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INTRODUCTION 

With the increasing availability of HP-IB* compatible 
measurement and control devices engineers are finding 
they no longer must concern themselves with intercon
nection/interfacing problems. Instead, they can concen
trate on the real problems of their applications. The 
HP-IB LINK permits single HP-IB instruments or clusters 
of HP-IB devices to be connected and controlled simul
taneously by a remote HPIOOO Computer System. 
This Application Note demonstrates the simplicity 
of connection and programming of a typical cluster of 
HP-IB devices via the LINK creating an automatic 
Voltage Controlled Oscillator (VCO) tester. 

*The HP-IB (Hewlett-Packard Interface Bus) is Hewlett
Packard's implementation of IhEE Standard 488-1975 
"Digital Interface for programmable instrumentation ". 
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The HP-IB LINK: 
Control of Distributed 
HP-IB Devices 

FAST, EASY, ADAPTABLE CONSTRUCTION OF A 
NETWORK OF DISTRIBUTED HP-IB CLUSTERS. 

The LINK is composed of a computer interface board, 
a shielded twisted pair cable of up to 4km long, and 
HP 3070A terminals (up to 56) connected along the 
cable . Connection between the cable and any terminal, 
or the system, is made through simple plugs and wall 
mounted sockets . Terminals may be connected and 
disconnected from the LINK without disturbance to 
others. This greatly simplifies the construction of a 
complete distributed system. 
The cable is small and long enough to go anywhere, 
following any path to reach the HP-IB devices directly 
on their site . The system itself can also be located any
where along this cable':"~. Shown below is a typical distri
buted network, and the detail of one HP-IB cluster is 
shown overleaf. 
**Maximum distance between the system and the 
farthest HP-IB cluster is 2 km. 
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A: HP-I B clusters. 
Each one must include 
an HP 3070A Terminal. 
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A distributed HP-IB network through the HP-IB LINK. 
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A typical HP-IB cluster connected to the HP-IB LINK. 

STRAIGHT FORWARD OPERATION 

The HP 3070A terminals are used for the interfacing of 
HP-IB devices to the LINK. They also permits the opera
tors to communicate with the remote system, and to in
tervene with the test process when required (start, stop, 
etc .. . ). 

The LINK uses a protocol based on a serial version 
of the HP-IB. Interface between the LINK and HP-IB 
is made through a comm:;nication module iqside each 
terminal. eommunicatiG') safety is ensured by the 
sophisticated LINK pro~ucol and terminal circuitry 
which makes the network usable even in an electrically 
noisy environment. 

The design of the HP 3070A Real Time Applications. 
Terminal is aimed at simplicity of use. A set of 15 user 
labelled prompting lights and a 16 digit numeric display 
conduct the operator during the different phases of an 
operation. A numeric keypad and a set of 10 application 
oriented special function keys allow him to easily input 
the required answers. 

SIMPLE PROGRAMMING 

Test or application engineers can develope their own 

programs with HP BASIC and a set of contributed 
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HP 3070A utilities available from any HP sales office. 
Writing, debugging and running an application program 
need only be a matter of minutes. With the LINK, 
adding HP-IB instruments does not require any system 
shutdown or reconfiguration and does not disturb the 
existing users . A veo Application is described in the 
following sections to illustrates the friendly power of 
the LINK. 

ERROR 

() I) 0 "') 
TEST IN CANNOT 

OPTION # STABILIZE 
PROGRESS DAt 

() n 0 () 
STOP 

] r 

A typical HP 3070A Label 
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A TYPICAL USE OF THE HP-IB LINK 

The following example describes the use of an HP-IB 
based instrument cluster to automatically measure the 
transfer characteristic (frequency out as a function of 
voltage in) of a voltage controlled oscillator. Results are 
printed locally on a ticket for attachment to the tested 
unit. The measurement set up consists of a Digital to 
Analog Converter (HP 59303A) to generate 10 digi
tally controlled analog inputs to the VCO under test. 
Each DAC output voltage is measured with a DVM 
(HP 5300B / 5306A / 5312A) while each VCO output 
frequency is measured by a counter (HP 5300B / 5302A/ 
5312A). 

up to 1.24 miles (2 km) 

Control signals to the HP-IB instruments, and the 
measurement results are connected to the system through 
the HP 3070A terminal. Results are printed on the local 
printer HP 51S0A. Using a typical HP 1000 System 
configuration, with little other activity occuring, the 
measurement part of the test written in Fortran was 
completed within 6 to 15 seconds (9 to 20 seconds for 
same program written in Basic) with the HP 3070A 
address varying from 1 to 10. Add' 7 to 10 seconds 
(9 to 11 in Basic) for printing the results on the local 
strip printer. The variation in speed obtained in systems 
with multiple clusters will depend mostly on total 
system activity and the amount of swapping occuring. 

-------------{QJ!-------!(----ial--- -----

VCO Test Set-up 

DC 

INPUT 
veo +------1 

INPUT 

U,U,T. 
(veo) 

OUTPUT F 

Manualy entered Data 

A80RT 
I(; EY] 

'NO'" }-----'-"--< ~~ 

HP- IB 
LINK 

PROGRAM FLOW CHART 

HP 1000 

Automatic test 

TURN ON "TEST 
INPAOGRESS" 

N N ')-______ ----:;===::j=_~ 

STABI
LIZED} 



PROGRAM LISTINGS 

The statements shown highlighted in the listing are the 
HP 3070A utilities to control the terminal itself and to 
accomplish all HP-IB control and data input/output 
functions through the terminal. 

10 AE'" .* ••••••••• 111 •••••••••••• 

~o HE'" 
10 RE.M 'II.c.o. Tt.~T 
~o HE.M 

SO Iff'" "'H~/Gl' 3/21177 
bO kE.~ (.RE.tWI:!U 
70 REM ••••••••••••••••• " •••••• 
~o RE~ 

qO HE'" 
100 oJ"" V'1201.H)r20J.t)llOJ.J.'~(~},F)(t?OJ,l/rlI1.f.(111.n(20J.lS[lJ 
110 PRINT" Ef"TFH 10/0'S III '~IJMtlfR : lit 
120 INPuT L. 
130 HEM 
140 PE'" :::t:===== LLf:Ak TH~ LO"''''lt:TE SE.I .. IIP ========== 
150 L.t.T C-ClfHL) 
lbO RE.'" 
170 HEM :11:111:.:==::11:: I:.' ,AI:<LE all S"~ ===;::===:;:: 
1"0 lfT SI=SFK(L,II) 
lQO RI:.'" 
lOll HE'" .......................... . 
210 HE,1o\ ••••••••••••••• STAkl (If "'AN UAL "F'I'''. (~ ••••••••••• • ••• 
l20 MfM .......................... . 
210 REM 
240 HE'" ========:1.: LJG"'l "k!:. ... IH FlF< t J!:.lfl TtS1 • I t. ==::===: =: 
,lSO Lt.T L1aUTCL.I.u.O) 
2bO HFM 
270 Rt.'" =_=:lI===a= ... .lIT F(h. UPt."A10~ lI~le"~tr . lln'" ========::= 
2~O CALL ~OI(AU(L,b".S2 .... ) 
290 IF ~J:l TrfE"-l 1,)0 
100 IF Sia2 Trft..l~ l!'tl 
310 IF S(lsto Trlt."" IHO 
320 AE'" 
jjO HEM =a::: lIGl1l -£FtlolloJt· II., 
1uO It.l LI:LI1'(L.";,.O.O) 
3150 GOlO ~~n 
lbO HE'" 
]70 ~E"· =: l}"toT '"J'4SU. I,,.tI',J bt.~JAl ." t!l :===:::=: =: 
380 LEl LI:CLIT{ ,-l,-').td 
]qo HE"" 
'loa IoiEIoI :: Gl: r lt Pt~AJn ... ·s A'-. 5,.l:k =:::::;::==== 
'110 L.t. T cult 
~20 C"L.L kD~BO( .C",52, ... ) 
'130 IF ~-t THEr'ol 1')0 
141..0 IF lE"'(CJj z tI ll-t.~ S(lO 
'1!:to HF;fo' 
IHtO HE'" •••• : LIGI1T -tkkOA· o~. 

'170 Lf. T l1:LfT(~ ,S.{l.O} 
"bO LfT C).· • 
"qo GOTO "20 
"uu RE'" 
510 REM lI.a ••• 1:.::.:a: LIGHT "Of'T IO'" • 1- 01. :======:u:= 
520 LET U.UT(L.-S,-b,7) 
530 U:T as (I ,bl =e'- (I ,c,J 
51.10 Jolt."" 
'550 Rt'" .a:a:.casz:&,= GfT OPI:.WAlfJw·S AI\I5\'oF~ :==Z;:J::=== 
SbO Ll' CI.·· 
570 C"LL IWKRU{L,CI,S2,R) 
580 If' ~=1 THE" ISO 
sqo If Lt.~(C$) cc 3 THE~ btl" 
bOO LET 11.L1HL,."O,O) 

blO ltT Ct=-
biO GOTU 570 
to30 Rt.,... 
b'lO ~EM :1:11::===:::1:11: LJl.HT ·11:5' II. pwOG"'fSS· O~ .=J:::I"'~:U:: 
,.,SO I'f£M 2: ........ z •• "NO OtSPL,o,y f:kAZt.O ===U: •• U: •• 
btlO LEt U.LITCL,-7,"5,8) 
b70 CALL hI,RITCL,O) 
b~O PwI""T .L,· • 
t-qo LET tUI7,q)I:Cilld) 
700 ~t. ... 
710 RE'" •••••••••••••••••••••••••••• 
7ln Nt.'" I:.ND IJ" "'".NUAL 1([ Y!f\.{j, 
730 tolE'" ••••••••••••••• • •• ". ••••• "..". ••• 
luO kE'" STAIH Of .lllTu"' .. 'lC TfS' • 
7~0 kEN ••••••••••• ". ..... " ....... ". •••• 
'tlO 1oIt.'" 
710 RE'" =.*:r;:==.z.= SE.1 IIr"'OIt t:~H'LE =:;:;1:;::::1::== 
780 LU ~.J.t':r~(L,t) 

7QO Jolt:'" 
~OU IU:.'" :=:::c INlTULJH ll1E U. A.C. A"'O (JIS"8l~ Local puS"'aUlTn~ ::z: 
1'10 LEl Ctt(IoIO .. T(L,· l' ·,-to") 
1'20 Lt T PI:- • -
~jO ll:.l 1(:0 
tS~O wf'" 
1\50 "'EM :c:u=n:.: LOOP TO PkOGwA/" THt ulFHwU;T OUTPUT IIOL TAGE5 :t::= 
nbO FOIol \/:0 TU -100 SHY -10 
f\10 CAll DCODE(II.P,.,·(f~.(I)") 

680 C"LL T,.",peL,Il) 
aqo PlofIp..l .LrPi 
ClOO iolEM Z:II:2== (HECII. IF nsr AHOFoHC ~y OPfRAl(IR ===.:11: 
qlo lET ti.~STA1(l.iq) 

Q20 IF ":t>" TH[I, IbtlO 
q30 WE"" 

HEWLETT tift PACKARD 

1501 Page Mill Road, Palo Alto, California 94304 

'.0 
.so ... 
'70 
ql:"o ... 
lono 
1010 
1020 
10lO 
10110 
1050 
10ftO 
1070 
1080 
10QO 
1100 
1110 
1120 
1110 
11/010 
1150 
IlbO 
1170 
1 leo 
l1qO 
1200 
1210 
1220 
1230 
Ic/olO 
12S0 
12&0 
1270 
leAO 
liCJO 
1300 
1110 
IliO 
IHO 
13'10 
Il~O 
DbO 
1110 
138(1 
tlqO 
1/0100 
11110 
1'120 
1 '130 
llUO 
1 '1"0 
I ,,~o 
11.170 
1'l1l0 
tllQO 
l~{\O 

ISI0 
IS2 0 
1510 
1 ~jjO 
I SO:; 0 
1 ~bO 
1'-170 
1')80 
l,)qO 
I b OO 
1 bl () 
U20 
IblO 
1 bOO 
IbljO 
1 bbO 
I b70 
Ibl'lO 
J bqO 
1700 
IHO 
IUO 
17)0 
\7/010 
1150 
17&0 
1710 
11~0 

1700 
1800 

11'10 
1 f' 2 0 
J 83 0 

II 

Rf,.. z=za. lUOP TO .lLLU .. LJ • .l.(. TO SlAbILIlf TO ,/fITHt~ 10 M't. z::: 
FO~ '"'=1 TU 10 
WE-
RE'" ;: IotO"'rTOR I".A.r.. OufPUl I,JlH nv~ t:= 
C"LL T"~ll(Ld) 
~IoJINT .L: "1-

CAU TkE'D(ld) 
"'t .. O -U\I) 
C"lL UCOOf:.(YJ[S,lr,),A,·<E.IO.")·) 
IF .If:.'S{''bS(10.\/) ... A''4S(1000.A}) cz 10 lHE~ I)Q{l 
~f xT M 

ME" 
~I:" ==z .. : (."'Nlll SUKILIH TI1t. O.".c. ===== 
Of" 
kEM :c Llr..HTS ·EP~OR- ·STOp· AND ·O .... C. t)[IT STA~·I)· 0'" :: 
LET LhLlT(L,SdOolS) 

"E" 
Rf. ... U' .. AIT FDIoJ OPt;RATOk I""TE~vfNTJrl" a: 
C"LL ~O"tiO(L,CS.S?,Il} 

IF Ral THEo" ISO 
IF S,i?s:tO lHf:.f.; 17-;0 
GOTu 1120 
HE_ 
RE'" =::;2:z:a: GROUP T~IGr.Etol THE DVM AND T!-If COUNTER az •••• cz:: 
Rl~ .::=:;:==: TO "'f..lSU~t: O.A.C. A"'D \I.C.O. lJUTPUTS ••• ::s •••• :z 
LET llz-"'· 
CALL CHR5(A.lS) 

llT C.CMO"T(L.,·_1.'·,I') 
C"LL TRE"O(Ld) 
RE"O .Lt\lS 
C"LL TRE"DlL, I) 
RtAV .L rFi 
Lf T I(cK+l 
CALL DCOOE.(VSI5.1r,J,'IjI'l,-lf. l0.'I)·) 
I.E' V lie) -I OOOH (Ml 
CALL OCUDE{FII",151.FIII.},-Ct:II.U)'") 
Lf; J F(!q.tlf()/tOOO 
~f l' v 
OE" 
IIf"" ••••••• aas PRlto.T Jo!fSULT!;' (1114 lUC"l STRIP PPJ1~TE'" &:::1: ••••• :1: 

LET Us" t:r.D Of TEST 
CALL T o'fR IT (L,.,) 
foIW 1"" .L ,.-
PRINT .UTl. 
PRt,.,T .L ,". 
U:l '11.-
LE T F S.-
FO~ K::q TO t I 
CALL O(nOF(vtJ(l.'Vi,·{f~.O)-) 
CALL UCOOU"(I<),fs."ffq.3l·) 
LET UCld):- " 
LEt hO .. 7J:'I)II,I)J 
Lf: 1 1). C 1'l, III =- : 
LET "(1~,ZOJ;FSII.c;1J 
"11111,1 .UB 
NOT I< 

PR 1""1 -L:·· 
"'~1''''' .It· .~ " "I1Z 
'"'"11.1 aL~- v(lLlAGfo .... 1l:.Quf.t.(y· 
PHINT .L' .... 
ttl (J:- OPTlUj~ : 
Ltl CJllc.I/oIJ="'I7,Ql 
foIlo/ll.l al,Cf 

LtT C':· r~IJI.'RFP : 
l£T (f[tl,I7J=rHII,tI] 
foIRINr .U[S 
foIloIl~' -L , ... 
PRI~I "U"' == vC O TEST 
FO,", '1': I '0 b 
Pk I"" .l : •• 
r~t j( I 't' 

''" "I:.'" ==:::::===;;: IoiESfl D.A.(... :I:::al:aa::::& 
C"LL l ... RIl{L,c.) 
fo'FJ 1"" .L f'"O" 
OE" 
Ioif'" ••••••••••••••••••••••••• 
RE'" ••••••••••••••• E~D 01- AUTO"ATIC TEST ............... . 
Hi:;'" " ......................... . 

"t" 
GUl(.1 ISO 
LET l1.LIT(L, .. tft,O,O) 

"t" 
fooI('" ::1::1,:1:: •• 1:. kESt:.T O.,A.C. ella ••••••• 
CALL hRITCl.q) 
PR lNT 'l J "0· 
Of" 

IH:.M :a:.:;:::::I:" CLEAR (LUSH.II ::c=:=::::== 
LET C=(L ~ (Ll 

~'D 
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