CHAPTEHRS
HP-1B HEMOTE OPERATION

This chapter provides information about remote opera-

tion of the HP 853A Spectrum Analyzer Dﬁp!ay (with a.

compatible spectrum analyzer plug-m) usmg an HP-IB’
controlle. ,

Gemml Descrlptlon

The HP 853A Spectrum Analyzer D:splay can he ac-
cessed tur remote aperation through HP-1B, The HP-1B
connector and address switch are on the instrument rear
panel, Interconnection between the HP 853A and the
'HP-IB- controller is accomplished with an appropriate
'HP-1B interface, and may reguire an additional HE-IB

interconnection cable {ol‘ten supphed as an mtegral pact .

of the HP-1B interface). ,

i

Communication 'between’insimmems_, on the HP-IB re-

quires that a unique address be assigned to each instru-
ment, The rear-pansl address switch (Figure 40) iy used to
set the HP-IB address of the HP BSJA
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F{gure 40, HP-IBAddress Sw!rch
HP-IB OapabiHly

The mmpletc bus Lapabihty of the HP 853A, as defined
m IEEE" STD4SE(0r identical ANSI Standard MCt. B,is -

uuthned int Table 4. Instroment responses to generat bus

cummands and cuntrul slgnals are dcscnbed in detail 10

ald in programmmg. e .
. n].'\.'.:_' o

Speciflr: HP-IB prosrammmg tudes for the HP 853A are

given in- thc syntax teference gmdc at.the end of thiy .

chapler. and a:e summanzcd in.Table 5. Sample pro-

gmms written on an HP 8§ controller, in the BASIC pro-
gramming Ia*.guage are presented jn. Appendix B tu L

dr'mdnslrate the use nf these pmgramm: ng codes.
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~ Digital DlsplayCuordlnaies _

Trace data is stor@d in the trace memory of the HP 8RJA .

using the digital display cocrdinates shown in Figere 31,

_ In references to the display coordinztes for programming
codes AP/BF, BA/BB, XY, TA/TB, 1A/IB, and JA/IB,

the coordinates in Figure 41 apply.
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Figure 41. HP 853A Digital Dispiny Coordinates -

Within the range of th CRT graticule, there are a total

of 481 x-axis values {0 to 480, with 48 points per division)

and B01 y —axis values {0 to 800, with 100 points per divi-

ston). The y—axis overrange values and undermngu val-
ueg are alse noted in the figure.

Two lines of annotation near the top of the frace area of

-the’ CRT display are controlied by the prugr&mming

codes CS LULU LF and RU/RI..

\

This Syntax Reference Guide is intendsxd to providé, in
detail, the required command format to be uset when

" addressing the HP 853A from an external HP-IB control-

ler, and to describe precisely the resulting HP-IB output,

_It.i5 important 1o keep in mind that this guide is written
frem & controller. point of view, as user-generated pro-
v - GTANS will always be executed in the controller, not in the -
* $pectrum analyzer dlsp[ay.

A p:c:onnl flow rcprcsematmn is used 1o delineate the

- sequence of bytes or blocks of traffic across the bus, Lir-
- eral ASCH characters are bold and shown in rounded
.. envelopes. These are transmitted exactly as shown. Items
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enciosed by rectangular boxes are blocks of bus traffic

which require further explanation. These used repeatedly
are: ' C -

UNL TA21 LAI8: UNListen, Talk Address
2I, Listen Address £82 (ASCII code: U2

[Enter | UNL, LA2i TAIS: UNLisien, Listen Address

21, Talk Address 182 (ASCII code 5R)

| Addmonal Commands | Additional programm:ng _

cades (two letter mnemumcs) may t'ollow with-
“in the same: "Ompnt” statement -

Note that data bytes passed n]ong the bus ongmatc from
the cuntmller (coniroller is ta]kcr) umrl an “Enter” block

2 Assumes controller address = 21, HP 853A address = 1§,

is transmitted, at which time the spectrum analyzer dis-
play generates any succeeding data (display is talker).

In several cases, two programming codes are used in an
identical fashion and are listed togelher, Each pair per-

" forms the same function either on Teace A or Trace B, or
on the lower or upper CRT annatation line. Usage of
only the first code listed is described; the second code
may slmply be subsmuted in its place. -

A reference to = “digit” should be understood to refer to
the ASCIN code for.one of the characters 1,2, 3, 4 5.6
7.8, %0r 0

The HP 853A ignores extra delimiters such as CR (car-
riage retu'n} and LF (line t'eed) ina command sequence

Table 4. HP 8534 Respom;es to General HB!B Bus Commnds

HP-IB Mescage Related Mnemonics Resporise
Duta Trigger GET fasues a sweeb tripger pulse {for proper .use, pecirom
‘£ : : anelyzer shoutd be in SINGLE SWEEP mode),
Clear -_ DCL, SDC . Tnterrupts 2 sweep it progress, Terminates uafinished
: commanda. Clenrs any service requests, Resets trace
arithmetic reference line to default position ( refer to
OF command).
Liesets annotation position to top -creen (vefer to l_P.
. tvmpnand),’
Resets d:gnul gvernging ulgorllhni.
| Resets sweep, '
'Remote ; REN " Enpbles remote p.ro_grmlming of front i:unel cu-ntlwls.'
"Local . 1~ REN,GTL Front panel controls are 'nnt remnteiy prugnammnble. .
Local Lockout | " LLO Locks out local button on from pancl {PLOT GRAT/
c . HPIBCLEAR), il
Réqulre-Servict ' - RQS Instrument may mquest‘sendce (refer to RS command).
Status Byte SPE, SFD- : Serial pdrll (thstmment transmits status byte).
Abort - - IFC Unaddresses instrument.
 Response Byte PPC,PPU " Paraltel poll (no respms.-.).
~ The Interface functions wppnrted by the HP 353A Spectrum Analyzer Dmplnjr are; SHI AH! 5,14, SRI RL1,
. PFO,DC1,DT1,C0,E2 (as def‘med in IEEE STD 488-1978 and identical ANSI STD MC1:1). .
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sent from: a controller. However, when the HP B53A is
mstructed to put aut a sequence of data bytes, the conm-
plete sequernice must be read by the controiler before nor-
mal operation can be resumed, With the exception of bi-
nary trace data iransfers (BA and BB), data byte
* sequences are terminated by transmitting the ASCII char-
acters CR.and LF with the End message (EOI bus line
pulled *true”), Binary trace data sequences include no .
teeminating CR LF, buy the End message is sent duering
sransimission of the final byte of the sequence (the tmal
byte is the 962nd byte for BA and BB).

Pressing RESET on HP-1B controllers generates an inter:
face clear (IFC) commard on the bus, whlch unnddresscs
the HP BSJA .
KA .

When an illegal"l'wo-chararter mnemanic is received by
the HP 53A (one that is not included in the program-
ming code set), bil $ of the status byte is set and a SYN-
TAX ERR (error) message is displayed on the upper CRT
annotation line. To cemove the message, press HP-IB

CLEAR (PLOT GRAT) for se'verai seconds, or execute a

Clear command over HP-IB.

* Table 5, Summaa;y o fHP 8534 Pmmumng Codes

Mnemenic | - . o Deflmtmn Mnemoniz | .~ Definition

TA - Quiput iruce A, decimal {ASCIT) values Ja Input trace A, binary values .

T8 Output trace B, decimal (ASCIT) values R Input teace B, binary values
- BA .| Output truce A blnary vajues . : o

BB Quiput trace B, binary values CA Clear (blank) trace A

o o AR CB Clear (blank} trace B

AP . Output peak cocrdinates, trace A - _ oo oo
~ BP * Output pesk eoordinates, \race B T5,TSn | - - Take sweeg (n=0-63)

Xy . Output coordinates, r.urrent point in sweep -RSh Set Request Servico conditions {b=mask)
L ' o Output Device Identification '
L Input upper CRT annotation ling "OFn Set INPUT~B-rA offaet (n=0—075)

LL Input lower CRT annotation line FP N Dutput front panel control settings

LPn Set annolution line position (n=0-B) '

RU Restore upper CRT annotation line REMD‘]‘E OPERATION (REN enubled)

Rt Restore lower CXT annotation line e

CS Qutput characte: stnng (CRT annvtatlon ACn | Set TRACE A control (n=1-4)

' lines) BCn Set TRACE B control (n=1-4)
o ' DEn -+ Set DIGITAL AVERAGE cumrnl _

1A . Inptjt tracy A, decimal (ASCIE) values : (n=0~1) .

B " Input trace B, decimal {ASCII} values IEn - Set INPUT—B—+A control [n={]kﬂl) '

TATB  Quiput trace A, output teace B, decimal (ASCH) vnlues

Trace Out: chuen:lal y-coordinates {—50to 975) for
(including leading zeros. and mmus s:gns) separated by

—~50 mdu:ates a blanked trace.
) Example:

. i #2 # #4580 #481
ASCII Sequence 001, -04, 012 975, 100

BABB  Output trace A, output trace B, binary values

Qutput _—(BA‘)— Enter F—] Trace cui

' Output —_(TA)— Enter, Tr.ace out —@a—h

trace A of trace B Format iz 481 three-digit r:nordmutes
conmumas for o total of 1923 A?Cll charactl:rs The value

R R e m o rma e e

R 2




o

- . ] R : ' ‘i i
. i
- 'nw.- Gut- Sequential Y*CODI‘dlIlElCS ( 50 to 975, in two'ks cnmplement binary furm} for !ran:e A ot trace B Format "
is 481 two-bytc cnordmatcs for a total of 962 bym The value - 50indicates a blanked trace, . _ Y
Example. o B S 1'
' #1812 ¥ #480  #481 |
Blftesewmce 'ab ab “ab.... ab. ob

whcn: a and bare B»btt bjtm To reprcscnt l:he )r-cnﬂrdmate 820 the pair of 8-bit byte_u would e

A= uommu ..
b = 00110100

AP BP - Output peak coordi nat:s Df lrace A, traceB

Uutnu't —(AP)— Ellitar : ':,.p —(cn LF)—»

L ReYToXY motdmatcs (000 to 480, 48 to 975) of single ma:umum trace peak. Formal: is twu I-digit coordmates
scparated by a “omma (7 ASCII cha:acters) ' : . '

Example: _
Y
ASCI] sequence 240 800

) .:' . Afthe p:ak y-value occurs for two or more va]ues of X, the leftmeost point (Inwest x-va.lue} is retnmed |

XY . Output coordinntes, current pouumsweep _

, .. . T . ] . T ,
Dutput —@— Enier EW' ER L. ] :

Ly XY r:uordmatcs [1]00 to 450, —48 to 975) oE‘ current point in sweep. Format is twu 3.digit.coordinates
. separated by a comma (7 ASCH charan:lers)

bl

L E:tqmplc: .

_ ox oy
.ASCI sequence 240, 800

_LU,LI_.. Input up"pcn. lower CRT,aﬁnotmion line

Uul'bul"l—@—j’u_i — Tatm

ln°-'uc|||li<n'|ill Commends j _

'l‘ext, Up to 60 ASCi] characters to appcar on upper annotalion line {LU) or lower annotauon line (LL) on CRT.

1

'lbrm An ASCII terlmnatms character ETX, LF CR or any bytc inthe range 0 to 31 dmmal

85__344 Dbpﬁry C?mar.rer Sct

32463 [ VHFEL (D, - L AU1239587a09: HERE

6355 @HBCDEFGHIJhLMI-IEIPE!PSTI_I*.-'N#JH: "]

|98a27 abcde#ghuk!mnapqrstwu T Iy
' 'Chnnctw 32 11 & blank

e

&
-
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CS . Dutput r:haracter stnng (CRT nnnomtion lmes)

Juipit Enicr Llppur Iin'a

—(05)—

{lweern -

Upper, aner Line:' 'I'Wc- B0-character ASCII. -;trmg'; curn.spundms to lhe charal:ters dlspluycd in thc upper :md'
]ower CRT annotation lmes.. Each 60-cha racter hne is folluwed by an ETX oy _ .

Iﬂ B m]:rul IraceA traccB dmmal [ASCII) va]ues

il

b
=

Outaut. Trace. |n Tarm |-

Addil ion’ul' Gommnnd's'

Trace, I|:'1'

chucnnal y-courdmn(cs {(—9%t0 975) for lram. A or trace B, Values l:ss {han ~ 45 are b]nnk ed. Format

. is up to 481 one- to three-digit coordinates (including lcadmg zcrns and minus 5lgns). each sepnratcd bya comma,

. space, CR, LF, or combination of thesc delimiters.

- 'Ibrm © Sequences with less than 481 coordmam must be termlnntcd w:th a scm:colon or nddmonal two-letter
programming code. Sequences wnh 481 coordinates musl be terminated by a dehmuer. (comma SpaLE, CR, LF or

combination) or by an additienal two— Icttrr programmi ng code

Emmmc - o
, . # B n #4, 45 o :
- ASCllsequcnoe 0, -4, B0O, —S0, D0; . (Stcordinates) -
Example; : oo T o ‘
. _ #1 2 4 o 4s , .
ASCHlsequsnce  OCR  —4CR BOOCR -50CR OTS {§ coordinates
_ | ; ~ Take Sweep code)
Example:’ o o oo e :
o - ) I 7 S ' #4850 481
' . ASCllsequence -5 100 375 ... 100 ~SCRLF - (A.SCII spaces
' S . P o ‘bétween
' ' ‘ coordiniates) '
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‘ |. 'I‘\ ln

ekl ! 3 J : )
chugntk;l! y-cnnrﬂin.,hqs ; - 99 LG.P'!S in twn's ct)rnplement bmary form) for trace A or trace B, Vakues
48_ hre l:u:!u:d lr‘prmatilxs 48). WJ}_-byte; t.nordmateq i'or a lutnl oE 062 bytes. Refer to BA, BB code's

L j':":!. Blan.'s trnce (all
e -
.’r

"fS TS!! Tnkc.,!it;deep'

' /!

e
, | : ) Ad,dll{?nul l‘cfmmar}ﬂ S o
, . } T EEE K ! )
itig ggers the kpf:-.trum, anatyzer tu ;.weup ;}nd ]rlhlhlt'i subsequent ccrnmands untll sweeping is cump]etc

_I.:’ i ,J ¥ ‘! 1 l
1 Spe £’ ies number(bl' swecpg lo hc‘ taken lf n is not. 'ml:c:f 1e=l one swr‘ep is executed

o . _;{ During 'ecutmn oi‘ the T‘S ;md TSh commands, thc First Eive blls of the qtatm register def'me a bm.uy va!ue -
/A ,.x,’ md:cntr:ig the tata! numher of full nnd parhg} ‘iweeps remammg 'The stntus regmer may be :u:cc';scd b:.r a serial pall
fmm,m& con:m:tcr and bn Gwil helow ’ T : .

:F' _'.,' f [ b l

i Se;s the: mstrumenr w .Jx'.fnnq that wnll tnggcr A service request. When one of lhese conditions oceurs, the SRQ line
is pnllcd and o bitd, the status register are set— bit 6 and'the appropriate bit for the particular service requcst :

cnndlt ton. A serial pull lrom the controller resets thc stntm register and SRQ lme

i
AN .

s “

,iiv:f' a une~byte mask for scttmg serme reque';t cnndﬂmm (SRQ line pulléd oniy by selm:ted r:ondltmns) Mask
value i5 set to 0at power-on s : _ ' S
'Hegg:t::sﬂit I;lelscripﬁnn of Service l.‘qlundilinr__l_ ' . I:I;?ﬁ::g:;e a e
0 End of Sweep I R L o
1 Not used PR . U N ) .
2 Fast Sweep Error : S 4
3 INPUT--B~A Ertor o 8
4 Digital Average/MAX HOLD Error : ‘ 16 N
5 Symaox Error : R :
6 Univarsal HP-IB Service Request Bit [(6d)
. (set whenlner\lice condition exjais) : _
7 Notused . - (128)
For enample, a mask vajue of 61 (l + 4 + 8 + 16 + 32)cnables all poss:ble service request condltlon-. The mask
- must 3¢ sent as lhe bmary byte 00111 101 :
40 .




ol

- Qutput Devi ce ldennflcauon - ;

Qutput _(E.')_ Eater —(asa ch Ll)—u

OFn

nstrument returns a three-character steing, “853™, for identification.

" Set INPUT ~ B~A offset n = 0 — 975)

8
FP

Output —.—-I]L - : J .

Addltlanal Commands

Sets a-caordinate of reference trace during trace arithmetic. Value is initially set to 400 (mid-screen) or 800 (top
raticule line) by position of jumper internal to instrument. :

Output front panel control settings

CR- LF. }

F

Qutput -—(;Ef;)¥m- Entet

rott Panel Settings: A I2—charactcr strmg representing current dmpln}r cuntml bcttmgs. Format is twn:lve ASCI

bytes in the form of control setting codes; “ACmBCmDCnICn"

ACn,BCn Set TRACE A, TRACE Bcontrol (n = | ~ 4)

__where m=1- _4
n=01

REMOTE OPERATION {REN required)

Remotely control troce functions,

Dutput ——A‘IIEI'__{]i]]h . . Jr .

Additiona) cqmmands

n=1 CLEAR WRITE

n=2 MAXHOLD

n=3 STOREVIEW - S S
n=4 STOREBLANK S o

Remaote operation is denoted by a “EB" appa:ur_ing next to display function catlouts, just to left of graticule,

DCn

Set Digital Avémge contealn = 0,1

Ouiput—CDC e
g

Addiilcne] Commands

- Remotely controi digital aver_nging.

n

n = { . Torn OFF
o=} TernON

41




ICn .  Set INPUT=B—A control {n = 0,1)

=

Remotaly control trace normalization.

Ouiput

addltlanal Commaonds J

n: =0 TurnOFF
=1

n
n Turn OM

4




. _imow. . APPENDIXA." ),
AMPLITUDECONVERSIONS

) 4

o : S T ) ) . . .|JI
CONV_ER_SION E'QUATIONS L LT To calculate 2 linear Ievcl stmply take the ann]o;, aof Ihl..
Iog.mthmn. Ie\rr:l - _
The fnllowmg equatlom alfow conversion from dBm to . : " SR
dBmV or dBansm syslemm e . ) S dBn to ¥ (W) o
' E . et tllim = 1 ]lm 1 Iw, b= I’l- I'mm coan
dBm + 107dB c[BpV e oo R
B 47 dB 4B V e B - Lk ;7 dBmVitn me\..) B SEPITERT
dBin + m ' o A
At ; . (IBmV =% T{J‘l{]—“:—' V\.= ‘I_I:J'_q ll“:;]‘ - \‘
dBmV + GOdB =,,ng L L. - : S B
S S A E ‘ (ll,’;ru\’ ti V[’H\’
! " .

If it is desired to cqnvert tmm Iogamhm units 1o Tivear e ’ d-ill,u__\:'. l) !ug——- _V 2 e ¥ me}

units, then the equations gwen below will be useful. Keep
in mind that the logaruhmlc lcveh are nll rcferenced 1o

lineni units, " B Flgure A—l c:mbt; used to anrcrt lmm dBm lb vnlzagc in

Thai ig ) BT o FRa - N Comrersmn from dBm fo, vo]tb can be made whctht.r the
T '. T ; Amplitude Scaleisin LoGorLIN, To read voltage, posi-
- 0dBmreferencedto ImW - - “ .0 i tion the signal oif the rcfcrcm.e level litte of the CRT.
- 0dBmV referenced lulmV gl Read the REFERENCE:. 'LEVEL ih dBm and find irs
'I_--OqlB,uV referenccd o’ Ip\’ S equivalent voltage from the conversion chart.
. r.'-' ’ l
t e . _:'-:. e . . ‘.:
o s e .
. _\--":il..':; 35
-90 20 L
-50 10 f— G :
o | + ',
e o
_I....'r'o.'-,—ip
'. -nﬁ.'-z.n
oo o l'n' e G5 LT Co
g _30 - o . . '.. AN A 1. RN R . LN
Slewv e L 1y N TR T e -
a |0pU Sy T \Ihr;lnwtnm} ne e . m'i-“f"_:- o
i o Cenversfon Char! dBm 1o Volmge (for 50 Oi:ms} - I. ’ "
L : L - . N




APFENDlx B .
PROGRAMMING EXAMPLES FORTHE HP 853A

'The following examples illustrate some of thc wnys thc '
- entire command set of the HP 853A may be used whqn .

operated with the HP-B5 BASIC language controller. Jiii
- assumed that the user has n prier knowledge of cont 1&:
operation and the BASIC programming language, '}

* The programming codes and examples are divided into
four functional categoncs Labeling, Trace Data 1/0,
Sweep Control and Instrument Status and Display Re-
. mote Operation,

A user new to the system should first work through the
examples to become familiar with the varions program-
ming codes, and then refer back to this Operation man-
-ual as needed when developing programs (refer to Chap-
ter 5 for a detniled HP-IB syntax reference gmde for the
HP 853A), '

The following programs assume the sefectable interface

rmﬁwum?udmHﬂWﬂAHHmaMm%muNow

(se= Chapter 5.

IF an illegal two—letter mnemonic is sent to the HP B53A
(i.e., one that is not included in the programming code
" set), the message SYNTAX, ERR will appear on the CRT.
To remove the SYNTAX ERR message, send the com-
‘mand CLEAR or press HP-IB CLEAR (PLOT GRAT)
on the HP B53A front panel for several seconds. Clearing
the HP 353A status rcglstcr also removes the message;
refer to the RS programming code in C’hapter 3 for de-
TH

- I..abolmg

LU I.L lnput upper, lower CRT annotation line

The LU or LL programming code allows the transfer of ©

up to &0 characters selected from the ASCII character set

{sec LU,LL cades in Chapter $) to each of the two CRT

d:splay lines, To deraonstrate the use of both display lines
- with the alphanumeric charac:ter set, run the follnwmg
program. o . .

" 1o DUTPUT 718 ;*"LUTHE 853R CAN
* " ANMOTATE 6@ TOTAL SPRACES MIT |

HIM ERCH DISPLAY BUFFERY

20 OUTPUT 718 ;"LLB123456789 a
quick brown fox Jumred over
“the lazy doo's back”

The controller executes an OUTPUT statement (o trans-
fer the character string in & free-ficld format. To prevent
unnecessary bus trafiic, compact ficld formatting trons-

fers no leading or trailing spaces:

12 DUTPUT 718 USING "K® ; PLU N
o extra sPracest”™ Co

RU,RL Restore upper, lower CRT onnotation line

To restore the upper and lower lines of annotation to the
power-on condition, use the foltowing commands:

18 DUTPUT 718 ;*RU" .
28 OUTPUT 718 ;“RL"

or

19 DUTPUT 718 ;"RU RL™

LPn  Sel annotation line positl'fon {n = 0tp8)

“This programming code is provided to change the posi-

tion of the nnnotation lines relative 1o the CRT graticule
lines (the bottom graticule tae is designated n = 1) It
helps ensure that labels do not interfere with n displayed
signal. An example program demonstrates the use of the
LP code:

18 OUTPUT 718 "LU THIS IS A TE.

BT
28 OUTPUT 7ig ;*LP3"
39 OUTPOT 718 ;"LP?¥"
40 QUTPUT 718 ;"RU RL"

The labels can be-moved from the turn-on positlon, n =

B, to other vertical fevels, but will be bl:mkcd when they

interfere with the trace.

cs Output Lhﬂmcter string {upper. lower CRT annola-
tion lines)

AH display annotation can be trﬁmferrr:d to a 122-char-
acter string, d:mensmned in the controller ond then print-
ed; . g

18 DIM C8L122]

28 QUTPUT 718 :"CS"
38 ENTER 718 ; C%
48 PRINT C%




The array in line L0 i5 dimepsioned to store the character
strings From both annotaiion lines. A 5" pregrame-

ming code calls for the transfer'of dlsplay characters into

the string array. Statement 40 results in a digplay of the

character string on the contro!ler The ASCI controller

cade for specifying end-of-fext (ETX} is included in the

character string, accounting for the two extra Lharatters-_ '

dimensioned,
. "”JDaia I!Q _

TA,TB Out.put trace decimal (ASCII) values -
BA,BB Output trace bmary values

Speed, storage reqmremenls and prugmmmmg conven-
ience govern the choice of teace data output technigues,

¢., the optimum use of the commands TA,TB and
BA,BB. Three different me+.ads follow:

Mathod | (ASCH decimal data transfer inlo lnlagar
anay)

Method I provides fast transfer of all 481 trace values
from the HP 853 A to o numeric array dimensioned in the
controller (=1.75 sec). After reformntting, the trace data
can be processed by the controller. The array storage re-
quirement is 3366 bytes (3 x 481 + 1923 = 3366) of con~
troller memory. The following example includes the
transfer of trace datn to the controller. and reformatting
into an integer areay: :

‘10 DIM ASE1923]

28 INTEGEF B(488)

‘38 OUTPUT F18 :“TR*

49 ENTER 718 ; RA¥

59 FOR I=8 TO 480

68 J=411+1
.78 BLI>= UHL(Hi[J;J+2])
88 NEXT I .

Siring afray AS is assigned a length of 1923 characters;

the numeric array B is dimensioned as & 481-value INTE- -

GER army te save storage space (3 bytes/value vs, 8
bytes/value). The TA instruction is sent and the string
A3 is transferred in lines 30 - 40. Thig string now must be
converted to n numeric array of 481 values, accomplished
in the For........ .NEXT loop set up in lines 50 - §0.

Msihod Il {Direcl ASCII decimal transfer ahd stor-

age)

Methoil 11 is convenient for temporary stornge of trace
values when no data processing is required. The follow-
ing example shows the use of the 1A progeamming code
{which inputs ASCH dec:mal trace values) to-return o
stored trace to the HP 833A:

tp DIM ASECL1923%

29 oUTRUT Y18 ivTAR"

138 ENTER YiB ; RA¥

48 PRAUSE - ,
58 OUTPUT 718 ;*IA",A% '

" Methad 11 i.*'. convenient becar-e it rt.qulm less dryay

storage (1923- bytes} but the data is in string ferm {ton-
version is ne'.essury before numertcal calculations can be
‘made). The trace transfer time js npprommately 1.28 sec-
onds for TA and apprnmmately 0.70 second for IA {cefer

ru IA I8 Eor further details).

-

Meaihod li} (Fast trace iransier lor storage)

When the fostest possibie transfer of trace values is re-
quired, Method Il is the best choice. This method trans-.
fees trace values in binary form as quickly as possibli: Tor
later conversion 1o a numetic array, )
: 2
18 DIM ASLC378]

28 IDBUFFER R#% :

© 38 DUTPUT 7i8 ;:“BRA"

48 TRHHSFER 718 70 A% FHS

A8 is dimensioned 8 bytes more than transferred (i.e., 2
bytes/value x 481 + 8 bytes = 970 bytea), The IO BUF-
FER statement designates A$ to have a working length of
962 when executed, The BA programming code is sent in
line 30 to call for a transfer of byte values, and line 40
provides for & fast hand-shake {FHS) TRANSFER, The

“time required to transfer a full trace is approximately 155

mIsce.

. When it is necessary to convert AS into numeric data, the

following code can be used:

54 INTEGER B(48@)

6B -FOR 1=0 TO 488

78 J=2¥I+1

BB B(l>»= 256*HUH(H$[J]}+HUH(FI$[J
' +17»

98 HEXT 1

Two 8-bit bytes are required to specify the full range,
—48 to 975, of the digital CRT display: the first byee
carries-the two most significant bits, and the sevond byte
corries the eight least significant bits. To combine ench
pair of bytes from A§ into a single numeric value, it is
necessary to canvert both string values to numeric values,
multiply the first by 2° = 256, and add it to the second. .
Note that this program works only for positive trace val-

-ues; for underrange values, test for 2% complement nnd
make the appropriate conversion.
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_ 1A,1B- Input traccinteger values

Thesc commm-.i:l} aliow the conlrol[er to output up to 481

integer trace valties into trace A or trace B. Values in the

range — 48’ m 975 are displaycd at.corresponding levels

on the CRT} values less than —48 are blanked. A and IB
--are useful for rc—emenng trace dada that has been previ-

ously stored using the TA or TB programming codes (see

Method ), or for transferring o controller-genemted
" “trage” (such as a test limit line stored in trace B).

Place'the HP B53A display in the CLEAR_WRITE'A and
STORE VIEW B modes, then rua the following example:

18 OQUTPUT 718 ;”IB*

. 28 FOR I=8 TO 60

38 QUTPUT 718 ;309,300,300,300,
~ -5@,-508,-58,-58

48 NERT 1

" The programming code IB in line L0 instructs the HP
853A to receive 3 numeric string of values for trace B.
Lines 2040 set up n sequence of display values for
transfer (the value — 50 blanks the trace). When the data
transfer is comp!cte, the result is. o doshed Ilmlt line
viewed in trace B

JAJB Input trace binary vilues

Datg transfer over the tnterface. bus can be performed
morte rapidly by using the JA or JB programming codes
rather than JA er IB. The following example shows how
these programming codes can be used to compare a
stored trace with a current trace: :

16 DIM ASE9YH]

28 10BUFFER A%

38 OUTPUT 718 :"BA"

48 TRAMSFER 718 TO FIS FHS
28 DISP LEHC{A%$>

188 TRANSFER A% TO 718 Fi

Lim‘.s 10 - 50 tran_sfer the 481 iwo-byte binary values
from trace A to the string array AS, with = fast hoand-
shake, and then display the length of Al.

In Line 99, the USING “K,B" farmat is sent with the JA
programming code to cutput & stang of byte values, with
no end-of- line sequerce (CR or LF), to the HP 833A, |
Line 100 causes a frit TRANSFER of dma from string
AS. '

SBlﬂUTPUT 718 USING "K,B" i "JA

ARBP Output peak coordinates

XY Output coordinates of current point insweep

It often f:appens that the only, data point required is the
peak value of the 481-point CRT trace. To obtain the x- -

and y-axis coordinates (0 to 480, O to 975) of the maxi-

. mum response, use the AP or BP programming code for

trace A or trace B respectively. If there is more than ane
response ai the peak level (i.e., two identical values in

~ different *X" locations), then the left-most “X” will be

returned after you enter the code:

18 OUTPUT 718 ;"AP"
20 ENTER 718 5 %Y
36 DISP X,Y

The x,y coordinates of the current point in 2 manual
sweep cin be transferred usmg the X¥ programming
code, allowing the controller to menitor dlspluy data
while in the manual sweep mode.

18 DUTPUT 718 ;U ®Y*
28 ENTER 718 ; R.¥
3@ DISP X,V

Sweep Control and Instrument Status

TS,TSn . Take n sweeps (0 = Oto 63)

The TS programming code allows the triggering of spec-
trum analyzer sweeps from n controller. This capahll:t:,l

. can be used to initiate swccps when the analyzer i in ei-
" ther the qmgle or continuous sweep mode, :

NOTE

It is importani to have an updaied Irece
" before transferring date.

When sent to the HP 853A, the TS programming code
tyiggers a sweep and inhibits subsequent commands unti}
that sweep is complete. Upon completion of he sweep,
the system resumes normal operation, Consider the fol-
lowing example:

10 DUTPUT 718 USING “#,K" ; “Tg

20 . BEEP

38 OUTPUT 718 ;"Ld MHo displar u
ntil end-of-sweep. "

40 PRUSE

58 OUTPUT 718 :"RuU"

68 QUTPUT 718 ;"T520"

B e i Tt = e P
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Af!cr pumng the spectrum analyzer plug-in in single -
“sweep imocle, set the sweep time to 0.5 sec/ DIV and run’

this program, Receipt of the TS code initiates a sweep, at
which time a tone is generaled by line 20, indicating that
the controller is free to proceed, but the HP 853A is not,,
The message on line 30 will be displayed on the HP 853A
CRT only after the end—of-swcep . ,

It the USING “#,K” were to be omitted i m lme 10, the

contraller would attemnpt to transmit the nsual terminat- -

" ing CR and LF afier tha ASCII characters TS.. These can-
not he acccptcd until the spectrum analyzer has com-
pleted its sweep, so line 20 (representing all other
- controller and non-HP 853A bus activity) would effec-
tively be held up until the end-of-sweep occurs, The US-

CING “#,K” format with the TS code alIDws other bual

a:.tw:ty during the sweep.

~After the program PAUSE; return the SWEEP TIME/

DIV to AUTO and then press CONTINUE on the :;ori--

troller. Line 50 restores the vpper display line to normal
. mode. The “TS20" programming code, in line &0, trig-
gers a set of 20 sweeps and holds up bus activity until the
set of sweeps is complete,

" RSbH  Set request ervice conditions (b = mask)

A sertal poll- may be per!‘ormed to check the wments' of -

the HP 853A status register, which indicates certzin con-
ditions in the instrument (refer to the HP-IB syntax refer-
ence puide in Chapter 5). Any combination of conditions
van be enabled by sencling a request service mask over the
bus to the HP 853A {(¢onditions not selected will not pull
the SRQ line). For example, to cnable all available ~e-
quest service conditipns, the mask must be the binwry
equivalent of the decimal sum of eaxch component, or 61
(1 + 4+ 8+ 16 + 32 = 61). Sending a mask replaces
any previous mask enabled in the HP 853A. The mask is
~ set to n defnult value of O at power-on, '

The tollowing example program demonstrates the use of
the RS code along with a scries of illegnl conditions
which, until corrected, will generate SRQ messages and
set appropriate bits in the HP 853A status register:
la. "K.B" ;
28
30
48

o8
68

BUE?UT 718 USIHWG
QUTPUT 718 ;*y2"
OUTPUT 718 ;"AC20C1*
S=SPOLL(718)

DISP S

PRUSE :

78 QUTPUT 718 ;"AC1DC1™
88 IF S<>8 THEMN COTO 40
96 LOCAL 718

“RS

. Tequest service conditions.
" ourputs ihe mask value as one 8-bit byte to the HP 853A.

In ling 10, the mask value is set to 61, lhus cnabling all -
The USING “K,B" format

With the mask set, the i\egal mnemonic YZ sent in line 20
causes the § YNTAX ERR(OR) message to appear an the
HP 853A ¢ RT until a serial poll is performed (this error

" condition has & decimal mask valu= of 32).

The display state selected in line 30 (refer to ACn, BCn, |
DCn commands) couses an additional request service
condition {the decimal value 16 represents this Digital Av- "~
erage/MAX HOLD crror state). Note the HP 853A CRT
annotation indicating remote control {henceforth called
“remote indicntors™),

In lines 40— 50 a serial poll is performed; the decimal
vlue of the status register contents (including the univer-
sal HP-IB SRQ bit; a decimal value of 64) is then dis-
played by the controfler. Initially, a value of 112 is re-
turned (16 + 32 + 64 = 112), This serial poll elears the
syntax error condition and. removes the error message
TSYNTAX ERR from the HP 833A CRT

The program stops at the PAUSE 5tntcment in line &0,
Line 70 is execut>d by pressing the HP-85 CONTINUE
Kkey: this sclects o legal display state, removing all service
request conditions. The progrom initintes another serial
poll and the value 80 (16 + 64 = BO) is returned, since
this was the [ast statusg regmer conient prior to clenring
all error conditions. :

A final press of the 'CIONTINUE key executes one addi-
tional serial poll, reterning the value € to indicate that no
enabled service request conditions occurred singe the pre-

‘vipus serial poll. The instrument is then returned to local

control.

"0l - Output Device Identification

~ The programming code OF can be used to identify wheth-

er an HP 85JA is connected to the interface bus, The
controller dentifies a device as an HP 853A if the string
*B53” is returned when using the following progrom:

19 DIM ASE4)

28 OUTPUT 718
'38 ENTER 718 ;
48 DISP A%

;401"
A

Display Remote aperallnn ‘
All HP B53A display slétcs and signal prbcussing mﬂdcs.
nre programmable over the HP-EB, The HP B53A re-
sponds to a remote front panel command the same woy it
dnes to a manual front panel change.
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ACn,BCn Set trace control

The front panet display state of teace A or trace B can be

selected by sending the respectwe ACn or BCp program-

mmg codes,

The value o tokes on the fol[uwmg mcnmngﬁ

n= I for CLEAR WRITE
n = 2 for MAX HOLD |
n = 3o STORE VIEW .
n = 410 STORE BLANK

For example, the following lines can be nsed to remotely
program a new front panel setting:

e OUTPUT 718
28 DUTPUT 718

s “ACLY
;BC2"

IDI.“
18 UUTPUT 718 ; "ACtBC2"

Note that o square remme md:cator is dmplaycd on the
CRT,

DCn  Set digital average control
ICn  Set INPUT — B—A control
OFn  Set INPUT — B~A offset

Display processing of trace ‘data can be conteolled re-
motely using the above programming codes, The value n
takes or the followmg meanings:

_DCn: Digital avera gc mode,

n = DforMNormal .
=} for Digital average

18

ICn: Normalize state, . g r
‘1 = 0 for INPUT — B—A OFF L , L':li"
= 1for INPUT —B—~AON 7 " oy o

LR L
A

o o
: 1 v T
oy ". ' e,

OFn: Normalize offset state, Loy
n = 0to %75 for vertical offset value 6:1 CRT
~ {For default vatues refer to thc HEP- lq ';:.mlax v .
guide} _ ) , TP

To achieve digital averaging over, for anmple, 30 sweeps, o

place the spectrum unalyzer in SINGLE SWEE# mndc :

and RUN this example: AR
19 DUTPUT 721° :"ACIBCL1DCLY - '
2B QUTPUT Viw TS 3¢
38 LOCAL Vi3 .

FP  Output front pancl control settings

This command interrogates the EIP B53A display for its

current front panel control settings. The HP 853A can
output the present status of ACn, BCn, DCn, [Cn over
the bus into a 12-character string dimensioned in the con-

-troller, This string array can Iater be possed back to the

HP 853A to return the front pancl Lo its original state:

18 DIW A$CLI2]

28 QUTPUT 718 ; "FP*

38 ENTER 718 ; A% = {{
48 DISP A -

",

8@ .OUTPUT 718 A% .

CA,CB  Clear trace memory

. Eitﬁeq trece memory can be completely blanked by send-

ing a CA or CB programming cade to the HP 853A (all

- values of trace memory are set to -5[) indienting
tlanks).




