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Status Subsystem

Oparation 3tatus Register: 3Statue Byte Bit 7

## The OPERation status register set contains comditioms which
#8 are part ¢f the ipstrument’s normal operation.

condition register bit definitions:
14 - PROGram running
Communication Status Register: Status Byte Bit O,
Hardwere 1 Status Register Bit T
condition register bit definivions:
= Protocel Processer Communicaticn Channel Failure

DSP Analyzer Commumication Chanmel Failure

Hop Controller Commumicaticn Chamnel Failure
= Communication failure with Signaling Board

O e B W
I

CALibratien Register: Status Byte Bit 3,
Questionable Data/3ignal Status Reglister Bit 7

condition register bit definitions:

= Reference calibrate failure

= AGC Open Loop cal failure

= Voltmeter S5elf cal failure

= Cointer Self cal failure

= Bamplar Self cal failure

= Spactrum Analyzer Self cal failure

L= I T
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Status Subsystem

EMEI Status Regieter: Status Byte Bit O,

Hardvare 1 Status Regiater Bit B

avant register BIT definitions:

g -
B -
] =
0 =

28 The

2

one
the

sRETTSTIRTRRISSIRIRNG

Respense timeout
Makile XON timsout
HAK

ACE

STATus:EMMI:EVENLT queries the EMMI 5TATus buffer. When an

EMMI:DATA <dats sntry* cccurs, one of the abovs bits will be asrt.
Reading the status #ill elear all bits, subseguently setiing the EHNHI
gtatus to idle. Based on the above bits, the status buffer will return

of five numbers indicatinmg The status of the last EMMI message sent by

HPE922G.

(0) Theres was no data sent since that last status check and there were
oo events to report, or the last EMMI:DATA <data entry> had
improper format.

(1) & message was received and acknowledged by the mobile statiom.
Important: this does not mean that the mobile was able to understand
or perform the operation (ACK received).

(2) The HP 89522G attempted to send a message, but the mobile station
did not receive the message intact (NAK received).

(4) EMMI data was sent, but the XON timeout expired before the
acimowledge was received (EMMI:TIMEcut:MS:XON).

(8) EMMI data was sent, but the Response timeout expired
(EMMI : TTMEcut : M5 : RESPonse) .

## Copdition register bits will hold their state until the condition changes.
## Event register bits will be cleared as socon as they are read.

&%
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Status Subsystem

STAT is a symbol that designates the following list of optiocmal
commands that apply to given status subsystem.
Included in STAT are the following commands:

:CONDition?
Queries the contents of the CONDition register associated
with the starus strocturs defined in the comsmand.

sENARLe?

+ENABle cvalus>» | [INUM]

Sete/queries the ENABle mask which allows true conditioms
in the svent register to be Teported in the summary bit.
If a bit iz 1 in the eoable register and its associated
event bit transiticons to true, & positive transition will
oceur in the assaciated summary bit.

-

[:EVER:]?
Queries the cootents of the EVENT register associated
with the statos structure defined in the command.

:NTRaneition?
:HTRansition <valuer | [INIR]

Sets/queries the Negative TRamsitiop filter. Setting a bit in the
negative transition filter canses m 1 to O transition in the

corresponding bit of the associated CONDition register Tc cause a 1 to
be vritten in the associated bit of the corresponding EVENt register.

sPTRansition?

+PTRansition <velner | [THNIM]

Sets/queries the Positive TRansition filter. Setting a bit in the
peeitive transitien filter canses a 0 to 1 tramsition in the
corresponding bit of the associated CONDition register To camse a 1 to
be written in the associated bit of the corresponding EVENt register.

rev.01JUNS3 HP-IB T-105
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Status Subsystem
STATus

:CALibration
[sTaT]

:COMMumication
[STAT]

(EMMI
[ETAT]

:HARDwarel
[STAT]

:HARDwaral
[STAT]

:0PERation
[STAT]

:QUESticnable
[STAT]

:PRESet
%8 FRESet configures the status data structures such that device-
E 1 dependent events are reported through the status-reporting
L machanism. Tha preset command affects only the snable register
4 and transition filter registers. (Presets all registers except
e event status registers, service request emable register,
e event status enable register and conditiom register bits.)

#8 NOTE = see JTEEE 488.2 Common Commands for additional status commands,

7-106 HP-IB rev.01JUNS3
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System Subsystem

System Subsystem

ET5Ten

[:ERRor]?
## Queries the 5Y5Tem ERRor queue. This returns an error oumber and
## a corresponding quoted message string separated by a comma.
8¢ Once the error is queried, it is removed from the quene. If the
## erTor queus becomes full, them the earliest messages are Temoved.

#8¢ Erample: if a command parameter is given that is outr of range, then
## SYST:ERRT will return:
£y =200, "Exacution error;Parameter value out of range."
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Trigger Subsystem

TRIGgeT

#2# TRIGger commands.

NOTE: ASTate, SOURce, MODE[:DSPanalyzer] and UMEMory

NOTE:

apply to the following types of measuremants:
D3Panalyzer - Phase, Amplitude, Data Bits
PULSe - Pulse On/0ff Ratio
ORFSpectrum - Output RF Spectrum
DELay and HTCH apply to Digital Demod and Bit Erreor Test
as well as the above measnrements.

ABDRt, [TMMediare], and MODE are remots-only commands and apply To the
following types of measurements: AF Analyzer, CW Meas, 0SCilloscope,
and SANalyzar.

(ABORL
## ABORrs TRIGgering of a measurament that has bean triggered using
2] TRIGger:IMMadiate.
:ASTata?
:ASTate *ARM* | *DISARM®
#%# Selects/queries the Arm STate of the currently selected measursment.
## Thie command is used for all appropriate measurements listed in tha
g2 HEASure subaystem.
tBETest?
‘BETest *SINGLE' | 'CONT'
e Elllntn.l"qnuriu-a the TRIGger for Bit Error Test measurements
E for local operstionm.
4 SINGLE means each Bit Error Test measurement will just be made cnce
L (based on each measurement’s definition of pumber of bits to
0 make the measurement over).
E & ] CONT means make each Bit Error Test measursment continuously,
B repeatedly, copying Intermediate results ioto Complete resulis as
24 one ar more of the termination conditions are met.
7-108 HP-IB rev.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Trigger Subsystem

:EODET
tMODE *RUN' | *STOP
L Selacts/queries the Bir Error Test measurement TRIGger MODE.
1 RN ipitializes the Bit Error Test meisurTements to Start and
" starts all Bit Error Test measurements.
1 STOF Bit Error Test measurements - this is useful in aborting
1 leng Bit Error Test measurements.
:DDEMod
sADJHodeT
:ADTHode *ENABLED' | °DISABLED*
BB Selects/queries the Digital DEMod TRIGger ADJust Mode.
Bl Trigger adjust mode enables the user to change TRIG:DEL even
B8 while Demod is armed. Some Demod trigpers vwill be missed while
& changing trigger delay.
:ASTate?
:ASTate *ARM* | ‘DISARM*
BE Selects/queriea the Arm STate of the Dipital DEMod TRIGger.
e Most be on digital demod, cell configuratiom or cell comtrol
28 screens tTo Amm Digital Damod.
1500Rce?
:S0URce 'EXT MEAS' | *EXT DEMOD' | 'RF RISE®
B Selectefqueries the Digital DEMod TRIGger SOURca.
L1 EIT DEMOD means Demcd is triggered from an exrternal trigger
L34 eignal that is normally intended for doing Demod.
&8 AF RISE means the measurement is triggered automatically when a
s rising edge is detected on the RF envelope of the input.
" EIT MEAS means Demod is trigpered from an external trigger
e signal that is normally intended for doing measurements.
:DELay?
:DELay <(value) [units]> | [FNUM]
## Sets/queries the TRIGger DELay. This applies to measuremants
= as well as Digital Demod.
1] HP-IB unite are geconds (8), bit perieds (T).
2 Default HP=IB unit is secomnds (5).
23 Dafault display unit is bit perieds (T).
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Trigger Subsystem

(HTTH *SFECIFIC* | *AUTO’
## Selects/queries the Hopped TCH ARFCN Trigger control.
2 This only applies when TCH:MODE is *HOPPED' and the Call Comfiguration
2 iz "ACTIVATED" and the Tadioc has been assigoned to a TCH channel.

;ARFCo
[:SPECific]?
[:SPECific] < value >
£g Ssts/queriess the SPECific ARFCn to uass for a Hopping
28 TCH measurement when TRIGger:TCH is set teo '3PECIFIC'.
:AUTO?
e Queries the ARFCn that is being used for a Hopping
e TCH measurement when TRIGger:TCH is set To ‘“AUTO".
e This value i1s the lowest ARFCHN in the currently used
g2 Mi Table (MA1l or MAZ).
: [TMMediata]
## IMMediately TRIGgers the currently active measurement.
;MODE
[:DsP]?
[:DsP] *SINGLE' | *CONT*
#e Selects/quaries the DSP TRIGger MODE as SINGLE or CONTinous.
sz This is used for Phase, implivude, Outpur AF Spactrum,
e Pulse Oo/0ff Ratic and Data Bits measuraments.
£g NOTE: in CONTinous mode, the nser does not manually ars
= the instrument, but must provide a trigger in order
L for the measurement to complete.
&8 HOTE: This command is walid in both local and remote modes.
tRETRigger?
:RETRigger REPetitive | 5INGle
L Selects/queries the RETRigger MODE for the currently active
E# measuremant. Default setting is REPetitive.
L1 IMPORTANT: The remote-only command will owerride local triggering
Ll commands for continucus (repetitive) and single settings
4] Tor AF Analyzer, CW Meas, DECilloecope, and SANalyzer.
7-110 HP-IB rev.01JUNS3
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Trigger Subsystem

:S0URce?
:B00Rce 'EXT MEAS' | *EXIT DEMOD* | *RF RISE®
Selacts/quariss the measurement TRIGger SO0URca.
EXIT MEAS means the measurement is triggersd from an external
trigger signal that is normally intended for doing measurements.
RF RISE means the measurement is triggered automatically when a
riging edge is detected on the AF envelope of the input.
EXIT DEMOD means the measursment is trigrered froem an external
trigger signal that is normally intended for doing demod.

=RzsLaz

;THENory
#% Executes the Use MEMory function. This is the same as hitting the
a8 USE hardkay on the front panel.

:S0URce?
:B0URce 'EXTERNAL' | "BAD SYNC'
L1 Selects/queriea the USE MEM (Use MEMory) TRIGger S0URce.
1 BAD 3YNC means that the UMEMory (USE MEN) memory will be
B sutomatically filled when the Demod Sync Status changes from
= 'No Errer’ to 'Bad Syne' (DDEMod:SYNC:5S5Tarus?).
e EXTERANAL means that the UMEMory (USE MEN) memory will be
BE automatically filled when an erxternal line om the SYSTEM BUS
R connector oo the rear panel is in a particular stete when a
RE valid demod trigger occurs.
:ETATus?
e Returns "No Data’, *New Data® or *01d4 Data'.
(1] N0 DATA means that the UMEMory (USE MEM) memory contains
e no valid dats.
] NEW DATA means that the UMEMory (USE MEM) memory contains
7 ] pewly captured data from the most recent time demed was
= armed (TRIGger:DDEMod:ASTate "ARM') and bad synchronization
i occurred (midamble did not exactly match the bits in the
L defined midamble) .
(1] OLD DATA means that the UMEMory (USE MEM) memory contains
ER previcusly caprured date from a previoos Time demcd was
LL armed (TRIGger:DDEMod:ASTate "ARN') or Ircm a previocus
=5 DEP analyzer, Output RF Spectrum or Pulse On/0ff Ratio
a8 measuremsnt (TRIGger:ASTate "ARN').
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HP-IB Program Examples

The following examples illustrate control of the HP 8922G from an external controller through
the HP-IB interface. There are sight axamples:

2.
3.
4.
5.
6.
[
B.

Mobile station “camp” on.

HP 89226 originated call.

Mobile station originated call.

Ending a call.

Bit error test.

DSP Analyzer measurement during a call.

Pulse On/Off measurement without call processing.
High speed DSF Analyzer measurements.

The examples were written with few subprograms or subroutines to make the program listings
eacier to follow.
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Mobile Station Camp On

Maobile Station Camp On Example
10 I
a0 ! Example O1
=0 i
40 ! Gatting a Moblile Station to "Camp On":
&0 ! Sets up the EP B922C to output & broadcast channel and gets the
&0 ! mobile station to camp on to the broadcast chamnnel.
TO ¥
m B ook o ke @ & e = Rk o o o e
80 ! 8ystem Configuration:
100 ! - Copnect mobile =taticn to the HP 8522G RF IN/OUT port.
110 !
iiﬂ !jllllll'lllllll"ll.l.ll'l#"l.‘-‘-".l“!!*#"'"'l..‘.'tt'..l“.'l."l'.
130 ! Declarations:
40 I
150  ASEIGN €Test_set TO Ti4 t Assign an I/0 path to the HPF BS22G
160 | at HP-IB address T14.
iTO DIN Ba_tzablef[128] ! Base station allocation table string
180 ! wariable.
180 DIM System_error$[B80] ! System error message string variable.
200 !
210 | System dependent parameters:
220 Neoowi ! Network Color Code.
230 Bees=s | Basa station Color Code.
240 Serving arfen=28 ! Serving cell ARFCN.
250 Comtrol_chanmeld=s"'SDS/B*" ! Control chamnnel selection.
260 Cont_ch_arfco=30 ! Control channel ARFCN.
2T0 Cont_ch _tslotel ! Comtrol channel time slot.
280 ! Base station allocation table:
200  Ba_tablef="'0000000000" ! ARFCN 1 thrauph 10.
300 Ba_table¥=Ba_table$k" 0000000000 ! ARFCHN 11 ‘I:M'nﬁgh 20.
310 Ba_table$=Ba_tablef&"0000100000"! ARFCN 21 through 30.
320 Ba_table$=Ba_table$k"0000000000Q"! ARFCN 31 through 40.
330 Ba_table$=Ba_teble$k"000C000000"! ARFCN 41 through BO.
340 Ba_table$=Pa_table$E"000CC00000"! ARFCE 51 through 60.
350 Ba_table$=Ba_table$"00000D00CCC"! ARFCH 81 through TO.
350 Ba_table$sBa_table$E"0000000000"! ARFCHN T1 through 80.
370 Ba_table$=Ba_table$k"0000000000"! ARFCN Bl through 20.
380 Ba_tablef$=Ba_tablefi"0000000000"! ARFCN 91 through 100.
390 Ba_table$=Ba_table$&"0000000000"! ARFCN 101 through 110.
400 Ba_tablef=Ba_tablefk"0000000000"! ARFCHN 111 through 120.
410 Ba_table$=Ba_table$E"0000'" ! ARFCN 121 through 124.
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430

450

4re
480

SEJBBEER208BE388E8888

Mohbile Station Camp On

Mccsl I Mobile Country Codwe.

Mne=1 | Mobile Network Code.

Laeg=1 ! Lecatisn Area Caode.

!

LR f2 L x TEF T EESEEREERE FEEFFE
I

lomm= e o o

! Set Up HP B8922G

[ === P RS Y ——————
! Inatrument Preset.

OQUTFUT #Test_sat; "*=RST"

i

! Display the Cell Configuration screen.

OUTPUT €Test_sat;"DISPLAY:SCEEEN CCON"

!

! Zaro the power meter for future pover measuTements.

! Turn down BF Gemerator amplitude first to avoid interference.
OUTPUT @Test_set;"RFGENERATOR:AMPLITUDEL -127 dBm"

OUTPUT €Test_set;"CW:FMZERD"

!

| Sat AF Generator output amplitude.

OUTPUT #Test_set;"RFGENERATOR:AMPLITUDEL -8& JBm"

[}

! Sat the Wetwork Color Code and the Base station Color Code.
OUTPUT @Test_set;"CCONFIGURE:SCELL:NCC " :Nee

OUTPUT @Test_set;"CCONFIGURE:SCELL:BCC ";Bce

! Sat the serving cell ARFCN,

To0 OUTPUT €@Test_set;"CCONFIGURE:SCELL:ARFCN ";Serving_arfon
Ti0 i
T20 | S5at the base station allocation table.
Tan OUTPUT @Test_set:"CCONFIGUEE:EA "¥Ha_tablaf
a0 !
TEO ' Bt the control chanmel organisatien.
T80 OUTPUT €Test_set;"CCONFIGURE:CCHANNEL "ECoatrol_channel$
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Mobile Station Camp On

TTO !
T80 ! Set the control chammel ARFCN and timeslot.
T290 OUTPUT QTest_sat;"CCONFIGURE:CCHANNEL:SDCCHE:ARFCN " ;Cont_ch arfcn
BOOC  DOTPUT €Test_set;"CCONFIGURE:CCHANNEL :SDCCHB:TSLOT ";Cont_ch_tslot
810 !
820 ! Set the Mobile Country Code, the Mobile Network Code, and the
B30 ! Location Area Codes.
B40 OUTPUT &Test_set;"CCONFIGURE;LAI:MCCODE “:Mcc
BE0 OUTPUT @Tesat_set:"CCONFIGURE:LAI:MNCODE *:Mnc
BE0 OUTPUT &Test_set;"CCONFIGURE:LAI:LACODE ";Lac
BTe !
BB0 ! Select the Cell Configure Activated state.
8320 OQUTPUT €Test_set; "CCONFIGURE:STAT 'ACTIVATED'"
200 1
910 ! e e e B P e e e S SR S e
220 ! Wait for the HF B8Z2G to Qutpul a Broadcast Channel
gap ¢ m=mmam= -——— e
240 | Wait for up te 20 seconds for BCCH.
880 Time_out=20
960 Time_exceeded$="ND" ! Timeout variable.
aTo Start_time=TIMEDATE ! Time reference for timecut.
gap !
880 ! Wait uptil BLCH is output.
1000 REPEAT
1010 | Short wait to allow HF BB22G to process indormation.
1020 WAIT .2
1030 DISF "Waiting fer EF 89220 to provide a BCCH...®
1040 ! Query the Cell Control radic resource signaling state.
1050 OUTPUT €Test_set;"CELL:CALL :STATUS:ER™
1060 ENTER €Test_set;Call_status}
1070 1
1080 ! Check to see if time allotted has been exceeded.
1880 IF TIMEDATE~Start_time>Time_out THEN Time_exceeded$="YES®
1100 [}
1110 ! Exit the loop if a BCCH is present or time allotted has been
1120 ! sxceeded.
1130 UKTIL Call_status$="""BCCH""" DR Time_ erceeded$="YEI"
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Mobile Station Camp On

1140 !

1180 ! -

1160 ! Validate Results

i1me S == ey, i e Srmmm——
1180 ! Check for system erTore.

1190 ! Query all system errors that may be in the quens.

1200 REPEAT

1210 OUTFUT &Tezt_set;"SYSTEM:ERROR?"

1230 ENTER €Test_set;System_exTor$

1230 Sys_err_number=VAL(System_error§)
]

1360 ! System error number 0 corresponde to ND EERDR.
1260 IF Sys_err_number<>Q THEN

1270 PRINT "Hesults are inwalid."

1280 PRINT "System Erzor: "ESystem_crzord
1290 END IF

1300 !

1310 UNTIL Sys_err_mmber=0

1320 !

1330 ! Check to see if time allotted was exceeded.
1340 IF Time_sxcesded$="YES" THEN

1350 DISP "Camp failure. Ko BCCH is present.”
1360 ELSE

1370 DISP "BCCH is preseant.”

1380 END IF

1390 END
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HP 8922G Originated Call

HP Originated Call Example

sBEB8EYEE

T-118

L
! Example 02
[ ]
! HP 2022¢ Originated Call:
! Sets up the HPF B9Z2G with informaticn about the mobile station and
! places a base station originated call.
I
1 e o o o o oo oo o o o o e oo e o o o o o e o e o e sk e R
! System Comfigmration:
! - Connect mobile staticn to the RF IN/OUT port.
i = M8 should be camped (see example 01).
1
L T T e e T
! Declaratiomns:
1
ASEICK @Test_set TO Ti4 ! Assign an I/0 path to the HP BS232GC
! at EP-1B address T14.
DIM System_error$(80] ! System error message string variable.
|
! Mobile station dependent parameters:
Hz_tx leval=6 ! Mobile station tramsmit level.
Imsif$=""'001010000000001" ! Mobile station’s Interpaticmal Mobile
! Bubscriber Identity (IMSI).
[ ]
R RS s R e R R S R R R R R R e e R e P e S PR e S s R R R R R R
]
l..-.-.. —— - -
! Bet Up HP 89220 and Originate Call
I___ _ - -
! Display the Cell Control screen.
OUTFUT ®Test_set;"DISPLAY:SCREEN CELL"
!
HP-IB Program Examples rev.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.conlw



HP 8822G Originated Call

333 I Bet the traffic channel parameters.

340 ! Set traffic chanmel mode to non-hopped.

350 OUTPUT @Test_set:"CELL:TCH1:MODE 'SINGLE'™

JB0 !

370 ! Set the traffic chanmel to ARFCE 62.

380 [OUTPUT &Test_set;"CELL:TCH1:AEFCH &2"

390 !

400 | Set the traffic chanmel type to full rate spesch.

410 OUTPUT &Test_set;"CELL:TCH1:TYPE 'F3'"

420 :

430 ! Set the traffic channel %o time slot 4.

440 OUTPUT #Test_set:"CELL:TCH1:TSLOT 4"

450 1

460 ! Set the mobile station transmit level. Wait a maximum of 1 second to
470 ! sllsw the mobila to process the command.

480 OUTPUT &Test_set:"CELL:MS:TLEVEL ";Ms_tx_laval

450  WATT 1

s00 !

E10 ! Set AF Ainalyzer amplitude automatically based on the M3 transmit laeval.
E20 OUTPUT €Test_set;"RFANALYZER:AMPLITUDE :CONTROL °MS TX LEV'"

30 1!

E40 ! Set the mobile station paging IMSI.

550 OUTPUT €Test_set ("MSINFO:PAGING:IMSI "kImsif

E60 1

&T0 ! Originate the call.

EBO OUTPOT @Test_set;"CELL:CALL : DRIGINATE"

=80 !

00 ! kb s b

610 ! Walt for the Call to be Conmected

I e e e e e i
630 ! Wait up to 30 seconds for the call to conmect.

640 Time_ocmt=3)

€50 Time_exceeded$="N0" ! Timeout variable.

680 Start_time=TIMEDATE ! Time reference for timeount.

&Te !

680 ! Wait for call to commect.
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HP 8922G Oniginated Call

690  REPEAT

TOO ! Short wait to allow HPF B922G to process information.
T10 WAIT .2

720 DISP "Weiting for mobile to answer..."

T30 ! Query the call etatus state.

T40 OUTPUT &Teat_set;"CELL:CALL:STATUS :STATE®"

750 ENTER €Test_set;Call_status$

TE0 1

TT0 ! Check to gee if time allotted has been exceaded.

TEO IF TIMEDATE-Start timesTime_owt THEN Time crcoesdedS="YES"
Ta0 1

200 i Exit the loop if the call is comnected or time allotted bas bean
810 ! exceeded.

820 UNTIL Call_status§="""CONKECTED""" OR Time_exceededd="YES"
830 1

240 e —— — -
850 ! Validate Results

BED 1 ks - - SR
870 ! Check for system eIToIs.

280 ! Query all system errors that may be in the gquene.

890  REPEAT

500 OUTPUT @Test_sat;"SYSTEM:ERRORT"

910 ENTER @Test_set;Systen _errord

820 Sye_err_number=VAL(System_errori)

830 !

40 ! System error number U corresponds to NO ERROR.

880 IF Sys_err_numbar<>0 THEN

2960 FRINT "Resulets are invelid."

8To FRINT "System Error: "kSystem_arrord

880 END IF

80 |

1000 TUNTIL Sys_err_nusher=)

1010 !

1020 ! Check to see if time allotted uas excecded.

1030 IF Time_srceededi="YES" THEN

1040 DISP "Commection Fallure. Call not connected."
1060 ELSE

1060 HIE‘P "Call i.n. Frm“-l i

1070 END IF

080 END

T-120 HP-IB Program Exampies rew.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Mobile Station Orignated Call

Mobile Station Originated Call Example

10 I
20 ! Exarple 03
30 !
a0 ! Receive a Mobile Station Originated Call:
50 ! Sets up the HF 83226 Tto receive & mobile station originated call.
&0 !
TO Iz A IR E R E R E TR T 0 T O O
80 ! System Configuration:
80 ! = Connect mobile staticn to the RAF IN/OUT port.
100 ! - M5 should be camped (see example 01).
110 !
120 R R R R R R SRR AR PR AR AR R RN
130 ! Declarations:
140 I
150  ASSIGHN 0Test_=et TO Tig ! kssign an I1/0 path to the HP B922G
160 | at HP_IB address Ti4.
170  DIM System_error$[80] ! System error message string variable.
180  DIM Ms_o_number$[22] ! NS originated number string variable.
1288  DIM Rach_cnt$[E] ! RACH count string variablae.
120 |
200 ! Mobile staticn dependent parameters:
210 Ms_tx_levelwd ! Mobile station transmit level.
220 !
230 I NN TR R PR R ® RS EEEEREREREREER RS
240 !
25D e = =
260 ! Set Up the HP 89226
TG  eneeneseeaeee - =
280 ! Display the Cell Control screan.
290 OUTPUT ETest_seot;"DISPLAY :SCREER CELL"
300 }
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Mobile Station Orignated Call

210 | Set the traffic channel parametsIs.
320 | Use traffic channel 1 parameters.
330 OUTPUT @Test_set;"CELL:CALL:TCHCONTROL *TCH1 ASGH*"
340 |
2ED ! Sat the traffic channel mode To non-hoppad.
360 OQUTPUT ®Test_set;"CELL:TCH1:NODE 'SINGLE'™
n

a370 !

380 ! Set the traffic channel to ARFCH 62.

380 OUTPUT ETest_sat;"CELL:TCEL:ARFCHN 62"

SO0 I

410 ! Set the traffic chamnel type To full rate speech.

420 DUTPUT &Test_set;"CELL:TCH1:TYPE *F5*¢

G300 I

440 | Set the traffic chaomel to time slot 4.

450 OUTPUT @Testc_sat;"CELL:TCH1:TSLOT 4"

G50 !

a4To | Sat the mohile station tramemic level. Wait 3 maximm of 1 second to
480 ! allow the mobile to process the command.

480 OUTPUT @Test_set;"CELL:MS:TLEVEL ";Ms_txz_lavel

B00 WAIT 41

Blo !

E20 ! Set BF Analyzer amplitude antomatically based on the MS transmit

530 | leval.

B40 OUTPUT €Test_set;"RFANALYZER:AMPLITUDE:CONTROL 'ME TX LEV'"

BS0 !

600 | Set the andio speech configuration to echo speech back to the mobile.
610 ! Wair a maximum of 0.5 secomds to allow the HF 85220 to process the
B20 | commmand.

€30 OUTPUT &Test_set;"CELL:AUDIO:SPEECH:CONFIGURE *ECHD'"

€40  WAIT .5

7-122 HP-IB Program Examples rev.01JUNS3

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Mobile Station Orignated Call

&850 ]

650 | Set the andio speech echo delay time to 1 second.

a7Tao OUTPUT &Test_sat;"CELL:AUDIO : SPEECH :EDELAY 1 3¢

&80 !

E20 ! Beset the call count fields to zerc and wait for reset To take place.
Too ! Wait a saxisms of ! second to allow the HP B9230 to process the

710 ! command.

T20 OUTPUT @Test_set;"CELL:CALL:COUNT:RESET"

T30 WAIT 1

Tal |

T == s = e e b i el s
T80 ! Wait For Mobile to Originate Call

™o | - - =

T80 ! Wait up to 120 seconds for the mobile to begin the call.
T80 Time_out=120

aod Tima_ezcecdedf="K0" { Timeout wariable.

810 Start_timesTIMEDATE ! Time refersnce for timeocut.

220 !

830 I Wait for mobile to send a RACH.

840 EEPEAT

as0 ! Short wait to allow HF 89226 to process information.

860 WAIT .2

BTO DIEP "Waiting for mobile to call... Origimats 2 call from the mobils."
B8O ! Query call count for RACH received.

880 OUTPUT &€Test_set;"CELL:CALL:COUNT :RACET"

800 ENTER @Test_set;Rach_rcnt

205 Rach_count=VAL{Rach_cnt¥)

aid i

20 ! Check to see if time sllotted has been exceeded.

830 IF TIMEDATE-Start_time>»Time_out THEN Time_crxceedadf="YES"
a40 i

#50 ! Exit loop if & RLCH has been sent or time allotted has been
aad I axceaded.

970 UNTIL Rack_countdsl R Time_ezceeded$="YES"
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Mobile Station Orignated Call

880 !
Bae0 ! e e B e
1000 ! Validate Results and Contimue
010 | -— - - s
1020 ! Check for system errors.
1030 ! Query all system errors that may be in the gueue.
1020 REPELT
1050 DUTPUT &Test_set;"SYSTEM:ERROR™™
1060  ENTER @Test_set;System_error§
1070 Sys_err_mmber=VAL(System_error§)
1080 !
1080 ! Eystenm error number 0 corresponds to NO ERROR.
1100 IF Sys_err_number<»D THEN
i11o FRINT "Resulte are imnvalid.”
1120 PRINT "System Error: "ESystem_errori
1130 END IF
1140 !
1150 UNTIL Sys_arr_numbers(
1i60 !
1170 ! Check to see 1f time allstted was excesded.
1180 IF Time_exceeded$="YES" THEN
1180 DISPF "Conmection Failure. No RACE wee received.”
1200 ELSE
1210 I
1220 I e e o
1230 | Wait For Call to Reach Alerting 3tate
1240 e e i e i 2
1280 ! Wait up to 20 seconds for the call to reach the alarting state.
1280 Tima_owt=30
1270 Time_sexceaded$="ND" ! Timeout variable.
1280 Etart_time=TIMEDATE ! Time reference for timecut.
1290 |
1300 | Wait for call to reach alerting state.
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1310 REPEAT
1320 ! Short walit to allow HF B3I3G to procese information.
1230 WAIT .2
1340 DISF "Waiting for call to Teach alerting state... "
1360 ! Query call status state.
1360 OUTPUT &Test_set;"CELL:CALL:5TATUS:STATET"
1370 ENTER @Test_set;:Call _status$
1380 !
1399 I Check to see if time allotted has been exceeded.
1400 IF TIMEDATE-Start_timerTime_out THEN Time_sxcesdsdf="YES"
1410 !
1420 | Exit loop if call status state reaches alerting or time allotted
1430 ! has been exceeded.
1440 UNTIL Call status§="""LALERTING™""" O Tims_ercesdsd§="YES"
1450 !
14E0 i e - s m s s s mm s s —————
1470 [ Validate Results and Receive Call
1480 i == - - —— e
1430 ! Check for system eIrors.
1500 | Query all system errore that may be in the queue.
1510 REPEAT
1520 OUTPUT €Test_set;"SYSTEM:ERRIRT"
1530 ENTER &Test_set;System_errord
1540 Sys_err_nusber=VAL(System_error§)
1650 !
1560 ! System error mumber O correspends to NO ERROR.
15TD IF 5ys_err_number<>0 THEN
1580 PRINRT "Results are invalid.”
1580 PRINT "System Error: "kSystem_error$
1600 END IF
1610 !
1820 UNTIL 3ye_err_number=0
1830 i
1640 I Check to gee if time allotted was exceadaed.
1850 IF Time_excesded§="YES" THEN
1650 DISP "Comnecticon Failure. Call did pot reach alerting state.®
1670 ELSE
1680 ! Recaive the call.
1880 OUTPUT €Test_set;"CELL:CALL:RECEIVE"
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Mobile Station Orignated Call

| Walrt for the Call to be Conmected

! Wait up to 20 speconds for the call to conmect.
Tims _ocuwre20
Time_szxceededi="HN0" ! Timeout wariabla.
Start_time=TIHEDATE i Timea reference for timeout.
1
I Wait for call to conmact.
REFEAT
! Short wait to allow HP B922G to process informatiom.
WAIT .2
DISP "Waiting for call to be connected..."
! Query the call status state.
OUTFUT €Test_sat;"CELL:CALL :STATUS:STATE?™
ENTER €Tast_get;Call_statusl
L}
! Chack to see 1f time allotted has been axceadad.
IF TIMEDATE-Start_time>Time_cut THEN Time_axcesded§="YES"
| Exit loop if the call is comnected or time allotted has been
! arcesdad.
UNTIL Call_status$="""COENECTED""" OR Time_exceeded$="YES"

! Validate Results and Print MS Parametars

! Check for system eITOrS.
! Query all system arrors that may be in the gueua.
REPEAT
OUTPUT @Test_set;"SYSTEM:ERRORT"
ENTER QTest_set;System_error§
Sys.arr_nusbersVAL(System_error§)
|

! System error number 0 corresponds to ND ERROR.
IF Sya_arr_number<>0 THEN
FRINT "Results are invalid."
PRINT "System Error: "kSystem_srror§
iF
!
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Mobile Station Orignated Call

2110 THTIL Sye_err_ nusher=d
2120 !
2130 | Check to see if time allotted was exceeded.
2140 IF Time_exceedead$="YES" THEN
2150 DISP “Connection Failure. Call not connected.”
2180 ELSE
2170 DISPF "Call in process. . ."
2180 ! Determine the mobile station parametere.
2190 ! Query and print the class mark power class.
2200 OUTPUT €Test_sat; "MSINFO:HS: CHARK : PCLASST"
2210 ENTER @Test_set;Power_class
2220 FRINT "M5 Power Class is ":Power_class
2230 |
2240 ! Query and print the ME originated mumber.
2250 OUTPUT @Tast_set;"MSINFO:MS:ONUMBERT"
2280 EFTER @Test_sot;Ms_o_number$
2270 FRINT "MS Originated Number is ";Ms_o_numbex§
2280 !
2290 | Quary and print the M5 IMSI.
2300 OUTPUT @Test._set;"MSINFO:H5:IMSIT"
2310 EFTER €Test_set;Imsif
2320 PRINT "MS INSI is “;Imsif
2330 L
2340 ! Copy the N5 IMSI to the M5 paging TMSI for future base station
2350 ! originated calls.
2380 OUTPUT &Tast_sat;"MEINFO:MS:IMSI:SPAGING"
2370 -
2380 ! Request the IMEI from the MS.
2380 OUTPUT €Test_set;"MSINFD:M5:IMEL:REQUEST"
2400 1
2410 ! Query and print tha IMEI.
2420 ! Wait for NS to respond to IMEI request.
2430 DISP "Waiting for mobile to send IMET..."
2450 ! The mebile may take up to 10 seconds to send the IMEI. Normally
2450 i the IMEI is sent im less than 2 seconds.
2460 WALIT 2
2470 ! Query the INEI.
2580 ODUTPUT £Test_set;"MSINFD:MS:IMEI?™™
2850 ENTER @Test_set;lmeil
2500 PRIRT "M3 IMEI is ";Imei$
2510 !
2520 DISP "Call in progress..."
2830 !
2540 END IF
25E0 END IF
2560 ENKD IF
25T0 END
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Ending A Call Example

14 i
0 ! Example 04
ag I
40 ! Ending a Call From the HP 8922G:
&0 !
B0 I EEFEEFEREAEFERETERINECRETFEERREEEENERTREFEEEENTEEERFREEETT
T0 ! System Configuration:
BO ! = Connect mobile station to the RF IN/DUT port.
50 | = M5 should be camped (sas example 01).
160 | - Call should be in progress (see example 02 or 03).
110 !
120 1 o o o o e OO
13¢ | Declarations:
140 |
150 ASSIGN €Test_set TD 714 ! Assign an 1/0 path to the HP B92Z2G
180 | at AP=IE addrass Ti4.
170  DIM System_exzor$[80] ! System error message string variablae.
180 I
190 Ik ke kAR kRS AR R R AR R AR R AP R R
200 !
210 oo e e e o i Pt
220 | End the Call and Wait for Call Status State to Reach Imactive
b T B B - -——-
240 ! Display the Cell Control screen.
280 OUTPUT €Test_set;"DISPLAY:SCREEN CELL"
280 !
270 | End the call.
280 OUTPUT €Test_set;"CELL:CALL:END"
280 |
300 | Waiz up to 20 seconds for the call to reach the inactive state.
310 Tima_cut=)
320 Time_sxceeded$="N0" I Timeput wvariable.
330 Start_time=TIMEDATE I Time reference for timeout.
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Ending a Call

40 !
350 ! Wait for call to reach imactive stata.
380  REPEAT
370 ! Short wait to allow HP B922C to process informatiom.
320 WAIT .2
320 DISP "Waiting for call to end..."
400 ! Quary call status state.
£10 DUTPUT @Tast_set:"CELL:CALL:STATUS:STATE™™
£20 ENTER RTest_set;Call status}
430 E
&40 ! Check to see if time allotted has been azceaded.
450 IF TIMEDATE-Start_time*Time_out THEN Time_ciceededi="YES"
60 !
470 ! Exit loop AT call STATUS STATe reaches inactive or Ttime allotted
480 ! has been exceeded.
480 UNTIL Call_statusis"""INACTIVE""" OH Time_ercesded$m"YES"
1+ |
510 - --- e e
520 ! Validate the Results and Wait for Radio Resource State to Reach BOCH
B30 ! -- e ——————
840 ! Check for system errors.
BEQ ! Query all system errors that may be in the queue.
560  REPEAT
BTO DUTFUT QTest_set;"SYSTEM:ERBEDRT"
£B80 ENTER €Tast_set;System_srrori .
5E0 Sys_err_numbersVAL (System_srrord)
£00 !
E10 ! Systen erTor pumber 0 corresponds to WO ERROR.
E20 IF 8ye_err_number<>0 THEN
£30 FRINT "Results are invalid.™
a0 FRINT "System Error: "ESystem_arrord
EEQ END IF
g60 !
rev.01JUNS3 HP-IB Program Examples 7-129

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Ending a Call

B70 UNTIL Sys_srr_nusber=0

28D !

&84 I Check to sepe if time allotted was exceeded.

Tog IF Time_srceeded$="YES" TEEHN

Tid DISP "Call End Failure. Call status iz net 'INACTIVE*™
T20 ELSE

T30 ! Wait for up to 20 seconds for radic resource state To reach BCCH.
T40 Time_sut=20
750 Time_sexcesded$="ND" ! Timeout variable.
TE0 Start_time=TIMEDATE | Time reference for timecut.
770 I
T80 ! Wait for radic rescurce state to reach BCCH.
790 REPEAT
BOO ! S5hert wait to allow HF B922G to process information.
Bi0 WAIT .2
820 DISP "Waiting for call to and..."
Ba0 ! Query the radic rescurce signaling state.
B40 OUTFUT £Test_set ;"CELL:CALL:STATUS :RR?"
850 ENTER €Test_set;Rr_status§
BEO !
BTO I Check to see if time allotted has been excesded.
BEO IF TIMEDATE-Start_time>Time_cut THEN Time_erceededfs="YES"
880 !
800 ! Exit loop if the radic resource signaling state is BCCH or time
940 I gllotted has been exceeded.
220 UNTIL Rr_status$="""BCCHE""" OR Time_srceeded$="YES"
830 !
240 e i b b e e
8E0 ! Valldate the Results
5960 e o
870 ! Check for system eITOIS.
980 ! Query all sysztem errors that may be in the gueus.
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990 REFEAT

1000 OUTPUT @Test_set;"SYSTEM:ERRORT"

1010 ENTER €Teat_set;System_erraord

1020 Sys_err_oumber=VAL (System_error$)

1030 !

1040 ! System erTor number O corresponds to NO ERROR.
1050 IF Sys_arr_ numbar<>0 THEN

1060 PRINT "Hesults are invalid. ™

1070 PRINT "System Erzor: "k3ystem_errory
1080 END IF

1050 I

1160 UNTIL Sya_err_nmber=0

1110 }

1120 ! Check to see if time allotted wae exceeded.
1120 IF Time_saxcesdesdf="YEE" THEN

1140 DISP "Call End Failure. Signaling status is mot "BCCH'"
1150 ELSE
1160 DISP “Call ended.”
1170 END IF
1180 END IF
1190 END
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Bit Ermror Test

Bit Error Test Example

10 !
20 ! Example 05
30 !
40 I Bit Exrror Test Example:
&0 ! HRuns a TYFE IA test and & Residual Type II test similtansously
&0 | for 10,000 bits.
o ! Firet determines the loopback loop delay for the design of the
BO ! mobile staticn under test. This only needs to be done once Ior &
80 ! Eiven mobile station desipgn. It will not change from mobile to
100 !  mebile.
110 ! BResulte for the first test are returned in terms of total bit
120 I grrors and ratio of frame erasures to total frames. Resulta for the
130 !  second tTest are retuonmed in terms of bit error ratic and tTotal
140 ! nimber of frame erasures.
160 !
lﬁﬂ EEE S SER SRR S SRR R s e s P P e T e R e
iT0 ! System Configurationm:
180 | - Connect mobile staticn to the RF IN/OUT port.
150 ! = M5 should be camped (see example O1).
200 ! - A call should be in progress (see example 02 or 03).
2106 |
EED 1 o T T o o
230 | Declerations:
240 !
250 ASSIGK @Test_set T0 T14 ! Assign an I/D path to the HF 8922C
280 ! at HP-IP address Ti4.
2T0  DIM System_erTror$[8o] | System error message string variable.
280 !
290 | o e e o ok o k-
=1/ S |
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310 o = =

320 ! Measurament Setup

3  ommmemmmmmemecee e mmm e esmmm e s s s s ————— ————

40 ! Dieplay the Cell Control screen.

350 DUTFUT @Test_set;"DISPLAY:SCREEN CELL"

a0 1!

3T0 ! Make sure digital demsduvlation iz armed.

380 OUTPUT @Test_set,"TRIGGER:DDEMOD:ASTATE *ARM'"

3|0 !

400 | Turn on loopback with frame erasure. Welt 2 maxisum of 1 second to
410 | allow the moblle to process the command.

420 OOTPUT @Test_set;"CELL:AUDID:LOOFBACK:FE"

430 WAIT 1

&40 !

450 | Select the PRBS aundioc speech configuration. Walt & marimm of 2
480 | seconds to allew the HP B322C to process the command.

470  OUTPUT &Test_sget:"CELL:AUDIO:SPEECH:CONFIGURE *PRES'Y

480 WAIT 2

490 |

500 | Display the Bit Errer Test screen.

510 DUTPUT @Test_set;"DISPLAY:5CREEN BET"

B20 ¢

B30 | Set the measurement mumber to be displayed on the lelt and right side
Bi40 | of the Bit Error Test scresn

550 OUTPUT €Test_set;"DISPLAY:BETEST:MNUMBER:LEFT *1'*
EE0 OUTFUT @Test_sat;"DISFLAY:BETEST :MRUMBER :RIGHT *2'"
ETo !

80 I Set the Bit Ezrror Test type.

B50 OUTPUOT €Test_set;"BETEST:TYPEL "TYFEIAY ¥

600 OUTPUT ®Test_set;"BETEST:TYFE2Z *RESTYPEII* "

a10 OUTPUT eTest_set;"BETEST:TYPER '"OFF'

620 DUTPUT @Teat_set:"BETEST:TYFE4 'OFF' *

830 1

540 I Eat the nmmbter af Bits to TestT.

650 OUTPFUT @Test_pet;"BETEST:BIT31 10000"

680 OUTPUT €Test_set;"BETEST:BITS2 10000"

&70 L
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Bil Error Test

680 | Select the single measurement mode.
680 OUTPUT €Test_sat;"TRIGGER:BETEST ‘SINGLE'™
TOO !

TI0  =mm=m—mme—m—m—————— -

T20 ! Bagin a Parrial Bit Error Test to Determine the Loecpback Loop Delay
120 fe——— - -
T40 ! Set RF Generator output amplitude to a high level to minimize bit
TS0 ! arrors.

T80 OUTPUT €Test_seot;"RFGENERATOR:AMPLITUDE]L -B5 dEm®

Tro i

TEO ! Set the loopback loop delay autcmatically when the bit error tests
TBO | are started. Start with a walue of 1. After the measurement check to
800 ! make sure the value changes. & valid loopback loop delay will always
Bi0 | be grester than ooe for a PRES pattern.

B20 OUTPUT €Test_set:"BEIEST :LOOPBACK :LDELAY :MODE *MANTIAL '™

B30 OUTPFUT ®€Test_set;"BETEST :LOOPBACK :LDELAY 1-

840 OUTPUT €Teat_set;"BETEST:LOOPBACK:LDELAY:MODE *AUTO*"

asg !
860 ! Reset the call counts. The call counts will be used to check for
870 ! sync errors during the bit error test. Sync status is not used in
B30 ! this case because bad syncs are common when a call is first
280 ! asrtablished. Resatting the call counts and then checking the number
900 | of bad syncs after the measurement is complete checks for sync errors
810 ! during the measurement itself.
220 ! A wait is not used after the reset in this case because there is
930 ! emough time for the HP BS22C to process the command before the
940 ! call count gquery.

aE0 OUTPUT @Test_set;"CELL:CALL : COUNT :RESET"

280 | :

970 ! Check for system errcrs that occurred pricr to the bit error tests.
980 OUTPUT @Test_set;"SYSTEM:ERROR?"

990 ENTER @Test_set;System_errord

1000 Sys_err_nusber=VAL(System_serror$)

1010 !
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Bit Error Test

1020 IF Sys_err._oumber<>) THEN
1030 FRIFT "Measurement Results Inwvalid.®
1040 FRIFT "System Error: "ESysten_srrorTd
1050 !
1060 ! Query a1l system arrors that may be in the gueuns.
1070 BEPEAT
1680 OUTPUT @Test_set :"SYSTEM:ERROR?™
1080 ENTER €Test_set;System srrord
1100 Sye_err_number=VAL(System_srror§)
1110 !
1120 | System error number O corresponds To NO ERROR.
1130 IF Sys_err_number<»0 THEN
1140 PRINT "System Error: "kSystem_errcri
1150 ERD IF
1180 H
1170 UNTIL 2ys_err_nusber=0
1180 i
11%0  DISF “Bit Error Test Failure. System error prior to test.”
13200 @TO0 End of_ test
i2i0 END IF
1220 1
1230 ! Run the partial bit error tests.
1240 OUTPUT €Test_set;“TRIGGER:BETEST:MODE "RON*“
1280 !
1280 !===ssscssscsssssssss== - = —— -
1370 | Wait for Bit Error Test to Complete 1000 Bitse
b R ——
1290 | Wait up to 10 seconds for bit error test to complete 1000 bits.
1300 Time_ocut=10
1310 Time_sxzceededi="NO" ! Timeout variable.
1320 Start_time=TIKEDATE ! Time refereoce for timeout.
1330 !
1330 ! Wait until 1000 bits have been tested.
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Bit Error Test

1350 REPEAT

1380 ! Bhort walt to alleow HP B322C to process information.
1370 WAIT .2

1380 !

1380 DISP "Waiting for bit arror test to complete 1000 birs..."
1400 ! Query the number of bits tested.

1410 OUTPUT €Test_set;"MEASTRE:BETEST :IBTESTEDLT"

14320 ENTER @Tast_set;Bits_tested

1430 |

1440 ! Check to see if time alletted has been excesded.

1450 IF TIMEDATE=Start_time>Time_out THEEN Time_sxceeded$="YES"
1480 |

1470 | Exit loop if 1000 bits bave been tested or time allotted has been
1480 ! exceaded.

1450 TUNTIL Bits_tested»=1000 OR Time_ sxcesded$="YES"

1500 |

1510 ! Steop Bit Error Tast.
1520 DUTPUT €Test_set;"TRIGIER:BETEST :MODE "STOP™™

1630 !

is0 11— - - i
1560 ! Validate Measurement and Query Loopback Loop Delay

1580 |==== ———— - - -

1570 ! Check call counts for errors that scccurred while synchromizing to
1580 ! midemble of demcdulated dats.

1580 OUTPUT €Test_set;"CELL:CALL : COUNT :BSYNCT"

1600 ENTER €Test_set;Bad_syncs

is10 !

1620 ! Check for system arrors that occurred during the bit error tests.
1620 OUTPUT €Test_set;:"SYSTEM:ERROR?"

1840 ENTER €Test_set;System_errori

1650 Sys_err_nusbersVAL(System_error$)

ies0c !
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1870
1880
1690
1700
iTio
170
iTa0
1740
1780
1760
1770
1Tel
1730
1800
1810
1810
1830
1840
1850
1850
1870
1880
1850
1900
1910

BRi Ermor Test

IF Bad_syncs>0 OR Sys._err_oumber<>]) THEH

PRINT "Measursment Results Tnwalid.®
PRINT "Number of Bad Syncs: ";Bad_syncs
PRINT "Syetem Error: "&Syetem_exrrord
L]
| Query all system orTors tThat may be in the gqueus.
REPEAT
OUTPUT €Test_set;"SYSTEM:ERROR™™
ENTER @Test_set;System _errord
Sys_err_number=ViL(System_errord)
!
! System error number 0 corresponds to NO ERROR.
IF Sys_serr_number<>0 THEN
FRINT "System Error: "ESyetem arror§
END IF
!
UNTIL 5ys_err_number=0
|
DISP "Bit Error Test Failure. Error during loop delay determinatiom.®
G0TD End_of_test
1

END IF

| Check to ses if time allotted was excesded.
IF Time_erxceeded$="YES" THEN

1820 DISP "BET Failure. Did not determine loop delay within allotted tima."™
1530 1
1240 GOTD End_of_test
1860 i
1960 ELSE
1970 |
1980 ! Query the loopback losp delay. This walue will be copstant for &
1230 ! given mobile staticn design. Once the value has been determined it
2000 ! can be nzed until the mobile design chamges.
2010 OUTPUT €Test_set; "BETEST :LOOPEACK : LDELAYT"
2020  ENTER €Temt_szet;Loop_delay
2030 !
2040 ! Check loop delay To make sure it was changed from & value of 1 by
2080 ! the antomatic leop delay procass.
2060 IF Loop_delay<=1 THEN
2070 DISP "Bit Error Test Failure. Invalid Loopback Loop Delay."
2080 i
2080 GOTO End of tost
2100 L
2110 END IF
2120 END IF
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Bit Error Test

2130 1
2140 ! Set the loopback loop delay to manual mode using the delay determined
2150 ! in auto mode.
2180 OUTPUT €Test_set;"BETEST:LDOPBACK :LDELAY:MODE *MANUAL'™
2170 !
2180 | - - -
2180 ! Begin the Bit Error Test
2200 ! e e s e s e S e e e e —_—
2210 | Resat tha call counte. The call counts will be uweed to check foar
2220 | sync errors during the bit error test. Sync status is not used in
2230 | this case because bad syncs are commopn vhen a call is first
2240 ! established. Resetting the call commts and then checking the number
2250 | of bad syncs after the measursment is complete checks for sync errors
2260 | during the measurement itaalf.
ZET0 ! A wait is not used after the reset im this case because there is
2280 | enocugh time for the HP BBZ3C to process the command before the
2290 ! call count guery.
2300 OUTPUT eTast_set:"CELL:CALYL :COUNT:RESETY
2310 |
2320 ! Set AF Gemerator output amplitude to 2 lovw level for bit errcr test.
2330 OUTPUT €Test_set; "RFGENERATOR:AMPLITUDE] =100 dBm™
2340 !
2350 | RBun the bit erzor tests.
2380 OUTPUT ®Test_set;"TRIGGER:BETEST:HWODE *RON:'"
2370 1
R R e e e B o S e e e
2380 ! Wailr for Bir Error Test to Complete
M0 |mme————— e ===
2410 ! Wait up to 10 seconda for bit error test to complete.
2420 Time_cut=10
2430 Time_exceaded$="N0" ! Timeont variable.
2480 Start_time=TINEDATE | Time reference for timscut.
24850 !
2460 ! Wait until measuremsnts have completed.
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2670 EREPEAT

2480 ! Short wait to allow HP BS822GC to process informatiom.
2490 WAIT .2

2500 !

2510 DISPF "Waiting for bit error test to end..."

2520 ! Query the bit error test mode.

2830 OUTPUT &Teet_gat; "TRIGGER:BETEST : MODET™
2540 ENTER ®Teat_set;Het_startunsf

2550 !

2860 | Check to =ee If tima allotted has been exceeded.

2570 IF TIMEDATE-Start_time>Time_out THEN Time_exceeded$="YES"
2580 !

2580 | Exit loop if bit error test is completed or time allotted has been
2800 | excesded.

2610 UNTIL Betr_statoaf="00gTORpuin OR Time_sxceadadf="YES"

2620 |

2830 l===== - i

2640 | Validate Measurement and Print Resulcs

2880 le==a= = =

2660 |

2870 ! Check call counts for errors that occurred while synchromizing to
2880 ! midasble of demodulated data.

2650 ODUTPUT €Test_set;“CELL:CALL:COUNT :BSYHCT®

2700 ENTER €Test_set;Bad_syocs

b [

2720 | Check for system errors that occurred during the bit error tests.
2730 OUTPUT €Test_set:"SYSTEM:ERROR?™

2740 ENTER €Test_set;System_errord

2780 Sys_err_mnumber=VAL(Systam_error§)}

iTed |

2770 IF Bad_synce>0 OR Sys_erTr_tumber<>) THEN

2TBD PRINT "Measursment Results Inwvalid."

2730 FPRINT "Number of Bad 3yncs: " Bad_syncs

2800 PRINT "System Error: "kSystem_error$

2810 I
2820 ! Query 2ll system errors that may be in the queue.
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Bit Error Test

2830 REPEAT

2840 OOTPUT €Test_set;"SYSTEM:ERRDRT"

2850 ENTER €Test_set;System_errors

2860 Sys_err_number=VAL(Systam_srror§)

2870 !

2880 ! System error number 0 correspomds to KO ERROR.
2850 IFf Sys_err_nmber<>0 THEN

2300 PRINT “System Erzor: “kSystem_srrord
2810 END IF

2920 !

2830 UNTIL Sys_err_noumbar=D

2940 !

2850 END IF

Z9T0 ! Check to ses if time allotted was exceesded.
2980 IF Time_exceededi="YES" THEN

25890 DISF "Bit Error Test Failure. Did not complete within allotred time."
3000 |

3010 ! Btop Bit Error Test.

3030 DUTPUT ®Test._set;"TRIGGER:BETEST:NODE *STOP*"

3030 ELSE

3040 |

3050 ! - -
2060

2070

3080

3080

i Select How Test Results Will be Returned

H ————— —_——

! Select how bit errors will be returmed.

OUTPUT @Test_set; "MEASURE:BETEST:BESELECT1 "BE COUNT'"
2144 OUTPUT €Test_set;"MEASITRE:BETEST:BESELECT2 '"HE RATIOM"™
3110 !
3120 I Bet bit error ratio units for measurement 2 to percent.
3130 OUTPUT 4Test_set;"MEASURE:BETEST :BERROR:RATIOZ :UNITS PCI
3140 !
3150 | 5et freme loss type end selection for both measurements.
3160 OUTPUT €Test_seot; "MELSURE :BETEST:FLTYFELl 'FE'"
2170 OUTPUT @Test_set;"MEASTRE:BETEST:FLEELECT1I *RATIO*™
3180 DUTPUT ®&Test_set; "MEASURE:BETEST:FLTYPE2 *CRC'™
3180 DUTPUT @Test_set; "MEASURE:BETEST:FLSELECT2 *COUNT""

3200 !
3210 | Set Irame erasure ratio units for measurement 1 To pAItS par
3220 ! milldon.

2230 OUTPUT &Test_set;"MEASURE:BETEST:FERASURE:RATIOL:UNITS FPM"
2240 !
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Bit Error Test

32E0 1 —-—- --
3280 | Query and Print the Measurement Results

2270 il i e e st e e e ot e e e e i A e b S e el
3280 | Humbar of bits tested for measurement 1.

37%0 OUTFUT &Test_set;"MEASURE :BETEST : BTESTEDL®™

3300 ENTER @Test_get;Bits_tested_1

a310 PRINT "Measurssant 1: Eite tested = ":Hirs_tested_1

3320 |

2330 ! Bit Error Count for measurement 1.

3340 OUTPUT #Test_set;"MEASURE :BETEST : BERROR : COUNT L7

3350 ENTER @Test_set;Bet_count_1

aA3E0 PRINT " Bit Error Count = ":Bat_count_1
3370 |
3380 ! Frama Erasure ratio for measurement 1.

3390 OUTPUT #Tezt_set:"MEASURE:BETEST: FERASURE :RATIOL
3400 ENTER @Test_set;Frame_erasure_1

3410 PRINT " Frame Erasure Ratic (ppm) = ";Frame_srasure_1
3420 PRINT
3430 !

3440 ! Nambar of bitz Tested for measurement 2.

34E0 OUTPUT &Teszt_set; "MEASURE :BETEST :BTESTEDZ2T™

3450 ENTER @Test_set;Bits_tested 2

3470 PRINT "Measurement 2: Bits tested = ";Bits_tested 2
3480 I

3530 ! Bit Error Ratis for measurement 2.

3806 OUTPUT @Tezt_set;"MEASTRE:BETEST : RERROR : RATIOZT™
3510 ENTER @Test_set;Bet_ratic 2

3820 PR " Bit Error Ratiec (%) = ";Bet_ratie. 2
3530 !

3AE40 ! CRC Count measurement 2.

AERQ OUTPFUT #Test_set;"MEASURE:RETEST : CRC: COTNT2T"

ae80 ENTEH @Test_set:Cre_copnt 3

3ETO PRINT " CRC Count = ":;Cr¢_comnt_2
IE80 |

3590 BISP "Bit Error Test Complete.”

3800 END IF

36810 End_of _test: !

2620 END
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DSP Analyzer Measuremeant During a Call

DSP Analyzer Measurament During a Call Example

4] !
20 ! Example 06
=20 |
40 ! Heasuremsnt Setup with Call In Process.
20 ! Ferforms a phase error (RAMS and Peak) and a frequency error
&0 ! measuremsnt on A mobile station after & cell has bean placed.
TO !
a0 !
o0 1 o o o o 1 o ek ko
100 | System Configuration:
110 ! - Connect mobile station to the RF IN/OUT port.
120 ! - Mobile Station should be camped (see example 01).
130 | = & call shoold be in prograes (see exemple 02 or 03).
140 L
150 [EE TR RS B R e e e R T T R T PP P T Ty T
180 ! Declaratiens:
i7TD !
180 ASSIGN €Test_set TO Ti4 ! Assign an I/D path to the HF BB822G
190 ! at HP-IB address T14.
200 DIM System_srror${80] ! Eystem error message string variables.
210 !
220 Traffic_arico=82 ! Traffic channel ARFCH.
230 !
280 R b Py P N R T P F P T P S T A R P P A SV E T SR E e
250 1
E'EU' B o e . A L -
270 ! Measurement Satup
- 1 B R e -
290 ! Set the measurement to be made. Digital dampdulation is awtomatically
300 I disaTmed when a measurement screen is displayed.
310 OUTPUT ®Test_set;"DISFLAY;SCREEN LDSP"
320 i
330 ! Make sure the RAF Analyzer is not hopping.
240 DUTPUT €Test_set;"BOPCONTROL:RFANALYZER:TRIGCER:ASTATE 'DISARM+ "
250 OUTFUT €Test_set;"HOPCONTROL : RFANALYZER :MODE 'NON-HOP'"
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DEP Analyzer Measurement During a Call

250 :
370 ! 3ot thes RF Analyzer frequency to the traffic chammel ARFCH.
380 OUTFUT OTest_set;"RFANALYZER:FREQUENCY ":890+Traffic_arfenw 2:9 MHEz™

asn !

400 ! - - ———
410 I Azm the Measursment end Weait for the Nezsurement to Complete.
420 1= - e e e -
&30 ! irm the massnrsment. Wait a mawimes of 1 second To alloe the

440 ! EP BB23G to begin the measurement.
450 OUTPUT €Test_seot;"TRIGGER:ASTATE 'ARM'"

460 WAIT 1

470 !

480 ! Weir up to 20 seconds for the measursssnt TO cOmplete.

480 Time_out=30

B00 Time_exceeded$="NO" ! Timeout wariable.

510 Start _timesTINEDATE ! Time refarance for timeout.
520 |

530 ! Wait for the trigger arm state to reach disarmed.

540  REFEAT

B50 ! Bhort wait to allow EF BSX2C to proceas Information.

560 WAIT .2

BTD DISP "Waiting for measuremept to complete..."
58O ! Query the trigger arm state.

580 OQUTFUT @Test_set;"TRIGGER : ASTATET"

BOG ENTER @Test_set;irm_stated

610 !

620 ! Check to see if time alloted for measurement hae been

820 ! axcaadad.

&40 IF TIMEDATE-Start_time>Time_cut THEN Time_sxcesded$="YE3"

660 ! Exit loop if measurement is complete or time allotted has been
BE0 ! exceaded.

670 UNTIL Arm_statef="""DISARM""" OR Time_sesrceededf="YES"
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DSP Analyzer Measurement During a Call

580 |
880 !-- i
TOO ! Validate Measurement and Print Results
Tie ! _ - -
720 ! Check szync status for error during the DEP Analyzer measurament.
T30 QUTPUT €Test_set;"MEASURE:DSPANALYZER: SSTATUST"
T40 ENTER €Test_set;Sync_status$
TE0 | For DSP Analyzer, Output RF Spectrum, and Pulse On/0ff measurements,
T80 | the string returned for sync status is in mixed upper and lower case.
770 ! To avoid confusion, and enmsure future software compatibilirty, set the
780 ! string to all upper case before making string comparisons using the
T80 ! sync status for these maasurements.
B00 Syoc_statusi=UPCH(Sync_statuss)
810 !
820 ! Check for system srrors.
B30 OUTFUT @Test_set;"SYSTEM:ERRORT"
B840 ENTER @Test_seot;System_srror§
850 Sys_err_nmmbersViL(System_serrors)
8so !
870 IF Syac_status§<""ONQ ERROR"™"™ OR Sys_err_number<>0 THEN
880 PRINT "Measurement Results Invalid.”
B30 PRINT "Sync Status is: "kSync_status$
200 FRINT "Systam Error: "ESystem_srrord
910 |
220 ! Query all system errors that may be in the queus.
830 REPEAT
840 OUTPFUT €Test_set;"SYSTEM:ERROR?™
850 ENTER @Test_set;System_errors
980 Sys_err_numbersVAL(System_errori)
870 |
880 IF Sys_err_number<>0 THEN
280 PRINT "System Error: "RSystem_erToT$
1000 END IF
1010 |
1020 URTIL S¥s_exrT_number=0
1030 }
1040 END IF
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DSP Analyzer Measurement During a Call

10ED !

1060 ! Check to ses if time allotted was exceesdad.

1070 IF Time_sxceeded$="YES" THEN

1080 DISP "Measurement Failurae. Did not complere within allotted time.™
1080 i

1100 ! Diearm the measurement.

1119 OUTPUT RTest_set;"TRIGGER:ASTATE 'DISARM!M
1120 ELSE

1130 ! Query and print the measurement results.

1140 OUTPUT &Teat_set;"MEASURE :DSPANALYZER :PHASE :ERROR: RMS Y
1150 ENTER @Test_set;Fhase_eIT_ImS

1160 PAINT "RMS Phase Error = ";Phase_srr_Tma

1170 I

iiso OUTPUT @Test_set; "MEASURE ;DSPANALYZIER :PHASE:ERROR :PEAKT"
1190 ENTER @Test_set;Phase_arr_peak

1200 FRINT “Peak Phase Error = ";Phase_err_peak

1210 |

1220 OUTPUT @Test_set; "MEASURE ; DSPANALYZIER :PHASE :ERROR : FREQUENCY 7
1230 ENTER €Test_set;Freq_error

1240 PRINT "Frequency Error = " Freq_error

1250 !

1280 DISP "Measurement complate."

1270 !

1280 END IF

1290 END
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Pulse On/Off Measurement without Call Processing

Pulse On/Off Measurement without Call Processing Example

10 1

20 ! Examnle O7

30 1

40 ! Measuremsnt Setup with Ne Call Placed.

&0 ! Ferforms a pulse on/off measurement on a device under tTest

&0 ! thet does not have call processing capabllities.

Fil] )

BQ R R e e e L R L e P L e e e e
80 ! System Comfipuration:

100 | - Copnect Device Under Teet to the RF IN/DUT pozt.

116 ! - Device Under Test should be sa&t up to transmit as follows:

120 ! - RF ocutput frequency: 302.4 MHz

130 1 = RF oontput amplitude: 31 dEm

140 i = Midamble: TSCE

150 | = & trigpger signal should be provided that ie syochronous with the
160 ! transmitted signal.

170 | - The trigger signal’'s leocaticn, with respect to bit © of the burst
18¢ | to be measured, must be ¥nown within +1.1 /=2.0 biza.

190 ! - Trigger signal should be connected to Fromt Fanel MEASURE: TRIGGER
200 ! IN commnactor.

210 !

b I R T T L ]
230 ! Declarations:

20 !

280 ASEICY €Test_set TO Ti4 ! Assign am I/0 path to the HP B922G
260 ! at HP-IB address T14.

270 DIM System_arror$[80] ! System error message strung variable.
280 !

250 | Device Depondent Parameters:

300 Rf_an_ampledi ! RF inalyzer amplitude (in dBm).

310 Rf_an_freq=902.4 | RF Analyzer frequency (in MHz).

320 Trigger_dalay=0 ! Location of trigger signal, relative
330 | to the center of bit 0 of the burst
340 ! to be measured (in bit pericds).

350 Tac§="TSCE" ! Training segquence code.

360 0OIi_pos_rise=-28 ! Measurement position for the rising
3Tg ! pdpa of the burst, relative to bic O
380 ! (in microseconds).
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Pulse On/ON Measurement without Call Processing

380 Off_pos_fall=28 ! Measurement positicn for the falling
400 ! sdge of the bursr, relative to the
410 ! last bit of the burst (in
420 ! microseconds).
430 !
440  lme==- - oo
450 ! Mesasurement Setup
&E0 e e e et e i = Sl = S R e
470 ! Instrument Preset.
&80 OUTPUT €Test_set;"sRST"
480 |
500 ! Setr the RF Analyzer amplitude (in dBm).
510 OUTPUT €Test_set;"RFANALYZER:AMPLITUDEL ";Rf_an_ampl
2o !}
530 ! Set the RF Analyzer frequency (in MH=z).
540 OUTPUT @Test_set;"RFANALYZER:FREQUENCY ";Rf_an_freq;" MEz"
550 !
560 ! Set the measurement sync informatiom:
574 | Buret selected:
580 OUTPUT €Test_set;"MSYNC:SYNC:BSELECT *0*"
B80 |
800 ! Burst type:
610 OUTPUT €Test_set;"MSYNC:BURST:TYFPEQ *“&Tscie"'"
G20 !
630 ! Set the trigger scurce.
640 OUTPUT €Test_set;"TRIGEER:S00R 'EIT MEAE'™™
650  !OUTPUT @Test_set;"TRIG:SOUR 'EXT DEMOD'"
660 |
670 ! Set the trigger delay.
680 OUTPUT €Test_set;"TRIGGER:DELAY ";Trigger_delay;:" T"
&80 !
700 ! Setr the measursment Tto be made.
710 OUTPUT @Test_set;"DISPLAY:SCREEN PULSE"
T20 !
730 | 5Set the measurement position for the rising and falling edges of
T4h ! the borst.
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Pulse On/OH Measurement without Call Processing

TED OUTPUT &Test.set;"FULSE:OPOSITION:RISE “;0ff pos_rise;" UM
TeD OUTPUT @Test_set; "PULSE:OPOSITION:FALL ®;0£f_pos_{fall;" TS
i
TBO ! Initiate a spectrum analyzer calibration.
Ta0 ! HP 8922C will not process any nev commande until the calibration
800 ! is complate.
810 OUTPUT €Test_set;"PULSE:SACALIERATE"
gzo |
g3p ! -- seessssesssssssccssssssssseees - -
840 ! Atm the Measurement and Wair for the Measurement to Complete
BED) |eesmssccssssssssscsssssssssssssssssssrssss e ———— - -
880 ! irm the measurement. Wait a maximum of 1 second for the HP B922 to
M0 | begio the measurement.
B80 OUTPUT €Test_set;"TRIG:ASTATE *ARM""
B30 WAIT 1
200 |
810 ! Wait up To 20 saconds for the measurement to complete.
320 Time_out=20
830 Time_sxceeded$="N0" ! Timeout wariable.
240 Start_timesTIMEDATE ! Time refearence for timescut.
gD !
860 ! Wair for the trigger arm state to reach disarmed.
870 REPEAT
580 ! Bhort wait to allow EP BO22G to process informatiecn.
50 WAIT .2
1000 DISP "Naiting for measurement to completes..."
1010 ! Query the trigger arm state.
1020 OUTPUT €Test_set;"TRIGGER: ASTATET"
1030 ENTER #Test_set;irn_statsf
1040 I
1050 ! Check to see if time alloted for measurement has been
1060 ! exceeded.
1670 IF TIMEDATE-Start_time>Time_cut THEE Time_exceeded§="TES"
1080 ! Exit loap if arm state is 'DISARM’ or Time allotted hes been
1080 I exceeded.
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Pulse On/O Measurement without Call Processing

1100 UNTIL Arm_stated="""DISARN™"" OR Time_azcesdedy="YES"
1110 !
BADED o o e i i o o o i e
1130 ! Validate the Heasurement and Print Resulis
1140 1!} g e el e et e e s e e
11560 ! Check sync status for errors during the DSP Analyzer measurament.
1160 OUTPUT &Test_sat;"MEASURE:PULEE:SSTATUS?™
1170 ENTER €Test_set;Sync_status$
1180 ! For DEP Apelyzer, Output RBF Spectrum, and Pulse Oo/0ff measurements,
1190 ! the string returned for sync status is in mixed upper and lower case.
1200 | To aveid confusion, and ensure future scltware compatibility, oet the
1210 ! string to all upper case before making string comparisons using the
1230 | sync status for these measurements.
1230 Sync_statusd=UPCS(Sync_statusj)
1240 |
1250 | Check for system eITors.
1280 DOUTPUT €Test_set;"SYSTEM:ERRORT"
1270 ENTER €Test_set;Systen_errors
1280 Sys_err_number=VAL(System_error§)
1280 |
1300 IF Sync_status$<>"""§O ERROR"™"™ DR Sys_err_number<>0 THEN
1310 PRINT "Measurement Results Imvalid.”
1320 PRINT "Sync Status is: “ESync_status$
1330 PRINT "System Exrror: "&System_error
1340 |
1250 ! Query all system errore that may be in the gueune.
1380 REPEAT
1370 OUTPUT @Test_set; " "SYSTEM: ERRORT"
1380 ENTER @Test_set;S5ystem_errorf
1390 Sys_erT_oumbersVAL{System_errori)
1400 i
1410 ! System erTor mumber O corresponds to NO ERROR.
1420 IF Sys_err_oumber<») THEN
1430 PRINT "System Error: "kSystem_errerd
1440 ERD IF
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Pulse On/Off Measurement without Call Processing

1480 !

1460 UNTIL Sys_srr_numbar=0
1470 !

i480 END IF

1480 !

1800 | Check to see if time allotted was exceeded.

1510 IF Time_exceeded$="YES" THEN

1820 DISF "Measurement Failure. Did mot complete within allotted time."
1E30 i

1540 ! Disprm the measurement .

1EE0  OUTPUT fTest_set;"TRIGGER:ASTATE 'DISARM™"
1560 :

16T0 ELSE

1580 ! fuary and print the measurement reasultis.
1530 PRINT "Pulse On/Off:"

1600 !

1610 UIJTFI:IT @Tezt_aet: "MEASURE :PULSE :00RATIO:RISET"
1620 ENTER €Test_set;Doratic_risa

1630 !

1640 PRINT * Rise Position = ";0ff_pos_rise:" uSec"
1860 ! Check for "No Measorement Results" indication.
1660 ! Fumbar returned of approximatley 1.7E+308 indicates thera are no
1870 ! resulte available for the guery.

1680 IF Ooratio_rise>1.E+300 THEN

1690 PRINT " On/Off Ratic = -—- d4B"

1700 ELSE

1710 PRINT " On/Off Ratio = ";Doratic_rise;" d4B"
1720 END IF

1730 PRINT

1740 :

1750 OUTPUT €Test_set;"HEASURE :FULSE:00RATIO :FALL?™
1760 ENTER @Test_set;0cratio_fall

1770 !

1TED PRINT " Fall Position = ":0£f pog _fall:" uSsc"

1780 ! Check for "No Measurement Results" indicationm.

180D ! Humber returped of approzimatley 1.TE+30B indicates there are no

1810 ! results available for the quary.
1820 IF Doratio_fall>l.E+300 THEN

1830 PRINT * On/0ff Ratic = ===-= dB"
1840 ELSE
1850 PRINT * OoS/Off Hetio = ";Doratioc_fall: " 48"
1880 E¥D IF
1870 FRINT
1880 '
18490 DISP "Measursment Complete."
1800 e
1910 END IF
1820 END
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High Epeed DEP Analyzer Measurement

High Speed DSP Analyzer Measurement Example

5883885888
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Exssple OB

Fast Characterization of Phase Noise with No Call Flaced.

Ferforms a statistical analysis of many phase error measurements
cn & device under test that does pot have call processing
capabilities.

Fhase and frequency error measurements of a device under test
will result in varying answers. This is primarily due to the
windowing effect of the time during which the measurement is
made. Larger low frequency phase noise will tend to make these
measurements more wvariable. By performing a statistical anmalysis
of many measurements, the user can be more certain if a changs
in measurement results is dus to a change in radio performance
er due to the random nature of these measurements.

LEREA LR LT Rl E L LRt Ll Ll Ll L bl Lt le Ll et ys]
System Configuration:

= Comnmect Dewice Under Test te the RF IN/OUT port

- Device Under Test should be set up to transmit as follows:

= RF ocutput frequency: B02.4 MHz
= RF output amplitude: 31 4dBa
= Midamble: TSCO

= A trigger sigmal should be provided that is synchroncus with the

transmitted &

= The trigger signal’s location, with respect to biz 0 of the burst

to be measured, must be knmown within +50 /-20 bits.

= Trigger mignal should be comnected to Fromt Panel MEASURE: TRIGGER

IN commactor.

Finddm (e R R N PP PR P PR PR P PR PR P E R LT RN T R Y
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High Speed DSP Analyzer Measurement

330 ! Decslaraticns:
340 IKTEGER H,Meas_number . Errcr_Ilag.Error_count
3650 DIM Af[30]

360 ASSIGN @Test_set TD Ti4 Assign an I/0 path to the HP 8922 at

i
ar ! HP=IE address T14.
380 ON TIMEOUT 7,30 CALL Hpib_abert ! Call an error reporting subroutine
380 ! if HP-IB is not working or if
400 ! triggers are not presant.
410 ! The interface select code is 7 and
230 | a 30 secend timeout iz uwmad.
430 !

440 ! Device Dependent Parameters:
450 Rf_an_ample3i

460 Ri_an_Ireq=202.4

470 Trigger_delay=0

RF Analyzer amplitude (in dBm).
RF Analyzer frequency (in MHz).
Location of trigger sigoal, relative

!
]
;
480 ! o the center of bit 0 to be
480 ! measured (in bit periods).
D0 Tacg="TSCO" ! Training sequence code.
510 Meas_number=20 ! Mumber of measurements to take.
B20 ! The standard deviation of the mean
530 ! decreases as the sguare root of
B40 ! tha number of measuraments.
B50 !
880 === i e i sl P
70 ! Measurement Setup
880 | Ak e e S S R o
580 CLEAR SCREEN
600 !
810 L]
620 ! Instrument Preset.
630 OUTPUT €Test_set;"*RE3T"
640 !
650 ! Set the RF Analyzer amplitude (in dBm).
660 OUTPUT ®&Test_set;"RFANALYZER:ANPLITUDE] " ;Rf_an_smpl
e7o !
6B0 ! Set the RF Analyzer frequency (in MHz).
€90 DOUTPUT €Test_set;"RFANALYZER:FREQUENCY ".Rf_an_freq;" MHz"
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High Speed DSP Analyzer Maasuremant

T b
T10 ! Set the midamble.
T30 ODUTPUT @Test_set;"MSTHC:BURST:TYPED '""&Tocfin'™

T30 i

T40 | Set the trigger scurce.

TS50 OUTPUT &@Tesat_set;"TRIGGER:SOURCE *EXT MEAS'Y

Tao |

TT0 ! Set the trigger delay.

780 OUTFUT €Test_set;"TRIGEER:DELAY ";Trigger delsy:™ T¢
T80 !

BO0 ! Set the measurement To be meds,

810 QUTFUT €Test_set;"DISFLAY ;SCREEN :DSP:VIEW 'PHASEMAIN'"

B20 OUTPUT €Test_set;"DISFLAY:SCREEN DSP"

B30 !

B4g ! This is an optional line that will save 50 millipeconds per

B50 ! measurement. It saves the time that would be used to update the
BED ! D5F phase screean.

870 OUTPUT €Test_set;"DISPLAY RFG"

B8O i

B8O 1 = - e LD B LS TS B
800 | Tnitialize atatiatics variakles

910 | - - -
820 Spk=0

930 Spk2=0

840 Srms=0

950 Srms2=])

980 Sfreg=0

970 Sfreq2=0

280 Error_couant=0
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High Speed DSP Analyzer Measurement

S50 !

1000 t—- e e e e B e
1010 ! Hake Heas_oumber measurements of phase and Irequency erzor.

- e i
1030 DISP "Making":Neas_nunb-er; 'Beasurements..."

ip40 FOR ¥=1 TO Meas rumber

1050 I

10860 ! Measure peak phase, REM3 phase, and frequency.

1070 | Allow this set of measursments to complets even with occasional
1080 | detection errors. Consider a detection error to be likely il
1090 ! peak phase is greater tham 55 degrees or the sync status reports
1100 | an error.

1110 REPEAT

1120 OUTPUT €Test_set;"TRIG:AST "ARM'" ! ATm moasSuTement.

1130 OUTPUT €Test_set; "MEAS;DEP:PHASE:PEAET" | Query peak phasea.
1140 ENIER @Test_set;Peak

1150 DUTPUT ®Test_sat; "MEAS:DSP:SSTATUST" | Query &rTor status.
1180 ENTER @Test_set A%

1170 AS=UPCH (AS) ! Convert to UpDer case.
1180 Error_flag=0

1130 !

1200 | Chack for detection error.

1210 IF Pank>5E5 OR Af<>V""NO ERROR"™" THEN

1220 Error.flag=1

1230 Error_count=Error_count+1

1240 IF Exror_count*=Meas_number THEN

1280 DISP

1260 FRINT "Measurement aborted due te”;Errer_count:"detection errors.”
1270 STOP

1380 E¥D IF

1230 END IF

1300  UNTIL Errer_flag=0
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High Speed DSP Analyzer Measurement

1210 OUTPUT @Tast_sot; "MEAS:DEP:PHASE:REME™" ! Query EMS phase.
1320 ENTER @Test_set Bms
1330 OUTPUT @Test_set; "MEAS:DSP:PHASE: FREQT" | Query frequency error.
1340 ENTER @Test_set;Freq
1350 !
1380 ! Update statistice variabhles
1370 SrmasCrms+ims
1380 Srmed=Srmel+Rme+Rms
13580 Spk=Spk+FPeak
1400 Spki=Spkl+FeaksPeak
1410 Sfreq=Sfrag+Freg
1420 Sfreqi=Sfreq2+FreqsFreq
1430 REIT R
1240 !
1450 l-=== e - e
1480 ! Calculate and output results.
1470 l==== ey e e e e e e e e e e W
1480 DISP
1490 !
1500 | Calculate average phase and frequency errors.
1610 Erms=Srms/Meas_number
1520 Spk=5pk/Meas_tumber
1530 Sfreq=Sfreq/Neas_tumber
1540 |
1550 | Calculate standard deviatioms.
1580 Ermsdev=S0QRT([(Srmal-Heas _nimber*Srma*Srma)/(Meas rumber-1])
1570 Spkdev=SQRT((Spk2-Neas number+Spk+Spk)/(Meas number-1))
1580 Sfreqdev=SQRT((Sfreq2-Meas_number*Sfreq*Sfreq)/(Meas_number-1))
1590 Sqrt_op=SQRT(Meas_number)
1600 Srmsmeandev=Srmadev/Sqrt_n
1610 Spkmeandev=Spkdev/Sqrt_n
1620 3Sfreqmeandev=Sfreqdev/Sgrt.n
i830 !
1640 | Cutput results.
1860 PRINT * RS phase peak phase frequency”
16680 A$="184,7D.30,150.3D0,11D.2D"
1670 PRINT USING A%;"mean ",3rme ,5pk,5freq
1BBD PRINT USING A%;"standard deviation" Ermsdev Spkdev, Sfregdev
1690 FPRINT USING A%;"stan dev of mean ", Srmsmeandev,Spkmeander,.Sireqmeandev
1T0C END
1710 SUB Hpib_abort
1720 DISP
1730 PRINT "Measuremsnt aborted due to HP-IB timeout."
1740 PRINT "This will cccur if HP-IB is not working or if triggers are”
iTED PRIET "not present.”
1760 STOP
1TTO
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Transient Settling Times

The following transient settling (wait times) should be considered when executing HP-TH
programs from an external controller or using the built-in IBASIC conmtroller to execute
PrOETAcms.

Mote During query loops (especially for IBASIC applications), it is recommended to
use & WAIT statement like WAIT Delta_t, where Delta_t is user defined (i.e.
i WAIT 0.5 ! wait 0.5 seconds).

1. Each of the following operations requires checking that a certain state has been reached
before continuing with other HP-IB commands:

a. Ending a Call. Wait for CELL CONTROL Call Status to be TNACTIVE'and then
check for Call Status RR to be "BCCH'.

ONTPUT Tid4;=CELL:CilL:END“
LEFELT
WAIT Delta ®
OUTFUT T14;"GELL:CALL :STATUS STATET™ ! Query the Call Stains
ENTER T14;{usryd
@TIL fueryde""“TRLTTIVE-"~
IF (fueryi="""IRACTIVE "™}
EEPEAT
WAIT Del®a T
OOTFOT 714 ;"CELL:GALL 1STAT RE™ ! fuery the R Call Staims
ENTER Tid; Queryd
TIL Quaryfe"=+ROCH"
D IF

b. Originating a Call. Must wait for CELL CONTROL Call Status to be "CONNECTED":

GUTPUT Ti4;S0ELL - ClLL ; DRIG

* inswez call whez the mobile sisgs

REPEST
WalT Delta =
GUTPIT Ti4;“CELL CALL -STATOS STATET™ | Query the Call Statas
EFTER Ti4,(naryd

I Guaryd=""~"COENECTED "

¢. Setting the HP 8922G to an Activated state. Must wait for the CELL CONTROL
Signaling (RR) Call Status to be "BCCH'.

GNTPUT Tid;"DISP CCOM™
COTFUT T14;"CC0F:ETAT 'ACTIVATED ™

DISF “Heitimg for HEF BOZ20 ©e previde BOCH. . .=

EEPEIT
WilT Delta ®
OOTPOT Tad;"CHEL CALL :STAT ERF ! foery ths IR Call States
ENTER T14;Guerr$

ENTIL dueryd=—-BCCE™"~

d. Setting the HP 8922G back to a Settable state. Must wait for the field to change its
state.

DUTFIT Ti4:=co0W: §TaT "EETTABLE'-

EEFEAT
WAIT Bedza t
OUTPET Y14, 000N FTATTS f Quesy the Coll Configure state

EFTEL Ti4;Geesyd
T feeryi= " SETTARLE™""
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e. Doing a2 PRESET (*RST). Must make sure the call is ended (See (2)).

f. Running a Bit Error Test measurement. Must wait for STOP after a RUN iz executed
0 Query any measurement results.
OOTPUT Ti4;~DISP EET-
QUTPUT Ti4;“TRIG:BET:MODDE 'ROW*
REPEAT

ELIT Delfta
OSTPUT T14;“TAIS:BET HODE™ ! Query the Bit Erver Test Trigger meds
ENTER T14;Querys

T Quaryfe='FhHip =

g- Querying measurements in SINGLE or CONT (continous) mode. Refer to the section
for querying measurements through HP-IB.

2. The following operations may affect how much wait time is needed between HP-IB or
IRASIC commands.

a. IBASIC cperation - especially tight gquery loops
b. Continous measurements
i. DSP Analvrer - Phase, Amplitude and Data Bits measurements
ii. Output RF Spectrum measurements
iii. Pulse On/Of Ratio measurements
iv. Spectrum Analyzer measurements
v. Oscilloscope measurements
vi. CW measurements
vil. AF Analyrer measurements
i. BACCH measurements
ii. Intercell Handovers
fii. Intracell Handeowers
iv. Trace views are active

3. When performing the following operations, inclnde a walt statement, for 2 maximum of the
period of time given, before izsning the next command.
a. Executing Loopback functions - loopback on and off: 1 second

OUTPOT Ti4, “CELL A0D LOGP:80FF* | loophack off
WiIT 1

OUTeeT Ti4, "Ll aen:Loor:FE" ! gm with frasms sTAFETE
FLIT 1

OUTFOY T14,"CEL:A0D - LOCF :BOFE” | en withewt frame aracurs
WAIT 1

b. Changing Audio Speech Configurations to '"WONE’ or "UNCOND' or "COND” or
'ECHO": 0.5 second

OUTFOT Tid,"CELL:A0D:EFE:CONF ‘CONDY
RALIT D.5
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¢. Changing Andio Speech Configurations to PRBS": 2 seconds

DOTPUT Ti4,~CELL MDD SPE: OONF "PRRAT
WAIT 3

d. Setting the MS TX power Level: 1 second

OUTFOT T1d,“GELL N3 TLEY T
WIIT

e. Arming DEP Analyzer, Output RF Spectrum or Pulse On/Off measurements in Single
mode from IBASIC - after semding the Arm command wait approximately 1 second.

OUIFUT Ti4, "TRIGASTate “ARN™
WAIT 1

i. Executing a Reference Oscillator calibration: 10 second

OUTFUT Tid, "CONF:BOSC:CAL”
WAIT 10

g. IMEI Request: 10 second

ETTPOT Tid ,“ESIN-NS:[EET-HEQY
= WiIT 19

h. TMSI Reallocation: Query TMSI value (should change within 10 seconds)
i. Read TMSI string OUTPUT 714, "MSIN:PAG:THSIT"
ii. Send TMS] Reallocation command OUTPUT T1i4,"MSIN:PAG:THSI:REAL"
iii. Wait until OUTFUT T14,"MSIN:PAG:TMSI?" returns a new string
1} 10 seconds maximom

We expect users, operating remotely, to make measurements in single mode, mainly for
speed reasons. However, if you operate in continnous (CONT) measurement mode and you
change a parameter that affects the measnrement result, then (at & maximum) the third
measurement result queried will be an outcome of the new setup and not the previous
setup.
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EMMI (Electrical Man Machine Interface)

The EMMI interface is a half-duplex communication link between the HF 2922G and a mobile
station. GSM 11.10 Aspect III describes pin assignments, logic levels, and timing requirements
of EMMI connectors.

This chapter provides deseriptions of the EMMI and HP-IB programming examples for using
the EMMI.

You can use the EMMI program codes to do these things:
» Simulate keystrokes on the handset’s keypad.
m Set operating states of the mobile station that aren’t controlled by the handset’s kevpad.

® Report the mobile station's operating state.

Refer to GSM 11.10 Aspect III for message structure.

Variables used in the descriptions and examples are as follows:
DIM Data¥[258], Err$[255]

REAL Xontime, Resptime

INTEGER Baud, Stat

EMMI (Electrical Man Machine Interface) B8-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Using the Status Subsystem (HP-IB) with EMMI

The Statue subsystem can be used to find out whether EMMI messages were sent or received
successfully. (For more information about the Status subsystem, refer to chapter 7, HP-IB.)

STATus:EMMLEEVENT?

STATus ;EMMI :EVENTT quenes a status buffer. The status buffer will return one of five numbers
indicating the status of the last EMMI message sent by the HP 8522G.

(0) EMMI Idle There was no data sent sinece the last status check, and
there were no events to report.
(1) Message Acknowledged A message was recelved and acknowledged by the

maobile station. Important: This does not mean
the mobile was able to underatand or perform the
operation.

(2) Message Not Acknowledged The HP 922G attempted to send a message, but the
mobile station did not receive it.

(4) Mobile XOF The timer that waits for the mobile station to send
XON expired (see EMMI:TIMEout:M5:XON)

(8) Timeout The timer that waits for the mobile station
to send an ACK or NACK expired (see
EMMI:TIMEout:MS:RESPonse).

EMMI Status Event Programming Example
OUTPUT Ti4; "stat:emmi:event?™ (Check status of last data write.

ENTER 714;Stat

PRINT Stat
+1 Last message sent was received and

acknotrledged by the mobile station.

B-2 EMMI (Electrical Man Machine Interface)
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Using the EMMI Subsystem (HP-IB)

The EMMI subsystem i= nsed to read and write messages 1o the mobile station or to read
the status of the mobile station. (For more information about the EMMI subsystem, refer to
chapter 7, HP-1B.)

RESet

RESet will erase all messages that are in the HP 8022G"s EMMI message buffer. When a reset
is semt, the HP 8022G will also cend an XON (ready to receive) frame to the mobile station.

EMMI Reset Programming Example

OUTPUT Ti4; "emmi:reset" Clear HFP §9283G EMMI message buffer
end send XON to the mobile

EMMI:BRATe:

EMNI :BRATe: sets the baud rate of the HP 8822G EMMI port. The baud rate of the HP
0220 must bha set to the same haud rate as the mobile station.

These are the allowable baud rates:

m B00 bits per second

= 1200 bits per second

m 2400 bite per second

® 4800 bits per second

m D600 bits per second (default value)

EMMI (Electrical Man Machine Interface) 8-3
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EMMI:BRATe?:
EMMI:BRATeT queries the baud rate of the HP 8922G EMMI port.

EMMI Baud Rate Programming Example
DUTPUT T14:"emmi:brat?” Query the BEP 89220 for its current
EMMT boud rate
ENTER 7i4;Baund
PRINT Band
=agoo" Current EMMT baud rate

OUTPUT T14:"emmi:brat '4800°'" Set the HP 8928G°s EMMI boud rate
to mateh the mobile s EMMT baud raie

OOTPUT 7i14;"emmi:brat?™ Query the HF 80225 for iz currend
EMM! boud rale

ENTEER T14:Baud

PAINT Band

“4B00" Current EMMT baud rate

EMMIDATA <data entry>

EMMI :DATA sends a message to the mobile station. The data entry following the DATA
keyword must be entered in the form shown in figure §—1.
1. Determine the hexadecimal pairs in the message (2 message identifier, possibly followed by
additional hexadecimal pairs).
Example: 3a 33 34 35 14

2. Count the number of hexadecimal characters in the message (this must be an even
number}.

Example: 10
3. Dwtermine the number of digits in the hex character count.

Example: 2
4. Prefix the message with #.

Frefix__  Message (10 Characters)
|

i
b o

OUTPUT 714;"emmi:data #2103a33343514"

Figure 8-1. EMMI Data Entry

B-4 EMMI {Elecirical Man Maching Interface)
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EMMI Data Programming Example

DUTPUT T14:"emmi:data #2103a33343514" J[niticte a mobile originated call using
the siation keys 545:
Fa = FPerform keystrokes
3= .R‘f.]r ¥
XM =HKeyd
35 = Key §
14 = Send (function)
OUTPUT 7i4:"stat:emmi:event?" Check status of last date wrile

ENTER T14;S5tat
FRINT Stat
+1 Lasl messape sent was received and

acknowledged by the mobile

Note EMMI data format errors (no message sent) will result in system:errer.

OUTPUT Ti4;"esmi:data #12abe" Num-data-chars does nof mateh date
OUTPUT Ti4:"esmi:data:®#12xy" Non her characters
OUTPUT T14;"emmi:data #121g" Non her cheracter

OUTPUT T14:"emmi:data #1512345" (Odd number of characters in the mes-

sage porfion of the date
OUTPUT T14:stat:emmi:event?" Check status of last data write
ENTER Ti4;S5tat
FRINT Stat
+0 EMMT adle, no daolo sent sinee last
status check

EMMI (Electrical Man Machine interface) B-5
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EMMI:DATA?

EMMI:DATAT reads a response message sent by the mobile station.
Response messages are stored in a message buffer in the HP 8922G.
You can do the following:

s Read all the messages in the message buffer by sending DATA? commands until #10 (no
data) is returned. (Messages are read first-in-first-out.)
m Clear the message buffer by sending RESet.

To moenitor error messages, it is recommended that you routinely read the message buffer afier
each request is sent to the mobile station.

EMMI:DATA? Programming Example

OUTPUT Ti4;"emsd:data #1237 Send reguest for the molde’s power
level: 37 = Request for power level
OUTPUT Tid;"stat:emmi:event?" CCheek status of lost data write

ENTER Ti4;5tat

FRINT Stat

+1 Last message sent was received and
acknowledged by the mobile

OUTPUT Ti4:"emmi:data?" Read message buffer

ENTER T14;Data$

PRINT Datal

#145D02
Returned data from the mobile:
5D = Response, power level
02 = power level

EMMLTIMEout:MS:RESPonse

EMMITIMEout:MS:RESPonse adjusts the time allowed for the mobile station to send an
ACK or NACK to the HP 8922G.

The following events will happen if the response timeout expires:

m The HPIE bus is released (another message can now be attempted ).
8 The STATus:EMMI:EVENT command will return an 8 (Response Timeout Exceeded).

B-6 EMMI (Elecirical Man Machine Interface)
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EMMI TIMEout MS RESPonse Programming Example
OUTPUT Ti4;"emmi:time:ms:resp?"  Query current mobile response timeout
ENTER Tid:Resptime

PRINT Resptime
+1.00000000E+000 Mobile response timeout 15 1 second

OUTPUT 714;"enmi:time:ms:resp 3" Set current mobile response fimeout to
& seconds

EMMLETIMEout-MS:XON

EMMI:TIMEout:MS:XON adjusts a timer that provides the time delay needed when the
EMMI bas is attempting 1o send a message before the mobile station or B922G are ready.
Without this time delay, a message would be rejected immediately if certain events have not
pccured.

Example: If the mobile station sends an XOF to the HP 28922G, the HP B022G cannot send
any messages to the mobile station until XON is received. Also, XON must be received within
the length of time specified by EMMLTIMEout:MS:XO0N,

The following events will happen if time sxpires:

s The HPIB bus is released (another message can now be attempted).
® The STATus:EMMI:EVENT command will return & 4 {Mobile XOF).

EMMI TIMEout MS XON Programming Example
OUTPOT Ti4:"emwi:time:ms:xon?" Query current zon Hmeout
ENTEE Ti4;Xontime
FRINT lontime
+1 . 00000000E+000 Current zon timeout i3 I second

OUTPUT Tid:"emmi:time:me:xon 1.E" Sef currend zon fimeons fo 1.5 seconds

EMMI (Electrical Man Machine Interface) 8-7
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Example EMMI Program

Start with the mobile station camped on:

2880!

2360 Wait_2_camp:SUB Wait_2_camp

25870 COM fAddr_22/ @Addr_22

2380  COM /String/ String$[50]

2390 INTEGER Timeout

2400 Timscutsdil

2410 PRINT "Polling EMMI until the radio is camped.”
2420 ON DELAY Timeout GOTO No_camp

24301 repeat wntil camped

2aag REPEAT

2450 ! give the mobile a chance to do something

2460 WAIT 1

2470 ! emprty the emmi receive buffer

2480 Empty_emmi_b

2490 ! reguest status indication

2500 OUTPUT ©iddr_22;"emmi:data #1238"
2510 | determine status of the ammi data writa
2520 OUTPUT Ghddr_22:"statos:emmi:event?"
2630 ENTER @Addr_22;String$

2840 PRINT String$

2550 IF (String$="+8") THEN

2580 PRINT "EMMI INTERFACE IS DEAD™
2670 STOP

2580 END IF

2580 IF (String$s"+4") THEN

2500 PRINT "Mobile iz in XOFF state.”
2610 5TOF

2620 END IF

2630 IF (Stringg="+2") THEN

2640 PRINT "Max retriss excaaded”
2EED ETOP

2660 ENp IF

2670 IF (String$="0") THEN

2680 PRINT "CHECK DATA ENIRY"

2630 STOP

2700 END IF

2710 ! read status indication

2720 OUTPUT @iddr_22;"emmi:data¥®™

2730 ENTER @dddr_22;S5tring$

2740  UNTIL (String$="$145C01")

2750 OFF DELAY

2780 GOTO Bye_camp

2770 No_camp:!

2780 PRIFT "ERROR: unable to camp aliter " ;Timeout;"seconds”
2750 Bye_camp:SUBERD

2800 !

8-8 EMMI (Electrical Man Machine Interface)
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Messages

Messages can be reviewed by pressing (SHIFT) (MEAS SYNC)-

See Also

Screens: Message

Communication Failures

The following messages require you to cycle power on the instrument to continne any
operation.

m D5P Analyzer Communication Failure

» Hop Controller Communication Channel Failure

s Protocol Processor Communication Channel Failure
s Communication fallure with Signaling Board

rev.01JUNS3 Messages 9-1
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Measurement Summary

The Measurement Summary field on the DSP Analyzer Ampl Main screen displays whether
HI/LO limits set for the measurement display fields, (Ampl1-12, pk+ flatness, or pk- flatness)
were exceeded in the last measurement. The possible Measurement Summary displays are:

Failed
One or more measurement limit was exceeded.

Passed
No measurement limits were exceeded.

No measuremnent limits are set, or, all of the Ampl and Pk measurement displays are turned
off.

A blank field

The blank field is displayed when the measurement is armed. It will remain blank antil the
measurement is complete.

8-2 Messages rev.01JUNS3
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Sync Status
This field displays any errors that occurred while trying to synchronize the demodulated data.

Bad Sync (for demodulation only)

This message appears if a synchronization error happened since the last Demodulation Arm
(when Adjnst Mode is disabled) or since the last change to Trig Delay (when Adjust Mode is
enabled with Demod Arm already selected).

Possible canses of Bad Sync are:

s Useful bits occurred while power was too low.

s Demodulation trigger too early or too late.

m FM (bit) errors found while synchronizing to desired midamble.
s BF overload.

FM Error

Ar least ome bit error was detected when comparing the measured midamble to the selected
Midamble or User Defined Sync Pattern, (Sync Mode=Midamble only).

Level Late
The amplitude of the burst did not rise until after the first few hits were received.

Level Short
The amplitude of the burst fell before the last few bits were received.

Low Level
The DSP analyzer's RT level did not rise high enough to make a valid measurement.

No Error
No synchronization error occurred.

RF Ovrload

The measurement hardware overloaded during the measurement. (Increase RE Analyzer
Amplitude setting to correct ).

ShortBurst
The amplitude envelope was shorter than the expected burst.
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Protocol Emror Messages

A prototcol error may be generated by one of six sources.

m Expiry of a timer

m An error detected by the physical hardware interface layer (PH)
» An error detected by the Data Link layer (DL)

m An error detected by the Radio Resource sublayer (RR)

® An error detected by the Mobility Management sublayer (MM
® An error detected by the Call Control sublayer (CC)

The error may be fatal or nonfatal. Fatal errors will cause the call to be cleared and will
display an error message containing the timer name or the abbreviation for the laver ar
sublayer (PH, DL, RR, MM, CC), and an error code. Nonfatal errors may only be observed

by inspecting the signaling log.
Errors are fatal for calls in progress or signalling being attempted.

Timer names are taken from GSM Rec. 04.08, 04.08 and 05.08, with the exception of T3209,
which is HP unique.

T100 has been disabled on the HP 8922. Normally this failure results in a radio link timeout
(loss of SACCH uplink), but this has been disabled on the HP 8922 so that measurements
may be made without clearing the call.

The timer expiry appears at the top of the display and is of the form:
"Call discomnected: timer TTTT expired.”

An unknown timer is reported as:
"Call disconnected: canse onknown."

9-4 Messages rev.01JUNS3
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Timers

The following is a brief description of the timers.

Physical Layer Timer

T100

Radio Link Failure [Disabled in EP B222]
“Logss of SACCH on uplink."

Data Link Layer Timers

T200

Data Link Failure

“Failed to receive RR or other acknowledgement of am I frame."

Radio Resource Management Timers.

T3101

T3103

T3105

T210T

T3109

T3i111

T3113

TT01

IMMEDIATE ASSIGHNMENT timer
M5 failed to seize the assigned channel."

HANDOVER timer
"MS failsd to seize the assigned chanmel.™

Fhysical information repetition timer

ASSTCNMENT COMMAND timer
"MS failed to seirze the assigned channel.”

Loss of communication timer
Channel deactivetion delay timer.

PAGING REQUEST timer
"M5 did not respond to page.”

ICH locpback timer.

Maobility Management Timers.

T3260

T3260

TazTo

T3a2539

rev.01JUNS3

THSI_REAL_CHD or LOC_UPD_ACC timaer
"HS failed to ackoowledge a new THSI.®

AUTEENT REQUEST timer
NS falled to authenticate.®

IDERTITY_REQUEST timer
“M5 failed to idemtify."

HF Unigue timer: CIFPHER_REQUEST
“HP 8922 failed to configure for ciphering."
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Call Control Timers.

Taol Cell Received timer
UME failled to commect.”
T303 Call Present timer
FME failed to respond to SETUP with CALL_CONF or REL_CONP.V
T20E lizconnect Indicazion timer
"MS failed to respond to DISC with REL or DISC."
T306 Digconnect Indicarion Tone timer
"MS failed to respond to DISC with REL or DISC."
T208 Relsase Heguest timer
"MS failed to respond to REL with HEL_COMP or HEL."
T310 Incoming call procesding Timer
"ME ?ailed to ALERT, CONN or DISC on inceming eall."
T3i3 Conpect Indication timer
"ME falled to respond to CON with CON_ACE."
T323 Modify Raguest timer
M2 failed to respond to MOD with MOD_COMP or MOD_REJ.™
Timer Values
The timer values have been set as follows:
Timer Values
Timer |Valoe (ms) Timer |Valoe (ms) Timer |Valoe (ms)
T200 ot T3113 8000 T30 20000
TTO1 200 T3 Looag
Taim 5000 T3a05 10000
T3103 5000 T3280 5000 T306 10000
Taloa 50 T3260 2000 Ti0E 10004
T3107 o000 T3270 000 T310 10000
Ta109 B0 T3 000 Tai3 10000
Ti111 B0 T323 100600
1 varies with channe] type see Rec. 008 Takle &
9-6 Messages rev.01JUNS3
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Disconnects

Physical Layer Disconnects
Physical Hardware interface laver error codes are proprietary to the HP 8922, The defined

errar codes are as follows:

"Call dieconnected: PH Exrroz: OzQOT?™

CaUses:
CxO0868 - Ox008c Channel or Spesch coder failure.
00084 Channal coder auto recovery to BCCH. [Nen-fatal]
0x00Be Channel coder failed, cycle power to recover. [Fatall
Lo {ulnl-Tal Channal cedar failurse.
0xD0al Spesch coder failure.
Cx00ak Iovalid GS5H Protocol Processor ROMS.
Ox00as RTI failed to configure.
Ox00aT Channel or Speech coder failed to boot.
DxD0as Channel or Speech coder I/0 overloaded.
0x00ab T100 expired.
0x00ac Protocol Message Allocation failed.
Data Link Layer Disconnects
Data Link layer error codes are proprietary to the HP 8922, The defined error codss are as
followrs:
"Call disconnected: DL Error: Ox0d?7"
Causes:
Dx00cE SAPI inmcorrect.
Ox0cs Timer T200 expired.
0x00ca Re-establish link.
0x00ch Unexpected UA respoose.
Ox00ce Unexpected DM response.
0x00cd Unexpected DM response in multiframe.
Ox00ce Unexpected 5 frame.
Ox00ct Frames out of sequencea.
Cx00d0 Bad parameters in U frame.
x00dl Bad paramsters in 5 frame.
Qx00d2 Bad M bit in I frama.
Dx0043 I frame length incorrect.
DxDDd4 Invalid frame.
Ox00dE Tnexpected BAEM.
Qx00dE SABM in I frame.
GxhodT Tnexpected release.
rev.01JUNS3 Messages 9-7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Radio Resource Layer Disconnects
The RR sub-layer only generates timer expiry errer codes.
"Call discomnected: RR Errer: Ox0O7?"

Causes:
No BRR reporte are supported.

Mobility Management Layer Disconnects

Mobility Management sub-layer error codes are proprietary te the HP 8922. The defined error
codes are as follows:

H2s11 digconnected: MM Errer: Ox0OTF"

Canaes:
Dx0001 Authorizarion procedure failed.
Ox0002 rejected.
8-B Messages rev.01JUNS3
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Call Control Layer Disconnects

Call Control sub-layer error codes are actually CC cause values as defined by Rec. 04.08 Table
10.53. The canse values used by the HP B922are as follows:

“€all disconnected: CC Cause: OxOOTT™

Cansen:
00001
Cx0002
Dx0003
0x0005
0x0010
0x0011
0x0012
Ox0013
0x001s
0z0016
0z001h
0x001c
Ox00ie
OxO01f
0x0033
0x0026
ozo029
Ox002a
0x003b
Ox002e
Dx002E
0x0038
Ox003a
0x0032
Ox0041
0z0045

0x0042
0z0061
0x0068
0x00BL
0x00860
0x006L
0z0062
0x0063
0x0064
0x0085
Ox006E

0x007TL

rev.01JUNS3

Unasgigned nomber.

No route to specified transit network.
¥o route to destination.

Channel unacceptable.

Bormal call clearing.

Uger busy.

User not responding.

Uzer no answer.

Call rejected mo good reascn.

Fumber changed.

Destination out of order.

Invalid opumber.

Rasponze to STATUS_ENQUIRY.

Kormal, unspecified.

Ne circuit/chamnel available.

Estwork cut of order.

Ketwork temporary failure.

Switching squipment comgestion.

Access information discarded.
Requested circuit/channel nor awailable.
Eesource unavailasble, unspecified.
Bearer capability not authorized.
Bearer capability not awailable.
Service or option not available, unspecified.
Baarer service not implemanted.

Coly restricted digital information bearer capability

is available.

Service or option not implemented, umspecified.

Invalid call reference value.

Incompatible destination.

Invalid message. unspecified.

Mandatory informstion element error.

Message type non-existent or 2ot implemented.

Message not compatible with call state or message type

non-exristent or not implemented.

Information element mon-eristent or not implemented.

Invalid information elament contents.
Message mot compatible with call state.
Recovery on timer explry.

Protocol srror, unspecified.
Interworking, unspecified.

Messages 9-9
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Host 1/O Error:
"0el] disconnected: Heat I/0 Erzer.®

Operating System Error:
"Call disconnected: Operating System Error.”

Unknown Errors:
"Call discomnected: Ox0OTT"

8-10 ‘Messages rev.01JUNS3
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Instrument BASIC

10

HP 8922 Instrument
BASIC Overview

, e o

--In This Chapter

The TESTS Subsystem
and IBASIC

The HP E022 containe an HP Instrument BASIC computer that

can run programs to control the HP 8922 and any connected HP-IB
equipped instruments, This provides a powerful test instrument and
test system controller in one package.

Programs can be written on an external computer and loaded into
the HP 8922, or can be tyrped directly into the HP 8922" [nstrument
BASIC computer. Programs can then be stored on memory cards.

The rest of this section of the manual refers to the HP Instrument
BASIC Language simply as IBASIC.

The information in this chapter is divided into two broad categories:
general information about IBASIC, and information about IBASIC

programming nsing the TESTS suhsystem.

The general information category contains for sections:
Configuration and Instrument Control ..........c..oc.. Page 10—3
Loading, Storing, and Banming ......ocoovviiiianiinn. Page 10—8
Entering and Editing Programs ...................... Page 10—14
7 T 2 | ———— T | |

The IBASIC programming category contains information on

structuring IBASIC programs to run in the TESTS subsystem and

some of the features of the TESTS subsystem that can be used in

WIting programs.

The IBASIC programming category contains oze section:
Programming and Using the TESTS Subsystem ...... Page 10—29

The HF 2022's IBASIC computer is the “core™ of an automated test
environment referred to as the TESTS subsystem. This environment
is available by accessing the TESTS screen.

Programs can also be written that do nol unse the special TESTS
subsystem capabilities, nsing only the IBASIC computer core.

Instrument BASIC 10-1
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10-2 Instrument BASIC

Programs That Use the TESTS Subsystem

The TESTS subsystem's capabilities were designed to allow the
operator to “pick and choose” the tests and parameters they need
from a larger set, eliminating unnecessary tests and reducing test
time. This is especially helpful when a very large program has

been written containing several tests and a multitude of assogated
specifications, test parameters and frequencies.

Writing programs to run in this environmen! requires you to
understand and adhere to the program structure and syntax required
by the TESTES subsystem.

Programs That Do Mot Use the TESTS Subsystem

If you have a common test routine that uses the same tests and
parameters every time it is run, it may be easier to write your test
program to run directly in the [EASIC computer withoul using the
TESTS subsystem.

These programs are much like any stand-alone program, and
development of these programs will not be covered by this chapter.
All of the general information sections of this chapter can be applied
to these types of IBASIC programs.

By writing tests that do not use the TESTS subsystem, you lose
the ability to easily access and change the test order and associated
parameters with the subsysiem's editing screens (although you can
write your program 1o provide operator input during the test to
change parameters ).
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Configuration and
Instrument Control

Controlling HP 8822
Functions

Controlling Connected
Instruments

Multiple Controllers

The HP 8922's IBASIC computer acts much like a system controller
connected by an HP-IB cable to the HP 8922; but instead of a cable,
the HP 2022 has its own internal centrol bus connected to the

IBASIC controlles.

The internal bus address is 8xx. (x0x is any valid HP-IB address.)
When you write programs to run on the HP 8922% IBASIC computer
to address HP 8922 functions, vou must use the “8xx™ address to
putput commands.

For example, if you want a program in the IBASIC computer to resst
the HP 8922 at the start of a test procedure, the program code to do
this would be written

OUTPUT B14;"»RST"

When the HP 8922's HP-IB Hode field, on the Configure screen is set
to Eaneral | it takes on the role of system controller. This allows it
to control other test instruments connected by HP-IB cables.

Instruments controlled by the HP 8922 use the normal Txx HP-TB
address prefix.

For example. if two HP 8922°s are used in a test system, and the
second instrument's HP-IB address is 715, a program running in the
controlling HP 8922 would cutput the command

DUTPUT T15;"=R3T"

to reset the controlled HP B922.

Only one system controller can be connected to the bus at any time.
If the HP 5922 is used in a test system that has its own comtroller,
the HP 8922 can not be used as a controller nnless the system
controller is turned off or disconnected from the bas.

If an HF 8922 is used as & controller in 2 system with another
EPI_EQE?J__the_IEv[B Mode of the non-controller HP 3922 must be set
o an .

e Tl

Instrument BASIC 10-3
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Hardware Connections  HP 8922 provides an RS-232 Serial port and an HP-IB port for a
and HP variety of uses:
Configuration  , Controlling the HF 8822 using a connected controller

» Controlling connected instruments csing the HP 89225 IBASIC
computer

m Printing screen images and test results
a Entering and editing IBASIC programs

The HP £922°s CONFIGURE screen is nsed to confignre these ports
for the desired use.

HP-IB Configuration For 1. Access the HP8922's CONFIGURE screen.
Programming 4. Sot the HP-I8 Adrs to the desired address,
3. Set the Mode field to TalkkL=tn.
4, Enter the Print Adrs if an HP-IB printer iz connected.
a. Set the Print To field to HPIE.
8. Connect HP-IB cables to other instrument(s).

This configuration prepares the HP 8922 to be controlled by a system
controller, allowing program transfers over the bus. Refer to Enlering

and Editing Programs, to start programming or editing.

10-4 Connections and Configuration
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Serial Port
Configuration for

Programming

RJ-11 Connectors

¥

Connecting the Serial Port

1. Connect an RJ-11/RS-232 adapter (HP P/N 98642-66508) to the
25-pin R5-232 connector of your terminal or personal computer
(PC). (Xf your PC has a 9-pin R5-232 port, use the appropriate
adapter and use the table below to vanfy connections. )

2. Connect a 4-conductor BJ-11 cable (HP P /N 98642-66503) from
the adapter to the Serial Port of the HF 5522,

RJ-11 cables and adapters can be wired differently. If you buy
a cable or adapter from a supplier other than HP, verify the
connections for the pins indicated in the following table before
connecting cables to the instruments.

HP 8922 RJ-11 Terminal /PC Terminal /PC
Serial Port 25-Fm RS-232 §-Pin RS-232
Pimn 2 (RX) to pin 2 (TX) or pin 3 (TX)
Pin & (TX) to pin § (RX) or pin 2 (RX)
Pin 4 (GND) to pin T (GND) or pin b (GND)
[Resarved)
Transmi
Ground
MNo Conmect)
Racaive
(Rasaned)

Figure 10-1. Serial Port Connections

Connections and Configuration 10-5
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. Access the HPR922's CONFIGURE screen.

2. Set Serial In field to Inst to allow the HP 8922's IBASIC
contraller to accept characters from a PC or ASCII terminal,

3. Set IBASIC Echo to Iih

[

Configuring the HP 8922

4. Set Inst Eche to ﬁ

5. Set the Serial Baud to 4800. (Band can be altered as required

6. Set Parity field to il;lbl-

T. Set Data Lengrh to 8 bits.
8. Set Svop Langeh to 1§ Bis.
9. Set Rev Pace to @:

10, Zet Imt Pace to %

Configuring Your
Terminal or PC  Configuring an ANSI Terminal

1. Select ANSI operating mode.

2, 5S¢t Baud Rate to 4800 (if this rate is not available on your
terminal, set it to a rate that can be selected on the HP R922's
CONFIGURE gcreen.

3. Set Parity to none.

4. Set Data Bits to 8.

5. Set AngAck to mo (or none).

6. Set Receive/Transmit Pacing to match the HP 8322' settings.

Your terminal may have additional fislds available for different
configurations, but shounld be able to communicats with the HP 8922
if these settings are made.

Configuring an IBM-Compatible PC With HP AdvancelLink

HFP AdvanceLink is a popular PC terminal emulator used to emulate
a variety of terminals. i yeu are using a different terminal emulator

program on & PC, configure it using the above settings.

10-6 Connections and Configuration
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1. Load and run HP Advancelink on your PC.
2. Set the Global Configuration settings.
a. Keyboard: USASCI
b. Personality: HP
¢. Language: ENGLISH
- Terminal Mode: Alphanumeric
Remote To: (Enter your PC's serial port number. )
Printer I/F: None
Memory Size: 32K
Plotter I/T: None
HP Mode: Yes
Video Type: (Select your display type.)
Forme Path: (Enter path if used.)
. Screen Size: [Enter the size.)
3. 5-51: the Terminal Configuration settings.
a. Terminal ID: 23924
b. Local Eche: OFF
c. CapsLock: OFF
d. Start Col: 01
. Bell: ON
. XmitFaetn(A): KO
. SPOW(B): NO
. InhEalWrp{C): NO
. Line/Page(D): LINE
. InhHudShk(G): No
. Inh DC2{H): ¥O
. Esc Xier(N): YES
. ASCII § Bits: YES
. FldSeperator: US
BlkTerminator: RS
. ReturnDef: CR
Copy: Fields
. Tyvpe Ahead: No
. ROW Size: B0
. Host Prompt Character: D1
Horiz., Scrolling Increment: 08
. Large [+] Key: +
4. $n'|: the Remote Configuration settings
a. Baud Rate: 4800
Parity /Data Bits: None/8
Eng Ack: No
Asterisk: OFF
Chk Parity: NO
SR{CH): LO
Recv Pace: None
Xmit Pace: None
CS{CB)Xmit: No

gt e e FCNE i

“EFE e oY PE —Fo @ e

e EE e B O
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Verifying Serial Port to 1. Access the HP 8922°s TESTS screen.

IBASIC Operation 5 g TBASIC from the Test Functicn field to access the IBASIC
Controller screen.

4. Position the cursor in the top left corner of the screen. (The top
of the screen comtains two command lines for entering commands
and editing code.)

4. Type SCRATCE, (Enter) :Note - this clears any existing programs in
memory.
5. Type 10 PRINT "HELLO WORLD", (Enter)

6. Type 20 END, (Emer).

7. Press (k1) on the HP 8922 (or type RUN, (Enter) on your terminal)
to run this two line program.

8. HELLO WORLD should be displayed on the HP 8022 and the
terminal [PC's screen.

After the cable and adapter have been connected, and the HP 8922
and terminal {or PC) have been configured, you should be able 1o
type on your terminal's keyboard and “talk” to the HP 8922,

As you type each command, the letters appear on the HP 8022's
command lines and the terminal /PC screen. The letters appear
on the terminal (PC screen because the Inst Echo field in the
CONFIGURE screen is set to On.

When the program is run, HELLO WORLD appears on the

HYP £922's display area and on the terminal /PC's screen becauss
the IBASIC Echo field in the CONFIGURE screen is On. Any
non-graphic character that is printed to the HF 8922's display area
during a “print-to- screen” gperation (CAT, LIST, PRINT...) is also
printed to the terminal /PC.

Refer to Entering and Editing Programs, to start programming or
editing.

10-8 Connections and Configuration
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Loading, Storing,
and Running

Loading An IBASIC
Program From A
Memory Card

Loading an IBASIC
Program From An HP-IB
Disk Drive

Downloading An IBASIC
Program Into the
HP 8922

This gection describes loading, storing, and running both THASIC
programs and test procadures nsing the TESTE subsystem.

1. Inzert the memory card.

. Access the IBASIC Controller screen from the Test Function field
on the TESTS screen.

3. Using the knob, select the field and enter the following command
1o load your program:

GET "<filemamaed>:INTERNAL"

]

1. Insert the disk into the drive.

2. Access the IBASIC controller screen from the Test Funciion field
on the TESTS screen.

3. Using the knob, select the field and enter the following command
to load your program:

LOAD "<filenamed:Txx,x"

This procedure downloads an IBASIC program from your connected
IBASIC computer to the HP 8922°s IBASIC Controller. This
procedure assumes your HP 8022's HP-IB address is set to 14.

1. Aceess the HP B022%: IBASIC Coantraller screen.

2. Load your IBASIC program into your connected TRASIC
computer.

3. Eater the following commands on your IBASIC computer to copy
the program into the HP 8822 IBASIC Controller:

a. OUTIPUT T14;"PROG:DEL" <enter®

b. QUTPUT Ti4;"PROG:DEF #0" <enter>
LIST #714 <anter>

d. OUTPUT 7i4;" "END <entar>

Connections and Configuration 10-8
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Storing IBASIC 1. Use the previous procedure to download your program into the
Programs On Memory HF B922's RAM.

Cards 9 press (LocaL ), [SHIFT), (CANCEL] on the HP 8922 to perform an
IBASIC reset,

3. If your memory card has not been initialized, insert your memory
card into the HP 8022 and enter the following command on your
computer:

OUTPUT 714;"PROG:EXEC ‘INITIALIZE"™: INTERNAL"" ' »
4. Ingert the initialized mamory card into the HP 8522,

5. Define the memory card as the Mass Storage device by entering
the following command on your computer:

DUTPUT T14;"PROG:EXEC 'MSI " :INTERMAL"" "

6. Save your program to the memory card by entering the following
command on your computer:

QUTPUT Tl‘: "BROMG:EXIEC “SAVE ""<filanaga> v
7. Press

Storing an IBASIC 1. Insert the disk into the drive.

Program On An HP-IB 5 4. ..c the IBASIC controller screen from the Test Function field
Disk Drive om the TESTS screen.

3. Using the knob, select the field and enter the following command
to save your program:

STORE "4filenamed:Txx,x"

Running Your Program  Once the program is loaded into the IBASIC Controller’s RAM,
it can be run by using the knob to enter the RUN command, or by
selecting the Hum field in the top right corner of the screen.

Loading a Test A Test Procedure file includes all the user defined channels,
Procedure {requencies, limits, and values from the Test Executive for the radio
under test. You can make as many Test Procednre files as needed for
the different radios you are testing.

1. Press the front-panel key and select the Location field
Refer to item (1) in figure 10—2.

2. Choose the location (Card, ROM, RAM, or Disk) where the
Test Procedure is found. Refer to item (2) in figure 10—2. (The
location you select appears in the field (1) area.)

10-10 Connections and Configuration
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Figure 10-2. Loading & Test Procedure [1 of 2)

3. Select the Procedure field. Refer to item (3) in figure 10—3.

4. Choosa the Test Procedure file that vou want to download. Refer
to item (4) in firure 10—3. (The Test Procedure you select
appears in the field (3) area.)

5. Raad the Comment field to ensare that the loaded Test Procedure
file is the one you want. Refer to item (8) in figure 10—3.

Note The Test Procedure file should have a Test Library file with the same
i name. Refer to the Programming and [ring the TEST Subsystem for
descriptions of Test Procedure and Library files, and how these files
relate to the program's code file.
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Figure 10-3. Loading a Test Procedure (2 of 2)
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Making or Deleting Test

Select the front-panel key, and then select the Test

Procedure Files Function field shown by item (1) in figure 10—4.
2. Select Proc Mogr shown by item (2) in figure 10—4.
TERTE i

F'rl-:iu r-ll: [TT 1B 1] h::;;;: TE::;‘F B - Tapa |
i s et h " t—
R A RS "~
- rTEEET
T ' = © TR

En :H Filluri Ruh Madé Chosgert
2 Ldai Bean
P i pe

Butoul Eeadlms Edi1 Enda
sy ————
JILLESES

Edas Farms

i T

I

Figure 10-4, Test Procedure and Test Library Files

3.
4. Enter the Test Procednre filename that vou want to make or

9.

Select the Procedure field shown by item (3) in figure 10—5.

delete by using the alpha/oumeric list of characters shown by item
(4) in figure 10—5.
Salect the Location to Make or Delete field shown by item (§) in

figure 10—3, then select the file's location to be on memory card,
RAM, or Disk from the list of choices shown in item (4).

. Enter up to two lines of comments to identify the new Tast

Procedure. Hefer to item (6) in figure 10—35.

. Select whether the new Test Procedure will nse the current Test

Library or if it will use no library as shown by item (7) in figure
10—5. (All HP 11B0TA Test Procedures must be tied to a Test

Library, other IBASIC programs may not require an associated

library file. )

. Select where the program for the Test Procedure is to be found.

Refer to item (8) in figure 10—5.

Select the Make Procedure fleld or the Delete Procedure field as
shown in item (#9).

[/se the Pass Nusber field in the lower-right corner of the Procedure
Manager menu to un-gecure a Test Procedure file, The ROM program
SECTRE_IT w5 wsed lo secure Test Procedure filas.

10-12 Connections and Configuration
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Figure 10-5. Making a Test Procedure File
Running a Test 1. Select the Rua Test field.
Sequence 2. Follow directions and prompts on the HP 8922 screen according to
the test sequence being run.

3. When testing is complete, the HP 8922 will respond to front panel
or remote input. If at any time you need to stop testing, press the
front-panel key.

MNote A program IihuE"'E;E ta 3 minutes to load into the HP 8922 and is
loaded when the Run Test field is first pressed.

Press the front-panel (EHIFT) keys to abort from an error
condition or to abort from the program. When vou abort from
loading the program, you'll need to clear HP 8322 RAM memory in
order to correctly re-load the program at a later time.

To clear HP 8922 RAM, select and run the ROM program COPY_FL
from the Procedure field in the TESTS menn. (Running COPY_PL
deletes all SAVE/RECALL registers. So instead you may want to
load another program, run it, and then re-load the original program
that was aborted.
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Entering and Editing
- Programs

Accessing the HP
8922's IBASIC Controller

Using the Knob

The IBASIC Controller screen is the “computer” for the TESTS
subsystem. You enter and edit programs just like any other IBASIC
computer, with the exceptions that the HFP 5922 does not have a
computer keyboard connected directly to it, and full editing
does not yet exist.

Programs can be entered into the IBASIC computer’s RAM using a
variety of methods:
® Using the [BASIC Controller screen and the Cursor Contral knob.

» Using an external IBASIC controller connected to the HP 8922 by
HP-IB.

® Using an external ASCII terminal or Personal Computer (PC)
connected to the HP 8922 by RS-232.

1. Access the TESTS screen by pressing (TESTS)

2, Select the Test Function field at the bottom of the screen to
display & list of chojces.

e

After accessing the IBASIC Controller screen, position the cursor

in front of the command line at the top of the screen and press the
Cursor Control knob. A list of characters is displayed that you select
from to enter your commands. A maximum of 100 characters may be
entered into the command line. After the command is entered om the
command line, select ‘Done’ at the top of the list of characters to
execute it,

Commands and program lines are entered just as you would enter
them using a keyboard. For example, to set the default mass storage
device to the memory card slot, you would enter the command

MSI “:INTERNAL®

and select ‘Done’

To list the contents of the default mass storage device, enter
CAT

and select ‘Done’.
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Using HP-IB The easiest way to enter and edit a program is to create it on your
computer, using your computer’s editing features, and then download
it into the HP 8922, The usual development sequence ia:

1. Write the program on your computer to control the HP 8922 nsing
the normal Txx HP-IB addres.

2. Run the program to verify that it controls the HP 8022 correctly.
3. Change the HP 8922°s HP-IB address in vour program to 8xx.

4. Download the program into the HP 8922, (5ee Downloading &
Program Into the HP 8922.)

5. Run the program on the HP 8822 to verify correct operation.
fi. Copy the program to a memory card for futare use.

PROGram Interface Commands

The HP 8922's IBASIC Controller has a special Program Interfacs
it uses to communicate with other computers cver HP-IB. When
sending a command to the HP 8922 from another computer, you
must use a ‘PROG’ command to tell the HP 8922 you need it to
perform an operation.

In the following list, ‘Addr’ is the address of the HP 8922, and
‘¢ filename>" represents the name of the file you are saving or
retTieving,

MNote i For more information on memory cards, see the Memory Cards
gaction.

To initialize & memory card use this command:
OUTPUT Addr;"PROG:EXEC ‘INITIALIZE "*:INTERNAL""*"
To change the default Mass Storage device use this command:
OUTPUT Addr;"PROG:EXEC ‘MST "":THTERNAL""®"

To save & fils to the defanlt Mass Storage device, nse this
command:
OUTPUT Addr; "PROG:EXEC ‘SAVE ""<filename>""*"

To retrieve a file from the defanlt Mass Storage device, use this
command:

OUTPUT Addr;“PROG:EXEC ‘GET ""<filename>""’"
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Other PROG Commands

Two additional PROG Commands are used to prepare the HP 2022
IBASIC Controller RAM for receiving programs.

OUTFUT Addr;"PROG:DEL"
deletes any programs currently residing in RAM.
OUTPUT Addr; "PROG:DEF #0"
defines the address in KAM where a downloaded program will be
stored.
Preparing the HP 8922 to Receive Programs

1. Configure the HP-IB port as described in section 2 (HP-IB
Configuration ).

2. Access the IBASIC Controller screen.

Downloading A Program Into the HP 8922

This procedure assumes your HP 8922's HP-IB addressis 14. it is
not, change the address in the following procedure to match your
instrument’s address.

1. Load the IBASIC program to be downloaded into your comtroller.
2. Enter these commands to transfer the program to the HP 8922:

10
20
30
40
50

T

100
110
120
130
140
150

DIM LINE$[200], FILE_NAMES[120]
Addr=T14

INPUT “NAME OF (ASCII) IBASIC FILE TO DOWN-LOAD?", FILE_NAMES
ASSIGN €FILE TD FILE_NAMEZ; FORMAT ON
0N END €FILE GOTO DONE

OUTPFUT Addr;"PROG:DEL"

OUTPUT addr;"PROG:DEF #0°

WHILE (1}

ENTER €FILE; LINES

DUTFUT Addr: LINE¥

END WEHILE

DONE: !

QUTPUT &ddz; " * END

PRINT "Dome with doen-load®

END

Figure 10-6. Download Program for Computers using HP-1B

To verify that your code was downloaded, type in the command-
DOUTPUT T14;"PRDOG:EEEC *LIST "".

Your program should be listed on the HP 8022% IBASIC Controller
sCTeen.
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Line-by-line Entry and Editing

Program lines in the HP 8022's RAM can be entered and edited one
line at a time from your computer nsing the PROG command -

OUTPUT Addr;"PROG:EXEC ‘<program line/command> '"

with <program/command’- representing any command or program
line you want to enter.

For example, to enter or changes line 20 of a program to ‘20 A=3.14",
vou would eater the following command on your computer

OUTPUT Addr;"PROG:EXEC "20 A=3.14 '

Quoted strings, such as those nsed in PRINT commands, must use
double quotes. Example -

OUTPUT Addr;"PROG:EIEC ‘30 PRINT "“TEST"" **

Using a Terminal A connected terminal, or PC using a terminal emulator, is used
to enter characters directly into the HP 8922 IBASIC Controller’s
command line.

Editing a program line requires vou to re-enter the full line with
corrections.

Configuring your terminal (PC for this operation is explained in
section 2, Serial Port Configuration for Programming.

Entering Commands

When program lines or commands are entered, you press the ENTER
key on your terminal to execute the command. For example, to LIST

a program ia RAM you would type
LIST, (ENTER)

Tkhis differs from nsing the Cursor Contrel knob to enter characters
where vou select ‘Done’ to execute the command.
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Memory Cards

This section contains information about memory cards and about
programming the HP 8922. Programs may be either “user written",
or taken from the HP 11807A Radio Test Software. You are also
shown how to connect a radio to the HP B922 in order to ran
automated tests from the main radio-test screen (referred to as the
“Test Executive™).

This section covers:

m [sing the Memory Card - Inserting and removing memaory cards,
setting write protection, backing up programs, and changing
memory-card battenes.

s Progremming the HF 8882 - Using HP Instrument BASIC,
entering programs, downloading programs over HP-IB, editing
programs line-by-line over the serial port, and using HP 11807A
software.

m Aulomaled Rodio Tesling = Connecting radios to the HF 8322, and
using the HF 8022 Test Executive to test radios.
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Using Memory Cards  Figure 61 illustrates how to insert a memory card into the HF 8922
fromt panel. To remove & memory card, simply pull it out.
FPay attention to memory-card orientation as it's inserted; otherwise,
the card will not be seated correctly in the slot. The memory-card
label is marked with an arrow that must be inserted on the same side
as the arrow shown on the front-panel slot.

Memory cords may be fnseried and removed with the HFP 8982 powered
on or off.

7

Figure 10-7. Inserting @ Memory Card
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Types of Memory Cards

Two tvpes of memory cards may be purchased from Hewlett-Packard
as shown in table 6-1:

s SRAM (Static Random-Access Memory), or
m OTP (One-Time Programmahle).
Table 10-1. Memory Card Part Numbers

Memory | Type | Part Number
32 kilobytes | SRAM | HP 857004
128 kilobytes | OTP |HP E5T01A
128 kilobytes | SRAM | HF 857024
256 kilobytes |OTP | HP 85703A
256 kilobytes | SHAM | HP 857044
512 kilobytes | SRAM | HF 85705A
512 kilcbytes |OTP | HP 85706A

SRAM memory cards require a battery to maintain stored
information. OTF memory cards do not require a battery and will
maintain stored information indefinitely.
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Initializing an SAAM Memory Card

An SRAM memory card must be initialized before it can be nsed.
Initialize the SHAM memory card by using the COPY_FL program
(which at the same time you can copy Test Procedure and Test
Library files to the memory card). Otherwise, initialize the SRAM
card using the IBASIC computer as follows:

1. Press the front-panel key and then select the Test
Funection field (lower-left eorner of screen ).

[ e ey )

! from the Choices menn.

g

3. Select the IBASIC field, then use the knob to type:
INITIALIZE " :INTERNAL"
Then select Done.
The inifialization process takes only & second 1o complete.
4. Ensure that the SEAM memory card is initialized. Select the
IBASIC field, then use the knob to type:
CAT
Then select Doma.
Information for the inittalired memory cand should appear on the
SCTeEn.

If the error message “ERROR 85 Medium uninitialized” appears on
the screen, check the SRAM battery to emsure that it's charged and
that its polarity is correctly oriented in the battery holder.
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Setting the Write-Protect Switch

The SEAM memory card’s write-protect switch lets vou secure its
contents from being accidentally overwritten or erased. The switch

has two positions as ilinstrated in figure 6-2:

8 Read-write — The memory-card contents can be changed or erased,
and new files may written on the card.

m Read-only — The memory-card contents can be read by the HP
B2, but cannot be changed or erased.

3

Raad - write satting

D

T

"
S
_) Read - only satting

Figure 10-8. Setiing the SRAM Write-Protect Switch
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Backing Up the Memory-Card Programs
SEAM memory cards contain a battery to preserve its contents when

the HP 8922 is turned off or when the card is removed. Memory-card
contents may be backed mwp using the following procedure:

Procedure for Backing Up a8 Memory Card

The program COPY_PL om HFP ES22 ROM backs up Test Procedure
and Test Library files onto a SRAM memory card. The program
COPY_PL also lets you to initialize the SEAM memory card. (Code
files should reside on OTP memory cards; an external “device
programmer” i required to download code files into an OTP memeory
card.)

Note Test Procedure files are identified in the IBASIC screen when
‘ a catalog (CAT) is dome. A lowercase “p” is prefixed to a Test
Procedure filepame. Test Library filenames are prefixed with a
lowercase “1."

1. Press the front-panel key.

2. Select the program COPY_PL from ROM in the Procedure field,
and then select the Bun Test field. (Refer to Loading a Test
Procedure on page 6-18 for help.)

3. Select the Ron Test field.

4. Bead the instructions on the screen and continue with the copy

program when you are ready. (Directions are provided on the
screen as you continue. )

5. Press the front-panel key to exit the screen.

Entering and Editing Programs  10-23

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Warning 9

The Memory Card Battery

A memery-card battery should last between 3 and 5 years depending
on its use. Write the date a battery is installed in the memory card.
The date is important for determining when to replace the battery.

When the battery needs replacing. insert the card into the HP 8922
and turn the POWER switch on. An inserted memory card takes
power from the HF 8022 preventing the card's contents from being
lost.

Replace the battery as shown in figure 6-3 with a 3 volt 2016 coin
cell. Hold the cord in with your other hand while pulling the batiery
oul. Alse, be sure to install the battery with the side marked "+" on
the same side marked "+7 on the batiery holder.

Figure 10-9. Replacing the Memory-Card Battery

Avoid touching the flat sides of the hattery when replacing it. Finger
cils may contaminate battery coatacts in the memory-card.

Do not mutilate, puncture, or dispose of batteries in fire. The batteries
can burst or explode, releasing hazardous chemicals. Discard unused
batteries according to the manufacturer's instructions.

10-24 Entering and Editing Programs

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Programming and
Using the TESTS
Subsystem

TESTS Subsystem File
Descriptions

This section describes the concepts and tasks associated with
the TESTS subsystem. It is intended to help the sxperienced
programmer develop programs, or modify existing programs.

Three types of files are used in the TESTS subsystem to store
different types of information.

Code Files

The first aspect of an automated definition is the code itself. This

ig just a standard IBASIC Code file that can reside either on the
Memory card, on an external disk drive connected to the HP-IB port
of the HP 8922, or in an internal RAM disk. The name of this file is
preceded by a lower case ‘e’. This tells the TESTS subsystem that
this particular file contains program code.

Library Files

A Library indicates all of the available test subroutines in the
tode, the set of all parameters that might be entered using the
nser-interface screens, and all specifications that might be used by
the subroutines in the code to decide if a test point passes or fails.

Oniy one Library is defined for each Code file. The name of this file
is preceded by a lower case 7', telling the TESTS system that this is
& Library file. Also, both the Library and Code file should have the
same base name to indicate the relationship between them.

A Library is required if vou want to use the nser-interface screen
functions of the TESTS subsystem. If the program is simple encugh
that there iz no need for user-input, or if all the nser-input is simple
enough to be accomplished through INPUT statements, then a

[NO LIB] option is available,
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Procedure Files

A Procedure allows the user to define which of the test subroutines,
parameters, and specifications defined in the Library will be used to
test a specific Radio. There may be many Procedures defined that
use the same IBASIC Code and Library, each using a different snbset
of the cholces available in the Library. These files are preceded with
& lower case °p’, but are not required 1o have the same base name

as either the Library or the Code. The name of the corresponding
Library (if any) is stored in each Procedure file.

IBASIC Test Coda

Coda for all possibia
radio tests

Tast Library
[Narma

Sat of all paramelters, | |
specifications, and tests

L
1

S—

Figure 10-10. TESTS Subsystem File Relationship
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TESTS Subsystem  The TESTS subsystem uses several screens to create, select, and copy
Screens files, and to run tests.

The Main TESTS Subsystem Screen
Refer to figure 10—11.

The Main TESTS screen is accessed by pressing the front panel

key. Notice that the first line shows the currently selected
Procedure. The associated Library is listed, as well as the location of
the code.

The comment area is simply available to give the user a more
complete explanation of this particular Procedure.

To view all the Procedures available on the selected media, simply
select the Procedure field. A menu will appear in the lower right
corner of the screen, displaying all the Procedures are available. This
is not a listing of the full contents of the disk: it is only a list of the
Procedures that have been stored.

TEETS
Frocedure: Locatiomn Library Froaram
H_AMEFK_F BT o rd H_-AMER_-FH iCard

CoanEent
lThis RPro
FH radi

Tesr Execution Conditions

On UUT Failure Run Hode
Consinuc-Sicn Loniinucus

DutPeut Results Nuteut Destimation
All-Fa1lures]

OQuteur Headina

Test Fumnction

Figure 10-11. The Main TESTS Subsystem Screen

Emtering and Editing Programs  10-27

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TESTS Subsystemn  The TESTS subsystem allows the user to easily modify the
User-interface Screens  test subroutines, parameters, specifications and configuration to
correspond to the requirements of a specific Radio. There are several
user-interface screens that allow the nser to do this.

To access any of these screens, select the Test Punction field at the

bottom of the main TESTS screen to display the screen choices.

m The Edit Sequence screen lets you select the desired test(s) from
the full set of available tests in the default Procedure file.

m The Edii Specificalions screen defines the specifications wsed to
generate pass/fall messages during testing.

w The Edit Parameters screen is nsed to define instrument settings
and characteristics 1o match those of the radio being tested (audio
load impedance, audio power, power supply voltage,.etc.).

m The Edit Configuration screen identifies all connected HP-IB
equipped instruments and their HP-IB addresses.

m The Procedure Manager screen is nsed to make or delete
Procedures.
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IBASIC Programming

IBASIC gives vou control over the internal functionality of the HP
8022, as well as control over any external instruments connected to
the HP-IB.

Refer to the HP 5022 AP Instrument BASIC Progremmer’s Guide for
details about [BASIC. The manual contains important information
about the IBASIC programming-language code, Test Procedure

and Test Library file structures, and programming and interfacing
techniqnes.

Program Status

A single-character “run indicator™ is displayed in the upper-right

corner of the screen to indicate program status:

m If the screen is blank, the program is stopped.

m An asterisk “*”, indicates the program is running or doing other
input foutpnt.

m A dash “." indicates the program is paused.

m A guestion mark *7" indicates the program is awailing user input.

Three alpha characters are also displayed in the apper-right corner of
the screen to indicate status:

m An “R" indicates the HP 8922 is in remote operation; the absence
of an “R" means the HF B922 has changed to local operation.

® An “T" indicates the HP £922 is “telking” on the HP-IB.

® An “L" indicates the HP 8922 is “listening” on the HP-IB.
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Setting Up the Test Execution Condifions.

Five Test Execution Condition fields are shown in figure 10—12.
Set up each field according to your testing needs.

2
TESTE e
['ﬂriilu-r: m‘t 1o Liwrerr :FIIFII - LT
s - MRS
ERRRNSTESaeeEe
R -
R SLES e S R R - [ETESTEE
iﬁ it *I“-uu- amitr L]
1 -
Suisul Esdules buidui Demiinetisn
3' UlPEl Mendine
n Toni l‘un:ili

4
Figure 10-12. Test Execution Conditions

To Have Testing Stop or Continue on a UUT Failure
Refar to item (1) in figure 10—12.
On UUT Fallure ........c00e. A PR I R Continue

Testing continnes whenever the UUT (Unit Under Test) fails to meet
its test specification limits. When this occurs, an error is listed on
the test-results printout and/or is displayed on the CRT.

O DT Ballath - o covaoinssinnsumunnmniisasssnnsinessomssosssoaop
Testing stops whenever the UUT fails to meet test specification
limits.
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To Continue or Pause After Each Test
Refer to item (2) in figure 10—12.
B S o e S e e e B e P i Continuous

All tests run in sequence. Testing pauses only If the operator s
required to interact with the TUT or HP 8822; interaction such as
changing UUT channels, setting squelch, changing andio level, and so
forth, cause testing to pause.

.
By Bl s v e e s T R g

test-system operator is p-rnmp‘t-nd to select ©
testing.

To Select Printing Conditions
Refer to ftem (8) in figure 10—12.
COREDNE TIEIINE +o:v- et s A b A B R AR All

All test results are shown on the output device ( CRT and/or
printer). Printouts include 2 “banner” listing the test conditions,
measured values, lower and wpper limits, and whather the test passed
or failed. The Comsent field 15 shown at the top along with any
identifying information from the Dutput Heading field. Date, and
time is also output.

Test results are shown only when a UUT failure or software error
occurs. Printouts include a “banner™ listing the test conditions,
measured values, and lower and upper limits of the failed test. The
Comment field and any identifying information from the Cutput
Heading field is also output.
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To Have Test Results Appear on @ CRT or Printer
Refer to item (4) in figure 10—12.

byl Dintimadiom o iova s v iim s s n s ael s i e e Crt
Test results are ontput to the HP 8922 CRT screen only.

Test results are output to the CRT and printer. A printer must be
correctly configured in order to get a printout.

s To configure an RS-232 printer, refer to chapter 3 for
CONFIGURE gcreen descriptions.

m To configure an HP-IB printer, refer to the instractions in the
following section titled Configuring Esternal Instruments for HP-IB
Comitrol,

To Enter Comments in the Oulput Heading Field
Refer to item (5) in figure 10—12.

1. Select the Dutput Heading field. (An alpha/mumeric list of
characters appears in the lower-right corner of the screen.)

2. Select characters one at a fime using the knob in order to compose
the comment vou want to make. (Two lines of comments, 50
characters in length. may be entered.)

3. Select Dome when you are finished.
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Making a Test Sequence

The Test Sequence menu lets vou select radio tests and the order you

want them performed.

1. Select the E‘EM field. A test-sequence screen similar to that
shown in figure 10—13 appears.

2. Select the Inart Stp field or Delet Stp field as needed to insert
or delete tests on the screen. Refer to item (1) in fignre 10—13.

3. Select the Step # field and turn the knob to the test you want to
change. Refer to item (2) in figure 10—13. (As you turn the knob,
the test’s step number, name, and description changes. Refer to
item (3) in fignre 10—13.)

4. Select the Test Name field and turn the knob to select the desired
test. Refer to item (4) in figure 10—13. (As you turn the knob,
the test name and description changes along with the test number
shown in the Choices menu. Hefer to item (B) in figure 10—13.)

5. Select the Yes/Wo field and decide if the test is to be run on all
channels (select Yes), or if the test is to be run on prime channels
only (select No). Befer to item :B:mj&ty 10—13. (Prime
channels are selected from the Edit Freg field.)

6. Hepeat steps 3-5 as needed for each test. When finished, select
the next Test Function you want.
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Four factors determine how long It takes to test 2 radie:

m The number of tests selected in the sequence.

m The kind of tests that are selected.

a The order in which the tests are selected.

m The number of points measured in a test. (This is determined by
the start, stop, and step values in certain test parameters. )

Tests can be selected in any order; but to reduce testing time, you

should strategically organize the test sequence. Tests requiring
operator intervention (changing volume, channels, and so forth)

should be grouped together.
4 a |8
FTerTT] TEETE 1Y Besuentwl = T
g
+ T
-+ O P
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Figure 10-13. Test-Sequence Screen (Exampile from HP 1180TA Option 001)
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Editing Test Specifications

Test Specifications are the upper and lower limit values that are used
by the Test Executive to describe the manufactured specifications of
the radio itself. For a radio to pass a test, the measured valne must
fall within the test's specified value (lower limit, upper limit, or both
upper and lower limits).

L. Select the E"E_HEQ fiadd. A test-specification screen similar 1o
that shown in figure 10—14 appears.

2. Select the Spec # field and turn the knob to the specification
you want to change. (Hint: If you know the specification that
yon want by number, key in the number, push the knob, and
the specification vou want appears.) Refer to item (1) in figare
10—14. (As you turn the knob, the test's specification number,
description, and limits change. )

3. Select the Lower Limit or Upper Limit field you want to change.
Refer to item (2) in figare 10—14. (The Units column show how
the upper and lower limits will be terminated; for example, %,
dBm, kHz, and so forth.)

4. Selact the Check fleld. Hefer to item (3) in fignre 10—14.

5. Select whether the test will verify npper. lower, both, or none of

the specified limits. Refer to item (4) in figure 10—14. (Selecting
both upper and lower limits increases test time; however, this may

be & necessary requirement.)

6. Repeat steps 2-5 as nesded for each specification. When finished,
select the next Test Function you want,

MNote i The tests vou select determine the specifications that are required.
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¥ mudiog fres teae delcze from & dlcfppe L]
4 HE suSis sutEwl PAGE 8F rell FAVEE B Hgne 4
H iI E;ﬁi Hl-l'l-llrl'l T
& BN & EADl =1 oeeninw
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‘ ‘l‘ii'l. hﬁtin"

Figure 10-14. Test-Specification Screen (Example from HP 11807A Option 001)
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Editing Test Parameters

Test Parameters are used to set functions on the test-system
instruments, and to change characteristics of the test-system
instruments in order to match those of the radio being tested. For
example, andio-load impedance, andio power, power-snpply voltage,
and so forth.

1. Select the Test Function Edit Parm (from the Test Executive
lower-left corner). A test-parameter screen similar to that shown
in figure 10—15 appears.

2. Select the Parm # field and turn the knob to the test parameter
you want to change. (Hint: If you know the parameter that youo
want by number, key in the number, push the knob, and the
parameter you want appears.) Refer to item (1) in figare 10—15.
{As you turn the knob, the test parameter's number, description,
and value changes.)

3. Select the Value field and change the parameter's value. Refer 1o
item (2) in figare 10—15. {The Units calumn show how the value
will be terminated; for example, %, dBm, kHz, and so forth.)

4. Repeat steps 2 and 3 as needed for each parameter. When
finished, select the next Test Function you want.

MNota i The tests youn select determine the parameters that are raquired.

TESTE (Ediy Fareamssers) —
m" LR

TR

= LT

= TR
;. l-'l' E iﬂul -:: and cable lous .

2T rell racred sraiwes deviceion

BT mivh gusely woaluowe

BT fow saumelr volvawe

BT nondne]l susely usltaws

BY gedis §red reseanas diere T reauEncy
RE swdie load imeedancwe

illi iuﬂ:t i o

Figure 10-15. Test-Parameter Screen (Example from HP 11B07TA Option 001)

10-36 Instrument BASIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Configuring External Instruments for HP-I8 Contral

Use the following instructions to configure the IBASIC computer to
goe external imstruments on the HP-IR *T0O0™ bus.
1. Select the fmntapmel @ key, and then the Test Punction

e g T

Edit Cnfg. A configuration screen similar to that shown in figure

Al 1

10—16 appears.

2. Belect the Calling Name field and enter the instrument's pame in
upper-case letters. For example, PRINTER, POWER SUPFLY, DATA
COLLECTION, and so forth. Refer to item (1) in fignre 10—16.

3. Select the Model field and enter the instrument's model number.
There is no specific syntax for entering model numbers into this
field. Refer to item (2) in figure 10—16.

4. Select the Addr (address) field and turn the knob to enter the last
twe digits of the instrument’s HP-IB address. Refer to item (3)
in figure 10—16. (The RS5-232 address must be 9, and the Data
Collection address must be 1.)

5. Select the Options field (refer to item (4) in figure 6-16) and enter
the instrament's option oumber(s) if any. This field may be left
blank, or otherwise may include other calling name options, for
example:

Printer options — LN=#,3TART , END
Where # is the number of lines on each page.
Where START causes a form feed at the start of each printout.
Where END canses a form feed at the end of each printont.
Data collection option - NN
‘Where WX is the number of records (file size) for the mass-
storage location where data will be collected on disk or
memory card. The default record size is “80°.

6. Press the s field or Deler Inm fidld as needed or turn
the knob to insert uddmammymﬂrmmuunmﬂed Refer
to item (5) in figare 10—186.
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Figure 10-18. Instrumeni-Configuration Screen

Program Structure lor TESTS Subsysiem Programs

Writing programs that take advantage of the TESTS subsystem
capabilities requires the programmer to understand how to structure
the program to access the TESTS subsystem user-interface screens.

General Organization
Here are the steps to a basic algorithm that can be used to execute a
number of test subroutines at & pumber of different frequencies:

BEGIN

SET UP (Set up the COM area to hold the global variables.)
REPEAT (for all Test Frequencies)
REPEAT (for all Defined Tests)

DO SUBROUTINE (defined Test)

UNTIL (All Defined Tests Done)
UNTIL [All Test Frequencies Tested)

END

SUBROUTINEL (Dwufined Test l:l
SUBROUTINE2 (Defined Test 2)
SUBROUTINES (Defined Test 3)
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Program Example

The following example IBASIC program uses the basic algorithm
shown above and the TESTS subsystem to execute a number of test
subroutines at a number of defined test frequencies. Also included
are examples of how to interact with the user-interface 1o allow a
user to access parameters, specifications, and configuration fields to
define a specific set of test reguirements.

An explanation of the program example is given at the end of the
listing.

This program is not designed for the HP 8922,

-
"

Program Listing
10 ! DEMO_1
20 1
30 ! THE FIRST LINE KUST CONTAIK THE NAME OF THE LIBRARY
&0 i
ED e R e L b il
&0 1
T0 ! THIS PROGRAM IS A DEMOD PROGHAM TO DEMONSTRATE THE USE
20 ! OF THE TEST SUBEYSTEM OF THE HP 8522G
20 i
100 | REVISION: 1 APRIL, 1891
110 i e i i a
130 |
130 COM /I_of I_o$[4T0]

140 | INPUT OUTPUT STRING
150 COM /Freq/ Rx_f,Tx_f
! PRESENT RX AND TX FREQUENCIES IN MHZ
!

180 INTEGER Test_return

180 | TITLE SCREEN FOR OUR TESTS

200 CLEAR SCREEN

210 PRINT TABIY(Z,2),".._DEMOD FROGRAM FOR THE TESTS SUBSYSTEM___"
220 |

230 | SET UP A SOFT KEY TO HALT THE PROGRAM
240 ON EEY 1 LABEL "Stop Test",5 GOTO Stp_test
20 |

250 | CLEAR THE INTERNAL HP 8322 BUS

270 CLEAR BOO

280 |

280 | NOW READ THE TEST FREQUENCIES IN OMNE AT A TIME AND DO TEHE
300 ' SEQUENCE OF TESTS ON THEM

310 Ch=l

320 REPEAT

330 OUTPUT B00; "TESTS:FREQ? "EVAL$(ChL)
340 I_og=""
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410
430
430
440
450
4560
470
&80
480
800
510D
E20
530
B40Q
550
BE0
ETO
GHOD
B8O
800
610
B20
630
B40
B8O
660
B70
680
£30
ToO
Ti0
TI0
T30
740
760
Teo
70
TEO
T80
&00
810
20
B30
B40

350
380
310
380
380

400

T_ics=I_os[56;1]

IF (LEN(T_o$)>5T) THEN

ENTER B0D;I_o%

i SET THE VALUE OF THE RX FREQUENCY
Rr_feVAL(I_o$[4;12])

i SET THE VALUE OF THE TI FREQUENCY
Tr_fsVAL(I_o$[30:12])
L SET WEETHER TOD TEST THIS FREQUENCY

SET IF THIS IS A FRIME FREQUENCY

Prime$=]_of[58;1]

ELEE

hm*-ﬂ]’ll

END IF

IF T_it$="Y" THEN

IF TEIS FREQUENCY IS TO BE TESTED

FRINT TARIY(2,8),"RX FREQUENCY = " Rx_ 7

PRINT TABXY(2,7)."TXI FREQUENCY = " Tx_f

PRINT TABIY(2.B),"TEST THIZ FREQUENCY 7" .T_it%
Run_tswl

RUN TERDUGH THE SEQUENCE OF TEST3

FEPEAT
Done_t=0

ENTER IN THE TEST EEQUENCE

QUTPUT 800;"TESTS:SEQN? “&VAL$(Run_ts)
I_of=""

ENTER 800:I_o%

Tet=VAL(I_o%[4;2])

IF THIS TEST IS TO BE SKIPPED THEN SET THIS

IF 1 o8[7;1]="K" THEN Tst=-Tst
i IF THIS IS5 & PRIME FREQUENCY RUN THE TEST
IF Tstk<0 AND Prime$="T" THEN
! CALLS TEE SUEROUTINE MAME T(ABS(Tst))
T{ABS(Tst) ,Test_return)
IF (Test_return=1) THEN GOTD Test_error
Done_t=1
ERD IF
! IF THIS TEST IS TO BE DONE AND IS WNOT A PRIME FREQUENCY
IF Tet»D AND NOT Done_t THEN
! CALLS THE SUBROUTINE NAME T(ABS(Tet))
T(ABS(Tst) ,Test_return)
IF (Test_return=1) THEN GOTD Test_error
END IF
Run_ts=Run_ts+1

[INTIL Tart=0} OR Run_ta=51

END IF
Ch=Ch+1

UNTIL Ch=51 DR Tx_f=-1 OR Rx_f=-1

Stp_test:

CLEAR SCREEN
PRINT TABIY(2,10),"FIRISHED TESTING"
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8s0

aro

800

1010
1020
1030

1040
1050
1080
1070
1080
1050
1100
1110
1120
1130
1140
1150
1180
1170
1180
1130
1200
1210
1220
1230
1240
12560
1260

1280
1280
1300
1310
1320

GOTO Eod_program

880 Test_srror: !

CLEAR SCREEN

880 PRINT TABXY(2,10),"PROGRAM STOPPED, TEST ",ABS(Tst),"FAILED"
850 End_program: !

END

810 TO1:50R TO1(Test_return)

COM /I_of I ok

COM /Freq/ Rx_f . Tx_f

DIM Calling _name$[22] ,Modelf[22] ,Optionag[22]

TEST ROUTINE NUMBER 1

PRINT TABXY(2,12),"DOING TEST WIMBER 1 FOR FREQ ", Rx_f

i GET TEE PARAMETER 1 FOR THIS TEST
OUTPUT BOO;"TESTS:PARMT "RVALS(1)

1_of=n

ENTER BOD;I_of

I IF THERE IS NO PARAMETER THEN PAUSE
IF I_o%([1;5]="Error" TEEN
FRINT TABIY(2,14),"ERROR IN RECALLING THE PARAMETERS FOR

Test_return=i
END IF
Farm_1=VAL(T of)
I GET CONFIGUBRATION 1 INFO FOR THIS TEST
OUTPUT 800;"TESTS:CONFT “EVALS(1)
I*,n"llﬂ
ENTER 800;I_o%
Calling_name$=I_o%[4;21]
Model$=I_of[27;21]
Tladdr=VAL(TRIM$(I_o$[E0]})
Options§=I_o% [54]
! GET SPECIFICATION 1 FOR TEIS TEST
OUTPUT BOO:"TESTS:SPECT “EVALS(1)
I.of=""
ENTER BOO;I_o%
IF I_o%[1;5]="Exrrcr" THEN
FRINT TARIY(2,14),"ERROR IN RECALLING THE SPECIFICATIONS FOR TEST 1
Test_return=1
END IF
Lower_limit=VAL(TRIM$(I_o$[4]})
Upper_limit=VAL(TRIM$(I_o$[171))
Teat$=TRIMS(I_of[30])

SUHEEND
1370 TO2:EUE TO2(Test_return)

!

CoM fI_of I o%

COM /Freg/ Rx_f,Tx_I

TEST ROUTINE NTMEER 2

FRINT TABXY(2.13)."D0OING TEST WUMBER 2 FOR FREQ " Ry ¥

SUBEND
1330 T03:50B TO3(Test_return)
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1340 coM /I_ef I_of

1350 COM /Freg/ Rx_f.Tx £

1380 ' TEST ROUTINE NUMBER 3

1370 PRINT TABIY(2.14),"DOING TEST NUMBER 3 FOR FREQ " ,Re_?
1880 SUBEND

1350 T:SUB T(N,Test_return)

1400 ! CALL THE PASSED TEST NUMBER (N)

1410 SELECT N

1420 CASE 1

1430 TO1(Test _retura)
1440 CASE 2
1450 TOZ2(Test _return)
1480 CASE 3
1470 TO3(Test_return)

2380 CASE 45

2390 T49(Test_return)
2400 CASE 50

2610 TS0(Test_return)
2430 END SELECT

2430 SUBEND
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Program Listing Explanation

10: This first line must contain the name of the Library and the
program. This Is checked by the TESTS subsvstem when loading the

ProgTam.
130: Establish a common [_o8 string for the ENTER statements.

150: Establizsh common Rx_f and Tx_{ that can be used by the
subprograms (tests).

180: The Integer Test_return is used by the subprograms to
indicate the test ended with some error condition. The meaning of.
Test_return could be expanded to include the statas of the test (je
PASS/FAIL).

200: Clears the IBASIC Scree:.

210: Prints and indication that the Demo program is running,
240: Allows the User to stop the program using a softkey.
27T0: Clear the Internal Bus of the HP 2922G

310: Ch keeps track of which channel we are currently testing.
320: Now Repeat for all Frequencies:

330: Request all the channel values from the HP 8022G.

340: Lo® gets the string return.

370: The Ex frequency is pulled from the string.

390: The Tx frequency is pulled from the string.

410: T_it$ gets either & “Y™ or an “N™ depending on whether this
frequency is to be tested.

430: If 2 Prime chanpel has been specified then Prime$ gets a value
of “Y™.

490: I this frequency is to be tested:

500-520: Print out some information on the test about to be
parformed.

530: Run_ts holds the value of the test currently being ron.
550: Repeat for all Specified Tests:

§60: Done_t is initialized to not completed.

580 Get the Test specifier for the current Test.

590: Initialize Lo% to a null string.

600: I_o% holds the value of the return string.

§10: Tst now hold the value of the current test. This value is equal
1o the index of the Test Name in the Test selection list shown on the
Test Seqn screen.
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630: This tests whether this test is to be run for all chanpels. If not,
the valoe is still kept around but is made negative. This will be nsed
in later tests.

650: If the number of the test is indead negative but the channesl is
prime, then the test is done.

670: This calls a subroutine that maps 1he number of the test with
the subroutine that defines this test.

680: If there is an error, then the program stops and the error is
reporied.

690: Done.t is set to completed.
700: End this IF statement.

T20: I Tst is suppose to be done, and has not yet been done, then
now do it.

740: Again, This calls & subroutine that maps the number of the test
with the subroutine that defines this test.

750: If there is an error, then the program stops and the error is
reported.

T80: End this [F statement.

770: Increment the step for the Test index.

7B0: I there are no more steps specified, or if the number of tests
ran is 51, then leave the test seqn loop.

780: End the Tst [F statement.
EfD: Increment the Channel number.

£10: Stop stepping through the channels if the number of channels
reaches 51, or if the Receive or Transmit frequencies are specified at
-1.

£20: The goto location for the stop test softkey.

B30: Clear the screen

B40: Indicate that the test is finished.

830: Goto the end statement.

B60: The goto location if an error occurs in one of the subroutines.
BT0: Clear the screen.

820: Indicate that one of the tests have failed.

890: The goto for the end of the program.

900: End of the main program.

910: Subroutine T01-This corresponds with test #1. This subroutine
illustrates how to enter valoes from the Parameters, Configuration,
and Specification screens.
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820-930: Includes the common variables.

040: Dimension some variables that will be vsed to store values from
the configure screen.

960: Indicate that the first test iz now active.

980: Enter the value of the first Parameter. This is the value of the
first parameter on the Parameter Serean.

990: Initialize the [_of string.
1000: Enter the value.

1020-1050: If there is no defined parameter this string will catch the
error and return it to the main program.

1080: Get the information for the first instrument stored on the
configure screen.

1090: Initialize the Lof string.
1100: Enter the string.

1110: Calling._name$ now holds the string associated with the
Calling Name field on the configure screen.

1120: Model¥ now holds the string associated with the Model field on
the configure screen.

1130: Iladdr equals the value in the Addr field on the configure
SET@En.

1140: Options? now holds the string associated with the Options
field on the configure screen.

1160: Get the information for the first Specification listed on the
Specification system.

1170: Initialize the [of string to null.
1180: ENTER the Lo§ string.

1190-1220: If there is no specification defined for this specification
mumber, then an Error will appear in the I_of string. If this occurs,
stop the test and return the error to the main program.

1230: Set the lower limit from the value in the string.
1240: Set the upper limit from the value in the string.

1250: Set Test$ to whether *Upper”, “Lower”, “Both”, or “None” of
the specs are to be fested.

1260: End of this subroutine.

1270-1380: These are the second and third subroutines. They are
labeled T02 and TOR to correspond with the second and third test
routines defined on the Test Seqn screen.

1390-2430: SUB T maps the calls from the main program to the
correct subroutine. The mapping is quite simple, with the main
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program specifving which test to run and this subroutine calling the
correct snbroutine based on the SELECT statement.

Creating A Library And Defaull Procedure File

Onee the Code file has been created, an associated Library and
default Procedure file for the Code file can also be created.

Creating A Procedure File With No Library

If you do not want your program o use the different nser-interface
ecreens of the TESTS subsystem, you can create 3 Procedure from
vour Code file that does not have a Library associated with it. When
the test information is defined, [NO LIB] is selected for the Library
Name.

When creating a procedure to run withont a Library, the first line of
vour Code file must be an exclamation point followed by the Code
file name. For example, if your procedure is called ‘FM_TESTS’ the
first line of your Code file must be-

1 ! ML_TESTS
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Index

1

15kHz low pass filtes
AF Analyier, 438

2
<20Hz high pass filter
AF Analyrer, 438

3

300Hz hirgh pass filtar
AF Analyzes 4-38

200Hz low pass filter
AF Analyzer, 4-38

2kHz low pass filter
AF Analyzer 4-38

50Hz high pass filtes
AT Analyzer, 438

T
T80 ps de-emphasis filter, 4-37

80kHz low pass filter
AF Analyzer, 438

absolute radio frequency channel number, 4-10,
=11 4=16
absoute radio frequency channel number, 4-74
ac coupling
AT generator, 107
AC Level
AF analvzer, 433
Activated
iCell Configuration, 45
nctivated state of HP BF22G
settling time, T-157
nddress
external disk, 429
Address
Hop Control (RF Analvrer), 4-65
Hop Control (RE Generator), 4=68

adjacent cell, 416
adjacent timeslot pulse mods, 44
Adj Cell
Cell Control, 416
Adj TS
Bit Error Test, 4-4
Adjust Mode
Digital Demod, 4-44
AF analyrer input, 4-35
AF analyzer subavstem T-8
AF Anl In
AF Analyrer 4-35
AF Cat Gate
AF Analyzer, 4-38
AF Freq
AF Analyzer, 4-38
AF Frequency measurement
selection, 4-36
AF penerator, 4-107
AF geperator subsystemn, 7-11
AGC
RF analyzer, 4-108
AGC Mode
RF Apalyzer, 4108
ALFS, 4-8
AM input
conmector, §-12
AM Mod
AF Apalyzer, 4-35
Ampll—12
DSP Analyzer (Ampl Main View), 4-47
amplitude
pegative peak, 4-48
positive peak, 4-48
RF generaior, 4-5, 410, 4-16
Amplitude
AF Geperator, 4107
Bit Error Test, 4-5, 4-10, 418
W Meas, 4-41
DSP Analyzer (Ampl Fall View), 454
DSP Analyzer {Ampl Main View), 447
DSF Anaiyzer (Ampl Mid View], 452
DEP Apalyzer {Ampl Rise View), 450
DSP Analvzer {PhaseMain View), 4-58
Fast TX Camnier Power, 452
Oatput KF Spectram (Main View), 452

Index-1

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Cutput RF Spectrum (Trace View), 4-95

Pulse On/Off Ratio (Fall View), 4-104
Pulse Opn/Off Ratio (Main View), 456
Pulse On/Off Ratio (Rise View), 101
RF Analyzer, 4108
RE Generator, 4-111

Spectrom Anpalvzsr (RF Gern Controls), 4-118

amplitude measurement, 3-33, 2-35, 2-3%
analog meter, 55
analyzing GSM signal, 2-17
Angack, 10-6
ANS] Terminal, Configuring, 10-8
ARFCN, 411
Cell Configuration, 4-10
Cell Contral, 4-16
Measurement Sync, 474
arming, 4-45
digital demodulation, 4-83
arming measdrersents
settling time, 7-158
Atten Hold
Bit Error Test, 4-5
RF Generatar, 4-111
audio frequency commands
measure subsystem, T-51
asudio frequency generatar, 4-107
Audio In
AF Analyzer, 4-35
Audio In Lo
AF Analyzer, 4-36
audio input
floating, 4-36
grounded, 4-36
Audia Out
AF Analyzer, 435
andio speech configurations

Bit Error Test, 4-5
auts all

range hold, 4-32
automatie gain control

RF analyger, 4-108
sutomatic level control

w-hh 4-40
Auto/Norm

Dscillogcope (Trigger Controls), 4-58
Aux BCCH

Cell Configuration, 411
Aux RF la

Configurs, 4-28
Aux RF Qut

Configure, 4-29

average transmitied power, 431, +53; 455

averaging

Index-2

measurements, 52
Avg TX Pwr

DEP Analyzer (Ampl Mid View), 4-53, 4-55

DEP Anslyeer (Ampl Rise View), 4-51

BA
Cell Coafiguration, 411

up

memory card files, 10-23
bad syoc message, 53
Bad Svaw

Cell Control, 417
bass station allocation, 411
base station identity code, &15

replasing on memory cards, 10-24

warning, 10-24
battery holder, 10-24
band rate 4-33

EMMI, &-3
BCC

Cell Configuration, 4-12
BE Count

Bit Error Test, 45
Beeper

Configure, 4-29
beeper loud, 4-29

measnre subsystem, T-54
bit errer test subsystem, 7-12
Bits Teated
Bit Error Test, 4.5
Bits to Test
Bit Error Test, 4-8
brighines
sereen. See intensity, Configure
Burst Length
Measurement Sync, 474
Burst Number
Measurement Syoc, 4-T5
Burst Sel
Digital Demod, 4-44
Measurement Sync, 4-72
burst selection
measarement synchronizabion, 473
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hurst type
FCH, 445
channel, 4-45
RACH, 4-45
SCH, 4-45
training sequence codes, 4-45
TSC (digital demodulation), 4-45
weer defined, 4-45
Burst Type
Digital Demad, 4-45
Measurement Syne, 4-75, 4-T8
Burst Used
Measurement Syne, 4-T8

c

CA
Cell Confiruration, 412
Calibrate
Output RF Spestrum [Main View), 4-83
Pulse On/Off Ratie (Main View), 490
eall eount
reset, 4-33
call counts
frame errors, 4-18
pages, 4-21
RACHs, 4-22
Caller
Cell Comtral, 4-17
calls
originating and receiving, 2-11
Call Status

Cell Control, 4-17
camp on, 2-5

programming examphs, T-114
CATTIEr POWEr

meassuring, 2-85, 2-38
carmer power measurement, 2-33
cell allocation, 4-12
cell configuration subsystem, 7-13
call control subsystem, 7-17
Center Frag

Spectrum Anslvaer {Main Cootrols), 4116
Center Freq (Marker To)

Specirum Apalyzer (Marker Controls), 4120
center frequency

spectrum apalveer, #1156, 4130
Clear Log

Lugging, 472
Clear to End

Hop Control (RF Generator), 4-69
Clear To End

Hop Control (EF Apalvaer), 4-65
clock input

conoector, 6-3
dlock mput selection, 4-11

elack autpot
connector, 6-3
dlosed-loap AGC
RF analyzer 4-108
Code filss, 10-2
Code Files, 10-38
eolour code, 4-12
command lins, 10-14
EOMITERALE
far the Output Heading field, 10-32
communication failure message, §-1
completed bits tesied
Bit Error Tesi, 4-5
condensing cormmand statemests, 7-3
CONFIGURE, 104
CONFIGURE Scresn
Aux RF Qut, 420
copfigure subsysiem, 7-26
Copnect
Cell Control, 418
connectars
10 MHz outpat, §-12
13 MHz cutput, 6-12
AMIN, &-12
AM imput, 6-12
AM/Speech input, &5
audic imput (bigh), &5
audic input (low), 6-5
suadic cutpat, 67
AUX IF IN, 613
anxliary RF input, 6-1
anxliary RF cutput, 62
clock, 6-3
clock cutput, 62
data input foutpat, 6-6
data output, -4
EMMI bus, 6-13
FM cutput, 64
HP-1B, 6-15
LO IN, 6-16
LO OUT, 616
monitor, 6-7
MONITOR OUT, 6-16.1
opt 001 reference cutpur, 6-16.1
oacilloacope input, 6-9
PCN Interface, £-16.2
protocol interface 6-16.2
pulse modulation, 6-8
pulss sutput, &7
reference input, 6-15.2
referencs sutput, 8-18.1
RF input/output, 6-8
serinl part, 6-16.3
speech, 8-7
system bus, 8-18.3

Index-3
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trigger input, 6-3
valid data, 610
video output, §-16.3
Control
Fast TX Carrver Powar, 463
RF Analyzer, £-109
Contrel Ch
Cell Config, 412
control chaonel, 4-12
Control mode, 430
Coutrols
Oecilloscope, 4-86
Epn-r-;_n;; Apzlyzer [Awabary Controls),
Spectrum Apalyrer (Main Controls), 4115
Spectrum Analyeer [Marker Contrels), 4120
Spectrum Analyzer (RF Gen Controls), 4-118
Cont,/Single
Oscilloscope (Trigger Contrels), 4-88
COPY.PL program, 10-21
COFY_PL program
how to run, 10-23
country code, 414, 15
Coupling
AF Geperator, 4-107
Creating A Library, 10-46
Creating A Procedure, 10-46
CRT
for showing test results, 10-32
CW commands
measure subsystem, T-61
CW Freg
CW Meas, 442

CW Meas, 442

CW Power

CW Meas, 4-42
CW subsystem, 7-32
evclie-redundancy-check, 4-6

o
dats bits, 4-56
data bits measurement, 2-33, 2-47
Daia Collection, 10-37
record stze, 10-37
dats input selection, 411
Dats Length, 10-6
Configurs, 4-20
Date
Configure, 4-20
DC AM
RF Gensrator, 4111, 4112
de coupling
AF generator, 4-107
DC Level

Index-4

input attenustion, 4-123
De-Emp Gain

AF Analyzer, 437
De- A

AF Analyzer, 4-37
de-emphasis filter

setling gain, 4-37

Hep Centrel (RF Analyzer), 4-60
Hop Centrel (RF Generator), 4-50
demnodulation, 2-58
digital, 2-32, 2-34
detector
average peak hold, 437
maximum peak, 437
masimum peak bold, 437
negative peak, 437
negative peak hold, 437
peak average, 437
positive peak, 4-37
pesitive peak hold, 437
rms, 437
Detector
AF Azalvzer, 4-37
detector selection, 4-37
device programmer, 1023
digital demodulation, 2-32, 2-34, 2-39, 444,
445
armung, 445, 4-63
burst selection, 4-44
burst type, 4-45
trigger source, 4-46
digital demodulation subsystem, 7-33
digital sigual processing, 4-47
discontinuous transmission, 4-19
disk addres, 4-29
display subsyetem, 7-34
Ditstn
AF Analyzes, 437
distortion measursmant
selection, 4-37
D& Open Cal
RF Analyzer, 4-109
Dowgload A Program, 10-9
download code files, 10-23
DRX
Cell Comtrol, 4-19
DSP Analyzer
Ampl Main, 4-47
DS anslyier comrnands
measure subsystemn 7-62
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DSF analyzer msasurement

programming example, 7-151
DSP analyzer sabsystem, 7-37
DTX

Cell Cemtrel, 419

who, 430
Echo Delay
Cell Control, 4-19
slecirical man machine interface, 5-1
e
EMMI, B-1
baud rate, 8-3, 54
dats B4
reset, §-3
gtatus event, 50
timsout mobile station response, 86
timeout mobile station XON, 87
ending & call
programming example, 7-128
settling time, '{vH-T

Fall Pes
Pulse On/Off Ratio (Fall View), 4-104
Pulse On/Off Ratio (Main View), 489
fast tranemitter carrier power measurement,
2-33, -39
fast TX carrier power
measure subsystem 7-71
trigger source, 464
File Descriptions, 10-38
Filter 1
AF Analyzer 438
Filter 2
AF Asmalyzer, 438
Firmwars
Configure, 428
firmware revinion date 4-20
Firat kit
Measurement Svne, 478
First Bit

DSF Analyzer (Data Bits), 4-56
Flatness

DSF Amalyzer (Ampl Main View), 448
Flush Log

Logging, 472
FM Demeod
AT Analyzer, 433
FM etror message, 5-3
FM Errors
DSP Analyzer (Data Bits), 4-56
Measurement Sync, 476
form feed
for test results printout, 10-37
frame erasare, 48
frame errors
call counts, 4-18
Frame Errors
Cell Cemtrol, 4-18

Freq
Sp-ur;:; Analyser (Auxiliary Contrals),
Spectrum Analyesr (Main Cemtrols), 4-1148
heqw Analyzer (Marker Contrals), 4-120

Output RF Spectrum (Main View), 4-03, 4-08
frequency

CW, 442

Spectrum Analyser (RF Gen Controls), 4-118
Frequency

AF Generator, 4-107

CW Maas, 4-43

Hop Control (RF Analyzer), 4-87

Hop Control (RF Generator), 70

RF Analyzer, 4-108

RF Generator, 4-112

Spectrum Analyzer (RF Gen Controls), 4-119
frequency analyzer test, 3-8
frequency correction burst, 4-45
frequency error

contiouous wave, 4-47
Frequency Error

DSF Apalyver (PhassMain View), 4-58
frequency error messuremsnt, 2-33, 2-43
frequency geoeralor test, 3-§
frequency, non-hopped

CW Meas, 4-43
frequency offsel

cutput BF epectrum, 4-83, 486

spectrum aualyser, 4116
frequency span

spectrum analyier, 4117
fuse, 1-4
FW Reviion

Configure, 4-29
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sigoal generator, 3-5
GSM 11.10 Aspeci 111, B-1
GEMB00

input sttenuaticn, 4173
GSM signal

analysis, 2-17
GSM signal requirements, 2-26

Hop Meas Freg
RF Analyzer, 4-109

Hop Mode
Hop Coutrol (RF Analyser), 4-88
Hop Control (RF Gensrator), 4-69
RF Analyser, 4109
RF Geperator, $¢-112

Hop Offset
CW Meas, 443

Index-&

RF Apalywer, 4-108
Spectrum Analyzer {Main Controls), 4-116
hop source, 4-67, 4-T1
bep table, 465, 4-68
clearing, 4-65, 4-69
Hop Trg
Hop Control (RF Analyzer), 568
Hop Coatrol (RF Generator), 4-60
RF Analvzer, 4-110
RF Generator, 4-112
bop trigger
urming, 4-66, 4-69
HP Advancelink, 10-6
HP-IB
address, 10-37
EMMI subsysiem, 5-3
instruments on the *700" bus, 10-37
status subsystem, §-2
HF-1BE address, 3-3
selecting, 4-30
HP-1B Adrs, 10-4

gEparator, 7-3

square bracketa, 7.2

SLTinE entries, T-2

units of measnre, 7-3

variable choiesa, 7.3

vertical bar, 7-2
HP-1B command syntax, 10-3
HP-IB connector, 6-17, 6-30

pin oumber overview, 617, 6-30
HP-1E Mode, Comtrol, 10-3
HP-1B Mode, TalkkListen, 10-3
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HP-IB port, 10-4

HP-IB printer, 10-32

HP-IB program examples, 7-113
HP-IB programming, 7-1

IBASIC computer
initinlizing memmary cards, 10-21
to eonfigare external instruments, 10-37
IBASIC computer
may be programmed, 10-28
IBASIC Echo, 10-8, 10-8
Configure, 4-30
IBASIC programming-laaguage code, 10-79
IBASIC programs
file siructures, 10-29
HF 11807A; 10-20
user written, 10-29
IEEE 4882 comunon commands, 7-46
IF input
suxiliary connector, 6-13

loput Atten

Spectrum Analvzer (Awdliary Controls),

+1

input attenuation

DCS1EDD radio, 4-123

GEMO00 radio, 4-123
input attenuator

spectrum analyzer, 4123
Input Gain

AF Analyzer, 438
Imasrt

Hop Control (RF Analyzer), 4-64

Hop Control (RF Generatar), 4-T0
installation

overview, 1-2
installing software 3-2
inst Echo, 10-8, 10-8

Configure, 4-30
instrument setup

recall, 5-8

save, b-B
Intensity

Configure, 4-30
interfacing techniques, 10-39
internal control bus, 10-3

K

keys, 51
assign, §-2
BYETALE, &2
cancel, 3-2
cell coofiguration screen, 5-2
cell comirol screen, 5-2
end call, 53
G, &=10
G2, =10
3, 310
global (G1, G2, G3), 52
high limit, 53
bold, 53
HP-1D address, 52
increment, 53
L1, &8
L2, &0
local (L1, L2), 5-2
low fmit, 5-4

Index-7
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Signal Generatar, 54

Libeary files, 10-2

Libzary Files, 10-38

Lirmit
Call Contral, 419

line valtage, 1-4

Loading A Program, 10-8

loeal keys, B-0

losation ares eode, 4-13

location ares identification, 4-14

logging subsysterr, 749

Lag/Pause
Logging, 4-73

LO input
eonnector, 8-18

Loophack
Bit Errar Test, 4-6
Cell Control, 4-19

loopback functions
settling time, 7-158

Loop Delay Speech Frames
Bit Ersor Test, 47

LD sutput
eonnector, B-18

low level message 8-3

low limit
setting, 54
turn off, 5-4

Ll
Oscilloscope (Main Controls), 4-86
Oscilloscope (Marker Controls), 4-80
Cecilloscope (Togger Controls), 4-85
Output RF Spectrum [Trace View), 4-06
Pulss On/Off Ratio (Fall Yiew), 4105
Pulse On/Off Ratio (Hise View), 4-101
Spectrum Analyzer (Auwnbary Controls),

4+123

Spectrum Analyzer (Main Controls), 4116
Spectrum Analyser (Marker Controls), 4-120
Spectram Analyzer (RF Gen Controls), 4119

MAL

Cell Configuration, 4-13

Cell Contrel, 4-19
MA2Z

Cell Configuration, 4-13
MAIO!

Cell Configuration, 4-14
MAIOZ2

Cell Configuration, 4-14
man machine interface, B-1
Maruaal

Bit Error Test, 4-7
Marker

Index-8

DSP Analyzer (Ampl Fall View), 4-54

DSP Analyzer (Ampl Mid View), 4-52

DSP Analyzer (Ampl Rise View), 4-50
Marker Pos

DSP Analyzer (Ampl Fall View), 464

DSP Analyzer (Ampl Mid View), 452

DSP Analyvzer (Ampl Rise View), 4-50

DSP Analyzer (Phase Err View), 4-80

Cutput RF Spectram (Trace View), 498
MarkerPos

Pulse On/Off Ratio (Fall View), 4105

Pulse On/Of Ratio (Rise View), 4-102
marker position, 452, 454

DSP Analyzer, 4-80

pulse on/off ratio, 4-102, 4-105
Marker To Paak+

Oezilloscope (Marker Controls), 4-890
Marker To Peak-

Oecilloscope (Marker Controls), 4-90
Marker To, Refl Level

Spectrum Analyzer (Marker Controks), 4121
Mask

DSP Analyser {Ampl Ris= View), 4-51, 4-53,

4-55

MCC
Cell Config, 4-14
Meas Cntl
Bit Error Test, 4-8
Mens Mode
Output RF Spectrum (Trace View), 4-06
Meas Num
Bit Error Test, 4-T
Meas Hesst
AF Analyzer, 4-39
Configure, 430
Oscilloscope (Main Controls), 4-87
Oscilloscopes (Marker Controls), 4-81
Oscilloscops (Trigger Controls), 4-80
Spectrum Analyser (Auxiliary Cootrols),
4-174
Spectrum Anslyser [Main Controls), 4-116
Spectrum Analyser (Marker Controls), 4121
Spectrum Analyzer (RF Gen Controls), 4119
Measuremeni
Bit Error Test, 4-7
measuremsnt averaging, 5-1
measurement control, 4-8
measurement setup, 2-27
Measurement Summary
DSP Analyzer (Ampl Main View), 4-48
measurement sunumary message, 9-1
measuremnent synchronization, 4-74
mezsurement syachronization subsysiem, T-83
measure subsystem, 7-50
memory cards
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backing up programs, 10-23 settling time, 7-158

batteries, 10-24
COPY_PL program, 10-23 N
imitinlizing, 10-11 KCC
inserting and removing, 10-19 Cell Configuration, 4-15
SBAM and OFT part numbers, 10-20 Next
write-protect switch, 10-22 Bop Control (RF Analyses), 4-88
messages, §-1 Hop Control (RF Generator), 4-T0
bad sync, 8-3 Next Peak (Marker To)
Communication Failures, 8-1 Specirum Apalyser {Marker Controls), 4-121
FM erroc, B-3 B0 erTor message, §-3
level late, 93 Norm
level short, 8-3 Cell Contrel, 4-11
low level, 8-3 pormal burst, 4-45
mu-.rn::l. summary, 8-2 Noteh Gain
Do erTor, AF Analyzer, 439
Pmtm] ETTOTS, H
RF overload, 8-3 o
short burst, 83 Of, 4-8
sync status, 83 Offs=t
Midambils Configure, 4-30
Measurement Sync, 417 One-Time Programmable
Midamble Start Bit Position OTP memory cards, 10-20
Measurement Svnc, 477 Cg UUT Failure
MM contigue or stop, 10-30
lﬂicgl Centrol, 420 Open/Auto DAC Value
prA i RF Mi'ﬁ?' +110
mobile allocation index offset 1, 4-14 RF analyser, 4108
mobile allscation index offset 2, 4-14 open loop AGC libration
mobile allscation sumber, 4-19 RF apalyser, 4-109
mobile allocation sumber 1, 4-13 operating enviromment, 1-§
mobile allocation mumber 2, 4-13 Opt 001 Ref Out, 430
mobile country code, 4-14 options, 1-6
mobile network code, 414 originating a call
mobile station camp oo programming exsmple, 7-118, 7-121
programming example, 7-114 setthng time, 7-157
mabile statias commmands originating calls, 3-11
measure subsystem, 7-59 vecilloscope, 4-26
mobils station information, 4-B2 arming, 4-88
mobile station origninated call measurement poiut, 4-39
programming example, 7-121 triggering, 488
mobile station timing errar, 4-22 trigger level, 4-89
mobility management, 4-20 wicilloscope commands
Mode measure subsystem, 7-T4
Cell Contral, 4-20 ostilloscope subsystem, 7-87
Configure, 4‘” escilloscope test, 3-7
Output RF Spectrum (Main View), 4-93 Outpat Destination
Mode field, 10-4 CRT or Printer, 10-32
modulation Outpat Heading comments, 10-32
output RF spectrum power, 4-93, 496 Output Resualts
manior output All or Failures, 10-31
connsctor, 6-18.1 Output RF Spectrum
M5 information sybaystemn, 7-81 Cutput RF Spectrum (Main View), 493
MS TX power level ontput BF spectrum commands

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



mesdure sobsyvitem, 1-T2
output RF spectrum messurement, 2-34, 2-35
output KF spectrum subsystem, 7-91
OutRFSpec

Qutput RF Spectrum (Trace View), 4-97

pages
call counts, 4-21
Pages
Cell Control, 4-21
Paging
Cell Contral, 4-21
parameters
enter into Test Execotive, 10-36
Parity, 10-6
Configure, £-31
Fass Filter
Logging, 473
FCN interfzce
connector, G-16.2
peak detector
with de-emphasis, 4-39
Peak (Marker To)
Spectrum Analyzer {Macker Controls), 4-121
Peak Phase Error
DSF Analyzer (PhaseMain View), 4-50
peak transmutted powes, 448
peak transmitter catrier power measurement,
2.33, 235
performance tests, 3-1
performance test softwars, 3-2
performance vearification, 3-1
phase error, 4-60
phase error measurement, 2-33, 2-43
Fk Det To
AF Analyzer, 439
Fk TX Pwr
DSP Analyser (Ampl Main View), 448
Fls Demod
AF Analyzer, 4-35
Folamity
DSF Analyzer (Data Bits), 4-57
POnCEall
Pulse On/Off Ratio (Fall View), 4-105
POnOffRis=
Pulse On/Off Ratio (Rise View), 4102
Positics
Dacilloseope (Marker Controls), 4-91
Spectrum Asnalyzes (Marker Controls), 4-121
Pos/Neg _
Dacilloscope (Trigger Contrals), 4-89
power
coplinwons wave, 442
power cord, 1-4

Index-10

power measurement, 2-35, 2-39
power meter
seroing, 4-43, 4-49, 4-64
power supply
configure to HP-1B, 10-37
ppm, 47
FRBS, 4171
PRBS Patirn, 421
preset (*RST)
settlng time, 7-158
Pre-Trig
ﬁt_ﬂ.:dllmw (Trigger Controls), 4-88
Configure, 4-31
print address
salecting, 4-31
Frint Adrs, 10-4
Configure, 4-31
priter
coafigure to HP-1B, 10-37

for showing test results, 10-32
options, 10-37
K5-232 or HP-IB, 10-32
printouts
fior the test results, 10-31
Print Title
Coufigure, 4-31
Print To, 10-4
Configure, 4-31
problem solving, 2-63
Procedure files, 10-2
Procedure Files, 10-26
Program Development Tools disk, 10-14
Program Exampls, 10-38
program examples, 7-113
PROGram [nterface Commands, 10-14
Programrming
HP-IB, 7-1
programming sxample
bit error test, T-132
DSP apalyzer measorement, 7-151
ending a call, 7-128
HP BE22C originsted call, 7-118
mobile station camp on, 7-114
mobile station originated call, 7-121
pulse onfoff, 7-146
programiming techniques, 10-29
programs
IBASIC file structures, 10-29
user written or HP 118074, 10-29
program status
run indicators, 10-29
Frogram Structure, 10-38
protocal srror messages, 94
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protocol interface, 6-16.2
Feoudo-Random Bit Sequence, 4-21

RF agalyzesr, 3-8
pulse mwasorement, 2-34, 2-51
pulse modulation
RF genesator, 4-113
pulse modulation test, 35
Pulse On/Of Fall
Fulse Ouo/Of Ratio (Main View), 4-08
pulse on/ofl nessurement
programuning example; 7-144
pulse on/off ratio, 4-88
pulse on/off ratio commands
measure sabsysbem, 7-T6
pulse onoff ratio measurement, 2-34, 2-51
pulss onSoff ratio subsvstem, 7-82
Pulse On/Off Rise
Pulse Op/Off Ratic (Main View), 499

Q

QUETy Misssuremments

settling time, 7-158

RACH=
eall eounts, 4-22
Cell Contral, 4-22

radio fraquancy analyzer, 4108 TR

radio frequency generator; 4111
radio specifications, J;l'.h-.'!.ﬁ- ;
radio teats

reduce testing time, 10-34

selecting, 10-33
ramping

outpot H.Flper_trumpm ﬂ—ﬂ :d-Eﬁ 5
Range Hold

Configure, 4-32 b o g
Eev Pace, 10-8 5L

Configure, 4-32 '
read-only setting i ;

oo the memory card, lﬂ-:'ﬂ
read-write selling b il

ou khe memory card, IMI o
recelve pacing

setiing, 4-32 . '
anh'ﬂmel Facnog, 10-6
receiving calls, 2-11
record size

for data collection, 10-37.
reference Ll L L
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satting, 5T
Referance
Bit Error Test, 47
Configure, 4-32
reference iovel
RF input, 4-118, 4-121, 4-13¢
RF laput, 4117
RF output, 4-119
roference oscillator calibration
settling time, 7-158
reference cutput
optico 001, 4-30
Ref Level
Specirum Analyzer [Awsliary Cootrols),
4124
Specirum Analyzer (Main Controls), 4-117
Spectrum Analyrer (Marker Controls), 4-121
Spectrum Analyzer (RF Gen Controls), 4-118
Ref Level (Marker Tc)
Spectrum Analyzer (Macker Controls), 4121
Relative M5 Timing Ezr
Cell Control, 4-22
ResAlIFS, 48
Tesat
call count, 4-23
measurement, 430, 4-87, 480
SACCH Meas, 423
Reset
Cell Central, 4-23
Oscilloscope (Trigger Controls), 488
Feset Address
Hop Control (RF Generator), 470
FReset Adse
Hop Contral (RF Analyzer), 486,
ResTypel, 48 .
ResTypelA, 4-8
ResTypelB, 4-8
ResTypell, 4-6
RF apalyrsr, 4-108
RF analyzer subaystem 7-04
RF Aal Ampl Contral
Cell Contrel, 4-23
RF Cnt Gate
CW Meas, 4-43
RF generatar, 4111
amplitade, 4-5, 4-10, 4-18
RF generator subsystem, 7-96
RFCen Vaolts
Configure, 4-32
RF In/Out
Configure, 4-33
RF Input
CW Meas, 4-43
RF Analyser, 4-110

Indux-11
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=124
RF Level Offsst
Configure, 4-33
RF Qutput
RF Gensrator, 4113 .
Spectrum Analyzer (RF Gen Controls), 4118
BF ovrload message 3-3
RF spectrum measurement, 2-34, 2-55
Rise Pos
Pulse Om /O Ratio (Main View), 4-99
Fulze On/Of Ratic (Rise View), 4-102
EJ-11/R5-232 adepter, 10-5
RMS Phase Error
DSP Anelyzer (PhaszeMain View), 4-50
RS-237 printer, 10-32
RE-231 Serial port, 10-4
*RET
settling ehime, 7-158
Run Mode
Continuous or Single Step, 10-31

running tests, 317

top
Meas Cntl, 4-8
Run Test, 10-13

SACCH Meas
Cell Control, 424
Save Programs On Memory Cards, 10-9
seope. See oscilloscope
Scope In
AF Analyzer, 435

Scope Lvl -.-.'!.

Cacilloscope (Trigger Controls), 480
AF Analyzer, £39
SCTEARE .
AF Analyser, £.35 , -
Bit Error Test, 44—
Cell Configuration, 4-9 .
Cell Cantral, 4-18
Configure, 438 i
CW Meas, 4-41 -
Digital Demod, 4-44
DSP Amalyzer, 4-47 ' %
DSP Apalyser:Aampl Fall, 454
DEP Analyzer:Ampl Mid, 4-52
DSP Analyzer:Ampl Rise, 4-50
DSP Analyzer:Data Bits, 4-56
DSP AnalyserPhase Err, 4-60
DEFP AnalyzerPhaseMain, 4-58
Fast TX Carrier Power, 4-62 11

Hop Control (RF Analyzer), 485 Lol

Hop Control (RF Generator), 468

| Indexs32

Logging, 72

Messurement Sync, 474

Message, 4-51

M5 Infermation [ Signaling, 4-82

Oucilloscope, Main Controls, £-86

Oscilloseope (Marker Controls), 4-90

Oscilloseope, Trigger Controls, 4-88

Output BF Spectrum [ Main View), 4-82

Cutput RF Spectruom [ Trace View), 458

Palse On/Of Ratis (Fall View), 4-104

Pulse On/Off Ratio (Main View), 4-08

Pulse On/Off Ratio (Rise View), 4-101

RF Generator [ BT Analyzer (AF Gen),
4107

ﬂﬂm;unrf RF Analyzer (RF Analyzer),
41

RF Ganesator [ RF Analyser (RF Gen),
4111

Bervics, 4-114

Ep:er;;hluw {Auxiliary Controls),

Spestrumm Analvser (Main Contrels), 4-115

Spectrum Analyzer (Marker Controls), 4-120
Epectrumm Analyzer (RF Gen Controls), 4-118
SD/M, 412
SD/s, 4-12
Senial Baud, 10-8
Configure, 4-33
Serial In
Configure, 4-84
Serial In Field, 10-6
serial imput port
control, 434 |
serial mterface
pin pumbers, 6-16.3
Serial Port, 10-5
Serial Port Connections, 10-5
serial word length, 4-20
Service
Configurs, 4-34
sarving cell, 4-15
Settable .
CallConfiguration, 415
settable state of HP 89220
settling time, 7-157
setting high Nt 5-3
setting low Limit, 54
setting reference, 57

AF Analyzer, 440

Hop Contral (RF Analvzer), 4-67

Hop Control (RF Generator), 4-70
ing time

actived stabe of HP 8922G,T-157

arming messarements, T-158
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beiween HP-IB commands, 7-158 -
between IBASIC commands, T-158 4 5

bit emor test, 7-156 B SRR
chazging audio spesch mnﬁrunﬁbﬂr'?-'lﬂ
ending a call, 7-157 .~

IME] request, T-150 :
Ioopback functicns, 7-168 - el
M35 TX power level, setting, T-158 - 7=
origioatiog & call, 7-157 l'.. ik
pres=t (*HST), 7-158 CAR

query messurements, ¥-158- wand
reference oecillator calibraticn, 7-158° -
settable state of HP 892G, 7-167 -~/ 17
TMSI reallocation, 7-158 i

=t up -r...-,-.;-.l L
measurnsnt, 2-17

ShortBurst message, 3-3

signaling, 482 ' '

Hop Contral (RF Analyzer), 4-67
Hop Contrel (RF Gererater), 471

Span
Spectrum Analyzer (Main Contrals), 4117

ﬁ,m 3 Ladif. o
volume captrol, 4-40 - 3
Speaker ALC, 4-40 ; s ra
E'Fﬂhvd == il X g = P Fama S
AFAmlpur{-m g B

led = aid .._'
enter inte Test Exesative, lﬂr-E'E Lan gy
spectral purity test, 1-4 Lferanjus
calibrating, 4-83, 488" 1" Wi M.
:pnﬂrumanalmmmd& [ sl gpnsas
measune subsysiem, 7-80 . 7 o fun ,=: RETT
spectrum analyzer subsystem, 7-898. £
gpectrum analyzer fest, 3-8 ¢ e T
Spesch .
Cell Contral, 4-25 e, o
speech configuration: v ool T
settling time, 7-158-« o2 77
Specch Gain
Cell Control, 4-24
SRAM memory cards © ursmas,

=
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contain a battery, 10-23 .
initialimng, 10-21 :
write protection, 10-22
Stale
Digital Demod, 4-45
Fast TX Casrier Power, 4-63
Static Random-Access Memory
SRAM memuory cards, 10=20
Stalus
Digital Demod, 4-45, 478
status subsystem, 7-101 .
Stop Length, 10-6 ' ety
Configure, 434 S LT
sweep Lime T 5y
oecilloscope, ¢-E7
dWep trgger
arming, 489
svochropization burst, 445
syachronization srvors
digital demodulation, 4-45
DSP Analyzer, 448, H:I.-:,I-H 435 td-ﬁ?
4549, 461 ik
measurernent synchrenization, 479 ©0sa
output RF spectram, 4-04 !
Crutput RF Spectrum (Trace View), -II—EIT il
pitlse on/off ratio, 4-100, 4102, 4105 s
synchronization mode
measurement synchronization, 478" .
Evne Mads ¥
Measuremnent Syne, 478
Evne Pattern Start Position
Measurernent Syne, 4-77, 478
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Artisan Technology Group is an independent supplier of quality pre-owned equipment
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commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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