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ABSTRACT

This thesis concerns about the controlling method by
using IEEE-488 (GPIB). It is a standard system for transfering
data. By sending or receiving informat.ion between Controller(PC)
and Talker/Listener in parallel 8 bit of databus.

In the standard system each instrument has it own
programming protocal for communicatling with the controller and
other devices via IEEE 488 (GPIB) .By using the instrument driver,
it frees the wuser from learning the programming protocal of an
instrument.The software routines of an instrumint drivef control
an instrument. To the user,an instrument driver includes one or
more function to perform high-level lnstrument related tasks by
including the function calls in an apﬁlication program. We write
the drivers for the Power Supply HM8142 ,Function Generation
HM8130 ,Multimeter HM8112-2 and Oscilloscope HM1007. We also

write the sample program by using instrument driver to

communication with the instrument.
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1. nauan¥y191z999AuNIy  (addressed command group) LHuande

fida
1Uﬁoqﬂn7ﬁﬁLﬁuﬁdéqw§aﬁq%uﬁnﬁﬂuﬂﬂﬁédqnﬁﬁuﬁd AnEatiT s naudaY

GTL (got to local) %qﬂﬁqﬂnsﬁnﬁuéanﬁwnﬁsﬂduunnﬁﬁduﬁa'

SDC (selected device clear) %qﬂﬁqﬂnsﬁtﬂﬁuéﬁqLaqﬁanﬁWLéuﬁuﬂwﬂ

PPC (paralled poll configure) LHuandedmdunninag FndudYyIN
YpIn1TNINNTIAdTIEEYYN  YBINITNINTEUIUNITATIIdBUANNUN T TaudE
muﬁuiﬂuiﬁﬁunéuﬂﬁ%o1aq

GET (group excute trigger) ﬂ%%oLéuﬁuﬂﬁswﬁoﬁumaaquﬂﬁéﬁazwaﬁuﬁq

TCT (take control) LﬂunqsnhnuﬂﬂﬁqUnséﬁaéuwﬁwﬁﬁﬁLﬂuﬁQﬂduqu

2. njuandsmsouAqu (universal command group) LHupanFefdatutia

4 v H ) 1 @
Qﬂﬂﬁ'mﬂﬂﬂ’)ﬁﬂ’ﬂﬂq‘luUﬁ Uﬁ"cﬂi)UG.‘l’JU

LLO (local lockout) iiunns&eliigunsdaenadfidanazaivauiauuuiui

" wunleauund

1
a L4

DCL (devide clear) %qﬂﬁqﬂnsﬁnnﬁdﬂﬁuﬂﬂéanﬁqzLsuﬂ

PPU (parallel poll unconfigure) LFUNLANNT L UIUNITATIVTDUANN
uuumuﬁu%qwuﬂ

SPE (serial poll enable)LUéuuinuﬂmaqnﬁiﬂsqaaauﬁﬂﬁwLﬂuuuuaqnﬁu

iy ]
ﬂuiﬂumﬁvzLﬂuﬂﬂséoaﬂﬂuzmaeLﬂ%aquﬂunﬁiéqiaga

SPD (serial poll disable) unL§ﬂ1wu9nﬁsﬂsaaaauuuuaqnsu

3. néuﬂﬁﬁnﬁnuﬂqﬂnsﬁﬁa%u (listener address group) .Iun&sahniy
o ' L4 v [ o .,‘
nﬁwuﬂiﬁqﬂﬂimtﬁuﬂqsu ANTNEMUIULAYINN 0-30 uwariande UNT(untalker)

dnSuunian

4. nﬁuﬁhéqnhnuﬂqﬂns&ﬁvéq (talker address group) d@wmiunhnuain

qUnsﬁLﬁuﬁaéa ANNTREVMUNU LAY 0-30 wariinnde UNL (unlisten) dwmiu
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Hafdu fodnwd  [nnandugdant IudulauIFc
source handshake SH 14
acceptor handshake AH 19
talker or enlarge talker T or TE 14
listener or enlarge listener| L or LT 14
service request SR 19018
reomte /local RL 1414
parallel poll pp 13914
device clear DC 14
device trigger DT 19
controller < 14
A1g9f 1.2
Remote / Local
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]
unNn =2

o <
CODE ﬂﬁsmﬁdﬁumadquﬂsmiuﬁzuu

o ]
AuiAs99uill¥ Card IEEE-488 1unﬂ7ﬂquqnLﬂ%aqﬁaﬁﬂﬁuiﬁuﬁ
Programmable function generator HM8130, Oscilloscope HM1007,

Programmable multimeter HM8112-2 ua: Power supply HM8142 9%

) [

NI488.2 routine uar NI-488 function unsfedeiusUnsamIL card 19

q

] ] 13
%qgnuuumaenﬂwﬂ%ﬁﬂ%ﬂunﬂsﬁﬂﬁaﬂﬂu NI-488 Function RAJATT I9ABlUN

@1519f 2.1 C Language NI-488 Function

Call Syntax Alesuy
ibbna (ud,bname) Luﬁuqunﬁéﬁﬂﬁéoﬁﬂéaaq
ibcac (ud,v) Become Active Controller
ibclr (ud) Clear specified device
ibcmd (ud,cmd,cnt) Send commands from string

ibconfig (ud,option,value)| Configue the software
ud = ibdev (bd_index,pad Open and initialize an unused
sad, tmo,eot,eos) . 1 devices when the device name

is unknown

ibdma (ud,v) Enable/disable DMA

ibeos (ud,v) Change/disable EOS mode(writ)
ibeot (ud,v) Enable/disable END message
ibevent (ud,&event) Return the next event

ud = ibfind (udname) Open device and return unit

descriptor




A1514% 2.1 C Language NI-488 Functions (A8)

Call Syntax

AN U"Y

ibgts (ud,v)

ibist (ud,v)

iblines (broad,lines)

ibln (pad,sad,listen)

ibloc (ud)

ibonl (ud,v)
ibpad (ud,v)
ibpct (ud)

ibppc (ud,v)

ibrd (ud,rd,cnt)
ibrda (ud,rd,cnt)
ibrdf (ud, flname)
ibrpp (ud,&ppr)
ibrsc (ud,v)
ibrsp (ud,&spr)

ibrsv (ud,v)

ibsad (ud,v)

ibsic (ud)

Go from active Controller to
standby

Set/clear ind. status bit for
parallel polls

Get status of GPIB lines

Check for presence of device on
bus

Go to local

Place device or board online/off
Change Primary Address

Pass Control

Parallel Poll Configue

Read data to string

Read data asynchronously tostring
Read data to file

Conduct a Parallel Poll
Request/release system control
Return serial poll byte

Request service,set/change serial
poll

Change/disable Secondary Address

Send Interface Clear for 100 usec
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A151747 2.1 C Language NI-488 Functions (#®8)

Call Syntax

AMesu1Y

ibsre (ud,v)

ibsrq (func)

ibstop
ibtmo
ibtrap
ibtrg
ibwait
ibwrt

ibwrta

ibwrtf

(ud)

(ud,v)
(mask,mode)
(ud)

(ud, mask)
(ud,wrt,cnt)

(ud,wrt,cnt)

(ud, flname)

Set/clear Remote Enable line
Reqister an SRQ "interrupt
routine"

Abort asynchronous operation
Change/disable time limit
Configue Application Monitor
Trigger select device

Wait for select event

Write data from string

Write data asychronously from
string

Write data from file
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ANTaf1¥0y Function Generator
(o1 Joud® Function Generator fiu Computor Taudldiiguasgnu

IEEE-488 ﬂﬁﬁqﬁComputerazﬁﬁuﬁﬁﬂﬂﬁuquﬂﬂiﬂﬁdﬁumao Funtion Generator

Commands without data

¢

SIN Sinewave signal function
TR Triangle signal function
SQR Squarewave signal function
PLS Pulse signal function
RMP Sawtooth,positive-going
RMN Sawtooth,negative-going
ARB Arbitrary function

SWI/O Sweep mode on/off

CTM Continuous mode

GTM Gated mode

TRM Triggered mode

0T1/0 Output ;ignal on/off
OF1/0 Offset on/off

DFR Display signal frequency
DST - - Display start frequency
DSP Display stop frequency
DWT Display pulse width

DSW Display sweep time



DAM Display output amplitude

DOF Display offset voltage

RMO Disable REMOTE status

LK1 Enable local-inhibit status

LK2 Disable local-inhibit status

TRG Triggers a signal period (sweep off) or a

complete sweep (sweep on)

CLR Reset the function generator and returns all
;etting to their default

ARC Delete all arbitrary data and reset the

internal arbitrary counter to zero

ARE Terminates the aribitrary editor

Available commands

FRQ:<Data> Set frequency to <....>Hz
STT: <Data> Set start frequency to <....>Hz
STP: <Data> Set stop frequency to <....>Hz
SWT: <Data> Set sweep time to <....>S
WDT: <Data> Set pulse width to <....>s
AMP: <Data> Set amplitude to TS
OFS: <Data> Set offset to <Coo.0V

Commands with whole-number values

STO =<Data> Store values <0...8>

RCL =<Data> Read values <0...9>



Reset commands
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FRQ? Frequency

STT? Start frequency
STP? Stop frequency
SWT? Sweep time

WDT? Pulse width
AMP? ; Output voltage
OFS? Offset

ARD? Arbitrary data
ID? Device ID

VER? Equipment version
STA? Device status

Oscilloscope

DIG [channal-code]

GET [channal-code]

STA

TET

Extraction of stored data from the
scope’s memory,With channel
selection

Transfer of data to the controller
Activation of the RESET TRIGGER
function at the scope,without
channel selection

Query for osilloscope channel
setting

Text transfer to the interface with

the signal-data to the device
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ang4n1%¥0y Programmable Multimeter

VD

VA

02

ID

IA

L3enfed¥unsiaidu direct voltage
(3onferd¥untg3aidu alternating voltage
\39n3AA1 resistance WUy 04=4-wire
(3en3aA1 direct current

(89n9aAN alternating current

[

a® 1 - o, v
TC,TK,TF L@9N710AN2UNONANNNINTU

RX

£ )
LA L Tudail

R1

R2

R3

R4

RS

R6

9
L}
< : ] v [ & 1
Vunas i dendgnveul nvadnaTIialuneniuaieeg ey X 3t

Range 0.2 Vdc, Vac, kohm,
Range 2 Vdc, Vac, kohm, 2mAdc 2mAac
Range 20 Vdc, Vac, kohm,
Range 200 Vdc, Vac, kohm,

Range 1000 Vdc, Vac, 2000kohm, 2000mAdc, 2000mAac

Range 10000 Vdc, Vac,12000kohm,

AO/A1 (A/Zero) switches off autoranging;

X

Al autoranging on

9AN integration time WAL AMUIUNATUNNAITUFAILUID

See

display 393:d9Anldfie 6 1/2 digit ®nu IEEE 488 Bus

20
SO
: s1
LO

L1

Starts an offset correction

(S/Zero) Starts the continuous measuring sequence.
Stop the cont. measuring sequence,

(L/Zero)Short format: DMM d:dyAniann: data block usn

o ]
Long format: DMM rd9ATInuaidINNTo9ule
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P1 udnynn offset-corrected value R = X-C

P2 % Deviation R = 100 x (X-C)/C
P3 dB R = 20 x log(X/C)
P4 dBm R = 20 x log(X/C) with
C = 0.775 V into 600 Ohm for voltages

and C

1.29 mA for current
PxEN Enter meas. vaiue for constant x at P 2-4; X=1,2,3
ID? d9AN instruments identification "HM8112-2"

STA? éqﬁﬁuﬁﬂqanﬂu:maaqﬂnsﬁ (Hedp9 data block)
DO/D1 O=Display off; 1=Display active
ANFaNAE Power Supply

RM1/RMO : REMOTE ON/OFF

LK1/LKO : LOCAL ON/OFF

SU1 : SET VOLTAGE 1
SU2 : SET VOLTAGE 2
SI1 : SET CURRENT 1
SI2 : SET CURRENT 2
RU1 : RECALL VOLTAGE 1
RU2 : RECALL VOLTAGE 2
RI1 : RECALL CURRENT 1
RIZ2 : RECALL CURRENT 2
MU1 : MEASURE VOLTAGE 1

MU2 : MEASURE VOLTAGE 2
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MI1 =~ : MEASURE CURRENT 1
MI2 : MEASURE CURRENT 2
MX1/MX0 : MIXED MODE ON/OFF

OP1/0P0 : OUTPUT ON/OFF

TRU : TRACK VOLTAGE

TRI : TRACK CURRENT

SR1/SRO : SERVICE REQUEST ON/OFF
ABT : ARBITARY WAVEFORM MODE
RUN : START ARBITARY

STP : STOP ARBITARY

ABX : EXIT ARBITARY

VER : GET VERSION

STA : GET STATUS

ID? : GET IDENTIFIER
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uUnN 3

LabWindows /CVI

. .
<1 )
TUNITAILANRUNTUAINS nquﬂuszuvﬁLﬁﬂﬂduquwﬁu Card IEEE-488
1 d‘d'l ! : L d a;
HAuTUsunsuiifideadn  LabWindows/CVI galuilae L DunTuusunnANg  Liuafiy

LabWindows/CVI

dnvourvey LabWindows/CVI

LabWindows/CVI {fHuTusunsuiidrulii sndunsot Juunafaunius
wnyuAellaTau L Juulugunuuresnend warifnwus ( Juntinang L uiouluiysunsy
Windows  uf2TUsunsy LabWindows/CVI 189 1:¥ function uar library
f39 far$uuniT L Tvunasfiaun TusunTuda Ty i4naz 1 SuTUTun TN Auafunng
nTtvn data acquisition wie A1TUT:yndAUANEUNIHANIY

fnwuz ey LabWindows/CVI atil interactive environment (fo
ﬁnumzﬁﬁﬂﬂﬁﬂ%ﬂuﬂﬁs editing, compiling, linking wa: debugging TuUs
WNsy ANSI C)  uwatnuld environment Lvdnilt s9d s 0 1Y function
#7199 W library vev LabWindows/CVI ‘4

Anwuzvovunat function 3r fanwus L Juntin@nefii Fundn . function
panel ﬂuﬂﬁﬁﬂ%LSﬂa:%qéﬁﬁqdq WU function panel i wiafustuders code
%gqﬁﬂtwéﬁéiﬂuﬁﬂiuﬁa ﬁaﬁutsﬂaﬁuﬂsnﬁa:ﬁﬂaan code 1UAF1AMTUTUNTY
Yo9Ls11ALay

-

. v 1
2 L UL AnSanves LabWindows/CVI #Harduetfiy library 39

L4 [}
] [

A library #1499 ivaniezd function fidnunsounmnigia  Hrednannald

- d@mSunnTnstvnnh data acquisition 2t library LéUdﬁU Instrument
Library, GPIB/GPIB 488.2 Library, Data Acquisition Library ua:
VX1 Library

- dmSun1Tnaenn data analysis 3¢l library Léﬂ?ﬁu Formatting uas

I/0 Library, Analysis Library uas Advanced Analysis Library
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- dn3unnsnstnnh  data presentation aefl  library (fuafy User

Interface Library

o . Y o 4 Ql' 1 = . = W
- ﬁqﬂ5Uﬂq7ﬂ73ﬂqﬂW7U38Qﬂﬂﬂqfﬂﬂﬂﬂﬁﬂﬁqfﬂqdﬂ ORAY library LnylNy
Dynamic Data Exchange (DDE) wa:Transmission Control Protocol (ICP)
14 1
Y '
A Instrument Library iu Az HufiAuvey driver ¥o9gUNIdl
1
Ange  AWNunsAauAuUNNY  GPIB,  VXI, RS-232 \$u oscilloscope,
. ¢ ¢ -1 Y 1 a P Ay @ 8«.,-:
multimeters %quﬂﬁmuﬂaz%uﬂu DIANNBUA ANIUVDINU ﬂ%zNﬂqﬁdﬂﬁUﬂﬂ
S v
U

Sz i—— o v . G oA ¥
EﬂﬂwﬁﬂQﬂﬂﬁmuuq AJUUDN LTI HUNIL RO

[

4 i : 1 o o : '
Qﬂﬂﬁmkﬂaﬁuﬂﬂdﬂuqﬂﬂﬂﬂ NanﬂUU

D

1 4 o
v 2

' : ¥ K ) s '
ﬂ?UQNQULﬂaqu 15130V LUYU driver maquﬂsm%uﬂuuq YUUINDU

]

TAs9d51999311Y5un5uU LabWindows/CVI

o

| [
Qunns L Juuidsunsunilodusnuy LabWindows/CVI fiu 2 UTENOUAIY

o
TaT9dSN9dUNNve Aall

User Interface Data Acquisition Data Analysis
xPanels =*GPIB xFormatting
x*Menus * VX1 /MXI xDSP

xDialog Boxes x*RS-232 xStatistics
xScientific Graphics xPlug-in Data Acq. xCurve Fitting
xHardcopy Output xInstrument Drivers xArray Operation

Program Control
xControl Logic

xData Storage

3UR 3.1
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User Interface

nﬁiaanuuunjﬁﬁﬂﬁaszwiﬁoﬁﬂﬁﬁuiﬂsuﬂsuqu TuANTBINLULNIS
interface azLﬂuﬁqnﬁnuﬂﬁﬁL3ﬁazﬂﬁ1ﬂsun7ut3ﬂ5uﬂﬁazﬂé

User Interface AL NMUAT 9NN TEAN input #1499 avluTusunTy
TuSINNTUEAYAN output @199 PANNA TAYALNIUNTY menu, panel, control

was dialog box

Program Cohtrol
azLﬁuﬁﬁuﬁﬂﬂuQnﬂﬂﬁﬂﬁdﬁumao user interface, data acquisi-

tion uar data analysis

Data Analysis
% ‘J Yo & v -] o o :
PaNINNNTATUYBUA LYINIUAT naxLﬁuﬂﬁﬁuﬂtaﬁmayauuuﬁU$zunawa
Pl ° [} ' o <, y . .
FAUNINNTANUIUNIANATNEG 197139¢ 1 dun1s  formatting, scaling, signal

processing, statistics uas curve fitting

Data Acquisition

1 1 v
v [ 4 [ o
(HudaufiazSudeyat Inunangunaanieg FeduilaziniaTundeyadu

o

] o [}
141#09%Un"T analysis waznis wiidusddld Auduasuduvesusunsunely

Aot fuamvividiunisarvani ung GPIB, RS-232 ua: 9UNTAVXI

' »
- . - | v ¢ s ]
s7udy Instrument Drivers 39lunisfenanugunsnieag ML Purefoeildruiinou
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unn 4

. ITnstrument Driver

t ] 1 v ]
fafnana 3 uuniiudalunigias L IvuiusunsudunndnganileTau L anne
) [} o
Qunrrnnenuiiussuuuda tifufiesfesidvu  Instrument Driver duunriou
: -4 ‘g e ‘-;v ll ]
LNTe Instrument Driver U azquautﬂumaﬂaﬁqnﬂmﬂunﬁsL%aumaﬁzwqﬁq
v [V (' a 1V o : -
1U7uﬂ1unaﬂmaoL7ﬂﬂuqﬂﬂ7mﬁtsﬁﬁaqnﬁﬁﬂﬂﬂaﬂﬁu fuTvas L Juafazatuudy
L7

i

Instrument Driver @81uil

-

Instrument Library #as Instrument Driver

Instrument Library tfu library %ﬁdﬂu LabWindows/CVI #
U9 Instrument driver 14 Instrument driver 3:giusulualnldsaInlu
nﬁsﬂiquﬂiﬁguq Tﬂu@ﬂﬁﬂﬂﬁQQWUQQﬁUﬂﬁéqLQWﬁz (programming protocol)
maqqﬂnsé&uq tau  TUsunsuiu Instrument driver aznﬁnﬁﬁﬂduqquﬂséﬁuq

1AL LAaNNe
o

wenuileannnisAuANgUNTaLiug W2 Inetrument driver #umh
ns3ngUuuudeuafuann  instrument ﬂﬁtﬁu%agaﬁéﬂ%aquqsnL%qﬂaiﬁ LU
driver ﬁﬁuﬁiﬂLUéuu binary array vu ASCII string n%atﬂéuu ASCII
string “u3Y coordinate x-y iy array %99 integer Lﬁaﬂﬁaﬁuﬂiﬂ
plot 14

d w v
Instrument driver Usenouaay -4 a fail

-Instrument driver program azaéﬂujﬁﬂad .lib, .obj w3® .c 14

Y]
e Y '

1u1ﬂ7un7uﬁﬁ%ﬂo%uuﬂ% .c W
—Instrument include (.h) file 3¢3°uU97% function declaration
A9 ua;nﬁSﬂﬁwuﬂﬁﬁﬂaﬁ
—Instrument function panel file (.fp) ﬂﬁwuﬂ{agaﬂuﬂﬁﬁnﬁwuﬂju
LWUUYDY function tree, function panel wat help text

_ASCII text file (.doc) 2tu733 documentation #1149
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o

3%1% Instrument Driver

o o o

amSudadudn  Instrument driver aunidusHvnfudieeg fvdu

<
L 4

o K [v)
nnTAdUANgUNTdiiug Lantzuduaionduty
v

ﬂﬁﬂzkﬁaﬂ Instrument driver 370 Instrument menu Juun

e

14

L

v v -3 1 o
w&v3antiud$naz 1 8on13 function #1499 W instrument driver uu AU
Wyy function %493 instrument driver 2t L Juludnuue¥99 function panel

v v ]
(H&nwaz L Huniindns  wdafltuaneg  AMdunTafeA1vey  function ua) e
o

ANNNANNNTOUDY instrument driver function panel H#Auil
v
1 AT:PINNTAIUANRUNTLLIU
2 duNT0d979 function call F9igadu1TaunUE program

application 1 -

kA

] v, [ i i
nandiaudgl  instrument driver 3rT3M187IHINTUANIY N5

o v
" v ¢ v t v
nnsAruANUNTdiiug Lidufiu - TauglddunTaniunugunsaiing NCRGUNTEREN

«

1 o
@, " o o
flaan&vtanie (programming protocal) WsvaUnImUuq Lau
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uUnn s

NanISnNeaas-d

v
g MSun1TINn project Tuineuil dun9 1 JvuiUsunTy  instrument
driver ﬁﬁw%uqﬁﬂiﬁﬁdﬁaﬂﬁﬁﬁa Programmable Function Generator HM8130
Power Supply HM8142, Programmable Multimeter HM8112-2 uWas Analog

Digital Oscilloscope HM1007

e

o
Sunoulunts i JuuiUsunsy  Instrument Driver HHsaoly

v i 1 4
o

1 #9397Usunsu instrument driver fu
o
[ Ky
2 nhwue function @msuguniauug
3 #3179 function tree uwa:ld help information dmIuuear
function ®2Y
4 dniuusas function U driver
_pmun  parameter YovkAar function Midvvziiusile veuiwa
<t
59 error code
' -d%1¢ function panel Auusa: function
—tﬁuLﬁ?uﬂﬁﬁqﬂﬁuquLW@W%LMNﬁ:ﬁUﬂﬁ?%%Qﬁu
L4
-1 3yu code a@nSu function lue
-
-NAddY source code NLUYYUIU

v

] o
5 #4449 include file @ n¥y source code ¥t Ivudutiv saufINTTUSE

ANFAILUTLAL NITNIVUAATAINAT 9
[} v
6 wnadeuiusunsuy driver fddnedu

b o v 1 o
Fadunaulun T L IvuTUTUnsy  driver wWieunLemunaet Juuduun

[
RERIIL AuFanudl
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Power Supply HM8142

C S | Date
hmB8142.c 04/01/1995, 9:30 PM
(hmB142fofem  128/01/1995,12:09PM_
28/01/1985, 12:07 PM

UM 5.1 udny project file yUsenaunay .c, .fp War .h

LunAsunivTens L Aardaunn 1ink furRendauaTontaaus il

""" Foosnar Lv.'.'
In1tialize
Control
Set-voltage
Set—-current
Recall Mods : .
Heasure Hode

Close

jﬂﬁ 5.2 wdnd function tree

function tree 9939 power supply Ustnaufiu function #1199 ﬁdiﬂiﬁoﬁu
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o 1
Aoluilifunnsudny  function @199 A1¥AiuAN  Power supply

ANNIASIET19YDY Function tree

§. Initialize LJun19 set A1 address V99 power supply LN

N19NT9TUYDY power supply Lﬁﬁéﬂﬁ?ﬂﬁuquﬂaa contreoller

o i £ {MB142 Pow ply- Initfalize: ia :
cate View Instrument Wi

£

5 : : -
"HMB142 init (int Address. int Reset_Device.
int *Instrument_ID):

JUfi 5.3 Power Supply - Initialize

v
2. Control (Dun15f9nA remote WuUATIG

il 1
=)

v
-0ALUY local a:1ﬁﬁﬂuwsnaanaﬁﬂﬂﬁsﬂququTWUﬂﬂﬁnﬂQuﬁﬁdLﬂﬁaq

¥

Y v 3 u: o d' ¢
-0NMILUY mixed mode ﬁ'\ﬁqﬁ'ﬂﬂ’luqﬂ‘lﬂﬂd'ﬂqﬂﬂfl b ﬂ?ﬂdgﬂﬂ‘iﬂliﬂﬂﬂ?d

< P =3 ¥V
W?ﬁi)qﬂﬂ’)ﬂ’)Uf}Nﬂvlﬂ

5740494015 On/Off W8y Output



R e
nt Error = HM8142 _control (1nt Instrunent ID. int Remote,
int Mixed-mode, int Output);

jﬂﬁ 5.4 Power Supply: = Control

9 1
3. Set=voltage \funiafdfn voltage fifeintsTisvauisnidenis
v ¥
voltagel,  voltagez wia track voltage ifunt3divfntiniuiloufiuis

voltagel uar voltagez

§int Errcr =~HM8142 set voltage (int Instrunent ID
; double Volt_value).

jﬂﬁ 5.5 Power Supply - Set voltage
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4. Set-current

o o ]
Viunnsdeninszud (0-1A)  Teuildendend

currentl, current2 uwa: track current

..... HMS
Yiew Instr

AN
oS OOCEa0R00000

Az

L s o905
{(int Instrument_ID. int Select.
double Current_value):

e HMBTA2 Pa
te View Instrument

H¥B8142_recall_mode (in

t Instrument_ID, int
double *Recall_value):

5.7 Power Supply - Recall mode



6. Measure Mode

supply 37U28NNNITY

42

(Hupnsudaenn  voltage 3o

nseud

3 sure Mode

i

i

H
i
H
b
i

jﬂﬁ 5.8 Power Supply - Measure mode

. Cldse

thi.on; I_1elp

i
Ree oot

ode '(“:m (‘Iﬁ;l'st?umént_.ID, int ¥
double *Measure_value):

HuntseenannITATUAN

Sl £l

- Supply

prvrey

File Edit Create View
ORI

w ; _JQp'ti

S

jﬂﬁ 5.9 Power Supply - Close

power
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Programmable Function Generator HM8130

Flle Edlt View Build Run _Instrumcnt strary Wlndow Opﬁons Help
Name B9 C S | Dats

hm8130.fp & 23/01/1995, 2:21 PM

hm8130.h w 23/01/1995, 2:04 PM

hm8130Q = | 23m1n995 203PM ; =i

RN

Uit 5.10 sdunsusdne project file o3 HM8130

b ie }{ 100 ¢vu-::=u.5!‘ () of ,,,'J 7 &7
Initialize

Continuous Mode

Trigger Hode

Gated Mode

Sweep Mode

Trigger sweep via GPIB

Resets the HM8130 .
Close

Eﬂﬁ 5.11 1upnsudae function tree %839 Function generator
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function #1499 AU function tree UT:NBUAINEIUAIIG AIAD

-
Tuu
<
il . Initialize YJun19f9A1 address w8y function generator
o d‘ ¥V U < '
hae ﬂ’)’\i.lﬂ’t)\'lﬂ’\iﬂ’il:I.‘U"i’sjﬂ’)"luﬂ’]uquﬂ‘ii)vlu
. : o
int Error = hm8130_init (int Address, int Reset Dsvice.
int *Instrument_ID).
jﬂﬁ 5.12 Function Generator -~ Initialize
2. Continuous  Mode \iuUnNg set UM funstion generator NM3I7U
a ¥ : dl
WINNAUNG  UsenauaiunITnIMue waveform - NNTAAIAINNG Uas amplitude

ANTNANUAAN dc offset ANTNINUAENIULUDY outpus (enable/disable)

P
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AT 5
RS

S S X
r = hm8130_config (int Instrument ID, int Waveform,
doyble FERQUENCY. double AMPLITUDE,
doubls;DC OFESET. int.OUTPUT).

=

1 v
3. Trigger Mode i:inislou trigger signal 47 1Uffgunsdil

b ]

utput finatfinesninazinileugnaivantauganu trigger ANdLY

o
d'u (:a’ o v = v ql Vv v, @,
TunagunTuuu AOAQN output AzNIAL D IASUAYNYIN -~ trigger WazdnuIn
v
oL

n
:’l | 1 = | [ [ -
UUALADUS AaNAN amplitude VNDUAABUSANYNUIN burst LALITUATIVIUNN

W felaSudgyw trigger-an

v o 1
[ @ i [
9u function #asidunisivAAINTivevda NN trig



A A A A AN P
%:u.
000K

T e e S A L RO ‘,

T A e

jU#l! 5.14 Function Generator - Trigger “Mode

|
-

output a:gﬂﬂﬁuquiﬂuﬁmmﬁmﬂﬂatmﬂﬂuﬁ

1 ¥

4. Gated Mode oo
gate / trigger input ﬁﬁdgﬂﬂié A uluIrueilay L Juludnsas wuy

asynchronous = fiannaadaan | input AN L9 Tuudnwue vo v dam TTL

i A

(o #A1 high Ay low) vrifgnin output etiledygin input \Ju high uwaz

A Wildunnn output wiledgyaw input 1Du low

<« v 1
o, { v [ ay b @,
Quienduilas tHunnshIATANud YA N output



A R ’ RIS E: A
o s o ORRARRRAARARAY

\\\'\A.\V\\-\‘t\-\)\\\ AR RN

v 1 1 1
5. Sweep Mode tDunnsfivAaniudiFudunaz Al uigeniy 3auf9329

LdaﬁﬂunﬁsndﬁﬂﬂdﬁuﬁL%uﬁuﬁoﬂdﬂuﬁqﬂﬁﬂuﬁ

r = hm8130_sweep (int Instrument_ ID double Tlne
double Start. double Stop):

EUﬁ 5.16 Function Generator - Sweep mode
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v 1
6. Trigger sweep via GPIB Lun1sfan a1 udlunis sweep
7. Resets LUUNNY reset A1A199 AMulu Function generator

8. Close (1un1398n3NANTAILAN

jﬂﬁ 5.17 Function Generator - Close



49

Analog Digital Oscilloscope HM1007

=z cAcvijinstrthm10073hm 1007.prj
File Edit View Build Run Instrument Library Window Options Help
Name C S | Date

| {29/01/1995,12:30 AM

hm1007.c =
hm1007.h = 29/01/1995, 12:29 AM

17/01/1895, 10.28 P4

Uit 5.18 1 Bunnsudas project file way Oscilloscope

Aevitinstihm 108 7thm 1007 .ty

T

ile Edit Create Instrument Window Options Help

BN 1007 Analog-Pigital Oscilloscops
Initialize

Active channel

Read waveform

SUN
9

5.19 Lﬁuﬂﬂﬁuﬁﬂd function tree U949 OscillosScOle
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v
function #1499 nulu function tree UTznauAludIUATNg fvil

1. Initialize

\u‘
i %-'<‘; R

R

SRR $253 SR R SRRLALEARS R R
int Exror = HM1007_ init (int Address. int ID Query int Reset;DevE
L3

§ int *Instrument_ID):

jﬂﬁ 5.20 Oscilloscope - Initialize

> Active Channel iJunn5iden channel <48y oscillocope

jﬂﬁ 5.21 Oscilloscope - Active channel



Read waveform i1un1991uA1391n oscilloscope

B

H
3
3
H
H
H
i
H
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o5,

int Error = HM1007 _read_waveform (int Instrument_ID,

int Select_channel.,

unsigned char *data
R SRR 3 B s B SRRSO

%

eall

3
$3% s Gy S
bR

Uf 5.23 Oscilloscpe - Close



52

Programmable Multimeter HM8112-2

EElE

File Edit View Build Run lnstrument lerary W‘ndow Options Help
Name C S | Date

hm8112.c = | |06/02/1995, 12:33 PM

hm8112.h cz 06/02/1995, 12:30 PM

hm8112.fp = 06f02t1995 1213§§M

Uil 5.24 ud@Ay Project file wod Multimeter

as'«rthma'x;-t-zefp'

W/'rrma ﬁﬂ:jlg-f

Initlalize

Configure

Sub—~configurs
function
auto

Calculations
Of fset-collected value
% Deviation

=3y

dBm
Read Data Set
Clear the HM8112
Close

§Uﬁ 5.25 udgnd function tree 993 Multimeter
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o
function #7199 anwlu  function tree fldvil

1. Initialize

0%

= hm8112_init (int Add, int esot__Device,
int *Instrument_ID);

e e S

v
2. Configure  U3tnousiunnsasnl - function ~Iun15invey meter
g .

SAURINITNUAUBLLYANITIN warNIIAIAY Integration time U89 multimeter
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File Edit Creat

config (j.nt. Instrument_ID, int Function,
int Autorange, int Range,
int Integration time

0%

v
B Sub=configure  \DUR1TUENNTTHIAT  function Tun13iAvenann

v
nAsHIfNvoUL yRBeIuild  eenidu 2 functions vou

iﬂﬁ 5.28 Multimeter - function
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Ui 5.29 Multimeter - auto

4. Calculations LIuUNNTAUINAIANIS A8 UIRINTL ABTUTENOUAIY

AN offset, %Deviation, dB uwa: dBm

5. Read Data Set LOUNNT 9 UANAIN multimeter

6. Clear the Hm8112

~ - 5 @ Yy o, w 1 !
UsNAINANITLUYUU instrument driver d491anTA12UN3IVBINITAY

v (] Vv
wyrday  AeLtduuriu - project | filte ~IuurFedunouiunisiIvu project

v

file avnandnne Heil

e

AN
9
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ftinclude <gpib.h>
#include <formatio.h> )
#include "HM8142.h" i

static int address[HM8142_MAX_INSTR + 17;
static int bd[HM8142_MAX_INSTR + 1];
static int instr_cnt;

static int HM8142_err;

/% cmd is a buffer for GPIB I/0 strings */
static char cmd[50];

/%= UTILITY ROUTINES zooo-ss=-S======SSSSSSTooSSSSISISSZSSIISSSSSSZCoN/

int HM8142_ open_instr (int addr); .

int HM8142 close_instr «(int instriD);

int HMS8142 invalid_short_range (short val, short min, short max,
int err_code);

int HM8142_ invalid_integer_range (int val, int min, int max,
int err_code);

int HM8142 invalid_longint_range (long val, long min, long max,
int err_code);

int HM8142_ invalid_real_range (double val, double min, double max,
int err_code);

int HM8142_device_closed (int instrlD);

int HM8142 read_data (int instrID, char xbuf, long cnt);

int HM8142 write_data (int instrID, char *buf, long cnt);

int HM8¥42_rqad~data_file (int instrID, char *filename;;

int HM8¥42_write_data;file {int instrID, char *filename);

int HM8142_poll (int instrID, char *Xresponse);

int HMB142_set_timeout (int instrID, int tmo_code);

void HM8142_setup_arrays (void);

/*::::::‘::::::::::::::::::::::::::::::':::::::::::::::::::::::::Z::::*‘
/% Function: Initialize X,
/% Purpose: This function opens the instrument, gqueries the kK,
/K instrumentforits ID,and initiaiizes the instrument X,
/X to a known state. X,
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*/

int HM8142 init (int addr, int id_query, int rest, int *instrID)

{ L}

int ID;

if (HMS142_invalid_integer_range (addr, 0, 30, -1) != 0}
return HM8142 err;

if (HMB8142_invalid_integer_range (id_query, 0, 1, -2) != 0)
return HM8142_err;

if (HM8142_invalid_integer_range (rest, 0, 1, -3) != 0)

return HM8142_err;

ID = HM8142 open_instr (addr);
if (ID <= 0)
return HM8142_exrr;

if (id_gqueryv) {
if (HM8142Z_write_data (ID, "ID?", 3) != 0) {
HMB8142_close_instr (ID);
return HM814Z_ err;

¥

1
switch (local){
case O:



Fmt (cmd,"%s<LEKO\n");
if (HM8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;
break;
case 1:
. Fmt (cmd, "%s<LKI\n");
if (HM8142_write_data (instrID,cmd, NumFmtdBytes())'-O)
return HM8142_err;
break;
}
3
else
{
Fmt (cemd, "%s<RMO\R");

if (HM8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM81l42Z_err;
1
3
if (remote==1)
r
L
switch (mixed_mode){
case 0:
Fmt (cemd,"%s<MX0\n");
if (HM814Z_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HMB8142_err;
break;
case 1:
Fmt (emd, " %s<MXi\n");
if (HMB14Z _write_data (instrID.cmnd,NumFmtdBytes())>!=0)
return HMB814Z err;
break;

Fmt (bmd o.w(E\MU\rl );

if (HM8142_ write_data (instrID,cmd,NumFmtdBytes())!=0)
return HME142Z2_err;

}

if (remote==1)
{
gswitch (output){
casekO:
Fmt (cmd, "%s<0P0\n");
it (HM8142_write_dsata (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;
break;
case 1:
Fmt (cwd, "%s<0Pi\n");
if (HMB8142 write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;
break;
3

else

N

Fmt (emd, "%s<RMO\n");

if (HMB8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;

N

3

return HM814Z2_err;

}



/*::::t::::::::::::::::::::::::::::: ————————————————————————————————
/*Function:Set_voltade

*/
/*%Purpose: This function select voltage 1,voltage 2 or track and setk,
/X voltage. X

/*:::::::::::::"_':::::::::::::::::::::::::."_::::::::::::::::::::::::::*/
int HM8142_set_voltage (int instrID, int select,double volt_value)

if éHM8142_invalid_integer_range(instrID,1,HM8142_MAX_INSTR,-1)1:0)
return HM8142Z_err;
if (HMB8142_invalid_integer_range (select,0,2,-2)!=0)
return HM8142_err;
switch (select){
case 0O:
if (HM8142_invalitch (select){
case 0:
if (HM8142_invalid_real_range (volt_value,0.00,30.00,-3)!=0)
return HM814Z_err;
Fmt (cwmd, " %s<SU1 %Zf{p2]1\n",volt_value);
if (HM8142_write_data (instrID,cmd,NumFrntdBytes(})!=0)
return HM8142_err;
break;
case 1:
if (HM8142_invalid_real_range (volt_value,0.00,30.00,-3)>!=0)
return HM814Z_err;

{

Fmt (cmd,"%=<SU2 %f[p2]\n",volt_value);
if (HM8142 _write_data (instrID,cmd, NumFmtdBytes())!=0)
return HM8142_err:
break;
case 2:
if (HMB8142Z_invalid_real_range (volt_value,0.00,30.00,-3)!=0)
return HM8142_err;
Font (emd,"%s<TRU Zf({p2]\n",volt_value):
if (HM814Z write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142 _err;
break;

return HM814Z_err;

}
‘/* __________________________________

I
/*Function:Set_current

/*Purpose:This function set the current and select currenti.current?2
/X or track.
// * ———————————————————————————————————

int HMB142_set_current (int instrID,int select,double current_value)
]
L

if (HM8142~invalid_integer_range(instrID,1,HM8142_MAX_INSTR,—1)!=O
return HMB8142_err;

i¥ (HM8142 invalid_integer_range (select,d,2,-2)1=0)
return HM814Z_err;

switeh (select){

case 0:

if (HM&142 invalid_real_range(current_valne.0.00,1.00,-3)>!=0
return HM8142_err;

Fut (cmd, ' %s<SI1 %f{p2]\n",current_value);

if (HM8142 write_data (instrID,cmd,NumFmtdBytes())!=0)
relburn HM8142 _err;

break;

1: .

if (HM8142winvalid_realmrange(cnrrent_value,0.0D,1.DO,—S)!:E

o
o)
v
T



return HM8142_err; :
Fmt (cmd,"%s<SI2 %2f[{p2]\n",current_value);
if (HMB8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM814Z _err;
break;
¢ase 2: )
if(HM8142_invalid_real_range(current_value,0.00,1.00,-3)!=0
return HM8142_err;
Fmt (emd, "%s<TRI %f[p2]\n",current_value);
if (HM8142 write_data (instrID,cmd,NumFmtdBytes())!=0)
vreturn HM8142_err;

break;
2}
return HM814Z_err;
/i:::::::::::::::::::::::::::.‘_‘::::::::::::::::::::::::::::::::::::::*
/¥Function:Recall *
/¥Purpose:This function recall voltage and current. X
/*::::::::::::::::::::::::::::::::::::::Z:::::::::::::::::::::::Z:::*

int HM8142_recall_moae (int instrID,int recall,double *recall_value)
{
if (HM8142_invalid_integer_range(instrID,1,HM8142_MAX_INSTR,~-1>!=0)
return HM8142_err;
if (HM8142_invalid_integer_range (recall,d,3,-23!=0)
return HM814Z_err;
switch (recall){
ase 0O:
Fmt (emd, "%s<RUINND" ) ;
if (HMB8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM814Z_err;
if (HM8142_read _data {(instrlID,cwmd,30)!=0)
return HM8142_err;
if (Scan{cmd, " %s[i3]>%f[p3]1",recall_value)!=1)

{

¢]

HMB142 err=238;
return HM814Z2_err;

}
break;
case 1: :
Fmt (cmd, "%s<RU2Z2\n");
if (HMB8142 _write_data (instrID,cmd,NumFmtdBvtes())!=0)
return HM814Z2_err;
1if (HMB14Z_read_data (instrID,cwd,50)!=0)
return HM8142_err;
it (Scan(cmd, "%s[i3]1>%f[p3]",recall_value)!=1)
{
HM8142_err=236;
return HM8142_err;
3
break;
case 2@

Fmt (cwud, "%s<RI1Nn");

if (HMB8142 write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM81l42_err;

if (HMB8142Z2_resd_data (instrID,cmd, 303! =0)
return HM8142_err;

if (Scan(cmd, "%s[i3]1>%f[p3]",recall_value)!i=1)
;

"HM8142 _err=236;
return HM8142_ err:
}



break;

case 3:

Fmt (cmd, "%s<RIZ\m");

if (HM8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;

if (HM8142_read_data (instriD,cmd,30)!=0)
return HM8142_err;

if (Scan(cmd, " %s[(i3]>%f{p3]",recall_value)!=1)
{
HM8142_err=236;
return HM8142_err;

}
. break;
};
return HM8142Z2 err;
}
/*:::::::::::::::Z::::::::::::.__:::::::::::::::::::::::::::::::::::::*
/¥Function:Measure ° g *
/¥Purpose:This function measure voltage and current. X
/*::::::::::‘_'::::::::::::::::::::::I::::::::::::::::::::::::::::::::*

int HM814Z2_measure_mode(int instrID,int measure,double *measure_value
{
if (HM814Z_ invalid_integer_range (instrID,1,HMB8142 MAX_INSTR,-1)!=(
return HM8142_err;
if (HM814Z_invalid_integer_range (measure,J,3,-2)!=0)
return HMB8142Z _err;
switch(measure){
case O: .
Fmt(ewmd, "Zs<MUi\Nn" )
if (HM814Z write_datal(instrID,cmd.NumFmtdBytes())!=0)
return HM8142_err;
if (HMB814Z_read_data(instrID,cmd,30)1=0)
return HM814Z_err;
if (Scan(cmd, "%s[13]:%f[p3]1" ,measure_value)!=1)
{
HME142Z2 _err=236;
return HM8142_err;
1
break;
case 1:
Fmt{cmd, "%s<MU2\n" );

if (HM8142_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err;
if (HM814Z_read_data (instrID,cmd,30)!=0)
return HM8142_err;
“if (Scan(emd,"%s[1i3]1>%f[p3]" ,measure_valuel!i=1)
{
HMB142 _err=238;
return HM8142_err;
}
break;
case 2
Fmt(emd, "%s<MI1i\n");
if (HM8142 _write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM814Z_err;
if (HM8142_read_data (instriD,emd,30)!=0)
return HM8142_err;
if (Secanlemd,"%4s{i31>%f[p3]" ., measure_value)!=1)

{



HMB8142_err=236;
return HM8142_err;
3
break;
case 3:
Fmt(emd, "%s<MI2\n");
if (HMB142 _write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM8142_err; .
if (HMB142_read_data (instrID,cmd,30)!=0)
return HMB8142Z2_err;
if (Scan(cmd,"%s[{i3]>%4f{p3]" ,measure_value)'!=1)
{
HM8142_err=236;
return HM8142_err;
}

break;

3
return HMB8142Z2_err;

/*Function:Abitrary mode
/*Purpose:use for generation of virtually any desired waveforms.

double voltage[512],1int number,int reapted_time,int mode)
;
L
int i,offset,leng;
char data_string[40886);
char time_stringl3];
char volt_stringl(7];

if (HM814Z _invalid_integer_range(instrID,1,HM8142_MAX_INSTR,-1)!=0}

return HM8142_err;
if (HM8142 _invalid_integer_range (number,1,511,-4)!=0)
' return HM814Z err;
if (HMB8142Z_invalid_integer_range (reapted_time,1,255,-5331=0)
return HM8142 err;
if (HM8142_invalid_integer_range (mode,0,2,-6)!=0)
return HM8142_err;
if (number == 512)
number--;

for (i=0;i<number;i++)
{
if (HM8142_invalid_integer_ _range (time[i1],0,15,-231=0)
return HM8142Z2_err;

if (HM&142_invalid_real_range (voltage{i],0.00.30.00,-3)!=0

vreturn HM814Z_err:

}
offset = 0;

CopyString (data_string,offset,"ABT ",0,4);
offset +=4;

for (i=0;i<number;i++)

1

Fmt {(time_string, " %s<%s”,time_codeltimeli1]]};

leng = Stringlength (time_string);

CopyString (data_string,offset,time_string,0,leng);
offset +=leng;.



Fmt ¢(volt_string,"%s<%f[p2w5] “,voltagel[il);

leng = StringLength (volt_string);

CopyString (data_string,offset,volt_string,O,1eng);
offset +=leng;

3

Fmt (cmd,“%s<N%i\n“,reapted_time);

leng = Stringlength (cmd);

CopyString (data_string,offset,cmd, 0, leng);

leng = StringLength (data_string);

if (HM8142_write_data (instrID,data_string,leng)!:O)
return HM8142Z2_err;

switch(mode){
case 0:
Fmt (cmd, " %s<RUN\Nn");

if (HM8142_write_data (instrID,cmd,NumFmtdBytes())!:O)

return HMB8142 _err;
break;
case 1:
Fmt (cmd,"%s<5TP\n");

if (HM8142 _write_data (instrID,cmd,NumFmtdBytes())!:D)

return HMB8142_err;
break;

Fmt (cmd,"%s<ABX\n");

if (HM814Z _write_data (instrID,cmd,NumFmtdBytes())!:0)

return HM814Z_err;

break;
hY

J
return HMB814Z2_err;

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
int HM8142_arbitrary_test (1

int select)

if (HM8142_invalid_integer_range (instrID,1,HM8142_MAX_INSTR,

return HMB8142_err;
if (HM8142_invalid_integer_range (select,0,1,-3)170)
return HM814Z2_err;

Fmt (cmd, "%s<ABT Ys\n",arb_text);
if (HM8142_write_data (instrID,cmd;NumFmtdBytes())!:D)
return HM8142_err;

switch{select){
case O:
Fut (cmd, " %s<RUN\n"};

if (HMB8142_write_data (instrID,cmd,NumFmtdBytes())!:D)

return HM8142Z2_ err;
break;
case 1:
Fmt (cmd, " %s<STP\n");

if (HM8142_write_data (instrID,cmd,NumFmtdBytes())220)

return HM8142_err;
break; )

return HM8142 _err;

_1)



/*::::::::::::::::ﬁ::::::::::::::::::;::::::::::::::::::::::::::::::*

/*%Function:Check_status %
/¥Purpose:This function check version,status,identifier. *
/*:::::::::::::::::::::::::'_‘.::::::::::::::::::::‘_‘::::::::::::::::::::.
::::::::::::::::::*/

int HM8142_check_status (int instrID,int get,char *reply_value)
{
if (HM8142_invalid_integer_range(instrID,1,HM8142_MAX_INSTR,-1)!=0)
return HMB8142_err;
if (HM8142_invalid_integer_range (get,0,2,-2)!=0)
return HMB8142_err;

switch(get){
case O:
Fmt(cmd, "%4s<VER\n" };
if (HM8142_write_data (instrID,cnd,NumFmtdBytes())!=0)
return HM8142_err; ’
if (HM8142_read_data (instrID,cmd,30)!=0)
return HM814Z_err;
if (Scan{(cmd,"%s[i3)>%f[p3]" ,reply_value)!=1)

HM8142_err=2386;
return HMB8142_err;
1

break;

}
return HM814Z_err;

1
R m e INSERT INSTRUMENT-DEPENDENT ROUTINE:S HERE ------------ #*
/*::::'_".::::::::::::::::::::::::‘_‘::::::::::’.::::::::::::::::::::Z:::::W
/% Function: Close *
/% Purpose: This function closes the instrument. *
/*:::::::::::::::::::::'_‘:::::::::::::::::::::::::::::::::::::::‘:::::3

int HM8142_close (int instrlID)

if(HM8142_invalid_integer_range(instrID,1,HM8142 MAX_INSTR,-1)I= [
return HM8142_err;

if (HM8142_device_closed (instrID))
return HM8142_err;

HM8142_close__instr (instrID);
return HM814Z err;

3

/%= UTILITY ROUTINES ====zcooszoooosoSoSooooIooooooooIssISIszazzz===zi
/*:::::::::::::::::::::::Z::::::::::::::::::::::::::::::::::::::::::*
/% Function: Open Instrument *
/% Purpose: This function locates and initializes an entry in the ¥
/X Instrument Table and the GPIB device table for the *
/) instrument. If successful, the instrument ID is *
/ returned, *
/¥ else a -1 is returned. The size of the Instrument *
/% . Table can ]
/% be changed in the include file by altering the constant*
/X HM8142: MAX_INSTR. ‘ 4



int HM8142 _open_instr (int. addr)
{

int 1, instrID;

instrID = 0;

»

/* Check to see if the instrument is slready in the Instrument Tablex

for (i=1; i<= HM8142_MAX_INSTR: i++)
if (address[i] == addr) {
instrID = i;
i = HMB142_MAX_INSTR;
}

/% If it is not in the instrument table, open an entry for the
/¥ instrument.

if (instrID <= 0)
for (i=1; i<= HM8142_MAX_INSTR; i++)
if (address[i] == 0) ¢
instrID = 1;
i = HM8142_MAX_INSTR;
}

/% If an entry could not be opened in the Instrument Table, return

/¥ an error.

if (instrID <= 0) {
HMB8142_err = 220;
return -1;

}

/% If the device has not been opened in the GPIB device table
VA (bd[ID] = 0),then open it.
x/

if (bd{instrID] <= Q) {
if (instr_cnt <= 0)
ClogelnstrDevs("HM8142");
bd{instrID] = OpenDev ("", "HM8142");
if (bd[instrID] <= 0) {
HM8142_err = 220;
return -1;
Y
3
instr_cnt += 1;
address{instrID] = addr;
3

/% Change the primary address of the device */
if (ibpad (bd[instrID], addr) < 03 {
HMB8142_err = 233; .
return -1;

}

return instrlD;

/*::::::'_‘::Z::::::::::::::::::::::::::::::::::::::::::::::::::::::::*



/% Function: Close Instrument

X,
/% Purpose: This fnction closes the instrument by removing it from x
/X the GPIB device table and setting the address and the x
/% bd to zero in the Instrument Table. The return value X,
/X is equal to the global error variable. X
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
int HM8142_olose_instr (int instrID)
{ .
if (bd[instrID] !'= 0) {
CloseDev (bd[instrID]);
bd{instrID] = 0O;
address{instrID] = 0O;
instr_cnt -= 1;
1
j)
glse
HM8142_err = 221;
return HM814Z_err;

}
/)K::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::$
/% Fanction: Invalid Short Range *
/% Purpose: This function checks a short Lo see if it lies between X
/X a minimnom and maximum value. If the value is out of X
VA S range, set the global error variable to the value *
/X err_code. If the value is 0K, error = 0. X
/*:::::::Z:::::::::::::::'_'::::::::::::::::::::::::::::::::::::::::::*
int HM8142_ invalid_short_range (short wval, short min, short max,

int err_code)
{
if ((val < miny || (val > max)) {
HMB8142_err = err_code;
return -1;
}
retdrn O
}
/*‘::'_':::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
/% Function: Invalid Integer Range *
/% Purpose: This function checks an integer to see if it lies *
/X between a minimum and maximum value. If the value is %
/¥ out of range, set *
/X the global error variable to the value err_code.If the
/X value is OK, error = O. *
/,’::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
int HMB142 _invalid_integer_rande (int val, int wmin, int max,
int err_code)
h
1t ((val < wmin) !! (val > max)) {
HMB8142_err = err_code;
return -1;
b
return O;
}
/‘ ::::3:::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::.‘*
/¥ Function: Invalid Long Integer Range Tzzz==z%
/% Function: Invalid Long Integer Range . *
/% Purpose: This function checks a long integer to see iF it lies X
/K between a wminimum and maximum value. If the value is =
V& out of range,set the global error variable to the valued
/K err_code. If the value is OK, error = 0. The return



VE. value is egqual to the glebal error value,. *

int HM8142_invalid_longint_range (long val, long min, long max,
int err_code)

{
if (val < min ! wval > max) {
HM8142_err = err_code;
return -1;
3
return 0O;
}
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
/% Function: Invalid Real Range *
/% Purpose: This function checks a real number to see if it lies *
/X between a minimum and maximum value. If the value is X
/X out of range,set the global error variable to the valuex
/X err_code. If the value is 0K, error = 0. *
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*

int HM8142_ invalid_real_range (double val, double min, double max,
int err_code)

P
L
if ((val < min) !} (val > max)) {
HM8142Z_err = err_code;
return -1;
}
return 0;
1
/Zk:::Z:::::::::Z:::::::::::::::::::::::::::Z::::::::::::::::::::::::*
/% Funiction: Device Closed *
/% Purpose: This function checks to see if the module has been *
/X initialized. If the device has nct been opened, a 1 is*
/& returned, O otherwise. b
/;k:::"_'.:::::::::“_"'._':::::::::::::::::::::::::::::::::::::::::::::::::::*
int HMS142_device_closged (int instriID)
{
it (bd{instrID] <= 8) {
HM8142_err = 232;
retnurn -1;
}
return 0;
}
//*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
/% Function: Read Data X
/% Purpose: This function reads a buffer of data fromthe instrument¥
/K .The return value is equal to the global error variablex
/"*::::"..‘::::::::::::::::::::::::::::::;:_'::.'_:"_'::::::::::::::::::::‘:::*

int HMS142_read_data (int instrID, char *buf, long ont)
{
if (ibrd(bd{instrID], buf, cnt) <= )
HM8142_err = 231;
else
HMB81l4Z_err

0;

return HM8142Z2_err;

/*:::::::‘::::::::::::‘:::::::::::::::::::::::::::::::::::::::::::.‘_‘:::*
/% FTuncrtion: Write Data ¢ *
/% Purpose: This function writes a buffer of data to the instrumentx
/K .The retnrn value is egqual to the global error wvariable*



%nt HM814Z_write_data (int instrID, char *buf, long cnt)
if (ibwrt(bd[instrID], buf, cnt) <= 0)
HM8142_err = 230;
else
HM8142_err = 0;

return HM8142Z2_err;

3

/*::::::::::::::::::::::::::::::::::::::::::::’::::::::::::::::::::::*
/% Function: Read Data File *
/% Purpose: This function reads a buffer of data from theinstrument
/¥ and stores it to the file specified by "filename”. *
/K Filename must either be a string, such as "C:\1lw\instr\x
/K ile" or a pointe to such a string. The return value is¥
/X . equal to the global error variable. *
/*::::::::::::::::::::::::::::::::::::::::::::Z:::::::::::::::::::::*

int HMB8142_read_data_file (int instrID, char *filename)
{ .
iF (ibrdf (bd[instrID]}, filename) <= 0)
HMB8142_err = 229;
else
HM8142_err = 0;

return HM814Z2_err;

}
/*:::::::::::::::::::::::::::::::::.'.'.:’_"::::::::::::::::::::::::::::::.‘4
/% Function: Write Data File *
/% Purpose: This function writes a buffer of data from the file *
/¥ specified by "filename" to the instrument. Filename *
¥ must either be a string, such as "C:\lw\instr\file” or 4
/X a pointer to such a string. The return value is equal %
/X to the global error variah a string. The return value
/K to the global errcr variable. *
/*::::::Z:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::W
int HM8142_write data_file (int instriD, char *filename)
{

if (ibwrtt (bdlinstrID], filename) <= 0)

HMB8142_err = 228;
else
HM8142_err = 0O;

return HM8142_err;
}
',/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::Ff
/% Funection: Serial Poll *
/% Purpose: This function performs a serial poll on the instrument.»
/X The status byte of the instrument is placed in the +
/¥ response variable. The return value is egqual to the *
Vg g2lobal error variable. *
/- ::::::::::::Z::::::::::::::::::Z::::::::::::::::::::::::::::::::::’f

int HM8142_poll (int instrlID, char Xresponse)
J
L
if (ibrsp (bd[instrID], response) <= Q)
HM8142_err = 226;

els

¢l

HM8142 err = U;

return HM8142_err;



/*:::::::::::::::::::::::::::::::::::::::::::Z::::::::::::::::::::::‘
/% Function: Set Timeout -
/% Pyrpose: This function changes or disables the timeout of the

/% device.Refer to the LabWindows Standard Libraries

/X Reference Manual for timeout codes.
/*:::::::::::::::::::::::::.—_::::::::::"_':::::::::::::::::::::::::::::1
int HM8142_set_timeout (int instrID, int tmo_code)

{

if (ibtmo (bd{instrID], tmo_code) <= 0)
HM8142_err = 239;

else
HM8142_err = 0;

return HM8142_err;

/*.‘_‘.::;:.:::::::::::Z:::::'_‘::::::::::::::::::::::::::::::::::::::::::::
/% Function: Setup Arrays
/% Purpose: This function is called by the init routine to

/X initialize global arrays.
/k Thig routine should be modified for each instrument to
/X include instrument-dependent commmand arrays.
/*::‘.“..::::Z::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void HM8142_ setup_arrays ()

{

time_codel0] & /% 100 us X/

time_code{1l] A /& 1 ms X/

time_codel[2] \ /X 2 ms X/

time_code[3]
time_code[4)]
time_codel3]

/X 53 ms */
/% 10 ms */
/¥ 20 ms 9

e e M we M wa Me wa e
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time_code[B8] = "8 /% 50 ms */
time_code[7] = "7" /% 100 ms X/
time.code[8] = "8" /% 200 ms */
time_code{3] = 8" /% 50C ms */
time_code[10]= "A"; /K =g X/
time_code(11}= "B"; /K 2 s */
time_code[12]= "C"; /X 5 s *x/
time_code[13]= "D"; /% 10 s */
time_code(14]= "E"; /x 20 s x/
time_code[15]= "F"; /% 50 s */

}
= THE END =Zczz=z=-zs=z--=z-c-c--o-ossco-CoooSCoCo oSS TSI oISSSISCSTISTIEI



#include <gpib.h>
#include <formatio.h>
#include <math.h>
#include "hm8130.h"

4]
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int address[hm8130_MAX_INSTR + 17;
int bd[hm8130_MAX_INSTR + 1];

int instr_cnt;

int hm8130_err;
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/%= INTERNAL DATA =ZczZ=-=-=c-coz-o=-oooocooroooSo=SS-SCSooSSCSCSCSCTTSSTSTSISTToC
/¥ cmd is a buffer for GPIB I/0 strings */
static char cmd(70];

/%= UTILITY ROUTINES =Zzzoc-c-ocooo-oosooCooooooo=SoSCCooCITIISISSOSTSISISICCS

int hm8130_open_instr (int addr);

int hm8130_close_instr (int instrID);

int hm8130_invalid_integer_range (int val, int wmin, int max, int
err_code);

int hm8130_invalid_real_range (double val, double wmin, double max,
int err_code);

int hm8130_device_closed {(int instrID};

int hm8130_read_data (int instrlID, char *buf, long cnt);

int hm81i50_write_data (int instrID, char *xbuf, long crnt);

/% Furction: Initialize
/¥ Purpose: This function opens the instrument and initializes the

/K instrument to a known state.
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
int hm8130_init (int addr, int rest, int XinstrlID)
{

int ID;

if (hm8130_invalid_integer_range (addr, O, 30, -1) != 0)
return hm8130_err;

if (hm8130_invalid_integer_range (rest, O, 1, -23 !z 0)
return hm8i30 _err;

ID = hm8130_open_instr (addr);
if (ID. <= 0O)
return hm8130_err;

if (rest) [

if (hm8130 _write_data (ID, "INIT ", 5% 1= 0) {
hm8130_close_insty (ID);
return hm8l130_err;
b
if ( hm8130_write_data (ID, "PATH OFF ", 8) != 0O) {

hm8130_close_instr (IDJ;
return hm8130_err;

¥instrlID = ID;
return hm38130_srr;

/¥ Function: Continucus Mode



/% Purpose! Thiz function configures the basic setup of the HM8130,%/

/k jncluding mode waveformtype, frequency,amplitude,offset*/
/% and output. x/
/*::::::::::::::::::::::::::::‘_‘::::::::::::::::::::::::::::::::Z::::*/

int hm8130_config (instrID, wvf, frea, ampl,offset,output)
int instrID;

int wvi;

doublet freq;

double ampl;

double offset;
int oqtput;

if (hm8130_inva1id_integer_range(instrID,1,hm8130_MAX_INSTR,—1)!:O)
return hm8130_err;

if (hm8130_invalid_integer_range (wvf, 0, 5, -2y = 09
return hm8130_err;
if (hm8130_invalid_real_range (freaq, 0.001, 1.0E+7, -3) '= 0)

return hm8130_err;
if (hm8130_invalid_real_range (ampl, O, 20, -4) '= 0)
return hm8130_err;

if (hm8130_invalid_real_range (offset, -7.5, 7.5, -5) i= 0)
return hm8130_err;

if (hm8130_inva1id_integerﬂrange (output, 0, 1, -8) = )
return hm81i30_err;

if'(hm8130_device_closed CinstrIDY i= G

return hm8130_err;

/% Check that the amplitude and offset are within the correct range *
if (ampl ‘+ offset > 20.0) ¢
hu8130_err = 30¢;
return hm8130_err; .

switch(wvE)
{ case O:
Fmt (cmd, cuadRME. )
break;
case 1:
Fmt (cmd,
break;
case 2:
Fnt (emd, “%s<SIN ");
break;
; case 3:
Fmt (emd; “%s<5QR Y
brealk;
case 4:
Fmt (cmd, “%s<PFLS "
break;
case 9
Fmt (emd, "%s<ARB "y
break;

a2
i
~
3
2o}
1+
~’

H
Fmt (cmd, “us[a]<CTM DFR FRQ:%Ff DOF OFS:%f DAM AMP:%f OTxd ",
) freq,offset,ampl,output);
if (hm8130_write*data (instrID, cmd, StringlLength (emd)) t= 0)
return -hm8130_err; ’
return hm8130_err;



/* Purpose: This funotion sets frequeney in trigger mode. *
int hm8130_trig (int instrID, double freq)

if (hm8130_invalid_integer_range(instrID,1,hn8130_MAX_INSTR,-1)!= G
return hm8130_err;
if (hm8130_invalid_real_range (freq, 0.001, 500000, -2) != 0)
return hm8130 _err;
if (hm8130_device closed (instrID) !'= 0)
return hm8130_err;
Fmt (emd, "%s<TRM DFR FRQ:%f ",freq);

if (hm8130_write_data (instrID, cmd, NumFmtdBytes ()) != 0)
return hm8130_err;

return hm8130_err:

3

/*12::::=::==:=::=:=::::::::::::::::::::::::::::::::::::::::::::::::w
/* Function: Gated Moge *
/% Purpose: This function sets frequency in gated mode. *
/*::::==:==:===:=:==£.:::::::::::::::::::::::::::::::::::::E::::::::ﬂ

.
if (hm8130_invalid integer_range(instrID,1,hm8130_MAX_INSTR,-1)!=0
return hm8130 err;
if (hm8130_invalii_real_range (freq, 0.001, 500000, -2) != 0)
return hm8130 err;
1f (hm8130_device oslgsed (instrID) !'= 0)
return hm8130 _opy;
Fmt (emd, "%s<GTM DFR FRQ:%f "L,freq);
if (hm8130_write_ata (instrID, cmd, NumFmtdBytes ()) i= 0)
return hm8130 gpp:
return hm8130_err,

3

fR=zozzozzzI3=ceefle P NNl nni el e plimalt ) x oot bbb e d e Re e
/*% Function: Sweep Mode *
/¥ Purpose: This fun.tion sets parameter in sweep mode. 4
/ - N

/RTZSozzzmzmzoozzzzoz=zoco= Do e e o s =K== S el g o fiendiremesdt x lod o SR e bRt

int hm8130_sweep (int instrID, double time, double str, double stp)

{
[

if (hm8130_invalid_integer_range(instrID,1,hm8130_MAX_INSTR,-1)!=0"

return hm8130 epp;

if (hm8130_invalid real_range (time, 0.02, 100, -2) != 0)

d_real_raeferdthm8130 . 9gyr:100, -2) '= 0)

return hm8130 epr; :

if (hm8130_invalid real range (str, 0.01, 1.0E+7, -3) iz 0)
return hm8130 epy;

if (hm8130_invalid real_range (stp, 0.01, 1.0E+7, -4) iz 0)
return hm8130 epy;

if (hm8130_device :losed (instrID) = 0
return hm8130 wpp:

Fmt (ewd, "%s<SW1 DSW SWT:%f DST STT:%f D3P STP:%Zf ", time, str,
stp);

1f (hm8130_write_data (instrID, cmd, NumFmtdBytes ()) = Q)
return hm8130. epr;

return hm8130_err;

}

/*:::::::::::::IZZ::ZT::::::::::::::::::::::::::::::::::::::::::::::*
/% Function: Trigger Sweep via GPIB %
/% Furpose: This funciion triggers a signal period or a complete *
/k sweep. ¥



int hm8130_trigsw (int instrID)

if (hm8130_invalid_integer_range(instrID,1,hn8130_MAX_INSTR,-1)!=0)

return hm8130_err;

if (hm8130_device_closed (instrID) != 0)
return hm8130_err:

Fmt (emd, “"%s<TRG "); :

if (hm8130_write_data (instrID, cmd, NumFmtdBytes ()) != Q)
return hm8130_err;

return hm8130_err;

3

.,"‘ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_—_:*
/% Function: Reset *
/% Purpose: This function resets the instrument. *
/*:::::::::::::::::::::::::::::::‘_‘::::::::::::::::::::::::::::::::::*

int hm8130_reset (int instrID)

if ghm8130_invalid;integer_range(instrID,l,hm8130_MAX_INSTR,—1)1:0)
return hm8130_err;

if (hm8130_device_closed (instrID) != 0)
return hm8130_err;

Fmt (cmd, "%s<CLR ");

if (hmB8130_write_data (instrID, cmd, NumFmtdBytes ()) != 0)
return hm8130_err;

return hm8130_err;

}
/*::::::::::::::::::::::::::::::::::::Z::’_'.'_':::::::::::::::::::::::::)’f
/% Function: Close *
/% Purposs: This function closes the instrument. %
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::n
int hm31i30 _close (int instrID)
{
iF (hm8130_invalid_integer_range(instrIb,1,hn8130_MAX_INSTR,-1)!=!
return hm8130_err;
if (hm8130_device_closed (instrID))
return hm8130_err;
hn8130_close_instr (instrID);
~return hm8130_err;
1
Sk = UTILITY ROUTINES ==soo-sSszos=ZooSoSoooos oSS STSSSTIoSSoooooozzzzos’

int hm8130 ocpen_instr (int addr)
int 1, instrID;
instrID = O:

For (i=1; i<= hm8130_MAX_INSTR; i++)
if (address[i] == addr) {
instrID = 1i;
i = hm8130_MAX_INSTK;
}

if CinstrID <= O3
for (i:1; i<= hmB130_MAX_INSTR: i++)
if (address[i] == 0) {
instrID = 1;



i = hmB8130_MAX_INSTR;
1
if (instrID <= 0) {
hm8130_err = 220;
return -1;

it (bd[instrID] <= 0) {
if (instr_cnt <= 0)
CloselInstrDevs("hm8130");
bd{instrID] = OpenDev ("", "hm8130");
if (bd{instrID] <= Q) {
hm8130_err = 220;
return -1;
1
instr_cnt += 1;
address{instrID] = addr;

if (ibpad (bd[instrID], addr) < 0)
hm8130_err = 233;
return -1;

=

}

return instrlID;
}
/*’__':::::::::::::Z:::::::::::::::::::::::::::::::::::::::::::::::::::
/% Function: Close Instrument
'I* ———————————————————————————————————————————————————————————————————

{

iff (bdlinstrID} != 0) ¢
CloseDev (bd{instrID]);
bd{instrID] = 0;
address{instrID] = 0O;
instr_ent -= 1 3

4

else
hm8130_err = 221;

return hm8130_err;

3
f;*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
/* Function: Invalid Integer Range
/*:‘:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

int hm8130_invalid_integer_range (int val, int min, int max,
int err_code)

p
1f ((val < min) ! (val > max)) {
hm8130_err = err_code;
return -1;
}
return U;
}

int hm8130_invalid_real_range (double val, double min, double max,
int err_code)



{

[
i

if ((val < min) (val > max)) {

hm8130_err = err_code;
return -1;
}
return G;
}
/*::::::::::::::::::::::::::::::::::::::::::‘.::

int hm8130_device_closed (int instrID)

if (bdlinstrID] <= 0) ({
s hm8130_err 232;
return -1;

1
return 0;
}
/*:Z::..".:::::::::::::::::::::::::::::::::::::::
/* Function: Read Data
/*:::::i::::::::::::::::::::::::::::::::::::::
int hm8130_read_data (int instrID, char *bu?f,
{
if (ibrd(bd[instrID]}, buf, ent) <= Q)
hm8130_err = 231;
else
hm8130_err = O;
return hm8130_err;
3
_}*::::::::::::Z::::::::::::::::::::::::::.‘:::::
/% Function: Write Data
/*::::::::::::::::::::::::::::::::::::::::::::
int hm8130 _write_data (int instrID, char *buf,
{ ¢
if (ibwrt(bd({instrID], buf, cnt) <= Q)
hm8130_err = 230;
else
- hm8130_err = O;
return hm8130_err;
1
/x

/%= THE END

long cnt)

long cn

or
—

:



#include <math.h>
#include <gpib.h>
#include <formatio.h>
#include <analysis.h>
#include "HM1007.h"

static int address[HM1007_MAX_INSTR + 17;
static int bd[(HM1007_MAX_INSTR + 11];
static int instr_ecnt;

static int HM1007_err;

/%= INTERNAL DATA =z=c-=-=-czocooozm--oo=o=-==so-s--ooo-co=-o==-zoo=-=s=z=Ssoooomm:
/% ecmd is a buffer for GFIB I/0 strings %/

static char cmd{[50];

static charx channel_code[18];

static int flag;

static int test;

/%= UTILITY ROUTINES =Zccrm=cozzsccoco-==s=z===-=s=---=--==zz---oo=-z=sooo===oow:

int HM1007_open_instr (int addr);

int HM1007_close_instr (int instrID);

int HM1007_invalid_short_range (short val, short min, short max,
int err_code);

int HM1007_invalid_integer_range (int val, int min, int max,
int err_code);

int HM1007_invalid_longint_range (long val, long min, long max,
int err_code);

int HM1UO07_invalid_real_range (double val, double min, double max,
int err_code);

int HM1007_device_closed (int instrID);

int HM1007_read_data (int instrID, char *buf, long cnt):

int HM1D07 write_data (int instrID, char *buf, long cnt):

int HM1007 _read_data_file (int instrID, char *filename);

int HM1007 write _data_file (int instrID, char *filename);.

int HM1007_poll (int instrID, char *response):

int HM1007_set_timeout (int instrID, int tmo_code);

void HM1007_setup_arrays (void);

/% Function: Initialize -
/* Purpose: This function opens the instrument, queries the
Sk instrument

/K for its ID, and initializes the .instrument to a known
/k state.
/*::::3:::::::::::::::::::::::::::::::Z:::::::::::::::::::::::::::::

int HM1007_init (int addr, int id_query, int rest, int xinstrID)

{
int ID;

if (HM1007_invalid_integer_range (addr, 0, 30, -1) !'= Q)
return HM1007_err;

if (HM1007_invalid_integer_vrange (id_guery, 9, 1, -2 'z 0)
return HM1007_err;
it (HM1007_invalid_integer_range (rest, 0, 1, -3) = 0)

return HM1007_err;

ID = HM1007 _open_instr (addr);
if (ID <= )



return HM1007_err:

if (id_query) ¢
if (HM1007_write_data (ID, "ID?", 3) != 0) {
HM1007_close_instr (ID);
return HM1007_err;

j '

if (HM1007_read_data (ID, cmd, 50) = 0) {
HM1007_close_instr (ID);
return HM1007_err;

}

Scan (cmd, "HM/1007");

if (NumFmtdBytes () != 7) {
HM1007_err = 223;
HM1007_close_instr (ID);
return HM1007_err;

; }
1

&
/¥-- End of ID Query —————-—-mmm o e e e *
if {(rest) {
if (HM1007_write_data (ID, “"INIT",4) t= 0) {
HM1007_close_instr (ID);
return HM1007_érr;

}
3
/*¥~-- End of Resef ———--mmommmm e e e *
if (HM1007_write_data (ID, "PATH QFF", 8) !'= 0) {
HM1007 close_instr (ID);
return HM1007_err;
)4

HM1007_setup_arrays ();
XinstrID = ID;
peturn HM1007_err;

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
/% Function: Active channel *
/% Purpose: This function shows the active channels of the scope. *
/*::Z::::::::::::::::::‘:::Z::::::::::::::‘:::::::::::::::::::::::::::*
int HM1007_channel (int insteID,int *Xactive_channel)

{

int temp_numnm;

if (HM1007_invalid_integer_ range (instrID,1,HM1007_MAX_INSTR,—1)!:O)
return HM1007_err;

Fmt (cmd,"%Zs<3TAND" ),
if (HM1DO07 write_data (instriID,cmd,NumFmtdByvtes()3!=0)
return HM1007_err;
if (HM1007_read_data (instrID,cmd,20)!=0)
return HM1007_err;
temp_num = (int)cmd{07];
temp_num/= 2;
if (HM1007_invalid_integer_range (temp_num,1,4,236)!=0)
) return HM1007_err;
¥active ehannel = temp_num;
return HM1007_err;



for (i=1; i<= HMI1DO07_MAX_INSTR; i++)
if (address{i] == addr) {
instrID = i;
i = HM1007_MAX_INSTR;
}
if (instrID <= 0)
for (i=1; i<= HM1007_MAX_INSTR; i++)
if (address{i] == 0) {
instrID = 1i;
i = HM1007_MAX_INSTR;
1
if (instrID <= 0) {
HM1007_err = 220;
return -1;

3
if (bd[instriID] <= 0) {
if (instr_cnt <= 0)
CloselnstrDevs("HM1007");
bd[{instrID] = OpenDev (""", "HM1007");
if (bd[instrID] <= Q) {
HM1007_err = 220;
return -1;
3
instr_cnt += 1;
address{instrID] = addr;
1

if (ibpad (bdl{instrID]l, addr) < 0) {
HM1007_err = 233;
refturn -1;

}
return instrID;
}
//~ jneinadndinagndyen e g met e 3 5= v ety - - oty % 10 > il i G [ egan Y ; et b5~ sielianlirelious’ ;N s ettt
/% Function: Close Instrument &
/*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::’
int HM1007 _close_instr {int instrID)
.
t
if (bd[instrID] != Q) {
CloseDev (bdlinstrID]);
bd{instrID] = O;
address{instrID] = O;
instr_cnt -= 1;
7
else
HM1007_err = 221;
return HM1007_err;

1
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::?‘
/% Function: Invalid Short Range b
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::”

int HM1007_invalid_short_range (short wval, short min, short max,
int err_code)

{

(val > max)) {

if ((val < wmin) !
= err_code;

HM1007_err
return -1:
3
return 0O;



/*:::::::::::::::::::::::::::::::::::::::::::Z::::::::::::::::::::::*
/*¥Funtion :Read waveform X
/*%Purpose:This function extraced of stored dats frome the scope’s X
/% memory,with channel selection. X
/* Transfer of specified data blocks to the controller. X

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
int HM1007_read_waveform (int instrID, int select_channel,
unsigned char *data)

{

int points_per_ch;

if (HM1007_invalid_integer_range (instrID,1,HM1007_MAX_INSTR,-1)!=C
return HM1007_err; )

if (HM1007_invalid_integer_range (select_channel,1,4,-2)!=0)
return HM1007_err;

if (HM1007_device_closed (instrID))
return HM1007_err;

points_per_ch = 2048;

if (select_channel==4)
select_channel = 8;

if (select_channel ==3)
select_channel = 4;

Fut (cmd, "%s<DIG ¥%s\n",channel_codelselect_channel]);

if (HM1007_write_data (instrID,cmd,NumFmtdBytes())!=0)
return HM1007_err;

if (HM1007_read_data(instriD,data,points_per_ch)!=0)
return HM1007 _err;

/% 1if (3can (data, " %cl[z]>%*d" ,points_per_ch,data_array)!=0)

L

HM1307 _err=23B;

return HM1007_err;

. k7
return HM1007_err;

3
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::H
/¥ Function: Close ’ §
/% Purpose: This function closes the instrument. >
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ﬂ
int HM1007_close (int instrID)
{

if (HM1007_device_closed (instrID))

return HM1007_err;

HM1007_close_instr (instrID);

return HM1007_err;
i
4
SX= UTILITY ROUTINES -s=--co-o-DoosC oSS SoooCoSCoooSosTTCsSCI=SCITIZSSoos
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::>
/% Funiction: Open Instrument
/*::I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ﬂ
int HM1007_open_instr (int addr)
{
b int i, instrID;
{

int i, instriID;

instrID = O;



int err_code)

{
if ((val < min) | (val > max)) {
HM10Q7_err = err_code;
return -1;
return 0;
}
/*::::::::::::::::::::::::::::::::::::::::::::::::::

/*::::::::::::::::::::::::::::::::::::::::::::::::::

—— o o — . — - v e > S
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int HM1007_invalid_longint_range (long val, long min, long max,

int err_code)

{
if (val < min || val > max) {
HM1007_err = err_code;
return -1;
}
return 0;
3
/*::::::::::::::::::::::::::::::::::::::::::::::::::

/I*::::::Z:::::::::::::::::::::::::::::::::::::::::::
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int HM1007_invalid_real_range (double val, double min, double max,

int err_code)

{
if ((val < min) i (val > max)) {
HM1007_err = err_code;
return -1;
h
return 0;
}
/*::::::::::::::::::::::::::::::::::::::::::::::::::

/*::::::C:::::::::::::::::::::::::::::::::::::::::::
int HM1007_device_closed (int instriD)
{
if (bd[instrID] <= 0) {
HM1007_err = 232;
return -1;
}
return 0;
}
/*::::::::::::::::::::::::::::2:::::::::::::::::::::

int HM1007_read_data (int instrID, char *buf, long cnt)

{
if ¢(ibrd(bd[instriD], buf, cnt) <= )
HM1007_err = 231;
gelse

HM1007_err = 0;

return HM1007_err;



/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::

/¥ Function: Write Data

int HM1007_write_data (int instrID, char *buf, long cnt)
p
L
if (ibwrt(bd(instrID], buf, ent) <= 0)
HM1007 _err = 230;
else
HM1007_err = 0O;

return HM1007_err;

int HM1007_read_data_file (int instrID, char *filename)
L :
if (ibrdf (bd{instrID], filename) <= Q)
HM1007 _err = 229;
else
HM1007_err = 0;

return HM1007 _err;

/% Function: Write Data File

R Gadradiuodiniieediedieiotefi it e e e oo Rnefon fa R ool inirniietetbriiantimiprodiiiramtioe et B Bttt b e e da e

int HM1007 write_data_file {(int instrID, char *Filename)

i

if (ibwrtf (bd{instrID]}, tilename) <= U)

HM1007 _err = 228;

else :
HAM1007 _err = O;

return HM1007_err;

e e e em e mm e e e e e e e T e e o - = ot S o B e n o o - —— ———— e A — e m A2

1 .
if (ibrsp (bd{instrID], response) <= )
HM1007_err = 2286;

else
HM1007 _err = O;

rebturn HM1007_err;

/’*::::::::::::::::::::::::::::::::::::::::::::::::::::::::

int HM1007 _set_timeout (int instrID, int tmo_code)
{
if (ibtwo (bd[instrID], tmo_code) <= )
HM1007_err = 233;
1

e
HM1007_err = 0:

o

W]

return HM1007_err;
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/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

void HM1007_setup_arrays ()

{ .
channel_code[0] = "0"; /% Not a valid number X/
¢hannel_code[1] = "1"; /X% CH1 */
channel_codef[2] = "2"; /% CHZ2 . x/
¢hannel_code[3] = "3"; /% CH1 + CHZ X/
¢hannel_code[4] = "4"; /% REF1 . X/
channel_code[5] = "&§"; /% CH1+REF1 * /
channel_code{8] = "8"; /% CHZ+REF1 X/
channel_code[7] = "7"; /% CH1+CHZ2+REF1l */
channel_code[8] = "8"; /% REFZ */
éhannel_code[3]1 = "9"; /% CH1+REF2 x/
channel_code[101= "A"; /% CHZ2+REFZ X/
channel_code{11]= "B"; /% CH1+CHZ+REFZ2 X/
thannel_code[12]1= “C"; /% REF1+REF2 */
channel_code[13]= "D"; /% CHi+REF1+REF2 */
channel_code[14]= "E"; /% CHZ2+REF1+REF2Z x/
channel_code([15]}= "F"; /% CH1+CHZ+REF1+REF2 */

h .
/%= THE END el ool b e oo e o el aefinelirolie et Sl et el ocfctn ot



tinclude <gpib.h>
#include <formatio.h>
#tinclude "hm8112.h"

static int address{hm8112_MAX_INSTR + 17;
static int bd{hm8112_MAX_INSTR + 17;
static int instr_cnt;

static int hm811l2_err;

/= INTERNAL DATA SN N msE—-msommS oSS ZSCS ST CSSC SIS SICSITSZSITIIZZISSIIE
/% cmd is a buffer for GPIB I/0 strings %/

static char cmd[32];

static char in_data[32];

/%= INSTRUMENT-DEPENDENT COMMAND ARRAYS ========czzzzozzszsSsSSosSosoaosk
static char Xdesire_func[8];

/%= UTILITY ROUTINES e et e Bt Bl fre el ol e enfisclnpand

int hm8112_open_instr {(int addr);

int hm8112_close_instr (int instrID);

int hm8112_invalid_integer_range (int val, int min, int max,
int err_code);

int hm8112_invalid_real_range (double val, double min, double max,
int err_code);

int hm8112_device_closed (int 1nstrID;,

int hm8112_read_data (int instrID, char *buf, long cnt);

int hm8112 _write_data (int instrID, char *buf, long cnt);

void hm8112_setup_arrays (void);

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::2:::::::::3_
/% Function: Initialize *
/% Purpose: This function opens the instrument and initializes the *
Ve instrument to a known state. %
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::3‘.
int hm8112_init (int addr, int rest, int XinstrID)
{

int ID;

if (hm8112_invalid_integer_range (addr, 0, 30, -1) != 0)

retyrn hm8112_err;
if (hm8112_invalid_integer_rarge (zesu, g, 1, -3) !'= 0)

return hm8112_err;

ID = hHm8112_open_instr (addr);
if (ID <= 0)
return hm811Z_err;

if (rest)
if (hm8112 write_data (ID, "INIT"
hm8112_close_instr (ID);
return hm81l2_err;

, 4) 1= 0) {

3

ki

if (hm8112_write_data (ID, "PATH OFF", 8) != 0) {
hm8112_close_instr {(ID);
return hm811Z_err;

3

3112 _setup. arraves ()



*ingtrID = ID;
return hm8112_err;

}

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
/*¥Function: General Configuration *
/*Purpose : This function configures the desired measurement *
Va.S function,"” *
/k range and measurement. *
N ot o am m e o - ——— — " —_— .
/*:::::.'_"::....—..—.._::::_..._:::::::::::::::::::::::::::::::::::::::::::::X

int hm8112_config (int instrID, int func, int aut,int range,int inTirx

{

if (hm8112_invalid_integer_range (instrID, 1, hm8112_MAX_INSTR, -1
return hm8112_err;

if (hm8112_invalid_integer_range (func, 0, 8, -2) != Q)
return hm811Z2_err;

if (hm8112_invalid_integer_range (aut, G, 1, -3) != 0)
return hm8112_err;

if (hm8112_invalid_integer_range (range, 1, B, -4) !'= Q)
return hm8112_err;

if (hm811Z_invalid_integer_range (inTim, 1, 4, =-5) != 0)
return hm8112_err;

if (hm8112_device_closed (instrID) != 0)
return hm811Z_err;

/% auto-range %/
if (aut == 1)
Fmt (cmd, "%sA1TZdS0QOMOFOD", desire_func[func], inTim);
/¥manual-trangex/
else )
Fmt (cmd, " %sRZJAOT#dSOQOMOPO", desire_func[func],range,inTim"®

if ¢hn8112 write_data (instrID, cmd, NumFmtdBytes ()) != Q)
return hm8l1l12_err;
return hm8l11Z_err;

}
/*::::::'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::ﬂ
/*Function: Select function %
/¥Purpose : This function configures the desired measurementfunction:
JALs e mm mr w4 A b " - e - - ——— —— — ———— " — ———
/*::::::::_._.__....._::::::___:::::_._::::::::::::::::::::::::::::::::::::7"

int hm8112_function (int instrID, int fune)

r
if (hm811Z2_invalid_integer_range (instrID,1,hm8112_MAX_INSTR,-1)1=0>
return hm3liz2_err;
if (hm811Z_invalid_integer_range (Ffunc, 0, 8, -2) 'z 0)
return hm8112_err;

Fmt (emd, "%sS0Q0OMOPO” ,desire_fune(funcl);
if (hm8112 _write_data (instrID, emd, NumFmtdBytes ()) != 0)
return hm8l1Z2_err;
return hm811i2_err;

./*:::::::::::::::::Z::::::::::::::::::::::2::::::::::::::::::::::::::‘
/*Function: Autorange *
/*¥Purpose : This function configures the desired meassurement functiost

/*:::::::::::::::::::::::::::::::::::::::’:::::::::::::::I:f::::::::::*



int hm811Z2_st (int instrID)

if (hm8112_invalid_integer_range (instrID,1,hm8112_MAX_INSTR,—1)!=0‘
return hm8112_err;

if (hm8112_device_closed (instrID) != 0)
return hm811Z2_err;

Fmt (cmd, "%s<Al1");
if (hm8112_write_data (instrID, cmd, NumFmtdBytes ()) '= 0)
return hm8112_err; )
return hm811Z_err;

3

/*::::::::::::::::::::‘_‘::::::::::::::.'_'::::::::::::::::::::::::::::::*
/% Fupction:0ffset *
/% Purpose: Calenlates the offset-corrected value *
/*::::::::::'_’::::::::::::::::::::::::::::I.‘_':::::::::::::‘.’::::::::::::*

int hm8112 _offsget (int instrlD)
;
|1 8
if (hm8112_invalid_integer_range (instrID,1,hm8112_HAX_INSTR,—1)!:Di
return hm8112_err;

if (hm8112_device_closed GingtrIDYPH= B9
return hm811z_err;

Fmt (cmd, "%s<P1"3;
if (hm8112_write_data (instrID, cmd, NumFmtdBytes () ‘= 0)
return hm8112_err;
return hm811Z_err;

:
/'—"k::::::::::::::::::::::::::::::::::::::::::::::::Z:::::::::::::::::
/% Function: Z%dev

/% Purpose :@ Calcunlates the ¥deviaticon value
/*Z:::::::::::::::::::::::::::::::::::::::::Z:::::::::::2:::::::::::

int hm8112_dev (int instrID)

{

"if (Am8112_invalid_integer_range (instrID,1,hm8112—MAX_INSTR,—1)!:O
return hm8llZ_err;

if (hm8112_device_closed (instrID) '= Q)
return hm8llZ_err;

Fnt (omd, " %s<P2");
if (hm8112_write_data {(instrlID, emd, NumFumtdBytes ()) !'= 0)
return hm81lZ_err;
return hmB8llZ_err;
returd hmd8llZ_err;
3

/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
/% Function: dB ’

/% Purpose Calculates the dB value
/*:::’:.::::::::::::::::::::::::::::::::_::::::::::::::::::::::::::::::
int hm8112_db (int instrID)

if (hm8112_invalid_integer_range (instrID,1,hm8112_MAX_INSTR,—1)!_
return hm81l12 _err.



if (Hmsllz_device_closed (instriID) !'= 0)
return hm8112_err; -

Fmt (emd,"%s<P3");
if (hm8112 write_data (instrID, cmd, NumFmtdBytes () = 0)
return hm8112_err;
return hm8112_err;

/% Function: dBm
/% Purpose : Calculates the dBm value

int hm8112_dbm (int instrID)
{
if (hm8112_invalid_integer_range (instrID,1,hm8112_MAX_INSTR,-1)!:
return hm8112Z_err;

if (hm811Z2 _device_ 'closed (instrID) != 0)
return hm8112_err;

Fmt (cmd, "%s<P4");
if (hm8112 write_data (instrID, cmd, NumFmtdBytes ()) != 0)
return hm8112_err;
return hm8112_err;
I

/*::::::::::::::::::::::::::::::::::::'_'::'_'::::::::::::::::::::::::::
/* Function: Read ] .

/% Purpose: This function reads data set of the instrument.
/*:::::::::::::::::::;::::::::::::::::::::Z:::::::::::::::::::::::::

int hm811Z_read (int instrID, int dat )
{
if (hmB8112_invalid_integer_range (instrID,1,hn8112_MAX_INSTR,-1)!=
return hm81iZ2_ err;
it (hm8112Z2 _invalid_integer_range (dat, 0, 1, =-2) t= 0)
return hm8112 _err;

1f (hmB8112_device closed (instrID) != 0O)
return hm8112_err;

Fmt (ewmd,"L%d", dat);
if (hm8112 _write_data (instriD, cud, NumFmtdBytes ()) 1= 0);
return hm8112_err; . '
if (hm811Z_read_data (instrID, in_data, 32) != Q)
return hm811Z_err:
return hm8112_err;

/% Function: Clear
/% Purpose : This function clears/resets the instrument;
/*:::.’.’::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.
int hm8112_clear (int instrID)
{
it (hm8112_invalid_integer*range (instrID,1,hm8112_HAX_INSTR,—1)!:
return hm8112_err;

if (hu8112_device_clesed (instrID) !'= 0)
return hm8112_err;

if (ibelr (bd{instrID]l<=z 0)
hu8112_err = 224:

else
hnd112 err =0



return hm81l12 err;

3
/*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::*
/% Function: close ' *
/% Purpose: This function closes the instrument. *
/*::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::*
int hm8112_close (int instrID)

{

if (hm811Z2_invalid_integer_range (instrID,1,hm8112_MAX_INSTR,-1)!=D
return hm81l12_err;

if (hmB112_device_closed (instrID))
return hm8112_err;

hm8112_close_instr (instrID):
return hm8112_erry;

}

/*%= UTILITY ROUTINES zz==z===-=====z==-=cS—---=----=c-=-=-c-=-==-=---c--=c-=-=zo===X
PR Tttt le? eyt e N i ol S e gttt uag et BT T L T led
/% Function: Open Instrument *
RSy = bt Jrodec. - gk P i e\ g = oo oot . et b bt 1 PP -

int hm8112_open_instr (int addr)

int i, instrID;
instrID = 0;
/% Check to see if the instrument is already in the Instrument Table*

for (i=1; i<= hm81l1Z_MAX_INSTR; i++)
if (address{i] == addr) {
instrID = 1
i = hm8112_MAX_INSTR;

if (instrID <= 0)
for (i=1l; i<= hm8112_MAX_INSTR; i++)
if (address(i] == Q) {
instrID = i;
i = hm8112_MAX_INSTR;

3
if (instrID <= 0) {
hm8112_err = 220;
return -1;
1
if (bd{instrID] <= Q) {

if (instr_cnt <= 0)

CloselnstrDevs("hm8112");
bd{instrID] = OpenbDev (""", "hm8112");
if (bd{instriID]l <= 0) {

hm8112_err = 220;

return -1;

et

return -1;
}
instr_cnt += 1:

address[instriD? =z addr;



}
if (ibpad (bd[instrID], addr) < Q)
hm8112_err = 233;
return -1;

3

return instrID;

/% Function: Close Instrument

/*:::::::::'_':::::::::::::::::::::::::L::::::::::::::::

int hm8112_close_instr (int instrID)
I
if (bd{instrID] = 0) {
CloseDev (bd[instrID]);
bd[instrID] = G;
address[instrID] = O;
instr_cnt -= 1;
1
else
hm8112_err = 221;

return hm811Z_err;

int hm8112_invalid_integer_range (int wval,

int evr_code)

{
if ((val < min) ! (val > max)) {
hm8112_err = err_code;
return -1:
3
return J;
}
JE LR R & ) S e L Y e oo SR M L
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int hm8112_invalid_real_range (double val,

int err_code)

p
L
if ((val < min) | (val > max)) {
hn8112_err = err_code;
return -1;
}
return O;
v
g

%nt hm8112_device_closed (int instrIiD)
if (bdlinstrID] <= 0) ¢
hm8112_err = 232;
return -1;
3
veturn 1

/’*:::::::::::::::::::Z:::::::::::::::'_‘:::::::::::::Z::

int min, 1int max,

double min, double max,

—oTmozoomDom=zo=z=X

jaoirefin et tudpin i esiondrdiacbard. &



/% Function: Read Data %

int hm8112_read_data (int instrID, char *buf, long cnt)

]
L

if (ibrd(bd[instrID], buf, cent) <= 0)
hm8112_err = 231;

else
hm8112_err = 0;

return hm8112_err;

int hm8112_write_data (int instrID, char *buf, long cnt)

if (ibwrt(bd[{instrID], buf, cnt) <= 0)
hm8112_err = 230;

else
hm8112_err = Q;

return hm8112_err;

Nt mm o me ma o o = e Sm = e e e At Sk m e = = = - e etk Srr e e me e e o e e M e e M e M - S e e Ve e e o
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{
desire_func[0] = "VD";
desire_fune(ll = "VA";
desire_funci2] = “ID";
desire_func{3] = "IA";
desire_func[4] = "02";
desire_funo[3] = "04",;
degire_func{6] = "TC";
desire_funcl(7] = "TK";
desire_funel[8] = "TF"

}

/®R= THE END zcoozoAgag = @scooooooogon sy oo o nomsn o=
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