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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Ensure that you clearly understand the meanings of the
symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu
equipment. In addition, there may be other labels attached to products that are not shown in the diagrams in this
manual.

Symbols used in manual

DANGER f This indicates a very dangerous procedure that could result in serious injury or

death if not performed properly.

WARN I NG This indicates a hazardous procedure that could result in serious injury or death if
not performed properly.

CAUTION This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Ensure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

indicated symbolically in or near the circle.

This indicates a warning or caution. The contents are indicated symbolically in or
near the triangle.

O This indicates an obligatory safety precaution. The obligatory operation is

This indicates a note. The contents are described in the box.

% E These indicate that the marked part should be recycled.
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About This Manual

This manual explains remote control of the MS9710B optical spectrum analyzer.
You can control the MS9710B and transfer measurement results into the
computer connected to the GPIB/RS-232C interface port of the MS9710B.
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Section 1 Introduction

This section outlines the remote control functions of the MS9710B optical spec-

trum analyzer.

1.1

1.2
1.3
1.4

OVEIVIBW ... 1-2
MS9710B Remove Control Functions ........... 1-2
Interface Port Application Selection Function.. 1-2
Examples of Setups Using GPIB/RS-232C ... 1-3
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Section 1 Introduction

1.1

1.2

1.3

Overview

The MS9710B can make measurements automatically in combination with an
external controller (host computer, personal computer, etc.) To connect an exter-
nal controller, the MS9710B has GPIB interface bus (IEEE Standard 488.2-1987)
and RS-232C interface ports.

MS9710B Remove Control Functions

The MS9710B supports the following functions.

(1) Control of almost all functions except some functions such as a POWER
switch and LOCAL key

(2) Read of all setting conditions

(3) Setting of the GPIB address from panel

(4) Interrupt function and serial polling (GPIB)

(5) Setting of RS-232C interface conditions from panel
(6) Selection of an interface port application from panel

(7) Configuration of an automatic measurement system by combining the

MS9710B with a personal computer and another measurement instrument

(8) Tracking measurement with the tunable laser source

Interface Port Application Selection Function

The MS9710B comes standard with a GPIB interface bus and an RS-232C inter-

face. Application of these interface ports can be selected from the panel.

External controller connection port: Select GPIB or RS-232C.
Printer connection port: GPIB

The above two ports cannot be used at the same time.



1.4 Examples of Setups Using GPIB/RS-232C

1.4 Examples of Setups Using GPIB/RS-232C

(1) Standalone type

Waveforms measured with the MS9710B are output to the printer.

MS9710B

O Printer

Introduction

(2) Control by host computer

The MS9710B is controlled by a computer automatically/remotely.

Computer
MS9710B
GPIB/RS-232C
—/
MG9637A/MG9638A
Computer RS-232C
MS9710B
GPIB
 e—




Section 1 Introduction




Section 2 How to Connect

This section explains how to connect GPIB and RS-232C cables between the
MS9710B and external devices such as a host computer, personal computer, and
printer. This section also explains how to set the interfaces of the MS9710B.

2.1 Connecting Devices Using GPIB Cables........ 2-2
2.1.1 Setting interface conditions for
the connection port.........cccoeecvirinnnnn. 2-2 °
2.1.2 Confirming and Setting the Address... 2-2 g
2.2 Connecting a Device Using S
an RS-232C Cable ......ccccorvreeereers s 2-3 o
2.2.1 RS-232C interface signal connection '9'
AIagrams .....cccoveeeririeeeniee e 2-4 %
2.2.2 Setting interface conditions for I
the connection port........ccc.oovvvvvennenn. 2-5

2.2.3 Setting RS-232C interface conditions ..  2-5
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Section 2 How to Connect

2.1 Connecting Devices Using GPIB Cables

The MS9710B has a GPIB cable connection connector on the back panel. Be sure
to connect GPIB cables before turning on the power.

A maximum of 15 devices, including a controller, can be connected. Connection

conditions are given shown below.

Total cable length <20m
Device-to-device cable length <4 m
Number of connectable devices < 15

2.1.1 Setting interface conditions for the connection port

When controlling the MS9710B automatically/remotely from a computer, set in-
terface conditions for the connection Press the RS-232C Prmtr function key on
the “Others” card to select “GPIB” for “Interface.”

=== RS232C Parameter

Plnterface v RS232C
Speed(bps) s 9600 4800 2400 1200 600
Parity « - None Odd
Character Length -+~ TBit

StOp Bt e 2Bit

2.1.2 Confirming and Setting the Address

Be sure to set the MS9710B’s GPIB address after turning on the power. The
factory-set address “08” is battery-backed up. If you use this address, the address
need not be set again. If you want to change the address, place the MS9710B in
the local mode, press the GPIB Address function key on the “Others” card, then
enter a new address with keyboard keys or an encoder. Immediately after the

power is turned on, the devices on the GPIB automatically enters the local mode.
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2.2 Connecting a Device Using an RS-232C Cable

Connecting a Device Using an RS-232C Cable

Connect the RS-232C connector (D-sub, 9-pin, male) and the RS-232C connector
with an RS-232C cable.

Back panel of MS9710B

RS-232C
:l External device
RS-232C
L]

RS-232C cable

Note:

How to Connect

RS-232C connectors are available in 9-pin and 25-pin types. Before pur-
chasing an RS-232C cable, check the number of pins of the RS-232C con-
nector on the external device. The following two types of RS-232C cables
are available as application parts for this analyzer.

*RS-232C cable (for PC98 personal computer)

(MS9710B side) (PC98 personal computer side)
D-sub [D Length=1m D-sub
9-pin - 25-pin
Female (Straight) Male

*RS-232C cable (for DOS/V personal computer)

(MS9710B side) (DOS/V personal computer side)
D-sub [D/ Length=1m D] D-sub
9-pin 9-pin
Female (Cross) Female

2-3



Section 2 How to Connect

2.2.1 RS-232C interface signal connection diagrams

The following diagrams show connections of RS-232C interface signals between
the MS9710B and two types of personal computers.

® Connection with PC98 personal computer

MS9710B PC98 personal
computer
GND GND
CD(NC) 1 =——mo1— ‘—* 1 GND
RD 2 2 SD
TD 3 3 RD
GND 5 =— —— 5 CS
DSR (NC) 6 =———— 6 DR
RTS 7 —-———] 7 GND
CTS 8 8 CD
RI(NC) 9 — —-—— 9 NC
— —— 10 NC
D-sub, 9-pin, female N 11; ’Cj('\:lD
——13 GND
—-+—14 GND
—+— 15 8T2
—+— 16 NC
= 17 RT
——18 NC
T—19 NC
20 ER
—-——21 NC
— 22 NC
— 23 NC
——24 ST1
D-sub, 25-pin, male ————25 NC
@ Connection with DOS/V personal computer
MS9710B DOS/V personal
computer
GND GND
CD(NC) 1 =———7- /———»—( 1 CD
RD 2 ( 2 RD
™ 3 ></ ( 3 TD
DTR(NC) 4 —— / ( 4 TDR
GND 5 ( 5 GND
DSR(NC) 6 =———7+ ( 6 DSR
RTS 7 —— ——( 7 RTS
CTS 8 ————4——] l:——( 8 CTS
RI(NC) 9 =—— —+—( 9 RI
D-sub, 9-pin, female D-sub, 9-pin, female



2.2 Connecting a Device Using an RS-232C Cable

2.2.2 Setting interface conditions for the connection port

When controlling the MS9710B automatically/remotely from a computer, set in-
terface conditions for the connection port.

Press the RS-232C Prmtr function key on the “Others” card and select “RS232C”
for “Interface.”

2.2.3 Setting RS-232C interface conditions

Set interface conditions for the RS-232C port of this analyzer so that they match

the interface conditions of the connected external device.

Pressing the RS-232C Prmntr function key on the “Others” card will bring up the
following screen.

How to Connect

=== RS232C Parameter

Plnterface - GPIB

Speed(bps) i 9600 4800 2400 1200 600
Parity = ccccceeeeeee None Odd

Character Length  * -+ 7Bit 8Bit

Stop Bit <vr e 2Bit

Using T and | function keys, move the cursor to the item you want to change.

Iltem Meaning of setting
Speed Select a communication speed among 600, 1200, 2400,
4800, and 9600 bps.
Parity Select a parity bit type.

None... No parity bit is added.
Even... An even parity bit is added.
Odd... An odd parity bit is added.

Stop Bit Select a stop bit type.
l...... 1 stop bit is added.
2.0, 2 stop bits is added.
Character Length | Select a character length.
7...... 7 bits
8...... 8 bits
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Section 3 Standards

This section explains the MS9710B’s GPIB standard, RS-232C standard, and

device message list.

3.1 GPIB Standard .........cccoeveiiiiiiiiciecne 3-2
3.2 RS-232C Standard .........cccoeverveiiiiiniiniieennes 3-2
3.3 Device Message List .........ccoccevviiiiiiniinnnns 3-3

3.3.1 |EEE 488.2 common commands and
the commands supported by

the MS9710B......cceeeieiiiierieeecine 3-5
3.3.2 Status Messages .......ccoceverveneerieennnne 3-6
3.3.3 MS9710B device message list ........... 3-8

Standards
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Section 3 Standards

3.1

3.2

3-2

GPIB Standard

The standard for the GPIB of the MS9710B is summarized below.

Item

Standard value and description

Function

Conforms to IEEE 488.2.
MS9710B can be controlled from an external controller.
MS9710B can control a printer.

SHI:

AHI

Té6:

Interface
. L4:
functions

SR1:
RLI1:

PPO:
DClI:
DTO:
CO:

All of source handshake functions are supported.
Data send timing is controlled.

: All of acceptor handshake functions are supported.

Data receive timing is controlled.

Basic talker functions are supported. A serial port function
is supported.

A talk-only function is not supported. The function of
releasing the talker with MLA is supported.

Basic listener functions are supported. A listen-only func-
tion is not supported. The function of releasing the listener
by MTA is supported.

All of service request/status byte functions are supported.
All of remote/local functions are supported.

Alocal lockout function is supported.

A parallel poll function is not supported.

All of device clear functions are supported.

A disk trigger function is not supported.

A controller function is not supported.

A controller function is performed during external plot output.

RS-232C Standard

The standard for the RS-232C of the MS9710B is summarized below.

Item

Standard value

Function

Control from external controller

Communication method

Asynchronous (start-stop), half-duplex

Communication control method

No flow control

Baud rate 600, 1200, 2400, 4800, 9600 bps
Data bits 7 bits, 8 bits

. 0Odd parity (ODD), even parity (EVEN),
Parity .

non-parity (NON)

Start bits 1 bit
Stop bits 1 bit, 2 bits
Connector D-sub 9-pin connector, female




3.3 Device Message List

3.3 Device Message List

Device messages are data messages which are transferred between a controller
and devices. They are classified into program messages and response messages.

Program messages are ASCII messages transferred from a controller to devices.
Program messages are further classified into program commands and program
queries. These two types of commands are explained on the following pages.

Program commands include device-dependent commands which are exclusively
used for controlling the MS9710B and IEEE 488.2 common commands. IEEE
488.2 common commands are program commands which are commonly appli-
cable to other IEEE 488.2-ready measuring instruments (including the
MS9710B) on the GPIB interface bus.

Standards

Program queries are commands used to get response messages from devices. Pro-
gram queries must be transferred from a controller to a device in advance so that

the controller can receive response messages from the device later.

Response messages are ASCII data messages which are transferred from a device
to a controller. Among response messages, status messages and response mes-
sages corresponding to program queries are listed on the following pages.

* Program commands [@ Section 5

* Program queries [@ Section 5

* IEEE488.2 common commands @ Section 7
Controller :

Program message

Device
Response message
/ \ » Status message [ =" section 8
* Response message [@ Section 6

In program and response messages, numeric data may end with a suffix (unit).



Section 3 Standards

The above messages are transferred through the device input/output buffer. The
output buffer is also called an output queue. A brief description of the output
buffer is given below.

Input buffer

A FIFO (first in first out) type memory area that stores DABs (program and query
messages) temporarily before analysis of syntax and execution.

The input buffer size of the MS9710B is 256 bytes.

Output queue

An FIFO-type queue memory area. All DABs (response messages) output from
adevice to a controller are stored in this memory until they have been read by the
controller.

The output queue size of the MS9710B is 256 bytes.



3.3 Device Message List

3.3.1 IEEE 488.2 common commands and the commands supported
by the MS9710B

The table below lists 39 common commands specified by IEEE 488.2. Among these commands, the commands
supported by the MS9710B are marked with .

Mnemonic Fully spelled out command name Standardized by IEEE 488.2 Supported by MS9710B
*ADD Accept Address Command Optional
*CAL Calibration Query Optional
*CLS Clear Status Command Required \/
*DDT Define Device Trigger Command Optional
*DDT? Define Device Trigger Query Optional
*DLF Disable Listener Function Command Optional
*DMC Define Macro Command Optional
*EMC Enable Macro Command Optional
*EMC? Enable Macro Query Optional
*ESE Standard Event Status Enable Command Required 3
*ESE? Standard Event Status Enable Query Required \
*ESR? Standard Event Status Register Query Required v
*GMC? Get Macro contents Query Optional
*[DN? Identification Query Required )
*[ST? Individual Status Query Optional
*LMC? Learn Macro Query Optional
*LRN? Learn Device Setup Query Optional
*OQPC Operation Complete Command Required V
*OPC? Operation Complete Query Required v
*OPT? Option Identification Query Optional \
*PCB Pass Control Back Command Other than CO: Required
*PMC Purge Macro Command Optional
*PRE Parallel Poll Register Enable Command Optional
*PRE? Parallel Poll Register Enable Query Optional
*PSC 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 Required J
*SAV Save Command Optional
*SRE Service Request Enable Command Required \/
*SRE? Service Request Enable Query Required J
*STB? Read Status Byte Query Required \/
*TRG Trigger Command DT1: Required
*TST? Self Test Query Required \/
WAL Wait to Continue Command Required V

Note:

IEEE 488.2 commands begin with *. For more details, see Section 7.

3-5
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3.3.2 Status Messages

Shown below is the structure of the service request summary message set in the status byte register of the MS9710B.

Summary Bit Configuration of Status Byte Register

Bit | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Line | DIO8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1

Summary message bit| Reserved | R | M ESB MAV ERR END | Reserved | Reserved
N Qls
. s|s
bit 0 t0 5, 7_] 1 Summary bit from
e . next page ESB (END)
" Service Request ! ‘
| ceneratin | |
/ & ! Summary bit from next
( of \l__________‘ page ESB (ERROR)
\ corresponding/
_bits_- .
Data
Event Summary Bit | MAV summary bit indicating Data
———- ESB h i D
M Service Roquest ( ) the output queue |§ not empty ata
Message Available (MAV) Data
Enable Request Data
L. bit0ts57 Logical OR Data
Output queue
7 & 7 | Power-on
6 ~(&)—— 6 | User request
5 @<— 5 | Command error
4 @ 4 | Execution error
3 @y 3 | Device-dependent error
2 @ 2 | Query error
1 @ 1 | Bus control request
0 »@/ 0 | Operation complete
Standard event status Standard event status
enable register register

3-6



3.3 Device Message List

To preceding page 4—{

END summary bit

Logical OR |
&
r&\u
)
&)=
®
@)
~(8.)

o|~[rplw]sfale]N]

Extended END event
status enable register

—-©

ol=[vle]s]a]a]~]

Reserved
Reserved

Reserved

; :+n (¥RST, wavelength calibration, automatic optical axis
Execution completlon adjustment, or resolution calibration end)
(power monitor 1-point measurement or sweep
average end)

Transfer end (FD input/output or printer output)

Execution completion

SWGEP stop (single sweep stop)

(automatic measurement, analysis, peak/dip
Measurement end search, or application measurement end)

Extended EI\TD event

status register

To preceding page <—|

END summary bit

o|~|refe[s]ala]~]

Extended END event
status enable register

()=

Logical OR |
&
(R )
&
)
~(3)
P
&~
()
(R

ol=[vfe[s]o]a]~]

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Peak/dip detection error
RES_UNCAL error

Extended ED event

status register
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3.3.3 MS9710B device message list

A list of MS9710B-dependent program commands, program queries, and response messages is shown on the fol-
lowing pages.

MS9710B Device Message List (1/13)

Can only be used when Option 10 installed in MS9710B.

Device message
Item Data Remarks
Command request Response
Wave- Center CNT A CNT? | A A : Wavelength (nm) 9.14
length A = XXXX.XX A = XXXX.XX
Span SPN A SPN? | A A : Wavelength (nm) 9.74
A = XXXX.X A = XXXX.X
Start STA A STA? | A A : Wavelength (nm) 9.78
A = XXXX.X A = XXXX.X
Stop STO A STO? | A A : Wavelength (nm) 9.79
A = XXXX.X A = XXXX.X
Marker Value | MKV s MKV? | s WL:  Wavelength 9.56
W1/Freq s = WL FREQ : Frequency
(Option)*! = FREQ
Value in WDP s WDP? | s s : Wavelength display | 9.93
Vacuunm/Air | s = VACUUM s = VACUUM mode
= AIR = AIR
Level Level Scale LVS? S 9.50
s = LOG Log scale
LIN Linear scale
Log (/div) LOGI1 LOG? |1 Unit : dB/div 9.49
| =xx.x l =xx.x 0.1 to 10.0
Ref Level RLV 1 RLV? |1 A, B, A&B : dBm (unit) | 9.70
1 =*xx.x 1 = £xx.x 1=+30t0-90
A-B, B-A, normalize :
dB (unit)
1 =+100to-100
Linear LLV 1 LLV? 1 1:1pWtolW (level) 9.47
1t0 200 %
When unit is omitted :
mW, %
Opt Att ATTs ATT? S 9.8
s = ON, OFF s = ON, OFF
*1:




3.3 Device Message List

MS9710B Device Message List (2/13)

Device message

Item Data Remarks
Command | requést Response
Resolu Res RES n RES? n n : Resolution (nm) 9.69
-tion n : Value shown n=0.07,0.1,
on the right 0.2,0.5,1
Actual Res ARES s ARES? | s 9.7
Off/On s = ON, OFF s = ON, OFF
Actual Res ARED? | AA A A (nm) 9.6
Value AN = x.XxX
VBW VBW s VBW? | s s : VBW value 991
s . Resolution s = 1 MHz,
(nm) 100 kHz, When unit is omitted :
10kHz, 1 kHz, | Hz
100 Hz, 10 Hz
Average | Point AVTn AVT? n n : Number of times 9.11
Average n = 2to 1000 n = 2 to 1000,
OFF OFF
Sweep AVSn AVS? n n : Number of times 9.10
Average n = 2to 1000 n = 2to 1000,
OFF OFF
Smooth SMT n SMT? | n n : Number of points 9.72
n : Value shown n=3,57,9,
on the right 11, OFF
Sampling Points MPT n MPT? | n n : Number of points 9.58
n : Value shown n=>51, 101, 251,
on the right 501, 1001,
2001, 5001
Peak Serch PKS s PKS? m ERR: 9.64
s = PEAK, NEXT, m = PEAK, NEXT, | State other than peak
LAST, LEFT, LAST, LEFT, search
RIGHT RIGHT, ERR
Dip Search DPS s DPS? m ERR: 9.28
s = DIP, NEXT, m = DIP, NEXT, State other than dip
LAST, LEFT, LAST, LEFT, search
RIGHT RIGHT, ERR
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MS9710B Device Message List (3/13)

3-10

Device message
Item Data Remarks
Command requeést Response
Analysis | Envelope ANAENV, r ANA? | ENV,r r : Cutlevel (dB) 9.2
r =0.1t020.0 r =0.1t020.0
RMS ANARMS, 1, k ANA? | RMS, 1, k r . Slice level (dB)
r =0.1to 30.0 r =0.1t030.0 k : Constant of ko
k=1,2,2353 k=1,2,2353
ndB-Loss ANAnNdB, r ANA? | NDB, r : Attenuation (dB)
r =0.1t050.0 r =0.1t050.0
Threshold ANATHR, r ANA? | THR, r r : Cutlevel (dB)
r =0.1t050.0 r =0.1t050.0
SMSR ANA SMSR, s ANA? | SMSR;, s
s = 2NDPEAK s = 2NDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
Spectrum ANAPWR ANA? | PWR
Power
Analysis ANA OFF ANA? | OFF
Off
Analysis | Envelope ANAR? | Ac,AA 9.3
Result Threshold Ac =xxxx.xxx | Ac (nm) or (THz)*?
RMS A A = XXX.XXX A A (nm) or (THz)*?
ndB-Loss ANAR? | Ac,AA,n
Ac =xxxX.Xxx | Ac (nm) or (THz)*?
AN = XXX.XXX A A (nm) or (THz)*?
n: Integer n : Number of axial modes
SMSR ANAR? | AL AL
A A = XXX.XXX A A (nm) or (THz)*?
Al =xxxx(dB) | Al (dB)
Spectrum ANAR? | p,Ac
Power P =XX.XX P: Power (dBm)
Ac =xxxX.Xxx | Ac (nm) or (THz)*?
Memory Select MSL s MSL? | s 9.59
s=AB s=A,B
Trace Select TSL s TSL? s 9.89
s = A, B, AB, s = A, B,AB,
A_B,B_A A_B,B_A
*2:

Frequency display of analysis results is only possible with Option 10
installed in the MS9710B.




3.3 Device Message List

MS9710B Device Message List (4/13)

Device message

Item Data Remarks
Command request Response
Save/ Format FMT 9.41
Recall | File Delete | DELn n: File name 9.23
n : File name
File Option | FOPT a, b, c FOPT? | a,b,c 9.42
a = NONE a = NONE a: Option file
= BMP = BMP specification
=TXT = TXT
= BMP&TXT = BMP&TXT
b = NUMBER b = NUMBER b : File specification
= NAME = NAME method
c=144M c=144M ¢ : FDD mode
=12M =12M ¢ : Omissible
Save SAV n n : File name 9.71
n : File name
Recall RCLn n : File name 9.68
n: File name
Graph Normal DMD NRM DMD? | NRM 9.26
3D DMD 3, m, n DMD? | 3, m,n m: Type
m,n: m=1,2,3 n: Angle
Values shown n = 30, 45, 60,
on the right 90
Normalize DMD NRMZ DMD? | NRMZ
Overlap DMD OVL DMD? | OVL
Max Hold DMD MHL DMD? | MHL
Graph Clear | GCL 9.43
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MS9710B Device Message List (5/13)

Device message

Item Data Remarks
Command requeést Response
Applica | DFB-LD APDFB, s, n AP? DFB, s, n 9.4
-tion s = 2NDPEAK s = 2NDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
n=1to50 n=1to050 n: nof "ndB Width"
FP-LD APFP, n AP? FP, n n : Axial mode cut level
n=1to50 n=1to50
LED APLED, n, p AP? LED, n, p n : nof "ndB Width"
n=1to50 n=1to50
p=-10.00 to p=-10.00 to p : Calibration value
+10.00 +10.00 (dB) of total power
PMD APPMD, n AP? PMD, n, m n : Mode coupling factor
n=0.01to 1.00 n=0.01t0 1.00 | AUTO/MANUAL mode
m= 0:AUTO,
1 : MANUAL
Opt Amp AP AMP AP?. AMP 0O.AMP mode setting
Opt Amp APAMP,MSL,s | AP? AMP, MSL, s
Memory s = PIN AMP, s = PIN PN: Pin memory
Select = POUT MSL = POUT POUT : Pout memory
O.Amp APAMP, CAL,n | AP? AMP, CAL, m
Res Cal n= AMP, m=0: RES
0: RES CAL CAL calibration
INITIAL complete
1: RES CAL 1: Insufficient
optical level
2 : Other faults
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MS9710B Device Message List (6/13)

Device message

Function Data Remarks
Command request Response
Applica O.Amp AP AMP, PRM, AP? AMP, PRM, 9.4
-tion Parameter a,b,c,de, AMP, a,b,c,d, e,
f,g, hi,j,k PRM f,g hi,jk
a=0:S-ASE, 1 : Total a : NF Calculation
b= 0: SpectDiv Off, 1 : On | b : NF Measurement method
2 : PlznNull Method
3 : Pulse Method
4 : WDM Measure
¢ = 0: Gauss, 1 : Mean ¢ : Fitting Method
d: Fit Span d : Fitting Span :0.10 to 100.00 nm
e : Mask Span e : Masked Span :0.10 to 100.00 nm
f : Pin Loss f : Pin Loss :=10.00 to 10.00 dB
g : Pout Loss g : Pout Loss :=10.00 to 10.00 dB
h: NF Cal h : NF Cal :0.100 to 10.000
i : O.BPF LCal i : O.BPF Level CaL : 0.00 to 30.00 dB
j : O.BPFBW j :O.BPFBW :0.01 t0 999.99 nm
k: Pol Loss k : Pol Loss :=10.00 to 10.00 dB
Pout—Pase AP AMP, ASE
Off AP OFF AP? OFF
WDM AP WDM AP? AP WDM,m Display Mode is previ-
m= "MPK", ous condition, MPK,
"SNR", SNR, REL mean Multi
"REL" Peak, SNR, and Relative
"TBL" displays, respectively.
(Option)*?
WDM APWDM, SLV,s | APYWDM, | APWDM, SLV,s | Sis splice level.
S. Level s=1t50 SLV s =1t050
WDM AP WDM, MPK AP?WDM, | (AP, WDM, In this case only, same
Multi Peak MPK MPK) result at AP?
WDM SNR AP WDM, AP?WDM, | AP WDM, d is the Dip detection direc-
SNR,d, AL, S SNR SNR, d, AL tion, A A is the detection
d ="HIGHER", d ="HIGHER", position in 0.01 nm steps;
"LEFT", "LEFT", at A A = OFF or 0, detects
"RIGHT" "RIGHT" dip in direction set at d.
= AVERAGE = AVERAGE
AX=0.0Ito AL =001to s is ON/OFF of normaliz-
20.00, "OFF" 20.00, "OFF" | ing noise with the effec-
s = ON s = ON tive resolution.
= OFF OFF
*3:

The WDM Table display can only be used when Option 10 is installed

in the MS9710B.
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MS9710B Device Message List (7/13)

Function Devic%:::ssage Remarks
Command requést Response
Applica- | WDM APWDM, REL, r |AP?WDM, | APWDM, REL, r | ris the reference peak 9.4
tion Relative r=1t050 REL r=1to050 number
WDM Table | AP WDM, AP? WDM, TBL, d d is the Dip detection
(Option)** TBL, d, A\, s WDM, Al s direction.

d = HIGHER TBL s = HIGHER AM is the detection posi-
= LEFT = LEFT tion in 0.01 nm steps; at
= RIGHT = RIGHT A) = OFF or 0, detects
= AVERAGE = AVERAGE | Dip in the specified

AA=0.01 to Al =0.01to direction.

20.00, OFF 20.00, OFF | sis ON/OFF of normal-

s = ON s =ON izing noise with the
= OFF = OFF effective resolution.

WDM Peak | APWDM, PKT,t |AP? WDM, PKT, t
Type t = PEAK WDM, t =PEAK
= THRESHOLD |PKT =THRESHOLD
WDM AP WDM, AP? WDM, TCL, u u: Cut level (dB)
Threshold TCL, u WDM, u =0.1t050.0
Cue Level u =0.1t050.0 |TCL SMSR, BW ndb,
Applica | DFB-LD APR? Ap,Lp,Asm, Wavelength 9.5
-tion L sm, MOFS, ok ek nm
Result STBW, CNTOFS | Level
FWHM, A m, ** *% dBm (dB)
FP-LD APR? A p, Lp, MODO,
MSPC, POW
A fwhm, A ndb,
LED APR? FWHM, BW
ndb, A p, L p,
PK dens, POW
MPKC, d
Peak Count APR? d=0to50 d : Number of
MPKC | At, A lst, A last, multipeaks
PMD APR? PK count At: (fs)
Two digits below deci-
G, NF, Asig, mal point
O.AMP APR? | Lase, RES NF : ** ** dB
*4:

The WDM Table display can only be used when Option 10 is installed
in the MS9710B.
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Device message

Function

Command

Data
request

Response

Remarks

Applica
-tion
Result

WDM

APR?
(analysis
results-
link
obtained)

n, A1, L1 A2,
L2..

n is the number of peaks,

) x is the wavelength of peak
X,

Lx is the level of peak x.
When there is no peak,
n=0.

n,A1,L1,S1,dl,
A2,L2,82,d2...

dx = "LEFT",
"RIGHT"

n is the number of peaks,

A x is the wavelength of peak x,
Lx is the level of peak x,

Sx is the SNR value for peak x,
dx indicates whether the dip

of peak x is left or right.

n, Rn, A 1, SP1,
RAIL,L1,RL1, A
2,SP2,RA2,L2,
RL2...

n is the number of peaks,

Rn is the reference peak
number,

X x is the wavelength,

SPx is the spacing of peak x,
RAx is the relative wavelength
of peak x,

Lx is the level of peak x,

RLx is relative level of peak x.
When there is no peak,

n=0.

n, AL fI, L1, S1,
d1, SP1, SPf1, A

2,12,L2,82,d2,

SP2, SPf2...

n is the number of peaks, Ax
is the wavelength of the peak
X, fx is the frequency of the
peak x, Lx is the wavelength
of the peak x, Sx is the SNR
value for the peak x, dx is the
spacing of the peak x, and
Spfx is the spacing frequency
of the peak x.

9.5
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MS9710B Device Message List (9/13)

. Device message
Function Data Remarks
Command request Response
Applica | WDM APR? | MPKC, n n is the number of 9.5
-tion Peak Count MPKC | n=0to 50 peaks
Result WDM APR? | WDM, MPK, A, | Finds the wavelength
Multi Peak WDM, | L and level of peak x.
MPK, x | A= XXXX.XXX, When there is no data
x=11t050 | L= xxxxx.xx for peak number x,
' A=-1and L=-999.99
WDM APR? | WDM, SNR, A, | Peak No. x
SNR WDM, | L,S,d A is wavelength,
SNR, X | A= XXXX.XXX, L is level,
x=11t050 | L= xxxxx.XxX, S is SNR, and
S = XXX.XX, d is Dip level detection
d = "LEFT", direction.
"RIGHT", ERR is displayed when
"ERR" there is no peak.
When there is no data
for peak number X,
A = -1 and L =-999.99
WDM APR? |t dB units, —-999.00 when
Gain Varia- WDM, no peak
tion SNR,
GAV
WDM APR? | WDM, REL, A, | Peak No. x
Relative WDM, | SP,RA,L,RL SP s spacing,
REL, x A is wavelength,
x=1to 50 R Ais relative wave-
length,
L is level,
RL is relative level.
When there is no data
for peak number x,
A =-1 and L =-999.99
WDM Table APR? WDM, TBL, A, f of Peak No.x is fre-
(Option)** WDM, | f,L,S,d, SP, quency. SPfis spacing
TBL,x | SPf frequency. Others are
f = XXX.XXXX the same as SNR.
SPf = xxx.x f unit is (THz).
SPf unit is (GHz).
*5:

3-16

The WDM Table display can only be used when Option 10 is installed

in the MS9710B.




3.3 Device Message List
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Device message

Function Data Remarks
Command requeést Response
Measure | D.range DRGs DRG? | s 9.31
Mode Normal/ s = NORMAL s = NORMAL
High = HIGH = HIGH
Interval ITM s IT™M? S | s : Time 9.45
Time s = 0to 99MIN s = 0to 99MIN | When omitted : sec
0 to 99SEC 0 to 99SEC
Moduration | MDM s MDM? | s 9.51
Mode s = NORMAL s = NORMAL Normal
= HOLD = HOLD Peak hold
= TRIGGER = TRIGGER EXT trigger
Peak Hold PHD n PHD? n n: Time (ms) 9.61
Gate Time n =1 to 50000 n = 1 to 50000
External TDL n TDL? n n: Time (ms) 9.80
Trigger n = 0 to 5000000 n = 0 to 5000000
Delay Time
TLS TLSTs TLST? | s 9.85
Tracking s = On/Off s = On/Off
Adjust to TLSAn TLSA? | n= 9.84
TLS n= 0: Calibration
0: Stop finished,
calibration, 1 : Calibrating,
1 : Calibrate 2 : Calibration
abnormal,
3 : Uncalibrated
Power PWR A PWR? | A 9.65
Monitor A =632.8,850.0 | A :Wavelength (nm)
Power 1300.0,1550.0
Monitor PWRR? | P1 P1 : Power value (dBm) | 9.67
Result P1 = £xx.xx
Spectrum SPC 9.73
Mode Set
Title Title TTL TTL? Character string | 30 characters 9.90
‘character string'
Title Erase TER 9.82
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Device message
Item Data Remarks
Command request Response
Calibra- | WI-Offset WOFS n WOFS? | n 9.94
tion n = £Xx.x Offset wavelength (nm)
WI- WCALn WCAL? | m W-CALLEXT.LIGHT 9.92
Calibration n =0: W-CAL m = 0: Calibration
INITIAL complete W-CAL2;REFLIGHT
1: W-CALL 1: During
2: W-CAL2 calibration
3: Forced end 2: Insufficient
optical level
3: Other faults
Auto ALIN n ALIN? | m 9.1
Alignment n =0: ALIGN m = 0: Calibration
INITIAL complete
1: ALIGN 1: During
2: Forced end processing
2: Insufficient
optical level
3: Other faults
Lvl-Offset LOFS n LOFS? | n n: Offset value (dB) 9.48
n=*XX.XX n = *XXx.X X -30to +30
Res Cal R CALn RCAL? | m 9.66
n = 0: INITIAL m = 0: [nitial
= 1: EXCUTE 1: Ended nomally
2: Excuting
3: Ended
abnormally
Condi- Save CSAV n n: Save memory No. 9.17
tion n=1t35
Recall CRCLn yy, mm, dd n: Recall memory No. | 9.16
n=0tS5 0: Init
Time & | Date DATE yy, mm, DATE? | hh, mi yy: 00t 99 9.18
Date dd S mm: 01 to 12
Set Time TIME hh, mi TIME? | s = ON, OFF dd: 01 to 31 9.83
Time & Date | TDSPs TDSP? | R,G,B hh: 00 to 23 9.81
On/Oft s = ON, OFF mi: 00 to 59
Display Color LCDPR,G,B LCD?P | n P: Screen No. (0 to 10) 9.46
n=1t20,0 RGB: 0to 7
Auto Backlight BKL n BKL? S n: Time (min) until 9.12
n= 1t020,0 s = ON, OFF light is turned off
Buzzer BUZ s BUZ? 9.13
s = ON, OFF
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Device message
Item Data Remarks
Command requeést Response
Marker | Trace Marker | TMK A TMK? | A, 1 A : Wavelength (nm) or | 9.87
A = XXXX.XXXX A = XXXX.XXXX (THz)*¢
A = xxxx (dBm,dB)| 1 : Level
= Four signifi cant dBm, dB, *W, %
digits (*W, %)
AMarker DMK A DMK? | AA, Al A\ : Difference in 9.27
A = XXXX.XXXX AX = XXXX.XXXX wavelength (nm)
Al = xx.xx (dB) or (THz)*®
= XXX.XXX Al : Difference in level
Log dB, no linear unit
WiMarker A| MKAA MKA? | A A Wavelength (nm) or 9.52
B | MKB A MKB? | A (THz)*® 9.53
A = XXXX.XXXX A = XXXX.XXXX
Lvl Marker C | MKC 1 MKC? |1 1: Level 9.54
D| MKD1 MKD? |1 dBm, dB, *W, % 9.55
1 : Valueshown 1 = xx.xxx (dBm, dB)
on the right = Seven significant
digits (*W, %)
Marker Off | EMK 9.32
Zone Zone Marker | ZMK WL, ZMK? | WL, Ac, As Ac, As : Unit (nm) 9.96
Marker Ac, As WL
AC = XXXX.XXX AC = XXXX.XXX Ac: Zone center
AS = XXXX.XXX AS = XXXX.XXX As: Zone span
Zone—Span | ZMK SPN
Zoom ZMK ZOOM,; s ZMK? | ZOOM, s
In/Out s = 1IN ZOOM | s =IN
=0uT =O0UT
Zone Marker Erase | ZMK ERS
Sweep Single SSIT 9.76
Repeat SRT 9.75
Stop SST 9.59
Auto Measurement AUT AUT? | n 9.9
n = 0: Measurement
end
= 1: During
measurement
Light Output OPT's OPT? | s Option 9.60
s = ON, OFF s = ON, OFF
*6:

The marker frequency display can only be used when Option 10 is in-
stalled in the MS9710B.
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Device message

Item Data Remarks
Command requést Response
Peak—Center PKC 9.62
TMkr—Center T™MC 9.86
Peak—Level PKL 9.63
Internal | Copy CPY 9.15
Printer Feed FED n n = Number of 9.40
n=0to25 character lines
Memory | Data d+Terminator DMA? (memory A) | Log scale Log: Unit (dBm) 9.24
Data DMB? (memory B) |- £XXX.XX 9.25
d+Separator DQA? (memory A) | Liner scale Linear: Unit (mW) | 9.29
DQB? (memory B) | Xx.XxXxE tx 9.30
Binary DBA? (memory A) | LOG: 2 bytes/1 data | LOG: x0.01 (dBm) 9.19
DBB? (memory B) | Linear: 4 bytes/] data| Linear: x0.0001 (mW) | 9.20
Data DCA? (memory A) | Al,A,2,n A1, A2: Unit (mn) 9.21
Condition DCB? (memory B) | Al = XXXX.XX Al: Start wavelength | 9.22
A2 = XXXX.XX A2: Stop wavelength
n =2511t05001| n: Measuring point
Measurement Status MOD? n 9.57
n =0:No
measurement
of spectrum
n = 1: Single sweep
of spectrum
n = 2: Repeat sweep
of spectrum
n = 3: Power
monitor
Terminater TRM 0 TRM? 0 0 = LF, EOI 9.88
TRM 1 1 = CR, LF, EOI
Header HEAD ON 9.44
HEAD OFF
Error ERR? n n: Error No. 9.33
n = XXX
Extended ESR1? n n: Register value | 9.37
Event Status ESR2? n 0to 255 9.38
Register ESR3? n 9.39
Extended ESEl n ESE1? n n: Register value | 9.34
Event Status ESE2 n ESE2? n 0 to 255 9.35
Enable Register ESE3n ESE3? n 9.36
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Section 4 Initial Setting

The GPIB interface system is initialized at three levels. Atlevel 1, “bus initializa-
tion” is performed to place the system bus in the idle state. At level 2, “message
exchange initialization” is performed to enable devices to receive program mes-
sages. At level 3, “device initialization” is performed to initialize device-depen-
dent functions.

At these three initialization levels, preparations are made for starting devices.

4.1 Initialization of Bus by IFC Statement............ 4-4
4.2 |Initialization of Message Exchange by

DCL and SDC Bus Commands ..........ccccceeune 4-6
4.3 Initialization of Devices by *RST Command.. 4-8
4.4 Device States at Power-on ........cccccocviivinennne 4-13
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Section 4 Initial Setting

4-2

E 488.1 defined the following two levels of GPIB system initialization.

Initialization of bus:
Interface functions of all devices connected to the bus are initialized by an IFC
message from the controller.

Initialization of devices:

All devices on the GPIB are initialized with a GPIB bus command “DCL”, or
only the specified devices are initialized to their specified states with a GPIB bus
command “SDC.”

IEEE 488.2 defines three levels. At level 1, “bus initialization” is performed.
This is the highest level. “Device initialization” is divided into “message ex-
change initialization” (level 2) and “device initialization” (level 3). IEEE 488.2
also defines the device power-on status.



The following table provides a summary of the above explanation.

Level Initialization type Overview Combination and priority of levels
This level may be combined with
Interface functions of all devices connect- | other levels. However, initializa-
1 Bus initialization ed to the bus are initialized by an IFC | tion at level 1 must be performed
message from a controller. before initialization at other lev-
els.
Message exchange is initialized and the
function of reporting completion of opera-| This level may be combined
tion to the controller is disabled. This ini-| withother levels. However, ini-
Message exchange . . S
2 o tialization can be ferformed either for all | tialization at level 2 must be per-
initialization . . o
devices on the GPIB using GPIB bus com- | formed before initialization at
mand DCL, or only for the specified | level 3.
devices using a GPIB bus command SDC. g‘)
Only the specified devices on the GPIB | This level may be combined with =1
e
L are initialized to the known states with an | other levels. However, initializa- Q
3 Device initialization . . . (7))
*RST command irrespective of the past | tion at level 3 must be performed —
use state. after initialization at levels 1 and 3. g
=

When controlled from a controller via the RS-232C interface port, the MS9710B
can use the “device initialization” function (level 3). However, it cannot use “bus
initialization” (level 1) and “message exchange initialization” (level 2) functions.
When controlled from a controller via a GPIB interface bus, the MS9710B can

use all the above initialization functions (levels 1 to 3).

Let’s take a look at the commands for performing initialization at levels 1 to 3 and

the items to be initialized as well as the known states set at power-on.



IFC @

4.1 Initialization of Bus by IFC Statement

B Format

IFCA@select-code

B Application example

B Explanation

IFC @1

This function can be used when the MS9710B is controlled from a controller via
a GPIB interface bus.

On the GPIB corresponding to the specified select code, the IFC line is activated

for about 100 us (electrically set at the low level). When IFC@ is executed,

interface functions of all devices connected to the GPIB bus line corresponding to

the specified select code are initialized. Only the system controller can send this

command.

“Initialization of interface functions” refers to the processing in which controller-

set device interface functions (talker, listener, etc.) are reset to their initial states.

Functions marked with v in the following table are initialized. The function

marked with A is initialized partially.

No Function Symbol Initialization by IFC
1 Source handshake SH N
2 Acceptor handshake AH y
3 Talker or extended talker Tor TE S
4 Listener or extended listener LorLT \
5 Service request SR A
6 Remote/local RL
7 Parallel/poll PP
8 Device clear DC
9 Device trigger DT
10 Controller C +

If the IFC statement is true (the IFC line is set at the low level through execution

of the IFC@ statement), initialization is not performed at levels 2 and 3. That is,

device operating states are not affected.




4.1 Initialization of Bus by IFC Statement

Let’s take a look at some device states set by the IFC statement.

(1) Talker/listener:

()

@)

)

)

All talkers and listeners are set in the idle state (TIDS, LIDS) within 100 s.

Controller:

If the controller is not active (SACS: System control Active State), it enters
the idle state “CIDS” (Controller IDle State) within 100 us.

Return of control right:

If the system controller (the first device on the GPIB which is used as a
controller) has granted the control right to another device when IFC@ is
executed, the control right is returned to the system controller. Generally,
pressing the [RESET] key on the system controller allows an IFC message

to be output from the system controller.

Devices issuing service request:

The state in which an SRQ message is issued by a device (the SRQ line is set
at the low level by the device) is not canceled, but the state in which all
devices on the system bus are placed in the serial poll mode by the controller

is canceled.

Devices in remote state:

For the devices currently in the remote state, the remote state is not canceled

by the IFC message.
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DCL @

4.2 Initialization of Message Exchange by DCL and
SDC Bus Commands

B Format

DCLA@select-code[primary-address][secondary-address]

B Application example
DCL@1 Initializes message exchange for all devices on the bus.
(Issue of DCL)
DCL@103 Initializes message exchange only for the device at address 3.
(Issue of SDC)

B Explanation
This function can be used when the MS9710B is controlled by a controller via the
GPIB interface bus.
This statement initializes message exchange for all device on the GPIB corre-

sponding to the specified select code or only for the specified devices.

The purpose of message exchange is to allow the controller to send new com-
mands when the controller cannot control message-exchange-related parts inside
the devices due to execution of programs although it is not necessary to change
the panel settings.

B When only a select code is specified

Message exchange is initialized for all the devices on the GPIB corresponding to
the specified select code. DCL@ issues a DCL (Device Clear) bus command to
the GPIB.

B When an address is also specified

Message exchange is initialized only for the specified device. Listeners on the
GPIB corresponding to the specified select code are canceled, only the specified
device is set as a listener, and an SDC (Selected Device Clear) bus command is
issued.

B Items subject to initialization of message exchange

(1) Input buffer and output queue:
Cleared.

(2) Syntax analysis, execution control, and response generation
parts:

Reset



4.2 Initialization of Message Exchange by DCL and SDC Bus Commands

®3)

(4)

®)

(6)

(@)

(®)

Device commands including *RST:

All commands interfering with execution of these commands are cleared.

Paired parameter/program message:

All commands and queries whose execution has been suspended due to
paired parameters are discarded.

*OPC command processing:

The specified device is set in the OCIS (Operating Complete Command Idle
State). The operation complete bit cannot be set in the standard event status
register.

( [@ Section 7)
*OPC? query processing:

The specified device is set in the OCIS (Operating Complete Command Idle
State). The operation complete bit cannot be set in the output queue. The
MAV bit is cleared.

( [@ Section 7)

Automatic system configuration:

*ADD and *DFL common commands are invalidated. (The MS9710B does
not support these commands.)

Device function:

All parts related to message exchange are set in the idle state. The device
waits for a message from the controller.

The following operations are prohibited.

@
@
3
(C))

Changing the current device settings and stored data
Interrupting front panel I/O
Changing status bits other than the MAV bit when clearing the output queue

Affecting or interrupting the device operation currently being performed

B Orders of issue of GPIB bus commands using DCL@ statements

Orders of issue of GPIB bus commands using DCL @ statements are summarized

below.

Bus command issue order Data
(ATN line: Low level) (ATN line: High level)

Statement

DCL @ select-code UNL, DCL

DCL @ device- UNL, LISTEN address,

number [secondary-address], SDC
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*RST

4.3 Initialization of Devices by *RST Command

4-8

Format

*RST

Application example
WRITE @103:"«RST"

Only the device at address 3 is initialized at level 3.

Explanation

The *RST(Reset) command, an IEEE 488.2 common command, is used to reset a
specified device at level 3.

Generally, devices are set in various states using device-dependent commands
(device messages). Among these commands, the *RST command is used to re-
produce a known state of a device. Completion of device operation is invalidated
like level 2.

Specification of device humber in WRITE @ statement

The device at the specified address is initialized at level 3.

Items subject to device initialization
(1) Device-dependent functions and states:
The specified device is set in a known state irrespective of its history.
(See the lists on the following pages.)
(2) *OPC command processing:

The specified device is set in the OCIS (Operation Complete Command Idle
State). The operation complete bit cannot be set in the standard event status

register. ( []g’ Section 7)
(3) *OPC? query processing:

The specified device is set in the OCIS (Operating Complete Command Idle
State). The operation complete bit cannot be set in the output queue. The
MAV bit is cleared. (|| =~ Section 7)

(4) Macro command:

Macro operation is disabled, setting the state in which macro commands

cannot be accepted. The designer can show macro definitions.



4.3 Initialization of Devices by *RST Command

Notes:

*RST command does not affect the following items.
IEEE 488.1 interface state

Device address

Output queue

Service request enable register

Standard event status enable register
Power-on-status-clear flag setting

Calibration data affecting device standard
RS-232C interface condition

S A i
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Table 4-1 lists MS9710B-dependent initial settings.
The “Set condition” column lists device’s initial states set by the *RST command. In the “Battery backup” column,
items battery-backed-up after power-off are marked with .

Table 4-1 MS9710B-dependent initial settings (1/3)

Item group Item Set condition Battery backup

Wavelength Center 1350 nm V
Span 500 nm Y

Start 1100 nm J

Stop 1600 nm V

Mkr Value Wi V

Value in Air S

Level Scale Scale Log J
Log/div 10 dB/div V

Reference Level +20 dBm y

Linear Level 100 mW V

Att On/Off Off J

Res/VBW/Avg Res 1.0 nm J
VBW 1 kHz v

Point Avg off y

Sweep Avg Off 3

Smooth Off V

Sampling Points 501 \

Act Res Off V

Peak/Dip Search Status Off V
Analysis Status off V
Threshold Cut Lvl: 3 dB v

ndB Lossnd B:3dB v

SMSR Side Mode: 2nd Peak v

Envelope Cut Lvl: 3dB V

RMS k: 2.35, S.Level: 20 dB v

Save/Recall File Option File Option: None \
File ID: Number v

FDD Mode: 1.44 M \/

Graph Status Normal V
3D Type: 1, Angle: 45 deg \/
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Table 4-1 MS9710B-dependent initial settings (2/3)

Item group

Item

Set condition

Battery backup

Application

Status

Off

DFB-LD

ndB Width: 20 dB
Side Mode: 2nd Peak

FP-LD

Mode Cut Lvl: 3 dB

LED

ndB Width: 3 dB
Power Cal: 0 dB

PMD

Auto/Manual: Auto
Mode Cpl Factor: 1
Peak Count: 2

O.Amp

NF Select: S-ASE
Spect Div: On

ASE Fitting: Gauss Fit
Fitting Span: 5 nm
Masked Span: 2 nm
Pin Loss: 0 dB

Pout Loss: 0 dB

NF Cal: 1

O.BPF Lvl Cal: 0dB
O.BPF BW: 3 nm
Pol Loss: 0 dB

WDM

Display Mode: Multi Peak
Peak S.Level: 30 dB

Dip Prmtr: Higher

Al: Off

Ref No.: 1

Page Top No.: 1

< 2 2 Ll 2 2 2 2 <2 2 2 2 2 2|2 2 2|2 2|2 | <2 |2

Measure Mode

D.range

Normal

Peak Hold

Off

Gate Time: 1 msec

Ext Trigger

Off
Delay Time: O pisec

Interval Time

Osec

TLS Tracking

Off

2|22 2| 2|2

Power Monitor

Off
Wavelength: 1550 nm

Title

CalL

WI Offset
Level Offset

0 nm
0dB

Others

Printer Prmtr

Device Type: Int
Devjce Address: 17

Back Light

On

Time: 10 min

2 22 2| 2|2 |<2
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Table 4-1 MS9710B-dependent initial settings (3/3)

Item group Item Set condition Battery backup
Status Register Service request enable 0 (All inhibited)
register
Standard event status 0 (All inhibited)

enable register

Extended event status 0 (All inhibited)

enable register
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4.4 Device States at Power-on

4.4 Device States at Power-on

¢ Input buffer
* Output queue

When the power is turned on.

M
©))
3
)
(%)

(6)

The MS9710B is restored to the last power-off state.

The input buffer and output queue are cleared.

Syntax analysis, execution control, and response parts are reset.

The device is set in the OCIS (Operation Complete Command Idle State).

The device is set in the OQIS (Operation Complete Query Command Idle

State).

The MS9710B does not support a *PSC command. So the standard event
status register and standard event status enable register are cleared.

Events are recorded after being cleared.

States (2) to (5) are set except when the power is turned on. The state diagram is

shown below.

pon v dcas

part
¢ Execution

Clear

control part
* Response

* Syntax analysis

generation part

pon v dcas

> Reset

~

Operation

Complete

oQls

Operation
Complete
OCIS

Command

Idle State,
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Items not changes at power-on

(Y]
@
3)

Address
Associated calibration data

Data and states that change with the responses to the following common
query commands

«IDN? (=" Section 7)
*OPT? (=" Section 7)

*PSC? (Not supported by the MS9710B)
*PUD? (Not supported by the MS9710B)
*RDT? (Not supported by the MS9710B)

Items related to power-on status clear (PSC) flag

When the PSC flag is false, the service request enable register ( ﬂzg\" Sec-
tion 8.3), standard event status enable register ( [@ Section 8.4), and paral-
lel poll enable register are not affected.

When the PSC flag is true or the *PSC command has not been executed, the
above registers are not cleared.
( []F The PSC command is not supported by the MS9710B)

Iltems that change at power-on

M
2
(3)
C))

&)

(6)

(N

4-14,

Current device function test
Status information
*SAV/*RCLregister (Not supported by the MS9710B)

Macro definition made with a *DDT command
(Not supported by the MS9710B)

Macro definition fnade with a *DMC command
(Not supported by the MS9710B)

Macro definition made with an *EMC command
(Not supported by the MS9710B)

Address received with a *PCB command (Not supported by the MS9710B)



Section 5 Listener Input Formats

Device messages transferred between the controller and devices are classified

into program messages and response messages. This section explains the formats

of the program messages received by listeners.

5.1

5.2

5.3

Summary of Listener Input Program Message
Syntactical Notation ........c.ccoveeeeeveecieecicneeeene
5.1.1 Separator, terminator, and
space before header ........cccooevrvereeen.
5.1.2 General format of program command
MESSAJE -.-erveurenerrererreaneeeseesseenreesseens
5.1.3 General format of query message ......
Program Message Functional Elements.........
5.2.1 <TERMINATED PROGRAM
MESSAGE> ......cccoiieecreeeecrecceeee
522 <PROGRAM MESSAGE
TERMINATOR> ..o
5.2.3 <white space> ......ccccerirrineineiinninene
5.2.4 <PROGRAM MESSAGE->..................
5.2.5 <PROGRAM MESSAGE UNIT
SEPARATOR> ..ot
5.2.6 <PROGRAM MESSAGE UNIT> ........
5.2.7 <COMMAND MESSAGE UNIT>/
<QUERY MESSAGE UNIT> ..............
5.2.8 <COMMAND PROGRAM HEADER>..
529 <QUERY PROGRAM HEADER>.......
5.2.10 <PROGRAM HEADER
SEPARATOR> ..ot
5.2.11 <PROGRAM DATA SEPARATOR>...
Program Data Format ........cccceeeeceviiivenireeennn.
5.3.1 <CHARACTER PROGRAM DATA>...
5.3.2 <DECIMAL NUMERIC PROGRAM

5.3.3 <SUFFIX PROGRAM DATA> ............
5.3.4 <NON-DECIMAL NUMERIC
PROGRAM DATA> ......ccovmmeneraeeenne
5.3.5 <STRING PROGRAM DATA> ...........
5.3.6 <ARBITRARY BLOCK PROGRAM

5.3.7 <EXPRESSION PROGRAM DATA>..
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Section 5 Listener Input Formats

A program message is a sequence of program message units. Each unit is a program command or query.

The following figure shows that a program message made by connecting two program messages LOG 10 and RLV
—20 with a program message unit separator is sent from a controller to a device to set the log scale to 10 dB/div and
the reference level to —20 dBm.

. <TERMINATED PROGRAM MESSAGE>
Listener address A
r N
specification <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
Al

Address15 ; N, A — A

Listener /] Talker
WRITE @198: " LOG 19 ; BLV 20 " <NL
(device) \, @ == (controller)

RLV_ -20

LOG sp;
—\ <whits space> ; / \ <white space> NL

<COMMAND PROGRAM HEADER> <PROGRAM DATA> <COMMAND PROGRAM HEADER> <PROGRAM DATA>
LOG

<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT> /sg <NL>

-20

19 RLV
<PROGRAM HEADER SEPARATOR> <PROGRAM HEADER SEPARATOR>
sp sp

<program mnemonic> <white space>  <decimal numeric program data> <suffix program data> <white space>

LOG 19 None

A program message is a sequence of functional elements, the minimum units that can represent functions. In the
above figure, functional elements are indicated by capital characters with them enclosed in <>. Functional elements
are further classified into coding elements which are indicated by lowercase characters with them enclosed in < >.

The chart indicating the route of selection of functional elements is called a functional syntactical chart. The chart
indicating the route of selection of coding elements is called a coding syntactical chart. On the following pages,
program message formats are explained using these functional and coding syntactical charts.

Coding elements indicate coding of the actual bus which is required to send functional element data byte to a device.
Upon receipt of a functional element data byte, the listener checks whether individual elements follow the coding
syntax rules. If they do not follow the rules, the listener causes a command error without regarding the elements as
functional elements.



5.1 Summary of Listener Input Program Message Syntactical Notation

5.1 Summary of Listener Input Program Message
Syntactical Notation

This section gives a general description of program messages functional units ( [@ Section 5.2) and program
data formats ( [@’ Section 5.3). (Compound commands and common commands are excluded.)

5.1.1 Separator, terminator, and space before header

(1) PROGRAM MESSAGE UNIT SEPARATOR

Link two or more program message units using zero or more spaces and a semicolon.

<Example 1> General format for linking two program message units

<white space>

<Example 2> One space + Semicolon

LOGA10A :RLVA-20 LOG 10 ;RLV -20: Set the log scale to 10 dB/div and the reference level to —20
dBm.

(2) PROGRAM DATA SEPARATOR

When there are two or more pieces of program data, separate two contiguous pieces of program data using zero
or more spaces, a command, and zero or more spaces.

<Example 1> General format for separating two pieces of program data

<white space> <white space>

<Example 2> Comma only <Example 3> Comma + One space

TIMEA10, 15 TIME A10,_A15 Set the times to 10:15.

5-3
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(3) PROGRAM HEADER SEPARATOR
Separate a program header and program data using one space and zero or more spaces.

<Example 1> General format of simple command program header

<white space> <white space>

<Example 2> One space

LLV A10mW

(4) PROGRAM MESSAGE TERMINATOR

Add zero or more spaces and one of NL, EOI and a combination of NL and EOI at the end of a program
message.

<General format>

<white space>

(5) Space before header
Zero or more spaces can precede a program header.

<General format>

<white space>

<Example> One space before second program header RLV

LOG A10 ;A RLV A-20  Set the log scale to 10 dB/div and the reference level to —20 dBm.



5.1 Summary of Listener Input Program Message Syntactical Notation

5.1.2 General format of program command message

(1) Message without data specification

O <HR> >

HR: COMMAND PROGRAM HEADER

<Examples>
AUT Automatic setting
SSI Single sweep start

(2) Message with integer data

O—— <HR> e NR1 7—’

NR1: Integer

<Example>

AVT A 500 Set the point average count to 500.

Listener Input Formats

(3) Message with real number

o— airs @ 1 e 7_*

NR2: Real number

<Example>

CNT A 1305.8 Set the center wavelength to 1305.8 nm.

(4) Message with fixed or arbitrary character string data (data length <12 characters)

(

character

O— <HR> I @

<Example>
DMD A NRM Set the measurement mode to NORMAL.
MSLAA Select memory A.
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(6) Message with multiple pieces of program data (first: NR1)

()

o/

O— <HR> I @ NR1 or NR2

()
N

NR1 or NR2

<Example>

DATE A 96, 10 Set the date to Oct. 10, 1996.

(6) Character-only message that can use all seven ASCII bits

<inserted>

non single

quote char

O‘—<HR>

<inserted">

non single
quote char

N\

<inserted">: A single ASCII code representing a value 27

non-single quote char: A single ASCII code representing a value other than 27

<inserted">: A single ASCII code representing a value 22

non-single quote char: A single ASCII code representing a value other than 22

<Example>

TTL A"ABC" Set a title "ABC."




5.1 Summary of Listener Input Program Message Syntactical Notation

5.1.3 General format of query message

Add ? at the end of a query program header.

(1) Message without query data specification

O <HR>

<Example>

CNT? Request output of a center wavelength value.

(2) Message with query data specification

O— <HR> @ NR1 ‘—@-— NR2

<Example>

LCD? A1 Inquire about the display color of display screen No.1.
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5.2 Program Message Functional Elements

A device accepts a program message by detecting the terminator added at the end of the program message. Func-
tional elements of the program message is described below.

5.2.1 <TERMINATED PROGRAM MESSAGE>
<TERMINATED PROGRAM MESSAGE> is defined as follows:

<PROGRAM MESSAGE>
I Refer to 5.2.4 j

<TERMINATED PROGRAM MESSAGE> is a data message having all the necessary functional elements to be

sent from a controller to a device.

<PROGRAM
MESSAGE TERMINATOR>
Referto 5.2.2

To complete transfer of <PROGRAM MESSAGE>, <PROGRAM MESSAGE TERMINATOR> is added at the
end of <PROGRAM MESSAGE>.

<Example> <TERMINATED PROGRAM MESSAGE> for sending two pieces of commands with a
WRITE statement

<TERMINATED PROGRAM MESSAGE>
A

r N
Listener address specification <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
Address 3 p A\ A R
Listener < WRITE @198 : " CNT 1305.8_; SPN 1000 "_<NL> Talker

N/

I Functional elements ]




5.2 Program Message Functional Elements

5.2.2 <PROGRAM MESSAGE TERMINATOR>
<PROGRAM MESSAGE TERMINATOR> is defined as follows.

<white space>
NL
I Refer to 5.2.3 j
@

<PROGRAM MESSAGE TERMINATOR> terminates a sequence of one or more fixed-length <PROGRAM
MESSAGE UNIT> elements.

NL: Defined as a single ASCII code byte OA (decimal 10). That is, it is an ASCII
control character LF (Line Feed) that moves the printing position down one line.
As printing starts at a new line, it is also called NL (New Line). When sending
<PROGRAM MESSAGE> with a WRITE@ statement, the WRITE@ statement
automatically issues CR/LF. So the CR/LF codes need not be written in the pro-
gram. To generate only the LF code, the following statement must be executed at
the beginning of the program.

TERM IS CHR $ (10)

END: Sets the EOI line, one of GPIB control buses, at the LOW level (TRUE), generat-
ing an EOI signal.
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An EOI ON/OFF statement can be used to control the EOI line. EIO OFF is the
default (the EOI line is not controlled). If the EOI ON statement is executed in
advance, an EOI signal is issued along with the terminator LF when the last byte
of the WRITE@ statement is issued. It is also possible to terminate <PROGRAM
MESSAGE> using only an END signal without generating an LF code.

Last data byte
DIO — bytel byte n CR LF —
Binary data string Terminator

EOI
EOI signal

The CR code is used to return the printing position to the first character

Note:

position on the same line; however, most listeners ignore it. Some prod-
ucts available on the market use CR-LF code, so most controllers are so
designed that CR and LF codes are issued in succession.

N
/




5.2 Program Message Functional Elements

5.2.3 <white space>

<white space> is defined as follows.

( <white space j

character>

<white space character> is one of ASCII code bytes 00 to 09 and 0B to 20 (decimal values 0 to 9 and 11 to 32).

This range includes ASCII control codes and space signals (except NL). The device does not regard these codes as
ASCII control codes, but it regards them as spaces or skips them.

5.2.4 <PROGRAM MESSAGE>
<PROGRAM MESSAGE-> is defined as follows.

<PROGRAM MESSAGE
UNIT SEPARATOR>
Referto 5.2.5

<PROGRAM MESSAGE UNIT>
\L Refer t0 5.2.6 J

<PROGRAM MESSAGE-> is zero, a <PROGRAM MESSAGE UNIT> element, or a sequence of <PROGRAM
MESSAGE UNIT> elements. A <PROGRAM MESSAGE UNIT> element is a programming command or data
which is sent from a controller to a device.

A <PROGRAM MESSAGE UNIT SEPARATOR> element is used to separate two or more <PROGRAM MES-
SAGE UNIT> elements.

<Example 1> Program message for setting the center wavelength to 1.3058 um
CNT 1305.8

<Example 2> Program message for setting the span to 1000 nm

<PROGRAM MESSAGE>

Al
r Al

CNT 1305.8 ; SPN 1000

<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT>

5-11
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5.2.5 <PROGRAM MESSAGE UNIT SEPARATOR>
<PROGRAM MESSAGE UNIT SEPARATOR> is defined as follows.

1 i spco> 7 )

<white space> is defined as follows.

( _| <white space character> j

Referto 5.2.3

<PROGRAM MESSAGE UNIT SEPARATOR> divides a sequence of <PROGRAM MESSAGE UNIT> elements
within the <PROGRAM MESSAGE> range.

A device interprets a semicolon (;) as the separator between <PROGRAM MESSAGE UNIT> elements. Accord-
ingly, <white space character> before and after the semicolon are ignored. It should be noted that <white space
character> improves program readability. <white space> following a semicolon is also used as a <white space> for
the next program header. (See <Example 2> on the Section 5.2.4 or Section 5.2.8.)

5.2.6 <PROGRAM MESSAGE UNIT>
<PROGRAM MESSAGE UNIT> is defined as follows:

<COMMAND MESSAGE UNIT>

f Referto 5.2.7 1
L <QUERY MESSAGE UNIT>

Referto 5.2.7

<PROGRAM MESSAGE UNIT> is a single command message received by a device.
It consists of <COMMAND MESSAGE UNIT> or <QUERY MESSAGE UNIT>, a single query message.

For details on <COMMAND MESSAGE UNIT> and <QUERY MESSAGE UNIT>, see the next page.

5-12



5.2 Program Message Functional Elements

5.2.7 <COMMAND MESSAGE UNIT>/<QUERY MESSAGE UNIT>
(1) <COMMAND MESSAGE UNIT> is defined as follows.

<PROGRAM
DATA SEPARATOR>
Refer to 5.2.11

<COMMAND
PROGRAM HEADER>
Referto 5.2.8

<PROGRAM
HEADER SEPARATOR>
Referto 5.2.10

<PROGRAM DATA> ">

<PROGRAM DATA>

—
XXX? O, 1000

<COMMAND PROGRAM HEADER> <PROGRAM HEADER SEPARATOR> <PROGRAM DATA SEPARATOR>

(2) <QUERY MESSAGE UNIT> is defined as follows.

<PROGRAM
DATA SEPARATOR>
Refer to 5.2.11

<QUERY
PROGRAM HEADER>
Referto 5.2.9

<PROGRAM
HEADER SEPARATOR>
Refer to 5.2.10

<PROGRAM DATA> ——%—»

<PROGRAM DATA>

A
XXX? @, 501

<QUERY PROGRAM HEADER> <PROGRAM HEADER SEPARATOR> <PROGRAM DATA SEPARATOR>

When a program header <COMMAND MESSAGE UNIT> or <QUERY MESSAGE UNIT> is followed by pro-
gram data, a space is inserted between them. A program header indicates the application, function, and operation of
the program. If a program header is not followed by program data, the program header solely indicates the applica-
tion, function, and operation to be performed in the device.

Among program headers, <COMMAND PROGRAM HEADER> is a control command issued from a controller to
a device and <QUERY PROGRAM HEADER> is a query command that is issued from a controller to a device in
advance so that the controller can receive responses from the device. These headers always end with a query
indicator “?”.
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5.2.8

<COMMAND PROGRAM HEADER>
Each header can be followed by <white

<COMMAND PROGRAM HEADER>

is defined below.
space>.

<white space>
Referto 5.2.3

1

J

(1) <simple command program header> is defined as follows.

<simple command
program header>
Refer to (1)

<compound command
program header>
Refer to (2)

<common command

program header>

Refer to (3)

Refer to (4)

<program mnemonic>

(2) <compound command program header> is defined as follows.

(

<program mnemonic>
Refer to (4)

@

<program mnemonic>
Refer to (4)

(3) <common command program header> is defined as follows.

()
N

<program mnemonic>
Refer to (4)

(4) <program mnemonic> is defined as follows.

<upper/lower

<upper/lower

case alpha>

case alpha>

5-14

()
N

<digit>

N




5.2 Program Message Functional Elements

B <COMMAND PROGRAM HEADER>

This element indicates the application, function, and operation of the program
data to be executed by the device. When it is not followed by program data, the
header solely indicates the application, function, and operation to be performed in
the device.

The meanings of an application, function, or operation is represented by <pro-
gram mnemonic> which is widely called a mnemonic. Mnemonics and the com-
mand program headers defined in (1) to (3) above are explained below.

B <program mnemonic>

@ <upper/lower case alpha>

@ <digit>

® 0

A mnemonic begins with an uppercase or lowercase character, which is followed
by an arbitrary combination of characters such as uppercase characters (A to Z) or
lowercase characters (a to z), underline (_), and numeric characters (0 t0 9). A
mnemonic can contain a maximum of 12 characters; however, most mnemonics
contain 3 to 4 characters. (No space is inserted between characters.)

One of ASCII code bytes 41 to SA and 61 to 7A (decimal values 65 to 90 and 97
to 122 = uppercase characters A to Z and lowercase characters a to z). The device
can accept a header irrespective of whether it is represented by uppercase or low-
ercase characters.

One of ASCII code bytes 30 to 39 (decimal values 48 to 57 = characters O to 9).

An ASCII code byte, i.e., ASCII code byte SF (decimal value 95 = underline).

B <simple command program header>

The above rules for <program mnemonic> applies. For example, the MS9710B
uses “SSI” as a mnemonic indicating “sweep.” It is also used as a “simple com-
mand program header” which means execution of sweep without program data.
“CNT” is a mnemonic which means a center wavelength; however, it can be used
as a “simple command program header” to set a center wavelength only when it is
provided with the program data indicating a center waveform.
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B <compound command program header>

@® Function

@® <Example 1>

@® <Example 2>

® <Example 3>

<compound command program header> is a command program header that ex-
ecutes a compound function. <program mnemonic> is always preceded by a co-
lon (:) to separate it from <compound command program header>. When only
one <compound command program header> is used, the succeeding colon (:) may
be omitted.

The MS9710B does not support this compound command program header. How-
ever, it is explained here taking into account future extension.

On a complex device, a device command set is organized logically by providing a
compound function instead of limiting the number of unique headers. A hierar-
chical command structure can be handled effectively.

To allow the MS9710B to use all device commands of another model (e.g., model
MSXXXX), the compound program header would be
‘MSXXXX

To allow the MS9710B to use a WXYZ device command of another model (e.g.,
model MSXXXX), the compound program header would be

MSXXXX:WXYZ or :MSXXXX:WXYZ
The name of a white buck rabbit living in a FOREST is WHITE.

The name of a white doe rabbit living in a GROVE is WHITE, too. If only
WHITE is used as a command, we cannot distinguish between the above rabbits.

FOREST:WHITE or :FOREST:WHITE ......... White buck rabbit
GROVE:WHITE or :GROVE:WHITE ............. White doe rabbit

B <common command program header>

® <Example>

5-16

An asterisk (*) is always added before <program mnemonic> of <common com-
mand program header>. “Common” means that this command is a program com-
mand which commonly used for other IEEE 488.2-ready measuring instruments
connected to the bus.

To idle completion of operation of the device at address 8, which is connected to
the GPIB interface corresponding to select code 1, and restore devices to their
initial states, the following common command is used:

WRITE @108:"+RST" ...... The character string enclosed with quotation marks
(" " is an IEEE 488.2 common command *RST for
executing the above processing.
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5.2.9 <QUERY PROGRAM HEADER>

<QUERY PROGRAM HEADER> is defined as follows:
<white space> may be written before each header.

<white space>

<simple query

I Refer to 5.2.3

J

program header>
Refer to (1)

<compound query

R program header>

Refer to (2)

<common query

— program header>

(1) <simple query program header> is defined as follows:

<program mnemonic>
Refer to (4) of 5.2.8

Refer to (3)

(2) <compound query program header> is defined as follows:

<program mnemonic>

()
_/

M
N

Refer to (4) of 5.2.8 \L

<program mnemonic>
Refer to (4) of 5.2.8

(3) <common query program header> is defined as follows:

()
N

<program mnemonic>

Refer to (4) of 5.2.8

()
N
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B <QUERY PROGRAM HEADER>

<QUERY PROGRAM HEADER> is a query command which is sent from a con-
troller to a device in advance so that the controller can receive response messages
from the device. This header always ends with a query indicator “?”. It is ex-
plained below using examples of programs.

[@ The format of <QUERY PROGRAM HEADER> is the same as that of

<COMMAND PROGRAM HEADER> with the exception that a query indicator
“?” is added at the end. See Section 5.2.8.

® <Example 1> Setting and reading a center wavelength

Line 10:

Line 20:

Line 30:

Line 40:

10 WRITE @108:"CNT 1000"

20 WRITE @108:"CNT?"l ...uvveeeereereennne Query message CNT?
30 READ @108:A

40 PRINT A;"nm"

A command header CNT for setting a center wavelength and a program message
consisting of program data 1. 1000 nm is set for the device.

A program message that requires the device to send the set 1000 nm to the con-
troller. A query header “CNT?” is used.

The listener device MS9710B that received the query header “CNT?” from the
controller becomes a talker. The device is a controller that has become a listener,
and it sends a response message 1000 in response to CNT?. The listener reads the
response message into the numeric variable A.

The wavelength “1000 nm” is displayed on the CRT. However, if HEAD ON is
specified with a HEAD command, “CNT 1000” is sent.

@® <Example2> Readingmeasurementdataon 501 measuring points from memory A and printing the measurementdata

Line 100:

Line 120:
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100 WRITE @108:"DMA?"
110 FOR K=0 TO 500

120 READ @108:DT(K)
130 PRINT DT(K);"dBm"
140 NEXT

150 END

A query message “DMA?” is sent to the listener to store 501 pieces of data, start-
ing at address 0.

Line 100 causes the device to reply, response messages at points O to 500 are sent
to the controller, and they are read into a numeric array variable DT (K).



5.2 Program Message Functional Elements

5.2.10 <PROGRAM HEADER SEPARATOR>
<PROGRAM HEADER SEPARATOR> is defined as follows.

<white space>
Referto 5.2.3

<PROGRAM HEADER SEPARATOR> is used as the separator between <COMMAND PROGRAM HEADER>
(or <QUERY PROGRAM HEADER>) and <PROGRAM DATA>.

‘When there are two or more <white space character> elements between the program header and the program data,
the first <white space character> is interpreted as a separator and the remaining <white space character> is ignored.
It should be noted that <white space character> improves program readability.

That is, at least one header separator must exist between the header and the data. It indicates both the end of the
program header and the beginning of the program data.

5.2.11 <PROGRAM DATA SEPARATOR>
<PROGRAM DATA SEPARATOR> is defined as follows.

<white space> /_\ <white space>

i Refer 0 5.2.3 [ N I Refert05.2.3

‘When <COMMAND PROGRAM HEADER> or <QUERY PROGRAM HEADER> has many parameters, <PRO-
GRAM DATA SEPARATOR> is used to separate them.

When this data separator is used, a comma is mandatory but <white space character> is omissible. The <white space
character> before a comma and the <white space character> after a comma are ignored. It should be noted that
<white space character> improves program readability.

<PROGRAM DATA>

—
XXX _0, 1000

<COMMAND PROGRAM HEADER> <PROGRAM HEADER SEPARATOR> <PROGRAM DATA SEPARATOR>
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5.3 Program Data Format

This section explains the format of the <PROGRAM DATA> shown in the functional syntactical charts
( [@ Section 5.2.7), which is one of terminated program message formats.

The functional element <XPROGRAM DATA> is used to transfer various types of parameters related to the program
header. Program data types are shown below. The MS9710B accepts the program data shown in the hollow squares
surrounded by a shade. For the program data not supported by the MS9710B, read this section just for reference.

<CHARACTER

<DECIMAL NUMERIC
PROGRAM DATA>
Ref

<SUFFIX
PROGRAM DATA>
Ref

<NON-DECIMAL

NUMERIC N
PROGRAM DATA>
<STRING
N

PROGRAM DATA

<ARBITRARY
BLOCK
PROGRAM DATA>

<EXPRESSION
PROGRAM DATA>
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5.3 Program Data Format

5.3.1 <CHARACTER PROGRAM DATA>

The functional element <CHARACTER PROGRAM DATA> is used to perform remote control by transferring
short alphabetic or alphanumeric data. It is defined as follows.

<program mnemonic>

Details on character data are the same as those on program mnemonics. So far, we discussed control data focusing

on numeric data. However, program data can also be used to perform control. A coding syntactical chart is as

follows.

<upper/lower

case alpha>

<uppetr/lower
case alpha>

@ <upper/lower case alpha>

® <digit>

® ()

()
N

<digit>

Data always begins with an uppercase or lowercase character, which is followed
by an arbitrary combination of characters such as uppercase characters (A to Z) or
lowercase characters (a to z), underline (_), and numeric characters (0 to 9). Since
combinations of alphanumeric characters are used as mnemonic-like symbols, the
maximum data length is 12 characters.

One of ASCII code bytes 41 to SA and 61 to 7A (decimal values 65 to 90 and 97
to 122 = uppercase characters A to Z and lowercase characters a to z). The device
can accept a header irrespective of whether it is represented by uppercase or low-
ercase characters.

One of ASCII code bytes 30 to 39 (decimal values 48 to 57 = characters 0 to 9).

A single ASCII code byte, i.e., ASCII code byte SF (decimal value 95 = under-
line).

.Therefore, <CHARACTER PROGRAM DATA> is program data used to transfer relatively short mnemonic-type

alphanumeric codes.
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5.3.2 <DECIMAL NUMERIC PROGRAM DATA>

<DECIMAL NUMERIC PROGRAM DATA> is program data used to transfer numeric constants represented in
decimal notation. There are three types of decimal numeric representation: integer, fixed- point, and floating-point.

These three types of numerics represent decimal numeric program data, which can contain spaces, flexibly (NRF:

flexible numeric representation), so they are defined as follows.

—_— <mantissa>

<mantissa> is defined as follows.

=

<exponent>

——

<optional
digits>

J =

<optional

digits>

<exponenet> is defined as follows.

m <white

\Eie/ I space>

<white space> and <optional digits> are defined as follows.

<digit>

[ <white space

character>

<digit>

P

[@ For <white space>, see Section 5.2.3. For <digit>, see Section5.3.1.
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5.3 Program Data Format

Let’s take a look at coding syntactical charts of decimal numeric program data with respect to integer, fixed-point,
and floating- point notations respectively.

Note that the following processing is performed during transfer of any type of numeric representation.

@ Rounding of numeric element: When a device receives a <DECIMAL NUMERIC PROGRAM DATA> element
having too many digits to handle, it ignores the sign of the element value and
rounds it off.

@ Data outside the range: If the <DECIMAL NUMERIC PROGRAM DATA> element value is outside the
range permitted in relation to the program header, an execution error is reported.

(1) Integer NR1 transfer

A decimal value not including a decimal point and exponent, i.e., an integer (NR1) in a real number, is trans-

ferred.
<white
<digit> 47—“

I space>
@ O (s) may be added at the beginning. - 005, + 000045
@ A space (+ or —) must not be inserted between a sign and a numeric. — +5, +AS5 (X)
@ Spaces may be added after a numeric. - + SAAA
@ The + sign may be omitted. - +5,5
@® Commas must not be used to indicate decimal places. - 1,234,567 (x)
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(2) Fixed-point NR2 transfer

A decimal number having digits below the decimal point, i.e., an integer and a real number (NR2) except an
exponent, is transferred.
The syntactical chart shows an integer part and a decimal point (and a decimal part).

~g¢—— (Integer part L P~ (Decimal part) =
(Integer part) Decimal point (Decimal part)

<white space

charac<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>