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About This Manual

This manual explains remote control of the MS9710C optical spectrum ang
You can control the MS9710C and transfer measurement results in
computer connected to the GPIB/RS-232C interface port of the MS9710C
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Section 1 Introduction

This section outlines the remote control functions of the MS9710C optical
trum analyzer.

1
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1.3 Interface Port Application Selection Function..  1-2
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1.1

1.2

1.3

1-2

Overview

The MS9710C can make measurements automatically in combination with an
external controller (host computer, personal computer, etc.) To connect an exter-
nal controller, the MS9710C has GPIB interface bus (IEEE Standard 488.2-1987)
and RS-232C interface ports.

MS9710C Remove Control Functions

The MS9710C 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
MS9710C with a personal computer and another measurement instrument

(8) Tracking measurement with the tunable laser source

Interface Port Application Selection Function

The MS9710C 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

(1) Standalone type

Waveforms measured with the MS9710C are output to the printer.

Q Printer

(2) Control by host computer

MS9710C

Introduction

The MS9710C is controlled by a computer automatically/remotely.

Computer
MS9710C
GPIB/RS-232C
—/
MG9637A/MG9638A
Computer RS-232C
MS9710C
GPIB
——
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Section 2 How to Connect

This section explains how to connect GPIB and RS-232C cables between the
MS9710C and external devices such as a host computer, personal computer, and
printer. This section also explains how to set the interfaces of the MS9710C.

N

2.1 Connecting Devices Using GPIB Cables.......
2.1.1 Setting interface conditions for

the connection port..........cccccvveveeeeennn, 2-2 s
2.1.2 Confirming and Setting the Address... 2-2 GCJ
2.2 Connecting a Device Using g
an RS-232C Cable .....ccovveeeeeieieeeee 2-3 )
2.2.1 RS-232C interface signal connection e
diagrams .....ccccveeeeeeeeieec e 2-4 %
2.2.2 Setting interface conditions for I

the connection port.........ccccccvveveeeeenn. 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 MS9710C 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.

Tota cable length <20m
Device-to-devicecablelength <4m
Number of connectable devices < 15

2.1.1 Setting interface conditions for the connection port
When controlling the MS9710C 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

Minterface - ceoeeees RS232C

Speed(bps) e S 4800 2400 1200 600
Parity <= None Odd

Character Length -« -« -+ -+ 7Bit

SIOp Bit < 2Bit

2.1.2 Confirming and Setting the Address
Be sure to set the MS9710C’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 MS9710C 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.

2

Back panel of MS9710C

RS-232C
External device
RS-232C
L 1]

RS-232C cable

Note:
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.

How to Connect

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

(MS9710C side) (PC98 personal computer side)
D-sub [|:| Length=1m D-sub
9-pin : 25-pin
Female (Straight Male

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

(MS9710C side) (DOS/V personal computer side)
D-sub |:|:| Length=1m |:|:| D-sub
9-pin 9-pin
Female (Cross) Female
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RS-232C interface signal connection diagrams

The following diagrams show connections of RS-232C interface signals between
the MS9710C and two types of personal computers.

e Connection with PC98 personal computer

MS9710C

CD (NC)
RD

D

DTR (NC)
GND
DSR (NC)
RTS
CTS

RI (NC)

© 00 N O OB~ WN PP

GND

PC98 personal
computer

GND

GND

SD

RD

RS
Cs

DR

GND

D-sub, 9-pin, female

D-sub, 25-pin, male

e Connection with DOS/V personal computer

MS9710C

CD (NC)
RD
™D
DTR (NC)
GND
DSR (NC)
RTS
CTS

RI (NC)

CD
NC
NC
GND
NC
——13 GND
——14 GND
15 ST2
16 NC
17 RT
18 NC
19 NC

B e
NP O ®©O®O~NOO U ANAWRNLR

20 ER
——=21 NC
—=—22 NC
—=23 NC
24 ST1
25 NC

DOS/V personal
computer

GNDO
10

GNDO

—( cbo

20
30

RDO

40—
50}

TDO

TDRO

60

70
80

9__

D-sub, 9-pin, female

GNDO

DSRO
RTSO
CTSsO
RI

—~
© 00 N O O~ WwWN P

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 MS9710C 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 “RS!
for “Interface.”

)
(@]
]
c

2.2.3 Setting RS-232C interface conditions

Set interface conditions for the RS-232C port of this analyzer so that they m@h
the interface conditions of the connected external device.

oC

+

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

=== RS232C Parameter
Minterface <o GPIB
Speed(bps) e 4800 2400 1200 600
Parity = - None Even Odd
Character Length -+~~~ -~ 7Bit
Stop Bit e 2Bit

Usingt and! function keys, move the cursor to the item you want to change.

Item 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... Aneven parity bit is added.
Odd... Anodd parity bit is added.

Stop Bit Select a stop bit type.
1. 1 stop bit is added.
2...... 2 stop bitsis added.
Character Length | Select acharacter length.
Toine. 7 bits
8...... 8 hits
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Section 3 Standards

This section explains the MS9710C’s GPIB standard, RS-232C standard, and
device message list.

3.1 GPIB Standard ........ccocceeiivieeniiieiiee e 3-2
3.2 RS-232C Standard ........cccoceveerrieneeniieneens 3-2
3.3 Device Message List ........ccocceeviiiiieeeniiinennn. 3-3

3.3.1 IEEE 488.2 common commands and
the commands supported by

3

the MS9710C ......coovviiiiiieiiiieeeee 3-5
3.3.2 Status Messages ......ccccccvvvveeeeeininnnns 3-6
3.3.3 MS9710C device message list ........... 3-8
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Section 3 Standards

3.1 GPIB Standard

The standard for the GPIB of the MS9710C is summarized below.

Item

Standard value and description

Conformsto |EEE 488.2.
Function MS9710C can be controlled from an external controller.
MS9710C can control a printer.

SH1.

T6:

Interface
. L4:
functions

SR1:

PPO:

CO:

AHL:

RL1:

DC1:
DTO:

All of source handshake functions are supported.

Data send timing is controlled.

All of acceptor handshake functions are supported.
Datareceive 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.

A local lockout function is supported.

A pardlel 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.

3.2 RS-232C Standard

The standard for the RS-232C of the MS9710C 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
Databits 7 bits, 8 bits
Parity Odd parity (ODD), even parity (EVEN),

non-parity (NON)

Start bits 1 bit
Stop bits 1 bit, 2 hits
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 ASCIl messages transferred from a controller to devices.
Program messages are further classified into program commands and p
gueries. These two types of commands are explained on the following pag 3

Program commands include device-dependent commands which are excl
used for controlling the MS9710C and IEEE 488.2 common commands. |IEgE
488.2 common commands are program commands which are commonly apBli-

cable to other IEEE 488.2-ready measuring instruments (including fge
MS9710C) on the GPIB interface bus. o
)]

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
—— « I[EEE488.2 common commands ﬂ? Section 7
Controller
Program message
Device
Response message
1

/ \ —— « Status message l]g Section 8

—— + Response message ng Section 6

In program and response messages, numeric data may end with a suffix (unit).
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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 MS9710C is 256 bytes.

Output queue

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

The output queue size of the MS9710C is 256 bytes.



3.3 Device Message List

3.3.1 IEEE 488.2 common commands and the commands supported
by the MS9710C

The table below lists 39 common commands specified by IEEE 488.2. Among these commands, the commands
supported by the MS9710C are marked with .

Mnemonic Fully spelled out command name Standardized by IEEE 488.2 Supported by MS9710C
CADD Accept Address Command Optiona
OCAL Cadlibration Query Optional 3
(LS Clear Status Command Required v
(DDT Define Device Trigger Command Optiona
[(DDT? Define Device Trigger Query Optional 8
(DLF Disable Listener Function Command Optional ]
[DMC Define Macro Command Optional 8
CEMC Enable Macro Command Optiona o
CEMC? Enable Macro Query Optional ot
(ESE Standard Event Status Enable Command Required v
CESE? Standard Event Status Enable Query Required v
CESR? Standard Event Status Register Query Required v
GMe? Get Macro contents Query Optiona
ODN? I dentification Query Required v
asrT? Individual Status Query Optiona
(LMC? Learn Macro Query Optional
[LRN? Learn Device Setup Query Optional
COPC Operation Complete Command Required v
[OPC? Operation Complete Query Required v
OPT? Option Identification Query Optional v
(PCB Pass Control Back Command Other than CO: Required
PMC Purge Macro Command Optiona
[PRE Parallel Poll Register Enable Command Optiona
(PRE? Parallel Poll Register Enable Query Optional
[(PSC Power On Status Clear Command Optiona
[PSC? Power On Status Clear Query Optiona
(PUD Protected User Data Command Optiona
(PUD? Protected User Data Query Optiona
[RCL Recall Command Optiona
(RDT Resource Description Transfer Command Optiona
[(RDT? Resource Description Transfer Query Optiona
[RST Reset Command Required v
[(BAV Save Command Optional
[(BRE Service Request Enable Command Required v
[(BRE? Service Request Enable Query Required v
[(BTB? Read Status Byte Query Required v
[(TRG Trigger Command DT1: Required
rsr? Self Test Query Required v
OWAI Wait to Continue Command Required v
Note:

IEEE 488.2 commands begin with For more details, see Section 7.
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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 MS9710C.

Summary Bit Configuration of Status Byte Register

Bit | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Line | DIO8 DIO7 DIO6 DIO5 DI04 DIO3 DIO2 DIO1

Summary message bit| Reserved | R | M ESB MAV ERR END | Reserved | Reserved
N QlS
. s|s
: Summary bit from
| bitotos,7 | T Y
: 1 | next page ESB (END)
[-Smi(-:e Re-quest-] '
. L Generation _ | |
'/ & Summary bit from next
( of \.________! page ESB (ERROR)
+ corresponding
_bits__- :
Data
Event Summary Bit | MAV summary bit indicating Data
— - ESB) the output queue is not empty Data
[ Service Request (
: q -l Message Available (MAV) Data
Enable Request | Data
. bitOtos5,7 | Logical OR Data
Output queue
7 & 7 | Power-on
6 @ 6 | User request
5 @ 5 | Command error
4 (&) 4 | Execution error
3 @ 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 <—|

Logical OR

END summary bit +

[

[

Reserved

Reserved

Reserved

ii§

Execution completion (CRST, wavelength calibration, automatic optical axis

4[ adjustment, or resolution calibration end)

| : : - (POwer monitor 1-point measurement or sweep
3] Execution completion average end)
21 Transfer end (FD input/output or printer output)

Sweep stop (single sweep stop)

o @)
Extended END event
status enable register

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

Extended END event
status register

To preceding page <—|

END summary bit

Reserved

Reserved

4]

Reserved

Reserved

E

Reserved

2

Reserved

1]

G

Peak/dip detection error

Extended END event
status enable register

| 0 | RES_UNCAL error
Extended END event
status register
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Section 3 Standards

3.3.3 MS9710C device message list

A list of MS9710C-dependent program commands, program queries, and response messages is shown on the fol-

lowing pages.
MS9710C Device Message List (1/13)
Device message
Item Data Remarks
Command reguest 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 STAA STA? | A A Wavelength (nm) 9.78
A = XXXX.X A = XXXX.X
Stop STOA STO? | A A : Wavelength (nm) 9.79
A = XXXX.X A = XXXX.X
Marker Value | MKV s MKV? | s WL : Wavelength 9.56
WI/Freq s =WL FREQ : Frequency
= FREQ
Valuein WDPs 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) LOG | LOG? | | Unit : dB/div 9.49
| =xx.x [ = xx.Xx 0.1t010.0
Ref Level RLV | RLV? I A, B,A&B : dBm (unit) | 9.70
| = £xx.X | = £xx.X 1=+30t0—90
A-B, B-A, normalize:
dB (unit)
1=+100to-100
Linear LLV I LLvV? || 1:1pWtolW (level) | 9.47
11to 200 %
When unit is omitted :
mw, %
Opt Att ATTs ATT? S 9.8
s = ON, OFF s = ON, OFF
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MS9710C Device Message List (2/13)

Device message

ftem Command | rdd@ést | Response Remarks
Resolu Res RESn RES? | n n : Resolution (nm) 9.69
-tion n: Vaueshown n = 0.05,0.07,0.1,
on theright 0.2,05,1
Actual Res | ARESs ARES? | s 9.7
Off/On s = ON, OFF s = ON, OFF
Actual Res ARED? | A\ A\ (nm) 9.6
Value AN = XXXX
VBW VBW s VBW? | s s : VBW vaue 9.91
S : Resolution S = 1MHz,
(nm) 100 kHz, When unit is omitted :
10kHz, 1kHz, | 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 = 2 to 1000,
OFF OFF
Smooth SMT n SMT? | n n : Number of points 9.72
n: Vaueshown n=35709,
on theright 11, OFF
Sampling Points MPT n MPT? | n n : Number of points 9.58
n: Vaueshown n=>51, 101, 251,
on the right 501, 1001,
2001, 5001
Peak Serch PKSs 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 DPSs 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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MS9710C Device Message List (3/13)

Device message
Item Data Remarks
Command reguest Response
Anaysis | Envelope ANA ENV, r ANA? | ENV,r r . Cutlevel (dB) 9.2
r =0.1t020.0 r =0.1t020.0
RMS ANA RMS, 1, k ANA? | RMS, 1, k r . Slicelevel (dB)
r =0.1t030.0 r =0.1t030.0 k : Constant of ko
k=1,22353 k=1,22353
ndB-Loss ANA ndB, r ANA? | NDB,r r : Attenuation (dB)
r =0.1to50.0 r =0.1to50.0
Threshold ANATHR, r ANA? | THR,r r . Cutlevel (dB)
r =0.1to050.0 r =0.1t050.0
SMSR ANA SMSR, s ANA? | SMSR,s
s = 2NDPEAK s = 2NDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
Spectrum ANA PWR ANA? | PWR
Power
Analysis ANA OFF ANA? | OFF
Off
Anaysis | Envelope ANAR? | AC, AN 9.3
Result Threshold A C =XXXX.XXX | A c (hm) or (THZ)
RMS AN = XXXXXX AN (nm) or (THZ)
ndB-Loss ANAR? | Ac,AA,n
A C =XXXX.XXX | A c (hm) or (THZ)
AN = XXXXXX A (nm) or (THz)
n: Integer n : Number of axial modes
SMSR ANAR? | AA Al
AN = XXXXXX AN (nm) or (THz)
Al =xxxx (dB) | Al (dB)
Spectrum ANAR? | p,AcC
Power p = XX.XX P: Power (dBm)
A C =XXXX.XXX | A c (hm) or (THZ)
Memory Select MSL s MSL? | s 9.59
s=A,B s=A,B
Trace Select TSLs TSL? | s 9.89
s=A,B,AB, s=A,B,AB,
A B,B A A B,B A

3-10
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MS9710C Device Message List (4/13)

Device message

ftem Command | rdd@ést | Response Remarks
Save/ Format FMT 9.41
Recall | File Delete | DEL n . Filename 9.23
n: Filename
File Option | FOPT a, b, ¢ FOPT? | a b, c 9.42
a= NONE a= NONE . Optionfile
= BMP = BMP specification
= TXT =TXT
= BMP&TXT = BMP&TXT
b = NUMBER b=NUMBER . File specification
= NAME = NAME method
c=144M c=144M : FDD mode
=12M =12M : Omissible
Save SAV n : File name 9.71
n: Filename
Recall RCL n : File name 9.68
n: Filename
Graph Normal DMD NRM DMD? | NRM 9.26
3D DMD 3, m, n DMD? | 3,m,n m: Type
m,n: m=123 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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MS9710C Device Message List (5/13)

Device message

ftem Command | rdd@ést | Response Remarks
Applica | DFB-LD APDFB, s, n AP? DFB, s, n 94
-tion s = 2NDPEAK s = 2NDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
n=1to50 n=1to50 n: nof "ndB Width"
FP-LD APFP, n AP? FR 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=-10.00to p: Cdlibration value
+10.00 +10.00 (dB) of total power
PMD APPMD, n AP? PMD, n,m n : Mode coupling factor
n=0.01to01.00 n=0.01t01.00 | AUTO/MANUAL mode
m=0:AUTO,
1: MANUAL
Opt Amp APAMP AP? AMP O.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
ResCa n= AMP, m=0: RES
0: RESCAL CAL calibration
INITIAL complete
1: RESCAL 1: Insufficient
optical level
2 Other faults

3-12
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MS9710C Device Message List (6/13)

Device message

Function Daia Remarks
Command request Response
Applica | O.Amp APAMP, PRM, AP? | AMP, PRM, 9.4
-tion Parameter ab,cde AMP, ab,cde
f,g,hi,j,k PRM f,o,hi,],k
a=0:SASE, 1: Tota a: NF Calculation
b =0: SpectDiv Off, 1: On | b: NF Measurement method
2 : PlznNull Method
3 : Pulse Method
4 : WDM Measure
c=0: Gauss, 1: Mean c : Fitting Method
d: Fit Span d : Fitting Span : 0.10 to 100.00 nm
e: Mask Span e : Masked Span : 0.10to 100.00 nm
f : PinLoss f :PinLoss :—10.00 to 10.00 dB
g: Pout Loss g : Pout Loss : —10.00 to 10.00 dB
h: NFCad h: NFCd : 0.100 to 10.000
i : O.BPFLCA i : O.BPF Level Cal : 0.00to 30.00 dB
j . O.BPFBW j : O.BPFBW :0.01t0999.99 nm
k: Pol Loss k : Pol Loss : —10.00 to 10.00 dB

Pout - Pase | APAMP, ASE

Off AP OFF AP? OFF

WDM APWDM AP? APWDM,m Display Modeis previ-

m="MPK", ous condition, MPK,
"SNR", SNR, REL mean Multi
"REL" Peak, SNR, and Relative
displays, respectively.

WDM APWDM, SLV,s | AP?WDM, | APWDM, SLV,s | Sissplicelevel.

S. Level s=1t050 SLv s=1t050

WDM APWDM, MPK | AP?WDM, | (AP, WDM, In this case only, same

Multi Peak MPK MPK) result at AP?

WDM SNR APWDM, AP?WDM, | APWDM, d isthe Dip detection direc-
SNR,d, A\, S SNR SNR, d, A A tion, A A isthe detection
d="HIGHER", d="HIGHER", position in 0.01 nm steps;

"LEFT", "LEFT", at A\ = OFF or O, detects
"RIGHT" "RIGHT" dipin direction set at d.
=AVERAGE = AVERAGE
AN=001to AN =0.01to sis ON/OFF of normaliz-
20.00, "OFF" 20.00, "OFF" | ing noise with the effec-
s =ON s = ON tive resolution.
= OFF OFF
WDM APWDM, REL,r | AP?WDM, | APWDM, REL, r | risthereference peak
Relative r=1to50 REL r=1to50 number
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MS9710C Device Message List (7/13)

. Device message
Function Data Remarks
Command request Response
Applica | WDM Table | APWDM, AP? WDM, TBL,d | disthe Dip detection 9.4
tion TBL, d, A\, s WDM, AN s direction.

d = HIGHER TBL s = HIGHER A isthe detection posi-
= LEFT = LEFT tionin 0.01 nm steps; at
= RIGHT = RIGHT AN = OFF or 0, detects
= AVERAGE = AVERAGE | Dip inthe specified

AA=0.01to AN =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 Pesk | APWDM, PKT,t [AP? WDM, PKT, t
Type t = PEAK WDM, t =PEAK
= THRESHOLD |PKT =THRESHOLD
WDM APWDM, AP? WDM, TCL, u u: Cut level (dB)
Threshold TCL,u WDM, u =0.1t050.0
Cue Level u=01t0500 |[TCL SMSR, BW ndb,
Applica | DFB-LD APR? Ap.Lp Asm, Wavelength 9.5
-tion L sm, MOFS, FEREE KEX M
Result STBW, CNTOFS | Level
FWHM, A m, ** %% dBm (dB)
FP-LD APR? Ap,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, A1t A last, multipeaks
PMD APR? | PK count At (f9)
Two digits below deci-
G, NF, A sig, mal point
O.AMP APR? Lase, RES NF:** ** dB
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MS9710C Device Message List (8/13)

Device message

Function Command re%%tgst Response Remarks
Applica | WDM APR? [n,AL1 L1 A2, nisthe number of peaks, 95
-tion (analysis | L2... A x isthe wavelength of peak
Result results- X,
link Lx isthe level of peak x.
obtained) When thereis no peak,
n=0.
n,A 1, L1, S1, d1, | nisthe number of pesks,
A2,L2, 82, d2... |\xisthewavelength of peak x,
Lx isthelevel of peak x,
dx ="LEFT", Sxisthe SNR value for peak X,
"RIGHT" dx indicates whether the dip
of peak x isleft or right.
n,Rn, A 1, SP1, |nisthenumber of peaks,
RA1,L1, RL1 A |Rnisthereference pesk
2,SP2, R A 2, L2, | number,
RL2... A x isthe wavelength,
SPx isthe spacing of peak X,
RAx isthe relative wavelength
of peak X,
Lx isthe level of peak X,
RLx isrelative level of peak x.
When thereis no peak,
n=0.
n, A1, f1, L1, S1, | nisthe number of peaks, Ax
di, SP1, SPf1, A |isthewavelength of the peak
2,f2,L2,S2,d2, |x,fxisthefrequency of the
SP2, SPf2... peak X, Lx isthe wavelength

of the peak x, Sxisthe SNR
value for the peak x, dx isthe
spacing of the peak x, and
Spfx is the spacing frequency
of the peak x.
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MS9710C 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=0to50 peaks
Result WDM APR? | WDM, MPK, A, | Findsthe wavelength
Multi Peak WDM, | L and level of peak x.
MPK, X | A = XXXX.XXX, When thereis no data
x=11050 | L = XXXXX.XX for peak number X,
A =-1andL =-999.99
WDM APR? | WDM, SNR, A, | Peak No. x
SNR WDM, | L,Sd A iswavelength,
SNR, X | A = XXXX.XXX, Lislevel,
X=1t050 | L = XXXXX.XX, SisSNR, and
S = XXX.XX, disDip level detection
d="LEFT", direction.
"RIGHT", ERR is displayed when
"ERR" there is no peak.
When thereis no data
for peak number X,
A =-1andL =-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, | SPRRA,L,RL SPis spacing,
REL, x A iswavelength,
x=1to 50 R A isrelative wave-
length,
Lisleve,
RL isrelative level.
When thereis no data
for peak number X,
A =-1and L =-999.99
WDM Table APR? | WDM, TBL, A, | f of Peak No.x isfre-
WDM, | f,L, S d, SP, quency. SPf isspacing
TBL,x | SPf frequency. Othersare
f = XXX XXXX the same as SNR.
SPf = xxx.x funitis(THz).
SPf unit is (GHZz).
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Device message

Function Command re%%tgst Response Remarks
Measure | D.range DRGs DRG? | s 9.31
Mode Normal/ s = NORMAL s = NORMAL
High = HIGH = HIGH
Interval ITM s ITM? | s s: Time 9.45
Time s =0to 99MIN s =0t099MIN | When omitted : sec
0to 99SEC 0to 99SEC
Moduration | MDM s MDM? | s 9.51
Mode s = NORMAL s = NORMAL Normal
= TRIGGER = TRIGGER EXT trigger
TLS External TDL n TDL? | n n: Time (ms) 9.80
Tracking | Trigger n = 0 to 5000000 n = 0to 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: Cdlibration
0: Stop finished,
calibration, 1: Cdibrating,
1: Célibrate 2: Cdlibration
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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MS9710C Device Message List (11/13)

Device message
Iltem Data Remarks
Command request Response
Calibra- | WI-Offset WOFSnN WOFS? | n 9.9
tion n = *£XX.X Offset wavelength (nm)
WI- WCAL n WCAL? | m W-CALLEXT.LIGHT 9.92
Calibration | n=0: W-CAL m = 0: Calibration
INITIAL complete W-CALZ,REFLIGHT
1. W-CAL1 1: During
2: W-CAL2 calibration
3: Forced end 2: Insufficient
optical level
3: Other favlts
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 LOFSn LOFS? | n n: Offset value (dB) 9.48
n= =XXXX n = £XX.X X -30to +30
Res Cal RCALN RCAL? | m 9.66
n=0: INITIAL m = 0: Initia
= 1. EXCUTE 1: Ended nomally
2: Excuting
3: Ended
abnormally
Condi- Save CSAV n n: Save memory No. 9.17
tion n=1to5
Recall CRCLn yy, mm, dd n: Recal memory No. | 9.16
n=0to5 0: Init
Time& | Date DATE yy, mm, DATE? | hh, mi yy: 00to 99 9.18
Date dd s mm: 01 to 12
Set Time TIME hh, mi TIME? | s = ON, OFF dd: 0lto31 9.83
Time& Date | TDSPs TDSP? | R,G,B hh: 00to 23 9.81
On/Off s= ON, OFF mi: 00to 59
Display Color LCDPR,G,B LCD?P | n P: Screen No. (0to 10) 9.46
n=1t020,0 RGB: 0to 7
Auto Backlight BKLn BKL? |s n:  Time (min) until 9.12
n= 1t020,0 s = ON, OFF light isturned off
Buzzer BUZ s BUZ? 9.13
s= ON, OFF
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Device message

ftem Command | rdd@ést | Response Remarks
Marker | Trace Marker | TMK A TMK? | A, A Wavelength (nm) or | 9.87
A = XXXXXXXX A = XOXXXXX (TH2)
A = xxxx (dBm,dB)| | : Level
= Four signifi cant dBm, dB, *W, %
digits (*W, %)
AMarker DMK A DMK? | AA Al AM : Differencein 9.27
A = XXXXXXXX DA = XXXXXXXX wavelength (nm)
Al = xx.xx (dB) or (THz)
= XXX XXX Al : Differencein level
Log dB, no linear unit
WI Marker A | MKA A MKA? | A A Wavelength (nm) or 9.52
B| MKBA MKB? | A (THz) 9.53
A = XXXX.XXXX A = XXXX.XXXX
Lvl Marker C | MKCI MKC? | | |: Leve 9.54
D| MKDI MKD? | | dBm, dB, *W, % 9.55
| : Valueshown | = xx.xxx (dBm, dB)
on theright = 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 =IN ZOOM | s =IN
= OUT = OouUT
Zone Marker | ZMK ERS
Erase
Sweep Single SS 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
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Device message

ftem Command red st Response Remarks
Peak - Center PKC 9.62
TMkr - Center T™C 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 (mwW) | 9.29
DQB?(memory B) | X.XXXXE +x 9.30
Binary DBA?(memory A) | LOG: 2bytes/1data | LOG: x0.01 (dBm) 9.19
DBB?(memory B) | Linear: 4 bytes1data| Linear: x0.0001 (mw) | 9.20
Data DCA?(memoryA) | AL A, 2,n A1, A2: Unit (mn) 9.21
Condition DCB?(memory B) | AL = XXXX.XX A1l Start wavelength | 9.22
A2 = XXXX.XX A2: Stop wavelength
n =251t05001| n: Measuring point
M easurement 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 1 =CR, LK EQI
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 ESEln ESE1? n n: Register value | 9.34
Event Status ESE2n ESE2? n 0to 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. Atlevel 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 ........c............ 4-6
4.3 Initialization of Devices by [(RST Command.. 4-8 4
4.4 Device States at Power-on .........cccccceeeernnnee 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 Businitiaization ed to the bus are initialized by an IFC | tion at level 1 must be performed
message from a controller. before initialization a 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. Thisini-| withother levels. However, ini-
Message exchange o . e
2 initialization tialization can be ferformed either for all | tialization at level 2 must be per- 4
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. >
Only the specified devices on the GPIB | This level may be combined with <
L are initialized to the known states with an | other levels. However, initializa- %
3 Deviceinitialization ) . i
[RST command irrespective of the past | tion at level 3 must be performed n
use state. after initialization at levels 1and 3. | .8
c

When controlled from a controller via the RS-232C interface port, the MS9710C
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 MS9710C 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.
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IFC @

4.1

4-4

Format

Initialization of Bus by IFC Statement

IFCA@select-code

Application example

Explanation

IFC @1

This function can be used when the MS9710C 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 10Qus (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 witl' in the following table are initialized. The function
marked withA is initialized partially.

No Function Symbol Initialization by IFC
1 Source handshake SH v
2 Acceptor handshake AH v
3 Talker or extended talker TorTE v
4 Listener or extended listener LorlLT v
5 Service request SR A
6 Remote/local RL
7 Parallel/poll PP
8 Device clear DC
9 Device trigger DT
10 | Controller C v

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) withinus00

(2) Controller:

If the controller is not active (SACS: System control Active State), it enters
the idle state “CIDS” (Controller IDle State) within 106.

(3) Return of control right:

If the system controller (the first device on the GPIB which is used
controller) has granted the control right to another device when IFG
executed, the control right is returned to the system controller. Generally,
pressing the [RESET] key on the system controller allows an IFC mess@e
to be output from the system controller. b=

(4) Devices issuing service request:

tial Sett

The state in which an SRQ message is issued by a device (the SRQ line Eset
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.

(5) 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

] Format

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

m  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)

m  Explanation
This function can be used when the MS9710C 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.

m  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.

m  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.

m [|tems 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) Device commands including [RST:

All commands interfering with execution of these commands are cleared.

(4) Paired parameter/program message:
All commands and queries whose execution has been suspended due to
paired parameters are discarded.

(5) [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.

([l =" section 7)
(6) COPC? 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)

(7) Automatic system configuration:
CADD and[DFL common commands are invalidated. (The MS9710C does
not support these commands.)

(8) 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.

(1) Changing the current device settings and stored data

(2) Interrupting front panel I1/0

(3) Changing status bits other than the MAV bit when clearing the output queue
(4) Affecting or interrupting the device operation currently being performed

m  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)
DCL @ sdlect-code UNL, DCL
DCL @ device- UNL, LISTEN address,
number [secondary-address], SDC

Statement
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[RST

4.3 Initialization of Devices by [RST Command

] Format

[RST

m  Application example
WRITE @103:"[RST"
Only the device at address 3 is initialized at level 3.

m  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 command$,R8d command is used to re-
produce a known state of a device. Completion of device operation is invalidated
like level 2.

m  Specification of device number in WRITE @ statement
The device at the specified address is initialized at level 3.
m |tems 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. [ = 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.
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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

© N o s~ DR
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Section 4 Initial Setting

Table 4-1 lists MS9710C-dependent initial settings.
The “Set condition” column lists device’s initial states set by 8T command. In the “Battery backup” column,
items battery-backed-up after power-off are marked With

Table 4-1 MS9710C-dependent initial settings (1/3)

Item group Item Set condition Battery backup

Wavelength Center 1350 nm v
Span 500 nm v

Start 1100 nm v

Stop 1600 nm v

Mkr Value Wi v

Valuein Air v

Level Scale Scale Log v
Log/div 10 dB/div v

Reference Level +20dBm v

Linear Level 100 mw v

Att On/Off Off v

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

Point Avg Off v

Sweep Avg Off v

Smooth Off v

Sampling Points 501 Vv

Act Res Off v

Peak/Dip Search Status Off v
Anadysis Status Off v
Threshold CutLvl: 3dB v

ndB Lossnd B:3dB v

SMSR Side Mode: 2nd Peak v

Envelope CutLvl: 3dB v

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

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

FDD Mode: 1.44 M v

Graph Status Normal v
3D Type: 1, Angle: 45 deg v
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4.3 Initialization of Devices by [RST Command

Table 4-1 MS9710C-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: 3dB

LED

ndB Width: 3 dB
Power Cal: 0 dB

PMD

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

O.Amp

NF Select: SASE
Spect Div: On

ASE Fitting: Gauss Fit
Fitting Span: 5 nm
Masked Span: 2 nm
PinLoss. 0 dB

Pout Loss: 0 dB
NFCal: 1

O.BPF LvI Cal: 0dB
O.BPFBW: 3nm
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

<L <L L L <

Measure Mode

D.range

Normal

Peak Hold

Off
Gate Time: 1 msec

Ext Trigger

Off
Delay Time: O psec

Interval Time

Osec

TLSTracking

Off

S RS SRS S N N

Power Monitor

Off
Wavelength: 1550 nm

Title

CaL

WI Offset
Level Offset

0nm
0dB

Others

Printer Prmtr

Device Type: Int
Device Address: 17

Back Light

On
Time: 10 min

<L L L <

4-11




Section 4 Initial Setting

Table 4-1 MS9710C-dependent initial settings (3/3)

Iltem 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
e Output queue

When the power is turned on.

1)
)
®3)
(4)
(®)

(6)

The MS9710C 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 MS9710C does not suppoffRSC 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.

» Syntax analysis
part

pon Odcas » Execution pon Odcas

pon

dcas

CLS

RST

Clear Reset
control part

¢ Response
generation part

~

Operation Operation

Complete
0oQIS

Query

Complete

[
A
'

Command

Idle State,
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Section 4 Initial Setting

m Items not changes at power-on
(1) Address
(2) Associated calibration data

(3) Data and states that change with the responses to the following common
guery commands

(ODN? (=" Section 7)

[OPT? (=" section 7)

[(PSC? (Not supported by the MS9710C)
PUD? (Not supported by the MS9710C)
[(RDT? (Not supported by the MS9710C)

m Items related to power-on status clear (PSC) flag
When the PSC flag is false, the service request enable reg[@ Sec-
tion 8.3), standard event status enable regi@ Section 8.4), and paral-
lel poll enable register are not affected.
When the PSC flag is true or thPSC command has not been executed, the
above registers are not cleared.
([T The PSC command is not supported by the MS9710C)

m Items that change at power-on
(1) Current device function test
(2) Status information
(3) [BAV/[RCLregister (Not supported by the MS9710C)

(4) Macro definition made with @DT command
(Not supported by the MS9710C)

(5) Macro definition made with BDMC command
(Not supported by the MS9710C)

(6) Macro definition made with arEMC command
(Not supported by the MS9710C)

(7) Address received with[@CB command (Not supported by the MS9710C)
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Section 5 Listner 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 Summary of Listener Input Program Message

Syntactical Notation ...........ccccoevceieiiiiiieeenns 5-3
5.1.1 Separator, terminator, and
space before header .............ccccoenee. 5-3
5.1.2 General format of program command
MESSAJE ....ovvvvriiriiiiieiie e 5-5
5.1.3 General format of query message ...... 5-7
5.2 Program Message Functional Elements........ 5-8
5.2.1 <TERMINATED PROGRAM
MESSAGE> ......cooovviiiiieiiie e 5-8 5
5.2.2 <PROGRAM MESSAGE
TERMINATOR> ..., 5-9
5.2.3 <white Space> .......ccccocceiiiiiriieninnene 5-11 j2)
5.2.4 <PROGRAM MESSAGE>..........cc...... 5-11 g
5.25 <PROGRAM MESSAGE UNIT B
SEPARATORS ... 5-12 o
5.2.6 <PROGRAM MESSAGE UNIT> ........ 5-12 8_
5.2.7 <COMMAND MESSAGE UNIT>/ =
<QUERY MESSAGE UNIT> .............. 5-13 g)
5.2.8 <COMMAND PROGRAM HEADER>.. 5-14 ‘@
5.2.9 <QUERY PROGRAM HEADER->....... 5-17 —
5.2.10 <PROGRAM HEADER
SEPARATOR> ....ciiiiiiiiiieieieciieeias 5-19
5.2.11 <PROGRAM DATA SEPARATOR>... 5-19
5.3 Program Data Format .............ccccvvveiieenenneennn, 5-20

5.3.1 <CHARACTER PROGRAM DATA>... 5-21
5.3.2 <DECIMAL NUMERIC PROGRAM

DATA> ... 5-22
5.3.3 <SUFFIX PROGRAM DATA> ............ 5-26
5.3.4 <NON-DECIMAL NUMERIC

PROGRAM DATA> ... 5-29
5.3.5 <STRING PROGRAM DATA> ........... 5-30
5.3.6 <ARBITRARY BLOCK PROGRAM

DATA> ..., 5-31

5.3.7 <EXPRESSION PROGRAM DATA>.. 5-35



Section 5 Listner 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 R

r N
specification <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>

Address15 p A ./ A NP,
Listener
(device)

Talker

WRITE @198: " LOG 1@ ; RLV 20 " <NL>
(controller)

AN

RLV -20

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

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

<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT> sp <NL>

LOG 19 RLV —20

<PROGRAM HEADER SEPARATOR> <PROGRAM HEADER SEPARATOR>
sp sp

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

LOG 10 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.
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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[@( 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 ugiagp or more spaces and a semicolon.

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

S

<PROGRAM <PROGRAM

<white space> m
i MESSAGE UNIT> j I P j U I MESSAGE UNIT> f

2

©

€

S

o

<Example 2> One space + Semicolon I:'_‘,
>

LOGA10A :RLVA-20 LOG 10 ;RLV -20: Set the log scale to 10 dB/div and the reference level to —@0

dBm. —

()

=

0

(2) PROGRAM DATA SEPARATOR 3

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

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

> <PROGRAM DATA> [—*

— <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.
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(3) PROGRAM HEADER SEPARATOR
Separate a program header and program data oiséhgpace and zero or more spaces.

<Example 1> General format of simple command program header

<PROGRAM HEADER> <white space> < <white space> 7 <PROGRAM DATA>

<Example 2> One space

LLV A10mW

(4) PROGRAM MESSAGE TERMINATOR

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

<General format>

<white space>

OT <PROGRAM MESSAGE> j

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

<General format>

m <PROGRAM HEADER> <PROGRAM HEADER SEPARATOR>

<Example> One space before second program header RLV

LOG A10 ;ARLV A-20  Setthe 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

S

O—— <HR> @ NR1 "
1 i g

. =

S

o

NR1: Integer L‘I__,

)

<Example> %
AVT A 500 Set the point average count to 500. o

s

2

-l

(3) Message with real number

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)

N I@ (

character j

<Example>
DMD A NRM Set the measurement mode to NORMAL.
MSL A A Select memory A.



Section 5 Listner Input Formats

(5) Message with multiple pieces of program data (first: NR1)

O— <HR> I @ NR1 or NR2 @ 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

‘ <inserted"> :

O—— <HR>

non single

quote char

<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."
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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 4@* NR2 >

<Example>

LCD?A1 Inquire about the display color of display screen No.1.



Section 5 Listner Input Formats

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>
Refer to 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 , A N A N
Listener \j WRITE @128 . " CNT 1305.8_; SPN 1000 " <NL> Talker

Functional elements
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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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Section 5 Listner Input Formats

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 —

AN J AN J
Y

Y
Binary data string Terminator

EOI
EOI signal

The CR code is used to return the printing position to the first character
position on the same line; however, most listeners ignore it. Some prod-
ucts available on the market uses CR-LF code, so most controllers are
so designed that CR and LF codes are issued in succession.

@—»
(D

Note:
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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.

524 <PROGRAM MESSAGE>
<PROGRAM MESSAGE> is defined as follows.

<PROGRAM MESSAGE
UNIT SEPARATOR>
Refer to 5.2.5

<PROGRAM MESSAGE UNIT>

I Refer to 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 pm
CNT 1305.8

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

<PROGRAM MESSAGE>

A
r N\

CNT 1305.8 ; SPN 1009

<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT>
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525 <PROGRAM MESSAGE UNIT SEPARATOR>
<PROGRAM MESSAGE UNIT SEPARATOR> is defined as follows.

<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.)

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

<COMMAND MESSAGE UNIT>

f Refer to 5.2.7 1
L <QUERY MESSAGE UNIT> j

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

<PROGRAM
DATA SEPARATOR>
Referto 5.2.11

<COMMAND
PROGRAM HEADER>
Refer to 5.2.8

<PROGRAM
HEADER SEPARATOR>
Refer to 5.2.10

<PROGRAM DATA> [——*>

<PROGRAM DATA>

—
XXX? @, -100D

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

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

<PROGRAM
DATA SEPARATOR>
Referto 5.2.11

<QUERY
PROGRAM HEADER>
Refer to 5.2.9

<PROGRAM
HEADER SEPARATOR>
Refer to 5.2.10

<PROGRAM DATA> [——*>

<PROGRAM DATA>

M
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>

<COMMAND PROGRAM HEADER> is defined below.
Each header can be followed by <white space>.

1

<white space>

Refer t0 5.2.3

J

<simple command
program header>
Refer to (1)

<compound command
program header>
Refer to (2)

<common command

program header>

Refer to (3)

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

<program mnemonic>
Refer to (4)

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

(

()
N

= J

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

—@—

<program mnemonic>

Refer to (4)

<program mnemonic>

Refer to (4)

<program mnemonic>

Refer to (4)

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

<upper/lower

case alpha>

<upper/lower

case alpha>

5-14
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5.2 Program Message Functional Elements

<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.

<program mnemonic>

<upper/lower case alpha>

<digit>

O

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 to 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 5A 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).

An ASCII code byte, i.e., ASCII code byte 5F (decimal value 95 = underline).

<simple command program header>

The above rules for <program mnemonic> applies. For example, the MS9710C
uses “SSI” as a mnemonic indicating “sweep.” Itis 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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m  <compound command program header>

e Function

e <Example 1>

e <Example 2>

e <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 MS9710C 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 MS9710C to use all device commands of another model (e.g., model
MSXXXX), the compound program header would be
[MSXXXX

To allow the MS9710C 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

m  <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 commarRST 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.

- <simple query
<white space>

- rogram header> [\
Referto 5.2.3 Preg
Refer to (1)

<compound query

program header>
Refer to (2)

<common query

program header>

Refer to (3)

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

.| <program mnemonic>
Refer to (4) 0of 5.2.8

£ %) .
N

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

<program mnemonic> <program mnemonic>

Refer to (4) of 5.2.8 Refer to (4) of 5.2.8

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

<program mnemonic>

Refer to (4) of 5.2.8

(o)
N

()
N
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m <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.

e <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 ..., 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 MS9710C 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.

o <Example2>Reading measurementdata on 501 measuring points from memory A and printing the measurement data

Line 100:

Line 120:

5-18

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 0 to 500 are sent
to the controller, and they are read into a humeric array variable DT (K).
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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 Referto 5.2.3 j U I Referto 5.2.3 [

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>

/_j%
XXX _ @, 100D

<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 pr-ogram message formats.

The functional element <PROGRAM DATA> is used to transfer various types of parameters related to the program
header. Program data types are shown below. The MS9710C accepts the program data shown in the hollow squares
surrounded by a shade. For the program data not supported by the MS9710C, read this section just for reference.

<CHARACTER
PROGRAM DATA>

<DECIMAL NUMERIC
PROGRAM DATA>

<SUFFIX
PROGRAM DATA>
Refer to 5.3.3

Refer to 5.3.2

<NON-DECIMAL
NUMERIC
PROGRAM DATA>

<STRING
PROGRAM DATA>

<ARBITRARY
BLOCK
PROGRAM DATA>

<EXPRESSION
PROGRAM DATA>
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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

<upper/lower

case alpha>

case alpha>

e <upper/lower case alpha>

e <digit>

e ()

()
\Z/

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.

<digit>

One of ASCII code bytes 41 to 5A 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 5F (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.

I <mantissa> I > <white space> j I > <exponent> 7—‘

<mantissa> is defined as follows.

<optional

<digit>

digits>

L [ - <optional
<digit>
digits>
‘/-\ <white

Ele <digit>
U I space>

<exponenet> is defined as follows.

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

[ <white space ] diai
+ <digit>

character>

I]g For <white space>, see Section 5.2.3. For <digit>, see Section5.3.1.
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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.

e 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.

e 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> > 7—‘

I space>
e 0 (s) may be added at the beginning. - 005, + 000045
e A space (+ or =) must not be inserted between a sign and a numeric. +5, +A5 (X)
e Spaces may be added after a numeric. - + BAAA
e The + sign may be omitted. - +5 5
e 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).

~gg—— (Integer part) - - - — (Decimal part) =
Decimal point

<digit>

<white space

character>

<digit>

/ /
/

/
‘~-The decimal point

cannot be omitted.

/ /
‘==The numeric in the integer !==The numeric in the decimal

part may be omitted. part may be omitted.

e An integer representation is applied to the integer part.

e A space must not be inserted between a numeric and a decimal point. +753A.123 )
e Spaces may be added after the numeric in the decimal part. - + 753.123AAAA
e The decimal point need not follow a numeric. - .05

e A sign may be written before a decimal point. - +.05, -.05

e A numeric may end with a decimal point. - 12.
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(3) Floating-point NR3 transfer

A decimal numeric having an exponent, i.e., a real number (NR3) represented in floating-point notation, is
transferred. The syntactical chart consists of a mantissa part and an exponent part. The exponent part is
represented in integer and floating-point notation to indicate precision of the numeric. The exponent part
begins with E. On the right of E is a number to the power of 10.

-t (Mantissa part) o

<digit> O <digit>
[ <white space ]
To e
‘ character> [
<digit> O <digit>
-~ (Exponent part) o

/E;\ [ <white space g
. > e > <digit>
U I character>

E indicates power of 10. It indicates the beginning of the exponent part.

e E may be either an uppercase or lowercase character. - 1.234E + 12, 1.234e + 12
e A space may be written before or after E/e. > 1.234AEA + 12

e If the sign is +, it may be omitted in mantissa and exponent parts. + 1.234E + 4, 1.234E4

e The numeric in the exponent part cannot be omitted. - —-1E2, -E2%), —E2§)
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5.3.3 <SUFFIX PROGRAM DATA>

<SUFFIX PROGRAM DATA> follows <DECIMAL NUMERIC PROGRAM DATA> (integer NR1, fixed-point
NRZ2, or floating-point NR3). The NR1, NR2, and NR3 may be followed by a suffix.

NR1
<SUFFIX
NR2 PROGRAM
‘ DATA>
NR3

~ NR field >

A suffix is added at the end of decimal numeric program data only when the data requires a unit of measure. Itis a
combination of a suffix unit and a suffix multiplier. The syntactical chart is shown below. Bold-line routes are used
frequently.

<suffix <suffix

<digit>

mult> unit>

i

<white

space>
<suffix

) <digit>
unit>

e A suffix multiplier is represented by an uppercase or lowercase character.
For example, 1E3 Hz is represented by 1 kHz assuming 1E3 = k.

e A suffix unit is represented by an uppercase or lowercase character.

e Placing E at the beginning of <SUFFIX PROGRAM DATA> is prohibited because it may be confused with the
E used for floating-point decimal numerics.
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Suffix multipliers and units are listed in the table below.
(1) Suffix multipliers

Table 5-1 Suffix multipliers

Multiplier Mnemonic Name
1E18 EX EXA
1E15 PE PETA
1E12 T TERA
1E9 G GIGA
1E6 MA (NOTE) MEGA
1E3 K KILO
1E-3 M (NOTE) MILLI
1E-6 U MICRO
1E-9 N NANO
1E-12 P PICO
1E-15 F FEMTO
1E-18 A ATTO
Note:
According to convention, Hz to the sixth power of 10 is MHz (mega-
hertz) and OHM to the six power of 10 is MOHM (megaohm). These
are not listed in the above table, but they are listed in Table 5-2, “Suffix
units.”
(2) Relative units (dB)
o Decibel relative to UV .ooovveeeeiiiiiiee e, DBUV
o Decibel relative to UW ......oooiiiiiiiiiieeee DBUW
e Decibel relative to 1 MW ......oocviiiiiiiiiiieieeeee DBMW
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(3) Suffix units

Table 5-2  Suffix units

Recommended Quasi recommended
Item ) . i . Name
mnemonic of unit mnemonic of unit
Current A Ampere
Atmospheric pressure ATM Atmosphere
Charge C Coulomb
Luminance CD Candela
Decibel DB Decibel
Power DBM Decibel milliwatt
Capacitance F Farad
Mass G Gram
Inductance H Henry
Frequency (hertz) HZ Hertz
Mercury column INHG Inches of mercury
Joule J Joule
Temperature K Degree Kelvin
CEL Degree Celsius
FAR Degree Fahrenheit
Volume L Liter
Luminance LM Lumen
Luminance LX Lux
Length (meter) M Meter
FT Feet
IN Inch
Frequency (1E3 Hz) MHZ Megahertz
Resistance MOHM Megaohm
Force N Newton
Resistance OHM Ohm
Pressure PAL Pascal
Ratio (percent) PCT Percent
Angle (radian) RAD Radian
Angle (degree) DEG Degree
MNT Minute (of arc)
Time (second) S SEC Second
Conductance SIE Siemens
Automatic speed T Teda
Pressure TORR Torr
Voltage \% Volt
Power (watt) W Watt
Speed/hour wWB Weber
Luminance LM Lumen
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5.3.4 <NON-DECIMAL NUMERIC PROGRAM DATA>

<NON-DECIMAL NUMERIC PROGRAM DATA> is program data used to transfer decimal, octal, and binary
numeric data as non-decimal numeric values. Non-decimal data always begins with #. It is defined as shown in the
coding syntactical chart below.

When an unspecified character string is sent, a command error occurs.

The character string following #H or #h is
accepted by the device as a hexadecimal
number.

The character strings in parentheses are
decimal numbers.

5

Hih clc #Habc1230 (11,256,099D)
N #hAbC123
@ #H2DC3 (11,715D)
#h2dc3
#H8301 (33,537D)
#h8301

{
\

<digit>

The character string following #Q or #q is
accepted by the device as an octal number.

#Q37 (31D)
Qlq >
#q37
#Q26703 (11,715D)
#026703

The character string following #B or #b is
accepted by the device as a binary number.
#B101010111100000100100011  (11,256,099D)
#b0010110111000011 (11,715D)

L PRLRPPPS
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5.3.5 <STRING PROGRAM DATA>

<STRING PROGRAM DATA> is program data consisting of only character strings. All ASCII 7-bit codes can be
used. When a character string includes single or double quotation marks, two identical quotation marks must be
written in succession per quotation mark.

j O <inserted>

I <non-single

quote char>

()
N

<inserted">

I <non-double

quote char>

()
_/

e A character string must be enclosed with single or double quotation marks irrespective of whether the character
string contains any quotation mark. For example,

It's a nice day. - "It's a nice day."
- ‘It 's a nice day.'

e When a character string is enclosed with single quotation marks, each single quotation mark contained in the
character string must be doubled. Other characters, including double quotation marks, must be written as they
are. For example,

"I shouted™ 'Shame'. - "l shouted™ 'Shame" .

e When a character string is enclosed with double quotation marks, these double quotation marks must be
doubled. Other characters, including single quotation marks, must be written as they are. For example,

"l shouted™ 'Shame'. - ""| shouted™ 'Shame".
e <inserted "> is an single ASCII code set in ASCII code byte 27 (decimal 39 = symbol *). <inserted "> is a single

ASCII code set in ASCII code byte 22 (decimal 34 = symbol "). <non-single quote char> and <non-double
guote char> are single ASCII codes other than single and double quotation marks.
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5.3.6 <ARBITRARY BLOCK PROGRAM DATA>

<ARBITRARY BLOCK PROGRAM DATA> is non-decimal program data starting with #. Binary data is trans-
ferred directly in 1-byte (8-bit) blocks. Differences from the non-decimal numeric program data (<NON-DECI-
MAL NUMERIC PROGRAM DATA>) mentioned on Section 5.3.4 are as follows:

e Data is not limited to numeric data, but character string data and numeric data can be handled.
e The number of data bytes to be transferred can be written between # and the first data.

The non-decimal data is program data that can specify the data bytes to be transferred.

(.

j I[ » <8-bit data byte>
<8-bit data byte> ° @

<non-zero digit>

<digit>

e <digit> One of ASCII code bytes 30 to 39 (decimal values 48 to 57 = characters 0 to 9).
e <non-zero digit> One of ASCII code bytes 31 to 39 (decimal values 49 to 57 = characters 1 to 9).
e <8-bit data byte> An 8-bit byte within the range from 00 to FF (decimal values 0 to 255).

5-31



Section 5 Listner Input Formats

(1) When the number of data bytes to be transferred is known

The upper-right route in the above syntactical chart is applied.

Specify the number of <8-bit data byte> bytes to be transferred at the <digit> position, i.e., just before writing
data. Write the number of digits of the specified number of bytes between # and <non-zero digit>. For
example, to send four data bytes (DABSs), write <ARBITRARY BLOCK PROGRAM DATA> as follows:

To send four bytes, specify 4 at the <digit> position.

!

#14<DAB><DAB><DAB><DAB>

)
The number of digits of the value 4 at the <digit> position is 4. So specify 1 at the <non-zero digit>
position.

To send four bytes, specify 4 at the <digit> position. Leading Os may be specified.

!

#3004<DAB><DAB><DAB><DAB>

1
The number of digits of the value 4 at the <digit> position is 3. Specify 3 at the <non-zero digit>
position.

(2) When the number of data bytes to be transferred is unknown

The lower-right route in the syntactical chart on page 5-31 is applied. Write #0 before the first data and write
NL"END after the last data, causing exitless termination.

#0<DAB><DAB><DAB><DAB> <DAB>NL"END
If the following statements are specified for NL and “"END at the beginning of the program, then an EOI signal
(END signal) is issued along with the terminator LF when the last byte has been transferred. (See Section

5.2.2.)

e ForNL, TERM IS CHR$ (10)
e ForEND, EOI ON
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(3) Handling integer-precision binary data

Integer-precision binary data is used as <ARBITRARY BLOCK>-type transfer data, whether it is program
data or response data, and has the specifications summarized below. Negative values are processed as two’s
complements.

Number of transfer bytes 1, 2, 4, or 8 bytes
Byte transfer order Bytes are transferred sequentially, starting at the most significant byte.
LSD «eeeeee Right-justify
Signed binary code MSB - Sign bit
When the data length is shorter than the field length, pad the remaining field with MSBs.
LSD v Right-justify
Unsigned binary code MSB - Not asign bit
Pad unused high-order bits with Os.

Ranges of sighed and unsigned 1-byte (8-bit) and 2-byte (16-bit) integer data are shown below.

8-Bit Binary With Sign No Sign 16-Bit Binary With Sign No Sign
10000000 -128 128 1000000000000000 —32768 32768
10000001 =172 129 1000000000000001 -32767 32769
10000010 -126 130 1000000000000010 —32766 32770
11111101 -3 253 1111111111111101 -3 65533
11111110 -2 254 1111111111111110 -2 65534
11111111 -1 255 1111111111111111 -1 65535
00000000 0 0 0000000000000000 0 0
00000001 1 1 0000000000000001 1 1
00000010 2 2 0000000000000010 2 2
00000011 3 3 0000000000000011 3 3
01111101 125 125 0111111111111101 32765 32765
01111110 126 126 0111111111111110 32766 37266
01111111 127 127 0111111111111111 32767 32767

Internal representations of signed 1-, 2-, 3-, 4-, and 8-byte integer data are shown below. When the sign bit is
0, it indicates positive data. When a sign bit is 1, it indicates negative data.

u(_g_ (Integer part) The decimal point position is fixed at the right of the LSB hit,
S these data are aso called fixed-point binary numbers. As the
17 01 “-Decimal point decimal point position is fixed, digits below the decimal point
| 1 bytes : 2 bytes are discarded if an attempt is made to set data containing these
L%), (Integ;,r part) digits (below the decimal point), that is, integer data is set in
S : the integer part. For unsigned data, al bits are set in the
115 14 8.7 0 1 *-Decimal point integer part.
: 1bytes | 2 bytes | 3 bytes 4 bytes

0 ! ’ l

Q ! (Integ(?r part) !

:31 24523 16,15 8 : 7 0 ! £ Decimal point

I lbytes | 2bytes | 3bytes ! 4bytes | 5bytes 6 bytes 7 bytes 8 bytes

t_n. | | | | | | |

Q | ! | (Integ(:er part) ! ! !

63 56 55 48 47 40 39 3231 24 23 16 15 8 7 0

Decimal point
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(4) Floating-point binary data

Floating-point binary data, whether it is program data or response data, is used as <ARBITRARY BLOCK>-
type transfer dataOur products do not support floating-point binary data; however, general specifications are
explained below.

Floating-point binary data must consists of the following three fields:

(a) Sign field (sign bit)
(b) Exponent field (exponent bit)
(c) Mantissa field (mantissa bit)

Numeric data having a decimal point is handled here. It has two types of precision: single precision and double
precision. Field structures and transfer orders are shown below. Meanings of symbols are as follows:

S:  Sign bit

EM: Most significant exponent bit

EL: Least significant exponent bit

FM: Most significant mantissa bit

FL: Least significant mantissa bit

Precision Number of transfer bytes Field structure and transfer order
DIO line
Transfer byte
8|7|6|5|4|3|2]|1
1st byte SIEM|E|E|E|E|E|E
2nd byte ELIFM| F | F | F | F| F | F
Single 3rd byte FIF|F|F|F|F|F|F
g 4 bytes
precision 4th byte FIF|F|F|F|F|F|FL
Sign bit : 1 bit
Exponnent bit : 8 bits (+127 to —126)
Mantissa bit: 23 bits
DIO line
Transfer byte
8|7|6|5|4|3|2]|1
1st byte SIEM|E|E|E|E|E|E
2nd byte E|E|E|ELIFM| F | F | F
Double 3rdto7thbyte | F| F | F| F| F|F|F|F
- 8 bytes
precision 8th byte FIF|F|F|F|F|F|FL
Sign bit : 1 bit
Exponnent bit : 11 bits (+1023 to —1022)
Mantissa bit: 52 bits
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5.3.7 <EXPRESSION PROGRAM DATA>

The <EXPRESSION PROGRAM DATA> element sends the expression for obtaining a scalar, vector, matrix, or
string value to a device, allowing the device to calculate a value in place of the controller. Its coding syntactical

chart is as follows:

e <expression>:

@ »  <expression> 4~@——

A sequence of ASCII characters represented by ASCII code bytes 20 to 7E (deci-
mal values = 32 to 126), excluding the following six charactersin[ 1
L # ) 5 1
That is, a double quotation mark, number code (sharp), single quotation mark, left
parenthesis, right parenthesis, and semicolon are excluded.

If a+b+c is written as <expression>, then the above syntactical chart will be ex-
pressed as
(a+b+c)

To transfer this to a device, program data discussed on pages 5-20 to 5-34 can be
used with the exception of the <INDEFINITE LENGTH ARBITRARY BLOCK
PROGRAM DATA>. Upon receipt of (<expression>), the device obtains the
solution to this expression.

Note:
The MS9710C does not support the <expression> function. If calcula-
tion of an expression is required, the solution to the expression must be
obtained by the controller and the resultant numeric data must be trans-
ferred to the device as program data.
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Section 6 Talker Output Format

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 sent from a talker to a listener.

6.1 Differences in Syntax between Listener Input

Formats and Talker Output formats............... 6-3
6.2 Response Message Functional Elements ..... 6-4

6.2.1 <TERMINATED RESPONSE

MESSAGE> ......coccvviiiieeiiie e 6-4
6.2.2 <RESPONSE MESSAGE

TERMINATOR> ...ccccviiviiieiiiee e 6-5
6.2.3 <RESPONSE MESSAGE> ................ 6-6
6.2.4 <RESPONSE MESSAGE UNIT

SEPARATOR> ... 6-6
6.2.5 <RESPONSE MESSAGE UNIT>....... 6-7
6.2.6 <RESPONSE HEADER

SEPARATOR> ....cccvveviie e 6-7
6.2.7 <RESPONSE DATA SEPARATOR> .. 6-8
6.2.8 <RESPONSE HEADER> ................... 6-8
6.2.9 <RESPONSE DATA> .......ccccvevvreenn 6-10
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Section 6 Talker Output Format

Note:
In this section, CNF? and SPF? are used to explain talker output formats. The MS9710C does not support
these commands.

Typical response messages are: measurement result, setting, and status information. Response messages are classi-
fied into those with header and those without header.

The following figure shows that messages, ASCII character strings with header, are sent from a device to a control-
ler in response to a center frequency message unit CNF? and a span frequency response message unit SPF?.

<TERMINATED RESPONSE MESSAGE>
A
r N
<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>
, A NI Address 3
Listener Talker
CNF 123000000 , SPF 1000008 <NL> .
(controller) (device)
<RESPONSE MESSAGE UNIT> <RESPONSE MESSAGE UNIT SEPARATOR> <RESPONSE MESSAGE UNIT> <NL>
CNF 123000209 ) SPF 1000000
NL
<RESPONSE HEADER> <RESPONSE DATA> <RESPONSE HEADER> <RESPONSE DATA>
CNF 123000322 SPF
<RESPONSE HEADER SEPARATOR> <RESPONSE HEADER SEPARATOR>
sp sp
<response mnemonic> <character response data> <character response data>
CNF 12303DDDD DDD1DBDBDD

Only the operation-related parts is programmed as follows:

100 WRITE @103: “CNF? ; SPF?”"! Center and span frequency query message
110 READ @103:A$! - When a terminator NL is detected, a response message “CNF
123000000; SPF 1000000" is read into A$.

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

lowercase characters with them enclosed in < >.

Let's take a look at talker output formats focusing on the differences from listener input formats.
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6.1 Differences in Syntax between Listener Input Formats and Talker Output formats

6.1 Differences in Syntax between Listener Input For-

mats and Talker Output formats

Significant differences in syntax between the listener and the talker are as fol-
lows:

e Listener format: Program can be written flexibly so that devices can accept program messages
from the controller. If a program message involves some description errors, it can
execute its function normally. For example, you can joint as many <white space>

elements as you want to make an easy-to-read program.

e Talker format: Messages are output following strictly defined syntactical rules to allow the con-

troller to accept the response messages from the device. Therefore, the syntax of

response messages permits only one notation for a function.

The table below summarizes the differences in output format between the listener and thintlletable, “0/1

or more spaces” means <white space>.

. . Talker output response
Item Listener input program message syntax
message syntax
Characteristic (Flexible) (Strict) T
. i Uppercase characters only e
Alphabetic characters No difference between uppercase o)
and lowercase charactersr L
Character before and Uppercase character E =
0 or more spaces + E/e + 0 or more spaces >
after NR3 exponent part E only jo
+ sign of NR3 exponent part Omissible Required 8
hit, Two or more white spaces can be written Not used -
<
White space> before/after a separator or before aterminator. ot §
. (a) Header with program data (a) Data with header |c_5
Message unit . .
(b) Header without program data (b) Data without header
Unit separator 0 or more spaces + Semicolon Semicolon only
Space before header 0 or more spaces + Header Header only
Header separator Header + 1 or more spaces Header + One $20™
Data separator 0 or more spaces + Comma + 0 or more spaces Commaonly
Termingt 0 or more spaces + One of NL, EOI, NL+EO!
+
erminator and NL+EIO
T1:

ASCII code byte 20 (decimal value 32 = ASCII character SP, space)
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6.2 Response Message Functional Elements

Response messages output from a talker are terminated with an NL*END signal, allowing the controller to accept
them. Functional elements of these response messages are explained here.

Rules for syntactical chart notation are the same as those for program messages, so see section 5. Functional and

coding elements which are the same as those of program messages are not explained in this section, so see section 5
for them.

6.2.1 <TERMINATED RESPONSE MESSAGE>
<TERMINATED RESPONSE MESSAGE> is defined as follows:

_ | <RESPONSE MESSAGE> _
Refer t0 6.2.3

<TERMINATED RESPONSE MESSAGE> is a data message having all the necessary functional elements to be
sent from a talker to a device.

<RESPONSE

MESSAGE TERMINATOR>
Refer to 6.2.2

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

<Example> <TERMINATED RESPONSE MESSAGE> in which two message units are connected

<TERMINATED RESPONSE MESSAGE>
A

r N\
<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>
r A N ,_/Q
Listener Talker
CNF 123000009 ;, SPF 100020% <NL> )
(controller) (device)
Address 3

Functional element




6.2 Response Message Functional Elements

6.2.2 <RESPONSE MESSAGE TERMINATOR>
<RESPONSE MESSAGE TERMINATOR> is defined as follows:

O

<RESPONSE MESSAGE TERMINATOR> is placed after the last <RESPONSE MESSAGE UNIT> to terminate
the sequence of one or more fixed-length <RESPONSE MESSAGE UNIT> elements.
If the following statements are specified for NL and “END at the beginning of the program, then an EOI signal

(END signal) is issued along with the terminator LF when the last data byte has been tran@. See

Section 5.2.2.)
e For NL, TERM IS CHR$ (10)
e For END, EOI ON

<Example> Reading the currently set center frequency
10 LET ADR=101

20 TERM IS CHR$ (10) ! ........ Specify LF (New Line) as a terminator code.

30 EOI ON ! .., Output a EOI signal for making the EOI line true when the last da 6
has been transferred.

40 WRITE @ADR : “CNT?” ! .... Center wavelength read query

50 READ @ADR:A$ !............. Terminate response data read with an EOI signal.

60 PRINT A$

70 END

Talker Output Format



Section 6 Talker Output Format

6.2.3 <RESPONSE MESSAGE>
<RESPONSE MESSAGE> is defined as follows:

m
MESSAGE UNIT
SEPARATOR>

<RESPONSE MESSAGE UNIT>
Refer to 6.2.5

<RESPONSE MESSAGE> is a sequence of one or more <RESPONSE MESSAGE UNIT> elements.

The <RESPONSE MESSAGE UNIT> element is a single message sent from a device to a controller. A <RE-
SPONSE MESSAGE UNIT SEPARATOR> is used as a separator for separating multiple <RESPONSE MES-
SAGE UNIT> elements.

<Example> Adding CNF to the center frequency, adding SPF to the response data, and transfer-
ring them using a 1-character fixed format

<RESPONSE MESSAGE>

A
r N

CNF 123000800 . SPF 1000000

<RESPONSE MESSAGE UNIT> <RESPONSE MESSAGE UNIT SEPARATOR> <RESPONSE MESSAGE UNIT>

6.2.4 <RESPONSE MESSAGE UNIT SEPARATOR>
<RESPONSE MESSAGE UNIT SEPARATOR> is defined as follows:

()
N

<RESPONSE MESSAGE UNIT SEPARATOR> is used to separate <RESPONSE MESSAGE UNIT> elements
with a <UNIT SEPARATOR> (semicolon ( ; )) when outputting a sequence of multiple <RESPONSE MESSAGE
UNIT> elements as one <RESPONSE MESSAGE>.
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6.2 Response Message Functional Elements

6.2.5 <RESPONSE MESSAGE UNIT>
<RESPONSE MESSAGE UNIT> is defined as follows:

<RESPONSE
DATA SEPARATOR>
Refer to 6.2.7

<RESPONSE
HEADER>
Refer to 6.2.8

<RESPONSE
HEADER SEPARATOR>
Refer to 6.2.6

<RESPONSE DATA>
Refer to 6.2.9

<RESPONSE
DATA SEPARATOR>
Refer to 6.2.7

<RESPONSE DATA>

Refer to 6.2.9

One is a response message unit with header, which returns the result of processing the program-message-set infor-
mation accurately. The other is a response message unit without header, which returns only the measurement result.

6.2.6 <RESPONSE HEADER SEPARATOR>
<RESPONSE HEADER SEPARATOR> is defined as follows:

(=)
&

<RESPONSE HEADER SEPARATOR> is a space written after <RESPONSE HEADER> to be separated from
<RESPONSE DATA>.

The space SP corresponds to ASCII code byte 20 (decimal 32).

In a response message with header, a space must always exist between the header and the data as a response heac
separator. It indicates the end of the header and the beginning of response data at the same time.
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Section 6 Talker Output Format

6.2.7 <RESPONSE DATA SEPARATOR>
<RESPONSE DATA SEPARATOR> is defined as follows:

()
N

When multiple <RESPONSE DATA> elements are to be output, <RESPONSE DATA SEPARATOR> must be
placed between them.

6.2.8 <RESPONSE HEADER>

The format of <RESPONSE HEADER> is the same as that of <COMMAND PROGRAM HEADER> stated on
Section 5.2.8 with the exception of the following three points:

(1) Characters that can be used in <response mnemonic> are specified. For alphanumeric characters, only upper-
case characters must be used. Other points are the same as those of <program mnemonic>.

(2) A space cannot be written before a response header while it can be written before a program header.

(3) Only one space can be written before a response header while two or more spaces can be written before a
program header.

On the next page, the response header is explained up to <response mnemonic>.
( [@ It should be noted that only uppercase characters must be used in <response mnemonic>. Other points are
the same as those of <program mnemonic> discussed on Section 5.2.8.)
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6.2 Response Message Functional Elements

Iltem Function

RESPONSE HEADER A header indicates a function of <RESPONSE DATA>. It explains the function
with a 12-character-long character-long character string or a <response mnemo-

nic> element that consists of uppercase characters, numeric characters, and/or
underline.

<simple response header>

Refer to (1)

<compound response header>

Refer to (2)

<common response header>
Refer to (3)

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

<response mnemonic>
Refer to (4)

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

/\ ‘ <response <response
U mnemonic> mnemonic>
Refer to (4) Refer to (4)

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

<response mnemonic>
—
Refer to (4)

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

<upper-case

alpha>tt
<upper-case /\
— - -
alpha>Tt U
<digit>
Refer to (4) of 5.2.8
NOTE 11:

<upper-case apha> ASCII code bytes 41 to 5A
(decimal values 65 to 90 = uppercase characters A to Z)
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Section 6 Talker Output Format

6.2.9 <RESPONSE DATA>

There are 11 types of <RESPONSE DATA> elements. Among them, the MS9710C transfers the response data shown
in the hollow squares surrounded by a shade. The response data to be returned depends on the query message.

<CHARACTER

ﬂ? Refer to (1) of 6.2.9

RESPONSE DATA>

<NR1 NUMERIC
RESPONSE DATA>

[ = Referto (2) of6.2.9

<NR2 NUMERIC
RESPONSE DATA>

n:g Refer to (3) of 6.2.9

<NR3 NUMERIC
RESPONSE DATA>

l]? Refer to (4) of 6.2.9

<HEXADECIMAL
NUMERIC RESPONSE DATA>

l]:g Refer to (5) of 6.2.9

<OCTAL NUMERIC
RESPONSE DATA>

n:g Refer to (6) of 6.2.9

<BINARY NUMERIC
RESPONSE DATA>

[[ = Referto (7) of6.2.9

<STRING
RESPONSE DATA>

n:g Refer to (8) of 6.2.9

<DEFINITE LENGTH
ARBITRARY BLOCK RESPONSE DATA>

l]? Refer to (9) of 6.2.9

<INDEFINITE LENGTH
ARBITRARY BLOCK RESPONSE DATA>!

l]:g Refer to (10) of 6.2.9

<ARBITRARY ASCII
RESPONSE DATA>!

[ = Referto (11) of 6.2.9

f1:

<INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE
DATA> and <ARBITRARY ASCIlI RESPONSE DATA> is terminated
with NL ~ END after the last byte has been transferred.
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6.2 Response Message Functional Elements

Iltem

Function

(1) CHARACTER
RESPONSE DATA

(2) NR1 NUMERIC
RESPONSE DATA

<Example>
123

+123
-1234

(3) NR2 NUMERIC
RESPONSE DATA

<Example>
12.3
+12.34
—12.345

(4) NR3 NUMERIC
RESPONSE DATA

<Example>
1.23E+4
+12.34E-5
—12.345E+6

» Lowercase
characters cannot be
used for E.

* E must not be
preceded and
followed by a space.

 +in the exponent part
is mandatory.

 +in the mantissa part
is mandatory.

Data consisting of the same character string as that of <response mnemonic>.
Accordingly, the character string always begins with an uppercase character and
its length isless than 12 characters. Numeric parameters must not be used.

<response mnemonic>

Refer to (4) of 6.2.8

Integer data, i.e., a decimal value of an integer that has neither decimal point nor

exponent.

<digit>

Refer to (4) of 5.2.8

)

Fixed-point data, i.e., a decimal value other than integers or a decimal value hav-

ing an exponent.

<digit>
Refer to (4)
of 5.2.8

Fixed-point data, i.e., adecimal value having an exponent.

<digit>
Refer to (4)
of 5.2.8

<digit>
Refer to (4)
of 5.2.8

<digit>
Refer to (4)
of 5.2.8

<digit>
Refer to (4)
of 5.2.8
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Section 6 Talker Output Format

Item Function
(5) HEXADECIMAL Data represented in hexadecimal notation.
NUMERIC RESPONSE
DATA
<Example>
#HABC123

#H2DC3
#H8301 # H
N

(6) OCTAL NUMERIC Data represented in octal notation.
RESPONSE DATA

<Example>
#Q37
#Q26703
#Q30562

29O L RPPPS

i

()

(7) BINARY NUMERIC Data represented in binary notation.
RESPONSE DATA ‘

<Example> 4 R Q
#B011101 < > N
#B1011
#B1011

ﬁ TEE:
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6.2 Response Message Functional Elements

Iltem

Function

(8) STRING RESPONSE
DATA

<Example>
"This is a text"

"Say,""Hello"".

(9) DEFINITE LENGTH
ARBITRARY BLOCK
RESPONSE DATA

<Example>
Transferring 11256099D
in a 4-byte blocks

!
#1400ABC123

(10) INDEFINITE LENGTH
ARBITRARY BLOCK
RESPONSE DATA

<Example>
Indefinite-length
—-250, -50, 120, ...
are transferred

!
#0FFO6FFCEO078

(11) ARBITRARY ASCII
RESPONSE DATA

<Example 1>
<ASCII Byte><ASCII
Byte>NLCEND
<Example 2>
NLOEND

Any ASCII 7-bit code can be used.

The character string must be enclosed with double quotation marks ().

When a character string contains double quotation marks, two identical quotation
marks must be written in succession per quotation mark.

Since aCR, LF, of space can be used, this element is suitable for outputting a text

to the printer or CRT.

<inserted">

<non-double

quote char>

Fixed-point 8-bit binary block data.

It is suitable for transferring large-volume data, 8-bit extended ASCII code, and
non-display data. Refer to the Section 5.3.6 "<ARBITRARY BLOCK PRO-
GRAM DATA>" for more details on individual elements.

<non-zero — -
- <digit> <8-bit
digit>
Refer to data byte>
Refer to
5.3.6 Refer to 5.3.6

5.3.6

Indefinite-length 8-bit binary block data.
#0 must be written before the first data.
The last data must be followed by NLOEND for termination.

<8-bit

data byte>
Refer to 5.3.6

ASCII data bytes except NL character transferred in succession.
The last data must be followed by NLOEND for termination.

<ASCII data byte>

6-13



Section 6 Talker Output Format

6-14.



Section 7 Common Commands

This section explains common commands and common query commands speci-
fied by IEEE 488.2. These common commands are not bus commands which are
used as interface messages. Like device messages, the common commands are
data messages used when the bus data mode (or the ATN line) is false. They can
be applied to all measuring instruments, including those of other companies, that
comply with IEEE 488.2. IEEE 488.2 common commands always begiriwith

7.1 Classification of MS9710C-Supported Common

Commands by Group Function ...................... 7-2
7.2 Classification of Supported Commands and
References .......occveviiiiiiiii e 7-2

\l

Common Commands
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Section 7 Common Commands

7.1 Classification of MS9710C-Supported Common
Commands by Group Function

The table below shows classification of MS9710C-supported IEEE 488.2 com-
mon commands by group function. Common commands to be supported are ex-
plained in an alphabetical order on the following pages.

7.2 Classification of Supported Commands and Ref-

erences
MS9710C-supported commands discussed previously are classified by function
group as shown below. Details on these commands are given in alphabetical
order on the next and subsequent pages.
Group Function by group Mnemonic
System data Information about device connected to the system (e.g., manufacturer ODN?
name, type name, and serial number) is returned. COPT?
Control inside the device:
Internal operation (a) Resetting of device at level 3 TST?
(b) Self-test and error detection inside the device ’
A deviceis synchronized with the controller by: OPC
. (a) Service request wait
Synchronization ) . COPC?
(b) Device output queue wait VAL
(c) Forced sequential execution
. . [CLS
A status byte consists of a status summary message. Summary bits of (ESE
the status summary message are set by a standard event register, (ESE?
output queue, and extended event register (or an extended queue). j
Status and event i . ) CESR?
Three commands and four queries are provided to set, clear, validate, ERE
and invalidate the data in these registers and queues and to know the BRE?
register settings using queries. '
egi ings using queri (ETB?
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[(CLS

Command

[CLS Clear Status Command

(Clears status byte registers)

] Format

CLS

m  Application example
WRITE @108 : “[CLS”
WRITE @108 : “CNT 1305.8 ; SPN 1000 ; [CLS”

m  Explanation
TheICLS command clears all status structures (i.e., event registers and queues)
except an output queue and its MAV summary messages, thus clearing the corre-
sponding summary messages.

The output queue and its MAV summary messages are also cleared in the follow-
ing case:

30 WRITE @108 : “CNT 1305.8 ; SPN 1000”
40 WRITE @108 :“[CLS ; CNT?”

Issuing aICLS command after <PROGRAM MESSAGE TERMINATOR>
before <QUERY MESSAGE UNIT> will clear all status bytes. With this
method, all unread messages in the output queue will also be cleared. Valuegset

in enable registers are not changed by1beS command. %
Service request-—--———-—---—~- | -
occurrence : S
| Extended event =
| ) (Notused) O
! register or queue -
/\ ! Standard event e
! register c
! o
MSS 6 RQS |«-f-————-F—- ' @)
ESB
r A}
MAV glg|o|go|o
2122|2121 {.....- Output Queue
ooy |Y |
3
2
\ / Extended event )
1 . (Queue is not used)
register or queue
\ / Extended event )
0 - . (Queue is not used)
\/ register or queue
Status summary Extended event
. (Not used)
message register or queue
Extended event
) . (Not used)
Status Byte Register register or queue
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[(ESE

Command

[ESE Standard Event Status Enable Command

(Sets or clears the standard event status enable register)

] Format

[ESE<HEADER SEPARATOR> <DECIMAL NUMERIC PROGRAM DATA>

<DECIMAL NUMERIC PROGRAM DATA>: A value rounded to an integer, O
to 255 (base is 2 and binary weights are assigned).

m  Application example
WRITE *“108 : “[ESE 20"
Sets enable register bits 2 and 4.

m  Explanation
The total of values (2=1,2=2,2=4,2=8,2 =16, 2= 32, 2= 64, and/or 2
= 128) corresponding to the standard event status enable register bits 1, 2, 3, 4, 5,
6, and/or 7 that are to be enabled becomes program data.
The value of the bit to be disabled is 0.

' . . Logical OR |
5, an ESB bit (Event Summary Bit) T T I [ /L
disabled=0, enabled=128 (27) 7 (&) 7 Power-on
. 1 r\ |
disabled=0, enabled=64  (2°) |6 | (&) | 6 [ User request
disabled=0, enabled=32  (2°) [5| ‘@/‘ | 5 [ Command error
disabled=0, enabled=16  (2%) (4 | ‘@/‘ | 4 | Execution error
disabled=0, enabled=8 (2% |3 ‘@/‘ | 3 [ Device-dependent error
disabled=0, enabled=4 (23 2] ‘@/‘ | 2 [ Query error
disabled=0, enabled=2 @y |1 ‘@‘ | 1 [ Bus control request
disabled=0, enabled=1 (29 i—»@‘ | 0 | Operation complete
Standard Event Status Standard Event Status
Enable Register Register



[(ESE

Query

[ESE? Standard Event Status Enable Quer

(Returns the current value of the standard event status enable register)

Format

LESE?

Application example
IssuingCESE? after executing ESE 20 will return 20.

m  Explanation
The value (NR1) of the standard event status enable register is returned.

m Response message
NR1 =0 to 255

\l
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[ESR?

Query

[ESR? Standard Event Status Register Query

(Returns the current value of the standard event status register)

m  Format
[ESR?
m  Application example
30 WRITE @108 : “[ESR?”
40 READ @108 : STEVET! A command error occurs if the variable value is 32.
50 PRINT STEVET
[ | Response message NR1
NR1 =0to 255
m Explanation

The current value NR1 of the standard event status register is returned. The total
of values (2=1,2=2,2=4,2=8, 2 =16, 2=32, 2 = 64, and/or 2= 128)
corresponding to the standard event status enable register bits 1, 2, 3, 4, 5, 6, and/
or 7 that are enabled becomes NR1. When the response has been read (e.g., line
40), this register is cleared.

. . Logical OR
5 an ESB (Event Summary Bit) T T I [
disabled=0, enabled=128 (27) Z ~ & z Power-ON
disabled=0, enabled=64  (2°) (6 | ‘@/‘ | 6 [ User request
disabled=0, enabled=32  (2°) [5| ‘C&/‘ | 5 [ Command error
disabled=0, enabled=16  (2%) (4 | ‘C&/‘ | 4 | Execution error
disabled=0, enabled=8 (2% |3 ‘@/‘ | 3 [ Device-dependent error
disabled=0, enabled=4 (2 2] @ | 2 | Query error
disabled=0, enabled=2 (2H 1] @ | 1| Bus control request
disabled=0, enabled=1 (2° 9] @ | 0 | Operation complete
Standard Event Status Standard Event Status
Enable Register Register
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[IDN?

Query

[IDN?

Identification Query

(Returns the manufacturer name, type name, serial number, and firmware level of the product)

Format

ODN?

Application example

Explanation

30 WRITE @108 : “O0DN?”
40 READ @108 : IDEN$! Stores the manufacturer name, type name,
serial number, and irmware level.

A manufacturer name, type name, serial number, and firmware level are returned.

Software version
0
MS9710C

Y

Y

Response message

Y

ANRITSU

When the manufacturer of the product whose type name, serial number, and soft-
ware/hardware version number are Anritsu, 0, and 1 respectively, sending a com-
mon query(1DN? to a device will return a response message consisting of the
above four fields.

Field 1:........ Product manufacturer (e.g., ANRITSU)

Field 2:........ Type name

Field 3:........ Serial number (e.g., 0)

Field 4:........ Firmware version No. (control software version and optical soft-

ware version)

If you don’t want to return a serial number and firmware version in fields 3 and 4,
you can return ASCII character “0.”

A response message which consists of the above four fields separated by commas
is sent as <ARBITRARY ASCII RESPONSE DATA>.

Overall length of the response message comprising fields & t®4haracters
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[OPC

Command

[OPC Operation Complete Command

(Sets bit 0 of the standard event status register when device operations have been

] Format

completed)

OPC

m  Application example

m  Explanation

WRITE @108 : “[OPC”"

When all the pending device operations have been completed, standard event sta-
tus register bit O (i.e@peration complete bit) is set. However, since the

MS9710C does not have an overlap commandJ®RC command counts for

nothing.
7
I Logical OR
MSS 6 RQS
ESB - — —

7 ~ & 7 | Power-ON

. P | © ]

6 {& )J«=—1 6 | User request

MAV - — N\ — g

El (&) | 5 | Command error

4 O 4 | Execution error
3 — N\ 1 .

| 3| (&) | 3 | Device-dependent error

2 @ 2 | Query error

2 N () ]

1 (&) | 1 | Bus control request
1 enabled=2° | O | @ | 0 | Operation complete

Standard Event Status Standard Event Status
0 Enable Register Register
Status Byte Register
0 R R Output Queue
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[OPC

Query

[OPC? Operation Complete Query

(When device operations have been completed, sets 1 in the output queue to gen-
erate an MAV summary message)

Format

OPC?

Application example
WRITE @108 : “COPC?”

Explanation
When all the pending device operations have been completed, 1 is set in the out-
put queue, waiting for an MAV summary message to occur.

Response message
1 is returned as <NR1 NUMERIC RESPONSE DATA>.
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[OPT

Query

[OPT?  Option Identification Query

(Reports an installed option list)

] Format

[OPT?

m  Application example

m  Explanation

m Response message

7-10

30 WRITE @103 “[OPT?”
40 READ @103:0OPTI$! Stores information about installed options.

States of installed options are returned using 1 or 0.

Option type Option state
OPTO01 | Not used ‘1
OPTO02 | White light source option 0, Not installed; 1, Installed
Reference light source plus .
OPTO03 ] 0, Not installed; 1, Installed
SLD option
OPT04 | SLD 0, Not installed; 1, Installed
OPTO05 | Referencelight option 0, Not installed; 1, Installed
OPT06 | Not used ‘o
OPTO07 | Not used ‘1

A response message which consists of the above three fields separated by com-
mas is sent as <ARBITRARY ASCII RESPONSE DATA>.

<OPTO1 option state><OPT02 option state><OPTO03 option state>

<OPTO04 option state><OPTO05 option state><OPTO06 option state>

<OPTO7 option state>



[RST

Command

[RST

Reset Command

(Resets a device at level 3)

Format

[RST

Application example

Explanation

WRITE @108 : “CRST” Initializes only the device at address 3.

The [RST (Reset) command resets a device at lev§] 3%~ P. 4-3).
At level 3, the following items are initialized:

1

)
®3)

(4)

(%)

Device-dependent functions and states are restored to known states irre-
spective of the device history.

The[DDT-command-defined macro is restored to the device-defined state.

A mode in which macro operation is disabled and macros are not accepted,
is set. Macro definitions are restored to the designer-specified states.

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. ([[ = Section 8.12)

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

The[RST command does not affect the following:

1)
)
®3)
(4)
Q)
(6)
()
(8)

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
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[BRE

Command

[BRE Service Request Enable Comman

(Sets a service request enable register bit)

] Format

SRE<HEADER SEPARATOR><DECIMAL NUMERIC PROGRAM
DATA>

<DECIMAL NUMERIC PROGRAM DATA>:
A value rounded to an integer, 0 to 255 (base is 2 and binary weights are as-
signed).

m  Application example
WRITE @108 : “[BRE 16"l Sets enable register bit 4.

m  Explanation
The total of values (2=1,2=2,2=4,2=8, 2 =16, 2= 32, and/or 2= 128)
corresponding to the service request enable register bits 1, 2, 3, 4, 5, 6, and/or 7
that are to be enabled becomes NR1. The value of the bit to be disabled is 0.

| Service Request

! Generation !

! | Logical OR |——1 f !

| T §F 1 I 1 1 | | |

A L L |
S | E—
disabled=0, enabled=128 (27) |7 (&) 7 | Not used | g
Not used [ I—+[Mss 6 RQS|+------ ' |E
disabled=0, enabled=32 (%) [5| (&) (5] ESB @
disabled=0, enabled=16 (2% |4] & 4| mav 3
disabled=0, enabled=8  (2) |[3] (&) 3| ESB (ERROR) |8
disabled=0, enabled=4 (22 |2] (&) 2| ESB (END) ~—3
disabled=0, enabled=2 @) |1 @ | 1| Not used g
disabled=0, enabled=1 29 [0 @ | 0 [ Not used =2

Service Request Enable Register Status Byte Register
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[BRE

Query

[BRE? Service Request Enable Query

(Returns the current value of the service request enable register)

m  Format

[(BRE?
m  Application example

Issuing ani SRE? command after executing[@RE16 returns 16.
m  Explanation

The value NR1 of the service request enable register is returned.
m  Response message NR1

Since NR1 = bit 6 (RQS bit) cannot be set, NR1 =0 to 63 or 128 to 191.
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[B5TB

Query

[5ETB? Read Status Byte Command

(Returns the current value of the status byte including the MSS bit)

m  Format
[(5TB?
m  Application example
30 WRITE @108 : “[5TB?"
40 READ @108 : STBV
50 PRINT STBV
m  Explanation
The5TB? command returns the total of the status register value assigned binary
weights and MSS summary message value as <NR1 NUMERIC RESPONSE
DATA>.
m Response message

A response message (<NR1 NUMERIC RESPONSE DATA>) is an integer rang-
ing from 0 to 255. It is the total of status byte register bit values. Status byte
register bits 0 to 5 and 7 is assigned weights 1, 2, 4, 8, 16, 32, and 128 respec-
tively, and the MSS (Master Summary Status) bit is assigned weight 64. The
MSS indicates that there is at least one reason for requesting a service.
MS9710C'’s status byte register conditions are summarized in the table below.

| Service Request

! Generation !
s |
A L A |
disabled=0, enabled=128 (27) [7] (&)~ [7] Not used L [2]
Not used [ I—e[Mss 6 RQS|*------ CE
disabled=0, enabled=32 (%) [5| (&) (5] ESB @
disabled=0, enabled=16 (29 |4] (&) 4| mav =
disabled=0, enabled=8  (29) |[3] (&) 3| ESB(ERROR) (8
disabled=0, enabled=4  (22) |2] (&) 2| ESB (END) 3
disabled=0, enabled=2 @) |1 @ | 1| Not used g
disabled=0, enabled=1 29 [0 @ | 0 [ Not used '3
Service Request Enable Register Status Byte Register
Bit Bit weights Bit name Status byte register conditions
7 128 E— 0 = Not used.
6 64 MSS 0= No serviceis not requested. 1=A serviceis requested.
5 32 ESB 0 = No event service has occurred. 1 =An event status has occurred.
4 16 MAV 0 = Datadoes not exist in the output queue. 1 = Data existsin the output queue.
3 8 ESB (ERROR) | 0= No event status has occurred. 1 =An event status has occurred.
2 4 ESB (END) | 0= No event status has occurred. 1 =An event status has occurred.
1 2 _— 0= Not used.
0 1 0= Not used.

7-14



LrST

Query

[(TST?  Self - Test Query

(Conducts an internal self-test and indicates whether any error has occurred)

m  Format
(TST?

m  Application example
30 WRITE @108 : “[rsT?”
40 READ @108 : TEST
50 PRINT TEST

m  Explanation
TherST? command conducts a self-test inside the device. The test result is set
in the output queue. The data in the output queue indicates that the test has been
completed without causing any error. The self-test does not require operator in-
tervention.
The MS9710C conducts a self-test on the optical unit.

[ | Response message

A response message is sent as <NR1 NUMBER RESPONSE DATA>.
Data range = —32767 to 32767

NR1 =-: The test has been completed without causing any error.
NR1 =1: The test has not been conducted or any error occurred during the test.
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WA

Command

(WA Wait - to - Continue Command

(Causes the next command to wait until the current command has been executed by the device)

] Format

OWAI

m  Application example
WRITE @108 : “ONAIY

m  Explanation
The ONVAI command executes overlap commands as sequential commands.

If the device can start executing the next command while processing a command
or query from the controller, the command or query is called an overlap com-
mand.

If a DWAI command is executed after an overlap command, the next command
must wait for thé WWAIT common command to end. This also applies to sequen-

tial commands.

However, since the MS9710C does not support overlap commandsWile
command counts for nothing.
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Section 8 Status Structure

This section explains the device status data specified by IEEE 488.2, the status
data structure, and the technigue of synchronization between a device and a con-
troller.

IEEE 488.2 additionally provides common commands and common queries to
get more detailed information compared with IEEE 488.1. For details on these
commands and queries, see Section 7.
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The status byte (STB) sent to the controller is specified by IEEE 488.1. The bits
of the status byte represent a status summary message, providing a summary of
the current contents of the data stored in a register or queue.

The following sections explain the status summary message bits, the status data
structure for generating these status summary message bits, and the technique of
synchronizing a device with the controller using the status messages.

These functions are used to control devices from an external controller via the
GPIB interface. These functions, except a few, can also be used to control de-
vices from an external controller via the RS 232C interface.
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8.1 |EEE 488.2 Standard Status Model

Shown below is the standard model of the status data structure specified by IEEE 488.2

7] (&)~—] 7] Power-ON (PON)
6 | @ | 6 | User request (URQ)
5 (&) | 5 | command error (CME)
| 4 | @ | 4 | Execution error (EXE) O
| 3 | @ | 3 | Device-dependent error (DDE) ad
| 2| @ | 2 | Query error (QYE) ad
[ 1] @ 1 | Bus control request (RQC) O
[ 0 (&) | 0 | Operation complete (OPC) Data
Standard Event Status \J/ Standard Event Status Register Data
Enable Register | Logical OR Data
Data
Read by [ESR?
. Data
Set with CESE <NRf>
) Data
Read with CESE? ~
______________________ | Service Request | Output Queue
I Generation !
| | Logical OR 3 A '
ogica -1 _—
T - ' > ¢
I ~—+
- A , :
— | 2]
7 (@——H7] | 5
X} -»[MsS 6 RQS]+---- 3
5. O, (5] EsB ~— 3
4 (&) 4| MAV =—— o
| r\ — (%]
3] &) 3] &
2 ~(& )= 2 °© o
1] (8 ) 1] =
=l &/ |~ | 1S
[0 ()~ o] >
Service Request Status Byte ﬁ
Enable Register Read by [(5TB? Register Read in the serial poll mode. 2}
g
d—
n

Set with [BRE <NRf>.
Read with [BRE?.

Fig. 8-1 Standard status model
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Register model

Queue model

Standard Event Status Register

Status Byte Register

Output Queue
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The status model uses an IEEE 488.1 status byte. This status byte consists of
seven summary message bits provided by the status data structure. To generate
these summary message bits, the status data structure is comprised of two mod-
els: a register model and a queue model.

A pair of registers used to record an event that a device has encountered and a
condition. It consists of an event status register and an event status enable regis-
ter. When the results of ANDing the values of bits of these registers is not 0, the
corresponding status register bits are set to 1s. In other cases, the corresponding
status register bits are set to 0s. If the result of ORing the values of status register
bits is 1, the summary message bit is set to 1. If the result of ORing these bits is O,
the summary message bit is set to 0.

A data structure in which status values or information are removed in the same
order they were entered. Only when the queue structure contains data, the corre-
sponding bit is set to 1. If it is empty, the corresponding bit is set to 0.

Based on the concept of the above register model and queue model, the IEEE
488.2 standard status model is constructed from two types of register models and
a queue model.

(a) Standard event status register and standard event status enable register
(b) Status byte register and service request enable register
(c) Output queue

This register has the register model structure mentioned above. It has eight bits
corresponding to eight standard events encountered by the device: (1) power on,
(2) user request, (3) command error, (4) execution error, (5) device dependent
error, (6) query error, (7) bus control request, (8) operation complete. The result
of logical OR is output to the status byte register bit 5 (DIO 4) as an event status
bit (ESB) summary message.

The status byte register consists of an RQS bit and seven summary message bits
for setting status summary messages from the status data structure. Itis used in
combination with a service request enable register. When the result of ORing the
values of these two registers is 0, the SRQ is set ON. In this case, the status byte
register bit "DIO 7" is reserved by the system as an RSQ bit, so this bit indicates
to an external controller that a service request exists. The function of the SRQ
conforms to IEEE 488.1.

This queue has the queue model structure mentioned above. Its contents are sum-
marized and transferred to the status byte register bit 4 (DIO 5) as a message
available (MAV) summary message.
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8.2 Status Byte (STB) Register

The STB register consists of device STB and RQS (or MSS) messages. |IEEE
488.1 defines the method of reporting STB and RQS messages, but it does not
define the setting and clearing protocols and STB meaning. IEEE 488.2 defines
device status summary messages and the master summary status (MSS) trans-
ferred to bit 6 along with an STB in response to[@8&B? common query.

8.2.1 ESB and MAV summary message

Let’s take a look at an ESB summary message and an MAV summary message.

(1) ESB summary message

The ESB (event summary bit) summary message is defined by IEEE 488.2.

It appears in STB register bit 5. This bit indicates whether one or more
IEEE 488.2 defined events have occurred, with the service request enable
register set to allow events to occur, after the standard event status register
was read or cleared last. The ESB summary message bit becomes true when
at least one event registered in the standard event status register becomes
true with event occurrence enabled. Conversely, the ESB summary bit be-
comes false when none of the registered events has occurred even if event
occurrence is enabled.

(2) MAV summary message

The MAV (message available) summary message is defined by IEEE
It appears in STB register bit 4. This bit indicates whether the output queue
is empty. When a device is ready for accepting response messages fromgthe
controller, the MAV summary message bit becomes 1 (true). When t@
output queue is empty, this bit becomes 0 (false). This message is useﬁ to
synchronize information exchange with the controller. For example, tﬁ
controller can send a query message to the device and wait for the MAVgo
become true. The controller can perform another processing while waitlgg
for a response from the device. If the controller has started reading &ﬁe
output queue without checking the MAV, all system bus operations are sus-
pended until a response is received from the device.
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8.2.2

Service request

Device dependent summary message

IEEE 488.2 does not define whether status register bit 7 (DIO 8) and bits 3 (DIO
4) to 0 (DIO 1) are used as status register summary bits or the bits indicating
existence of data in the queue. Accordingly, these bits can be used as device
dependent summary message bits.

Device dependent summary messages have a register model or queue model sta-
tus data structure. This status register is a pair of registers used to report events
and states in parallel or a queue used to report states and information sequentially.
The summary bit provides a summary of the current status of the corresponding
status data structure. For the register model, the summary message bit becomes
true when one or more events have become true with occurrence of events en-
abled. For the queue model, the summary message bit becomes true when the
gueue is not empty.

The MS9710C does not use bits 7, 1, and 0 and uses bits 2 and 3 as status register
summary bits. So the register model has four types of status data structures (two
extended status data structures), and the queue model has an output queue (no
extended status data structure).

occurrence :
I Extended event
I . (Not used)
! register or queue
. /\ ! Standard event
: register
|
MSS 6 RQS |+—-f-———-—--- --!
ESB
r A}
MAV olo|lo|lo|o
211112 1. Output Queue
QI Y| |D
3
2
\ / Extended event .
1 - . (Queue is not used)
register or queue
\ / Extended event .
0 - . (Queue is not used)
\/ register or queue
Status summary Extended event
. (Not used)
message register or queue
Extended event
. . (Not used)
Status Byte Register register or queue
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8.2.3 Reading and Clearing the STB register

STB register contents can be read using serial polling bB&B? common in-

quiry. IEEE 488.1 defined STB messages can be read by either method, but the
value transferred to bit 6 (position) varies depending on the method.

STB register contents can be cleared usiaglaS command.

1)

)

Reading the STB register using serial polling (only when a GPIB
interface bus is used)

When IEEE 488.1 defined serial polling is carried out, the device must re-
turn a 7-bit status byte and IEEE 488.1 defined RQS message bit. Accord-
ing to IEEE 488.1, the RQS message indicates whether the device has is-
sued SRQs in the true state. The status byte value is not affected by serial
polling. Immediately after being polled, the device must set the rsv message
in the false state. If the device is polled again before a cause of issuing a
new service request occurs, the RQS message has already been set in the
false state.

Reading the STB register using an  [5TB? common query

The (5TB? common query causes the device to output STB register con-
tents and one <NR1 NUMERIC RESPONSE DATA> from the MSS (mas-
ter summary status) summary message. The response is the total of the
status register value assigned binary weights and MSS summary message
value. STB register bits 0 to 5 and 7 are assigned weighs 1, 2, 4, 8, 16, 32,
and 128 respectively, and the MSS is assigned weights 64. The response to
the (STB? is the same as that to serial polling with the exception that an
MSS summary message appears in bit 6 instead of an RQS message.



Section 8 Status Structure

(3) Definition of MSS (Master Summary Status)

The MSS indicates that the device has at least one cause of issuing a service
request. In the device’s response toiB&B? query, the MSS message
appears in bit 6. However, it does not appear in the response to serial poll-
ing. It must not be regarded as part of the IEEE 488.1 defined status byte.
The MSS is the result of ORing the values of STB register and SRQ enable
(SRE) register bits totally. Specifically, the MSS is defined as follows:

(STB Register bit0 AND SRE Register bit 0)
OR

(STB Register bit1 AND SRE Register bit 1)
OR

(STB Register bit5 AND SRE Register bit 5)
OR
(STB Register bit 7 AND SRE Register bit 7)

In the definition of the MSS, the values of bits 6 of the STB register and
SQR enable register are ignored. Accordingly, when calculating the MSS
value, the status byte may be handled assuming that it is represented by 8
bits and bit 6 is always 0.
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Service request

(4) Clearing the STB register usinga [CLS common command

The [CLS common command clears all status structures, except the output
queue and MAV summary message (i.e., event registers and queues), and
the corresponding summary messages.

The output queue and the MAV summary message are also cleared in the
following case:

30 WRITE @ADR : “CNT 1305.8 ; SPN 1000”
40 WRITE @ADR : “[CLS ; CNT?”

That is, issuing &CLS command after the <PROGRAM MESSAGE TER-
MINATOR> element or before the <Query MESSAGE UNIT> element
clears all status bytes. With this method, all unread messages in the output
gueue are cleared and the MAV message becomes false. When replying to
the[5TB?, the MSS message becomes false, too. Values of enable registers
are not affected byCLS.

|
occurrence :
I Extended event
I ) (Not used)
! register or queue
; B /\ ! Standard event
! register
|
MSS 6 RQS |[«—-f-———---- --!
ESB -
r N\
MAV glo|g|o|o
11812l I...... Output Queue
ol |y |y |®
3
2
/ Extended event .
1 ) (Queue is not used)
register or queue
\ / Extended event )
0 ) (Queue is not used)
register or queue
Status summary Extended event
. (Not used)
register or queue
Extended event
. ) (Not used)
Status Byte Register register or queue
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8.3 Enabling

disabled=0, enabled=128

disabled=0, enabled=32
disabled=0, enabled=16
disabled=0, enabled=8
disabled=0, enabled=4
disabled=0, enabled=2
disabled=0, enabled=1

Service Req
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the SRQ

Enabling the SRQ allows a summary message in the STB register to be selected in
response to a service request. The service request enable (SRE) register shown
below can be used to select a summary message.

Bits of the service request enable register correspond to the bits of the status byte
register. When 1 is set in a status byte bit corresponding to a significant bit of the
service request enable register, the devices sets the RQS bit to 1 and issues a
service request to the controller. For example, when bit 4 of the service request
enable register is set (enabled) in advance, a service request can be issued to the
controller each time the MAV bit is set to 1 (if the output queue has data).

| Service Request

: Generation :
! | Logical OR |——1| f !
| T & 1 5 I 1 | | |
A L A |
@) [7] (&)~ [7] Not used L [2]
Not used [ I—e[Mss 6 RQS|*------ 'E
29 [5] (&) (5] ESB @
@) |4] @ 4 | mav =
) [3] (&) 3| ESB (ERROR) =—{(3
@) |[2] (&) 2| ESB (END) 3
@) 1] (&) 1| ESB (Not used) ~{&
29 [0 @ | 0 [ Not used '3
uest Enable (SRE) Register Status Byte (STB) Register
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Y

)

Reading the SRE register

SRE register contents can be read usinG2RE? common inquiry. The
response message to this query is <NR1 NUMERIC RESPONSE DATA>,
an integer ranging from 0 to 255. It is a total of values of the service request
enable register. Service request enable register bits 0 to 5 and 7 are assigned
weights 1, 2, 4, 8, 16, 32, and 128, respectively. Unused bit 6 must always
be 0.

Updating the SRE register

The SRE register is written using BBRE common command. ThBRE
common instruction is followed by a <DECIMAL NUMERIC PROGRAM
DATA> element. <DECIMAL NUMERIC PROGRAM DATA> is
rounded to an integer. It is represented in binary notation using a base 2,
indicating the total of values of SRE register bits (weight value). When the
value of this bit is 1, it indicates the enabled state. When the value of this bit
is 0, it indicates the disabled state. The value of bit 6 must always be ig-
nored.

(3) Clearing the SRE register

The SRE register can be cleared by executingsE common command
or turning on the power.

When an[BERE common command is used, the SRE register can be cleared
by bringing the <DECIMAL NUMERIC PROGRAM DATA> element
value to 0. Clearing the SRE register disables the status information to gen-
erate an rsv local message, suppressing issue of a service request.

When the power is turned on, the SRE register is cleared if the power-on

status clear flag is true and tHeSC command for disabling clearing of this
register is not supported.
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8.4
8.4.1

disabled=0, enabled=128
disabled=0, enabled=64
disabled=0, enabled=32
disabled=0, enabled=16
disabled=0, enabled=8
disabled=0, enabled=4
disabled=0, enabled=2
disabled=0, enabled=1

Any device conforming to IEEE 488.2 must have the standard event register.
Operation of the standard event register model is shown below. As it has already
been explained, here we will explain the meaning of standard event status register

Standard Event Status Register

Definition of standard event status register bits

bits given in IEEE 488.2.

(29
(2°)
(2°)
(2%
(2°)
(2?)
(2%
(2°)

[o]r[m]e]s]afo]~]

Standard Event Status Enable Register

Set with CESE <NRf>
Read with (ESE?

‘@<—Z Power-ON (PON)
‘@‘ | 6 [ User request (URQ)
‘@‘ | 5 [ Command error (CME)
@ | 4 | Execution error (EXE)
@ | 3 | Device-dependent error (DDE)
@ | 2 | Query error (QYE)

@ 1 | Bus control request (RQC)
@ | 0 [ Operation complete (OPC)
T Standard Event Status Register

Y
| Logical OR

l Read by CESR?

ESB summary message bit
(to Status Byte Register bit 5)

Bit Event name Description
7 Power-ON (PON) The power has been turned on.
Local control is requested.
6 User request (URQ) This bit is set irrespective of the remote/local state of the device.
Since this bit is not supported by MS9710C, it is always 0.
A program message including a syntax error or a misspelled command
5 Command error (CME) has been received or a GET command has been received in a program
message.
4 Execution error (EXE) A program maﬂagfa which is syntactically correct but cannot be exe-
cuted has been received.
3 Device-dependent error (DDE) An error other than CME, EXE, and QY E has occurred.
An attempt was made to read data from the output queue while it has
2 Query error (QYE) no data, or the data in the output queue has been lost due to overflow,
etc.
The device is reguired to be an active controller. Since this bit is not
1 Request control (RQC) .
used by MS9710C, it is always 0.
The device has completed the specified pending operation and ready
. for receiving a new instruction.
0 Operation complete (OPC) L .
This bit responds only to the COPC command and sets the operation
complete bit.
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8.4.2

Details on query errors

No.

Iltem

Description

Incomplete program message

When a device receives an MTA from the controller before receiving a
program message terminator, it discards the incomplete message
which has been received so far and waits for the next program mes-
sage. To discard the incomplete program message, the device clears
the input/output buffer, reports a query error to the status report part,
and sets the standard status register bit 2 (query error hit).

Interruption of response mes-
sage output

When a device receives an MLA from the controller before complet-
ing output of a response message terminator, it automaticaly inter-
rupts output of the response message and waits for a next program
message. To interrupt output of the response message, the device
clears the input/output buffer, reports a query error to the status report
part, and sets the standard status register bit 2 (query error hit).

When the next program mes-
sageis sent without reading a
response message

When the device cannot output a response message because the con-
troller has output a program message (including a query message) and
the next program message in succession, the device discards the
response message and waits for the next program message. A query
error isreported to the status report part like item No. 2.

Output queue overflow

When a program message containing many query messages is execut-
ed one after another, too many response messages to be stored in the
output queue (256 bytes) may be generated. If more query messages
are input and the response messages to queries must be output, the out-
put queue overflows. When this happens, the device clears the output
gueue and resets the response message generation part.

The device also sets the standard event status register bit 2 (query
error bit) in the status report part.
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8.4.3 Reading, writing, and clearing the standard event status register

Read

This register is read destructively in response to the CESR? common command. In other words,
this register is cleared after being read. The event bit assigned binary weights and converted to a
decimal value <NR1> is the response message.

Write

This register cannot be written externally; however, it can be cleared.

Clearing

Thisregister is cleared in the following cases:

(1) A BCLS command is received.

(2) The power isturned on if the Power-ON status clear flag is True.
The device executing a Power-ON sequence first clears the standard event status register, then
records the events that have occurred in this sequence (e.g., PON event bit setting).

(3) Aneventisread in response to an CESR? query command.

8.4.4 Reading, writing, and clearing the standard event status enable
register

Read

This register is read non-destructively in response to the [TESR? common command. In other
words, this register is not cleared after being read. The response message is assigned binary
weights, converted from abinary value to a decimal value <NR1>, and returned.

Write

Thisregister iswritten using an CESS common command. Register bits 0 to 8 are assigned weights
1, 2, 4,8, 16, 32, 64, and 128 respectively, so atotal of values of the desired write data bits is sent
as <DECIMAL NUMERIC PROGRAM DATA>.

Clearing

Thisregister is cleared in the following cases:

(1) An CESE command with its data value being O is received.

(2) The power isturned on with the Power-ON status clear flag in the True state or the power is
turned on when a [PSC command is not supported.

The standard event status register is not affected by the following:

(1) Change in the state of the |EEE 488.1-defined device clear function

(2) Reception of an CRST common command

(3) Reception of a [(ICL S common command
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8.5 Extended Event Status Register

Devices conforming to IEEE 488.2 require register models for status byte and
standard event status registers including an enable register.

IEEE 488.2 assigns status byte register bit 7 (DIO 8) and bits 3 (DIO 4) to 0 (DIO
1) to the status summary bits transferred from an extended register model and
extended queue model.

As shown below, the MS9710C does not use bits 7, 1, and 0. It assigns bits 3 and
2 to END and ERROR summary bits for status summary bits transferred from the
extended register model.

Occurrence of --——=——————-—--
service request

Standard event summary bit Standard event
Not used )
register
MAV summary bit
MSS 6 RQS -
ESB - p \
MAV glo|lg|go|o
21212181 (... Output Queue
oy |y ||
3
2
1 \ / ERROR event summary bit ERROR event
register model
END event summary bit END event
Not used .
register model

Status summary
message

Not used

Status Byte Register

Let’'s take a look at definition, read, write, and clearing of END and ERROR
extended event register model bits.
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8.5.1 Definition of END event status register bits

This section explains END event status register model operation and names and
meanings of events.

disabled=0, enabled=128 (27) Z @ z Not used
disabled=0, enabled=64  (2°) |6 | @ | 6 | Not used
disabled=0, enabled=32  (2°) |5 @ | 5 | Not used
disabled=0, enabled=16  (2%) |4 @ | 4 | Execution complete
disabled=0, enabled=8 (2% 3] @ | 3 | Execution complete
disabled=0, enabled=4 (23 2] @ | 2 | Transfer end
disabled=0, enabled=2 2H i—>@‘ | 1 [ Sweep stop
disabled=0, enabled=1 (2° 0] & = | 0 | Measurement end
END Event Status Enable Register END Event Status Register
y
Logical OR
Set with ESE2<NRf>. Read by ESR2?
Read with ESE2?. .
ESB summary message bit
(to Status Byte register bit 2)
Bit Event name Discription
7 Not used
6 Not used
5 Not used
. Completion of CRST, wavelength calibration, automatic axis alignment, or res-
4 Execution complete ) L
olution calibration
3 Execution complete | Completion of power monitor 1-point measurement or sweep averaging
Transfer end Completion of transfer to FD or printer output
1 Sweep stop Single sweep stop
0 Measurement end Cliompletion of automatic measurement, analysis, peak/dip search, or applica
tion measurement
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8.5.2 Definition of ERROR event status register bits

This section explains ERROR event status register model operation and names
and meanings of event bits.

disabled=0, enabled=128 (27) z @ z Not used
disabled=0, enabled=64  (2°) |6 | @ | 6 | Not used
disabled=0, enabled=32  (2°) |5 | @ | 5 | Notused
disabled=0, enabled=16  (2%) |4 | @ | 4 | Not used
disabled=0, enabled=8 (2% 3] @ | 3 | Not used
disabled=0, enabled=4 (2 [2] @ | 2 [ Not used
disabled=0, enabled=2 2Y) i—>@‘ | 1 [ Peak/ Dip
disabled=0, enabled=1 (29 9] & = | 0 | RES-Uncal
ERROR event status enable register ERROR event status register
Logical OR
Set with ESE3<NRf>. Read by ESR3?

Read with ESE3?. .
ESB summary message bit

(to Status Byte register bit 3)

Bit Event name Description
Not used
Not used
Not used
Not used
Not used
Not used
Peak/Dip Error Occurrence of peak/dip detection error
RES-Uncal Occurrence of RES-Uncal error

O|lRrINW|(dlOo|O |

8-17



Section 8 Status Structure

8.5.3 Reading, writing, and clearing the extended event status register

Read

This register is read destructively in response to the CESR? common command. In other words,
this register is cleared after being read. The event bit assigned binary weights and converted to a
decimal value <NR1> is the response message.

Write

This register cannot be written externally; however, it can be cleared.

Clearing

Thisregister is cleared in the following cases:

(1) A BCLS command is received.

(2) The power isturned on if the Power-ON status clear flag is True.
The device executing a Power-ON sequence first clears the standard event status register, then
records the events that have occurred in this sequence (e.g., PON event bit setting).

(3) Aneventisread in response to an CESR? query command.

8.5.4 Reading, writing, and clearing the extended event status enable
register

Read

This register is read non-destructively in response to the [TESR? common command. In other
words, this register is not cleared after being read. The response message is assigned binary
weights, converted from abinary value to a decimal value <NR1>, and returned.

Write

Thisregister iswritten using an CESS common command. Register bits 0 to 8 are assigned weights
1, 2, 4,8, 16, 32, 64, and 128 respectively, so atotal of values of the desired write data bits is sent
as <DECIMAL NUMERIC PROGRAM DATA>.

Clearing

Thisregister is cleared in the following cases:

(1) An CESE command with its data value being O is received.

(2) The power isturned on with the Power-ON status clear flag in the True state or the power is
turned on when a [PSC command is not supported.

The standard event status register is not affected by the following:

(1) Change in the state of the |EEE 488.1-defined device clear function

(2) Reception of an CRST common command

(3) Reception of a [(ICL S common command
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8.6 Queue Model

The right-hand illustration shown below is a queue model having a status data
structure. A queue is a data structure in which data is arranged sequentially, pro-
viding information such as sequential status. A summary message indicates that
such information exists in the queue. Queue contents are read by an handshake
when the device is in the talker active state (TACS).

MAV (message available)

Status Byte Register

. summary bit
O O
O O
MSS 6 RQS
O O
O O
ESB - - -
Data Data
Data Data
MAV
Data Data
3 Data Data
Data Data
5 L Data L Data
Queue Output Queue
1 . .
MAV (Message Available) summary bit
0 indicating the output queue is not empt

The queue that outputs an MAV summary bit to status byte register bit 4 is called
an “output queue.” This queue is mandatory. The queue that can output an MAC
summary message to one of status byte register bits 0 to 3 and 7 is simply called a
“queue.” Itis optional. A summary message from the register model can also be
output to status byte register bits 0 to 3 and 7, so the summary message type
depends on the device type.

We use status byte register bit 7 for the summary message bit transferred from the
“queue.” However, we do not use this bit if only the “output queue” suffices and

therefore the “queue” need not be used.

The table on the next page provides a comparison of the “output queue” to general
queues.
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Table Comparsion of Output Queue to General Queues

Iltem Output queue Queue
Datainput/output type | FIFO type Not necessary to be FIFO type
Response message units are read using only | Response message units are read with
Read an |IEEE 488.2 message exchange protocol. | device-dependent query commands.
The type of these response message units | These response message units must be of
depends on the query type. the same type.
Program message elements are not written
directly. Program message elements are not writ-
Write This queue communicates with the system | ten directly.
interface using only an |EEE 488.2 message | Coded device information is indicated.
exchange protocaol.
When the output queue is not empty, the sum-
mary m e bit becomes True (1).
y essag @) .| When the queue is not empty, the
When it is empty, the summary message bit .
summary message bit becomes True (1).
Summary message | becomes False (0). .
) When it is empty, the summary message
The MAV summary message is used to syn-| .
. . bit becomes False (0).
chronize information exchange between a
device and the controller.
This queueis cleared in the following cases: . . . )
. ) This queueis cleared in the following cas-
(a) All itemsin the queue are read. o
) (b) A DCL bus command isreceived for mes- ) .
Clearing (&) Allitemsinthe queue are read.
sage exchange. ) .
. (b) A*CLS command is received.
(c) The PON bit becomes True at Power-ON. .
. ) . (c) Other device-dependent means
(d) Operation is unterminated or interrupted.
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9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10
9.11
9.12
9.13
9.14
9.15
9.16
9.17
9.18
9.19
9.20
9.21
9.22
9.23
9.24
9.25
9.26
9.27
9.28
9.29
9.30
9.31
9.32
9.33
9.34

9.35

9.36

9.37
9.38
9.39
9.40
9.41
9.42
9.43
9.44
9.45
9.46
9.47

ALIN [Auto Alignment] ........ccooveeeviieeenns
ANA [ANAIYSIS] -evvveveeeeiiiieiieeee e
ANAR [Spectrum Analysis Result]
AP [Application] ......ccccoovveeeeeeeeiiiiiiieeeeen
APR [Application Result] .........cccccoeveeenns
ARED [Acutual Resolution Datg] .............
ARES [Actual Resolution]..........cccccuveenes
ATT [Optical Attenuater] ............cccvveeennn.
AUT [Auto Measure] .......ccccceeeevvnviieeeeennn
AVS [Sweep Average] .....ccccceeviniiiieneeenn
AVT [Point AVerage] .......cccoeeeriveeeriiveeennns
BKL [Back Light] .......cccoeeeiiieeiiiieniiiieennn
BUZ [Buzzer ON/OFF]
CNT [Center Wavelength] ..........cccceenee
CPY [COPY] cuveeeeeeeeiiiiiiieieee e
CRCL [Condition Recall]
CSAYV [Condition Save] .......ccccevvveeeenennen.
DATE [Date Set] ......ccccoeeeviieeeiiiieeeiiiennn
DBA [Memory Data A] ......ccccceevvvereiniennn.
DBB [Memory Data B] ......ccccceeevvvvvieenennn.
DCA [Data Condition Memory A] .............
DCB [Data Condition Memory B] .............
DEL [FD File Delete]
DMA [Memory Data A]
DMB [Memory Data B]
DMD [Display Mode]
DMK [A Marker] .....coeeeeviiieeieeeiiiiiiieeeeenn
DPS [Dip Search] ....cccooecvvvveeeiiiiiiiieenenn,
DQA [Memory Data A] ......ccceeeirvereinennnnn
DQB [Memory Data B] .......ccccoeevvereininennnn
DRG [Dynamicrange Mode] ....................
EMK [Marker Off] ...coveeveiciiiiieeiiiieeee,
ERR [EFrOr] cooooiiiiiieeee e
ESE1 [Extended Event Status Enable

REGISLEIL] ..
ESE2 [Extended Event Status Enable

REQISLEr2] ...t
ESES3 [Extended Event Status Enable

RegISter3] ..ooooiiiiiiiee e
ESR1 [Extended Event Status Registerl] ....
ESR2 [Extended Event Status Register?2] ....
ESRS3 [Extended Event Status Register3] ....
FED [Feed] .....cooovuieeiiiieeiieee e
FMT [FD Format] ....coeeevvvciieieeeeiiiiieeenen
FOPT [FD File Option] .......ccvveeiiiiiiieenenn.
GCL [Graph Clear]
HEAD [Header].......cccovevviviiieiniieeeiieennn
ITM [Interval Time]
LCD [Display Color] .......cccovvvereiniereaiineenn
LLV [Linear Scale] ......ccoccvvvveeeiiiiiiieeeenn.

9.48
9.49
9.50
9.51
9.52
9.53
9.54
9.55
9.56

9.57
9.58
9.59
9.60
9.61
9.62
9.63
9.64
9.65
9.66
9.67
9.68
9.69
9.70
9.71
9.72
9.73
9.74
9.75
9.76
9.77
9.78
9.79
9.80
9.81
9.82
9.83
9.84
9.85
9.86
9.87
9.88
9.89
9.90
9.91
9.92
9.93
9.94
9.95
9.96

LOFS [Level Offset] .....cccoevveeeeiniereininenn,
LOG [Log Scal€] ...vveveeeeiiiiiiieeeeeciiiieenenn
LVS [Level Scale] .....coovvviveeeeeiiiiiiiieeenn,
MDM [Modulation Mode] ..........coeeuveeeenn.
MKA [Wavelength Marker A] ..........ccvee...
MKB [Wavelength Marker B] ...................
MKC [Level Marker CJ] .......cccceevvvereinnnenn.
MKD [Level Marker D] ....cccccvveevvivviiennannn.
MKV [Marker Value Wavelength/

Frequency Select]
MOD [Measure Mode] ........cccccovcverernnnnnnn
MPT [Sumpling (Measureing) Points]......
MSL [Memory Select] .......ccoovevviveeennnenn.
OPT [Light Output]

PKC [Peak - Center]......cccccceeeviiirieeennnn.
PKL [Peak — Level]
PKS [Peak Search]........ccccooveeniiiiennnnnn.
PWR [Power Monitor] .........ccccoeveveeenenenn.
RCAL [Resolution Calibration].................
PWRR [Power Monitor Result] ................
RCL [FD File Recall]......cccovvveeiiiiiiiienenn,
RES [ReSOIUtioN] ....covvvivieeiiiiieeiiiceeeienn
RLV [Reference Level Scale] ..................
SAV [FD File Save]
SMT [Smooth]
SPC [Spectrum]......cccuvvieeeeeiiiiiiiieee e
SPN [Span Wavelength] ..........ccccccceeenne
SRT [Repeat SWeep] .....cccveevvreernvreennnn
SSI [Single Sweep] .....ccoccvveeriiiiiniiieene
SST [SWeep StoP] ..vveevvveeeeniiieeiiieeenne
STA [Start Wavelength] ..........cccccceveeeennee
STO [Stop Wavelength] ..........cccccveveeennee
TDL [EXT-trigger Delay Time] .................
TDSP [Time & Date Display On/Off]
TER [Title Erase] ......ccoceevvvveeiiiiieeiiiieenns
TIME [Time Set]
TLSA [Measure Mode (Adjust to TLS)] ...
TLST [Measure Mode (TLS Tracking)] ....
TMC [TMKR - Center] .....ccccceeevviivneeennnn.
TMK [Trace Marker]
TRM [Terminater] ........cccocvveiriieeeniieeenns
TSL [Trace Select].......ccocvvveiiiiiiiniiieenns
TTL[TItIe] ceeeeeieiee e
VBW [Video Band Width]
WCAL [Wavelength Calibration] ..............
WDP [Vacuum/Air Set] ......cccccvvvreviinnnnns
WOFS [Wavelength Offset] ........c..ccueeee
WSS [Setting Wavelength Start and Stop] ...
ZMK [Zone Marker]
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Section 9 Details on Device Messages

9.1

ALIN [Auto Alignment]

m  Function
With the measuring light radiated, executes auto alignment to create alignment
position data. When auto alignment is complete, bit 4 (execution complete bit) of
the extended event register (ESR2) is set to 1.
Header Program Query Response
ALIN ALIN N ALIN ? m
m ¢ Value ofn
n =0: Specify the alignment position data as the default.
=1: Execute auto alignment to create alignment position data.
=2: Terminate auto alignment forcibly.
m - Valueofm

m=0: Normal termination of waveform calibration
=1: Wavelength calibration is in process.
=2: Wavelength calibration has been interrupted due to an insufficient light level.
=3: Wavelength calibration has been interrupted due to any other fault.



9.2 ANA [Analysis] ANA ENV [Spectrum Analysis (Envelope)]

9.2 ANA [Analysis]
ANA ENV [Spectrum Analysis (Envelope)]

m  Function
Carries out a spectrum analysis using an envelope method.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.
Header Program Query Response
ANA ANA ENV,r ANA ? ENV, r

m Valueofr

ris a cut level. The unit is always dB.
Data range: 0.¥r<20.0

m Initial setting value
ris a backed up value.

m Default
r =3 (dB)

ANA RMS [Spectrum Analysis (RMS)]

m  Function
Carries out a spectrum analysis using an RMS method.
When the processing is complete, bit 0 (measurement end bit) of the exf 9
event status register (ESR2) is set to 1.
Header Program Query Response
ANA ANA RMS, 1,k ANA ? RMS, 1, k

m - Valueofr

ris a slice level. The unit is always dB.
Data range: 0.¥r< 30.0

 Value of k
k is a coefficient (lo). Input one of the following values
1,2,235,3

Details on Device Messages

m Initial setting value
r and k are backed up values.

m Default
r=0(dB), k=2.35
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ANA ndB [Spectrum Analysis (ndB - Loss)]

m  Function
Carries out a spectrum analysis using the ndB-Loss method.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

Header Program Query Response
ANA ANA NDB,r ANA ? NDB, r

m  Valueofr
ris an attenuation value. The unit is always dB.
Data range: 0.¥ r<50.0

m Initial setting value
ris a backed up value.

m Default

r = 20 (dB)

ANA THR [Spectrum Analysis (Threshold)]

m  Function
Carries out a spectrum analysis using the threshold method.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

Header Program Query Response
ANA ANA THR,r ANA ? THR, r

m  Valueofr
ris a cut level. The unitis always dB.
Data range: 0.¥ r<50.0

m Initial setting value
ris a backed up value.

m Default

r = 20 (dB)



9.2 ANA [Analysis] ANA ENV [Spectrum Analysis (Envelope)]

ANA SMSR [Spectrum Analysis (SMSR)]

m  Function
Carries out an SMSR analysis.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.
Header Program Query Response
ANA ANA SMSR,s ANA ? SMSR, s

m Valueofs
s = 2NDPEAK: Carry out an analysis with respect to the side mode at second

highest level.

= LEFT: Carry out an analysis with respect to the side mode on the left
(shorter wavelength side) of the peak wave.

= RIGHT: Carry out an analysis with respect to the side mode on the right

(shorter wavelength side) of the peak wave.

m [nitial setting value
s is a backed up value.

m Default
s = 2NDPEAK

ANA PWR [Spectrum Analysis (Spectrum Power)]

m  Function
Carries out power integration.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1. 8
o
Header Program Query Response 8
ANA ANA PWR ANA ? PWR $
=
3
ANA OFF [Spectrum Analysis Off] S
(O]
@)
m  Function S
Turns off the analysis mode. §%)
e
Header Program Query Response 8
ANA ANA OFF ANA ? OFF
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9.3 ANAR [Spectrum Analysis Result]

m  Function
Reads the result of the analysis made with ANA command.
Response data is the result of the last analysis made by executing an AND command.
There are four types of response data formats:
Header Program Query Response
ANAR None ANAR? Ac, hw :Typel
Ac,hw,n :Type2
ANAl  :Type3
p,AcC : Type4d

m Response data

* Value of Ac

» Value of hw

* Value of n

* Value of AA

» Value of Al

* Value of p

9-6

Type 1: Envelope, Threshold, RMS
Type 2: ndB - Loss

Type 3: SMSR

Type 4: Spectrum - Power

A cis the center wavelength or frequency obtained through an analysis. The unit
is nm or THz, and a value is output down to the fourth decimal place.

The value is tail-zero-suppressed.

If analysis is impossible, -1 is output.

hw is the spectrum width obtained through an analysis. The unit is always nm,
and a value is output down to the third decimal place.

The value is tail-zero-suppressed.

If analysis is impossible, —1 is output.

n is the number of axis modes obtained through the analysis carried out using an
ndB-Loss method. A positive integer is output.
If analysis is impossible, —1 is output.

A A is the difference in waveform length between the main peak and the side
mode obtained through the SMSR analysis. The unit is always nm, and a value is
output down to the third decimal place.

The value is tail-zero-suppressed.

If analysis is impossible, —1 is output.

A lis the difference in level between the main peak and the side mode obtained
through the SMSR analysis. The unit is dB, and a value is output down to the
second decimal place.

If analysis is impossible, —999.99 is output.

p is a power integration result obtained through the spectrum power analysis. The
unit is always dBm, and a value is output down to the second decimal place.



9.4 AP [Application]

9.4 AP [Application]
AP DFB [Application (DFB - LD)]

m  Function
Measures DFB-LD.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.
Header Program Query Response
AP AP DFB,s,n AP? DFB,s,n
m ¢ Valueofs
s = 2NDPEAK: Carry out an analysis with respect to the side mode at second
highest level.
= LEFT: Carry out an analysis with respect to the side mode on the left
(shorter wavelength side) of the peak wave.
= RIGHT: Carry out an analysis with respect to the side mode on the right
(shorter wavelength side) of the peak wave.
» Value of n
n is the value used for ndB-width measurement (wavelength reduced by n dB).
The unit is dB. Input an integer.
Data range: £ n<50
m Initial setting value
s and n are backed up values.
m Default

s = 2NDPEAK
n = 20 (dB)
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AP FP [Application (FP - LD)]

m  Function
Measures FP-LD.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

Header Program Query Response
AP AP FP,n AP? FP,n

m  Valueofn
n is the axis mode cut level (difference between the peak level and the cut level)
used for measuring the number of axis modes. The unitis dB. Input an integer.
Datarange: £n<50

m Initial setting value
n is a backed up value.

m Default

n =20 (dB)

AP LED [Application (LED)]

m  Function
Measures LED.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

Header Program Query Response
AP AP LED,n, p AP? LED,n,p

m -« Value ofn
n is the value used for ndB-width measurement (ndB-down wave width). The
unit is dB. Input an integer.
Data range: ¥ n<50

» Value of p

p is a total power compensation value. The unitis dB. Input a value is input down
to the second decimal place.
Data range: —10.08n< + 10.00

m Initial setting value
n and p are backed up values.

m Default
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n=3(dB)
p =0 (dB)



9.4 AP [Application]

AP PMD [Application (PMD)]

m  Function
Measures PMD (Polarization Mode Dispersion). (Auto measurement)
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.
Header Program Query Response
AP AP PMD, n AP? PMD,n, m

m - Value ofn

n is a mode coupling coefficient. Input a value down to the second decimal place.
Data range: 0.0& n<1.00

* Value of m
m indicates a measurement mode.
m = 0: Auto measurement
= 1: Manual measurement

m Initial setting value
n, P Is a backed up value.

m  Default
n=1
m = 0 (Auto)

AP AMP [Application (Optical AMP)]

m  Function
Sets/reads the optical AMP measurement mode.
Header Program Query Response
AP AP AMP AP? AMP
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AP AMP MSL [Application (Optical AMP Memory Select)]

m  Function
Selects a measurement memory for optical AMP measurement.
Setting/read is enabled only in the optical AMP measurement mode.
Header Program Query Response
AP APAMP, MSL,s AP? AMPMSL AMPMSL,s
m Valueofs
s indicates a measurement memory.
s =PIN:  Pin memory used to measure the light input to the optical amplifier.
= POUT: Pout memory used to measure the light output from the optical am-
plifier.
m Initial setting value

s =PIN

AP AMP CAL [Application (Optical AMP Resolution Calibration)]

m  Function
Calibrates the resolution of the spectrum analyzer for optical AMP measurement.
When the calibration is complete, bit 4 (execution complete bit) of the extended
event status register (ESR2) is set to 1.
Setting/read is enabled only in the optical AMP measurement mode.
Header Program Query Response
AP APAMP,CAL,n AP? AMP,CAL AMP,CAL,m
m  Valueofn
O Program

9-10

Make the following setting with n.
n = 0: Specify the current resolution calibration data as the default.
= 1: Carry out resolution calibration to obtain resolution calibration data.
O Response
m indicates a resolution calibration state.
m = 0: Resolution calibration has been terminated normally.
= 1: Resolution calibration has been interrupted due to an insufficient
light level.
= 2: Resolution calibration has been interrupted due to any other fault.



9.4 AP [Application]

AP AMP PRM [Application (Optical AMP Parameter)]

m  Function
Sets parameters used for optical AMP measurement.
Setting/read is enabled only in the optical AMP measurement mode.
Header Program Query Response
AP AP AMP,PRM, AP ? AMP,PRM AMP,PRM,
ab,cdef,gh,ijk ab,cdef,gh,i,jk

m - Value of a [NF (S-ASE)/NF (Total)]

Select an NF calculation mode between NF (S-ASE) and NF (TOTAL).
a = 0: NF (S-ASE)
=1: NF (Total)

* Value of b [Method]

Select an NF measurement method.

b = 0: NF measurement made without using a spectrum division method
= 1: NF measurement made using a spectrum division method
= 2: NF measurement made using a polarization nullification method.
= 3: NF measurement made using a pulse method
= 4: WDM measurement

 Value of ¢ [Gauss/Mean]

Select a fitting method used for obtaining an ASE level (P ASE).
¢ = 0: Gauss fitting
= 1: Mean

* Value of d [Fitting span]

Specify a span, which represents the shortest and longest wavelengths subject to
the fitting carried out to obtain an ASE level (P ASE), with the signal light cen-
tered.

The unit is nm. Input a value down to the second decimal place.

Data range: 0.10 nead < 100.00 nm

 Value of e [Masked Span]

Specify a span, which represents the wavelength range (near the signal light)
where fitting is carried out to obtain an ASE level (P ASE), with the signal light
centered.

Fitting is carried out in the d-specified range excluding the e-specified range.
The unit is always nm. Input a value down to the second decimal place.

Data range: 0.10 nead < 100.00 nm

Note:

If the d- and e-specified wavelength area for fitting exceeds the measure-
ment range, the wavelength data in this area is excluded from fitting.
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* Value of f [Pin Loss]

Specify the difference between the level of the signal light input to the optical
spectrum analyzer and the level of the signal light input to the optical amplifier.
The unitis dB. Input a value down to the second decimal place.

Data range: —10.00 dBf < + 10.00 dB

* Value of g [Pout Loss]

* Value of h [NF Cal]

Specify the difference between the level of the optical amplifier output signal
input to the optical spectrum analyzer and the actual level of the optical amplifier
output signal.

The unit is dB. Input a value down to the second decimal place.

Data range: —10.00 dBg< + 10.00 dB

Specify a value for calibrating the result of NF calculation.
Input a value down to the third decimal place.
Data range: 0.108 h< 10.000

* Value of i [O.BPFL-Cal]

Specify the difference in level between the pass and block ranges of the optical
band pass filter inserted between the optical amplifier and the optical spectrum
analyzer.inserted.

The unit is dB. Input a value down to the second decimal place.

Data range: 0.00 dBi < 30.00 dB

* Value of j [O.BPF BW]

Specify an effective optical filter width (total ASE bandwidth) used for NF (total)
calculation.

The unit is always nm. Input a value down to the second decimal place.

Data range: 0.01 n® j < 999.99 nm

* Value of k [Pol Loss]

m Initial setting value

m Default
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Specify a level loss at the polarization control nulling stage used for polarization
nullification.

The unit is dB. Input a value down to the second decimal place.

Data range: —10.00 dBk < 10.00 dB

a to k are backed up values.

a= 0 (NF (S-ASE))
b= 0 (Spect Div On)
c= 0 (Gauss)
= 5.0 (nm)
e= 2.0 (nm)
f= 0.00 (dB)
g= 0.00 (dB)
h= 1.000
i= 0.00 (dB)
j= 3.00 (nm)
k= 0 (dB)



9.4 AP [Application]

AP AMP ASE [Application (Pout - Pase)]

m  Function
During the measurement made using a polarization nullification method, copies
the spectrum temporarily written into the Pout memory to the internal memory
Pase as an ASE.
Setting is enabled only in the optical AMP measurement mode.

Header Program Query Response
AP AP AMP, ASE

AP WDM [Application (WDM)]

m  Function
Sets to WDM Application
The display mode at this time uses the previously backed-up value.
Header Program Query Response
AP APWDM AP?WDM WDM, m
APWDM, SLV, n AP?WDM, SLV WEM, SLV, n
APWDM, MPK AP?WDM, MPK WDM, MPK
APWDM, SNR, d, A A, s| APPWEM, SNR WDM, SNE, d,AA, s
APWDM, REL, r AP?WDM, REL WDM, REL, r
APWDM, TBL, d, AA, s | AP?WDM, TBL WDM, TBL,d, A\, s
m  Send Data
» Value of n
Sets splice level at splice level setting command (SLV)
n =1 to 50 [dB]
* Value of d
Sets noise detection direction at SNR display
d = LEFT: Left side
= RIGHT: Right side
= HIGHER: Side with highest level
= AVERAGE: Average of LEFT and RIGHT
 Value of AA

Setting for detection position using wavelength difference at SNR display.
Evaluates SNR of point &\ from peak in direction specified at s.
AN = 0 [nm] or OFF : Auto-detects Dip in specified direction

AA =0 to +20 [nm] (0.01 step)
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» Value of r

Sets reference peak to r number at REL (Relative) display
r =1to 128

» Value of s
Sets whether the detected noise value should be normalized with the effective
resolution.
s ="ON"
="OFF"

m Response Data
m indicates the display mode as follows:
m = MPK: Multi Peak display
= SNR: SNR display
= REL: Relative display
Refer to the send data items for nAs, and r.

AP WDM, PKT, t [Application WDM Peak Type]

m  Function
Sets the method for detecting the signal wavelength in the WDM application.
Header Program Query Response
AP APWDM, PKT, t AP?WDM, PKT WDM, PKT, t

m Parameters

* Value of t
Selects a method for detecting the signal wavelength in the WDM application.
O MAX ..., The wavelength at the maximum point shall be the signal
wavelength.

O THRESHOLD ..The Threshold analysis central wavelength shall be the sig-
nal wavelength.

m Initial setting value
tis a backed up value.

m Default
t = MAX

9-14



9.4 AP [Application]

AP WDM, TCL, u [Application WDM Threshold Cue Level]

m  Function
Sets the cut level for calculating the signal wavelength by using the Threshold
analysis in the WDM application.
Header Program Query Response
AP APWDM, TCL, u AP?WDM, TCL WDM, TCL, u

m Value ofu

m Initial setting value

m Default

Sets the cut level for calculating the signal wavelength by using the Threshold

analysis in the WDM application.

0.1=u=<50.0
0.1 Step

u is a backed up value.

u=3.0dB

AP OFF [Application Off]

m  Function
Terminates application measurement.
Header Program Query Response
AP AP OFF AP? OFF
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9.5 APR [Application Result]

m  Function
Reads the result of analysis carried out with an AP command.
Response data is the result of the last analysis made by executing an AP com-
mand.
Header Program Query Response
APR None APR? SMSR, BWndb, A p, Lp, :Typel

A sm, Lsm, MOFS,

STBW, CNTOFS

FWHM, A m A p,Lp, :Type2
MODE, MSPC, POW

A fwhm, A ndb, FWHM, :Type3
BWndb, A p, Lp,

PKdens, POW

At A 1st, A last, Type4
PKcount

G,NF A sig, Lase, ‘Type 5
RES

m Response data
Values are tail-zero-suppressed.

Type 1: DFB-LD measurement

* Value of SMSR
SMSR indicates a side mode suppression ratio
The unitis dB. A value is output down to the second decimal place.
When analysis is impossible, —-999.99 is output.

* Value of BWndb

BWndb indicates an wave width (ndB-down width).
The unit is nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

* Value of Ap
Ap indicates a main peak wavelength.
The unit is nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

» Value of Lp

Lp indicates a main peak level.
The unit is nm. A value is output down to the second decimal place.
When analysis is impossible, —-999.99 is output.
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* Value of A sm

* Value of L sm

* Value of MOFS

» Value of STBW

* Value of CNTOFS

A sm indicates a side move wavelength.
The unitis nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

L sm indicates a side mode level.
The unit is dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.

MOEFS indicates a mode offset (difference in wavelength between the main peak
and side mode).

The unitis nm. A value is output down to the third decimal place.

When analysis is impossible, —999.99 is output.

STBW indicates a stop band (interval between wavelengths of both side modes of
main peak).

The unit is always nm. A value is output down to the third decimal place.

When analysis is impossible, —1 is output.

CNTOFS indicates a center offset (difference between main peak wavelength and
center wavelength of both side modes).

The unit is always nm. A value is output down to the third decimal place.

When analysis is impossible, —999.99 is output.
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Type 2: FP-LD measurement

* Value of FWHM

e Value of Am

* Value of Ap

 Value of Lp

* Value of MODE

* Value of MSPC

* Value of POW

9-18

FWHM indicates the half-magnitude full width obtained through the RMS analy-
sis (k = 2.35).

The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

A m indicates the center wavelength obtained through the RMS analysis (k =
2.35).

The unit is always nm. A value is output down to the third decimal place.

When analysis is impossible, —1 is output.

Ap indicates a main peak wavelength.
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

Lp indicates a main peak level.
The unit is dBm. A value is output down to the second decimal place.
When analysis is impossible, —-999.99 is output.

MODE indicates the number of axis modes used in the ndB-Loss analysis. An
integer is output.
When analysis is impossible, —1 is output.

MSPC indicates a mode spacing (axis mode interval)
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

POW indicates a power integration value.
The unit is always dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.



9.5 APR [Application Result]

Type 3: LED measurement

» Value of A fwhm

* Value of A ndb

* Value of FWHM

* Value of BWndb

* Value of A p

 Value of Lp

* Value of PKdens

* Value of POW

A fwhm indicates the center wavelength obtained through the RMS analysis (k =
2.35).

The unit is always nm. A value is output down to the third decimal place.

When analysis is impossible, —1 is output.

A ndb indicates the center wavelength obtained through the threshold analysis
(ndB).

The unit is always nm. A value is output down to the third decimal place.

When analysis is impossible, —1 is output.

FWHM indicates the half-magnitude full width obtained through the RMS analy-
sis (k = 2.35)

The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

BWndb indicates the wave width obtained through the threshold analysis (ndB).
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

A p indicates a peak wavelength.
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

Lp indicates a peak level.
The unit is dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.

PKdens indicates a peak power per mm.
The unit is always dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.

POW indicates a power integration value.
The unit is always dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.
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Type 4. PMD measurement

* Value of At

» Value of A 1st

* Value of A last

* Value of PKcount

At indicates a differential group delay time.
The unit is always fs. A value is output down to the second decimal place.
When analysis is impossible, —1 is output.

A 1st indicates the first peak wavelength.
The unit is always nm. A value is output down to the fourth decimal place.
When analysis is impossible, —1 is output.

A last indicates the last peak wavelength.
The unit is always nm. A value is output down to the fourth decimal place.
When analysis is impossible, —1 is output.

PKcount indicates a number of peaks. A positive integer is output.
When analysis is impossible, —1 is output.
Type 5: Optical AMP measurement

Type 5: Optical AMP measurement

* Value of G

* Value of NF

* Value of A sig

» Value of L ase

» Value of RES
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G indicates the gain of the optical amplifier.
The unit is always dBm. A value is output down to the second decimal place.
When analysis is impossible, —-999.99 is output.

NF indicates a noise figure.
The unit is always dB. A value is output down to the second decimal place.
When analysis is impossible, —-999.99 is output.

A sig indicates a signal light wavelength.
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, —1 is output.

L ase indicates the ASE level per resolution.
The unit is always dBm. A value is output down to the second decimal place.
When analysis is impossible, —999.99 is output.

RES indicates the resolution data used in the NF calculation.
The unit is always nm. A value is output down to the third decimal place.



9.5 APR [Application Result]

APR? MPKC [ApplicationResult (Multi Peak Counter)]

m  Function
Reads the number of peaks according to the multipeak detection result.
Header Program Query Response
APR None APR?MPKC MPKC, d
m  Response data

d indicates a number of peaks.

The unit is not used.
Data range: & d < 300
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APR? WDM [Application Result (WDM)]

m  Function
Queries WDM Application analysis results
Header Program Query Response
APR None APR? n, A1 L1, A2 L2..
(analysisresult link obtai ned) n, Al L1, S1,d1,12 L2, S2,d2.
n, Rn, A1, SP1, RA 1, L1, RL1, A2,
SP2,RA2,L2,RL2...
n, A1, f1, L1, S1,dl, SP1, SPf1, A2, f2,
L2, S2,d2, SP2, SPf2...
None APR? MPKC MPKC, n
None APR?WDM, MPK, m WDM, MPK, A, L
None APR?WDM, SNR, m WDM, SNR, A, L, S, d
None APR?WDM, SNR, GAV t
None APR?WDM, REL, m WDM, REL, A, SP,RA, L, RL
None APR?WDM, TBL, m WDM, TBL, A, f, L, S, d, SP, SPf
m  Send Data
* Value of m

m indicates the query peak number.

m =1 to 300

m Response

* Value of n

n is the peak number.
n =0 to 300

» Value of Ak (A1, A2, A3,...)

Ak indicates the wavelength of peak No. k.
Ak = xxxx.xx in nm units to two decimal places

- Value of fk (f1, f2, 13,...)

fk indicates the value of the frequency of peak No. k.
f = xxx.xxxx: Outputs values in fixed THz units to four decimal places.

* Value of Lk (L1, L2, L3,...)

Lk indicates the level of peak No. k.
Lk = xxxx.xx in dBm unit to two decimal places.
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9.5 APR [Application Result]

 Value of Sk (S1, S2, S3,...)
Sk indicates the SNR of peak No. k.
Sk = xxx.xx in dB units to two decimal places.
The first Spacing S1 is 0.

« Value of dk (RL1, RLS2, RL3,...)
dk is the noise detection direction for peak No.k.
dk = LEFT, RIGHT, or ERR (when Dip not detected)

 Value of Rn
Rn indicates the reference peak No.
Rn=1t0128

 Value of SPk (SP1, SP2, SP3,.)
SPk indicates the spacing of peak No.k.
SPK = xxxX.XxX in nm units to three decimal places
However, since there is no SP1 spacing data, SP1 = 0.

« Value of SPfk(SPf1, SPf2, SPf3...)

SPfk indicates the value of the spacing frequency of peak k.
SPfk = xxxx.xx: Outputs values in fixed GHz units to two decimal places. The
spacing data for SPf, however, does not exist, thus, outputs Spfl = 0.

« RA (RAL, RA2, RA3,...)
RAk indicates the relative wavelength of peak No. k.
RAk = xxx.xxx in nm units to three decimal places

« Value of RLk (RL1, RL2, RL3,...)

RLk indicates the relative level of peak No. k.
RLk = xxx.xx in dB units to two decimal places

* Value of A
A indicates the wavelength of the specified peak
A = XXXX.XX in nm to two decimal units
* Value of f
f indicates the value of the frequency of the specified peak.
f=xxx.xxxx: Outputs values in fixed THz units to two decimal places.
* Value of L
L indicates the level of the specified peak.
L = xxxx.xx in dBm units to two decimal places
* Value of S

S indicates the SNR of the specified peak
S = xxx.xx in dB units to two decimal places

9-23



Section 9 Details on Device Messages

9-24

» Value of t

* Value of SP

* Value of Spf

e Value of RA

* Value of RL

t indicates the gain tilt.
t = xx.xx in dB units to two decimal places

SP indicates the spacing of the specified peak.
SP = xxxx.Xxx in nm units to three decimal places

SPf indicates the value of the spacing frequency of the specified peak.
SPf = xxxx.xx: Outputs values in fixed GHz units to two decimal places.
The spacing data for m = 1, however, does not exist, thus, outputs SPf = 0.

RA indicates the relative wavelength of the specified peak.
RA = xxxx.xxx in nm units to three decimal places.

RL indicates the relative level of the specified peak.
RLk = xxxx.xx in dB units to two decimal places.

When there is no data each of the above returns wavelength | = -1, and Level L =
—999.99.



9.8 ATT [Optical Attenuater]

9.6 ARED [Acutual Resolution Data]

m  Function
Reads the actual resolution value.
Header Program Query Response
ARED None ARED ? n

m  Value of n
The unit is always nm. A value is output down to the third decimal place.

9.7 ARES [Actual Resolution]

m  Function
Determines whether the actual resolution is to be displayed.
Header Program Query Response
ARES ARES s ARES? S

m Valueofs
s = ON: Display the actual resolution.
= OFF: Donot display the actual resolution.

m Initial setting value
s is a backed up value.

m Default
s = OFF

9.8 ATT [Optical Attenuater]

m  Function
Turns on/off the internal optical attenuator.
Header Program Query Response
ATT ATT s ATT ? S

m Valueofs
s = ON: Turns on the optical attenuator.
= OFFTurns off the optical attenuator.
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9.9 AUT [Auto Measure]

m  Function
Carries out auto measurement. The wavelength and resolution are automatically
set for the incident light spectrum.
When the measurement is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

Header Program Query Response
AUT AUT AUT ? n
m  Valueofn

n indicates a measurement state. 0 or 1 is output.
0: Measurement has been completed.
1: Measurement is being carried out.

9.10 AVS [Sweep Average]

m  Function
Sets the number of sweep operations for sweep averaging.
Header Program Query Response
AVS AVS n AVS? n

m Value ofn

The unit is number of times. Input an integer comprising 1 to 3 digits or OFF.
Data range: 2 n< 1000, or OFF

m Initial setting value
n is a backed up value.

m Default
n = OFF
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9.12 BKL [Back Light]

9.11 AVT [Point Average]

m  Function

Sets the number of points for point averaging.
Header Program Query Response
AVT AVT n AVT? n

m  Valueofn
The unit is number of points. Input an integer comprising 1 to 3 digits or OFF.
Data range: 2 n< 1000, or OFF

m Initial setting value
n is a backed up value.

m Default

n = OFF

9.12 BKL [Back Light]

m  Function

Sets the time until the backlight turns off.
Header Program Query Response
BKL BKL n BKL ? n

m  Value of n
n is the time until the backlight is turned off. The unit is always min. Input a
value within the range of 0 to 20.
If 0 is input, the backlight will not turned off.

m Initial setting value

n =10 (min)
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9.13 BUZ [Buzzer ON/OFF]

m  Function
Turns on or off the buzzer.
Header Program Query Response
BUZ BUZ s BUZ ? S

m Value of s
ON: Turn on the buzzer.
OFF: Turn off the buzzer.

m |Initial setting value
s is a backed up value.

m Default
s=ON

9.14 CNT [Center Wavelength]

m  Function
Sets a center wavelength.
Header Program Query Response
CNT CNT A CNT ? A
\m Value of |

The unit is always nm. Input a value down to the second decimal place.
Data range: 600.081 < 1750.00

m [nitial setting value
A is a backed up value.

m Default
A =1350 (nm)
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9.17 CSAV [Condition Save]

9.15 CPY [Copy]

m  Function
Copies the screen to the internal printer.
When transfer to the printer is complete, bit 2 (transfer end bit) of the extended
event status register (ESR2) is set to 1.
Execute a CPY command with the printer set Int state.
Header Program Query Response
CPY CPY None None

9.16 CRCL [Condition Recall]

m  Function
Recalls the condition of the internal backup RAM as the current condition.
Header Program Query Response
CRCL CRCL n None None

m Value of n

n is the number of the memory whose condition is to be recalled. Input an integer
between 0 and 5.

9.17 CSAV [Condition Save]

m  Function
Saves the current condition in the internal backup RAM.
Header Program Query Response
CSAV CSAV n None None

m  Value of n
n is the number of the memory, 1 to 5, into which the current condition is to be
saved.
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9.18 DATE [Date Set]

m  Function
Sets the year, month, and day.
Header Program Query Response
DATE DATE yy,mm,dd DATE? yy,mm,dd
m < Value of yy

Input the last two digits (00 to 99) of Gregorian year.

 Value of mm
Input two digits (01 to 12) of month.

* Value of dd
Input two digits (01 to 31) of day.

9.19 DBA [Memory Data A]

m  Function
Outputs binary measurement data equivalent to the number of sampling points
from memory A.
The count of data in memory A is equal to the number of sampling points.
Header Program Query Response
DBA None DBA ? d
(equivalent to the number of
sampling points; binary data)
m Value ofd

d indicates measurement data. The data format depends on the scale.
See Appendix B, “Binary Data Transfer Format.”

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.
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9.21 DCA [Data Condition Memory A]

9.20 DBB [Memory Data B]

m  Function
Outputs binary measurement data equivalent to the number of sampling points
from memory B.
The count of data in memory B is equal to the number of sampling points.
Header Program Query Response
DBB None DBB ? d

(equivalent to the number of
sampling points; binary data)

m Value of d
d indicates measurement data. The data format depends on the scale.
See Appendix B, “Binary Data Transfer Format.”

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.

9.21 DCA [Data Condition Memory A]

m  Function
Reads data measurement conditions from memory A.
Header Program Query Response
DCA None DCA? ALA2nN

m - Valueof A1l

A 1indicates a start wavelength. The unit is always nm. A value is output down
to the second decimal place.

* Value of A2

A 2 indicates a start wavelength. The unit is always nm. A value is output down
to the second decimal place.

* Value of n
n indicates a sampling point, 251, 501, 1001, 2001, or 5001.
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9.22 DCB [Data Condition Memory B]

m  Function
Reads data measurement conditions from memory B.
Header Program Query Response
DCB None DCB ? ALA2n

m e+ Valueof A1

* Value of A2

* Value of n

A 1lindicates a start wavelength. The unit is always nm. A value is output down
to the second decimal place.

A 2 indicates a start wavelength. The unit is always nm. A value is output down
to the second decimal place.

n indicates a sampling point, 251, 501, 1001, 2001, or 5001.

9.23 DEL [FD File Delete]

m  Function
Deletes the specified file from the FD.
When file deletion is complete, bit 2 (transfer end bit) of the extended event status
register (ESR2) is set to 1.
Header Program Query Response
DEL DEL n None None

m - Value ofn
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Input a DOS-recognizable file name comprising eight or fewer characters in the
following format:

XXXXXXXX.dat

The file extension “.dat” may be omitted.



9.24 DMA [Memory Data A]

9.24 DMA [Memory Data A]

m  Function
Outputs ASCIl measurement data equivalent to the number of sampling points
from memory A.
The count of data in memory A is equal to the number of sampling points.
Header Program Query Response
DMA None DMA ? d + Terminator

(equivaent to the number of
sampling points)

m Value of d
d indicates measurement data. The data format depends on the scale.
The response data does not have a header, and x’s are zero-suppressed.

O Logscale .......... d=xxx.xx (Unit: dBm)
(<120 dBm= d < +30 dBm)
O Linear scale ...... d = XX.XxXxXE xx (Unit: mW)

(0.1000 < Mantissa patt1.0000, —& Exponenk +3)

Note:
In the 3-dimensional or overlapping display mode, the last measurement

data is output.
In the normalize display mode, an absolute level is output.

9-33



Section 9 Details on Device Messages

9.25 DMB [Memory Data B]

m  Function
Outputs ASCIl measurement data equivalent to the number of sampling points
from memory B.
The count of data in memory B is equal to the number of sampling points.
Header Program Query Response
DMB None DMB ? d + Terminator

(equivalent to the number of
sampling points)

m  Value ofd
d indicates measurement data. The data format depends on the scale.
The response data does not have a header, and x’s are zero-suppressed.

O Logscale .......... dExxx.xx (Unit; dBm)
(=120 dBm= d < +30 dBm)
O Linear scale ...... d = XX XxxxE xx (Unit: mW)

(0.1000 < Mantissa pagt 1.0000, —& Exponent +3)

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.
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9.26 DMD [Display Mode]

9.26 DMD [Display Mode]

m  Function
Sets a display mode.
Header Program Query Response
DMD DMD s DMD ? S
DMD 3, m,n 3, m,n

m ¢ Value of s
s =NRM: Specify a normal display mode.
= NRMZ: Specify a normalize display mode.
=OVL: Specify an overlapping display mode.
=MHL: Specify a max. hold display mode.
=3 Specify a 3-dimensional display mode.

* Values of m and n
m is a display type of the 3-dimensional display mode. Input 1, 2, or 3.
m= 1:Typel
2:Type 2
3:Type 3
n is a display angle of the 3-dimensional display mode. Input, 30, 45, 60, or 90.
(When 3 is input for the display type, only 45 can be input.)

m Initial setting value
s =NRM
m, n is a backed up value.

m Default
X = NRM (normal)
m = 1 (type), n = 45 (angle)
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9.27 DMK [A Marker]

m  Function
Sets the\ marker with a wavelength and reads the differences in wavelength and
level between th& marker and the trace marker.
Header Program Query Response
DMK DMK A DMK ? AN A
Af, Al

m < Value of A
A is a wavelength value.
The unitis nm or THz. Input a wavelength down to the fourth decimal place and
input a frequency down to the fifth decimal place.
Data range: Start wavelength\ < Stop wavelength

 Value of A\
A is the difference in wavelength betweenshmarker and the trace marker.
The unit is always nm. A value is output down to the fourth decimal place.

* Value of Af
Af is the value of the frequency Ah.

 Value of Al
Al is the difference in level between thenarker and the trace marker. The level
difference andthe unit on the specified scale are output.
When the log scale is selected, a value is output down to the second decimal
place. When the linear scale is selected, a value is output down to the third deci-
mal place.
If analysis is impossible, —1 is output. (Linear scale only)

m  Suffix

Al
Log scale: DB
Linear scale: No unit
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9.28 DPS [Dip Search]

9.28 DPS [Dip Search]

Function

Detects a spectrum dip and moves the trace marker there.

When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.

To move the dip, specify DIP, NEXT, LAST, LEFT, or RIGHT.

To read the dip wavelength and level, use a TMK? command.

Header

Program Query Response

PTS

PTS s PTS? PTSm

Value of s

Value of m

Initial setting value

s =DIP: Detects the main dip whose level is highest, and move the trace

marker there.

= NEXT: Detects the dip whose level is the second highest compared with the
current dip, and moves the trace marker there.

= LAST: Detects the dip whose level is the second lowest compared with the
current dip, and moves the trace marker there.

=LEFT: Detects the dip whose wavelength is the second shortest compared
with the current dip, and moves the trace marker there.

= RIGHT: Detects the dip whose wavelength is the second longest compared
with the current dip, and moves the trace marker there.

m = DIP, NEXT, LAST, LEFT, RIGHT
= ERR (state other than dip search)

s =DIP
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9.29 DQA [Memory Data A]

m  Function
Outputs ASCIl measurement data equivalent to the number of sampling points
from memory A.
The count of data in memory A is equal to the number of sampling points.
Header Program Query Response
DQA None DQA ? d + Separator

(equivalent to the number of
sampling points)

m Value ofd

d indicates measurement data. The data format depends on the scale.
The response data does not have a header, and x’s are zero-suppressed.
O Log scale .......... d = xxx.xx (Unit: dBm)

(<120 dBm= d < +30 dBm)
O Linear scale ...... d = X.XxXxxE xx (Unit: mW)

(0.1000 < Mantissa patt1.0000, —& Exponenk +3)

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.

9.30 DQB [Memory Data B]

m  Function
Outputs ASCII measurement data equivalent to the number of sampling points
from memory B.
The count of data in memory B is equal to the number of sampling points.
Header Program Query Response
DQB None DQB ? d + Separator

(equivaent to the number of
sampling points)

m Value of d
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d indicates measurement data. The data format depends on the scale.
The response data does not have a header, and x’s are zero-suppressed.
O Log scale .......... d = xxx.xx (Unit: dBm)

(=120 dBm= d < +30 dBm)
O Linear scale ...... d = X.XxXxxE xx (Unit: mW)

(0.1000 < Mantissa pagt1.0000, —& Exponentk +3)

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.



9.33 ERR [Error]

9.31 DRG [Dynamicrange Mode]

m  Function
Sets a high or normal dynamic range.
Header Program Query Response
DRG DRG s DRG? S
m Valueofs
s indicates a selected dynamic range.
High dynamic range .................. HIGH
Normal dynamic range .............. NORMAL
m Initial setting value
s is a backed up value.
m Default

s = NORMAL

9.32 EMK [Marker Off]

m  Function
Deletes all markers
Header Program Query Response
EMK EMK None None

9.33 ERR [Error]

m  Function
Reads the number of the error occurred during GPIB operation.
Header Program Query Response
ERR None ERR ? n
m  Value of n

n indicates an error code number, a 3-digit integer.
An error number is set when the ESB bit (bit 5) of the status byte register (STB) is

on and the command error bit (bit 5), execution error bit (bit 4), or device depen-
dent error bit (bit 3) of the standard event status register (ESR) is on.
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9.34 ESEL [Extended Event Status Enable Registerl]

m  Function
Sets/reads the extended event status register 1 enable register.
Header Program Query Response
ESE1 ESE1 n ESE1 ? n

m  Value of n
n is a positive integer, 0 to 255. When n = 0, the register is disabled.

m |Initial setting value
n=0

9.35 ESEZ2 [Extended Event Status Enable Register2]

m  Function
Sets/reads the extended event status register 2 enable register.
Header Program Query Response
ESE2 ESE2 n ESE2 ? n

m  Value of n
n is a positive integer, 0 to 255. When n = 0, the register is disabled.

m Initial setting value
n=0

9.36 ESE3 [Extended Event Status Enable Register3]

m  Function
Sets/reads the extended event status register 3 enable register.
Header Program Query Response
ESE3 ESE3 n ESE3? n

m  Value of n
n is a positive integer, 0 to 255. When n = 0, the register is disabled.

m Initial setting value
n=0
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9.39 ESR3 [Extended Event Status Register3]

9.37 ESRI1 [Extended Event Status Registerl]

m  Function
Reads the extended event status register 1 information generated by GPIB operation.
Header Program Query Response
ESR1 None ESR1 ? n
m  Valueofn

n is not used, so it is always O.

9.38 ESR2 [Extended Event Status Register?2]

m  Function
Reads the extended event status register 2 information generated by GPIB operation.
Header Program Query Response
ESR2 None ESR2 ? n
m  Value of n

nis an integer, 0 to 255.

9.39 ESRS3 [Extended Event Status Register3]

m  Function
Reads the extended event status register 3 information generated by GPIB operation.
Header Program Query Response
ESR3 None ESR3 ? n
m  Valueofn

n is an integer, 0 to 255.
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9.40 FED [Feed]

m  Function
Causes the internal printer to feed lines.
Header Program Query Response
FED FED n None None

m  Value of n
n is a number of lined to be fed, 0 to 255.

9.41 FMT [FD Format]

m  Function
Formats the FD.
When formatting is complete, bit 2 (transfer end bit) of the extended event status
register (ESR2) is set to 1.
Header Program Query Response
FMT FMT None None

9.42 FOPT [FD File Option]

m  Function
Sets FD file options.
Header Program Query Response
FOPT FOPT a b, c FOPT ? abc

m -« Valueofa
Specify an additional file to be saved.

a = NONE: None (No additional file)
= BMP: [bimp file output
=TXT: [ixt (text) file output

= BMP&TXT: bimp and text file output

* Value of b
Specify a file ID.
b = NUMBER: File number input
= NAME: File name input
» Value of c
Specify an FDD mode. ¢ may be omitted.
c =144 M: PC-compatible machine
=12 M: PC98 Series (NEC/EPSON)
Note:

9-42 ¢ can be changed by turning off the power and then turning it on.



9.45 ITM [Interval Time]

9.43 GCL [Graph Clear]

m  Function
Clears the waveform.
Header Program Query Response
GCL GCL None None

9.44 HEAD [Header]

m  Function
Determines whether a header is to be added to the data replied to a query command.
Header Program Query Response
HEAD HEAD s None None

m s Value of
s = ON: Add a header.
= OFF:Donot add a header.

m Initial setting value
s = OFF

9.45 ITM [Interval Time]

m  Function

Sets a sweep start interval.
Header Program Query Response
IT™M ITM s IT™ ? S

m Valueofs
sis an interval time. Input a unit and a value (S’ = 0 to 99), or input a value with
its unit fixed at sec. (When the value is greater than 99 sec, it is displayed in min.)
UNit..oeeeieieeeeee, MIN, SEC
Data range .............. 0 ss&’< 99 min

m [nitial setting value
s is a backed up value.

m Default

s =“0 SEC”
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9.46 LCD [Display Color]

m  Function
Sets a display color.
Header Program Query Response
LCD LCD p,r,0,b LCD ? r,gb

m ¢ Valueofp
Specify a screen number with one of the following numbers:
p=0: Grid
1. Graph-B
Graph-A
LMKkr
| Mkr
Card
Card Shadow
Zone
Zone Chara.
: Window
10: Character

© o N RN

* Values of r, g, and b
Specify levels of three colors (r, red; g, green; b, blue) with integers 0 to 7.
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9.48 LOFS [Level Offset]

9.47 LLV [Linear Scale]

Function

Selects a linear scale as a level scale and sets a scale value.

Header

Program Query Response

LLV

LLV | LLV ? I

Value of |

Initial setting value

Default

O When A, B, or A & B is selected by TSL (Trace Select)
| is a scale value. Specify a unit and a value, 1 to 4, or specify a value with its
unit fixed at mw.
unit ....oceeevnnen. W, MW, UW, NW, PW
Data range ........ 1IPW1<1W

O When A-B or B-A is selected by TSL (Trace Select) and a normalize display
mode is set
l'is a scale value. Specify a unit and a value, 1 to 3. The unit may be omitted.

Data range ........ 1PCJ1<200 PCT

| is a backed up value.

| =100 (MW)

9.48 LOFS [Level Offset]

m  Function
Sets a level offset value.
Inputting a level offset value will move the displayed spectrum the distance
equivalent to the level offset.
Header Program Query Response
LOFS LOFS n LOFS? n
m  Value of n

n indicates a level offset value.
The unit is dB. Input a value down to the second decimal place.
Data range: —30.00 dBn < + 30.00 dB
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9.49 LOG [Log Scale]

m  Function
Selects a log scale as a level sale and sets a scale value (dB/div).
Header Program Query Response
LOG LOG | LOG? I
m  Value of |

m |Initial setting value

m Default

The unit is dB/div. Input a value down to the first decimal place.

Data range:0.£1<10.0

| is a backed up value.

| = 10 (dB/div)

9.50 LVS [Level Scale]

m  Function
Checks whether a log or linear scale is set as a level scale.
Header Program Query Response
LVS None LVS? S
m  Valueofs
s indicates a level sale type.
Log scale ................
Linear scale
9.51 MDM [Modulation Mode]
m  Function
Sets a modulation measurement mode.
Header Program Query Response
MDM MDM s MDM ? S
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9.53 MKB [Wavelength Marker B]

Value of s
s = NORMAL: Normal measurement
=TRIGGER: EXT trigger measurement

Initial setting value
s is a backed up value.

Default
s = NORMAL

9.52 MKA [Wavelength Marker A]

m  Function

Sets wavelength A with a wavelength.
Header Program Query Response
MKA MKA A MKA ? A

m  Value of A
The unitis nm or THz. Input a wavelength down to the fourth decimal place and
input a frequency down to the fifth decimal place.
Data range: Start wavelength\ < Stop wavelength

m Initial setting value

A = 600.000 (nm)

9.53 MKB [Wavelength Marker B]

m  Function

Sets wavelength A with a wavelength.
Header Program Query Response
MKB MKB A MKB ? A

m  Value of A
The unitis nm or THz. Input a wavelength down to the fourth decimal place and
input a frequency down to the fifth decimal place.
Data range: Start wavelength\ < Stop wavelength

m [nitial setting value

A = 1800.000 (nm)
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9.54 MKC [Level Marker C]

m  Function
Sets level marker C with a level.

Header Program Query Response
MKC MKC | MKC ? I

m  Value of |

A is a level value including the unit of the trace marker on the set scale.

When the log scale is selectads a value represented down to the third decimal

place. When the linear scale is selected, it is represented by a maximum of seven

digits.

Data range:

—190DBM < | < +50 DBM ....Log scale, normal/max. hold/overlap, trace A/B/AB

-160DB <I<+160DB....... Log scale, normal/max. hold/overlap, trace A-B/
B-A
Log scale, normalize

—-200DB <I1<+120DB........ Linear scale, normal/max. hold/overlap, trace A/
B/AB

oPW <I<12W........ Linear scale, normal/max. hold/overlap, trace A/
B/AB

OPCT <1< 240 PCT ....... Linear scale, normal/max. hold/overlap, trace A-
B/B-A
Linear scale, normalize

m  Suffixes

DBM: Log scale, normal/max. hold/overlap, trace A/B/AB
DB: Log scale, normal/max. hold/overlap, trace A-B/B-A
Log scale, normalize
W: Linear scale, normal/max. hold/overlap, trace A/B/AB
MW:  Linear scale, normal/max. hold/overlap, trace A/B/AB
Uw: Linear scale, normal/max. hold/overlap, trace A/B/AB
NW: Linear scale, normal/max. hold/overlap, trace A/B/AB
PW: Linear scale, normal/max. hold/overlap, trace A/B/AB
PCT: Linear scale, normal/max. hold/overlap, trace A-B/B-A
Linear scale, normalize
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9.55 MKD [Level Marker D]

9.55 MKD [Level Marker D]

m  Function
Sets level marker D with a level.
Header Program Query Response
MKD MKD | MKD ? I
m  Value of |
A is a level value including the unit of the trace marker on the set scale.
When the log scale is selectdds a value represented down to the third decimal
place. When the linear scale is selected, it is represented by a maximum of seven
digits.
Data range:
—190 DBM< A < +50 DBM ... Log scale, normal/max. hold/overlap, trace A/B/AB
-160DB <A <+160DB...... Log scale, normal/max. hold/overlap, trace A-B/
B-A
Log scale, normalize
—-200DB <A <+120DB...... Linear scale, normal/max. hold/overlap, trace A/
B/AB
0 PW SAS 12W.......... Linear scale, normal/max. hold/overlap, trace A/
B/AB
0 PCT SA<240 PCT ...... Linear scale, normal/max. hold/overlap, trace A-
B/B-A
Linear scale, normalize
m  Suffixes

Same as level marker C.
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9.56 MKV [Marker Value Wavelength/Frequency Select]

m  Function
Converts the trace marker, the delta marker and wavelength values obtained from
a part of the analysis into frequencies and then displays them.
Header Program Query Response
MKV MKV s MKV ? S

m Valueofs
s =WL: Wavelength
= FREQ: Frequency

m Initial setting value
s is a backed up value.

m Default
s=WL

9.57 MOD [Measure Mode]

m  Function
Outputs a number indicating a measurement mode.
Header Program Query Response
MOD None MQOD ? n
m  Value of n

n is output with a number, 0 to 3, indicating the following:
0: A spectrum is not being measured.

1: A spectrum is being measured (single sweep).

2: A spectrum is being measured (repeat sweep).

3: Power monitor
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9.60 OPT [Light Output]

9.58 MPT [Sampling (Measureing) Points]

m  Function
Sets a number of sampling points.
Header Program Query Response
MPT MPT n MPT ? n

m Valueofn
The unit is number of points. Input one of the following values:
51, 101, 251, 501, 1001, 2001, 5001

m Initial setting value
n is a backed up value.

m Default
n =501 (points)

9.59 MSL [Memory Select]

m  Function
Selects memory A or B for saving measurement data.
Header Program Query Response
MSL MSL s MSL ? S

m Valueofs

s = A: Select memory A.
= B: Select memory B.

m Initial setting value
s = A (memory A)

9.60 OPT [Light Output]

m  Function
Turns on/off the light output from the internal light source (optional white light
source or reference light source).
Header Program Query Response
OPT OPT s OPT ? S

m Value of n

s = ON: Turn on the light output.
= OFFTurn off the light output.
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9.61

9.62 PKC [Peak - Center]

(Not used.)

m  Function
Sets the spectrum peak wavelength as a center wavelength.
Header Program Query Response
PKC PKC None None
9.63 PKL [Peak - Level]
m  Function
Sets the spectrum peak level as a reference level.
Header Program Query Response
PKL PKL None None
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9.64 PKS [Peak Search]

9.64 PKS [Peak Search]

m  Function
Detects the spectrum peak and moves the trace marker there.
When the processing is complete, bit 0 (measurement end bit) of the extended
event status register (ESR2) is set to 1.
To move the peak, specify PEAK, NEXT, LAST, LEFT, or RIGHT.
To read the peak wavelength and level, use a TMK? command.
Header Program Query Response
PKS PKS s PKS? m
m Valueofs
s = PEAK: Detects the main peak whose level is highest, and moves the
trace marker there.
= NEXT: Detects the peak whose level is the second highest compared
with the current peak, and moves the trace marker there.
= LAST: Detects the peak whose level is the second lowest compared
with the current peak, and moves the trace marker there.
= LEFT: Detects the peak whose wavelength is the second shortest
compared with the current peak, and moves the trace marker
there.
= RIGHT: Detects the peak whose wavelength is the second longest com-

m  Value of m

m Initial setting value

pared with the current peak, and moves the trace marker there.

m = PEAK, NEXT, LAST, LEFT, RIGHT
= ERR (state other than peak search)

s = PEAK
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9.65 PWR [Power Monitor]

m  Function
Sets parameters for the power monitor, and goes to the power monitor measure-
ment mode.
Each time it becomes possible to read a power monitor value, bit 3 (execution
complete bit 1) of the extended event status register (ESR2) is set to 1.
To go to the spectrum measurement mode, execute an SPC command.

Header Program Query Response
PWR PWR A PWR ? A

m  Value of A
A is a wavelength range. The unitis nm. Input one of the following values:
632.8, 850.0, 1300.0, 1550.0
If the digits below the decimal point are 0s, they may be omitted.

m Initial setting value

Default

A is a backed up value.

A =1550.0

9.66 RCAL [Resolution Calibration]

m  Function
Calibrates the value of the effective resolution.
Header Program Query Response
RCAL RCAL n RCAL ? m

m Value ofn

m Value of m
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n =0: Initializes the corrected value of the resolution.
=1: Executes calibration of the resolution to calculate the corrected value of
the resolution.

m=0: The corrected value of the resolution is the initial value (= 1).
=1: Calibration of the resolution ended normally.
=2: Calibration of the resolution is being executed.
=3: Calibration of the resolution ended abnormally.



9.68 RCL [FD File Recall]

9.67 PWRR [Power Monitor Result]

m  Function
Reads the result of measurement made using a power monitor.
Header Program Query Response
PWRR None PWRR ? p

m  Response

* Value of p
p is a measured power value.
The unit is dBm. A value is output down to the second decimal place.
Data is tail-zero-suppressed.

9.68 RCL [FD File Recall]

m  Function
Recalls the specified file on the FD.
When file recall is complete, bit 2 (transfer end bit) of the extended event status
register (ESR2) is set to 1.
Header Program Query Response
RCL RCL n None None

m  Value of n
Input a DOS-recognizable file name comprising eight or fewer characters in the
following format:
XXXXXXXX.dat
The file extension “.dat” may be omitted.
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9.69 RES [Resolution]

m  Function

Sets measurement resolution.
Header Program Query Response
RES RES n RES? n

m  Value ofn
n indicates measurement resolution. The unit is always nm. Input one of the
following values:
1.0, 0.5, 0.2, 0.1, 0.07, 0.05

m Initial setting value
n is a backed up value.

m Default

n=1.0 (nm)

9.70 RLV [Reference Level Scale]

m  Function
Sets a reference level when setting a log scale.
Header Program Query Response
RLV RLV | RLV ? I
m  Value of |
Input a value down to the first decimal place.
O When A, B, or A & B is selected by TSL (Trace Select)
The unit is dBm.
Data range: —90.8 | < +30.0
O When A-B or B-A is selected by TSL (Trace Select) and a normalize display
mode is set
The unit is dBm.
Data range: —10081< 100.0
m Initial setting value
| is a backed up value.
m Default
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9.73 SPC [Spectrum]

9.71 SAV [FD File Save]

m  Function
Saves measurement data in the specified file on the FD.
When file saving is complete, bit 2 (transfer end hit) of the extended event status
register (ESR2) is set to 1.
Header Program Query Response
SAV SAV n None None
m - Valueofn

Input a DOS-recognizable file name comprising eight or fewer characters in the

following format:
XXXXXXXX.dat

The file extension “.dat” may be omitted.

9.72 SMT [Smooth]

m  Function

Sets a number of smoothing points.
Header Program Query Response
SMT SMT n SMT ? n

m  Valueofn
The unit is number of points. Input one of the following values or OFF:
3,5,7,9, 11, or OFF

m Initial setting value
n is a backed up value.

m Default

n = OFF

9.73 SPC [Spectrum]

m  Function
Goes to the spectrum measurement mode.
Header Program Query Response
SPC SPC None None
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9.74 SPN [Span Wavelength]

m  Function
Sets a span wavelength.
Header Program Query Response
SPN SPN A SPN ? A
m  Value of |

m |Initial setting value

m Default

The unit is always nm. Input a value down to the first decimal place.
Data rangeA = 0,0.2< A <1200.0

A is a backed up value.

A =500 (nm)

9.75 SRT [Repeat Sweep]

m  Function
Starts repeat sweep.
Header Program Query Response
SRT SRT None None

9.76 SSI [Single Sweep]

m  Function
Starts single sweep.
When single sweep is complete, bit 1 (sweep stop bit) of the extended event status
register (ESR2) is set to 1.
Header Program Query Response
SS| SSI None None

9-58




9.79 STO [Stop Wavelength]

9.77 SST [Sweep Stop]

m  Function
Stops sweep.
Header Program Query Response
SST SST None None

9.78 STA [Start Wavelength]

m  Function

Sets a start wavelength.
Header Program Query Response
STA STA A STA? A

m  Value of A
The unit is always nm. Input a value down to the first decimal place.
Data range: 600.8 A < 1750.0

m Initial setting value
A is a backed up value.

m Default

A =1100 (nm)

9.79 STO [Stop Wavelength]

m  Function

Sets a stop wavelength.
Header Program Query Response
STO STO A STO? A

m  Value of A
The unit is always nm. Input a value down to the first decimal place.
Data range:600.8 A < 1800.0

m [nitial setting value
A is a backed up value.

m Default

A =1600 (nm)
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9.80 TDL [EXT-trigger Delay Time]

m  Function
Sets a trigger delay used for EXT trigger measurement.
Header Program Query Response
TDL TDL n TDL ? n

m Value of n

m |Initial setting value

m Default

The unit is always m s. Input a value with an integer comprising 1 to 7 digits.
Data range: & n< 5000000

n is a backed up value.

9.81 TDSP [Time & Date Display On/Off]

m  Function
Turns on/off the timer display.
Header Program Query Response
TDSP TDSP s TDSP ? S

m - Valueofs

S indicates whether the timer display is on or off.
s = ON: Turn on the timer display.
= OFF:Turn off the timer display.

9.82 TER [Title Erase]

m  Function
Clears all title characters.
Header Program Query Response
TER TER None None
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9.84 TLSA [Measure Mode (Adjust to TLS)]

9.83 TIME [Time Set]

m  Function
Sets hours and minutes.
Header Program Query Response
TIME TIME hh,mi TIME? hh,mi

m -« Value of hh
Input hours with two digits (00 to 23).

* Value of mi
Input minutes with two digits (00 to 59).

9.84 TLSA [Measure Mode (Adjust to TLS)]

m  Function
Calibrates wavelength of optical spectrum for TLS Tracking measurement
Setting/Reading are only possible in the TLS Tracking measurement mode.
Header Program Query Response
TLSA TLSA n TLSA ? m

m  Valuesofnand m
n indicates the following conditions.
n =0: TLS wavelength calibration forcibly quit
=1: Executing TLS wavelength calibration and finding TLS wavelength
calibration data
m indicates the following conditions.
m=0: TLS wavelength calibration ended normally
=1: Calibrating TLS wavelength
=2: TLS wavelength calibration suspended due to abnormality
=3: Not calibrated
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9.85 TLST [Measure Mode (TLS Tracking)]

m  Function
Sets/Reads TLS Tracking measurement mode
Header Program Query Response
TLST TLST s TLST ? S

m Value ofs

9.86 TMC [TMKR - Center]

s indicates the following conditions

s =ON: TLS Tracking measurement condition or TLS Tracking measurement
switched to ON
= OFF: Normal measurement or Power Monitor condition, or TLS Tracking
measurement switched to OFF

m  Function
Sets a trace marker wavelength as the center wavelength.
Header Program Query Response
TMC T™MC None None
9.87 TMK [Trace Marker]
m  Function
Sets the trace marker with a wavelength.
Header Program Query Response
TMK TMK A TMK ? ALl

m - Value of A

* Value of |
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A is a wavelength value.

The unitis nm or THz. Input a wavelength down to the fourth decimal place and
input a frequency down to the fifth decimal place.

Data range: Start wavelength\ < Stop wavelength

| indicates a level value including the unit of the trace marker on the set scale.

If it is impossible to calculate | on the linear scale, —1 is output.




9.88 TRM [Terminater]

Suffixes

DBM: Log scale, normal/max. hold, trace A/B

DB: Log scale, normal/max. hold, trace A-B/B-A
Log scale, normalize
w: Linear scale, normal/max. hold, trace A/B

MW Linear scale, normal/max. hold, trace A/B

Uw: Linear scale, normal/max. hold, trace A/B

NW: Linear scale, normal/max. hold, trace A/B

PW: Linear scale, normal/max. hold, trace A/B

PCT: Linear scale, normal/max. hold, trace A-B/B-A
Linear scale, normalize

9.88 TRM [Terminater]

m  Function
Switches between terminators when the MS9710C is used as a talker
(data is sent from the MS9710C).

Header Program Query Response
TRM TRM n TRM ? n

m  Value of n

n=0: LF~"EOI
=1. CR:.LF"EOI
m [nitial setting value
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9.89 TSL [Trace Select]

m  Function
Selects a waveform trace mode among A, B, A & B, A-B, and B-A.
Header Program Query Response
TSL TSL s TSL ? S
m  Valueofs
s = A: Select trace mode A.
=B: Selecttrace mode B.
= AB: Select trace mode A & B.
= A-B:Select trace mode A-B.
= B-A:Select trace mode B-A.
m Initial setting value
s = A (trace A)
9.90 TTL [Title]
m  Function
Writes/reads a title.
Header Program Query Response
TTL TTL s TTL ? S
m  Valueofs
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s is a title character string enclosed in single quotation marks (* ).
A title character string can be comprised of 30 or fewer characters.




9.92 WCAL [Wavelength Calibration]

9.91 VBW [Video Band Width]

m  Function
Sets a video bandwidth.
Header Program Query Response
VBW VBW s VBW ? S
m Valueofs
sis a VBW value. Input one of the following integers including the unit (always Hz):
1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz, or 10 Hz
m Initial setting value
s is a backed up value.
m Default

s=1kHz

9.92 WCAL [Wavelength Calibration]

m  Function
Carries out wavelength calibration using an external or reference light source to
create wavelength calibration data.
When wavelength calibration is complete, bit 4 (execution complete bit) of the
extended event status register (ESR2) is set to 1.
Header Program Query Response
WCAL WCAL n WCAL ? m
m ¢ Value of n
n =0: Use the default value as the wavelength calibration data.
=1: Carries out wavelength calibration using an external light source to cre-
ate wavelength calibration data.
=2: Carries out wavelength calibration using a reference light source to cre-
ate wavelength calibration data.
=3: Terminate wavelength calibration forcibly.
* Value of m

m=0: Waveform calibration has been terminated normally.
=1: Waveform calibration is being carried out.
=2: Waveform calibration has been interrupted due to an insufficient light
level.
=3: Waveform calibration has been interrupted due to any other fault.
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9.93 WDP [Vacuum/Air Set]

m  Function
Sets the wavelength display mode to “in Vacuum” or “in Air.”
Header Program Query Response
WDP WDP s WDP ? S

m Value ofs

m |Initial setting value

m Default

s =VACUUM: in Vacuum
= AlIR: in Air

s is a backed up value.

s =AIR

9.94 WOFS [Wavelength Offset]

m  Function
Sets a wavelength offset value.
Header Program Query Response
WOFS WOFS n WOFS ? n

m Value of n
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n is a waveform offset value.
The unit is always nm. Input a value down to the second decimal place.
Data range: —1.00 nein< 1.00 nm




9.96 ZMK [Zone Marker]

9.95 WSS [Setting Wavelength Start and Stop]

m  Function
Sets the start wavelength and the stop wavelength at the same time.
Header Program Query Response
WSS WSS AL, A2 WSS *? A1, A2

m - Valueofll

» Value of 12

The Value to be set as the start wavelength, which is in nm units and may be set to
one decimal place.

The Value to be set as the stop wavelength, which is in nm units and may be set to
one decimal place.

9.96 ZMK [Zone Marker]
ZMK WL [Zone Marker Wavelength]

m  Function
Sets zone markers with its center wavelength and span.
Header Program Query Response
ZMK ZMK WL, Ac, As ZMK ? WL WL, Ac, As

m e+ Valueof Ac

* Value of A s

m Initial setting value

A c is a center wavelength of zone markers.
The unit is always nm. Input a value down to the third decimal place.
Data range: Start wavelength\ c < Stop wavelength

A s is a span of zone markers.

The unit is always nm. Input a value down to the third decimal place.

A zone marker should not exceed the range between the start wavelength and the
stop wavelength.

A ¢ = Center wavelength
A s = Span wavelength
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ZMK SPN [Zone Marker - Span]

m  Function
Sets the center wavelength and span of zone markers.
Header Program Query Response
ZMK ZMK SPN None None
ZMK ZOOM [Zone Marker — Zoom In/Out]
m  Function
Zooms in or out zone markers.
Header Program Query Response
ZMK ZMK ZOOM, s ZMK ? ZOOM ZOOM, s
m Valueofs
s =IN:  Zoom in zone markers.
= OUT: Zoom out zone markers.
m Initial setting value
s =0UT
ZMK ERS [Zone Marker Erase]
m  Function
Erases zone markers.
Header Program Query Response
ZMK ZMK ERS None None
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Section 10 Program Examples

10.1 Precautions on Creating a Program

Precautions on creating a remote control program are as follows.

No. Precaution Description
Devices may be in various states after they have been operated by their
own operator panels and other programs. In many cases, these states may
not be proper at the start of use. Therefore, these devices must be initial-
o . ized so that they can be used under certain conditions.
1 Besureto initialize devices. o . )
(@) Initialization of interface function (IFC@)
(b) Initialization of device message exchange function (DCL @)
(c) Initialization of device-dependent functions (* RST)
When the RS-232C interface is used, only 3) isrequired.
If devices are set in a simple remote state, they will enter the local state
when the LOCAL key ispressed. If apanel key is pressed with the device
9 Set devices in the RWLS | inthelocal state, the device cannot carry out automatic measurement prop-
(Remote With Lockout State). | erly and therefore the measurement data becomes inaccurate.
Execute an LLO@ statement to lock out devices to prevent devices from
returning to the local state.
Immediately after sending a | If a command other than a READ@ statement is sent to the controller
3 query, do not send any | beforereading the query result, the output message is cleared at reception
device-related command oth-| of MLA and therefore the response message disappears. Be sureto write a
er than READ@ READ@ statement directly after the query.
4 Avoid exception handling in | Expected exceptions must be handled in the exception handling section in
the protocol. the program so that execution does not stop due to errors.
Check interface functions | If a created program is executed for a device that does not have a subset,
5 (subset) of individual devices | processing will not proceed. Be sure to check subsets of devices. Also
(GPIB). check the devices conform to |EEE 488.2.
The RS-232C interface of the MS9710C has a 256-byte data area as an
internal receive buffer. However, overflow may occur depending on the
6 Prevent buffer overflow processing type. To prevent errors from occurring due to overflow, do not
(RS-2320). send a large volume of data (control commands) at a time when perform-
ing remote control using the RS-232C interface. After sending a sequence
of commands, you can send an * OPC? command, wait for a response to be
received, then send the next command for synchronization.
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10.2 Program Examples

10.2 Program Examples

(1) Obtaining a peak wavelength and peak level

Shown below is an example of a program that obtains a peak wavelength and peak level through spectrum
measurement.

90 WRITE @108 : “SSI”

100 DO

110 WRITE @108 : “ESR2?”

120 READ @108 : ESR2

130 EXIT IF BIT (1, ESR2) = 1! sweep end
140 LOOP

150 WRITE @108 : “PKS”

160 DO

170 WRITE @108 : “ESR2?”

180 READ @108 : ESR2

190 EXIT IF BIT (0, ESR2) =1! Peak search end
200 LOOP

210 WRITE @108 : “TMK?”
220 READ @108 : WAVES$, LEVEL$

230 PRINT “Peak wave length " : WAVES$: “nm”

240 PRINT “Peak level ":LEVEL$

Line 90: Start sweep.

Lines 100 to 140: Wait for the end of sweep.

Line 150: Search for a peak.

Lines 160 to 120: Wait for the end of peak search.

Lines 210 to 220: Input a peak value.

Lines 230 to 240: Print the result. 10

In this example, the end of sweep is waited to obtain a peak from the recognized waveform.
The end of sweep and the ends of peak search are checked by monitoring the extended event registeg, How-
ever, when a GPIB interface bus is used, an SRQ interrupt can be used. When it is used, the bits corres-&nding
to the service request enable register and extended event status register must be set in advané&REng e

and ESE2 commands, respectively. g

Program Ex
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(2) Obtaining a side mode ratio

Shown below is an example of a program that obtains a spectrum waveform side mode ratio. In this example,
the second peak existing on the left of the peak (shorter wavelength side) is subjected to the analysis.

90 WRITE @108 :“ANA SMSR, LEFT”
100 DO

110 WRITE @ 108 :“ESR2 ?”

120 READ @ 108 ; ESR2

130 EXIT IF BIT (0, ESR2) =1 analysis end
140 LOOP

150 WRITE @108 : “ANAR?”

160 READ @108 : WAVE, LEVEL

170 IF WAVE <0 THEN

180 PRINT “[I10 can’t analysis [T17
190 ELSE

200 PRINT “wave diff =": WAVE : “nm”

210 PRINT “level diff =": LEVEL : “dB”

220 END IF

Line 90: Carry out side mode analysis.
Lines 100 to 140: Wait for the end of analysis.
Lines 150 to 160: Input the analysis result.
Lines 170 to 210: Print the result.

After execution of analysis, the end of the analysis is waited and the result is input. The result is printed to
allow the operator to check whether the second peak exists and whether a normal analysis value is obtained.
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(8) Obtaining a power value

Shown below is an example of a program that carries out power monitor measurement to obtain the power
value of a specific wavelength.

90 WRITE @108 :“PWR 632.8”
100 DO
110 WRITE @108 : “ESR2?”
120 READ @108 : ESR2
130 EXIT IF BIT(3, ESR2) =1 power monitor READY
140 LOOP
150 WRITE @108 : “PWRR?”
160 READ @108 : POWER
170 PRINT “power” ; POWER ; “dBm”

Line 90: Start power monitor measurement.

Lines 100 to 140: Wait for power monitor measurement to be ready.
Lines 150 to 160: Input a power value.

Line 170: Print the measurement result.

When carrying out power monitor measurement, it is necessary to
enter the power monitor mode and wait for a normal measurement result to be obtained. Therefore, lines 100
to 140 are used to check mode switching.

10

Program Examples

10-5



Section 10 Program Examples

(4) Reading memory data

Shown below is an example of a program that reads the main data of the measured waveform. In this example,
the main data is read from memory A. The program for reading the main data from memory B is similar to this
program. In this example, binary data is converted to numeric data with DMA? contrasted with DBA?.

70 DIM DT (500), D 0 (i500), D 1(1001), D (500)
80 DIM L$ 10

90 |

100 WRITE @108 : “DMA ?”

110 FOR 1=0 TO 500

120 READ @108 :FDT(1)

130 NEXT |

140 !

150 WRITE @108 :“LVS ?"

160 READ @108:L$

170 PRINT “LEVEL SCALE =":L$
180 IF L$=“LOG” THEN

190 WRITE @108 : “DBA?”

200 MAT READ @108 USING “WH":DO

210 !

220 FOR 1=0 TO 500

230 LET D(I)=DO0(i)/100

240 NEXT |

250 !

260 ELSE

270 WRITE @108 : “DBA?”

280 MAT READ @108 USING “WH":D 1

290 !

300 FOR 1=0 TO 500

310 LET D(1)=D1(20+1)/1000010°D 1 (20)

320 NEXT |

330 !

340 END IF

Lines 70 to 80: Define arrays and character strings.

Lines 100 to 130: Read data (ASCN data) with a DMA? command.
Lines 150 to 180: Check the current level scale.

Lines 190 to 200: Read binary data when a log scale is selected.
Lines 220 to 240: Convert binary data to numeric data when a log scale is selected.
Lines 270 to 280: Read binary data when a linear scale is selected.
Lines 300 to 320: Convert binary data to numeric data when a linear scale is selected.
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The array data DT () represented in ASCN numeric format is the same as the array data D () which is the
numeric data converted from binary data.

When the log scale is selected, 1-point measurement data is represented by two bytes. When the linear scale is
selected, 1-point measurement data is represented by four bytes. For the binary data format, see Appendix B. The
time needed to read the whole data on 501 points varies with the data value as follows:

DBA?
DMA? DQA? . Read +
Read Conversion )
Conversion
Log data 7.51t08.0 1.7 0.5 0.7 1.2
Linear data 8.0t0 8.5 2.0 0.9 2.3 3.2
Unit: Second
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(5) Examining details on errors

When there is information (error occurrence, processing end, etc.) that a device (MS9710C) wants to report to
a controller (personal computer) to perform GPIB control, the device reports it to the controller using a status
byte. There are two methods to check the status byte: a method by which an SRQ interrupt is issued to the
controller to force the controller to check the status byte and a method by which the controller is expected to
check the status byte voluntarily.

Let’s take a look at the former method.

Shown below is an example of a program that consists of a main processing block (lines 70 to 450) and an
interrupt block (lines 500 to 820). Assume that the interrupt processing block is a task that is activated when
an SRQ interrupt event occurs.

70 PROCESS EVENT SRQ*@01, 02"
80 START GPIB
90 CONNECT EVENT SRQ
100 ENABLE HANDLER READERR
110 !
120 WRITE @108 : “[CLS”
130 WRITE @108 :“[BRE 40”! Set ESB, ERROR bitto STB
140 WRITE @108 :“[ESE 60"! Set QERR, DDE, EXE, CERR bit to SESER
150 WRITE @108 : “ESE3 1~

160 !

170 ENABLE TIMEOUT 3

180 !

190 !

200 !

400 HANDLER READERR

410 PRINT “IT] Query read error I17
420 CONTINUE

430 END HANDLER

440 !

450 END

500 !

510 PARACT GPIB URGENCY 80

520 GPINT : WAIT EVENT SRQ
530 WRITE @108 : “[5TB?”

540 READ @108 :STB

550 IF BIT (3, STB) =1 THEN

560 PRINT “I0 RES Uncal 117
570 END IF

580 IF BIT (5, STB) =1 THEN

590 WRITE @108 : “[ESR?"!
600 READ @108 : ESR

610 IF BIT (2, ESR) =1 THEN
620 PRINT “[I1J Query error 117
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630 END IF

640 IF BIT (3, ESR) =1 THEN

650 PRINT “[I1J DDE error [II7
660 WRITE @108 : “ERR?”

670 READ @108:ERR $

680 PRINT “Error code =":ERR $
690 END IF

700 IF BIT (4, ESR) =1 THEN

710 PRINT “(0I10 EXE error 117
720 WRITE @108 : “ERR?”

730 READ @108 :ERR $

740 PRINT “Error code =":ERR $
750 END IF

760 IF BIT (5, ESR) =1 THEN

770 PRINT “I10 Command error 17
780 END IF

790 END IF

800 WRITE @108 : “[CLS”

810 GO TO GPINT

820 END PARACT
Lines 70 to 90:

Line 100:
Lines 120 to 150:

Line 170:

Lines 180 to 200:

Lines 400 to 430:

Lines 500 to 820:

Define SRQ and start the interrupt processing block “GPIB.”

Declare the error handler “READERR.”

Clear and set enable registers. (For more details, see Section 7.)
Enable event status (ESB) and ERROR bits of the status byte register. Enable com-
mand error, EXE error, DDE error, and query error bits of the event status byte.
Enable the RES_Uncal bit of the extended event status byte.
As the result, an SRQ interrupt occurs when a command error, EXE error, DDE
error, query error, or RES_Uncal error occurs.

Set the READ command time-out time to 3 seconds.
When a query error occurs, the READ command following the query command
must be executed within the specified time. The reason is that the READ command
is not completed for ever when a query command error occurs. That is, the READ
instruction must be terminated forcibly to prevent deadlock.
In this program, control is transferred to the error handler “READ ERR” on line 400
when time-out occurs.

Execute desired commands. In this example, these lines are used to write a com-
ment.

An error handler processing block. This block is executed when READ command
time-out occurs. An error message is printed and processing is continued.

An SRQ processing block.
When an interrupt occurs, the processing specified on line 530 and later is per-
formed. The status byte and event status byte are read to check the error, and the
check result is printed.
When a DDE or EXE error occurs, the error code is checked and printed.
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Section 11 LabVIEW Measuring Instrument

This section explains the measuring instrument drivers (MX971003G/S) used to
control the MS9710C remotely under LabVIEW.

LabVIEW measuring instrument drivers are modules in which command send
and receive functions are incorporated, allowing measuring instruments to be
controlled under the U.S. National Instruments Graphic Programming System
“LabVIEW.” Using these drivers, you can control the MS9710C remotely with-
out remembering control commands.

To use this measuring instrument, a controller in which National Instruments
LabVIEW software (Windows version) is installed is required.

The measuring instrument drivers have been created using LabVIEW Ver. 4.0/J
(Windows version).
For how to use LabVIEW, see the LabBIEW User’s Guide.

About LAbVIEW ......coooiiiiiiiiiiece e 11-2
11.1 Installation .........coocoeveiiiiiiiee e 11-2
11.2 Program Examples ...........ccccoovvvinviiiiinnenenennn. 11-3
11.3 List of Measuring Instrument Drivers ............. 11-5
11.4 Description of Measuring Instrument Driver
FUNCLIONS ..o 11-9
11.4.1 Common parameters..........ccceeeeeeeennn. 11-9
11.4.2 Description of functions ...................... 11-10

 —
 —

LabVIEW is a trademark of U.S. National Instruments Corporation.
Windows is a trademark of U.S. Microsoft Corporation.

LabVIEW Measuring Instrument
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About LabVIEW

11.1

11-2

Installation

LabVIEW is a graphical program language suitable for controlling measuring
instruments and saving and analyzing data.

LabVIEW allows you to create a program as if you drew a circuit diagram, so you
can easily get used to use it compared with text-based program languages. The
execution speed is almost the same as the C language.

LabVIEW supports various libraries related to measuring instrument control and
data saving, analysis, and display. Using LabVIEW and measuring instrument
drivers, you can create a graphical user interface (GUI) program with ease.

The floppy disk (MX971003G/S) that come standard with the MS9710A store the
following files.

MS9710AG.EXE (GPIB driver)
MS9710AS.EXE (RS-232C driver)

These files are self-melting-type compressed files. Copy the file storing the driv-
ers you want to use to an appropriate directory, then melt the file.

Installation example

(1) On X:¥LABVIEW (X is the drive on which LabVIEW is installed), create a
directory “MS9710A.LIB.”

(2) Copy the file (MS9710A.EXE or MS9710AS.EXE) storing the drivers you
want to use to this directory.

(3) Select “Specify File Name and Execute” from the icon menu of the program
manager, and enter

X:¥LABVIEW¥MS9710A.LIB¥MS9710AG.EXE (GPIB driver)
or
X¥LABVIEW¥MS9710A.LIB¥MS9710AS.EXE (RS-232C driver)

Then, press the OK button.
The following VI library files storing measuring instrument drivers will be
created in the directory MS9710A.LIB:

MS9710AG.LLB  (GPIB)
MS9710AS.LLB (RS-232C)

(4) After making sure the above library file has been created, delete
MS9710AG.EXE (or MS9710AS.EXE).
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11.2 Program Examples

This section gives examples of programs created using the measuring instrument
drivers.

For example, let's create a program for obtaining a peak wavelength and peak
level under GPIB control.

For how to connect a computer to the MS9710C, see Section 2, “How to Con-
nect.” For this program, set the GPIB address to 8.

Here, we will five drivers listed below.
The GPIB driver is in the VI library “MS9710AG.LLB.”
(The RS-232C driver is in the VI library “MS9710AS.LLB.” To perform RS-
232C control, create a similar program using this driver.)
MS9710A Initialize
MS9710A Close
MS9710A Sweep Start
MS9710A Peak/Dip;Peak/DipSearch(1)
MS9710A Error Message

(1) Arranging drivers in the block diagram

Arrange MS9710A Initialize and MS9710A Close VIs.
MS9710A Initialize and MS9710A Close Vls are used to start or terminate
communication with the MS9710C.

Arrange driver VIs between them.

MS9710A Sweep Start — Start single sweep.

MS9710A Peak/Dip;Peak/Dip Search(1) — Carry out peak search to read
the trace marker values.

MS9710A Error Message — If an error occurred in a sequence of opera-
tions, displays a message.

ERBLIY A
57 (VD) ikl 270
[ (AR

.:r_,. A

 —
 —
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(2) Arranging controllers and displays

Double-clicking on the MS9710A Initialize.vi on the diagram window will
open the measuring instrument driver window. Copy the controllers subject
to GPIB address input from this window onto the front panel window.
Double-click on the MS9710A Peak/Dip;Peak/Dip Search.vi icon and copy
the displays for displaying a marker wavelength, level, and unit onto the
front panel window.

ﬁww
7 JUF) REE ?asef’ﬁ.
I-@E@@@

GPIB address (B)

£

¥avelength (nm)

p.ooo

Level Suffiz

(3) Connecting displays, controllers, and icons

Connect driver terminals with wires as shown below.

'1"$EH'1""J."-.-"i FAF7TZ L4
7 AUE REE B0 BRI Y Y R e
] 0] AR

GPIB address (8)]
S9TI0 W MITI——HEITI0 MSSTIO
ittal  fe  pley . [ElosE Errifes

ey

—
MEF
2}

uf

-

ix

avelength (nm)]

B

(4) Executing the program

After completion of sweep, carry out peak search to output the trace marker
values to the display on the front panel.
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11.3 List of Measuring Instrument Drivers

The measuring instrument driver file name is assigned as follows:

MS9710AO (card name);(function key name).vi

or

MS9710A (name corresponding to panel key or function).vi

(For he GPIB driver], is left blank. For the RS-232C driver, is entered with S.)
Icons resemble the keys on the main unit.

You can select drivers according to the main unit key operation. In most case, you can select the drivers to be used
by imagining the main unit key operations.

Drivers for Front Card Functions

Wavelength Setting

Card name ;Function key name Function

Wavelength ;Center/Start/Stop Set a center wavelength, start wavelength, stop wavelength.
Wavelength ;Set Span Set a sweep span.

Wavelength ;Air/Vacuum Switch between wavelength display modes (in Air/in Vacuum).
Wavelength ;Mkr Value WL/Freq Switch between marker wavelength/frequency display modes.

Level Setting

Card name ;Function key name Function
LevelScale ;Log/Linear Set a log/linear scale.
LevelScale ;REF Level Set a reference level.
LevelScale ;Opt.Att Off/On Turn on/off the optical attenuator.

Resolution and Averaging Setting

Card name ;Function key name Function

Res/BW/Avg ;Res/BW/SmplPt Set resolution, light video bandwidth, or number of sampling

points.

Res/BW/Avg ;Actual Resolution Switches between actual resolution display modes. 1 1

Res/BW/Avg ;Average Set Point/Sweep Average or Smooth.

Peak and Dip Detection -
c
@

Card name ;Function key name Function e
S

Peak/Dip ;Peak/DipSearch(1) Detect a peak/dip whose level is highest. bb)

Peak/Dip ;Peak/DipSearch(2) Detect a peak/dip whose level is the second lowest/highest ¢ea

peak/dip whose wavelength is the second shortest/longest. g’

5
7]
@©
4]
=
=
L
>
e!
©
—
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Waveform Analysis

Card name ;Function key name Function
Analysis ;Threshold Threshold

Analysis ;ndB-Loss ndB-Loss

Analysis ;SMSR Side mode suppression ratio
Analysis ;Envelope Envelop

Analysis ;RMS RMS

Analysis ;Spectrum Power Power integration

Analysis ;Analysis Off Analysis mode end

Memory and Trace Setting

Card name ;Function key name Function
Trace ;Set Memory/Trace Switches between memories A and B or select a trace mode
among A, B, A & B, A-B, and B-A.

Measurement data save/recall

Card name ;Function key name Function
Save/Recall :FD Save, recall, delete data or format a FD.

Drivers for Back Card Function
Graph Display Method Switching

Card name ;Function key name Function
Graph ;Graph Clear Clear a graph
Graph ;Set Display Mode Switch between normal, overlap, max. hold, normalize, and

3-dimensional display modes.

Applicable measurement functions

Card name ;Function key name Function

Appli ;DFB-LD Test Evaluate DFB-LD.

Appli ;FP-LD Test Evaluate FP-LD.

Appli ;LED Test Evaluate LED.

Appli ;PMD Test Evaluate PMD.

Appli ;Multi Peak Detect multiple peaks. (WDM Analysis)

Appli ;Opt.Amp Mode Evaluate the optical amplifier.

Appli ;Opt.Amp Result Evaluate the optical amplifier (output the measurement result).

Appli ;Opt.Amp-Parameter Evaluate the optical amplifier (set parameters).

Appli ;Opt.Amp-Pin/Pout Evaluate the optical amplifier (switches between signal light types
(Pin/Pout).

Appli ;Opt.Amp-Pout to ase Evaluate the optical amplifier (copy Pout data to the Pase
memory)

Appli ;Opt.Amp-Res.Cal Evaluate the optical amplifier (calibrate resolution).

Continued
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Card name ;Function key name Function

Appli ;WDM Analize WDM(Parameter setting)

Appli ;WDM Result Analize WDM(Measurement result output)
Appli ;Application Off Terminate the applicable measurement mode.

Special Measurement Modes

Card name ;Function key name Function
MeasurMode ;D.Range Norm/High Wide dynamic range measurement
MeasurMode ;Ext.Trigger External synchronization measurement
MeasurMode ;TLS Tracking Tracking measurement

MeasurMode ;Adjust to TLS Calibration with tunable laser source
MeasurMode ;Power Monitor Power monitor measurement
MeasurMode ;Measure Mode Off Terminate the measurement mode.
Title Setting

Card name Function

Title Title Setting

Calibration Functions

Card name ;Function key name Function

Cal ;Offset Set a wavelength or level offset.

Cal ;WI Calibration Calibrate a wavelength or initialize calibration data.
Cal ;Auto Alignment Aligns the optical axis automatically.

Measurement Condition Saving, Recalling, and Initialization

Card name ;Function key name

Function

Condition :Save / Recall

Save, recall, or initialize measurement conditions.

Other Functions

Card name ;Function key name Function
Others ;Back Light Set the backlight-off time.
Others ;Buzzer On/Off Set the buzzer to ON a OFF

11-7



Section 11 LabVIEW Measuring Instrument

Drivers for Front Panel Keys

Name corresponding to panel key or function Function

Light Output Off/On Turn on/off the optional light source.

Peak to Center Set the peak wavelength to the center wavelength.
Peak to REF Level Sets the peak level to the reference level.
Trace Marker to Center Set the trace marker to the center wavelength.
Sweep Start Start single/repeat sweep.

Sweep Stop Stop sweep.

Auto Measurement Start Start automatic measurement.

Printer Copy / Feed Copy/feed to the internal printer.

Markers

Card name ;Function key name Function

Marker ;WI Marker Set/read a wavelength marker.

Marker ;Lvl Marker Set/read a level marker.

Marker ;Trace Marker Set/read a trace marker.

Marker ;Delta Marker Set/read a delta marker.

Marker ;Marker Erase Erase a marker.

Zone Markers

Card name ;Function key name Function

ZoneMarker ;Set / Erase Set/erase zone markers.

ZoneMarker ;Zone to Span Set the center and span of zone markers.
ZoneMarker ;Zoom Out/In Zoom in/out the zone markers.

Memory Data Read

Name corresponding to panel key or function Function

Read Memory Data Read memory data.

Initialization, Error Messages, etc.

Name corresponding to panel key or function Function

Initialize Start communication.

Close Terminate communication (for GPIB only)

Error Message

Display error messages.

Error Message Japanese Display error messages (Japanese).

Reset

Rest the MS9710C.
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11.4 Description of Measuring Instrument Driver Functions

This section explains functions and input/output parameters of measuring instrument drivers.

A measuring instrument driver VI receives data and setting values through the terminals on the left of the icon,
performs the specified processing according to the input parameters, and outputs the processing results through the
terminals on the right side of the icon.

Input parameter Output parameter

MarkerC/D (C-Falge)
{ instr handle iE,il M3 7 instr handle out
Level{not set:-999.99 | Mk Level
Suffix(dBa:0) i?r’ rﬂsm‘fix

error in {no error) error out

W597/10R Marker 2Lvl MWarker.wvi

11.4.1 Common parameters
This section explains most of the input/output parameters used with measuring instrument drivers.

instr handle in

instr handle out
“instr handle” is generated by “initialize.vi.” It becomes the index for referencing
information such as an RS-232C port number.
Arrange drivers in the order of execution and connect “instr handle out” terminals
and “instr handle in” terminals, one after another, with wires.

error in

error out
The error information before execution is input to the “error in” terminal. When
information indicating an error has occurred is input to the “error in” terminal, the
VI performs nor processing and outputs the “error in” value through the “error
out” terminal. When information indicating that no error has occurred is input to
the “error in” terminal, VI performs the specified processing and outputs the post-
processing error state through the “error out” terminal. Thus, errors can be
checked. Connecting “error in” and “error out” terminals of VIs, one after an-
other, with wires and using an MS9710A Error Message VI at the end of the
diagram allow an error location, error code, and error message to be displayed.

status True if an error has occurred.
code Error code
source Error location

timeout (ms) If processing is not completed within the timeout time, it is terminated and an
error message is output. For processing requiring long time, set a sufficiently
long time.
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11.4.2 Description of functions

For input parameter setting ranges, output data formats, and so forth, see the help window.
() following an input parameter indicates an initial value (default).
The file name of the RS-232C is “"MS9710AS...".

MS9710
MS9710A Close close
This driver terminates communication with the device.
Execute it at the end of the program.
This driver is not included in the RS-232C library.
MS9710A Error Message MS9710
MS9710A Error Message Japanese ErrMsg

Executing this VI after executing a measuring instrument driver will display an error location, error code, and error
message if any error has occurred.
If the error is an MS9710C-specific error, the value “MS9710C error code + 5000” is output.

For details on MS9710C error codes, see Appendix A.
(*101 Can't Find Peak” and “102 Can’t Find Dip” are not handled as errors.)

“MS9710A Error Message Japanese” displays error messages in Japanese.

Input parameter:

type of dialog (OK msg:1).......... Select an error message display dialog type.
Output parameters:

StAtUS .o Indic puts an error message.

COAe i Error code

EITOr MESSAJE ...vvvvvrvrrrerreeeeeeeeeeenn Error location
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MS9710

MS9710A Initialize

initial

This driver initializes the device and generates “instr handle.”

It sets the response data header to OFF.

To use a measuring instrument, this VI must be executed first.

Terminate the VI after completion of initialization.

RS-232C interface conditions are as follows:

Parity = Even; Stop Bit = 1; Character length = Fixed at 8 bits

Set MS9710C interface conditions to the above conditions. (For the setting method, see 2.2.3, “Setting RS-232C
interface conditions.”)

Input parameters

<GPIB >
GPIB address (8) ....cccccevvveveeeeennn. Input a GPIB address.
ID query (YES:T) «ooveeveiiniieneeenn, Request the ID of the measuring instrument to check the device against it.
reset (NO:F) ..ocuveeeeiiiiiie, Reset the measuring instrument.
<RS-232C >
Port No. (COM1:0)......cccceeenneee Input an RS-232C port number.
Speed (bps) (9600:4) .................. Set a transmission speed (600/1200/2400/4800/9600 bps).
ID query (YeS:T) «ooveeeiiiiiieieenn, Request the ID of the measuring instrument to check the device against it.
reset (NO:F) ..o, Reset the measuring instrument.

MS9710
MS9710A Reset reset
This driver resets the measuring instrument.
After completion of resetting, the VI is terminated.
Input parameter:
timeout (ms) (600000) ................ Set a reset timeout time.

MS9710

Auto

MS9710A Auto Measurement Star

Measure

This driver starts automatic measurement.
After completion of measurement, the VI is terminated.

Input parameter:
imeout (ms) (600000) ................. Set an automatic measurement timeout time.
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MS9710
MS9710A Light Output Off/On Int.Light

This driver turns on/off the internal light source (white light source, reference light source: option).

Input parameter:

(0117/0]1aW(©) 1115 I Turn on/off optical output.
MS9710
MS9710A Peak to Center
Center
This driver sets the peak wavelength to the center wavelength.
MS9710
MS9710A Peak to REF Level —
Ref Lvl
This driver sets the peak level to the reference level.
MS9710
i Copy
MS9710A Printer Copy/Feed
Py Feed

This driver produce a hard copy of or feeds the internal printer screen.
When a hard copy is produced, the VI is terminated after completion of data transfer to the printer.

Input parameter:

Number of Line Feed (Copy: 0) When no value is input, a hard copy is produced.
When 1 or greater value is input, the internal printer feeds lines equivalent to the
input value.
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MS9710
i

MS9710A Read Memory Data
Data

This driver outputs the measurement data (Data/Suffix) and data measurement conditions (Condition Data) from the
memory.

Input parameter:
Memory A/B (Memory A: F) ..... Select a memory from which data is to be read.

Output parameters:

Condition Data [cluster] ............. The following cluster elements are output:

1. Start Wavelength (nm) ......... Start wavelength

2. Stop Wavelength (nm) ......... Stop wavelength

3. Sampling Points ................... Number of sampling points

Data ..., Measurement data is output. The number of arrays is equal to the number of
sampling points.

Suffix (dBm, mW) ........ccoonneeee. The unit of measurement data is output. When the log scale is selected, dBm is

output. When the linear scale is selected, mW is output.

MS9710
Single

MS9710A Sweep Start
Repeat

This driver starts single/repeat sweep.

In the single sweep mode, the VI is terminated after completion of sweep.

In the repeat sweep mode, the VI is terminated after completion of sweep averaging if Sweep Average is ON. If
Sweep Average is OFF, the VI is terminated after start of sweep.

Input parameters:

Single/Repeat (Single: F) ........... Select single or repeat sweep.
timeout (ms) (600000) ................ Set a single sweep timeout time.
MS9710
MS9710A Sweep Stop Stop
This driver stops sweep.
MS9710
MS9710A Trace Marker to Center TMrk—
Center

This driver sets the trace marker wavelength to the center wavelength.
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MS9710
MS9710A Analysis ;Analysis Off
This driver cancels the analysis mode.

MS9710
MS9710A Analysis ;Envelope Env

This driver carries out spectrum analysis using the Envelope method and outputs the analysis result.

Input parameter:
Cut Level (dB) (no change) ........ Cut Level (dB) (no change): Set a cut level (1 to 20 dB).
If no value is input, the previous setting is used.

Output parameters:

Ac(nm)or (THZ) cccccvvvveeveeeeeen, Outputs the center wavelength. If analysis is impossible, —1 is output.

AW N (2110) Ko I (1 74 [ Outputs the spectrum width. If analysis is impossible, —1 is output.
MS9710

MS9710A Analysis ;ndB-Loss ndB

This driver carries out spectrum analysis using an ndB-Loss method and outputs the analysis result.

Input parameter:
Cut Level (dB) (no change) ........ Set a cut level (1 to 50 dB).
If no value is input, the previous setting is used.

Output parameters:

Ac(nm)or (THZ) .ccooeeevieeneee Outputs the center wavelength. If analysis is impossible, —1 is output.

AN (nm)or (THZ) .o, Outputs the spectrum width. If analysis is impossible, —1 is output.

N Outputs the number of axis modes. If analysis is impossible, —1 is output.
MS9710

MS9710A Analysis ;RMS RMS

This driver carries out spectrum analysis using an RMS method and outputs the analysis result.

Input parameters:
Sigma FactoA A (no change) .A A (o, 20, 2.3% 30)

If no value is input, the previous setting is used.
S.Level (dB) (no change) ........... Set a slice level (1 to 30 dB).

If no value is input, the previous setting is used.

Output parameters:
Ac(nm)or (THZ) cccccovveeeveeeeeen, Outputs the center wavelength. If analysis is impossible, —1 is output.
ko (nm) or (THZ) ..c.coovvveerennnnnn Outputs the spectrum width. If analysis is impossible, —1 is output.
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MS9710
MS9710A Analysis ;SMSR SMSR
This driver performs SMSR analysis and outputs the analysis result.
Input parameter:
Side Mode (no change)............... Outputs the center wavelength.
If analysis is impossible, —1 is output.
Output parameters:
AN (nm) or (THZ) v, Outputs the difference in wavelength between the main peak and the side mode.
If analysis is impossible, —1 is output.
AT(AB) v Qutputs the difference in level between the main peak and the side mode. If
analysis is impossible, —999.99 is output.
MS9710
MS9710A Analysis ;Spectrum Power Pow
This driver carries out power integration and outputs the analysis result.
Output parameters:
Power (dBm) .....ccccoevviiiieieee, Outputs the power integration value.
Ac(nm)or (THZ) ..cccovvvveveeeeeenn. Outputs the center wavelength.
MS9710
MS9710A Analysis ;Threshold Thrshid

This driver carries out spectrum analysis using a threshold method and outputs the analysis result.

Input parameter:
Cut Level (dB) (no change) ........ CutLevel(dB) (no change): Set a cut level (1 to 50 dB).
If no value is input, the previous setting is used.

Output parameters:

Ac(nm)or (THZ) «cooeeeeiiienee Outputs the center wavelength. If analysis is impossible, —1 is output.

AN (nm)or (THZ) ..o, Outputs the spectrum width. If analysis is impossible, —1 is output.
MS9710

MS9710A Appli ;Application Off Off

This driver terminates application measurement.
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MS9710
MS9710A Appli ;DFB-LD Test DFEB-LD

This driver measures DFB-LD and outputs the measurement result.

Input parameters:
ndB Width (dB) (no change) ...... Set a ndB width (1 to 50 dB).

When no value is input, the previous setting is used.
Side Mode (no change) ............... Set a side mode (2nd Peak, Left, Right).

When no value is input, the previous setting is used.

Output parameters:

Result [cluster] .......ccooceeeviiieenenn. The following cluster elements are output.
1. SMSR(B)......oooverrrrrrnenen, Side mode suppression ratio (If analysis is impossible, —999.99 is output.)
2. ndB Width (nm) .......c.ccecee Width of spectrum at the level ndB lower than the peak
(If analysis is impossible, —1 is output.)
3. Peak Wavelength (nm) ......... Main peak wavelength (If analysis is impossible, —1 is output.)
4. Peak Level (dBm) ................ Main peak level (If analysis is impossible, —999.99 is output.)

5. Side Mode Peak Wavelength (nm)
.............................................. Side mode wavelength (If analysis is impossible, —1 is output.)
6. Side Mode Peak Level (dBm)
.............................................. Side move level (If analysis is impossible, —999.99 is output.)
7. Mode Offset (nm).............. Mode offset (difference in wavelength between main peak and sidemode) (If
analysis is impossible, —1 is output.)

8. Stop Band (nm) .........ccceeee... Stop band (interval between wavelengths of both side modes of main peak) (If

analysis is impossible, —1 is output.)

9. Center Offset (nm) ............... Center offset (difference between main peak wavelength and center wavelength

of both side modes) (If analysis is impossible, —999.99 is output.)

MS9710
MS9710A Appli ;FP-LD Test FP-LD

This driver measures FP-LD and outputs the measurement result.

Input parameter:
Mode Cut Level (dB) (no change) Mode Cut Level (dB) (no change)
.......................................... Set a mode cut level (1 to 50 dB). When no value is input, the previous setting is used.
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Output parameters:

Result [cluster] ........ccoceevviiienenn. Outputs the following cluster elements:
1. FWHM (2.35s) (nm) ............ Half-magnitude full width obtained through the RMS analysis
(If analysis is impossible, —1 is output.)
2. Mean Wavelength (nm)........ Center wavelength obtained through the RMS analysis
(If analysis is impossible, —1 is output.)
3. Peak Wavelength (nm) ......... Main peak wavelength (If analysis is impossible, —1 is output.)
4. Peak Level (dBm) ................ Main peak level (If analysis is impossible, —-999.99 is output.)
5. Mode .....cocveiiiiie Number of axis modes used in ndD-Loss analysis (If analysis is impossible, — 1
is output.)
6. Mode Spacing (nm).............. Mode spacing (axis mode interval) (If analysis is impossible, —1 is output.)
7. Total Power (dBm)............... Power integration value (If analysis is impossible, —999.99 is output.)
MS9710
MS9710A Appli ;LED Test E

This driver measured LED and outputs the measurement result.

Input parameters:
ndB Width (dB) (no change) ...... Set ndB Width (1 to 50 dB).

When no value is input, the previous setting is used.
Power Cal (dB) (no chage) ......... Set Power Cal (—10.00 to 10.00 dB).

When no value is input, the previous setting is used.

Output parameters:
Result [cluster] .......ccocevvvvieeennn. The following cluster elements are output:
1. Mean Wavelength (FWHM) (nm)
.............................................. Center wavelength obtained through the RMS measurement (If analysis is impos-
sible, —1 is output.)
2. Mean Wavelength (ndB) (nm)
.............................................. Center wavelength obtained through the threshold analysis (If analysis is impos-
sible, —1 is output.)

3. FWHM (2.3®w) (nm) ........... Half-magnitude full width obtained through the RMS analysis (If analysis is im-
possible, —1 is output.)

4. ndB Width (nM) ......cceeveeee. Wavelength width obtained through the threshold analysis (If analysis is impos-
sible, —1 is output.)

5. Peak Wavelength (nm)......... Peak wavelength (If analysis is impossible, —1 is output.)

6. Peak Level (dBm) ................ Peak level (If analysis is impossible, —999.99 is output.)

7. Pk Dens (/1nm) (dBm) ......... Peak power per 1 nm (If analysis is impossible, —999.99 is output.)

8. Total Power (dBm)............... Power integration value (If analysis is impossible, —-999.99 is output.)
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MS9710

MS9710A Appli ;Multi Peak MultiPk

This driver detects multiple peaks and outputs the detected peak wavelengths and levels.
This icon is to keep compatibility with the older version. Normally use the WDM and WDM-R.

Input parameter:
S.Level (dB) (no change) ........... Set a slice level (1 to 50 dB).
When no value is input, the previous setting is used.

Output parameters:

Peak Count ........cccovvvveeiniinienenn. Outputs the number of detected peaks.

Wavelength (nm) .........cccocvvveeeee. Outputs detected peak wavelengths as arrays in ascending order of wavelength.

Level (dBmM) ......ccoociiiiiiiiieeeeen. Outputs detected peak levels as arrays in ascending order of wavelength.
MS9710

MS9710A Appli ;Opt.Amp Mode —Amp

This driver selects the optical AMP measurement mode.
MS9710

MS9710A Appli ;Opt.Amp Result —

This driver outputs the optical AMP measurement result.

Output parameters:

Result [cluster] .......ccoccevviineenenn. Outputs the following cluster elements:

1. Gain (dB)..cccooovvriiieieieeeeeeen, Optical amplifier gain (amplification ratio)

(If analysis is impossible, —=999.99 is output.)

2. NF(dB) .o, Optical amplifier NF (If analysis is impossible, —999.99 is output.)

3. Signal Wevelength (nm) ...... Signal light peak wavelength (If analysis is impossible, —1 is output.)

4. ASE Level (/Res) (dBm)...... ASE level per resolution (If analysis is impossible, —999.99 is output.)

5. Res(NM) ...coovviiiiiiiiiiieeee. Resolution data used for NF measurement
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MS9710

MS9710A Appli ;Opt.Amp-Parameter
mp-P

This driver sets parameters for optical AMP measurement.

Input parameters:

Parameter [cluster]...........ccccueee... Set the following cluster elements.

(When no value is input, the previous setting is used.)
1. NF Select (no change) .......... Select an NF calculation mode between NF (S-ASE) and NF (Total).
2. Method (no change) ............. Select an NF measurement method.

1: NF measurement made without using a spectrum division method
2: NF measurement made using a spectrum division method
3: NF measurement using a polarization nullification method
4: NF measurement made using a pulse method
5: WDM measurement
3. ASE Fitting (no change)....... Select a fitting method used for obtaining an ASE level.
1. Gauss fitting
2: Mean
4. Fitting Span (nm) (no changeiet a span subject to the fitting carried out to obtain an ASE level.
5. Masked Span (hm) (no change)
.............................................. Set a span excluded from the fitting carried out to obtain an ASE level.
6. Pin Loss (dB) (no change).... Set the difference between the level of the signal light input to the optical ampli-
fier and the level of the signal light input to the optical spectrum analyzer.

T Set the difference between the actual level of the optical amplifier oaiput sig
and the level of the optical amplifier output signal input to the optical spectrum
analyzer.

8. NF Cal (no change) .............. Set a calibration value used for NF calculation.

9. 0.BPF Lvl Cal (dB) (no change)

.............................................. Set the difference in level between the pass and block ranges of the optical band
pass filter inserted between the optical amplifier and the optical spectrum ana-
lyzer.

10. O.BPF BW (nm) (no change)Set an effective optical filter width used for NF (total) calculation.
11. Pol Loss (dB) (no change).... Set a level loss at the polarization control nullifying stage used for polarization
nullification.

MS9710

MS9710A Appli ;Opt.Amp-Pin/Pout m

This driver determines whether the signal light before amplification (Pin) or the signal light after amplification is to
be measured.

Input parameter:
Memory Pin/Pout (Pin: F) .......... Select Pin or Pout.

11-19



Section 11 LabVIEW Measuring Instrument

MS9710
[mpase]

During the measurement made using a polarization nullification method (PlznNull), this driver copies the spectrum
temporarily written into the Pout memory to the internal memory Pase as an ASE.

MS9710A Appli ;Opt.Amp-Pout to ase

MS9710
MS9710A Appli ;Opt.Amp-Res.Cal

During the optical AMP measurement, this driver calibrates resolution of the optical spectrum analyzer. After
completion of calibration, the VI is terminated.

Input parameters:

Mode Select (Initial: 0) ............... Initial sets the resolution calibration data to the default value.
Execute starts calibration.
Timeout (ms) (600000) .............. Set a resolution calibration timeout time.
MS9710

MS9710A Appli ;PMD Test

PMD

This driver measures PMD (Polarization Mode Dispersion) and outputs the result. The measurement mode is set to
Auto.

Input parameter:
Mode Cpl Factor (no change)..... Mode Cpl Factor (no change): Set Mode Cpl Factor (0.01 to 1.00).
When no value is input, the previous setting is used.

Output parameters:

Result [cluster] .......cccceeiiiiinnenn. The following cluster elements are output:
If analysis is impossible, —1 is output.
1. Diff.Group Delay (fs) ........... Differential group delay time
2. 1st Peak Wavelength (nm) ... First peak wavelength
3. Last Peak Wavelength (nm)Last peak wavelength
4. Peak Count .......ccccevveeeeennnnnn. Number of peaks included in analysis range
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MS9710
MS9710A Application ;WDM WDM
This driver sets parameters used in the WDM application.
Input parameters:
Display Mode (0. No Change) ... Sets display mode
0. No Change
1. MultiPeak........ccoovvvivvnnnnnnn. Sets Multi Peak display
2. SNR o Sets SNR display
3. Relative .....ccccovvvvveiieienneen, Sets Relative display
4. Table....coooiiiiiiieee Sets Table display
Level (dB) (No Change) ............. Sets slice level
Input Parameter (No Change)... Sets the following parameters. This is cluster.
SNR Dip Direction (No Change). Sets search direction in SNR Display
0. No Change
1. Higher
2. Left
3. Right
Delta Lambda (nm) (No Change)Sets D | in SNR Display
Reference Peak No. (No Changelets Ref Peak No. in Relative display
MS9710
MS9710A Application ;WDM-R WDM-R

This reads the results of the WDM application.

Input parameter:
Sort WI/LVI (WI) ..o, Whether the data are aligned in ascending order of wavelength or in descending
order of level.

Output parameters:

Peak Count ........cccovvvvvvieniiniennn, Outputs number of peaks.

Gain Tilt. (dB) .eoeeviiiieeeeiiee Qutputs Gain Tilt in SNR Display. When analysis is impossible, —999.99 is output.

Result.........cccoieeeeeee e, Outputs analysis results. This is cluster in one order array.

Wavelength (mm) ..........ccocceeee. Outputs wavelength at peak level or —1 when analysis is impossible

Level (dB)....ccccvvvvieeeiiiieeee e Outputs peak level or —-999.99 when analysis is impossible

SNR (AB) .o Outputs SNR value in SNR Display or —999.99 when analysis is impossible

SNR Direction ......ccccceeeeveieeeeen.n. Outputs SNR detection direction in SNR Display or —999.99 when analysis is
impossible.

Spacing (MM) .....vveveeeveeeeeeeiiins Outputs spacing in Relative Display or —999.99 when analysis is impossible

Relative WI (nm) ...........cceees Qutputs relative wavelength in Relative Display or —999.99 when analysis is
impossible.

Relative Lvl (dB) .........ccccvvvnneee. Outputs relative level in Relative Display or —999.99 when analysis is
impossible.

Frequency (THZ) .........cccoeeeenns Output peak frequency.

Spacing F (GHZ) ........ccoevveriinen. Output spacing frequency.
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MS9710
MS9710A Cal ;Auto Alignment AUt.O
Align
This driver aligns the optical axis automatically.
After completion of alignment, the VI is terminated.
Input parameters:
Mode Select (Initial: 0)............... “Initial” sets the alignment position data to the default value.
Execute starts calibration.
timeout (ms) (600000) ................ Set an auto alignment timeout time.
MS9710
MS9710A Cal ;Offset Offset
This driver sets the offset of the level axis.
Input parameters:
Wavelength Offset (hm) (no change)
.............................................. Set the offset of the wavelength axis.
When no value is input, the previous setting is used.
Level Offset (dB) (no change).... Set the offset of the level axis.
When no value is input, the previous setting is used.
MS9710
MS9710A Cal ;WI Calibration A Cal

This driver creates wavelength calibration data by performing calibration using an external or reference light source.
After completion of calibration, the VI is terminated.

Input parameters:

Mode Select (Initial: 0) ............... “use int.Light” calibrates the wavelength using the internal reference light source
(option), creating wavelength calibration data.
“us Ext.Light” calibrates the wavelength using the external reference light source,
creating wavelength calibration data.
“Initial” sets the wavelength calibration data to the default value.

timeout (ms) (600000) ................ Set a wavelength calibration timeout time.

MS9710
MS9710A Condition ;Save / Recall Condition
Recalls or saves measurement conditions from/in the internal memory.
Input parameters:
Save/Recall (Recall: F) ............... Select saving or recalling.
Memory NO.(1) ...ccoovvveeiniiieenne Set a memory number (between 0 and 5 when recalling (0 is a factory-set memory

number); between 1 and 5 when saving).
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MS9710
MS9710A Graph ;Graph Clear Grglzf;r
This driver clears the displayed graph.

MS9710
MS9710A Graph ;Set Display Mode Dil\s;lzde

This driver sets a display mode.

Input parameters:

Display Mode (Normal: 0) ......... Select a display mode.

0. Normal......occooeeeiiiiieeee, Set a normal display mode.

1. OverLap..eeeeeeiiiiiin, Set an overlap display mode.

2. Max Hold .....ccccceeeeviiiiinnns Set a max. hold display mode.

3. Normalize .....ccccoovvveveveeeennnnn. Set a normalize display mode.

4. 3D oo Set a 3-dimensional display mode.

3D Type (Typel: 1) .ccooooieneannes Set a 3-dimensional display mode type (1,2, or 3).

(Effective only when the display mode is 3D.)

3D Angle (degree) (45 degree: 1)Set a 3-dimensional display angle (30, 45, 60, or 90 degrees).
(Effective only when the display mode is 3D. When the 3D Type is set to 3, only
45 may be set.)

MS9710
MS9710A LevelScale ;Log/Linear Log/Lin
This driver switches between log and linear scales and sets a scale value.
Input parameters:
Log/Linear (LOQ: F) ..cccvvveeeennnen. Select a log or linear scale.
Scale Value (no change) ............. Set a scale value.
When no value is input, the previous setting is used.
Output parameter:
Scale Value - SuffiX................... Outputs a scale value and unit.
MS9710
MS9710A LevelScale ;Opt.Att Off/On Opt.Att

This driver turns on/off the internal attenuator.

Input parameter:
(0]17/01a W (011 =) IS Turn on/off the attenuator.
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MS9710
MS9710A LevelScale ;Ref Level Ref Lvl
This driver sets a reference level when a log scale is selected.
Input parameter:
Ref Level (dBm,dB) (no change) .Set a reference level.
Output parameter:
Reference Level .........ccccccooneeen. Outputs a reference level.

MS9710
MS9710A Marker ;Delta Marker AMKr

This driver sets a delta marker and outputs the differences in wavelength and level between the delta marker and the
trace marker.

Input parameter:

Wavelength (nm) or (THz) ......... Set a wavelength of the delta marker.
When no value is input, the previous setting is used. (This parameter
must not be omitted when no delta marker is displayed.)

Output parameters:
Delta Wavelength (nm) or (THz) Qutputs the difference in wavelength between the delta marker and trace marker.

Delta Level ......ccccccovvviieiiinnnnnen, Outputs the difference in level between the delta marker and the trace marker.
If analysis is impossible, —1 is output. (Effective only when the linear scale is
selected.)

MS9710

MS9710A Marker ;Lvl Marker LMKr

This driver sets a level marker and marker values (level and unit).

Input parameters:
MarkerC/D (C: False) ................. Select marker C or D.
Level (no change) - Suffix(dBm: 0)
.............................................. When no value is input, the previous setting is used. (This parameter must not be
omitted when no level marker is displayed.)

Output parameter:
Level - SUffiX .....occveeeeiiiiiinens Output a marker level and unit.
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MS9710
MS9710A Marker ;Marker Erase OffMkr
This driver erases all markers other than zone markers.

MS9710
MS9710A Marker ;Trace Marke TMKr

This driver sets a trace marker and outputs marker values (wavelength, level, and unit).

Input parameter:

Wavelength (nm) or (THz) ......... Set a trace marker wavelength.
When no value is input, the previous setting is used. (This parameter must not be
omitted when no trace marker is displayed.)

Output parameters:

Wavelength (nm) or (THz) ......... Outputs a trace marker wavelength.
Level - SUffiX .....occoeereiiiiiiiees Outputs a trace marker level and unit.

MS9710
MS9710A Marker ;WI Marker AMKr

This driver sets a wavelength marker and outputs marker wavelength.

Input parameters:

MarkerA/B (A: False) ................ Select marker A or B.

Wavelength (nm) or (THz) ......... Set a marker wavelength.
When no value is input, the previous setting is used. (This parameter must not be
omitted when no wavelength marker is displayed.)

Output parameter:
Wavelength (nm) or (THz) ......... Outputs a marker wavelength.

MS9710
MS9710A MeasurMode ;D.Range Norm/High Norm/Hi

This driver selects a normal or high dynamic range.

Input parameter:
Normal/High (Normal: F) .......... Set a normal or high dynamic range.
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MS9710
MS9710A Measure Mode ;TLS Tracking TLS_
Tracking
This sets the TLS tracking measurement mode to ON or OFF.
Input parameter:
YLS Tracking On/Off (0: Off) ... Sets the TLS tracking measurement mode to ON or OFF.
0. OFF
1. ON
MS9710
MS9710A Measure Mode: Adjust to TLS Adjust
to TLS
This performs Adjust to TLS of the TLS tracking mode.
Input parameter:
Adjust to TLS (0: Cancel) .......... Performs Adjust to TLS of the TLS tracking mode
0. Cancel
1. Execute
MS9710
MS9710A MeasurMode ;Ext.Trigger Ext.Trig

This driver carries out EXT trigger measurement.
When carrying out EXT trigger measurement, execute “Measure Mode Off.vi".

Input parameter:
Delay Time (ms) (no change)..... Delay Time (ms) (no change): Set a delay time (0 to 5000000 us).
When no value is input, the previous setting is used.

MS9710
Mes.Mode

MS9710A MeasurMode ;Measure Mode Off Off

This driver passes through EXT trigger and power monitor measurement modes and return to the normal measure-
ment mode.

MS9710
MS9710A MeasurMode ;Peak Hold PkHold

(Not used by MS9710C.)
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MS9710
MS9710A MeasurMode ;Power Monitor Pow.M

This driver sets power monitor measurement and outputs a power monitor measurement value.
The VI terminates when a power monitor value is read.
To terminate power monitor measurement, execute “Measure Mode Off.vi".

Input parameter:
WI Range (nm) (no change) ....... Set a wavelength range (632.8/850.0/1300.0/1550.0 nm).
When no value is input, the previous setting is used.

Output parameter:

Power (dBm) ....coevvvveeeeiiiiiiins Outputs a power monitor measurement value.
MS9710
MS9710 Others ;Buzzer Off/On Buzzer
This turns the buzzer ON or OFF.
Input parameter:
(0]17/01a W (011 =) IS Selects On or Off
MS9710
MS9710A Others ;Back Light BaF:k
Light
This driver sets a backlight off time.
Input parameter:
BackLight Time (min) (10) ........ Set a backlight off time.
If 0 is input, the backlight will not turn off.
MS9710
1
MS9710A Peak/Dip ;Peak/DipSearch(1
P P @) Psearch

This driver moves the trace marker to the peak or dip and output a trace marker wavelength and level.
When processing is complete, the VI is terminated.

Input parameter:

Peak/DipSearch (Peak: F) .......... Peak/Dip Search (Peak: F): Select peak or dip search.
Output parameters:
Wavelength (nm) ..., Outputs a trace marker wavelength.
When no peak or dip is detected, —1 is output.
Level SUffiX ..o, Outputs a trace marker level and unit.

When no peak or dip is detected, —999.99 is output.
When a trace marker level cannot be obtained, —1 is output (linear scale only).
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MS9710
2

MS9710A Peak/Dip ;Peak/DipSearch(2) Psearch

This driver detects a peak or dip set by Search Mode among the peaks and dips detected by Peak/DipSearch(1), and
moves the trace marker there.

When Peak/DipSearch has not been executed, PeakSearch is executed.

When processing is complete, the VI is terminated.

Input parameter:

Search Mode (Next: 0) ............... Set a search mode (Next, Last, Left, Right).
Output parameters:
Wavelength(nm) ...........cccovvee. Outputs a trace marker wavelength.

When no peak or dip is detected, —1 is output.
Level SUffiX ..., Outputs a trace marker level and unit.

When no peak or dip is detected, —999.99 is output.
If a trace marker level cannot be obtained, —1 is output (linear scale only).

MS9710
MS9710A Res/BW/Avg ;Actual Resolution Act-Res
This driver turns off actual resolution display and outputs an actual resolution value.
Input parameter:
(0]17/0]1a N (015 = IS Turn on/off actual resolution display.
Output parameter:
Actual Resolution value (nm)..... Outputs an actual resolution value.

MS9710
MS9710A Res/BW/Avg ;Average Avg

Sets or cancels point average processing, sweep average processing, and smoothing processing.

Input parameters:

Average Times (Off: 0) .............. Sets a number of point average processing points or a sweep average processing
count.

Point/Sweep (Point: F) ............... Select point or sweep average.

Smooth Points (Off: 0) ............... Set a number of smoothing points (3, 5, 7, 9, or 11).

When no value is input, smoothing processing is canceled.
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MS9710
Res/BW

MS9710A Res/BW/Avg ;Res/BW/SmplPt
g P SmplPt

This driver sets measurement resolution, video bandwidth, and number of sampling points in span.
When no value is input, the previous setting is used.

Input parameters:

Sampling Points (no change)....... Set a number of sampling points in span.
Resolution (hm) (no change) ...... Set measurement resolution.

Video Band Width (no change) .. Set a video bandwidth.

Output parameters:

Sampling Points............ccceeeeee... Outputs a number of sampling points in span.
Resolution (NM) .......cooviieeernnnen Outputs measurement resolution.
Video Band Width (Hz) ............. Outputs a video bandwidth.
MS9710
MS9710A Save/Recall ;FD FD
This driver saves data, recalls data, deletes data, or formats the FD.
When saving, recalling, deletion, or formatting is complete, the VI is terminated.
Input parameters:
Mode (Save: 0) ..ccceeveriiiieeeeenee. Select data saving, data recalling, data deletion, or FD formatting.
Data Addition (no change) ......... Determine whether bit-map-format data and text-format data are to be saved
in addition to the basic-format data.
When no value is input, the previous setting is used.
File Name (* ™) oo Input a file name.
timeout (ms) (600000) ................ Set a timeout time.
MS9710
MS9710A Title Title
This driver inputs a title to be displayed on the screen.
Input parameter:
Title (“ ™) oo Set a title to be displayed on the screen (max. 30 characters).
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MS9710
MS9710A Trace ;Set Memory/Trace Trace
This driver switches between data saving memories and selects a display (trace) mode.
Input parameters:
Memory A/B (no change)............ Select a memory for saving data.
Trace Mode (no change)............. Select a trace type (A, B, A & B, A-B, or B-A).
MS9710
MS9710A Wavelength ;Air/Vacuum Air/Vac
This driver sets the wavelength display mode to “in Air” or “in Vacuum.”
Input parameter:
Air/Vacuum (AIr: F) ..o “in Air” or “in Vacuum.”
MS9710
nter
MS9710A Wavelength ;Center/Start/Stop Cente
strt stp
This driver sets and reads center, start, and stop wavelengths.
When no value is input, the previous setting is used.
Input parameters:
Center WI (nm) (no change)....... Set a center wavelength.
Start WI (nm) (no change) .......... Set a start wavelength.
Stop WI (nm) (no change) .......... Set a stop wavelength.
Output parameters:
Center WI (NM) ...cccvvvviiviiieeneenn, Outputs a center wavelength.
Start WI(nm) ..o Outputs a start wavelength.
Stop WI(NM) .o, Outputs a stop wavelength.
MS9710
MS9710A Wavelength ;Set Span Span

This driver sets and reads a span wavelength.
When no value is input, the previous setting is used.

Input parameter:
Span (hm) (no change) ............... Set a span wavelength.

Output parameter:
Span (NM) ..o Outputs a span wavelength.
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MS9710
MS9710A ZoneMarker ;Set / Erase ZoneMkr
This driver sets or erases zone markers.
When a Center or Span parameter is not input, zone markers are erased.
Input parameters:
Center (NM) (Erase) .......cccoeeeeennne Sets the center.
Span (nm) (Erase) ......cccceeeeeeeeennn. Sets a span.
MS9710
MS9710A ZoneMarker ;Zone to Span Zorﬂﬂkr
Span
This driver sets the area between zone markers as a span.
MS9710
MS9710A ZoneMarker ;Zoom Out/In ZoneMkr
Zoom

This driver zooms in or out zone markers.

Input parameter:

Zoom Out/In (Out: F) ......cccene Sets “Zoom In” or “Zoom Out.”
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Appendix A Error Messages

This appendix lists error messages summarized by bits 5 and 3 of the status byte register. Bit 5 indicates error
messages reported by bits 2 to 5 of the standard event status register. Bit 3 indicates RES-Uncal and Peak/Dip
errors.

Bit| Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 BitO
Line| DIOS8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1

Summar ESB ESB ESB ESB ESB
y ROS | ESB | MAv
message bit |(reserved) (ERROR) | (END) |(reserved)|(reserved)
Logical OR
4 4

7 & 7 | Power on

6 Q@} 6 | Userrequest

5 ‘@9‘ 5 | Command error...Analysis error (command and syntax)

4 @ 4 | Execution error (EXE error)

3 (&) 3 | Device-dependent error ™ (DDE error)

2 ‘@‘ 2 | Query error

1 Q@) 1 | Bus control request

0 —>@ 0 | Operation complete
Standard Event Statur Standard Event Statur
Enable Register Register
t1:

Device-dependent error ........ Condition error (setting condition error, etc.)
Hardware error (CAL error)
f2:
(O]U1=T 4 A=11 (o] S The host has not read a received query message.

When an execution error (EXE error: bit 4) or device-specific error (DDE error: bit 3) of the standard event status
register is set, the MS9710C reports its error number and message to the operator as the information about the error
cause.

GPIB error numbers can be displayed using a ERR? command (see the explanation of device messages

The lists on the following pages summarizes error numbers and messages.
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A.1 System Errors (000 to 099)

No. Error message Status Output condition

000 No error

001 Optical Error (RAM) RAM error

002 Optical Error (Slit-1) Slit 1 error

003 Optical Error (Slit-2) Slit 2 error

004 Optical Error (WI Align) Wavelength alignment error

005 Optical Error (Opt Att) Optical ATT error

006 Not used

007 Optical Error (Light Source) Light source error

008 Optical Error (Grating) Grating error

009 Optical Error (Offset) Offset error

010 Optical Error (Over Power) Excessive light input error

A.2 Measurement Errors (100 to 199)

No. Error message Status Output condition
Auto measurement has not been

100 Auto Measure Incomplete ESE-DDE
completed normally.

101 Can't Find Peak ESE-DDE No peak was found.

102 Can't Find Dip ESE-DDE No dip was found.

103 Not used

104 TMkr Not Display ESE-DDE No trace marker is displayed.

105

to Not used

109

. Insufficient optical level during

110 WI Cal Error (Optical Level) ESE-DDE o
wavelength calibration

111 WI Cal Error ESE-DDE Wavelength calibration error

) ) Insufficient optical level during

112 Align Error (Optical Level) ESE-DDE ] ) o
optical axis automatic alignment

113 Align Error ESE-DDE Optical axis automatic alignment error

114 Res Cal Error ESE-DDE Resolution calibration error

115 TLS Cdlibration Error ESE-DDE Error on calibration with TLS




Appendix A Error Messages

A.3 Key Operation Errors (200 to 299)

No. Error message Status Output condition
200 Reserved
201 Input VValue Error ESE-EXE The input value exceeds the range.
202

to Not used
204
205 Invalid In smooth EXE-DDE Invalid during smooth operation.
206 Invalid In Peak Hold EXE-DDE Invalid during peak hold measurement.
207 Invalid In Ext-Trig EXE-DDE Invalid during external trigger measurement.
208
209 Not used
210 Vaid Only In Spectrum Mode ESE-DDE Vdid only during the spectrum measurement.
211 Invalid In Auto Measure ESE-DDE Invalid during automatic measurement.
212 Invalid In Condition ESE-DDE Invalid during condition.
213 Invalid In M emory Select ESE-DDE Invalid during memory list display.
214 Invalid In Title Input ESE-DDE Invalid during title input.
215 Invalid In Others Input ESE-DDE Invalid during Othersinput.
216 Invalid In Measurement ESE-DDE Invalid in Measurement.
217 Not used
218 Vaid Only In Power Monitor ESE-DDE Valid only during power monitor measurement.
219 Valid Only In Analysis ESE-DDE Valid only during waveform analysis.
220 Vaid Only In Normal Disp ESE-DDE Valid only in the normal display mode.
221 Vaid Only In 3D Disp ESE-DDE Valid only in the 3D display mode.
222 Not used
223 Invalid In Normalize Disp ESE-DDE Invalid in the normalize display mode.
224 Invalid In 3D Disp ESE-DDE Invalid in the 3D display mode.
225 Invalid In 3D Disp Type3 ESE-DDE Invalid in the 3D type-3 display mode.
226 Invalid In Peak/Dip Searching ESE-DDE Invalid during peak/dip search.
227 Invalid In Overlap Disp ESE-DDE Invalid in the overlap display mode.
228 Invalid In Max Hold Disp ESE-DDE Invalid in the max. hold display mode.
229 Invalid In Power Monitor ESE-DDE Invalid during power monitor measurement.
230 Valid Only In Log Scale ESE-DDE Valid only in the log scale mode.
231 Vaid Only In Linear Scale ESE-DDE Vaid only in the linear scale mode.
232 Level Unit Error ESE-EXE Invalid level unit
233 Invalid In Application Mode ESE-DDE Invalid during application measurement.
234 Invalid In Opt. Amp ESE-DDE Invalid during optical amp. measurement.
235 Invalid In Zone Marker ESE-DDE Invalid when zone markers are displayed.
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No. Error message Status Output condition
236 Invalid In Zero Span ESE-DDE Invalid when zone markers are displayed.
237 Invalid In Auto PMD ESE-DDE Invalid in the auto mode (PMD).
238 Invalid In Analysis ESE-DDE Invalid in the analysis mode.
239 Invalid In Swp-Avg ESE-DDE Invalid in the sweep average mode.
240 Set A Traceor B Trace ESE-DDE Invalid when the trace mode is not A or B.
241 Invalid In A-B,B-A Trace ESE-DDE Invalid when the trace mode is A-B or B-A.
242 Invalid In A-B Trace ESE-DDE Invalid when the trace mode is A-B.
243 Invalid In B-A Trace ESE-DDE Invalid when the trace mode is B-A.
244 Invalid In A&B Trace ESE-DDE Invalid when the trace modeis A& B.
245 Invalid In Multi Peak ESE-DDE Invalid during multipeak detection.
246 Invalid In Opt. Amp-Test ESE-DDE Invalid during optical amp. test.
. Invalid when the number of sampling
247 Invalid In Smplg-5001 pnt ESE-DDE o
pointsis 5001.
) Invalid when in the PLzn-Null, Pulse,
248 Invalid In Pizn Null, Pulse, WDM ESE-DDE
or WDM test mode.
249 Invalid In This State ESE-DDE Invalid under this measurement condition.
Difference in wavelength between
250 Set Same WI For A,B ESE-DDE )
memories A and B.
] Difference in resolution between
251 Set Same Resolution For A,B ESE-DDE .
memories A and B.
) Difference in number of points
252 Set Same Points For A,B ESE-DDE .
between memories A and B.
) Difference in Air/Vac mode between
253 Set Same Air/Vac For A,B ESE-DDE )
memories A and B.
254 Option Error ESE-DDE Option error
260 Invalid In TLS Tracking ESE-DDE Invalid in TLS Tracking.
261 Invalid In Frequency Marker ESE-DDE Invalid when the marker mode is

frequency.




A.4 Device Errors (300-499)

A.4 Device Errors (300 to 499)

No. Error message Status Output condition
—Errorsrelated to FD —
300 FD Does Not Exist ESE-DDE An FD has not been set.
301 FD Format Error ESE-DDE The FD format isinvalid.
302 Can't Find File ESE-DDE The specified file does not exist on the FD.
303 FD Memory Full ESE-DDE Too many memory for the FD.
304 FD Write Protected ESE-DDE The FD iswrite-protected.
305 File Incomplete ESE-DDE Files on the FD are incomplete.
306 Data File Full ESE-DDE Too many files for the FD
— Errorsrelated to printer —
320 No paper ESE-DDE End of paper
321 Lever Off ESE-DDE The paper hold level isreleased.
) No printer is connected or the printer
322 Printer Error ESE-DDE . L .
devicetypeisinvalid.
323 Printer Error ESE-DDE The thermistor connector is not connected.
324 Printer Error ESE-DDE Abnormal head temperature
— Errorsrelated to GPIB/RS-232C
400 Reserved
401 Command Error ESE-CME An undefined header has been received.
Theinteger part of the numeric datais
402 Command Error ESE-CME ) ]
invalid.
The real part of the numeric dataiis
403 Command Error ESE-CME ) . ] ]
invalid, or invalid
Theinteger part of the numeric datais
404 Command Error ESE-CME invalid, or invalid exponent-type data
has been input.
405 Command Error ESE-CME The suffix part (unit) isinvalid.
The number of arguments does not
406 Command Error ESE-CME
follow command syntax.
A [PCB command was received but
407 Command Error ESE-CME there is no controller function for this
command.
408
to No used
419
420 TLS Interface Error — Abnormality in connecting with TLS.
421 TLS Not Respond - No response from TLS.
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Appendix B Binary Data Transfer Formats

This appendix explains formats of the binary data transferred in response to query commands DBA? and DBB?.

e Log scale

Data structure 16 bitydata

Transfer order High-order byte - Low-order byte
Numeric Signed 16 bit value (0.01 dBm = 1)
representation Measured value = Input value x 0.01 dBm
Unit dBm

Example: When 2 byte input values are 233 and 162
Hexadecimal notation: E9A2
Decimal notation: -5726
Measured value: -57260.01 dBm =-57.26 dBm

e Linear scale

Data structure 32 hitg/data (exponent part, 16 bits; mantissa part, 16 bits)

High-order byte of exponent part — Low-order byte of exponent part —
Transfer order . ) ]
High-order byte of mantissapart — Low-order byte of mantissa part

Mantissa part: Value (0.1000 to 1.0000) x 10000

Exponent part: Signed 16 bit value (+3 to -8)

Measured value = (Mantissa part value x 0.0001) E + (Exponent part value) mw

Unit m mw

Numeric
representation

Example: When 4-byte input values are 255, 247, 39, and 16
Exponent part value: -9
Mantissa part value: 10000
Measured value: (100000.0001)E + (-9) mW = 1E — 9 mW
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Appendix C  Comparison Table of GPIB Commands of Controller

Controller
PACKET V PC9801 IBM-PC HP9000 series
Function
Output data to WRITE PRINT CALL OUTPUT device
device @device-number:data | @listener-address;data |IBWRT( ) selector;data
Output binary BIN WRITE WBYTE command;data
data to device @device-number:data
Assign datainput |READ INPUT @talker- CALL ENTER device
from deviceto @device-number: address, listener-addres- [IBRD( ) selector;variab
variable variable s;variable
LINE INPUT @talker-
address, listener-addres-
s;variable
Assign binary BIN READ RBYTE
datainput from | @device- command;variable
deviceto variable | number:variable
Initialize IFC @select-code ISET IFC CALL ABORT
interface function IBSIC( ) select-code
Turnon REN REN @select-code ISET REN CALL REMOTE
line IBSRE( ) Device selector
(select-code)
Turn off REN LCL @LCL @select- IRESET REN CALL LOCAL
line code IBSRE( ) Device selector
(sets all devices in local (select-code)
mode) WBYTE &H3F listener- |CALL LOCAL
LCL @ device-number |address, secondary- IBLOC( ) Device selector
(sets only the specified |address,&H01 (select-code +
devices as listeners and primary-address)
issues GTL command)
Output interface | COMMAND CALL SEND
message and data | @select-code IBCMD( ) select-code
message-character- CALL ;message-list
string IBCMDA( )
[;data] (asynchrono-
us)
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Controller
PACKET V PC9801 IBM-PC HP9000 series
Function
Trigger the TRG @ device-number |WBYTE &H3F, CALL TRIGGER
specified device listener-address, IBTRG( ) Device selector
secondary-address,&08;
Initidize device |DCL @select-code (all |WBYTE CLEAR
devices with &H3F,&H14;WBYTE Device selector
corresponding to &H3F, (select-code)
specified select code) |listener-address, CLEAR
DCL @ device-number |secondary-address, Device selector
(only specified devices) |HO4; (select-code +
primary address)
Disable LLO @ select-code WBYTE &H3F,&H11; LOCAL
switching of LOCKOUT
device from
remote to local
Transfer control  |RCT @ device-number | WBYTE talker- CALL PASS CONTROL
right to specified address,&H09 IBPCT( )
device
Issue service SRQ @ select-code ISET SRQ CALL REQUEST
reguest IBRSV( ) select-code
Perform serial STATUS @ device- POLL CALL SPOLL
polling number IBRSP( ) |[(Device selector)
(Function)
Set terminator TERM IS CMD DELIM CALL
code IBEOS( )
CALL
IBEOT( )
Set limits value CMD TIMEOUT CALL
for timeout check IBTOM( )




Appendix D Example of Program Used on PC9801

This appendix gives an example of a program that reads measurement data using a PC-9801 personal computer. The
following program lines correspond to those of the PACKET V sample program on page 10-5.

10 ' [IIII0 GPIB initialize [TIIID
20 ISET IFC

30 ISET REN

40 CMD DELIM = 2

50 CMD TIMEOUT = 5

60 °

70 DIM D $ (500)

80

90 ' [IIIID DATA READ TEST [IIIID
100  PRINT @8 ; “DMA?"

110 FOR 1=0 TO 500

120  INPUT @8;D$ (1)

130  PRINT I,D$ (1)

140  NEXT |

150

160 END

Lines 20 to 50: GPIB initialization
Line 70: Array declaration
Lines 100 to 140: Equivalent to PACKET V sample program

Notes:
* When controlling the MS9710C from the PC-9801 via the GPIB, be sure to initialize the GPIB at the
beginning of the program.

« DBA?, DBB?, DQA?, and DQB? are intended for personal computers that can input/output arrays. If
your personal computer does not have an array input/output function or it does not use an equivalent
program, use DMA? and DMB? commands.
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Appendix E MS9710C and MV02 (MS9703A) Com-
mand Compatibility Table

This appendix summarizes compatibility between MS9710C spectrum analyzer device messages and MV02
(MS9703A) spectrum analyzer device messages.
MV02 device messages marked wihcan be used on the MS9710C.
MV02 device messages marked witikannot be used on the MS9710C. However, since their functions are similar
to those of the MS9710C, they are given just for reference purpose.

Device Message Compatibility Table

MS9710C device message MV02 device message
Function Data Data Compatibility
Command request] Response | Remarks Command request Response
Wave length
Center CNT A |CNT?|A A: CNT A CNT? A X
ASXXXX.XX A=xXxxx.xx | Wavelength | [A=x.xxXX (jum) Unitis different.
Span SPN A [SPN? A A SPN AA SPN? [AA ©
ASXXXX.X A=xxxx.X | Wavelength |[{AA=0,2 to 1000
(nm) (1,2, or 5 steps)
1200
Start STA N |STA? |A A STA A STA? [A X
ASXXXX.X A=xxxx.X | Wavelength | [A=X.XXXX (Jum) Unitis different.
Stop STOAN |STO? |A A STO A STO? |A X
ASXXXX.X A=xxxx.X | Wavelength |[{AA=0,2 to 1000 Wavelength to
(nm) (1,2, or 5 steps) be added to
1200 start wavelength
Peak — Center PKC PKC ©
Level Scale LvVS? (S LVS? |s ©
S=LOG |Logscae s=LOG
LIN [Linear scale LIN
Log (/div) LOGI| |LOG?|I Unit: db/div hQOGZr;o 10 LOG?| n ©
[=xx.X [=xX.X 0.1t0 10.0 (1" 2, or 5 seps) Except 10F
10F
Ref Level RLV L |RLV?|I A,B,A&B; ||RLV I RLV?|I ©
|=£xX.X l=txxx |1=t3010-90 || A B AgB;I=+2010-90
A-B, B-A, .
normalize ||A-B,B-A normalize
[=+100 to -100 |=+40t0-40
Linear LLV I [LLV?]|I I: Level LLV I LLV? || ©
1pW to 1W
1t0 200 %
Peak - Level PKL PKL @
Resolution RESn |RES? n—O 0701 |M Resolution RESnN RES? | n ©
S e (nm) |1n=0.1,0.2,0.51,2,5 Exceptn=2,5
Point Avg AVTn |AVT?|N n: Count ||AVTn AVT? N © Correspondsto
= n=2to 1000, &
) é}?l:looo OFF n=1to 1000 n=2t01000
Smooth SMT n [sMT?|N n: Number || SMT n SMT? | n © Corresponds|
S M32091L lof points t03t0 11
Sweep
Single SSl SS ©
Repeat SRT SRT ©
Stop SST SST ©
Auto Measure  [[AUT  |AUT?{iLo easrement AUT AUT? I vesrenent| | ©
complete com Ige :
n=1 Durgw](‘; n=T: Durin
MeasUrem measurem
n
Measure Mode MOD?| - 0. Spectrum MOD?| n ©
not measured
n= I1: Spectrum
single sw
n :i%t Sp%ectprum
repegt Sw
neg 3 Poevﬁgr
monitor
Spectrum SPC SPC ©
(G0 to Spectrum measurement
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MS9710C device message MV02 device message
Function Data Data Compatibility
Command request Response | Remarks Command request Response
Trace Marker TMK A [TMK? %)I(XXX o =Wavelength [[TMK A TMK? |All
AZXXXKXXXX EXX.XXﬁd@?I%‘ I =Level A=XXXXXXX (Lm) Unit of wavelength
_éial?sl( %) |dBm, OW, % Nis different
Wavelength Marker MKA X  |MKA? A: Wavelength |[MKA A MKA? |A
MKBA  |MKB? (nm) MKB A MKB? |A Unitis different,
ASXXXXXXXX A=XXXX.XXXX ASXXXXXXX (Um)
Level Marker MKC 1 MKC? : I ) | =Level MKCI MKC? || ©
MKD 1 MKD? =XX.XXx(aBm) 0 MKD | MKD? ||
I: Shown =7 significant digits dBm, oW, %
on right (W, %)
Marker Off EMK EMK ©
Peak Search PKS's PKS? |m ERR: State PKS
S=PEAK m=PAEK other than
=NEXT,LAST =NEXT,LAST
=LEFTRIGHT =L EFT RIGHT [Peak search
=ERROR
Analysis
Envelope ANA ENVr [ANA? [ENV,r r=Cutlevel [[ANA ENVH (1/2level) [ANA? |ENVH
r=1to 20 r=1to 20 (dB) ANA ENVQ (V4 level) ENVQ
RMS ANARMS, |ANA? [RMSr.k r=Slicelevel [|ANA RMSyrk ANA? |[RMSrk ©
rk r=1to 30 (dB) r=3,6,10,15,20,25,30
rk—::Iitg 30 k-l,22.:,35 3 k = Constant k=1,2,2.35,3
2.353 " |ofke
ndB-Loss ANANDB,r |ANA? |NDB, r r = Attenuation | | ANA NDB,r ANA? |NDB,r ©
r=1to 50 r=1to 50 (dB) r=1to 30
Threshold ANATHRr [ANA? |THR,r r=Cutlevel [|ANA THRH (1/2level) [ANA? |THRH
r=1to 50 r=1t0 50 (dB) ANA THRQ (1/4 level) THRQ
SMSR ANA SMSR;s [ANA? [SMSR,s ANA SMSRL (Left) ANA? [SMSRL
s=2NDPEAK s=2NDPEAK ANA SMSRR(Right) SMSRR
=LEFT =LEFT
=RIGHT =RIGHT
Analysis Off ANA OFF |ANA? [OFF ANA OFF ANA? |OFF ©
Analysis Result
Envelope ANAR?]C, AA ANAR? [Ac, AN
Threshold €= XXXX.XXX [Ac(hm) AC = X.XXXX Unit of Ac is
RMS AA=XXX. XXX [AN(Nm) (um) ||different.
IAA=XX. XX
(nm)
ndB-Loss ANAR?ZAC,AAN ANAR? [Ac, AAN
AC = xxxx.xxx [Ac(nm) AC = X.XXXX Unit of Ac is
IAA=XXX.XXX  [AA(nm) (um) || different.
n: Integer | n: Number of [AA=XX.XX(nm)
axis modes n: Integer
SMSR ANAR?ZAA Al ANAR? Ac, A1
AA=XXX.XXX AN (nm) IAC = X.XXXX Unit of Ac is
Al =xx.xx(dB) |Al: Log (dB) (um) || different.
AL = XX.XX
Display Mode
Normal DMD NRM [DMD?|NRM DMD NRM DMD? |NRM ©
3D DMD3mn |DMD?|3,m,n m = Type DMD 3,m,n DMD? |3,m,n ©
m, n=Shown m=1,2,3 n=Angle
onright n=30,45,60,90
Normalize DMD NRMZ |DMD?|NRMZ DMD NRMZ DMD? |NRMZ ©
Memory Select MSL s MSL? |s MSL s MSL? |s ©
s=A,B s=AB s=AB
Trace Select TSL s TSL? |s TSLs TSL? |s @)
s=A,B, sA, B, s=A,B,ABA BB A
AB,A_B, AB,A_B,
B_A B_A
- DMA?|Log scale - Uni DMA?
Memory Data d+ Terminator DMB? ngX.XX Log: Unit(dBm) DMB? ©
DQA? |Linear scale . ! DQA?
d + Separator DSB? X XXXXEEX Linear: Unit (mW) DSB?
Bi DBA? |Log: 2-bytedata |Log: x 0.01 (dBm) DBA?
Nary | DBB? |Linear: 4-byte datalLinear x 0.0001 (mW) DBB?




Appendix E MS9710C and MV02 (MS9703A) Command Compatibility Table

_ MS9710C device message MVO02 device message .
Function Command reD(‘?ut:St Response | Remarks Command r;ajgst Response Compatibiity
Power Monitor PWRA |PWR?|A A= PWRA,RM PWR?|A,R,M X
A=632.8, |Wavelength [|A=0.6328,0.85,
850.0, (nm) 1.3,1.55
1300.0, R =RON or ROFF
1550.0 M =MON or MOFF
Power monitor PWRR?| P1 P1 = Power PWRR?|P1, P2 X
value P1=+xx.XX (dBm) P1 = Power
(dBm)
P2 =Max. value
Title
Title Wvectr sing| T TL 2| Character string) 30 characters| | T oI TTL? |Character string|| X
Title Erase TER TER ©
Time& Date Set
Date DATE yy,[DATE? yy,mm,dd DATEyy,mm,dd |DATE?lyy,mm,dd || ©
mm,dd
Time TIME hh, [TIME?| hh,mi hh:00 to 23|| TIME hh,mi TIME? [ hh,mi ©
mi mi:00 to 59
Display Color LCD PR, LCDYR,G,B P: ScrenNo.0-10 | CRT P,R,G,B CRT?P|R,G,B X
G,B P RGB: 0to7 ||P:0to 10,
RGB: 0to 7 each
Printor
Copy CPY CPY ©
Feed FED n n=Number FED n ©
n=0to 25 of character lines | | n=0 to 25
Terminater TRM 0 |TRM?{ O O=LF,EQI || TRM O TRM?|0
TRM 1 1 1=CR,LF, || TRM 1 1
EQI
Header HEAD ON HEAD ON ©
HEAD OFF HEAD OFF
Error ERR? (N n=Error No. ERR? ©
N=XXX
Extended ESR1?7n n = Register ESR17
Event Status ESR2?|n value ESR2?
Register ESR3?/n 0to 255 ESR3?
Extended ESE1n |ESE1?|n n = Register||[ESELn ESE1?|n ©
Event Status ESE2 n |ESE2?|n value ESE2n ESE2?|n
Enable Register ||ESE3n |[ESE3?|n 0to255||ESE3 n ESE3?|n
Buzzer On/Off BUZs |[BUZ?|s BUZ s BUZ?|s ©
<ON,OFF s=ON,OFF s=ON,OFF s=ON,OFF
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Appendix F MS9710C and HP Optical Spectrum Analyzer
(HP71450A/71451A) Command Compatibility Table

This appendix summarizes compatibility between MS9710C spectrum analyzer device messages and HP71450A/
HP71451A spectrum analyzer device messages.
HP71450A/HP71451A device messages marked with o can be used on the MS9710C.
HP71450A/HP71451A device messages marked with x cannot be used on the MS9710C. However, since their
functions are similar to those of the MS9710C, they are given just for reference purpose.

Device Message Compatibility Table

MS9710C device message HP optical spectrum analyzer device message
Function Data Data Compatibility
Command request Response | Remarks Command request Response
Wave length
Center CNT A |CNT?|A NWavelength |[CENTERWL A [CENTERWL?[A ©
A=XXXXXX A=XXXX.XX (nm) A=600 to 1750
Span SPN A |SPN?|A MWavelength ||SP AA SP?  |AA ©
A=XXXX.X A=XXXX.X (nm) AX=0,0.2 to 1200
Start STA A |STA?|A MWavelength || STARTWL A STARTWL?| A ©
A=X0XX A=XXXX.X (nm) A=600 to 1750
Stop STO A |STO?A N:Wavelength | [ STOPWL A STOPWL2AA ©
A=XXXX.X A=XXXX.X (nm) A=600 to 1750
TMKr - Center T™™MC MKCWL X
Level
Log(/div) LOG | [LOG7 | Unit: dB/div [[LG n LG? |[n ©
|=xx.x I=xx.x [0.1t010.0(|n=0.1t0 10
Ref Level RLV L |RLV?|I ABA & B; RL | RL? |l Only inlog
[=+XX.X |=+xx.x [I=+30t0-90 |[A,B,A & B;I=+30t0-90 scale mode
A-B,B-A,nomdizg |A-B, B-A, normalize
|=+100 to -100 ;1=+100to-100
Liner LLV | [LLve I=Leve (IpWtoIW)[ [LN 1 LN? |l X
1to 200 %
Peak -, Level PKL MKRL X
Resolution RES n |RES?|n n=Rexlution |[RB n RB? |[n ©
n=Sowninright n=0070102051| (nm) n=0.08,0.1,0.2,0.5,1]
VBW VBW s |VBW?[s s=VBW VB s VvB? |s ©
=Sown ;%(I)VI&-IHZ 1(%:'2' Baéf ue it uniit s=1 MHz, 300 KHz, 30KHz,
. 7, 1KHz, ault uni
inright 100HL 0z |= He 3KHz, 300 Hz, 30 Hz
Average
Sweep Avg AVS n [AVS?n n = Number||[VAVG n VAVG?|n ©
n=2 to 1000 n=2t010000FF  of times||n=2to 1000,0ON,OFF
OFF
Smooth SMT n |SMT?n n=Number of |[SMOOTH X
n=Sowninrgt n=35,7,9,11,0FF| points
Sweep
Single SSl SINGLE, TS X
Repeat SRT SWEEP 5(s=ON,OFF),TS X
Stop SST SWEEP 5(s=ON,OFF),TS X
Auto Measure AUT AUT2M o rement AUTOMEAS ©
L Burm
measrement
Modulation Mode ||[MDM s{MDM?|s ™ s ©
SNORMAL s=NORMAL |Normal S=FREE,EXT
=TRIGGER =TRIGGER |EXT trigger|| FREE = NORMAL
EXT = TRIGGER
Spectrum SPC INSTMODE OSA ©
G0 to spectrum measurement
Trace Marker TMK A [TMK? i\ A A=Wavelength [IMKWL A MKWL?2\ ©
A=00xX00K Ronn |1 =Level  11A=600to 1700
-4sgn| o |dBm, W%
digits (W, %)
AMarker DMK A |DMK?/AAAI AWavdength(nm) MKD A x
AS0000000K ANZX0X00 Mwa% ggtﬁf%)
A=xx(@B) |y Diferaiceinléve
=XXXXXX | Log; oB Linear: Nounit

F-1

X
©
c
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Appendix

Function

MS9710C device message

HP optical spectrum analyzer device message

Data

Command request

Response

Remarks

Command

Data
request

Response

Compatibility

Wave length Marker

MKA A
MKB A
AZXXXKXHKX

MKA?
MKB?

A
A
ASXXXXXXXX

\: Wavelength
(nm)

MKDREFF A

MKDREFF?

A

Level Marker

MKC |
MKD |
| = Shown

onright

MKC?
MKD?

I

| 1=xx.xxx(dBm)

= Tsgnificant
digits (OW, %)

| =Leve
dbm,DWV,%

MKDREFA |

MKDREFA?

Marker Off

EMK

MKOFF

Peak Search

PKS s
SPEAK
=NEXT,LAST
=LEFT,RIGHT

PKS?

m

m=PEAK
=NEXT,LAST
=L EFT RIGHT|
=ERR

ERR = State
other than

peak search

MKPK HIP(;high pesk)
MKPK NL(;left pesk)
MKPK NR(;right peak)

0|0

Dip(Pit) Search

DPS s

sDIP
=NEXT,LAST
=LEFT,RIGHT

DPS?

m

m=DIP
=NEXT LAST
=LEFT RIGHT|
=ERR

ERR = State
other than
dip search

MKPK s

Graph Clear

GCL

CLRDSP

Memory Select

MSL s
s=A,B

MSL?)

S
s=AB

CLRW TRA
CLRW TRB

©|0

Trace Select

TSL s

$AB,
ABA B,
BA

TSL?

s

s=AB,
AB,A_B,
B A

VIEW TRA(jtrace A)
VIEW TRB(;trace B)

Memory Data

DMA?
DMB?
DQA?
DQB?

d+ Terminator

0+ Separator

Log scale
EXXX. XX

Linear scale
X XXXE£X

Log: Unit

(dBm)

Linear: Unit
(mw)

DBA?
DBB?

Binary

Log: 2bytedda
Linegr: 4-hyte ot3

LOG: to0.01(dBm)
Linear. x 00001 ()

Data Condition

DCA?
DCB?

ALA2, n
AL=XXXX.XX
A2=XXXX.XX
n=251to 5001

ALNZ: Unit(nm)
M, Satwavdengh
12 Sop wayelength
i Number of
sampling paints

TRA?
TRB?

Application

DFB-LD Test

APDFBsn|AP?
S=2NDPEAK
=LEFT
=RIGHT

n=1to50

DFB,s,n

$=2NDPEAK
=LEFT
=RIGHT

n=1to50

n=nof"ndB Wicth'

DFB_

FP-LD Test

APFP,n|AP?

n=1to 50

FP.n
n=1to 50

n = Axismode;
cut level

FP_

LED Test

APLED,np
n=1to 5Q
p=-10.0

to +10.0

AP?

LED,n,p

n=1to 50

p=-10.0
to +10.0

n=nof "ndB Width"
p=Totd power CAL
vdLe(B)

LED_

Application Result

DFB-LD Test

APR?

SMISR ncB-BW,
MpLpASMLSM,
Mode-OFF, Stop-BW,
Center-OFF

FP-LD Test

APR?

FWHM \Mean,
ApLpMode
Mode-Space Power

LED Test

APR?

APWHM 308,
FWHM 3BBW)PLD
PK-Dens Power

Wavdlength =
(T Thm
Levd =
(T]TtBm(dB)

DFB_?
LED ?




Appendix F MS9710C and HP Optical Spectrum Analyzer (HP71450A/71451A) Command Compatibility Table

MS9710C device message

HP optical spectrum analyzer device message

Function Command rgﬁ:st Response | Remarks Command r(il,?qétjtzst Response Compatibility
Wave length Cal
W-Offset WOFS n|WOFS?n Offset WLOFFSET A WLORFSET? ©
n=#X. XX \(\{]%alength
Auto Align ALIN n |ALIN?Zm ALIGNPRST ©
rFOALIN ! 'InE[rJ]r(chess (;alignment resetting)
INITIAL 2. Ingficient AUTOALIGN
LALIGN 3 gl (:auto alignment)
2 Forcedend
Error ERR?Nn n=Error No. ERR?
N=XXX
Extended ESR1?(n n=Register STB?
Event Status ESR27|n value0t0 255
Register ESR3?7/n

X
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