Errata
Title & Document Type: 8770A Arbitrary Waveform Synthesizer Operating Manual
Manual Part Number: 08770-90024
Revision Date: September 1968

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies
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'This. product nnd related dmumenmtmn must ho
: revxewed for famllmrw.\txon with safety m.:rkmg-,
~ and instrictions before operation.

’ i

Thlb product is n Safety Class I instrument lprn- '

vndotl wnth a protectlve earth terminal.

BEFORE APPLYING POWER R ,
Verlfy that the product is set to match the avail-,

o i} nble line voltage and the corret,g fuse is mbtdlled

 SAFETY EARTH GROUND o Ty

An unmterruptlble 51 1fety earth ground misst be
prov:ded from the main power source to the prn—
duct. input wiring terminals, 'power cord, or :,up-
- plied pnwer cord set.

) . 1A v ' £l
o L
' 1 1
o . .
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Any mterrupnon of thé- protectwe (grounding

-cqnductor (inside or outside the instrument) or

dlbconnectmg the protectwe earth terminal will
) causen pot.ntial shock hazard that could reaultm
' perspn'll injury.: tGroundmg one comluctor of a
two (:unductor outlut is not sufficient protection.)
" In addition, verlfy that & common ground exists
‘between the unit under test 'md this instrument;,

,pnor to ener;.mmg either umt Lo

Whenever lt is llkely that the protnct:on h.\s hu.n
:mpalred thembtrumentmubvbe mademopemtwe

o and be t~eo:ared agi nnst any uf, mtended opemtmn. _
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‘ If th:b mbtrument is to be energlzed vin an auty.

s tranbformer tfor voltnge reductmn) make sure the’ ]
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it the grounded side ofthe m.nnb supp])) ‘ ,’, ; §

common termmal is connected to neutr:l 1thm is,
r

n' p
e S

Serv:cmg mbtructmns are’ for use by bervue-
trained perbonnel only. To avoid d.mgerous elec-
tric shock, do not perfurm any servxcmg unless
qunhf'ed to doso.. \'\ N ; .

i o : R S
Adjubtmentb debcnbed in .the manual dl’(.‘ per-
formed with power aupphed to the mstrument

!

SAFETY svmaou.s S

' | WARNING l

' 0 1 SAFETY.CONSIDERATIONS . ' '

] 1 + ' 1

'

i . . .

' o

v ' i
B
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1 ! "

while protectwo covers are removed Energy uv.ul-

able'at many points' may, lf umt.utcd result i in
[.)t‘l‘hl)nlll injury. ' : o

. '
4

' Cnpncitnrs inside the instrument may still be

charged even if the instrument has been discon-

necwd from its source o'f supply. y : ,
[

For contmued protectum ng inst fire hi uard re-

“placet the line fuseis) only with 250V fuseisiof the

: l)low, time delay, ete.). Do'not use repaired fuses or
short circuited fuseholders:
rt ,

N

same current rating and type (forexample, normal .

[ |

] ) 3

Inbtrucf.mn manual symbol: thu pruduc
“will be m arke(l with this symbol when it is
. necessary for the user to refer'to the in-
- ‘struction m.muul(aee'[‘nhlcnt'(,untenlsfor
page. rcferenwsl

! B .
, - . I ,
5 lnd: 'ntes hnzardous voltages. ©

o
'

In(llhltt‘b o lrth lground) tcrmmnl

’l‘hu WARNING sign denotes
hhizard, 1t calls attention to a

1.+ procedure, prictice, or the like,
v which, llnotmrructlvpcrformed
' oradhered to, could result in per-

e 'sonal injury. Do not proceed be-

. yond a WARNING sign until the*
L m(l:clt,cd conditions are fully

_'understnud .m(i met. ;
\ ' ' '
— 1
CAUTION § The C'AUTI()N sign denvtes o
. . hazard. It calls atiention to an
.f-‘ . uperating procedure, practice, or

the like, which, if not correctly
performed or adhered to, could
result’in damage to or destruc-

‘tion ofp.lrt or all of the product.

* Do not pmwed beyond a CAU-
‘ 'I’ION ‘sign until the indicated'
‘ conditions are fully understuud

N - and met. - .

[




Type-N tc BNC °
‘Adapter '

10 MHz' Reference -
Jumper Cable

. : Spare‘Line
% ‘»(Mgins) Fuses .

- .;‘ ] { l‘.‘ ‘;_.,r .l

*Option 002 (750 RF omput)
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Option 907 . Option 908 © ' ., Optlion 909
‘, - . .Front Handle Kit Rack Flange Kit ’ . Rack Flange and Front
. o ' Handl{e Comhinalion I}(i@ ‘

NOTE Refer lo ACCESSORIES SUPPLIED l0| more delatls. ' o

*If Option 002 was installed, cable and hardware shipped with mstrument will be d:fferent thpn Ihat p:ctured above.
" Refer to ACCESSORIES SUPPLIED paragraphe. . -

Figure 1-1. HP Mudel BmlA Arbilrary Wavelnrm Svnlhesizer wilh Accessories Supplied and npliuns Available
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i A, INTHODUCTION ! where dlgltal data i ls bonverted into an analog

‘\‘. The HP 8770A Operatlng and Service Manual

. 'Manual. 'These two volumes contain all the infor-
_mation reqmred toinstall, operate, test, ad_]ustand
: * service the Hewlett-Packard 'Model 8770A Arbi-
' trary Waveform Synthesizer. Figure 1-1 shows the
v 'Syntheslzer with all of xts extemally supplied ' '
‘ ' accessories, | - o ; ;
The Operatlng Manual which is shlpped wtth

each instrument, has four sections::

A . Section ], General Information
Lo Sectmn I1, Installation .

. 'Section III, Operation IS
Sectlon 1V, Performance Tests

" “The' Servrce Manual, whlch is shlpoed with the
instrument as Option 915 or ordered separately,
" has four sections: ' : .
 Section V, Adjustments © - -
.+ Section VI Replaceable Parts
~ Section VII, Manual Changes -
Sectlon VIII, Semce o !

b Addlt:onal coptes of the Operatmg Manual or the
© Service Manual can bé ordered sepurately through

© your nearest Hewlett-Packard office.. The part
b numbers arellsted on the tltle pageofthis manual

Llsted on the tltle page of this manual below the»

. manual part number, is a migrofiche part number. '
'This number may be used to order 100 x 150 mil-

, - limetre (4 x 6 inch) microfilm transparencies of
this manual. Each microfiche contains up to 96
‘ photo-dupllcatee of tpe manual pages The micro-

ﬁche package also includes the latest Manual

" "Changes Bupplement as well as all pertment Ser
vice N No 8. \

1-2; oescmp'non‘ A
The HP8770AArb1tra Waveform Syntheslzens

adcto50Mstlgnal generator. Ithasthecapabll- ,

' 1ty of reproducmg arbltrhry waveforms; the wave-

form is reproduced using its freguercy compo— o

nents up to 50 MHz..

'f, ) . . 1‘.
ot ' : . . . i !
I

. consists of an Operating Marual and a Service

“Waveform data is first developed using a compu-
ter. The data is then loaded into the Synthesizer

,output Many dlfferent\dnveforms t\.an be loaded
f into the Synthcsu.lnr s 128k of memory at any one
i time, Whole waveforms or portions of waveforma
‘lcan ‘be output i ln‘lany order desirable.

The Synthesrzer has a stanllard 125 MHz system
ock there :s a rejr panel connectos that can |
accept an extqrnal clack of 60 to 130 MHz. Using
a rear 'panel Lonnector (10 MHz REFERENCE
. INPUT), the Synthesxzer cen be locked to' un
' \external reference .

N Wlth a very fast 12 bxt \Drgltal to-Analog Con o
verter (DAC), which has’ a 125 MHz samp]mg rate
(with the interaal clock), the Synthe izer can re-
produca waveforms as fast as 8 ns‘ per data pomt :

. |.“-' .

\
' The Synthesmer has a0to110dB ‘step attenuator .

* which provides output power WIth arangeof +10.
dBm to ~110dBm. -

© The Syntheslzer is compatlble with the Hewlett-
. Packard Interface Bus (HP-IB) to the extent indi-
cated by the following bus functions: SH1, AHl,

- 'T5,TE®, L3, LEO, SR1, RL1, PP1, DC1, DT0 and

C0. An explanatlon of the compatxbll. ty code can
'be found in IEEE Standard 488 (1978), “IEEE
Standard Digital Interface for Programmable
Instrumentatlon" or theldentlcal ANSI Standnrd
MCi1. 1. ' | . R

Thereisarn EXTERNAL DA’I‘A INPUT connector '

on the rear panel. Data is loaded faster into the
Synthesizer's memory using this input lnstead of )
the HP-IB mput '

'
;o

1-3. SPECIFICATIONS ‘
- Instrument specifications are listed in Table 1-1.

' These specifications are the performance stand
ards or limits against which the instrument ma_,r
be tested. Supplemental'characteristics are listed
in Table 1-2. Supplemental characteristics are not
warranted specificaticns, but are typical charac-
teristics included as addltlonal mformatlon for
the user. -

1-4. SAFETY CONSIDERATIONS

‘ Thls product isa Sefety Class I mstrument that
is, one provided with a protective earth terminal. |

S N

K




. v i J

~General Int'orhmtion,l' e Cn

[ R I

SAFETY CONSIDERATIONS (cont’d) _
The Synthes:zer and all refated documentatmn
should be reviewed for familiarization with safety .
markings and mstructlonsbeforeuperutlon Refer :
to the Safety Conbtderat:ons page found . at the
beginning of this,n unuul for a summary of the
sufety information.: fety information for instal-
lation, opemtlon, p\_t'formonce testing, adjust-
ment, and service is found in appropnate p]m.es

throughout thls manuul : 3 o

1 145 MANUAL CHANGES SUPPLEMENT
Instruments manufactured after the printing of
this manual may be'di fferent from those docu-
mented in this manual. The manual for this newer
mstrument is uccompumed by a Manual Changes

\ supplement The supplement contnins * change

information” that explams how to ndapt th:s
manual to the newer mstrument

'In uddlttou to change mformnt.on, the supple—
ment may contain’ information for correcting -
'error's in the manual. To keep the manual as cur-
rent and as accurate as possible, Hewlet* Par'lmrd
recommends that" you periodically réquest the K
latest Manual Changes supplement. The supple-
ment is identified w:th the manual print date and-
part number, both of which appear on the manual
title pagé. \Comphmentury copies of the bupple-
ment are uvu:loble from Hewlett—Pockurd

1-6._ OPTIONS o !
1-7. ' Electrical Optio'ls ,

Optton 002 provides a 7 ohm ontput 1mpedauce

instead of50 chms for the RF OUTPUT connector N

' 1
1-8. Mechanical Oplions

The followmg options may have been orderedand’
recewcd with the Synthesizer. If they were not
ordered with the original shipment and are now
desired, they can be ordered from the nearest
Hewlett-Packard office using the part numbers
mcluded in each of the followmg pamgraphs .

Front Hanche Kit (Optlon 907). Ease ot‘ handlmg is'
increased with the front panel handles. The Front .
Handle Klt part number is 5061-9691 ) '

Rack Mount Flange Kit (Optlon 908) The Syntheb-
izer can besolidly mounted to the instrument rack
using the flange kit. The Rack Mount Flange Kit
part number is 506] -9679

2, ] S

1

K o

. v
' i
I . N

Rack Mlount Flange and Front Handle Combination

Kit (Option 909). Thisis a unique part which'c com-
bines both functions. It is not simply a front han-

dle kit and a rack flange kit packaged together. -

' 'The Rack Mount Flange and Front Panel Combt-

' nutton K:t part number is 5061-9685
; 1-9 HEWLETT-PACKARD INTERFACE BUS

m ‘ J Y

1-10. Compatibility: b I

HP IB is Hewlett- Packard’s uuplementutmn of .

[}

HP s:'{%oe |

"IEEE Standnrd 488 and the identical ANSI Stan- -

dard MCI.1. The Synthesizer’s compatibility with ~

HP-IB is defined by the following list of interface
functions: SH1, AH1, T5, TEO, L3, LEO, SR1,RL1,

PP1, DCI, DTO and CO For more deta:led mfor— '

mation relating to remote operation of the Syn-
_ thesizer, refer to Sectlon 11 of this munuol

1-11. ACCESSORIES SUPPLIED:

'The accessories supplled with the Synthes:zer are. .
- shown in Figure I-1. - ; :

a. The line power cable is supplied in several
configurations, depending on the destination of
the original shipment. Refer to Power Cables in
Sectmn II of this manual.

b, Thrce uddmonul fuses are shlpped w1th

' 'instruments that are factory configured for/115..

' Vac operutmn One t'use hasa3A rating and is for
“reconfiguring the mstrument for 230 Vac oper-
-ation. The other two fuses are spares; one fuse is
for 115 voit operut:on and the other is for 230 volt
operatlon ‘ o

c. A type—N to BN(, adapter ig connected to the
RF output connector 1l' a BNC output is desxred

d A short gray BNC—BNC cable (86701-60063),

isincluded, and must be connected frorn either 10

'MHz REFERENCE OUTPUT 1 or OUTPUT 2 to
the 10 MHz REFERENCE INPUT on the rear
panel

e.. Cablmg and hurdware needed to convert the
“RF OUTPUT from 504} to 751 (Option 002) con-
figuration is included with 'the Synthesizer. If
Option 002 was ordered initially, all cabling and
hardware needed to convert the RF OUTPUT
from' 750 to 5002 is included with the Synthesmer
- Refer to Section I, Installation, for’ retrof’ t
procedures -
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-12_. EQUIPMENT BEQUIRED BUT NOT '- ' sizer. The Crmcal Spemﬁcatlon column descnbeq -
- SUPPLIED lr‘: - . A ;the essential requirements for each piece of test,
. For, the Synthesmer to be ﬂpemtlona] it must be equipment. Other ‘equipment can beééubstltuted if
* uged with a controller, that has HP-IB capab:htles, it meets or ex:.‘eeds these cm’c?l fp ‘f“ht“’“s /’
such as the HP 9000 Senes 200 Model 236 of 216. . The Recommen ded Mo del coliinn may su ggest‘ )
L ; G . more than one model. The first model shown is .
.- usually the least expensive, smgle-purpose model.
1'13 RECOMMENDED TEST EQU'PMENT - Alternatemodels are suggested for addmona] fea-
Table 1-3lists the test eqmpment. recommended for turesthat would make them'a better chdicein some
usem testmg, ad_]ustmgand ser\ncmgtheSynthe- apphcatxons RIS L
oo Table L oSpectficationsof) ., . e
Electrical $p§ciilcalinns S  Performance Limits Conditicns
o TeRmaLATTENOATOR Lo T T el e
"'Rénge o o ‘]“ f" o . 110dB . . o
Steps , . - s ’ f e i0dB SR \ _ . .
Accurucy i  Attenuator,  Accuracy ° .| Referenced at attenuator sttting of
- J ‘ ' ’ - Setting (dB) (dB) 0 dB for alli frequencms fmm de to
' " !1‘ | 10 » 10‘2 o 50 MHZ l‘ . i .,’; : .
20 CooE04 ] K
. o 30, 05 | DY
o 40 “x08 S
J‘ R . . 50 0.9 : _ R
: T - 60 HE KN . . : -
. ' 70 +1.2 O R
, l 80 +14 ' '
P .90, +1.5 ‘ | :
e, - 100 +16 . o
Lo o 110 +1 R ‘ '
SINEWAVE I’EHFI]BMANGE ) ooy - _
- Output Power +10dBm £0.25 dB{)) At 10 MHz, 0 4B nttenuntmn into’
o Opt. 002 {75QRFOutput) +8.24 dBm £0.25 dB\Y 501 for std. and 750 fnr Opt. 002
S o P | ' .| Harmonics nnd sburmus refer- ‘
L s enced to +10 dBm while using the
. N [ N 125 MHz interng] clock. -
Harmohics o L <=50 dBc For carrier frequencles<10 MHz o
' -+ B <-40dBc Forcamerfrequenmesfrom >10 to v
Lo i ‘ ' : 50 MHz. : '
1 ’ ' 1 , . ! , . :
.- Spurious and Nonharmomc <—50dBc 'For carrier frequencies <25 MHz
D’Bt"m‘m " , <—40 dBe For cnrrier‘fr‘équenpies from>25to |
! | | 50 MHz. |
OUTPUT C , : - S -
Update rate'® '125 MHz (Divisible by 2, 4,8,16, | InternalClock =~ ' .
N ST © 32,64, 128 or 256.) 5 ' o '
Update rate stability Identical to reference oscillator - | | R B
N ' pging rate, o, ' o K




General Information

' HPBTI0A

') . T
O ‘ ©. 1. Tablel-). Specifications [2 of 2) .
1. Electrical Specilications | s, Performance Limits 0o ‘ -+ Conditions h
T g ; ] y
REFERENCE OSCILLATOR b ' Ny ) n . o
- {10 MHz Quartz) v, 4 - - o R . s
' Agingrate . <5 X107 day ‘ ! C After n 24 hour warm-up and an
o, ‘ ' ‘ ) AR ’ | oscillator off- time of lesb than 24
Lt | aa ' L o S i . “hours." S '
HPABINTERFAGE ' [ « | IEEESTD488.1978 '
v oo ; } / Loy - Companbllxty Code: SH1, AHI L
‘ “?' . "" oy | Th, TEO L3, LEQ, ‘ERI RL1, PPIL, L ' ,
A '.'”{.. . ncum‘o co. . ; R . o
GENERAL I . o o j
. LineVoltage , -~ ! | 1)5pr230Vac N S
P -Ijné'.Vultnge.ToInrqncp-,' J 1 115Vac -#l(}‘!{:, -26% ', o e T
o z;;fvuc frrom,-1s% i . S
- Lin'e Frequency - ., l" ,“ 4,8—66 Hz S I e ‘ EL R Lo ;-‘f;" . ‘
Temperature: . R !/; . L : S L L / fwo
Speclﬁcnhon Rnnge ‘ N i-l 0 to +40°C A i o - :f W
* Operating. Range [ 0°Cto+55°C - . I P e C
o Powerl)nss:patmn L 445 VA s ' / ‘ Lo .‘ /J'
" Weight: o b N ; o ; ‘l‘{, .
Net. | 236kge;2lb) 0 - A
D:mensmns.m T ' ; R ‘ ’ Co ] L L o 1
© > Height' VA ' 235 mim (9.25 in.) ' o : e X
"y Width - - |  426mm (16.75in.) B Co o - o
Depth -~ ' . - 622 mm (24.5in.) ' : ' ,
ELECTROMAGNETIC , o R D
' COMPATIBILITY ' S R i 5 ' o S
" Electromagnetic s | Conducted and rudmted inter- | ' o
‘Interference, ' . - ~ ference is within the requirements | e .
o o of methods VDE 0871 level Band | ' . o
' . ‘ S P‘TAIO‘IB/IQB-! R B : o L
.(l') Spec:i" ciition mcludesﬁ 1! dB measurement uncertainty énd 0.1 dB for drift over tempemlure rum,o I
{2) ‘Accuracy is dependent on the internnl 10 MHz reference oscillutor, The internnl 125 MHz clock is phased locked tn the 10
.+ - MHzreference pscillator. When theextemnl cIuck(GOtolBOMHz):subed nccumcylsdependentontheexternulcluckused
{3} lflheosclllutor has been off for 0 to 24 hours, o warm- -up period of 24 hours is required 10 obtain nn uging rate less than -
S S /dny I the off-lime hos been mnter than 24 hours, such as for sh;ppmg or mstrument. stornge, l_vplcully 18
+  hours nrerequlred to reach the specified oging rate. -
(4) When ruck mounting orordenng cabmet nccessones the mudule snzes nre &J/-ﬂl iMW amodu‘e width) nnd 0. '
' ' o , y L ‘ j
l‘ }I 'u '
, ) IS ot ' L,
! 1 ' ] ,". ' ) 1]
\ \ i ! I I
1 ] ' ] Yy
I ' | ,
1 S t ' B 1

14
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1 : , R oo ‘.‘ ) o > " r"’.rf" _“{c T A _‘li "}J ! ¥ B TN
: s b ‘ R Lo el - i . N |'.I"')‘ K LY y ‘J Fa e
ol | ‘ : ‘\ i S 1qi!ill'!'i ' N ‘....‘ ; no v I}‘:. ;‘, - T
\ I N L S o i i ' SN ."“' L o '| L LT T
| HP 8770A 'V S W T T VL I A ,m Cieneral Information !
Lo ," _” l" t U TR , \ "J'“ ¥y, .?J } L ) l" Frl ’ A it
' f Ppey . PRI ‘(' ,f v ! : m’ R vh J"‘ o o ' , ‘“\ ) BEEH ) \'j‘
o - SR ' ST oy ' -‘\.. 3 REN R il
] 5 . e . Yo, ey
_ - ‘»/ o '..\ R Tahla! 2. §upplemental charac'erislics (I of 2) ST i, T
- s ' s ' Lo S ! y o1y 4 a
K ' \'I | § - - — |_”.\|{ ,
\

. ‘ s ‘
8 . --.‘.,-‘ Supplemental chnructensttcs nremtendpd to prov:demforhntmn usefui m npplylhgﬂthe mstrumcnt by gwmg TR
: .ol nnmmai and typicul b'u;. non! wnrmnted, performnnce pa;nmeters.. '-‘” PRI S }'
) \‘u ""‘ . l : . = I:‘i = . . Y.
S f "z”' N !."'?i : R L | R " B Y A P TYE RN UJ:\.“ w0
JI.“}F""I“‘""']SI ’\'P.)i N uu%ll’fur . ‘f‘ - . ”’5." E N '! " 1 \ ! .IPI: N ’l I ‘ o ' l:‘.‘ o
AR / Impedance. 50!1("}5!). forOph?n 002 el ' SR : i 5 ; &
i ,‘:n . ,: LA ‘ ‘| ‘.I“H VIS -:J":.‘! K I' . . Do ; . e . o H ' ;
e U solree sWR IS o, A Al e e oo Ny VN T
A b oy i DO ant. ,<:t2 ﬁ%of xullsLule output t\mltage w}tl'ﬁ'n speci"i' chtmn tempemturﬁ rm‘lge., o P b o
e 1 N NOGR s " , "H ‘g“ v )
O SETN J% { Connector: TYDefoemaIe).humdnrd mstrumenl‘ g A S R b ,
e \,,‘ OO 0 . BNC(female), Ophon 002 "*"" W T
S f ‘.!;, . D .;_i , o .'.I;)‘""“J' T .
R %‘ hl‘; : RlseTlme(IO—B(}%H <8ns ,]‘1."' ’{'. i“’.l“r,.‘,'h,, ! -;;;'ﬁ( b AR
oA b ' i HJ" Hn, o Wb .
oy . Peak Output Voltage o ] Attenuhtor e E.quwnleht.- l" \ . i e ‘; iw[.'r i
SRR AN B / g T , Settlng. IR -yblto n' ,’{ ‘ Jf. R Wi
R ,;}/, TR 5 W) (B), " [ (Peak-tu Penlt)'? ,\” ‘ e EATI '.;,I
i l;, - ‘." v "y - , ‘ ’ O _“ .‘ "".17;.:'.‘;‘-,“‘1;“-'I':', v ;v M l"} o .I‘:gl‘vl_::‘.‘ !
.y "‘.,V. ,,.; . { :; , J‘_ 630 mv ,
Sy b "200mV L
. I‘m.‘ . ‘.«‘.}“ ‘ 63mV
STy i /20 v
o A de\ﬁ:,’ |
BN IR I\ .ZOmV .-:;. ‘ 'J"-_‘Il .
| ERTEA Lomesey
“j-!\l- ,‘.i;l- ‘!l] B 2.‘ #Iv-
T 0 634V "

IR S e I § 11 J.d.uV ' "““'.:';.,‘w: ' :t S

*Into’ ED nhms forn stnndnrd matrume'nt' mt.o 75 ohms for an Optmn 002 mslrun\ent
1 . . o ' l

) S i *'-5«.'
Number of DACbits: 12 . / ]1 NEUTR e, LRTIRER S
' _Resalut.xon. 0.024% of full scdle output voltage at fréﬂu'qncies >l‘ki:!2'.': " o ;.'{ S
’ [ T Te L K'J"h"'- ; }‘I‘.'“.
SINE WAVE PERFUHMAHBE R T M
OutputPower' +IOdBrnto*—-llOdBm . ' o Ij'!".%",._’ _ _ "'-‘ i
.l" Dynamlc Rnnge' i) dB (plus thellO dB step attenu:lt.or.) o o ";" "' ‘w |

Smgle Sl&eband Phase Nmse. <—120 dBc/Hz at 10 kHz offset from 10 MHz cnmer. '\ 3 1 .
-l Amphtude Su\b:hty' + 0 3% (0. 01.3 dB)in 1 hour after 24 hotie, warm-up./ by i

SO AT -
: : : Spunous and Nonharmomc Distortion: <~60 dBe forcamer frequenc:es <2MHz, [/ W ) ; g:\" Co
A A st » . <—50dBc for (.amer frpquencms >25 MHz to'50 MHz. B L e
it crh iz Out of Band Spurs (fnr a carner o" de to 60 MHz)' . <—50 dBii (plus the attenuator settmgs or [
L B ‘, e, " ,, <—100 dBm, whlcheverlevel Is g"renter. e i C
K 0, 1 L Amphtude Flmhess * 0 8 dB {Total mstrument ﬂatness lncludmg the uttenuator) " '
o . § Two-Tone Intermndu!atmn Dlstorhon(l24 kHz sdpnratlon)" <—60 dBc Lo -" BT :
i 2 W o y oy N '
’Phase’Lmeanty. :1_5“ S s S A ; ‘ ; / . b
. ” [ ! ] ].”‘
" U P ) h b ‘ v o e v MR
AT | IHTERHAL HEMOHY ¥ RS o g i : ol ! ‘
‘ . Length 131 072 12-bit words P S SRR A o ..
Element. A 12 b:t word representmg a waveform sample pomt. B E L v
] = ey R ' , e
’ “ ! !
’ o ¥ : . . .
' 4 \\\ , : ! ! i ' 4 s 1'5 i
] . | ; ; h) . h
[ ) s ‘ ! i rj.‘l I 4 B !




‘General Information.- = - T T : . o "HP 8770A
ST o ! ‘ R iy o k
it ) RN ) . b . N , ) . ' [ ' .
v " 1 - j‘l. ‘ hl'.‘J"z ! \"‘lj.‘ F‘I ' ' .:.I'll ! ,J o0, : B - J' ' ’ ' v
AR T o ! ; Table §-2. Supplemental Characteristics [2 ot 2], - ' 3
t, i o ' v, o ' K . . b ' .
o INTEHRI\L MEMURY (cont'd) P A ot e
B " Wuve Segment"A group of consecutive elementb* wave segments are btnred in memury T he wave begment
i 2 - - mustbea mulhple of eight (8). * ’ o ]

O :
' . o

RN A Smn, A scan is upc pm-.s thruugh t wave bl.[..ml?hl. . ‘, ! o

o .

N ) Pucketb [’neketb nre one or more integer-multiple benm, 1hn,ngh o wave beg.ment They enn udvnnee gither
n .under :-equencer control, HP-IB enmmnnd or an external hmdwnre tnm,er. !

"“:‘,{' " Sequence y A sequence lb a serivs of packets i ina u-,er deﬁned order. | . v
,/ . Mnx:mum Number of Puekels 048 : L ! ‘ L § _ b
e Mmlmum Wave %gment Length: b6 elementb iy o ‘. b . v ,
. ‘ Mnxlrnum Scnm./PnckeL h‘3 mi6 under nutomntlc sequencer udvnnce Unhmlted under HP- !B Ty
‘ A ‘ oor exlernnl hurdwnre tripgger ad\,nnee . ‘ ' ’
Pt anm.nn Pucket Dwell Time: .14-1 words {2 74 s with ‘2.; MH:z mternnl elmk) N
. - — - -
. MARKER BUTPUTS o A .; W "(i o g ' R !
o Sequence Stm't 'l‘TLitm..ger 370 £25 yns prmr to the hel,mnmg of the ﬁrnt p.scke.! ln a sequence. , !
' ‘ A . Packet Start: TTL tngger 370 +25 ns pnor to the st nrt of ench new packet when a packet is first entered
1" 'Scan Start: TTL trigger 370 * 25 ns prmr to lhe begmmng of every scan of a pneket '
L ‘_ . Address Equal: TTL th[rger 300 :1:25 s prior m when a pnrt:culnr memnry lnentlon is aceessed whose:
1 , Y uddresa, is set over HP- l{% oo o v
. . o - T - " ; =
R R L e ' |
L 10 MHz Reference Output 1 nnd 2 Sme w.;vule nutput of 10 MHz crystul reference nt0 dBm (nnmmnl)
. ";,} n into 50(! \ ‘ ERE y L ¥ L J ‘ [

Memory Clnck T'I‘L nutpul of memory cleck runmng ut (sample rnu‘)/B i 4
Packet Advance Ready: TTL hlgh tnm,er when bequencer is reudy to ndvance to next pneket T

I" : . “ ' . T 1
' R ! v, ,.11‘ . 5. , . ‘f] . [ ‘)

’ uxlmnv lﬂrms T i oy B : \ ;
Extemnl Clm,k Sine wave mput from ‘30 to 130 MHz nt G‘l to 0.7 Vrms {0 dB;n to+ 10 dBm) mm 504}, The
T - ' extemul elock is dmsn.le by 2, 4, 8 16, 33, 64, 128 or 256. When using the external clock

s e o J“}' . ) mstrument‘ nceurncy, btublhty nnd &.pectml chnractenstlcb Wlll be determmed by the
W, By oo “external clock. " ¥, = <
:I;.‘ » Pneket Advunce. Needs TTL h;gh trigger to hd\mnce tq the next packet ofn sequenee. Packet's udvnnce ‘ '}
%J ; o .’\’ ) N B ’;I "' mustbe set by user for externnl hnrdwnre tru,ger Advunce will be deleved until pree,ent ‘
' "".,'r,';.}j‘. U ,l“ 35, memory’ scnn is enmpleted B R‘ S .
_ Externul Data Pert, Purullel detn port for h:gh speed de!a tmnsfer to the ;nternnl wnveferm memory or
L C .', ; ; ]‘ " aequencer ‘memory. The External Data Port hm-, sixteen data Yines nnd two hand-
IRV : r'”I sluke lines. qu transfer with the HP 9000 Séries 200 Model 236, it requires an HP
. W R " 11738!\ cable : ~m 'HP 98622A GPIO interfacé ¢ard and optionally an HP 986208
I I N o DMA contreller ciird, Binary dota transfer time with HP 8000 Seneb 200 Model 236
e P by ,nnd Extemnl Data Pbrt for entire l28k word memory is: "
A i s o HP 9000 Senes ).l}O Model 236 + HP 98622A: 4 seconds typically;
Ty O L HP 9(}00 Series 200 Model 236 + HP 98622A + HP 98620B: 1 second typically.
S HPIBEHTERFABE/ IR ' ?\ g ,_“ ‘\1. )n--‘ L !
I N i _ Bmarv Datn Transfer Rute. ’I‘ypleully 20 secdnds for enure 128k memory with HP 9{)00 Senea 200 '
I iy, Model 236, I B ,
i o Bus Address Set by slide switches on rear panel of mstru}ment. Lo C ? C
e v L K ) L :
; ‘ Tt Tt T T, . r : )
e s ey L
o 1_6 Mo ‘: l y !‘l‘,l' \.! 1‘, i , ¥ 1
SR o 1 ‘.\, ‘ v
. i : ,
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HP 8770A C | . . General Information
. ' ‘,;ﬂ'[; , / ! Co |
o - ' ) .'j' a :
’ . Table,1-3: Recommended Test Equipment (i of 2} - :
‘ Instrument v OCritlcal Specifications | Recommended Use'
: o Co T _ _Mudel aLAN IS
Amplifier ;. | A “ Gain: >20dB L HP8#MTA "
' Output Power: >46 dBm for.1 dB gmn " (Two amplifiers required) ;' P
; compression ' '
: v Bandwidth: 0.1 to-100 MHz
J Noise Figure: <5dB ' * '
Controllerand BASIC | HP-IB Compatibility s defined by IEEEStd |  HP 9000 Series 200 | A, O,
Opemtihg'l_.angque | 488 and the identical ANSI Std MC1.1: SH1, Model 226 or 236/ BT
"k o o AH1, T2, TED, L2, LEO, SR0, PPG, I)CO DTO OB6I3A/IITI8A7
and C1,2,3,4, 5. 1 9B622AY ‘
Run HPBASIC = , or HP 858" . a
Memory: >-16k RAM ' ' 1 '
‘ . GPIO Compntible“) " :
. Digital Multimeter Modes AC, DC and chms L HP.3478A, HP 34554, | A, T
Range: ~40 Vdctn+20 Vde . or | b
. Resolution: 10 mVde S ' HP 34686A b
| . Accuracy: 0.1'% of reading h . B : .
= Extender Boards Half Extender . L ‘ . ‘.‘ HP 03776;60113 AT
a Full Extender | R R HP 08770-60114 ‘ .
5002 Termination 5002 at 10 MHZ HP 11593A - AP |
N : T N i
1 Frequency Counter 5! ghurt Term 'I‘:me Base: Accumcy 11X 10'B ' HP 6335A, HP 5.342/\ . A, O,,
AN ' Resolution: + 10Hz . o ' ror P, T
Frequency Range: 10 kHz to 125 MHz , = HR B34BA b |
4 Sens:t:vuty '—10dBm ' . -‘
h ‘Freque'nc_ﬂl; Sthndard Short Term Stnbilit:;: =5 X 10”*%/second HP 506. A AP |’
! ‘ ;o - Long Term Stability: <5 X 107 % day . ., 'or . R
\ Lo B S HP 5061A (Option 004) , '
.| High Speed Data No Substitute - HP 0877060501 T |,
' | . Extender Cable ‘ | ! v ' S
Oscilloscope | Bandwidth: 100MHz ~ HP1980Bor HP 17154 | A0, | - -
‘ * Channels: Two o o ' ‘P, T
‘ ?ower Motpr ’ Ffeqliepcy Range: 100 kHz to 125 MHz HP 436A . A0,
C Power Range:, 1 oW to 100 mW R P, T .
, Accuracy: +0.1dB o g ,
' Resolution: + 0.I'dB . " a
Power Ser.:so-l" Sensitivity: 1'uW to 1(}0 mW o HP 8452A A0 b
: Ty . Impedance: 500y, ‘ AL ! P, T
+ Connector: Type-N K , '
I s * . . . . / '
Sampler Delay . ~No Substitute * ; ! HP 8710-1659 AT
Adjustment Tool ' o . i
| o o o ' . * ".ff,
- : A 17




Genéral Information

HP8T70A "

! 0 - ST
X ¥ Tahle 13, Recnmmended Tesl Equipment [2 o2 . -
Instrument P : l:rlilcal Speclﬁcatinnx g “‘““,j,"“““?"{" o Use’ .
L | ’ ' ‘J . odel .- "
Signature Analyzer Compatlblhtv. 'I'I‘L R . HP 5006A or HP 5005A - T
‘ . ' Clock: >16MiHz ;o o L ‘ '
- 754} to 50N Adnpter‘m - | Conversion Loss: 1,76 dB :i:O.‘ll dB - ) . HP11687A |1 A0,
! ' "| Connectors: Type-N or BNC : ‘P, T
" Frequency Range: dcto 50 MHz y . ) U
. ' o i PN |
Spectrum Analyzer Frequency Range: 160 kHzio125MHz HP 8557A/853B . | 'A0,
, . Dynamic Range: =70dB = HP 8566B, HP 85698 | P,T .
' Bandwidth: Variable R or
! Minimum Bandwidth: <1 kHz "l HP8565A
' Maximum Input Level: +20 dBm | ot . '
. Vertical Amplltude Resolutmn* 1 nB or 2 dB Pl
. ond 10 dB/division’, . ' . N
T ; - ] T : - '
' Step Attenuator ‘Range: 010 110dB HP 8496A P '.
L - Step Size: 10dB " ‘ B
» Accuracy: £04dBort 1 7% of semng .
|+ (whicheveris grecter) . ! . v
1 e ' . Frequency Range: detol GHz L, 3
o b o Impednnce’ 500 ‘ , . v
N A= Ad;ustlmelntu l-’ =3,Pel'mﬂ'nrwlct.- Tesls T= Tmubleuhouung; 0= Opemlmn Verificution: : “ ) ' )
(2) The contrt ler m-... be YP1O compatible for the External Data Input Check only, L '
(3} HP IITJSA {External 1nta Port Cable) nnd HP 986224 i(‘PlO laterfoce) ure needed for the Externa) Duta Input Check unly.
(4) 'This controller can be used fnr all tents exerpt when the test reqmm » GPIO mmpuuble contruller, ;
[6)] 'l‘hm adapter is used with on Opuon o2 1750 RF OUTI’UT) instrument, B

8. . .
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HP'8770A "'x" ' 3 ' ) ' h \ ’ ) ‘lJ . -‘ .
v ’:» T b, ! ' v
. L ‘ ‘ ' }_4“. ' ‘.l ;‘n‘,.‘“‘ . |)r g a . : : . r ) 3 1 Syt
R Lo RERTI N L ,‘1.‘ | "
A L S sscnon || e T
R INSTALLATION o
" ! ."’Fh‘l W “‘\I‘u‘ el | i K y
“24. m‘rnooucn NG T ; . T’us is a Safety Class I product (that

This sectlon pro\nde th:.. mfo mntmn needed to

" install’ the byntl*nesxzerr Included: t;.*mfnrmatwn

pertment to initial m!spectmn, power requlre-

ments, line voltnge selectioh; power cables, inter- .

connectmn envn*onment ‘Instrument mountmg,

storage and shlpment Also included in this sec-:

‘tion is an’ explunatmn 0 the HP—IB address

swltch et
li B ! A :

z-z :nmAL mspecnou

I ,“ ! !

| WARNING ‘l

. To avoid hazardous electrical shock, do.
.not perform electrical tests when there
_are cigns of shipping damage to any
portion of the outer enclo.sure {couer.-,

' or panele.) :

R

damaged, it should be kept until the contents of

.the shipment have’ been . checked for complete-
3 ness and the instrument has been checked mech-
anically and electncally .The contents of the

sh:pment should be as'shown in Flgure 1-1; how-

ordered. Procedures for checking' electncnl per-
formance are given in Section 1V. If the contents
_arg mcomplete, if there is mechanical damage or
defect, or if the instrument does not pass the

‘electrical - performance tests, notify the nearest -

Hewlett-Packard office. If the shipping container
_is damaged, oor the cushioning material shows
sngns of unusual stress, notify the carrier as well
- as the Hewlett-Packard office. Keep the shipping
matenals for the camer s mspectlon

2-3 PREPARATION FOR USE
2-4 Power Requirements ‘ -

b

| : -
| B m |
. o . . Cr

To cvoid, the possibility of hazardous
. electrical shock, do not operate this in- °
" 'strument at line vollages greater than
1265 Vac with line frequencies greater
than 66 Hz. Leakage currents at these
line settings may exceed 3,5 mA. " >
; ) ‘

3 ' . )

v L 1 I
i vy
+

' Inspect the shipping contuiner for dnmage If :
. the shipping container or cushioning material is .

", ever, all of the options shown may'not have been .

-2-5: Line :Vo‘lllag’;e‘ and Fuse Seiecfion o

'is, it is promded with a pmtectwe earth ,
. terrinal). An umnterrupl:ble safety '

; earth ground must be provided from

' the main power scurce to .the pruduct

- input wmng'termmnla thi’ough the

power icable or .bupphed power cable’

‘set. Whenever it.is likely that the. pro-

tection has been impaired, the praduct
must be made inoperative and be se-
cured against any unintended opem

tion.' , .- . . ‘

! ' " ! ' ] i
If this instrument is to be energized via' |
an external autotransformer, make sure
the autotransformer’s common terminal
is connected to neutral (that is, the.
grounded side of the line (Mains) ,
,bupply) tEoor e

" 'The Synthes:zer requires a power source of 115

Vac (+10%,—25%) or 230 Vac {(+10%,~ 15'%) single

sumptmn is 445 VA maxlmum - ,

o feaumion i

' BEFORE PLUGGING THIS INSTR.
UMENT into the line (Mama) voltage

be sure the correct voltage and fuse '
' have been aelected S oy

Venfy that the lme voltage selectton Lnrd nnd
the fuse are matched to the' power source. See

‘ Fxgure 2-1 Lme Voltage and Fuse Selection.

Fuses may be ordered' using HP" part. numbers
2110-0750.6A (250V time delay) for 115 Vac oper-

Vac opemtlon

2—6. Power Cables e

Vo

BEFORE CONNECTIN(';' THIS, IN- |

"STRUMENT the profective earth’ ter-
' .mmals of thn. instrument must. be con- .

v . Installation
; :

iy
I

'* phase. Line. frequency is 48—66 Hz. Power cop- |

. ation and 2110—0751 3A(" OV tlme delqy) for 230 ,I

1



[ B WARNING/ (cont'd) o R

2 : "?5; '.', nected ro the protectweconductorof the SR
& . line (Mains) power cable.i The line plug . '
N E s ';  shall only be inserted in a socket outlet ‘ L
- ' .. providec with a protective, earth con- . i
i, Operatmg vnlt&geis shown R o T tact. "The protect:ve action must not be‘ N )
FE Cin mudulewinduw O _negated bytheuseofan extension cord G ;
AR | o1 ..’ o '1' T .. (power. cab!e) wzthout ‘a protectwe con- .U ;

‘ L ?' : L w] ot . . : ' "
RN T ' P ; , ductor{groundmg) Groundmgonecon-' , G
i L Js,ld, iSELEctT’lﬂl:i ?Fggggﬁpﬂr{t‘;(:up"g IRV o »' ductor of a'tivo cona'uctor outlet is not NN "
ij\ ) v | R Shascover antotate R S sufflc:entpmtecuon.. WL R
. Ry o ., K u i
Wi ) 'sdesired uonagegn fop:Iett side. Push board tirmly Intu Thls mstrument is equlpped with a threewm-; v
7y g ’w mud\uiei;lot, ;.‘5’.{«- i !‘ -«.” ‘ pQWercable.Whenconnectedtoanappropnateac R .
1,'*".‘*;".}: o ";3 Rutate FUSEPUlfbackinln normal pn:atlunand re-In’scn powo:r r;cep :&,I?:le’tthm t;_able gro l.g;dslthe lxlnatru-. e ! R
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| 10 MHz Heference Jumper Cable (conl‘d) l - 'Tghle 2-1. Allowable HP-IB'Add'ress l:udes Co
. - OUTPUT 2 to the IOM}'lthFERENCE !NPUT S Oecimal - | Listen . [Tk | RN
j Thlsphaselocksthelntemali25MHzclocktothe ‘| Equiva- | Address | Address. )" '“""s"“"'" Y
L ;-“‘, ' ‘internal 10 MHz refer¢nce. If n external clock is™ - [ lel; . | Or- = Ohar -, el
LA ‘bemg used the jum er cahle lshould not be Y fe— _ | s : ] ettt W
L connected b i ll SR (TR f0- | spiy e/l O] 00 (7010
‘J f ‘l I ’ |_“-.- -” ' ' 1 : . : ! ] : lA/{ 1 0 T D' _ u T D 1
2-8 HP-IB Address Selecﬂon wea ol B oo o0
‘ e NOTE T I SN ¢ oo oy
0r o i'he HPIB address can. be changed YR oo |10
)':.!- {, only: at ‘knstrument powerpp If ‘the \ o 5 | % | E.Jlolo |10t
Synrhes:zer is left on, the, address will | 4 N 1.;5 s T F o o N
AN " not ‘change s:mply by' changmg the B — - -1 .
R ‘?;f’"'i- addressswztches ‘ :.' I LA 7 L 6. 1'0 L LA S L
R ' \"‘ : Y - n ol 1 fof.0]|o0,
NETESA !'I‘he Synthesizer’s HP-IB address ré set by a - - _ _ - T 1
ol 9 ) BEREEEEEERE
RN seven-segment swnch (S1) located on ‘the: rear, a —— r— - et —
‘ir;.i; 7" panel. The's Ewiie hxs illustrated in I‘lgure 2.3, HP- t ‘ 10 JRNLERS S "‘. 0| 103110
L3 b . IB Address ‘Switch Shown as Set.bythe Factory, . | 1 +o | x ' Jo 1 b0t
' ‘Thesegmentslabeledl 2:4,8, and 1, whensetto t L EE I 8 0| 1. {1 }]01]0
% ""l-_ ‘ thelposxtmn,areaddedtoget ertudetermmethe | 13 NET R EE
U HP—IBaddress Theaddresslsfacwryasetto 19but 1 Wl N o111 110
o0 v can be reset by the uger. The ‘presei-asdress is P VR NEEEREEE
ST e shownshaded1nTable2-1 Vahdaddreslqesrange :"3.‘ , — —
"y ' from 0t 30. The’NORMAL/LISTEN .ONLY ;_ % 1.0 Pl 170101010
e svnpch segment seis theSyntheslzertohsten only & | Ty Jrjojojogr
. _'; mode when set to 0 or to normal talker/hsbener [ 8. 2 | oa oo o
W mode when set to 1. The unlabeled seventh seg- R R R E EE R
SR ment should alwaysbesettoO SR R 2 T l1lo0bL1lo0]o0
. .’ '1.-‘ _ .‘ : . . 21 :15‘ - U 3 1 o] 1. ;,fo 1 \
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oy ol }- 1T LJ ‘ N ’ wthelnslﬁvebntsol’buth tnlknndhsten nddresanu ‘
3 Y : N~ . 2 S T :
: . . | “ "o Lo ),1 Puctory uelo:ldress. o
;"; . " o Exlemal Dala lnput Ctmnector. Interconne"tlon
i Fiﬂlll'k 2'3_“P IBhRI::n:S s*mh Sh“m “ Sel o data for. the Extemal Data Inpu‘l is pro\rlded in
ooy y the 'm ' Figure 2-5." ; L
R Lo ", coaxial Gonnectors. Except for tlle RFOUTPUT' .

2-9. Malmg Connectors o

HP-IB Interface Connectou. !n‘.:::connectmn data
.. forthe Hewlett—Packard Interface Busis prov:ded '
e mF1gure2-4 ‘ S

".OUTPUT connector mates with a- 500 =Ty[.== N
male. (For Optlon 002 “the: matmg is’a 75!!

: connector, all' coaxial mating connectors used , .

with the Syntheslzer should be BNC male. TheRF

i

o
'

T
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Mating Connectors (cont'd)

" BNGmale,) All mating connectora :hould becom-

patnble with US MIL-C-39012

‘-‘2—10 Operatlng Environment S

The operatlng enwmnment should be thhm the
followrng lnmtatlons

" Temr erature ., ' 0°C to +55°C
~‘Humidity ........ reee 40°C at 5% to 95% relative
Altxtude vounls s Cres <4600 meters (15 000 feet)

Speclficatlons are warranted for a +15 to +40°C
operatmg emhronment

3

5
. L

2-11 Bench Operation C .
The mstrument cabinet - has plastlc feet. The

plastlc feet are designed to ensure self ahgmng of

the mstruments when stacked

2-12 Rack Mounlln. o
: ,Rack mounting mformat:on is. prowded thh the :

rack mounting kits. If the kits were not ordered - -

-,wrth the instrument as options, they may be.
ordered through the nearest Hewlett-Packard:
‘office. Refer to the paragraph tttleo “Mechanlcal
Opttons"' in Section I.. = | Lo

2-13 'RF OUTPUT CONNECTOR RET ROFIT
PROCEDUHES
oo NOTE -
The followmg retrofit procedures should
only be performed by qualified service- -
|;.' tramed personnel

J * 1

2-14. Standard to Option 002 Retrofit '

‘Follow the procedure below to convert the 50!2 RF
output to a 750 RF output.

1. D:sconnect the power cable from the Synthe- | ‘

.sizer. ‘ . N
2. -Unlock 'and open the rear ‘door

3. Drsconnect W4 the black RF output cable, at
. the attenuator end.

4. Uamg an open-ended wrench remove two hex-
" 'nuts one at a time from the RF output connee-
" tor on the rear panel door. Slide hex-nuts,
- washer and rear panel spacer insert down
: cable and over connector..

y]

5 ‘Remove N- tvpe connector and cable assembly '

_.from rear’ panel door.

‘|\‘
oy

24
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. 6. Remove hex nut and the f’ rst{and smallest) of
four washers from 750 adapter HP partnumber .
11658-60001. Leave other three washers on

threaded end of adapter. ‘

Push’ threaded end of adapter through rear .

~_ panelfrom theinsideout. Threaded end should
. now ‘protrude through outslde of rear door D-
8 hOle. _ ) 4

Inatall small washer and hex-nut on outside to
" secure adapter. There should be three large
washers installed on inside and one small
washer on outsxde .of rear. panel door.

9, Connect BNC end of accessory black cable, .

"HP part number 08770-60028, to rear panel
adapter Twist to lock in place

'

10 Screw other end of cable onto attenuator out-
put connector. ! '

11. Close and lock rear door '

12 Perform Sine Wave Output Power and Atten-
-uator Accuracy Performance Teat in Sectlon .
IV of manual, " ‘

S

2-15 Option 002 to Standard Relrolit

Follow the procedure below to‘convert the 75!! RF

output to a 500 RF output I ,I" '

oA .

stconnect the power cahle from the Synthe-

sizer.

i

3 .

‘2, Unlock and open the rear door.

3 Wlth an open—ended wrench, d:sconnect hex-
nut frum RF cutput connector on outside of
door: Slide connector/cable assembly out of
'D-hole in rear panel door.

D:sconnect black RF’output cable; W4 atother
: end from attenuator output connector

5. Remove connechr and cable assembly from ,
mstrument ; T ‘

)

Install 500 N~type cable aasembly (m acces-
sory bag) by sliding small cable end through
outside of rear panel D-hole. Continue insert-
ing cable until threaded énd of N-type connec-
tor protrudes through msrde of rear door. -

=1

ln thefollowxngorder shde thespacer, washer :
., .and two retainer nuts onto the other end of ,
cable. Small end of spacer should be inserted ‘
into hole in rear panel door. |
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" Option 002 to Standard ’Iﬁetr‘oﬁl {cont'd),

*, 8. Tighten inside nut followed by second retainer

: ¥

’

nut, ; :
]

' .
] 1ty

9. Conne.c't'other end of cable to éttenuator out-

o 1! viCluqe‘and lock rear door.
' Db , f‘ .I ‘.'. L
11. Perform Sine Wave Outpy@}.'Power and Atten® -

1
i

v, IV of manual. o

put connector. :

uator Accuracy Per}form'a"n(:e Test in Section
I !'i .
: e

!

'2-16. STORAGE AND SHIPMENT

2-17. Environment . - | o
The instrument should be stored in a clean, dfy
environment. The following environmental lim-
itations apply, te both fi;torage and shipment:

Temperature ]f ..... e, —5§5°C to +75°C
Humidity ................ 40°Cat <95% relative
~ Altitude ..... ...,

. <15 300 meters (50 000 feet)

2-18. Packaging | P :
Tagging for Service. If the in'}s'trument is being

 returned to Hewlett-Packard for service, please ’

- complete one of the blue repair tags located at the

end of this manual and attachitto theinstrument.
‘ an , 4 )

Original Pnck’agin97 Containers and materials -
identical to those used in factory packaging are

. oned above and attach it {o the instrument.

. prevent damage during shipment.

Installation

' ' 1

' available through Hewlett-Packard offices. Mark

the container *FRAGILE” to assure careful

“handling. In ‘any’ correspondence ‘refer to the

insirument by model number and full serial -

number.

Other Pacl&aging. The folldwiri'g general instruc-
tions should be used for repackaging with com-
mercially available materials. = ’

a. Wrap the inst,rument. in heavy pa'per.or plas-
tic. If shipping to a Hewlstt-Packard office or ser-
vice center, complete one of the blue tags menti-

I

b. Use‘é E frong shipping container. A double- - -
wall carton inade of 2.4 MPa (350 psi) test material .
is adequ‘ate. t o

c. Use enough shock-absorbing material (75 to'

100 mm layer-3 to 4 inches) around all sides of the .

instrument to provide a firm cushion and prevent

" movement in the container. Protect the front panel
- with an appropriate type of cushioning material to

'
:
1

d. Seal the shipping container securely.

e. Mark

1

the shipping container “FRAGILE” to
encourage careful handling. T
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: o |somnmci*—‘——___.‘\.’) L o i
b R THREAD M3.5x 0. Wz&-mmcno-masou- o
) o . . ISERIES 5T CONNLCIOR :
1 N . 3 ! o
Lngic Levels ! oo oo

The Hewlett-Packard Interfuce Bus Logic Levels are TTL compah— "
ble, i.e., the tme (1) state is 0.0 Vde to +0.4 Vde nnd the fnlbe {1
o stnte is +2.5 Vdc to +5.0 Vde.

L ngramming arg Dutput Data Fnrmal
' Refer to Sectmn III, Opemtmn '

' . Mating Connector ' §

HP 1251.0293; Amphen_ul 57-30240. | '

’ i

t

Mating Cables Available JEC S .
HP 10833A, 1 metre (3.3 ft), HP lOSJJB 2 metres (6.6 ft) v
HP 108:33C 4 metres (1:3.2 m, HP 108 L)D 0.5 metres (1.6 ft) o

* Cabling. Beslrictiuns . | .
"~ L. A Hewlett-Packard Interfoce Bus system may contain no more
than 2 metres (6.6 ft) of connecting cuble per‘ instmment. ‘ !

2, 'l'he maximum nccumulau\ru length of cunnecnng cable for. ‘any ' !
S Hewlett-Pncknrd Interfuce Bus sybt,em is 20.0 metres (65.6 ft). c '

Pl
: ) N S




" HP8770A L : ; S «* 'Installation
SO AT . Lagic Levels |
. 0 . - . The External Data lnput has logic levcls thut are
‘ ’\ . TTL compatible. For example, lines EDU—EDI15, ' ,l.
, Gagg:g %] &L3] EDV ‘the false (0) state is 0.0, Vdc to +0.8 Vdc and the
ED14 ] %] ED15, true{l) stateis 2.5 Vdcto+ 5.0 Vde. LinesEDV and-
ED12 IIIII' ED13 ' EDAR power up the same os lines EDO—EDI5.
' D10 = on £D11 The active level for EDV and EDAR can be pro- -
ED8 | . % % Egg gmmmed refer to Section l[l Operation: S
GROUND Y !
T eps| | BT | |ED6 Mating Connector
M ED4 ‘
EE? % o | [ep2 HP part number 1251-0063; TRW DBM 25P,
NO CONNECTION | | IE% | §3°co~~g crioy Maling Cahles Available. ‘
NO CONNECT:ON | | ) ps HP 11738A, 2 metres (6.5 ft.)
) GROUND E’J h . ‘
- : ) External I]ala Input Restrictions’ | ‘
. ¥——9—J When using the External Datn Input them are
; y ' . critical timing considerations thit must be met ns -
' N \ ' i shown in :the following timing dingram:
0
N ‘I . !
150 na Polag- 50 ne
DATA SETUP . DATA HOLD . S

. ! : ) o .
" MIN IRACTIVE ' |MIN PULSE WIDTH ACTIVE o ' .
80 n» ——— W .

80 na

EDAR -
{en)

Extemal Dala Transfer Timing )

"NOTE S
If there seems to be a timing pmb!em when using the folluuvmg Hewlett- Packard
eqmpment '

o HP 9000 berws 200 Model "Jb‘ Cnmputer ‘ .o R

o HP 886208 DMA Contruller Card

o e HP98622A GPIO Interface Card
e HP 11738A E.:rternal Dnla Input Cable
‘refer tn the PCTL Dela y Ad;ustment in the HP 98622A GPIO Inrerface Ingtallation
manual, Typically, installing a 200 pf capac:tor((,‘b‘) on the GPIO Interface Card wx!l
_solve lhe !:mmg prroblem.

b

) "
u'" e : , ..
EDAR DEI.AY

MAX EDAR DELAY TO INACTIV 10 ACTIVE
220 me v 700 na %

] 1

'
[

!

Figure 2.5. External Data Input Cunneclor
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3-1. INTRODUCTION
3-2. General

mation for tho Arbitrary Wuveform Synthes:zor

Operaling Characlerisiics. 'l‘nhle 3-1 briefly sum-
marizes the major operating characteristics of
the Synthesizer. This table is not intended to be
a complete listing pf all operations and parame-
«ters, but gives a general idea of the instrument’s
capab:lltles For more information on the Syn-

thesizer’s capabilities, refer to Table 1)1, Specifi-

cations, and Table 1-2, Supplemental Character-
.istics. For mformatlon on HP-IB capabilities,
refer to Toble 34, Messnge Reference Table,

I
I

described in detml in Figures 3-1 through 3-4.

' General Operating Instructions. Instmctlonb re-
_ lating to the Synthesizer turn-on procedure.
' power-up checks and general operating proce-

dures are presented to acquaint the user with the

-general operatmn of the instrument. - .

This section provndes t.ompiete operating infor-,

Panel Features. Front and rear panel features are -

.. 3-3. Operator’s Maintenance

K1)

HP-1B Remcte Operaiion. The Synthesizer is .

capable of remote operation via' the Hewlett-

Packard Interface Bus (HF-1IB). This section in- |
cludes discussions on capabilities, addressing,

mput and output formats, the status byte and
ser\nce requests.

) Programming the Status Regisler The Status
Register is an 8-bit register that monitors several
Synthesizer conditions. This section explains
how to program the Synthesizer to report back to
the controller whenever a predetermmed (.OIldl-
tion occurs.

Programrning COmmands. Al[ Synthes:zer pro-
gramming commands are described at the end of
. this section. The commands are listed in'alpha- '
bencal order ‘ v

Lo 'NOTE .
. All examples in this section are
. ' writter in an enhanced BASIC
N lang.tage using the HP 9000 Ser-
: ies 200 Model 236. The examples .

" assume the select code of the HP.. - B

+ IB mterface is 7 and the Synrhc.-,—
izer's address is 19. '

[

Parameter, ‘ ;" Capability
Internal * | Size: 131 072 12-bit words
Waveform' : o
Memory Maximum Number_of Files: 1400 -
. Snmplmg : ‘lnternnl' 125 MHz
Clock External:60to 130MHz ’
o Dw:slbie by l,..,4 8, 16, J.!,b-! l2h
and 256. ‘
Wave ‘ Length: 56 to 13 672 elements in
Segment multiples of 8,
Packet Minimum Length (number of ele-
' ments in wave segment x scans): 344
| Sequence | Maximum Number of Packets: 2048
RF Qutput Frequency Range: de to 50 MHz ,
, " Attenuation: 0 to 110 dB in10 dB
N P steps .
" | Peak Output: 2V peak-to-peak (+10
dBm) with 0 dB of attenuation

0 ' Operation

.- For continued prolection agomst

. fire hazard, replace the line fuse
with a 250Vfu.se of the same rat-
ing only. Do not use repaired fuses
or short- crrcuztcd fuaehuldera.r

Operator s mamtennnco conslbts of replncmg de-
fective fuses. The primary power fuse is’located

within the line module assembly. Refer to Fig-

~ure 2-1 for instructions on how to change the

fuse.

If the mstrument does not opemto properly and’
is being returned to Hewlett-Packard for service,
please complete one of the blue tugs located at
the end of this manual and attach lt to the »
instrument. Refer to Section 1T for pdckngmg
instructions, : ) . v :

Table 31, Operating l:‘haracl,e'rislyics |

31
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Operation 0, ‘ ,
1 - 1
P ' i !
i
} ’
B?’?ﬂ nmunmr WAVEFDRM STNTHCBIZEF !
NDIL{" P-ID'.I‘I'D
! [ ! |
] 1 l '
i . ‘ , ' )
] , ,
! 1 1. \
1. ! 3 A by '
; . .
: : ) \
i ' ) ' I
! \ ' . !
\ ! v '
1 4 ' N N ' i 1
' Lo . o ah
REEES
[ . A [ . !
Dme - gmert’ R ETI it '
O’ QLIS L o o vy
Ome 0T J o ! . n i
Orsar o oL . ' ; \
- .. L Nl . ‘.' U PR E R T .
" ot ! | ‘:‘ ! N '
. ! . Y ' . o L o
LINE SWITBH AND FRONT PlNEI. RHNUHCIATDHS FAULT. Lights when's hordware erroroccurs. Refer
\ the instrument to qualified mointenance person-
-\\

LINE Swill:h. Applies powerto theSynthes:zer when,
set to the ON poslhon ‘ ' o !

) '
1 1

BUH. Lights when the seqaencer is m.nning.

LOAD. Lights when waveform memory is belng'
loaded. .

Synthesnzer but the sequencer is not running nnd
waveform memory is not bemg luaded

F

v I0LE Lights when power is bemg apphed to the

+

nel or.:ontact your nearest Hewlett-Pncknrd nff’ ice '

- for servxce .

' HEMCITE. L:ghts whcn the Synthes:zcr isin remute "

mode, . . |

[

" LISTEN. L:ghts when the Syntheblzcr is uddrnswd
tolisten. : ‘ ‘ , ,

© TJALK. nghts whcn the Synthesmer is uddrﬂssed to

talk. . )

- SRQ. L:ghtb when the Syntheblzer is bendmg n
Requm: Service message to the contmllor J
e , : ,

& . ' B

't
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HP 8770A B B . Operation
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; : ‘ _/r-sne SYSTEN, tm:nrncc aus—l a ‘ R
' | '-o_=° { ' | | | I | v .' ' N
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o ' Lo 10 i REFERENCE I—smm_mo ‘cmcns .
: DUTPUT ) PUT 2 INPUT INPUT OUTPUT
—— ‘od©o

[ — PACKET ADVANCE mnxzn DUTPUTS
Ol _1 ' |ocesesh” (&= ""W% m o il
y ' r " —
) lela]e]o) ‘
o OO0
R y ' . . \
10 MH! REFEHENBE ' ' , PACKET ADVANCE . -

OUTPUT 1 and OUTPUT 2 Provxde typlcn]ly 0 dBm 10
MHz reference signals denved from the internal
crystal reference.

.INPUT. Connects to o 10 MHz reference for locking
the internal 125 MHz phase-locked loop. Touse the
internal 10 MHz reference, connect a jumper cable
between this connector and either OUTPUT 1 or
OUTPUT 2. To .sean external standard, discon-

_nect the jumper and connect the external source to
. thisconnector. The externel reference should be 10

. MHz1150 Hz and provide 0to +10dBm into the50
ohm BNC connector. Without the 10 MHz reference,

the internal 125 MHz oscillator will free run. This j
vesults in elightly degraded frequency accuracy’

perfurmance

SAHPI.ING CI.UCKS

INPUT. donnect.s to an external clock source. The

external source must he between €0 and 130 MHz
" and provide 0 to +10 dBm into the 50 ohm connec-

tor, The HP-IB CLKSEL commnnd must be set to
’ BXT mode,’

CLK/BOUTPUT. Provides a50% duty cycle, TTL level
' clock signal at n frequency of 1/8 the sampling
" rate. ,

i

\

HEABY OUTPUT. TTL compatible output. Provides a

TTL high signal when the sequencer is ready to -

advanceto the next packet viaan extemnl tngger

TRIGEER IHPUT TTL compnhble input. When
" READY OUTPUT signal is high, applying an
external TTL high signal triggers the sequencer to

~ advance to the next packet. This input is positive
edge sensiiti\{e and must be high for a minimum of
25 ns. !

1
3

. MARKER UUTPUTS

SBAH STIBT Providesa TTL high s:gnnl The pulse -
.+ width remains high foraminimum of 8 x{l/clock)

For example, the output remains high for ot least
64 ns when usmgn 125MHz snmplmg clock. Start
of pulse will eccur 370 £25 ns prior to the start of
~ every new scan, '

PACKET START Pro\rldes a TTL high signal. The

pulse width remains high for n minimum of 8 x

(1/clock). Sta—t of pulze will occur 370 :t25 ns prior
to the start of every pncket ' :

< SEQUEHCE STAHT Provides o ’I‘TL high signal. The

pulse width remains  high for o minimum of 8 x

(1/clock). Startof pulse will occur 370 :t25 nsprior

to the start of every sequence

1EUUI|. AﬂﬂRESS.' Provides a TTL high signnl.l’l‘he

" pulse width remains high for a minimum of 8 x

{1/clock). Start of pulse will occur 300 +25ns prior
to nccess:nga memory location whose addresshas

been se:’ with the MARKER or MARKADD

comman I

Figure 3-3. 10 Mhz Retere:i'ca, Samﬁliqg;l:l,ucks. Packet Advance and Marker Qutpuls Rear Panel Features ' |
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Line Medule. Pemuts opert:tmn from 1!5 or 230 Vac.

, nominal line voltage to which the, instrument

"' must be connected (see Figure 2-3). Center ‘con-’
ductor is safety edrth ground.

Fuse. 6A {250V, time delay) for 115 Vnc. 3A (250V
" time delay) for 230 Vie. .

)

4

3

" The number visible in the window mdu:ates the :

- --umque to each instrument.

. form the prefix that denotes instrument confi igur-

Kl'loh Enables nccess to msxde of mstmment for
service. '

. 1 :
1 : .
) 1

1

Slrill Humber Plate. Fu‘st four numbers and letten

ation.'The last five digits form the sufﬁx that is |

. 'Operation .

o
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'3.4. GENERAL OPERATING

1

. INSTRUCTIONS,
‘!-5 ;Tum-On Procedure

SR

Before the Synthesizer is switched on,
all protectwe earth terminals, extension
' cords, autotransformers, and devices
connected to the instrument, should be
_connected to @ common protective earth ~
+ grounded socket. Any interruption of

, the protective earth grounding will

cause a potentml shock. hazard that
could result in:personal injury.
| ' ! ' hn o

Ca CAUT!ON 4

Before the Synthesizer is sthched on, it }.
rpust be set to the voltage of the power

- source or damage lo the mstrument may
result . co

5 I

The’Synthesnzer receives cornmnnds and data _
. over the HP-IB. Therefore, an HP-I8 (IEEE 488) ,

compatible controller must be uscd wlth the Syn- .

thesrzer to form a system ' b

J.’ If the internal 10 MHz reference is to be used to

b

]

phase lock the internial 125 MHz clock, be sure that -

‘the jumper, W28, connects . the 10 MHz REF-
ERENCE OU’I‘PUT to the 10 MHz INPUT '

If the Synthesrzer i$ being used wlth the HP o

11775A Waveform Generation Software, it must; )
be the first mstrument in the systcm to beé turned
on. - | o : . o

If the Syntheswer is already p]qued m, '-ress ‘

‘the LINE switch to ON. ) ~\\ R |

If the Syntheslzer is not plugged in, follow the:e "

mstructmns. \‘ o
1. On the rear pancl check the lme VOltage
cnrd for correct voltage selection. ‘

2. Check that therfuse ratmg is nppropnnte for
* the line’ volt.;ge used (see Figure 2-1). Fuse
" ratings are prmted on the rear panel.

3. Plugi in  the | power cnb]e

* On, the front panel press the line sw;tch to -
ON o

y o ' T

3-6 Power-Up Checks

The Synthesizer performs a qulck internal check:
~ at turn-on. During thls check all front panel

!

| WARNING' R

* on. All other annuncmtors should be off.

7
nnnuncmtors hght for approx:mately two sec-
onds to‘allow for a quick visual inspection. At
the conclusmn of the r-hcck each annunciator is

- turned on one nt o time, in sequence. At the end

of this sequence the/IDLE’ annunciator remains

!

" If the FAUL’I‘ REMOTE TALK , LISTEN and

SRQ annunuato}s all remmn lit at the end of the

to an invalid afldress. Turn off the instrument

power-up check; [Athe HP-IB address switch is set. -

and change thi¢ address switch scttmj, Refer to '

in 'Section H for

|

“HP-IB Address S_e]ectlon”
mstructrons / _

it

nnnunc:ator will remain on.: Refer the instri-

‘ment to qiualified m'nntenancé personnel or con-
‘tact your nearvest Hewlett. Pockard officc for

serv:ce l,-"‘ '

I '.'-n).-"; ' ;!

¥

( ’I‘he Synthes:zer always powers up to the Reset

state. The compleie list of settings is described

under, the *RST Programming Command located |

ne.lr the end of this section..The Synthes:zer
does not retain 1nstrument scttlngs or save any-

- thing i in its memory when power is removed. A

procedure for backing up the entire Syntheslzcr
memory is shown in Exomple 3—3 in this sechon

! ' )
[ ; )

- 3-7. ‘Overview ’ ‘ ;

The input to the Synthesrzer is data from a com-
puter. The data represents successive amplitude
samples of a desired waveform. A high speed
digital- to-analog converter (DAC), inside the Syn-

thesizer converts the digital dnt’t to an anzlog
" waveform. The Synthesizer can produce wavc-"

forms with frequency components up to 50 MHz

The Synthesmer contains three: main assemblles .

to reproduce waveforms: a buffer memory to hold
‘wave segments, a sequencer ‘to, control how the

" wave segments are combined to produce a de-

sired wavéform, and a'DAC to convert the wave
segment digital data toan analog voltage.

'I‘he minimum time from sample to sample is8

'ns. This is equivalent to a sampling rate of 125
'MHz. (8 ns=1/125 MHz.) Due to the very fast

- sampling rate, elght channels of multiplexed,

buffered memory are required. An external com-
puter pre-loads the Synthesizer’s buffer memory
{(also known as waveform memory) for use by the
sequencer and DAC, :

HP 8770A

Ifa hardware fmlure was’ detected the FAULT . .




. There are 128k’ waveform elements in. Synthe-

HP 8770A

1
¢

Overview (cont’d)

‘The Synthesizer's memory is partitioned mto

eight channels of 16k words x 12 bits each. A
multiplexer strobes the channels so the first ele-
ment comes to the DAC from channel 1, the
second from channel 2 and so on. Each channel
of memory runs at one elghth of the sampling
clock. t

gizer memory (16k words x 8 channels). When
reproducing low frequency waveforms, sampling
every 8 ns and storing an element wastes Syn-
thesizer memory. Therefore, the samplmg clock
rate can be divided by powers of 2 from 2 to 256.

To further conserve memory the Synthesmer uses

a sequencer, which .allows wave segments in
memory to be repeated many times and in any

order before moving on to the next wave seg—
ment. cy

A'n,a'm'plifier at the outpot of the DAC gives‘ the | &
user a £1V amplitude range at the RF QUTPUT
connector (2V peak-to-peak). An output attenua- -

" tor can lower the output level in 10 dB steps from - '

0 to =110 dB. The output power can mnge from
+10to—110 dBm ;

‘ See Flgure 3-5 for a s:mphf' ed block diagram,of .

the Synthesizer.

'3-8. Definition of Terms
' Elements. An element is a twelve-bit value repre-

sentmg the amplitude of a sample point.

Packel. A packet is one or more scans through a

! packets and sequences.

Operation

i,
Wave Segment. A wave segment 1s a group of
consecutive elementb
Scan. A scan isa pass through 0 wave segment.

I
W

wave segment

]
1

Sequence A sequence is a combmutlon of oneor
more packets L L

' Waveform Memory ThlS is the Synthesizer's 12

bit buffer memory where: wave segments are,

" stored. Data in waveform memory is sent to the

DAC. -~ ' . .. .

Sequencer Memory. This is the memory that' '
stores information necessary to execute packets.
Sequencer memory determines what packet data

“in waveform memory is sent to the DAC und the

order in which data i is sent. - -

Fltrure 3-6 shows the reletlonshlp between scans,

3.9. CREATING WAVEFORMS L

The Synthesizer uses digital waveform' data from
a computer to generate waveforms The follow-
ing steps must be performed in order for the Syn-
thes:zer to generate waveformb |

i. Create the desmed waveform data on an exter-
nal computer. The easiest way to generate
. waveform data is to use the HP 11775A

> g
'g%tskx,m
. o U| E] 16k x 12
¢ E1 ©
+ O1Z 16k x 12
[«
o Ui E
&) g B 18k x 12 M D
>a|lofiekx 12 Xi|c
582 =l s
15.33 16kx12‘ -:,
z—
O] x
cg)lIBKXIIZ — [
v |l | 1BK x 12
1 ‘ T 1
+8 125 MHz Clock

Pragremsmable
Attenustor

Low Pass
Fliter

Anp)ifier ' ;

W PRt LI A P TRI SoZ TR t s Agatey Ril

+ Figure 3-5 ‘Simplilied Synthesizer Block Diagram
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THREE NAMED WAVE SEGMENTS . . '
— [STORED IN WAVEFORM WEMORY) C
t 4 vt ! . . 1 . .
- . ' . X " " . ‘f .
A ' ' B
Tk TRIANG N 4% PULSE R

S A Figures-B.Scan Packet and Sequence

Creating Wavefo..'ms (cont’d}

Waveform Genemtm'l Software However, . lnto Sequencer memory .

|-' \.—- | B | 'l‘.l ' — |

SCAN 1 | scml-Lscmz-Lscmaancm‘t- ,
- PACKET 3 ———— .

PACKET 2 o e .
SEOUENCE _ . ; e s I

3. Download packet sequencmg mstruct:ons

waveforma mathem atlcally in a program and ;
by usmg HP iB program commands /

. i
!

© 5. Start nequencer .

i. P Example 3-1 ‘shows a slmple program demonstrat-

2. Download data mto ‘waveform memory. 0 ing these st.eps

Example 3-1 Creafiné a Simple Waveform -

r '
| st

10
20
30

.
INTEGER H(? 1024) I
| . ;

UUTPUT ?13 "PURGE BBTHW,

A . Yy

| v

NEXT I

FUR I 1 70 1024
ACI)=I .

1

f

| CREATING n SIMPLE hHVEFDRM‘ﬂ: | . o | o

| DIMENSION INTEGER'ARRAYS

| PURGE" NHVE'HND SEQ. MEMORY 'TO DELETE .
I' ANYTHING THAT MAY CURRENTLY B, STDFED
i THERE. "

| CREATE DATA RRRAY TO LCOAD INTO NHVEFGRH
| MEMORY. SYNTHESIZER REQUIRES DATA TO BE
! MULTIPLES OF 8 BEFORE IT CAN BE- USER IN
I INA PHCKET.

0UTPUT’?19'”NHVE ﬁHNP;"'H(*) I LUHD DHTH HRRHY IN WAVEFORM

| MEMORY FILE NAMED "RANMP®

UUTPUT 719" PACKET RHNP 84‘HUTD"

OUTPUT 719;"GO"

ENB ’

'QUTPUT ?719;"0UTPUT ON"

!, LOAD SECUEMCER MEMORY * NITH ONE PHCKET.,
THE PACKET CONSISTS OF ONE WAVE SEGMENT.
STORED IN SYNTHESIZER’S, LWAVEFORM MEMORY
UNDER' THE FILE NAME "RAMP.” WAVE SEGMENT
,RAMP WILL BE SCANNED (REPERATED) 64
TIMES. AUTO IS THE PARCKET ARDVANCE MODE.
BECAUSE ONLY ONE PRCKET IS STORED IN -

CUNTINUOUSLY.

TURN RF DUTPUT ON

— o — i —— e — v— A —

START SEQUENCER:

SEQUENCER MEMORY, THE PACKET IS REPERTED “




'
. .
‘

oy
P A

cmmgwm(eonm) _ -*I';

. Example 3-1 creates the waveform shown in Fig-

ure 3-7, as seen when the Synthesizer's RF OUT- .

PUT connector is connected to an oscxlloscope
4 N\

SIN) ] /
V77ryrry

| Pertod: |

S@us A B
,émp'l ltude. .2V/div Y,

Flgure 3—7 w:vamrm Bmled by Exampln 3-I

3—10 Loading Wovelorm Memory

Data must be loaded into waveform merr ory

'before data isloaded into sequencer memory. Data

can be loaded into’ waveform memory using

" either named files or'memory address locations.

Example 3-1 uses program' command WAVE to
load data'into a file named RAMP. To load the

" same data mto address locatrono instead of a

named file, use “WMEM 0” instead of “WAVE

'RAMP.” 0is the starting address of where the data’
* willbe pleced. The 1024 elementsin thedata array ’
- wﬂl be Btored in addresses 0 through 1023.

NS Workmg with named files i is much easxer than

- working with addresses. It can be difficult to keep ,

. track of the data when it is stored by address. Also,

it is possible to write over data that is already in

‘ waveform memory I

\Vorklng With File Nlmes File names in wavefonn
‘memory must have six or less characters. The first.,

.character must be a letter. The remaining charac-

ters can be A through Z " (underscore) or 0

" through 9. Lower case characters are treated as

upper case. The following words are reserved and ’
cannot be used for file names:

. ASCII IR

o BIN o |
. WAVE

» BOTH

. ! ! 0 / o X . ) RN I '
5 . [ ) E ‘e B
HPSTTQA oo e
f N . ’ '

T

- Before a filecan beusedin a sequence{ lhnt is, uud

in PACKET command), it must havea lengthithat

is a multiple of eight. However, data files whose -

" lengthis not a multiple of eight can be downloaded

to waveform memory. Use the WAVEAP com- '
mand to’ "append data to that file to make it a
_ mthple of e:ght before using it in a sequence

: WOrkIng WIth Addren Locaﬁons The' maximum"

size of the waveform memory is 131 072 elements.

Valid addresses: range from 0 to 131 071. As with
. named’ files, data must be a multiple of e:ght

before lt ¢an be used ina sequence

H

Format The FORMAT command sets the number -

input to the Synthesizer is a 12 bit computer word.

‘This means the Synthemzer can supply 4096 dif-

~ ferent amplitude levels. The FORMAT command

hl

(Example on next page)

determines how the Synthesizer mterprets the
data. FORMAT UNSIGN mterprets thedata from

0 to 4095; FORMAT SIGN mterpret.s the data as
—2048 to 2047

Converting Data To Be Compalible With Synthe-
sizer. All data to the Synthesizer's waveform

- memory must be within the legal bounds of 0 to
4095 for FORMAT UNSIGN and —2048 to 2047 for
FORMAT SIGN. Example 3-2 shows how to con- -

vert waveform data stored as real numbers in an

" array into integer values between 0 and 4095 that-

are compatlble with the Synth esizer.

!

3-9

. ing system for data in waveform memory. The - .
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ma-zi&f;pnvening Data tobeCompat:blewnh Synlhesizer C U ,"T : N

100 CONVERT DATA, TO BE COMPATIBLE NITH SYNTHESIZER' S TR

20 l i . . “ i] ' ' i R ) '\‘““ o \\; IXE

30 DIM. 101(1 40 ; R l:’ Lo v uh' e b

40 . INTEGER Dutii1:40) ' v Co e Lo e

50 F0R11-1,Tu-4d : o ' ., | GENERATE AND PRINT ’

60  Int(Ide2.0~r . . L ' 4} WAVEFORM DATA = ..

70 IF I.MOD 2\THEN | o e v : '

80 In1(I)-*IhItI). Ly v . o ‘

90" END IF + /' .i% S oy » .

100 ' ' PRINT I, InT(I) R 0 . N Car

110 NEXTI " rﬁh- ST T s U g
120 | Ly . 4 : . S
130 Kave_to aws(100000 In1(*) Quti (%)) ' 1/ CONVERT DATR TO AWS FORMAT /
‘140 . ) ) . b A "y _ oy ) /'
150 FOR I=1 TO 40 . L Cone T e
160 * 'PRINT I,0uti(I) PR '} PRINT DAC DRTA . : TR
170 NEXT I . o | | co S S i
180 ‘ - e oo T : Co,
130 END , ‘ . - - ' — Co
200 A L S e B
210 _ . ' . : T R L
220 SUB Wave_to_aws(REAL Scale,lnwave(*),INTEGER Outwave(%): ’ ' ' 4o
230 | Scale’ : CONTAINS SCALING FACTOR THAT Inwave IS DIVIDED BY S ;
240 P i  Scale=0 AUTO SCALE FOR FULL RANGE OF THE DAC ' SN : 3
250 | Inwave i, CONTRINS WAVEFORM DATA AS REAL NUMBERS W . S

260 | Qutuwave : coﬂrnlns WAVEFORM: DATA THAT 1S COMPATIBLE WITH AWS ‘

270 ! - o
280 | THIS PROGRAM CONVERTS WAVEFORM DATA STORED IN A REAL ARRAY INTO ! '
290 | INTEGER 'VALUES THAT ARE COMPATIBLE WITH AWS. THESE -VALUES RRE e

300 | BETWEEN O AND 4085. ‘SEE AWS ’FORMAT UNSIGN’ HFIB COMMAND. . . -

310 b . | : TR o ' | ;
320  IF Scale=0 THEN | | 'AUTO SCALE WAVEFORM T
330 . MindatasMIN(Inwave (%))  ° | LOWEST DATA VALUE

340 Maxdata=MAX(Inwaue (%)) ! | HIGHEST DRTA VALUE . S
350 ' Scale=MAX(RBS (Mindata), HBS(Maxdata)) ! MAXIMUM MAGNITUDE . '
‘360  END IF , - N

370 ! !

380 Rsc=2047. ’/Scale ! HNS::CHLE FHCTDR FOR 12 BIT RESOLUTION o

330 . | s

400 . FOR I=1 TO0 SIZE(Inuwave, 1 "I GENERATE DARC VALUES THAT

410 “Inwave(I)=Inuave(I)*Asc+2047, 5 " |, ARE BETKWEEN O & 4095 . o
'420 Inwave (I}=MINC(Inwave(I),4085) | LIMIT MRXIMUM DFC VALUE |

430 . Inwave (I)eMAX(Inuave(I},0) I LIMIT MINIMUM DAC VALUE

440 Dutmave(IJ'INT(Inmaua(I)) | INTEGERIZE DRTR .

450 = NEXT I , : . '

460 SUBEND .. o

3-11 l.oading bequencer Memory

Loadmg sequencer memory consists of creatmg_
.packets and placing the packets in order (that is, -
creatmg a sequence). The number of packets ina
sequencecan range from 1102048.1In Example 31,
the sequence, contains only one packet. '

Itisa good practice to clear sequencer memory
with the PURGE SEQ program command prior to
entering a new szquence. Otherwise, new
packets.are appended to any packets that may

310 - '

P

‘tion the sequencer needs to scan a wave segment

.number of times 'to repeat the segment and the

- gram siring:

+

have been defined since the last PURGE SEQ -
command was given. = R ‘ i

Creallng A Packet. A packet contams the informa-

This information includes either the name, or.

—

'startmg ‘address (in waveform memory) and

length of the wave segment. It also includes the = |

packet advance mode. Example 3—1 uses the pro-

1
1
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‘ l.ooding Sequencer Ilemory {cont'd)

"OUTPUT 7i9; "PACKET RAMP, 64, AUTO”
where wave begment RAMP i3 the file nume, 64
is the number of times to repeat {scan) the wave

‘ segment nnd AU'I’O 15 the packet ndvnme mude,

A wave segment must contmn a mmlmum of 56

elements. A packet must contain o minimum of
. 344 elements (packet elements = wave segment
‘elements x scans), Therefore, a pucket consisting
‘of a wave segment with 56 elements must be
repeated at least seven times to r1ch1e~..'e the min-
rmum packet length ,

Pnckets can be created usmg elther the PACKET
or PACLIT command. PACKET :specifies wave
segments by file name; PACLIT specifies wave

" segments by waveform memory address location.

Use PACKET when waveform memory is loaded -

usmg WAVE; use PACLIT when waveform mem-

ory 1s loaded using WMEM. - . S

i

' Advancing to the Next Packel There are three ways
to advance to the next packet in a sequence:
automatic (AUTOQ), external tngger (EXT) or HP-

packet information is entered., . )

In AUTO mode the sequencer completes the"

" number of scans l;pecxﬁed for a wave segment and

“. then advances to the next packet. The spedified

number of scans can’range from 1 to 65 536.

In EXT tnggcr mode, the packet repeats contmu-

ously until the Synthesizer receives nn external
* trigger signal t'rom an externol device, |,

If the specified advance mode is BUS, the packet
repeats continuously until the Synthesizer re-
ceives the ADVSEQ program command

" When elther an EXT or BUS tngger is received,
the Synthesizer completes the current s.an before
advnncmg to the next packet i in the sequence. '

After’ all the packets have been scanned, the
' sequencer . returns to'the first packet and repeats

the sequence until a command amves from the ‘
_ controller to do othervnse

t

3-12 Turn RF Output on . ..
Use the program command OUTPUT ON to turn

on the RF output, if it is off. The Synthesizer .

‘always powers up vnth the RF output turned on,
but it is at 0 Vdc 'when the sequencer is. not
runmng -

T L L o L I

1B trigger (BUS). The mode is specified when I:l

| )‘I"f:l‘iﬂhi

'3-13 Starting the Sequencer

/The last step to creating o wn\'el'urm is to start tho
~ sequencer. Use program commund GO, This stants -

- the sequencer running at the first packet in the
. sequence. While the sequencer is running, the

front panel RUN annunciator is lit.

3-14. SUMMARY OF NAMED FILES . '
VERSUS ADDRESS LOCATION
'COMMANDS

Severol Synthesizer functions can access data by

address or by file name. These functions are

shown in Table 3-2, ulong with the appropriate :

program commands

+ Tahle 3-2. Program Commands for Functiuns Using File .

: _ Names or Addresses
o Pragram Cammand °
Functiosn L :
' “ .| FileName | Address
Louli data into waveform | WAVE | WMEM
memory ,
Set up EXTERNAL DATA | EXDWAVE| EXDWM - -
INPU port to accept datn .
into wnﬁ'efonn memory
Return data in waveform | WAVE? | WMEM?
memory -
Load data into sequencer | PACKET | PACLIT
memory - L
'Return packet parameters | DIR? SEQ | PACLIT?,
for existing sequence :
Set marker | MARKER { MARKADD

3-15 STORING WAVEFORMS TO DISC
Waveforms can be stored from the Synthesizer to

. dise for playback at a later time. The following
HP-IB commands query the Synthesizer for the |
information necessary to'reproduce waveforms

being genkrated by the Synthesizer: . -

. WMEM" — returns contents of wnqeform

memory

e SEQUEN" — returns contents ‘of scquencer

memory L

. LRNDIR" —_ returns waveform memory file, '
: ‘dlrectory : . . b

T - 3§
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Sloﬂng Wmlorrns lo Disc (conl'd)
® *LRN? — returns hardware settings |

Exumple 3-3 provides an example of how to'

use these commnnds ina program. .

3-16 PLAYlNG BACK WAVEFORMS FROM
DISC -

Wa Jeforms can he loaded from disc to the Syn-
thestzer Datud should be loaded into the Synthe-
sizer in the following order: :

¢ Load waveform data (use program command
" WMEM)

~ ® Load file directory (use program command
" LRNDIR).

¢ Load sequencer data (use program command
SEQUEN) .

. Load hardware settlngs (return file contam
ing settings). .

3-17. EXAMPLE 3-3'

Example 3-3 shows how to store the entlre Syn-

thesizer memory to disc for backup and how to
reload the Synthesrzer, from the disc.
‘ "~ NOTE '

Example 3-3 is included in the HP

11775A Waveform Generation Software

. packige. The program, titled Copyaws,

,j\is located on WGL{Ap_blication Disc K1,

Example 33 has the followmg hm:tahons

- No error checkmg is performed on data input -

to the prngram

. 'I‘he program backs up the Synthesnzer S mem-

. ‘ory. The 128k waveform memory will fit on
" one single-sided disc but thore is no room for

. anythmg else. When usmg single-sided discs,
it is probably best ‘to store the waveform
memory onone disc. Use another disc to store

the sequencer mformat:on, the file directory -

and the hardware settmgs

)
# il

© HPSTOA

" To stose bynthcs:zer memory to disc, wlect lhe‘
' fullnwmg progrim uptwnb ' '

Program Option I!gscr_iplinn

0 Copy waveform memory to disc’
2 .Copy sequencer memory to disc
4 Copy file directory to disc (this
option is not needed if data in
- 'waveform memory was loaded
using addresses instead of file
. ‘ names) © |
6 . Copy hardware settings to disc. -

The program will ask you to enter a file name,

Enter the name of a file to which you want to store
the data on disc. Do not put quotatwn marks (* ")
around the file name, -

Toload the waveforms stored on discbackinto the
Synthesizer, select the followmg program optionsin-

the orderllsted : L ¥y o

ngram Upliun nescriplion

N 1

1 Copy waveform memory datn to
: Synthesizer . ;
5 . Copy file directory to .
. Synthesrzer )
3 Copy sequencer memory data to
Synthesizer

7 Copy hardware settmgs to

- Synthesizer '

‘The program will ask you to enter a file name.
Enter the name of the disc file where the data is
- stored. Do not put quotation marks (** "} around

the file name. |




1
2
3
)
6 INTEGER Choice
?
8
9

'13 . PRINT "6

HPBTI0A

1

I
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Enmple 3 3. Copying Synlhesizer Memory to Dnsc and Copymg Disc to Synlhesnzer Mernory i ol 4)

1

"Upemtion

i 1
I

! COPYING SYMTHESIZER MEHURY TO DISC RND COPYIMG DISC ‘ 'ﬁ

| TO SYNTHESIZER MEMORY
! S
DIM A$[200]1

FRINT "0 :
PRINT "1
PRINT "2
PRINT "3
11 PRINT "4
12 FRINT *§

COPY FILE DIRECTORY FROM SYN.

14 PRINT "7
"15  PRINT "B

¥ TY PR OSU Se R R eW W

16 PRINT "8 EXIT"
17 INPUT ”ENTER A CHOICE" ,Choice
*18  WHILE Chotce<>3 . . oot
19 LINPUT "ENTER FILE HAME" ,Name$
.20 IF TRIMS (Name$) (" THEN '
21 Copyaws(Choice,Namet) - '
22 . INPUT "ENTER R CHOICE" ,Choice '
'23 - ELSE . -
24 Choice=B '
25 END IF

26 . END WHILE

27  END
2B SUE Copyaws (INTEGER Opcods, Name$)

COPY RLL WAVEFORM DRATR FROM SYNM.
COPY WRVEFORM-DATA' FROM DISC TO SYM.»
COPY ALL SEQUENCER DATR FROM SYN. TO DISC
COPY SEQUEMCER PRTAR FROM DISC.-TO SYN.“
T0 DIscC"
COPY FILE DIRECTORY FROM DISC TGO SYN."
COPY HARDWARE SETTINGS FROM SYN. ,T0 DIsSC"

COPY HARDWARE SETTINGS FROM DISC TO SYN.»

COPY WAVEFORM DATA FROM DISC TO SYHN. WSING GPID"

TC Drece

/

THIS SUBROUTINE COPIES ALL WAVEFGRM DATA, SEQUENCER NATA, DIRECTORY DARTA

66 Wave_ta_dizc:

) COPY RLL WAVEFORM DATAR RODRESSES 0-131071 TG DISC

l AND HARDWARE SETTIMGS FROM THE HP. 8770R TU DISC,
3t ! VALID OPCODDES ) C
32 I 0 : COPY ALL WAVEFORM DATA FROM AWS TO DISC.
33 ! 7 : COPY WRVEFORM DATA FROM DISC TO AWS. - . '
34 ! 2 : COPY ALL SEQUEMCER DATR FROM RWS TO DISC SEQUEN? K .
35 ! 3 : COPY SEQUENCE DATA FROM DISC TO RNS. ' SEQUEN !
36 1 4 :'COPY DIRECTORY FROM RWS TO DISC. ;
37 I 5 : COPY DIRECTORY FROM DISC 70 AWS.
38 I 6 : COPY ALL HARDWARE SETTINGS FROM AMS TO DISC.
39 . - | 7 ¢ COPY HRARDWRRE SETTINGS FROM DISC TO RMWS. :
40 ° | B : COPY ALL WAVEFORM DHTA FROM -DISC TQ RWS WITH GPIO .
41. l ‘ - . . o !
42 ‘DIM Hardware$[100) Co ! HOLDS HARDWARE SETTINGS
43 DIM Sequence$[16384) ! HOLDS SEQUEMCER DARTA
- 44 1NTEGER Ftletypa )0 ! USED BY WGL AND THIS
45 ' 't PROGRFIM -1eFAWS WARVEFORMS.
46 [ © . ~3=SEQUENCER
47 ! -4 «HARDWARE . |
48 ' o ! -5=DIRECTORY '
49 , RERL Bjtetotal o -t OF BYTES IN WRVEFORM.
50 INTEGER Buf (1280) BUFFER Bytecount , ! BUFFER TO TRANSFER DATA.
51 . . ! DATA FROM AWS TO BUF ()
s2 i ' ! FROM BUF (=) TO DISC.
53 . | Bytecount=HOW MANY BYTES .
. 54 : _ ! BEING TRANSFERRED.
55 Bytecount=2»1280 . o , }' MAX BYTES THAT CAN BE
-1 : ' I TRANSFERRED AT ONE TIME
S? : I IS 2560,
58 Hpib=719 ' | AWS HP-IB RDDRESS.
58 ASSIGHN @Ruws TG Hp1b ‘
60 ASSIGN ®Buf TO BUFFER Buf(*) FDRHHT DFF ) "
‘51 g | ! : K AR
B2 ON Opcode+? GUSUB Have _ to dlsc Wave_to aws Seo _to_disc,Seq_to_aws,Dir_to_
disc,Dir_to_aws,Hw_to_disc, Hw to_auws Gplo to_aws '
63  SUBEXIT " '
64 ’ . . !
.63 X o - o )

313
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Exampie 3-3. Copying Synthesizer Memory to Disc and Copying Disc to Synthesizer Memory {2 of 4)

HP 5770A

!
!
!
!
!
!
!

—— ot e Tt v T

— -

I ‘ ; .
66 ASSIGH @In TO Hptbh;FORMAT OFF
ES Filetype==~1
70 ‘Bytetatn1-1310?zl2
1 ‘Datasize=INT(Bytetota)/256,041) - o
72 CREATE BDAT Name$,Datasize ‘
7’3 ASSIGN #0ut TO Name$;FORMAT OFF
74 DISP "COPYING WAVEFORM DATA TO "2Nams$i" FRD“ AWs" '
75 OQUTPUT &RAws ;" FORMAT UNSIGN"
76 - GUTPUT Ost'"NMEN? BIN 0,131072%
77 QUTPUT @0ut; Flletype,Bytatntn.
v8 GOSUB Transfar
79 ASSIGN ®0ut TO * .
80 ASSIGN &In TO =
81 RETURN
82 .,
a3 ' : ' L
B4 } l . ! )
85 Wave_to_aws: I - COPY wrVEFORMS FRDH DISC TO RWS
B6 ASSIGN 9In TO MName$;FORMAT OFF
B? _ASSIGN ®0ut TO Hptb;FORMRT OFF
g8 ENTER BIn;Filetype
89 IF Ftlatypo--1 THEN . ‘
S0 ' DISP "COPYING WAVEFORM TO AWS FROM "&Nama!
81 ENTER ®In;bdytetotal
92 ouTPUT Oﬂws;"FDRHHT UNSIGN"
93 . OUTPUT @RAws USING ", K" ;" WMEM 0,"
94 GOSUB Transfer : . i
95 ELSE o
96 | PRINT "IMPROPER FILE TYPE"
97 END IF ~
98 ASSIGN @In TO = " N
99 RSSIGN @Dut TO » : :
100 RETURN .~ N
101 ! ) '
102 . ]
103 ' , '
104 . 3 B . ' :
105 Seg_to disc: | COPY SEQUENCER DATR TO DISC
108 Filatype'-3
1107 ON TIMEOUT 7,1 GOTO Dona‘
108 OUTPUT Ofiws; "SEOUEN? BIN"
108 .ENTER $Auws ;Sequence$
110 Done_: | ’
111 OFF TIMEOUT
112 Length=LEN(Sequences) ..
113 Sstze-INT((Length+2)/255 0+1)
114 CRERTE BDAT Name$,Ssize o,
115 ASSIGN $0ut TO NameS;FDRnHT OFF
316 . DISP "COPYING SEQUENCE FROM PWS TO"ZName$..
117 . OUTPUT 60ut; Ft!otype Saquancot
118 'RSSIGN @0ut TO = o
119 RETURN ’
120 ' )
121
122 b '
123 Seq_to_aws: 1 COPY SEQUENCER DHTH FROM DISC TO AWS.
124 - PASSIGN ®In TO Names$;FORMAT OFF
125° ENTER @In; Flletype u
126 IF Filetype~-3 THEN - '
127 BISP "COPYING SEQUENCE T@ AWS FRUH "“&Name'$
128 ENTER 9In;Sequences$
128 ouUTPUT @st'"PURGE SEQ" ‘
130 OUTPUT 6Rws USING "=,K";"SEQUEN *
131 OUTPUT ®Aws USING "8 K"'SequanceS,END
132 ELSE
3-14 ,

LBAD SEQUENCER DRTR

WAVEFORM COMING FROM AWS
WAVEFORM FILE TYPE

“TOTRL NUMBER OF BYTES

NHUMBER OF RECORDS NEE[LD'
CREATE MName$ FILE '
DATA GOING 'TO Names ;

)

VALUES BETWEEN.Q HND 4085

BINARY, START ADDR, LNGTH

FILE HERDER , _
TRANSFER FROM AWS TO DISC
CLEAR OUTPUT PATH NAME
CLEAR INPUT PATH NAME

NHVEFDRM UHTQ FROM Names
GOING TO RHS.
IS THIS WAVEFORM DHTB?

# OF BYTES TO TRANSFER :
VALUES BETWEEN O FAND 408%
BINARY, START ADDR=0 .

TRANSFER FROM DISC TO RWS

CLERR INPUT PATH NAME
CLERR OUTPUT PATH NAME

1

. FILE HERDER

DON’T WAIT FOR EVER
ASK FOR SEO DATA

NUMBER GF BYTES IN STRING

# RECORDS NEEDED TO STORE '

CRERTE FILE FQF SEQ DATA

PATH NAME TO FILE

STORE TO DISC
CLEAR FILE PATH NAME

FILE WITH SEQUENCE DARTR
READ FILE.HERDER

‘CHECK FDR SEQUENCE FILE

READ SEQUENCE DATA
CLEAR SEQUEMCER MEMORY
TELL FAWS ITS COMING . -
SENDI SEQUEHCE TQ AWS

i
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1

5133 PRINT " IMPROPER FILE TYPE"
"134 END IF
135 RETURN

138 , : ) : b
137 7 ' ‘ ) ’ S
. 138 i : S B | ‘ | ,
139 Dir_to_disc: | COPY DIRECTORY FROM AWS TO DISC S )
‘ 140~ Filetypa=-5 | ' ‘ "} FILE HERDER
141 Bytetaotal=14032 L - _ " 1 m BYTES IN DIRECTORY .

FILE TO HOLD DIR:ZCTORY o
PATH NAME TO FILE {
USED T0 SPEED TRANSFER ‘

ASK FOR WAVE DIRECTORY

142 - CRERTE BDHT.Naqu,55
143 ASSIGN §0ut .TO Name$;FORMAT OFF ' ‘
: 144 ASSIGN ®In TQ Hptib; FDRNHT DFF )
‘. 145 QUTPUT Oﬁws'"LRNDIR?" \
‘146  DISP "CDFYING DIRECTORY FRDH RKS TO "&Nama!
O 147 - QUTPUT @0ut; Ftlotype ,
148 - GOSUB Transfar T ‘ . i
149 ASSIGN ®In TO = ' : CLEAR FILE PATH \ :
. 150 . ASSIGN @Cut TO = Lo . CLERR FILE FATH
Y 151 RETURN . . - C ; ' ,

OUTPUT FILE HERDER )
COPY DIRECTORY TO DISC

152 ‘ ) . ' ) ' ! L ! '
vy , 153 ' o ‘ . ‘ S
v 154 C !
155 Dir_to_sus: ! COPY DIRECTORY FROM DISC TD AWS
156  ASSIGN ®In TO Namat;FURMHT OFF ! FILE HOLDING DIRECTDRY
157 ASSIGN ®0ut TO Hpib}FORMAT OFF . ‘ : ! FOR SPEED
158 ° ENTER @In;Filetyps ‘ ! RERD FILE HEHDER
159 IF Fllatypo'-5 THEN ) ’ RN
160 - Bytetotal=14032 ‘ : ! & BYTES IN DIRECTORY . .
167 . GUTPUT ®Aws USING “#,K";"LRNDIR ¥ TELL RWS DIR, IS COMING ,
' ' 182,  DISP "COPYING DIRECTORY TO RNS FROM "&Name$ . - .
' © 163 GOSUB Transfer . ! COPY DIRECTORY TQ AWS °
164 ELSE ’ : : v : L :
165 PRINT "IMPROPER FILE TYPE” ,
166 END IF . " I
167  ASSIGN @In TO * ' o o | CLEAR FILE PATH NAME . :
“ 168, RSSIGN ®0ut TO % Co C ! CLERR FILE PATH NAME . ‘
169" T RETURN ‘ ‘ ) ' : ‘
1?70 ‘ " L ' g '
r1et J o ' : l ' .
1?72 . ' , ‘ o '
173 Hu_to_disc: | COPY HRRDWARE SETTINfS FRBH AWS TD DISC '
‘174 Filetype==-4 .t FILE HOLDS HW SETTINGS
' . . 1?5  CREATE BOAT Names,1? ‘ ' ! FILE TO HOLD HW SETTINGS ‘ !
176 ASSIGN $0ut TO Name$;FGRMRT OFF S ‘ ! PRTH TO HARDWARE FILE
B OUTPUT. OAws ;" xLRN?" . I ASK FOR HARDWARE SETTINGS
178 ENTER ®9Fuws; HardwareS ' | RERB SETTINGS
179 DISP “COPYING HARDWARE SETTINGS FROM HNS T0 “2Names -
180 DUTPUT @0ut;Filetype . b FILE HERDLR
' 181 OUTPUT @Qut;Hardware$ o, | STORE SETTIMNGS QN DISC .
182 ASSIGN Oout TO #= o | : ! CLEAR FILE PATH' NAME
o 183 .  RETURN,
: 184 .. o 8 : : ! ! . N
o 165, o ‘ o - B N \
186 ; ‘ ; R
197 Hu_to_aws: ' CBPY HHRUNHRE SETTINGS FRDN BISC TO S : :
h1es ASSIGN 8In TO Namat; FURMHT DFF ! FILE WITH Hw SETTINGS .
189 ENTER BIn;filetype ‘ ! READ FILE HERDER .
190 - IF Fllotypu--4 THEN | o b HARDWARE FILE® -
191 DISP "COPYING HARDWARE SETTIHGS TD AWS F'OM *EName$ - !
Ly 182 'ENTER @In;Harduares - o ! GET SETTINGS FROM DISC
133 OUTPUT @Aws;Hardware$ . . - o ‘ I SEND TO AWS ,
. 194 ELSE o ’ C o .
185 . PRINT "IMFROPER'FILE TYpE® o . :
196 END IF _ . L ’ B
' - 187 ASSIGN @In TO * ‘ - ‘ ] CLERR FILE PATH NAME

198 .| RETURN

. : R o . 315
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‘ Enmpie 3-3. Copying Synthesizer Me:ﬁory to Disc and Copying Disc to Synth'esizer Memory (4 ol 4)

! , "
|

' © } GOING T8 RWS. 12«GPIO
IS THIS WRVEFORM DARTA?

% OF BYTES.TO TRANSFER
CLERR WAVEFORM MEMDRY

BINARY, WAVE NAME= ALL

1

| CLEAR INPUT PATH NAWE

’ I
) ‘ ) !
.

. ‘ ‘ O
START TRANSFER OF DATA

't & BYTES TO BE TRANSFERRED

NFER TO. . BUF
! 'CHECK IF DONE"' .

! HOW HUCH LEFT TO XFER
! END BF REPEART -

200 o - el N
201 ‘ Jyo I
1202 Gpila_to_aws: | COPY WAVEFORMS FRGM DISC T0 HNS USING GPIO
203 ASSIGN. 6T:: TG Name$; FORMAT OFF i !
204 _RSSIGN @0ut 10 12 NURD
205  ENTER ®#In; Filetype o ‘ !
206 - IF Flletypa--1 THEN
207 'DISP "COPYING WAVEFORM TO AWS FROM " &Names$
208 | . ENTER §In;Bytetotal ' o ) !
208 oUTPUT @Hms'"PURGE BOTH" ' !
210 OUTPUT @Rws;"FORMAT UNSIGN"" Coa
.21 "OUTPUT ®Rws;"EXDWAY, ALL, "&VHLS(Bytetotal/Z)!
212 GOSUB 'Transfer ‘ o , !
213 ELSE . = '
214 PRINT "IMPRDPER FILE TYPE" , '
215 - END IF
216 . " ASSIGN @In»TD * ‘
217 ASSIGN ®Cut TO » - |
218. | RETURN - S 5
219 S ) !
. 220 : ' g' ! !
221 o b '
222 Transier: . | TRHNSFER NHVEFDRM er DIRECTDRY DHTH
223 REFEHT o e !
224 Bytecnunt-MIN(Bytetotal 2560)
225, TRANSFER @In TO @Buf; CDUNT Bytecount ,END,WRIT '
‘226 IF BJtecount-Bytato’al THEN :
. 227 ' TRANSFER @Buf TO @0ut;COUNT Bytenount END WRIT !
228 ELSE =
229 TRHNSFER @Buf TO ®0ut COUNT - Bytecaunt NHIT
230 END IF
1231 Bytatotal=5ytatotal Bytecount
232 UNTIL Bytetotal=0 |
233 - RETURN
234

'SUBEND '

3-16. EXTERNAL DATA INPUT

The EXTERNAL DATA INPUT port is located
on the rear panel of the Synihesizer. It is used
for high speed transfer of data to- the mternul
waveform Or sequencer memaory.

Data cannot be output nsing this port. Only the
HP-IB port can output data. Although data is
input through the EXTERNAL DATA INPUT
port, the commands to prepare the port to accept
data are sent over the HP-IB.

Table 33 shows the HP-IB program commands
available for use with the EX’I‘ERNAL DA’I‘A
INPUT port. 8

Typtcally, the EXTERNAL DATA INPUT -port
is connected to a GPIO port on the computer via an
HP 117 38A cable However, the port can mate with

ki

3-16

‘. i . P
t

- ‘any . port that meets the cntlcul timing of the

handshake and data lines. See Flgure 2.5,

Example 3-4 is' a progmm that transfers data
into waveform memory using the EXTERNAL

'DATA INPUT port. Running the program in

Example 34 requires g computer with a GPIO

.interface and GPIO BASIC binary extension.

Refer tn Table 1-3, Recommended Test Equip-
ment, for specific Hewlett-Packard equ:pment ful-
filhng these reqmrements

3-19. ERRORS |

. The Synthesizer can report three types of orrors
over the HP-1B: bus errors, command errors and.

execution errors.

Bus errors are caused by hardware failures. They
are described in Sectmn VIII of the Operating
and Service' Manual

\ |
. J

WAVEFORM DATA FROM - Names

- TRANSFER FROM,DISC TO AWS

't CLEAT DUTPUT PATH NAME

YES? CLOSE OUT FILE

1 No? LERVE FILE OPEN )

[

VALUES BETWEEN O AND 4095 .

i
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+Table 33, External Oata Input Commands

" Command Du,tlzripllnn
EDAR ‘' | Progrums edge sense of EDAR
" - handshake line. o
”' iy | EDV’ Progmms edge sense of FDV
Co handshake line.
EXDABT Aborts any pendmg transfers :
o ' through the EXTERNAL DATA
) " | INPUTport.
" EXDAT? Returns the numberof .

EXDSEQ

EXDWAV

'EXDWM

words remaining to be trans- -
ferred through the EXTERNAL |
DATA INPU"I‘ port.

Sets ' p EXTERNAL DATA
INPUT port to nccept data into
sem ncer memory.

Sets up EXTERNAL DATA ‘
INPUT port to nccept data into
wnveform memory. Data is
nccessed by file names.

Sets up the EXTERNAL DATA - .
JINPUT port to accept data for
waveform memory. Datais ' |
accessed by addresses.

. . . . . s ' f o 1 .
Example 3-4. Loading Waveform Memory Using the EXTERNAL DATA INPUT Port

‘Refer to CMDERR in the Programming Com-

o ' . v Operation

1 1
t

ERRORS (cont'd) ‘
Command errors are generated when the Synthe-
1zer receives a command string that it cannot
execute.’ Command strings cannot be executed
for three reasons: -

1. mvnhd mnemo;lic
2. invalid data type
3 lmproper termlnntor

mands for addmonal information on commnnd ‘
errors. ‘

Execution errors are generated when the Synthe-
sizer cannot execute a command because a par-
ameter for that command is out of range. Refer to
EXERR in the Programming Commands for addl-
tmnal mformatwn on execution errors. '

The StatusReglster can be programmed so that -
command errors; and/or execution errors will gen-
erate a Service Request (SRQ) and light the front
panel SRQ annunciator. Example 3-56 in Pro-
gramming the Status Register shows an exam- -
ple of an error checking routine that interrupts
the computer when a command or execution

" £rrYor occurs. , .

3, s

10
o 20

30
40

90
' 60 -
70

90
100
110
120

130

140
150
180
170
180

190 .

.200
210

220 .

230
240
250
260
270

|

)

B0 -

o LDFIDING NHVEFDRN MENDRY USING THE EXTERNAL, DRTH INPUT FGRT

‘}

INTEGER A(0:1023),1 !
RSSIGN l?Gplo 70 12 FURNHT OFF, NBRD

.UUTF‘UT "?719;"EXDABT; PURGE ‘BDTH"

OUTPUT 739;"EXDWAY TEMP, 1024”

FOR I=0 TO 1023 - "
A(I)=I*2

NEXT I

BEEP1400,.5

DUTPUT IDGp i o A¢ *)

DUTPUT ?19'“PHCKET TENF’ 1 FIUTO GU"'

END

i " ' .
m.mmrm‘wﬁrmmm:va~rfrnwnuw e 1 v bt e e

1, J

BIMENSION RRRHYS ; !
GPIO ADDRESS=12; SEMD ALL DATR:
OVER GPIQ RS NOR[]S (2 BYTES)

ABORT ANY PENDING DATR TRANSFERS
OVER EXTERNAL DATA INPUT PORT; . .
PURGE WAVEFORM RMD SEQUENCER MEMORY

PREPARE EXTERMNAL DATA INPUT PORT TO
RECEIVE' 1024 ELEMNENTS ‘ '
AND STORE THEM IN R ‘
NHVEFURP‘I HENURY FILE NAMED " TENP“

- e e v e wm e e S G s swm —

CREFITE DATA ARRAY

: o ‘
. BEEP'TO INDICATE DFlTF! HRRFIY HAS -
BEEN GENERFITED

.SEND THE DATA DVER 'THE GPIO
CRERTE SEQUENCE OF 1 PRCKET USING

WAYEFORM MEMORY FILE ® TEMP" AHD .
START SEQUENCER

el T S

: ‘ 317
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a3 3:20. HEWLETT-PACKARD INTERFACE
BUS REMOTE OPERATION

The Synthes:zer can be operated through the

Hewlett-Packard Interface Bus (HP-IB). HP-1B s
Hewlett-Packard’s 1rnplementahon of IEEE Stan-
dard 488 and the identical ANSI Standnrd MCt.1.
‘Except forthe LINE switch, all Synthesvero pem—
tions are fully progrommﬂble vin HP—IB

In this manual program codes arelisted in ASCII
code. Table 3-5, Commonly Used Code Conver-
sions, includes a listing of ASCII characters and
sorme commonly used equivalent codes. The table
is located at the epd of this discussion on HP—IB

For more information about HP-IB, refer to IEEE
Standard 488 {or the identical ANSI Standard
MC1.1), the Hewlett-Packard Electronic Systems,
and Instruments catalog, and the booklet, “Tuto-
rial Description of the chlett-Pnckard lnterfoce
_Bus” (HP part number 5952-0156).

-‘3-21 HP-IB COmpatibiIny ‘

The Syntheslzer s complete bus compatibility as
defined by IEEE Standard 488 (and the identical

ANS] Standard MC1.1) is described at the end of .

Table 3-4. The programming capablhty is further
described in the twelve HP-IB messages in the
left-hand column of Table 3-4. Foremost among
theseis the Data message. Data messages contain
the program codes that set the instrument’s mode
of operatxon - .

3.22. Remole Mode

The Synthes:zer always powers up in local mode
It switches to remote operation upon receipt of the
Remote message. 'I'he Remote message has two
parts:

i

l, remote enable {REN) bus control lme set true,
. and .

device llsten address recewed once (whileREN -
is true)

When' the Synthesizer switches to remote, the
front panel REMOTE annunciator turns on.

In remote, the Synthesizer can be addressed to
talk or listen. When addressed to listen, the Syn-
thesizer responds to the Data, Clear (SDC), and
Local messages When addressed to talk, the Syn-
thesizer can issue the Data and Status Byte mes-
sages. Whether addressed or not, the Synthesizer '

HP BTTOA,

¥
! .
b v

" responds to the Clear (DCL), Locul Lockout, Clear

" Lockout/Set Local, and Abort messages. In addi-

tion, the Synthesizer may issue the Require Ser-
vice und Stntus Bll. messnges. .

3-23. LocalMode . . -
Inlocal, the Synthesizer respondstots the Remote

messagé. Whether it is addressed or not, it also

" responds to the Clear, Local Lockout, Clear Lock-

out/Set Local and Abort messages. When ad-
dressed to talk, the instrument can issue Data
messages and the Status Byte message. Whether
addressed or not, the instrument can issue the

. Require Service and Status Bit messuges. |

3-24, Addressing_ o -

The Synthesizer's address is set to 19 at the fac-

‘tory by a switch located on the rear panel. How-

ever,any address between 0 and 30 can be assigned

to the Synthesizer. Section I describes a proce-
dure to set the Synthesizer's address switch.

The Synthesizer interprets the byte on the eight
HP-IBdatalines (DIOI—S) as an address or a bus
command if the bus is in the command mode. The

command modeis defined as attention control line .
" (ATN) true and interface clear control line (IFC)

false. Whenever the Synthesizer is addressed
‘(whether in local or remote), either the TALK or

LISTEN annuncmtor on the front parel turns on.

+ Ifthe NORMAL/LISTFN ONLY segment ot‘ the
. HP-IB.address switch isset to “0,” the Synthesizer

'Listen Only mode is provnded to allow the Syn- ‘

'is placed in listen only mode. The instrumentthen -
responds to all Datn messages, and the Clearmes- .

sage. It is, however, mh:b:ted from responding to
the Local or Abort messages and from responding
to a serial poll w1th the Status Byte message.

i

‘thesizer to accept programmmg from devices other
than controllers

- 3.25, Data Messages

The Synthesizer communicates on the interface
bus primarily with Data messages. Data mes-
sages consist of one or more bytes sent over the

- bus"eight data lines when the bus is in the data

mode (ATN bus control line false).

3-26. Receiving the Data Message

. 'TheSynthesizer responds to Data messages when
itis enabled to remote (REN bus control line true)

i
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o " Table 3-4. Message Relerence Table [1 of 2)
. , , - o R .. | Relateg ,
. HP-IB Appli- ’ ' ‘ . |Commands| Interface i
) © Message | cable : Response . o & Centrols| Funclions® o
o Data Yes | All Synthesizer functions except setting the LINE switch are bus- AHI1
' programmauble. Most instrument settings can be read over the HP-IB « '} ' SHi
: . ' - ‘ : - ~ _ - 'T5 .
' K : \ ' ' ' \ \ ) . ' ' ! , ‘ TEO ‘ 1
: » | . | 3 |
’ , b : ' o " | LE®
Trigger ‘ No ’I‘he Synthésizcr does hot h'uve u davice trigger cnpnbility. : GET { DTo
\ | i
Clear Yes | The Synthesizer n:spondb equally to Device Clear ( DCL) and Selected DCL | DC1 .
. ' Device Clear (SDC) bus commands by clearing any incomplete , snc
\ entries or messages. The Cléar capability dnes not reset . C
j o . { instrument parnmeters. ‘ :
y i ) : 1 : I - -
~7 " |'Remote Yes | Remote mode is enabled when the REN bus control line istrue. 'REN | RLI
LD b Remote mode is not entered, however, until the first time the ‘ ‘ .
' , Synthesizer is addressed to listen. The front panel REMOTE L L 1 .
‘ nnnuncintor lights when the instrument is actunlly in remote mode. "
' Local . Yes | The Synthesizer returns to local mode, 'l responds to the Go To Local GTL | RLI
‘ ‘ (GTL) bus command. When entering local mode, no mbimment .
" . settmg,s or functions nre changed » { . : .
. | Local Yes | By strict definition, the Synthesizer can ‘respond to the Local LLO }RL1
‘ g Lockout ' |- _Lockout message. However, this capability would probably not be ' \
gl i{ | vsed because there are no fmnt panel keys to lock out. N
Clear Yes By strict dei' nition, the Synthesxzer returns to loeal und loecal lockout REN | RL1
) Lockout/ Is cleared when the REN bus control line goes false. X - | o
J '| Set Local o ‘ ) o \ . : § ,
' [ f .‘
Pass. | No | The Synthesizer has no controller cup::lbili{.y.' , o | Cco -
Control/ ' l v o
;o Take ' \
Control : \ ‘ ' '
! Require Yes | The Syntheslzer sets the SRQ bus control line true when oneormore |- SRQ |, SR1
Service . of the service request conditions occurs, if it has been enabled to | . '
S o .send the Require Service message for that condition. Refer to ‘
N . : ' Progmmmmg the Status Register in this section fora description of L o
L conditions that can be enabled to generute the Reqmre Service .
messnge. ' ! . o ' '
. Status "Yes | The Synthesizer respondg to a Serial Poll Enable (SPE) bus command SPE | 'TH
Byte: . by sending an 8-bit byte when addressed to talk. If the instrument SPD ~
' is holding the SRQ bus control line true (lssumg the Require Service ,
message), bit 7 in the Status Byte and the b:t representing the
} - 5 condition causing the Require Service message to be issued will hoth
' be true. The bits in the Status Byte are latched but can be cleared by , ‘
. ' reading the Event Register(s) of the true bit(s) or by sendmg the ol -
. : ‘ ' .. | *CLS program command to the Synthes:zer. B

b e - T e g s




Operation HP H770A
o ‘ !  Table 3-4. Message Reference Table 20/ 2) N
Lo BT , Related - | -
" KPIB Appli- | - L ' Commands | interlace
Message | cable | K Response & Contrgls | Functions®
“Data . Yes | The Synthesizer responds toa Parallel Poll E nnhle (PPE}buscom- | PPE " PPI .
Bitt - " | mand;if enabled, by sending a bit on o controller' PPD ‘
' selected HP-IB data-line. , PPC ‘
, . . | PPU,
4 - ' H . ,
~ Abort Yes | The Synthesizer stops talking and listening. 1IFC Ts
: : : ' ' TEO
13
- \ LEO
*Commands, control lines, and interface functions aredefi ned in IEEE Std 488-1978. Knowledgeof these may nof,
be necessary if your contruller's manual describes pmgmmmmgm terms of the twelve HP IB messages shown
in the left column, -

Comp!ethP-chnpnblhtynsdoi'nedm lEEEStd 488- lQ'IBnndANSlStd MCl, lisSHI, AHI T") TEO, [.l LFO SRI,

RL1, PP1, DCI, DTO, nnd CO

L

Receiving the Data Message (cont'd)

und it is addressed to listen. The instrument
remains addressed to listen until it receivesits talk
address, an Abort messapge, ora unwersal unlisten .
command. . _ o v

1

program virtually al! instrument functions. The
Data ‘message contains a string of device-
dependent commands (program commands). Pro-
gram commands within n Data message are exe-
cuted when a message unit terminator is re-
ceived. Valid message unii terminators are a
semicolon (;), linefeed (LF) and End-or-Identify
(EOI) asserted with the last byte in the message
unit. The following format rules must be observed
for alI input Data messages

¢ Each Data messnge must be terminated by a
<LF> or by asserting the EOI bus signal line
with the last byte in the message.

® Thecarriage return (CR)isnot reqmred before

‘<LF> Precedmg <LF>, <CR> is treated as

“'no operation” and may be repeated indcfin-
itely. - '

® When several commands are sent in the same

Data message, a semicolon (;) must separate .

program commands from each other.

' 'Multlple arguments for a command must be
'separated by commas (,) ; :

1

3-20

Data Message Input Format. Input Data messages

Program Command Format. Program commands
consnst of a header, which in most cases is followed

‘ by a parameter field. Command parameterscanbe
- words or numbers. For exumple in the command,

string “SINPQ FREQ1, I, 1024,” SINPQ is the

~ header and FREQI, 1 and 1024 are command

parameters. /

‘ Program commnnd pammeters cin he one of four

types: ‘f‘
!

-® Decimal Numenc—Any mteger, floating point,
or.exponential value. Valid characters are 0
through 9, E, the plus sign (+), the minus sign
{—=)and the decimal point(.). Spaces areallowed
between the+,~ or E and digitsbut not between
digits or between a decimal point and digits.

. Nondeclmal N umenc— Binary, octalor hexidec-

. 1ma1dnta Valid binary charactersare0, 1 and
X {for don’t care). Valid octal characters are 0
through 7.'Valid hexidécimal characters ure 0
through 9'and A through F.

. Charocter — Some commands reqmre alpha
/ arguments, suchas“ON,” *OFF” or filenames.
/' These arguments are ASCH stnngs that start
with an alpha character and are followed by
characters A through Z, 0 through 9ort "
“(underscore).

® Blocks — A block of bmarydatam the A, B,C,
. I or L format 'as defined in IEEE Std 728

Blocks are useful for transferring large quanti- .
. - ties of data.,

.
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'

. Recelving the Data Mess:a'ge (comtd), = = e A ep_ace is always required between a header
The format for each block is shown below ,and its parameter field. _
A <length 16> <data bytes> - | * Parameter fields contalnmg multiple parame- ;
' : ' ters require a comma (,) to dellmlt mdwxdual
' HB <length 16> <data bytes> <checksum> nz::amgters G 5 v, '

i
f

#C <length 16> <data bytes> <check byte\» . ~ ,
_ Errors in Data message syntax are trapped and

<check byte> |
', . canbereported via the HP-IB. Refer to CMDERR
. #] <data bytes> <data byte w:th EOI> in the ngrammmg Commands for details.

- Program Order. Considerations. Cdrnmands are
‘interpreted as they are received and found to be
Byntactically, correct. Commands preceding an
error in a multl-command message are executed

Length 16isa16 bltunslgned bmarymteger * up to the point where the error is detected. The
. Length/_ 32isa32bit insigned binaryinteger. quhd entry is lgn(_n'ed and. subsequent valid
Length' specifies the number of data bytes to entries are processed in the normal fashion.
follow. The most significant bit is always sent .. L Co ‘ '
first. In the B-block format, the length includes Waveform memory must beloaded with data prior
* the checksum byte. In the C-block format, the to defining sequences (for example, program com-
length includes the two check bytes. o mand “WAVE” must be executed before "PAC

‘ Co Lo KET”
Data bytes are 8-hit binary data. It takes twe | )
' bytes to load a data point in waveform mém-
- ory. Therefore,aparameter field must contain 3-27 Sending Ihe Data Message

an even number of data bytes before the Data - /qpa Synthesizer sends Data messages when ad-
message is terminated. It is possible to have K dressed to talk. The instrument remains config-
‘anodd numberofbytes inanA,B, CorLb!ock ured to talk unti¥ it is unaddressed to talk by the
but another block wi.: an odd number ofbytes . controller. To unaddress the Synthésizer, the con-
must be appended t; th : first block before ter- - 3 must send the Synthesizer’s listen address,

minating the mess.:ge. An I block is termi- anew talk address, an Abort message or a univer-
nated by asserting EOI with the.last data sal untalk command B nive

_byte. Therefore, I blocks must always contain -

‘an even number of bytes. \ ' Before the.instrument is addressed to talk, the
ThHe checksum is calculated by addmg all the - desired output data must. be speclfied with the "
'dults bytes in a B block together and then div- appropriate input Data message, a query. Other-

iding by 256. 'I'henegatwevalueoftheremam- wise, the instrument cannot complete the bus

der is the checksum. The length bytes are not . transaction. Queries are program commands that
. mcluded in the checksum. | ' end with a question mark (?). The Synthesizer

responds to a query by outputting a Data message ‘
. For C blocks, the two check bytes contam the - contaxmng the value or state of the assoc:ated

. remainder from division of the data byte parameter -
' stream by the CRC16 forward polynomlal v '

(thatis, x16 + x16 + x2 + 1), ‘ ‘ - Queries, when executed cause thelr rephes to be
o , placed in the output buffer. Multiple queries on one
' Thegeneral rules of program command formatare ~ line result in the last reply writing over the pre- .
as follows: - vious replies and Aan executxon error being
generated

#L <length _32> <_datz_1 bytes)

#A, #B, #C, #1 and L are ASCII bytes. They .’
8 pecify the format of the data to follow '

e The Syntheelzer sends and receives Data mes-
' sages in standard ASCII code, unless other-’

All output' Data messages are sent with EOI true

wise noted * ' , with the last byte. Refer to Programming Com- . -
. ® The’ Syntheslzer responds equally to upper mandsm thlssectlonfortheoutputformatofeach

' and lower case characters. . . . query.

- 321
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- 3-28. Receiving Ihe Clear Message

The Synthesizer responds tothe Clear messageby

clearing any incomplete entries or messages. The -
Synthesizer responds equally to the Selected
Device Clear (SDC) bus command when addressed
to listen, and the Devyice Clear (DCL) bus ‘com-,
mand whether addressed or not. 1

v
[

3-29., Recelving Ihe Trigger Message

The Synthes:rer does not respond to the Trlgger
message. - .

3-30. Receiving the hemole 'Message

- The: Remote message has two parts. First, the
remote enable bus control line (REN) is held true,
- then the device listen address i i3 sent by the con-

troller. These two actions combine to place the .

Synthemzet in remote mode. Thus the Synthes-

izer is enabled to go into remoie when the con-

troller begins the Remote message, but it does not
actually switch to remote until addressed to listen

the first time. No mstrument settings arechanged

by the transmon trom local to remote
3-31. Receiving the Local Message' '
The Local message is the means by which the
controller sends the Go To Local {GTL) bus com-
mand. If addressed to listen, the Syntheslzer
‘returns to local mode when it receives the Local

message.

3-32. Recelving the Local Lockout and Clear
- LockoutlSel Local Messages
Electncally, the Syntheslzer can’ respond to the
‘Local Lockout and Clear Lockout/Set Local mes-
sages. However, it is unhkely these messages"
_would be used because there are no front panel
"keys to lock out. :

3-33. Recelving the Pass Control Message

The Synthesizer does not respond to the PassCon-.

trol message because it cannot act as a controller.

&

3-34 Sendlng the Require Senrice Message

The Synthesizer sends the ‘qumre Service mes-
sage by setting the Service Request (SRQ) bus con-

trol line true when a previously programmed ¢ con- .

dition' occurs. The Bequire Service message is

cleared whena serial poll is executed by the sys- '

tem controller. During serial poll, the SRQ control

line is reset as soon as the mstrument p]aces the '

'

3de .

1iP 8770A

Status f!yte'messdée on the bus. Refer to Pro:-
gramming the Status Registerin this section fora

description of the conditions that can be enabled

to generate the Require Service message. If no.”
‘conditions are enabled, the Require Service mes- -
: sage is dlsabled .

" When the Syntnesmer is sending the Reqmre Ser— '

. vice message, the front panel SRQ annunciator

lights. The annunciator is turned off during the

* serial poll when the SRQ control hne is reset.

?. -
e

G 3-35 Sending the Status Byte Message

After receiving a Serial Poll Enable (SPE) bus

command and when addressed to talk, the Syn-'
- . thesizer sends the Stdtus Byte message, The Sta-

tus Byte message consists of .one 8bit byte in

which the bits are set according to the conditions '

described in Programmlng the Status Register.
(The Status Byte s 1dent1cal to the Status
Register.) .

Bits in the status byte are set depending on the
instrumentstate. If a condition occurs that causes
one of the bits in the status byte to be set and if its
corresponding bit is enabled by the Status Regis-
terenablefield, the RQS (Require Serwce) bit is set
and the Reqmre Service message is sent.

If the RQS bit is set, mdlcatmg that the instru-

ment sent the Require Service message, and a -
serial poll is executed, the RQS bit will be cleared, o

All other bits in the status byte remain un-
changed. Refer to Programming the Status Regis-
ter fori 1n;o"matlon on clearing mdw:dual bits.

If the Synthesizerisset tolisten- only mode itdoes:

not respend to the SPE and SPD (Serial Poll Dis-

- able) bus - ,mmands and cannot send the Status

Byte. .

' 3-36. Sending the Status Bit Messege

" 'The Synthesizer sends the Status Bit message (if

configured to do so) as part. of the interface’s
response to the Parallel Poll Enable (PPE) bus
command. In order for the Synthesizer to respond
toaPPE bus command the controller must assign

the Synthesizera smgle HP-IBdata Jineon which
' oto respond The controller also assigns the logic

sense of the bit. Both tasks are accomplished by
the Parallel Poll Conﬁgure (PPC) bus commund.
The Syntheslzer sets its assigned status bit trueif
oneor more of the bits in the Status Registeris true
and has been enabled. Refer to Programmmg the

Status Reglster R | }



no

. data line is unassxgned ’

HP 8770A .

, Sending the Stalus Bit Message (cont’d) "

The Synthesizer can send the Status Bit message
without being addressed to talk.

The data line on which the Syhthesizeris assigned

to respond is cleared by rending the Parallel Poll

Unconfigure (PPU) bus command, At turn-o, the

¥

o " Qperation

. 3-37 Receiv[ng Ihe Abort Message
“The Abort message is the means by which the

controller sets the Interface Clear (IFC) bus con-

trol line true. When the Abort messageis received,

the Synthesizer becomes vnaddressed and stops

'~.ta]kmgand lxstenmg v !

- N 3923
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IR ' .
, . , Hexs-
:' ASCIH | ‘Binary’ |, Octal’ | Decimal| decimat,
NuL | oooooooe'l 000 0 w0
SCH | oooooogt | 001 1 01
. STX | 00000010 | 002 2 L2
ETx | ooogoots | o003 | 3 &
EOT | 00000100 | 004 4 o
ENO 00000101 | 005 5 05
| Atk | oomootio |- 006 6 06
BEL | ooo00tn | o007 7 0
" | es | ovcorom | 0w 8 | o
"HT | o000t001 | on 9 i3
! LF [ 00001010 | 012 10 0A
. vi foocoron | o3 1 08
FF | 00001100 | 014 12 oc
CR | 0000t301 § 015 13 0D
S0 | 00003110 | Q6 w0
St | ooootin | 017, 15 oF
DLE | ooo0000 | 020 16 T
oC1 | 000000y | o 7 ]
pc2 | eoowow | o2 18 12
oc3 | cooison | 023 19 3
\ nca | ooowwe | 024 20 )
Nak | ooot0t0t | 025 2 15
SYN | 00010110 | 0% 2 16
ET8 | 0001011 | 027 2 ”.
CaN | 00011000 | o0 {2 18
' EM ] 00011001 01 .25 18
sus [ ooomam | o2 % .|
‘ ESC [ ooomton | 033 27| | e
FS | o0017100 | 034 28 €
GS | 0OO11108 | 035 2 10
RS | 00011110 | 03 30 1€
i us | soonim | ooz 3 IF
sp’ [/ootc0000 | 0w, { a2 | -
] 00100001 | 0% b
, o 00 190 110 042 I RS
' ®.'} 0010001 043 3-?.," g
©s' | ootwotwo § o | %, | 2
cose 100100101 | 045 wols
| s 00 100 110 046 B | %
NS 00100111 | 047 F I R X
St Joowmwo | oo |4 2
A A 010100t o051 |, 4 2,
, . sowiom | o | 42, | 2
o)+ joosorert | o5 .| 43/ | 28
\‘ » ' ! . B ' r
U . |ooswost00 ] 054 0{ 4 2
Sl o= Joororier foossa | a5 |
FE : 0001110 [ os6- | 6 | 2=
S B gotorin { o5’ | a7 | ¥
i i f J } }
L 0 joonooco | o060 |- 48 30
1 00 110 001 061 I 48 | 31
O 2 001000 | 062 | 500 R
3 |oowoor | 063 5t ]
i 4 foowioroo | o84 ‘| s2 | m
: 5 boangw | o5 | 5. 3% -
. 6. | 00110110:| 065 5 | %
| o A I AR T 067" & f a
X , ‘ ‘ . :
8 Joomooo [0 | % .| s
s [oomoo | on .1 1
oo foot0m0 |b o072 58 A
3 0anron § - on 5 | 3B
< |oonwo | o7 0 |
‘ A N AR 75 LI B
o> foo1mng 76 ‘6 | 3
2 foosmrsn | o7 | &3 3F

Table 35. Commonly Used L‘dde,b‘onbbrsinns oo

HP 8770A

' .| Heuxs

ASCH |  Bimry Octal | Dacimal | decimal
‘e 01 000 000 100 6. 40
A {11 000001 101 65 a1
"B 01000010 102" 66 4
o U1 000011 103 67 43
D | 09000100 104 68 4
E (oo | ws | ss |, 45
F 01000110 | - 106 70 4
G 01 000 11T 107 - 47
H 01 001 00¢ 10 72 48
1 01001 001 m 73 49
J 1 001 010 112 74 A
K 0100100 m 75 4B
L 01 001 100 144 75 4C
M 01001 10¢ n5 77 40
N 01001 110 16 . 78 4E
0 . ]oromm 17 79 4F
B 01010000 | - 120 - 80 50
a 01 01000t 21 | s 51
R | ovpomo 122 .| 8 52
s oot | 2 .8 53
T | o0 124 84 , 5
U orgeict | o125 85 55
v 01610 1Y 126 86 |. 56
Wl mom 27 187 57
So% | oroiro0 130 68 58
Y 01041 001 13 89, . 59
z 01009010 | 132 80 , 5A
i 0101101 13 -9 5B

\ 01 01! 00 133 52 5C
I 01911101 13% , 93 50
~ 01011 10 136 9 5E
— [ oonm 1w o] % ‘SF
* 01100 000 140 4 60
a Qa0 .| 14 7] , B
b 01 100 010 142 ' 98 - 62
c 01100011 143 95 G2

o d 01100 100 144 | 100 .64
" e 03 100101 145 101 65
ot 01 100 110 145 02 66
g 0t 100111 147 103 67

h .| 07101000 150 104 68
i 01101001 151 105 £9

j 01 101 010 152 106 6A
k 07101 011 153 i 68

I 01 101100 154 103 6C
m 01 101101 155 109 £D
n 01 101 110 156 110 i3

0 Gt | s m 6F

p . ornoooe 160 12 70
g 0110001 161 13 Tt

r 01310010 162 14 2.,

5 oT100m | 163 " 73

t 101 110 100 164 115 74
u [ 0110 165 ‘ny 75
v. |.01110110 166 18 - 76
w ot 167 19 L

x  |011mo00 170 120 7B
y 01 111008 1 121 79
C 2 01 114 010 172 122 7A

{ prmeon 173 3 B
; 01311100 174 123 7
} 01 inn 178 125 0
gneng | e 126 7€

DEL | 0111t 177 127 7F
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3»39 General

T The Status Register can be progrummed to gener-
.ate a Service Request (SRQ) whenever a pre- '

determined condition occurs

o The Status Register is an B—blt reglstcr that con-

. 3-38. PROGRAM...ING THE STATUS

Operation

requirements for being set true (to a 1 condition).”
‘These requirements are described in detail in the

followmg pages and summanzed in Figure 3- 12,

3-40 Statl..s Register .
. Table 3-6 defines the bits in the Status Register,

and the conditions that ean be programmed to set

Y

each bit true.

stuntly monitors several possible copditions. Each

v condition is represented by u bit in the Status Reg-
lster Each bit in the Status Reglster has its own .

the Status Register.

' Table 3-6. Status Register Bit Definitions - j

Figure 3- 8 shows the decimal valuc of each bit in

Bit . Description Condllion That Sets Bil True
118 Always 0. T o
7 Reqmre . Status Register blts 1, 2, 5, Service and/or 6 are true und have been cnubled -
by the Status Register enable field.
‘ il e i Event Bit One or more of the following condmona oceurs and has been ennbled by the
. : Event Register enable field: . :
Power On. )
' - Command Error '
Yoo Execution Error . , , : 5
' Query Error : ‘ '
; ] Operation Complete .
L 5 | Message Avnilqble ' The Synthesizer has received a query and is ready to output datn. .
' 4 t Always0, , /
3 | Always0 i
2 | Operating Conditions '| Oneor more of the following conditions is true in the Blt 2 Event Register
: . ; and is enabled by the Bit 2 Event Re(,mtcr enable field:
. " Ready for Bus Trigger '
* External Data Transfer Complete, - :
I" | Hardwore Errors One or more of the following conditions is true in the Bit 1 Event Register }
T v and is enabled by the Bit 1 Evcnt Register enable field:
System Bus Error ‘
. Reference Oven is Cold
; No Clock Detected
R Phuse-locked Loop Qut of Lock
. -. R 2 :
. Bitg - " BRT Bit6 - Bit5 Bit4 B3 ] Bit2 Bit 1
o 2 | Require | Evenlis, .| Message |’ 0 0 Operating Hardware
. ‘ v | Service -1 | Available : Conditions Errors
’ o !" B '(RQS) ! o
.. - Value=128" Value=64 Valie=32 | Value=16 Value=8 Value=1 Value=2 - Value=]
' Figure 3-8. Status Register
£ ' . b ! *
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) ] '
. Status Register (cont'd)

There are two ways toread the current valueof the
Status Register: :

1. Do a serial poll. ‘, o

2 Send the Synthesizer the query *STB?.

b

A serial poll returns the value of the registerina

single byte *STB? returns the decimal valueof the
_register in an ASCII string. In both cases, the
value of the register is derived by nddmg together
the values of each true bit. \

A serial poll clears bit 7 (RQS), if true, but has no
effect on other bits in the Status Register. *STB?
does not clear any blts in the Status Reglster

"To clear the Status Reglster(that is, set the value

L

- of all bitsin the registerto0), send the Synthemzer .

the command *CLS. . )

3-41. Status Register Enable Field

The Status Registerenable field defines which bits
in the Status Register can generate a Service

Request. If no bits are enabled SRQ cnnnot be’

generated

The Status Reglster enable field is set by sendmg
the Synthesizer the program command *SRE, fol-
- lowed by a number (0 to 255) representing the
_value of the Status Register bits to beenabled. Itis
not necessary to enable bxt 7(RQS). )

Blts in the Status Register are loglcally ANDed |

with the correspondmg bits in'the enable field. If
theresultant valueis equal to one, the Synthesizer

sets bit 7 in the Status Register true. This sends a -

Semce Request to the system controller.

For examp!e, to enable bits 1 and 6 (hardwnre
errors and events) to generate a Service, Request

OUTPUT 719 “"‘SRE 33"

3-42. Bit1, I-Iardware Errors

The status of bit 1 in the Status Reglster is deter— ‘

mined by four registers and an enable field:
1. Rit 1 Status Register ' . ,
2. Blt 1 Event Reglster o
3. B:t 1 Falling Edge Register
4. Bit 1 Rising Edge Regrster
5., Bit 1 Event Register enable field.

326
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The bits in each of the four registers and the ena-
ble field are identical: Each bit represents one of
the four conditions capable of generating a hard-
ware error. See Figure 3-9. Inaddition, the decimal

- value of each bit is shown. The method by which |

~ hits are set is different for each register.

Bit1

Biig git3 Bit2
Phase- No System | Reference | System
Locked Clock Oven Cold | Bus Error
Loop Out . :
of Lock .
Value=8 | Value=4 | Value=2 | Value=1

)

Figure 3-9. Bit 1. Hardware Errors

' Bit 1 Status Register. The Bit I Status Registeris a

read-only register. When one or more of the condi-
tions described in Table 3-7 occurs, the approp-
riate bit is set true. Bits are cleared (set to 0) when
the causing condition is removed.

‘Table 3-7. Bit 1 Stalus Regicter

 Bit Description Copdition That Sets Bit True
4 | Phaselocked Loop Internal =~
| Outof Lock 125 MHz phnbe-lncked
: Jloop is not phase locked.
3 '| No System Clock .- | The system clock is not

;o , operational.
2 | Reference Oven -
Cold

Internul 10 MHz refer-
ence oscillator oven
is cold.

Microprocessor bus
error.

Y-

1 | System Bus Error

Toread the Bitl Status Register, address the byn-' *
thesizer to listen and send the program command

. BICST?. Then address the Synthesizer to talk. It

" will return the decimal value of the register set-

ting. For example, o : )

' 10 OUTPUT T19:*B1CST?”

20ENTERTIGA . . . ’
30 PRINT “BIT 1 STATUS REGISTER =";A

" 40END

Ifthe returﬁed valueis 6, the referenceovenis cold

and no system .:Ipck is detected.
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Bit 1, Hardware Errors (cont’d) |

Bit 1 Event Register. Like the Bit 1 Status Régister,

the Bit 1 Event Register is a read-only register.

Biis in the Bit 1 Event Register are driven by
changesin the Bit 1 Status Register. Toset a bit in
the Bit 1 Event Register, two things must happen:

- 1. AbitintheBit1 Status Register has changed.
states (that is, changed from true'to false or ,

falge to true), and

2. The'conesponﬂing bit in the Bit 1 Event Reg-

ister was previously programmed to respond

to the false-to-true (rising edge) or true-to-false
.(falling edge) transition.

Vo

Once set, the bits in' the Bit 1 Event Register

© remain set until the register is read. After the reg-
ister has been read, it is set to 0. Turning the
instrument off or sending the program command
*CLS also seis the register to ;

‘ ‘ T;) read the Bit 1 Event 'Regfster; address the Syn-

thesizer to listen and send the program command R
'BIEVT?. Then address the Synthesizer to talk. It
} .

returns the value of tllle true bits.

"There are, éeveral differences between the Bit 1-

‘Event Register and the Bit 1 Status Register:.

1. TheBit1 Status Register indicates the instru-
- ment’scurrentstatus, whereas the Bit 1 Event

Register indicates a change in status since

the last time the register was read.

+ tional, whereas the Bit 1 Event Registercan be
enabled to drive bit 1 in the Status Register.

3. Conditionsin the Bit 1 Event Registerareedge

.sensitive; they must be programmed to re-
spond trueon therising edge or falling edge of
changes in the Bit 1 Status Register. Condi-

., tionsinthe Bit 1 Status Register are level sen-
sitive; they are true while they are occurring.
A o |

' . . : i

Bit1Rising and Falling Edge Registers. In order for
bits in the Bit 1 Event Register to be set, each bit
must be programmed to respond on the rising edge
(false-to-true) or falling edge (true-to-false) of
changes in the Bit 1 Status Register.

Use progra'rh command BI1RIS foll;)wed'by a

1

. P
The Bit 1 Status Register is strictly informa- |

' Bit 1 Event Register Enable Field. In order for a bit

- Example of Bit 1 Generatingan SRQ. The following

At tarn-on, all registers and enable fields related -
to the Service Request are set to 0. If the instru-

. determine the current status of the reference oven,

number from 0t 15to cause bitsin the Bit 1 Event . OUTPUT 71%-S1FAL 2"

set. (See Figure 3.9.) '

"warm, -

» Operation

Register to respond .qn. the rising edge trémsition.‘
The number répresents the value of the bits to be

A
i

Use program command' BIFAL followed by a
number from 0to 15 to cause bitsin the Bit 1 Event
Register to respond on the falling edge transition
in the Bit 1 Status Register. - - :

Program cozﬁﬁmnds BIRIS? and BIFAL? return
the current setting of the Bit 1 Rising Edgeand Bit

1 Falling Edge Register. !

in the Bit I Event Register toset bit 1 in the Status
Register true, it must be enabled by the Bit 1 Event ;
Register enable field. . A

To set the Bit 1 Event Register enable field, send
the program command B1EN followed by a
numbet from 0 to 15. The number represents the
value of the bits being enabled. (See Figure 39)

Bits in the Bit 1 Event Register are logically
ANDed with the corresponding bits in tke enable
field. If the resultant value is one, bit 1 in the
Status Register will be set. If bit 1 in the Status '
Register enable field is enabled, SRQ ‘will be
generated. - : ' .

example will show how Bit 1 registers can be pro-
grammed to generate a Service Request. '

ment has been turned off for some time the refer-
ence ovén will probably be cold. Lets say we want
to generate a Service Request when the oven is

You may want to read the Bit I Status Register to

Address the Synthesizer to listen and send the
program command BICST?. Then address the °

Synthesizer to talk, l

If the Synthesizer returns a value nf 2,3 6, 7; 10,
11, 14, or 15 the oven is cold, -

Ifthé'oven is cold, program the Bit 1 Falling Edge
Register so that the Bit I Event Register responds
on the true-to-false change to the condition “refer-
ence over cold” in the Bit 1 Status Register, Send '’
the Synthesizer the following command string:

397

‘
!
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Bit 1, Hardware Errors {cont'd)

When the “reference oven cold™ condition goes
from true to falsein the Bit 1 Status Register, bit 2
in the Bit ! Event Register gets set.

Next to enable this condmon to cause a Service
‘Request

I.  Set the Bit 1 Event Register ennble field to ‘.

allow the “reference oven cold” condmon to
.set bit I in the Status Register true. Send the
Synthesizer the following command string:

‘ OUTPUT 719, “BIEN 2” o

‘2. SettheStatus Register enable field to allow bit

1 in the Status Register to cause a Service
Request. Send the Synthesxzer the command
stnng ' .

OUTPUT 719; “*SRE 1"

b

When the reference oven is warm, several thmgs
happen: ‘ :

| 1; The “reference oven cold” condlt:on m the Bn‘.
'1 Status Reglster goes false. .

2. Thetrue-to-false transition in the Bit I Status
Register sets bit 2in the Bit 1 Event Reglster
. true

3. Bitsin the Blt 1 Event Reglster are logu:ally
ANDed with bits in the Bit 1 Event Register
- enable field. Because bit 2 (reference oven

i cold)isboth set and enabled, bxt 1in the Status

i

JReglster 1s true. ‘

4. The Status Register is logically AN Ded Wlll’l

the Status Register enable field. Because bit 1

is both set and enabled, bit 7 in the Status

. Register is set true, thus sendmg z Service
- Request to the controller. -

3-43. Bit 2, Operating Conditions '

Like bit 1, bit 2 of the Status Register is controlled
by four_ registers and an enable field:

[

1. Blt 2 Status Register
2. Bit 2 Event Reglster

3. Bit 2 Rising Edge Reglster, K '

4. Bit2Falling Edge Register
5. Bit2Event Ilegister enable field.’

328
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. The bits in each of the four registers and the ena-

ble field are tdentical. See Figure 3-10,

Bit2 ' " Bitd
Externa! Bata Ready for Bus o
Transfer Complete - Trigger,
Value2 Value=1

Figure 3-10. Bit 2, Operating Conditions

The two conditions cepable of dnvmg bit 2in the

- Status Register are descnbed in Tnble 38, Bit 2

Status Register.
Tahle 3—8 Bit 2 Status Begisler

Bt [ ‘neseripuqn Eondition That Sets Bit True

2 | Externai Data | Data transfer through rear

Transfer panel EXTERNAL DATA
Complete INPUT port is completed.
1 Ready for Bus | The selccted packet

advance mode is BUS and
the sequencer can be
"advanced via the *ADV-
SEQ" program command.

Trigger

. The Bit 2 Status, Event, Rising Edge and Falling

Edgeregisters and the Event Register enable field
operate in the same manner as the Bit 1 registers.

To read the Bit 2 Status Register, send the com-

' ‘mand B2CST?. Address the Synthesizer to talk
‘ and read the returned value.

To read the Bit 2 Event Reg:ster send the com'
mand B2EVT?. Address the Synthesxzer to talk

and read the returned value

Toset the Bit ZFvent Reglster enable field, use the

commnnd B2EN followed by a number between 0

and 3.’ ,
To prdg"ram the bits in Bit 2 Event Reglster to

respond torising or falling edge changesintheBit

. 2 Status Register, use the command B2RIS or
B2FAL, respectwely, followed by a number be
tween 0 and 3. . D

: 3-44 Bit 5, Message Available

Bit 5 of the Status Register indicates that a mes-
sage is ready to be read from the Synthesizer. To

)




' 3-45. BitG,Events ..
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'
'

_ Bit 5, Message Avallable (cont’d)

generate SRQ bit 5 of thie Status Register enable

field must be enabled. No other reglsters are asso-
ciated \mth this bit.

Five conditions are capable of driving bitéin the
Status Reglster These condmons are showrx in
Flgure 3-11.

i

" Event Status Register. The Event Status Registeris |
- an 8-bit register that is constantly updated as

events occur. Refer to Table 3-8 for a description of
conditions that set each bit true.

Bitsin the Event Status Register are positive edge
sensitive; they are set true on the false to true
transition. Once a bitis set, it remams set until the
register isread, theinstrument is turned off, or the

'*CLS program command is received.

v Operation

¥

To read the Event Status Register, address the
Synthesizer to listen and send the command
*ESR?. Then address the Synthesizer to talk. The
Synthesizer returns the current value of the true
© bits. The reglster is then set to zero.

. Event Status Register Enable Field. The Event Sta-

tus Register enable field enables bits in the Event
Status HRegister to drivebit6inthe Status Register.

To enable bitsin the Event Status Reglster enable
field, send the Synthesizer the program command
*ESFE followed by a number between 0 and 255.
The number represents the values the blts to be
enabled (See F:gure 3-11)

Blts in the Event Status Reglster are loglcally-

- ANDed with bits in the Event Status Register

enable field. If the reSultant value is equal to one,
b)t. 6 in the Status Register is set true.

B8 | B7 Bit 6 ~BiS Bit4 Bit3 | . Bn2 Bit1,
Power On 0 | Command Execut- 0 . Query 0 Operation
K v Error ' tion Error .+ Error \ : Complete
Value= 128 | Value=64 Value=32" Vulue——.-'lﬁl . Value=8 ‘Value=4 | Value=2 " Value=1

Figure 3-11. Bit 6. Events

. . 0 Tabledd. Event Status Register

Bit | Description - - o

Cundlﬂun Thal Sels Bt True

8 Power on

Power is applied to Synthesizer.

7 | Alwayso . o

"
T

6 Command Error

Synthesizer receives a command with an invalid format. Refer to CMDERR
under Progmmmmg Commands in this section.

5 | Execution Error

Synthesizer receives a parameter in an HP-IB command that is out of range.
1 . .| Refer to EXERR under Programming Commands in this section.

v

4 | Always0

')

3 | Query Error

Synthesizer }ins been nddressed to talk without first receiving n query.

2 Aiways 0

1 Operation Complete

Synthesizer receives program command **OPC" or **OPC?".

329
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'Example 3-5, Error Checking Program.

Example 3-5 provides an example of how to gene-
rate an SRQ and interrupt the controlier when a
command or execution error occurs, This program
can be included as part of any new program as a
debugging aid.

3-46. Bit 7, Require Service (RQS) _

Bit 7 issct when Status Registerbits 1,2, 5, and/or
6 are true and have been enabled by the Status

HP 8770A

. Register enable t. id. When bit 7is true, a Service

Request is generrrfed and the front panel SRQ

" annunciator llghl

Figure 3-12 summarizes the hierarchy o/ registers
related to programming the Status Register.

[
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Example 3-5.'Error Checking Program - - o .
— — ‘
ERROR CHECKING PRUGRHN

|
|
| | . - o
| 'PROGRAM EVENT STATUS REGISTER ENABLE FIELD TO ALLOW COMMAND

| OR EXECUTION ERRORS TO SET THE EVENT BIT IN THE STRTUS REGISTER.

| NEXT, PROGRAM THE STATUS REGISTER ENRBLE FIELD TD GEMERATE AN

| SRQ WHENEVER THE EVENT BIT IS TRUE. AN SRQ WILL BE GENERATED

| WHENEVER EITHER ERROR IS GENERATED BY THE SYNTHESIZER. }
' THIS CODE CAN BE INCLUDED AT THE BEGINNING OF A NEW PROGRAM A3 A
| DEBUGGING RID, ‘ | .

11 COM /Rus_adds INTEGER Hpib ' y o

12 INTEGER A . . ‘

13 © Hpth»?15 . - AWS HPIB ADDRESS
14 RSSIGN ®Rus TO Hpib L -

= DOV HWN—=

'

ENABLE AWS STATUS REGISTERS

o

16 CUTPUT Oﬁws'“*ESE 48"
17 . OUTPMJT ORws;"*SRE 32"

18,  OUTPUT Ost;"*ESR?" CLEAR ALL BITS IN STATUS REGISTER

I
19 ! BITS ARE ONLY CLERRED BY -*ESR? OR *CLS
20 : ‘ ! : o, o . )
21 . : _ o T B : oo
22 ‘ ' ' .. 1'SET UP FOR SRQ INTERRUFT
23 DISABLE ' } ALL INTERRUPTS OFF
24 DN INTR 7 CALL Sarutce _ ! WHEN SRQ: IS TRUE, SERVICE THE INTERRUPT
25 Mask=2 . , 0

CLEHR HNY PENDING SRQ , _
HPIB INTERRUPT ONLY. SRQ BIT ONLY
ENHBLE RLL INTERRUPTS '

26 . SpeSPOLL(®Aws)
27 © ENABLE INTR 7;Mask
28 ENRBLE -

b
i

b

'

N

)

, 1

. , I .

32 t o ' YOUR' PRDGRHM CAN BE INSERTED HERE

: !

}

!

|

43 END { ' END OF HRIN PRUGRHM

S¢ Service SUB Serwvice Poexxxxsxxx INTERRUPT HANDLING ROUTIME 333 % %%

51 ) ONLY A COMMAND ERROR OR AN EXECUTION ERROR FROM SYNTHESIZER WILL -CRUSE
2 ) THE SERVICE ROUTINE TO BE CALLED. IF MORE.THAN THE HP 8770 IS ON THE BUS

93 ! THEN R PARALLEL POLL WOULD BE NEEDED T0 ESTHBLISH WHICH DEVICE CHUSED
54 l ‘THE' SRQ LINE T0 GO ACTIVE. \

‘55

Ssh“‘ com /st -add”/ INTEGER Hpthk B

57 ASSIGN @Aws TO Hpib ! AWS HPIB ADDRESS

58 . Sp=SPOLL(®Rws) | DO SERIAL FOLL. CLERR SRO LIME . -

59 : UUTPUT Ost'"*ESR?“ | "EVENT STRTUS REGISTER "NEEDED TO CLEAR
60 ' | BITS 5,6

61 . DUTPUT OHms "EXERR?" ! GET ERRUR CDDE FRON EXEC ERPUR ROUTINE
62 ENTER 9Rus; R - I ,

B3 -~ PRINT "EXECUTIBN ERROR BCCURRED. ERRDR #" A ' B :

64 OUTPUT Oﬁws,"CNDERR?" ' GET ERROR CDBE FRON CUNNHND ERROR RUUTINE
65 ENTER ®Rus;A '
66 . PRINT “CGMHHNB ERRDR O0CCURRED. ERROR #" R . oo .
67 PRINT . S

68 -ENRBLE INTR ?,Hnsk ‘ " o [IRERDY FUR NEXT ERRDR : ’
B9 'BEEP 200, .1 S : ' R
7?0 . BEEP 400,.1 - | BEEP Tﬂ INDICATE THAT AN ERROR OCCURRED
71 WARIT .3 . LT ) R o

! ?2  SUBEND . - L S
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/ G
b ) ' beggod 0+ 1) } OPERA- 1 :
' | PONER | | CO#- ) EXECU-, '} QUERY ) TION 1 :
poow a8 PO IO @ epror Py cow L
L L L PLETE
, ~=—1 EVENT
STATUS -
L : F REGISTER | ;
. e 7 sl s 4 3 2 1] txESR?T *
— =
—Eg agiag  -a =3 r
' a— , [ 1 . [
o E EVENT STATUS
' ) - ' REGISTER :
Sle|e ||| |e|® ENABLE FIELD |
. ' . ¥ ,
L8 7 6 5 - - R ,
| TT281 1 [641 1 (327 I 163 | (87 | 47 + [21 ) [T | (¥ESER]
A . = VALUE
i ! .
, 1 EXT IREADYI ' o Lo
' IDATA ) FOR ), , ) N 1 | REF ) SYS I -
INFERIBUS 1" . s ovant pus'y
ICOMPLI TRIG LOCK COLD IERRGR) - ) '
BIT2, : BIT 1 °
| STATUS REG. ' : STATUS REG.
(62C5T71 ; s o o [B1CST?]
B ) .
‘ : BIT2 ., "n*n*: ) BIT 1
v BIT 22,7l . 7| RISE REG./ ‘BIT 1 7, 7. /12, /[T 7| RISE REG.
" FALL REG, [B2RIS] ‘'  FALL REG. [BIRIS]
’ (L82haL1 L2 a7 o2z [Glps)ad Vak Tad Vad U S
- AL?1 1 | . (BIFA g e o :
minGl T TN IHH NS
: o BIT 2 . — T8IT 1
o | EvenT Red. . EVENT REG.
, | L2l il ezEvray a3 2 miEvim
. . A [ } o ! ) 1 "
 DIDI=D—= —Egaaial
BIT2 ' 1 EVENT
. EVENT REG.
) EVENT REG. _ = _
® evete Fiae (|1 [ © | O O | © |eNaBLe FIELD
; ‘ e ) : | it B Il T
J 1 T1 | - (BT 1 T8 27 I T17 ¢ [BIEN?]
' ‘ ' o ' - STATUS
'q - .| REouIRE MESSAGE . HARDNARE
o) service | O | aiaee] @ 0[O Cereons | REGISTER
' N i
d 6 4 - 3
‘ 1 1 1
I . | I I ] ! ! ! 1 I
) - S R y b b '
] Y , . 5 1
. — , ‘ . STATUS
®mu T ® ’ ® ®ss;n"r: 1© T ®mﬁ'r @ 4 ENABLE
’ . DON’T MESSAGE. |  DON’ HARDWARE | ENABLE
CARE . | carE EVENY lavarame | care cae | OPERATION | “ropors | FIELD,.
i v . . - L J . ' I*SRE]
: g v, I - 5 _a | 2 1} t#sRE?
REEGY ] Ten: 32 1161 81 & 4t 121 F¥ ,
| : : VALUE o
, ®'- Progranmable Regieter ' A o S A
- Y ' Figure 3-12. Status Register Hiesarchy Chat =~ -~ .-, °

S — A ———i ———
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' 3-47. Parallel Poll Enable Field

The Syntheslzer can be programmed to respond
' with one bit of status when parallel polled. The

Parallel Poll enable field determines what the one
bit of status represents. In order for the Synthes-

' izer to respond to a parallel poll, it muist be config-

ured to to so by the controller. The controller

- assigns the data line on which the Synthesizer

responds (DIO1—DIO08) and the logic sense c Sthe
b:t (negatwe—tme or positive-true logic).

) : : . Operation

Bits in the Padrallel Poll enable field are identical
to the bits in the Status Register. The enable field
is set by sending the Synthesizer the command
*PER'followed by’ the value ‘of the bits to be’
enabled *

The Parallel Poll enable field is logically

ANDed with its corresponding bits in the Status

Register. How the resultant value is interpreted
depends on the previously programmed loglc
sense of the status bit.

 Table3-i0. Summary'ol Status Register Gommands [1 of 2} -

!:umm;hd - ’ - ' Description ]
BICST? Reads the Bit I Status Reglster o
BIEN . Sets the Bit I Event R.egzster enable fi eld. Ennbles mndltmns to drive bit 1 of the
i ‘ Status Reguster ' y
BIEN? Rends the current setting of th'e Bit 1 Event Rl;gister ennlble fie]d. | ‘
. éIEV'I‘? - Reads the Blt 1 Event Register, then sets reg:ster to zero.
I,SIFAL o . Sets the Blt ! Falling Edge Reglster :
QIFAL? Rends the current setting of the Bit 1 Falling Edge Register. ' !
BIRIS | | " Sets Bit 1 Rising Edge Register. L |
E BIRIS? .‘ 'Rends the current settmg ‘of the B:t 1 Rising Edge Reg:stnr I
B2CST? Rends Bit 2 Status Register. o
'i32EN ' : Sets the Bit 2 Event Register qnable field. Ennbles conditions to drive bit 2 in the
‘ ' Status Régister.
BQE'I\‘Y?V- ' Reads the current settmg of the Blt 2 Event Reglster ennble field.
B?EV’I“?‘ s | | Rends the Bit 2 l-,vent Reglster, then sets the reg:ster to zero.
| B2FAL, Sets the Bit 2 Falling Edge Register. .
B2FAL’? IReads the' current setltmg of the Bit 2 F'nlling' Edge Regiléu-r. 4
°RIS Sets the Bit 2 Rising Edge Register, = o .
'B2RIS? | Reads the cﬁmni setting of the Bit 2 Rising Edge Registér L ,'
*CLS - Clears the Bit 1 Event Register, Bit 2 Event Reglster the Ever;t Status Regu,ter |
‘ | ' and the Status Reglster | |
*ESE L | Sets the Event Stntus Reglster enable field,
'EéE‘? " Reads the current setting of the Event Status Regi;;ter enable ﬁel't‘i..

333 "

'




. Qperaﬁqn , : : o | HP 8770A

'

1 " : ) . ' ' L ‘ :
. Table 3-10. Summary of Status Register Commands (2 of 2) S .
Command _ ) Description E A T
, "_‘ESR'." b - Reads the Event Status Register, then sets the register tozero. ' o \
*OPC o Sets bit 1 in the Event Status Register true.
o 0pPC? 'Al'wayg» returns & 1" and sets bit 1 in the Event Status Register true.
' 1 ! ' ' ¥
.*PER ' ., Sets Parallel B field s N
*PER? . Reads the current getting of the Parallel Poll enable field. ' .
+ . ! : o ’ - ) ‘ oy I3
*SRE ' . Sets the Status Register enable field.
! ; J ! ' - '
*SRE? . " Reads thé current setting of the Status Register enable field. ’
' *STB? | - Reads the Status Regist'.er. ‘
- 1 ! |' ' '
¥ ] .
L e
Y I ' ' .
o ’ :
) ! II ro, I
f)‘ ; 1
1 | I / . l .
' ] ' ' . f .
' ot !'.( ' : . ' , 'I | . .I |
. ‘ | X | .-
' ' y " / : l : ",
_ ‘ K o | ' | . oo /
T K '
SRS Aty u‘?"t‘:".:.&-t_'.vku'«u';.-.kuz'.‘l‘;:.:-‘;',:y-".m'.nﬂ't —ru .',,‘."t":-!"‘- R T s o T8 VL K ! . : ‘ I ! ' .
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3-48. PROGRAMMING COMMANDS

" All the commands in this sectmn are executed

lmmedxately. , ' ,

) . .

Command syntaxis represented pictorially. Refer
+. tothe ATTEN command as an example. All char-

acters enclosed by a rounded envelope must be

'entered exactly as shown. In the diagrams, nar-

row ovals surround command names. Circles and
wide ovals surround secondary keywords, or spe-
cial numbers and characters. Secondary keywords

are descnbed in Tab!e 3-11..

Words enclésed by arectangular box are names of

items also used in the command statement. These
items are described in a table below the syntax
dlagram for each command

1 b

Operation

1

Each lme can be followed in only one dlrectmn as
indicated by the arrow at the end of the line. Any
combination of statement elements that can be
generated by followmg the lines in the proper
direction is syntactlcally correct. An element i 15_
‘optional if thereis a path around it. ' ‘

All examples'ale written in an enhanced BASIC
language using the HP 9000 Series 200 Model 236
Computer, The examples assume the select code of
the HP-IB interface is 7 and the Synthes:zer 5
address is 19,

Table3-12 lists all Synthesxzer programmmg tom-
mands alphabetically. Commands used only for
diagnostics are described in Section VIII of the
Operating and Service Manual. Table 3-13 groups
.the commands by functlon

Tahle 3-11 Secondary Keywnrds Enclosed in Circles

Command - Bescription E
A | Designates A-block fo;mlxxt
~ ASCII asen : !
“AUTO Automatin puckét advnnceim'ode . R -
"B ++ | Designates B-black format ‘ R .
BIN Binary . '
BOTH Waveform and 5eguencer memory ' o
- BUS HP-IB packet advance mode ' ' '
. c Designntes C-block format '
END - Terminates command statement by asserting EOI with last byte
. EXT ' Extemal tngger packet advance mode ;
"HIGH Active edge of pulse is low-to-high state chnnge }
I’ , Designates I block format ) ’
L Designates L-block format S
" LOW ' Active edge of pulse i is h:gh to—low state change ' . B
OFF " { {'Turns function off | |
ON “Turns function on. ,
“ SEQ . Sequcncer membry
SIGN Slgned format for data transfers to waveform memory
Sp . Space ' ' E
UNSIGN . ' Unsrgned format for data transfers to waveform memory
' WAVE ‘ Waveform memory , ‘
g | Initidtes block data field ' o
? ' | Returns a query response contammg the value or state of the associated parameter
| N ' ; Terminates cornmand statement ‘

[
i
-




H

]
[

BIFAL? -

 ADVSEQ |

i

ADVSEQ?

© ATTEN

ATTEN?

BER?

'BICST?

BIEN

BIEN?
B!EV’I"’

Bll'A[..

. BIRIS

B1iRIS?
B2CST? °
B2EN "

B2EN? .

B2EVT?

B2FAL

B2FAL?

- B2RIS

+

!

B2RIS?

CLKDIV -

' BLKMOVE -

v T

. BUS. Otherw:se returns a 0

'Returns! current attenuator setting in dB . ' ‘ :

. Sets the samplmg clock dmder rnte

. Operation L ‘ o | “HP 8770A
] ;."‘l . - o i ' » . ‘ ! ,f' | ' o 1
o ) ~'Table 3-12. Summary of Program Commands () of 4} . !
Command o o * Description
Advnnces the sequencer from the current packet to the next packet in the

sequence. The bequencer must be runmng and the packet advance mode must be
BUS. . . R v

LA ' ' N
'

' Returns a 1 if the sequencer is running nnd the current packet advnnce mode i is

! ST
, o , .

Sets output attenuntor to a \mlue in dB TS

'

Returns bus error number. Refer to Secl[lon VIII, Serwcc
. \’ v .

b

Movés a block of waveform memory data. o v
0 . . '

" Returns the current vulue of the Blt I Stntus Reglster. : o . '
Sets the ennble field for the B:t 1 Event Regu,ter.

Retums the current setting of the ennble field for the B:t 1 Event Reglster.

Retums the current value of the Bit | Event Reglster nnd sets the reg:ster to zero,
‘Programs the Bit 1 Fnllmg Edge Register. Selected b)ls in the Bit I Event Regm-
"ter are set to one on the one-to-zem transition of chnnges in the Bit 1 ‘ ‘
Status’ Reglster :

. o .
i \
I . ) K N

Retumsjhe current setting of the Bit 1 Falling Edge Register" A -, ,. .
Programs the Bit I Rising Edge Register. Selectcd bits in the Bit I Event Register
- are set to oneon the zem—to—one transition of che/ izes in the Bit I Status Regmter. ‘

Returns the current bettmg of the B:t 1 Rlsmg Edge Reg:ster.

Retums the eurrent value of the Bit 2 Stntus Reglsler, PR

1

Sets the enable field for the Bit 2 Event Regxster.'a L
Retums the current sel:ﬁng of the enable field for fhe Bltl 2 Event Register.

Retums the current value of the Bit 2 Event Regxster nnd sets the register to zero.

’

Programs the Bit 2 Falling Edge Register. Selected bits in the Bit 2 Event Rog: :er
are set to one on the one-to-zero transition of changes in the Bit 2 Status Register.

)

g
Retums the current settlng of the B:L 2 Fallmg Edge Remster

Progrums the Blt 2 Rising Edge Register. Selected blts in the Bit 2 Event Register
are set to one on the zero-toone transmon of changes in the B:t 2 Stotus Regmter

Retums the current settmg of the Bit 2 Rlsmg Edge Remster

336
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Table 3-12. Summary of Program Commands (2 of 4)
Command, ' Description
. CLKDIV? Returns the current sumpling clock divider x’-uté. . ' ,
. \ . : .
CLKSEL Selec! ; the snmpling clock sburce. Con be either internnl or external, !
CLKSEL? Returns INT if internnl clock source is selected and EXT 1f external clock source is
. selu ted.
i i J .
‘., *CILS ' Cleurb all event registers thnt dnve the S'.atus Reglbter and cleurb the btutua»
' Register. :
CMDERR? Returns the error code ot the first cnmmnnd error thot occumd since the last
: command error query.
'CONST - Fills a wnvefonn memory fi le with a éonstnnt vulu‘e
DIR? SEQ Retums the dxrectory of nll pnckets in the cum:nt bequence
DIR? WAVE Retums a dlrcctory of nil named ﬁ]es londed in waveform memory.
K EDAR Progmms the cdge sense of the Extemn! Data Input port EDAR handahake lmc ‘
R 'EDAR? . a Returns the currently progmmm-.'l edge sense of the EI)AR hnndshnke llne
-, EDV . Programs the edge’ sense of the External Data Input port EDV handsk.oke line.
’. ‘
’.'" EDV? Retums lhe currently progmmmed edge sense of the EDV handshnke lme
) ! ;
*ESE El’lh?l'b the ennble ﬁeld fur the civent Status Regxst.er .
. v e ! ‘
*ESE? Returns the current setting of the enable field for the Event Status Register.
*ESR? Retums'fhe current value of the Evlrnt Status Register and sets the registclr to zero,
EXDABT ‘ Aborts any pending tmnsfers to the Extemal Data Input port. . |
 EXDAT? ‘ Retums the number of words remmmng to be transferred thmugh the External Dm.a . s
! F"Inputport. ' o | . R
EXDSEQ Prepares the Synthcsner to receive data through the Extemnl D.:tn Input port und
. A _ to place that dnt.n in 5-quencer memory. L
. EXDWAYV ! Prepares the Synthesnzer to revcive data thmugh the Extemul Data Input port and
to place thatdatain a named filein waveform memory -
', - . EXDWM Prepares the Synthesuzer to rece:ve dut.n through the External Data Input port and
: v, . t.o place that data iz a ﬁpec'.f' ic locatlon in wavefonn memory
EXERR? Returns the ervor codeé of the first executlon error reported since the last executmn '
error query ‘ . :
FORMA‘i I Sets the numbering system mode for wnvefnrm memury data tmnsfers Cnn be
B _either SIGN or UNSIGN. -
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1

", PAGLIT? °,

.
i

U spER

PEEK. "

: address

- Setsparaﬂelpollenableﬁeld i 2 e '

(R i ) . . B '. ) : '|‘|l.l
‘ ‘ , Tatle 3-12. Summary of Program Cemmands 3 of 4) | S
" Command s R ﬂmriplicn ‘ ' " L
. 1 Sy o vy )" )
FORMAT?' Returns either SIGN or UNSIGN to mdtcate the current numbgr system mode.:
. i g . v A * .
' vy . e . ' 1 ! »'I.‘ “‘, |
. CEN ' Causes the Synthesnzer to output a 12.6 MHz sine wave. Vo L
“.I _l : i l | | . . ) I‘ Jl . N l‘n‘ ‘; )
IR.\‘. , - GO~ Starts the sequencer runmng at t}'e first packet in sequencer memory. E
. In - *IDN? Rcturns a stnng 1dent1fymg the Syntheslzer B model number and hrmwnre .
S R a BN vers:on S S . P
, *LRN? - IRk Retums a stnng eonta:nmg elght Synthesmer hardware settmgs
‘ ' LRNDIR ‘ Ny Causes Syntheswer to accept a block of data contammg the waveform memory
‘ : t'ledlrectory o _ ‘ ."“' X . .
: LRNDIR? ;:' , I Returns 2 message in the furm of a #A data block that contams the current wave-
. : forrn memory t' le dtrectory of the Synthes:zer. ‘ L
, o ., i D
A N MARKADD Sets address msrker toa spectf’ ic address in waveform memory. Used in conjunc-
SN I PR tmn wlth EQUAL ADDRESS rear panel connector. Lo ' ",
Y v ' MARKADD? ' Returns memory address of marker settmg. o |
i,‘, v \ ' ' I o . N il
\ ‘. -':, MARKER Sets address marker to the startmg address plus offset of a named filein wave-
FRR Mo . '\ " t'orm memory Used in conjunct:on wnth EQUAL ADDRESS redr panel connector.
R ,j,", MU){SEL \ Selectwely ensbles waveform memory chnnnels for dlagnostlca Referto Section ¢
(SN Y S Vlll Servxce Y ! Lo - Yo :
o ‘-‘\ ' Y L iy o oo .
"-\ . e MUXSEL" Returnb current:y enabled waveform memory ehannels. Refer to Sect:on VIII,
RN o . Ser\nce' R S ) .
gl . : " | ' v X o Do ‘, ) . L L
vy ‘ y :
oy “'OPC o Sets b:t 1 (operatxon complete) in Event Status Regxster true.
o o ! N
W "‘ C ."OPC? Retums ] "1” and sets btt l (opemtmn complete) of the Event Smtus Reglster true.
TR B e |
ao | OU’I’PUT ! 'I‘urn RF output ON or OFF
'ﬁ\ "s OUTPU'I‘? X Retums exther (JN or OFF to desmbe the current state of the R.F output.
Y ." PACKET Deﬁnes one or more pnckets for the current sequence. Spemﬁes wavet‘orm memory

, L -_' Lo ' "‘i‘ . N
i Deﬁnes one or more packets for the current sequence. Spectﬁes waveform memory

I

ﬁle [ . Sooh ! '. } “ ' . '

'

Y ' L Lo ' : 4

Retums the packet parametera for the exmhng sequence

[T

Reada hardware data value at spem.ﬁed address Refer to Section VIII, Service, .
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m}. LZ. Summary of Program Commands (4 of 4)
Command | - Bescription
.'PEB? : Returns current setting of paraliel poll ennble ﬁe]d o
POKE Writes dnta" to hnrdwnre at speclf' ed nddress Refer to Section VIII Servu:e
PURGI: ‘ Purges ent:re sequence memory, entire waveform and sequencer memory, or a
» named waveform memory file, . ! oo -
. READSA? Reads DSA slrgnatures._Refer to Section VIII, Service,
"IiST ' | Resets Syntthizle'r to defeult parameters,
RSTDSA § Resets DSA u'ccumulator Refer to Section VIII Service.. B K _,
| SCALI:.‘ | Scales a namerl file, “
' SEQUEN Loqu sequencle memory wilth‘dnta. ' o ' P |
4 . . .
SEQUEN" | Returns dnta oiInng currently loaded in sequencer memory !
' SIN PQ Cornputes a 12 bit sine wave. | ‘
'SRI‘I | ' Sets enn}ble field for the Status Register. | '
*SRE? . . 'Retoros c'tIrreﬁt ecz:ttiog of Status Register enable field. | '
*STB? Returns the valu'e of the Status Register. - o
" STOP i | IjS'tops eeqoencer :llz#t current packet. ‘ : : I
I'I‘ST?_ Performs specifi eld test. Retums 0if teet passes and 1 if test fails. Refer to 'Section‘ :
| , VIII, Semce } ' R : |
‘."I‘S‘I‘?‘ Performs SyntheJIzer 8 power up t.est Refer to Sect:on VIII, Service.
'I‘S"I_‘QRY? Retums any pendmg test results Refer to Sectton VIIL, Service. |
. WAVE Loads wnveform memory with data. The data is placed in a named f' le.
WAVI:‘.? - Returns the datain waveform memory ‘ o o
'WA\’E:}P . Appends dnta t.q 1) exxstmg named ﬁIe in waveform memor,_y.
| WME;M | Loads waveform memory with dato. "I'-his_data is placed irx an uonamed record at
a speciﬁed addresels. ‘ : '
'WMIEM? } ' I Returns data in waveform memory from a starting location for a specified
- number of words, : ' . :
i
!
. 1
i
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Table 3-13. HP-IB Commands in Functional Groupings
Commands Using Addresses Memery Managemeni
BLKMOVE ' BLKMOVE )
EXDWM . . DIR? SEQ ‘
MARKADD = - DIR? WAVE
 PACLIT ' sLRN -
A WMEM ' .~ LRNDIR
Commands Using Named Files. Sequencer
CONST ADVSEQ "
DIR? WAVE ' DIR? SEQ .
- EXDWAV ' ‘ - EXDSEQ
MARKER ' ' . GEN
- PACKET ' GO |
. PURGE OUTPUT
' . SCALE PACKET
. SINPQ : PACLIT
WAVE PURGE
WAVEAP ‘ *RST
oo | SEQUEN
. Errors ) " STOP
g CMDERR
'\ " EXERR .. : ' - Status Register
" ‘ v BICST .
External Data Input ;  BIEN
EDAR - BIEVT .
, EDV : BIFAL.
: EXDABT ! BIRIS
EXDAT ' " B2CST : '
'EXDSEQ ', ; B2EN
EXDWAV. --, " B2EVT
" EXDWM : ; B2FAL
: . B2RIS
R Hardware Contral ' ' *CLS ,
~ ATTEN , *ESE . .
CLKDIV *ESR
CLKSEL *OPC
‘ GEN , ‘ “PER
‘ *LRN *SRE
*RST *STB
IEEE Std 728 Comman Commands Waveform Memory
*CLS CONST
*ESE ' DIR? WAVE.
*ESR EXDWAV :
*IDN . EXDWM
*LRN FORMAT
*GPC , , GEN
*PER MARKADD
*RST MARKER
*SRE - \ PURGE
_*STB - ‘ *RST
- ' SCALE
: SINPQ g
' WAVE
WAVEAP
,' . WMEM
3-40 '
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Description

Example

Related
Seclions

(defined in the PACKET or PACLIT command.

: Lme .30: Creates a wave segment named FREQ2 and stores it in waveform

Operation

.~ ADVSEQ .

(Advance Sequencer) o - L

| (anvsea }.‘ ‘ . " p@ |
1

The ADVSEQ command advances the sequencer from the current packet to the next
packet in a sequence. This command is valid only when the sequencer is runmng and
the current packet advance mode is defi ned as BUS. The packet ndvance mode i is

When quened (M, ADVSEQ returns the current status of the seguencer. The value 1is
returned if the sequenceris runmng and the current packet advancemode is BUS. The
value 0 is returned if the sequenceris off or the current packet advance mode is not BUS.

To use the ADVSEQ command to advance to the next packet, first enter the fol]owmg
short program. .

10 OUTPUT 719; “PURGE BOTH” b
20 OUTPUT 719; “SINPQ FREQ1, I 10000" o
30 OUTPUT 719; “SINPQ FREQ?2, 4, '10000” ;
40 QUTPUT 719; “PACKET FREQI 0, BUS, FREQ2 0, BUS”
- 50 OUTPUT 719; "GO” . .
. 60 END . ‘ '
v , N
Llne 10: Purges both waveform and sequencer memory.
Llne 20: Creates a wave segmen. named FREQI and stores it in waveform
memory. FREQlis a sine wave with 1 cycle of 10 000 elements.

memory. X
Lme 40: . Creates a sequence using 2 packets In packet 1, FRL‘QI is the file name,
0is the number of scans (FREQ] is scanned mdefinltely until
“ADVSEQ” is received) and BUS is the packet advance mode. In packet,
2, FREQ2 is the file name, 0 is the number of scans and BUS is the
: : packet advance mode. ' ‘
Line50:© Starts sequencer running at first packet in sequence (pncket 1)

Run the program. To advance to the second packet in the sequence, send the Synthes- '’ :
izer the followmg e ,

OUTPU’I' 719; “ADVSEQ"

PACKET & SR
PACLIT o ,

341"
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ATTEN

(Attenuation)

: ' ltem I " Description " Range/Restrictions
i Number Repmseﬁts attenuation indB' * | Othrough 110 in multiples .
. ‘ ‘ of 10
. Description = The ATTEN command sets the internal RF output attenuator. The attenuator can

lower the output level in 10'dB steps from 0 to 110 dB. Entered values that are npt .
multlples of 10 are rounided to the nearest multlple of 10.

When quencd ("), ATTEN retums the current attenuator setting in dB

" Example - To set the attenuator to 10 dB: | B : SR
‘ OUTPUT TI9*ATTEN 10"
To determine‘the current uttenﬁator setting:
10 OUTPUT 719;“ATTEN?" | .
+ 20ENTER7TIA L
30 PRINT “"ATTEN =";A
40 END
‘COI‘I'II"ne'nts : The attenuator setting can be changed anytlme, even while the sequencer is runmng

v + TheRF output has 12 full scale amphtude ranges depe.ndmg on the attenuator setting.

Anenualur' ‘ " Full Scale
. Setting - Peak-to-Peak Quiput ‘
o . 0dB L2V
' : " ‘ 10dB 630mv '
) - _ 20dB . 200mV !
| ~ ' 30dB 1. 8mV,
" 40dB . 20mV
‘ : . b0dB ‘ . B3mV
. P 60dB - 2mV
' R 70dB, : 630V S
80dB L 200uV ' o
. 90 dB © 83V .
- oL 100 dB © 20pV
: ' 110dB © B3pV ,
Related ~ourputr " .. : S S

Sections

' o “ o ' '
" 3-42 S :
' B ] il
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1

Descrlbtion :

Il

E;:ample |

Comments

e Related
: Seclions

Operation

' BLKMOVE
| (B'locl.: Moyés AR

/=DESTINATION=,

7~ oare . — LeNaTH -,

ltem ' Description . Range/Restrictions

Number . Represents starting address in waveform " Oto 131071
memory of block to be moved. ‘

Number k Represents Iength of block to be moved.

Number Represents the starting address of the destina- o 0te Linon -
1 tionofmove.. ., '

The BLKMOVE command ﬁoves ablock of waveform memory diltu. This commaond is

' useful for compressing data to obtain free space. o . *

To move 1024 elements of waveform memory, starting from address 64, to another
location stariing with address 4088: P '

OUTPUT 719;"BLKMOVE 64, 1024, 4088” -

This.command should be used only when workihg directly with wnvefnm? memory
address locations instead of file names, | ' o

GO o ' ! ‘ o .

WMEM 7

343
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‘Description '

. Example

Coﬁlmenls '

Related '
Sections

. .BicsT - |
| - @

.To read the Bit 1 Status Register: '

. ‘ ‘ \ ~ HPB770A

(Bit1Current Status) -~ .

1

Ble""’ returns the current value ot' the Bit 1 Status Register. The Synthesnzer returns
aninteger between 0 and 15 that represents the value of the true bits in the register. 'I'he
Bit 1 Status Register and the value of each bit, when true, IS shown below.’ :

4

JBI! 1 [Hardware Errors] Status Hegisler

. Bit4 . ‘Bit3 ' Bit2 Jd . Bit1:
Phase- No Reference Bus Error
Lock Loop . System | ' Oven Cold ‘ AR
Out of "~ Clock - ‘ '
‘Value=8 ‘an‘t‘:e—-—d Value=2 ' Value=1

10 OUTPUT 719;"BICST?” o L .
2¢ ENTER 71GA L | | | R . |
30 PRINT “Bit I Status Register=":A SRR |

40 END . | | )

The Bit 1 Status Register is a read-only register. Bits in the register are set as conditions

.occur and are cleared when the condition is no'longer true.

|
! '

'BIEN C

BIEVT " | R
BIFAL - , ‘
BIRIS - o,
Prog‘l'émming the Status Register ’ o '

SR PSSR e '. g . : 5 - -
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. .. . BIEN L
. S (Bit 1 Event Register Enable) . '

i
I

GO @ e} >0

t f y
: . Hem ' : ﬂescrtpltun ' _ Range/Restrictians
" Number Repreaents the value of lm.s inBit1l . Otolh
vy - Event ;{eglbter keing enabled, '

A DpScrip{ion . The BIEN command sets' the enable field for the Bit 1 Event Register. Bits in Bit 1
' ‘ - . Event Register are Ioglcally ANDed with the corresponding bits in the enable field. If
' ' the result is one, bit 1 in the Status Register is set. - oY

R ‘ When quened N, BIEN returns the current sethng of the Blt 1 Event Register ennble
! - ' field v

4
1

o o * The value of each bit in the Bit 1 Eventheg.ister ehable ﬁe]d is shown below.

i

.. S © BitDEventRegister Enable Fiei' =~ o
| Bea f B3 | smz” | Bt o

Phase- No , Reference * | Bus Error |
Lock Loop System | Oven Cold

‘ . Outof + ~ |- Clock I

' ‘ Lock '
Value=8-' | . Value=d4 | Value=2 - Valie=1
. Example ' 'To enable the condition “referenceoven cold” to generateaSemce Request when the

oven goes from cold to warm: .
' 10 OUTPUT 719;*B1FAL 2"
20 OUTPUT 7i9;“BIEN 2~
L . 30 OUTPUT 719;**SRE 1”
B 40 END |

- Line 10 Sets Bit 1 Fallmg Edge Reglster
Line 20: Sets Bit 1 Event Register enable field
Lme 30: Sets Status Reglster enable field

[ [ +

o

To combine lines 10—30 into one command. statément:

. C . OUTPUT 719; “BIFAL 2; BIEN 2;*SRE 1”

345
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3-46

'BIEVT

B1EN (coni’d) P

(Bit 1 Event_negister Enable)

HP 8770A

The Bit I Event Register enable field is set to zero at power-up.

BICST : T C '

BIFAL - |

BIRIS = ' | o S .
Programming the Status Register '

*SRE - I Lo v

*STB o -
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Béséﬁplion,

, Example

Commenis -

Related
Sections

', Operation

1 * | . ¢

B1 EVT |
(Read Bit 1 Event Regisler)

1 il
Cr

()@ —sC

" BIEVT? returns an integer from O to 15, representing the value of bits that are true in

the Bit 1 Event Register. Bits in the Bit 1 Event Register, when enabled, drive bit 1 in
the Status Register. i , . ct

. !
¥ : ’ ' . 1 ]

Bits in the Bit 1 Event Register are set when two conditions occur: . , L

!
i)

1. A bitin the Bit 1 Status Reglster changes states (from true-to false or: from
false-to-true) o

. 2. TheBit1Rising Edge= or Falling Edge Register was previously programmed so that

the corresponding bit in the Bit 1 Event Register responds to the transition. "

»Once a bit has been set, it remains set untll the register is read The registeris set to 0
‘ after it has' been read.

"y

. ‘TheBit i Event Regmter and the value o each bitis shown below.

Bit 1 Event Hggisler.- ; .
Bit 4 : Bit3 - . Bit2 Bit1
Phase- No Reference Bus Error | I
Lock Loop ~ System Oven Cold :
Out of Clock | .1 o ;
Lock : :
Value=8" Value=4 | Value=2 Value=t'

To read the current setting of the Bit 1 Event Register: .
10 OUTPUT 719; “BIEVT?” ;o
20 ENTER719,A . -
30 PRINT “Bit 1 Event Register=";A .
40END o .

The Bit1 Event Registerisset tozero at power—up Programming commands *CLSand
l‘RST also set the register to zero.

BICST
BIEN

" BIFAL

BIRIS T
*CLS : : ‘ . ' r .

"Programmmg theStatus Reglster S ‘ .
. *RST" . S : ‘ ,
*SRE o , o ‘

*STB - a S '_
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TR B1FAL
L (Bt Falliing Edge Register)

a ‘ /
!
' Item - Description . ' Range/Restrictions
] Number Represents the value of bits in the Bit I Event , Dto 15
, R B Register that will be sct on trueto-false |~ | o )
x ' - changes in the Bit 1 Status Register. R B o

Description  The BIFAL command programs the Bit 1 Falling Edge Register. Bits in the Bit 1 Event
- Register areset by changes in the corresponding bit in the Bit 1 Status Register, The Bit

!

true-to-false changes in the Bit 1 Status Register.
When quened ("), B1FAL returns the current setting of the regmter o

. - - Bit) Falling Edge Begi_sler‘ R

. B4 3 BtZ - g1 | . .
Phase- . No | Reference Bus Error |
LockLoop .| = System | OvenCold |
Out of Clock ' : "
Lock
Value=8 anue=4’ | Value=2 Value=1 '

Example To program the Status Register to generate aservice request (SRQ) when tne reference

oven goes from cold to warm:

10 OUTPUT 719; “BIFAL 2" o s
N 20 OUTPUT 719 “B1EN 2”
‘ 30 OUTPUT 719;"*SRE 1”
40 END

- ” Lme 10: Sets Bit 1 .Fa‘liing Edge Register . )
, ) Line 20: Sets Bit 1 Event Regist~r enable fi eld
. Line 30: Sets Status Regtster enabie field

To combmo lines 10—30 mto one command statement o
OU'I‘PUT 719 “Bi1FAL 2; BIEN 2: "SRE 1’

348

1 Falling Edge Register programs bits in the Bit 1 Event Reglster to be set on the '
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: Comments

. Related
-, Sections

" *SRE

)

" BIFAL (contd)
(Bit 1 Fglling Edge Register) '

The Bit 1 Falling Edge Register is set to zero at power-up.

4
]

'BICST o

BIEN

 BIEVT

BIRIS , '
Programming the Status Register .

Operation
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| f © BIRIS
o : : (Bil'l Rising Edge Reglsler)

" Ceiris ) h@ number |-

J - ‘ ltem : ' Bescrlplibn. ' ' . Range/lﬂaslricliunr

Number |  Represents value of bits in Bit ! Event ‘ Oto 15 .
! ' 'Register that will be set on false-to-true ‘ ' -
. ‘changes in the Bit 1 Statps Register '

Description The BIRIS command programs the Bit 1 Rising Edge Register. Bits in the Bit I Event
: o - Reglster are set by changes of the correspondmg bitii: the Bit I Status Reglster The Bit
1 Rising Edge Register programs bits in the Bit 1 Event Repzster to be true on the
fals&to-true changes in the Blt. 1 Stutus Register.

. When quened ("), BIRIS returns the current settmg of the reglster

N - . BRI Rising Edge Register

: B4 B3 Btz Bit1-
. " Phase- - No Reference * | Bus Error - ’
Lock Laop | System | Oven Cold
_ Outof Clock S
.| Loek '
Value=8 : “ Value=4- | Value=2 " Value=t '

Exémple ~  To program the Status Reglster to generate a service request (SRQ) when the phﬂb(}-
' o locked loop goes out of lock: ‘

: 10 OUTPUT 719;*BIRIS 8”
Ch v 200UTPUT 719;“BIEN 8"
o -, 300UTPUT 719;"*SRE 1"
* 40END

Lme 10 Sets Blt 1 Rlsmg Edge Reglster ) ”
Line 20: Sets Bit 1 Event Register enable field _ o :
Line 30: Sets Status Register enable field , : ' '

- To combine lines 10—30 into one command 'statement:
S . OUTPUT 719; “BIRIS 8; BIEN §; ."'SRIE 1

b 1
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- -Operation

.~ BIRIS(contd) . .
. ' (Bit 1 Rising Edge Register) '

- Coniments The Bit 1 Rising Edge Register is set to zero at power-up.
) ) ' -t ' \
S . . |
: Related BICST _ C 1 o
3 Sections : o L ‘
~ : - BI1EN Y . | RN
o ' BIEVT O , T
e © BIFAL . o .
‘ “E:.‘ . Programmiy-; ihe Status Register L ; :
! K ‘ X *SRE ‘ L . P - .
‘-I'. ‘.L . ) ' ‘ R
‘I|. B f
Eoy ) , \
P ! , ’ ! ..;
|" .
S, ; . :
® | |
."‘ ' ; ) 1
\
. ) .
i - ]
Jl \ I, ]
‘I“ - , R
! P i . .
i .\'. 1‘. ; 1 l
" C :
h \ 'I ) r
A \ ' , !
vy - ) .
. \“ I‘I‘\ . ¥ ,
. ".'I' - '1"\‘ ' \ )
' .I‘ ', I\I : 1
R | | ! 4
‘\‘ : r\‘ ';l.‘ ! .
| g 351
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[ - SN . | .
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0 aaost

" . (Bit2 Current Status)

4

\
Ty

B2CST? retui".gs thé'éuﬁéh; valueof the Bit2‘$tétus Register. The Synthesizer returris
an integer between 6 and 3, which represents the value of bits in the register that are

true. The Bit 2 Status Reéigter and the value of each hit, when true, is shown below.

o "Bil,lz"lnperaling Conditions) Status Register

B2 ; . Bitt

' External Data Trnnéft_:r Complete. b - Ready for Bus Trigger

: '

C Y Value=2 Lo Value=1

. 'I‘o read the Bit 2 Status Register:

AK] ‘ )

' 10 0UTPUT 719;"B2CST?" - , e,

C'20ENTERTIGA o e
30 PRINT “Bit 2 Status Register ;A -~ -
9END. .

and are cleared when the condition is no longer true.

. The Bit 2 Status Registeris a réad-oniy register. B:ts are set while cond_ition'é;,m"é Ei'u;e .

o o ! . , . ] . i oy
BzEN- .‘.l .',‘ ' ‘.' ' |' ", . 1 ".‘ ' . o .
BZEVT ' ° . oo
B2FAL - T O - !

N .
|‘:.

U BERIS UL

. Programming the Status Register " T
e o N r .. ' ' . " ' i [
1 . “ “ [ . . ' '
. ) . '
i [
j ;
1 | i
) ‘ b
, . :
, 0 o
' )
) !
f) ¥
y ,

i
' r . .
.




' HP8770A° -~ | ' - S o | Operation.
. | ~_ B2EN

(Bit 2 Event Register Enable)

ftem . I Ilescripliun . ~ Range/Restrictions -
) S Number Represent.b the value of b:ts in the B:t 2 Event . - 0tod
' : Register bemg enabled , ‘ | R

Description - The B2EN command sets the enable field for the Bit 2 Event Regtster

Bitsin the Bit 2 Event Reglster are logically ANDed with the "orrespond:ng blts in the
enable field. If the result is one bit:2 in the Status Register it set. "

When queried (?), BZEN returns the current Bettmg of the Bit 2 Event Reg:ster enable
field.

The decxmal vnlue of each bit in the Bit 2 Event Reglster enable t' eld is shown below
: . SRR .o o Bit2 Event Begislar Enable Field |
| T I BT T

‘External Dntn_Transfer Complete Rendy.for Bus Trigger

Value=2 Co v - Value=1

Example To enable the condmon “External Data Transfer Complete” to generate a Service
Request (SRQ) when the data transfer is completed '

10 OUTPUT 719; VB2RIS 2"
20 OUTPUT 719;“B2EN 2”
,30 OUTPUT 719; “*SRE 2”

40 END

Line 10: Sets the Bit 2 Rising Edge Reglster r
Line 20; Sets the Bit 2 Event Register enable field.
" Line 30: Sets the Status Register enable field.

. 'To combine lines 10-30 into one program statement
OUTPUT 719:B2RIS 2; B2EN 2 *SRE 2”

; Coinmenls' y The Bit 2 Event Register enable field is set to zero at po,wer—up.f Co
t . ~ Related - B2CST B2RIS '
. - Sections_: - B2EVT = Programmmg the Status Register

B2FAL ' *SRE.




! OUperation

_Description

' Exalﬁple

Commenis

Related
Sections

' To read the current value of the Bit 2 Event Regtster-

, R  HPS8770A

B2EVT

o (Read Bit 2 Event negisler)
( B2EVT } "@ ’® : : : ‘

B2EVT?réturns an integer from 0 to 3, representing the value of bits that are trueinthe
Bit 2 Event Register. Bits in the Bit 2 Event Register, when enabled by the Bit 2 Event .
Register enakiz field, drive bit 2 in the Status Reglster

1

Blts in the Bit 2 Event Reglster are set when two conditions oceur:

1. A bxt in 'the Bit 2 Status Register changes states (from trueto- false or from '
, fnlse—to—true)

2 The Bit 2 Rising Edge or Fnllmg Edge Reglster was prevxously programmed 50 that _
E the q.orrespondlng bit i in the Bit 2 Event Register responds to the tmnsltwn '

_ Once a bit has been set, jt remains set until the reg:ster is read The regxstr-' issetto0

after 1t has been read.

1

, Bit 2 ‘E’venl‘ Register

Bit2 o ' S Y

External Data Transfer Complete ' Rehdy for Bus Trigger

'anue==2 o ' o . Value=1 o

b

10 OUTPUT 719; “B2EVT?”

20 ENTER 719; A :

30 PRINT “BIT 2 EVENT REG]S’I’ER ="A
40 END i

The Bit2Event Reglster issettozeroat power~up Programmmg cornmunds "'CLS and

*RST also set the register to zero. i ]

B2CST - ., . | I

B2EN = a : . | -
B2FAL

‘B2RIS = .

*CLS
Programming the Status Reglster E
*RST ' "

*SRE o . a -

*STB
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Description

» Operation

'B2FAL
(Bit 2 Falling Edge Register)

 Jtem : Description B , Range/Restrictions

Number " | Represents velue of bits in Bit 2 Event' , . Otod
' ' Register that will be set on true-to-false changes :
in Bit 2 Status Reglster

The BZF’AL command programs the Bit 2 Falling b.dge Register. B:ts intheBit2 Event
Register are set by changes of the cnrresoondmg bit in the Bit 2 Status Register. The Bit
2 Falling Edge Register programs bits in the Bit 2 Event Register to be set true on

K true-to-false (falling edge) changes in the Bit 2 Status Regxster

Eiarﬁple |

1

-Comments

Related
Seclions

WL R Tl S T e Y

I

' BZCST

. "SRE

When queried (?), B2FAL returns the current settmg of the reg:ster an ASCII decimal
integer between 0 and 3.

Bit 2 Falling Edge stisler

Bit 2 | - Bit)

External Data Transfer Complete | . - Ready for Bus Trigger

Value=2 ' | ‘ Value=1,

To program the Bit 2Falling Edge Regtster sothatbit1intheBit2Event Reglster will

be set true on the true-to-false change in the Bit 2 Status Register:
- OUTPUT g; “B2FAL 1”

The Blt 2 Fallmg Edge Reglater is set to zero at power- up.
B2EN -
B2EVT.

B2RIS
Programming the Status Reglster

3-66




-Operation ' ' ' . '_ : - . - HP8770A

'B2RIS _
(Bit 2 Rising Edge Register) . ‘ ‘ .

.

~ Jtem Dfescrip!iun ' ] ﬂangelﬂea‘lﬁ'ctiu'ns

- Number | Represents the value of bits in the Bit 2 Event | - Otod
; Register that will be set un false-to true changes \

in the Bit 2 Stptus Register. ‘ / v

1 ' ' v )

b ‘ , |
Description' . The B2RIS command programs the Bit 2 Rising Register. Bits in the Bit 2 Event
‘ - Registerareset by changes of the corresponding bitin the Bit 2 Status Register. The Bit -
* ' 2 Rising Edge Register programs bits in the Bit 2 Evefnt Register to be true on the '
: - false-to-true (rising edge) changes in the Bit 2 Status Register. o

Y When queried ), B2RIS’réturns the current setting of 'the‘register, an ASCII decimal
integer between 0 and 3. B o . '

+

Bit 2 Rising Edge Register - R 1 .

BItZ | - e

cxternal Data Transfer Complete 'Rendy for Bus Trigger

| Vole=2 0 . Value=1

Example To enable the condition “External Data Transfer complete” to generate a Service
' Request (SRQ) when the data transfer is completed: ‘ , :
10 OUTPUT 719; “B2RIS 2" ' '
20 OUTPUT 719; “B2EN 2"
-30 OUTPUT 719; “*SRE 2”
40 END

Line 10: Sets the Bit 2 Rising Edge Register.
L . Line 20: Sets the Bit 2 Event Register enable field.
: Line 30: Sets the Status Register enable ﬁgld. ‘

To combine lines 10—30 into one program state_ment:.
OUTPUT 719; “B2RIS 2;§BZEN 2, *SRE 2" .
. i Wi

tH

T

Comments The Bﬂit 2 Rising Edge Register is set to zero at p(l>wer-up.
Related ' B2CST Programming the Status Register ‘ : v
Seclions - B2EN *SRE o , o , X
g ‘ B2EVT ‘ ‘ o .
S B2FAL C | ‘ o - . iR




1

Description

("
"
T

Example

- Comments

Related =

. Sections

t

' O‘perlniion
(Clock Divide) i ‘.
(oo )y ———>6p
ltem o Hescriplinn Hangelﬂastrlciinﬁs
Number anue by whlch sampling cluck is divided 1,2, 4,8, 16,32, 64, 128, 256

~ The CLKDIV command Seté the sémpling clock divider rate. The main sampling clock

canbe divided by any of the values hsted intheabovetable. The dwtded sampling clock
clocks all system log:c

o

'When queried (2), CLKDIV returns the current value of the clock divider rate.

The CLKDIV command allows waveform memory to be scnnned more slowly to give a

- longer memory capacity.

i To divide the sampling clock by 8:

OUTPUT 719;"CLKDIV 8”

sampling clock.

Theé following table shows how dividing the internal cI.ock nffectIS scan ti’mes. '

Oivisor ' - Sampling Rate Scan Time
1 ' 125MHz Bns .
2. .} 7. 625MHz 16 ns oo o,

w4 ‘ 31.25 MHz 32 ns
8 . 15.625 MHz 64 ns
.16 ‘ 7.812MHz" 128 ns,
32’ | 3902MHz 256 ns
64 ' 1.953 MHz . 512 ps
128 976,562 kHz 1.024 us
.- 256 - . 488.281 kHz 2.048 us

The Synthesizer has an internal low pass filter in the output path to eliminate the
sampling energy due to the sampling clock. This low pass filter has a cutoff frequency -
of 50 MHz and is optimized for use with the 125 MHz sampling clock. If the clock divider

is used, sampling energy will not be ellmmated on'the output. An external low pass ‘

. filtermay be needed to ehmmate the undesired energy near the clock frequency and its

harmonics. .
CLKSEL _ - : _
' GO . , g




Operation g | o ' , - HP8T70A"

CLKSEL | o
~ (Clock Selection) = : :

4

Al

Description The CLKSEL command selects the sampling clock source. Either internal (INT) or
o external (EXT) mode can be selected. Internal mode selects the internal 125 MHz .
' phase-locked loop source. External mode selects n user supplied external sourcein the

60 to 130 MHz range.’

1

When querted (?), CLKSEL r’etums’ the current selected clock source, eith‘er INT dr EXT.

For internal modc the mternal 125 MHz source can be. phase locked 'to either an
“internal or external 10 MHz reference. To use the internal reference, the jumper con-
‘ necting the rear panel 10 MHz REFERENCE INPUT connector to the 10 MBz REF-
v ERENCE OUTPUT 2 connector must be installed. To use an external reference, con- '
nect a 10 MHz tlmebase to the rear panel 10 MHz REFERENCE: INPUT connector,

- For extemal mode, connect an external source io SAMPLING CLOCK INPU’I‘ connec-
tor. The internal low pass filter is optimized for a 125 MHz sampling clock. Depending
.on the external clock frequency, addxtmnal filtering may be rpqmred :

Example " To select the lnternal 125 MHz samplmg clock

. OUTPUT 718, “CLKSELINT" . - B

Comments' Tf INT is selected, any mput tothe SAMPLING CLOCK INPUT must be dlswnncctcd
o to prevent bpurlous mixing products , _ ‘
Related ' CLKDIV ‘ .
-Seclions '+ . , |
3’58. . , It




HP8770A |

'Descriplion

Example

Related

. Sections

3

o *CLS
' (Clear Status Register)

v

Operatio

'The*CLS cdmmimd clears the Stétus Register and the event registers thatdriveit(that

is, the Bit 1 Event, Bit 2 Event and Event Status reglsterb) ‘This command also clears

' any pendmg messages.

"To clear the Status Regnster’ o
OUTPUT 719; “*CLS”

" BIEVT : 3

' B2EVT

ESR .
Programmmg the Status Reglster |
'STB v

359
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CMDERR D |
o ®

(Command. _Erfors)

GE—O—0
| , P . .“ ‘|.|\‘.'
f :

Deséﬂplion Command errors are generated when the Synthes:zer receives &n invalid program
command string. The error codes descnbed in Table 3-14, are the ones reported
following a CMDERR? query. .

CMDERR? returns only the first error that occurred since the Iast ttme the mstmment
was queried for command errors, Subsequent errors are not reported.

To recover from a command error, re-enter the commund string with t.he correct.
mnemonic, data type or message terminator. . o '

Program command *RST clears any command érrors.

Tabiz 3-14. Command Errars 1 of 3

Error i . -
Code Description ' Comments
. (i3 Noerror '
1] Invalid mnemonic received, o ]
' ’ 2 Undefined dntn‘ type. L ' I B datn typeb are defined by IEEE Qtd '
n ' 728: ;
‘ : 1. strings - data enclosed in quotes o
, ‘ 2. blocks - binary data in A B,C, l or v \ :
‘ R o | Lformat. . -
' o , , 3. decimal numenc -—F, -. .09, uand ‘
. . E ‘
‘ * nondecimal numeric — hex, octal, or
S ' o . binary '
' ' 5. character- A—Z7,0—9and = !
' - _{underscore) -
. , _ | Any other type of data will generate this
' : ' ) ) el'l’Df

| I _ The Synthemzer does not use string
data, although it is o defined data type. .

1 o 3 Character data is not allowed for the - S o
entered mnemonic, - ‘ *

L)

. ’
4 Character data overflow. " | The maximum nuinber of characters .
e ' " | allowed is 8, although some commands
' only allow 6. ' :
: s Invalid character token. | | Acharacter token is & word that follows

a command. For example, INT is o
character token for the CLKSEL

command. = _ » - .
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Description

~ (cont'd)

CMDERR (cont'd)

(Command Eryors)

Operation

} !

- - Table 314, Command Errars 26f3)

Error

Code Bescription Eomments
6 )} Invalid dato field separator. Use n comma to separate multiple
- arguments of o command. Use o semi-
, ' colon to separate program commnnd-;
' from ench other.
7. | Not used. ‘
8 | Not used, ‘ ; |
9 | String data not ellowed for the entered
mnemumc ! .
10 | Improper block data termination. © '
11 | Block data not allowed for enterrd
mnemynic, ‘
: )
12 . | Invalid block type. Only A, B C.TundL bluck types are’
‘ _ ’ allowed. :
13 | Non-decimal numeric data is not ' .
| allowed for the eqtercd mnemonic. .
14 Invnlid non-decimal numeric cbgrdcter. Hexidecimal nllows 0—9 and A—F; octal
' ' ; allows 0—7; binary allows 0, I und X (X
, |, = don’t care). Al other characters are
invalid.
156 | Non- decimnl numeric datn nverﬂnw. 64 bits is the maximum allowed,
. K] ' , .
16 | Invalid non-docimal numeric terminator., See Comments.
17 { B-block data field checksum error. The instrument calculates o checksum
- . | furthe data field and compares it to the
one entered.
g . .
18 | Decimal data not nllowed for the entered
mnemonic. ' )
19 | Improper deci:qul format. .
20 | Invalid declmal data terminator. ' See Comments.
, B .
- lmproper chumcu:r wnthm decimal data 'l'hc only characters allowed in o

21

field,

decun:tl data field are
+, ,.,Eade—‘Q !

1




Operation

Description

(cont'd)

Exampie ,

Comments

}-62.

S - . HP 8770A
CMDERR (cont'd)
(Command Errors) o

) . Table 3-14. Command Errors (3 of 3)

Error . ,
Code : " Description Comments
22 | Exponent overflow. ' A maximum of 3 digits are allowed for
: s " s " | exponents. ‘ v
] .
23 | Suffix not nllowed for the entered mne-
monic, '
24 | Notused. '
25 Not used. | : v , . "
: : ‘ ' . “
26 | Invalid message termination due to E
instrument being placed in talker active
state (TACS). o : L '
97 Invalid phnmcter data type character. Valid characters wre A—7Z,0—9, and _ -
- ‘ {underscore).
28 fflock length- value for C-bleck istoo . | Include the two check bytes ix; block -
small, ‘ ' lerigth ‘ ‘
.29 | Block datn CRC {cyclic redundancy
check) error.

'
1

See Example 3-5, Error Checking Program, under Programming the Status Registerin
this section. ' oo .

Command errors are caused by an error in a message unit. A message unit consists of o
header, data and a tarminator. For example, in the program command “ATTEN 20,
ATTEN is the header, 20 is the data and the semicolon () is the terminator.

Data must always be sepaiated from the header by a space. A message unit can have
multiple data elements. Multiple data elements are separated from each other by a.
comma. - R ; o - :

b

. ) ‘ \

Data can be one of four types: : v »
1. decimal numerie

*'2. non-decimal numeric
3. block
4. character.

decimal point (.) and the underscore (. ). -

' Valid decimal numeric characters are O——S,E, the plussign (-}-), the minus sign ( =), the

Non-decimal numeric data is hexidecimal, octal or bihary. Valid hexidecimal charac-

. ters are 0 through 9 and A through F. Valid characters for octal data are 0 through 7.
‘Valid characters for binary data are Q, 1 and X (for don’t care). A ) ‘

!

!
i
|

¢
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Comments

' © {cont'd)

. . Related

. Sections

'Programming the Status Reglster
. *SRE .

’ ‘ Co ‘ Operation

CMDERR (contd)
3 (Command Errors) = | : "

Block datn is a block of bmary data in one of five formats A, B C I or L.

" A-block format. =<H><A> <length 16> <data> .

B- bluck format = <#><B> <lenght 16> <data> <checksum>
C—block formnt = <#><C> <length _ 16> <data> <check byte> <check byte>

I-block format = <#><I> <data>. I blocks terminate by sendmg EOI thh the last

' data byte. ‘ T

v o

L—bldck forrrint = <H><L> <length 32> <da‘ta>' ‘

!

' Refer to Hewlett-Packard Interface Bus Remote Operatwn in thlb bectlon for a more
-detmled explanation of block data. :

Character data always starts with'an alpha Lharacter After the first character, valid '
characters ‘are A through Z, 0 through 9 /and underscore { ). ,an:d message unit
terminators are a semlcolon (,) a line feed (LF) and a data byte with I:.Ol ‘
The Status Reglster can be progmmmed 5C that. commnnd/ errors wdl gcneréte n
Servu:e Request (SRQ) , : : . e

*ESE . ' - J !’ ‘ , C
*ESR | . - ' L, ' . :

- EXERR

Hewlett—Packnrd Interface Bus Remote Operat.on |

*STB

363
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J - |

.1"‘

CoNsT

(Fill Waveform Memory File With a Cons!ant Value)

t

#~ LENGTH -—

/= DATA

Description

i

Example

Comnients

Related
Sections

364

B T T R TR e X (RaC T T LA | TR o) N PO

TR SR P AT Y

" lem - Description | ' Hangelﬁéstr:ntlnns o
‘Name ' | Waveform memory ftle name. ' | 6 characters mn:timt_t(e R
3 1 ' ' ) . . J
Number Represehts the ienglth of the file, 1to l{;l 072 ,
Number | Data vulue with whmh file is to be 0 to 4095 for sngned furmnt =2048 to
filled o . ‘ 2047 for uns:gned format.

The CONST command creates a wavei‘orm memory file :.nd fills it with a constant
value. ThlS cummand provndes a fast method to fill large blocks of memory.

To create a file named TEMP w:th 1024 elements and have every clement in TEMP be
- the decimal value 10: - . .
OUTPUT 719: “CONS’I‘ TFMP 1024, 10"

- The numbenng system (signed or unSIgned) depends on the FORMAT command

' FORMAT L —
6o . : B
WAVE ' .. \

e O TE e TN 1 A S e YA L LY ke s aren e 1 : * 3

: HP 8770A :
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DIR?SEQ = -

(Sequencer Directory)
D »O—@- »C:)

Descriplion DIR? SEQ returns the dlrectory of packets that define the current sequence. For each
' packet currently loaded in sequencer memory, three parameters are returned: ﬁle
. name, number of scans through the packet and the packet advance mode, | :

The Synthesnzer respondsto the DIR? SEQ query with an ASCII stnng contammg file
'name 1,scans |, model, ...., filenamen scans n, mode n, carriage return and line feed. If’
a packet inthe currentsequence has noname associated with it, the returned string will
contain *“******” for the name of that packet. If no packets are defined the query
returns the string ** NO PACKBTS IN SEQUENCER MEMORY"‘"

l

. Example ' To read the sequencer directory:
.+ 10DIM A$[5000}
' L 20 OUTPUT 719; “DIR? SEQ”
- 30 ENTER 719; A$
40 PRINT “SEQUENCER DIRECTORY =" A$ .

50 END
Comments The sequencer directory can have 0 to 2048 entries.
Related . GO . |
Sections - PACKET
' ’ PACLIT
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- I:ies:_':rip!ioﬁ

1

- Example

"1

‘Related
Sections

'HP 8770A

DIR? WAVE

- (Waveform Memory Named File Directory)

1

ftem , Description - Bangelﬂestrl;linns

i v ] - . .
Name - | Waveform memory file name. : 6 characters maximum

t

'/ DIR? WAVE returns an ASCI] string containing the name and length of all named

files that are currently loaded in waveform memory. The format of the string is file
name I, file length 1, file name 2, file length 2,....., filenamen, file length n, carriage,

. return.and line feed. If no files are loaded into waveform memory, the string ** NO

NAMED DATA IN WAVE MEMORY *” is returned, :

' The Synthesizer responds to thé DIR? WAIVE, <filename> qliery withan ASCll string

consisting of the file name, file length, carriage return and line feed. If the file nameis

+ ot a defined waveform memory file, execution error 47 will be generated.

To deténﬁine the length of a file nained “Chirp”:

10 DIM A$[100] |
20 OUTPUT 719; “DIR? WAVE, CHIRP”
' 30ENTER 719; A$ I
40 PRINT A = -
50 END

EXERR

GO - o ‘
WAVE . ' S '
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Deécriptilon '

Example

,Commeﬁ!s

Related
. Seclions

— L B e o W+ 0TVl o e YRR e s e e
—

Operation

EDAR .

(External Data Received)

The EDAR command programs the edge sense of the EXTERNAL DATA INPUT port
handshake line EDAR. The edges of the EDAR line mdncate when a data element can
be or has been accepted by the port. EDARHIGH programs the port tobeready for data
on the low-to-high state change. The high-to-low state change indicates that data has.

been accepted. EDAR LOW programs the port to be ready for data on the hl}_.,h to-low

state Lhange The low- to-hlgh state change indicates that data has been accepted

When queried (?), EDAR returns the currently active transntmn state of the EDAR

handshake line, either HIGH or LOW.
To set the EDAR handshake lme to be ready for dnta on the low to-h:gh transmon

OUTPUT 719 “EDAR LOW” .
Pewer-up and program com’ nand "‘RS'P set the EDAR handshake hne to LOW

If the EXTERNAL DA'I‘A INPUT port is connected to the GPIO port nf an HP 9000
Series 200 computer, make sure that the active edge sense of EDAR is the same as the

GPIO's PC’I‘L hne : _
EDV' ‘ .

*LRN
*RST

IR ' o 367
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EDV I |
(External Data Valid) | N .

EDV .

Description The EDV command programs the active edge sense of the EXTERNAL DATA INPUT .
' port handshake line EDV. The active edge causes data to be accepted by theport. EDV -~
HIGH programs the active edge on the low-to-high state change. EDV LOW programs '
r o the active edge on the high-to-low state change. : . ' ‘

‘When queried (?), EDV returns the currently active transition state of the EDV hand.

shake line, either HIGH or LOW. R
Example To set the EDV handshake line to be active on the high-to-low transition:

 OUTPUT719; “EDV LOW” _

- Comments" Power-up and program command *RST set the EDV line to low.

I the EXTERNAL DATA INPUT port is connected to the GPIO port o7 an HP 9000 .
Series 200 computer, make sure that the active edge sense of EDV is the same as the
GPIO's PFLG line, - b o J

' 1

Related " EDAR . = ‘ .
Sections . *LRN y , , 4 o )
n . *RST : , . |

t
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* . o
- . *ESE
(Event Status Register Enable)
. !
.
flem 'Description - Rziige/Reslrictions
E Number Represents value of bits in Event ‘ . Dto 255 .
' Register to be ennbled ) ‘ . A
Descripﬁohl . The *ESE command sets the Event Status Register enable field. The Event Status
. _ . Registerenable field enables bits in the Event Status Register, when true,toset bit6in
‘ the Status Register. o o o
Bits in the Event Status Rpgistef enable field are identical to bits in the Event S. ‘us
' Register. The Event Status Register enable field and the value of each bit is s1 ~n
below. ' : ' ’
- Event Status Register Enable Field
Bit8 Bit7 Bit § BItS Bit4 . Bit3 Bit 2 Bit1
Power 0 Command,| Exelcu7 0 'Query' 0 Opern:
On Error tion Error ‘ ' tion
' Error |- Complete
Value=128 | Value=64 ’anue=82 Value=16 |, Value=8 Value=4 Values=2 Value=1
When queri\ed (?), *ESE returns the current setting of the Event Status Register enable
field. o | ’ ‘ L a
‘Example To enable command and executior: errors, when they oceur, to set bit 6 of the Status, K
' Register true and generate a Service Request (SRQ): ' Lot
OUTPUT 719; “*ESE 48; *SRE 32”
Comments: The Event Stalttis Register enable field is set to ze::o at power-u‘p. _
‘Refer to Example 3-5 for an error checking program that will repert command and
execution errors when they occur. This program can be included as part of any new
. program as a debugging aid. ' ' -
Related - CMDERR
Sections *ESR B "
- EXERR - : ‘
Programming the Status Register
*OPC I ' !
_ ~ *SRE
' *STB




Operation HP 8770A
, )
' 4 *ESR
(Read Event Status Register)
(_*esR_)—»()—»(:)
Description *ESR ? returns an mtcgu' between 0and 255. The mteger represents the current vnlue of
- ‘the Event Status Register. The value of the Event Status Regxster is the sum of the
values of all the true bits, o -
. Bits in the Event Status Reg'ster when enabled, dr:ve bit 6 in the Status Reglster
The Event Status Reg.lster and the declmal value of each blt is shown below. .
| - Evenl Stalus Register
| Bi!lﬂ ‘ . BR7 Bit 6 Bits Bit 4 Bit 3 Bit2 Bit 1
Power 0 Command Execu- 0o Query 0 Opera-
On ” Error tion ‘ Error | . .. tion .
Error . , ' Complete
| Value=158 anue¥64 Value=32 | \(nlué=16 _ Value=8 Value=1 | Value=2 | | Value=]
Once abitisset, it remains set until the reglster isread. ’I’he : eglster is set to zero after 1t
_ has been read.
Example To read the current value of the Event Status Remster o
) 10 OUTPUT 719; “*ESR?” '
\ 20 ENTER 719; A
" 30 PRINT “EVENT S'I‘A’I‘US REGIS’I‘ER =" A .
40 END | - ;
F Comments' , The Event Status Reglster is set to zero at power-up Programmmg compv)\ndb *CLS
' and *RST also set the reg:ster to zero. ‘
 Refer to Examp[e 3-b for an error checking program that will report comr‘nnnd and
., execution errors when they occur. This progmm can be mcluded as part of any new
S ' programas a debuggmg aid. :
Related : *CLS -
Sections CMDERR
‘ . *ESE
EXERR .
Programming the Status Reglster
*OPC ' '
- *RST
~*SRE = . :
*STB - | ‘ ’ C .
370 -
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Desbripiibn |

0 Example

Related
Sec!ions o

EXDABT

0

(External Data Irput Abort)

Operatipn

. The EXDABT command aborts any pending EX’PERNAL DA'I‘A INPUT port. datn
transfers. . Co

To abort 2 ‘pending tmnsfer of data via the EXTERNAL DATA INPUT port
OUTPUT 719; “EXDABT* = ' .

EXDSEQ
'EXDWAYV
 EXDWM
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o dzer returns an :nteger betWeenOand 8192, "'
’I‘o determme the number ef words rernmmng to be, irnnsferred ‘
L o OUTRUT 7193*'*EanTv"-*“ e PP
20 ENTER719; 4 ' R ER R P T T ' ,
- 30 PRINT “NUMBER OF WORDS 'I’O BE 'I‘RANSP ERRED =" A
40 E.ND o

HP 8770A

EXDAT

' {External Dala .nput Query)

RN

| g i

EXDAT” returns the nvmber’ of words remmmng to be transferred through the
EXTERNAL DATA I PU'[' port.

'
.' C TR ,
i : " f -

v L -\

If data is bemg trnnsferre.d into wnvefurm memorv Lhe Syntheslzer returns an lmeger Vo
betw‘een 0'and 131 072.1F datn is being transferred into sequencer memory, the Synthes-

ll. I

: Th:s comma vl should be used pnor toi 1ssu1ng the GO command to see lf ull the dnta hdb '

been transferred R
o ‘

o
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Dgscripliow
' \ ‘ I : B
" Example .

£
]

Bt et PR e IR A s L e nd L s

: Operation
* EXDSEQ |
{External Dala'lnpqt to Sequencer Me:nory)
—LENOTH—, -

EEED)—@ ®

flem Description ‘Range/Restrictions

_ Number | Length of{data‘inl 16-bit words. |

4 to 8192 in multiples of 4

The EXDSEQ command prepares tﬁe Synthesizer to receive data from the rear parrel' o
EXTERNAL DATA INPUT port. ’I’hrs data will be placed in sequencer memory

The data must be 16-b1t. bmary srgned values between —32768 and 32767 ('I‘he FOR

MAT command has no effect on EXDSEQ data transfers.)

Executing EXDSEQ purgeb the data in sequencer memory before the new duta is
loaded. Once EXDSEQ is executed, data can be transferred into the EXTERNAL
DATA INPUT port. The External Data Input mode is automat:cally termmnted when

"the Synthesizer recewes the number of items speclﬁed ‘ o

It takes four 16-bit words to define a packet.. The data that is loaded is a Specmlly
formatted version of the packet data, Thls data can be obtained usmg the SEQUEN"
command. . SN

. The followmg example shows how to convert selquencer data to the proper format so
" that it can be returned to the Synthesizer using the EXTERNAL DATA INPUT port.

The example also shows how to send sequencer data back to the Synthpslzer using the
EXTERNAL DATA INPUT port. (In the program the Synthesmer is referred to as
AWS, for Arbitrary W aveform Synthesizer.) ‘

“The example makes the follov;mg assumptmns:

; . 1. Asequenceis currently deﬁned in sequencer memory '

. 2. Dataisbeingtransferred tothe Synthesmer from acomputer w1th aGPIO rnterface

+

and GPIO BASIC binary extension. , _ o .
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Operation HP 8770A
| EXDSEQ (cont'd) - ®
Lo -~ (Exiernal B 1a Input to Sequencer Memory)
- Example 3-6. EXDSEQ
1 |************************** EXDSEO EXHMPLE ***********)*****i************
2 CBM #Rws_adds INTEGER Hpib i ! AWS HPIB HDDRESS '
3 COM sQq- R$[163861,INTEGER Seqlt(1: 8192)
. 4 CALL. Gpio_2_seq . BN K
) END - o
8 b ’
s ¥ I ¢
8 Gpla 2 _seq: SUB Gpie, 2 seq
9 COM /Auws_add/ INTEGER Hpib\ ,
10, ‘CoM ~Qqs 93[183851 INTEGER an1(1 8192)
11 INTEGER Header _ . 1 .HOLDS "aI" ' '
12 Hpibe?1g - ' Lo 1 AWS HPIB AIDRESS
13 ' ASSIGN @Aws TO Hpib I PATH TO AWS
14 "ASSIGN #Gpio TO 12 > FORMAT UFF NDRD.rl PATH TO GPIOD C
15 ASSIGN @In TO Hpib FORMAT UFF ' * | PATH FROM RWS FORMAT OFF
16 | |
17 OUTPUT ®st;"PRCLIT?“ 1 ASK FOR bEQ DATA IN USER EDRMHT
18 . ENTER BRuws;ASs . " L | GET SEQUENCE DATA '
19 PRINT "SEQUENCE=" ,A$ | PRINT SEQUENCE
20 WRIT 3 '
21 ‘ !
22 UUTPUT @Rws'”SEOUEN? BIN" | ASK FOR SEQ DRTH IN SEQ FORMAT .
23 ON TIMEOUT ? 2 GOTO Dona I D0 NOT KNOW EXACT RMOUNT
24 ENTER @Hms,ﬂs : I GET SEQUENCER DARTRA .
25 Dene: | THE NUMBER OF PACKETS IN -THE.SEQ. e
26 OFF TIMECUT , ' IS NEEDED FOR THE EXDSEO CDMMHNDNm'“”
27 Vo ! S
28 Bytes=INT(LEN(AS)). .“Jg!lNUNBER GF BYTES RETURHED ”.uy.
29 Word count-(Bytes ZJ/Z s I NUMBER OF INTEGER. WORDS. -2 REI‘IOVEt o
30 * o !_"nI“ HEHDER FROM DRTR . T
n Packat*Nord count’4 | NUHBER oF PHCKETS IH CEOUENCER : -
3z b S
< 330 REDIM Saq1(1 Nord count) -‘“ L EXBSEO EKPECTS DHTH.SENT RS o
o 34 " t- INTEGER WORDS, et
35 DUTPUT @st'“SEOUEN? BIN"' t ASK FOR SEQUENCER DRTH IN NGRDS et
36.. ' ENTER'DIn; Haadar i,s.aqum . ‘i",PLHQE DATAIN INTEGER ARRAY. 0. @,
37... . | a-‘,' lﬂg.l SL01(*) CAN .BE SRVED DN.DIbC UR'" J“}TH.)JV
38 _ . AECTLANP f 'SENT. T0 AWS D\’ER GPIU : _ SR
.39 ‘ ' ' : fa\ ‘ A o ) .-"‘ Sl ey
+ 40 l**i!*****ii****** SEND SEOUENCER DHTH EHCK OVER GPID ai***Ja**m********‘,5Ejgwufa;
41 . ' »~‘l.' ! | it o p g et
42 UUTPUT @Rus ”EXDSEO "&VHLttword cnunt)l TELL HkSlNHHT ‘S CUNMING e
43 WRIT 1, . R T R e
49 ',,IJIJTPLIT QGpto Saqu*) END o 1 SEND SEQLENCER nmn
45" WRIT 1 7 . .
) 48 . OUTPUT .@Hus'"GD" ; . l STHRT 'SEDUENCE L
,,,4? ' REDIM Saq1(1 8192) ”; SETUP FUR NEXT TIMEnv e
48 ‘.SUBEND . ‘ o , iy

et
N \‘.‘,




' HP 8770A - o o | ' : , . Operation

.' o EXDSEQ (contd) |
y I N (External Data Input to Sequencer Memory)

N

. Comments Data is transferred into the Synthes:ze‘ using a two-wire handshake. Refer to the
Ny EDAR and EDV commands. , o ,
Related EDAR | C I o |
Sections EDV T ‘ o
EXDABT '
- EXDAT : : '
SEQUEN . v
EXDAT - '

3 .
GO '
: B 1
SEQUEN ;
‘ T ) ) ‘ o
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Operation .. o | S HP 8770A
y . o _=‘ ! o “ ! o
_.EXDWAV e

(External Data Input to Waveform Memory) ‘ R . . |

]
1

EXDWAV _}—»(GF) | name | , nunber |—a(;) o

l

ltem | o | Description ' _. - Range/Restrictions

. Name | File name in'waveform memory where incoming| 6 chamcters'muximum.
. ’ ’1 ata is to be placed '

Number . | Length of the data stri;ll'g in 16-bit words. 1to 131 072

Description The EXDWAV command prepares the Synthesizer for ih’but vi‘u__ the rear paﬁel
: EXTERNALDATA INPUT port. This data will be placed in a named file in waveform
memory. - ‘ : C ‘ o

: ~ Once the EXDWAV command is execu'ted,l d"a,ta can be transferrféd into theEXTER- ,
+ - NAL DATA INPUT port. The data is 12-bit binary. The port is 16-bits }\(ide. but the

values of the upper 4 bits of the port are ignored. = ) o

- Thenumbering convention is defined By the FORMAT command. The ullowubié range -
is —2048 to 2047 for signed data and 0 to 4095 for unsigned data. The numbering
convention in effect at the time EXDWAYV is executed is used for the transfer. S

Example = Example3-4 provides an example of loading waveform merh'ory using the EXTERNAL
‘ ‘ DATA INPUT port. " S o Lo ‘
:Corhmenls ' For the ﬁ;stest,transfefs infto waveform memory, use the uhsi_gned format option.

Data is transferred using a two-wire handshake. Refer to the EDAR and EDV
commands. ., S ' - :
Related EDAR = - o , '
Seclions . EDV . ' C Co
' S EXDABT o
EXDAT L )
FORMAT g
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- Descripiion

: Examlee

| Commentsl

Related
Sections

~ Operation

1

. EXDWM

(External Data Input to Waveform Memory) .

L gp— ST‘R;S—“ ' | L ENOTH=—

ltem' S Description o | . Hange/Restrictions

Number Starting address in waveform memory ,'I : o Dte 1O
" | where thei mcomlng block of dnta is tu be p!nced '

Number Length of the datu btnng in lh-blt wordb ) ’ o 1to 131072 .

NOTBE The sum of the aturf'.mg uadrees and the length must be less thun or equal to 131 072 '

. The EXDWM Lommand prepares the Synthesnzer for in fui via the rear panel EX’]‘ER '
'NAL DATA INPUT port. This data w111 be placed in the specified address location i in

waveform memory.

- | t
i ' 1

. Once the EXDWM command is executed datu can be transferred intothe EXTE RNAL |
~ DATAINPUT port. Thedata is 12-bit binary. The portis 16 blts wrde but the values of.
the upper 4 bits of the port are 1gnored ‘

The numbermg conventmn is defined by the FORMA’I‘ command. The aliowablerange

is —2048, to 2047 for signed data and 0 to 4095 for unsigned data. The numbermg S
_Lonventmn in effect at the tlme EXDWM is executed is used for the tranbfer X

To tmnsfer data into waveform memory usmg the EX’]‘ERNAL DA’I‘A INPU’I‘ port

10 INTEGER A (0:1023), 1 S . '
20 ASSIGN @Cpio TO 12; FORMAT OFF, WORD Lo .

- 30 OUTPUT 719; “EXDABT; PURGE BOTH"” ,

- .40 OUTPUT 719; “EXDWM 0, 1024"” o
50 FOR I=0TO 1023 ,
60 A(D=I*2
70 NEXTI S
80 OUTPUT @Gpio; A()
90 OUTPUT 719; “PACLITO 1, AUTO; GO"
100 END :

" This example is similar to Example 3-4. The only difference is thnt lines 40 and 90 use
.«commands that require addresses mstead of file names. Example 3-4 explnms this

program m more detail. : ) n
Forthe fastest transfers into waveform mernory, use the unsigned format op* un
Data is transferred using a twu-w:re handshake. Refer to the ELAR m.d EDV

-commands. _ _
EDAR | o " EXDAT
EDV . . - FORMAT

EXDABT A GO
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" Operation ., . HP 8770A
. ! (Execu!ion -.rrors) K RN
Descripjlioh’ +'Execution errors are genemted whcn the' Synthes:zer cannot execute a compand
B * _because a parameter is out of range. The error codes deSCl'lbl‘d in Table 3-15 are
S returned followmg an EXERR? query
f:" . i
. 4_/ g EXERR" returns only the first error that occurred since the last time the 1nstrumen£
’ _ : was quened for execution errors. Subsequent erTors are lgnored

- To recover from an executmn error re-enter the command strmg with the con fct

parameters. Refer to thd detailed description of the commnnd ltsted in the Command
column for addmonal information on parameter ranges.

Program commnnd "'RS'I‘ clears any execut:on £rTors.

Tah[e 3-15. *Execution Errors (I of 4)

Error - .
.| Code: Command ' Description
0 | . ' No error | n
1 _ BL_KMOV . Starting address out of range ‘
' 2 | BLKMOV E:’bck length value qut; Iof'. cange }
.| 3 | BLKMOV | Source block length too large
. . 4 BLKMO'\’, Destination address out of range -
""" s 5 | BLEMOV Destination block length too latge |
6 N Not useci . . |
7 - CLKDIk\.f‘ : Dij\ride number eptered is out of range or iﬁvulid.
' 8 | MUXSEL - Entered value is out of range. See Section VIII, Seruice.
o 9 | PEEK.X. Entered uddrecscd value is out of range. See Section VIII; Service. ,
T POKE.X ' ‘ “
' IIIO ' PEEK.W/L | Entered address refcrs to ano. .d address boundary. See Section VIII
POKB.W/L - | Service
| Ill POKE.B/W/ b Entered data pciut ir ioo ln;'ge. See Section VIII, Scrvice
| 12 ISEQUE’N lBlock t’rahsferl does not conthiu an even n_umber of byteu.
I 3| SEQ‘UEN Entered dota is out.. of range |

378
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H: 1,' v ' . M - I-':l “', o i ;.l -.‘,'- i (. 1. \ Vbl X , I'»“ . i
o R ~HP 3770& i W ch A B ‘,~.;) J" | Operation
v "rf ‘I il . ’I I ' r Ax \"r. [ i’f-' ! f F\!.’ . “"., l\|‘ e ‘|’ ! S ' ' . N :
' Ao R A EIE " ' {l IR 2 h . \ ' L
ol ' “ <) '.‘I{' ’ T 'f‘"'l!j"’} [N 1 i,: 1 .'r,‘\ l IJ[ ) :

’l' ; ‘ st ot ‘;.. : ; .
i LA }J-EXERR.\(cont’d) | o

) ! ! ;'J |l}’v o \ /
L . SR LTI A ;’h; A '/ ‘-"(Execution Errors)’ ) | !
' ‘!J .Iﬁ." .‘ iIl " -" I A ""‘.,‘ :',.ll : ""l ‘424".' ‘-)” .‘JIJ" ! i ! ‘. ! K . i
Ty e ' Lo PR .‘!j,} it ' ' | .
sk Descriplibn ,J\ Ly i /-. Tahleals Excnminn E.tnrs 120!4] g | C
S¥ L (conbd) i, e - 1
b il "‘ ;i, ‘ ‘\ A S ! :E'inr} . J"-:.“;.’ ! “'!‘ N .' 1o ‘ RS . -
St b Sode "Cummmdl Cat Yy Uescripliqm .
) SR VR O IR | T nat o : ‘ ;
LT R T T - ) N
R LY & * L1 \ 14,‘ .,EQUEN D&{a recnrd overﬂow ) o . '
SR |_."f| ' ‘ ‘Ii" SRR K . l b
.“;.3-- _ BT . 15' SEQUEN Datar.?cnrdmnotmultxpleo“ ' oo ;
Lo i , ! “. e ' 'l'h_'\ . ‘ . ]r i v )
) Vo C : . !
o . o 116 SEQUEN?' ' No sequence currently defined - T |
- . . _— :.\‘ . ‘ 1 . ‘= ' ' i . \ .
o . ‘i) T nre| - '1| Not used
H , i ] . ! ‘ ' | ' I} ]
o ST P ol 20 WMEM Starting address value out of range £
. ! ] " ‘|’ o . . " B ' . ! .
g L N 21 [ | Not used
' ' ' ' ' ..I ' ' I ‘ ' i I '
R P 22.]. WMEM | Data overflow ' - '
‘) o : - ' : L } J
Wb o )23 WMEM .. | Waveform data value out of range
1 B ’ : L

o o " N IL WMEM Bloék data transfer does not cb’ntéin even number of byiés ‘

. T 't‘ . | Notused -+ o : B
, - : ' ‘ - y oo )

I | 26 \WMEM? - Starti;ng address value out nf“rnn;;e ¥ |
R | 27 ‘;\WME‘M? Length valve out of range |
o ' o 28 WMEM? Déﬁﬁéd dﬁta block too‘l‘argql ;
" | 2 |\ pACKET |Sequencermemoryfan . L
o ||, racur o ! S
2 o o . 30 P@CLI-T " | Defined pgcket length t‘oollnrge -, o o |
) . I; -' o | l, f8r PACLlIT , | Packet starting address out of range | )

I 32 PACLIT Packet length value is out of range R ' ‘ )

_ o ] PACKET | Packetscan velueisoutof range
o - : ' PACLIT | ‘ o

» , ‘ . | L2 ' PACKET .Length is teo small. Need at least 344 elements per packet.
" o . r g - PACLIT ' ' B

. |35 PACKET Wavéségmeni length is too small. Mustbe\2.5ﬁlelemehtz';. :
pacLIT | . . |

. o e " PACLIT Packetstar'taddress‘is“nﬁtaniultipléof&'1 . ’ ‘

S o 319




Operation. Co o """ HP 8770A J L
- : - EXERR (cont'd) S .
: . r{Executlion Errors) FRSTE y
. . 3 ‘ . I \I. | ‘ . i . ‘ j- | ) ‘
Description : ; " Table 3-15: Execution Errors (3 of 4) ;
(cont'd) . -
T B L0 A\ ' o |
Code |  Command - Description 1
37 PACKET | Wave segment is not a multiple of 8. ' ' ;
. PACLIT B ' | y :
- | a8 |- PA\CLIT? .No pnc.k‘e;ts are cull'reﬁtl_v} defined . \
1! n ’ o . e - ' ) . \lf ' r . II
39 | ATTEN .dB value out of range S . | c,
‘ : P ‘ g ' ' !
H 40 All}commnnds Invalid mnemonic'formnt S L ol 5 :
' . A ! \ ' I !
; 41 PEEK Address field contams a "don't care” character See Sect:on VIII,
! , § POKE Serwce . : .
AT wo ! ' o ' : l'“_
! 42 | ._"‘PpKE ! Data field contains a “don’t care” chnmcter See' Sectmn VIII Semce S
\ ' . I "‘:' L v ‘1.5 Soh ST
o 43 | MARKADD Enu-rqd address value is out of mnge . _ A
t 1 A N ) . ‘ e ) o
1 ' . ‘ I : . "":‘
44 |' BIEN Entered ,bit enable ﬁe]d isoutof range - o o ER
0 | " BIFAL | L L o y
. . : .f BIRIs , b T . . K ! AN ) " . .
" 45 B2EN Entered bit: enable field is out of range - C , i ‘ R
, 'B2FAL . S o R ;
‘ \ B2RIS ! ! ' ! , TR ‘ , Yo ! ' :
AN ‘ B b ' o At
‘ 46 *ESE | Entered bit enable held :s out of range L " 3]
‘ , *PER g ' X
‘ I . '*SRE ¢ ;| 2 R
! ! N V . ‘ . ’ .. : ' ‘ t )
f 47 .t , General | 'File name not defined ' : . :
H ! ‘ ' . e o ! ' ! v . ‘ . ‘ . ' I ! 1.1 K
48 General | Name directory is full ) o N
. ‘ . ' ST .
49 Not, usn.ad. : ! ‘ ) !
50 General File narhe field cont.nins’ more than 6 characters or is a reserved name
' T (Reserved namesareASCIl BIN, WAVE, SLQ BOTH.) [N '
B 51 GO . No packets are currently defined ' B
ME R o S I ' v
v ]; fx. 1 62 [ EXDSEQ Data block length is out of range o " RN
% ] , ! : .
i\ | 58| EXDSEQ | Data block length mnotamulhple of 4 | R
" \ : . P o
1) : ‘ R \ ‘ . . .
f |‘| 54 EXDWM | Startmg address is m.t ofrange i ' .
. )
| )
11"




) -~ HP 8770A . K Operation
1 = o ' "!p:.;,' . ' .
o W EXERR (cont d) ‘
o S (Execution Errors) '
R e Lo o ‘ ,
[ - Description™., - . . ' y Tahle 3-15. Execuliun Errors (4 of 4)
v {contd) ‘o : - —T* -
G Ty v L Em’r - v '
‘ oo l:nde . Command u\‘ Bescriplinn
; , R .
- L = e ‘
o ' ] 55 EXDWM ! Block length is out of range: - )
. § S
- e o 1 b6 o EXDWM Def' ned ‘block is too large ;.j\
' RS BRI B A
" e i w87 E EDAR \‘ A Hnndshake control lme sense cannot be chnnged whlle EXTERNAL
. . ‘ ' D) EDV ' : DATA INPUT port :s active L .
) . ! - L o ) ‘; [ ¥ o 1 II-i ;
; ‘ ‘ 7] 58 -,‘ . SINPQ ! P or Qi :s out of range ' S
, ; , i “;' jf : s ' N !
| S -'smgQ v Rath/Q>05 :
it "”\ ! T i ! ' " ;J' i .
too i 6(:) 1 { SlNAPQ [ X Entered length Q. is not a multiple of B The length value was trun-
i . _ i R D r.ated to bf; a multxple of 8. L i
‘ S N o .‘-’ ) o y! ‘
' e . Coa | eryfy TSTRY Entercd test number is out of range. See 'gectlon VIII, %rvu:o.
S _ . : ' q2 _ “'ICON‘ST‘ . IData blpcl: length is out of range "
. : U i EXDWAV ‘3. | i
i f I Ll le‘ . lJ ) 3 v J ! \’ ‘ I ’ ' '
: RE ' RS ' ; 63 o i CONST‘ * { Data lillock is too large for current waveform memory free space
’ S ) ' EXDWAY R ‘ :
[ ' ; .' : ! . , “',: . ! ot
s : . ; Y . ‘ . I
1 o s B4 CONST . Constant data \;nlne is out of range’ - " :
ne L ll'll gl f Dt L " o P | - N | ,
oty ! ‘| 65 WAVEAP f Defined file name is not the last file entered Ee
KR , ' o S I o ' .
‘ _l- I " ' 66 ‘.LRNDIR" n‘ Incoming directory learn block is too long . SR
‘ - ’ a4 _ S W 1 !
B RS ' A4 67 |’ LRND!R"'l ‘Incoming directory learn block is too small - b
C ’ N E P R : L . 3 |
§ ‘J ‘fj / Vs |  SCALE". .Scnle factor is out of range . -
; ! 31 o FR ' !
4y -"lu- [EAN ' . ) b . o
; ‘ o 69 lGeneral ‘ N]lc.'re than one query vgil._hin n message record
" v . N ’: ! L, . . ' V o 1
P it ! ' i
! ']> L . ' ‘ . N IS . ’\l
Comments 'Refer to Example 3-5 for an error checking program that will report command al}d
| - ' executmn errors when they | occur. This program can be mcluded as part of any new
8 b ‘ program as a debugging aid. 5 ‘ o : ;
e o - — .‘ - | ‘ : ' ‘H'.
/ ' S ‘ Lo o ot o
C ) ' ) . R B l ’ I . | . . ‘ |
R N - EREY LR
w_ e e e e e e e e - ey VR
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" roRmaT o
- @

o o (Waveform Memory Numbering Format)

o . ((FORMAT )—

Descripiion The FORMAT command select.s the - numbenng convent:on for data traanerred .
C to/from wa\reform memory ' .

Each element in wavcform memory lS represented by a 12-bit computer word. The

y Synthesizer’s interna! dizital-to-analog converter (DAC) converts this word to one of o
i 4096 different amplitude levels. The FGRMAT command determines how the Synthes-
3 ' izer interprets the data. FORMAT SIGN values i range from —2048 to 2047 FORMAT
Sy Y UNSIGN values range from 0 to 4095. : )

VN When quened("), FORMATretumsltscurrentstatus,ertherSIGN orUNSIGN inan -
AN ASCII string. LR . ' '

Eiérnple' b . | ’l‘o select slgned format for data transfers to and from waveform memory: : . -
‘ ” OUTPUT 719‘ “FORMAT SIGN”
(:Ialal.'llll;lentsﬂ _Only data to or from waveform memory can have e:ther numoenng system Data toor
i " from the sequenwr memory is always s:gned o ‘ . .
- ;.__“ " , - Slgn selecte two u! complement fo 1) cmd Lnsrgn selects strmght binary welghtmg L

| i',." Power—up and program command *PS‘I‘ set FORMAT to UNSIGN

Relsted ~  EXDWAV .

Seclions © - EXDWM ' / e _— .
. WAVE C :
g .- WMEM . | ' .
! , I A . Do oo k
." ' ' ‘ !l K o i
L l". | F 'I ‘
. i
by .
h‘=_ I
ll‘yls.. A
1 "3‘, . I
r r
y o \ ' . . .
. [} )
\"1‘. ’ . . | ) | ‘! ,
1 . o
'
y ; { ! . .
) : . , f
i ' i
' . b ’ ' . )
382, o : - . ;
‘- ! " , 0

. Operation L ;o . HP8TMA

.. . *PER- - ®
: ) S (Parallel Poll Enable) o . '

i
“n'!‘ - i

| RO L p— ™  — ~



HP 8770A

' Desbription

' ' Example
!
- Comments

, Related
Secilions

The GEN command generates 2°12.5 MHz sine wave. This command mmulateb fhe
‘executmn of the following commands in the order listed: -

* To generate a 12 5 MHz s:ne wave

GO L ~
'PACKET S

' . . ‘ ‘ o ' Operation
(Gener_ale_ a Sine Wave)

~_GEN () Lo

Lo

*RST .
SINPQ TEMP,100,1000
PACKET TEMP,LAUTO
- GO

OUTPU'P 719 “GEN” .

The sine wave is stored in waveform memory ina file named TEMP.

*RST . . .
SINPQ , o ' ! |
WAVE ¥ o | - b
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Description

Example

Comments

Related
Seclions
y

y

BLKMOVE -

[onhe

- . N, \.{HP 8770A
W
, , (L . ] | ]J B f
, , ) ' ! o 1 ’5 \
' . GO | A \
' ! ! ] - 1
: : ‘ : N .f‘ " 1
L H ' . v R‘a \!‘ ,
. o \ T v'\‘ , ;
y
The GO command starts, the sequencer runmng at the fir rst\ packet, in sequencer
merory. \; \ _ N \ '.
. ' . . | K v 5 ) ‘
To start the sequencer runmng o . " \‘l\ " \ ,
! BN ' \ , ' :
! . v b
OU'I‘PUT 719; “GO" . o | e \
' . ‘l ' | \ \
. A'sequence must be loaded in sequencer memory pnor to issuing the GO cnmmand '
-Othermse execution error 51 is generated. _ ‘ \ W \ ';‘ Vo
o : AR
The GO command aborts any pending query : 0

The GO command has no effect on the OUTPUT command Ifthe OUTPUT command
is set to OFF when the Synthesizer receives the GO command the output from the RF

' OUTPUT connector will be 0 Vde.

The following commands, when executed , stop the sequencer The GO command must

be issued to restart the sequencer

# "

EXDWM SEQUEN =\
CLKDIV . GEN SEQUEN? - =
‘CONST LRENDIR SINPQ
DIR?SEQ " . PACKET ' WAVE -
DIR? WAV, ~ PACLIT WAVE? .
EXDSEQ - PACLIT? "WAVEAP ,
EXDWAV PURGE WMEM
T SCALE - WMEM? .
EXERR.
- PACKET/
PACLIT:,

o stop i




, FE . . ¥ - - . . . . ‘ , " . . , o
. HPBTI0A i S ... 70 7 Operation
.l' H . B ) ' ' ‘ . . - A] .

. . T : } T | ' '
® " . . . MDN .
L , Y "' (identification) . .

E . ) . .o ',
: i ! ' ! ' ' '
" . , vl . .
| : : ' o . . . |
. : f

' Deﬁcﬁption , *IDN?identifies the Synthesizer's model nu'nberand firmware 9ersmn Inresponseto .
" the *IDN? query, the Syntheslzer returns the followmg stnnﬂ , Co
. HPBTI0A,0X.XX <CR><LF with EOI> ’ x
- HP is the manufacturer. 8770A is the model number 0is alwnys 0 and X XX is the
L - firmware version number. CR is carriage’ return, LF is Ime feed and EOI is
o _ end or-ldennfy ‘ ‘ .
) ‘ . ‘.\ o s \ - oo I . ) v ‘
L Example . Todetermine the instrumgnt’s firmware version: ,
i . ’ ‘ L : . )i ' l
K - 10 OUTPUT 719; “*IDN?” t
' "\ . , 20 ENTER 719; A o o '

‘ ‘ N .-, S0 PRINT “INSTRUMENTIS"; A$ ' .

o Lo 40END \ S =
R \ L
\\ 1 1
_ b '
o \ a
0 | , ,
1 I . 3
i " | /
t
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.- Operation

Descripiion

1

'R
. ‘Commenls

i Related
‘Sections

The fol!owmg exght instrument settings are captured by learn mode: '

. ATTEN <dB>;CLKDIV <intéger>;CLKSEL <INT/EXT>: MARKADD <address>: '

'ATTEN , o | . S
', 'EDAR . - | | o : | B

CLKDIV |
. FORMAT, o | | | |

- N Vo HPSTIOA
! . \. "\, ! ‘:’ . ‘ |- .
- * A : '}\ ) ‘)\“: ‘ v . . . .
LRN % - * @
. (Learn Mode) ‘ Y a ‘
L o Ch ! '
(R )—»(—() -
' . ! \\ \‘ \\\ ;
v . v

|

In response to a *LRN? query, the Synthesizer sends out an ASCII string contammg
eight instrument settings. These settmgs can be stored in a string variable in computer -,
memory or on a disc. When this string is returned to the Syntheslzer the mstrument o
settings change to the returned values T \ .

' | . . ' |
ATTEN - : P . . - -
CLKDIV, | g ' S ;

CLKSEL - | .

MARKADD ..

FORMAT - | . ’ ‘ S

“OUTPUT . ' o o R

EDV . S S .

EDAR ' . -

Data is sent in an ASCII character string The format of the string is shown below,

A

FORMAT <SIGN/UNSIGN>; OUTPUT <ON/OFF>; EDV <HIGH/LOW> EDAR
<HIGH/ LOW> <CR> <LF w:th EOI> B

S
iy

'I‘o save the current Synthesxzer settmgs for future use

10 DIM AS[130] ' .

20 OUTPUT 719;**LRN?”, L .

~30ENTER719;A3 ' : ;

40END \ T : o ,

To retum the settmgs to the Synthesxzer‘

OUTPUT 7 19; A$

v ! ‘

No wnveform or sequencer memory data is seni in the learn string.

EDV
CLKSEL

MARKADD | N ' . ~ o ‘
OUTPUT | o o o -
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- A ‘ Loy - ' ‘ Operation
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"~ LRNDR

BRI (Learn Di;e'éiorv) o

(LRNDIR )

LRNDIR?, in conjunctio'nlw.i_th WMEM?, SEQUEN? ax'ld *LRN?, p‘rqvides a way to
save all the information in the Synthesizer's memory. S .
' \ ) . v

3

In response to the LRNDIR? 'guery. the Synthesizer outputs a message containing its -

" current waveform memory file directory. The message is in the form of A-block data .
with a fixed length of 14 028 data bytes. (Be sure to dimension an array for 14032 bytes ‘

‘because #, A, and 2 length,bytes sre alsc sent in the message.)

' Information obtained from the LRNDIIII? command is returned to the instrument by

using the LRNDIR co:nmand. | ‘

. Example 3-3, Copying Synthesizer Memory to Disc and Copying Disc to Synthesizer |

Memory, uses LRNDIR. Refer to thesubroutine “COPY DIRECTORY FROM AWSTO

- DISC (Dir _to _disc)” for-an example of LRNDIR?. Refer to the subroutine “COPY,
. DIRECTORY FROM DISC TO AWS (Dir _to _aws)” for n’P example of LRNDIR.

If data was stored in waveform memory by address instead of by file name, there is no
file directory. Therefore, LRNDIR? is not needed to save the contents of the Synthesiz-
er's memory. Only WMEM? (for waveform memory data), SEQUEN?.(for sequencer
data) and *LRN (for hardware settings) need be used. , I

To read the file directory, use the query DIR? WAVE: | -

DIRZWAVE =~ - !
GO K ; -

*LRN

SEQUEN = .
WMEM - »

B TE N g e

' . .
et e e L T TR .
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. o (Set Address Marker by Address) SR

!

Item ' Description ' - ; Bange/ﬂeslrloljnns |

Number Represents an address in waveform memory -’ ' 0to 131071
' - r ) ‘ . n v

Description The MARKADD command sets the nddress marker to a specrf' ed nddress in wavefm‘m
- memory Whenever the specified waveform memory address oceurs, a TTL level pulse
is output on the rear panel EQUAL ADDRESS connector. The pulse is h:gh for a ,

minimum of 8 x (1/sampling clock).

When queried (?), MARKADD returns the waveform memory address of the mnrker ;
settmg ' , -
 Example - "l‘ocreatenramp of 1024 e]ementsand set themarkeratm:dpomton theramp(address , .
s ' bl12) ‘ ‘
10 INTEGER A(1:1024) |
20 OUTPUT 719;*RST” . ' L , ‘
30 FORI=1TO 1024 ' ‘ : .
40 A()=I . : : : o v
- . .50 NEXTI o o C v
: ) 60 OUTPUT 719;*WMEM 0,”;A(*) ' '
) .- .70 OUTPUT 719;“PACLIT 0, 1024, 64, AUTO" :
- 80 OUTPUT 719;*“MARKADD 512" , ‘ o
90 OUTPUT 719;“GO” ' -
100 END :

Line 20: Resets Syntheslzer to'default’ parameters
Lines 30—50: Creates data array.

. Line 60: Loads the data array into waveform memory, startmg from address 0
Line 70: Creates a sequence of cne packet. - -
Line 80: Sets address marker to address 512
Line 90: Starts sequencer running,.

Comments Only addresses that are multiples of 8 are valid. Other addresses are truncated to the
: : nearest multiple of 8. For example, the command string OUTPUT 719; “MARKADD

- 130" sets the marker to 128, the nearest mu]tlple of 8. The query MARKADD" returns '
‘ ﬁ . the truncated value, 128. ]

L]

no Power-up and pmgram command *RST set MARKADD to 0 N ' b " ‘
Related”  PACLIT WMEM . N B
Sections . *RST . S - _ | r




Describtlon |

y

' Helated_
Se’c!ions

v s b etk it

\
f

MARKER
{Set Address Marker by File Name)

numberﬂ

‘Operatioh

' Fm-“

Range/Restrictians |

address of the file

named file,
Must be 2 multlplc of 8

Jem Description |
- Name Waveform memory file name 6 charncters maximum -
" Number Represents added offset from the starting ‘ 0 to the length of the

I

The MARKER command sets the address marker to the start addreas of a named

waveform memory file, plus offset. The added offset must bea multiple of eight. Offsets

that are not multlples of eight are truncated to the nearest multiple of elght

)

Whenever the stnrtmg address plus offset of the specified waveform memory file

pulse is hlgh for a m:mmum of 8x (l/samphng clock)

To create a sme wave and set the address marker at the midr, ,Jomt of the "nne wave;

H 10 OUTPLT 719 “*RST” .

20 OUTPUT\719;"SINPQ FREQI I, 1024”

30 OUTPUT 719;"PACKET FREQ], 64, AUTO”
40 OUTPUT 719;*MARKER FREQI 512” '
50 OUTPUT 719;“GO”
60 END

‘'Line 10: Réaets ayntheslzer to default parameters :
Line 20: Creates sine wave consisting of 1 eycle of 1024 elements ana stores the data in
' waveform memory file FREQ1. - ‘

Line 30: Creates sequence of one packet.

.:|- ' i

’
]

. occurs,a TTLlevel pulse isoutput on the EQUAL ADDRESS rear panel connector The

Line 40:'Sets address marker to 512 elements from the starting address of wnveform
memory file FREQ1. ‘
Line 50: Starts sequencer running. .

'PACKET
. WAVE .




Operation’

v

* o HP 8TT0A

.1" o I:. . *opc

(Operation Complete) - ' :

Desériplion 'l'he *OPC commnnd setsthe operatmn comp]ete blt (bit 1) in the Event Status Reglster
‘ © . true. .
' When quened ('7). l"OPC always returns a “1” and setsbit 1 inthe EventStatus Register
. true.
Example ‘To genernte an SRQ to mdlcate when the Synthes:zer has executed o string of
‘ ‘ "commands Ny o
IO OuUTPUT 719 “"‘ESE I;*SRE 3"
’ 20 OUTPUT 719;“GEN; CLKDIV 1 ATTEN o;*oPC” -
: 30 END | N _ : |
o Lme 10 Sets Event Status Register and Status Register enable fi elds.
: Lme 20: Sends "DPC as the last command in a string of commands fo indicate when the
. / Synthesizer hns executed the commands
Re!'ated : / *ESE v B o : e
Sections '/ *ESR . ' e ’ S
' ;| *SRE _ ‘ - ' '
. / *STB !
/ . ’
i' , '

3-90
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. HP B770A .

. Example

.

- Comments

" Related
‘Sections

Nt i
! ¥

If the sequencer is not runniné, t
output is on or off.

he output isat0 _Vdc, regardless of th

Operation

. The OUTPUT command turns the Synthesizqr;é RF output either on oroff, Tﬁfniné the
. RF output off puts the output to 0 Vdec. Turning the output off, however, does not stop
~ the sequencer. : e -

)

e Wheiher ‘the .

When cfueri‘ed (?), OUTPUT returns an ASCI}I's,t'ring containing the current setting,

either ON or OFF.

on
WL

To'turn the RF output off:

" OUTPUT 719; “OUTPUT OFF”

#

3

- When OUTPUT OFF is selected, the RF output is not floating.

_Power-up and program command *RST get the OUTPUT to ON.

"ATTEN =
o ATEN

srop - .

[

.!'.

a_mez
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PACKET

(Create Packet Using File Names)

' HP8T70A'

Cfem | - ﬂucr!pllun'

3

rh i

fAange/Restriclions

t N'nm:e‘ i Deﬁnes waveform memory file s name that

o S o Ithe sequencer ahould access for this pncket.

form memory !'ile

o

o Number’ Defines the number of passes through the wave-

\
ol

o

6 characters maximum
e

N

1 to'65 536 for AUTO mode .

0 to 65 535 for EXT nnd
BUS modes :

) ba \ ’ ' Cy

i

‘Description The PACKET command defines one or more packets forthecurrent sequence. This new i
J " packetis appended to any other packets that may have been defined since a “PURGE

SEQ” or "PURGE BOTH” command was recelved by the Synthesxzer A maximum of .

2048 packets can be defined."

9 ey There ai¢ three ways to.exit a packet and advance to the next paoket in a sequence

e o automaticaily (AUTO), external tngger(EX’I’) or HP-IB trigger (BUS) For AUTO the.
t sequencer continues fo the next packet in the sequence after,the speclf' ed number of .

‘scans has occurred. For EXT trigger, a user-provided trigger exits the packeL Two

I i .~ packet advince TTL control lines are provided on the rear panel: READY OUTPUT
v * .+ andTRIGGERINPUT, When the READY OUTPUT goes TTL high, it informs the user
' ' . that the TRIGGERINPUT is actlve. Ifthe TRIGGER INPUTi is then pulsed high for at
S Y least'25 ns the sequencer. exits the packet at the end of the current scan. (TRIGGER
' " INPUTIis posxtwe—edge sensitive.) For BUS trigger, the packet exits at the end of the

’ Synthesizer. ;'

LI ) o

Example .~ Vo create two packets: :
L vt 10 0UTPUT 719; “"‘RST" '

W , "+ . 20OUTPUT 719;“SINPQ FREQI, 1, 1024 SINPQ FREQ2 2, 1024”
. 300UTPUT 719;*PACKET FREQL, 0, BUS, FREQ2 10, AUTO"

", . 400UTPUT719GO” _
o -,:". ‘”' 50END:) ;_- ‘ ’ h.

Vo
P.

~ For both the EXT and BUS tnggers, the number of scans is 1ndefimte However, the
scan perameter must be present in the HP-IB command statement. .

1
S

)

current scan only when the HP-1B command “ADVSEQ™ has been recewed by the
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. Wave segment Iength rust be a multlple of 8.

. Mlmmum packet length (wave segment length x scans) must be.

3 .i ) , ' ‘l';?:j‘ ; “ Vo .‘
! " !
‘] “Related v
R - )

Operation

'PACKET (contd)
'(Create Packet Using File Names) '~

Lme 10: Reésets Synthes:zer to default parameters.
- Line 20: Creates two wave segments FREQ] and FREQ1, and stores the data in
) waveform memory

Line 30: Creates sequence of two packets, In the first packet wave segment FREQI is
scanned indefinitely until the Synthesizer receives the ADVSEQ command.
Thesequencer then advarices to the next packet. In thesecond packet, FREQ2
is scar:ned 10 times and then the sequencer automahcally returns to the first

»  packet in the sequence. . '. : '

- Line 40: Starts the sequencer mnnmg

A packet can only be buxlt if the named waveform menory file nlready exists. Be sure

all wa-.mform data is loaded before the packets are deﬁned :

PACKET and PACLIT commands should not be mtermlxed ina sequence '

Remmders '
. ® Minimum length of a named wave segment must he 56 elements.

344 elements ' /
'ADVSEQ '
DIR? SEQ _ o . |
jGO . , . K Al

PACLIT
WAVE

393

L]

]




Operation © -~ | ‘ - o o | HP 8770A

v PACLIT e
. . ' ', (Create Packet Using Addresses) /; | o . |
i |‘ L 1 . ) . " K . s

v i i : . 1 - [ L o
N T

L — ‘ —() /ll‘ - .i'

.

S

i

[ . “ .

Ve } \ ’! i

y . - —
y o item ¥ Dascription o Range/Resirictions
PR ' : S . - .
: Numl:,ogr Represents starting address in waveform 0 to 131 064.
' ~ memory that sequencer should access for this Must be multiple of 8.
- ‘ . packet. N '
oy e ; " \ '
- Number . { Represents length of data (number of elements) | 56 to 131 072. "
N .| in waveform memory that seguencer should Must be n multiple of 8 ,
packet. ' ‘
N u‘niber Répresents' riumber of passes through the ‘ 1 to 65 536 for AUTO ,
specified data in waveform memory. | mode; 0 to 65536 for EXT :
oo . L and BUS modes. - o |
Descrlplidn . 'The PACLIT command defines one or more packets for the current sequence, This new ’

' packet is appended to any cther packets that may have been defined since a “PURGE
. SEQ” or “PURGE BOTH"” command was received by the Synthesizer. A maximum of
’ 2048 packets can be defined. Co — '

* There are three ways to exit a packet and advance to the next packet in a sequence:
, ‘automatically (AUTO), external trigger (EXT) or HP-IB trigger (BUS). For AUTO, the
| ‘ ~ sequencer continues to the next packet in the list after the specified number of scans
"' hae occurred. For EXT trigger, a user-provided trigger exits the packet. Two packet
~ . " advance TTL control lines are provided on the rear- panel: READY OUTPUT and
. TRIGGER INPUT. When the READY OUTPUT goes TTL high, it informs the user
~-that the TRIGGERINPUT is active. If the TRIGGER INPUT is then pulsed high forat
least 25 ns the sequencer exits the packet at the end of the current scph.‘ (TRIGGER -
"+ INPUTis positive-edge sensitive,) For BUS trigger, the packet exits altheendof the . o
current scan only when the HP-IB command “ADVSEQ” has been received by the '
- Synthesizer. R P ‘ : S

[
Gy i I

" . When queried (?), PACLIT returns four parametéré that define the existing équence: ‘ . _ -
R . start address, length of packet, number of scans, and mode for packet advance. The - . 3
- returned values are formatted in an ASCII string and are returned in the order they + - v

‘were received. ‘ ‘ e L
Y ' . o . . . s : ' o

394 - * S o
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Example

Related
. .Sections

i

Comments _ |

' Tocreatea packet using address loeations to define the wave segment:

- ' S . Operatioh

PACLIT (cont’d)

(Create Packet Using Addresses)

10 INTEGER A(1:1024) DI
20 OUTPUT 719;“*RST” L e
", 30FORI=1TO 1024 '
40 A(D=I , , ‘
50 NEXT 1 ‘ I
60 OUTPUT 719;*WMEM 0,”; A("‘) \ L
270 OUTPUT 719;“PACLIT 0, 1024 64, AUTO” _ ‘
80 OUTPUT 719; “GO" o R
/90 END ' , : ' i : : : :
Line 20: Resets Synthesizer to default parameters
Lines 30—50: Creates data array. ‘

' , Line 60: Loads the data array into waveform memory, starting from address 0.
- Line70: Creates packet. A wave segment beginning at address 0, 1024 elements long, is

.scanned 64 times before the sequencer automatically advances to the next
packet in the sequence. . ' !
Line 80 Starts sequencer runmng b _ ‘
The PACLIT command literally def' ines the waveform memory wave segment usinga
start address and length whereas the PACKET command uses file names. The PAC-

+ LIT command is useful when data was loaded 1nto ‘waveform memory using a start

address rather than a file name. - : | ;{ . . L
i } . !

' PACKET and PACLIT commands ahould not be irltermixed ina aequence

For both the EXT and BUS tnggers, the numiber of scans is indefinite, However the

‘scan parameter must be present in the HP IB ¢command statement

Remmders ‘ :
*. Wave segment length must have at least 56 elements and be be a multlple ‘
of 8.

. Minimum pacltet length (\lva\l.re seément length x scans) must be 344 elements.

ADVSEQ

GO’

"PACKET

WMEM

395
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‘Description

HP 8770A

*PER | : . ‘ “.I ‘ )

(Paraliel Poll Enable) ]

1
' Hem ’ Description ) + Range/Restsictions .
1 J ! J 1 1 .
lN‘umber Represents value of bits in the Status 0 to 255
‘ " | Register being enabled. - - ;

; Synthesizer‘t‘o res
, 'S respons

o ~ PanllslPoll EnableField :

'f'he *PER commarid enables bits in ‘the."Status Regirter, when true, to cause the
. { pond affirmatively to a varallel poll. The logic sense of the Synthesiz-
€ to a parallel poll is determined by the system controller, o

o b ! . :

. i : : ‘
Bits in the Parallel Poll enable field are logically ANDed with bits in the Status
Register. If the resuit is one, the Synthesizer will respond affirmatively on its assigned .

bit when parallel polled. o o

The i’arallel Poll enable field and the decimal \ralue of _each. bit are showln i)elow.

Bit7

Bit6 Bit5 Bit 4 ai3 gitz Bit)

, Ré’qt;ire

Service

' Hardware
Errors

Message 0 0 Operating
" Conditions

|  Events
Available R

4Value=128

Value=64

Value=1

Valué'=4 "Vulue--'z

! i

anulp;f-f .Valllie#B '

. Value=32

Example

396

To determine the value to entefr for the *PER command, add the decimal value of each

bit that is being enabled. k

]

“When queried (?), *PER retlirﬁé the éurrgpt setting of tlhe parallel poll enabl_e field.

. To configure the Synthesizer.to respond to a pai'allél poll with positive-true logic on
HP-IB data line DIO3 when bit 7 (Require Service) in the Strius Register is true:

20 OUTPUT 719; “*PER 64”
30 END S

10 PARALLEL POLL CONFIGURE 719;10 .
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¢. . Example
.. {contd)
‘Cbmments

' Related
‘ Sec!ion;

" *SRE

Operation

- *PER (contd) |

(Parallel Poll Enable) Lo

Lme 10: Configures the logic sense and data lme on whmh Synthes:zer wﬂl respond toa
parallel poll. , i ’
Line 20: Sets Parallel Poll enable field. ’ ‘

At rower-up the Parallel Poll enable field is set to zero.

- BIEN

B2EN
*ESE
Programming the Status Reg:ster

)

. . -
R b A L > ke el | fa AL Sl I K e L '
sk i ¢




. Operation

Description

t

Comments

Related |
Sections

-WMEMI ' \. . ' K . Lo

HP 8770A

ftem .0 Descripion ., "'  Range/Restrictions

+ Name Represents a named waveform memory file. . & characters maximum
! ' ot N .

The PURGE command can purge data in sequencer memory, both sequencer memory
and the entire waveform memory or a specified waveform mernory file.

To purge a waveform memory ﬁlg named SINX: U

OUTPUT 719; “PURGE WAVE, SINX” A" o
When purging waveform memory files using the PURGE WnVE <ﬁle name> com-
mand, the new free space can be used for new data f' les.

" PURGE BOTH is executed at power-up and by progra_m_mmg command *RST.

i

EXDSEQ = - - -

'EXDWAV : L A

EXDWM

GO

PACKET | - '
PACLIT . 5
*RST . .

WAVE o

'
. . i
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The *RST command resets the Synthesizer to the default parameters shown in Table '

~ 3-16. Note that the Synthesizer executes a PURGE BOTH command prior to setting the

default values.

Table 3-16. Reset Conditions

Parameler Default Value
ATTEN 0dB . B
BIEVT 0

" B2EVT : 0
.CLKDIV 1
CLKSEL INT
CMDERR 0
EDAR . LOW
- EDV LOW |
*ESR 0
EXDABT' -
EXERR 0
FORMAT UNSIGN
* MARKADD 0o . ‘ ‘
MUXSEL 255 {See Section VII1, Service)
OouUTPUT ON (The sequencer is not running.
: Output=0V)
PURGE BOTH
*STB 0

o set the Synthesizer to a known state:

. QUTPUT 719; **RST”
ATTEN EXDABT
BIEVT EXERR ..
B2EVT FORMAT
CLKDIV | MARKADD
CLKSEL , ' OUTPUT
CMDERR : PURGE
EDAR *STB
EDV : .

*ESR

+
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S~ scAE .
b, ' “@ |

tem | _ ne#crlntlun .  Range/Restrictions

. - - -
Name Name of waveform memory file to be scaled.. 6 characters maximum

‘Number | Represents scale factor. A floating point number, 1.00000 to 0.01000.
: | . ‘ © ' ['Any digits below the 10-5
' S ! | .| position areignored. |/,

¥ . '

| 1‘4‘ .

Description The SCALE command scales a named wave segment By ascalefactor. The scale factor
is the percentage by which the wave segment is-to be reduced. The scale facter can

range from 1.0 to 0.01, The wave segment canonly be reducec! in power; it ca{lx'mpt be

scaled up. .
'Example . To generate a sine wave and then reduce it by 50%: ‘ '
T 10 OUTPUT 719; “GEN” ! o I

e 20 OUTPUT 719; “SCALE TEMP, 5" - C o

C 30 OUTPUT 719; “GO” . P |
|  40END .. | C | x

Line 10: Generates a 12.5 MHz sine wave, stores waveform data in waveform memory
N file TEMP, and starts sequencer. ‘ ’ '
Line 20: Scales TEMP by 50%. - o .
Line 30: Starts sequencer so that scaled waveform can be viewed cx an external piece of
‘ test equipment, such as an oscilloscope. o

Comments To reduce a wave segment by dB rather than percent, use the following equation ™
- calculate the scale factor: : : y

Scale Factor = 10-»20 L
where x is the value in dB by which the wave segment is to be reduced.

. , } ’ L
It is suggested that the SCALE command not be used in place of the output attenuator

to reduce the signal power. SCALE is intended to be used for precision attenuation in

‘ *differential amplitude applications. For example, to reduce a unity amplitude sine

W wave by (.01 dB, scale by the factor 0.99884. To reducethe samewaveby0.1dB, scaleit
by 0.98855. , : . N .

The precision by which a wave segment can be scaled is a function of its amplitude. A
sine wave at —40 dBm will not scale as Precisely as one at 0 dBm. For waves between

+10 and ~1G'dBm the precision of the scale is within 0.01 dB from ideal.

Related ATTEN

Seclions' . . GO o . ;
T WAVE : R L ’
3-100 N ,

i
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Operation

Déscriplion

Example '

Comments

H

Related
Sections

3102

" |Check Bytes| Two bytes containing the remainder from ; ' )

' SEQUEN:

" packet.

‘ HP 8770A

SEQUEN (cdnt’d) e o

(Load Sequencer Memory)

tem ') " Bessriplion }Hangelﬂeslriciinns”

Number | ASCII, decimal number. Representsa * | —32 768 to 32 767. Data
, waveform data element. items must be separated
) I ' . from cach other by a
comma. '

Length | 16-bit (for A, B, and C blocks) or 32 bit (for L . _
. blocks) unsigned binary integer. Specifies o
‘number of data bytes to follow. Includes ‘
checksum for B-block data field and check bytes
| for Q—block datn field.

Data Byte | 8-bit byte represeniing sequencer data.

Checksum | This single byte is the negativé of the modulo
, 256 check sum of the data bytes. It does not
incliude the length bytes.

division of the date byte stream by th‘g CRCI16 ' R
. |

]
Forward polynomial.

" The SEQUEN cofhmand loads sequencer memory with data. This command is used fn

conjunction with the SEQUEN? query. The sequencer data is formatted to contain all
the necessary parameters to define the sequence. We recommend: that instead of
building the data array, qbtain the data by using the SEQUEN? command.

SEQUEN? reads ASCII decimal or 16-bit binary data from the Synthesizer's sequencer
memory. The sequencer memory contains four formatted, 16-bit words per packet. The
four words contain a formatted version of the start address, length, scan, and packet
advance mode variables. "

The current sequence consists of a number of packets. The returned data string will be

" four times the number of packetsin thec srrent sequencein length. Forexample, if five

packets are defined in the current sequence, 20 16-bit words will be returned if the

' sequencer memory isread in binary. Likewise, 20 decimal values will be returned if the

sequencer memory is read in ASCIL: - 4 ‘ 3 ‘
Exnhplp 33, Copyiné Synthesizer Merlm')ry to Disc and Copying Disc to Synthesizér
Memory, uses SEQUEN and SEQUEN?. Refertothe subroutine “CCPY SEQUENCER
DATA TO DISC (Seq_to_disc)” for an example of SEQUEN?. Refer to the subroutine
“COPY SEQUENCER DATA FROM DISC TO AWS (Seq_to.aws)” for an example of

The FORMAT command has no ef(v:ct on data in s:equencer memory.

'Each packet requires 8 bytes of in! nrrﬁation. In block binary form;lS bytes per packet

must be sent. In ASCII decimal integer form, four 16-bit integers must be sent per

' Refer to Data In'put under HP-IB Remote Operation in this section for a discussion of

1

‘block binary data transfers. _ . K

GO | .+ PACLIT
PACKET |

v
’ .t
'




HP 8770A -

G- O—[m= G F >0 >0

i

Description

- Example

Contments

Related

* Sections

* as Q: 64 to Qmax and P: 1 to Qmax/2.5

"PACKET ' =

Operation

. sINPQ L

(Compute Sine Wave) .

. , . ;

item R | Descriptian ‘ i Banglﬂesirictiuns
y Nume Waveform memory file name that conatins the | 6 characters maximum
sine datn. '
i P | Represents number of cycles. Lo 0to Q/25. Integeronly.
Q Represeats number of elements . 64 to 131 064. Must be o
‘ S multiple of 8,

[

' ‘The SINPQ command computes a 12-bit, sine wave. This waee will be etorect in wave-

form memory as a named file, The user spec1ﬁes the cycles (P) and total number of
elements (Q). The frequency of the sine wave is Felock (P/Q) where Fclock is the
effective sampling rate of the DAC data input. /

" The actual sine function computed and stored in waveform mem‘ory is '

INT{2047 x SIN(2Pi(P/Q) x [)+2048
whereI ranges from 0 to Q-1 and Pi=3. 1415926 ‘ .
This yxelds a peak to-peak sine wave with —1 to +1 volts range at the RF output,

This function only computes and stores the 12-b1t sine data. The user must def’ ine a
sequence that uses the sme data file name. ‘ —

To generate a sine wave with one cycle of 1024 elements and to store the datn m file
SINX:
© 10 0UTPUT 719; “SINPQ SINX 1, 1024" B
/20 OUTPUT 719; “PACKET stx 24, AUTO Go” | S
30END o g /\

. Line 10: Creates and stores sine wave data in waveform memory file SINX. /
Lme 20 Creates packet usmg SiNX and starts sequencer runn:ng o ;

ﬂ

| The values of P and Q are used to obtain the' rational value (P/Q) e;mctly As Q

increases, more values of P arelegal value and more frequencies are available. Usmg a
smaller Q, iowever, saves wnveform memory. The frequency step resolutwn ofthesine
waveis not constant becaus: hoth P and Q are variables. If a Qmax is selected then the
number of different sine frequencies available may be closely approximated by

Qmax2 i . - . I o
B

] i
'

This function computes at a rate of 25 000 sine points per second.

1
' ). ] . ]
. 1 )

GO . :

- 3103
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*SRE

(Sralus Register Enable}

tem | " Descriptior Range/Restsictions

Number Represents value of bits in Status Register

0to 255 ,
being enabled. . .

1

The "‘SRE command sets the enable field for the Status Reglster

. Bits in the Status Regtster are loglcal]y ANDed with the corre.-,pondmg b:ts in the
enable field. If the result is one, bit 7 ls set true and a Semce Request (SRQ) is
generated.

| When queried (?),*SRE returns the current settmg of the Status Reglster en nble fi eld v

The decxmal value of each bit in the Status Reglster enab]e field is shown below.’

, ' Slalus Register Enable Field

/B8 BT BR6: | BS | B4 | B3 Bit 2 Bt
J 0 'Require Events Message 0 1 o0 Operating | Hardware
/ ' Service ‘Available Conditions’ Errors
‘Value=128 | Value=64 Value=32 Va!ue=16 Value=8 "Value=4 Va!ue=2 Valye=1 . |
Example ., To enable hardware errors to generate an SRQ (that is, set bit 7 true):
! . H
OUTPUT 719;**SRE 1”
Comments Bits that have not been enabled by the *SRE command cannot generate a semce
, request, regardless of whether or not they are true.
The Status Register enable field is set to zero at power-up.
" Refer to Example 3-5 for an error checking program where command and execution
.., errors generate an SRQ when they deeur.
Related BIEN
Sections BIEVT L : '
B2EN : ‘ ; '

3104

B2EVT

*ESE

*ESR

Programmmg the Status Regrster
"‘STB




Programming the Status Reglster

*SRE

L

HP 8770A - ‘ ‘Operation
, *STB ; : '
(Read Status Register) .
: D—0
Description *STB? quenes the Synthesnzer for the current value of the Status Reglster
| g ‘The Synthesizer returns a value between 0 and 255 repreaentmg the valueof blts in the
Status Register that are true. : :
 'The dec:mal value of each bit in the Status Reglster is shown below , '
| Slalus ﬂegisler :
Bit 8 S Bu7 Bit6 [ BIS . Bit4 " Bit3 Bitz . Bit)
0 Require Events Message 0 -0 Operating | Hardware
! Service ' Available ‘ Conditions Errors
Value=128 'Value=6_4 V,Vn‘li:e=32 /| ‘Value=16 | Value=8| ', Value=4 Value=2 |  Value=1l
: "Eiample - To read the Status Reg:ster' - '
' , 10 OUTPUT 719; “*STR?” .
- 20 ENTER 719; A
' 30 PRINT “STATUS REGISTER = A
40 END |
Comments 'The *STB? command reads thé Status Register but doeé not clear any bits, if they are
o ‘ set.. S : o
Power-up, and program command "¢IS set the Statﬁs Register to zero,
. Related B1EN
Sections BIEVT
B2EN .
', B2EVT ‘
‘ *CLS '
*ESE , ‘
*ESR '




:
'

‘Example '!_ 'Io stop thesequencer

'" beissued to restart the sequencer. . . | ‘ }
. BLKMOVE = EXDWM , - . . .SEQUEN ‘
. CLKDIV " GEN ' SEQUEN?
.. CONST = . LRNDIR « -, SINPQ
v DIR?SEQ -~ . . PACKET . . WAVE .
© . DIRRWAV ' L PACLIT . . WAVE? C
EXDSEQ PACLIT? © . WAVEAP .
! EXDWAV - PURGE | WMEM .
o o ~ SCALE, ’ WMEM?
Related GO T | ,
Sections . OUTPUT , . ‘ '
' PACKET | o
PACLIT - |
|
3106 s

Operation . [ | o ' HP8TI0A
| e osTOP
Ll o . (Stop Sequencer) . - |
. ' !')'.. "t ot ' . ) ' "

i
'

; Descripfion ‘ . The STOP comtnand stops the sequencer at the current packet if the sequencer was'

runm.ng The' RF output goes to 0 Vde - !

| ]

. A
1 4 I' 1

 OUTPUT TI; “sToP”

. ¥ . I
. Comments Both the STOP and OU'I‘PUT OFF commands set the RF output to0 Vdc. However, the

-"STOP comnmand stops the sequencer, whereas the OUTPUT OFF command does not.

* The fol!owmg commands, when executed stop the sequencer. The GO cnmmand must

'
[ .
'

A

"l'

1
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WAVE (cont’d)

+ (Load Waveform Memory Using File Names)

1
i
'

" HP8770A"

“item

ﬂescripl[un '

Range/Restriclions 7

Name |

Number:

L
Length

Data Byfe

Checksum

A

|Check Bytes

Waveform memory file name where data is to be
placed. '

ASCII, declmal number Representsawnveform
data element. C '

16-bit (for A, B und C blocks) or 32 bit (for L. - '
blocks) unsigned binary integer. Specifies
number of data bytes to follow. Includes check-
sum for B-block data field and check byt.es for C-
block data fie]d

16-bit byte of data representmg a waveform deta
element.

This single Byte contains the negative of modulo
256 check sum: of the data bytes. It does not
include the length bytes.

Two bytes contmmng the remamderl‘from div-
ision of the data byte stream by the CRC16 For-
ward polynomxal .

| separated from each other

!
!
!

0 to 4095, unsigned format;
—2048 to 2047, signed for-
mat. Numbers must be

6 characters meximum |’

by a comma
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® R | WAVE (contd)
w ' (Load Waveform Méemory Using File Names)
Desd:rip!ionl .. The WAVE command loads wuveform memory with ciata. The data is placed into the
‘ 5 - gpecified file name. | o »
5 Thelength of the data string defines thelength of thefile. Before the file can be used in
the PACKLET command as part of a sequence, its length musthaveatleast 56 elements
and be a multiple of eight. - : '

The data can be either ASCII detimal or block binary: |

When queried (7}, WAVE returns the contents of a specified waveform memory file. The
data can beread in either ASCII decimal or 16-bit binary form. If the ASCIl optionis '
selected, the returned data values|will have comma separators. If the binary option is
.. gelected, the first two bytes returned are #1 (represented by binary characters) followed .
J , * by 16-bit binary integers, representing waveform data elements. The last byte is sent
" : with EOL Thus, if this were read ihto a 16-bit integer array the first number would be
} 9033, which represents #1. The 903 should be removed orignored if the array is treated ,
o as data. The 9033 should reninin the first numberin the array ifthe arrayis being sent
v back to the Synthesizer. L ' ‘ ‘

' | ‘
Example Toload ASCII data into a waveform memory file named RAMP and then usethisdata
o " in a sequence: " . : \ -
10 INTEGER A (1:1024), I * , ' ‘
20 FOR I=1 TC 1024 Co t '

)

30 A(D=1
. L 40 NEXT ! o
: . 50 QUTPUT T19; “PURGE BOTH”

, : . 60 OQUTPUT 719; “WAVE RAMP,”; A(*) y
S ‘ 70 OUTPUT 719; “PACKET RAMP 1, AUTO;GO”
- 80 END ‘ S \

‘ ' Line 10: Dimensions integef array A and declares integer variable I.
x _ Lines 20—40: Creates data array. .
Line 50; Purges both waveform and sequencer memory.

v

Line 60: Creates waveform memory file RAMP and loads it with data array. |

1

Line 70: Creates sequence of 1 packetusing wave segment RAMP and startssequencer.

P : ~ To load 'the'ar';ajr into‘awaveform memory as binary data, replaée line 60 with the
) following: ‘ Lo _—

OUTPUT 719 USING “#, K, 1024(W)”; “WAVE RAMP, #I", A (), END

Cbmmenls Block binary trm:gfers lcfad,faster than ASCII transfers. oy

. The numbering convention for daih t'Fansferred'to and from'wavef;)r'm memory is
... determined by the FORMAT c'omman“d‘.‘ .

i Related FORMAT

Sections . ' GO : T
. PACKET ' ' o
\ ‘ ' " WAVEAP -
’ 3109
WhW‘“T”W’M’WM;v‘;~fw.,.,...‘;*._.,.,..‘.H N } i . o J:
7 ]
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" Operation

&>

'~ WAVEAP
(Append Waveform Data) .

HP 8770A

F——TATA=—
. name ’G- —Fl number'! ‘ P@
' & y BLOCK DATA ‘
® Yofpete
@->lergmnt»{ests Hofhse ] >
Y
. © g 1575 g (365 g
+@-«:DL el
@ gl >(Fw). -
liem I]uctipllnn ‘ Hange/ﬂismcﬂuns
Name Waveform memory file name where data is to be | 6 characters maximum .
' placed. Must be the last file that was loaded. C '
Number | ASCII, declmnl number Represents a waveform 0 to 4095, unsigned format;
data element. ' ~2048 to 2047, signed for-
) mat. Numbers mnst be
separated from each other
‘| by a comma .
Length | 16bit (for A, B and C blocks) or 32 bit (for L
' { blocks) unsigned binary integer. Specifies !
) number of data bytes to follow. Includes check
sum for B-block data field and check bytes fnr C- ‘
block data field. N
Data Byte | 16-bit byte of dat.a representmg a waveform data
- element.
"Checksum | This single byte cbnt.ams the négatwe of modulo .
256 check sum of the data bytes. It does not :
mclude the length bytes o .
Two bytes containing the remamder from div- L

- |Check Bytes

ision of the data byte stream by the CRCI6 For-
ward po!ynomlal :
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Operation '

WAVEAP (cont'd)
(Append Waveform Data)

Describlion ‘ . The WAVEAP command appends waveform data to the last named file that was -
, loaded into waveform memory. |

‘Example To create a waveform where a sine wave is loaded into waveform memory and then
additional data is appended to the wave segment

Lme 10: Dimensions integer array A and declares mteger vanable I

10 INTEGER A (1:2048), I
20 FOR I=1 TO 2048
30 A=I

40NEXTI S -

50 OUTPUT 719; “PURGE SEQ”

- 60 OUTPUT 719; “SINPQ FREQ, 10, 1000”

70 OUTPUT 719; “WAVEAP FREQ,”; A("Y)” . .
80 OUTPUT 719; "PACKET FREQ, 1, AUTO;GO” . .
90 END | .

-1

' Lines 20—40: Creates data array.
Line 50: Purges sequencer memory. ‘
Line 60: Generates a sine wave and stores the data in a file named FREQ. .
Line 70: Appends data array to FREQ

;! Line 80: (‘reates a sequence and starts sequencar runrung

Al

. ' Comments Thls command is useful whmever adata download is hmlted in length, for example,
due to array dimension hmxts : ,

“'The numbering convention for data transferred to and from waveform memory is -

determined by the FORMAT command

Related FORMAT -
Sections GO
PACKET

t
1
s .
———_——-____.._ ————
_____________________-— — v




Uperation g ,' J o | ' HP 8770A

D ~ WMEM . | |
. ' (Load Waveform Memory Using Addresses) ' .
T ms'\r o DATA e,

. >0
. ' | 4B.OCKDATA N
| (A) > fote . > )
- - be ] g v g
| oW L A ey | N I




- HP 8770A

'
1

y

. ll |
1

Description

Example

1

Operation
S WMEM |
(Load Waveform Memory Using Addresses)

¥ 1

‘ltem | Descripticn Range/Restrictions

Checksum | This single byte contniné the negative of modulo

|Check Bytes| Two bytes mﬁtaihing the remainder from div-

Waveform memory file nume where data is to be | 6 characters maximum
placed. '

ASCII, decimal number. Represents n waveform | 0 to 4095, unsigned format;
data element. " | —2048 to 2047, sigr:ed for-
mat. Numbers must be

‘ ‘ ‘ : S " | separated from each other
by a comma

Name

" Number

16-bit {for A, B and C blocks) or 32 bit (for L.
blocks) unsigned binary integer. Specifies
number of data bytes to follow. Includes check-
sum for B-block data field and check bytes for C- :
block data field. | . . ,

Length '

Data Byte 16-bit byte of data representing a wa‘vefprm data| |

element.

256 check sum of the data bytes. It does not
include the length byte‘s.

ision of the data byte stream by the CRC!6 For-

ward polynomial.

The WMEM command loads waveform lr'lemor‘y with data. The data iz placed in an
unnamed record. The data can be either ASCII decimal or block binary.

When queried (?), WMEM returns the data in waveform memory. Dataisread fromthe
starting address for the length of words. The Synthesizer can send this data in either
ASCIH decimal or 16-bit binary. If the ASCII option isselected, the returned data values
will have comma separators. Ifthe binary optionisselected, thefirst two bytes returned
are #1I (represented by binary characters) followed by 16-bit binary integers, represent-
ing waveform data elements. The last byte is sent with EOI. Thus, if this were read into
a 16-bit integer array the first number would be 9033, which represents #1. The 9033
should be removed or ignored if the array is treated as data. The 9033 should remain the
first number in the array if thc array is being sent back to the Synthesizer.

‘To load ASCII data into waveform memory and then use this‘dntg in a sequence: '

10 INTEGER A (1:1024), I -
20 FOR I=1 TO 1024 - .
© 30 AMD=I
40 NEXT I o |
50 OUTPUT 719; “PURGE BOTH” . S
60 OUTPUT 719; “WMEM 0,”; A(*) | | o
70 OUTPUT 719; “PACLIT 0, 1024, 64, AUTO; GO” - -
80 END - j R

o e remyeret e re prace Tty s Yron s " w2 o . . - '
e B S L, B L T L U s A T I e 05 b
— —
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"clommenls

Related
Seclions

3114

W ‘ . b : HP 8770A
)f } ' ; '

WMEM (cont’d) a
(Load Waveform Memory Using Addresses) '

" Line 10: Dimensions integer array A and declares lnteger vanab‘e I.
. Lines 20—40: Creates data array.

Line 50: Purges both waveform and sequencer memory.

. Line 60: Loads the data array into waveform memory, starting from address 0.

Line 70: Creates a sequence of one packet and starts sequencer.

To enter the data into waveform memory in bmary rather than ASCII, repluce line 60
with the following: - _ '

OUTPUT 719 USING “¥#, K, 1024(W)"; “WMEM 0, #1”, A(*, END

This command should be used when the usér wants to work dlrectly w1th waveform
memory and not refer to it by file names. ' .

For elther the binary or the ASCII option, the returned data values can be slgned or
unsxgned Refer to the FORMAT command.

Block bmary transfers load faster than ASCII transfers. -
FORMAT o | |

GO

PACLIT

WAVE |
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4-1. INTRODUCTION

The procedures in this section test the nlectrical .

performance of the Arbitrary Waveform Synthe-
sizer using the specificaticns of Table 1-1 as per-
formance standards. All tests can be performed
without access to the interior of the instrument.
Where equipment and time is limited, such as
On-Site testmg, certain tests and equipment can
be ehmmated ' The performance tests are sepa-
rated mto threb dnfferent categones

Abhrevialed Performance Test

e Operational Verification — this test provides a
quick check of the major warranted specifica-
tions. It requires less time and equipment than

performed after normal repairs, for incoming
unspectmn or used after On-Site repmrs

Scheduled Calibralion ! L

. Performance Test -— thls test provides ussur—_

ance that the instrument meets all its war-
ranted specifications and performs its non-

- warranted functional checks. A Performance

Test Record is prov;ded to record, the test
results. This test requires more time and equip-
ment than Operation Verification in order to

achieve its higher confi dence level, and hence. '

may not be available On- Site. For On-Site

avmlablhty contact your nearest. Hewlett-

- Packard Sales Offi ice.

o Automaied Performance Test — automated per-

formance tests can save test time and ‘provide '

‘consistent test procedures from mstrument to
instrument. Automated performance test soft-
ware and manuals for specific Hewlett—PacLard
computers are ordered separately from your
nearest Hewlett-Packard Sales Office. For your

convenience, a tab has been’ provided in the .

" Operating and Service manual to add the Auto-
* mated Performance Test procedures,

-4-2. EQUIPMENT REQUIRED

Equipm'ent‘reqmred for the Performance Tests or
' Operation Verification is listed in Table 1-3,
Recommended Test Equipment. Any equlpment

that satisfies the critical specifi lcutions given in

. SECTIONIV
'+ . PERFORMANCE TESTS

the full performance tests. This test should be ‘

/ ‘ Performance Tests

the table may be substituted for the recommended
models except where noted. All of the tests '
require the use of an HP-IB compatible controller
to control the Synthesizer. Program code listings
in HP BASIC are provided. Some of the pro-
grams, however, may have to be modified if a
controller other than the one recommetided is
used.,

!

4-3. PERFORMANCE TESTRECORD :

" Results of Operation Verification and the Per-

formance Tests may be recorded in Tables 4.2

and 4-3 respectively. These tables are located at

the end of this section and list all of the tested
specifications and their acceptable limits. Resuits
recorded at incnming inspection can be used for
comparison in permdlc maintenance, trouble-
shootmg and after repairs or adjustmentb ,

4-4. CALIBRATIQN CYCLE

This instrument requires periodic verification of
performance. Depending on the use and environ-

mental conditions, the instrument should be .
checked using the performanqe tests at least once

a year. In the case where a Hewlett-Packard auto-
mated performance test is available, the auto-
mated version may be substituted for the man-
ual performance test in this manual. o

o F

4-5. ABBREVIATED PERFORMANCE
TEST {OPERATION VER!FICATION)

This test provides a quick check of the major.
warranted’ spectﬁcat:ons It rcqmres less time
and equipment than the’'full performance tests.
This test should be performed after normal
repairs, for i mcomlng inspection or used after
On-Site repairs. It will provide a 90% confi dence
level that the instrument meets its specifications’

- and functmnal checks. Perform the tests in the
"order given and record the data in Table 4.2

Operation Verification Test Record or inthe data

~ spaces provided within the test procedures. .

1

' - NOTE
If the performance tests are to be con-
-sidered valid, the following cond:ttons
must be met:

4-1

I
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i ' '

ABBREVIATED PERFORMANCE TEST
(OPERATION VERIFICATION) (cont'd) .

The Synthes:zer must heve g 15 minute
warm-up period to'allow the internal
10 MHz reference osc:llator to stabilize.

It is assumed that the person perform-

ing the tests understands how to use
the specified test equipment. Equipment
settings, other than those for the Syn-

theszzer, are stated in general terms. It

is also assumed that the person per-

forming the tests will supply whatever

cables, connectors and adapters are.

necessary. - ‘

Preliminary Set-Up

1.

into the controller. This' program is used to .
sel, dlfferent frequencies and output levels

2

Connect an HP-IB compatible controller to
the Synthesxzer s rear panel HP-IB connector.
.. Load the test program, shown in Flgure 4-1,

‘needed dunng the performance tests.

" After loading the program store iton cassette

or d:sc for future use.

;. Y NOTE
! Thzsprogmm lzstmg s in HP technical
BASIC. If. you hnve any other control-
ler, you will 'need to change the pro-
gram to your controller’s operatmg
language. ’ .

HP 8770A

When transposing the program to other
controller languages, ‘the symbol “1” ¥
represents the “REM” statement in ;
BASIC. Remarks follow the “'I"” symbol. /
Remarks need not be entered for the/
program to run and are for documenta-
tion only.

3. "The program will allow you to control the

Synthesizer to output several different sine
waves with the following frequencies and

levels:
Vo Test Program Selections
Sine wave .
Frequencies | - Qutput Lgvels

100 kHz '| With the Synthesizer attenuator set
1MHz | to0dB, output of all sine waves will
10MHz | typically be +10 dBm +1.0 dB.
" 25MHz | Attenuation can then be selected in .
30MHz | therangeof0 to 110 dB in 10dB
50 MHz | steps.

1
b

Since the. Synthesuzer has no manual contmls
thls program will make it relatively easy to set

the Synthesizer to any of the test conditions

needed during the pgrformance I.est.s

e
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: : . Performance Tests

A 100 1 (REM) IF USER ENTERS 'THEW GOTO FREQUENCY ROUTINE ‘
119 ) (REH} IF. 2 THEN GOTO ATTENUATION RGUTINE : oy

B !

(REM) HP B770R IEST PROGRAM

1"

20 ' (REM) FILF NAME"AWS" ‘

30 a-ouuonb'n----ooo-i-o--o-bupuuonunn---nqnanﬁoblhhubnu.igsu

4@ ) (REM) CLEAR'THE DISPLAY AND DISPLAY ENTER MESSAGE g d

5@ CLEAR @ DISP & QISP “EMIER A} OR 7 -THEN PRESS ENTER" '

F@ DISP @ DISP ")'r SET FREQUENCY™ B DISP "7 = SET ATTENUATION" ' : :
70 DISP B DISP “CHOOSE ONE";, : ' .
BO INPUT A o ‘

9@ | Itl.hhl.ll.l.l.lll'b.Dbllll.lll.ll.illlllllllbbl..lllllhlll

122 'IF A=t THEN GOTO 270

]30 I I.Illl.‘b”.llblllllI.lllII‘l..l.ibb!ihl.lll.llllllllllilb.
14Q | CHANGE ﬂTTENUﬁTlGN ROUF!NE . ‘
145 CLEAR ‘ o . o

150 DISP @ DISP

“ENTER ﬂl’TENUﬁTIUN DESIRED THEN PRESS ENIEH"

IE@ DISP @ DISP
170 DISP "ENTER
182 DISP @ DIGP

“YOUR CHOICES ARE @,
702 T0 EXIT*

‘0, 20, UP 10 110 in 10 0B STEPSY

.'

'
' !

' 330 IF C=5@ THEN GOTO 550 ‘ : ‘ : .

. 519 QUTPUT 713 t"SIPPD SINR, 160 B@O" L G{JTD 56@

419 ¢ Al LAt A L L E T Y ST Y Y Y T

540 1 _ S

“WHICH DO YOU CHOOSE*; ‘ ;
1:[ X0 B LU : ’ :
200 INPUT B ) ' - A '
Z1@ IF B«200 THEN.GOTO 5@ ‘ /

220" IF B OR B>110 THEN B-;nusnm-m /

232 AS="ATIEN "BVALSIE)

240 OUTPUT 718 iAS

245 Disp '-nnsnpmwu IN oB SET FOR "8

250 GOTO 150 |

262 ) IiilllllllillilDIIllblI.IDIII!.l!ll.l.lll.l...bil.III.II
270 | (REM) RUUTINE-TO SET THE FREQ ‘
275 CLERR - : '

280 DISP © DISP "ENTER .1, 1, 10, 25, 30, OR 60 THEN PRESS  ENTER"
232 DISP “ENTER @ T0 Exn" , :
30@ DISP @ DISP “CHOOSE ONE": : : ’
310 I4PUT € _

3ze ) - . o

330 | (REM) EVALUATE "C” AND GOTO srmeyeur TO SET CORRECT FREGUENCY .

348 IF C=.1 THEN GOTO 450 , ' .
35@ IF C=) THEN GOTC 470 . -

36@ IF C-1@ THEN GOTO 430

370 IF C=25 THEN GOTO 510 ‘ ,
380 IF =30 THEN GOTO 530 ;

429 IF C«@ THEN GOTO 50

420 1 (REM) USING THE SYNTHESIZER *SINPQ®.COMMAND A SINE UAVE,IS PRODUCED
439 | (REM) EACH STATENENT PRODUCES A DIFFERENT FREQUENCY SINE'UAVE

450 QUTRUT TH3 5T SINA,8.10000" © GOTO 560

+70 :)umur 719 ;“SINPO SINA,B,1000" & GOTO S60 . . . ' S
:s:g c:mwurl'ns "SINPQ SINA,Bd sao" @ GOTO 560 L | . '

se t !
532 ouTPUT 7I9 $“SINPQ SINA, 192,800 @ GOTD 56@

55@ OUTPUT 719 ;”SINPQ SINR,320,800" S : ,
560 OUTPUT 719 ;"PACKET SINA, I,AUTO” & OUTPUT 'ns ;"50" S .
565 DISP. "FREQUENCY IN MHz SET To * G . L

57 60TO 2680

560 | . -

59¢ END 4 : ' : v

Figure 4-1. Test Program Listing

+
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OPERATION VERIFICATION o

4-6. OPERATION VERIFICATION o

Paramaters Checked . Performance Limits : | _Conditions
Power-Up Piagnostic - - Pass/Fail On-Power-Up
10 MHz REFERENGE OUTPUT | - -
Output Level ' >1 volt peak-to-peak, >0dBm
HF GUTPUT LEVEL ) '
1 Catput Voltage L >1 volt peak-to-peak,
Perk Output Power . S . N
. Stendard: 500 Qutput #+10dBm + 0.25dB Into 00}
o Option 002: 750 Output +8.24 dBm * 0.25dB " | Into760
' Harmonics : g | . : O
- Second ‘ : <-50dBe , - s .
Third . <=50dBe .
; } Fourth : <~50 dBe ,
Spurious Signals L <-50dBec .
Attenuator Switching Each attenuator pad is checked for | Referenced at atten-
Function for 0—80dB ° _its approximate specified value. ' | uator setting of 0 dB
'Positions . ‘
Rear Panel Input/Qutput |. Each output is checked fer proper .
* + Functional Checks operation ,
q ‘ | ; A ‘ N | . .
Equipment  Oscilloscope ..........'cceererennen. e HP 1980B
x Spectrum Analyzer ..................... e HP 8566B . -
Power Meter .....ccovieliviiiiiirirernrnconsonrones HP 436A '
Controller ..........ccvvvinvninnn, ererrerrrranan. "HP 9000 Series 200 Model 236
Series 200 BASIC Language ...... rereesnranrneneas HP 98613A ‘
Frequency Counter........... T T Ty T HP 5343A
Power Sensor ................. [ . .. HP 8482A
750 10 500 Adapter ................ PE T T HP 11687A

Procedu'r'e‘ Power-Up Diagnoslic -

' " Check that the Synthesizer has been properly installed using the precedures i in '
Section II, Installahnn of this manual. Ensure that the proper line voltage and
frse have been selected and mstalled _ |

I 2. Plugin the line (mains) power to the Synthesuer and set the LINE switch to the '

- ON position. Observe the front panel LEDs for the first 15 seconds after turn-on.
| Internal diagnostics are run dunng thls period. The LEDs should dlsplay the
‘ , following pattern: ,
' | " ¢ All LEDs flash on for appmxlmately 1second.
~ @ ANl LEDs turn off for about 3 seconds. '
- ® Each LED is turned on one at a time in succeseion.
4-4 . . . ’
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1

t OPERATION VERIFICATION

Prbcedure Power-Up Dlagnostlc (cont'd)

(cont'd) . . ® AILLEDs are flashed on simultaneously.

¢ All LEDs except IDLE are turned off, .
. ' r Power-Up Diagnostic

)

. 3. Completion of the above pattern indicates that i:.e Synthesizer passed all of its
o internal diagnostics. If any other pattern occurs'and/or the FAULT LED stays
‘on, a failure has occurred. If a failure has occurred now or does occur in any of
| the following tests, go to Block Diagram 1 in Section VIII and begin trouble-
- shooting or yefer. servxcmg to a qualified technician. Co

10 MHz Reference Output Level

' 4., Connect the rear panel output, 10 MHz REFERENCE OUTPUT 1, to an osml]o-
scope. Set the oscilloscope to DC coupled. The level of the sine wave displayed

" should be greater than 1.0 volt peak-to-peak. Record the peak-to-peak’ level then -

disconnect the oscilloscope.
: . 10 MH:z Output Level volt(s) p-p

'li! o ‘

o ! NOTE -

~ For the next step, ensure that the power meter has been zeroed,
cahbrated and that the CAL FACTOR has & aeen set for a frequency of
10 MHz.

5. Connect a power meter to the 10 MHz REFERENCE OUTBUT 1. The output
power should be >0 dBm. Record the output. power then disconnect the power
- meter.

fl

* 10 MHz Output Power . _dBm

6. Remove the small gray jumper cable, on the rear of the instrument, from the
connector labeled 10 MHz REFERENCE OUTPUT 2. Connect an oscilloscope to
the 10 MHz REFERENCE OUTPUT 2 connector. The output should be >1 volt
peak-to-peak. Record the peak- to—peak level then dlsconnect the oscilloscope.

10 MHz Output Level .____ volt(s) p-p

7. Connect a power m'eter to the 10 MHz REFERENCE OUTPUT 2 connector, The
power Ievel should be >0 dBm. Record the output power. Disconnect the power

meter. Reconnect the cable between 10 MHz REFERENCE OU’I'PUT 2 and the'

10 MHz REFERENCE INPUT.

' 10 MHz Output' Power - dBm

RF Output Level

3 , ' 8. Ensure that the Synthesizer is connected to an HP IB companble controller and
' that ihe Synthesizer address is set to *“719,” (refer to Section 11, Installation).

fll - Connect an oscilloscope to the rear panel RF OUTPUT connector on the Synthe-

. .sizer. Set the oscilloscope to DC coupled, 1 volt/dmnon and a iime base of
0. 05 BB, . S :

9. Run the test program shown in Figure 4-1. When the que;stion appeéfs “Enter 1
for Frequency, 2 for Attenuation,” enter a 1 then press EXECUTE on controller.

A5,
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openArlou VERIFICATION:

Procedure
{cont'd)

RF Output Level (contd)

10.

You will now be able to select a frequency Enter “10” then press EXECUTE.
This will program the Synthes:zer to output a 10 MHz sine wave, .

Now enter “0” to exit the frequency mode, Enter “2” to select the attenuatlon
mode and another “0” to select 0 dB of attenuntmn The Synthesizer should now

- be outputting a 10 MHz sme wave at about +10 dBm.

11

12,

The oscxlloscope should display a sine wave whose level should be greater than
1.0 volt peak-to-peak. Record the peak-to-peak level then dlsconnect the oscillo-
scope from the RF OUTPU'P connector,

RFOUTPU’I‘ Level _ volt(s}pp

- For the standard Synthesrzer {600 RF OUTPUT) perform the followmg step _

For Option 002 (750 RF OUTPU’I'), Bklp to step 12 v

Cdnnect a power meter to the RF OUTPUT connector The measured power
should e +10 dBm :i:O 25 dB. Record the RF OUTPUT power level

RF OUTPUT Power Level - dBm

. (Standard Instrument)

HP 8770A

Connect the 750 to 500 adapter to the RF" OUTPUT connector The 758 end of

the adapter should be connected to the Synthesizer. Connect the 5002 end of the
adapter to the power meter. Record the power meter reading and correct it by the

loss of the adapter. The spec1f' ed corrected power is +8.24 dBm :i:O 25 dB

+ (1.76dB) = - ' dBm

Power Meter Readmg
: (adapter correctron) (corrected level)

' NOT: . '
I 76‘ dBis the amount of power lost thmugh the adapter

If the measured values are not as stated go to Section V and perform the DAC
Absolute Power and DC Offset Adjustment After makmg the adjustment repeat
steps 10, 11 and 12 ,

‘Harmonics and Spurious Signals . |

trum analyzer to the RF OUTPUT connector. Make the following settmgs on the
spectrum analyzer: . v . 0

Center Frequency 10 MHz ‘ P -
- Frequency Span: 100 MHz (10 MHz/dw) ‘
Reference Level Set the 10 MHz carrier peak to the top Ime of the d:splny

¥ 1 1

14 Tune the spectrum analyzer so that the 10 MHz carrier is on the left hand side of

. the dlsplay and the 2nd, 3rd and 4th harmonics are visible. The harmonies and

spurmus srgnals of the 10 MHz carrier should be as shown on the following page:

46

+ 13. Disconnect the power meter from the RF QUTPUT connector. Connect a spec-
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Procedure
{cont'd)

. OPERATION VERIFICATION . N

Harmonics and Spurious Signals (cont'd) | o ;

1

Harmanic ‘ Level ‘ Signat  Level
' 2nd (20 MHz) <~50dBe  Spurious <-~50 dBc
3rd (30 MHz) <~-50dBc ' ’ B
4th (40 MHz) <-50dBec

\ 1 .J*' H \ o

Record the level of each harmonic and the level of the highest spurious signal.

L - " - Second Harmonic — dBc
* 'Third Harmonic ____dBe

‘ . . Fourth Harmoni.cx ‘ dBe |
| | | Spurious Signal . dBe

If the sﬁﬁrious signafs are out of specification, go to Séctipn V and herform the
. . Sampler Delay Adjustmient. After making the adjustment, repeat the spurious
- signal measurement in step 14. : ‘

'
! i i [

Attenuator Switching Function' , o |
16, :A’(Iljust the spectrum analyzer so that the 10 MHz carrier is in the center of the | .
- display. Set the signal peak on the top line'of the display. This will act as the 0
- dB reference for the other attenuator measurements. :

16. Using the test prog'mm: set the Synthesizer to 10 dB of attenuation. The level on
'+« the spectrum analyzer should be approximately —10 dB below the 0 dB reference
set in the previous step. .. ‘ .
: . . 'Signal Was Decreased By 10 dB . V)

17. Increase the Synthesizer, attenuation in 10 dB steps from 20 to 80 dB while
observing the spectrum analyzer. Ensure that the signal level steps down approx-
+ ' imately 10 dB at each, Synthesizer attenuator setting. This ensures that each
attenuator pad is functioning properly. ‘ .
. " NOTE ‘
The reference level of the spectrum analyzer ;may heve to be adjusted .
in order to measure the lowest signa. level at 80 dB of attenuation.

b
W

' Syn'thesizerhttenuator'. Attenuation ‘ ' !
Setting {dB) Verified ‘
T AN '
o a0 — W
BN —
S — .
. 80 SR . o
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Procedure Rear Panel Inputhulputs ,

(contd) .

)
'
Input Check ' o
. ' \
b ] ! .
+ '\ '
' 1
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18. Perform the Rear Panel Tuput/Output Functmnal Checks in paragraph 4-12, - |
starting ot step 2 and continiing thmugh step 14. Delete the External Data
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PERFORMANCE TESTS ' | o

4-7. PERFORMANCE TEST PROCEDURES :"

"' Perform the tests in the_t;rder given and record fhe data in Table 4-3, Performance
Test Record or in the data spaces provided within the test procedures.

NOTE
‘lf the performance tests are to be considered valid, the fal!owmg
condmonb mu.st be met:
The Synthesizer mual haue a 15 minute warm-up perwd to a!lnw the
mtemal I 0 MH?z reference oscillator to stabilize.

It is a.s.-,umed that the person performmg the tests understands how :
5 to use the specified test equipment, Equt,Jment settings, other than '
T S those for the Synthesizer, are stated in: general terms. It is also ‘
assumed that the person performing the lests will supply whah'uer
. cables, connectors and adapters are necessary

Preliminary Sel-Up ' : ‘ 0

1. Connect an HP-1B compahble controller to the Synthemzerb rear p.mcl HP-IB .
' connector. Load the test program, shown in Figure 4-1, into the controller. This

program is used to set different lrequencwb and output levels needed during the
performance tests. . '

‘2. After loadin'g the program, store'it on cassette or disc for future use.

‘ NOTE

, This program listing is in HP technical BASIC. If you haue any other

‘ . controller, you will need to change the program to your contmﬂr'r.-, T
operuting Ianguagc ‘ ‘

When tmnsposmg the program to other controller languages, the sym-
bol “!I” represents the “REM” statement in BASIC. Remarks follow
the “!” symbol. Remarks need not be entered for Lthe program to run
and are for dacumen tation only. :
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4-8. POWER-UP DIAGNOSTIC - | . ST
b . ' f e vt po ! l", 'I, o “'
Description . = This test does not require any exteral test equipment to detexm!ne the pass or fail
! - results. If the test fails, the front panel FAULT LED will turn on..,
Equipment: © None Required '’ R
) . ' P T ""f [ :!Ij] Ve i . .
3 : , L e LR .
Procedure 1. Plug in the line (mains) power to the Synthesizer gmd set the LINE switch to the .
' ' - ON position, Observe th'é,‘fmntﬁ panel ‘Lﬁpls_fq;'thq’ﬁrst 15 seconds after turn-on.
S Internal diagnostics are run'd ring.vthis-“péifioﬂ;g-'l‘he LEDs should display the
Voot following pattern: SUN PR ' '
‘ o - : : - o '-"I‘l ; ,,:_,! . l,'. :";Ii'il ) o
L . *® AILEDs flash on for;_’zbgt:p;cimate’fyllf'zfecond.' o ,
K . ® AILLEDs tirn off for.about 3 seconds. i o
» o Each LED is tuned opyone at,a time in succession. - 1' .
i & AIXLEDs are flashed on'dimultanecusly. SR , .
¥ ' ®" All LEDs excépt IDLE are, tarped off, ‘ o ‘ o
R i N AR v ".III 'y , 1"
[ :‘ :'.‘ ' R vl H']I,':; ! "l'n : ! ‘\ ‘ )
v 2, (%omplet:on of the, t:lbO\‘f_e pattg‘.-;n‘;j}jldmhtes that the Synthejsizér passed all of its
"' internal diagnostics, Ifiany other pattprn occurs and/or the FAULT LED stays
..+ om;,a failiite hius océurred. If a failure has occurred now or does occur in any of
' ... the'following '.tgsts,‘gq to Block Diagram 1, Section VIII of the Operating and
' Service Manugi, unless’"othenvi;;g instructed, and bégin troubleshooting or refer
sel‘,\jricing’;ojé,qualiﬁed technician. ' - 3 : -
! ' SO T O n . . ’ '
r BRI R ‘ X : .
o o | : X Power-Up Diagnostic )
') BRI . : :
o I ,
1 / ) ta !‘ ! . ! v
C ) | !
3 oy
+ , P
P -
i ! | : -
N .
. | !
. . .
! il ‘
. f
4-10
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PERFORMANCE TESTS

4-9. SINE WAV

Specification

Description

E OUTPUT POWER AND ATTENUATOR ACCURACY

Eectrical Specifications : Performance Limits Conditions
Sine Wave Performance " +10dBr +0.25 dB ‘ Referenced at 10 MHz,
Output Power " {Standard: into 501 0dB of attenuntion
+8.24 dBm £0.25 dB
(Option 002; into 750)
Interna) Attenuator Attenuztor  Accuracy Referenced at attenuator
' ' . Setting (dB) (dB) “1 o setting of 0dB forall
‘ o 0 +0.2 ' frequencies from de to
‘o wp " 04 | BOMHz
‘ 30 - 05 ‘
40 : +0.8
50 +0.9
. 60 3 i : "
. | 0 +1.2 :
80 . 1.4
950 3 )
S " 100 BRI
I j B ' BEIF- I

i

This test usesa power meter to check the Synthesizer’s output powerat 10 MHz withu ()
dBattenuator setting, This measurement point is then recorded and used as 2 reference
for the 10, 20 and 30 dB attenuator accuracy measurements. The relative error of the

“specified attenuator setting from the reference is then recorded.
. } . '|

Equipment_

‘ ) 1
A spectrum analyzer is used to check the relative errors of the 40 through 110 dB
attenuator settings. In this portion of the test 110 dB of attenuation is inserted n -
line with the Synthesizer's RF OuUTPUT connector, followed by 40 dB of amplifi-
cation. A 0 dB reference is set. The ‘Attenuation Substitution Method” is then used
to measure the Synthesizer’s attenuator accuracy. ) " '

In this methid the Synthesizer’s attenuation is increased in 10 dB steps while the .
external step attenuator is reduced by 10 dB steps. For each attenuator setting the -
relative error from the reference line is read. This error is then recorded for each,
attenuator setting.

Power Meter ................ e e rraen HP 436A

PowerSensor‘....'..“...J...J ............... erearaa, HP 8482A

Spectrum Analyzer serrrrresiesiieiiiianens o, L HP 85668

Two 20 dB Amplifiers T S . .. HP8447A -

110 dB Step Attenuator ... ... ... et b, HP8496A: = |

HP-IB Compatible Controller .......... ............ HP 9000 Series 200 Model 236

Series 200 BASIC Language ....... srerersses...... HP98613A .

For Option 002 , _ T , _ . ‘ ‘
7542 to 500 Adapter ............... T I LTI HP 11687A

411
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_  PERFORMANCE TESTS C .

SINE WAVE OUTPUT POWER AND ATTENUATOR ACCURACY (cont'd)

. Procedure Output Level and High Level Attenuation Accuracy (0—30 dB) .

1. Ensure that the Synthesizer is connected to an HP-IB compatible controller. Run
the test program, When the question appears “Enter 1 for Frequency, 2 for Atten-
" uation,” enter a 1 then press EXECUTE on the controller. You will now be able
to select a frequency. Enter “10” then press EXECUTE. This will: program the -
‘Synthesizer to output n 10 MHz sine wave. o '
2. Now enter “0” to exit the frequency mode. Enter “9” to select the attenuation
' " mode and another “0” to select 0 dB of attenuation. The Synthesizer should now
be outputting n 10 MHz sine wave at abouf. +10dBm. i )
: : NOTE - ' '
For the next step, ensure that the power meter has been zeroed,
calibrated and that the CAL, FACTOR has been set for a frequency of . !
10 MH3. S ' o S :

Fora standard instrument (500 RF OUTPUT), perform the following
step. For Option 002 (750 RF OUTPUT), skip to step A, :

" 3. Connect the pbwcr meter to the Synthesizer’s RF QUTPUT. The power meter
_should read +10 dBm 10.25 dB, Record the power reading. :

" Power Qut at .0 MHz dB;n
(Standard 'nsi -ument) . '

4

4. Connect the 75 to 500 adapter to the RF QUTPU1 ~onnector. The 754} end of
the adapter should be connected to the Synthesizer. Cu. nect the 5002 end of the
adapter to the power meter. Record the power meter readin,; and correct it by the

~ loss of the adapter. The specified corrected power is -+8.24 dBm 10.25 dB.

. Power Meter Reading _ : + (.76 dB) = ‘ dBm
t : : {correction factor) (corrected level)

, 'NOTE ‘
1.76 dB is the amount of power lost through the adapter.’

/ If the measured values are not as stated, £0o to Section V and perform

o | . the DAC Absolute Power and DC Offset Adjustments. After making -
. the adjustments, repeat steps 3 and 4. ' '

v o 2. Set frequency to 0.1 MHz with the test program (you will haye to exit the atten-
uation mode). Record the power meter reading or set the power meter to the dB
REL (relative) mode if available on your power meter. This will establish the 0
dB reference poini. e ‘ P ' ‘
- ) . S ' . ! '
6. Change the Synthesizer’s attenuator setting, .5 10 dB using the test program.
Verify that the power meter reads — 10 dB 0.2 dB from the 0 dB reference. Record -
only the + or — error from the reference ( for example, —0.2 dB or -+(.1 dB error).

- Relative Error at 10 dB of attenuation : dB

i - .
. ' '

'F
|
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.' T PERFORMANCE TESTS

. SINE WAVE OUTPUT POWER AND ATTENUATOR ACCURACY (cont'd)

" Procedure . Output Level and High Level Attenuation Acuracy (0—30 dB) (conl'd)
(cont'd) 7. Change'the Syntheslzer to 20 dB of attenuation. Verify that the power meter
reads —20 dB + 0.4.dB from the 0 dB reference Record the + or — error from the

specified attenuator value, \
}

Relative Error at 20 dB of uttenuatio'n' dB

8. Change the Synthesizer to 30 dB of attenuation, Venfy that the error is !ese than
1+ 0.5 dB from the specified value for 30 dB The power meter will take approxi-
: mately 10 seconds to settle. Record the + or -~ error from the specified valu_e K

SR | - Relative Error at 30 dB of attenuation dB

' Low Level Attenuation Accuracy (40—110 dB) h .

9. Disconnect the power sensor from the Synthesnzer s RF OUTPUT. Connect the
eqmpment as shown in Fi lgure 42,

- | - . . Fcauron

t

Before connecting the signal to the spectrum analyzer, ensure the
step attenuatyr is set to 110 dB of attenuation.' This will protect the
. - amplifiers and spectrum analyzer inputs from overload. S

‘ vHP B770A ARBiTRARY SPECTRUM ANALYZER,
\ a . ' WAVEFORM SYNTHESIZERI
. r-""h|
'D" l

= [

RF , ' INPUT
QUTPUT ‘

CONTROLLER

TTENOATO
: 20 d 20 dB
?0—110 dES AMPLIFIER ., AMPLIFIER - |

e B e T e B

Figure 4-2. Low Level Altenhali'an Accuracy Test Setup

.~ Makethe followmg 5ettmgs on the Synthes:zer and spectrum nn.:lyzer '

[

Synthesizer o Co Spectrum Analyzer

Attenuation .....,. 0dB Input Attenuation ........... S < 10dB

. . Carrier ........covveeennn. e, 0.1 MHz

- , {Place signal at center of display.)

' , ’ o : ‘ Frequency'Span/BW ...... For a clear display
. v , | ‘ ' Vertical Gain' ...........,..... 1 dB/division;
‘ ! ' (Place stgnal at center horizontal line,)

b

413
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PERFORMANCE TESTS | o,

SINE WAVE OUTPUT POWER AND ATTENUATOR ACCURACY (cont'd)

. Procedure’ . Low Level Attenuation Accuracy (40—110 dB) (cont'd)
(cont'd) . ‘ . ' - NOTE. .
‘-' | © For best spectrum analyzer display, set the top reference line for approx-
+imately —50dBm, VIDEO FILTER on, INPUT ATTENUATION to 10
dB or less, and RESOLUTION BANDWIDTH to 100 kHz or less.

10. With thesignal npprm'i.imately atthe center of the display, adjust the vertical gain
vernier to set the 0.1 MHz signal exactly on the center horizontal line of the display.
“This will be used as the 0 dB reference for all other measurements.

11. Set the Synthesizer’s attenuator to 40 dB using the test prbgfﬁm. Set the step |
attenuator to 70 dB of attenuation. _ e
; < ’.’4’
L . CAUTION ‘ b
[N ’ . ) '
Reducing thq external step. attenuator setting by more:than ‘the
change.in the Synthesizer's attenuator value could result in damage
to the 46 dB amplifiers or spectrum enalyzer. When changing atten- -
uation values, always ensure that the Synthesizer’s attenuator setling
is increased first before the.external step attenuator is decreased.

12. Record the plus or minus error of the carrier level from the reference. The error
L o should be less than £0.8 dB from the reference. ' J ‘

Relative Error at 40 dB'of aitenuntion dB

: NOTE . .
The actual attenuation value rather than the + or — error can be deter-
mined for each setting, if desired, by using the following procedure:

) If the signal level is above the reference line, then the actual attenua-
- ‘ tion is less than the specified value by the error amount. If the signal '
‘ “level is below the reference, then the attenuation is more than the
specified value by the error amount. .

- 13. Increase the Synthesizer's attenuation in 10 dB steps while decreasing the exter- .
nal step attenuator by the same amount. Record the + or — error from the speci-
fied value, for each attenuator setting from 50 to 110 dB, in Table 4-1:

Table 4-1. Level Accuracy Attenualion Error

+ Synthesizer External Sten . .+ Measured » Error

Attenuation , Attenuator s““""Fa"°" from Reference
R 0dB o 110dB . ~t0dB Reference

- B0dB 60 dB . +0.9dB —dB

-~ 60dB 50dB *1.0dB — < dB

70dB o 40dB +1.2dB L dB

80dB - . 3J0dB +1.4dB ' —_ dB

90dB . 20dB +1.5dB _ 4B

100dB 10dB "+1.6dB dB

110dB 0dB : t1.8dB | 4B
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PERFORMANCE TESTS

' 4-10. SINE WAVE HARMONICS, SPURIOUS AND NON-HARMONIC DISTORTION

Specification . : 4 5 ‘
P ‘ Electrical Specifications Performance Limits " Condilicns

SINE WAVE PEREORMANLE Harmonics and spurious

' - referenced to +10 dBm while
‘uging the 125 MHz internal
clock. !

Harmonics . ' <-50dBe | Carrier <10 MHz

b ‘ ‘ | o <~40 dBe For carrier frequencies
: C >10 Mtz to 50 MHz .

o Spurious and Nonharmoni ~ <-h0dBc¢ . [ Carrier fréquencies <25 MHz

Distortion <—40 dBc. : Carrier frequencies >25 MHz
‘ to 50 MHz '

i
I
' . )

Description \This group of tests uses a spectrum am’lly!zer to check the spectral purity when the
v Synthesizer is outputting a sine wave. These checks are-performed with an cutput
power level of +10 dBm and frequencies of I, 25,and 30 MHz.

' Equipment ' Spectrum Analyzer ...........ooieniiiie HP 85668
‘ Power Meter ................ S HP 436A ‘
. - HP-1B Compatible Controller .......... Ferereearraans HP 9000 Series 200 Model 236
, ' Series 200 BASIC Language Cereesermaans Ferrennns ...HP98613A

Procedure | I. Connect the Synthesizer's RF OU‘I‘PUT to the spectrum analyzer.

2. Set the Synthesizer to1 MHz using the test program. Set tho_output: level to +10
 dBm (0 dB of attenuation). - : . ‘

3. Tune the spectrum ;‘malyzer to display thelcarrier'(l MHz). Set the frequency
, \ span wide enough to see the 4th harmonic of the carrier. Set the reference level of
v ‘ the spectrum analyzer so the carrier is ot the top line of the display. >
4. Check the level of the 2nd, 3rd and 4th harmonics. The harmonics should be
- <—50dBec. Record the Jevels below. ' . ‘

/ Harmonic ‘

o | , Second . <-50dBe

. f ' + '"Third- ___ _____ <—50dBe
o | Fourth — . <~50dBc

1

5. Changg the Syﬁthesizer output frequency to 25 MHz using the test program.

Retune ‘the spectrum analyzer to display the harmonics and spurious signals.
Record the levels of the harmoenics and worst case spurious signal below. -

- ‘ ‘ - Spurious
Harmonic < ' Signal .
Second _____ <—40dBc - <—50dBe

. S 7 Thid — " <—40dBe
. : . | ‘ ‘ Fourth ~—— <—40dBc
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\ . " PERFORMANCE TESTS

/4

SINE WAVE HARMONICS SPUHIOUS AND NON- HARMONIC DISTORTION {cont'd)

Procedure If the spurious signals are out of spemf' cation, gn to Section V and perform the
(cont'd) Samp.er Delay Adjustment. After making the adjustment repe.\t the measure-
! . ment in step D.
6. Change the Synthesizer output frequency to 30 MHz using the test pmgmm
Retune the spectrum analyzer to display the harmonics and spuricus signals.
Record the levels of the harmonus and worst case spurious signal below
Spunous ‘ !
. Harmonic Signal
\ Second <-40dBe <-40 dBc
' Third <—40dBc -
Fourth i <—-40dBz , o
» i : ) . i '
, v
' ] ! " '
L
4-16 . o .
' Ve L . o o
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. . o o PERFORMANCE TESTS
' 4-11. 10 MHz REFERENCE OSCILLATOR AGING RATE
Speciﬁcalion | ] ‘
Electrical Specifications Performance Limits Conditions
REFERENGE I]SB]LLATOR | After 24 hour warm-up and

1 Aping Rate ' <H X 107" dny an oscillator off-time of Iost.

than 24 hours,

Description ©  The 10 MHz REFERENCE QUTPUT is connected to the oscilloscope’s vertical input.
. A frequency standard (with long term stability greater than 1 X 10710 js connected
to the oscilloscope’s trigger input. The time required for a specific phase change is
measured immediately and after a period of time. The aping rate is inversely propor-
tional to the absolute value of the difference of the measured times.

Equipment Frequency Standard ...... e iieressasciiirrsarr ey HP 5065A
: - Oscilloscope «.vvovvnens renrensareraasent e HP 19508
DO Terminuation ..oviiiieiierieiienrenerrrecnnnenns HP 11593A
NOTE

The 10 MHz oscillator will typically take 24 to 48 huur.-, to reach its

specified aging rate after instrument storage or shipment. In some

L ‘ ‘ cases, if extreme environmental conditions were enmuntered durmg
. o . storage, the reference could take up lo one week to uclucue :ta specificd

' ) ugmg rale. L \ ) ' )

o

'Procedure ' 1. Connect the Synthesizer s rear panel 10 MHz REFERENCE OUTPUT I to chan-
" nel Aof the oscilloscops. Use the 5002 termination to load the output, (see Figure
4-3 below) Adjust the osmlluscope s time per division to 0.1 pb/dwlbll)n

A ‘Co‘nnect the frequency standard to the osmiloscope s external trigger input.

t

HP B770A ARB
WAVEFCRM SYN

ER . . FREQUENCY STANDARD

e . 0SCILLOSCOPE

TRIGGER ouTPUT
INPUT

,Q:l-

) 50!1 TERMINATION .

Figure 43. I[l Miiz Heference Uscillalnr Aging Rate Test Selup

. » 1 . 3. Setth: oscxlloscnpe to EXTERNAL TRIGGER and ad;ust t so that its sweep is
: v b synch: 'ongd with the reference frequency, (stable display). c

417
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10 MHz REFERENCE OSCILLATORI AGING RATE (cont'd)

+

Procedure 4. Measur = time required for a phase change of 360°. Record the time (T)) ilnl .

(cont'd) J seconds. _
o o ' ’ T1 S —

5. Waitfora period of time (from 3 to 24 hours) and re-measure the phase changetime.

i | . Record the period of time between measurements {T32) in hours and the new phase
change time (T) in seconds. . o '

Ty=__  _h

P

¥ T, ‘ . ' I']‘:l"‘.: S

1

. 6. Calculate the aging rate from the following équation:'

[t )4 - ) ()
| f Tt TallT

1

Aging Rate..

'
'
'

'
i

/ ! .
ment (in this

‘where: 1 cycle = the phase cI:mnge reference for the time measure
-case, 360°) L oo ) .
Synthesizer's reference output frequency (10 MHz)

b : ' f=
L _ ‘ g T '= specified time for aging rate (24h)
p 3 SRR Ty = initial time méasurement for a 360° (1 cycle) change ,
: ‘ : "' Ty = time between measurements
T4 = final time measurement for a 360° (1 cycle) change
for example: ‘ ,
lf, T] = 3b1s
Ty = 349s
. then: | ‘
s _ |{ Leycle I 1 (:ﬂx |
Aging Rate , ( 10 MHz )( 3h

351s 349s,

=.1.306 X 107"/day

1

7. . Verify that the aging rate is less than 5 X 10710/day,

: . NOTE . ! .
Af the absolute ffequencies of the frequency standard and the Synthe-
sizer’s referenceoscillator are éxtremely close, (within | Hz) the measure-
ment tinte in steps 4 and 5 (Ty, Ty and Ty) can be reduced by measuring
the time required for a phase change of something less than 360°. -
Change I cycle in the formula to whichever of the following is appro-
priate: 180°'= 1/2 cycle, 90° ='1/4 eycle. This can be accomplished by
_ performing the 10 MHz Reference Oscillator Adjustment, in Section V,-
poo Adjustments, of the Operating and Service Manual. - '

L Calculated Aglingk Hate <5 X iO“lO/day
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. N PERFORMANCE TESTS
4-12. REAR PANEL INPUT/OUTPUT FUNCTIONAL CHECKS B

. 'Description This test checks a portion of the Synthesizer’s SUPPLEMENTAL CHARACTER-
‘ - ISTICS shown in Table 1-2. The checks do not test SPECIFICATIONS of the Syn-
= thesizer. The signal parameters and waveforms shown are typical unless otherwise
indicated. Judgement must be exercised. in determining if the performance is far
enough away from the typical value to justify a repair. The following inputs and

" outputs are checked for proper functioning: ' -

i0 MHz RE‘.FERENCE  SAMPLING CLOCKS MARKEROUTPUTS -

* QUTPUT1 . .« INPUT - & SCANSTART Do
v : . » OUTPUT?2 - . -® CLK/8 OUTPUT e PACKET START
: o INPUT : o : * SEQUENCE START

e , . . B'QUAI.ADDRESSI
PACKET ADVANCE EXTERNAL DATA INPUT (Qptional)

- READY OUTPUT
e TRIGGER INPUT

, Equipménl 50 MHz'OscilIoscope R R 11 4 :11)
’ Frequeney Counter ........covvvvvvnnnnnn., v. HP5343A
\ HP-1B Compatible Controller ....... hresessus HP 9000 Series 200
_ AR L " " Model 236
_ . Series 200 BASIC Language ........... Veennas HP 98613A
. | ) . " Optional for Checking the External Data Port
HP-IB/GPIO Compatible Controller ........... - HP 9000 Series 200
. L , : Model 233
GPIO Binary Extension File ................ .. P/OHP98613A
GPIO Interface Bus and Cable ................ HP 98622A
External Datz Port Cable ................. .. HP 11738A
'Procedure . 10 MHz Reference Input/Quiputs . ‘ ' - :

1. Connect the rear panel output, 10 MHz REFERENCE OUTPU’I‘ 1, to an oscillo-
scope. Set the oscilloscope’s input to DC coupled. The level of the sine wave dis-
played should be >1.0 volt peak-to-peak! ‘ '

2. Remove the short gray jumper cable, on the rear of the instrument, from 10 MHz
REFERENCE OUTPUT 2. Disconnect the oscilloscope from 10 MHz REFER-,
ENCE OUTPUT 1 and connect to 10 MHz REFERENCE OUTPUT 2. The signal
level should be >1.0 volt peak-to-peak. Leave the short jumper cable disconnected _
untif instructed to reconnect it ' ‘ L -

3. Connect an HP-IB compatible controller to the rear panel HP-IB connector on the
Synthesizer. Ensure that the Synthesizer nddress is set to 71 9,” (referto Section I,
Installation). Connect the frequency counter to the Synthesizer's RF OUTPUT
connector. Execute the program command:

OUTPUT 719; “GEN” L o
: ¥ The counter should read 12500000 MHz 100 Hz. Record the RF OUTPUT
. | S signal frequency. ‘ L .
< - . R ' C ‘ KR‘FOUTPUTFrequency : . , MHz

4-19 |
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REAR PANEL INPUT/OUTPUT FUNCT!ONAL CHECKS (cont'd)

Procedure
(cont'd)

10 MHz Reference Input/Oulpuls (cont’d)

Marker Oulputs

8. Clear the Synthesizer’ s memory by turning it off then on again. When the Syn-
, thesmer has completed its power-up diagnostics, execute the HP-1B commandb

' NOTE
'If thc Synthcsrzer does not read within the required tolerance, perform .
the Phase-Locked Loop Adjustment in Section V. The exact frequency -
read by the counter is dependent upon the Synthesizer’s internal 125
" MHz Clock plus qny relative error introduced by the frequency
counter’s internal time base. . . )

1

4. Cunnet,t 10 MHz REFERENCE OUTPUT 2 to the 10 MHz REFERENCE lNPU'l‘

using the short jumper cable, while observing the frequency counter. The fre-

' quency counter readmg of 12,5 MHz should change by beveml Hz up to beveml

hundred Hz. E ‘ ‘ C b

NOTE " 9
This oceurs as a result of the Synthesizer’s internal freerumung 125 '
MHz Sampling Clock phase-locking to the Synthesizer's 10 MHz refer-
ence. If the.frequency does not change, then a failure has occurred in
the instrument or the free-running sampling clock frequency is
ad;ua!ed within 1 Hz of the 10 MHz reference. An adjustment this
close is highly improbable. The Synthesizer .shau!d be checked for a

farlure -

Sampling CLocks ' : S ,
5. »Disconnect the frequency counter from the RF QUTPUT and connect the counter

to the SAMPLING CLOCKS CLK/ 8 OUTPUT The counter should read 15. b2.5000
MHz & 100 Hz.

6. Connect the 10 MHz REFERENCE OU'FPUT i to the SAMPLING CLOCKS

INPUT with a cable. With the computer, execute the command
OUTPUT 719; “CLKSEL EXT”

'The counter should read 1.250000 MHz + 100 Hz. This demonstmteb the use of an ‘

external br.mplmg clock. The Syntheblzerb lO MHz reference is bemg used in
place of the 125 MHz internal samphng clock. '

Disconnect the counter and cables from the 10 MHz REFERENCE ANI) bAM

PLING CLOCK connectors. Leave the short jumper cable connected between 10
MHz REFERENCE OUTPUT 2 and 10 MHz REFERENCE INPUT. ‘,

OUTPUT 719;SINPQ SINA,1,512;SINPQ SINB,2,512”
OUTPUT 719;"PACKET SINA,2,AUTO,SINB, I,AUTO GO”
OUTPUT 719;“MARKER SINA, 956" o

These commands perform the followmg functrons ’
a) Create SINA, 1 cycle long thh 512 points. , '

' b) Create SINB, 2 cycles long ‘with 512 points. -

c) - Create a sequence of two scans through SINA followed by one scan 1 of SINB
d) Output a marker at the 256th point of the SINA scan ‘

4-20
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. . .+ """ PERFORMANCE TESTS C o
HEAR PANEL INPUTIOUTPUT FUNCTIéNAL CHECKS (conl‘d) ‘.
" Procedure " Marker Oulpuls ‘conl'd)
| I(‘?O"t’d} . 9. Connect Channel A of the two channel oscilloscope to the Synthesizer's RF

OUTPUT. Connect Channel B to the MARKER OUTPUT SCAN START. Refer
to Flgure 4 4 for test setup \ '

: HP B770A ARBITRA
. ‘ - '"WAVEFORM SYNTHES

‘ L - ‘ r—t— o ' o
, CONTROLLER . Lo )i 8 * 0SCILLOSCOPE.

N b
R o ' : B s " =) i

o v . L & ourpur | Jwexer outpur Jonamner & mnj'

RY:
IZER

\ s ) . vSCN’START 4 ,
N | B S '
) ' I . ’ ] lll l K ! N Ll

i

o
o
1

NI e  Figure 44, MarkernulpulTeSISelup L R

: 10, Set the oscallosc:)pe to thc followmg sett:ngs ,

o - ~ChannelA ., ChannelB Display - [N
. | - S bveltzdiv, 2 volts/div. Alternate A &B 4
5011 Ingut " 500y Input. Trigger — In ternal; Cham‘lel B ’

, ‘ : o : ' Time Base — 2 ps |
- ' T Trigger Level — for a a,tah!e dlbplay

’ 1

The oscillo: ;cope should display the waveform as bhOWl’l in Figure 4-5. Channei B
o will show & SCAN START marker pulse, at the start of each new scan of n wave .
o ) T ‘segment The marknr will lead the start ‘of the scan by 370 ns + 25 ns. '

. -sme—l-smn.—l-smA—-'—ng@é“

E S ‘ NN

0 Vdc - -\ - - -A X -4

4 | 37ﬁns¢25ns 1 |'

C - SCAN START -

V-
B

Figure 4-5. Marker Output Scan Stast |

RN - . ¥

. . i1 Now check MARKER OUTPUT PACKET START, SEQUENCE START and

b

EQUAI. ADDRESS by dlsconnectmg the osc1lloscope from SCAN START and .

S g1
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' REAR PANEL INPUT/O'JTPUT FUNCTIONAL CHECKS (conl’d) . ';". : . 'I‘-'

_Procedure_ . ‘ Marker Oulputs (cont'd) 3
(conl'd) Lo

- . 'connecting it to each of the marker outputb The osc:lloscope should display
' waveforms ns_shown in Flgures 4-6 through 4 8 respectively. Disconnect the
Lo oscnlloscope when the test is completed L !

| " NoTE v ‘
When viewing the EQUAL ADDRESS mar}eer output adjust the trxg
, : ger level starting at the most negative. value. Increase the trigger
W o R value until a stable display as in chureJS!s produced, ;

.
\"w

! - Ny ‘-\‘ o : R o o
| .‘-“ E B "
1\ ". ' O T'.". ".". . e "‘,. N C . i ’ i A ﬁ
o e 0Vl - ‘
Ch U 3Tons+25nse
) " PAGKET START-T T T T o
] "' MARKER PULSE - _ T '
. | | " . L.Figure' 4-6. Markel‘ﬂulptii Packel Start . _
PRI . SEQUENCE 'I o o
’ o\‘rqc--e\ -
. 370ns s 25ns-
‘tl I" ‘.'. “.‘ ““...In I l/‘" B
Lo L SEQUENCE START -
SR 'MARKERPULSE | | | . |
Lo ‘:'F[gdrg{?_.-; Marker Qutpul Sequence Start
422 Lo o
- e Lo e ’
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REAR PANEL INPUT/OUTPUT FUNCTIONAL CHECKS (cont'd)

_-Procedure . Marke!' Oulputs'(conl'd) | . -
(cont'd) . - SINB e SN A 256th POINT
’ : : . 512 POINTS INSINA
/( i
4
/
‘ I N/
0vde -~ NJ-N\-A--NE-F-- X - --u ‘
-300ns +25 né ' + ,
t ' i /
EQUAL ADDRESS —T—
MARKER PULSE | -

Figure 48, Marker Outpul Equal Address

Packet Advance ' ‘ ‘ '

- 12 Turn off the Synthesizer, then turn it on again. Connect the PACKET

ADVANCE READY OUTPUT to PACKET ADVANCE TRIGGER INPUT with

' a coaxial cable. Connect Channel A of the oscilloscope to.the Synthesizer's RF
OUTPUT. Connect Channel B to MARKER ouTpPUT SEQUENCE START.

13. Execute the following HP-1B commands:- - O
‘ OUTPUT 7[9;“SINPQ SINA,1,512;SINPQ SINB,2,512”
- OUTPUT 719;"PACKET SINA,1LEXT,SINB,1,EXT:GO" !

Readjust the oscilloscope trigger level for a stable diéplay. The waveform displayed

on the:bscilldscppc should be as shown in Figure 4-9.

]

s

Ala AlN AlAl

'
' .
. ) [ 1
' 4 . o
! i . 1 - .
. . ) .
“ - o
'

Figui'e 4_-9.- Wavelorm _Using External Trigger Packet h_dvénce

14. Disconnect the PACKET ADVANCE 'REAi)Y OUTPUT from the PACKET
'ADVANCE TRIGGER INPUT. Set the oscilloscope to trigger from ‘Channgl A,

423 °
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PERFORMANCE TESTS -

REAR PANEL INPUT/OUTPUT FUNCTIONAL CHECKS (cont'd)

Procedure
{cont'd)

JEquip‘ment

Packet Advance (cont'd)

Realldjust the tfigger level for a stable display, The oscilloscope should now dis:

- play a continuous sine wave, with a period of 2 us, as shown in Figure 4-10.

AAAAA

 Figure 4- ID Wave(urm With Exlernal Trigger Remuved i |
Extemal Data Input
NOTE ‘
The followmg test requires specialized equment and software. It is
optional and ‘.should not be performed as part of the standard Per-
formance Tests. It should be performed whencver verification of the
External Data Port s needed.

HP-1B/3PIO Cumpahble Controller ......... .. HP 9000 Series "00 Model 236
Series 200 BASIC Language ...... e e, HP 98613A | ’
GPIO Extension File ................ meraeeaes P/0 HP 98613A or, HP 11775A
GPIOInterface ....oovvvinvnerieiiiiiennnnns HP 98622A .

Oscilloscope ..... reeeret O T HP 1980B

External Datn Port Cable ...... vessdienenia.. HPTITI8A

15. Connect the gqmpment as shown in Figure 4-11.

HP B8770A ARBITRARY :
WAVEFORM SYNTHESIZER b

0SCILLOSCOPE

CONTROLLER

Figure 4-11. External Dala ln_pul Test Setup e

424
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PERFORMANCE TESTS

REAR PANEL INPUT/OUTPUT FUNCTIONAL CHECKS (cont'd)

Procedure Extemal Data Input {cont'd) , | = b

. {(contd) . 16. Set the oscilloscope as follows: Channel A, internal tngger, time base of 2 ps/

' division and vertical gain of 0.2 volts/dlvxsmn

17. Load the BASIC Language and GPIO Binary Extension file into the controller
" Next load the followmg BASIC progmm into the controller and run the program:

10 INTEGER A(0:1023), 1 ‘
- 20 ASSIGN @Gpio to 12; FORMAT OFF, WORD ' -
30 OUTPUT 719;“EXDABT; PURGE BOTH;EXDWAV TEMP,1024” |
- 40 FORI=0TO 1023
50 A()=1*2
60 NEXT1
70 OUTPUT @Gpio;A(*)’ -
80 OUTPUT 719; “PACKET TEMP,1 AUTO GO”
90 END

NOTE '
This program example is contained in commented form in Sectum Hi,
Operation, of this manual.

18. The program will create a data array representmg a linear ramp waveform. It
will ther download the data into the Synthesmer s waveform memory and play
itback. = . : ‘ . :

19. The oscilloscope should display a ramp as shown in Figure 4-12.

T
1

Fiure 412. Ramp Wavelorm Loaded From External Data input
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Hewlett-Packard Company |
Model HP 8770A
Arbitrary Waveform Synthesizer

Serinl Number

' Date

Tested by

Tahle 4|-2.‘ Operation Verilication Tt;sl Recorr:

Para. - | Test,
No. - ' '

Results

~ Min.

' Actua!

Max.

46. Steps 1 through 3
' ‘ HOWER—UP DIAGNOSTIC

‘ Steps 4 through 7,
) 10 MHz REFERENCE
Output 1 Voltage

Outbut 1 Power
' . Output 2 Voltage '
Dutput 2 Power

Steps 8 through 12
RF OUTPUT LEVEL
Output Voltage

QOutput Po»lver

Standard Instrument
(5092 Output)

’Optiqn 002 Instrument
¥ (7602 Output)

' Steps 13and 14

'~ HARMONICS
Second
Third . '
Fourth

SPURIOUS SIGNALS

Steps 15 through 17
ATTENUATOR
ACCURACY
10 through 86 dB

.Step 18 :
REAR PANEL INPUT/
OUTPUT FUNCTIONAL
CHECKS' '

)

v

1 volt peak-
to-peak
0dBm

1 volt peak-

to-peak
0dBm

1 volt peak-

" to-peak

9,75 dBm

7.99 dBm

)

{corrected)

r_\/)

—

10,25 dBm

8.49dBm

50 dBc .
. 50 dBc
50 dBe

80dBc - |
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HP 8770A Performance 'l'ests
Table 43. Performance Test Record (1 of 2) ,
Hewlett-Packard Company ‘ :
Model HP8770A | ' Tested by
=+ Arbitrary Wuvefprm Synthesizer _ .
Serial Number Date
., ' Aesulls
Para. E : Test :
No. | ‘ ‘ R oo - Min. Aciuzl Max.
‘48 | POWER-UP DIAGNOSTIC : W)
49, | SINEWAVE OUTPUT POWER AND °
ATTENUATOR ACCURALY
Output: Power : , . .
Standard Instrument ?.75 dBm — 10.25dBm
' {500 Output) , _ : '
Option 002 Instrument 7,99 dBm 8.49dBm
(7562 Qutput) ‘ (corrected)
Attenuator Relative Accuracy.
Attenuator Setting (dB) ‘ ‘ ‘
10 | -0.2dB N +0.2dB
20 - =D4dB — +0.4 dB
30 i—0.56dB - +0.5dB
40 —-0.8dB - +0.8dB
50 -09dB - +0.9d4dB
60 —-1.0dB — +1.0dB
. 70, -1.2dB e +1.2dB
' - 80 ~-1.4dB — +1.4dB
90 -1,5dB — +1.5dB
, 100 -1.6dB . | . +1.6dB
110 -1.8dB —_— +1.8dB
410. | SINE WAVE HARMONICS, SPURIOUS AND ! '
NONHARMONIC DSTORTIGN
' Harrpohics )
(Carrier 1 MHz) _
Second . — -50 dBc -
Third : . e =50 dkc
Fourth ' — . =50dBe
Harmonics v
, (Carrier 25 MHz)
Second . - —40 dBc
Third - —4G dBe
' Fourth o ‘ - —40 dBc
Spurious and Non- |
v ' Harmonic Distortion
‘ (Carrier 25 MHz) - -50dBe
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Performance Tosts' | L L HP8770A

Table 4-3.. Performance Test Record (2 of 2) o '. .
Hewlett Packard Company : o '
~ Model HP8770A | ‘Tested by
Arbitrary Waveform Synthesizer E
Serial Number ‘ Date
- o - . . Resulls
Pars. : ~ Test . — . ' : .
No. | o o : Min. o A ] Max,

il
'

410. | SINE WAVE HARMONICS, SPURIDUS AND
NONHARMONIC RISTORTION (cont'd)

‘  Harmonics oo
! . (Carrier 30 MHz) ' , o ' o . . L
. Second | - \ ' SR —40dBe
', Third ' o , _ ~40dBc,
Fourth . _ ' — | =—40dBc
Spurious and Non- . ' : ’
v Harmonie Distortion : . o :
' ' (Cnrrier 30 MHz) ‘ ! St — —40 dBe
471, | . 1OMHz HEFEHEHGE OSCILLATOR ASING HATE . :
: Aging Rate o . Y <H6X107%7dny
412, | REAH PANEL INPUT/OUTPUT FUNBTIDNAI. CHECXS o | :
10 MHz Reference ‘ , —_\) | :
Sampling Clocks ' ' —_— )
Marker Outputs ' C : e (V)

Packet Advance a v —_—

4-28
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HP 8770A

4-13. AUTOMATED PERFORMANCE TESTS

* Automated Performance Tests can save test time
- and provide consistent test procedures from instru-
ment to instrument. Automated performance test ,.
software and manuals for specific Hewlett-Packard

computers are ordered separately from your near-
est, Hewlett-Packard Sales Office for a nominal

1

Performance Tests '

fee. The software and manuals, however, are not
available at the time this manual was printed.

For your convenience, a tab has been provided in

- this manual to add the Automated Performance

Test procedures.

. 429/430




HP 8770A . '

. \ Manual Changes

® - - APPENDIXA
C MANUAL CHANGES

' An instrument manufactured after the pi'inting of

'this manual may have a serial number prefix that -

- is not listed on the manual title page. In this case,
_your manual is provided with updating informa-
tion to make it as current as possible. This updat-
ing information may consist of replacement or
additional pages that should be incorporated into
 the manual to bring it up to date. ,

- If you dperate or service instruments with several

different serial prefixes, you may wish to keep
pages that are replaced with the updating infor-
mation. Appendix A provides a place to file'these

‘pages.

A-1/A-2



