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SECTION 1 GENERAL

SECTION 1
GENERAL

This section outlines the Remote Control functions of the MT8801B Radio Communication Analyzer.
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SECTION 1 GENERAL

1.1 General Description

The MT8801B Radio Communication Analyzer, when combined with an external controller, can automate your
measurement system. For this purpose, the MT8801B is equipped with an RS-232C interface port and a GPIB interface
bus (IEEE Std 488.2-1987) as a standard featore. ‘

1.2 Remote Control Functions

The Remeoie Conirol funciions of the MT8831B are as follows:

(1Y Conrrols all functions except the powér switch, floppy disk unloading , and some keys including the [Local] key

(2) Reads out all setting conditions

(3) Sets the RS-232C interface conditions and GPIB address from the panel

{(4) Executes interrupts and serial polling

These functions enable to configure the antomatic measurement system when the MT8801B is combined with a personat
computer and other measuring instrumenis

1.3 Example of System Configuration Using RS-232C/GPIB
(1) Control by the host computer (1)

Host computer ' MT8801B
Radio Communication Anafyzer
f ] |

o OI

DUT

R&-232C/GPIB RF

Printer

(2) Control by the host computer (2)

Host computer ' : MTB801B
Radio Communication Analyzer

O

RS-232C/GPIB AF

ouT

Spectrum anaiyzer
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SECTION 1 GENERAL

1.4 RS-232C Specifeations

The RS-232C specifications of the MT8801B are shown in the table below.

ltem

Specification

Function
Communication system
Communication contro
Baud rate

Data bits

Parity

Start bit

Stop bit

Connector

Control from an external controller (except power switch)
Asynchronous (start-stop method), half-duplex
X-ON/OFF contro!

1200, 2400, 4800, 9600 bps

7 bits, § bits

Qdd, Even, None

1 bit

1 bit, 2 bits

D-sub 9 pins, female

1-4
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SECTION 1 GENERAL

1.5 GPIB Specifications

The GPIB of the MT8801B provides the IEEE488.1 interface function subsets listed in the table below.

GPIB Interface Functions

Code Interface function

All source handshake functions are provided.
Synchronizes the timing of data transmission.

All acceptor handshake functions are provided.
Synchronizes the timing for receiving data.

Synchronizes the timing for receiving data.
The serial poll function is provided.

T6 The talk-only function is not provided.

The talker can be canceled by MLA.

Basic listener functions are provided.
L4 The listen-only function is not provided.
The listener can be canceled by MTA.

SE1 All service request and status byte functions are provided.

Alf remote/local functions are provided.

RL1 The local lockout function is provided.
PPO Paralle! poll functions are not providéd.
DC1 All devicé clear functions are provided.
o1 ‘The device trigger function isr provided.
ca Controller functions are not provided,

T
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SECTION 2 DEVICE MESSAGES

SECTION 2
DEVICE MESSAGES

This section outlines and lists the device messages of the MT8801B.
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SECTION 2 DEVICE MESSAGES

2.1 General Description

A device message is a data message transmitted between the controller and device via the system interface. Device
messages are classified into program messages and response messages.

A program message is an ASCII data message transferred from the controller to the device. Program messages are
classified into program commands and program queries.

Program. commands are classified into device-specific commands used exclusively to control the MT8801B, and
IEEE488.2 common commands. [EFE488.2 common commands are also used for other measuring instruments
corforming to IEEE488.2 connected to the bus.

A program query is a command used io obtain a response message from the device. It is transferred from the controller to
the device in advance, then the controller receives the response message from the device.

(]
(=9
@
o}
b}

A response message is an ASCII data message transferred from th

* Program command
— ¢ Program query
— « |EEE488.2 common command

Program message :>

Controller

Device

* Status message

*— e+ Response message

Program messages and response messages may have a suffix (units) at the end of the numeric data,



SECTION 2 DEVICE MESSAGES

2.2 Suffix Code

The table below shows the suffixes nsed for the MT8801B.

MT8801B Suffix Codes
Type Unit Suffix code
GHz GHZ, GZ
MHz MHZ, MZ
Frequency kHz KHZ, K=z
Hz HZ
_Default HZ
second g
m second MS
Time
psecond us
Default MS
dB ‘DR
dBm DBM, DM
Level . -
(dB) il DEU
i Determined in conformance
Default with the set scale unit
W W
mW MIN
Level uw uwW
(W)
. nw Nw
Default W




SECTION 2 DEVICE MESSAGES

2.3 |EEE488.2 Common Commands and Supported Commands

The table below lists 39 common commands specified in the IEEE488.2 standard. TEEE488.2 common commands which
are supported by the MT8801B are indicated with the © symbol in the tabie:

Mrnemonic Command name IEEE488.2 standard | M LC00LB supported
‘ o : commands

=*ADD Accept Address Command Optional
*CAL Calibration Query : Optional
+CLS Clear Status Command [ Mandatory A
*DDT Define Device Trigger Command Optional
*DDT? Define Device Trigger Query Optional
*DLF Disable Listenner Function Command Optional
+DMC DPefine Macro Command Optional
*EMC Enable Macro Command Optional
*EMC? Enable Macro Query : Optional .
*ESE Standard Event Status Enable Command Mandatory ©
+ESE? Standard Event Status Enable Query Mandatory ©
*ESR? Standard Event Status Register Query Mandatory ©
*GMC? Get Macor contents Query Optional
*DN? Identification Query Mandatory ©
*]8T? Individual Statns Query Optional
*LMC? Leamn Macro Query Optional
*LRN? Learn Device Setup Query Optional
*QPC Opération Complete Command Mandatory @]
*QPC? . Operation Compiete Query Mandatory ©
*OPT? Option Identification Query Optional
*PCB Pass Control Back Command . Mandatory if other than CO

-*PMC Purge Macro Command Optional
*PRE - Parallel Poll Register Enable Command Optional
*PRE? Parallel Poll Register Enable Query Optional
*P3C Power On Status Clear Command Optional
*PSC? Power On Status Clear Query , Optional
*PUD Protected User Data Command . Optional
*PUD? Protected User Data Query Optional
*RCL Recall Command Optional
*RDT Resource Description Transfer Command Optional
*RDT? Resource Description Transfer Query Optional
*RST Reset Command ‘ Mandatory @)
*SAV Save Command Optional
+*SRE Service Request Enable Command Mandatory ©
*SRE? Service Request Enable Query Mandatory ©
*3TB? Read Status Byte Query Mandatory @)
*TRG . Trigger Command Mandatory if DT ©
*TST? Self Test Query Mandatory ©
WA Wait to Continne Command Mandatory ©

Note:The first character of IEEE488.2 common commands is always .
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SECTION 2 DEVICE MESSAGES

Taﬁle below lists the IEEE488.2 common commands used _in the MT8801B.

|IEEE488.2 common command

Query Msg.

Command name Program Msg. Response Msg. Remarks

Clear status *CLS — -—

Standard event status enable *ESEn *ESE? n n:0 to 253

Standard event status register -— “*ESR? n | n:0 to 255

Identification query — *DN? id ID:Manufacturer name, modell
name, efc.

Operation complete *OPC *OPC? 1

Reset *RST -

Service request enable *SRE *SRE? n "n:0 10 63,128 to 191"

Read status byte e *STB? n

Trigger *TRG - -

Self test -— *TST? I

‘Wait 10 continne *WAI e ---

2-6
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SECTION 2 DEVICE MESSAGES

2.4 Status Messages

The diagram below shows the structure of service-request summary messages for the status byte register (STB) used with

the MT8E01B.
bt Bt7 Bit& Bit5 Bit4 Bit3 Btz Bit1 Bito
Lne | DIO8 DIo7 DiO6 DIOS DIO4 Dio3 Doz BDICt
] l .
summarytit | Notused | R | M § ESB MAV ERR END |Notused |Not used
Q| s I ‘
ey 518§ 1 ‘ ¢ 1 Status byte
P : , f A EFR summary bit of ' {status message}
i bto-57 l ! the extended {ERR)
e __]’_____'_,_“‘ : | register of the next page
:Service Request% :
o=-=-w_ i Generation || END summary bit of
s '\.\ S i B the extended (END}
;’co?r:sfpﬁcgng R T register of the next page
e
e T Event Summary Bit
y | Service :23322: '1 _ (ESB) MAY bit indicating that the output
: : bits 010 5,7 | queue is not empty
""""""""""""" i Message Available (MAV)
! :
Logical OR
A A A A A A A
7 —>-(&)<{ 7 | Poweron(poN) ~ OutPutqueus
6 > @L 6 | Userreguest (URQ, not used)
5 ~(&)~< 5 | Command error (CME)
4 >©< 4 | Execution ervor (EXE)
3 >®< 3 | Device-dependent error (DDE)
2 (& ) 2 | Query eror (QYE)
1 >@< 1 | Request for conirol of bus (RQC, not used)
0 ._"C&)< - 0 | End of operation (OPC)
Standard event status Standard event status
enable register (ESE)

register (ESR)

Standard Event Status (STB) Register
Note: & indicates a logical product (AND).
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To previéus page

END summary bit ™ Logical OR
: A A A A A A A
7 &< 7 | Notused
(@) :
6 P ~&) & Qutput level setting end
: @~
o Rr et ' Frequency setting end
4 \@ﬂ. 4 quency setiing
3 &= 3 | AVERAGE end
2 ~(& )~ 2|
y (D) 1 Calibration end
N
0 —’@} 0 | Sweep measurement end
Extended END event status Extended END event status
- enable register (ESE2) register (ESR2}
Extended Event Status (END) Register
To previous page "
ERR summary bit™ Logical OR
A A A A A A A
7 &) 7 | -
Ay
6 > @9 6
5 ~&— 5
4 @ < 4 |  Notused
3 ~ & 3
2 (& 2
0 &)< 0 | Sync loss (BER meastrement)
Extended ERR event staius Extended ERR event status

enabie ragister (ESE3)

register (ESR3)

Extended Event Status (ERR) Register
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2.5 Device Message List

" SECTION 2 DEVICE MESSAGES

MTB88{@1B-specific program commands, query messages, and response‘messages are listed from paragraph 2.5.1.

* Device message table

(a)Prografn messages (Program Msg)/query message (Query Msg)

(i) Uppercase characters
{ii) Numeric
(i) Lowercase characters in argument

f (frequency)
t(time}

2 (level)

n (1o units integer)
r (no units real number)
h (no units hexadecimal number)

Others
(h)Response messages (Response Msg)

()  Uppercase characters
(i) . Numeric
(ili) Lowercase characters in argument
f (frequency)
t (time)
2 (evel)
u (ratio)
s (syrmbol)
o (no units integer)
output. )
r {no units real number)

h (no units hexadecimal number)
Others

Reserved words
Reserved words (numeric code)

Real number or integer with decimal point
GHZ, MHZ, KHZ, HZ, GZ, MZ, KZ, no units = HZ
Real number or integer with decimal point
5, SC, MS, US, no unit=US
Reai number or integer with decimal point
DB, DBM, DM, DBU, W, MW, UW, NW, no units =
set SCALE units
Integer
Real number
Hexadecimal number

Reserved words
Reserved words (numeric code)

12-~character fixed integerunits = HZ

Real number or integer with decirnal point

Real number or integer with decimal point

Real number or integer with decimal point

Real number or integer with decimal point _
Integer, variable namber of digits (Significant digits are

Real number with decimal point, variable number of
digits (Significant digits are output.)

Hexadecimal number

Written in remarks colimns of the table

Notes! = Integer:NR1 format, real number:NR2 format

« J:Zero
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SECTION 2 DEVICE MESSAGES

Device messages are classified into 7 types according to their valid ranges:

1.MT88@1B common commands : Valid in all MT88@1B modes

2.Instrument Seiup command .o Valid in Instrument Setup p;inel mode

3.TX/RX tester commands : Valid in TX/RX tester and call prosessing panel modes
' » (on all TX/RX test and call prosessing screens)
4.Setup command parameter command : Valid on the Setup common parameter screen

5.TX tester commands : Valid in a range defined on each TX test screen

6.RX tester commands : Valid in a range defined on each RX test screen

7.Call processing commands : Valid in a range defined on each call processing screen

These device messages are listed below.

« Relationship between screen hierarchies and commands

[MT88%81B common commands]: Valid in all MT88%1B modes regardless of screen hierarchies

Save/Recall command

FD command (Verify)

Copy command

Single/Continuous switching command

Preset command ‘

Waveform memory read command

Switch to upper screen command (BS: Back Screen)
Extended event status command (END)

{Screen hierarchies and commands]
Panel mode switching commands

l—'— Instrument Setup mode:
L Instrument Setup screen:Instrument Setup command
TX/RX tester mode:
Setup common parameter screen:Setup common parameter command

TX/RX tester command
> TX measurement screen switching command
#% TX test screens #** % TX tester commands #*%
Setup TX meas perameter scresn ¢ Setup TX meas parameter command
Modulation Analysis screen :  Modulation Analysis command
Waveform Display screen :  Waveform Display command
RF Power screen : RF Power command
Setup template screen 1 Sewup template command
' Output RF spectrum screen : ‘Output RF spectrum command
Power meter screen . Power meter command
Select TX alf measure ftem screen ¢ Select TX all measure item command
TX all measuee screen :  TX all measure command
—- RX measurement screen switching commands
**% TX test screens *** **% RX tester commands *¥¥
Setup RX meas parameter screen : Setup RX meas parameter command
BER measure sereen 1 BER measure command

— Call processing screen switching commands

##% Call processing screens *** *** Call processing commands ***
Sewp Call processing parameter screen :© Setup Call processing parameter commands
Sequence moniior screen :  Sequence monitor commands
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2.5.1

MT8801B common.commands

MTB801B common commands are valid in all MT8801B modes.

(1) Save/Recall commands (parameter saving and calling)

SECTION 2 DEVICE MESSAGES

Intermediate

Response

class Function Function details Program Msg | Query Msg Msg Remariks
Recall Recall file File No. RCMn -— — n:@ to 99
Recalled data Parameter RDATAp RDATA? p p:dto 99
Save Save file Fite No. SvMn - — n:g to 99
(2) FD command ({verify) _
Intgg;;»:giate Function Function details | Program Msg Query Msg Re;?g; se Remarks
Verify On VERIFY ON VERIFY? |ON
off {VERIFYOFF |vemiFy?z |ore | 7
(3) Copy command (copy, printer type)‘.
Inte;:;;esgiaie Function Fﬁnction details ProgramMsg | Query Msg Fieidp:gnse Remarks
Copy PRINT - -
PLSG-— ....... S
Printer type ESC/P(24DOT) PMOD 6 PMOD?
HPPMODSPMOD’?S ......
(4) Single/Continuous switching command
integ;;esgiate Function " Function details Program Msyg | Query Msg Heﬁsc'; S8 Remarks
Single Measurement/ SNGLS — —
eweep star PR & IR O IR BRI
escdomony lowe IR IR DRI
oweep synchronization. | R O R DRI
Continuous CONTS — -—
PO REEEEE SRR BRI
Measurement/ Measurement/sweepend | —- SWP? SWP &
sweep status 'D.uriﬁg 'me'asilre;nelntféwéeﬁ - SWP‘? . SWP‘I lllllllllll
(5) Preset command (initialization, poWer—on geiting)
Intermediate Function Function details | Program Msg | Query Msg Response Remarks
class Msg
Preset PRE — —
SRR RS JEREEE SR
IR FREERERE R SR
Preset value Initialization POWERONIF | ~ —
Setting at pcwerfailure- POWERONLAST — -
(Previous state)
Recall memory No.| POWERONR | — | —~ | nGto9s
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SECTION 2 DEVICE MESSAGES

() Waveform:memory read commands (XMC, XMD, XMN, XMP)

lntegnaesglate ' Function Function details| Program Msg | Query Msg Reidp:; se Remarks
Modulation analysis | |-Q MEM C AMCpdpld | XMC? pd,pl.dlb,b.b,... p@:1LQ selector
2:Q data, 11 data
pl:Start position
@to 1470
(=@to 147.2 bity
d:data length
110 1471
Magnitude error |MEMN XMN p,d XMN?pd Ibbb,... pl:Start position
' @ to 1470
(= to 147 2 bi)
d:data length
1 ta 1471
Phase error MEM P XMPpd - | XMP?pd |bbb,... p:Start position
@t 1470
(=@ o 147.6 bit)
| dhidata length
1 to 1471
RF power AF power MEMD XMDp,d XMD?pd |bbb,... pl:Start position
P 14500
(=0 to 147.3 i)
(=100.2 to 1350, bt
d:data length
1 to 1451
Output format Output format ~ |ASCHI BING — -
: BIN' QFF -— -
BINARY BIN1 -— -
' BIN ON! - -
(7) Panel mode switching command (TX/RX tester mode, instrument Setup mode)
Intermediate Function Function details | Program Msg | Query Msg Respon_se Remarks
class : . Msg
| TX/RX tester PNLMD TESTER| PNLMD? TESTER
Instrument setup PNLMD SYSTEM | PNLMD? SYSTEM
(8) Switch to upper screen command (BS)
Intermediate Function Function detzils; Program Msg | Query Msg Response Remarks
. Class Msg
Back screen BS ——n me-
(9) Extended event status command (END)
Integgeszlate Function Function details | Program Msg | Query Msg Reﬁ')sognse Rernarks
Event status . END event status| Event status enable| ESE2 n ESE27 n mdto 255
Event sfaius régister — ESR2? n
Event status enable| ESE3 n ESE37 n n:@& to 255
Event status registed] —- ESR37? n
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(10) Screen cff command

SECTION 2 DEVICE MESSAGES

intermediate . . . Hesponse
class Function Function details; Program Msg | Query Msg Msg Remarks
' Screen off Oit SCREEN OFF | - -
Reset (Screen ON)} *RST w— e
(11) MT8801 Serial Number read-out command
Intermediate Function Function details| ProgramMsg | QueryMsg | "°SPO™€ | Romarks
class ‘ Msg
Serial number. -— — SERIAL? MTXOOX | ex. MT22459
(12) Software version read-out command .
Intermediate . ; ; . Response
class Function Function details; Program Msg | Query Msg Msg Remarks
‘ Software version { - - VERSION? | rd,ri rid: Main versicn

r1: System

- version

ex: 1,90,1.85

)
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SECTION 2 DEVICE MESSAGES

2.5.2 Instrument Setup command

—

The Instrument Setup command is valid in Instrument Panel mode.

{nte;rlt;eégiate Function Function detalls Pregram Msg | Query Msg Re:ﬁlnso;se Remarks
Hardware | Reference frequency | 1&MHz REF 1@MHZ REF? 12OMHZ
- 13MHz ! REF 13MHZ | REF?"  [1aMHZ |
RF infout MAIN, RFEINOUT MAIN] RFINOUT? | MAIN
AUX RFINOUT AUX | RFINOUT? | AUX |
Display Display On DISPL ON — -
o misprorE 1l
Title display DATETIME TTLDATE TTL? DATE
USER define | TILUSER | T2 | USER |
| PR lmiome e o 1
| Title input User title TIHLE a TITLE? a 32character MAX
............. < 'séé'“"-'.-”"_"'...'"'”'"""'
Select date display | Japan (yy-mm-dd} DATEMODE YMD i DATEMODE? | YMD
mode ‘USA (mm-dd-yy)  |DATEMODE MDY | DATEMODE? | MDY |
| Europe (dd-mm-yy) |DATEMODEDMY | DATEMODE? | DMY |
Set and read date Japan (yy-mm-dd) DATE yymm,dd | DATE? yy,mm,dd
Set and read time TIME hh,mm,ss | TIME? hh,mm,ss
Buzzer Buzzer switch On ALARM ON ALARM? ON
P I DR SRR
PO R REEEEIE ECRIE SR
Ooff ALARM OFF ALARM? CFF
S P SRR
B R EE R DO
Sounds buzzer BZR - -—
GPIB Terminater LF THRM & e -~
R SR R IR R
Rs232C Baud rate 9600 BAUD 9602 BAUD? 8600
| 4800 00 BAUD 482 | BAUD?  |489@8 |
2400 | BAUD240@ |BAUD? |2408 |
2o | BAUD 1200 |BAUD? |12008 |
Parity Even PRTY EVEN PRTY? EVEN
oay cmrvoon 1 perve lobn L
FUREEEEEE PRTYOFF B P P
Data bit 7hits DTAB7 BTAB? 7
e s P PR B
Stop bit 1bit STPE1 STPB? 1
2bts sTPB2 stPB? |2 |
Time out TOUT t TOUT? t
Delimiter LF DELM @ - -
e T NN B R B
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SECTION 2 DEVICE MESSAGES

Response

intedngigiate Function Function details Program Msg. Query Msg Msg Remarks
color Select color COLORPTN COLORT
....... COLOHPTNCOLOHz
........ COLORPTNCOLOHB
....... COLORPTNCOLOR4
....... COLORF’TNUSERCOLOR
Copy from COPYCOLOR COLOR1 | — —
COPYCOLORCOLORZ2 |~ T
....... COPYCOLORCOLORS——
....... COPYCOLORCOLOH4---
User define Red, green, | COLORDEF n,r.g.b COLORDEF?N: rgb re=Frame Number

blus

il
r.g,b= Fto7
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SECTION 2 DEVICE MESSAGES

2.5.3 TX/RX tester comrﬁand

» The TX/RX tester commands are valid in TX/RX tester and Call processing panel mode (on all RX/TX test écreens).
» Query messages of ihe Setup common parameter command are also valid on the Setup common parameter screen and

lower screens (ali TX/RX test and Call processing screens). (See paragraph 2.5.4.)

(1) System mode sWitching command (GSM)

Function Function details Program Msg Query Msg Reﬂasognse Remarks
GSM SYS GSM SYS? GSM
(2} TR measurement screen swiiching command
Functicn Function détails Program Msg Query Msg Heﬁﬁp;qnse Remarks
Setup common parameter MEAS SETCOM MEAS? SETCOM
Setup TX meas parametelj.-"/ MEAS SETTX MEAS? SETTX
Select TX all measure item MEAS TXITEM MEAS? TXITEM
TX all measure MEAS TXALL MEAS? TXALL
Moduiation analysis MEAS MODANAL | MEAS? MODANAL
Waveform display MEAS WAVEFORM | MEAS? WAVEFORM
RF power MEAS RFPWR MEAS? RFPWR
Qutput RF spectrum MEAS ADJ,HIGH MEAS? ADJ,HIGH
Power meter MEAS PWEMTR MEAS? PWRMTR
(3) RX measurement screen:switching command
" Function Function details Program Msg Query Msg R?:APS‘J; e Remarks
Setup common parameter MEAS SETCOM MEAS? SETCCM
Setup RX meas parameter MEAS SETRX MEAS? SETRX
Bit error rate MEAS BER MEAS? BER
(4) Call processing switching command
' Function Function details Program Msg | Query Msg Heﬁsgnse Remarks
Setup common parametar MEAS SETCOM MEAS? SETCOM
Setup-Cali processing parameter MEAS SETSIG MEAS? SETSIG
Sequence monitor MEAS SEQMON | MEAS? SEQMON
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SECTION 2 DEVICE MESSAGES

P {5) Measure result status command

Function - Function details -Program Msg Gluery Msg Re:ﬂpso ; % | Remarks

MSTAT? n

Measure result status ' ——

« Response value n of MSTAT?

The table below lists the meanings of response values of MSTAT? (measurement result status command).

Value of n Explanation

0 Normal termination

i RF input limit

2 : Leve'i over

s | Ceeima

4 'E_Inmeasurégle

5 Synchronous word undetectable

6 Synchronization being established (BER Measure)

7 Synchronization loss (BER Measure)
: 8 Overflow (BER Measure)
_-’} g Unmeasured

12 Time out (TX Measure)

(6) RF input/output connector switching command

Function Function details Program Msg Query Msg Reﬁﬂp;; se Remarks
RF in/out Main RFINOUT MAIN RFINOUT? | MAIN
Aux RFINOUT AUX RFINCUT? | AUX
(7) 10 MH2/13 MHz Reference Input checking command
Function Function details]  Program Msg Query Msg Re&p;g e Remarks
Reference Input —— EXTREF? |a a: VALID, INVALID
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SECTION 2 DEVICE MESSAGES

2.5.4 Setup common parameter command

* Program messages of the Setup common parameter command are valid on Setup common parameter screen.

« Note that Level, Frequency, Channel and Loop Back program messages are also valid on all measurement screens of the
TX/RX test and Sequence monitor screen.

+ Query messages of the Setup commeon parameter command are vaiid on the Setup common parameter screen and lower
screens {all TX/RX test and Call processing screens). ' '

integ;igiate Function Funcfion details Program Msg _Query Msg RE:SM?SO; %€ | Remarks
System System GSM SYSCMB GSM SYsCMB? | GSM
Gombination | Cormbination | GSM/DCS180@ | SYSCMB DCS1822 SYSCMB? | DCS18@|
| GSM/PCS1900 | SYSCMB PCS190@| SYSCMB? | PCS190@ |
DUT controi | DUT control Call processing DUTCTRL CALLP | DUTCTRL? | CALLP
ON 'SIGNALON | SIGNAL? |ON |
Callprocessing | DUTCTRLNONE | DUTCTRL? [ NONE |
OFF 'SIGNALOFF | SIGNAL? [OFF |
Freguency | Control Channel ‘ CTRLCH n CTRLCH? §n n:@ to 1923
(110124, GSM)
TCH Channel CHAN n CHAN? n n.@ to 16323
{10124, GSW)
-S'te'p'uﬁl e CHANUP ...... SRR EEEEEE B
.S.te-p-déw;n' C e CHAN ijl\! ...... IR R R
TX frequency TFREQ f TFREQ? f 1.3 to 30GEMHz]
RX frequency RFREQ f RFREQ? t 103 to 30BAMHz}
Level MS power level MSPWR n MSPWR? n n=J to 31
TX level RFLVL ¢ RFLVL? g {5 o +42|dBirdainy
-3 10 +22¢dBmifAux
A S-te.p.uh ....... . FLVL UP ..... o] R K
|  Stepdown | | RFLVLDN - e
RX level OLVL OLVL? g 143 0 24 Bimihait
4 443 10-3jdBm}Aux
IChannel & | TCH channel & CHMSPWR nd, nt | CHMSPWR? | n&, n1 nid: TCH channel, | .
Levei MS Power Level @to 1223
(110124 GSM)
r1: M3 Power Level,
Dio31
Loop Back Loop Back On LCOPBACK ON LOOPBACK?| ON "
'LoopBack Off | LOOPBACK OFF | LOOPBACK? OFF [
Signal Measuring object | MS-NB MEASCBJ MSNB | MEASOBJ? | MSNEB
'CONTINUOUS | MEASOBJ CONT | MEASOBJ? | CONT |2
TCH slot No. SLTNUM n SLTNUM? | n ngio?
‘ (210 6; Call Proc)
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SECTION 2 DEVICE MESSAGES

lnteg;r;zgiate Function Function details Program Msg .| Query Msg Heiﬂpsoqns_e Remarks
Signal Training sequence | Training sequence @ | TSPAT TSC@ | TSPAT? TSCQ
Training sequence 1 | TSPATTSC1 | TsPaT? | Tse1 |
‘Training sequence2 | TSPATTSC2 | TspAT? | |Tsce |
Training sequence 3 | TSPATTSC3 | TSPAT? | Tsca
Training sequence 4 | TSPATTSC4 | TSPAT? | Tsca | 7
Training sequence 5 | TSPAT TSC5 | TSPAT? | Tscs
Training sequence 6 | TSPATTSC6 | TSPAT? | Tsce |
Training sequence 7 | TSPATTSC7 | TSPAT? | T8¢z |
Timing advancs TMADVANCE n{ TMADVACE? | n n:3 10 630hif]
Call Start call proc. CALLSA el - :
processing "o oo call proc. CALLSO — —
Paging CALLPG —— —
Disconnect from NW! CALLDISC — —_
Call proc. status — CALLSTAT? @ (Stop)
. : P (-Id.lej ...........
2 (Paging) |

28 (BUT CONTROL = NONE)

' Program MSG. is valid only when 'CALL STATUS' is *Communication’.
*2 Program MSG. Is vaiid only when 'DUT CONTROL' is 'NONE'.
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SECTION 2 DEVICE MESSAGES

2.5.5 TXtester command
+ Program méssages of the TX tester commands are valid in ranges defined on TX test screen.
« Query messages of the TX tester command are valid on all TX test screens.

« Level, Freqtiency, and Channel program messages of the Setup common parameter command. are also valid on ail TX
test measurement screens. (See paragraph 2.5.4.)

{1} Setup TX meas parameter command

!nte;!;:giate Function | Function details Program Msg Query Msg Heﬁﬂpsoén =e Remarks
Measurement Training Sequence | MEASTRG TS MEASTRG? (TS
tigger Video MEASTRG VIDEO | MEASTRG? |viDEO |
User cal factor |Band 1 TXUCALBA1 2 TXUCALBA1?} £ { 3300 to +35. 2R
Band 2 TXUCALBA2 0 TXUCALBAZ2? | & | £ 36200 +30 O0(u8]
(2) Modulation Anaiysis command '
inte;rlzigrate Function Fggtt;til]osn Program Msg | Query Msg | Response Msg | Remarks
Strage mode Normal STRAGE NEM STRAGE? | NBM
Average STRAGE AVG STRAGE? | AVG
Average on VAVG ON — o
NASSEEIEE L ] IR I
s SRR £ BRI IR
Average off VAVG OFF e o —
vavas L SRR R
| DARERERERE IR L SRR EEII
Average court AVR n : AVGE? n n=2 to 9999
VAVGn | VAVG?  |n n=2 to 9999
Reflesh intervai INTVAL EVERY | INTVAL? EVERY
""" INTVALONCE | INTVAL? {ONCE |
Calibration Calibration PWRCAL PWRCAL? | &
Calibration cancel CALCANCEL, — -
Adjust range : ADJRNG — —
Measure result | Carrier frequency e CARRF? f
Carrier frequency error ' e CARRFERR? | §
] CARRFERR?un | un:HZPPM |-
RMS phase error — PHASEERR? | u '
Peak phase error - PPHASEERR? | u
RMS Magnitude error — MAGTDERR? | u
Measure resuit ; +Peak phase error — PPHASEERR? + | u
(GPIB) -Peak phase error -—-- PPHASEERR?- | u
RMS phase error -—— MAXPHASEERR?Y u
Max Hold Value
+Peak phase error symbol - PPHASESYM? + | s
-Peaic phase error symbol -—- PPHASESYM?- | s
+Peak magnitude error —— PMAGTDERR? +1| u
-Peak magnitude error - PMAGTDERR?- 1 u
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lnteggzgnate Function Fggg;';” Pr&gsrgm Query Msg Response Msg Remarks
Measure result | RMS magnitude error —_ MAXMAGTDERR? | u
(GPIB) Max Hold Valite -
+Peak magnitude efror symbol - PMAGTDSYM? +| 5
-Peak magnitude error symbol . PMAGTDSYM? - | )
Measurement o MODANALMEASY 13,1, 12,13, &4, 15, 16,17 returns all
result » ' 18, 19, r1@, r1, 112, r13 measurement
(Multi response)l ' results see ™!
— MODANAL MEAST 12 1, 12,53, M, 15,18, 7, | refums selectsd
12,8, 4,16, 06,17, 18, 19, 11, r11, 112, 13| measurement
6, ng, n1,ni1, 12, n13 results see ™

"' Multi response

Query format example: :
MODANATLMEAS? n@, nl, h2, 13, n4,n5, n6, n7, n8, n9, n1@, nil, ni2, nl13
n@ to n13:Response flag
1= return measurement results
= not return measurement results
Caution: The number of query parameter is fixed (=14)

Actual query example:
MODANALMEAS? @, 9,1,1,0,0,0,0.9,.0,9,0,0,0

This guery returns measurement results of Carrier freq error (ppm) and RMS Phase error

Response format:
r@: Carrier freq
rl: Carrier freq error (Hz)
r2: Carrier freq error (ppm)
r3: RMS phase error
r4: Peak phase error
r5: RMS magnitude error
16: +Peak phase ervor
r7: -Peak phase error
18: +Peak phase error symbol
r9: -Peak phase error symbol
r1@: +Peak magnitude error
r1l: -Peak magnitude error
r12: +Peak magnitude error symbol
ri3: -Peak magnitude error symbol

Actual Response example: (Carrier freq error {(ppm) and RMS Phase error)
©.1,2.82
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SECTION 2 DEVICE MESSAGES

(3) Waveform display command

Integr;igiate Function Function details| Program Msg | Query Msg Reﬁ;gnse Remarks
Trace format | Trace format Consteilation TRFORM CONSTEL | TRFORM? | CONSTEL
_ erori I R R S
Eyediagram | TRFORMEYE | TRFORM? |EYE . |
Phaseerror | TREORMPHASE | TRFORM? |PHASE |
Magritude error| TRFORMMAGTD | TRFORM? | MAGTD |
Marker | Marker mode Normal MKR NRM MKR? NRM
o | MKROFF  |Mkr?  |orf |
Marker position Symbol MKRS T MKRS? r =0 0 147.2[bit]
(Symbol) MKNF | MkN? | r | 1= to 147.0bit
Marker level - MKL? r '
L I UOIAEEE EERER
o IR wasa 1
Strage mode | Strage mode Normal STRAGE NBM | STRAGE? | NRM ‘
Overwite  |STRAGEOVER | STRAGE? |OVER |
Calibration | Adjust range ADJRNG — —_
Calibration PWRCAL PWRCAL? | 0
Calibration cancel CALCANCEL — —
Scale mode | Interpolation Non INTPOL NON INTPCL? NON
(Constellation) Linear | INTPOLLIN | INTPOL? |un |
1gpoints || INTPOLPOINTI@| INTPOL? | POINTI® |
Vertical scale 5[deg,%] VSCALE 5 VSCALE? | 5
(PhaseMagnitude) | 1@[deg,%] | VSCALE1@ | VSCALE? (1@ |
o0ldeg%) | VSCALE20 | VSCALE? |20 |
50(deg%] | VSCALES8 | VSCALE? |s8 | - .
10C(deg %] |VSCALE100 | VSCALE? |1g8
Measure result | Refer to Moduiation analysis
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(4) RF power command

SECTION 2 DEVICE MESSAGES

Inte;nazgiate Function Fuﬁction details | Pregram Msg ' Query Msg - Reﬁfscagnse Remarks
Window Slot WINDOW SLOT WINDOW? | SLOT
‘Onpotion | WINDOW ONPORT| WINDOW? | ONPORT |
Frame | WINDOW FRAME | WINDOW? | FRAME |
Leading | WINDOWLEAD | wiNDow? |LEaD |
vmoowmse |l
Traiing | WINDOWTAIL | WINDOW? | TAL |
wiveow el | e
Marker Marker mode Normal MKR NRM MKR? NRM .
P aemcer | N R R
Merker position Symbol MKRS r MKRS? r r
{Symbol) -27.9 t0 174.9:Slct,
On Portion
20,010 12743 Frama
-13.8 to 8.0 ;Leading
| 3910 161 ;Trailing
.......... e e e
Marker level o MKL? g
Storage mode; Normal STRAGE NRM | STRAGE? | NRM
Average STRAGE AVG STRAGE? | AVG
Average on VAVG ON e —
e O | oavar ol
.......... wa ol
Average off VAVG OFF —_ ——
.......... VAVG@----—
.......... KSH-—---
Average count AVRn AVGE? n n: 2 to 9989
] VAvGn  |lvave? |n | n2109999
Max heold MAX STRAGE? | MAX
Min hold MIN STRAGE? | MIN
Cumulative CuUM STRAGE? | CUM
QOver write OVER STRAGE? ! OVER
Wide dynamic range WIDE STRAGE? | WIDE
Reflesh interval INTVAL EVERY | INTVAL? EVERY
""""" INTVALONCE | INTVAL? |ONCE |
Cezlibration | Calibration PWRCAL PWRCAL? | &
Calibration cancel CALCANCEL —- -—
Adjust range ADJRNG - —
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Intermediate Function Function etails | ProgramMsg | Query Msg | "°shomS® | ¢ memancs
class I | AR Msg | T
Level Unit dBm . UNIT DBM UNIT? DEM
“ DWUWmWMW | UNITWATT  fuNiT? jwaTt |
Level Relative LVEREL ON LVLREL? |ON
MTEMPREL ON | MTEMPREL?|[ON |
Absoltte | LVLRELOFF | LVLREL? |oFF |
'MTEMPREL OFFl MTEMPREL? [OFF | 7
Recall File No. SLCTTEMP n SLCTTEMP?| --- m@ to 99
template RCLTEMPR | — | — | nGtos9
Meaure result| TX power —— TXPWR? g
""""" — I TXPWR?un|® | umDBMWATT
Carrier off power - OFFPWR? | 2
.......... DR OFFF’WF{'PunQ Ce unDBMWATF
On/Off ratio — RATIO? d
Power Flatness Max Power —— MAXPWR? |0 dB only
| MinPower |~ |1 MINPWR? (0 | dBonly
Power vs. time e PTLEAD? 1 | €
[ SO R N e S
......... o emeases
.......... L maea e
......... EREEEE FE O D SR
......... IEEEREEEE PN DA R
.......... IR BRI R EEEE
......... EEREEREIE PR IO R
.......... L A O AR
.................... R O AR
Template PASS/FAIL - TEMPPASS? ON | PASS
onsoreeny | o e el
Template PASS/FAIL - TEMPPASS? OFF | PASS
(Offscreen) | | —  lTeweeAssroeE|FAL |
| Meaure result | Frame mean power -— FMEANPWR? | 2
deewy | 1T — FMENPWRZun |8 | | un:DBM,WATT
Slot mean power — SMEANPWR? | 0
""""" 7 IsMENAPWR?@ O | un:DBMWATT
Slot power — SLOTPWR?n | € ndto7
Reference power ——- TEMPRPWR? | &
for template
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Ente(r}rr;zglate Function F;gg;;osn Pr&%rgam ‘Query Msg Response Msg : Remarks
Meauremert — RFPWRMEAS? 3, r, 12, (3, 14,15, 16, 7, | returns all
result ' I 18,19, r1Q, r11, 112, r13, | measurement
{(Multi response) 114, r15, r16, r17, 118, results see

r19, r2¢, 121, 122, 123,
r25, 128, 127, r28, r2g,
: r3g, r31 ‘

—_— HFPWRM‘EAS? 1,1, 12,13, 14,15, 16, 17, | retums selected
NG, nt, n2,n3, 4, 15,16, 17, | 8, 19, 11, r11,r12, 13, | measurement
ng, ni1d@, ntt, n12, n13, ni4, | r14, ri5, 116, ri7,r18, | resulis see
n1s, n16, n17, n18, n19, n2Q, r19, 124, r21, 122, r23,
net, n22, n23, n24, n25, n26,| r25, 26, 127, 128, 28,
n27, n28, n29, nd@, n3 3@, 31

“ Multi response

Query format example: A
RFPWRMEAS? n@, nl, n2, n3, nd, n3, n6, n7, n8, n9, ni®, n1l,ni2, nl13, nl4, nls, nls,
nl7, nl18, nl19, n2@, n21, n22, n23, n24, n25, n26, n27, n28, n29, n3@, n31
n@ to n31:Response flag
I= return measurement results
@= not return measurement results
Caution: The number of query parameter is fixed (=32}

Actual query example:
RFPWRMEAS? 1,0,1,0,1,0,0,0,0.9,0,.9.9,9.0,0.0,0.0,0,0,0,.0.9.6.0,0,0,0, 0,3, 0
This query returns measurement results of TX power (dBmy}, Carrier off power (dBm) and On/Off ratio -

Response format:
r@: TX power (dBm)
rl: TX power (Watt)
r2: Carrier off power (dBm)
r3: Carrier off power (Watt)
r4: On/Off ratio
r5: MAX power
6: MIN power
£7: Power at -28us
t8: Power at -18us
9: Power at -1@us
ri@: Power at -Sus
ril: Power at @us
ri2: Power at 542.8us
r13: Power at 547.8us
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t14: Power at 552.8us

r15: Power at 56{.8us

r16: Power at 57@.8us

r17: Template pass/fail (on screen)
r18: Template pass/fail (off screen)
r19; Frame mean power (dBm)
r2@: Frame mean power (Watt)

r21: Siot mean power (dBm)
r'22 Clin mnap nower (‘}faﬂ\

=10t mean PUeR oy

r23: Slot power @

r24: Slot power 1

r25: Slot power 2

r26: Slot power 3 -

127: Slot power 4

£28: Slot power 5

r29: Slot power 6

r3@: Slot power 7

r31: Reference power for template

Actual Response example: (TX power (dBm),Carrier off power {dBm) and On/Off ratio}
28.24,-4397.72.21

{5) Setup tempiate command

Intermediate Function Function detzils | Program Msg | Query Msg Response Remarks
class Msg
Off level dBm OFFLVLDBN | OFFLVL? DBM

B R oFEvLDB L orRvie Ios
Levsl Modify ' Level 1 TEMPLVL 1,{ | TEMPLVL?1 | £ £ 1500+09H8, B
' levelz | TEMPLVL2,8 | TEMPLVL22 | & | 016080
leveld | TEMPLVL3,0 | TEMPLVL?3| ¢ | £:116.0 1088
Leveld | TEMPLVL 4,0 | TEMPLVL24 | & | 04120 010208
Levels | TEMPLVLS5,0 | TEMPLVL?25 | ¢ | 010810 +1B08]
Level6 | TEMPLVLSG,0 | TEMPLVL?6 | & | 0:1000+12048

Save template Save template File No. SAVETEMPn | —- -— n:@ to 99
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(8) Qutput RF spectrum command

SECTION 2 DEVICE MESSAGES

inte;r;icshate Function Function details | Program Msg Query Msg Rei}l:sogse Remarks

- | Strage mode Normal STRAGE NRM | STRAGE? NRM

Average STRAGE AVG | STRAGE? AVG

Average oh VAVG ON — -
.......... V:A\‘/Gi””--- SRR IR
.......... ksa

Average off VAVG OFF e —
.......... vavea o
.......... ksl
Average count AVRn AVGE? n n:Z to 9998
VAVGn | vave? n @ to 9999

Reflesh interval INTVAL EVERY] INTVAL? EVERY
""""" INTVALONCE | INTVAL? ~ ‘[once |7 7
Calibration Calibration PWRCAL PWRCAL? - 2
Calibration cancel CALCANCEL | ~-- -
Adjust range ADJBNG — ——
Measure result due to modulation — MODPWR? LOWD i}
.......... --MODPWR’?LOWMEQ
.......... -—'—““””MéDl"WR?'Lwalzﬁb”Ii”“
.......... I e B R
.......... R B S
.......... S  comwmiowsgs o 1
.......... L e owess o 1
.......... —-‘——“””-'MdD?WH?'LéW‘tm"Q”'””HH”
......... EEREEREE P O R
.......... ~—-MODPWH'?LOW14G®Q
""""" — " imooPwrrtowsese [¢ |
.......... -.--“'”-'MdDF"WR?{dWﬁSfB@HQ“””“””.
.......... R SRRy I
.......... ---MDDFWR‘?UPGQ
.......... I A IR
.......... = o g
T -«—-MODPWR"UPEEEQ

.......... B MODPWR'?UF4@GQ
.......... o conuesas o
.......... IR T
.......... o veowrswees (6
.......... o e (g
""""" — | vooewmrupmez | ]
I AR MODPWROUPIBZZ |8 |
.......... TR S B
.......... o comm e [
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ma@, mai, mn2, ma3, mrd,
mns, mnE, mn7, mng, mng,
mntg, mnt1, mn12,

snd, sn1, sn2, sn3, snd, sns,
$n6, sn7, sng, snd, sn1d,

snit, snt2

rsud, rsld, rsut, rsit,

Intermediate | gynctign | - UnCHoN | Program Query Msg Response Msg Remarks
clags details’ Msg
Measure result | due to - SWPWR? LOWZ g
switching ——  swewrelowigm (8 T
transient | —  [swpwmr?lLOwege (¢ T
L SwPwRriowesa g
Ll ewPwWReiowams s
o awewre Loweas s
L ewewRe Lowsas 6
L | swWewR? Low s Q ....................
o awewmriowiees s
e [swewr?lowmge (60 T T
o SwPwWRe LowHees 15
L awpwRe Lowsses 16
T SWRWR? LOW 200 Q, ....................
R P B R
IR -SWP.W'H;_? S R R,
L lawewmaueem |
T ewewRo UBsse e
b ewewRrupazs e
o fswpwmRouPsm® jo T T
R 'S'WPWR;?Ulf’BI_!ZSQ' g
L lewewmeuptgae (60T
L awewReUReas a0l
L lewewrrueass s
o P awEwRe Ubteag | 5
SR SwewRe Uptegs s
L ewewRe UBsss 1o
e SWPWR?psun |8 | psLOWD 1o
LOW2Q203,
UPdto
UP2003
un:DBM, DB
Measurement e RFSPECMEAS? rmud, rmi@, rmut, rmit, returns all
resuit measurament
| (Multi response) : results see ™!
rsu@, rsld, rsul, rsl1,
—— RFSPECMEAS? rmud, rmid, mul, rmit, retums selected

measurement
restlis see ™

7 Multi response
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Query format example:

RFSPECMEAS? mn@, minl, mn2, mn3, mn4, mn5, mn6, mn7, mn8, mn9, mni@, mnll, mnl2,
sn@, snl, sn2, sn3, sn4, sn3, snb, sn7, snd, sn9, snl@, snll, snl2 ‘
mn to mni2, sn to sni12 :Response flag

i= return measurement results

(= not return measurement resuits
Caution: The number of query parameter is fixed (=26)

Actual query exarnple: _ .
RFSPECMEAS?@,1,1,90.9,9.0.0,0,0,0,8,0.9,1,1.9,0.0,9,0,9, 0,0, 8,0

This query returns measurement results of 10@ kHz and 20 kHz

Response format;

muid, mid, muel, rmii, ....., suld, sid, rsel, sii, ...,

rmu: Modulation upper

rml: Modulation lower

rsu: Switching upper

rsk: Switching lower

Actual Response example: (109 kHz and 20@ kHz)
-5.47,-7.42,-35.38, -33.64, 16.96, 16.5@, -7.98, -5.92

{7) Power meter command

SECTION 2 DEVICE MESSAGES

Inte;r;r;zgiate | Function Function details |  Program Msg | Query Msg He.:Fsognse Remarks

Range Range up RNG UP - —_—

Range down RNG DN — ——

Hold {@.1mW) RNG2 — —

Hold {1mW) RNG3 — —

Hold (1@mW) RNG4 — —

Hold (198mW) RNG5 — ——

Adjust range ADJRNG — ——-
Calibration Zero set ZEROSET - i

........ ZA.J----

Measure result | Power - POWER?un | £ umDBM,WATT DB

¥
J
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SECTION 2 DEVICE MESSAGES

(8) Select TX all measure itern command

lntecr:rlgzgiate Funcﬁon Funciion details Program Msg Query Msg He:ﬂp;;se Remarks
Frequency Frequency On MCARRF CN MCARRF? ON
of |l MCARRFOFF | MCARRF?  |oFF |
Frequency error | On MCARRFERR ON MCARRFERR? ON
measurement | OF || MCARRFERR OFF | MCARRFERR?  |OFf |
Frequency errar | kHz UCARRFERR KHZ | UCARRFERR? KHZ
unit ppm | UCARRFERR PPM | UCARRFERR?  |PPM |
' Frequency error | OR | JCARRFERR ON JCARRFERR? ON
judge Of  |JCARRFERAL OFF | JCARRFERRL? |OFF |
Frequency error | upper limit ULCARRFERR f | ULCARRFERR? . f 310 108 ke, ppmj
T S N ULCARRFERR? un |f | unkszpPM -
[ Modulation RMS phase emror | On MPHASEERR ON MPHASEERR? ON
Analysis measurement -dff ..... M PHASEEHH dF'F. MPHASEERR'? l 'O'F!'= --------
RMS phase error | On JPHASEERR ON JPHASEERR? ON
judge ‘Off  |JPHASEERROFF | JPHASEERR? = |OFF | .
RMS phase emor §mit | upper limit ULPHASEERR r ULPHASEERR? r r820100.0 [deg
Peak phase error | On MPPHASEERR ON | MPPHASEERR? ON
measurement Off MPPHASEERR OFF | MPPHASEERR? OFF
Peak phase error | On JPPHASEERR ON | JPPHASEERR? ON
judge of JPPHASEERR OFF | JPPHASEERR?  |OFF |
Peak Phase Errorfimit | upper limit ULPPHASEERR r ULPPHASEERR? r 185 o 1.5 [deg]
Mzgnitude errar | On MMAGTDERR ON MMAGTDERR? ON
measurement 'Oﬁ‘ ------ M MAGTDERR OFF MMAGTDERF{’? . 'O'Fllz .......
Magnitude errror | On JMAGTDERR ON JMAGTDERR? ON
judge o | JMAGTDERR OFF | JMAGTDERR?  |OFF |
Magritude error fimit | upper limit ULMAGTDERRA r ULMAGTDERR? r 2.0 01888 [%)]
RF power TX power Cn MTXPWR ON MTXPWR? ON
measurement -Olff ....... M TXPWROFF | MTXPWR? OFF .........
TX power dBm UTXPWR DBM UTXPWR? DBM
unit W] UTXPWR WATT | UTXPWR?  |WATT|
TX power On JTXPWR ON JTXPWR? ON
judge of |JTXPWROFF | JTXPWR?  |OFF |
TX power limit | Lower limit LLTXPWR & LLTXPWR? £ - 4050+430(dn)
LLTXPWR?un unDBMWATT
Upper limit ULTXPWR 2 ULTXPWR? 030 BoHAGTEn
ULTXPWFP L':n- o u.n:ﬁBl\'JI,WA:rT. '
Carrier off power | On MOFFPWR ON OFFPWR ON
measurement -ijf ....... M OFFPWHOFF ' OFFPWR ..... OFF I
Carrier off power | dBm UOFFPWR DBM OFFPWR DBM
unit W UOFFPWR WATT | OFFPWR watt|
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SECTION 2 DEVICE MESSAGES

Integ&igiate Function Function details Program Msg Query Msg‘ Reﬁ;;se Remarks
RF power Carrier off power | Upper limit ULOFFPWR £ ULOFFPWR? 2 R ol hell
limit . , ULOFFPWR?un | 0 |unDBMWATT
On/Cf ratio On MRBATIO ON MRATIO? ON
measwrement |Of  |MRATIOOFF | MRATIO? | oFF |
On/Cffratic | On JRATIO ON JRATIO? ON
judge Oof  |JRATIOOFF | JmaTiO? ofF
On/Off ratio limit | Lower limit LLRATIO £ LLRATIO? 2 0.08%12902(d
Max Power - On MMAXPWR ON MMAXPWR? ON
measwement |Of  |MMAXPWROFF | MMAXPWR? - |OoFf |
Max Power On JMAXPWR CN JMAXPWR? ON
judge Of  |JMAXPWROFF | JMAXPWR? off |
‘Max Power iimit | Upper limit ULMAXPWR r ULMAXPWR? r 83 +10.4(d8]
Min Power On MMINPWR ON MMINPWR? ON
‘measurement Off o MMINPWR OFF . MMINPWF{'? ..... -O'Fl&. .......
Min Power On JMINPWR ON JMINPWR? ON
judge o JMINPWR OFF | JMINPWR? off |
Min Power limit | Lower limit LLMINPWR r LLMINPWR? r r-186.8 to &3 [dE]
Template Pass/Fail | On MTEMPPASS ON MTEMPPASS? ON
Of  |MTEMPPASSOFF | MTEMPPASS?  |OFF
Template Pass/Fail | On L TEMPPASS ON LTEMPPASS? ON
zone Of ©  |LTEMPPASS BOTH | LTEMPPASS?  (BOTH |
Time alignment| On MTMALMENT ON MTMALMENT? ON
measurement .O.ff ------- M TMALMENT O.F'F‘ MTMALMENT" . O.FI.= ‘
Tirme alignment| On JTMALMENT ON JTMALMENT? ON
judge Off  |JTMALMENT OFF | JTMALMENT?  |OFF |
Time alignment| Lower limit LLTMALMENT r LLTMALMENT? T 840010 1.00
fimit ‘Upperfimit  |ULTMALMENTr | ULTMAEMENT? | r  |c640001200
Cail processing RX level report On MRXLEVEL ON MRXLEVEL? ON
report & measure | measurement off |l M RXLEVELOFF - MRXLEVEL'-" o OFF .....
RX level report | On JBXLEVEL ON JRXLEVEL? ON
judge of JRXLEVEL OFF | JRXLEVEL?  f{oFf |
RX level report | Lower limit LLRXLEVEL n LLRXLEVEL? n. n: &to 83
limit ‘Uppertimit |ULRXLEVELn | ULRXLEVEL?  |n  |m@to63
RX quality repert | On MRXQUALITY ON MRXQUALITY? ON
measurement | Off || MRXQUALITY OFF | MRXQUALITY? | OFF -
RX quality report | On JRXQUALITY ON JRXQUALITY? ON
judge of JRXQUALITY OFF | JRXQUALITY?  |OFF |
RX quality report | Lower limit LLRXQUALITY n LLRXQUALITY? n n:@tw7
jimit ‘Upperlimit | ULRXQUALITYn | ULBXQUALITY? |n  [mi@t7
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integrl];zcsﬁate Function Function details Program Msg . Query Msg He:ﬂp:;se Remarks

Call processing MSpowerreport | On MMSPWR ON MMSPWR? ON

report & mieasure | measurament Off R MMSPWR OFF a MMSFWR'? ----- O-FF‘ .....
MS powerreport | On JMSPWR ON JMSPWR? ON
judge Of  |IMSPWROFF  |JMSPWR? | ofF |
Timing advance On MTMADVANCE ON | MTMADVANCE? ON
report measurement 'Olff ....... M TMADVANCEOFF MTMADVANCE'? . O.FF -
Timing advance On JTMADVANCE ON | JTMADVANCE? ON
mporjidge  |OF | JTMADVANCE OFF | JIMADVANCE? |OFF |

RF power vs Leading portion| On MPTLEAD n, ON MPTLEAD? ON ni1tos

time measurement |Off | MPTLEADn, OFF | MPTLEAD? OFF |m1ts
Leading portion| On JPTLEAD n, ON JPTLEAD? ON niws
judge ‘off  |JPTLEADN,OFF | JPTLEAD? OFF |n:1to5 |
Leading portion| Lower limit LLPTLEAD n, LLPTLEAD? £ 0:-120 to 1e(dB}
 fimit ‘Upperlimit |ULPTLEADn, § | ULPTLEAD? | ¢ | e-1601012i8]
Trailing portion | On MPTTRAIL n, ON MPTTRAIL? ON n1tas
measurement Off ....... M PTTRAIL nOFF MPTTF%AIL‘? ..... OFF n 1t05 B
Trailing portion | On JPTTRAIL n, ON JPTTRAIL? ON mnitos
judge off  |JPTTRAILn,OFF | JPTTRAL? OFF |mito5
Trailing portion | Lower limit LLPTTRAIL n, 8 LLPTTRAIL? 2 0180 o 10[cB]
fimit ‘Upperlimit | ULPTTRAILn, ¢ | ULPTTRAL? |0 |@vt0ew10(8

OCutput RF Switching transientsy dBm UADJCH DBM UADJCH? DBM

spectrum unit B {UADJCHDB | UADICHW? g |
Output RF spectrum Ori MADJCH ps, ON MADJCH? ps CN ps:OF 3 0F13B,0F220,
measure Off ....... M ADJCH ps, OFF - MADJCH’? pél o OFF 0?25&5.0%49.6,@6{3@,.
Qutput RF spectrum JADJCH ps, ON JADJCH? ps ON | OF8e8,0FI200,
woge | JADICHps, OFF | JADUCH?ps | OFF  |ousoriccs, |
Cutput AF spectrum Modulation ULMODPWR ps, ULMODPWR? ps Ui OF1806,Cr2a00
Upper imi ‘Switching | ULSWPWRps, i | ULSWPWR?ps |0 | (:1000100(E

| ' 100 b +440 dBn]

| Standard set up ; Standard AITEM STD - -
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(9) TX all measure command

SECTION 2 DEVICE MESSAGES

Inte(r:rlr;‘ejsgiate Function Function details Program Msg Query Msg Re;p;:;se Remarks
Strage mode Normal STRAGE NRM STRAGE? NBM
Average STRAGE AVG STRAGE? AVG
Wide dynamic range STRAGE WIDE STRAGE? WIDE
Average on On VAVG ON — —
VAVG R I R B
KSG ........ IR EEE R
Average off Off VAVG OFF - —_—
VAVG 5 IR | R R
Can IR JEEE R
Average count AVRn AVG? n n:2 to 9999
- lvavan T vave? | n In2109999
Reflesh interval INTVAL EVERY INTVAL? EVERY)
""""" INTVALONCE [ INTvaL?  |once| 0
Calibration Calibration PWRCAL PWRCAL? b
Celibration cancel CALCANCEL - -
Adjust range ADJRNG — -— ‘
Measure Carrier frequency emor - JCARRFERR? b b:PASS,FAIL
judegement RMS phase ermor - JPHASEERR? b
‘ Peak phase error JPPHASEERR? b
RMS magnitude error - JMAGDERR? b
TX power - JTXPWR? b
Carrier off power - JOFFPWR? b
On/Off ratio — JRATIO? b
Template - TEMPPASS? b
Time alignment -— JTMALMENT? b
RX level e JRXLEVEL? b
RX quality - JRXQUALITY? b
MS power level - JMSPWR? b
Timing advance -— JTMADVAMCE? b
Leading RF power e JPTLEAD? n b nitos
Traifing RF power - JPTTRAIL? n b nttos
Qutput RF spectum | FO to F2088 | — JADJCH? ps b ps/0F0.0F 12, CF280,
) CR2S0 0F424,0F528,
(b0 0F 4,
OF1488,0r! 500,
_ ‘ OF1324,0F2009
Total judgement | Totaljudgement | PASS - JTOTAL? PASS
.F-A R R orae | KR R
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Intermediate
class

Function

| Functicn
details

Program|

Query Msg

Response Msg

Remarks

Measurement
result

(Multi response)

Modulation

analysis

Msg

ALLMEAS? MODANAL

nr@,n,rt.n,re.nrs,
n,rd

n: G:PASS
4FAIL
SMeasirement Off
r&:Carrier freq.
ri:Carrier freq. emor
12:RMS phase error
r2:Pzak phase eror

r4:2M8S magnitude error

RF power

ALLMEAS? RFPWR

n,rgnr.nr2,nr3,
4

e G:PASS
4FAIL
&:Measuremant Off
13:TX Power
:Carier Off power
r2:0n/Off ratio
r3:Tims alignment
ré:Templaie PASS/FAIL
r5:Max Power
r8:Min Powat

RF power

vs time

ALLMEAS? PWRTM

n,m,n,r1,n,2,n,r3,
n,r4.n,5,n,6,n17,
n,r8.n,r8

n: :PASS
4:FAIL
%:Measurernent Off
rd: Power at -28us
ri: Power at -18us
rZ: Power at -18us
r3: Power at -5us
4: Power at Qus
t5: Power at 542.8us
ré: Power at 54?.8ué
7. Power at 552.8us
r8: Power at 562.8us
r9: Power at 570.8us

Modulation
‘analysis &
RF power

ALLMEAS? MODRF,

nid, n1, n2, n3, n4, nb5,
ng, n7, ng, n9, n1Z ni1
12, n13, nt4, n15, n1i6,

ni17, n18, n2g, n21

PFnd, rid, PFnt, r

retumns selected
measurement

results see ™
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SECTION 2 DEVICE MESSAGES

Integr;zgiate Function F;;Ztii;n Pr&gsrgam Query Msg Response Msg Remariks
Measurement Call - ALLMEAS? CALLP | n,/@.n,r1,n12,n,3 | ni &PASS
result "Processing 4FAIL
(Multi respanse) | report ‘ © O:Measurement OFf
R level
r1:8X qualily
r2:MS power levei
B:Timing advance
o — | ALLMEAS? CALLP | PFn@, 1@, PFnt, f1,| retums selected
‘ nd, n1, n2, n3 PFn2, 12, PFn3, 13| measurement
results see?
Cutput RF ~—- ALLMEAS? RFSPEC | PFn@, MLn@, MUnG,| returns all
Spectrum 1 _ SLnd@, SUnd, measurement
PFn1, MLnt, MUnf{, | results see®
Stnl, SUn1,
o L ALUMEAS? RFSPEC | PR, MLAg, MUn® returns selecied
‘ nd, n1, n2, n3, n4, n5, n6| SLn, SUnG, measurement
. n7,n8, ng8, niQ, n11, n12! PFni, MLnt, MUnt, | results see's
- SLnt, SUnt,
Msasurement See sach
result measurement
(Single response) screen for result

' Modulation analysis & RF power Query in TX All Measure Screen
Query format example:
ALILMEAS? MODRF, 0, nl, n2, n3, 04, n3, n6, 07, 08, n9, n1@, n11, n12, nl13, nl4, n15 n16 117,218,119, n20, n21
n@ to n21 :Response flag
1= return measurement results
(= not return measurement results
Caution: The number of query parameter is fixed (=23)

Actual guery example:
ALLMEAS?MODRF, %, 1,1,8,0,1.0.8,0,6.8,0,0,.0,3,0,0.9,0,0,0, 9
This query returns measurement results of Carrier freq error, RMS Phase error and TX power
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Response format:

PFn@, 1@, PFnl, rl, .....
PF: (3=Pass, 4=Fail, 9=Measurement off
rd: Carrier freq
rl: Carrier freq error
r2: RMS phase error
r3: Peak phase error
r4: Magnitude error
r5: TX power
16: Carrier off power
£7: On/Off ratio
r&: MAX power
19: MIN power
r1¢: Time alignment
rl1: Template
r12: Power at -28us
r13: Power at -18us
rl4: Power at -1%us
r15: Power at -3us
rl6: Power at Gus
r17: Power at 542.8us
r18: Power at 547.8us
r19: Power at 552.8us
r20: Power at 560 .8us
r21: Power at 570 .8us

Actual Response example: (Carrier freq error, RMS Phase error and TX power)
9,3.1,2.82,0,2824
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*2 Call Processing report Query in TX All Measure Screen
Query format example: .
ALIMEAS? CALLP, n@, nl, n2, n3
n@ to n3 :Response flag
1= return measurement results
(3= not return measurement results
Caution: The number of query parameter is fixed (=5)

Actual gquery example:
ALIMEAS?CALLIP, 1,3,1,0
This query returmns measurement results of RX level and MS Power level

Response format:
PFnd, v@, PFnl, 11, ...
PF:; @=Pass, 4=Fail, 9=Measurement off
1@: RX level
rl: RX guality
r2: MS power level
r3: Timing advance

Actual Response example: (RX level and MS Power level)
@,23,0,8

= Qutput RF Specfrum Query in TX All Measure Screen
Query format example: '
ALIMEAS? RFSPEC, nd, nl, n2, n3, n4, n5, n6, n7, 08, 19, n1@, n11, n12
ni to n12 Response flag '
I= return measurement results
@i= not return measurement results
Caution: The number of query parameter is fixed (=14)

Actual query example: _
 ALLMEAS? RFSPEC, 6, 1,1,0,0,9,8,0,0,0,9,0, 0
This query returns measurement results of 1@ kHz and 2@@ kHz

Response format:
PFn@, MLn@, MUn@, SLa, SUn@, PFnl, MLnl, MUnl, SLnl, $Unl, .....
PF: (=Pass, 4=Fail, 9=Measurement off
ML: Modulatien Lower
MU: Modulation Upper
SL: Switching Y.ower
8U: Switching Upper .

Actual Response example: (Offset=10@ kHz and 2030 kHz)
@, -7.42,-5.47, 16.50, 16.96, @, -33.64, -35.38, -5.92, -7.90

SECTION 2 DEVICE MESSAGES
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256 RXtester command

= Program messages of the RX tester commands are valid in ranges defined on RX tester screen.

*» Query messages of the RX tester commands are valid on all RX tester screens.

= Level, Frequency, and Channel program messages of the Setup common parameter command are also valid on all

measurement screens of the RX test. (See paragraph 2.5.4.)

(1) Setup RX meas parameter command

1nte;r;zgiate Function F;‘:;::}Z" Program Msg Query Msg He:}‘:;gnse Remarks
Data pattern - | Pattern(CONTINUQUS) | PN9 | PAT PN9 PAT? PNg
B ‘bit [PATBE | PAT? bit | bt@BEFto 1191
Pattern(MSNB) TESTPAT PATQ TESTPAT? PATO
TESTPAT PAT1 | TESTPAT? | pATT |
TESTPAT PAT2 | TESTPAT? | paT2 |
TESTPAT PAT3 | TESTPAT?  jpAT3 |
TESTPATPAT4 | TESTPAT? | PATA |
TESTPATPATS | TESTPAT? | PATS
TESTPATPAT6 | TESTPAT? | PATE |
‘TESTPAT PAT7 | TESTPAT?  |PATY |
‘TESTPATPAT8 | TESTPAT? | PATR |
TESTPATPATS | TESTPAT? | paTe |
MS power level MSPWR ' MSPWR? n n2to 18
BER Measure | FER measure judgg On JBERMEAS FER,ON | JBERMEAS? FER ON
judge . 'Off |JBERMEAS FEROFF .| JBERMEAS? FER | OFF | |
CRC measure judgel On JBERMEAS FER,ON - | JBERMEAS? FER | ON Same Mag as FEH
, ‘Off | JBERMEAS FER,OFF | JBERMEAS? FER | OFF | Same Msgas FER
Clb measure judge | On JBERMEAS CIB,0ON JBERMEAS? CIB | ON
‘Off |JBERMEASCIB,OFF | JBERMEAS?CIB | OFF | =
Cll measure judge | On JBERMEAS CII,.ON JBERMEAS? Cli ON
Off | JBERMEAS CIl,OFF | JBERMEAS?CH | OFF |
BER Sample | FER sample BERSAMPLE FER,n BERSAMPLE? FER | n n:@ to 99999989
CRC sample BERSAMPLE FER,n BERSAMPLE?FER | n Same Msg as FER
Clb sample BERSAMPLE CIB,n BERSAMPLE?CIB | n n:@ to 99999999
Cll sample BERSAMPLE Cll,n BERSAMPLE? Cll n n:2 to 99999939
BER event | FER event limit ULBEREVENT FER,n | ULBEREVENT? FER | n n:@ to 99999999
upper limit CRC event limit ULBEREVENT FER,n | ULBEREVENT?FER | n Same Msg as FER
Clb avent limit ULBEREVENT CiB,n ULBEREVENT?CIB | n n:@ to 99989995
Cli event limit ULBEREVENT Cll,n ULBEREVENT?CIl | n n:@ to 88998989
User cal factor] Band 1 RXUCALBAY & RXUCALBA1? ] 0-30810+30.043
Band 2 RXUCALBAZ 0 RXUCALBA2? ] 0:-30.810+38.8dB
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SECTION 2 DEVICE MESSAGES

(2) BER measure command

Inte(r;r;r;gcsﬁate Function Function details | Program Msg | Query Msg Re:dpsognse Remarks
Frequency | Frequency RFREQf RFREQ? f £.2.3 10 3000[MHZ)
e T I BE R ROt
_, R | R R SRR
Channel CHAN n CHAN? n n:d to 1923
{1to 124; GSM)
Incremental step Vaiue | FIST FIS? f £:1{Hz] tc 3GB2MHz]
'Up .......... N B S TERREEEES
SO I IR
Sown A A RN EECIR I
Bem | | I EE I
Realative reference value - FRLR? f 0.3 1o 30BAMH2)
Vaiwe o RN PR R
on con leme lon
PSRN I IR BRI
o - FRL OFF FRL?  |OFF |
O | R T
Level Output level OLVL 2 OLVL? 2 ;143 0-28dBm)Main-
-143 {0 -3{dBmifAux
sl Rt IR BRIt
j PEF RN R R RN
Incremental step | Value oLs 2 oLs? g £:9.t 0 89.0[cB)
UpOLSUP-- ...... SRR
w0l R ) E I
Gown 7 loison L R R
} Sol L R I B
Knob Step up OLK UP — -
SN R IR EEE
Step down OLK DN -— -—
oL R ] BRI
Qutput level resclution | @.1, 1, 1&dB OLR & OLR? ¢ B:31,1, 10048
Retlative - ORLA? g
SRR R oave 1ol
ORLONORL‘?ON ..............
o AR R EE R
SRR P N L - R
| Eo | R IR
Output level offset 00s 2 00s? g 0 -850 1o 55.2fdB)
........... ootonleeer lon
...... OOFOFFOOF"OFF
. Qutput level LVLON, . LVL? ON
5 ON/OFE R RN T
£t O oo live el
e R R
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lnte(r:r;esgiate Function F g:g;iicsm Program Msg ? Query Msg Re;;/;lzsognse Remarks
Level. Voltage display ENF | VDSPL EMF VDSPL? - ENF
s R R EE
'TERM | VDSPLTERM vbsPL?z | TERM |
B PR [ EEE
Levei continuous | On CONT ON CONT? ON .
mode ‘Of |CONTOFF CONT? orr |
1 Unit dBm | OLDBM -— -—
oom [ B
B R R JEEE N BN
R PERRERE R I R
. dBp, Gisu IR B BRI
oLDy — —
S HEE R R
S PR R B
Calibration CAL - -
Modutation | Medulation On MOD ON MOD? ON
‘off |MopDoFF | MoD? | oFF |
Bit error rate | Start/Stop Start | BERSA - -—
measure 'S'to'p' 'BERSO I | B
Loop Back Type FE L.BTYPE FE LBTYPE? FE
'NoFE | LBTYPENOFE LBTYPE? | NOFE |
BER Sample FER | BERSAMPLE FER,n BERSAMPLE? FER | n n:f} 1o 99998999
'CRC | BERSAMPLE FER,n | BERSAMPLE?FER |n | Same Msg as FER
'Cib | BERSAMPLECIB,n | BERSAMPLE?CIB |n | n:g to 99999999
‘Cl |BERSAMPLEGI,n | BERSAMPLE?CH |n | n: to 99999999
Measue result | Error rate FER | — BERRATE? FER r
CRC R ‘-B .EFiR'A'-.TE'_'.«"C'RC' SREEEE EEEEEEEE
cb [— BERRATE?CIB |r
Gl EHOUEE) E R
Error event FER' | — BEREVENT? FER | n
' Gae SRR P e S
b SRR e S M
P N (R
BER recsive FER | — BERRECEIVE? FER | n
‘cRC |- BERRECENE?GRC|n |
e BERRECEVE?CB ' n - |
D R R
| Meaurement -— BERMEAS? 2, ri, 2, r3) retums all
resuft r4, 15, 16, 17,| measurement
(Multi respense) 8 results see
‘ — BERMEAS? @, 1, 2, 13] retums selected
n, n1, n2, n3, n4, | r4, 5, 18, 17,| measurement
n3, nG, n7, nd rg results see
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*! Multi response

Quéry format example:
BERMEAS? n@, nl,n2, n3, nd, n3, né, n7, nd
n@ to n& :Response flag
1= return measurement results
= not return measurement resuits
" Caution: The number of query parameter is fixed (=9)

Actual query example:
BERMEAS? 1,8,0,1,0,9,8,9,08
This query returns measurement resnlts of Error rate {FER) and Error event (FER)

Response format:

1@, 11,12, 13, 14, 15, 16, 17, 18
r@: Error rate (FER)
rl: Error rate (CIb)
r2: Euér rate (CIT)
r3: Error event (FER)

: Error event (CIb)

: Error event (CID

: BER sample (FER)
: BER sample (CIb)
18: BER sampie (CIY)

Actual Reslponse example: (Error rate (FER) and Error event (FER))
2.000, @ o

SECTION 2 DEVICE MESSAGES
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2.5.7 Call processing command

* Program messages of the Call processing commands are valid in ranges defined on Call processing test screen.
* Query messages of the Cell processing commands are valid on all Call processing test screens.

e Level, Frequency, and Channel program messages of the Setup common parameter command are also valid on all
measurement screens of the Call processing test. (See paragraph 2.5.4.)

{1} Setup Call processing parameter corhmand

Inte;r;zgiate Function Fé’;;t.i;” Program Msg Query Msg Re;[iqsognse Remarks
Network ID | Nee NIDNCC NIDNCC? n ngto7

Beo NIDBCC NIDBCC? n n@gioc7
Location ID | MCC LiIDMCC LIDMCC? n n:d to 999

‘ MNC LIDMNC LIDMNGC? n n:@to 89

LAC LIDLAG LIDLAC? e n:@ to65535
Neighbor cell CALLCA ng, nt CALLCA? ng | n1 nd: 1to 16
allocation n1:-1to 1923

(-1 io 124; GSM)

BS-PA-MFRMS | Paging MFBMS n MFRMS? n n: @to 7; paging period=

period n+2 [multiframe}
Hand Over iype HOTYPE INTRACELL| HOTYPE? INTRACELL| Defaultis INTRACELL

'HOTYPE INTERCELL| HOTYPE? | INTERCELL

Mobile Paging IMSt IMSi? n n® to 989998999898999
Station 1D IMSI

2-42

(R



(2) Sequence monitor command

SECTION 2 DEVICE MESSAGES

Intermediate

Function

Query Msg

s Function details Program Msg Response Msg Remarks
Mobile Station | Start call proc. CALLSA - -
centrot Stop call proc. CALLSO - —
Paging CALLPG — -
Disc. from NW CALLDISC | — -
Status Call status - CALLSTAT? | @ (Stop)
» ttdie) ...................
N tPégiﬁgj, .................
N .(Rédi.o‘l‘.im.() ................
N tRégiétrétiénj ...............
-5. toﬁgéniﬁ!ioﬁ) ...............
N (Ténﬁinétiﬁn). ...............
o {Cémh ﬁniﬁaﬁoﬁ) ..............
N {Hénd Civér) .................
o iDiéc 'frr,;m‘NW) ...............
" -(Dl-sc-frc')m.M-S) ...............
. '(Hédib [llls.c) ................
20 (DUTCONTROL=NONE) |
Error status — CALLERR? n@,n nZ:.Call status -
ni
17:Layert eror
33:Layer2 error
48:L ayer3 error
5@:Protoed] error
Report & Received IME! -— | CALLIMEI? flag*,n
Measure Received IMS! — CALLIMSI? flag*,n
resulf Received NW -— CALLNWNO? | flag*,n
phone No.
RX level & — CALLREP? flag*.n&, nt n@:RX level
| RX quaiity ' ' n1:RX quality
MS power level - CALLPWRTA?| flag*,n@, n1 nZ:MS Power ievet
& timing advance n1:Timing advarce
Time alignment - CALLTMAL? | flag™r
Input level - CALLILVL? flag*, 2
Current channel — CALLCH? flag*,n@, nt n:channel
ni:slot
Adjacent cell - CALLNCELL? | flag*,n@, nt, n2, n3 nZ:ARFCN
Monitoring n1:RX Level
n2:Nce
n3:Bee
flag®....... Z:Not receive 1:Received
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Integn]r;igjate Function Félggiign Pr&gsr;m Query Msg  Response Msg * Remarks
Report & Test resuft of — CALLRSLT? n 17: Layer! error n=state number
Measure. each state 33: Layer2 srror 1:Idle
result 49; Layer3 error 2:Paging
' 52 Protocot error 3:Radio Link

4:Registration
S:Oriéinaﬁon
6:Termination
7-:Communication
8:Hand Over
9:Disc from NW
16:Dise from MS
11:Radio Disc
Clear test CALLRFR| - '
result of all state
Meaurement — SEQMONMEAS? g, 1,212,112, 113, | retums all
result r3, 114, r4, {15, 151, 152, | measurement
{Multi response) f16, 6, 117, 171, 172, {18} results see *!
81,182,119, rd
-— SEQMONMEAS? g, r1,r12,§12,12,118, | retums selected
n@, ni, n2, n3, n4, r3,f14, rd, 15, 151, 52, | measurement
ns, né, n7, ng, ng 116, 16, 17, 171, 172, 118 results see ™!
rg8i, 82,19, rg

** Muiti response
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'Query format example: ‘
SEQMONMEAS? 1@, nl, n2, n3, n4, n3, n6, n7, nd, n9
nd to n9:Response flag
1= return measurement results
(= not return measurement results
Caution: The number of query parameter is fixed (=10)

Actual query example:

SEQMONMEAS?1,9,0,8,0,1,0,9,9,1
This query returns measurement results of Call status, RX level & quality and Input level

Response format: : :
td, r11,r12, f12, 12, f13, 13, f14, 4, f15, 151, 152, 16, 16, £17, r71, r72, f18, 181, 182, 19, 1%
fi: @=Not receiver, 1=Received
12 Call status
ril: Call status
' £12: Error status
r2: IMSI
r3: IMEIL
r4: NW phone No.
. r51: R¥X level
] r52: RX quality
‘ r6: Time alignment
r71: MS power levei
r72: Timing advance
r81: Channel
r82: Slot
r9: Input level

Actual Response exampie: (Call status, RX level & quality and Input level)
7,1,23,0,1,-105 ‘
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SECTION 3
SETUP

This section describes the RS-232C/GPIB connections to external devices and setting the remote-control interface of the

MTB801B.
TABLE OF CONTENTS

3.1 Connecting Devices wWith GPIB Cables ....uuicireerrirees e sireeiesares e seaessessseresssssssessssemsessessane ssasses 3-3
3.2 Setling GPIB INterface ConGItIONS ... coccceoieereeiererstecseccttesesecs s s seesssss s sensssenssesseneammenanns sstensommstrs 3-4
3.3 Connection of RS-232C INterface SIGNall.....cuciciieiiioncoritrsnscsecsssseerensssesssssessssvsrssesessesossssns sesmes 3-5
3.4 Setting RS-232C Interface Conditions ... s s e saneseneens et s 3-6
3.5 Setting the ltems Relating to Remote Control and Panel Key Control .......eeeoveeceeeseseresssrssssens 37
~ 3.5.1 Remote Control and panel CONIOI KBYS ....ceecveeecsceeseesaissssssiesssssisssesesasssnsmseeesessesesmsssean oe 3-7
3.5.2 Remote CONtIOl STAIUS ..o e ireririnirseercrer s rncsie s e seeresresssses s eas sasas s ets e s scanesesreeemeens weaonesanenen 3-7
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3.1 Connecting Devices with GPIB Cables

The rear panel has connectors for connecting GPIB cables.

Up to 15 devices, including the controller, can be connected to one system. Connect devices under the
conditions described to the right of the diagram below.

 GPB
@‘7 GPIB connectors

GPIB cables

r—

- Total cable length <20 m
Cable length between devices <4 m
Number of devices which can be connected <15

Mounting and dismounting of the GP-IB cable must be done after turning off the power switch and pulling out
the power cord from the socket. If the power remains on, only signal common line may disconnected before
the other lines, then AC Jeak voltages are applied to the ICs, and there is a possibility that components such as
ICs in the interface unit will be damaged.

/A\ CAUTION

The GPIB cable_s must.be connected before the power is turned on.
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3.2 Setting GPIB Interface Conditions

Sef the GPIB ihterface on the Instrument Setup screen at the front panel.
Set the following items:

1) Interface: Connect to Controller (Initial value: GPIB)

2) GPIB: Address (Initial value: 01)

An example of the setting when the GPIB interface is set with the GPIB address03 is given below.

Step Key operation Explanation

(Switching to the Instrument Setup screen)

1. fMain Func on off] F6 Sets the Main Func on to display the main menu.
2. Next Menu[ «¢ ] Sets the Instrument Setup mode.
[Instrument Setup} F1 _ Displays the Instrument Setup'}screen.

(Selecting the remote control interface)

3. Cursor [ -~ 1{~~] Uses these cursor keys to select "Interface Connect to Controller.”.
4. [Set] : Opens the setup window. f
5. Cursor [ ~ 31~} Selects GPIB on the setting window,

B. [Set] Closes the setting window and determines the set value.

{Setting the GPIB address)

7. Cursor [ ~ 1[~] Use these cursor keys to select a GPIB address.
8. {Set] Opens the setup window.
8. [0] [3] [Set] Set the GPIB address to (3.
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3.3 Connection of RS-232C Interface Signal

Connection of RS-232C interface signal between the MT8801B and a personal computer is shown below.

* Connection to PC98-series personal computer(NEC)

MTEB01B side (Serial) PCa801-series personal computer side
GND GND
CONC} 1 —1 '— 1 GND
RD 2 3 2 8D
7D 3 3 RD
DTR(NC) 4 ~———F ——— 4 RS
GND 5 : {:—-— 5 Cs
DSR(NC) 8 —— \ > & DA
. RTS 7 ~——i 7 GND
crs s *I > & cD
RL(NG) §  ———i— - 8 NC
' — ——— 10 NC
D-sub 2 pins, mate —— 11 GND
———— 12 NC
———-~ 12 GND
———— 14 GND
———— 15 §T2
~——— 16 NC
A ——— 7 AT
A ~— 18 NC
———— 18 NC
20 ER
T 21 NC
———e 22 NC
e 23 NG
—T——— 24 STt
D-sub 25 pins, male . o5 NGO
» Connection to IBM PC/AT personal computer
MT88018 side (Serial} . IBM PC/AT personal computer side
GND GND
coMNG 1 —— / { 1¢o
RD 2 < >< / { 2rmD
D3 { 3T
DTR(NC} 4 —— / - { 4 TDR
GND 5 : —{ 5 GND
DSR(NC) 6  ~——1 / { 6 DSR
RTS 7 ——( 7 RTS
. cTS 8 -—-——é—l :——( g CTS
! RING) § ——f —— 9n
D-sub § pins, male B-sub § ping, fernale
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3.4 Setting RS-232C Interface Conditions
Set the RS-232C interface on the Instrument Setu.p screen at the front panci.
Set the following items:

1) Interface: Connect to Controller (Initial value: GPIB)

2) RS-232C: Baud Rate {(Initial value: 2400)
Parity (Initial value: Even)
Data'Bit (Initial val_ue: 8 bits)
Stop Bit (Initial value: 1 bit)

Set the RS-232C interface conditions, as desribed below.

Step Key operation Explanation

(Switching to the Instrument Setup screen)-

1. [Main Func On/Off] Fo6 Sets the Main Func on to display the main menu.
2. Next Menu [ o } Sets the Instrument Setup mode.
[instrument Setup] F1 Displays the Instrument Setup screen.
{Selecting the remote control interface)
3 Cursor [ A T[~1 These cursor iceys are used to select "Interface Connect to Controller.”
4, [Set] Opens the setup window.
5 Cursor [ -~ 1[~] Selects‘RS-232C on the setting window.
6. [Set] . Closes the éetting window and establishes the set value.

(Setting the RS-232C interface)

7. Cursor { ~1[~"] Uses these cursor keys to select the setting item Baud rate.

8. [Set} Opens the setup window,

Q. [~][~] {Set] Uses these cursor keys to select a Baud rate value (9600 [bps] etc.).
10, [ A~ 1~} Sets other interface conditions in the same way,
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3.5 Setting the Items Relating to Remote Control and Panel Key Control

3.5.1 Remote control and panel control keys

The keys and lamps described in this paragraph are assigned on the front panel as exclusive keys and lamps.
1} REMOTE lamp and LOCAL key

The REMOTE lamp indicates that the MT8801B is controlled remotely via the GPIB interface, When the MT83018B is
controlled remotely from an external controller via the GPIB interface on the rear panel, the REMOTE lamp lights. While
the REMOTE lamp is on, key entry and rotary encoder entry from the front panel are disabled. The LOCAL key is used to
cancel the remote control status of the GPIB interface. When the LOCAL key is pressed, the REMOTE lamp goes off and
key entry and rotary encoder entry from the front pane] are enabied.

2) PANEL LOCK key

The PANEL LOCK key is used to enable and disable key entry and rotary encoder entry from the front panel. Use the
PANEL LOCK key to prevent an operation error on the front panel for automatic measurement or status holding. When
the panel is locked, the red lamp on the PANEL LOCK key lights.

3.52 Remote control status

If the MT8801B is controlled remotely, the REMOTE lamp on the left of the front panel lights. While the REMOTE lamp

’T‘

is on, key entry and rotary encoder entry from the front panel are disabled. To change from the remote control to front
panel entry status, execute the following steps:

1) Hali the remoie control.

2} If the REMOTE lamp is on, press the LOCAL key to cance] the REMOTE status.
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| SECTION 4
DEVICE MESSAGE FORMAT

This section describes the format of the device messages transmitted between a controller and the MT8801B via the GPIR

system.
TABLE OF CONTENTS
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SECTION 4 DEVICE MESSAGE FORMAT

4.1, General Description

The device messages are data messages‘ that are transmitted between the controller and devices. There are two types of
data messages:program messages output from the controller to the MT8801B, and response messages input from the
MT38801B by the controller. There are also two types of program commands and program queries in the program message.
The program command is used to set this instrument's parameters and to instract it to executé processing. The program
query is used to query the values of parameters and measured resalts,

To wansfer prdgram messages from the controller to the MT8801B using the PRINT statement, the program message

formats are defined as follows:

PROGRAM MESSAGE
PROGRAM MESSAGE TERMINATOR

PRINTA@L, "TFREQA 3GHZ"

t

Program message When the program message is
transmitted from the controller
to the MT8801B, the specified
terminator is attached.

ko

S

PROGRAM MESSAGE TERMINATOR

-

<D |
\@/ - (e )

NL : New line or LF (Line Feed)

EOl: The EQI signal of the GPIB
interface is used to indicate
message termination.

Cartridge Return (CR) is ignored, and is not processed as a terminator.
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(2) PROGRAM MESSAGE

J

» PROGRAM MESSAGE UNIT >

Multiple commands can be output sequentially by concatenating each of themn with a semicolon.

<Example> PRINT A @1, "TFREQ A 1GHZ;RFLVL AUP"

(3) PROGRAM MESSAGE UNIT

NS

— PROGRAM HEADER | PROGRAM DATA

« Each |IEEE488.2 common command has a leading asterisk " that is always placed before

the program header.
» The program query has a trailing question mark "?" that is always added at the end oi the
! ] Y
program header.

(4) PROGRAM DATA

CHARACTER PROGRAM _
DATA

NUMERIC PROGRAM SUFFIX DATA

DATA i (unit)

STRING PROGRAM
DATA

(5) CHARACTER PROGRAM DATA

Character program data consists of uppercase alphabetic characters from A to Z, Jowercase alphabetic characters from
a to z, the underline "_", and the numbers 0 to 9. These characters can be used in specified combinations.

<Example> PRINTAGL, A "MERANRM" ........ Sets Marker to Normal.
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(6), NUMERIC PROGRAM DATA

Numeric program data has two types'of formats:integer format (NR1) and fixed-point real number format (NR2).

<Integer Format (NR1)>

Y

<0~9>; < @ —

/

* Zeros can be inserted at the begiﬁning. ~ 005, +000045

*» No spaces can be inserted between a + or - sign and a number. — 5, +A5 (X)
= Spaces can be inserted after a number. — +SAAA

» The + sign is optional. — +5,5 -

*Ca

nmas cannot be used to separate di

1 tt L1838 43 opidlale

<Fixed-Point (real number) Format (NR2}>

4————— (Integer part)

(Fractior: part) ——»-
Decimal point

' /
/ o {== The decimal ¢ -
e The digits in the point cannotbg - —————- The digits in the
integer part can omitted. fraction part can

be omitted. be omitted.

* The numeric expression of the integer format is applied to the integer part.

* No spaces can be inserted bétween numbers and the decimal point. — +753A.123 (x)

* Spaces can be inserted between numbers and the decimal point. — +753.123A044
. * A number may not always be placed before the .decimal point. — .03

* A + or - sign can be placed before the decimal point. — +. 05,-.05

* A number can end with a decimal point. — 12,
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(7) STRING PROGRAM DATA

<inserted ' > W . /_\
N

Non-singie quoie J

ASCII character

o

Non-double quote
-ASCH character

ol [ ¢

<inserted " > 1

*Both ends of string program data must have a pair of double quotation marks "____".
PRINT @1,"TITLE 'MT8801B'"

" A single quotation mark used within the character string must be repeated as shown in ' or "

PRINT @1,"TITLE 'MT8801B''NOISE MEAS''' "

Executing TITLE results in MT8801B 'NOISE MEAS".
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- Note: To use the double quotation mark " in the PRINT statement, specify CHR$ (&H22).
4.3 Response Message Format |

To transfer responses messages from the MT8801B to the controller by using the INPUT statement, the response message
formats are defined as follows:

RESPONSE MESSAGE

RESPONSE MESSAGE TERMINATOR

(1) RESPONSE MESSAGE TERMINATOR

The response message terminator to be used depends on the TRM command.

(2) RESPONSE MESSAGE

a8
N

4

RESPONSE MESSAGE UNIT >

When a query is sent by the PRINT statement with one or more program queries, the response message also consists of one
O Ore response Message units.

(3) Normai RESPONSE MESSAGE UNIT

RESPONSE HEADER

RESPONSE DATA
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(4) RESPONSE DATA

CHARACTER RESPONSE
DATA

NUMERIC RESPONSE
DATA

(5) CHARACTER RESPONSE DATA

Character response data consists of uppercase alphabetic characters from A to Z, lowercase alphabetic characters from
a to z, the underline "_", and the numbers 0 10 9.These characters can be used in specified combinations.

(6) NUMERIC RESPONSE DATA
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<Integer Format {(NR1)>

SECTION 4 DEVICE MESSAGE FORMAT

( <Example>
<0~9> 123
’ -1234

* Any number except 0 can be placed at the beginning digit.

* There is no need for a + sign before a positive number.

LAt A il

<Integer Format (NR1)>

[

-  <0~0> <(3~9>

» Any number except 0 can be placed at the beginning digit. '

= There is no need for a + sign before a positive number
» If there are zeros after the decimal point, the numeric data
is output in integer format.

(7) STRING RESPONSE DATA

<inserted * >

AN

-

Non-single quote
ASCI| character

. e

String response data is output as an ASCH character string, which is enclosed with double quotation rmarks.

(8) Response message to input the waveform data using binary data

For details on reading binary format, see paragraph 8.2.2 (4) in Section 8, "SAMPLE PROGRAMS. *
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SECTION 5 STATUS MESSAGES

" SECTIONS
STATUS MESSAGES

This section describes MTE801R status messages, their data structure and models, and explains the techniques for
synchronizing the controller and the MT8801B.

To obtain more detailed status information, the IEEE488.2 standard has more common commands and common queries

than the IEEF488.1 standard.
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'The Status Byte (STB) sent to the controller is based on the IEEE488.1 standard. The bits comprising it are called a status
summary message because they represent a summary of the current data contained in registers and queues.

The following pages explain the status summary message and structire of status data that constitutes the status summary
message bits, as well as techniques for synchronizing the MT8801B and controller, which use these status messages.

These functions are used by an external controller with the GPIB interface bus.

Almost functions can be used by an external controller with the RS-232C interface.
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5.1

|EEE488.2 Standard Sta’cus Model

The diagram below shows the standard model for the status data structure stipulated in the JEEE488.2 standard.

7 =&)< 7 | Poweran(pON)
6 >@< 6 | Userrequest (URQ, not used)
5 &) 5 | Command error (CME)
4 > @ - 4 1 Execution eror (EXE)
3 ‘@4 3 Davice-dependant eror (DDE}
2 :@ - 2 | Query emor (QYE)
1 > ®< 1 | Request for bus control (RQC, ot used}
0 O | Operation complete (OPC}
Standard event status
enable regisier . | Standard event status register _<
RIS r Y Y Y Y Y Y
Set by *ESE <n> . '
' Read by *ESE? Logical OR
R s e
e »| Service Request| __ _
I Generation i
! Logical OR - A ]
r_J\_\ N A A A A A /T\ E i
Ki ~& 7 i
| 8 |
5 >@4 5 |ESB<—
4 >@< 4 |MAVe——
3 >@< 3 e
2 (& 2 le
(&<
1 (&)~ 1 e
el
0 (&~ 0 |

SetbysSREn |
; Read by *SRE? 3
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The IEEE488.1 status byte is used in the status model. This status byte is composed of seven summary message bits given
from the status data structure. To create the summary message bits, there are two modets for the data structure:the register
model and the queue model.

Register model ' Queue model

The register model consists of the two registers used for recording | The queue in the queue model
events and conditions encountered by a device. These two registers is for sequentially recording the
are the Event Status Register and Event Status Enable Register. When waiting starus vaiﬁes and data.
the result of the AND operation of both register contents isnot 0, the | The queﬁe structure is such that

corresponding bit of the status bit becomes l.In other cases, it | the relevant bit is set to 1 when

becomes 0.And, when the result of their Logical OR is 1, the summary | hare is data in it and O when it

- message bit also becomes 1L.If the logical OR result is 0, the summary | g empty.

message bit also becomes 0.

In IEEEA488.2, there are three; standard models for status data structure, two register models and one queue model, based on
the register model and queue model explained above. They are:

(D Standard Event Status Register and Standard Event Status Enable Register
(@ Status Byte Register and Service Request Enable Register
® Output Queue '

Standard Event Status Register Status Byte Register ' Qutput Queue

The Standard Event Staius Register | The Status Byte Register is a reg- | The Output Queue has
has the structure of the previously | ister in which the RQS bit and the | the structure of the
described register model. In this reg-| seven summary message bits from | queue model mentioned
ister, bits are set for eight types of stan- | the status data s:tructure can be set. | above. Status Byte Reg-

dard events encountered by a device. | It is used together with the Service | ister bit 4 (DIO3) is set
@ Power on, @ User request, Request Enable Register. When | as a summary message
(& Command error, &) Execution error, | the result of the OR operatioﬁ of | for Message Available
(&) Device-dependent error, bolth register contents is not 0, MAV) 1o indicate that

Query error, 7 Request for bus con- | SRQ goes ON. To indicate this, | there is data in the out-
trol and {¢) Operation complete. The | bit 6 of the Status Byte Register | put buifer.

logical OR. output bit is represented by | (DIO7) is reserved by the system .
Statns Byte Register bit 5 (DI06).as a | as the RQS bit, which indicates a
summary message for the Event Status | service request for the external con-

Bit (ESB). troller. The mechanism of SRQ
conforms to the IEEE488.1 stan-
dard.
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5.2 Status Byte (STB) Register

The STB register consists of deviée STB and RQS (or MSS) messages. The IEEE488.1 standard defines the method of
reporting STB and RQS messages, but not the setting and clearing of protocols or the meaning of STB. The IEEE488.2
standard defines the device status sumrmary message and the Master Summary Status (MSS) which is sent to bit 6 together
with STB in response to an *STB? common query.

5.2.1 ESB and MAV summary messages

The following describes the ESB and MAV summai'y messages.

(1) ESB summary messages

The ESB (Event Summary Bit) summary message is a message defined by IEEE488.2, and is represented By bit 5 of the
STB register. This bit indicates whether at least one of the events defined in IEEE488.2 has occurred when the service
request enable register is set to enable events after the final reading or clearing of the standard event register.

The ESB summary message bit becomes 1 when the setting permits events to occur if any of the events recorded in the

" standard event status register becomes 1.The ESB summary bit becomes true when the setting permits events to occur if

any of the events registered in the standard event status register is true. Conversely, it is false if none of the recorded ents

occars even if events are set to occur. ' - S e

This bit becomes FALSE (0) when the ESR register is read by the *ESR? query and the ESR register is cleared by the
*CLS command.

(2) MAV summary messages

The MAYV sumnmary message is a message defined in IEEE488.2 and represented by bit 4 in the STB register. This bit
indicates whether the output queue is empty. The MAV summary message bit is'set 1o 1 (true) when a device is ready to
receive a request for a response message from the controller and to 0 (false) when the output queué is empty. This message
is used to synchronize the exchange of information with the controller. For example, this message can be used to make the
controller wait until MAYV is true after it sends a query command to the device. While the controller is waiting for a
response from thedevice, itcan process other jobs. -Reading the output quene without first checking MAV delay all system
bus operations until the device responds.

5-6



5.2.2 Device-dependent summary messages

SECTION 5 STATUS MESSAGES

The IEEE488.2 standard specifies that Eits 7 (DIOS8) and 3 (DIO4) to 0 (DIO1) of the status byte rggis;ter can be used as
status register summary bits, or to indicate that there is data in a queue.

Device-dependent summary messages have the respective status data structures of the register mode! or the queue model.

Thus, the status data structure may be either the register to report events and status in parallel or the queue to report

conditions and status in sequénce. The summary bit represents a summary of the current staws of the corresponding status

data structure. For the register model, the summary message is true when there is an event set to permit the occurrence of

more than one true event; while for the quene model, it is tme if the quene is not empty.

As shown below, the MT8801B does not use bits 0, 1 and 7. As it uses bitS 2 and 3 as the summary bit of the status register,
it has 3 register model types (where 2 types are extended) and one queue model type(with no extension).

Standard event

status register

Service Request Qenerated --------- —[
Bit _
6 jMss Y
5
4
3 ERR =<
2 END =
1 -

Extepded event

0\

\/

Status summary
message

Status byte reg1ster

[{Queue not used)

register or queue

Extended event

register or queue || (Quéue not used)

Extended event

register or queue -(Not used)

Extended event

register or queue | -(Not used)
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5.2.3 Reading and clearing the STB register

Serial poll or the *STB? common query are used to read tkie contents of the STB register. STB meséages conforming 4]
IEEEA488.1 can be read by either method, but the value sent to bit 6 (position) is different for each message.
The STB register can be cleared by unsing the *CLS command. ‘

(1) Reading by serial poll (only when using the GPIB interface)

When using serial poll conforming to IEEE488.1, the device must return a 7-bit status byte and an RQS message bit which
conforms to JEEE488.1.According to IEEE488.1, the RQS message indicates whether the device sent SRQ as true or not.
The value of the status byte is not changed by serial poll. The device must set the RQS message to false immediately after
being polled. As aresult, if the device is again polled before there is a new cause for a service request, the RQS message

is false.

{2) Reading by the *STB common query

The *STB? common query requires the device to send the contents of the STB register and an integer format response
message from the MSS (Master Summary Status) summary message. The response represents the total binary weighted
value of the STB register and the MSS summary message. _STB register bits 0 to 5 and 7 are weighted to 1, 2, 4, 8, 16, 32,

and 128; and the MSS to 64, respectively. Thus, excepting the fact that bit 6 represents the MSS summary message instead
of the RQS message, the response to *STB? is identical to that for serial

(3) Detfinition of MSS (Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS message is represented by bit 6 in a device }
response to the *STB? query, but it is not generated response io serial poll. In addition, it is not part of the status byte
specified by IEEE488.1.MSS is generated by the logical OR operation of the STB register with SRQ enable (SRE) register.
In concrete terms, MSS is defined as follows:

(STB Register bit0-AND SRE Register bit0)
OR

(STB Register bitl AND SRE Register bitl)
OR

(STB Register bit5 AND SRE Register bit5)
OR
(STB Register bit7 AND SRE Register bit7)

Since bit-6 status of the STB and SR enable registers is ignored in the definition of MSS, it can be considered that bit-6
status is always being 0 when calculating the value of MSS.
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(4) Clearing the STB register by the *CLS common command

With the exception of the output quene and its MAV summary message, thesCLS common command clears all status data
strictures (status event registers and queues) as well as the corresponding summary messages. '

The *CL3 command does not affect settings in the enable registers.

5-9
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5.3 Enabling the Service Request (SRQ)

All types of summary messages in the STB register can be enabled or disabled for service requests (SRE) by using the
program-controlling service request (SRQ) enable operation. The service request enable (SRE) register controls the
generation of SRQ in bits 0 to 7 as shown in the diagram below.

Bits in the service request enable register correspond to bits in the status byte register. If a bit in the status byte corpending
to an enabled bit in the service request enable register is set to 1, the device makes a service request to the controller with
the RQS bit set to 1.For example, if bit 4 in the service request enable register is enabled, the device makes a request for
service to the controller each time the MAV bit is set to 1 when there is data in the output queue.

Service Request

: : Generatian |
. Logical OR - A i
r"’]“ﬁ A A A A A A A - (_)H ' ! %
disabled = 0, enabled = 128(27) | 7 &= E 7 1 Not used i %
. Not used ‘>[Mss 6 RQS}e----- I
disabled =0, enabled =32 (25 | 5 >@< 5 | ESB-—o—— g
disabled = 0, enabled =16 (24 | 4 >@< 4 | Mave— E
disabled =0, enabled=8 () | 3 >®< 3 | ESB(ERR) ~——— %
disabled = 0, enabled =4 (&) | 2 (&~ 2 | ESBEND)<~—— &
disabled =0, enabled =2 (2} | 1 8o 4 | Notused @
disabled =0, enabled=2 (&) 0 @ - 0 | Notused
Service request enable (SRE) register : Status bvte (STB) register

{1) Reading the SRE register

The contents of the SRE register are read using the *SRE? common query. The response message to this query is an
integer from O to 253, which is the sum of the bit digit weighted values in the SRE register. SRE register bits 0 to 5 and 7
are respectjvely weighted to 1, 2, 4, 8, 16, 32, and 128.The unused bit 6 must aiways be set to 0.

(2) Updating the SRE ré_gister

The *SRE commen instruction is used to write data to the SRE register. An integer from 0 to 255 is added after the¢ SRE
. fm3common instruction. '

This intéger indicates the total number of bits in the SRE register (weighted values:1, 2, 4, 8, 16, 32, and 128}, and sets the
corresponding SRE register bitto 0 or 1. )

A bit value of 1 indicates an enabled state; 0 indicates a disabled state. Always ignore the value of bit 6.
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3 5.4 Standard Event Status Register
" 5.4.1 Bit definition of standard event status regiéter

The standard event status register must be available on all dgvices conforming to the [EEE488.2 standard. The diagram
below shows the operation of the standard event status register model. Because the operation of the model is the same as
that for the other models already described, the following only explains the meaning of each bit in the standard event
status register as defined in the IEEE488.2 standard.

disabled = 0, enabled = 128(27)} | 7 >@<— 7 | Poweron (PON)

disabled =0, enabled =64 (25) | © >@ > 6 | User request (URQ) - not used

disabled = 0, enabled =32 (25 | 5 > @ - 5 | Command etror (CME)

disabled = 0, enabled = 16 (24 | 4 >@< 4 | Execution eror (EXE)

disabled = 0, enabled =8  (2) 3 >@ - — 3 | Device-dependent error (DDE)

disabled = 0, enabled =4 (22 | 2 ~& )< 2 | Query error (QYE)

disabled = 0, enabled = 2 @ 1 —-)-C)< 1 | Request for bus control {(RQC) - not used
disabled = 0, enabled=2 () | 0 & = 0 { Operation complete (OPC)

‘Standard Event Status Standard Event Status Register
Enable Register

Y v
naical OR
ogical LUn

W;,_, ammﬁﬁ‘f Bl Y Y.¥Y Y ¥

. ﬁ Set by *ESE <n> ;

% Read by *ESE?
: e e

ESB summary message bit
{To status-byte-register bit 5)

Standard everit status enable (ESE) register selects whether the register makes the summary message true when the
corresponding bit of the event status register is set.

. Bit Event name Description

7 Power on (PON) The power is turned on.

‘ | Request for local control (rtl).
B User Request (URQ) This bit is produced regardless of whether a device is in remote or
' local ruode. It is not used for the MT88013B so, it is always set to 0.

An illegal program message, a misspelt command or 2 GET

5 Command Error (CME) command within 2 program is received.

4 Execution error (EXE) A legal program message, which cannot be executed, is received.

An error caused bji_other than CME, EXE or QYE
(e.g., parameter error) occurred.

3 Device-dependent Error (DDE}

Anq attempt'is made to read data in the output queue though there
2 Query Error (QYE) is none there, or data is lost from the output queue due to some
reason {e.g., overflow).

A device is requesting an active controller. This bit is not used for
1| Request Control (RQC) the MT8801B so, it is always set to 0.
A device has completed specified operations and is ready to

0 Operation Cornplete (OPC) receive new commands. This bit is only set in response 10
.o the *OPC command.

5-11



SECTION 5 STATUS MESSAGES

5.4.2 Query error detaiis'

5-12

No. ltem Description
If a device receives an MTA, from the controller before it receives the terminatol
Incomplete of the program message it is receiving, it aborts the incomplete program messagg
1 program message | 2nd waits for the next one. To abort the incomplete message, the device clears
its input-output buffer, reports a query error to the status report section and sets
bit 2 in the standard status register to indicate the query €ITOT.
If a-device receives an MLA from the controller before it has sent the terminatoq
Interruption of of the response message it is sending, it antomatically interrupts response
response message | Message output and waits for the next program. To interrupt the response
2 output message output, the device clears its output buffer, reports a query error to the
status report section, and sets bit 2 in the standard status register to indicate the
query error.
' Sending the next | When a device becomes unable to send a response message because the controlley
program message | has sent another program rmessage immediately following a program or query
3 | withoutreading | message, the device aborts the response message and waits for the next program
the previous message. It then reports a query error to the status report section as in No.2
response message | above.
When several program and query messages are executed in succession, too
many response messages for the output queue (256 bytes) may be generated, If]
further guery messages are received when the output queue is full, the output
4 Qutput queue queue cannot send corresponding responses due to the overflow situation. If
overflow

there is overflow in the output queue, the device clears it and resets the section
where response messages are created. Then it sets bit 2 in the standard event
status register to indicate a query error. '
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) 5.4.3 Reading, writing to and clearing the standard event status register

The register is read by the*ESR? common query.
The register is cleared after being read. The response message is an integer format data

Reading
value obtained by binary weighting the event bit and converting it to a decimal number.

Writing With the exception of clearing, writing operations cannot be performed externaily.

The register is only cleared in the following cases:
@ A *CLS command received.
_ (@ The power is turned on. .
Cearing Devices first clear their standard event status registers but later record events that.occurred
during the sequence in the registers (e.g., setting of the PON event bit).

& An event is read for the*ESR? command.

5.4.4 Reading, writing 1o and clearing the standard event status enable register

The register is read by the *ESE? coramon query.
Reading | The response message is an integer format data value obtained by binary weighting the
o event bit and converting to 2 decimal number.

The register is written to by the *ESE common command. As bits 0 to 7 of the register
| are respectively weighted to 1, 2, 4, 8, 16, 32, 64, and 128, data t0 be written is sent by

Writing <DECIMAL NUMERIC PROGRAM DATA> which is the digit total of the bits selected
from these bits.
The register is cleared in the following cases:
(D An *ESE command with a data value of 0 is received.
@ The power is turned on.
Clearing

The standard event status enable register is not affected by the following:
(D Changes of the status of the JEEE488.1 device clear function

@ An *RST common command is received.

® A *CLS common command is received.

5-13



SECTION 5 STATUS MESSAGES

5.5 Exiended Event Status Register

The register models of the status byte registér, étaﬁdard event status register and enable registers are mandatory for equipmen
conforming to the IEEEA88.2 standard.

In IEEE488.2, statiis-byte-register bits 7 (DI08), 3 (DIO4) to 0 (DIO1) are assigned to status summary bits supplied by the
extended-register and extended-quene models.

For the MT&801B, as shown in the diagram below, bits 7, 1 and 0 are unused; bits 2 and 3 are assigned to the END and ERR
surnmary bits as the status-sumynary bits supplied by the extended-reg1ster model. As the guene model is not extended,

there is only one type of queue the output queue.

Standard event
status register

Standard event summary bit

modet
By MAV summary bit
' D
- ESB : - -
©| || B
g giglg g| l ...... Output queue
ERR event summary bit ERR event
status register
modei
Not used .
: ; END event
t bit
Not used END event summary bi status register
model

Status summary.
message

‘L&g

Status byte register

"The following pages describe bit definition, the readin g, writing to and clearing of bits for the END extended event register

model.
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5.5.1 Bit definition of END event status register

The following describes the operation of the END event status register model, the naming of its event bits, and what they

mean.

Sync establishing end

disabled =0, enabled = 128(2%) | 7 > @<— 7 | (BER measurement)
disabled =0, enabled =64 (2¢) | 6 _ >@ - 8 | Output level setting end
disabled =0, enabled =32 (25 | 5 @< S | Frequency setting end
disabied = 0, enabled =16 (29 | 4 —> @ ~ 4 | AVERAGE end
disabled = 0, enabled =B (2% 3 > @< 3 | Notused
disabled =0, enabled =4 (22) | 2 > @< 2 | Not used
disabled <0, enabied =2 (21) | 1 ——>{(&)4— 1 | Calibration end
disabled = 0, enabled =2 (2% | 0 [>(&)< 0 | Sweep or measurement end
END Event Status Enable Register ENP Event Status Register

Y Y Y Y Y Y ¥ N

Logical OR ﬂ”“%%i% TR

© Setby ESED <> 1.
< Read by ESE2?

Sl

RS

: ESB summary message bit
(To bit 2 of the status byte register)

The END event status register selects whether the register makes the summary message true when the corresponding bit of
the status register is set.

Bit Event name Deseription
ve Sync establishing end ;I;i;s E?; ;; ;s:: ngl-ts vifhen synchronization is established after BER
6 Qutput level setting end This bit is sgt o 1 when output level setiing ends.
5 Frequency setting end This bit is set to 1 when frequency- seiting énds_.
4 AVERAGE end This bitis setto 1 whe.n averaging ends.
3 (Not used) (Not used)
2 (Not used) (Not used)
1 CAl end . This bit is set to 1 when calibration ends.
0 Sweep or me&ureﬁent end This bit is set to 1 when sweep or measurement ends.
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5.5.2 Bit definition of ERR event status register

The following describes the operation of the ERR event status register model, the naming of its event bits, and what they
mean. '

~

disabled = 0, enabled = 128(2")
disabled = 0, enabled = 64 {29)
disabled = 0, enabled = 32 {25)

ciisabied_l= g, enabled = 16 (249 ot used
disabled = 0, enabled = 8' ()
disabled = 0, enabled =4 (2
disabled = 0, enabled =2 (21)
disabled = 0, enabled =2 (%) | O

ERR Event Status Enable Register

=N WjR D]~
)

=S (D] |||~
~

J . :
Sync joss (BER measuremenit)

ERR Event Status Register

- &; 0

Y Y yYyyxy

“Logical OR

:

. ESB summary message bit
e (T o bit 3 of the status byte register)

Y

The ERR event status register selects whether the register makes the summary message true when the corresponding bit of
the stams register is set. ‘

Bit Event name Descristion

7 (Not used) (Not used)

5] (Not used) (Not used)

5 (Not used) (Not uséd)

4 {Not used) {Not used),

3 {Not used) {Not used)

2 (Not used) {Not used)

1 ‘(‘1\-Ioz used) {Not used)

G Sync loss This bit is set to 1 when synchrc.)nization Iosg is cccurred.
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5.5.3 Reading, writing to and clearing the extended event status register

The register is destructively read by a query (e.g., it cleared after being read).

The END/ERR event status register is read by ESR2?/ESR3? query. The read value,
an integer format data (NRI), is obtained by binary weighting the event bit and
converting it to decimal.

Reading

Writing ~ | With the exception of clearing, writing operations cannot be performed externally.
The register is cleared in the following cases:

D A *CLS command is received.

Clearing
{(® The power is turned on.

@ An event is read by the ESR2?7/ESR37? query command.

5.5.4 Reading, writing to and clearing the extended event status enable register

! The register is non-destructively read by a query (i.e., not cleared after being read).

The END/ERR event status register is read by the ESE2?/ESE3? query. _

The read value, an integer format data (NR2), is obtained by binary total weighting the event bit
and converting it to decimal,

Reading

The END/ERR event status register is written to by the ESE2/ESE3 program command.
Wit As bits 0 to 7 of the registers are respectively binary weighted to 1, 2, 4, 8, 16, 32, 64,
Hng and 128, write data is sent as the integer format data obtained by total weighting the digit

value of bits selected from among them.

The register is cleared in the following cases:
(© The ESE2/ESE3 program command with a data value of O is received for the
END/ERR event status register.

( The power is turned on the power-on-status-clear flag is true.
Clearing
The extended event status enable register is not affected by the following:

(@ Changes of the status of the ITEEE488.1 device clear function
@ An *RST common command is received,
(& A *CLS common command is received.
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5.6 Techniques for Synchronizing the MT8801B with a Controlier

The MT8801B usually treats program messages as sequential commands that do not execute the processing of newly
received commands until the previous command has been processed. Thus, special consideration need not be taken for
pair-synchronization between the MT8801B and the controller. '

If the controller controls one or more devices and synchronizes with them, after all the commands specified for the MT3801B
have been processed; the next commands must be sent to other devices.

There are five ways of synchronizing the MT8801B with the controller:
@ Wait for SWP or TS command termination.

(@ Wait for a response after the *OPC? query is sent.

(3 Wait for SRQ after *OPC is sent. .

(@ Wait for status generation of the status register.

® Wait for SRQ by the status reéister.

5.6.1' Wait for SWP or TS command termination

When the MT8801B starts measurement using the SWE or TS command, it stops accepting the next measurement command
until it terminates the measurement. Use this feature to set a synchronization.

Note: A response may not be returned if there is no measurement termination condition (permanent
measurement of BER, etc.). In Average measurement mode, a response may be retumed before
averaging.

<Controiler programs .

@) Sends one or more commands
sequentially.

4

@ Sends the SWP or TS command.

L

io the next operation

5-18



SECTION 5 STATUS MESSAGES

5.6.2 Wait fo_’:r response after *OPC? quéry is sent

When executing the *OPC? query command, the MT8801B outputs "1" as the response message at the end of the previous
command. The controller is synchronized with the MT8801B by waiting for the request message to be entered.

Note: When the read response message is Q (command is being executed), wait for about 50 ms until
the controiler moves to the next operation.

<Controller program:

(D Sends one or more commands
sequentially

J

(@ Sends *CPC? query

___________ (Goes to the next operatioq

(@ Reads the response message Lw‘nen 1 is read

4

to the next operation
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5.6.3 Wait for service request after *QPC is sent

The MTS8801B sets the operation-complete bit (bit 0) to 1 when executing the *OPC command. The cdﬁtroller s I
synchronized with the MT8801B by waiﬁng for SRQ when the operation-complete bit is set for SRQ.

7 Logical OR .
A A A A A A A
MSS 6 RQS /L
S 7 >{&r<{ 7 | Poweron
i wi ‘
6 ‘>®<—— 6 | (Notused)
5 >4 5 | Command ermor
4 ;@ -« 4 | Execution error
3 > @ - 3 | Device-dependent error
2 ;—@< 2 | Queryemar
1 >@< 1 | (Notused)
enabled =2 (LU0 - % Operation complete
Standard Event Status Standard Event Status
Enable Register {(ESE) Register (ESR)
Status Byte Register 'S Output Queue
» <Controller program>

(D Enables the 20 bit (1) of the Standard Event Status Enable Register PRINTARLL; "*ESEAL"

{(2) Enabiles the 25 bit (32) of the Service Request Enable Register PRINTAGL; "*SREA32"

(@ Makes the device execute the specified operatioﬁ '

@ Sends the *OPC command PRINTARL; "*QPC"

@ Wait for an SRQ interrupt (ESB summary message) ... Value of status byte: 26+ 25=96
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} 5.6.4 Wait for status generation of the status register

An event status register bit of the MT8801B is set to I when the corresponding event occurs.When the *ESR?, ESR2?, or
ESR3? query is executed, the MT8801B outputs the value of the corresponding status register as a response message. The
controller reads this response message and waits until the response becomes the specified value for synchronization.Reset
the event status register immediately before making a desired event occur.

Note: Wait for 50 ms for the controiler to go to the next operation after reading a response message.

» <Controller program : Synchronization by operation termination bit>

1. Clear the status register. | PRINT @L:"*CLS"

2. Sends one or more commands seguentially.

<

3. *ESR? query

PRINT @I:"*ESR?"

. ‘ I
) g

4. Reads ihe response message.

...Goes {o the next operation when
the read vaiue becomes the-desired

@ : value (bit 210 "1").

to the next operation

5-21



SECTION 5 STATUS MESSAGES

5.6.5 Wait for service request issuance from the status register

An event status i'egister bit of the MT&801B is set to 1 when the corresponding event occurs. After setting these bits to set
the RQS, the controlier waits the SRQ for synchronization. Reset the event status register immediately before making a

" desired event occur.

» <Controller program 1: Synchronization by operation termination bit>

1. Clears the status register. PRINT @1:"*CLS"
r_ N "t [}
2. Sets bit 20 of the standard event status enable register to 1. PRINT @1:"*ESE 1

.

3. Sets bit' 25 (32) of the service request enable register to 1.

PRINT -@1l:"*SRE 32"

....Slatus byte value: 28+ 25=96

5. Waits for SRQ interrupt (ESB summary message).

&

to the next operation
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*» <Controiler program 2: Synchronization by the sweep/méasurement termination bit>

1. Clears the status register : PRINT @1:"*CLg"

U

2. Sets bhit 2° (1) of the extended END event status enable
register to 1

U

3. Sets bit 22 (4) of the service request enable registerto 1

U

4. Make the device execute the specified operation (measurement)

U

5. Waits for SRQ interrupt (ESB summary message) - Status byte vaiue: 2°+ 2% 68

&

to the next operation

PRINT @1:**ESE2 1*

PRINT @1:"*SRE 4"
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SECTION 6
INITIAL SETTINGS

This section outlines initialization for the system and describes how to initialize the system.
An example of initial settings are written for IBM-PC commands,

6.1
6.2
6.3
6.4
6.5
6.6
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6.1 General Description

There are three levels of initialization for the GPIB system.

SECTION & INITIAL SETTINGS

The first level is bus initialization using the IFC statement with the system bus in the idle state.

The second level is initialization for message exchange using the DCL command to enable devices to receive program

messages.

The third 1evel is device initialization using the PRE or *RST command to initialize device functzons Thesc levels of
initialization prepare a device for operation.

A device must be set to a known state when the power is switched on.

Level | initialization type Description Level combination and sequence
The IFC message from the controller initializes all | Can be combined with other
1 Bus initialization | interface functions connected to the bus. levels, level 1 must be executed
' before level 2.
The message exchanges of all devices and | Can be combined with other
specified devices on the GPIB are initialized | levels, level 2 must be executed
Initialization respectively by the DCL (Device Clear) and | before level 3.
2 for message 5DC (Select Device Clear) GPIB bus
exchange commands, which also nullify the function that |
reports to the controlier that operation has
completed.,
The *RST or PRE/INI//P command returns | Can be combined with other
3 Device the specified device to the device-dependent | levels; level 3 must.be executed
initialization known state, regardless of the conditions of | after levels 1 and 2.
previous device use.

The following paragraph describes the commands for executing levels 1, 2, and 3, and the iterns initialized by execution.
It also describes the known state which is set when the power is switched on.

When controlling with an external controller through the GPIB interface bus, all the initialization functmns of the first/
second/third levels can be used.

‘When controlling with an external controller through the RS-232C interface port, the initialization function of the third
level {device initialization) can be used. The initialization functions of the first/second levels cannot be used.
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6.2 Bus Initialization by the IFC Statement
B Example '
ISETAIFC
M Explanation
IThe JFC statement initializes the inierface functions of all devices connected to the GPIB bus line.

The initialization of interface functions involves erasing the settings (e.g. talker, listener) made by the controller
and resetting to the injdai states. In the tabie below, O indicates the initialized functionsA indicates partiaily

initialized functions.

No |. Function ' Symbol lnitializafion by IFC
1 Source handshake SH 9]
2 Acceptor handshake AH o
3 Talker or extended talker Tor'TE @)
4 Listener or extended listener LorlT C
5 Service request SR A
8 | Remote/local RL
7 Parallel poll ' rp
8 Device clear - bC
9 Device trigger DT

10 Controller C O

Bus initialization by the IFC statement does not affect the device-operating state (e.g. frequency settings,
lamp on/off). '
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6.3 Initialization for Message Exchange by DCL and SDC Bus Commands

W Example
WBYTEASH3F, A&H1 4; Initializes all devices under the bus for message
exchange (sending DCL.)
WBYTEA&HE3F, A&HO4 , A&H23; | Initializes only the device whose address 1s 3 for
message exchange {sending SDC)
B Explanation

This statement executes initialization for message ‘exchange by all devices or only the specified device on
the GPIB of the specified select code.

B tems to be initialized for message exchange

The MTE801B by which the DCL or SDC bus command is accepted executes ﬁlﬂ following:

© Input buffer and Output Queue: Cleared; the MAYV bit is also cleared at the same time.

(@ Parser, Execution Controller, and Response Formatter: Réset

® Device commands including *RST: Clears all commands that prevent these commands from executing.

(@ Processing the *OPC command: Puts a device in OCIS (Operation Complcté Command Idle Staig).
As aresult, the operation complete bit cannot be set'in the Standard Event Status Register.

(® Processing the *OPC query: Puts a device in OQIS (Operation Complete Query Idle State). Asa
result, the operation complete bit 1 cannot be set in the Output Quene.

(® Device function: Puts sections relating to message exchange in an idle state. The device keeps waiting
for a message from a controller.

Note: The items listed below are not affected even if DCL and SDC bus command processing
is executed: '

(1) The current data Jset or stored in the device
(2) Front panel settings

(3) Other status byte state except MAV bit

(4) Device operation in progress
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6.4 Device Initialization by the *RST Command

B Syntax
" *RST

B Example

PRINT @1, "*EST": Initializes the device (MT3801B) wHose address is 1 with level 3.
M Explanation |
| The «*RST(Reset) command is an IEEE488.2 common command which resets a device with level 3.

The *RAST (Reset) command is used to reset a device (MT8801B) to a specific initial state. Refer to the
separate Operation Manual Vol. 1 Appendix B for details of initialization items and initial values.

Note: The *RST command does not affect the itemns listed below.

(1) 1EEE488.1 interface state
. (2) Device address
3) Qutput Queue

5) Standard Event Status Enable register

) Power-on-status-clear flag setting

7) Calibration data affecting device specifications
)

Parameters preset for controlling external devices, etc,
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6.5 Device Initialization by the PRE/INI/IP Command

W Syntax
PRE
INT
I®

- M Example (program message) .

PRINT @1, "PRE": Initializes the device (MT8801B) whose address is 1 with level 3.

M Explanation

The PRE, INI and IP commands are MT8801B device-dependent messages which initialize a device with
level 3. ’

Refer to the separate'Operation Manual Vol. 1 Appendix B for details of itenis initialized by thePRE, INI,
and |P commands and initial values. '
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6.6 Device Status at Power-on
When thé power is switched on:

® Preset value: When a power-off time (POW‘ERON LAST) is selected, the device is set to the status
before the last power off.

Preset value: When Recall memory No. (POWERON n) is selected, the device is set to file
{number [n]) status.

(@ The Input Buffer and Output Quene are cleared.

@ The Parser, Execution Controller, and Response Formatter are initialized.
(® The device is put into OCIS (Operation. Complete Command Idle State).
(® The device is put into OQIS (Operation Compiete Query Idle State).

(® The Standard Event Statns and Standard Event Status Enable Registers are cleared. Events can be
recorded after the registers have been cleared.

For the special case of (), when the power supply is first turned on after the device is shipped, the initial values are set to
those in the initial setting table (refer to separate Operation Manual Vol. 1 Appendix B).
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 SECTION7
WAVEFORM DATA STORAGE FORMAT

This section describes the storage format of waveform data fetched by an external computer. The use examples are
described in the IBM-PC instructions.

TABLE OF CONTENTS

7.1 Notes on Fetching the Waveform Data ............. e antrearoeiasseaaeisrereasEsasEeeieAeITisnr e e Eiae e aen s e et areaae eeeias 7-3

T o= o4 o =T ==Y VU 7-3

{2) Response data N —— 7-3

7.2 Waveform Data Storage Formét- ........ | ................................................................................................. 7-4

) (1) XMC (constellation measurement waveform of modulation anAIYSIS) ......oveeeveeoreecoreeereeeseeerons 7-4
4 (2) XMD (RF power measurament waveform) 7—5
(3 XMN (magnitude error measurement waveform of moduiation ENAYSIS) e 7-6

{4) XMP {phase error measurement waveform of modulation analYsis) .. eecervceieccneecrescrmereenne 7-7
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SECTION 7 WAVEFORM DATA STORAGE FORMAT

7.1 Notes on Fetching the Waveform Data

{1) Fetching screen

» The waveform data to be fetched must be displayed on the MT3301B screen.
* Check that the measurement terminates before fetching the waveform data. If Continuous measurement mode is
set or measurement does not terminate, the correct data cannot be fetched.,

Examples of checking measurement termination: |
aj In Continnous measurement mode
. 1. Switch to Single measurement mode.
2. Read the End Eveni Status Register (ESR2) and check that the measurement terminates.
b) In Average measurement mode
* Read the End Event Status Register (ESR2) and check that both averaging and measurement terminate.
¢} In Single measurement mode -
* Read the End Eyent. Status Register (ESR2) and check that the measurement terminates.
(2) Response data
* When fetching two or more data items together, commas (,} are output as data separators.

* The query command format is designed so that it can fetch all data items together. However, the number of data
ftems actually fetched depends on restrictions placed on the external controller.
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7.2 Waveform Data Storage Format

(1) ‘XM_C (Constellation measurement waveform of modulation analysis)

-
v

Qn F———»

a) Format
l Q |
0 symbol point
2 .
0 v interpolation data
10 Symbol point {
: : -1
n—4
n-3 Interpolation data
n—2
n-1 Symbol point

Stored with the two-dimensional I-Q data.

1n depends on the measuring system (GSM:1470).

Correspondence to screen display is as follows NTERPOLATION mode)
NON: Dots represent symbol points (0,10,....n). .

LINEAR: A symbol point is enclosed in a linear line frame (0-10, -...-n)

10POINT: Dotted lines connect a symbol point and interpolaition data (0-1-2-...-n)

b) Range

. Disf)lays an integer value in 0.0001 units (ideél signal 1 = 10000).

¢} Use exampleé

Call ibwrt (ud%, "XMC?AD,8,1")
Call ibrd{ud%, rdbufs)

Ip=val (rdbufs)

Call ibwrt(ud¥, "XMC?A1,0,1")
Call ibrd{ud%, rdbufs)

Q@=Val {rdbufs)

‘r

£
%
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G _ (2) XMD (RF power measurement waveform)

a) Pormat
0 _ —100.0 symbol
1 -99.9 symbol
1000 ' 0.00 symbol
1001 ' 0.1 symbol
16{n—0.1)+1000 n-0.1 symboi
10n+1000 n +100 symbaol

= 1 depends on the measuring system (GSM:1250).
« Correspondence to the horizontal aXis scale of screen display (RF POWER screen) is on a one-to-one ratio.

b) Range
= Displays an integer value in $.01 dBm units (1 dBm = 100).

N . ¢) Use cxa.m?les
Call ibwrt (uds, "XMD?A480,1")
Call ibrd (ud%, rdbufs)
LVL=Val {rdbufs)
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(3) XMN {magnitude error measurement waveform of modulation analysis}

a) Format
0 2 symbol
1 3 symbol
n-3 n-1 symbol
n-2 : n symbol

* 1 depends on the measurement system and the Measuring Object.
For GSM MS-NB:147 '

= Correspondence to the horizontal axis scale of screen display (Magnitnde error screen) is on a one-to-one ratio.

b) Range ,
e An integer in 0.01% units represenis the range (magnitude error = 1%).

¢) Use examples

Call ibwrt(ud%, "DMN7ALZG,1")
Call ibrd{ud%, rdbuf$)
LVL=Val (rdbuf$)
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(4) XMP (phase error measurement waveform of modulation analysis)

a). Format
0 2 symbol
3 symbol
n-3 n-1 symbol
n-2 n symbal

* 1 depends on the measurement system and the Measuring Object.
For GSM MS-NB:147

. Correspondence to the horizontal axis scale of screen display (Phase error screep) is on a one-to-one ratio.
b) Range '
* Aninteger in a 0.01 degree unit represents the range (phase error of 1 degree: 100).
} c) Use examples
Call ibwrt(ud%, "XMP?ALQQ,1")
Cal__l ibrd{ud%, rdbufs)
LVL=Val (rdbufs$}

e
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APPENDIX A

APPENDIX A ASCIl* CODE TABLE

B7 0 0 0 0 H 1 1 1
B6 0 .0 1 1 0 0 1 1
. BS 0 1 0 1 0 1 9 1
BITS CONTROL NUMBERS UPPER CASE LOWER GASE
B4 B3 B2 B? ) SYMBOLS
[ |20 40 60 100 120 140 160
0 0 0 0 NUL DLE sP 0 @ P A P
0 ol 16 |20 32|30 48 | 40 54 | 50 80 | 60 96 | 70 12
1 - GIL|2 LLO {4l 61 101 121 141 161
0 0 0 1 - SOH DC1 i~ i i 1 - A Q - q
1 11 17{21 33|31 49|41 65|51 816l 97 |1 113
2 o |22 42 62 102 122 142 162
0 0 1 0 NUL pC2 * 2 B R h r
2 2|12 18|22 4|32 50 (42 66| 52 §zi62 98 | 72 14
3 23 43 63 103 123 143 163
g 0 1 1 ETX DC3 # 3 c s ¢ [
3 3113 19723 35|33 51 (43 67|33 83|63 99|73 115
4 SDC{24 . DCL|4s 64 104 124 - 1144 164
¢ 1 0 0 EQT . DC4 5 4 D T d t
- 414 20124 36|34 52|44 63 | 54 84| 64 100 | 74 16
5 PPC |25 PPU {45 &5 105 125 - 143 165
0 1 0 1 ENO NAK % g E u . e 7]
5 5|15 21125 37|38 53 |45 69| 55 85 .65 101 | 75 117
26 | 46 65 106 126 146 166
O 1 1 0 ACK SYN & 6 F v f v
6 6|16 2|26 38|38 54|45 70| 56 36|66 102} 76 118
. ‘ 7 27 a7 67 107 127 147 167
iy o 1 1-1 BEL ETRB ' 7 G w g w
..... : 7 7017 23|27 39|37 55 | a7 71|57 37167 103 |77 119
10 GET |30 SPE | 50 70 110 130 150 170
1 0 ¢ 0 BS CAN { & H X h X
8 818 24|28 40|38 56| 48 721358 88 {68 104 |78 120
1 TCT |31 SPD | 51 71 154 131 151 171
1 0 0 1 i+ HT EM ) 9 1 Y i y
2 919 25129 4139 57} 40 73159 89 | 69 105 |79 121
12 2 52 72 12 132 152 172
1 0 1 0 LF SUB * : J 4 i 4
A 10| 1A 26 | 24 42 |34 58 | 4A 74154 80 | 6A 106 | 7a 122
13 3 53 73 113 133 153 173
1 ¢ 1 1t VT ESC - i K [ k {
B 1n{1e 27|28 - 43|3B 5948 75|58 91| 6B 107 | 7B 123
14 34 54 74 114 134 154 174
i 1 0 0 FF FSs . < . L \ . . o
ol 1z]1C ©o2slac 44 |3C g0 | ac 76 5C 921 6C 108 | 7C 124
s 35 55 75 115 135 155 175
1 1 0 CR GS / = M ] m }
D 311D 29| 2D 453D 61 | 4D 77|50 93 | 6D 109 | 7D 128
16 36 56. 76 116 136 156 176
1 1 1 ¢ S0 RS . : > N A n :
E 14| LE 30| 2E 46 | 3E 62 | 4E 78 | 5B 94 | 6E 110 | 7E 126
117 37 57 77 17 137 UNT | 157 177
1111 sl us / " 0 _ 0 RUBOUT
F 15| 1F 31|2F 47| 3F 63 | 4F 78| 5F 95 | 6F AL 7E 127
Address Universal Listen Talk address Secondary address or
command  command address command
KEY octal {25 PPU | GPIB code *American Standard Code for Information Interchange
\ NAK ASCIi character
hex |15 21| decimal
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'APPENDIX B

APPENDIX B COMPARISON TABLE OF CONTROLLERS' GPIB INSTRUGTIONS

Controller
Function
PACKET V (Anritsu) PC-9800 series (NEC) IBM-PC HP2000 series
Outputs data to a WRITE PRINT CALL QUTPUT device
device @ device number; data | @ listener address; data | IBWRT() | selector;data
Outputs binary data | BIN WRITE .
. . N . *
to a device @ device number; data WBYTE command;data
Assions data entered INPUT @ talker address,
froiﬂzejije oo IREAD fistener address;variable LINE | CALL ENTER device
. @ device numberwvariable | INPUT @ talker address, IBRD({)} ° | seiecior,variabie
variable . . X
listener address;variable
Assigns binary data '
) BIN READ .
entered.from a device @ device number; variabie RBYTE command;variable
10 a variable
Initializes an interface CALL ABORT
fonction IFC @ select code ISETIFC IBSIC() | select code
. CALL REMOTE
Turns REN line on REN @ select code ISET REN IBSRE device selector
' : 9 (select code)
LCL @ select code IRESET REN LOCAL
{sets all devices local) CALL device selector
LCL @ device number | WBYTE &H23F jistener iBSRE() | (select code)
Tumns REN line off . | ($ets only specified address,secondary LOCAL
devices to listeners, and | address,&H01: CALL device selector
sends out GTL IBLOC(} | (select code
command} + primary address)
COMMAND CALL
Cutputs interface @ select code IBCMD(} |SEND
and data - message [;datal IBCMDA() | ;message string
: {asynchronaus) '
. WBYTE &H3F listener
Triggers a specified . ! CALL TRIGGER
device TRG @ device numberl address,secondary IBTRG()

address, &HOE;

device seiector




APPENRIX B

Conirdller :
: Function o
: PACKET V (Anritsu) PCeQBE}@;'Seri.es (NEC)~ IBM-PG"| HP3000 series
§ CLEAR
' DCL @ select code WBYTE &H3F &H14; device selector
- {all devices bearing a (selector eode}
alizes devices. specified select code) 1 CALL CLEAR
. DCL @ device number | WBYTE &H3F, IBCLR{) |device sslector
(specified devices only} listener address, o (selector code +
secondary address, &HO4; primary address)
Di's,z_z.-b']_é;a cieﬁceu o
from being.switched . » v . 444 LOCAL
dver from rEmote e j.LO @ select code WBYTE &H3F, &H14; LOCKOUT
Iogal:
g ' . CALL
Transfers control ©02 | oot @ device number | T & Tkeraddress, | pooTiy . | PASS GONTROL
specified device &HO9; . : .
Sends out a service N . éALL, REQUEST
_rcquest. SHQ @ Se'ect Code ISET SHQ : I‘B.BSV() R Selectcsde
Performs serdal - STATUS POLL CALL SPOLL
polling @ device number IBRSP() - | (device selector)
’ . (function) -
CALL...
| sets 2 torminator code | TERM 1S CMD DELIM ff&s*"‘
IBEOT(),
Sets a limit vatue for : CALL
checking a timeout CMD TlME‘O’UT IBTOM(}

e h



