or
common command to a specific
instrument. '
MTA My Talk Addresses a specific device on the {Noneg)
Add;ess bus as a talker. The controlier sends
MTA automatically whenever it
directs a device-dependent or
COmMmon quary o a specific
instrumant.
REN Remote Enable | Transfars remota/iocal control of the REMOTE
| B0BOA/AN, (Sae Tabls SA-5)
RFD Ready for Sets the handshake signal lina {Nons)
Data NRFD low, - —
sDe Selected Does the same thing as DBCL, but CLEAR @
Devics only if tha BOBOA/AN is currently
Clear addressed as a listener.
SPD Serial Poll Cancals the efiect of a Serial {Part of SPL) -
Disable Poll Enabla,
SPE- Serial Pol After the 60SOA/AN recsives this . (Partof SPL)
Enrable message, it sends the Status Byte
the next time # is addressed as a -
listener, no matter what the
command s, :
UNL Unlisten ‘Unaddresses” a specific davice (None)
on the bus as a listener. The
controller sends UNL automatically
after the device has successiully
received a device-dependent
of common command,
UNT Untalk “Unaddresses” a specific device {Nons)

on the bus as a fistenar. The
contioller sands UNT automatically
afler it raceives the responsa

from a device-dependent

Of COMMAan quety.
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Seéﬁonf
Remote Command Table

REMOTE COMMAND SUMMARY

. -~ 5B.
Remote commands, organized

by function. are summarized in Table 5B.]. Unitsthat a
accepted in command parameters are listed in Table $B.2.

REMOTE COMMANDS ) 5B-;
The complete list and description of remote commands, arranged in alphabetic;
order. is provided in Tabje 5B-3. . o '



'REMOTE OPERATION
REMOTE COMMAND TABLES

Table 5B-1. Remote Command Summary

RF FREQUENCY

EXTREF_FREQ
EXTREF_FREG?

Select the external reference frequency
Retrieve the selecled external reference frequency

FREQ Program the displayed RF frequency

FREQ? Retrieve the displayec RF frequency

FREQ_ABS? Retrieve the RF output frequency

FREQ_BASE? Retrieve the base frequency

FREQ REL Select relative frequency mode

FREGQ_REL? Retrieve the state of refative frequency mode

REF? Retrigve the state of the frequency reference (INT/EXT) selection
RF AMPLITUDE

AMPL Program the displayed RF amplitude

AMPL? Retrieve the displayed RF ampiitude

AMPL_ABS? Retrieve the RF output level

AMPL_BASE? Retrieve the base amplitude

AMPL_CMPDAT
AMPL_CMPDAT?

AMPL_COMP

AMPL_COMP?
AMPL_EMFOUT
AMPL_EMFOUT?
AMPL_RANGE
AMPL_RANGE?

Selec! alternate output level compensation data

Retrieve the alternate output level compensation staie
Select the amplitude compensation mode

Retrieve the state of amplitude compensation mode
Select EMF display mede

Retrieve the state of EMF display mode

Select amplitude normalfixed range mode

Retrieve the state of amplitude range mode Vem

AMPL_REL Select reiative amplitude mode

AMPL_REL? Retrieve the state of relative amplitude mode

AMPL _UNITS Convert the AMPLITUDE display to specified units

RFOUT Turn RF OUTPUT port On or Off

RFOUT? Retrieve the state of the RF OUTPUT port
MODULATION, AM

AM Program the AM depth

AM? Aetrieve the AM depth

EXTAC_AM Turn external AM {AC coupled) On or Off

EXTAC_AM? Retrieve the state of external AM {AC coupled)

EXTDC_AM - Turn external AM (DC coupled) On or Of

EXTDC_AM? Retrieve the state of external AM (DC coupled)

INT_AM Turn internal AM On or Off

INT_AM? Betrieve the state of internal AM

MODULATION, FM/oM

EXTAC_FM
EXTAC_FM?
EXTDC _FM
EXTDC_FM?
FM

FM?
FM_RANGE
FM_RANGE?
FM_UNITS
HIRATEPH
HIRATEP?

Turn external FM/sM (AC coupled) On or Off
Retrieve the state of external FM/iaM {AC coupled)
Turn external DCFM or DCeM On or Off

Retrieve the state of external DCFM or DCaM
Program the FM/oM deviation

Retiieve the FM/eM deviation

Select normalrdow distorticnfixed range FM
Retrieve the state of low distortionfiixed range FM
Convert the FM display to specified units

Turn high rate M mode On or Off

Retrieve the state of high rate M made
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' Table 5B-1. Rer

INT_FM
INT_FM?
LORATEFM
LORATEFM?

Turn internal Fiv
Retrieve the sta'
Turn low rate Eh
Retrieve the stal

MODULATION, PULSE

EXT_PULSE
EXT_PULSE?
INT_PULSE
INT_PULSE?

Turn external pu
Retrieve the stat
Turn internal pul
Ratriave the stat

MODULATION, INTERNAL OSCHi

MOD_WAVE
MOD_ WAVE?
MODF

MODF?

MODL

MODL?
MODOUT
MODOUT?
PULSE_WIDTH
PULSE_WIDTH?

Select the modu!
Retrieve the moc

‘Program the mot

Retrieve the moc
Program the mot
Retrieve the moc
Select the defaut
Retrieve the defz
Program the moc
Retrieve the mod

SWEEP

AMPL_MANUAL
AMPL_SINCR
AMPL_SINCR?
AMPL_SWIDTH
AMPL_SWIDTH?
FREQ_MANUAL
FREQ_SINCR
FREQ_SINCR?
FREQ_SWIDTH
FREQ_SWIDTH?
SWEEP

SWEEP?
SWEEP_DWELL
SWEEP_DWELL?
SWEEP_FIELD
SWEEP_FIELD?

Increment or dec
Program the amg
Retrieve the amp
Program the amp
Aetrieve the amp
Increment or dec
Program the freq
Retriave the frequ
Program the freqi
Retrieve the freqe
Select the sweep
Retrieve the swee
Program the swe:
Retrieve the swee
Select the sweep
Retrieva the swec

SWEEP_SYM Select the sweep
SWEEP_SYM? Retrieve the swee
MISCELLANEOUS

*DoT Define device trigt
*DDT? Query device trige
DISPLAY Select the display
DISPLAY? Retrieve the displ:
GAL Go to alternate lar
KEY_RATE Select the repeat |
KEY_RATE Retrieve the key nn

Select the operatic

KNOB_STEP
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. “Tabie 5B-1. Remote Command Summary {cont)

KNOB_STEP?
LOCALERT
LOCALERT?
MOD_DISPLAY
MOD_DISPLAY?
*0PC

*OPC?

*OPT?
PRESET

*PUD

*PUD?

SPCL

*RST

‘TRG

*WAI

Retrieve the state of the knob and step up/down keys

Set mode to generate an SRQ on complate front panel operations
Retrieve the state af the local alernt {(LOCALERT) mode

Salect the quantity 1o be shown in the modulation field

Retrieve the quantity shown in the modulation fiald .
Sets bit 0 in the ESR when pending remote operations are complete
Reply with *1* when all pending operations are complele

Retrieve report of installed options

Reset instrument 10 preset state

Define protected user data buffer

Retrieve protected user data buffer

Select a special function by number

Reset instrument 1o default memory location

Trigger device

Wait until all pending remote cperations are complete

MEMORY

MEM_DIVIDER
MEM_DIVIDER?

Program memory divider locations
Retrieve memory divider locations

MEM_LOCK Seiect lock protection for memory store
MEM_LOCK? Retrieve the state of memory lock protection
MEM_RESET Reset ail memory locations to instrument default
*RCL Recall 2 memory location
*SAV Save to a memory location :
SEQ Recalf the next or previous memory location

STEP
AM_STEP ~ Program the AM depth step size
AM_STEP? Retrieve the AM depth step size
AMPL_STEP Program the output amplitude step size
AMPL_STEP? - Retrieve the output amplitude step size
FM_STEP Program the FM/@M deviation step size
FM_STEP? Retrieve the FM/OM deviation step size
FREQ STEP Program the output frequency step size
FREQ STEP? Retrieve the output frequency step size
MODF_STEP Program the modulation frequency step size
MODF_STEP? Retrieve the modulation frequency step size
MODL_STEP Program the modulation level step size
MODL_STEP? Retrieve the modulation level step size
sD Step the active step field down by one step size
STEP_AM Step the AM depth up or down by one step size
STEP_AMPL Step the output amplitude up or down by one slep size
STEP_FIELD Program step field
STEP_FIELD? Retrieve siep field : :
STEP_FM Step the FM/@M deviation up or down by cne step size
STEP_FREQ Step the output frequency up or down by one step size
STEP_MODF Step the moculation frequency up or down by one step size
STEP_MODL Step the modulation level up or down by one step size
sy Step the active step field up by one step size
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- Table 5B-1. Remote Command Summary (cont)

EDIT -
AM_BRT Move bright digit 1o specified decade in AM fiald
AM_BRT? Retrieve decade of AM bright-digit position
AMPL_BRT Move bright digit to specified decade in amplitude field
AMPL_BRT? Retrieve decade of amplitude bright-digit position
BRT_FIELD Program bright-digit field
BRT_FIELD? Retrieve current bright-digit field
EDIT_AM Select AM bright-digit field and edit AM
EDIT_AMPL Select amplitude bright-digit field and edit amplitude
EDIT_FM Select FM/PhiM bright-digit field and edit FM/PhiM
EDIT_FREQ Select frequency bright-digit field and edit irequency
EDIT_MODF Select modulation freq bright-digit field and edit moadulation freq
EDIT_MODL Select modulation fevel bright-digit field and edit modulation level
FM_BRT Move bright digit to specified decade in FM/PhiM field
FM_BRT? Retrieve decade of FM/PhiM bright-digit position
FREQ_BRT Move bright digit to specified decade in frequency field
FREQ_BRT? Retrieve decade of frequency bright-digit position
MODF_BRT Move bright digit to specified decade in modulation req field
MODF_BRT? Retrieve decade of modulation frequency bright-digit position
MODL_BRT Move bright digit to specified decade in modulation leve! fisld
MODL_BRT? Retrieve decade of moduiation level bright-digit position
STATUS/ERROR
*CLs Clear status
ERROR? Retrieve an error code from the error queue
*ESE Program Event Status Enable register
*ESE? Retrieve Event Status Enable register
*ESR? Retrieve and clear the Event Status Register
EXPLAIN? Explain a siatusferror code
*iDN? Retrieve instrument identification.
ISCE Program Instrument Status Change Enable register
ISCE? Retrieve Instrument Status Change Enable register
ISCR? Retrieve and clear Instrument Status Change Register .
iSR? Retrieve and clear Instrument Status Register
*SRE Program Service Request Enable register
*SRE? Retrieve Service Request Enable register
STATUS Load specified status into the status queue
STATUS? Retrieve a status code from the status queue
*STB? Retrieve the status byle
SERVICE
ATT_LOG? Retrieve the attenuator log
CAL_AM Initiate AM calibration procedura
CAL FM Initiate FM calibration procedura
CAL_LEVEL Initiate leve! calibration procedure
CAlL_REFOSC Initiate reference osciilator calibration procedure
CC_ERRFREQ? Returns frequency where automatic compensation procedure failed
CC_EXIT Exit calibration/compensation procedure
CC_FREQ? Retrieve the RF output frequency during calibration/compensation procec
CC_RDAM Repen measured AM depth to cafibration procedure
CC _ RDDVM Report measwr zd voltage to compensation procedure
CC_RDFM Report measur=d FM deviaticn to calibration procedurs
CC_ROFREQ Repert measured BF frequerncy to calibration procedure
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Table 5B-1. Remote Command Summary {cont)

CC_RDPOWER
CC_SAVE
CC_TARGET?
CMEM_FIX
COMP_ATT
COMP_COARSE
COMP_OUT
COMP_OUTDEF
COMP_SUBSYN

Report measured power 10 cal/comp procedure

Caleulate corrections, save new data in cal/comp memory
Retlurn target value of compensation pracedure

Repair compensation memory checksum errors

Initiate atlenuator compensation procadure

initiate automatic coarse loop compensation procedure
Intiate output compensation procedure

Initiate output compensation procedure with defauht
initiate subsynthesizer compensation procedure

COMP_SUM Initiate auiomatic sum loop compensation procedure
ETIME? Retrieve the elapsed time
TEST_ATT Program alternate attenuator settings
TEST_DiSP Execute display test
*TST? Execute sell-test
Table 5B-2. Units Used with Remote Commands
UNIT DESCRIPTION
HZ Frequency, hertz
KHZ Frequency, kiloheriz
‘MHZ Frequency, megahertz
MAHZ Frequency, megaheriz
GHZ Frequency, gigahertz
v ' Vohag.e'(amp[itude}. volts
MV Volitage {(amplitude), millivolts
uv Voltage {amplitude}, microvolts.
NV . Voliage {amplitude), nanovolls
DEMY Voltage (amplitude), decibels referenced 1o 1 millivolt
DBUV Voltage {amplitude), decibels referenced to 1 microvolt
DB Ratio, decibels
DBM Power (amplitude), decibels referenced to 1 milliwatt
DBMW Power (amplitude), decibels referenced to 1 milliwatt
DBF Power (amplitude)}, decibels referenced to 1 femtowatt
DBEFW Power {amplitude), decibels referenced to 1 femtowatt
PCT Ratio (AM depth), percent
% Ratio (AM depth), percent
RAD Angle (OM phase), radians
s Time, seconds
MS Time, milliseconds

us

Time, microseconds
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" Table 5B-3. Remote Commands -

AM

Description:

Parameter:

Examples:

Restrictions:

AM?

Description:

Parameter:

Responses:

Example:

AM_BRT

Description:

Parameter:

Examples

Restrictions:

AM_BRT?
Description;

Parameter;

Response:

Example: -

AM_STEP
Description:

Parameter:

Restrictions:

AM_STER?
Description:

Parameter:

Response:

Program the AM depth in percent. The default units are PCT
AM depth with optional PCT or % units,

AMB3.2 PCT
AM 83.2 %

Rejected during manual or single sweep.

Retrieve the AM depth.
None

1. {Float} AM depth.
2. (String) PCT

8.320E+01,PCT

Move the bright d:gn to specified decade in AM field. The defauit units are PCT,
Bright-digit decade in AM display with opticnal PCT or % units,

AM_BRT 1 PCT
AM_BRT 1%

Rejected during manual or single sweep.

Retrieve the decade of AM bright-digit pesition,
Nanea

1. (Float) Br:ght-diglt decade in AM dnsplay
2. {String) PCT

" LOE+Q,PCT

Program the AM depth step size in percent. The default units are PCT,
AM depth step size with optional PCT or % units,

Rejected during manual or single sweep,

Retrieve the AM depth step size.
None

1. (Float) AM depth step size,
2. {String) PCT
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Table 5B-3. Remote Commands {cont}

ANPL
Description:

Parameter:

Examples:

Restrictions:

AMPL?

Description:

Parameter;

Responses:

Examples:

AMPL_ABS?

Description:
Parameter;

Responses:

AMPL_BASE?

Description:

Parameter:

Responses:

AMPL_BRT

Description:

Parameter:

Examples:

Reslrictions:

_ Sectien 4B, "RF Amplitude” for more details.

Program the displayed RF amplitude in 6Bm, dBuV, dBmV, dBf, dB, or V.-
Default units are DBM. If REL_AMPL is OFF, this is the output RF level. Refer
to Section 4B, “RF Amplitude” for more details. If Auto Amplitude Sweep is
active, programs the center Amplitude. Refer to Section 4E, “Sweep” for more
information.

Displayed RF amplitude with optional power, voltage, or DB units.

AMPL 174 MV
AMPL -10.0

Rejected during manual or single sweep.

Retrieve the displayed RF amplitude. i REL_AMPL is OFF, this is the output
RF level, If Amplitude Sweep is active, returns the center Amplitude, RHefer 1o
section 4E, “Sweep” for more information, -

None

1. (Fioat} Displayed RF amplitude,
2. (String) DBM, DBUV, DBMV, DBF, DB, V, DBUV-EMF, DBMV-EMF, or V-EMF

1.7400E-01,V
~1.000CE+01,DBM

Retrieve the RF output fevel,

MNone

1. (Float) Output RF amplitude.
2. {String) DBM, DBUV, DBMV, DBF, V, DBU\_/-EMF, DBMV-EMF, or V-EM

Retrieve the base amplitude. If AMPL_REL is OFF, this value is 0 dB. Refer 1o

None

1. (Float) Base RF amplitude,
2. (String) DB, V, or V-EMF

Move the bright digit 1o specified decade in ampiitude field. Note that the units
must match the displayed units {e.g. V, MV, UV or NV {or Voits; DBM, DBUV,
DBMV, or DBF for dB} when specifying the bright-digit position. The default
units are DEM,

Bright-digit decade in AMPLITUDE display field with optional power, voltage, or
DB units.

AMPL_BRT 10 UV
AMPL_BRT .1 DBM .

Rejecled during manual or single swesp.
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. REMOTE OPERATION

© REMOTE COMMAND TABLES
1 _ , Table 5B-3. Remote Commands (cont)
AMPL_BRT? .
Description: Hetrieve the decade of amplitude bright-digit position.
N Parameter; MNone
Responses: 1. {Float) Bright-digit decade in AMPLITUDE display field.
_ 2. (String) DBM, DBUV, DEMV, DB, or V
: Example: 1.0E-7.V
N AMPL_CMPDAT
: Description: Select standard or alternate output level compensation data.
Parameter: STDor ALT
N Restrictions: Rejecled during sweep.
AMPL_CMPDAT?
Description: Retrieve the output level compensation state.
Response: (String) STD or ALT
AMPL_COMP
Description: Select the amplitude compensation mode.
Parameter: ALL or OUTPUT or NONE
i - . .
**] Restrictions: Rejected during sweep.
AMPL_COMP? _ .
i Description: - Retrieve the state of amplitude compensation mode.
i Parameter; None _ . .
Response: {String) ALL or OUTPUT or NONE
AMPL_EMFOUT :
. ' Description: Select EMF output mode.
‘ 7 ~ Parameter: ON or OFF
Restrictions: . Rejected during sweep.
) AMPL_EMFOUT?
Description; Retrieve the state of EMF output mode.
Parameter: None
Response: {String) ON or OFF
AMPL_MANUAL
Description: Increment or decrement the active manyal ampliiude sweep by specified
number of counts. Note that the sign of sweep width affects the oulcome of this
operaticn, '
\ Parameter: Number of counts to increment or decrement the active manual ampiitude
sweep, : ’
Restrictions: Only allowed during r'nan'uaIAampliiude éweep.




 REMOTE OPERATION

" 'REMOTE COMMAND TABLES
Table 5B-3. Remote Commands {cont}
AMPL_RANGE , ]
Description: Select ampliude range mode.
Parameter: NORMAL or FIXED
Restrictions: Rejected during sweep.'

AMPL_RANGE?

Description:

Parameter:

Response:

AMPL_REL
Description:

Parameter:

Restrictions:

AMPL_REL?

Description:

Parameter;

Response:

AMPL_SINCR

Description:

Parameter:

Restrictions:

AMPL_SINCR?

Description:

Parameter:

Responses:

AMPL_STEP

Description:

Parameler;

Restrictions:

AMPL_STEP?

Description:

Parameter:

_ Responses:

Retrieve the state of amplitude range mode.
None

{String) NORMAL or FIXED

Select relative amplitude mode. Refer to Section 4B, “RF Amplitude” for more
details.

ON or OFF

Hejected during sweep.

Retrieve the state of relative amplitude mode.
None

{String) ON or OFF
Program the ampﬁmde sweep increment in dB or V. The default units are DB,
Increment with optional DB units or voltage units.

Rejected during manual or éingie Sweep.

Retrieve the amplitude sweep increment,

None _ o - - R BT

1. (Float) Amplitude sweep increment.
2. (Sting) DB, V, or V-EMF

Program the amplitude step size in dB or V. The default units are DB.
Amplitude step size with optional DB units or voltage units. -

Rejected during manual or single sweep.

Retrieve the émp!itude step size,

None

.1. {Float) Amplitude step size.
. 2. (String) DB, V, or V-EMF -

T b R e a4 ma st g veh

i P T e Ty e bona e e g

P

é&‘ﬂ

i



Table SB-3, Remote Commands (cont)

ZwﬁﬁMG

. REMOTE (

AMPL_SWIDTH

Description:

Parametar:

Example:

Rastrictions:

AMPL_SWIDTH?

Description:

Parameter:

Responses:

AMPL_UNITS

Description:

Parameter:

Restrictions:

ATT_LOG?

Description:

Parameter:

Responses:

Example:

BRT_FIELD
Description:

Parameter:

Restrictions:

BRT_FIELD?
Description:

Parameter:

Response:

~N >

. Program the amplitude sweep width in dB or V. The default units are DB. Note

that a negative value will cause a sweep trom a higher power level o 2 lower

cne.
Sweep width with optional DB units or voltage units,

AMPL_SWIDTH ~1.820E-6 v
AMPL_SWIDTH 10.2 DB
AMPL_SWIDTH 2

Rejected during manual or single sweep.,

Retrieve the amplitude sweep width,
None

1. (Float) Amplitude sweep width,
2. (String) DB, V, or V-EMF

Convert the AMPLITUDE display 1o specified units.”
DBMorv

Rejected during sweep.

- Retrieve the attenuator iog.

Nene

. (integer) A6 atienuator count.

. {Integer) A12 attenuator count.

. {integer) A24A attenuator count.
. (Integer) A24B attenuator count.
- {Integer} A24C attenuator count.
- (Integer) A24D attenuator count.
. {Integer) A24E attenuator count,

1470,1180,641,627,607,587,577

WA -

LI o8

Meve the bright digit to the specified field.
AM or AMPL or FM or FREQ or MODE or MODL

Rejected during manual or single sweep.

Retrieve the current bright-digit field.

None

(String) AM or AMPL or FM or FREQ or MODF or MODL _




REMOTE OPERATION

REMOTE COMMAND TABLES
~* Table 5B-3. Remote Commands (cont)
CAL _AM ' .
Description: -~ * Initiate AM calibration procedure Note that the tear panel CAL{COMP swstch
' ‘must be setto 1 {on),
Parameter: Nene
Restrictions: Rejected during a calibration or éompensation pfocedura. or duriﬁg sweep.
CAL_FM
Description: Initiate FM calibration procedure. Note that the rear panel CAL[COMP sw:ich
must be set to 1 (on).
Parameter: Nona _
Restrictions: Rejected during a calibration or compensation procedure, or during sweep.
CAL LEVEL
Description: Initiate level calibration procedure. Note that the rear panel CALICOMP swilch
must be setto 1 {on).
Parameter: None
Restrictions: Rejected during a calibration or compensation procedure, or during sweep.
CAL_REFOSC
Deseription: Initiate reference oscillator calibration procedure. Note that the rear panel
CAL|COMP switch must be set o 1 {on). ‘
Parametar: None o o
Restrictions: Rejectsd during a calibration or compensatyion' érocedure. or during. sweep.

5812

CC_ERRFREQ?

Description;

Parameter:

CC_EXIT

Description:

Parameter:

Restrictions:

" R'és'ponses:” 7 1. (!megér) Erro: Code h

Returns error code and frequency where _atﬁématic comp procedure failed, if
no errors were generaled, a zero is retumned for both the error code and

- frequency responses.

None

2. (Float) Frequency
3. {String) HZ

Exit calibrationcompensation procedure.
None

Only allowed when performing a calibration or compensation procedure,
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£
) 4 \} * . Table 5B-3. Remote Commands (cont)
i CC_FREQ?
o Description: Retneve the RF output frequency during calibration/ compensa%ton procedure
— Parameter: = . None '
i Responses: 1. (Float) Output frequency
' 2. (String) HZ
] Restrictions: Only allowed when perorming a calibration procedure or attenuator, cutput, or
subsynthesizer compensation procedure.
- CC_HETADJ? .
o Description: Returns Het band frequency and leve! adjustment where Het level adjustment
Y can be made following an unsuccessiui output compensation procedure. i no
- cutput compensation procedure has been performed since poweron, a zero is
L returned for both the frequency and adjustment responses.
: Parameter:  None
Responses: 1. (Float} Frequency
2. {String) HZ
3. (Float) Leve! Adjustment
- 4. (String) DB
CC_RDAM
Description: Report measured AM depth 10 calibration procedure. Default units are PCT.
— T 5
! ﬁ% Parameter: AM depth with optional PCT or % units.
. “ Restrictions:’ - Only allowed when performing an AM calibration procedure,
A : CC_RDDVM
o Description: Repon measured voltage o compensal%on procedure Defauh unils are V.
. Parameter: Vohage with optiona! voliage units. _ *
Restrictions: Only allowed when performing a sub-synthesizer compens_aﬁonﬁ p‘récéc'iﬁe.
P CC_RDFM
Description; Report measured FM deviation 1o calibration procedure. Default units are HZ.
N Parameter: - FM deviation with optional frequency units, .
Restrictions: Only allowed when perlorming an FM calibration procedure.
CC_RDFREQ
Descripticn: Report measured RF frequency to calibration procedure. Default units are HZ,
Parametet: Frequency with optional frequency units.
Restrictions: Only allowed when perorming a reference oscillator calibration procedure,
CC_RDPOWER
' Bescription: " Report measured power to calibration/compensation procedure, Default units
; are DBM.
'f .
, ) Parameter: Output power with optional DBM units,
fy R Restrictions: *_Only allowed when performire a leve! calibration or attenuator or cutput
;", compansafion procedurs,

" 58-13
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“ HEMOTE OPERATION

_REMOTE COMMAND TABLES
Table 58-3. Remote Commands (cont)
CC_SAVE o TR T
Description: Calculate corrections, save new data in calibration/compensation memoty.
Note that the rear panel CAL[COMP switch must be set to 1 {on).
Parameter: None ‘
Restrictions: Only allowed when performing a calibration procedure or attenuator, output,
or subsynthesizer compensation procedure.
CC_TARGET?
Description: Return target value of calibration/compensation procedure,
- Parameter: None
Responses: 1. {Float): Target value.
2. {String} PCT, HZ, DBM, or V
Restrictions: Only allowed when performing a calibration procedute or attenuator, output,
or subsynthesizer compensation procedure.
*CLS
Description: Clear status. Clears the ESR, the ISCR, and the error and status queves..
Terminates a pending operation complete command {*OPC or "OPC?).
~ Parameter: None
CMEM_FIX
Description: Repalr calibration/compensation memory checksum errors. Note that the rear
panel CALICOMP switch must be set 1o {on), :
Parémeter: None
Restrictibns':' Rejected during a calibration or compensation procedure, or during sweep,
coMpP_ATT . R o
Description: Initiate attenualor compensation procedure. Note that the rear panel
CALICOMP switch must be set to 1 {on}. :
Parameter: None )
Restrictions: Rejected during a calibration or compensation procedure, or during sweep.
COMP_COARSE
Description: Initiate automatic coarse loop compensation procedure. Note that the rear
panel CAL|COMP switch must be set to 1 {on).
Parameter: Nene o '
Restrictions: Rejected during a calibration or compensation procedure, or during sweep.
COMP_OQUT
. Description: - Initiate culput compensation procedure. Note that the rear panel CALICOMP
switch must be set fo 1 (on).
Parameter: None
.Restrictions: . Rejected during a'catibration or.comy znsation procedure, or during sweep.

5B-14
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REMOTE OPERATI
REMOTE COMMAND Tag:

Table 5B8-3. Remote Commands (cont)

COMP_OUTDEF
Dascription:

Parameter:

Restrictions:

COMP_SUBSYN

Description:

Parameter:

Restricticns:

COMP_SUM

Description:

Parameter:

Restrictions:

*DDT
Descrigtion:

Parameter:

Examples:

Initiate output compensation procedure with default attenuator through-path

© corrections applied. Note tha! the rear panel CALICOMP switch must be set

fo 1 {on).
None

Rejected during a calibration or compensation procedure, or during sweep.

Initiate subsynthesizer compensation procedure. Note that the rear panel
CAL|COMP switch must be set to ON,

None

Rejected during a calibration or compensation procedure, or uring sweep.

Initiate autematic sum loop compensation procedure. Note that the rear panel
CALICOMP switch must be set1o 1 {on).

None

Fejected during a calibration or compensation procedure, or during sweap,

Define device trigger. Used to load commands into the device trigger buffer for
subsequent execution when a *“TRG common commiand or the group execule
trigger {GET) IEEE-488.1 interface message is received. The syntax of the
data loaded is not checked until the trigger command is received. A *“TRG
command in the trigger buffer will cause an Execution Error when the trigger
command is received.

#0<user data><ASCH Line Feed with EOL>
or
#<non-zero digit><digits><user data>

For both forms, the bytes received in the <user data> field are stored in non-
volatile memory and up to 72 byles are allowed. The first form accepis data
bytes after the #0 until the ASCl! Line Feed characler is received with an EQI
signal,

in the second form, the non-zero digit specifies the number of characters that
will follow in the <digits> field. These characters must be 0 through 9 (ASCII 48
through 57 decimal). The value of the number in the <digits> field defines the
number of user data bytes that will foliow in the <user data> field.

*DDT #0STEP_FREQ UP<Line Feed with EOb
or
*DDT #212STEP_FREQ UP

NOTE
The 2 indicates that there are two dights to foliow (in this case 127}, and the 12
indicates that there are twelve characters in the remainder of the "DDT
message {in this case, "STEP_FREQ UP").

T TR S AL VA MR S it

£ry



.- REMOTE OPERATION | - -
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*

B T;ble 58;3: R'eAmote CEofhmanﬁs {cont)

*DDT? TR oy
Description: - Retrieves the contents of the *DDT {Define Device Trigger) buffer,
Parameter; None
Response: #(non-zero digit)(digits {user data)

' The non-zero digit specifieds the number of characters that will follow in the
<digits> field. These characters are 0 through 9 (ASCII 48 through 57 decimal).
The value of the number in the <digits> field defines the number of user data
bytes that follow in the <user datas field. The maximum response is 72
characters,
Example: #2125TEP_FREQ UP
DISPLAY
Description: Select the display status.
Parameter: ON or OFF
Restrictions: Rejected during sweep.
DISPLAY? S _
Description: Retriave the display status.
Parameter: None -
Response: (String) ON or OFF
EDIT_AM _ 7 R .
Description: Select the AM bright-digit field and edi AM by the specified number of counts.
" Parameter: Number of counts by which bright digit is edited,
Example: AM_BRT 1 PCT; EDIT_AM -18
Restrictions: Rejected during manuai or single sweep, .
EDIT_AMPL . L _
© - "Description:’” Select the'amplitude bright-digit field and edit amplitude by the specified
number of counts.
Parameter: Number of counts by which bright digit is edited,
Exampla; EDIT_AMPL 293
Restrictions: Rejected during manual or single sweep.
EDIT_FM
Description; Select the FM bright-digit field and edit FM by the specified number of counts.
Parameter: Number of counts by which bright digit is edited.
Restrictions: Rejected during manual or single swee;ﬁ.
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Table 5B-3. Remote Commands (cont)

EDIT_FREQ

Description:

Parameter:

Example:

Restrictions:

EDIT_MODF

Description:

Parameter:

Restrictions:

EBIT_MODL

Description:

Parameter:

Restrictions:

ERRGR?

Description:

Paramater:

Examples: ’

*ESE

Description:

Parameter:

Example:

Responses:

Select the {requency bright-digit field and edit frequency by the specified
number of counts.

Number of counts by which bright digit is edited.
FREQ _BRT 1 HZ; EDIT_FREQ 172

Rejected during manual or single sweep:

Select the modulation frequency bright-digit field and edit moduiation frequency

by the specified number of counts.
Number of counts by which bright dight is edited.

Re}écted during rnanual or single sweep.

Select the modulation level bright-digit field and edit modulation level by the
specified number of counts.

Nurnber of counts by which bright digit is edited,

Rejected during manual or single sweep.

Retrieve earliest error code from the error queue. If no error codes are
pendmg a zero is returned. If the optnona! keyword EXPLAIN is specified, a
character string containing its exp|anahon is returned with the error code.

{optional) EXPLAIN

FREQ 100 GHZ:; ERROR? EXPLAIN

Returns: 1,"Frequency out of range”

FREQ 100 GHZ; ERROR?

‘Returns: 1

1. {integer} The error code.
2. (opnonai) {String) The explanation of the code.

Loads a byte inlo the Event Status Enable Register, described under
*Checking the Instrument Status®,

The decimal eguivalent of the binary number 1o load into the register (0-255
only).

*ESE 140

Enables bits 2 {QYE]}, 3 (DDE), and 7 {PON), and disables all the other bits.
(See “Checking the Insirument Status” for details.)
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- Table 5B-3. Remote Commands (cont)

*ESE?

Description:

Parameter:
Response:

Example:

*ESR?
Description;

Parameter:
Response:

Example:

ETIME?

DeScription: o

Parameter:

Responses:

Example:

EXPLAIN?

- . -. Description: . .

Parameter:
Response:

Example:

EXT_PULSE

Deseription:

Parametet:

Restrictions:

" Retrieves the byte from the Event Status Enable register, described under

“Checking the instrument Status”.

None

{Integer) Dacimal equivalent of the register byze.
“ESE?

Returns: 140" if bits 2 (QYE), 3 {DDE), and 7 (PON) are enabled (1} and the
rest of the bits are disabled (0). {See “Checking the Instrument Status” for
details.)

Retrieve the byte from the Event Status Register and clears the register. The
ESR is described under “Checking the Instrument Status”,

None
(Integer) Decimal equivalent of the register byle.

"ESR?

Returns: *140" if bits 2 (QYE), 3 {DDE), and 7 (PON} are set (1) and the rest of

the bits are reset (0). (See “Checking the Instrument Status” for details.)

Retrieve the elapsed time. This gives the time (whh tenths-of-hours resolution}
that the B080A/AN has been in operation since it was manufactured.

None

1. (Fipat) Total number of hours the instrument has been operating.
2. (String) HRS ) ' '

5058.7,HRS

Explain a status/error code. This command returns a string which is the
explanation of the status or error code furnished as the parameter. The
contralter will mest likely obtain the code via the STATUS? or ERRCR? query.
Refer to Appendices C, D, and E for 2 list of status and error codes.

The error/status code 1o explain.

(String) The explanation of the code.
EXPLAIN? 1

Returns: “Frequency out of range”

Turn external pulse modulation On or Off.
ON or OFF '

Rejected during single sweep.

IR
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Table 5B-3. Remote Commands {cont)}

.--REMOTE OPERATION
- REMOTE COMMAND TABLES

EXT_PULSE?
Description:

Parameter:
Response;
EXTAC_AM
Description:
Parameter:
Restrictions:
EXTAC_AM?
Description:
Parameter:
Response:
EXTAC_FM
Description:

Parameter:

- Restrictions:

EXTAC_FM?
Description:

Parameter:

Response:
EXTDC_AM

Description:

Parameter:

"Restrictions:

EXTDC_AM?
Description:

Parameter:

Response:

EXTDC_FM
Description:

Parameter:

Resltrictions:

Retrieve the state of external pulse modulation,
None

{String) ON or OFF

Turn external AM (AC coupled) On or Off
ON or OFF

Rejected during single sweep.

Retrieve the state of externai AM (AC coupled).
None

(String) ON or OFF

Turn external FM (AC/oM coupled) On or Off,
ON or OFF

Rejected during single sweep.

- Retrieve the state of external FM (AC/oM coupled).

Nene
(String) ON or OFF

Turn external AM (DC coupled) On or Off.

"ON or OFF

‘Rejected during single sweep.

Retrieve the state of external AM (DG coupled).
Nene

(String) ON or OFF

_Tum exiernal DCFM/DCeM On or O,
ON or OFF

Rejected during single sweep.
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' Table 5B-3. Remote Commands (cont)

EXTDC_FM?

Description:

Parameter:

Response:

EXTREF_FREQ

Description:

Parameter:

‘Restrictions:

EXTREF_FREQ?

Description:

Parameler:

Response:
FM

Description:

Parameter:

Restrictions:

- FM?
Description:

- Parameter:

Responses:

FM_BRT

Description:

Parameter;

Example:

Restrictions:.

FM_BRT?
Description;

Parameter:

Responses:

2. {String) HZ or RAD

Retrieve the state of external DCFM/DCaM.
None
{String) ON or OFF

Select the external reference frequency.

STD {10 MHz)
ALT (Refer to Section 4A, "RF Frequency™)
Rejected during sweep.

Retrieve the selected external reference freq&ancy.
None

{String} STD or ALT

Program the FM/ZM deviation in Hz or radians. The default units are HZ.
FMADM deviation with optional frequency or radi_ans units.

Rejected during manual or single sweep.

_ Retrieve the FM/ZM deviation.

None

1. (Float) FM/@M deviation.
2. (String) HZ or RAD

Move the bright digit to the specified decade in FM/ZM figld. Note that the

-unit must match the displayed usits {e.g. HZ, KHZ, MHZ, or GHZ for Hz; RAD

for Radians) when specifying the bright-digit position. The default units are HZ.

Bright-digit decade In FMAOM display field with optional frequency or radians
units.

FM_BRT 10.0 KHZ

Rejected during manual or single sweep. ...

Retrieve the decade of FM/M bright-digit position.
Nene

1. {Float} Bright-digit decade in FM/@M display.

D R
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Tabie 5B-3. Hemote Commands {cont}

FM_RANGE

Description:

Parameter:

Restrictions:

FM_RANGE?

Description:

Paramater:

Response:

FM_STEP

Description:

Parameter:

Example:

Restrictions:

FM_STEP?
Description:

- Parameler:

Responses;

FM_UNITS

Description: .

Parameter;

Restrictions:

FREQ
Description:

Parameter:

Example:

Restrictions:

Select normal mode or low distortion or fixed range FM.
NORMAL or LOWDISTORT or FIXED
Rejected during sweep.

Retrieve the state of low distortion or fixed range FM.
None

{String) NORMAL or LOWDISTORT or FIXED

Program the FM/OM deviation step size in Hz or radians. The defauit units
are HZ. -

FM/2M deviation step size with optional frequency or radians units.
FM_STEP 13.26 KHZ

Rejected during manual or single sweep.

Retrieve the FM/OM deviation step size.
None

1. {Float) FM deviation step size.
2. (String} HZ or RAD

Convert the FM/@M display fo specified units.
HZ or RAD

Rejected during manual or single sweep.

Program the displayed RF frequency in Hz. The default units are HZ. If
FREQ_REL is OFF, this is the RF output frequency. Refer to Section 4A, "RF
Frequency” for more details. if § Aulo Frequency Sweep is active, programs
the cenier Frequency. Refer 1o Seclion 4E, "Sweep” for more information.

Frequency with frequency units.

- FREQ 183.277281 MHZ

Rejected during manual or single sweep,
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‘Table 5B-3. Remote Commands {cont)
FREQ? I B

Deseription: Retrieve the displayed RF frequency. If FREQ_REL is OFF, this is the RF

' output frequency. i Frequency Sweep is active, returns the center Frequency.
Reter to Section 4E, “Sweep™ for more information,
Parameter: None
Responses: 1. {Float} Displayed RF frequency.
2. {String) HZ
Example: 1.832772810E+08,HZ
FREQ_ABS?

Description: Retrieve the RF output frequency.,

Parameter: None

Responses: 1. {Float} Output BF frequency.

2. {String) HZ
FREC_BASE? : .

Description: Retrieve the base frequency. If FREQ_REL is OFF, this value is 0. Refer to
Section 4A, "RF Frequency” for more details.

Parameler; None

Responses: 1. {Float} Base RF frequency.

2. (String) HZ -
FREQ_BRTY

Description: Move the bright digit to specified decade in frequency field. The default units
are HZ. ' T

Parameter; Bright-digit decade in FREQUEN"GY display field with optional frequency units. '

Example; FREQ_BRT 10.0 KHZ

Restrictions: Rejected during manual or single sweep.

FREQ_BRT? o v o
" Description: Retrieve the decade of frequency bright-digit position,

Parameter: None _ _

Responses: 1. {Float} Bright-digit decade in FREQUENCY display.
2. {String) HZ

FREQ_MANUAL _

Description: Increment or decrement the active manual frequency sweep by specified
number of counts. Note that the sign of sweep width affects the outcome of this
operation,

Parameter: Number of counts 1o increment or decrement the active manual frequency
sweep.

Restrictions: Only allowed during manual frequency sweep.
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Table 5B-3. Remote Commands {cont)

~ - REMOTE COMMA!}

FREQ_REL

Description:

Parameter:

Restrictions:

FREQ_REL?

Description:

Parameter:

Response:

FREQ_SINCR

Description:

Parameter;

Example:

Restrictions; .

FREQ_SINCR?

Bescription:

Parameter:

Responses:

Example:

FREQ_STEP

Bescription;

Parameier;

Restrictions:

FREQ STEP?

Description:

Parameter;

Responses:

Examiple:

 Select Vrélaiive ‘f'reduency mode. Refer to Section 4A, "RF Frequency” for more

details.
ON or OFF

Rejecieé during sweep,

Retrieve the state of relative frequency mode.
None

(String) ON or OFF

Program the frequency sweep increment in Hz. The default units are HZ.

Sweep increment with optional frequency units.
FREQ_SINCR 123.322 KHZ

Rejected during manual or single sweep.

- Retrieve the frequency sweep increment,

None

1. {Float) Freqtﬁlency sweep increment.
2. (String} HZ

1.233220000E+05,HZ

Frogram the frequency step size in Hz. The default units are HZ.

Frequency step size with optional frequency units.

Rejected during manual or single sweep, -,

Retrieve the frequency step size.
None

1. {Float) Frequency step size.
2. (String) HZ

3.002300000E+08,HZ
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Table 5B-3. Remote Commands (cont)

FREQ_SWIDTH

Description:

Parameter:

Exampie:

Restrictions:

FREQ_SWIDTH?

Description:

Parameter;

Responses:

Example:

GAL

Description:

Parzmeter:

HIRATEPM

Description:

Parameter;

Restrictions:

HIRATEPM?

Description:

Parameter:

Response:. .

"IDN?

Description:

Parameter:

Respanses:

Exampte:

INT_AM

Description:

Parameter:

" Restrictions:

Program the frequency sweep width in Hz. The default units ara HZ Noté that

a negative value will cause a sweep trom a higher frequency to a lower
frequency.

Sweep width with optional frequency units.
FREQ_SWIDTH -0.634 KHZ

Rejected during manual or single swaep.

Retrieve the frequency sweep width,
None

1. (Float) Frequency sweep width,
2. (String) HZ

~9.634000000E+03,HZ

Go 1o alternate language (the specified language is “remembered” when the
power is turned cff). See Section 50, "Compatibility Languages”.

L6080 or L8070 or 16080

Turn high rate aM mode On or Of.
ON or OFF

Rejected during sweep.,

Retrieve the state of the high rate M mode.
Nene

(String) ONOor OFF - oo e o

Retrieve instrument identification.
Noene

1. {String) FLUKE
2. {String) Modal
3. (Siring) Serial Number
4. (String) Firmware Level

FLUKE,B080A/AN, 12345678,V1.0

Turn internal AM On or Off.

" ON or OFF

Rejected during single sweep.
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Table 5B-3. Remote Commands (cont)

INT_AM?

Description:

Parameter:

Response:

INT_FM

Description:

Parameter:

Restrictions;

INT_FM?

Description:

Parameter:

Response:

INT_PULSE

Description:

Parameter:

Restrictions:

INT_PULSE?
Description:

Parameter;
Response:

ISCE
Description:

. Parameter;

Example:

ISCE?
Description:

Parameter:
Response:

Example:

Retrieve the state of internal AM,
None

{String) ON or OFF

Tum internal FM/eM On or Off.
ON or OFF

Rejected during single sweep.

Retrieve the state of internal FM/igM.
None

{String) ON or OFF

Turn internat pulse moduiation On or O#.
ON or OFF

Rejected during single sweep.

Retrieve the siate of imernal pulse modulation.
None
{String) ON or OFF

Loads a byte into the Instrument Status Change Enable register described
under the “Checking the Instrument Status”,

The decimal equivalent of the binary number 16 load into the register,
ISCE 56

Enables bits 3 (RPP), 4 (FMLO), and 5 (FM Hi) in the Service Requesl Enable
register.

Retrieves the byte from the Instrument Status Change Enable register,
described under "Checking the Instrument Status”.

Nene
The decimal equivalent of the register contents byte.
{SCE?

Returrs: “4™ if bit 3 (RPP) is enabled (1} and the rest of the bits are disabled
{0). (S2e "Checking the Instrument Status” for delails s.}

LR
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MOD_DISPLAY?

Description:

Parameter:

Hesponsse:

MOD_WAVE

Description:

Parameter:

Restrictions:

MOD _WAVE?

Descrip!ion:' :

Parameter:

Response:

None

.+ REMOTE COMMAND TABLES
*
- Table 5B-3. Remote Commands (éont)

MEM_LOCK
Description: - Set lock protection for memory store. - . .. . -
Parameter: ON or OFF : .
Restrictions: Rejected during sweep.

MEM_LOCK?
Description: Retrieve the state of memory lock pratection.
Parameter: None
Hesponse: (String) ON or OFF

MEM_RESET , L
Description: Reset all memory locations 1o the default instrument state {(memory location

98).

Parameter: Nene
Restrictions: Rejected during sweep.

MOD_DISPLAY
Description: Select the gquantity io be shown in the modulation field of the d:splay Thts
' command does not move the bright digit.
Parameter: AM or FM or MODF or MODL '
Restrictions: Rejected during manual or single sweep.

Retrieva the quantity shown in the modulation field Note that a value will be
returned even though the display may be;_’mmed off with the DISPLAY
command,

(Siring) AM or FM or MODF or MODL

Select the putput waveform for the modulation. oscillator. ...
SINE or TRIANGLE or SQUARE or PULSE

Rejected during sweep.

Relrieve the modulation oscillator waveform.

None

(String) SINE or TRIANGLE or SQUARE or PULSE

TR s sy otz
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Table 5B-3. Remote Commands (cont)

MODF

Dasce'ripﬁon: _

Parameter:

Example:

Restrictions:

MODF?

Description:

Parameter:

Responses:

Example:

MODF_BRT

Description:

© Parameler:

Example:

- Restrictions:

MODF_BRT?

Description:

Parameter:

Responses:

MODF_STEP
Description:

Parameter:

Restrictions:

MODF_STEPR?
Description:

Parameter:

Responses:

Program the modulation frequency in Hz. The modulation frequency may be
programmed with 0.1 Hz resolution, The default units are HZ.

Modulation frequency with optional frequency units.
MODF 100.0001 KHZ

Rejected during manual or single sweep.

Retrieve the modulation frequency.
None

1. (Fioat) Modulation frequency.
2. {String) HZ

1.000061000E+05,H2

Move the bright digit to specified decade in modulation frequency field. The
defautt units are HZ.

Bright-digit decade in moduiation irequency display field with optional
frequency units,

MODF_BRT 1.0 KHZ

- Hejected during manual or single sweep.

Retrieve the decade of modulation frequency bright-digit position.
None ' '

1. (Float) Bright-digit decade in modulation frequency dsspiay
2. {String) HZ

Program the modulation frequency step size in Hz. The default units are HZ.

Modulation frequency step size with optional f?equency units.

Rejected during manual or single sweep.

Retrieve the modulation frequency step size.
None

1. (Float) Modutation frequency step size.
2. (String) HZ

" P A e o PGk m o R NS R L8 7 e mw eam L & D CaiCais s e aes
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5B-32

Table 5B-3. Remote Commands (cont)

*PUD

Description:

Parameter:

Examples:

*PFUD?

Description:

Parameter;

Response:

Example:

PULSE_WIDTH

Description:

Parameter:

Example:

Restrictions:

Define protected user data data. This command allows you io store a string of
bytes in non-volatile memory. This command works only when the CALICOMP
swilch is in tha 1 {on} position, .

#0 <user data> <ASCI Line Feed with EQl>
or
#<non-zero digit> <digits> <user data>

For both forms, the bytes received in the <user data> field are stored in
nonvolatile memory and up to 63 bytes are aliowed. The first form accepts data
bytes after the #0 until the ASCIi Line Feed character is received with an EQ|
signal.

In the second form, the non-zero digit specifies the number of characters that
will follow in the <digits> field. These characters must be 0 through § {ASCIt 48
through 57 decimal). The value of the number in the <digits> field defines the
number of user data byles that will {ollow in the <user data> field.

Store the word *FLUKE" in the protected user data arsa:

*PUD #0FLUKE<Line Feed with EOl>
or
*PUD #15FLUKE
o NOTE - o
The 1 indicates that there is one digit to follow {in this caée,‘S"}, andthe 5.
indicates that there are five characters in the remainder of the *PUD message
{in this case, "FLUKE").

Hetrieve protecied user data buffer.
None _
#(non-zero dight) (digits) {user data)

_ The non-zero digit specifies the number of characters that will follow in the
<digits> field. These characters are 0 through 9 (ASCH 48 through 57 decimal),
The value of the number in the <digits> field defines the number of user data
bytes that follow in the <user data> field. The maximum response is 64
characters.

‘PUD?

Returns: "205FLUKE" assuming that this is stored as in the exam;ﬁle for PUD*~
above.

Program the modulation ascillator pulse width for the variable width pulse
waveform in seconds. Default units are S.

Puise width with optional seconds units,
PULSE_WIDTH 40.0 US

Rejected during sweep.

AT e et T YTy N T e e T S L A St LT 81 2 T A8l et o 34 28 5 S e g e
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Table 5B-3. Remote Commands {cont)

PULSE_WIDTH?

*RCL

REF?

Description:

Parameter:

Hesponses:

Example:

Description:

Parameter:

Restrictions:

Description:
Parameter:

Resmﬁse: :

RFOUT

Description:

Parameter:

RFQUT?

*RAST

‘SAV

Cescription:

Parameter:

Response:

" Description:

Parameter:

Description:

Parameter;

Restrictions:

. Retriave the modulation oscillator pulse width.

None

1. {Float) Pulse width,
2. (String} §

4.000000000E~05,S

Recall a memory location. This command allows the user 1o recover the
programmed instrument state from the specified memory location (contents of
which are loaded by the *SAV command). '

Memeoty location,

Rejected during sweep.

Retrieve the state of the frequency reference selection,
None
(String) INT or EXT

Turns the RF output port On or Off.
ON or OFF

Retrieve the state of the RF oulput port. .
None
{String) ON o7 OFF

‘Reset instrument to default memory location. The default memory location is

87 (See Appendix A, "Instrument Preset State"),

In addition to the recall of location 97, sweep is turned off, and any
current calibration or compensation procedures are aborted. No other
actions are preformed on the *RST command.

None

Save (store) 1o a memory location. This command allows a user to store the
current instrument programmed state in a specified mernory location for later
retrieval by the *"RCL command. '

Memory location.

. Rejecied during sweep.
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Restrictions:

SWEEP

Description:

Parameler;

SWEEP?

Description:

Parameter;

Response:

SWEEP_DWELL

Description:

Parameter:

Example:

Rejected during single sweep. -+« -

Select the sweep mode.
OFF or AUTO or MANUAL or SINGLE

Retrieve the sweep mode.
None
{String} OFF or AUTO or MANUAL or SINGLE

Program the sweep dwelitime. Defauit units are S.
Dwell time with optional seconds units,

SWEEP_DWELL 500 MS

""" REMOTE COMMAND TABLES
Table 5B-3. Remote Commands {cont)

STEP_FM . B
Description: Step the FM/gM deviation up or down by one step size.
Parameter: UP or DOWN
Restrictions: Rejected during single sweep.

STEP_FREQ . o S
Description: Step the output frequency up or down by one step size.
Parameter: UP or DOWN
Restrictions: Rejected during single sweep.

STEP_MODF
Description: Step the medulation frequency up or down by one step size.
Parameter; UF or DOWN
Restrictions: Rejected during single sweep.

STEP_MODL
Bescription: Step the modulation level up or down by one step size.
Parameter: UP or DOWN
Restrictions: Rejected during single sweep. o

suU
Description: Step the active siep field up by one step size.
Parameter: Nene

e T T o YT B, L b (LA L T LT 00 180 Pt S0P 25 3 e,
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Table 5B-3. Remote Commands (cont)

e REMOTE QPERATIC

- REMOTE COMMAND TABL

SWEEP_DWELL?

Description:

" Parameter:

Responses:

SWEEP_FIELD

Description:

Parameter:

Restrictions:

SWEEP_FIELD?

Description;

Parameter:

Response:

SWEEP_SYM

Description: -

" Paramaeter;

Restrictions:

SWEEP_SYM?

~ Description:

‘Parameter:

. Response:

TEST_ATT

Description:

Parameter:

Restrictions;

TEST_DispP
Description:

Parameter;

Restrictions:

*TRG
Description:

" Parameter:

Retrieve the sweep dwell time.

" None

1. (Inleger) Dwell time.
2. (String) S

Select the sweep field.

FREQ {Frequency)
AMPL (Ampiitude)

Rejected during sweep.

Retrieve the sweep field.
None
{String) FREQ or AMPL

Select the sweep symmetry.

ASYM (Asymmetrical)
SYMM {Symmetrical)

Rejected during single sweep.

Retrieve the sweep symmetry,
None o
{String) ASYM or SYMM

Program alternate attenuator setlings.
A24B or A24C or A24D or A24F

Rejected during sweep.

Execute display test,
ON or OFF

Rejected during sweep.

Trigger device. Cause the commands defined with the *DDT common com
mand to be execuled. If the "DDT has been specgfled with a zero-fength data
. block, no achon will be taken. .

. None
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" TALK-ONLY/LISTEN-ONLY OPERATION

LISTEN-ONLY OPERATION 5C-3.

A Fluke 6060A, 60603, 6061A or 6062A may be used as a talk- oniy instrument with a
6080A /AN as the listener. They output *,SU”and “,SD” which will cause a command
error for the 6080 language. Therefore, 1f the 6080A { ANis to be the listener, it should
be configured to one of the compatibility languages as descnbed n Section 5, “Remote
Operation™.

The 6080A/ AN implements the listen-only (lon) function dﬁscrib'ed inthe IEEE-488.1
standard. The IEEE-488.2 standard does not cover listen-only operation.

The listen-only mode is selected by the talker/listener special function described in
Section 5, “Remote Operation™. When the mode is changed the IEEE-488 interface
chip is reset, and any current IEEE-488 bus activity is discarded. In listen-only, the
signal generator is always in local, and is always addressed as a listener. The ADDR
annunciator is always lit. :

In listen-only, the 6080A/ AN will respond to all commands that are allowed with the
exception of queries and calibration/compensation commands, These commands will -
be processed with no errors, but nothing will be sent over the bus.

In listen-only, device clear, trigger, and serial poll messages will be ignored.

LISTEN ONLY/TALK-ONLY EXAMPLE - - 5C-4.

The 6080A AN can be connected to another GOSOA/AN ina master-siave ccnﬁgura»
tion. In the foliowing example, two 6080A / ANs are configured to track each other in
frequency. This configuration may be used to track frequency, amplitude, AM FM,
Modujation Freguency or Modulation Level.

1. Connect two 6080A ] ANs together with an IEEE-488 cable.

2. Setthetalker / listener mode of the ﬁr'st'6080A] AN (talker) to talk-only by entering
[seet | [1 ] {1 }thenentering| 1 ] inresponse to the prompt.

3. Set the ta}ker/ listener mode of the second 6080A/ AN (listener) by entering
[ sPeL ] | 1 7 then entcrmg - "2 ]in response to the prompt.

4, ManuaIIy program the talker 6080A/AN as follows

FUNCTION VALUE KEY SEQUENCE
Frequency 210 MHz [rree] (2 1 (3 [0 [uwav]
Step Function Frequency

Frequency Step 1.25 kHz (] (=1 (2157 [outmy]

5. Manually program the listener 6080A/ AN as follows:

- FUNCTION VALUE KEY SEQUENCE
Ffequency' 195 MHz r;::;;*} L s 1[5 ] [wer]

- Siep Function . F;equ%ﬁcy | - - o
Feequency Step | 1.25kHz [ 1] {— ] mj 5 I[.hm'tn.w}

- 5C-2

T T £ S TR et T oo et V- S b e e L Tt e £ G L S St e e e g

S o S



" ' REMOTE OPERATIO
TALK-OMLY/LISTEN-ONLY OPERATIC

1 .
~ 6. On the talker 6080A/AN, pressthe (A | STEPor [N ] STEP keys. Each
‘ S - time the key is pressed, the frequency of both 6080A / ANs increases or decreases by
) a 7 1.25kHz(the Frequency Step) at frequencies 15 MHz apart.
Different functions on' each 6080A/AN can be programmed to track in the
master-slave configuration. In other words, while the master 6080A/AN can be
‘ programmed to step increase 25 kHz FM, the slave 6080A/ AN can be programmed to
L o step 25% AM. '
" NOTE
- To use the step feature for other funcrions, change the step function on the
60804/ ANs to the desired functions.
o

5C-3/5C-4
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* 7 COMPATIBILITY LANGUAGES

©5D-2

- Status, rejected entry, and setf-test codes are similar but not exactly the same. Those
- codes that are the same will be reported as they are in the 6060 or 6070 instruments.

Most special functions for the 6060 and 6070 instruments are available in the
6080A /AN and the compatibility language will accept the 6060 or 6070 codes. Tables
5D-1 and 5D-2 list the codes and special functions for the 6060 and 6070 compatibility
languages. : .

Three of the interface modes (record, unbuffered, and valid) have been replaced with
the interrogate complete (IP) and wait (WA) commands. Refer to the 6080 language
commands *OPC? and *WATI for a description of their operation.

The response to the 1O command will be the code for the 6080A/AN, not the
compatibility instrument. For example, the response “12,0,0” indicates that the
instrument is a 6080A /AN with no options.

The bit values in the serial poll status byte are defined differently. However, two copies
of the enable register and the status byte are maintained so that if only status codes
available for the 6060 or 6070 are used, the SRQ line will not change when switching
languages. -

Some commands that are not commonly used have been eliminated in the compatibility
language. Most of these are available in the 6080 language and can always be accessed
by switching languages. Table 5D-3 shows the 6060 and 6070 commands supported in
the compatibility languages. Some commands are listed as being available only for the
6080. These are for features such as programmable modulation level that are not
available in the 6060 or 6070.

In the 6060 and 6070 instruments, numeric data can be sent in hexadecimal as well as
the default decimal. This feature is not included in the 6060 and 6070 compatibility
languages, but a similar capability is available in the 6080 language.

Converting 6060 and 6070 Programs to Use the 6080 Language - 5D-4.

Users of 6060 and 6070 instruments may wish to convert their programs to use the new
features available in the 6080 language. The following paragraphs describe the
differences between the compatibility language and the 6080 language to help with the
conversion.

In the 6080 language, programming mnemonics are longer and more meaningful than
the two-character commands in the compatibility language. A complete listis provided

inTable 5D-3. All special functions are accessed mnemonically rather than with special

function codes.

Device clear and the *RST command are defined by the IEEE-488.2 standard, The
6080 device clear is limited to clearing the input buffer and output queue and turning
sweep and cal/comp procedures off. The *RST does a recall location 98 and clears the
trigger buffer. In the compatibility language, the device clear clears the input and
output queue and the equivalent of a CL command. The CL command clears the
output queue, turns sweep and cal/comp procedures off, clears the trigger buffer,
clears errors, turns the RF output on, and initializes the serial poll register enable and

memory dividers.
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. A programming message syntax is defined by the IEEE-488.2 standard. There must be
white space between the header and the numeric. This is not the case in the
compatibility language. For example, “FM100HZ" is valid in the compatibility

. language but “FM 100HZ" is required in the 6080 language.

In the compatibility language, string terminators are defined to be comma and
semicolon and are optional between programming commands. For example,
“FMI00HZSURO!™ is equivalent to “FM100HZ,SU;RO!™. In the 6080 language,

comma is defined to be a data separator and is required between data elements. The
semicolon is defined to be the message unit separator and is required between
programming commands. For example, “FM 100 HZ; STEP_FM UP, RFOUT ON"

Units in the 6080 language are defined by the IEEE-488.2 standard and are not the
same as the 6060 and 6070. Table 5D lists the units in both languages.

The 6080 language uses parameters that are mnemonic such as ON and OFF to replace
the 1 or 0 used in the compatibility language.

: { The 1EEE-488.2 common command, *IDN? returns manufacturer, model, serial
' number, and software version number. This one command replaces the compatibility
commands ID, IS, and IV.

A status response in the compatibility language was defined to include the terminator
character. For example if the serial poll register enable (SRQ mask) is 134, the
S, command “IM;IM "(terminator) will return “134"(terminator)*134™(terminator). In
P &) | the 6080 language, multiple queries within one program message are separated by
' semicolons, and a terminator is sent at the end, For example, “*SRE%*SRE?
(terminator) will return-“134;134"(terminator). In the compatibility language, the
terminator is programmable, but in the 6080 language it is always linefeed with EQI
asserted. ' '

In the 6080 language, new programming commands cause previous query responses to
S be flushed from the output queue. In the compatibility language, the output queue is

" ' . not flushed on new programming commands, For example, “*SRE?"(terminator)
~ “*SREI00"(terminator) clears the *SRE? response, but “IM”(terminator)
~ “SMI100"(terminator) does not clear the IM response. ‘ -

D In the 6080 ‘language, if a query but not a terminator is received and the status data is
j requested to be transferred to the IEEE-488 controller, an error is generated and the
. output queue is flushed. No error is generated in the compatibility language.

] ' The bit values in the serial poll status byte are different. Refer to the “Checking the
i S ‘ Instrument Status™ in Section 5A.

After a syntax error, the 6080 language will ignore all characters until a terminator is
found. The compatibility language will discard errors until a terminator, comma, or
semicolon is found.

R "

The interface modes (@ modes) have been replaced with the IEEE-488.2 common
commands *OPC, *OPC?, and * WAl defined in the IEEE-488.2 standarg. Refertothe
2Ny _ heading “Us_ing the *OPC?, *OPC, and *WAI Cpmmar_:ds" in Section 5A.

L
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Table 5D-2. 6070 Compatibility Language Codes and Special Functions

001000,000000,000000,000000

sk

RETURNED IN EQUIVALENT | DESCRIPTION .

6070 MODE 6080 STATUS ’

Status (value returned on 6070 iU command)

000001,000000,000000,000000 1222 FMDACato
000002,000000,000000,000000 224 FM out of rangs for RF frequency band
000004,000000,000000,000000 247 FM loop unlocked
000010,000000,000000,000000 * ACFM deviation too high
000020,000000,000000,000000 223 FM DAC at full scale
000040,000000,000000,000000 * Delay discriminator unleveled
000100,000000,000000,000000 * ACFM deviation too high
000200,000000,000000, 000000 * DCFM deviation too high
0C0009,000001,000000,000000 * Modulation frequency DAC too low
000000, 000002,000000,000000 * Modulation frequency DAC too high
000000, 000004,000000,000000 * FM deviation too high
000000,000020,000000,000000 * AM depth too high
0000600,000000,000001,000000 * B071A frequency out of calbrated limits
060000, 000000,000002, 000000 * Mod divider filters out of calibrated limits
G0000C, 000000,000004,000000 * Frequency out of calibrated limits
0000Q0EC,000000,000010,000000 242 Sub synthesizer unlocked

.000000,00C000,000020,000000 * Delay discriminator not ready

.500C00,000000,000040,000000 * Excess FM deviation
000000,000000,000100,000000 248 " Reference phase detector unlocked
000000,000000,000000,000001 * Level DAC too low ,

. 0O00G0,000000,000000,000002 A Peak {AM} amplitude too high
000000,000000,000000,000004 241 ALC loop unleveled
000000,000000,000000,060010 220 Level DAC at 0
000000,000000,000000,000020 221 Level DAC at full scale
GOO0GC,000000,000000,000040 240 RPP tripped
000000,000000,000000,000100 Y| Amplitude too Tow
000000, 006000,000000,000200 201 Level correction disabled

_ Alf other status codes new for 6080A/AN

Rejected entry (value returned on 6070 IR command) _

8000061,000000,000000,000000
000002,C00000,000000,000000
000004,000000,000000,000000
000010,000000,000000,000000

©00020,000000,060002,000000
000040,000006,000000,000000
000100,000000,000000,000000
000200,000000,000000,000000
£00000,000001,0086000,000C00
000000,000002,000000,000000
000000,000004,000000,000000
00C000,000010,0600000, 000000
000000,000020,000000,000000
000000,000040,000000,000000

30

*

¥
32

33
61

L3

82
20
40
80
73

.14

T

FM/OM deviation out of range

DCFM not aflowed when phase modulation enabled
Radians entry not allowed with DCFM enabled
FMAOM units conversion not allowed when external
FM enabled

FM/ADM units conversion out of ©M range

Invalid memory location

Invalid memory location for insert/delete operation
Memory location dala invalid

AM depth out of range

Mod frequency out of range

Invalid special function code

IEEE bad command syntax

EEE bad argument value

JEEE invalid edit of step

' 5D-6
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COMPATIBILITY LANGUAGES

Table 5D-2. 6070 Compétibilkty Language Codes and Special Functions {cont)

RETURNED IN EQUIVALENT | DESCRIPTION

5070 MCDE 6080 STATUS -

000000,000100,000000,000000 * IEEE invalid bright digit value

000000,000200,000000,000000 * Bright-digit cannot be enabled during sweep

000000,000000,000001,000000 1 Freguency out of range

000000,000000,000004,000000 2,34 Frequency step size/sweep width/sweep increment
out of range

000000,000000,000010,000000 52 Entry conilicts with currant sweep

000000,000000,000020,000000 51 Cannct enable sweep with current parameters

0000006,000000,000000,000001 10 Amplitude out of range

000004,000000,000000,000002 11 Amplitude unit conversion out of range

000000,000000,000000,000004 12 Units conversion not allowed with voltage reference

001000,000000,000000,000000

i

Al other rejected entry codes new for 8080A/AN

Sell-test (value returned on 6070 [T command)

0606000
777777

-000000
777777

All tests passed
Some tests failed. Go to the 8080 language to query
the resufls.

Tests were aborted.” ‘
Some tesis failed and tesls were aborted. _

SENT IN 6070 MODE

EQUIVALENT
§080 CODE

DESCRIPTION

Special function {value sent with 6070 SP command)

6o 00 Clears all currently set stored special functions
Lt 2] . + .

01 Display special function status

02 02 Initiates the power-on self-lests

03 e Display test.

04 o Button test.

05 * Pattern sensitive RAM check

08 ¥ Non-volatile memory check

o7 14 Set SRQ

o8 15 Reset SRQ

09 b Display instrument soltware revision level.

10,11 b Forced DCFM

20,21 * Forced high deviation

30,31 50,51&730,732} Fixed range

a4 - 890 Select sweep dwelttime of 0 mS

41-44 B91-885 Select sweep dwell time

50,51 880,881 Select sweep symmelry

60,61 * Wideband reference

70,71 40,41 Modulation oscillator output

80,81 920,921 Apply amplilude compensation

NOTES:

* Fealure not available for the B0B0A/AN, rejected for special functions.
** Fealure new for the 6C80A/AN, no squivalent code for the 6070.
*** Speciz! funclion rejected, it is only available from the front pansl,

v Specia! ‘unction rejectzd, use “DF 17 Instead of "SP11, FE1" and "13F0" instead of "SP11, AFO,

5D-7



. REMOTE OPERATION
|-+ COMPATIBILITY LANGUAGES

-

T PR P

- Tabia 5D-3. Compatibility Language Commands (cont)

COMPAT. 6080 DESCRIPTION *~ * 6070 & | 6060 & | 6062 | GOBO
COMMAND | COMMAND Tl 6071 6061 - SR I
SC SWEEP Stop sweep operation 6070 8080
sp SPCL Program special functions €070 6060 | 60821 6080
sQ SEQ Sequence {up) to next mem loc 8060 | 6062 | 6080
S8 SWEEP Start (single} sweep operation €070 6080
ST *SAV Save {store) memory location 6070 | 6060 | 6062 | 6080
sy sy Step up 8070 | 6060 ) 6082 | 6080
Sw FREQ_SWIDTH | Program frequency sweep width 8070 8080
™ - Set terminator mode 6060 | 6082 .
™R *TRG Trigger device 6070 | 6080 | 6062 | 5080
WA *WAI Wait until operation complete : 6080
wB - Set VO byte 6070 6080 | 6062
ww - Set VO word 6670 6060 | 6062
XA Query attenuator value 6070 | 6080 | 6062
XB - Set attenuator value 6070 8060 | 6062
XD - Program sub-synthesizer freq 6070 6060 [ B0OB2
XF LOCALERT Set local alert mode 6070 8060 { BDS2 | 6080
CXR T | - Fast RF onvoff 6070 | 6080 | 6082
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REMOTE OPERAT

COMPATIBILITY LANGUA
Table 50-4. Compatibliity Language Units
UNIT NAME COMPATIBILITY LANGUAGE BOBO‘LANGUAGE
Henz HZ HZ
Kilchertz KZ KHZ
Megahertz MZ MHZ or MAHZ
Gigaherz G2 GHZ
! dBm DB DBM or DBMW
dB DB DB
dBmv - DBMV
dBuVv . pBUYV
aBf - DBF or DBFW
Volt v v
Miifivolt MV MV
Microvoit uv uv
Nanovoh NV NV
Percent PC PCT
Radian RD RAD
Second sC s
50-11/5D-12
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INSTRUMENT PRESET STATE

Appendix A. Instrument Prese! State

SET TO STATES
‘FUNCTION SPCL 00 RCLOT? SPCLO1%
(PRESET)
FREQUENCY C .
Cuiput frequency S T 1000 MHz 1000 MHz
Relative frequency mode (SPCL 20) off - Oit Oit
AMPLITUDE
Output amplitude ~140 dBm ~140 dBm
RF output state On On
Relative amplitude mede (SPCL 30) Oit O Off
Fixed range amplitude (SPCL 50) Normal Normal Normal
Ampiitude display units (SPCL 840) ¢Bm dBm dBm
EMF-Volts amplitude display mode (SPCL 850) Ot Oftf Off
MODULATION
AM depth ) 30% 30 %
FMAZM deviation 5 kHz 5 kHz
Modulation frequency 1kHz 1 kHz
Modulation level oV ov
Pulse width : 500 s 500 us
Internal AM A Off Off
External AC AM _ Ot Off.
External DC AM Ot Off
Internal FMA2M : Gt Off
External AC FM/@M Oft Off
External DC FM/GOM ' Off Off
External pulse modulation _ ‘ : Oft Off
Modulation Oscillator output (SPCL 40) On On On
Low-rate FM (SPCL 710) ' Oif Off Off
High-rate @M (SPCL 720) ‘ Off Off Ot
Low-distortionfixed range FM (SPCL 730) Normal Normal Normal -
. internal pulse modulation {SPCL 740) off Off _ Gif -
) Modulation oscillator waveform (SPCL750) -~ -] - Sine - Sine -~ 7] Sine T T
SWEEP
Frequency sweep width 100 MHz 100 MHz
Frequency sweep increment 1 MHz 1t MHz
Amplitude sweep width 10dB 10 4B
Amplitude sweep increment .1 dB .1dB
Active sweep field Freq. Freq.
Sweep dwell time (SPCL 890) Os Cs Os
Sweep symmelry {SPCL 880) Sym. Sym. Sym,
Sweep mode Git
EDIT
Frequency bright-digit 10 MHz 10 MHz
Amplitude bright-digit 10 dBm 10 dBm
AM bright-digit 10 % 10%
FM bright-digit . 1 kHz 1 kHz

A-2
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INSTRUMENT PRESET STATE

Appendix A, Instrument Preset State {cont)

SET TO STATES

Instrument status change enable

FUNCTION SPCL 00 RCL97? SPCL 012
{PRESET)
Modulation frequency bright-digit 1 kHz 1 kHz
Modulation level bright-digit 100 mV 100 mV
[ Modulation display field FM FM
Active bright-digit field Freq. Freq.
STEP
Frequency step size 10 MHz 10 MHz
Amplitude step size 104dB 10dB
AM depth siep size 10 % 10%
FM/eM deviation step size 1kHz 1ihHz
Modulation frequency step size 1 kHMz 1 kHz
Modulation level step size AV aV
Active step fleld Freq. Freq.
MISCELLANEOUS
Dispiay {SPCL 770) On
Key repeat rate {(SPCL 880) Medium
Knob and step key operation {SPCL 870} On, Step
Calibration/compensation procedures Oft
Amplitude compensation (SPCL 820} All
REMOTE
‘Service request enable (SPCL 13) 0
Event status enable 0
0

NOTES:

1. Siore and recall operations include these parameters.

2. . Power-on State.

SPCL 00 and RCL 97 are not allowed while the 8080A/AN is sweeping.
The following instrument parameters are only set from the Fluke factory or with their associaled commands:

External reference frequency (SPCL 760)

Memory dividers (SPCL 802)
Memory lock state (SPCL 820)

Output compensation data (SPCL 930}

IEEE-488 address (SPCL 10)

IEEE-488 addressed/listen-onily/talk-only (SPCL 11)

Standard
0,0,0,0

off

Standard

2

Addressed
6080 Language

IEEE-488 language (SPCL 12)

-
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SPECIAL FUNCTION TABLE

B-2

Appendix B. Speclal Function Table

SPECIAL FUNCTION DESCRIPTION '
0o Clear special functions
o1 Restore Instrument Preset State
02 Initiate power-on self tests
03 - Display seff test results
08 ’ Display option loading status
09 Display software revision level
10 Display/Set IEEE-488 address
11 Display/Set IEEE-488 address mode
12 Display/Set IEEE-488 language
13 Display/Enter service request mask
14 Set user request SRQ
15 Ciear SRQ
20 Disable relative frequency mode
21 Enable relative frequency mode
30 Disable relative amplitude mode
31 Enable relative amplitude mode
40 Enable modulation oscillator output
41 Disable medulation oscillator output
42 Enter modulation frequency with 0.1 Hz resolution
50 Disable fixed range amplitude
51 Enable fixed range amplitude
7190 Disable low-rate FM
711 Enable low-rate FM
720 Disable high-rate gM
721 Enable high-rate sM
730 Select normal range FM
731 Select low-distortion range FM
732 Select fixed range FM
740 Disable internal pulse modulation
741 Enable internal pulse modulation
750 Belect Sine oscillator waveform
751 Select triangle oscillator waveform
752 Select square oscitfator waveform
753 Select noise oscillator waveform
758 Select pulse waveform
759 Enter pulse width
760 Use 10 MHz external reference input frequency
761 Use alternale external reference input frequency

1
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Appendix B. Special Function Table {cont)

* SPECIAL FUNCTION TABLE

- SPECIAL FUNCTION DESCRIPTION
770 Enable display
771 Disable dispiay
801 Reset memory locations
802 Display/Set memory sequence dividers
810 Unlock memory store operations
811 Lock memory siore operations
B40 Select dBm amplitude display units
B41 Select dBmV amplitude display units
842 Select dBuV amplitude display units
843 Select dBf amplitude display units
B50 Disable EMF-Volts amplitude display mode
851 Enable EMF-Volts amplitude display mode
860 Select medium key repeat rate
861 Select fast key repeat rate
862 Select slow key repeat rate
B7¢ Normal kniob and step key operation
871 Knob disabled, normal step key operation
- 872 Normal knob, step keys operate as EDIT up/down
av3 Knob disabled, step keys operate as EDIT up/down
880 Select symmetrfcal sweep.syrn-metry .
881 Select asymmetrical sweep symmetry
882 Initiate single sweep
gso | Select sweep dwéll time of 0 ms
891 Select sweep dwell time of 20 ms
882 Select sweep dwell time of 50 ms
893 Select sweap dwell time of 100 ms
894 Select sweep dwell time of 200 ms
B95 Select sweep dwell time of 500 ms

- B-3
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Appendix B. Special Function Table {cont)

SPECIAL FUNCTION

DESCRIPTION

04
05

801
a02
803
904
S05
807
909

920
921
822
823
924
925
926

830
831

941
842
943
845
546
| 947

981
962
983

971
072

281
982
583
284

881
992
ge3
994

Display cal/comp memory checksum status
Display callcomp memory data origins

Display test

Button test

Latch test

initiate self tests with RF output enabled

Display operating time since manufacture in hours
Hepair callcomp memory checksum errors
Diagnoestic preset state

Enable amplitude compensation

Disable all amplitude compensation
Diszble attenuator amplitude compensation
Program alternate A24b attenuator
Program alternate A24c attenuator
Pregram alternate A24d atlenuator
Program alternate AZ4e attenuator

Use normal output compensation data
Use alternate output compensation data

Set all internal DACSs o zero : ' " .
Set all internal DACs to half scale

Set ail internal DACs to full scale

Display sum loop frequency

Display coarse loop frequency ..
Display subsynthesizer frequency 2

Transfer output MEC prom data
Transfer atterwator MEC prom data
Transfer subsynthesizer MEC prom data

“ Automatic coarse loop compensation procedure

Automatic sum loop compensation procedure

Front panel output compensation procedure

Front panel attenualor comgpensation procedure
Froni parel outpul compensation w/default attenuator procedure

Front panel subsynthesizer compensation procedure

Front panel AM calibration procedure

Front panel FM calibration procedure

Front panel level calibration procedure

Front panel reference oscillator calibration procedure

B-4
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REJECTED ENTRY ERROR CODES

C-2

Appendix C. Rejected Entry Error Codes

ERROR CODE DESCRIPTION
FREQUENCY
: 1 -, Frequency out of range
T2 " Frequency step size out of range
3 Frequency sweep width out of range
4 Frequency sweep increment out of range
AMPLITUDE
10 Amplitude out of range
11 Amplitude units conversion out of range
12 Amplitude units conversion not allowed with voltage reference
13 Amplitude step size out of range
14 Amplitude step with mixed units not allowed
15 Amplitude step/sweep width/sweep increment units conversion not allowed
16 Amplitude sweep width out of range
17 Amplitude sweep increment out of range
AM
20 AM depth cut of range
21 AM step size out of range .
g FWeM DEVIATION
30 A FM/eM deviation out of range
31 FM/eM step size out of range
3z FM/eM units conversion not aliowed when external FM enabled -
33 FM/aM units conversion out of eM range
34 Fi/eM step with mixed units no! allowed
35 FM/eM step units conversion not allowed
MOD FREQUENCY / MOD LEVEL .
40 Mod frequency out of range
41 Mod irequency step size out of range
42 Mod level out of range
43 Mod level step size out of range
44 Pulse width out of range
SWEEP
50 Sweep field (Fregq/Ampl) cannot be changed while sweeping
51 Sweep cannot be enabled with current sweep parameters
52 Entry conflicts with active sweep
53 Selected function not allowed while sweep is active
54 Amplitude sweep with mixed units not aliowed _
55 Selected function net allowed unless sweep is active

AT P AT L A o e o y‘m'\:&-mf‘p.w-":r:»wk:d‘bzr)t—-;\'\ D (el sl reuavtast bt s SUECIE LA DU L S
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} ) REJECTED ENTRY ERROR CODES

") ' Appendix C. Rejected Entry Error Codes {cont) ~

! ERROR CODE ‘ DESCRIPTION
i SPECIAL FUNCTION AND MEMORY
€0 Special function code invalid
. 81 : Memory location number invalid
: - &2 ‘ Memoty location data invalid
i 63 Store operation not allowed when memory locked
— REMOTE
70 IEEE address must be <= 30
_ 71 IEEE invalid edit or step
72 IEEE invalid command
73 IEEE bad command syntax
74 IEEE bad argument value
= 75 IEEE bad argument type
: 76 IEEE bad argument count
77 IEEE invalid keyword
- . 78 IEEE 488.2 unterminated command
79 IEEE 488.2 interrupted query
4 80 IEEE 488.2 /O deadiock
o 81 IEEE error/status queue overflow
%) 82 IEEE recursive trigger bulfer not allowed .
- g IEEE command not allowed in local mode
1 CALIBRATION/COMPENSATION
- 90 CALICOMP switch not set ta 1 {on)
N 9 Cal/comp adjustment out of range
1 92 Cal/comp procedure incomplete, data cannot be stored
‘ 83 Cal/comp data range error (too much correction)
54 Command not allowad during current cal/comp procedure
85 Command only allowed with appropriate cal/comp procedure
i 96 internal cal/comp data transfer error C e
97 Stored calicomp memory contains invalid data
: g8 MEC PROM ID code invalid, or MEC PROM checksum error
; 99 Sum loop compensation procedure failed
: 100 Coarse loop compensation procedure failed

C__‘;’IC_4
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Appendix D
Overrange/Uncal Status Codes

Appendix D. Overrange/Uncal Status Codes

U —

STATUS CODE DESCRIPTION

UNSPECIFIED OPERATION

201 Level comrection disabled

202 High-stability reference over cold
HARDWARE LIMITED

2207 Level DAC at O{Amplitude fixed range)

221 - Level DAC at max{Amplitude fixed range)

222 FM DAC at 0 (FM fixed range)

223" FM DAC at max {FM fixed range)

224° FM out of range for RF frequency band

225" Med frequency too low for pulse mode

226" Pulse width >= 1/mod frequency
HARDWARE FAULT

240" RPP tripped

2417 ALC loop unleveled or AM overmodulation

242 Sub synthesizer unlocked

2437 Coarse loop unlocked

244° Sum loop unlocked

245° Sum loop unleveled

248* Reference unlocked

247" M loop unlocked or FM overmodulation

248 DCFM DAC at 0

249° BCFM DAC at max

250° Muttiple calibrationfcompensation memory errors

NOTE:
Flashing codes (denoted by *j indicale abnormal operation or aberrated output. Non-flashing codes
indizate operation outside specified range.

D-1/D-2
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; Appendix E
3 | Self-Test Status Codes

= Appendix E. Self-Test Status Codes

STATUS CODE DESCRIPTION
o0 No seff test errors
301 Self tests abonted
o 302 Calibration/compensation memory checksum test failed
; 303 Ram test {ailed
304 - EPROM test failed
S . 3065 Nen-volatile memory test failed
' J : /306 . _ IEEE interface test failed
. : . 307-308 - . AM tests (See Service Manual)
3 ‘ <o 310-8317 - FMtests (See Service Manualj
i - 318-319 DCFM tests (See Service Manual)
320-323 Coarse loop tests (See Service Manual)
324-326 Subsynthesizer tests (See Senvice Manual)
: 327-333 Sum loop tests (See Service Manual)
' 334-338 RF output tests (See Service Manual)
" 337-338 Pulse modulator tests {Ses Service Manual)
! 330-356 Filtar tests {See Service Manual)

E-1/8-2
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Appendix F

Rear Panel AUX Connector Pinout

~ O W\

W N

.3

v Co

Input

Input

Qutput

Qutput

nput

Sequence down memory location
Sequence up memory location
Ground

Pen Lift/Blonking

Sweep DAC

Toggle bright digit between frequency
ond amplitude fields
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