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About This Manual

This manual explaing remote control of the MS9710B optical spectrum analyzer.
You can control the M39710B and transfer measurement results into the
computer connected to the GPIB/RS-232C interface port of the MS8710B.
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Section 1 Introduction

his section outlines the remote contrel functions of the MS9710B optical spec-

trum analyzer.

1.1 OVEIVIBW .ottt 1-2
1.2 MS887108 Remove Control Functions ........... 1.2
1.3 Interface Port Application Selection Function ., 1-2
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Section 1 Introduction

1.1 Overview

The MSSTI0B can make measurements automatically in combination with an
external controller (host computer, personal compuier, elc.) To connect an exter-
nal controlier, the M89710B has GPIR interface bus (IEEE Standard 488.2- 1987
and RS-232C interface ports.

1.2 MS9710B Remove Control Functions

The MS9710B supports the following functions.

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

(2y Read of all setting conditicns

{3y Setting of the GPIB address from panel

(43 Interrupt function and serial poiling (GFIB)

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

(7) Configuration of an automalic measurement system by combining the
MS9710B with a personal computer and another measurement instrument

(8) Tracking measurement with the tanable laser source

1.3 Interface Port Application Selection Function

The M89710B 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 connsction port: Select GPIB or R3-232C,
Printer connection port: GPIB

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

www.valuetronics.com



1.4 Examples of Setups Using GPIB/RS-232C

1.4 Examples of Setups Using GPIB/RS-232C

(1) Standalone type

Wavelorms measured with the MS9710B are cutput to the printer:

MES710B

E
:

N

O

GPIB f(—mw«w\/?w

(2) Control by host computer

The MS9710B is controlled by a computer automatically/remotely.

Computer

MS97108B

GPIB/RS-232C

Cormputer
i

m

ooy
LI

MG-%S'{'NM (GO638A
] c

%

H

RS-232C
MER710B

>
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Section 2 How 1o Connect

This section explains how to connect GPIB and RS-232C cables between the
MS9710B and external davices such as a host computer, personal computer, and
printer. This section also explains how to set the interfaces of the M89710B.

2.1 Connecting Devices Using GPIB Cables ... 2-2

2.1.1 Setiting interface conditions for
the connection port ..o 2-2 D
2.1.2 Confirming and Setting the Address... 2-2 2
2.2 Connecting a Device Using ' S
AN AS-232C CabIE .ovvurrirermrorsreressevveesnerererces 2-3 o
2.2.1 RS8-232C interface signal connaction 2
dIAGrEMS v 2-4 g‘
2.2.2 Selting interface conditions for g
the connection port e 2-5

2.2.3 Setling RS-232C interface condiions .. 2-5

2-1
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Section 2 How to Connect

2.1 Connecting Devices Using GPIB Cables

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

A maximum of 13 devices, including a controller, can be connected. Connection

conditions are given shown below.

<20m
Dewc\,-to devzce cablelength <4m
Number of connectable devices < 15

2.1.1 Setting interface conditions for the connection port

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

=me RE23ZC Parameter =

Platerface oo {ERE RS2Z32C
Speedthps) v 4300 2400 1200 600
Parity < -c e i: | Odd

Character Length

2.1.2 Confirming and Setting the Address

Be sure to set the MS$9710R’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 vou want to change the address, place the MS97108 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 lmed on, the devices on the GPIB automatically enters the local mode.

www.valuetronics.com



2.2 Connecting a Device Using an RS-232C Cable

2.2  Connecting a Device Using an RS-232C Cable

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

Back pans! of MS9710B

R3.232C .
" External device
R5-232C

R8-232C cable

Note:

st
[ &)
4]
=
Lo
Q
)
L=
st
2
<
-+

RS-232C connectors are available in 9-pin and 23-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 R§-232C cables
are available as application parts for this analyzer.

*R3-232C cable (for PCO8 parsonal computer)
{(MS9710B side) (PCY8 personal computsr side)

J i
D-sub —‘ Length=1m /} |
S-pin [L TStraight) é

Female

*RS-232C cable {for DOS/V personal compuier)
{MS87108 side) {DOS/V perscnal computer side)

D-sub D‘ ; tength=1m FL} D-sub
?:'epgale L*“j (Cross) L}_‘ o

Femals
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Section 2 How to Connect

2.2.1 RS-232C interface signal connection diagrams

The following diagrams show connections of RS-232C interface signals between
the M39710B and two types of personal computers,

® Connection with PC98 personal computer

M39710B PCS8 personal

computer

GND GND

CONCY 1 e L—----— 1 GND
RD 2 2 5D
T 3 3 RD
DTR(NC) 4 s premei—te 4 S
GND 8§ = L-————--- 5 0SS
DGR (NC) 6 =w—1- 5 DR
RTS 7 ——t——— 7 GND
CTS 8 : 8 oD
RI{NC; § =y g NC
_— e 10 NG
D-sub, §-pin, female 1 GND
. - 12 NC
e 13 GND
e 14 GND
——— {5 T2
e 16 NG
- 17 AT
e 18 NO
e 18 NG
20 ER
e 29 NG
e 32 NC
- 23 NC
- 24 3Ti

D-sub, 25-pin, male  ——— 25 NG

#® Connection with DOS/V personal computer

MSéT?Oa DOS/V personal
computer
GND GND

CO (NG} 1 = /_.——-» { 1 CD
RO 2 [ 2 FD

0 3 >O { 3 70
OTR(NC) 4w / { 4 TDR
GND & { 5 GND
DER(NC} & =——r ¢ & DSR
RTS 7 wo=— —{ 7 RTS
CTS 8wy [:W,_{ g CTs
Bl{NC) § =~ ——( % R

D-sub, 8-pin, female B-sub, 8-pin, female

2-4
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2.2 Connecting a Device Using an R8-232C Cable

2.2.2 Setting interface conditions for the connection port

When controlling the M897108 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 “RS232¢ 8
for “Interface,” '

2.2.3 Setting RS-232C interface conditions

Set interface conditions for the R8-232C port of this analyzer so that they match
the interface conditions of the connected external device.

e
(&
9]
c
ol
Q

Q
Q

i
2
o

=

ressing the RS-232C Prmntr function key on the “Others” card will bring up the

following screen.

=== RS132C Parameter TR

Plnterface

. Speadibps) 960K 400 1206 600
Panty «crrrrrre Odd
Character Length = - -+~
Stap Bit «v-vrercr e B

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

Item Meaning of seiting
Speed Select a comrmunication speed among 600, 1200, 2400,
4800, and 9600 bps.
Parity Select a parity bit type.

None... No parity bit is added.
Even... An even parity bitis added,
0dd... An odd parity bit is added.

Stop Bit Select a stop bit type.
Lo I stop hit is addad.
2o 2 stop bits is added,
Character Length | Select a character length.
T 7 bits
8. & bits

2-5
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Section 3 Standards

This section explains the MS9710B’s GPIB standard, R3-232C standard, and

device message list.

3.1 GPIB Standard . 3-2
3.2 FAS-232C Standard ..o 3-2
3,83 Device Messags List .o 3-3

3.3.1 1EEE 488.2 common commands and
the commands supported by

the MSS710B it 3-5
3.3.2 Status Messages v, 3-8
3.3.3 MSE710B device message list .o 3-8

o
e
bl
]
k)
c
ol
L
N
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Section 3 Standards

3.1 GPIB Standard

The standard for the GPIR of the MS9710B is summarized befow.

ltem

Standard value and description

Conforms to IEEE 485.2.
Function MSOT10B can be contrelled from an external controller,
MS97108 can confrol a prinfer.

T6:

Interface

L4

functions

PPO:

CO:

: SHIL:

AHIL:

SR1:
RL1:

DCL
DTG0

All of source handshake functions are supported.

Data send timing is controlled.

All of accentor handshake functions are supported.

Drata receive (iming is controlied.

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

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

Basic listener functions are supporied. 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 Tunction is supported.

A parallel poll function is not supported,

All of device clear functions are supported.

A disk trigger function is not supported.

A controller function is not supported.

A controller function s performed during external plot output.

3.2 RS-232C Standard

The standard for the RS-232C of the MSO710B is sammarized below.

item Standard value
Function Control from external controiler
Communication method Asynchronous (start-stop). haif-duplex

Communication control methed | No flow control

Baud rate £00, 1200, 2400, 4800, 9600 bps

Data bits 7 bits, 8 bits

Parity Gdd parity (OD!?}, even parity (EVEN),
non-parity (NCN)}

Start bits i bit

Stop bits 1 bit, 2 bits

Connector D-sub S-pin connector, female

3-2
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3.3 Device Message List

3.3 Device Message List

Dievice messages are data messages which are transferred betwien a controtier

and devices. They are classified into program messages and response messages.

Program messages are ASCIT messages transferred from a controller to devices.
Program messages are further classified inte program commands and program | ik
queries. These two tvpes of commands are explained on the following pages.

Program commands include device-dependent commands which are exclusively -
used for controlling the MS$9710B and IFEE 488.2 common commands. [EEE
488.2 comrmon commands are program commands which are commonly appli-
cable to other IEEE 488.2-ready mesasuring instruments (including the
MS9710B) on the GPIB interface hus. :

Standards

Program queries are commands used to get response messages from devices. Pro-
gram queries must be transferred from 2 controller to a device in advance so that

the controller can receive response messages from the device jater.

Response messages are ASCII data messages which are transferred from a device
to a controller. Among response messages, Stafus messages and response mes-

sages corresponding to program queries are listed on the following pages.

(- ¢ Program commands : E@ Section &

e Program queties E’E Section &

|« |[EEE488.2 common commands [@' Secticn 7
Controiler

Program message

Device
Response message
/ \ » Status message 15 section 8
——— » Rasponse message UE Section 8

In program and response messages, numeric data may end with a suftix {unit).
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Section 3 Standards

34
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The above messages are transferred through the devics inpuvoutput buffer. The

putput buffer is also catled 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 butfer size of the MSS710B is 256 bytes,

Qutput quede

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

The output queue size of the MSS710B is 236 bytes.



3.3 Device Message List

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

The table below lists 3% common commands specified by IEEE 4882, Among these commands, the commands
supported by the MS97108 are marked with .

Mnemonic Fully spelled out command name Standardized by IEEE 488.2 Supported by MS97108
*ADD Accept Address Command Onptional
*CAL Calibration Query Optional
*CLS Clear Status Command Reguirzd v
+DDT Define Device Trigger Command Optional
=DDT? Define Device Trigger Query ; Optional %
#*DLF Disable Listener Function Command Optional EE
*DMC Define Macro Command Cptional -g
*EMC Enable Macro Command Optional -
*EMC? Enable Macro Query Optional n
*BSE Standard Event Status Enable Command Required i
=ESE? Standard Event Stats Enable Query Eequired N
*ESR? Standard Event Status Register Query Required o
=GMC? Get Macro contents Query Optional
*]DN7 Identification Query Required 4
*[ST7 Individual Starus Query Optionai
=[LMC? Learn Macro Query Optional
= RN? Learn Device Setup Query Ontional
=OPC Operation Complets Command Required 3
*QPC? Operation Complete Query Required A
*OPT? Opticn Identification Query Optional V
*PCRB Pass Conwrol Back Command Other than CO: Required
=*PMC Purge Macro Command Optional
#*PRE Paraliel Poll Register Enable Command Optional
*PRE? Paraile] Poll Register Enable Query Optioral
“PSC Power On Staws Clear Command Optional
#P3C? Power On Staras Clear Query Optional
«PUD Prerected User Data Command Optional
=pUD?Y Protected User Data Query Optional
*RCL Regal] Command Oprtional
*RDT Resource Description Transfer Command Optignal
«RDT? Resource Description Transfer Query Opticnal
*RST Reset Command Required v
*S AV Save Command Optional
#*SRE Service Request Enable Command Required \
*SRE? Service Request Enable Query Required N
=3TR? Read Status Byte Query Required 3
*TRG Trigger Command DTI: Required
=TST? Self Test Query Required
+WAJ Wait to Continne Command Required
Note:

IEEE 488 .2 commands begin with *. For more details, see Section 7.

3-5
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Section 3 Standards

3.3.2 Status Messages

Shown below is the siructure of the service request summary message set in the stamus byte register of the MS9710B.

Summary Bit Configuration of Status Byte Register

Bit Bit7 Bit 5 Bit 5 Bit 4 Bit 3 8it 2 Bit 1 Bit0
Line i DIO8 DIC7? DIos Dios Dio4 o3 D2 DiO
Summory messags tit] Feserved ! R I M | ESB MAY EBR END | Reservec | Reserved

— S Q|8 1
- S|s
o e ‘1 3 -
[ ¢ Summary bit from
it .7
E__b‘ 05 J ™ | next page ESB (END)
T i !
U |
} Service Requeg‘rf :
|_cenersion | |
o : ] Summary bit from next
of \‘_ N page £5B (ERBOR)
\ corresponding
Jbits .- :
Data
Event Summary Bit | MAV summary bit indicating Data
= e e et ESB the out i mpt Data
M Samice Reques 5 { } e output queus !.S not empty a
Message Available (MAV) Data
Enable Hequest ¢ | Sata
L__ bitdte57 | Logical OR L Data
T Ouiput queue
7 \@-w 7 | Power-on
8 @ 8 : Userrequest
5 \SD~—-~ 5 | Command error
4 C&/ 4 | Exscution error
3 (8) 3 | Device-dependent error
2 (3, 2 | Query arror
1 C&/ 1 | Bus controf request
0 —*{&) 0 | Cperation complete
Standard event status Standard event status
enable registar register
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3.3 Device Message List

To preceding page w—r Logical OR I
END summary bit Py ?
z @MZ Reserved
6 @}'—*——- 6 RBeserved
3 _@D————-? Reserved
n @ 2| Brtoncangieion 57 A et b
Y @ 5| Exacution completion Lﬁ‘;“;’:;:;’;‘}"”"’m measurament or sweep
2 ;_f@ 5| Transferend @ inputcup o primar oupu
s >f&-\ 4| Sweep stop {sngie swesp stop)
[ ey 0| Messcrementong SIS T e e
Extendead END event Extended —E“%‘:ED event
stalus enable register status register
Te preceding page -———l Logical OR [
END summary bit b oy ?
i @ Z Reserved
6 | H\@ 6 | Reserved
5 ] /\@/ 51 Reserved
4] el & 4] Reserved
3 ‘@ 3 | Reserved
B @ |2 | Reserved
B3 @ EX Pgak/din detection arror
"6"“" /&\- WO)_ RES_UNCAL error
Extended END event Extended END event
status enable register staius register

3-7
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Section 3 Standards

3.3.3 MS9710B device message list

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

lowing pages.

MS97108 Device Message List (1/13)

Device message
ttem Command | rediicst | Response Remarkes
Wave- Center CNT A CNT? * A 0 Wavelength (nm) 9.14
length A = XXXK.XX o= KXXEXX
Span SPN A SPN? | A A : Wavelength (nm) 9.74
A= XXKHK A= KXKXX ,
Start STA A STAT | A A Wavelength (nm) 9.78
Ao XXX A= XXKXX
Stop STO ~ STO? n A : Wavelength {nm) 9,79
ko= XXXXK A om KXXX.X
Marker Value | MKV s MEV? | s WL Wavelength 9.56
Wi/Freq s = WL - FREQ : Frequency
(Optiony* = FREQ
Value in WDP s WDP? | s s : Wavelength display | 9.93
Vacuunm/Alr | ¢ = VACUUM s = VACUUM mode
' = AIR = AR
Level Level Scale LVS? 3 9.5G
s = LOG Log scale
LIN Linear scale
Log (/div) LOGI LOG? 1] Unit : dB/div 8.49
] = XXX 1 =xx.x 0.0 100
Ref Level RLV1 RLV? i A, B, A&B : dBm (unit) | 9.70
I = #xx.x I =dyxx 1=+30to-90
A-B, B-A, normalize :
dB (unit}
1= +100t0-100
Linear LIV LEV? 1 1:1pWio |l Wilevel) | 9.47
110 200 %
When unit is omi{ted :
mW, %
Opt Att ATTs ATT? |s 9.8
s = ON, OFF s = ON, OFF
“1:
Can only be used when Option 19 installed in MS9710B.
3-8
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3.3 Device Message List

MS8710B Device Message List (2/13)

Device message

ftem Command | rdd@i8st | Response Remarks
Resolu Res RES n RES? i n - Resclation {nm) 0,59
~tion n : Value shown n= 0070 1‘,
on the right 02,051
Actual Res ARES s ARES? | s 9.7
OffiOn s = ON, OFF s = ON, OFF
Actmal Res ARED? | AX AN (nm) 0.5
Value A% = XXRX
VBW VBW s VBW? | s 3 . VBW value 956t
s+ Resolution 5 = | MHz,
(nm) 100 ki, When unit is ornitted
10kHz, 1 kHz, | Hz
100 Hz, 10Hz
Average | Point AVTa AYT? in 1 : Number of times 9.11
Average n =72t 1000 | =210 1000,
OFF OFF
Sweep AVEa AVST In . n : Number of times 5.16
Average n = 210 100 o= 2to 1000,
OFF QFF
Smooth SMTn SMT? | n n: Number of points 972
n: Value shown n=3579,
on the right 11, OFF
Sampling Points MPTn MPT? in n : Number of p'oints 5,58
n: Value shown n= 31, 101, 251,
on the right 301, 1001,
2001, 5001
Peak Serch PKS s PKS? ' m ERR : 9.64
s = PEAK, NEXT, m = PEAK,. NEXT. | State other than peak
LAST, LEFT, LAST,LEFT, | search
RIGHT RIGHT, ERR
Dip Search DPS s DPS? 'm ERR: §.28
s = DIP, NEXT, m= DIP, NEXT, State pther than dip
LAST, LEFT, LAST, LEFT, search
RIGHT RIGHT, ERR
3-8
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Section § Standards

MS9710B Device Message List (3/13)

\ Device message
ltem T DOaia Remarks
Command request Response
Amalysis | Envelope ANAENY, r ANA? | ENV,r r . Cutlevel (dB) 9.2
r=0.110200 r=01t1200
RMS ANARMS. r k ANAT | RMS. . k r; Shcelevel (dB}
r=0.11w0360 r=011t0300 k: Constant of ko
k=1,2,23573 k=1,2,2.3533
ndB-Loss, ANARdB, 1 ANA? | NDB,r r o Attenuation (dB)
r=01t500 r=0.1t0300
Threshold ANATHR, 1 ANAT | THR,r r : Cutlevel (dB}
r=01t0500 r=0.1t 3500
SMSR ANASMSR, s ANA? 1 SMSR, s
s = 2NDPEAK s = ZINDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
Spectrum ANAPWR ANA? | PWR
Power
Analysis ANA OFF ANA? | OFF
Off
Analysis | Envelope ANAR? | Ac, AR 5.3
Result Threshold AC = XXXXRX | Ao (nm)or {THz)**
RMS A = XXX A (om) or {THz)y*
ndB-Loss ANAR? | Ao AR
Ae mxuoxxx | Ac {nm)or (THz)*?
A A = XXX XXX A A (nm) or (THzy*
n: Integer n : Number of axial modes
SMSR ANART | A%, Al
A A= XXX A A (nm) or (THz*?
Al =xxxx (dB) | Al {dB}
Spectrum ANAR? | phe
Power P = XNXX P: Power (dBm}
Ao =wxxxxxx | Ac (nm)or (THz)*
Memory Select MSLs MSLY s 5.59
' s=AB s=AB
Trace Select TSE s TSL? s 9.89
s = A, B, AB, s = A, B,AB,
A_B,B_A AB. B_A

3-10
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Frequency disnlay of analysis resuits is only possible with Option 10
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Device message
ltem Data Remarks
Command request Response
Save/ Format FMT 941
Recall | File Delete | DEL R n: File name 9.23
n: File name
File Option ;} FOPT a, b, c FOPT? | a, b, ¢ 9.42
a = NONE a = NONE a: Option file
= BMP = BMP specification
=TXKT = TXT
= BMP&TXT = BMP&TXT
b = NUMBER b= NUMBER | b: File specification
= NAME = NAME method
c=1.44M c=144M ¢ FDD mode
=1.2M =12 M ¢ Omissible
Save SAV n n: File name 571
n: File name
Recall RCLn n : File name 9.68
n: File name
Graph Normal DMD NRM DMD? | NRM 526
3D DMD 3, m.n | DMD? | 3, mn m: Type
m, m= 1, 2,3 n: Angle
Values shown n = 30, 43, 60,
on the right G0
Normalize DMD NRMZ DMD? | NRMZ
Overiap DMD OVL DMD7 | OVL
Max Held DMD MHL DMD? | MHL
Graph Clear | GCL 9.43
3-1
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MSS710B Device Message List {5/13)

Device message
Hem Command | redfigst | Response Remarks
Applica | DFB-LD APDFB s, n AP? DFB, s, n 54
-tion s = INDPEAK § = ZINDPEAK
= LEFT = LEFT
= RIGHT = RIGHT
n=1twik n=1to30 n:nof "ndB Width”
FP-LD APFE n AP? FP n n : Axial mode cut level
n=11t 30 n= 11050
LED APLED,n, p AP? LED.n, p n o nof "ndB Width”
n=1t030 n=1to30
p=-1000w p=-10.00t0 o Calibration value
+10.00 +10.00 {dB) of total power
PMD APPMD, n AP? PMD, 5, m 5 : Mode coupling factor
n=00Itc 1.00 n=001te 100 | AUTO/MANUAL mode
m= G: AUTO,
1 MANUAL
Opt Amp AP AMP APY. AMP O, AMP mode sefting
Opt Amp APAMP MSL, s | AP? AMP, MSL, s
Memory s = PIN AMP, 5 =PIN PN Pin memory
Select = POUT MSL = POUT POUT: Pout memory
O.Amp APAMP, CAL n | AP? AMP, CAL, m
Res Cal n= AMP, m=0: RES
0: RESCAL CalL calibration
INITIAL complete
1: RESCAL I Insufficient
optical level
21 Other faults
3-12
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3.3 Device Message List

MS9710B Device Message List {6/13)

. _ Device message
Function Saia Remarks
Command requést Response
| Applica | O.Amp AP AMP, PRM, AP? AMP, PRM, 9.4
-tion Parameter a b, c d e AMP, ab,ede,
fehijk | PRM | fghiik
a=0:S5ASE 1:Total a : NF Calculation
b= 0:SpectDiv Off, 1: On | b: NF Measurement method
2 : PlznNuil Method )
3 : Pulse Method
4 . WDM Measure
¢ = 0:Gauss, ! : Mean ¢ : Fitting Method
d: Fit Span d ; Fitting Span :0.10 to 100.00 nm
e : Mask Span e : Masked Span 1 (.10 to 100.00 nm
f: Pinloss f:PinLoss :-10.00 1o 10.00 dB
g Pout Loss z : Pout Loss :-10.00 10 10.00 dB
h: NF Cal h: NF Cal ;0,100 10 10.000
i OBPFLCal i : O.BPF Level Cal : 0.00 to 30.00 dB
i OBPFBW i OBPFBW 10,01 10 999.99 nm
k@ PolLoss k : Pol Loss :=10.00 10 10.00 dB
Pout—Pase | AP AMP, ASE
Off AP OFF AP? OFF
WM AP WDM AP? AP WDM,m Display Mods is previ-
m= "MPK", ous condition, MPK,
TSNR", SNR, REL mean Mult
"REL" Peak, SNR, and Relative
“TBL" displays, respectively.
{Option)**
WDM APWDM, SLV,s | APTWDM, | APWDM, SLV,s | § issplice level.
S. Level s = 11050 SLV s = 1to50
WDM AP WDM, MPXK APTWDM, | (AP, WDM, In this case only, same
Multi Peak MPK MPK) result at AP?
WDM SNE AP WDM, APYWDM, | APWDM, d is the Dip detection direc-
SNR,d.AMS SNR SNR, 4, A A tion, A A is the detection
d = "HIGHER", d = "HIGHER", position in 0.01 nm steps;
"LEFT", "LEFT, at & &= OFF or 0, detects
"RIGHT" "RIGHT" dip in direction set at d.
= AVERAGE = AVERAGE
Al=0.0010 Ak =001 § is ON/OFF of normaliz-
20,08, "OFF" 2000, "OFF" | ing noise with the effec-
s = ON s = ON tive resolution.
= OFF OFF
*3:

The WDM Table display can only be used when Opticn 10 is installed
in the MS9710B.
3-13
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MSO8710B Device Message List (7/13)

Device message
Function Bata Remarks
Command reglest Response
Applica- | WDM APWDM. REL.r |APYWDM, | APWDM, REL, 1 | r i3 the reference peak 9.4
tion 1 Relative r=1to30 REL r=11t030 number
WDM Table | AP WDM, AP? WDM, TBL,d | d1is the Dip detection
(Optiony** | TBL, d, A% § WDM, Ah,s direction,

d = HIGHER |TBL s = HIGHER | AXis the detection posi-
= LEFT =LEFT tion in 0.01 nm steps; at
= RIGHT = RIGHT Al = OFF or §, detects
= AVERAGE = AVERAGE | Dip in the specified

Ad=0.01 to Ah =001 direction.

20.00, OFF 20,00, OFF | s is ON/OFF of normal-

s = ON 5 =0ON izing noise with the
= QFF = OFF effective resolution.

WDM Peak | APWDM,PKT,t |AP? WDM, PKT, t
Type t =PEAK WDM, t = PEAK
= THRESHOLD | PKT =THRESHOLD
WM AP WDM, AF7 WDM, TCL,u | w Cat level (dB)
Threshold TCL, u WDM, u =01t 300
Cue Level u=01w300 [TCL SMSR, BW ndb,
Applica | DFB-LD APR? Ap Lp hsm, Wavelength 9.5
-tion L sm, MOFS, Rk FAE nm
Result STBW, CNTOFS | Level
FWHM, L m, w% ## dBm (dB)
FP.LD AFR? A g, Lp, MODO,
MSPC, POW
* fwhm, A ndb,
LED APRY FWHM, BW
ndb. A p. Lp,
PK dens, POW
MPKC, d
Peak Count APR? d=0to 50 ¢ @ Number of
MPEC | At Alst, Alast, multipeaks
PMD APR? PK count At {fs)
Two digits below deci-
G, NF, A sig, mal point
0.AMP APR? | Lase, RES NF: #* 7% dB
“4:
The WDM Table display can only be used when Option 10 is installed
in the MS9S7108.
3-14
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3.3 Device Message List

MS97108 Device Message List (8/13)

Device message

Function

Command

Pata
reguest

Response

Remarks

Applica
-tion

Result

WDM

APR?
{analysis
results-
link

ohtained}

n AL LLAZ,
Li.

n 1 the number of peaks,

2 is the wavelength of peak
b8

Lx is the level of peak x.
When there is nc pezk,

a=10

n, A1, L1, 51, di,
A2,12,82,d2..

dx = "LEFT",
"RIGHT"

118 the number of peaks,

L xis the wavelength of peak x,
Lz s the level of peak x,

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

of peak x is Jeft or right,

n, Rn, A 1, SP1,
RAtL,L1,RLLA
2,3P2, R4 2,12
RL2..

n is the number of peaks,

Rn is the reference peak
nember,

A x is the wavelength,

SPx is the spacing of peak %,
Rix is the relative wavelength
of peak x.

Lx is the level of peak x,
RLx is relative level of peak 1.
When there i5 no peak,
n=0.

n, A1, {1, LI, 8L,
d1, SP1, SPf1, A
2,2,1.2,582, 42,
SPZ, SPZ..

n is the number of peaks. Ax
is the wavelength of the peak
%, fx is the frequency of the
peak x, Lx is the wavelength
of the peak x, 5x is the SNR
value for the peak x, dx i3 the
spacing of the peak %, and
Spfx is the spacing frequency
of the peak x.

9.5
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MSS710B Device Message List (8/13)
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. Device message
Function §&ia Remarks
Command request Response
Applica | WDM APR? | MPKC)n 1 is the number of 0.3
~tion Peak Count MPKC [ n=0to50 peaks
Result WDM APR? WDM, MPK, &, | Finds the wavelength
Multi Peak WDM, L and level of peak x.
MPEK, ¥ | A= O0ULERK, When there is no data
x=1 1050 | L= 00X for peak number X,
' A=-1and L=-999.9
WDM APR? | WDM, SNR, %, | Peak No. x
SNR WDM, 1.8, d A is wavelength,
SNR, x | A= XXXX.XXX, L islevel,
=110 50 1 L = XNAXAXE, S is SNR, and
S = XRXXX, d is Dip level detection
d="LEFT", direction.
"RIGHT", ERR is displayed when
"ERR” there is no peak.
When there is no data
. for peak number X,
* =] and L= ~999.99
WDM APR? |t dB units, ~299.00 when
Gain Varia- WDM, no peak
tion SNR,
GAY
WDM APR? | WDM,REL, A, | Peak No.x
Relative WDM, | SPRA, L. RL SP is spacing,
REL, x A 1s wavelength,
x=11t050 R ) is relative wave-
length,
Lis level,
RL is relative level.
When there is no data
for peak number x,
}o= -1 and L =-999 95
WDM Table APR? | WDM, TBL, &, | fof Peak No.xis fre-
{Option)** WDM, | f,L.5.4d,SP, guency. SPfis spacing
TBL.x | S¥f frequency'. Others are
HER S o341 the sams as SNR.
SPf = xxx.X funit is {TH2z).
SPf unit is {(GHz})
H

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

in the M&89710B.
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M&9710B Device Message List (10/13)

www.valuetronics.com

. Device message
Function “Hata Remarks
Command | reguést Response
Measure | D.range DRG s DRG? | s 9.31
Made Normal/ s = NORMAL s = NORMAL
High = HIGH = HIGH
Interval IT™ s IT™M? 5 5 ; Time 9,43
Time s =0 to 9OMIN 5 = 0o 99MIN | When omitted : sec
O to 998EC (1o 99SEC
Moduration | MDM s MDM? | s 9.51
[ Mode s = NORMAL 5 = NORMAL Normal
= HOLD = HOLD Peak hold
= TRIGGER = TRIGGER EXT trigger
Peak Hold PHDn PHD? | n n: Time {ms) 9.61
Gate Time n= 1 to 50000 n=1to 50000
External TDL n TDL? | n n: Time {(ms) 9.80
Trigger n = 0 0 5000000 n = 0 to 5000000
Delay Time
TLS TLST s TLST? |5 5.85
Tracking s = On/Off s = On/Off
Adjust to TLSAn TLSA? | n= 9.84
TLS n= O Calibration
0: Stop finished,
calibration, 1: Calibrating,
1 : Calibrate 2 Calibration
abnormal,
31 Uncalibrated
Power PWR A PWR? | A .65
Monitor A= 632.8,850.0 | A : Wavelength (nm}
! Power 1300.0,1350.0
Monitor PWRR? | P! P1 : Power value (dBm) | 9.67
Result Pl =4£xx.xx%
Spectrum SPC 973
Mode Set
Title Title TTL TTL? | Character string | 30 characters 9.99
‘character string’
Title Erase TER 882
3-17
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MS9710B Device Message List (11/13)

Device message
ftem Oata Remarks
Command | requést | 'Response
Calibra. | W1-Offset WOFS n WOFS? | n 9.94
tion n=EXx.X Offset wavelength {nm)
Wi- WCALn WCAL? | m W-CALLEXT.LIGHT 9.92
Calibration n=0: W-CAL m= 0 Calibratien
INITIAL complete W-CALZ.REFELICHT
1: W-CALL 1: During
2 W-CAL2 calibration
3: Foreed end 2: Insufficient
optical level
3 Other faults
Auto ALINn ALIN? | m a1
Alignment n =0 ALIGN m = (1 Calibration
INTTIAL complete
1; ALIGN * 1: During
2: Forced end processing
2: Insufficient
optical level
3t Other faults
Lvl-Offset LOFSn LOFS? i n n:  Offset value (dB} 0.48
n= IXKXX n = EXXX % -30 to +30
Res Cal RCAL= RCAL? | m 9.66
n = {: INITIAL = (: Initial
= |; EXCUTE b: Ended nomally
2: Excuting
3: Ended
- gbnormatly
Condi- Save CSAVn n:  Save memory No. 9.17
ton n=1t3
Recall CRCLn vy, mum, dd n:  Recall memory No. | 9.16
n=0t% 0 Init
Time & | Dats DATE vy, mm, DATE? | hh, mi yy: 001099 ERE:
Date ' dd 5 mm: 01 t0 12
Set Time TIME hh, mi TIME? | s = ON, OFF dd: 01 to 31 0.33
Time & Date | TDSP s TDSP? i R, G, B hh: 00t 23 .81
Cn/Off s = ON, OFF mi: 00t 39
Display Color LCDPER,GB | LCD'P | n P Serzen No. (0 to 10} G.46
n=1t200 RGB: Dto7
Auto Backlight BKLn BKL? s n: Time {min) unti 9.12
n= 1w20,0 s = ON, OFF light is turned off
Buzzer BUZs BUZ? 9.13
s = ON, OFF
3-18
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Device message
ltem Data Remarks
Command | request | Response
Marker 1| Trace Marker | TMK A TMK? | Al % Wavelength (nm)or | 9.87
ko= XX XKEX A = ARRXERKK (THz)*
A = xxxxidBm,dB): | 1 Level
= Four signiff cant dBm. dB, *W, %
digits (*W, %)
AMarker DMK A DMK? | Ak, Al AX: Difference in 927
A = XXENKHXK Ak = xxxx..xxxx wavelength (nm)
Al = xx.ax (dB) of [THzY*
= XXX.XXX Al . Difference in level
Log dB. no linear unit
WiMarker A MEKAR MKA? | A L Wavelength {nm) or 232
Bl MEBA MEB? | A {THz)*¢ 9.53
Fom KXAXXKXX A = XXAXXXKX
Lyl Marker C | MKCH MKC? |1 11 Level 9.54
D | MKD! MED? 11 dBm, dB, *W, % 9.55
1 : Valueshown T o= gz (¢Bm, dB)
on the right = Seven significant
digits (W, %)
Marker Qff | EMK 9.32
Zone Zone Marker | ZMK WL, ZMEK? | WL, Ac, ks ke, ks o Unit {nm} 9,96
Marker AL, A8 WL
AC = XXKX.XXX AC = XXXKXXX Ac: Zone center
RS = OUOLKXX AS = XXXKXXXX | AS: Zonespan
Zone~+Span | ZMK SPN
Zoom ZMK ZO0OM, s ZMK? | ZOOM, s
In/Out § = IN ZOOM | s =1IN
=0uUT = QUT
Tone Marker Erase | ZMK ERS
Sweep Single 58I 9,76
Reneat SRT 9.75
Stop 38T 9.5
Auto Measurement AUT AUT? | n 99
1 = 0 Measurement
ead
= 1. During
mgEsurement
Light Qutput OFTs OPT? | s Option 9.60
s = ON, OFF s = ON, OFF
*B:

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

ltem Bata Remarks
Command reguest Response
Peak—Center PKC 9.62
TMkr—Center - TMC 086
Peak-—+Level PKL 9.63
internal | Copy CPY 8.13
Printer Fead FEDn n = Number of 940
n =025 character lines
Memory | Data d+Terminator | DMA? (memory A} | Log scale Log: Unit {dBm) 5.24
Data DMB? (memery B) | HXXLEX 925
d+Separator DQAT (memery A} | Liner scale Linear;: Unif (mW) | 929
DOBT (memory B | x.xxxxE £x 9.30
Binary DBA? (memory A} | LOG: 2 bytes /1 dara | LOG: %0.01 (dBm} 9.19
DBB? tmemory B) | Linear: 4 bytes/] data) Linear: x0.0001 (mW) ¢ $.20
Data DCAT (memory A) | AL A, 2,1 A1, AZ: Unit (mn) 9.21
Condition DCB? (memary By | AL = ¥xxx.xx A1: Start wavelength | 6.22
A2 = XXAK KX A2: Stop wavelength
n =251t 35000 n: Measuring point
Measurement Status MOD? n 9.57
n =0 No
mieastrement
of spectrum
n = 1: Single sweep
of spectrum
1 = 2: Repeat sweep
of spectrum
n =3 Power
monttor
Terminater TRM O TRM? 0 = LF EGI 0.88
TRM 1 i = CR,LF EO!
Header HEAD ON 9.44
HEAD OFF
Error ERR? ol . Error No. 933
n = XXX
Extended ESR1? 5 2 Register value | 9.37
Event Status ESR27 fl Q10253 9.38
Register ESR37 n 9.39
Extended ESEl n ESELD? n n:  Register valug | 9.34
Event Status ESEZn ESE2? hl (0t 255 8.35
Enable Register ESE3n ESE3? n 9.36

3-20,
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section 4 Iniual eting

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, Atlevel3, “device initialization” is performed 1o initialize device-depen-
dent functions.

At these thres inirialization levels, preparations are made for starting devices.

. 4.1 Initialization of Bus by IFC Statement......... 4.4
4.2 |nitialization of Message Exchange by

DCL and SDC Bus Commands ......veevenienens 4-5

4.3 initiafization of Devices by *RST Command.. 4-8

4.4 Davice States at Power-on ... 4-13
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Section 4 Initial Setting

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

initiatization of bus:
Interface functions of all devices connected to the bus are initialized by an [FC

message from the controller.

Initlalization of devices:

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

1HEE 488.2 defines three levels. At level 1, “bus initialization™ is performed.
_ This is the highest level. “Device initizlization” is divided into “message 2x-

change initialization” (level 2) and “device initialization™ {level 3}, IEEE 488.2
also defines the device power-on status.
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The foliowing table provides a summary of the above explanation.

Level

Initialization type

Overview

Combination and priority of lavels

Bus initiaiization

Interface functions of all devices connect-
ed to the bus are initialized by an IFC
message from a controller.

This level may be combined with
other levels. However, initializa-
tion at level I must be performed
before initialization at other lev-

els,

Message exchange
initialization

Message exchange is initjalized and the
function of reporting completion of opera-
tion to the controller is disabled. This ini-
tialization can be ferformed either for all
devices on the GPIB using GPIB bus com-
mand DCL, or only for the specified
devices using a GPIB bus command SDC,

This
withother levels.

level may be combined
However, ini-
tialization 2t level 2 must be per-
formed before initialization at

level 3.

Device initialization

Only the specified devices on the GPIB
are initialized 1o the known states with an
#*RST command irrespective of the past
use state.

This level may be combined with
other levels, However, initializa-
tion at level 3 must be performed

afier initialization at levels | and 3.

www.valuetronics.com

When controlled from a controller via the RS-232C interface port, the MSG710B
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 2 GPIB interface bus, the MS9710B can

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

Let's take 2 look at the commands for performing initialization atlevels 1 to 3 and

the items to be initialized as well as the known states set at pewer-on,
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IFC @

4.1 Initialization of Bus by IFC Statement

B Format

IFCA®@select-code

W Application example
IFC @1

M Explanation

This function can be used when the MS87108 is controlled from a controller via
a GPIB interface bus.

On the GPIB corresponding to the specified select code, the IFC line is activated
for about 100 us (electrically set at the low level). When IFC@ is executed,
interface functions of all devices connccied to the GPIB bus line cerresponding ©
the specified select code are initialized. Only the system controller can send this
command.

“Initialization of interface functions” refers to the processing in which controlier-
set device interface functions (talker, listener, etc,) are reset to their initial states.
Functions marked with v in the following table are initizlized. The function
marked with A is initialized partialiy.

Ne Function Symbeol Initialization by IFC
1 Source handshake SH +
2 Acceptor handshake AH Y
3 Talker or extended talker TorTE )
4 Listener or extended listener LorlT i
5 Service request SR A
6 Remoteflocal RL
7 Parallel/poll PP
g Device clear oC
9 Device wrigger bT
10 | Controller C V

If the IFC statement is true {the IFC line is set at the low level through execurion
of the IFC@ statement), initialization is not performed at levels 2 and 3. That s,
device operating states are not affected.

4-4
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4.7 Initiglization of Bus by [FC Statement
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Let’s take a look at some device states set by the IFC statement.

(1) Talker/flisiener:

3)

(5

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

Controller:

1f the controller is not active (SACS: System conirol Active State), it enters
the idle state “CIDS” (Controller IDle State) within 100 s,

Return of control right:

If the system controller (the first device on the GPIB which is used as a | i
controlier) has granted the control right to another device when IFC@ is |

executed, the control right is returned to the system controller. Generaily,
pressing the [RESET] key on the system controller allows an IFC message
to be output from the system controtler.

Devices lssuing service requesh:

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

Devices in remote siate:

For the devices currently in the remote state, the remote state is not canceled
by the IFC message. '

Initial Setting



DCL @

4.2 Initialization of Message Exchange by DCL and
SDC Bus Commands

8 Format

DCLA@ select-code[primary-address)isecondary-address]

# Application example

B Explanation |

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 SDCY

This function can be used when the MS9710R is controlled by a controiler 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 1o execution of programs although it Is not necessary te change
the panel setings.

® When only a select code is specified

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

® When an address is also specified

Message exchange is initialized only for the specified device. Listeners on the
GPIB correspanding 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.

W liems subject to initialization of message exchange

www.valuetronics.com

(1} Input buffer and output queus:
Cleared.

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

Reset



4.2 Initialization of Message Exchange by DCL and SDC Bus Commands

(3)

(8)

(6

Device commands including *RST:

All commands interfering with execution of these commands are cleared.

Paired parameter/program message:

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

*OPC command processing:

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

(@ Seetion 7)
=QPC? query processing:

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

{ [@ Sectien 7)

Automatic system configuration:

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

Device function:

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

The following operations are prohibited.

1
(2)
3
(4)

Changing the current device settings and stored data
Interrupting front panet VO
Changing status bits other than the MAV bit when clearing the output queue

Affecting or internupting the device operation currently being performed

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

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

below,

Data
{ATN line: High level)

Bus command issue order
(ATH line: Low fevel)

Siatement

DCL @ select-code

UNL, DCL

DCL @ device-
rumber

{NL, LISTEN adgiress,
[secondary-address], SDC

www.valuetronics.com
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*RST

43 Initialization of Devices by *RST Command

B Format

=R8T

M Application example

WRITE @103:"=R8T"

W Explanation

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

The *RST(Reset) command, an IEEE 483.2 common command, is used to reset a

specified device at [eve] 3.

Generally, devices are set in various states using device-dependent commands

(device messages). Among these commands, the *RST command is used 1o re-

produce a known state of & device. Completion of device operation is invalidated
like level 2.

B Specification of device number in WRITE @ statement

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

B ltems subject to device initialization

(1)

)

{4)

4-8
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Device-dependent functions and siates:

The specified device is set in: 2 known state jrrespective of its history.
{See the lists on the following pages.)

=0PC command processing:

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

register. (ﬂ? Section 7}
«QPC? query processing:

The specified device i3 set in the OCES (Operating Complete Command Idle
State). The operation complete bit cannot be set in the output queue. The

MAV bitis cleared. ( [[ 57 Section 7)
Macro command:

Macro operation is disabled, setting the state in which macro comumands
cannct be accepted. The designer can show macro definitions.



4.3 Initializaiion of Devices by *R3T Command
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Notes:

+*R8T command does not affect the fellowing items.
IEEE 488.1 interiace 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

R -V SRR SR

4-9



Section 4 Initial Setting

Table 4-1 lists MSS$7108-dependens initial settings.
The “Set condition” column lists device’s initial states set by the *RST command. In the "Battery backup® column,

items battery-backed-up after power-off are marked with V.

Table 4-1 MS97108-dependent initial settings (1/3)
ftem group tem Set condition Battery backup

Wavelength Center 1350 nm i
Span 300 nm v

Start 1100 nm +

Stop 1600 nm 4

Mkr Value Wi xf

Value in Air o

Level Scale Scale Log A
Log/div 10 dB/div 5

Reference Level +20 dBm |

Linear Level 100 mW y

Att On/OFf Off V

Res/VEW/Avg Res 1.0 am y
VEW 1 kHz y

Point Avyg Off 3

Sweep Avg Off 3

Smooth Off o

Sampling Points 501 i

Act Res Off A

Peak/Dip Search Status Off A
Analysis Status Off +
Threshold Cut Lvl: 3 dB 3

ndB Lossnd B: 3 dB v

SMSR $Side Mode: 2nd Peak V

Envelope CutLvk 3dB A

RMS k: 2.35, S.Level: 20 dB V¥

Save/Recall File Option Fiie Option: None +
File ID: Number N

FDD Mode: 1.44 M +

Graph Status Normal i
3D | Type: 1, Angle: 45 deg J

4-10
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4.3 Initialization of Devices by «RS8T Command

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

ltemn group

ltem

Set condition

Battery backup

Application

Status

Off

DFB-LD

ndB Width: 20 dB
Side Mode: 2nd Peak

PR .

FP-LD

Mode Cut Lvl: 3 dB

LED

adB Width: 3 dB
Power Cal: 0 dB

PMD

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

2 2l e el

2.

O.Amp

NF Select: S-ASE
Spect Div: On

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

Pout Logs: 0 dB
NFCali 1
O.BPFLviCel: 0dB
C.BPFBW: 3am
Pol Loss: 0 dB

<

<

P

P A S

WDM

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

Dip Prouir: Higher

Al Off

RefNo. 1

Page Top No.: |

E

FE A

Measure Mode

D.range

Normal

Peak Hold

Off

Gate Time: 1 msec

Ext Trigger

Off

Delay Time: 0 pusec

Ll B

e

Interval Time

Osec

L.

TLS Tracking

Off

2.

Power Monitor

Off
Wavelength: 1550 nm

<

Title

Call

W1 Offset
Level Offset

GO nm
GdB

a

(nhers

Printer Prmir

Device Type: Int
Device Address: 17

Back Light

On

Time: 10 min

g A -

<

www.valuetronics.com
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Section 4 Initial Setting

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

ftam group

Item

Set condition

Battery backup

Status Register

Service request enable

register

0 (All inhibited)

Swandard event status
enable register

0 (All inhibited}

Extended event status

enable register

0 {All inbibited)

4-12
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4.4 Device States at Power-on

4.4 Device States at Power-on

When the power is turned on,

« input buffer
= Ouiput queue

H
(2)
{3)
“4)
(5

{6

The MSS710B is restered to the last power-off state.

The input buffer and outpur queue are cleared.

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

The device is set in the OCLS (Operation Complete Command ldle State),

The device is set in the QQIS (Operation Complete Query Command ldie
State).

The MS9710B does not support a *PSC command. So the standard event
status register and standard event status enzble register are cleared.
Events are recorded after being cleared.

States (2) to {3) are set except when the power is wned on. The state diagram is

shown below,

= Syniax analysis l

part
on v deas /_\ * Execution an v deas
P Claar ecultio Rty SE— Ressal

pon

dcas

*CLS

R8T

www.valuetronics.com

v control part

= Rasponss
generation part

"\

Cperation Oparation

v E l OC 1S Camplets

Cormand
=CLS
idie Slate
v .

Cormplete
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Section 4 Initial Setting

M items not changes at power-on

{1y  Address

{2y Associated calibration data

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

«IDN? ([ = Section 7)

®OPT? { !! ==~ Section 7}

*PSC? (Not supported by the M39710B)

*PUD7 {Not supported by the MS9710B}

*RDT? {Not supporied by the MSS710B)

M items related {o power-on status clear (PSC) flag

When the PSC flag is false, the service request enable register { ﬂ:g’ Sec-
tion 8.3), standard event status enable register ( l@ Section 8.4}, and paral-
lel poll enable register are not affected.

When the PSC flag is true or the *PSC command has not been executed, the
above registers are not cleared.

( @ The PSC command is not supported by the MS9710B)

M [temns that change at power-on

4
(2)
3)

)

5

%)

4-14.
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Current device function test
Status informarion
*SAV/*RCLregister (Not supported by the MS9710B)

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

Macro definition ;nade with & *DMC command
(Not supported by the M39710B)

Macro definition made with an *EMC command
{Not supported by the MS97108)

Address received with a *PCB command (Not supported by the MS9710B)
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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 ..., 5-3
5.1.1 Separator, terminator, and
space before header ... 5-3
5.1.2 General format of program command
ITIBSSEGE 1nvrmanecsarasenssrersersranssarrarens 55
5.1.3 General format of query message ...... 67
52 Program Message Functional kiements ........ 5-8
52.1 <TERMINATED PROGRAM
MESSAGE™S 1ireermeremeneorrrecmsesrnsereseens 5.8
522 <PROGRAM MESSAGE ,
TEAMINATOR ccerrerccicnmnisninns 59 o
B2 <WhIte SPACED vorrvmoromesssesssesiesmesisssenns 511 w
524 <PROGRAM MESSAGE> ... 5-11 §
525 <PROGRAM MESSAGE UNIT 2
SEPARATORS w.ocreeresssssssssmssomsscnion 512 5
526 <PROGRAM MESSAGE UNIT> ... B-12 g—
52.7 <COMMAND MESSAGE UNIT>/ -
<QUERY MESSAGE UNIT> ..ovcrenene. 513 ]
528 <COMMAND PROGRAM HEADER>.. 514 2
5.2.9 <QUERY PROGRAM HEADER>....... 517 g
5.2.10 <PROGRAM HEADER
SEPARATOR oteccesieren i 5-19
52.11 <PROGRAM DATA SEPARATOR>... 5-19
5.3 Program Data Formal . 5-20

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

DATAD o civrririrs s emtsstr e 522
5.3.3 <SUFFIX PROGRAM DATA> ............ 526
5.3.4 <NON-DECIMAL NUMERIC

PROGRAM DATA> .cccrersanessinnne 5-28
535 <STRING PROGRAM DATA> .......... 5-30
5.3.6 <ARBITRARY BLOCK PROGRAM

DATAS et casrecrerees s assne s 5-31

5.3.7 <EXPRESSION PROGRAM DATA>., 535
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Section 5 Listener Input Formats

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

The following figure shows that a program message made by connecting two program messages LOG 10 and RLV
—20 with a program message unit separator is sent from 2 controller to a device to set the Jog scale to 10 dB/div and
the reference level to -20 dBm.

; <TERMINATED PROGRAM MESSAGE>
Listenar address N
. . la hl
spec! fication <PROGRAAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
Address15 , A .y A LA
Listener Talker
. WRITE @1€8: " LOG 10 i RLY 20 " <hl>
{device) (controller)
L PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT> <NL>
: ALY ~2Q@ ;
: \ et apices / \ <white space=
<COMMAND PROGHAM HEADER> PROGAAM DATA> <COMMANE PROGFAM HEADEF> <PROGHAM DATA>
LOG RLV -2
; <PROGRAM HEADER SEPARATOR> PROGHAM HEADER SEPARATOR>
SP sp
<DIGGrAMT NNSMOrics> <whitz spacer  <dechmal numarnic program datas <suffix program datas <wiite space>
LOG @ 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 functonal 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 & device,

Upon receipt of a functional element data byte, the listener checks whether individual elements foliow the coding
syniax rules. If they do not follow the rules, the listener causes a command error without regarding the elements as
functional elements.

5-2
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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 units { L@? Section 5.2) and program
data Tformazs { [[g“‘ Section 5.3). (Compound commands and comunon commands are excluded.)

5.1.1 Separator, terminator, and space before header

{1} PROGRAM MESSAGE UNIT SEPARATOR

Link two of mere program message units using zero or more spaces anda sermicolon.

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

<white space>

<Example 2> One space + Semicolon

LOGA1CARLVA-20 1L0OG 10;RLV ~20: Set the log scale to 10 dB/div and the reference fevel to 20
dBm.

(2) PROGRAM DATA SEPARATOR

Listener Input Formats

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

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

<white space> <while space>

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

TIMEAIQ, 15 - TIME A10_A15 Set the times to 10:15.

5-3
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Section 5 Listener Input Formats

(3) PROGRAM HEADER SEPARATOR

Separate 4 program header and program data using one space and zera OF MOTE Spaces.

<Exampie 1> General format of simple command program header

<white space> <white space>

<Example 2> One space

LLV A10mW

4 PROGRAM MESSAGE TERMINATOR

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

<General format>

| <white space>

(8) Space before header
Zero or more spaces can precede a program header,

=General format>

- <white space>

<Example> One space before second program header RLV

LOG A0 ARLY A-20  Setthe log scale to 10 dB/div and the reference level to -20 dBm.

www.valuetronics.com



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
881 Single sweep start

(2) Message with integer data

/‘\ m

[ e <HR> SP NR1 1
) f 1]

o

o

(19

NR1: Integer =

.

<Example> =
T

AVT ABOO Set the point average count to 500, g

@

]

£

e

{3) Message with real number

o—r i @ T - 7__,

NRZ: Real nurmbar

<Exampie=

CNT A1305.8 Set the center wavelength to 1305.8 am.

{4) Message with fixed or arbitrary character string data {data length =12 characters)

(

character

<Exampie=
DME A NEM Set the measurement mode to NORMAL.
MSLAA Select memory A.

www.valuetronics.com



Section 5 Listener Input Formats

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

O] <HR>

<Examples

DATE A 96,10

O—“‘<HR>

RS

t

a8
N4

NR1 or NR2

e NR1 or NR2 @

Set the date to Oct. 10, 1996,

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

(

<ingsened:>

nen single

quote char

<inserted">

ronsingle |/
quote char

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

<Example>

TTL A "ABC”

www.valuetronics.com

<ingerted™>: A single ASCI! code representing a value 22

Set a title "ABC."

non-single quote char: A single ASCH code representing a value cther than 27

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




5.1 Summary of Listener Input Program Message Syntactical Notation

5.1.3 General format of query message

Add 7 at the end of a guery program header.

(1) Message without query data specification

O <HR> o

<Examplex

CNT? Request outpirt of a center wavelength value.

{2) Message with guery data specification

Ot HE> @ - NR1 @ | NRZ b

<Exampie>

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

5-7
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Section 5 Listener Input Foimats

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 fcllows:

<PROGRAM
<PROGRAM MESSAGE>
- MESSAGE TERMINATOR:
\ Reler 10 6.2.4
\ Referto 5.2.2

)

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

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 \

Listener address specification <PROGHAM MESSAGES <PROGRAM MESSAGE TERMINATOR>
Address 3 B A N - A A
Listener <‘r WRITE @108 : " CNT 1305.8. : 8PN 189600 "_=NL> Tatker
| Functional elements |}
5-8
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5.2 Program Message Functional Elaments

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

‘ <white space> /—\
NL o ~END

I Refert0 5.2.3 j \J
W@

<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 ata new line, it is also called NL (New Line). When sending
<PROGRAM MESSAGE> with a WRITE@ statement, the WRITE@ statement
automatically issues CR/LF, Scthe 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 EO{ signal.

5-9
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Section 5 Listener Input Formats

An EOQI ON/OFF statement can be used ic control the EOI line, EIOQ OFF s the
default (the EO1 line is not controlled). If the EOQI ON staiement is executed in
advance, an EOI signal is issued along with the terminator LF when the last byte
of the WRITE®@ statemnent is fssued. It is also possible 1o terminate <PROGRAM
MESSAGE> using only an END signal without generating an LF code.

{ ast data byte
DIQ = bytel byte n CR LF e
Binary data string Terminator

EOI
- EO! signal 7 !

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

Note:

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

5-10
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5.2 Program Message Functional Elements

5.2.3 <white space>

<white space> is defined as follows.

( <white space ]

character>

<white space character> is one of ASCII code bytes 00 to 09 and OB 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 thern as spaces or skips them.

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

<PROGRAM MESSAGE
UNIT SEPARATOR:>
Referto 5.2.5

<PROGRAM MESSAGE UNIT>
I Refer 10 5.2.5 )/

<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 UNTT> elements.

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

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

<PRCGRAM MESSAGE>

A
r !

CNT 1395.8_];_SPN 189¢

<PROGHAM MESSAGE UNIT> <PROGHAM MESIAGE UNIT SEPARATGH <PROGRAM MESSAGE UNIT>

511

www.valuetronics.com




Section 5 Listener Input Formats

5.25 <PROGRAM MESSAGE UNIT SEPARATOR>
<PROGRAM MESSAGE UNIT SEPARATOR> is defined as follows,

= <white space> /,\
1 J =

<white space> is defined as follows.

( <white space character> )

Relerto 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 3.2.4 or Section 5.2.8.)

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

<COMMAND MESSAGE UNIT>

f Referto 5.2.7 —I
L <QUERY MESSAGE UNIT> j

Referto 5.2.7

<PROGRAM MESSAGE UNIT> is a single command message received by a device.
1t 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.

512
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5.2 Program Message Functional Elements

527 <COMMAND MESSAGE UNIT>/<QUERY MESSAGE UNIT>
{1} <COMMAND MESSAGE UNIT> is defined as follows,

<PROGRAM
DATA SEPARATOR>
Referio 5.2.11

<COMMAND
PROGRAM HEADER>
Referto 5.2.8

<FPROGRAM
HEADER SEPARATOR>
Refer to 5.2.10

<PROGRAM DATA» oot

<PACCRAM DATA>

gy
XXX? O, 1300

|

<COMMAND PROGRAM HEACER> <PROGAAM HEADER SEPARATOR> PROGAAM DATA SEPARATOR>

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

<PROGRAM
DATA SEPARATOR>
Referto 5.2.11

<QUERY
PROGRAM HEADER>
Refer 10 5.2.9

<PROGRAM
HEADER SEPARATOR>
Refer t0 5.2.10

<PROGRAM DATAS |

<PROGRAM DATA

—

XXX2 @, 561
|

<QUERY PROGRAM HEADEF> <PROGEAM HEADER SEPARATOR>  <PROGRAM DATA SEFARATOR>

When & 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 controiler to
a device and <QUERY PROGRAM HEADER>isa c;ﬁer"y cornmand 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
indicater *77.
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Section 5 Listener Input Formats

52.8 <COMMAND PROGRAM HEADER>

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

- <simple command
<white space>

h Fom e,
I Fefer tc 5.2.3 ( ~ program heade

Refar to {1}

<gompound command
“————— program header>
Refer 1o (2)

<COMHMGN command

N program header> —
Refer to (3

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

<program mnemonics
Refer to (4}

(2) <compound command program headez> is defined as follows,

C Y

m N | <program mnemonic> , <program mnemonic>
1 u [ Refer to {4) I U Refer to (4) f

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

<program mnemonic>

() .
—/ |

Refer to {4)

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

<uppet/lower

case alpha

<upper/iowet

A
case alpha> L \':/

)

«igit>

5-14
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5.2 Program Message Functional Elements

® <COMMAND PROGRAM HEADER>

& <upper/lower case ajpha>

& <digit-

® ()

This element indicates the application, function, and operation of the program
data to be executed by the device, When it is not {oliowed by program data, the
header solely indicates the appHcation, funciien, 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.

M <program mnemonic>

A mnemonic begins with an uppercase or lowercase character, which is followed
by an arbitrary combination of cheracters such as uppercase characters (A to Z) ar
lowercase characters {a to z}, underline {_), and numeric characters (0 to 9). A
muemenic can contain a maximum of 12 characters; however, most mnemornics
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 ot low-
ercase characters,

One of ASCII code bytes 30 to 39 (decimal values 48 to 37 = characters G to 9).

An ASCII code byte, i.e., ASCII code byte 5F {decimal value 95 = underline}.

B <simple command program header>

www.valuetronics.com

The above rules for <program mnemonic> applies. For example, the MS9710B
uses “S8T” as a mnemonic indicating “sweep.” It is also used as a “simple com-
mand program header” which means execution of sweep without program data.
“CNT” is a mnemonic which means a center wavelength; however, it can be used
as a “simple command program header” to set 2 center wavelength only when it is
provided with the program data indicating a center waveform.
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Section 5 Listener Input Formats

W <compound command program header>

#® Tunction

# <Example >

® <Example 2>

& <Example 3>

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

The M$9710B does not support this compound command program header. How-
ever, it is expiained 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 MSY710B to use all device commands of another model (e.g., model
MSXXXX), the compound program header would be
TMEXXKX

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

MSXXXX:WXYZ or MEXXXXWXYZ
The name of a white buck rabbit living in 2 FOREST is WHITE.

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

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

® <common command program header-

@® <Example>

5-16
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An asterisk (%) is always added before <program mnemonic> of <¢common com-
mand program header>. “Common” means that this command is a program corn-
mand which commonly used for other TEEE 488.2-ready measuring instruments
connected to the bus.

To idle competion 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 charzcter string enclosed with quotation marks
(" ") is an IEEE 488.2 commor: command *RST for
executing the above processing.



5.2 Program Message Functional Elements

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 headers  [——"
Referto 5.2.3 proe
Referto {1)

<compound quety

P — program header>

Refer to (2)

<COMMON guary

S program headers RS, N
Refar to (3)

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

<program mnemonic>
Relerto (4) 0f 5.2.8

N

{2) <compound quety program header> is defined as follows:

<program mnemonics . <Drogram mnemonic>
Reler to {4) of 5.2.8 ) Refer 10 {4) of 5.2.8

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

| <program moemonic>
Referto (4) of 5.2.8

()
N

0
N

517
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Section 5 Listener Input Formats

® <QUERY PROGRAM HEADER>

Line 10

Line 20:

Line 30:

Line 40:

<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 “7”. It is ex-
plained below using examples of prograrms.

[]:F The format of <QUERY PROGRAM HEADER> is the same as that of

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

@ <Example 1> Setting and reading a center wavelength

10 WRITE @108:"CNT 106¢"

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

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-
troiler. A query header “CNT?” is used. '

The listener device MS9710B that received the query header “CNT?” from the
controller becomes a talker. The device is a contreller that has becorne a listener,
and it sends a response message 1000 in response to CNT?2. The listener reads the -
responge message into the numeric varizble A.

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

& <Bxample?> Readingmeasurernentdata on 501 measuring points from memory A and printing the measurementdata

Line 100;

Ling 120:

518
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100 WRITE @108:"DMA?"
110 FOR K=C TO 500

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

180 END

A query message “DMAT" is sent to the listener to store 50! pieces of data, start-
ing at address 0.

Line 100 causes the device to reply, response messages at points O to 300 are sent
10 the controller, and they are read into a numeric array variable DT (K).



8.2 Program Message Functional Elements

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

<white space>
Refertc 523

<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 & 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>
<PRQGRAM DATA SEPARATOR> is definted as follows.

<white space> km <whita space>
i Referto 5.2.3 f w W\ Refer to 5.2.3 i

When <COMMAND PROGRAM HEADER> or <QUERY PROGRAM HEADER> has many parameters, <PRC-
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 chargcter> improves program readability.

<PROGRAM DATA

—
XXX @, 1000

j'

<COMMAND PROGRAM HEADER> <PROGHAM HEADER SEFARATOR> <PROGRAM DATA SEPARATOR

5-19
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Section 5 Listener input Formats

5.3 Program Data Format

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

The functional element <PROGRAM DATA> is used 1o transfer various types of parameters related to the program
header. Program data types are shown below. The MS5710B accepts the program data shown in the hollow squares
surrounded by a shade, For the program data not supported by the MS$710B, read this section just for reference.

<CHARACTER
PROGRAM DATA>

<DECIMAL NUMERIC
PROGRAM DATA>
Relertp 5.3.2

<SUFFIX
PROGRAM DATA>

<NON-DECIMAL
NUMERIC
PROGRAM DATA>

<STRING
PRUGRAM DATA>

<ARBITRARY
BLOCK
PROGRAM DATA>

<EXPRESSICN
PROGRAM DATA=

5-20
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5.3 Program Data Format

53.1 <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 foilows.

3

<program mnemonic> L

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

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

follows.

<upper/lower

case alpha>

<upperfiower

case alpha>

® <upper/lower case alpha>

® <digie>

® O

5
=/

<digit>

Dats always begins with an uppercase or lowercase character, which is {ollowed
by an arbitrary combination of characters such as uppercase characters (A to Z) or
lowercase characters (2 to 2), underline (), and numeric characters (0 to 9. Since
combinations of alphanumeric characters are used as mnemonic-iike symbels, the
maximum data length is 12 characters.

One of ASCIH 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 zccept a header irrespective of whether it is represented by uppercase or low-
ercase characters.

One of ASCI code bytes 30 to 39 (decimal values 48 to 57 = characters 0 10 9).

A single ASCH code byte, i.e., ASCII code byte SF {decimal value 95 = under-

" line).

Therefore, <CHARACTER PROGRAM DA'TA> is program data nsed to transfer relatively short mnemonic-type

alphanumeric codes.

www.valuetronics.com
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Section 5 Listener Input Formats

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.

A ——— <mantissa>

1

<mantissa> is defined as follows.

<gxponent=

-

<white space> j \L -

<optional
digits>

<gxponenet> is defined as follows.

)

<white

@ I space>

=

<gptionat

digits>

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

g <white space

character>

5-22
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D

<digit>

[I;? For <white space>, see Section 5.2.3. For <digit>, see Section5.3.1.



5.3 Program Data Format

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

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

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

® Data outside the range: If the <DECIMAL NUMERIC PROGRAM DATA> ¢lement 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 exponen, i.e., an integer (NR1) in a real number, is trans-

ferred.
<white
<digit> -
1 spages> f
@ 0 {s) may be added at the beginning, - 005, + 000045
# A space {+ or --) must not be inserted between a sign and a numeric. — +35, + A5 (0
@ Spaces may be added after a numeric. - + 5AAA
@ The + sign may be omitted. - +5, 3
& Commas must not be used to indicate decimal places.” — 1,234,367 (%)
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Section 5 Lisiener Inhut Formats

(2) Fixed-point NR2 transfer

A decimal nezmber 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).

s ([rtEC1ET DATY i et (Decimal part) =
(Integer par Decimal point ( per)

<digit> m <dfigie
\_/ )

<wiite space

character>

I / 7
’ / !
/ C . .
/ ~~The decimal paint _/
/ 3 i
/~ “The numeric in the integer canNot be omitted. (__The numeric in the decimai
part may be omitted. part may be omitted.
& Aninteger representation is applied to the integer part.
@® A space must not be insered between a numeric and a decimal point. — +753A.123 £
# Spaces may be added after the numeric in the decimal part. — + 753,123 AAAA
@ The decimal point need not foliow a numeric. - 05
@ A sign may be written before a decimal point. — + .05, -05
@ A numeric may end with a decimal point. — 12.
5-24
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5.3 Program Data Format

(3) Floating-point NRS3 transfer

A decimal numeric having an exponent, Le., a real number (NR3) represented in floating-point notation, is

transferred. The syniactical 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,

i {(Mantissa parl) e

<while space
To ¢

charagler

il {Exponent part}

<white space

character>

E may be either an uppercase or lowercase character, —3
A space may be written before or after Efe.
If the sign is +, it may be omitted in mantissa and exponent parts.

L
Ll

The numeric in the exponent part cannot be emitted.

www.valuetronics.com

E indicates power of 10, It indicates the beginning of the expenent part.

1234E + 12, 1.234e + 12
1.234 AEA + 12

+ 1.234E + 4, 1,234E4
=182, ~E2 (%), —~E2 (¢
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Section 5 Listener Input Formats

5.3.3 <SUFFIX PROGRAM DATA>

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

(——- NR1

NR2 - W

NR3 ' -

<SUFFIX
PROGRAM
DATA>

N

- NR field -

A suffix is added at the end of decimal numeric program data only when the data requires a unit of measure. Itisa
combination of 2 suffix unit and a suffix multiplier. The syntactical chart is shown below. Bold-line rouses are used

frequently.

<stffix <suffix

<gigit>

uriit>

G0

<digit>

#® A suffix multiplier is represented by an uppercase or lowercase character.
For example, 1E3 Hz is represented by 1 kHz assuming 1E3 = k.
® A suffix unit is represented by an uppercase or lowercase character.
@ 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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5.3 Program Data Format

Suffix multiptiers and units are iisted in the table below.

{1} Sufiix multipliers

Table 5-1 Suffix muitipliers

Multiplier Mnemonic Name
1E18 EX EXA
1E15 PE PETA
1Ei2 T TERA
1ES G GIGA

1E6 MA (NOTE) MEGA
1E3 K KL.O
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:

{2y Relative units {dB}

® Decibel relative to 1 uV .

@ Decibel rzlative to | gW
& Decibel relative to I mW

www.valuetronics.com

According to convention, Hz to the sixth power of 10 is MHz (mega-
hertz) and OHM to the six power of 10 is MOHM (megachm)}. These
are not listed in the above table, but they are listed in Table 5.2, “Suffix

units.”
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Section 5 Listener Input Formats

{3) Suffix units

Table 5-2 Suffix uniis

Recommended Quasi recommended
ltem . . . . Name
mnemonic of unit mnemonic of unit
Current A Ampere
Atmospheric pressure ATM Atmosphere
Charge C Coulomb
Luminance Cb Candela
Decibel DB Decibel
Power DBM Decibel milliwant
Capacitance F Farad
Mass G - Gram
Inductance H Henry
Frequency (hertz) HZ Herniz
Mercury column INHG Inches of mercury
Joule 3 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} MBZ Megahertz
Resistance MOHM Megachm:
Force N Newton
Resistance OHM Ohm
Pressure PAL Pascal
Ratio (percent) PCT Percent
Angle (vadian RAD Radian
Angle (degree) DEG Degree
MNT Mirmate (of are)
Time (second) S SEC Second
Conductance SIE Siemeng
Automatic speed T Tesla
Pressure TORR Torr
Voltage A% Volt
Power (watt) W Watt
Speed/hour WB Weber
Luminance LM Lumen
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5.3 Program Data Format

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 defired as shown in the

coding syntactical chart below.

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

h

|
|
|

H/h

655

Ele

¢

{
N

<gigit>

RO

www.valuetronics.com

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

The character strings in parentheses are
decimal numbers.

#Habe1230 (11,256,0000)
#hAbC123

#H2DC3 (11,715D)
#h2dc3

#H8301 (33,5370
#8301 '

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

Q37 (81D
#0337

#Q26703 {11,715D)
#26703

The character string following £#B or #b is

accepted by the device as a binary number.
#B101010111100000100100011  {11,258,093D)
#b0010110111000011 (11,718D)
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Section 5 Listener Input Formats

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,

e N

<inserted>
¥

<non-single
quote char>

hN . S/

™
@ <inseried">

N O \ /(

1 <nor-gouble
guote char>

i

@ 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.”
— MY 's a nice day)’

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

" shouted 'Shame’.t — = shouted™ 'Shame' "'

® 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,

" Shou’ied‘ ‘Shame' ! - | ShOUted‘ "Shamea!."™

@® <inserted > is an single ASCI code set in ASCH code byte 27 (decimal 39 = symbol ). <inserted ">1s a single
ASCIH code set in ASCI code byte 22 (decimal 34 = symbol '), <non-single quote char> and <non-double
quote char> are single ASCII codes other than single and double quotation marks,
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5.3 Program Data Format

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) biocks. Differences from the non-decimal numeri¢ program data (<NON-DECI-
MAL NUMERIC PROGRAM DATA>) mentioned on Section 5.3.4 are as follows:

® Data is not limited to numeric data, but character string data and numeric data can be handled.
® The number of data bytes 1o 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{

<non-zero digit> <digit- <B-bit data byte>

@ ( # <8-bit data byte> j( @ B ~END
I . /
@ <digit> One of ASCII code bytes 30 to 39 {decimal values 48 to 57 = characters O to 9).
@ <non-zero digit- Cme of ASCII code bytes 31 to 39 (decimal values 49 to 57 = characters 1 to 9).
@ <R-bit data byte> An B-bit byte within the range from 00 to FF {decimal values 0 to 255},
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Section 5 Listener 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 <digie> 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 (DABs), write <ARBITRARY BLOCK PROGRAM DATA> as follows:

To send four bytes, specify 4 at the <digit> position.
l
#14<DAB><DAB><DAB><DAB>
T
"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.

l

#3004<DAB<DABR><DAB><DAR>

T
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 #G before the first data and write
NLAEND after the last data, causing exitless termination, '

#O<DAB<DAR<DAB><DAB> <DAB>NLAEND

If the following statements are specified for NL and “END at the beginning of the program, then an EQl signal
(END signal) is issued along with the terminator LF when the last byte has been transferred. (See Section
522

@ For NI, TERM IS8 CHR$ (10)
#® ForEND, EOCI ON
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5.3 Program Data Format

{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
complements.

sumrmarized below, Negative values are processed as two's

Number of transfer bytes | 1,2, 4, or 8 bytes

Byte transfer order

Bytes are transferred sequentially, starting at the most significant byte,

Signed binary code MSB ..o Sign bit

When the data length i

LSD v Right-justify

s shorter than the field length, pad the remaining field with MSBs.

Unsigned binary code

Right-jnstify
Not a sign bit
Pad unused high-order bits with Os.

Ranges of signed and unsigned i-byte {8-bit) an

¢ 2-byte (16-bit) integer data are shown below.

8-Bit Binary With Sign No Sign

10000000 -128 128
10000001 -172 129
10000010 ~126 130
11111101 -3 253
1111110 -2 254
11111111 -1 255
(oo00000 9 0
06600001 1 1
00000010 2 2
00006011 3 3
01111101 125 125
o1111110 128 126
£1111111 127 127

16-Bi Binary With Sign Ng Sign
1000000000000000 -32768 32768
1000000600000000 ~32787 32769
1000000600000010 -32768 32770
1111111111110 -3 65533
ERRARRE R ARRARRRI -2 85534
1111111111111 -1 65535
£000000000000000 0 O
0000000000000001 1 1
00000000000C0010 2 2
0000000000000011 3 3
G110 32765 32785
o111 1111110 32768 37266
(O RERRRARRREEI RS 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.

o The decimal point position is fixed at the right of the L.SB bit,
& | {Integer part) s
=t these data are also called fixed-point binary numbers, As the
1 7 01 L-Decimal paint decimal point position is fixed, digits below the decimal point
| 1 byles 2 bytes are discarded if an attempt is made to set data containing these
o : digits (below the decimal point), that is, integer data is set in
& {Integer part} . . . .
> : the integer part. For unsigned data, all bits are set in the
115 14 817 0+ :Decimal point integer part.
1
| fbytes | 2bytes | 3byles  4bytes
' T
e :
oy } (integer part) 1
=] ; ; i
131 24123 t8l15 817 0 ! L Decimal point
I I :
| 1bytes | 2bytes |, B3bytes | 4byles 1 Gbyles & byles 7bytes  8bytes
2 | 5 | : s ; i
g i ! i (Integ?r part} s ! 1;
83 58 55 48 47 40 39 32 31 24 23 16 15 g8 7 0
Decimal point

www.valuetronics.com
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Section 5 Listener Input Formats

(4) Floating-point binary data

Floating-point binary data, whether it is program data or response data, is used as <ARBITRARY BLOCK>-
type transfer data, Qur 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)
{by 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

orecision, Field structures and transfer orders are shown below. Meanings of symbols are as follows:

S Sign bit

EM: Most significant exponent bit
EL: Ieastsignificant expenent bit
FM: Most significant mantissa bit
FL: leastsignificant mantissa bit

Precision Number of transfer bytes Field structure and transier order
DIO line
Transfer byte
oroyte ST e 514321
1stbyle SIEM|EIEJE|E|E|E
2nd byte EL|{FMI|F | F|F|FiF | F
Single 3rd byte F|FI{F|F|F|FI{F|F
. 4 bytes -
precision 4th byte FIFi{F|F|{F|F|F|FL
Sign bit: 1 bit
Exporinent bit : 8 bils (+127 to ~128)
Mantissa bif; 23 bits
DIO line
Transfer byte
ansfer byt 817161531413 1211
1st byte SIEM(E|E!'E{E|E|E
2nd byte E|E B |ELIPM| F|F; F
Double S byte rdto7thbyte {F /1 F|F|F|F | F|F | F
5
precision Y ginbyte | F | F|F|F|F|F|F FL
Sign bit 1 bit
Exponnent bit 1 11 bits (+1023 to ~1022)
_ Mantissa bit: 52 bits
5-34
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5.3 Program Data Format

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 controiler. Its coding syntactical

_ chart s as follows:

@ <EXPIEsSion> @

@ <expression>:

www.valuetronics.com

A sequence of ASCIJ characters represented by ASCI code bytes 20 to 7E (deci-
mal values = 32 1o 126), excluding the following six charactersini

[ “ # ) { ) : ]
That is, 2 double quetation mark, pumber code (sharp}, single quotation mark, left
parenthesis, right pareathesis, and semicolon are excluded.

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

To transfer this to a device, program data discussed on pages 3-20 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 MS9710B does not support the <expressions function. If calcala-
tion of an expression is required, the sofution to the expression must be
cbtained 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 messagess seat from a talker to a listener.

6.1 Differences in Syntax between Listener Input

Formats and Talker Cutput formats .., 6-3
6.2 Response Message Functional Elements ... g-4

8.2.1 <TERMINATED RESPONSE

MESSAGE> ..coeovive e g-4
8.2.2 <RESPONSE MESSAGE

TERMINATOR> .o 8-5
£.2.3 <RESPONSE MESSAGE> ... 6-6
6.2.4 <RESPUONSE MESSAGE UNIT

SEPABATOR> v 6-6
6.2.56 <RESPONSE MESSAGE UNIT> ... 6-7
6.2.6 <RESPONSE HEADER

BEPARATOR oo, g-7
£.27 <RESPONSE DATA SEPARATOR> .. 68-8
6.2.8 <RESPONSE HEADER> ....ccvvvvneae, g-8
6.2.9 <BESPONSE DATA> ..o, 6-10

e
©
£
o
O

8

i
-
Q.

ook
-

o
St
&

=
©

l,..-
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Section 6 Talker Output Format

Note:
In this section. CNF? and SPF? are used to explain talker output formats. The MS8710B does not support

these commands.

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

The following figure shows that messages, ASCI character strings with header, are sent from a device 10 a control-

ter in response o a center frequency message unit CNF? and a span frequency response message unit SPF?.

<TERMINATED FESPONSE MESSAGE>
A
-
<HESPONSE MESBAGE> <RESPONSE MESSAGE TERMINATOR>
. A A Address 3
Listener : Talker
) CNF 123000000 ; SPF 1000000 <NL> .
{controiier) ; device)
- AN
<AEEPONSE MESSAGE UNIT> <FEEPONGE MESSAGE UNIT SEPARATOR: <RESPONSE MESSAGE UNT> <NL»
CNF 123802800 ; SPF 1000800
i y
\ ‘ ML
<RESFONSE HEADER: <RESPONSE DATA> <AESPONSE HEADER» \\ <RESPCNSE DATAS
CNE 123060068 PR !
T o \
i <RESPONSE HEADER SEPARATOR> <AESPONSE HEADER SEFARATORS
H
! sp sp
1
<fEEQRONSE MNamonic> <chataciar resporss dalax echaracier response datas
CNF 123880006 B {5151 5i6] ool ln]

Only the operation-related parts is programmed as follows;

100 WRITE @103: *CNF?7; SPF?'l  Cenrer 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 AS.

A response message is a sequence of functional elements, the mintmum units that can represent functions, as is the
case with the program message. Inthe above figure, functional elements are indicated by uppercase characters with
them enclosed in < >. Functional elements are further classified into coding ¢lements 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 Iinput For-

mats and Talker Output formats

® Listener format:

# Talker format

The table below summarizes the differences in output format between the listener and the talker. In this tzble, O/

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

lows:

Program can be wrirten flexibly so that devices can accept program messages

from the comrolier. If a program message involves some desctipiion errors, it can
executs its function nermally. For example. you can joint as many <while space>

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

Messaces are outnut 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.

or mere spaces” means <white space>,

Talker cutput response

ltem Listener input program message syntax
meassage syntax
Characteristic {Flexible) {Strict)
‘ . ' Uppercase characiers only
Alphabetic characters No difference between uppercase
and lowercase charactersr
Character before and _ Uppercase character E
; § or more spaces + Efe + 0 or more spaces
after NR3 exponent part B only
+ sign of NR3 exponent part Omissibie equired
. Two of more wiite spaces can be written

<white space> . , Not used

before/after a separator or before 2 terminator.

) {a) Header with program data {a) Data with header

Message unit . . . .

{b) Header without program data (b) Data without header
Unit separator 0 or more spaces + Semicolon Semicolon only
Space before header ) or more spaces + Header Header only
Header separator Header + | or more spaces Header + One §201
Data separator 0 or more spaces + Comma + { Or MOre spaces Comma anly
Termi 0 or more spaces + One of NL, EOL NLAEOL

erminator NLAH
and NL+EIO

www.valuetronics.com
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ASCH code byte 20 (decimal value 32 = ASCII cheracter SP, space)
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Section 6 Talker Output Format

6.2 Response Message Functional Elements
Response messages cutput from a talker are terminated with an NLAEND signal, allowing the controller 1o accept

them. Functional elements of these response messages are explained ere,

Rules for syniactical chart notation are the same as those for program messages, 50 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

-
/\\ <RESPONSE MESSAGE>

\,./ Referto 6.2.2

MESSAGE TERMINATOR:
Refarto 8.2.2

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

To complete transfer of <RESPONSE MESSAGE>, <RESPONSE MESSAGE TERMINATOR: 1s added at the
end of <RESPONSE MESSAGE>.

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

<TERMINATED RESFONSE MESSAGE>
s - ~
<AESFONSE MESSAGES <AESPONSE MESSAGE TERMINATOR>
s % N f“)"’\
Listener Talker
CNF 1230000800 : SPE_10900000 <NL> .
{controller} | {device)
Address 3
| Functional element
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6.2 Response Message Functional Elements

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

<RESPONSE MESSAGE TERMINATOR> is placed after the last <RESPONSE MESSAGE UNIT> 1o 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 EQI signal

(ENTY signal) is issued along with the erminator LF when the last data byte has been transferrad, ( @ See
Section 3.2.2.)

#® ForNL, TERM IS CHR$ (10}

@ For END, BEOI ON

- _ i <Example> Beading the currently set center frequency
10 LET ADR=101

20 TERM I8 CHRS (10) ... Specify LF (New Line} as a terminator code. e

30 EOL ON oo Output a EOI signal for making the EOI line true when the last data byte O
has been transferred.

40 WRITE @ADR : “"CNT?" | ... Center wavelength read query

50 READ @ADR:AS ... Terminate response data read with an EOI signal,

80 PRINT A%

70 END

Talker Output Format
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Saction 6 Talker Output Format

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

<RESPONSE
MESSAGE UNIT \

SEPARATOR>

Referto8.2.4

e

|

i

l

K N <RESPONSE MESSAGE UNIT>
Referto 8.2.5

<RESPONSE MESSAGE: is a seguence of ong or more <RESPONSE MESSAGE UNIT> elements,

The <RESPONSE MESSAGE UNIT> element is a single message sent from a device 1o a controller. A <RE-
SPONSE MESSAGE UNIT SEPARATOR> is used as a separalor for separating muliiple <RESPONSE MES-
SAGE UNIT> elements.

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

<RESPONSGE MESSAGE>

A
Ia ™

CNF ?23@@2‘5@96”;{_8?[‘ 1988000

|
_ I
<REIPONGE MESSAGE UNIT> <RESPONSE MESBAGE UNIT SEPARATOR= <AESPONSE MESSAGE UNIT>

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

T

<RESPONSE MESSAGE UNTYT SEPARATOR> is used 1o separate <RESPONSE MESSAGE UNIT> elements
with & <UNIT SEPARATOR> (semicolon (1)) when outputting a segquence 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:

<RESFONSE

(‘~—4 DATA SEPARATORs |

|

<RESFONSE DATA> 5
Rafertn 8.2.8 :

<RESPONSE
HEADER>
Referip 6.2.8

<RESPONSE
HMEADER SEPARATOR>
Referto 6.2.8

<RESFONSE
DATA SEPARATOR>
Referto 6.2.7

(_
|

<BESPONSE DATA> ;
Referio 8.2.9

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

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

N

<RESPONSE HEADER SEPARATOR> is a space written after <RESPONSE HEADER> 10 be separated from
<RESPONSE DATA>.

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

In a response message with header, 2 space must always exist between the header and the data as a response header
separator. It indicates the end of the header and the beginning of response data at the same tirme.
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Section 6 Talker Quiput Format

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

4L .
N

When multipie <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:

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

(23 A space cannot be written before a responsé 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>.
( @ I: should be noted that only uppercase characters mast 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

ltem

Function

RESPONSE HEADER

A header indicates a function of <RESPONSE DATA>. It explains the function
with a 12-character-long character siring or a <Iesponse mnemonic> element that
consists of uppercase characters, numeric characters, and/or underline.

<simple response headers
Refertc (1)

<COMpouns respense headers
Reter o {2)

<COmmon response Neader>
Refer to (3)

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

<Tesponss mpemonics
Refer 1o (4}

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

/—\ <respanse ] <rgsponse
- . MAemonic mnemonic:

M Refer to (4) Refer to (4)

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

N <rESpONse mnemonic>

)
U Refar fo (4

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

<upper-case

¢ alpha>t"

N

<UPPEr-Case /‘\
sipha>t” \_/ 4
<igit>
Referto (4) of 5.2.8
NOTE +1:

<upper-case alpha> ASCTI code bytes 41 to SA
{decimal values 63 to 90 = uppercase characters A to Z)

www.valuetronics.com
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Section 6 Talker Ouiput Format

6.2.9 <RESPONSE DATA>

There are 11 types of <RESPONSE DATA> elements. Among them, the M55710B 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
RESPONSE DATA>

{5 Referto (1) 0 6.2.9

<NR1 NUMERIC

[ =" Referto (2) 01 6.2.8
RESPONSE DATA>

<hNR2 NUMERIC
RESPONSE DATA>

[[Z" Referto (3) of 6.2.9

<NR2 NUMERIC
RESPONSE DATA>

[:4? Referto {4) of 6.2.8

<HEXADECIMAL
NUMERIC RESPONSE DATA>

[[=7 Referto (5) of 6.2.9

<QCTAL NUMERIC
RESPONSE DATA>

@ Referio (B} of £.2.8

<BINARY NUMERIC
RESPONSE DATA>

[ Referto (7) 01 6.2.9

<STRING
RESFONSE DATA>

[@ Referto (8) of 8.2.8

<DEFINITE LENGTH
ARBITRARY BLOCK RESPONSE DATA»

=" Referto (9)0i 62,9

<INDEFINITE LENGTH
ARBITRARY BLOCK RESPONSE DATA-T?

@ Referto (10} 0f 6.2.9

=" Referto (11) of 8.2.8

FESPONSE DATA>Y

+1:
<INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE
DATA> and <ARBITRARY ASCII RESPONSE DATA> is terminated
with NL # END after the last byte has been transferred.
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6.2 Response Message Functional Elements

ltem Function
{1) CHARACTER Datz consisting of the same character suing as that of <respense mnemonic>.
RESPONSE DATA Accordingly, the character string always begins with an uppercase character and

its length is 12 characters or less. Numeric parameters must not be used.

<response mnemaonic>
Referto {4) 01 5.2.8

(2) NR1 NUMERIC Integer data, i.e., a decimal value of an integer that has neither decimal point nor
RESPONSE DATA exponent.
<Example>
123 <digit>
+123 Refer to {4) 01 5.2.8
~1234 _
{3} NR2 NUMERIC Fixed-point data, i.e., a decimal value other than integers or a decimal value hav-
RESPONSE DATA ing an exponent.

<Example> p— .
i
gff&l Refer to (4} Refer to (4)
:2 ?;45 of 5.2.8 ci5.2.8
(4) NR3 NUMERIC Fixed-point data, i.e., a decimal value having an exponent.
RESPONSE DATA
<Example> . g i
‘ igi
1.23E44 Refer to (4} /_\ . Refer to (4 A
12.34E-5 \__/ )
:2 345E+6 of 5.2.8 of5.2.8
~12, +

- Lowercase
characters cannot be
used for E.

« E musinect be
preceded and
foilowed by a space.

+ +in the exponent pan
is mandatory.

» +in the mantissa part

is mandatory. ‘\ -

<digit>
Rafer to (4}
0f5.2.8

6-11
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Section 6 Talker Output Format

ltem Function
{5y HEXADECIMAL Data represented in hexadecimal notation. B
NUMERIC RESPONSE 4
DATA /*‘@ﬂ
<Examples
#HABC123
#H2DC3
\,.®L.W/
|
\"'5 <digit> F‘
(8) OCTAL NUMERIC Data represénted in octal notaton.
RESPONSE DATA
/"@"*\
<Example>
#Q37 )
#Q26703 '
#Q305862
/"@ﬁ
\—G
x@/
\__.,@_/
=~
AN
(7) BINARY NUMERIC Data represented in binary notation.
RESPONSE DATA ‘
<Example> /#\X ,//;\! 3
#B011101 N N
#B1011
#B1011
6-12
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6.2 Response Message Functional Elemenis

ftemn

Function

{8) STRING RESPONSE
DATA

<Example>
"This is a text"
“S&y,”HenO"u. ]

{9) DEFINITE LENGTH
ARBITRARY BLOCK
RESPONSE DATA

<Example>
Transferring 112580090
in a 4-byte blocks

4
#1400ABC123

{10) INDEFINITE LENGTH
ARBITRARY BLOCK
RESPONSE DATA

<Examples
indefinite-length
—250, =50, 126, ..
are transferred

i
#OFFOBFFCEOQTS

(11} ARBITRARY ABCH
RESPONSE DATA

<Example 1>
<ASCI Byte=<ASCH
BytesNLAEND
<kxample 2>
NLAEND

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
narks must be written in succession per quotation mark.

Since a CR. LF, of space can be used, this element is suitabie for cutputting a text

to the printer or CRT.

/—H\@—* <inseried">

)

<non-doubla J

quote char>

Fixed-point 8-bit binary block data,

1t is suttable 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 DATAS" for more detaiis on individual elements.

<nan-zero — ! ey
/\* g <digit> ! <B-plt
it i
et gfer o data bytes
(# Refer ¢ fata byt
N4 Refer 1o -
5.3.8 Refertn 8,35 | |
5.2.8 7/

Indefinite-length 8-bit binary block data.

#0 must be written before the first data.
The last data must be followed by NLAEND for termination.

<B8-bit

W\fj'** 0 data bytes -
: Refer t0 £.3.8

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

( )

i

<ASCH deta pyts> NL ~END

www.valuetronics.com
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Section 6 Talker Output Format
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Section 7 Common Commands
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This section explains commeon commends and common query commands speci-
fled by TEEE 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 [EEE 488.2, IEEE 488.2 common commands always begin with =,

7.1 Classification of MS9710B-Supported Common

Commands by Group Function..................... 72
7.2 Classification of Supported Commands and
Refer@nces v 7-2
71
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Section 7 Common Commands

7.1 Classification of MS9710B-Supported Common
Commands by Group Function

The table below shows classification of M39710B-supported TEEE 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-

MS9710B-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 Mnemaonic
S p Information about device connected to the system {e.g., manufacturer #]DINT
stem data ) ) _
Y name, type name, and serial number) is retusned, *QPT?
Control inside the device: ARST
Internal operation {a) Resetting of device at feve] 3 ST
*TST1
()} Self-test and error detection inside the device
A device is synchronized with the controfler by: L OPC
L {a) Service request wait

Synchronization . ) . *PC?
{b) Device output queus wait WAL
{¢) Rorced sequential execution

. - iy *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, E"E;’
. . +HSE]

output gueue, and extended svent register (of an extended queuel.

Status and event ) . . . FESRY
Three commands and four gueries are provided to ser, clear, validate, SRE
and invalidate the data in these registers and queues and to know the \SRE?
register settings using queries. o

#*3TRB7?
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Command

*CLS Clear Status Command

{Clears stals byte registers)

M Format

*(CL8

W Application example
WRITE @108 “CLS"
WRITE @108: “CNT 1305.8; SPN 100C; «CLS"

W Explanation

The =CLS command clears all status siructures (i.e., event registers and quenes)
except an ouiput quene and its MAV summary messages, thus clearing the corre-
sponding summary messages.

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

30 WRITE @108 :“CNT 1305.8; 8PN 1000”
40 WRITE @108 :"«CLS ; CONT?

Jssuing a *CLS command after <PROGRAM MESSAGE TERMINATOR> or S
before <QUERY MESSAGE UNIT> will clear all status bytes. With this
method, ]l unread messages in the output gueue will also be cleared. Values set
in enable registers are not changed by the =CLS command.

Service request-———-———————= !
ocourrence

Extended event

] . (Mot used)
i register or queus

|
|
|
_ i |
. /\ Lo Standard event
l
|

Common Commands

E register
MSS 6 RQS |le—f----m-bo- | E
ESB -
MAV whieliuiing lu
Dimgamam Output Queue
futlg e R N B I 1S
3 - !
;
: |
\ / L Extended svent i
1 ) {Queue is not used)
register or queue .
a \ / Extendad event @ is not used)
\/ register or queue ueue is notuse
: Status summary Extended event
, {Not uged)
message regisier or queve
- Extendsd event Not g
Status Byte Register regisiar or gueue (Not used)
7-3
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Command

+ESE Standard Event Status Enable Command

(Sets or clears the standard everd status enable register)

m Format

*ESE<HEADERSEPARATOR> <DECIMALNUMERIC PROGRAM DATA>

<DECIMAL NUMERIC PROGRAM DATA>: A value rounded to an integer, 0
t0 255 (base is 2 and binary weights are assigned).

B Application example

W Explanation

The toral of values {2°=1,2' = 2, 2% =4, 2¥ =

WRITE "108:
Sets snable register bits 2 and 4,

“ESE 20"

8, 2 =16,2° =32, 2=64, andfor 2

= 128) corresponding to the standard svent 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.

[o[=Iv]e]rio]o]]

'! To be setin Status Byte Register bit !‘"'l Lo OF I
|5, an ESB pit (Event Summary BI) | S T
disabled=0, enabied=128 (27) |7 @'
disabied=0, enabled=84  {2f) |6 | @/
disabled=0, enabled=32  {2°) | 5| @“
disabled=0, enabled=16 (29 | 4] ~(8)
disabled=0, enabled=8 29 13 B =
disabled=0, enabled=4 (29 |2 _
disabled=0, enabled=2 (2} |1 | G
disablec=0, snabled=1 (29 |0 (&)

Standard Event Stalus

Enable Register

www.valuetronics.com

Power-on

User request

Command error
Exgcution errgr
Device-dependent error
Query error

Bus gontrol request
Operation complete

Standard Event Status

Aegister



Query

+ESE?  Standard Event Status Enable Quer

{Returns the current value of the standard event-status enable register)

B Format

#ESE?

M Application example
Tssuing *ESE? after executing *ESE 20 will return 20,

B Explanation

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

N Response message
NR1=010 255

)
T
£
&
&
£
o
O
=
)
E
£
g
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Query

«xESR? Standard Event Status Register Query

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

® Format

#ESHT

M Application example
30 WRITE @108 "+ESR?"
40 READ @108 : STEVET! A command error occurs if the variable value is 32,
50 PRINT STEVET

M Response message NR1
NR1 = 0to 255

® Explanation
The current value NR1 of the standard event status register is returned, The total
of values (20w 1, 21w 2 20=4 27 =8, 29 = 16, 2° = 32, 2= 64 and/or 27 = 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
403, this register is cleared,

£t e o s i = e = i W e . e e o

! To be set in Status Byte Ragister hit |
i 5, an ESB (Event Summary Bit) %J \

Logical OR
A i

_____________________ ’ il
_ .
disabied=0, enebled=128 (2%} [7] (8] 7] Power-oN
disabied=0, enablad=64 {27} | €] ‘@/ | 6 | User request
disabled=0, enabled=32 (2% |5 @ 5 | Command errer
disabled=0, enadled=16 (24 |4 (&) 4 | Execution error
disabled=0, enabied=8 2% 13] ‘@ | 3 [ Device-dependent error
disabled=0, enabled=4 (2% 12] *@ | 2§ Query error
disabled=0, enabled=2 29 11 @Dh . 1| Bus control request
disabled=0, enabled=1 (2 |0 —{&) 0| Operation complete
Standard Event Status Standard Event Siatus
Enable Register Aegister

7-8
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Query

*IDN?  ldentification Query

{Returns the manufacturer name, type name, serial aumber, and firmware level of the product)

¥ Format

+IDN?

B Application example
30 WRITE @108 ; "+IDN?”
40 READ @108: IDENS! Stores the manufacturer name, type name,
serial number, and irmware lavel.

B Explanation

A manufacturer name, type name, serial number, and firmware leve! are returnad.

|

When the manufacturer of the product whose type name, serial number, and soft-

t

E

i Software version
-

= MSA710B

= ANRITSU

ware/hardware version number are Anritsy, 0, and 1 respectively, sending a com-
mon guery *1IDN? 1o a device will return a response message consisting of the

above four fields.

Field 1:....... Product manufzcnirer {e.g., ANRITSU}

Field 2t ... Type name

Field 3:....... Serial number {e.g., 0

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

1f you don’t want to return a serial number and firmware version in fields 3 and 4,

you can return ASCH character “0.

B Response message

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

Gverall length of the response message comprising fields 1 to 4 € 72 characters

www.valuetronics.com
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Command

«OPC

@ Format

Operation Complete Command

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

compieted)

«OPC

M Explanation

® Application example
WRITE @108 “OPC”

When all the pending device operations have been completed, standard event sta-

fus register bit 0 (l.e., gperaton complete bit) is set. However, since the
MS9710B does not have an overlap command, the *OPC command counts for

Status Byte Register

7-8
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Power-ON

User request
Command error
Exscution error
Device-dependent srror
Query error

Bus control reques!
Operation complete

Standard Event Status

nothing.
-
Logical OR
MSS 6 RGS R |
ESB ~ — ,L —
7 amm ¥A
8 & b= 8
MAV = Y e =y
5 &) 5
L L L2
3 4 | NS i
3 2 ]
2 2
2 a— L=
1 1
. enabled=2? | 0 | 10
: Standard Event Status
o Enable Register Register

...... Output Queus




Query

«OPC? Operation Complete Query

{When device operations have been completed, sets | in the output queue to gen-
erate an MAY summary message)

® Format

«OPC?

M Application example
WRITE @108 : "+QPC?"

# Explanation

When 2]l the pending device operations have been completed, | is setin the cut-

out gqueue, waiting for an MAV summary message (0 ooeur.

M Response message
11is returned as <NRi NUMERIC RESPONSE DATA>.

7-9

www.valuetronics.com



Query

~OPT?

Option Identification Query

{Reports an installed option list)

Ml Format

=«OPT?

B Application example

30 WRITE @103 “»=0PT?"

B CExplanation

40 READ @103:0PT13!

Stores information about installed options,

States of installed options are retumed using | or 0.

Option type Option state
OPTOT | Notused 1
OPT02 | White light source option 0, Not installed; 1, Instalied
Reference light source plus .
QFTC3 i 0, Not installed; 1, Installed
SLD opticn
opPTe4 ¢ SLD {0, Not instzlled; 1, Instalied
QOPTC5 | Reference light option 0, Not installed; I, Ingtalled
OPT06 | Notused 0"
OPTO7 | Notused ‘1"

H Response message

A response message which consists of the above three fields separated by com-

mas is sent as <ARBITRARY ASCI RESFONSE DATA>.

<OPTO1 option state><OPTO2 option state><OPTC3 option state>
<OPTO4 option state><OPT0S option state><OPTC6 option state>
<OPTU7 option state>

7-10
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Command

RST Reset Command

{Resets a device at level 3)

Format

«RST

Application example
WRITE @108: ““RST" Initializes only the device af address 3.

Explanation

www.valuetronics.com

The *RST (Reset) command resets a device at level 3{ [@ P, 4-3),

Atlevel 3, the following items are initialized:

{1y

ooy

(23

(3)

“

5

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. Macroe definitions are restorad to the designer-specified states,

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

register, { [fiﬁ'\] Section 8,12)

The specified device is set in the OQES (Operating Complate Query Idle
State}. The operation complete bit cannot be set in the output quene. The
MAY bit is cleared.

The =RST command does not affect the following:

4
{3}
(6)
o

IEEE 488.1 interface state

Device address

Output queue

Service reguest enable register

Standard event status enable register
Power-on-status-clear flag setting
Calibration data affecri:ﬁg device standard

RS-232C interface condition

7-11
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Command

+*SRE Service Request Enable Comman

{Sets a service request enable register bit)

B Format

sSRE<HEADER SEPARATOR=<DECIMAL NUMERIC PROGRAM
DATA>

<DECIMAL NUMERIC PRCGRAM DATA=:
A value rounded to an integer, G to 255 (base 18 2 and binary weights are as-

signed).

M Application example
WRITE @108 "=SRE 16" Sets enable register bit 4.

8 Explanation
The total of values (0= 1,2'=2,20=4,21=8, 2= 16, 2° = 32, and/or 27 = 128}
corresponding to the service request enable register bits 1, 2, 3,4, 3, 6, and/or 7
that zre to be enabled becomes NR1. The value of the bit to be disabled is 0.

. Senvice Reguest

T Gereraton | ]

| ; £

’ | Logical OR e H !

H | i 1

1‘ 4 i i 4 ; { |

/\ /L ! A !
— I R
disabled=0, enabled=128 (2 |7 e 7 | Not used e
e
Net used [X] '-~{M8S 6 RQS -~~~ £
disabled=0, enabied=32 (2 |5 (&) 5] ESB =2
disabled=0; enabled=16 (29 |4 f— (&) 4] May =
disabled=0, enabled=8 (2% |3 (3 ) 3| ESB (ERROR) |3
disabled=0, enabled=4 (2% |2 o3 2 | £B (END) =13
disabled=0, enabled=2 @) {13 @_5/ (1] Notused §
disabled=0, snabled=1 (29 |0 F—={&) 0] Not used S |

Service Ragqusst Enable Reqgister Siatus Byte Register

7-12
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Guery

+*SRE? Service Request Enable Query

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

B Format

“SRE?

B Application example

Issuing an »SRE? command after executing an *SREL6 returns 16,

B Explanation

The value NR1I of the service request enable register is returned.

M Response message NR1
Since NRI =hit 6 (RQS bit) cannot be set, NR1 = 0to 63 or 128 to 151.

www.valuetronics.com
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Query

+STB? Read Status Byte Command

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

W Format

*3TH7?

B Application exampie
30 WRITE @108 : “+8TB?”
40 READ @108:STBV
50 PRINT STBV

M Explanation

The *STR? command returns the total of the status register vaine assigned binary
weights and MSS summary message value as <NRi NUMERIC RESPONSE
DATA>.

B Response message :
' A response message (<NRT NUMERIC RESPONSE DATA>) is an integer rang-
ing from 0 to 235, Itis 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.
MS9T10B s status byte register conditions are summarized in the tzble below,

Service Request

Pt
| . Generation

|
‘ i - ! ‘s
é [ 4 igcglcai OR * 5 1 | ;
- | P ;
disabled=0, enabled=128 (27) |7 O : [7] Notuses | [2]
Not used X l-m MSS B RQS M ——— ==~ i £
disabled=0, enabled=32 (2% |5 A@ BE: g
disabled=0, enabled=16 (2% | 4] &) 4 | MAV 3
disabled=0, enabled=8 29 13 - & | 3 | ESB (ERROR) ':5
disabled=0, enabled=4 {29 z - - 2 | ESB (END) é
disablec=0, enabied=2 (27} |1 F——(&) 1] Notused g
disabled=0, enablec=1 29 |0} (& = | C | Not used R
Sarvice Reguest Enabie Register Status Byte Register
Bit Bitweights | Bit name Status byte register conditions
7 128 e (0 = Not used.
g e MSS 0 = No service is not requested. I = A service is requested.
5 32 ESB £ = No event service fras occurred. | = An event status has occurred.
1 4 16 MAV 0 = Data does not exist in the output quene. | = Data exists in the output gueue.
3 8 ESB (ERRCR) | 0= No event status has occurred. ! = An event siatus has occugred.
I 2 4 ESB(END) | 0= No event status has occurred. 1= An event status has occurred.
1 2 0 = Not used.
0 I 0 = Not used.
7-14
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Query

«xTST?  Self - Test Query

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

B Format

TST?

M Application example
30 WRITE @108:“%TS8T?
40 READ @108:TEST
50 PRINT TEST

M Explanation

The *TST? command conducts a self-test inside the device. The test result is set
in the output gueue. The data in the cutput queue indicates that the test has been
completed without causing any error. The self-test does nat require operator in-
tervention.

The MS9710B conducts a self-test on the optical unit.

B Response message
A response message Is sent as <NR1 NUMBER RESPONSE DATA>.

Data range = ~32767 10 32767
NR1I
NR1

t#

~: The test has been completed without causing any error.

I: The test has not been conducted or any error occurred during the test.
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Command

=WAI Wait - to - Continue Command

(Causes the next command to wail until the current command has been executed by the device!

M Format

WA

M Application example
WRITE @108 ; “+WAJ"

M Explanation

The *WAI command execuies 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 2 *WAI command is executed after an overlap command, the next command
must wait for the *WAIT common command to end, This also applies to sequen-
tial commands. '

However, since the MS97108 does not support overlap commands. The *WAI
command counts for nothing,

7-186.
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Section 8 Status Structure

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

trotler.

IEEE 488.2 additionally provides common commands and common queries to
get more detailed information compared with [EEE 488.1. For details on these

commands and queries, see Section 7.

8.1 |EEE 488.2 Standard Status Model ............. 8-3
8.2 Status Byte (STB) Register ...c.ocovvrvvenl] e BB
8.2,1 ESB and MAY summary message w85

8.2.2 Device dependent summary message 868
8.2.3 Reading and Clearing

the STB register .....vccecreiicrn 8-7
8.3 Enablingthe SRQ e 8-10
8.4 Standard Event Status Register ... 8-12
8.4.1 Definition of standard event status
register bits ..o 8-12
8.4.2 Details on query errors ....ovvveeeeeeen ... 8-13
8.4.3 Heading, wtiting, and clearing
the standard event status register ...... 8-14
8.4.4 Reading, writing, and clearing the standard
. event status enable register ............... 8-14
8.6 Extended Event Status Register............c....... 8-15
B.5.1 Definition of END event status .
FRGISLEr BIS vovvvoes oo 8-16 g
8.5.2 Definition of ERROR event status é
register bitg ... 8-17 2
8.5.3 Reading, writing, and clearing the extended 5
event status register ..., 8-18 g
8.5.4 Reading, writing, and ciearing the extended T
event status enable register .............. 818 E
8.6 Queue Model e 813

8-1
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Section 8 Status Structure
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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 quene.

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 controlier using the status messages.

These functions are used to control devices from an external controller via the
GPLB interface. These functions, except a few, can also be used to control de-
vices from an external congroller via the RS 232C interface.



8.1 [EEE 488.2 Standard Status Model

8.1 IEEE 488.2 Standard Status Model

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

7] (87 Power-ON (PON)
€ @ | 6 | User request (URQY
5 ~(&) 5| Command error (CME)
| 4] @ 4 | Execution error (EXE)
|3 /’_) 3 | Device-dependent error {DDE)
| 2 4 @—- 2 | Query error (QYE)
1 @~ 1| Bus control request (RQC)
| 0] @4 | 0 | Operation complete {OPC} [ pata
Standard Event Siatus * ; v ¢ v y Standard Event Status Register Data
Enable Register | Logical OR Data
: Data
Data
L Data
. Service Request e Output Queus
; Geneératéon § !
H - i
i , Logical DF?k é }- § : CN_* — é?
- o A n 5
i B DR o S :
B4 ‘  l-=lMss 8 BAGJ- -~ | 2
5 ®- D -
4] & 4| My .
3 &) El B
2 ) 2 % @
= e N e E
1 { & = 1=
o~ oF——

Status Byte
Register

Service Requsst
Enable Register

Read by »8TB? ";:-‘ Read in the sarial poll mode :

Set with *SRE <NRfs. -
Read with *SRE

Fig. 8-1 Standard status model
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Section 8 Status Structure

Register model

Gueus model

sendard Event Status Register

Status Byte Register

Qutput Queus

www.valuetronics.com

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 1o record an event that a device has encountered and a
condition. It consists of an event status register and an event sialus enable regis-
ter. When the results of ANDing the values of bits of these registers is not {, the
corresponding status register bits are set to Is. in other cases, the corresponding
status register bits are set <o Gs, if the resuit 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 18 0,

the summary message bit is set 10 9.

A data structure in which status values or information are remaoved in the same
order they were entered. Only when the queue structure contains data, the corre-
sponding bit s 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
488,72 standard status model is constructed from two types of register models and

a quens model,

{a} Standard event status register and standard event status enable register
(b} Status byte register and service request enable register

{e)  Qutput queue

This register has the register model struciure 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. (%) operation complete. The result
of logical OR is output to the status byte register bit 5 {DI0 4) as an ¢vent status
bit {ESB} summary message.

The status byte register consists of an RQS bit and seven summary message bits
for setting statils SumInary messages from the staws data structure, Itis used in
combination with a service request enabie 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" 15 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 [EEE 488.1.

This queue has the queue mode] structure mentioned above. Its contents arg sum-
marized and transferred to the status byte register bit 4 (DIO 5} as a message
available (MAV) summary message.



8.2 Status Byte {STB) Register

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 STR and R(QS messages, but it does not
define the setting and clearing protocels and STB meaning. 1EEE 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 the *3TBE? common query.

8.2.1 ESB and MAV summary message

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

(1) ESB summary message

The ESB {event summary bit) sumfnafy message is defined by IEEE 488.2,

It appears in STB register bit 3. 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 oceurred even if event
occurrence is enabled.

(2} MAV summary messags

The MAYV {message available) summary message is defined by IEEE 488.2. |

It appears in STB register bit 4. This bit indicates whether the output quene
is empty. When a device is ready for accepting response messages from the
controtler, the MAV summary message bit becomes 1 {true). When the
output gueue is empty, this bit becomes 0 (false). This message is used to
syachronize information exchange with the controller. For example, the
controller can send & query message to the device and wait for the MAYV o
become true. The controller can perform another processing while waiting

Status Struciure

for a response from the device. If the controller has started reading the
guiput quene without checking the MAV, all system bus aperations are sus-

- pended until a response is receivad from the device.
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Section 8 Status Structure

8.2.2 Device dependent summary message

Service request-~~-

IEEE 488.2 does not define whether status register bit 7 (DIO 8) and bits 3 (DIO
4y to 6 (DIO 1) are used as status register summary bits or the bits indicating
exisience of data in the queue. Accordingly, these bits can be used as device

dependent summary message bits.
P 3 g

Device dependent summary messages have a register model or quene modsi sta-
tus data siructure. This status register s a pair of registers used (o report events
and states in parallel or 2 queve used to report states and information sequentiaily.
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 mors events have become true with occurrence of events en-
abled. For the queue model, the summary message bit becomes true when the

quete is not empty.

The MSS710B 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 starus data structures), and the queue model has an output quene (no

extended status data structure),

-
acoumence E Extended event
: , {Not used)
1l register or gueue
. /\ I Standard event
<‘ register
|
MSS 6 RQS je—f-—=--- -
ESB ! ; . .
MAY - jelielieliw]iv]
SRR R R0 - - S Cutput Queue
Oy (8 i i
3 B [
i
E
2 \ / l_
Extended event
1 - . (Queusg is not used)
\ / register or quaue
Extended event
Q } ) {Qusue is not used;
\/ i register or queue
Status summary 1 Extended event ' (Not used)
) 1se
message ! ragister or queue v
i ; ;
o ; Extended event
e * . : (Not used)
Status Byte Register register or queus
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8.2 Status Byte (STB) Register

8.2.3 Reading and Clearing the STB register

www.valuetronics.com

STB register contents can be read using serial pelling or an *STB? common in-
quiry. JEEE 488.1 defined STE messages can be read by sither meathod, but the
value transferred to bit 6 (position) varies depending on the method,

STB register contents can be cleared using a *CLS command.

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

When IFEE 488.1 defined serial polling is carried out, the device must re-
turn & 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 rrue state. The status byte value is not affected by serial
polling. Immediately after being polled, the device must sef the rsv messags
in the false state. If the device is polled again before a cause of issuing a
new service reguest occurs, the RQS message hag already been set in the
false state.

{2} Reading the STB register using an *STB? common query

The *STB? common guery causes the device to output STB register con-
tents and one <NRI 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 0to 5 and 7 are assigned weighs 1,2, 4, 8, 16, 32,
and 128 respectively, and the MES s assigned weights 64. The response 1o
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.
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{3) Definition of M58 (Master Summary Status)

The MSS indicates that the device has at least one cause of issuing a service
request. In the device’s response to the *STB? 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 stats byte.
The MSS is the result of ORing the values of $TB register and SRQ enable
{SRE) register bits totally. Specifically, the MSS$ is defined as foliows:

(8T8 Reqgister bit ¢ AND SRE Register bit §)
OR

(STB Register bit1 AND SRE Register bit 1)
OR

(STE Register bit5 AND SRE Begister bit 5)
OR
(STE Register bit7 AND SRE Register hit 7)

In the definition of the M3S, the values of bits 6 of the STB register and
SQR engble register are ignored, Accordingly, when calculating the MS$
vaiue, the status byte may be handled assuming that it is represented by §
bits and bit 8 s always 0.



8.2 Status Byte (STB) Register

Bervice request-—————=

Qcourrence

(4} Clearing the STB register using a «CLS common command

"The =CL3S common command clears ail 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 :"sCLS; CNT?

That is, issuing a *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
queue are cleared and the MAY message becomes false. When replying to
the *STB7, the MSS message becomes false, too. Values of enable registers
are not affected by *CLS.

Extended event
regisier or queue

{Not used)

MSS 6 RQS |*-

i
|
:
i
/\ ‘ Standard event
i
1
|

register

“““““““““ |

!

ESB

MAV

...... Output Queue

B1e(]
e
ea(]
el
gl

Extended svent

: register or quele
Extended event

(Queue is not used)

Status Byte Register

www.valuetronics.com

Status summary
message

. {Queue is not used)
register or quaue .

i Extended event
i (Not used)

register or quaue

Exignded event
b (Not used)

register or gqueus
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8.3 Enabling the SRQ

Enabling the SRQ zllows a summary message in the STB register to be selected in
response to a service reguest. 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 | 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 | and issugs 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 1o the
controller each time the MAV bitis set to 1 (if the output qusue has data).

N Service Raguest

f ______________________ Gene:atéon _____ 1|
[ i - i
| f — LogjscaElOF} ; |— ; | 1
! b k
- P -
disabled=0, enabled=128 (27 [7 (&) ;—‘___E_[\I_Otﬁsed (@
- Not used [X] 1-»IMSS 6 ROS}e-—----  |E
disablec=0, enabled=32 (2% |5 (&)~ (51 ESB ¢
disabled=0, enabled=18 (2% |4 (3} 4| mav E
disabled=0, enabled=8 (29 | 3] (3~ 3| ESB (ERROR) =3
disabled=0, enabled=4 (29 |2 (&) 2| ESB (END) 3
Gisabled=0, enabled=2 (2%} [ 1) (& 1] ESB (Not used) =&
disabled=0, enabled=1 . (2% |0 -—(3) 0| Notused < |
ST8) Register

Service Request Enable (SRE) Register Siatus Byte {

8-10
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8.3 Enabling the SRQ
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(1} Reading the SRE register

SRE register contents can be read using an *SRE? common inquiry. The
response message to this query is <NR ] NUMERIC RESPONSE DATA>,
an integer ranging from O to 2535, Tt is azotal of values of the service reguest
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 (.

{2) Updating the SRE register

The SRE register is written using an *SRE common commiand, The *SRE
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 SKE register bits (weight value). When the
value of this bitis 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) Ciearing the SRE register

The SRE register can be clearsd by executing an *SRE common command
or turning on the power,

When an *SRE common comnand 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 the *PSC command for disabling clearing of this
register is not supported.
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8.4 Standard Event Status Register

8.4.1

Definition of standard event status register bits

Any device conforming to IEEE 488.2 must have the standard event regisier,

Overation 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
bits given in IEEE 488.2.

disabled=0, enabled=128 (27}
disabled=0, enabled=64  (2f)
disabled=0, enabled=32 (2%
disabled=0, enabled=16 (29
disabled=0, enabled=8 (2%
disabled=0, enableg=4 2%
disabled=0, enabled=2 2%
disabled=0, enabled=1 {29

Standard Event Staius Enabile Reg

. Setwith «ESE <NAf>
*. Read with »ESE? ©

Z *@ z Power-ON {PON;
B ~(3) |6 | User request (URQ)
5| o) 5 | Gommand error (CME)
4] (8 4 | Exeoution error (EXE)
3] *@ 3 | Device-dependent error (DDE)
2 | & 2 | Query error (QYE)
|1 @r— 1| Bus centrol request {(RQC)
0| @ 10 Operation compiete (OPC)
ister Standard Event Status Register

l ki Yy ¥ ¥ ¥

| Logical OR

|

ESE summary message bit
{to Status Byte Register bit &)

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 MS9710B, it is always 0.
A program message including a syntax error or a misspelled command
g Command error (CME} has been received or a GET command has been received in a program
message.
4 ' Exceution error (EXE) A program messag.e which is syntactically correet but cannot be exe-
: cuted has been received,
3 Device-dependent error {DDE) An error other than CME, EXE, and QYE has occurred.
An sttempt was made to read data from the output gueue 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 required to be an active controller. Since this bit is not
| Request control (ROC) -
used by MSSTI0B, it 1s always 0.
‘The device has completed the specified pending operation and ready
0 Operation complete (OPC) fer-reCjciving a new instruction. .
This bit responds only to the *OPC command and sets the operatien
complete bit.

8-12
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8.4.2

8.4 Standard Event Status Register

Details on query errors

No.

ltem

Description

Incomplete program message

When a device receives an MTA from the controlier 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 bit),

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 automatically inter-
rupis 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 bit).

When the next program mes-
sage is sent without reading a

ICSpONSe message

When the device cannot output a response message because the con-
troller has cutput 2 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
errer 1s reported to the status report part Hke item No. 2.

Output queue overflow

When 2 program message containing many guery messages is execut-
ed ong after another, too many response messages 1¢ be stored in the
output quaue (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
queue 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.

www.valuetronics.com
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Section 8 Status Structure

8.4.3 Reading, writing, and clearing the standard event status register

Read

This register is read destructively in response to the «ESR? commen command. In other words,
this register is cleared after being read. The event bit assigned binary weights and converted to a
decimal value <NR 1> is the response message.

Write

This register cannot be written externaily, however, it can be cleared.

Clearing

This register is cleared in the following cases:

{1} A +CLS command is received.

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

(3) An event is read in response to an *ESRY query command.

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

Read

This register is read non-destructively in respense (o the *ESR? commen command. In other
words, this register is not cleared after being read, The response message is assigned binary
weights, converted from a binary value to a decimal value <NR 1>, and returned.

Write

This register is written using an *E35 common command. Register bits 0 to § are assigned weights
1.2, 4, &, 16, 32, 64, and 128 respectively, so a tota of values of the desired write data bits is sent
a8 <DECIMAL NUMERIC PROGRAM DATA>,

Clearing

This register is clearad in the following cases:

(1) An *ESE command with its data value being 0 is received.

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

The standard event staws 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 *RS5T common command

{3} Reception of a *CLS common command

8-14
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8.5 Extended Event Status Register

8.5 Extended Event Status Register

Devices conforming to [EEE 488.2 require register models for status byte and

standard event statas registers including an enable register.

TEEE 488.2 assigns status byte register bit 7 {D10 8) and bits 3 (DIG 4) 10 0(DIO
1) to the status summary bits transferred from an extended register mode! and

extended queue model.

As shown below, the MSS710B does not use bits 7, 1, and 0. Tt assigns bits 3 and
2 to END and FRROR summary bits for status summuary bits transferred from the

extended register model.

Ccecurrence of ~-==m-=—-—-- |
service request

Standard event summary bit Standard svani
Not used -
ragister
MAV summary bit
MSS 6 RQS By
ESB P Ny
MAV oluiciolo )
SO RN E A A -2 [ IO Qutput Queue
U RS I et I oL B O]
3
2
y \ / ERRCR event summary bit ERROR event
register mode!
: END avent summary bit END event
Not used . )
register mode!
Status summa
: v : Not used
message

Status Byté Register

Let’s take a look at definition, read, write, and clearing of END and ERROR

extended event register model bits.

8-15
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Section 8 Status Structure

8.5.1 Definition of EN

D event status register bits

This section explains END event status register model operation and names and

meanings of events,

disabled=0, enabled=128 (27
disabled=0, enabled=64 (2%
disabled=0, enapied=32 (29
disabled=0, enabled=18 (29
disabled=0, enabled=8 (2%}
disabled=0, enabled=4 (2%)
disabled=0, enabled=2 (2%
disabled=0, enabied=1 (29
END Event Status Enable Register

Not used

Not used

Not used

Execution complete
Execution complete
Transfer end
Sweep stop
Measurement end
Event Status Register

] r’gg)
|

.Qo)

.

1
=) §

a

[o[=Tofelefa]a]]
@
[o[=[elofs]afo]y]

f————

e
m
=
jw)

|
|
A v
[ Lagical OR i

E8B summary message bit
{io Status Byte register bit 2}

Bit Event name Discription
7 | Not used
6 Not used
5 Not used
. . Compietion of «RST, wavelength calibration, automatic axis elignment, or res-
4 Execution compiete

olution calibration

3 Execution complete Completion of power monitor 1-peint measurement or sweep averaging
2 Transfer end Completion of wansfer to FD or printer oulput
1 Sweep stop . Single sweep stop
Completion of automatic measurement, analysis, peak/dip search, or applica-
g Measurement end .
tion measurement
8-16
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8.5 Extended Event Status Register

8.5.2 Definition of ERROR event status register bits

This section explains ERROR event status register model operation and names

disabled=0
disabled=0
disabled=0
disabted=0
disabled=0
disabled=0
disabled=0
disabled=0

and meanings of event bits,

, enabled=128 (27 z (&) Z Not used
,enabled=64 (29 |6} ~(8 ) 6| Not used
 enabled=32 (2% |5 | (& 5| Not used
 enabled=18 (2 |4 (&) 4] Notused
, enabled=8§ {2%) 3] @\ | 3| Notused
 enabled=4  (22) [2] (3) 2| Not used
 enabled=2 (21 |1 (&)= 1| Peax / Dip
,enabled=1 (2% |0 }—{&) (o RES-Uncal
ERROR event status enable register 1 ERROR event status register
| A | YT
I l.ogical OR
* Set with ESES<NRé>. | E
Read with ESE3? '

ESB summary message bit
{tc Status Byte register bit 3)

Bit

Event name

Description

-1

Not used

Not used

Not used

Not used

Not used

[ VSR SN R e Y

Notused

Peak/Dip Emor

Qccurrence of peak/dip detection error

o |

RES-Uncal

QOccurrence of RES-Uncal error

www.valuetronics.com
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Section 8 Status Structure

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

Read

This register is read destructively in response o the *ESR? common command. In other words,
this register is cleared after being read. The event bit assigned binary weights and converted to 2
decimal value <NR1> is the response message.

Write

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

Clearing

This register is cleared in the following cases:
{1} A =CLS command is recejved.
2 The power is turned on if the Power-ON status clear fiag is True.

The device executing & Power-ON sequence first clears the standard event status regisier, then

records the events that have occurred in this sequence (e.g., PON event bit setting},

| (3) An event is read in response to an *ESR? 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 *ESRY common command. In other
words, this tegister is not cleared after being read. The response message is assigned binary
weights, converted from a binary value to a decimal value <NR 1>, and returned.

Write

This register is written using an *ES$ commen command. Register bits Do 8 are assigned weights
1,2, 4,8, 16, 32, 64, and 128 respectively, so a total of values of the desired write data bits is-sent
as <DECIMAL NUMERIC PROGRAM DATA>.

Clearing

This register is cleared in the following cases:

{13 An *ESE command with its data value being 0 is received.

(2) The power is tarned 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 foilowing:

(1} Change In the state of éhe IEEE 488.1-defined device clear fanction

(2} Reception of an *RST commeon command

(3} Reception of 2 *CLS common command

8-18

www.valuetronics.com



8.6 Queue Mode!

8.6 Queue Model

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

MAV {message avallable)

Status Byte Register

www.valuetronics.com

. summary bit
MSE 8§ RQS
£88 e . .
( Data Data
MAY f Data Data
Data : Data
5 1 Data Bata
E Data ' Data
? Data Data
2 ~ L
Queus ' Output Queue
1
MAVY {Message Available) summary bit
o Indicating the output gqusue is not empt

The queue thar outplats an MAV summary bit to status byte register bit 4 is called
an “ourput gueve.” This quete is mandatory. The queue that can output an MAC
summary message to one of status byte register bits 0 0 3 and 7 is simply called a
“gueue.” Itis optional. A summary message from the register model can also be
oufput to status byte register bits 0 to 3 and 7, 50 the summary massage type
depends on the device type.

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

The tzble on the next page provides a comparison of the “output queue” 1o general

queues.



Section 8 Status Structure

Table Comparsion of Output Queue to General Queues

ltem

Output queue

Queue

a1a input/output type

FIFO type

MNot necessary to be FIFO type

Read

Resporise message units are read using only

an IEEE 488.2 message exchange protocel.

The type of these response message units
depends on the guery type.

Response message units are read with

device-dependent guery commands.
These response message units must be of

the same type.

Write

Program message elements are not writlen
directly.

This queue communicates with the sysiem
interface using only an IEEE 488.2 message
exchange protocol.

Program message elements are not writ-
ten directly.
Coded device information is indicated.

Summary message

When the cutput quete is not empty, the sum-

mary message bit becomes True (1,
When it is empty, the summary message bit
becomes False (0).

The MAV summary message is usad to syn-

chronize information exchange between 2

device and the controller,

When the queue is not empty, the
summary message bit becomes True (1).
When it is empty, the summary message
bit becomes False (0).

Clearing

This queue is cleared in the following cases:

{a) All items in the queue are read.

by A DCL bus command is received for mes-
sage exchange.

(g} The PON bit becomes True at Power-ON.

. {dy Operation is unterminated or interrupted.

This queue is cleared in the following cas-
es:

{ay All items in the queue are read.

(by A*CLS command is received.

{cy Other device-dependent means

8-20.
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Section 9 Detailis on Device Messages

8.1

8z

8.3

¢4

8.5

9.8

9.7

9.8

8.9

8.10
2.1
g.12
8.13
8.14
8,15
g.18
817
g.18
818
8.20
8.21
g.22
9.23
9.24
8,25
8.26
9.27
8.28
9.20
8.30
9.31
9.32
9.33
9.34

8.35

8.3¢

8.37
£.38
8.38
9.40
8.41
.42
§.43
g.44
8.45
9.48
8.47

ALIN TAUte AlIgnmENE] e 9-2
ANA [ANEIYSIS] v 8-3
ANAR [Spectrum Analysis Result] .......... 9-6
AP [Application] ..o g-7
APR [Application Result] ..., 916
ARED [Acutuzl Resolution Data) ... g-25
ARES [Actual Resolution] ... 9-25
ATT {Optical Altenuater] i 9-25
AUT [AUtO MEEBUIE] e 9-26
AVS [Sweep Average] e 9-26
AVT [Point AVETZGE] v 9-27
BKL [Back Light] oo 5-27
BUZ [Buzzer ON/OFFT e 8.28
CNT [Center Wavelength] ..., 8-28
CPY [COBY] vt 3-29
CRCL [Condition Recall] .......cceeieeieine 8-29
CSAV [Condition Save] .. g-29
DATE [Date Setl v iccniiinnincoseinns §-30
DBA [Memory Data A i 8-30
DBB [Memory Data B} v §-31
DCA {Data Condition Memory Al 8-31
DCB [Data Condition Memory Bl ............ 8-32
DEL [FD Fite Delete] i 8-32
DMA IMemory Data Al o $-33
DMB [Memory Data Bl oo 9-34
DMD [Display Mode] ciinn. 9-35
DMK {A Marker] oo 9-36
DPS [Dip Search] .o §-37
DCA [Memory Data Al 9-38
DQB [Memory Data Bl .ciiimniniennn 9-38
DRG [Dynamicrange Mode] oo, 9-38
EMEK [Marker O] oo 8-38
ERR [EFFOf oot veeennenmsensssconsreenecseneons 9-3¢
ESE1 [Extended Event Status Enable

Register] e 9-40
ESEZ [Extended Event Status Enable

BEUISIEIZ] oo g-40
ESE3 [Extended Evaent Status Enable

FRagisterB] o 9-40
ESR1 [Extended Event Status Registert] ... 9-41
ESR2 [Extended Event Status Fegisier2) ... §-41
ESR3 [Extended Event Status Registerd)] ... 3-41
FED [Faad] oiviierceiecirirerceesomercnierens 9-42
FMT [FD Format] v g-42
FOPT [FD File OpHOon] oo, 9-42
GCL [Graph Clar] .o g-43
HEAD [Header] v 9-43
T [Interva! TIMEY e 8-43
LCD [Display Color v §-44
WLV Hinear Scale] v g-45

www.valuetronics.com

8.48
8.49
8.50
8.51
g.52
8.53
§.54
9.55
6.56

9.57
.58
9.59
9.60
0.61
9.82
9.63
9.64
9.65
.65
9.67
.88
9.80
9.70
.71
5.72
8.73
.74
.75
.76
3,77
9.78
9.79
9.80
9.81
9.82
0.83
.84
9.85
9.85
0.87
5.88
¢.89
9.90
9,91
9.92
9.93
9.94
9.95
9.96

LOFS [level Offset] . 9-45
LOG [Log Scale] v, 9-48
LVS fLevel Scale] i, 8-48
MDM IModulation Mode] 9-46
MKA [Wavelength Marker Al ..o 9-47
MKB [Wavsalength Marker Bl ..o 9-47
MKC [Lavel Marker C] . ccoccinroncreennn, 0-43
MKD [Level Marker D] .o §-49
MKV [Marker Value Wavelength/
Fraguency Select] oo 8-50
MOD [Measure Mode] .o i, 9-50
MPT [Sumpling (Measureing) Points]...... §-51
MSL [Memory Select] ..o §-51
OPT [Light Output] i 9-51
PHD [Peak - hold Gate Time] ... 9-52
PRC [Peak — Centerl. i 9-52
PKL [Peak — Level] i 8-582
PKS [Peak Searchi. v eeiaies e 8-53
PWR [Power Monitor! .o 8-54
RCAL [Resclution Calibration] .o g-54
PWRR [Power Monitor Result} ... 8-55
RCL [FD File Becalll..ininicieiens g-55
RES {Rez0lltion] oo 8-56
RLV [Reference Level Scale] v 8.56
SAV [FD File Save] oo . §-87
SMT [SMooth] i e i &-87
SPC [B08CHUMI oo mrvrcrcrer s 8-57
SPN [Span Wavelength] oo 8-58
BRT [Repeat SWeep] .o
S9! [Single SweeD] v, e
SET [Sweep SIoP] oo
STA [Start Wavelengih]
STO {Ston Wavelengthl oo 9-58
TOL [EXT-trigger Delay Time] oo, 960
TDSP IMime & Date Display On/Of] ... 2-80
TER [Title Erase] ... 9-80
TIME [Time Sat] e g-81
TLSA [Measure Mode {Adjust to TLS)} ... 9-81
TLST [Measure Mode (TLS Tracking)] ... 9-62
TMC [TMKR = Center] .l 982
TMK [Trace Marker] ......cconniicininnenns 9-62
TRM [Terminater] i ST 8-83
TSL [Trace Select] .o 9-64
TTLITHE]L oo g-84
VBW [Video Band Width] ..coviiiiinnn 9-65
WCAL [Wavelengih Callbration] ..o 8-65
WDP [Vacuur/Alr Set] cvviiiinin 9-66
WOFS [Wavelength Offset} .., 9-68
WSS [Sefiing Wavelength Start and Stop] ... 9-67
ZMK [Zone Marker] .o g-87
g-1
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Section & Details on Device Messages

9.1 ALIN [Auto Alignment]

E 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.

#M -+ Valueoim

www.valuetronics.com

Header Program Query Response
ALIN ALINn ALIN ? m
MW -« Valueofn
n =0 Specify the alignment position data as the default.
=1: Execute auto alignment to create alignment position data.
= 2. Temminate auto alignment forcibly,

MNormal termination of waveform calibration

2
I

Wavelength calibration is in process.

Wavelength calibration has been interrupted due to an insufficient light level.

I
brorp o @

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)]

B Function
Carries out 2 spectrum analysis using an envelope method.
When the processing is complete, bit  (measurement end bit) of the extended
event status register (ESR2) is setto 1.

Header Program Query Response
ANA ANA ENV, 1 ANA 7 ENV, 1

W Valueofr
ris a cut level. The unif is always dB.
Data range: 0.1<£r<20.0

W [Initial setting value

ris & backed up value.

M Default
r=3(EB)

ANA RMS [Spectrum Analysis (RMS)]

# Function
Carries out a spectrum analysis using an RMS method.
When the processing is complete, bit O (measurement end bit) of the extended |
event status register (ESR2) is setto 1. :
Header Program Query Hesponse
ANA ANA RMS, 1.k ANA 7 RMS, r. k

M e Vaiueofr
ris a slice level. The unit is alwayvs dB.
Datarange: 0.1 €72 30.0

* Value of k
k is a coefficient (k ). Inpur one of the following vaiues
1,2,2353

Details on Device Messages

M [|nitial setting value
r and k are backed up values.

M Default
Cr=0(dB) k=235
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Section 9 Details on Device Messages

ANA ndB [Spectrum Analysis (ndB - Loss)]

® Function
Carries out a spectrum analysis using the ndB-Loss method.
When the processing is camplete, bit 0 {measurement end bit) of the extended
avent status register (ESR2) is serto 1.
Header Program Query Response
ANA ANA NDB,r , ANA 7 NDB, r

B Valueofr

T is an attenwation value. The unit is always 4B,
Datarange: 0.1 212500

M [nitial setting value

r is a backed up value,

M Default
r=20(dB)

ANA THR [Specirum Analysis (Threshold)]

M Function
Carries out 2 spectrum analysis using the thresheld method.
When the processing is complete, bit O (measurement end bit} of the extended
svent status register {ESR2Z) is setio 1,

Header Program Query Response

ANA ANA THR.T ANA Y THR,

M Value ofr

risacut level. The unit is always dB.
Data range: 0.1 £7£30.0

® Initial setling value

r is a backed up value.

# Default
r =20 (dB)
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9.2 ANA [Analysis] ANA ENV [Spectrum Analysis (Envelope)]

ANA SMSR [Spectrum Analysis (SMSR)]

B Function
Carries out an SMSR analysis,
When the processing is complete, bit O {measurement end bit} of the extended
event status register (ESR2) s setto 1.

Header Program Query Response
ANA ANA SMSR,s : ANAY SMSR, s

B Valueofs

-5 = INDPEAK: 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 Initial setting value

s is a backed up vaiue.

B Defauilt
s = 2NDPEAK

ANA PWR [Spectrum Analysis (Spectrum Power)]

M Function

Carries out power integration.

When the processing is complete, bit O (measurement end bit) of the extended
event status register (ESR2) is setto L.

Header Program Query 5 Response
ANA ANA PWR ANA? o PWR

ANA OFF [Spectrum Analysis Off]

B Function

Turns off the analysis mode.

Header Program Quety Response
ANA ANA OFF ANA? OFF

Details on Device Messaqges
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Section 9 Details on Device Messages

9.3 ANAR [Spectrum Analysis Resuit]

W Function
Reads the result of the analysis made with ANA command.
Response data is the resukt of the Jast anaiysis made by executing an AND command.
There are four types of response data formats.
The frequency value can only be used when Option 1C is instatied in the MS9710B.
Header Program Query 4 Response
ANAR None ANAR? | ke, hw :Type |

L hc,hw,n :Typel
An,Al  Typel
lp e 1 Type d

# Response data

* Vame of LC

= Vaiue of hw

» Value of n

e Valueof AR

s Value of Al

+ Value of p

9.6

www.valuetronics.com

Type 11 Envelope, Threshold, RMS
Type 2: ndB - Loss

Type 3: SMSR

Type 4: Spectrum - Power

A ¢ is 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 obtaired 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.

1f analysis is impassible, ~1 is output,

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

A M 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 & value is
outpat down 1o 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 cutput down to the
second decimal place.

If analysis is impossible, -599.99 is cutput.

pis 2 power integration restit obtained through the spectrum power analysis, The
unit is zlways dBm, and a value is output down to the second decimal place.




2.4 AP [Application]

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

W Function
Measures DFB-L.D.
When the processing is complete, bit O (measurement end bit) of the extended
event status register (ESR2Yis setto L

Header 3 Program Query Response

AP AP DFB.s.n AP 7 DFE.s,n

H

M - Valueofs
s =2NDPEAK: Carry out an analysis with respect to the side mode af 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
' i is the value used for ndB-width measurement {wavelength reduced by n dB}.
The unit is dB. Input an integer.
Data range: 1$n 350

W Initial setting value

s and n are backed up values.

M Default
s = ANDPEAK
n =20 (dB)
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Section 8 Details on Device Messages

AP FP [Application (FP - LD)]

® Function
Measures FP-LD.
When the processing is complete, bit 0 {measurement end bit) of the extended
event status register (ESR2}is setto L

Header Program Guery | Response
AP AP FP,n AP ? | FF, n

B 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 unit is dB. Input an integer.
Dararange: 1 <n<30

B initial setting value

nis a backed up value.

M Default
n=20{dB)

AP LED [Application (LED)]

M Function
Measures LED.
When the processing is complete. bit O {measurement end bit) of the extended
event starus register (ESR2)isseto 1 '

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

M e Valueofn
n is the value used for ndB-width measurement (ndRB-down wave width). The

unit is dB. Input an integer.

Data range; 1 €050

» Value of p

p is 2 total power compensation value. The unitis dB. Input a value is input down
to the second decimal place.
Datarange: -10.00<n <+ 1000

M Initial setting value

n and p are backed up values.

M Defauit
' n=73(dB)
p=01(dB)
9-8
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9.4 AP [Application]

AP PMD [Application (PMD])]

8 Function
Measures PMD {Polarization Mode Dispersion). (Auto measurement)
When the processing is complete, bit O {measurement end bit) of the extended
event status register (ESR2)is setto L.
Header Program Query ? Hesponse
AP AP PMD. n AP7 PMD,n,m

#i -+ Valueoin

n is a mode coupling coefficient, Inpus a value down to the second decimal place.
Datarange: 0.01sn<1.00

s Value of m

m indicates a measurement mode.
m= () Auto measurement

= 1: Manual measurement

#® Initial setting value

n, P Is a backed up value,

M Default
n=1
m =0 (Auto}

AP AMP [Application (Optical AMP)]

# Function

Sets/reads the optical AMP measurement mode.

Header Program Query Response
AP AP AMP AP 7 AMP

www.valuetronics.com




Section 9 Details on Device Messages

AP AMP MSL [Application (Optical AMP Memory Select)]

B Funciion
Salects a measurement memory for optical AMP measurement.
Setting/read is enabled only in the optical AMP measurcment mode.
Header Program Query Response
AP AP AMP, MSL s AP 7 AMP MSL AMPMSL.s

M Valueofs

B [nitial setting value

s indicates a measurement memeory.

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.

s =PIN

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

B Funciion

Calibrates the resolution of the spectrum analyzer for optical AMP measurement.

When the calibration is complete, bit 4 (execution complete bitj of the extended

event status register (ESR2) s setto 1.

Setting/read is enabled only in the optical AMP measurement mode.

Header Program Query “ Response
AP AP AMP,CALn AP 7 AMP,CAL | AMP,CAL,m
B Valusofn
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O Program

Make the following setting with n.

n = 0; Specify the current resoiution calibration data as the default.

= 1: Carry out resolution calibration to obtain resalutian calibration data.

O Response

m indicates a resolution calibration state.

m = 0: Resoletion calibration has been terminated normally.

= 1: Resclution calibratior has been interrupted due to an insufficient

light level.

= 2: Resotution calibration has been interrupted due to any other fauit.




9.4 AP [Application]

AP AMP PRM [Application (Optical AMP Parameter}]

N 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 7T AMP.PRM AMP.PEM,
ab.cdefghijk abedefghlik

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

Select an NF calculation mode between NF (S-ASE) and NF (TOTAL).
a =0 NF (5-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 vsing & spectrum division method
= 2. NF measurement made using a polarization nuliification method,
= 3: NF measurement. made using & puise method
=4 WDM measurement

* Vaiue of ¢ [Gauss/Mean]

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

» Value of d [Fiiting span]

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

The unitis nm. Input a value down to the second decimal placs,

Data range: 0.10nm<sd< 160.00 nm

» Value of e [Masked Span]

www.valuetronics.com

Specify a span, which represents the wavelength range (near the signal lght)
where fiiting is carried out to obtain: an ASE level (P ASE), with the signal Hght
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.
Datarange: 0.10nm < d £160.00 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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Section 9 Details on Device Messages

« Value of f [Pin Loss]

Specify the difference berween 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 unit is dB. Input a value down 1o the second decimal place,

Data range: ~i13.00 dB £{£ + 16,00 dB

» Value of g [Pout Loss]

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. Inpui a value down to the second decimal place.
Datartange: —10.00dB < g s+ 10.00dB

» Value of h [NF Cal]

Specify 2 value for calibrating the result of NF calculation.
Input a value down to the third decimal place.
Data range: ¢.100 £ h £ 10.0C0

« Value of i [0.BPFL-Cal]

 Value of j [O.BPF

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
analyzerinseried.

The unit is dB. Input 2 value down to the second decimal place.

Data range: 0.00dB £1£30.00dB

BW] ‘

S$pecify an effective optical filter width (total ASE bandwidth) used for NF {total)
calcuiation,

The unit is always nm. Input & value down to the second decimal place.
Datarange: 0.01 nm £ j £ 89899 om

» Value of k [Pol Loss]

B Defaulf
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M Initial setting value

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 dB <k £ 10,00 dB

a to k are backed up values.

a= 0 (NF {S-ASE)
b= 0 {Spect Div Om)
c= 0 fGauss)
= 3.0 (i)
= 2.0 (nim)
f= (.00 (dB)
g= 0.00 {dB)
= 1.00G0
= 0.00 (4B
j= 3.00 {nm)
k= 0 (dB)



8.4 AP [Application]

AP AMP ASE [Application (Pout — Pase)]

B Function
During the measurement made using a polarizaticn nullificetion method, copies
the specirum temporarily written into the Pout memory 10 the internal memory
Pase as an ASE.
Setting is enabled onlv in the optical AMP measurement mode,

Header Program Query Hesponse

AP AP AMP, ASE

AP WDM [Application (WDM)]

K Function
Sets to WDM Application
The display mode at this time uses the previously hacked-up value.

Header Program ! Query Response
AP AP WDM APYWDM WDM. m
APWDM, SLV. n AP?WDM. SLV WEM, SLV, n
APWDM. MPK AP?WDM, MPK WDM. MPK
APWDM, SNR.d, A%, s | AP?WEM, SNR WDM, SNE, d, A A s
AP WDM, REL. r APTWDM, REL WDM, REL, r
APWDM, TBL, d. AL s | AP?WDM.TBL* WDM, TBL, d, A %, s
*1:

The AP?, WDM, and TBL commands can only be used when Opiien 10
is installed in the MS9710B,

¥ Send Data
» Value of n
Sets splice level at splice level setiing command (SLV)
n =1to 56 [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

e Value of AL
Setting for detection position using wavelength difference at SNR display.
Evaluates SNR of point at AL from peak in direction specified at s.
Ak =0 [nm} or OFF : Auto-detects Dip in specified direction
A} =0t0 +20 [nmj (0.01 step)
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Section 9 Details on Device Messages

« Vatue of r

« Valueof s

M Response Data

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

Sets whether the detected noise value shouid be normalized with the effective

resolution.
s ="ON"
= "OFF"

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 n, §, AA, and 1,

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

| Function

Sets the method for detecting the signal wavelength in the WDM application.

Header

Program Query Response

AP

AP WDM_ PKT, t AP 7WDM, PKT WDM, PRT, t

# Parameters

s Vaiue of t

B Initial setting value

#M Default
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Selects a method for detecting the signal wavelength in the WDM application.

O MAX The wavelengih at the maximum point shall be the signal
- wavelength.

¢ THRESHOLD .. The Threshold analysis central wavelangth shall be the sig-

nal wavelength.

tis a backed up value.

t=MAX




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 f Query k Response

i

AP APWDM, TCL.u |  AP?WDM, TCL WDM, TCL, u

W Valusofu

Sets the cut level for calculating the signal wavelength by using the Threshold
analysis in the WDM application.

oo 01sus300

o 0.1 Step

¥ Initial setting value

1 is a backed up value.

B Default
w=3.0dB

AP OFF [Application Off)

¥ Function

Terminates application measurement.

Header Program Query Response

AP AP OFF AP? OFF

9-18

www.valuetronics.com



Section 9 Details on Device Messages

9.5 APR [Application Result]

® 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 5 Response
APR None APR 7 i SMSR, BWndb, & p, Lp, :Type !

# s, Lsm, MOFS,

STBW, CNTOQFS

FWHM, & m. A p.Lp.  Type?2
MODE, MSPC, POW

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

PKdens, POW

At st A dast, Type &

PKecount

G,NF & sig, Lase, Type 3
| RES

M Response data

Values are tail-zero-suppressad.
Type 1: DFB-LD measurement

¢ Value of SMSH
SMSR indicates 4 side mode suppression ratio
The unit is 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 15 output.

* Value of Ap
Ap indicates 4 main peak wavelength.
The unit is nm. A value is cutput down to the third decimal place.
When analysis is impossible, -1 is output,

s Value of Lp
Lyp indicates a main peak level.
The unit is nm. A value is cutput down to the second decimal place,
Whern analysis is impossible, -999.99 is cutput.
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9.5 APR [Appiication Resuit]

e Value of # sm
A sm indicates a side move wavelength.
The unit is nm. A value is outpur down to the third decimal place.
When analysis is impossible, —1 is output.

* Value of L sm
L smindicates a side mode level.
The upit is dBm. A value is ouwtput down to the second decimal place.
When analysis is impessible. ~999.99 is cutput,

s Value of MOFS

MOFS indicates 2 mode offset (difference in wavelength between the main peak

and side mode),
The unit is nm. A value is output down to the third decimal place.
When analysis is impossibie, ~999.99 is output.

» Value of STBW

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

The unit is always nr, A value is output down to the third decimal place.
When analysis is impessibie, -1 18 output,

e Value of CNTOFS

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

The unit is always nm. A value is cutput down to the third decimal place.
When analysis is impossible, ~999.99 is autput.
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Section 8 Details on Device Messages

Type 2: FP-LD measurement

» Value of FWHM
FWHM indicates the haif-magnitude full width obtained through the RMS analy-
sis (k = 2.35).
The unit is always am. A vaive is output down to the third decimal place.
When analysis is impossible, -1 is outpul,

* Value of Am
% m indicates the center wavelength obtained through the RMS analysis tk =
2.35).
The unit is always nm. A value is output down to the third decimal place.
When analysis is impossible, -1 is cutput.

« Value of Ap
Ap indicates & 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.

s Value of Lp
Lp indicates a main peak level.
The unit is dBm. A value is cutput down to the second decimal place.
When analysis is impossible, =599.99 is output.

* Value of MODE
MODE indicates the number of axis modes used in the ndB-Loss analysis. An
integer is output,

When analysis 1s impossible, ~1 is output.

« Value of MSPC

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 impossibie. -1 is output.

« Value of POW

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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9.5 APR [Application Resulf]

Type 3: LED measurement

s Vaiue of ) fwhm

s VValue of A ndb

* Value of FWHM

* Value of BWndb

s Value of L p

» Value of Lp

* Value of PKdens

« Value of POW

www.valuetronics.com

A fwhm indicates the center wavelength obtained through the RMS analysis (k=
1.35).

The unit is always nm. A vaiue is output down to the third decimal place.
When analysiz 1s impossibie, -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 outpur.

FWHM indicates the half-magninude full width obtained through the RMS analy-
sis (k= 2.33)

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 (ndR).
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 curput down o the third decimal place,
When analysis is impossible, ~! 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, ~80% .99 is output.

PKdens indicates a peak power per mm.
The unit is always dBm. A value is output down 0 the second decimal place,
When analysis is impossibie, -399.99 is autput.

POW indicates a power integration value.
The unit is always dBm. A value is cutput down to the second decimal place.
When analvsis is impossibie, ~599.99 is output.
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Section 9 Details on Device Messages

Type 4: PMD measurement

» Value of At

s Value of A 1st

+ Value of % last

+ Value of PKcount

A tindicates a differential group delay ume.
The unit is always fs. A value is output down to the second decimal place.
When analysis is impossible, -1 is output,

& 1st indicates the first peak wavelength,
The unit is always mn. A vaiue is output down to the fourth decimal place.
When analysis is impossible, -1 {5 output.

X last indicates the last peak wavelength,
The unit is always nm. A value is outpat down o the fourth decimal place.
When analysié is impossible, -1 is output,

PXcount indicaies a number of peaks. A positive integer is output.
When analysis Is impaossible, -1 is ourpat.
Type 5: Optical AMP measurement

Type 5: Optical AMP measurement

s Value of G

= Value of NF

« Value of » 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, -599.99 15 output.

NF indicates a noise figure.
The unit is always dB. A value is outpur down to the second decimal place.
When analysis is impossible, ~599.95 15 output.

A sig indicates a signal light wavelength.
The unit i¢ always om. A value is cutput down to the third decimal place,
When analysis is impossible, -1 is cutput. '

L ase indicates the ASE level per resolation, .
The unit is always dBm. A value is owput down te the second decimal place.
When analysis is impossible, -599.99 is output.

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



APR? MPKC [Application Result (Multi Peak Counter}]

9.5 APR [Application Resulit}

H Function
Reads the number of peaks according 1o the multipeak detection result.
Header Program Query Response
APR None APR ? MPKC MPKC, d

M Response data

www.valuetronics.com

d indicates a number of peaks.
The unit is not used.
Data range: 0 d < 128
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Section 9 Detaiis on Device Messages

APR? WDM [Application Result (WDM)]

.M Function
CQueries WDM Application analysis resuits
Header Program Query Response
APR None APR? nALLLAZ B2
(analysis result link obtained) n, AL LY, 81,450,012, 12,82, d2..

n, Rn, A1, SPL RA 1, L1, RLI. A2,
SP2.RAZ. L2, RLZ..
n, A1, £1, L1, 81, di, SPt, PP A2, £2,
L2, 52.d2, 8P2. SPf2..,

Necne APR? MPKC MPKC, &

None APR? WDM, MPK, m WDM, MPK, &, L

None APR? WDM, SNR, m WDM, SR, A, L. S. d

None APR? WDM, SNR, GAV t

None APRTWDM, REL, m WDM, REL, A, 8P, RA. L,/ RL

Nomne APR? WDM, TBL, m # WDM, TBL, A, £, L, S, d, SP, SPf

*1:
The APRT, WM, TBL, and m commands can only be used when Cp-
don 10 is installed in the MS9710B.
B Send Data
¢ Value of m

m indicares the query peak number,
m=1to 128

® Response

* Value of n
1 is the peak number,
n=0to128

» Value of 2k (11, 22, 23,...)

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

 Value of fk (f1, 12, 13,...)

fk indicates the value of the frequency of peak No. k.

f= xxxxxxx: OQutputs values in fixed THz upits to four decimal places.

* Value of Lk (L1, L2, L3,...}
Lk indicates the level of peak No k.

Lk = xxxkxx in dBm unit to two decimal places.
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9.5 APR [Application Result]

« Value of Sk (31, $2, $3,...)
Sk indicates the SNR of peak No. k.
Sk = xxx.xx in dB units to two decimal places,
The first Spacing §1is 6.

» 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
Rnp indicates the reference peak No.
Rn=11t0 128

» Value of SPk (8P1, SP2, SP3,..)
SPk indicates the spacing of peak No.k,
5Pk = xxx:.xxx in nm units to three decimal places

However, since there is no SP1 spacing data, SPI = 0.

« Value of SPTk(SPf1, SPf2, SP13..)

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

s B2 (R21, 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.
RLE = xxx.1%x in dB units to two decimal places

* Value of &
. indicates the waveledgth of the specified peak
A= xxxx.xx in am o two decimal units
* Value of f
f indicates the value of the frequency of the specified peak.
f=ooxxxx: Queputs values in fixed THz units to two decimal places.
» Value of L
L indicates the lavel of the specified peak.
L = xxotxx i dBim units to two decimal places
* Value of S

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

« Value of SP

+ Value of Spf

e Value of RA

» Value of RL

g-24
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t indicates the gain tilt.

¢ = 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 decimat places

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

R} indicates the relative wavelength of the specified peak.
R = x:0ex. xxx int nm units to three decimial 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 sach of the above returns wavelength {=-1, and Level L =
599,99,



9.8 ATT [Optical Attenuater]

9.6 ARED [Acutual Resolution Data]

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

B Valueofn

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

9.7 ARES [Actual Resolution]

W Function

Determines whether the actual resolution is to be displaved.

Header Program Query Response

ARES ARES s ARES ? §

M Valueofs
5 = ON: Display the actual resolution,
= OFF: Do not display the actual resolution.

M Initial setting value

5 is a backed up value.

M Default
s = OFF

9.8 ATT [Optical Attenuater]

M Function

Turns cn/off the internal optical attenuator,

Header Program J Query Response
ATT ATT s ATT? s

M Valueofs
s = ON: Turns on the optical attenuator.
= OFF: Turns off the optical attennator.
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Section 9 Details on Device Messages

9.9 AUT [Auto Measure]

W Function

Carries out auto measurement. The wavelength and resolution are automatically

set for the incident light spectrum.

When the measurement is complete, bit O (measurement end bit) of the extended

event status register (ESR2} is serio 1.

Header Program Query Response
AUT AUT AUT? n
® Valueofn
n indicates a measurement state. O or 1 is output.
0: Measurement has been completed.
1: Measurement is being carried out.
9.10 AVS [Sweep Average]
® Function
Sets the number of sweep operations for sweep averaging,
Header Program 2 Query Response
AVS AVS 1 1 AVS? n

# Valueofn

M Initial setting value

# Default
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n is a backed up value.

n = OFF

The unit is sumber of times. Input an integer comprising 1 to 3 digits or OFF.
Datarange: 2 € n < 1000, or OFF




9.12 BKL [Back Light]

9,11 AVT [Point Average]

B Function
Sets the number of points for peint averaging.
Header Program Query Response
AVT AVT n AVT? n

B Valueofn

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

® Initial setting value

n is a backed up value.

M Defaull _
n = OFF

9.12 BKL [Back Light]

M Funciion

Sets the time until the backlight tums off.

Header Program Guery Response
BXL BKL n BKL 7 n

M Valueofn

n is the time uatil the backlight is turned off. The unit is always min. Input a
vaiue within the range of 0 10 20.
If O is input, the backlight will not wmed off,

B Initial setting value

n= 10 {min}
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Section 8 Details on Device Messages

9.13 BUZ [Buzzer ON/OFF]

W Function

Turns on or off the buzzer.

Header Program Query Response

BUZ BUZ s BUZ? 5

M Valueois
ON: Turn on the buzzer.
OFF: Turn off the buzzer.

¥ Initial setting value

5 is a backed up value.

Default
5= ON

9.14 CNT [Center Wavelength]

M Function

Sets a center wavelength.

Header Program Query Response
CNT CNT & CNT? A
| Value ofl

The unit is alwavs nm. Input 2 value down to the second decimal piace.
Datz range: 600,00 <1 <1750.00

# Initial setting value
A 15 a backed up value.

8 Default

[¥%]
th

A =1330 {nm)

9-28

www.valuetronics.com



9.17 CSAV [Condition Save]

9.15 CPY [Copy]

M Function
Copies the sereen to the internal printer.
When transfer to the printer is complets, bit 2 (rransfer 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]

B Function

Recalls the condition of the internal backup RAM as the current condition.

Header Program Query Response

CRCL CRCL n None None

H Valueofn

n is the number of the memory whose condition is to be recalled, Input an integer
between 4 and 3.

9.17 CSAV [Condition Save]

® Function

Saves the cusrent condition in the interal backup RAM.

Header Program Query Response
CSAV CSAV n i None None
W Valueofn

n is the number of the memory, 1 to 3, into which the current condition is to be
saved.
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Section 9 Details on Davice Messages

9.18 DATE [Date Set]

W Function
Sets the year, month, and day.
Header Program [ Guery Response
DATE  DATEyymmdd | DATE ? yy.mm,dd

W - Value of yy

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

« Value of mm

nput two digits (01 to 12) of month.

» Value of dd
Input two digits (01 to 31} of day.

9.19 DBA [Memory Data A]

B Function

Outputs binary measurement data equivalent to the pumber of sampling points

from memory A,

The count of data’in memory A is equal to the number of sampling points,

Header Program Query Responsa
DBA None ' DBA? d
{equivalent to the number of
sampling points: binary data)
B Valueofd

See Appendix B, “Binary Data Transfer Format.”

Note:

d indicates measurement data, The data format depends on the scale.

In the 3-dimensicnal or overlapping display mode, the last measurement

data is output.

In the normalize dispiay mode, an ahsolute level is output.
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9.21 DCA [Data Condition Memory A}

9.20 DBB [Memory Data B]

B Function
OCutputs binarv 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
DBR None DBB ? d
(equivalent to the number of
sampling points; binary data)
M Valueofd

d indicates measurement data. The data format depends on the scake,
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 absclute fevel is output.

9.21 DCA [Data Condition Memory A]

M Function
Reads data measurement conditions from memory A.
Header Program Query Response
DbCA None DCA? Al AZn

B e Valueof i1

A indicates & start wavelength. The unit is always nm. A value is output down

to the second decimal place.

* Valueof 1. 2

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

* Value of n
n indicates a sampling peint, 251, 501, 1001, 2001, or 3001,
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g.22 DCB [Data Condition Memory B]

B Function
Reads data measurement conditions from memory B.
Header Program Query l Response
DCR None i DCB ? | A1, A2

W s Valueof il

+ Value of A 2

+ Value of n

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

A 2 indicates a start wavelengeh, The unit s 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]

B Function

Deletes the specified file from the FD.
When file deietion is complate, 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

W - Valueofn
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Input & DOS-recognizable file name comprising eight or fawer characters in ihie
following format:
xxxxxxxx.dat

The file extension “.dat” may be omitted.




9.24 DMA [Memory Data A]

9.24 DMA [Memory Data A]

# Function

Ourpurs ASCH 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
(equivalent to the number of
sampling points)
M Vajueofd
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d indicates measurement data. The data format depends on the scale.
The response data does not have a header, and 275 are zero-suppressed.
O Logseale . d =% xxx.xx (Unit: dBm)

(~120 dBm £ d £ +30 dBm)
O Linear scale ... ¢ = wxoooxE £ xx (Unit: mW)

(0.1000 < Mantissa part = 1.0000, -8 < Exponent < +3)

Note:
In the 3-dimensional or overiapping display mode, the last measurement
data is output.
In the normalize display mode, an absolute level is output.
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9.25 DMB [Memory Data B]

# Function
Ourputs ASCII measurement data equivalent to the number of sampling points
from memory B.
The count of data in memory B is equal to the nurmber of sampling points.

Header Program Query ‘ Response

DMB None DMB? d + Terminator

{equivalent to the number of
sampling points}

W Valueofd

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 .o d =2 x5 (Unit: dBm) -
(~120 dBm < ¢ £ +30 dBm)
 Linear scale ...... d = xx.xxxxE + xx (Unit: mW?}
(G.1000 < Mantissa part $ 1.0000, -8 £ Exponent £ +3)

Note:
In the 3-dimensional or overlapping display mode, the last measurement
data is output.
In the normalize display mode, an abselue level is cutput,
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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 7 s
DMD 3.m.n 3,m.n

W - Valueofs

s = NRM: Specify a normal display mode.

= NRMZ: Specify a normalize display mode.

=0OVL: Specify an overlapping display mode.

=MHL: Specify a max. hold display mode.

-

« Valuesof mandn

=3 Specify a 3-dimensional display mode.

m is a display type of the 3-dimensional display mode. Input 1, 2, 0r 3.

m= 1:Typel
2:Type 2
3:Type 3

n1s 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 4
s = NRM
m, i is a backed up value,

M Default
x = NEM (normal)
mt = | (type), n =43 (angle)

www.valuetronics.com
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9.27 DMK [A Marker]

M Function

Sets the A marker with a wavelength and reads the differences in wavelength and
level between the A marker and the trace marker.

The marker frequency display can only be used when Option 101s instatled in the
MS90710B.

Header Program Query Response
DMK DMK & DMK ? AR AL
Af, Al

B - Valueof &

« Value of Al

» Value of Af

* Value of Al

M Suffix
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A is a wavelength value,

The unit is nm or THz, Input a wavelength down to the fourth decimal piace and
input a frequency down to the fifth decimal place.

Data range; Start wavelength < 3 < Stop wavelength

Al is the difference in wavelength between the A marker and the trace marker.
The unit is ailways nm. A value is output down to the fourth decimal place,

Af is the value of the frequency of AA.

Al is the difference int level betwesn the A marker and the trace marker. The level
difference andthe unit on the specified scale are output.

When the log scale is selected, a value 1s output down to the second decimal
place. When the linear scale is selected, 2 value is output down to the third deci-
mal place,

If analysis is impossible, -1 is output. (Linear scale only}

Al
Logscale: DB
Linear scale: No unit




9.28 DPS [Dip Search]

9.28 DPS [Dip Search]

M Function
Detects a spectrum dip and moves the trace marker there.
When the processing is complete, bit & (measurement end bit} of the extended
event status register (ESR2) is setto 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
DPs DPS s DPS 7 DPS m

M Valueofs

W Valueoim

B [Initial setting value

www.valuetronics.com

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

marker there.

= NEXT: Detecs the dip whose level is the second highest compared with the

current dip, and moves the trace marker there.

=1.AST: 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 sheriest compared

with the current dip, and moves the trace marker there.

= RIGHT: Detacts 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]

B Funclion

Outputs ASCI measurement data equivalent 1o the number of sampling points
from memory A.
The count of data in memory A is equal to the namber of sampling peints.

Header Program Query | Response
PQA ane DOAY I d + Separator
(equivalent o the number of
i sampling points)
B Valueofd

d indicates measurement data. The data format depends on the scale.
The response data dees not have a header, and x's are zero-suppressed.
C Logscale . d =% xxxx Univ dBm

(-120dBm £ d £ +30 dBm)
O Linear scale ... 4 = x.xxsxE = xx (Unit: mW)

(0.1000) < Mantissa part $ 1.0000, -8  Exponent £ +3;

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

9.30 DQB [Memory Data B]

® Function

Outputs ASCIH 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
DOB None DOB ? d + Separator
{equivalent to the number of
sampling points)
W Valueofd
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d indicates measurement data. The data format depends on tae scale.
The response data does not have a header, and x's are zero-suppressed.
O Log scale ... ¢ = xxx.xx (Unit: dBm)
{120 dBm < d < +30 dBm)
O Linearscale ..., d = x.xxxxE * xx (Unit mW)
{0.1000 < Mantissa part £ 1.0000, -8 = Exponent £ 43)

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

In the normalize display mode, an absoluate 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? §
W Valueofs
s indicates a selected dynamic range.
High dynamic range ....ccoovveene HIGH
Normal dynamic range ... NORMAL
# Initial setting value
s is a backed up value.
B Defauit
s = NORMAL
9,32 EMK [Marker Off]
W Function
Deletes all markers
Header Program Guery Response
EMK EMK None Nome

9.33 ERR [Error]

¥ Function

Reads the number of the error occurred during GPIB operation,

Header

Program

Query

Response

ERR

None

ERR 7

n

M Valueofn
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n indicates an error code nurmber, a 3-digit integer.

An error number is set when the ESB bit (bit 3) of the status byte register (STB} is

on and the command error bit (bit 5), exacution error bit {bit 4), or device depen-

dent error bit (hit 3) of the standard event status register (ESR) is on.
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9.34 ESET [Extended Event Status Enable Registeri]

W Function
Sets/reads the extended event status register | enable register.
Header Program Query | Response
ESEI _ ESEl n ESE1 7 5 n

M Valueofn

n is a positive integer, 0 10 253. When n = 0, the register is disabled.

B [nitial setting value
n=0

9.35 ESE2 [Extended Event Status Enable Registier2]

@ Function
Sets/reads the extended event status register 2 enable register.
Header Program Guery Response
ESE2 ESEZ n ESE2? n

W Valueofn

n is & positive integer, 0 to 235, When n = 0, the register is disabled.

¥ Initial setting value
n=0

9.36 ESE3 [Extended Event Status Enable Register3]

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

W Vaiveofn

1 is a positive integer, 0 to 253, Whan n = 0. the register is disabled.

M Initial seiting value

n=0
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8,38 ESR3 [Extended Event Status Register3]

9.37 ESR1 [Extended Event Status Register]

# Function

Reads the extended event status register | information generated by GPIB operation.

Header Program Query e Response

ESR! None ESR1? n

M Valueoin

18 not used, so it is always 0.

9.38 ESRZ [Extended Event Staius Register2]

® Function

Reads the extended event status register 2 information generated by GPIB operation.

Header Program Query Hesponse
ESR2 None ESR27? n

# Valueofn

nis an integer, 0 to 255.

9.39 ESR3 [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 7 n

M Valueofn

nis an integer, ( to 233,
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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 Valueofn

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)1s setro 1.

Header Program Query Hesponse
FMT FMT None None
9.42 FOPT [FD File Option]
® Function
Sets FD file options.
Header Program Query Responss
FOPT FOPT a,b.c FOPT? a b, ¢

W e« Valueofa

= Value of b

¢« Value of ¢
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Specify an additional file to be saved.

a = NONE:
=BMP:
=TXT:
=BMP&TXT:

Specify a file ID.
b = NUMBER:
= NAME:

None (No additional file)
#bimp file output

=exe {text) file output
bimp and text file output

File number input
File name input

Specify an FDD mods. ¢ may be omitted.

¢ =1.44 M:
=12M:
Note:

PC-compatible machine

PCO8 Series (INEC/EPSON)

¢ can be changed by turning off the power and then turing it on,




8.45 ITM [Interval Time]

9.43 GCL [Graph Clear]

M Function

Clears the waveform.

Header

Program

Query

Response

GCL

GCL

None

None

® Function

9.44 HEAD [Header]

Detzrmines whether a header is to be added to the data replied to a query command.

Header Program Query Hesponse
HEAD HEAD s None None
W s Value of
s = ON: Add a header.
= OFF:Do not add a header.
B Initial setting value
s = OFF
9.45 ITM [interval Time]
® Function
Sets a sweep start interval.
Header Program Query Response
IT™ IT™ s IT™ ? 3

W Valueofs

M Initial setting value

B Defauit
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$ is an interval time. Inpaut a unit aad a value (8§ = 0 to 99, or input a value with

its umif fixed at sec. (When the value is greater than 99 sec, it s displayed in min.}

Unif o MIN, SEC

Data range ..o D sec £87 £ 99 min

5 is a backed up value.

§="0 SEC”
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9,46 LCD [Display Color]

W Function

Sets a display color,

Header Program Query 3 Response

LCD LCD porogb LCD 7 ' g b

B - Valueofp
Specify z screen number with one of the following numbers:
p=0 Grid
1 Graph-B
Graph-A
LMkr
1 Mkr
Card
Card Shadow
Zone

oo

Zone Chara,
;. Window
10: Character

SO0 =3 v Ln

« Values ofr, g, and b

Specify levels of three colors (7, red: g, green; b, blug) with integers O 1o 7.
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9.48 LOFS [Level Offset)

9.47 LLV [Linear Scale]

B Function

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

Header Program Query Response
LLV Liv1i LLV? i 1
W Value of |

M Initial setting value

B Default

o

O

When A, B, or A & B is selected by TSL {Trace Select)

}is a scale value. Specify 4 unit and a value, 1 to 4, or specify a value with its
unif fixed at mW.

Unit i W, MW, UW, NW, PW

Data range ........ IPWLIs1W

When A-B or B-A is selected by TSL. (Trace Select) and a normalize display
mode 1s set

113 a scale value. Specify a unit and a value, 1 to 3. The unit may be omitted.

Data range ... IPCT £12200PCT

115 a backed up value,

[= 100 (mW)

9.48 LOFS [Level Offset]

® Function

Sets a leve] offset value.

Inputting a level offset vaiue will move the displayed spectrum the distance

equivaient to the level offset.

Header

Program . Guery Response

LOFS

LOFS n LOFS? n

M Valueofn _
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n indicates a leve] offset value.

The unit is dB. Input a value down to the second decimal place.
Data range: -30.00dB £ n £+ 3000 dB
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9.49 LOG [Log Scale]

¥ Function

Selects a log scale as a level sale and sets a scale value (dB/div),

Header j Program Query Response
LOG LOG 1 LOG? ]
M Value ofi

The unit is dB/div. Input a value down to the first decimal place.
Datarangs:0.1 <1< 100

B Initial setting value

lis a backed up value,

B Default
1 =10 (dR/div)

9.50 LVS [Level Scale]

B Function

Checks whether a log or linear scale is set as a level scale.

Header Program Query Response

LVS None LVS? $

M Value ofs
8 indicates a level sale type.
Log scale .., LOG
Linearscale ... LIN

9.51 MDM [Modulation Mode]

® Function

Sets a modulation measurement mode,

Header Program Guery Response

MDM MDM s MDM ? 5
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© 9.53 MKB [Wavelength Marker B]

M Initial setting value

s is a backed up value.

B Default
s = NORMAL

9.52 MKA [Wavelength Marker A]

M Function
Sets wavelength A with 2 wavelength.
The marker frequency display car only be used when Option 10 is installed in the
MS90710B.
Header Program Query Response
MEKA MKA A MEKA 7 ' A
B Valueof A

The unit is nm or THz. Iaput a wavelength down to the fourth decimal place and
input & frequency down to the fifth decimal place.
Data range: Start wavelength s A < Stop wavelength

M [Initial setting value
A = 600.000 (nm)

9.53 MKB [Wavelength Marker B]

¥ Function
Sets wavelength A with a wavelength.
The marker frequency display can only be used when Option 10 is installed in the
MS90710B.
Header Program Query Response
MKB MKB A MEKEB ? x

W Valueof )

The unit is 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 £ A < Stop wavelength

M [nitial setling value
= 1800.000 (nm)
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9.54 MKC [Level Marker C]

W Function
Sets level marker C with a level.
Header Program Query Response
MKC MKC | MKC? ]
W Value of |
X is a level value including the unit of the trace marker on the set scale,
When the log scale is selected, A is 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 £1< +30 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 £1=+120DB ... Linear scale, normal/max. holdfoverlap, trace A/
B/AB
UPW SIS 2 W Linear scale, normal/max. hold/overlap, trace A/
B/AB
OPCT <1< 240 PCT ... Linear scale, normal/max. hold/overiap, race 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, normatize
W Linear scale, normal/max. hold/overlap, trace A/B/AB
MW Linear scale, normal/max. hold/overlap, trace A/B/AB
LW Linsar scale, normal/max. hold/overiap, trace A/B/AB
NW:  Linear scale, normal/max. hold/overlap, trace A/B/ARB
PW: Linear scale, normal/max. hold/overlap, trace A/B/AB
PCT:  Linear scale, normal/max. hold/overiap, trace A-B/B-A
Linear scale, normalize
8-48
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8.55 MKD [Level Marker D]

9.55 MKD [Leve! Marker D]

B Function

Sets level marker D with a level,

Header Program Query Response
MED MKD 1 ! MKD ? 1
M Value ofl

% 1is a level value including the unit of the trace marker on the set scale.

Wher the log scale is selected, A is & value represented down to the third decimal

place. When the linear scale is selected, it i3 represented by a maximum of seven

digits,

Data range:

-190 DBM < L £ 430 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

-200 DB £A<£+120DB.... Linear scale, normal/max. hold/overiap, trace A/
B/AB

O PW <AL 12W.. Linear scale, normal/max. hold/overlap, trace A/
B/AB '

OFCT % % € 240 PCT ... Linear scaie, normal/max. hold/overlap, trace A-
B/B-A
Linear scale, normalize

B Suffixes
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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.
The marker frequency dispiay can only be used when Option 10 is installed in the
MSSG7108.
Header Program Query Response
MKV MKV s MKV ? 5

B Value ofs

M Initial setting value

B Default

s =WL, Wavelength
= FREQ: Frequency

s is 2 backed up value.

s = WL

9.57 MOD [Measure Mode]

M Function
Qutputs a number indicating a measurement mode.
Header Program Query Response
MOD None MOD 7 n
B Valueofn
n is output with a number, 0 to 3, indicating the following:
0 A spectrum is not being measured.
11 A spectrum is being measured (single sweep).
2: A spectrum 15 being measured (repeat sweep).
3: Power monitor ‘
§-50
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9.60 QOPT [Light Output]

9.58 MPT [Sampling (Measureing) Points]

® Function

Sets a number of sampling points.

Header | Program |

Query

Response

MPT MPT n

MPT ?

I

M Valueofn

B [nitial setting value

1 1s a backed up value.

® Default
n =501 {points)

9.59 MSL [Memory Select]

M Function

Selects memory A or B for saving measurement data.

The unit is number of points. Input one of the following values:
51,101, 251, 501, 1001, 2001, 5001

Header Program

Query

Hesponse

MSL MSL s

MSL?

)

MW Valueofs

s = A: Select memory A.
= B: Sefect memory B.

W Initial setting value

s = A {memory A}

9.60 OPT [Light Quiput]

M Function

Turas on/off the light ourput from the internal light source (optional white light

source or reference light source).

Header Program Query Response
OPT OPT s OPT 7 8
W Value of n
s = ON: Turn on the light output.
= OFF: Turn off the light output.
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9.61 PHD [Peak - hold Gate Time]

M Function
Sets a gate time for peak-hold measurement.
Header i Program Query Response
PHD PHD n PHD ? n

B Valueofn
The unit is always ms. Input an integer comprising | to 5 digits.
Datarange: 1 £ 6 < 50000

M Initial setting value

11 is a backad up value,

B Default

9.62 PKC [Peak — Center]

M Function

Sets the spectrum peak wavelength as a center wavelength,

Header Program i . Guery 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 PXi. None None
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9.64 PKS [Peak Search]

0.64 PKS [Peak Search]

® Function

Detacts the spectrum peak and moves the trate marker there,

When the processing is complete, bit O (measurement end bith of the extended

event status register (ESR2) is setto 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 7 m
W 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! Dretacts the peak whose level is the second lowest compared
with the current peak, and moves the trace marker there,

=1EFT: Detects the peak whose waveiength is the second shortest
compared with the current peak, and moves the trace marker
there.

= RIGHT: Detects the peak whose wavelengih is the second longest com-

W Valueofm

B Initial setting value

www.valuetronics.com

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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8.65 PWR [Power Monitor]

M Function
Sets paramieters 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 (ESR2Yissetto 1.
To go to the spectrum measurement mode, execute an SPC command,

Header Program Query Response
PWR PWR % PWR 7 s
M Valueofl

% is a wavelength range. The unit is nm. Input one of the following values:
632.8, 850.0, 1300.0, 1550.0° '
If the digits below the decimal point are Os, they may be omitted.

B Initial setiing vailue

A 15 2 backed up value.

B Default
h=1550.0

9.66 RCAL [Resolution Calibration]

B Function
Calibrazes the value of the effective resolution.
Header Program Query : Response
RCAL RCAL n RCAL 7 [ m

M Valueofn

[

n =0: Initalizes the corrected vatue of the resolution.
1: Executes calibration of the resolution 1o calcnlate the corrected value of

the resolution,

M Valueofim

The corrected value of the resolution is the inftial value (= 1).

2
I

1l
Rl S S =

Calibration of the resolution ended normally,
Calibration of the resolution i5 being execured.

Calibration of the resolution ended abnormally.
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9.68 HCL [FD File Recall]

9.67 PWRR [Power Monitor Result]

M Funclion

Reads the result of measurement made using a power monitor.

Header Program Query Response

PWER Noene i PWRR 7 p

BN Response

* Value of p

p is & measured power value.
The unit is dBm. A value is cutput down to the second decimal place.

Data is tail-zerc-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)issetto 1.

Header Program Query Response

RCL i RCL n None None

® 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.
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9.69 RES [Resolution]

# Function

Sets measurement resoiution.

Header Program Query Response

RES RES n RES? n

B Valueofn
n indicates measurement resolution. The unit is always nm. Input one of the -
following values:
1.0,05,02, 0.1, 007

M Initial setting value

nis a backed up value.

B Default

n= 10 (nm)

9.70 RLV [Reference Level Scale]

B Function

Sets z reference level when setting a log scale.

Header Program Query Respanse
RLV RLV 1 RLYV ? 1
W Value of|

Input a value down to the first decimal place.
 When A, B, or A & B is selectad by TSL (Trace Select)
The unit is dBm,
Data range: ~90.0 <1 5 +30.0
O When A-B or B-A is selected by TSL {Trace Select) and a normalize display
mode i3 set
The unit is dBm.
Data range: ~100.0 £1 £ 1000

M Initial seiting value

! is a backed up value.

M Default
= +20 (dBm)
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8.73 SPC [Spectrum]

9.71 SAV [FD File Save]

® Function
Saves measurement data in the specified file on the FD.
When file saving is complete, bit 2 {transfer end bit} of the extended event status
 register (ESR2) is setio 1.
Header Program Query Response
SAV SAV n None None

B e+ Valueoin

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 HResponse

SMT SMT n SMT ? n

W Valueofn
The unit is number of points. Input one of the following values or OFF:
3,5 7.6, 11, 0or OFF

M Initial setting value

i is a backed up value.

M Default
n = OFF

9.73 SPC [Spectrum]

M Function

Goes to the spectrum measurement mode,

Header Program Query Hesponse
SPC SPC _ None None
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9.74 SPN [Span Wavelength]

# Function
Sets a span wavelength,
Header Program Query E Response
SEN SPN A SPN 7 i A
M Valueofi

B Default

B Initial setting value

"The unit is always nm. Input 2 value down to the first decimal place,
Datarange: A=0,025 4212000

A is a backed up value.

X =500 (nm)}

9.75 SRT [Repeat Sweep]

W Function

Starts repeat swesp.

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} issetto 1.
Header Program Query Response
58I S8 None None
9-58
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9.79 STO [Stop Wavelength]

9,77 SST [Sweep Stop]

M Function
Stops sweep.
Header Program Query | Response
S5T SST None ! None

9,78 STA [Start Wavelengtih]

® Function
Sets a start wavelength,
Header Program ' Query Response
STA STA A STA? A

M Value of A
The unit is always nm. Input 2 value down to the first decimal place.
Data range: 600.0< 3 £ 17500

M |nitial setting value

A is a backed up value.

B Default
x= 1100 (nm)

9.79 STO [Stop Wavelength]

® Function
Sets a stop waveleagth.
Header Program Query Response
3TO STO A STO? A

W Value of i

The unit ts always nm. Input a value down to the first decimal place.
Data range:600.0 £ A < 1800.0

W Initial setting value

A is a backed up value.

M Default
A %= 1600 (nm)
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9.80 TDL [EXT-trigger Delay Time]

@ Function

Sers a trigger delay used for EXT trigeer measurement.

Header Program Query ‘{ Response

TDL TDL n TDL ? ; n

M Valueofn
The unit is always m s. Input a value with an integer comprising 1 to 7 digits.
Data range: § £ n < 3000000

B Initial setting value

n is a backed up value.

M Defauit

9.81 TDSP [Time & Date Display On/Off]

R Function

Turns on/off the timer dispiay.

Header ; Program | Query Response

TDSP TDSP s | TDSP ? s

M -« Valueofs
S indicates whether the timer display is on or off.
s = ON: Tum on the timer display.
= OFF: Turn off the timer display.

9.82 TER [Title Erase]

B Function _
Clears all title characters.
tHieader Program Query Response
TER TER None None
9-60
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9.84 TLSA [Measure Mode (Adjust to TL8)]

9.83 TIME [Time Set]

¥ Function

Sers hours and minutes.

Header Program | Query Response

TIME TIME bh.mi E TIME 7 kh.mi

M ¢ Value of hh

s Value of mi

Input hours with two digits (00 to 23).

4

Input minutes with two digis (00 to 539

9.84 TLSA [Measure Mode (Adjust to TLS)]

@ Function

Calibrates wavelength of optical spectrum for TLS Tracking measurement

Setting/Reading are only possible in the TLS Tracking measurement mode.

Header Program Query Hesponse

TLSA TLSA n TLSA Y m

M Valuesoinandm

n indicates the following conditions.

n =
=]

TLS wavelength calibration forcibly quit
Executing TLS wavelength calibration and finding TLS wavelength
calibration data

i indicates the following conditions.

m=0
= 1
& 2
=3

www.valuetronics.com

TLS wavelength calibration ended normally

Calibrating TLS wavelength

TLS wavelength calibration suspended due to abnormality
Not calibrated
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9.85 TLST [Measure Mode (TLS Tracking)]

®m Function
Sets/Reads TLS Tracking measurement moede
Header Program Query j Response
TLST TLST s TLST ? i 5

M Valueofs
s indicates the following cenditions
5 =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

9.86 TMC [TMKR — Center]

B Function
Sets a trace marker wavelength as the center wavelength.
Header § Program Query Response
TMC | TMC | None Nore

9.87 TMK [Trace Marker]

B Function
. Sets the trace marker with a wavelength,
The marker frequency display can only be used when Option 10 i3 installed in the
MS50710B.
Header Program Query Response
T™MK TMK A TME ? A

B - Valueof)
A is a wavelength vaiue.
he unit is 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 wavelensth < A < Stop wavelength

¢ Value of |

tindicates a level value including the unif of the trace marker or the set scale.
If it is impossible 10 calculate I on the linear scale, =1 is output.
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9.88 TRM [Terminater]

M Suffixes
DBM: Log scale, normalfmax. 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/meax. 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]

W Function
Switches between terminators when the MS97108 is used as 2 talker
(data is sent from the MS9710B).

Header Program Query Response

TRM | TRM n TRM 7 n

M Valueofn
n=0 LF”*EO!
=1: CR-LF~EBEOI

M Initial seiting 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 TSL7? s

M Valueofs
s = Ar  Select trace mode A.
=B . Select trace mode B.
= AB: Select trace mode A & B.
= A-B:Select trace mode A-B.
= B-A:Select trace mode B-A.

W [Initial setting value
s= A (trace A)

9.0 TTL [Title]

B Function

Writes/reads s title,
Header g Program CQuery Response
TTL TTL s TTL? $

B Valueofs
s 18 a title character string enclosed in single quotation marks {* °).

A title character string can be comprised of 30 or fewer characters.
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9.92 WCAL [Wavelength Calibration]

8.81 VBW [Video Band Width]

M Function
Sets a video bandwidth,
Header Program Queary Response
VBW VBW s VBW ? 5

B Valueofs
$isa VBW value. Input one of the following integers including the unit (always Hz):
I MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz, or 10 Hz

M Initial setting value

% is a backed up value.

B Default

s=1kHz

8.92 WCAL [Wavelength Calibration]

B Function
Carries out wavelength calibration using an external or reference light source to
create wavelength calibration dara.
When wavelength calibration is complete, bit 4 (execution complete hit) of the
extended event status register (ESR2) is set to 1.

Header Program Query Response

WCAL WCAL n WCAL 7 m

B - Valueofn
Use the default value as the wavelength calibration data.
Carries out wavelength calibration using an external light source to cre-

i

=}
I
el =

ate wavelength calibration data,

1f
I3

Carries out wavelength calibration using a reference light source to cre-
ate wavelength calibration data,
=3 Terminate wavelength calibration forcibly.

s Value of m
m=0:  Waveform calibration has been terminated normally.
=1:  Waveform calibration is being carried out,
=21 Waveform calibration has been interrupted due 10 an insufficient light
level,

31 Waveform calibration has been interrupted due to any other fault,
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Section 9 Detaiis on Device Messages

9.93 WDP [Vacuum/Air Set]

¥ Function

Sets the wavelength display mode to “in Vacuum” or “in Air.”

Header Program Query Response
WwDP WDP s WDP 7 s
M Valueofs
3 = VACUUM: in Vacuum
= AlR: in Air
W Initial setting value
5 is & backed up value.
M Defauit
5= AR
9.94 WOFS [Wavelength Offset]
# Function
Sets a wavelength offset value.
Header Program Query Response
WOFS WOFS n WOFES ? n

B VYalueofn

n is a waveform offset valus.

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

Data range: ~1.00 nm £ 1.00 am
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8.96 ZMK [Zone Marker]

9.95 WSS [Setti

ng Wavelength Start and Stop]

B Function
Sets the start wavelength and the stop wavelength at the same time.
Header Program Query Hesponse
WSS WSS Al1.A2 WSS ? AL A2

W - Value of A1

* Value of 12

The Value to be set as the start wavelength, which is in nm units and may be setto
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
ZME ZMEK WL, hc.hs ZME T WL WL, Ac, As

M - Valueoflic

* Value of A s

M Initial setting value

www.valuetronics.com

% ¢ 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 € A ¢ < 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 shouid not exceed the range between the siart wavelength and the

stop wavelength.

A ¢ = Center wavealengih
X s = Span wavelength
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Section 9@ Details on Device Messages

ZMK SPN [Zone Marker — Span]

M Function
Sets the center wavelength and span of zone markess,
Header Program Query Response
ZMK ZMK 8PN None None

ZMK ZOOWM [Zone Marker — Zoom In/Out]

M Function

Zoomms in or out zone markers.

Header Program Query Response

ZMK ZMK ZOOM., s i ZMK 7 ZOOM ZOOM, 5

B Valueofs
5 = IN: Zoom in zone markers.
= QUT: Zoom out zone markers.

@ [nitial setting value
s =0QUT

ZMK ERS [Zone Marker Erase]

M Function

- Erases zone markers.

Header Program | Query Response

TMK 7MK ERS None Naone

9-68,
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Section 10 Program Examples

10.1 Precautions on Creating a Program

Precautions on creating a remote control program are as {oliows.

Neo.

Precaution

Description

Be sure to initialize devices.

Devices may be in various states after they have been operated by their
own operater panels and other programs. In many cases, these states may
not be proper at the start of use, Therefore. these devices must be initial-
ized so that they can be used under certain conditions.

{a) 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) is required.

Set devices in the RWLS
{Remote With Lockout State}.

If devices are set in a simple remote state, they will enter the local state
when the LOCAL key is pressed. If a pane! key is pressed with the device
in the local state, the device cannot carry out agtomatic measurement prop-
erly and therefore the measurement data becomes inaccurate.

Execute an LL.O@ statemnent to lock out devices 1 prevent devices from
returning to the local state,

Immediately after sending a

query, do not send any
device-related command oth-

er than READ@

If 2 command other than 2 READ@ statement is sent to the controller
hefore reading the query result, the output message is cleared at reception
of MLA and therefore the response message disappears. Besureto wrile a
READ® statement directly after the query.

Avoid exception handling in
the protocol.

Expected exceptions must be handled in the exception handling section in
the program so that execution does not stop due o erors.

heck interface functions
(subset) of individual devices

(GPIB).

1f a created program is executed for a device that does not have a subser,
processing will not proceed. Be sure fo check subsets of devices. Also
check the devices conform to IEEE 488.2.

Prevent buffer overflow
(RS-232C).

The RS-232C interface of the MS9710B has a 256-byte data area as an
internal receive buffer. However, overflow may occur depending on the
sracassing type. To prevent errors from occurring dus to averflow, do not
send a lazge volume of data (contro] 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 leve] through spectrum

measurement,

80 WRITE €108:"S8/"

100 DO

110 WRITE @108: "ESR27"

120 READ @1t08:ESR2

130 EXIT IF BIT{1, EBR2) = 1 sweep end
140 LOCP

180 WRITE @108 “PKS"

160 DO

170 WRITE @108 : "ESR2?”

180 READ @108:ESR2

180 EXIT IF BIT {0, ESR2) =1! Peak search end
200 LOCP

210 WRITE @108 "TMK?"
220 READ @108:WAVES, LEVELS
230 PRINT “Peak wave length 7! WAVES: "nm"

240 PRINT *Psak level " LEVELS
Line 90: Start sweep.

Lines 100 to 140: Wait for the end of sweep.

Line 130: Search for a peak.

Lings 160 to 120 Wait for the end of peak search.
Lines 210 to 220: Irput 2 peak value.

Lines 230 to 240; Print the result.

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 monitering the extended event register. How-
ever, when a GPIB interface bus is used, an SRQ tnterrupt can be used. When it is used, the bits corresponding

to the service request enable register and extended event status register must be set in advance using the *SRE
and ESEZ commands, respectivaly,

0
2
.
£
o
>
w
£
©
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o
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Section 10 Program Examples

{2} Obtaining a side mode ratio

Shown below is an example of a program that obtains a spectrurm waveform side mode ratic. In this example,
the second peak existing on the left of the peak (sherter wavelength side] is subjected 1o the analysis.

g0 WRITE @108: "ANA SMBR 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 "« cant analysis s
190 ELSE

200 PRINT “wave diff =" WAVE : “nm”

210 PRINT “evel diff =" LEVEL : "dB"

220 END IF

Line 90: Carry out side mode analysis,
Lines 100 w0 14C: Wait for the end of analysis,
Lines 1500 16G: Input the analysis result,
Lines 170 to 210: Prine the result.

After execution of analysis, the end of the analysis is waited and the result is input. The result is printed to
aliow the operator to check whether the second peak exists and whether a normal analysis value is obtained.
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{3) Obtaining a power value

Shown below is ap gxample of a program that carries out power monitor measurement o obiain the power
value of a specific wavelength.

90 WRITE @108 "PWR 632.97

100 DO

110 WRITE @108 :"ESR2?"

120 READ @108 ESR2

130 £XIT IF BIT(3, ESR2} = 1! power menitor READY
140 LOOP

180 WRITE @108 : “PWRHK?”
160 READ @108 POWER
170 PRINT "power” ; POWER ; "dBm”

Line 90C: Start power monitor measurement.

Lines 100 to 140: Wait for power monitor measurement to be ready.
Lines 130 to 160: input a power value.

Line 170 . Print the measurement result.

When carrying out power monitor measurement, it is necessary 1o
enter the power monitor mode and wait for a normal measurerment result to be obtained. Therefore, lines 100
to 140 are used to check mode switching.

Program Examples
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{(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 converied to numeric data with DMA? contrasied with DBA7T,

70 DIM DT (500), D 0 {(i500), D 1{1001), D (800}
80 DIM L§+10
g0 1
100 WRITE @108:"DMA Y
110 FOR i=0 TO 500
120 READ @108 :FDT(H)
130 NEXT !
140 |
150 WRITE @108:°LvE ¥
160 READ @108:1%
170 PRINT “LEVEL S8CALE =":L§
180 IF L$="L0G" THEN

180 WRITE @108 "DBA?’

200 MAT READ @108 USING "WH": DO

210 !

220 FOR {=0 TO 500

230 LET D{i1}=DO0O{i)/100

240 NEXT |

250 !

260 ELSE

270 WRITE @108: "DBAY®

280 MAT READ @108 USING “WH":D 1

290 !

300 FOR 1=0 TQ 500

31C LET D{1)=D1 (251 )10000:10°D 1 (2% }

320 NEXT ! '

3380 !

340  END IF

Lines 70 to 80 Define arrays and character strings.

Lines 100 0 130: Read data (ASCN data) wi'zh a DMA? command.

Lines 150 to 180 Check the current level scale.

Lines 180 1o 200 Read binary data when s log scale is selected.

Lines 220 to 240: Convert binary data to numeric data when a log scale {8 selectad.

Eines 270 wo 280 Kead binary data when a linear scale is selected.

Lines 3C0 to 320 Convert binary data to numeric data when a linear scale is selectad.
10-6
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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 i3 selected, 1-point measurement data is represented by two bytes. When the linear scale is

sclected, I-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 301 points varies with the data value as follows:

DBA?
DMA? DQA? . Read +
Read Conversion .
Conversion
Log data 75080 173 5 7 1.2
Linear data 801085 2.0 2.3 1 3.2

www.valuetronics.com
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() Examining details on errors

When there is information {error cccurrence, processing ead, etc.) that a device (MS9710B) 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 o the
controller to force the controller to check the status byte and a method by which the coniroller is expected to
check the staws byte voluntarily.

Let’s take a lcok at the former method.

Shown below is an example of a program that consists of a main processing block (lines 70 to 430) and an
interrupt block (lines 500 te 820). Assume that the Interrupt processing biock is a task that is activated when
an SRQ interrupt event occurs.

70 PROCESS EVENT SRQ"@01, 02"
80 START GPIB
80 CONNECT EVENT 8RQ
100 ENABLE #HANDLER READERR
110 |
120 WRITE @108 :"=CLE"
30 WRITE @108 :"+=8RE 40"! SetESB, ERROR bitto 5TB
140 WRITE @108 :"+ESE 607! Set QERR, DDE, EXE, CERR bit to SESER
150 WRITE @108 °ESES 17

160 !

170 ENABLE TIMEOUT 3

180 ! '

180 1

200 1

400 HANDLER READERR

410 PRINT “s#= Query read error #=="

420 CONTINUE

430 END HANDLER

440 !

450 END

500 mmsmEs

510 PARACT GPIB URGENCY 80

520 GPINT : WAIT EVENT SRQ

530 WRITE @108 "«STB?"

540 READ @108:8TB

850 iF BIT (3,58TB) =1 THEN

580 PRINT “rsx RES Uncal s#="

£70 END IF

880 IF BIT (5 8TB)=1 THEN

5390 WRITE @108 "=ESR?" !

800 READ ©108:ESR

£10 IF BiT (2, ESR)=1 THEN

820 PRINT “ws Query error ="
10-8
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630 END IF

540 IF BIT (3, ESR) =1 THEN

850 PRINT "«=+ DDE error ==x"
860 WRITE @108 “ERR?

870 READ @108:ERR 3

£80 PRINT “Error code =", ERR §
880 END IF

700 IF BIT {4, ESR)=1 THEN

710 PRINT %= EXE error ="
720 WRITE @108 :"ERR?”

730 READ @108:FERR S

740 PRINT “Etror ¢ode =":ERR$
750 END IF

780 IF BIT (5, ESR) =1 THEN

770 PRINT "sx= Command efror s=="
780 END IF

790 END IF

800 WRITE @108 "+CLS"

810 GO TO GPINT

820 END PARACT
Lines 70 to 90

Line 100;
Lines 12010 1530:

Line 170

Lines 180 1o 200:
Lines 400 to 430

Lines 300 to 820

www.valuetronics.com

Define SRQ and start the interrupt processing block “GFIB.”

Declare the error handler “READERR.”

Clear and set enable registers. (For more details, see Section 7.)

Enabie event statué {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 oceurs when a command grror, EXE error, DDE
error, guery error, or RES_Uncal error occurs.

Set the READ command time-cut time 1o 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 errer 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 330 and later is per-
formed. The status byte and event status byte are read to check the error, and the
check result {s printed.

When a DDE or EXE error occurs, the error code is checked and printed.
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This section expiains the measuring instrument drivers (MX9T1002G/8) used o
contrel the MS9710B remotely under LabVIEW.

{.abVIEW measuring instrument drivers are moduies 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 MSS710B remotely with-

out remembering control comunands.
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/]

{(Windows version).
For how to use LabVIEW, see the LabBIEW User's Guide,

About LabVIEW i i 112
11,1 INStEIAHON e, 112
11.2 Program Examples i, 11-3
11,3 List of Measuring Instrument Drivers ... 11-5
11.4 Description of Measuring Instrument Driver
FURCHONS 1ot 11-9
11.4.1 Common parameters. ..ot 11-9
11.4.2 Description of functions ... 11-10

LabVIEW is a trademark of U.S. Nationat Instruments Corporation,
Windows is a trademark of U.S. Microsoft Corporation.
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Section 11 LabVIEW Measuring Instrument

About LabVIEW

LabVIEW is a graphica! program language suitable for controlling measuring
instruments and saving and analyzing data,

LzhVIEW allows you to create a program as if you drew a circuit diagram, so you
can easily get used to use it cornpared with text-based program languages. The
execurion 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.

11.1 Installation

11-2
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The floppy disk (MX971002G/S) that come standard with the M59710A store the
following files.

MS9710ACEXE (GPIB driver)
MS9710AS.EXE (R8-232C driver)

These files are self-melting-type compressed files. Copy the file storing the driv-
ers you want 1o use to an appropriate directory, then melt the file.

instailation example

(1} OnX¥LABVIEW (X is the drive on which LabVIEW is installed), create a
directory “MS9710A.LIB.”

(2) Copy the file (MSST10A.BXE 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

XELABVIEWYMSO710A LIBYMS9710AG.EXE (CPIB driver)
or
X¥LABVIEWYMSS710A LIBYMSO710AS EXE (RS-232C driver)

Then, press the OK buiton.
The following V1 library files storing measuring instrument drivers wiii be
created in the directory MS9710ALIB:

MS97I0AGLLE {GPIB)
MS9710ASLLB {RS-232C)

(4} After making sure the above library file has been created. delete
MS9710AG.EXE {or MSS710AS EXE).



11.2 Program Examples

11.2 Program Examples

This section gives examples of programs created using the measuring instrument
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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 MS9710B, see Section 2, “How to Con-
rect.” For this program, set the GPIB address to 8.

Here, we will use five drivers listed below.

The GPIB driver is in the VI library “MS9710AG.LLE.”

(The RS-232C driver is in the V1 library “MS9710AS.LLB.” To perform RS-
232C control, create a similar program using this driver.)

(1)

MS9710A Initialize

MS9710A. Close

MS9710A Sweep Start

MS9710A Peak/Dip;Peak/DipSearch(1)
MS9710A Error Message

Arranging drivers in the block diagram

Arrange MS9710A Initialize and MS9710A Close Vis.
MS9710A Initialize and MS9710A Close VIs are used to start or terminate
communication with the MS9710B.

Arrange driver Vs 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 & message.

11-3
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{2} Arranging controllers and displays

Double-clicking on the MS971CA 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,

(3) Connecting displays, conirollers, and icons

Connect driver terminals with wires as shown below

""‘(J: (F;‘

Yavelength (ne

(4 Executing the program

After completion of sweep, carry out peak search to output the trace marker
values to the dispiay on the front panel.

11-4
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11.3 List of Measuring Instrument Drivers

The measuring instrument driver file name is assigned as follows:

MSO710A D (card name):(function key name).vi’

or

MS9710A (name corresponding to panel key or function}.vi

(For he GPIB driver I}, 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 JAfr/Vacoum Switch between wavelength display modes {in Air/in Vacuum).
Wavelength :Mkr Value WL/Freg Switch between marker waveleagth/frequency display modes.

{Can only be used when Option 10 instalied)

Level Setting

Card name :Function key name Function
LevelScale ;Log/linear Set a log/linear scale.

LeveiScale ‘REF Level Set a reference level.

LevezlScale ;: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 JActual Resolution Switches between actual resolution display modes.
Res/BW/Avg ;Average Set Point/Sweep Average or Smooth,

Peak and Dip Detection

Card name ;Function key name Function
Peak/Dip ;Peak/DipSearchi{l) Detect a peak/dip whose level is highast.
Pealk/Dip ;Peak/DipSearchi?) Detect a peak/dip whose level is the second lowest/highest or a

peak/dip whose wavelength is the second shortest/longest,
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Waveform Analysis

Card name :Function key name Function
Analysis :Threshold Threshold

Analysis :ndB-ELoss ndB-Loss

Analysis :SMSR Side mode suppression ratio
Analysis :Envelope Envelop

Analysis JRMS RMS

Analysis iSpectrum Power Power integration

Anaiysis yAnalysis Off Analysis mode end

Memory and Trace Satting

Card name ;Eunction key name

Function

Trace iSet 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 nams Functien
Graph :Graph Clear Clear a graph
Craph :Set Display Mode Switch between normal, overlap, max. hold, normalize, and

3-dirnensional display modes.

Applicable measurement functions

Card name ;Function key name Function
Appli :DFB-LD Test Evaluate DFB-LD.
Appli ;FP-LD Test Evaluare FP-LD,
Appli LED Test Evaluate LED,
Appli PMD Test Evaluate PMD.
Appli iMulil Peak Detect muliipie peaks, (WDM Analysis)
Appli ;Opt.Amp Mode Evaluate the optical amplifier,
Appli :Opt.Amp Result Evaluare the optical amplifier (outpus the messurement resuit),
Appli JOpt.Amp-Parameter Evaluate the optical amplifier (set parameters),
Appii ;Opt. Amp-Pin/Pout Evaluate the optical amplifier (switches between signal light types
(Pin/Pous).
Appli ;Opt. Amp-Pout to ase Evatuate the optical amplifier (copy Pout data to the Pase
mMemory) '
Appli ;O0pt. Amp-Res.Cai Evaluate the optical amplifier (calibrate resolution).
' Continued
11-6
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Function

Analize WDM(Parameter setting)

Analize WDM{Measurement result output)

Card name :Function key name
Appli SWDM

Appli JWDM Result

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 ‘Peak Hold

Peak-hold measurement

MeasurMode ;Ext. Trigger

External synchronization measurement

MeasurMode ;TLS Tracking

Tracking measurement

MeasurMode sAdjust 1o TLS

Calibration with tunable laser source

MeasurMode :Power Monitor

Power monitor measurement

MeasurMode ;Mesasure 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 ;W1 Calibration Calibrate a wavelength or initialize calibration data.
Cal ;Auto Alignment Aligns the optical axis automatically.

Measurement Condition Saving, Recalling, and Initialization

Card name :Funetion key name

Function

Condition :Save / Recall

Save, recall, or initialize measurement conditions.

Other Functions

Function

Set the backlight-off time.

Card name ;Function key name
Others ;Back Light
Others ;Buzzer On /7 Off

Set the buzzer to ON/ QFF

www.valuetronics.com
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Drivers for Front Panel Keys

Name corresponding to panst key or function

Function

Light Qutput Off/On

Turn on/off the optional light source.

aak fo 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

Copv/feed to the internal printer.

Markers

Card name Function key name Function
Marker W1 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 Funetion
ZoneMarker ;Set / Erase Set/erase zone markers.

ZoneMarker ;Zone to Span Set the center and span of zone markers,
ZoneMarker ;Zoom Out/in Zoom infout the zone markers.

Memory Data Read

Name corresponding io panel key or function

Function

Read Memory Data

Read memory data.

Initialization, Error Messages, etc.

Mame corresponding io panal key or function

Function

Initialize

Start communication.

Close

Terminate communication {for GPIB only}

Error Message

Disnlay error messages.

Error Message Japanese

Display error messages (Japanese).

Reser

Rest the MS%710B.
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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 Gutput parameter

Warker/D {C:False) —mmn ;
instr handle in ——gsg7——— instr handle out

Level{not set:-999.99) .7 oy - Love]
Suffix(dBai0) — 1" L Suffix
grror in {no error) = twmarror out

KS9710R Marker iyl Marker.wi

11.4,1 Common parameters
This section explains most of the input/cutput parameters used with measuring instrurnent drivers,

instr handle in

instr handle out
“insir handie” is generated by “initialize.vi.” Tt 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” terminais, 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 1o the “error in” terminal, the
V1 performs nor processing and outputs the “error in” value through the “error
out” terminal. When information indicating that no error has occurred is input o
the “error in” terminal, VI performs the specified processing and outputs the post-
pracassing error state through the “error out” terminal. Thus, errors can be
checked. Connecting “error in” and “errer out” terminals of Vls, one after an-
other, with wires and using an MS9710A Errcr Message VI at the end of the
diagram allow an error location, error codg, 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 cutpul. For processing requinng 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 foﬂh, see the help window.
¢} following an input parameter indicates an initial value (default).
The file name of the RS-232C is “MSG7I0AS..”.

MSg710

MS8710A Close
close

This driver terminates communication with the device,
Execute it at the end of the grogram,
This driver is not included in the RS-232C library.
MS9710A Error Message MS8710
MS8710A Error Message Japanese ErrMis

Executing this V] after executing a measuring instrument driver wiil display an error location, error code, and error
message if any error has occurred.
If the error is an MS9710B-specific error, the value “MS9710B error code + 5000” is output.

For details on MS97108B 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 msgi 1) eereeee Select an error message display dialog type.

Quiput parameters:

STALUS 1uvserocreescsssrrerssermmesearassisnsions Indicates an ervor message.
COUR orrrreerresrreriressessassssesenvasensnnss EITOT COGE

BTFOF MESSEZE 1veusmeerermesssiemnsnnsenss BATO lOCALION

14-10
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MS9710

MSO9710A Initialize

initial

This driver imitializes the device and generates “instr handle.”

Tt sets the response data header to OFF,

To use a measuring instrument, this VI must be executed first.

Terminate the V1 after completion of initialization.

RS-232C interface conditions are as follows:

Parity = Even; Stop Bit = 1; Character length = Fixed at 8 bits

Set M39710B 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) .vercininniie Input a GPIB address,

D query (Yes:'T) i Request the ID of the measuring instrument to check the device against it.
1eset (INOFY e Reset the measuring instrument,

< R§-232C >

Port No, (COMI:0) oo, Input an RS-232C port number.
Speed (bps) (9600:4) Set a transmission speed (600/1200/2400/4800/9600 bps).
ID query (Yes:T) i Request the ID of the measuring instrument to check the device against it
reset (INOF) i Reset the measuring instrument.
MSO710
MS9710A Reset | .
This driver resets the measuring instrument.
After completion of resetting, the Vs terminated.
Input parameter:
timeout {ms) (600060 .. .veeeee Set a resef timeout time.
' MS9740
MS9T10A Auto Measurement Star Auto
Measure
This driver starts automatic measurement.
After completion of measurement, the VI is terminated.
Input parameter:
imeout {ms) (6000007 .. ef an autornatic measurement fimeous tims.
11-11
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MS9710
MS89710A Light Output Off/On Int.Light
This driver turns on/off the internal light source {white light source, reference light scurce: option).
Input parameter:
075776 (94 35 W Turn on/off optical cutput.
MS3&710
MS9710A Peak to Center —
' Center
This driver sets the peak wavelength to the center wavelength.
MSa710
MS9710A Peak to REF Level —
Ref Lvi
This driver sets the peak level to the reference level.
MS9710
. Copy
MS9710A Printer Copy/Feed
Py Feed

This driver produces a hard copy or fesds the intemal 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 vaiue is.input, a hard copy Is produced.
When | or greater value is input, the internal printer feeds lines equivalent to the
input value.

11-12
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MSa710
s
¥

MS9710A Read Memory Data
Data

This driver outpuis the measurement data (Data/Suffix) and data measurement conditions (Condition Data) from the

MEMOTY,

Input parameter.
Memory A/B (Memory A: F) ... Select a memory from which data is to be read.

Cutput parameters:

Condition Data {cluster] ... The following cluster elements are outpul:

1. Start Wavelength (nm) ... Start wavelength

2. Stop Wavelength (nm) ... Stop wavelength

3. Sampling Points . Number of sampiing points

DAl o Measurement data is output. The number of arrays is equal to the number of

sampling points.
Suffix (GBm. W) s The unit of measurement data is output. When the log scale is selected, dBm is
output. When the linear scale is selected, mW is cutput.

MS8710
Single

MSS710A 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 V1is terminated after compietion of sweep averaging if Sweep Average is ON. If
Sweep Average is OFF, the V1 is ierminated after start of sweep.

Input parameters:

Single/Repeat (Single: F) o Select single or repeat sweep.
timeout {ms} {(600000) ..o Set a single sweep tineout time,

MS9710
MS9710A Sweep Stop Stop-
This driver stops sweep.

MS9710
MS3710A Trace Marker to Center Thirk—

: Center
This driver sets the trace marker wavelength to the center wavelength.
11-13
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MS9710
MS9710A Analysis ;Analysis Off
This driver cancels the analysis mode.
MSa710
MS9710A Analysis ;Envelope W

This driver carries out spectrum analysis using the Envelope method and cutputs the analysis result.

Input parameter:
Cut Level (dB) (ne change) ... Cut Level (dB) (no change): Seta cut Jevel (110 20 dB).
1f no value is input, the previous setting is used.

i Cutput parameters:
e {am) of (THZ) veeermrianrnnie Qutputs the center wavelength. If analysis is impossible, —1 is output.
A2 (nm) of {THZ) ccovveeervnsioecennes Outputs the spectrum width. If analysis is impossible, -1 is output.
The marker frequency display can only be used when Option 10 is installed in the
MS9710B.
MS9710
MSS710A Analysis jndB-Loss _ I

This driver carmies out spectrum analysis using an ndB-Loss method and cutputs the analysis result.

Input parameter:
Cut Level (dB) (no change) ..o Set a cut level (1 to 50 dB).
If no value is input, the previous setting is used.

Cutput parameters:

A ¢ (nm} or (THz} ... Outputs the center wavelength, If anaiysis is impossible, ~1 is output.

A& (nm) of (THZ) crvecescsianenseen Outputs the spectrum width. If analysis is impossible, -1 is cutpat.

N oerriereeesibstrsna s sessseaereasess Outputs the number of axis modes. If analysis is impossible, -1 is cutput.
The marker frequency display can only be used when Option 10 is installed in the
MS9710B.
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MSS710

MS39710A Analysis ;RMS VR
This driver carries out spectrum analysis using an RMS method and outputs the analysis result.,
input parameters:
Sigma Factor:A A (nochange) ... AL (o, 20, 2350 30)

If no value is input, the previous seiting is used.
S.Level (dB) {no change) ........... Set a slice level (I to 30 dB).

If no value is input, the previous setting is used.
Qutput parameters:
Ac (10) or {THEZ) oervevssrsennnenn OuLpuLs the center wavelength. If analysis is impossible, —1 is output.
ko (mm)or (THZ) v ceeiieane Outputs the spectrum width. If analysis is impossible, -1 is cutput.

The marker frequency display can only be used when Option 10 is installed in the
MS9710B.

MS89710
MS9710A Analysis :SMSR ' SYER

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:

A k{0 of {THZ) ovovrveescenserrennnne. Oitpuits the difference in wavelength between the main peak and the side mode.
If analysis is impossible, ~I is output.

P B (51 SO Outputs the difference in level between the main peak and the side mode. If
analysis is impossible, ~995.99 is output.
The marker frequency display can only be used when Option 10 is installed in the
MS9710B.

MS9710

MS9710A Anaiysis ;Spectrum Power Bow:

This driver carries out power integration and outputs the analysis result.

Qutput parameters:
Power (BT} vreriiieeosievenscnns
e (amyor (THZ) comvresrres Cutputs the center wavelength,

weeeeee Outputs the power integration value.

The marker frequency display can only be used when Option 10 is installed in the
MS97108.
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MS9710

MS9710A Analysis ;Threshold Thrshid

This driver carries out spectrum analysis using a threshold method and outputs the analysis result,

lnput parameter:
Cut Level (dB) (no change} ... CutlLevel(dB) {no change): Setacut level (1 to 50 dB).
If no vaiue is input, the previous setting is used.

Qutput parameters:
A ¢ (nm) of (THZ) ovcvnrersenmnrennenne. Outputs the center wavelength. If analysis is impossibie, 1 is output.

A x{nm) or (THZ) o Outputs the spectrum width. If analysis is impossible, ~} is output.
The marker frequency dispiay can only be used when Option 10 is instzlled in the

MS97108,
MSE710
MS9710A Appli ;Application Off O]
This driver terminates application measurement.
MS9710

MSG710A Appli ;DFB-LD Test 5FBAD
This driver measures DFB-LD and outputs the measurement resuit.
Input parameters:
ndB Width (dB) {no change) ...... Seta ndB width (1 to 50dB).

Whes nc valee is input, the previous setting is used.
Side Mode (0 Change) e Set a side mode (2nd Peak, Left, Right).

When no value is input, the previous setting is used.
Ouiput parameters:
Result [CHISIET] wmsrseecesiians The following cluster elements are output.
1. SMSR {dB) correrrsisimsnissnniees Side mode suppression ratio (If analysis is impossible, ~999.99 is cutput.)
2. ndB Width (B0) veeereernnn, Width of spectrum at the level ndB lower than the peak

(If analysis is impossible, -1 is cutput.)
3. Peak Wavelength (nm) ......... Main peak wavelength (If analysis is impossible, 1 is output.)
4. Peak Level {dBm) verrveeees 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)
e sssssennnennene. SidE move level (If analysis is impossible, ~999.99 is output.)

4. Mode OFfset (M) weerrennnne Made offset (difference in wavelength between main peak and sidemode} (If

analysis is impessible, ~1 is output.)
8. Stop Band (MO} e Stop band (interval between wavelengths of botn side modes of main peak) (i

analysis is impossible, 1 is output.)
9. Center Offset (M) vvvvveeiirees Center offset {difference between main peak wavelength and center wavelength

11-16 of both side modes) (If analysis is impossible, —999.99 is output.)
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MS8710
MSS710A 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 30 dB). When no value is input, the previous setting is used.

Outiput parameters:
C Result {eluster] o Outputs the following cluster elements:
1. FWHM (2.358) (nm) oo Half-magnitude full width obtained through the RMS analysis
(If analysis is impossible, -1 is outpat.)

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 irapossible, ~1 is output.)

Peak Level (dBmM) ..o Main pesk level (If analysis is impossible, -969.99 is output.)

S0 MOUE e MNumber of axis medes 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 cutput.)

7. Total Power (dBm) .o Power integration velue (If analysis is impossible, -$99.99 is cutput.)

MS8710
MS9710A Appll :LED Test ,:E
nis driver measured LED and outputs the measurement result,

‘Input parameters:

ndB Width (dB) (ro change) ... Se:r ndB Width (1 to 50 dB).
When no value is input, the previous setting is used.

Power Cal (dB) (no chage) ... Ser Power Cal (-10.00 10 10.00 dB).
When no value is input, the previous setting is used.

Output parameters:

Result [cluster] ..o, PR 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 obiained through the threshold analysis {If analysis is impos-
sible, ~1 is output.)

3. FWHM (2.3530) (nm) .......... Half-magnitude full width obtained through the RMS analysis (If analysis is im-
passibie, -1 is output.}

4, ndB Width {nm) ................... Wavelength width obtained through the threshold analysis (If analysis is imnpos-
sible, -1 is output.) '

3, Peak Wavelength (nm) ... Pezk wavelength (If analysis is impossible, -1 is output.)

6. Peak Level (dBm) oo Pezk tevel (If analysis s impossible, ~999.99 is output.)

7. Pk Dens {/Inm) (dBm) ........ Peak power per | nm {If analysis is impossible, ~%399.9% is outpur.)

8. Total Power {dBr) .o Power integration value (If analysis is impossible, —999.99 is ourput.)
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[Ms9710
MS8710A Appll ;Multi Peak m
I—

This driver detects muitiple peaks and outputs the detected peak wavelengths and levels.
This icon is tc keep compatibility with the older version. Normally use the WDM and WDM-R.

Input parameter:
§ Level (dB) (no change) ... Set a siice level {1 1o 50 dB).

When no value is input, the previous setting is used.

Qutput parameters:

Pank COUNL v Qutputs the number of detected peaks,
Wavelength (Bm) .o e Ourtputs detected peak wavelengths as arrays in ascending order of wavelength.
Level {ABm) e Outputs detected peak levels as arrays in ascending order of wavelength,

M&G710

MS9710A Appli ;Opt.Amp Mode M—Ammmgw

This driver selects the optical AMP measurement mode.

MS871¢
MS9710A Appli ;Opt.Amp Result oo

LYl

This driver outputs the optical AMP measurement resuit.

Qutput parameters:

Result [Cluster] .o Outputs the following cluster elements:
1. Gaimn (dBY e Optical amplifier gain (amplification ratio}
{If analysis is impossible, -99%.99 is outpur)

2, NF@B) e Opical amplifier NF (If analysis is impossible, ~599.99 is output.)
H 3. Signal Wevelength (nm) ... Signal Light peak wavelength (If analysis is impossible, -1 is outpur.)
E 4 ASE Level (/Res) (dBm} ...... ASE level per resolution (If analysis is impossible, ~999.99 is output)

3. RS (N cvreevre e e Resolution data used for NF measurement
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MS8710

MS9710A Appll ;Opt.Amp-Parameter -
This driver sets parameters for optical AMP measurement.
Input parameters:
Parameter {cluster] ... 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,

[ NF measurement made without using a spectrum division method

2: NF measurement made vsing a spectrum diviston method

3: NF measurement using a polarization nullification method

4 NF measurement made using a pulse method

5: WDM measurement 7
3. ASE Fitting {no changs) ..., Select a fitting method used for chialning an ASE level,

1: Gauss fitting

2: Mean
4. Fining Span (nm) (no change} .. Set a span subject to the fitting carried out to obtain an ASE level.

th

Masked Span {nm) {no change)

.............................................. Set 2 span excluded from the fitting carried out to obiain an ASE level.

6. Pin Loss (dB) (no changs).... Set the difference between the level of the signal light input o 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 ampiifier output signal
and the level of the optical amplifier output signal input to the optical spectrum
analyzer.

NF Cal {no change) ............. Set a calibration value used for NF calculation.

G.BPF Lyl Cal (dB) (no change

e Set the difference in level between the pass and block ranges of the optical band

w oo

pass filter inserted between the optical amplifier and the optical spectrum ana-
iyzer.

10, O.BPF BW (nm) {ro change) .. Set an effective optical filter width used for NF (total} calculation,

1. Pol Loss (dB} (no change).... Seralevel loss at the polarization control nullifying stage used for polarzation

nullification.

MS9710
MSS710A Appli ;0pt.Amp-Pin/Pout

Ampadi

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 Pour.
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MS9710

During the measurement made using 2 polarization nullification method (PlznNull}, this driver copiss the spectrum

MS8710A Appll ;Opt.Amp-Pout to ase

ternporarily writien into the Pout memory 1o the internal memory Pase as an ASE.

MSE710
a7 i ;0Opt.Amp-Res.Cal
MS9710A Appli ;Opt.Amp-Res.Ca _ AmpeCall

During the optical AMP measurement, this driver calibrates resolution of the optical spectrum analyzer. After
completion of calibration, the VI is termtinated.

input parameters:
Mode Select {nitial: G} e Initial sers the resolution calibration data to the default value.
Execute starts calibration.,

Timeout {ms) (G00CO0) ... Set a resolution calibration timeout time.,
MS8710
MS9710A Appli ;PMD Test "—FWE

This driver measures PMD (Polarization Mode Dispersion) and outputs the result. The measurement mode 1s set 10
Auto,

input parameter:
Mode Cpl Factor (no change) ..... Mode Cpl Factor (no change): Set Mode Cpl Factor (2,01 1o 1.00).
When no value is inpat, the previous serting is used.

Output parameters:

Resuit {cluster] o The following cluster eiements are cutput
If analysis {s impossible, -1 is output.

1. Diff Group Delay (£5) i, Differantiat group delay time

3 1st Peak Wavelength (nm) ... First peak wavelength

3, Last Peak Wavelergth (nm) .. Last peak wavelength

4. Peak COunt e Number of peaks included in analysis range
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MS8710

WO

MS9710A Application ;WDM

This driver sets parameters used in the WDM application.

Input parameters:
Display Mode {0. No Change) ... Sets display mode

0. No Change

. MuliPeak Sets Muiti Peak display

2. 8NR e, Sets SNR display

30 Relalive i, Sets Relative display

Lo Table Sets Table display {Can only be used when Option 10 installed)

Level {(dB) (No Change) ............. Sers slice level

input Parameter- {No Change] ... Sets the following paramerters. This is cluster,
SNR Dip Direction (No Change) ... Sets search direction in SNR Display

(. Wo Change

1. Higher

Left

. Right

Delta Lambda () (No Change) ... Sets D | in SNR Display

Reference Peak No. (No Changel ... Sets Ref Peak No. in Relative display

L E2

MS9710
MSS710A Application ;WDM-R ‘ @Fﬂ
This reads the results of the WDM apolication.
input parameter:
Sort WYLV (WD) Whether the data are aligned in ascending order of wavelength or in descending
order of level.
Output parameters:
Peak COount oo, Outputs number of peaks,
Gain T (dB) e Outputs Gain Tilt in SNR Display. When analysis is impossible, ~99% 99 is output,
Result i, Qutputs analysis results. This is cluster in one order array.
Wavelength (mm) .o Outputs wavelength at peak level or -1 when analysis is impossible
Level (dB) i, Outputs peak level or ~999.99 when analysis is impossible
SNR (dB) cciirincnnvincrien Outputs SNR value in SNR Display or -999.99 whern analysis is impossibie
SNR EHIection woeveveinrenn, Guiputs SNR detection direction in SNR Display or -999.99 when znalysis is
impossible.
Spacing (mm) e Ourputs spacing in Relative Display or -999.99 when analysis is impossible
Refative WHnm) i Outpuis relative wavelength in Relative Display or ~999.99 when analysis is
‘ impossible.
Relative Lvi {dB) ..., Gutputs relative level in Relative Display or —999.99 when analysis is
impossible.
Frequency (THZ) oo, Ouiput peak frequency,
Spacing F(GHZ) oo, Qutput spacing frequency.
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MS9710
. Auto
MS8710A Cal ;Aute Alignment ;
Align
This driver aligns the optical axis autematically,
After completion of alignment, the V1 is terminated.
input parameters:
Mode Select (Initial: 03 v, “Initial” sets the alignment position data to the default value,
Execute starts calibration,
timeout (ms) (00000} .o Set an auto alignment timeout time.
M39710
This driver sets the offset of the level axis.
Input parameters:
Wavelength Offset {(nm} {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 i3 input, the previous setting is used.
MS8710
MSS710A Cal ;Wi Calibration 2 Cal

This driver creates wavelength calibration data by performing calibration using an external or reference light source,
After completion of calibraton. the V1is terminatec.

input parameters:
Mode Sefect {Initial: 0% i “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.

MS8710
MS8710A Condltion ;Save / Recall Sondition
Recalls or saves measurement conditions from/in the internal memory.
input parameters:
Save/Recell (Recall: F) Select saving or recaliing.
Memory No.(1) i Set a memory number {hetween 0 and 5 when recalling {0 is a factory-set memory

number); between 1 and 5 when saving).
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MS§710
MSS710A Graph ;Graph Clear Graph
Clear
This driver clears the displayed graph.
MSS710
. Disp
MS8710A Graph ;Set Display Mode
P Py Mode

This driver sets a display mode.

Input parameters:

Display Mode (Normal: 0) ......... Select a display mode.

0. Normal . Set a normal display mode.

I OverLap. ... Set an overlap display mode.

2. Max Hold i Set a max, hold display mode.

3. Normalize oo Set a pormalize display mode.

A 3D Set a 3-dimensional display mode.

3D Type (Typels 1) e Set a 3-dimensional dispiay 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 setto 3, only
43 may be set.)

MS9710
MSG710A LevelScale ;Log/Linear Log/Lin

This driver switches between log and linear scales and sets a scale value.

input parameters:
Log/linear (Log F) i, Select a log or linear scale.
Scale Value (no change) ............. Sef a scale value.
When no value i3 input, the previous setting is used.

Output parameter:
Scale Value - Saffix ... Outputs a scale value and unit.

MSg710
MS9710A LevelScale ;Opt.Att Off/On Opt.Att
L

This driver turns on/off the internal artenuator,

Input parameter:
OO (O Fl i Turn on/off the attenuator.
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MS8710
MS9710A LeveiScale jRef Level Ref Lvi
This driver sets a reference level when a log scale is selected.
Input parameter:
RefLevel ({Bm,dB) (no change) ... Set a reference level.
Oulput parameter:
Reference Level oo Qutputs a reference level.

MSa710

MSe710A 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 parameier:

Wavelength (nm) or (THz) .. Set a wavelength of the delta marker.
When no value is inpat, the previous sesting is used. (This parameser
must not be omitted when no delta marker is displayed.)

Output parameters:
Delta Wavelength (nm) or (THz) ... Qutputs the difference in wavelength between the deita marker and trace marker,
Delta Level v Outputs the differsace in level between the deita marker and the trace marker.
If anatysis is impossibie, —1 is output. {Effective only when the linear scale is
selected.)
The marker frequency display can only be used when Option 10 is installed in the
MS9710B. '
MS8710
M26710A Marker ;Lvi Marker L Mr
This driver sets a level marker and marker values (fevel and unit),
Input parameters:
MarkerC/D (C: False) e Select marker C or D,
Level (no change) - Suffix(dBm: 0)
seremresnnre. When tio value is input, the previous seuing is used. (This parameter must not.be

omitted when no level marker is displayed.)

Output parameter:
Level « SUFTIX coviniminen s QOutput a marker level and unit.
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MS8710
MSo710A Marker ;Marker Erase OffMIkr
This driver erases all markers other than zone markers,

M&89710
MS9710A Marker ;Trace Marke TMkr

This driver sets a trace marker and outputs marker values {wavelength, level, and anit).

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 displaved.)

Cutput parameters:

Wavelength (nm) or (THz) ......... Qutputs a trace marker wavelength.
Leval . SaffiX iovrmimaesecimssiisnn Qutputs a trace marker level and unit.
The marker frequency dispiay can only be used when Option 10 s installed in the
MS9710B.
MS9710
MS9710A Marker ;WI Marker ' 3 Nk

This driver sets a wavelength marker and outputs marker wavelength.

input parameters:

MarkerA/B (A False) coviiinns 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.)

Qutput parameten
Waveleagth {nm) or (THz) ......... Quiputs a2 marker wavelength.
The marker frequency display can only be used when Option 10 is insszlled in the
MS97108.
MS8710
MS9710A MeasurMode ;D.Range Norm/High Norm/Hi
This driver selects a normal or high dynamic range.
Input parameter:
Normal/High (Normal: F) ... Set 2 normal or high dynamic range.
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M35710
MS9710A Measure Mode ;TLS Tracking s
Tracking
This sets the TLS tracking measurement mode to ON or OFF.
Input parameter:
YLS Tracking On/Off (G: Off) ... Seis the TLS tracking measursment mode 0 ON or OFF.
0. OFF
1. ON
M88710
MS9710A Measure Mode: Adjust to TLS Adjust
0 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
MS8710
MS9710A MeasurMode ;Ext.Trigger ' Ext.Trig
This driver carries out EXT trigger measurement.
When carrying out EXT irigger measurement, execute ‘Measure Mode Off vi™
Input parameter:
Delay Time (ms) {no change) ... Delay Time (ms) (no change): Set a delay lime (0 ro 3000000 us).
When no value is input, the previous setiing is used.
MS8710
. Mas.Mode
M85710A MeasurMode ;Measure Mode Off off

This driver passes through peak hold, EXT trigger, and power moniter measurement modes and returm to the normal
measurement mode,

MSS710
MS8710A VieasurMode ;Peak Hold PkHold

This driver sets peak hold measurement.
To terminate peak hold measurement, execute “Measure Mode Off. i,

Input parameter:
Gate Time (ms) (no change) ... Set a gate time (1 to 5000000 ms).

When no value is input, the previous setting is used.
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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 V] terminates when a power monitor value is read.
To terminate power monitor measurement, execute “Measure Mode Off vi™.
input parameter:
W! Range (nm) (no change} ... Set & wavelength range (632.8/850.0/1300.0/1330.0 nm).

When no value is inpuf, the previous setting is used.
Output parametet:
Power (dBMY o Outputs a power monitor measurement value.
MEg710

MSg710 Others ;Buzzer Off/On Ruzzer
This turas the buzzer ON or OFF.
Input parameter:
OfffOn (OFF F) o Selects On or Off

MB33710

. Back
MSa710A Others ;Back Light ;
Light
This driver sets a backlight off time.
Input parameter:
BackLight Time {min) (10) ..., Set a backlight off time.
I 0 is input, the backlight will not turn off.
M88710
: . 1
MS9710A Peak/Dip ;Peak/DipSearch(i
e P @) Psearch

This driver moves the trace marker to the peak or dip and output a trace marker wavelength and lavel.
When processing is complele, the V1is terminated,

Input parameter:
Peak/DipSearch (Peak: F} ... Peak/Dip Search (Pealc: F): Select peak or dip search.

Cutiput parameters:
Wavelength (nm) .o on Gutputs & trace marker wavelength.
' © Whenno psak or dip is detected, —1 is output.
Level Suffix ., Outputs a frace marker level and unit.
When no peak or dip is detected, -999.99 is cutput.

When a trace marker level cannot be obtained. -1 is output (linear scale only).
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MS8710
2

MS8710A 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(l), and
moves the ace marker there,

When Peak/DipSearch has not been executed, PeakSearch is executed,

When processing is complete, the V1 is terminated.

Input parameter:
Search Mode (Next: 0) o Set a search mode {(Next, Last, Left, Right).

Output parameters:
Wavelength{m) ..o Quiputs a trace marker wavelength.

When no peak or dip is detected, -1 1s output.
Level SUffix e 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. ~{ is output {linear scale only).

_ M38710
MS8710A Res/BW/Avg ;Actual Resolution Act-Res
This driver turns off actual resolution display and outputs an actual resolution value.
Input parameter:
OfffOn (Off FY o Turn on/off actual resclution display.
Cutput parameier:
Acmaal Resolution value {nm)..... Qutpurs an actoal resolution value.

MSa8710
MS9710A Res/@W/Avyg ;Average Avg
Sets or cancels point average processing, sweep average processihg, and smoothing procassing.
Input parameters:
Average Times (Off: 0) ... Sets a number of point average processing peints or a sweep average processing
count.

Point/Sweep (Point: F) o, Select point or sweep average,
Smooth Points (Off: O) .. 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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MS&S710
/B
MS9710A Res/BW/Avg ;Res/BW/SmplPi Fles/BW
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 {nm) {(no change) ... Set measurement resolution.
Video Band Width (no change) .. Set a video bandwidth.
Output parameters:
Sampling POIRIS oo, Outputs a number of sampling peints in span.
Resolution (m) oo, Qutputs measurement resolution.
Video Band Width (Hz) ... Qutputs a video bandwidth.

MS8710
MS9710A Save/Recall ;FD FD
This driver saves data. recalls data, deletes data, or formats the FD.
When saving, recalling, deletion, or formatting is complets, the VI is terminated.
Input parameters:
Mode {Save: 0) o Seiect 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,
Wher no value is input, the previous setting is used.
File Name (" 7} s Input a file name.
timeout {ms) {600000) ...l Set a meout time.
- IM83710

M88710A Title . Title

A |
This driver inputs a title 10 be displayed on the screep.
Input parameter:
Title ™ ™Y v Set a title to be displayed en the screen {max. 30 characters).
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MS9710
MS9710A Trace ;Set Memory/irace Trace
L
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
MS8710A Wavelength ;Air/Vacuum AirVac
This driver sets the wavelength display mode to “in Alr” or “in Vacuom.”
Input parameter:
Alr/Vacuum (AN F e “in Air” or “in Vacwam.”
MS8710
MS9710A Wavelength ;Center/Start/Stop Genter
stri stp
This driver sets and reads center, start, and stop wavelengths,
When no value 1s input, the previous setting is used.
input parameters:
Center Wi (nm) {ne change) ....... Set a center wavelength,
Start W1 {nm) {nc change) ......... Set a start wavelength,
Stop W1 (nm) (a0 change) ... Set a stop wavelength.
Qutput parameters: . _
Center WIM) oo s Outputs a center wavelength,
Start WE B coeienieiceeees Outputs a start wavelength.
Stop WM coemvecinecrre . OUpULS @ 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 paramster:
Span (nm) (no change) oo Ser a span wavelength,

Output parameter:
SpaR {IML) o QOutputs a span wavelength.
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MSBS710C
MSS710A ZoneMarker ;Set/ Erase ZoneMkr
This driver sets or erases zong markers,
When a Center or Span paramerter is not input, zone markers are erased.
irnput parameters:
Center (nm) (Brase) coooovvveeevennnn. Sets the center.
Span (nm) (Erase) ..o Sets a span.
MS3710
MS8710A ZoneMarker ;Zone to Span Zmﬂﬁkg
Span
This driver sets the area between zone markers as a span.
MS38710
MS8710A ZoneMarker ;Zoom Qui/in ZoneMir
Zoom
This driver zooms in or out zone markers.
Input parameter:
Zoom Out/In (Out: FY v, Sets “Zoom In" or “Zoom Our”
11-31

www.valuetronics.com



Section 11 LabVIEW Measuring Instrument

11-32.

www.valuetronics.com



Appendix A Error Messages

Y
This appendix lists error messages summarized by bits 3 and 2 of the status byte register. Bit 5 indicates srror
messages reported by bits 2 0 3 of the siandard event status register. Bit 3 indicates RES-Uncal and Peal/Dip

SITOrS.
Bit: Bit7 Bit6 ! Bits Bit4 | Bit3 Bit 2 Bit 1 Bit0
Line; DIO8 D7 DIO8 | DIOS DI04 | DIO3 Dioz DI01
a ESB ESB ESB ESB ESB
Summary RQS | ESB | MAV | _ | ES
message bit |{reserved) (ERROR) | (END} |(reserved)i{resarved)
Logical OR '
) b Y k I /J\v;
7 /j\@/ 7 | Power on
8 ~& & | Userrequest
5 @ 5 | Command error... Analysis error {command and syntax)
4 g @ 4 { Execution error (EXE arror)
H
3 e @ 3 | Device-dependent error " {DDE error)
2 (J\A@ 2 | Query error
1 (&) 1 | Bus control request
N . ‘
0 ——*@; 0 | Cperation complete
Standard Event Statur Standard Event Statur
Enable Register Register
t1: _
Device-dependent error ... Condition error (setting condition error, etc.)
Hardware error (CAL error)
t2:
QUEry ermror v, 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 MS9710B reports its error number and mizssage to the operator as the information about the error

cause.
GPIiB 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,

L
]
41

L
L]

i
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Al

System Errors (000 to 099)

No.

Error message

Status

Output condition

000

No error

001

Optical Error {(RAM)

RAM error

002

Optical Error {8lit-1)

Slit 1 error

o3

Optical Error (Slit-2)

Stit 2 error

004

Optical Error (W1 Align)

Wavelength alignment error

Optical Brror (Opt Att}

Optical ATT error

Not ased

Optical Error {Light Source)

Light source error

Optical Error (Grating)

Grating error

Optical Error (Offset)

Offset error

Optical Error (Over Power)

Excessive light input error

A.2

Measurement Errors (100 to 199)

No. Error message Status Output condition
Auto measurernent 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.
183 Not used
104 TM™Mkr Not Display ESE-DDE No trace marker is displayed.
105
to Not used
109
) . Insufficient optical level during
10 W1 Cal Error (Optcal Level) ESE-DDE )
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 Ontical axis automatic alignment error
1 114 Res Cal Error ESE-DDE Resolution calibration error
113 TL.S Calibration Error ESE-DDE Error on calibration with TLS
A-2
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A.3 Key Operation Errors (200 to 299)

No. Error message Status Cutput condition
200 Reserved
201 “Input Value Error ESE-EXE The input value exceeds the range.
202

to Not used
204
205 lavalid In smooth EXE-DDE Invalid during smooth operation.
206 Invalid In Peak Held EXE-DDE Invatid during peak hold measurement.
207 Invalid In Ext-Trig EXE-DDE Invalid during exiernal trigger measurement,
208

Not used

209
210 Valid Only In Spectrum Mode ESE-DDE Valid only during the spectrum measurement.
211 Invalid In Auto Measure ESE-DDE Invalid during automatic measuremant.
212 Invalid In Condition ESE-DDE Invalid during condition.
213 {nvalid 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 Gthers inpuat.
216 Invalid in Measurement ESE-DDE Invalid in Measurement.

27 Not used
218 Valid Only In Power Monitor ESE-DDE Vaiid cnly during power monitor messurerent.
219 Valid Only In Analysis ESE-DDE Valid only during waveform analysis.
220 Valid Only In Normal Disp ESE-DDE | Valid only in the normal display mode.
221 Valid Oniy 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.
22 invalid In 3D Disp Type3 ESE-DDE Invalid in the 3D type-3 display mode.
226 i Invalid In Peak/Dip Searching ESE-DDE Invalid during peak/dip search.
227 Invalid In Overlap Disp ESE-DDE Invalid in the overiap display mode.
228 Invalid In Max Hold Disp ESE-DDE Invalid in the max. hold display mode,
229 Invali¢ In Power Monitor ESE-DDE nvalid during power monitor measurerant,
230 Valid Only In Log Scale ESE-DDE Valid enly in the log scale mode.
231 Valid Only In Linear Scale ESE-DDE Valid only in the linea r 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 Invaiid during optical amp, measurement.
233 Invalid In Zone Marker ESE-DDE Invalid when zone markers are displayed.
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No. Error message Staius Qutput condition
236 invalid It Zero Span ESE-DDE Invalid when zone markers are displayed.
237 Invalid In Autg 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 Trace or B Trace ESE-DDE Invalid when the trace mode is not A or 8.
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&E Trace ESE-DDE Invaiid when the trace mode is A&B.
243 Tnvalid 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 Smpig-5001 pnt ESE-DBE o
points is 5001,
) Invaiid when in the PLzn-Null, Pulse,
248 Invalid In Piza Null, Pulse, WDM ESE-DDE
or WDM est mode.
249 Invalid In This State ESE-DDE Invalid under this measurement conditien.
Difference in wavelength between
250 Set Same Wi For AB ESE-DDE )
memories A and B.
. Difference in resolution between
251 Setr Same Resolution For AB 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.
i Difference in Air/Vac mode between
233 Ser 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.
ralid Tar i
261 Invalid In Frequency Marker ESE-DDE Invalid when the marker mode is
frequency.
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A.4 Device Errors {300-499)

A.4 Device Errors (300 to 499)

No. Error message Status Qutput condition
~ Brrors related 1o FD -
300 FD Does Not Exist ESE-DDE An FD has not been set,
301 FD Format Error ESE-DDE The FD format is invalid.
G2 Can't Find File ESE-DDE The specified file does not exist on the FD.
303 FD Memory Full ESE-DDE Toc many memory for the FD,
304 FD Write Protected ESE-DDE The FD is write-protected.
305 File Incomplete ESE-DDE Files on the FD» are incomplete,
306 Data File Full ESE-DDE Too many files for the FD
- Errors related to printer —
320 No paper ESE-DDE End of paper
< 321 Lever Off ESE-DDE The paper hold level is released.
‘ No printer is connected or the printer
322 Printer Error ESE-DDE : o ]
device type is invalid.
323 Printer Errvor ESE-DDE The thermistor connector is not connected.
324 Printer Error ESE-DDE Abnormal head temperature
— Errors related to GPIB/RS-232C
300 Reserved
401 Command Error ESE-CME An undefined header has heen received.
The integer part of the numeric dara is
402 Command Error ESE-CME .
invalid.
The real part of the numeric data is
403 Command Error ESE-CME . ) ) .
invalid, or invalid
The integer part of the nameric data is
404 Command Error ESE-CME invahd, or invalid expenent-type data
has heen input,
403 Command Error ESE-CME The suffix part {unit} is invalid.
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 respense to query commands DBA? and DEB?.

@ Logscale

Darta structure 16 bits/data

Transfer order High-order byte — Low-order byte
Nurmeric 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: 3726
Measured value: -5726 x 0.01 dBm = ~37.26 dBm

@ [inearscaie

Data structure 32 bits/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 mantissa part — Low-order byte of mantissa part

Mantissa part: Valuve {0.1000 to 1.0000) x 16000

Numeric . .
) Exponent part: Signed 16 bit value (+3 to ~8)
representation .
Measured value = (Mantissa part value x 0.0001} E + (Exponent part value) mW
Unitm mw

Example: When 4-byte input values are 255, 247, 35, and 16
Exponent part value: &
Mantissa part valuze: 10000
Measured value: {10000 x 0.0001DE + (-9) mW = 1E- S mW

m
o
=
o
@
=%
o
<L
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Appendix C Comparison Table of GPIB Commands of Controller

Controlier
PACKET V PCg801 IBM-PC HP2004 saries
Function
Qutput data 1 WRITE PRINT CALL QUTPUT davice
device @device-numberdata | @listener-address;data | IBWRT( ) |selectordata
Curpur binary BiN WRITE WBYTE command;data
data to device @device-number:data
Assign data input | READ INPUT @ialker- CALL ENTER device
from device to @ device-number: address listener-addres- [I1BRD{ } selector;variab
variable variable s;variable
LINE INPUT @talker
address,lisiener-addres-
s;variable
Assign binary BIN READ ABYTE
data input from @ device- command;variable
device to variable | numbervarizhie
initialize IFC @select-code ISET IFC CALL ABORT
interface functon 1BSIC{ ) select-code
Fum on REN REN @select-code ISET REN CALL REMOTE
line IBSRE{ ) Device selector
! {select-cods)
Tumn off REN LCL @LOL @select- IRESET REN CALL LOCAL
ling code IBSRE({ } Device selector
(sets all devices in local (select-code)
mode) WBYTE &H3F listener- |CALL LQCAL
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)
Queput interface | COMMAND CALL SEND
message and data | @ select-code IBCMD( )  |select-code
:message-character- CALL imessage-list
string IBCMDBAL )
[;daia) {(asynchrone-

us}
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Appendix

T

Controiler
PACKETV PC8801 1BM-PC HPI00G series
Function
Trigger the TRG @ device-number |WBYTE &H3F, CALL TRIGGER
specified device listener-address, IBTRG( )} Device selector
secondary-address,&08;
Initialize device |DCL @select-code {all [WBYTE CLEAR
devices with &H3F &H14,WBYTE Device selector
corresponding to &HGF, {select-code)
specified select code} | listener-address, CLEAR
DCL @ device-number |secondary-address, Device selector
(only specified devices) |HO4, {select-code +
primary address)
Disable L0 @ select-code WBYTE &H3F &H11; LOCAL
switching of LOCKOUT
device from
remote to local
Transter control | RCT @ davice-number | WBYTE taiker- (CALL PASS CONTROL
right to specified address,&HG9 IBPCT( }
device
issue service SRQ @ select-code ISET SRG CALL REQUEST
request IBRSV( )} |select-code
Perform serial STATUS @ davice- POLL CALL SPCLL
polling number IBRSP{ } {Device selector)
{Function}
Sat terminator TERM IS | CMD DELIM CALL
cade IBEOS! )
CALL
IBEGT( )
Set limits vilue CMD TiIMECUT CALL
for timeout check IBTOM( )
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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 7 wwsser GPIB inffialize swwsss
20 ISET IFC

30 ISET REN

40  CMD DELIM = 2

50 CMmMD TIMEOQOUT = 5

50

7G  DIM D §{500)

80 '

G0 7 wsmswx DATA READ TEST mwssws
100 PRINT @8 ; ‘DMA?"

110 FOR 1=0 TO 500

120 INPUT @8;D8(1)

130 PRINT DS {1}

1480 NEXT |

150 7

180 END

Lines 20 to 5: GPIB initialization
Line 70t Array declaration

Lines 100 o 140: Equivalent to PACKET V sample program

Notes:

«  When conrolling the MS9710B from the PC-9801 via the GPIB, be sure to injtialize the GPIB at the
beginning of the program.

+ DBA?, DBB? DQAY, and DQB? are intended for personal computers that can input/output arrays. If
vour personal computer does not have an array input/output function or it does not use an equivalent
program, use DMAY and DMBY commands.

=]
=
=
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mand Compatibility Table

This appendix summarizes compatibility between MS9710B spectrum analyzer device messages and MV02
(MS9703A) spectrum analyzer device messages,

MV02 device messages marked with © can be used on the MS9710B.

MV02 device messages marked with x cannot be used on the MS9710B. However, since their functions are similar
io those of the MS9710B, they are given just for reference purpose.

Device Message Compatibility Table

MS8710R device message MV0Z device message
Function Data Data Compatibility
Command renuost Response | Remarks Command request Response
Wave length
Center CNT A JCNT? [ A CNT A CNT? | A s
PETEIB S A=xXXx.XX | Wavelength |h=X.xxxx (jum} Uit s different.
Span SPN A SPN? A A SPN AR SPN? | AA ©
Je=xanx h=xxxxx | Wavelength ||AR=02 0 1000
(nm) (1,2, 0r5 steps)
1260
Start STA A |STA? |& A STA X STA? tk X
A=XXXXX Ae=xxxxx | Wavelength | |A=x.xxxx ()} Uit 15 different.
Stop STO A |STO? {& x STO Ax STO? | & ™
JESS eI B A=xxex | Wavelength ||AR=0.2 to 1000 Wavelength to
{nm) {1, 2,015 sieps) e added io
1280 start wavelength
Peak—Center PKC PKC @)
Level Scale V8?8 LVS? s ©
8§ =1.0G iLogscale s = LOG
LIN iLinear scale 1IN
Log (/div) LOG] [LOG7 1 Unit: db/div Lg(g nt 0 LOG?in D
I=xx.Xx I=xX.X 0.1 1o 10.0{™ (]“‘?_’ grSstcps) ‘ Except 10F
10F
Ref Level RLV L jRLV7|1 A, B, A&B;, IRLV1 REV? i @
ImtxxX etxxx (301050 A B AERI-42010 90
A-B.B-A, .
normalize 1145 BA, normalize
l=+100 10 - 100 Heetbdl 0 -40
Linear LLVI1 |LLVI I 1: Level Livi LLV? |1 @
(pWio LW
110200 %
Peak—Level PKL PKL : @)
Resolution RESn [pEs?in 007, 1T Resolution |{RES n RES? |n )
. L Shown et (nm) | n=0.1,0.2,0.5,1,2,5 Exceptn=2,3
i AVTa |aVT?in : VT AVT?in
Point Ave 1210 1000 ne2ip 100g, | Count pANER © Coresponds o
OFF OFF R=i 1o n=2t 1000
Smooth 1%3\5/;1;0 i3 SMT? g= 35791, g;f;\zu‘;]rg;er SMTn SMT? | n ©Corresponds
on right OFE por [CERGRY
Sweep
Single SSI SSI © -
Repeat SRT SRT © =
Stop 88T S3T @) ¢
Auto Measure AUT AT {80 Yoamment AUT AUT? 0 oasuenen || © 5
sarlels o -
=1 Dhring 0= 7 Lanng —
TEETmen! MeESTTEnt
Meusure Mode MODTE Spectrum MOD?|n @
not meastred Lid
n={; Spectrum
single sweep R
f=4 Spectum =
Tepeat Sweep -
w3 Powsr o
THONHOT Q.
Spectrum SPC SPC (=) o
(o i spectrum meeswemenl <

E-1
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Appendix

MSG7108 device message MVGZ device message _
Function ata | ; Data Compatibility
Command, ; ques] Response | Remarks Command |2 quest Response
Trace Marker TMK & | TMKI | = Wavelength | ITMK L TMR? (A =
A=RXEK.XRRK {=Level h=xoxxxxax (Um; Unit of wavelength
dBm. «W, % i different
Wavelength Marker MKA XL  MKA?T : Wavelenglh | {MEA & MKAT? |4 ®
MKBA |MXB? ) MXB L MKB? |4 Unitis different
JEARERXK =X X X% X% %% AN EXRAXN (Lm) i
Level Marker MEKC t MKCT 1= Level MECI MEC? 1 &)
MKD 1 MKDY! leweniBe | apm oW, % MED] MKD? |
i Shown =7 significant dighs T
on right HW
Marker Off EME EMEK @)
Peslk Search PKSs PRS? |m ERR: State [|{PKS =
s=PEAK =PAEK ther th
NEXTLAST NEXTLAST O 58
L EFTRIGHT =LEFT RIGHT [Peas SEarct
=ERROR
Analysis
Envelope ANAENVy {ANA? [ENV r=Cutlevel |[IANA ENVH (142 level) LANAT (ENVH *
e} 10 20 r=11t0 20 (dm3 ANA ENVQ (114 level) ENVQ
RMS ANARMS, TANAZ IRMSrk r=Slicelevel ||ANA RMSark ANAT IRMSrk a
r=] 1030 (dB} r=3,6,10,15.20,23.30
=12, ! k=1,2.2.35.3
3353 k = Constant
of ko
ndB3-Loss ANANDRr jANA? INDB, ¢ r= Aleauation || ANA NDBr ANAT NDBr s
r=] to 50 =] to 30 (4B r=] to 30
Threshold ANATHRr |ANA? [THRr r=Cutlevel |[ANA THRH (1/2 level} tANAT {THRH x
r=1t0 50 r=t to 50 (B} ANA THRQ (144 level) THRQ
SMSR ANA SMSRs |ANAT [SMSR,s ANA SMSRL{Left) ANAT ISMSRL ps
s=INDPEAK s=2NDPEAK ANA SMSRE(Right SEMERR
SLEFT CSLEFT Reght
=RIGHT =RIGHT
Analysis OfFf ANA OFF [ANAT |OFF ANA OFF ANAT OFF o)
Analysis Resuli
Envelope ANARTRe, AR ANART AC, 43 B
Threshold ho m XXXKXXE Jhe(nm) he = x.xaxx Unit of Ac is
RMS Wisxxxxxx  h{am) (um) 1} different.
: [AA=xx.xx
(nm)
ndB-Loss ANARTAC,AND ANAR? fhe, Adn 4
‘ s oo Pelom) AC = XXKKK Unitef ke is
Adaxxx.xxx  Al(am) {um} || different.
r Integer |a Numberof Ak=xx xx{am)
ax)s modes e Integer
SMSR ANARTBAAL ANART ke, Al i
Ah=xxx.xxx AL (nm) e = KARXR nit of Ac is
t=axxnidB) AL Log (dB) {um) |} different.
AT = xR
Display Moede
MNermal DMD NRMIDMD? | NRM DMD NRM DMD? {NRM &)
i DMD ima [DMDM3ma m = Type OMD 3,m.n DMD? {3ma &
m. = Shown m=1,2,3 n = Angle
‘ onnght n=30.45.60 50
| Normalize DMD NEMZ[DMD?  NRMZ DMD NRMZ DMD? INRMZ )
Memory Select MSLs  IMSL? |s MSL s MSL? s Q@
i s=AR s=A.B s=A B
Trace Select TSL s TSL? s TSL s TSLY s &)
s=AB, s=A, B, s=A,B.ABA_BB_A
: AB.A_B. ABA_B,
: B_A B_A
- DMA? {Log s . UnitaB MAT
Memory Dara 4+ Terminator DMQ? Lixf;iile Log: UnitidBrm) EE;{LE? ]
DOAT JLinear scale . e ?
d + Separator DSB? o wccoEtx Lingar: Unit (mW D%B?
. DBAT ILog. byte dals {lag <001 by DEA?
Binary  1TRRY e debyre dualtigsr 006 EN) DER?

E-2
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Appendix E MS9710B and MV02 (MS9703A) Command Compatibility Table

MS27108 davice message MVOZ device massage
Fungction Date Data Compaticiity
Gammand request Response | Remarks Command request Response
Power Monitor PWR A |PWR? | A= PWR A,R,M PWR?{ALRM X
3=6328, | Wavelength [{2=0.6328,0.85,
800, (nm) 1,3,1.55
1366.,0, R = RON or ROFF
1550.,0 M = MON or MOFF
Power monitor PWRRTP1 Pl = Power PWRRY|P1, P2 e
value Pil=fxaxx (@B} Pl = Power
(dBm)
P2 = Max. valee
Title
Title [ Thcacer eingg 1 TL.?| Character stang! 3C characters E%%‘?’éf&%?{;}gv TTL? [Character string! | X
Title Erase TER TER @)
Time&Date Set
Pate DATE v, DATEY vy, mm,dd DATE yy,mm,dd |DATE?yymmdd || ©
mm,dd
Time TIME hh, |TIME?: hi1,mi kh:00 1o 23} TIME hh,mi TIME? | hh,mi ©
mi mi:00 o 59
Display Color L.CDPR, LCD?R,G.B P Seeen Mo 01 |CRT PR, G,B (RT?PR.GB %
G.B P RGB: D107 {iP: 010 10,
RGB: 0 1o 7 each
Printor
Copy CPY CPY
Feed FEDn 7 =Number FEDn
n=0) to 25 of characeer tines || n=0to 23
Terminater TRMO |TRM?| 0 0=LF,EOL || TRM O TRM?|0 @
J|TRM 1 1 1=CR,LF, |{ TRM 1 1
EOL
Header HEAD ON HEAD ON @)
HEAD OFF HEAD OFF
Error ERR? | n = Emor No. ERR? @)
fi=XXX
Extended ESR1?n n = Register ESR17 ©
Event Status ESR27in value ESR2?
Register ESR37in (0 235 ESR3?
Extended ESEl n [ESEi?in n = Register || ESEl ESEi?in ©
Event Status ESE2 n [ESE2%in value ESE2n ESE27In
Enable Register ||ESE3 n [ESE3n Gto 253 ESE3 n ESE37in
Buzzer On/OIT BUZs |BUZI s BUZs BUZ? 8 @)
s=0N,OFF §=ON,OFF s=0ON,OFF =ON,OFF

L
2
©
c
©
o
o
<L
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{7 190VAT T 190 TA] WU G IV WUTHPUARLYY [dDIE

This appendix summarizes compaiibility between MS%710B spectrum analyzer device messages and HP71430A/
HP71451 A spectrum analyzer device messages.

HP71450A/HP71451A device messages marked with € can be used on the MS9710B,

HP71450A/HP71451A device messages marked with x cannot be used on the M39710B. However, since their
functions are similar to those of the MS3710B, they are given just for reference purpose,

Device Message Compatibility Table

e MEZY10B device message HP optical spectrum analvzer device message o
unction Data Data ompatibili
Command]|, "> ° | Response | Remarks Command | o | Response pativility
Wave length
Center CNT & [CNT?|A hWavelength {|CENTERWL & |(EVIERWLIIA @)
IRt XX AmERXE.XX | (am) 7=600 1o 1750
Span SPN A |SPN7 K Wavelength ||SP AA SP?  |AR &)
R=Xxxx.X A=XXXX.X {nm) Alr=0.0.2 to 1200
Start STA & [STATA LWavelensth [ISTARTWL. & STARTWLIIA @)
A=xxan A=XXXX.X (am} =600 1o 1730
Stop STG A |STONA k:Wavelength {{STOPWL A STOPWLY A ®
A=AXAXX A=XXXX.X {am; A=600 t0 1730
TMkr—Center T™MC MEKCWL — >
Level
Log(/div) LOG | |LOGY T Unit: dBrdiv [[LG n LG? |n @)
P=XX.% l=xx.x (0.1 10 10.0}in=0.110 10
Ref Level REV L [RLV?| 1 ABALSB |[RL 1 RL? |1 Only in log
l=EXX.X tetxxx  |[1=#3010-90 11ABA & Bil=+3G10-90 scale mode
AB,B-A, nomziz] | A-B, B-A, normalize
bt 100 10 -100 1=+100 to - 100
Liner LIV 1 ILLVY1 felevel{lgW o W} LN | ILN? |1 >
1o 200 %
Peak—Level PKL MEKRL — 5
Resolution RES n {RES?In n=Resolutior |{RB n RB? [n )
n=Showain gt 070002831 (om n=0.08.0.1,02651
VBW VBW s IVBWIs s=VBW VB s VB? s @)
s=Shawn Sm%g/[é{}:%q i(j)O%(ﬂHz, Bai?e € i se=] MHz, 300 KHz, 30KHz,
. 2 1Kz Default uniti]  1KHz, 300 Hz, 304
inight 100Hz 108z |= Hz 2, 300k, 0
Average
Sweep Avg AVS n JAVSTn n = Number{| VAVG n VAVG?in ©
n=2to 1000 1=21o J0000FF  of times Hn=2 to 1000,0N,OFF
OFF
Smooth SMT n iSMT?n n=Numberof |ISMOOTE - >
n=Simin gt 0=3579,1LOFF]  points
Sweep
Single SSE - SINGLE, TS X
Repeat SRT SWEEP s{s=0ON,0FF},TS x
Stop SST SWEEP s(s=ON,CFF, TS X
Aute Measure AUT  [AUTH Lo Megsumement AUTOMEAS - o)
1 BT e
" me
Modulation Mode | MDM s MDM?|s ™ s — @]
s=NORMAL s=NORMAL |Normal s«FREE EXT
=HCLD =HOLD  [Peak hold §{ FREE =~ NORMAL
=TRIGGER =TRIGGER |EXT triggeri] EXT = TRIGGER
Spectrum SPC INSTMODE OSA | — @)
Ga 10 spectrum misasurement
Trace Marker TMK & {TMK?A,) i=Wavelength {IMIKWL A MEKWLI &) L
R SR iy (Lo Fevel b a600 to 1700 »®
S dBm, % W% S
g oW, %) e
AMarker DMK » DMKIALAL |k Vadegham | MKD 2. e X 2
TR N Amgxanxaxg % gﬁﬁ;&%‘?ﬂ) o
BlewxsldB) | iy Diffeies kel <L
=00k | LordR e Nowsl
F-1
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Appendix

MS8710B device message

HF optical spectrum analyzer device messege

Function Command {Eqa,f:m Hesponse; Remarks Command rgciisi Response Compatibilty
Wave length Marker ||MKA & [MKA?|A L Wavelengh ||MEDREFF & MEDREFEY A bt
MEKR A IMKB?|A {nm)
A=rrm A= s
Level Marker MKC 1 IMKC I=Level ||MKDREFA | MEIREFAY 1 x
MEKD 1 MKDY =xonsicBa) (dbm, W, %
£ = Shown =Tamifiest | -
o8 1ight digits (W, %)
Marker Off EMK MKOFF - ©
Peak Search PKS s iPKSYm - (o]
s=PEAK m=PEAK ERR = State : MKPX HIP(high peak
=NEXT.LAST | =NEXTLASTL otherthan |IMKPK NL(eft peak)
=LEFT.RIGHT . =LEFTRIGHT peak searcl: {MKPK NR{;right peak}
=ERR
Dip(Pit} Search DPS s (DPSUm MKPK s - 4
s=0IP m=DIP ERR = Sate
=NEXTAST | =NEXTLAST: otherthan
=LEFT RIGHT | =LEFTRIGHT} dip search
=ERR
Graph Clear GCL ' CLRDSP - e
Memory Select MSL s {MSLs CLRW TRA - ©
. s=AB 5=AB CLRW TRB
Trace Select TSL s |TSL2s [[VIEW TRA(trace A) | — @,
s=AB, s=AB, DVIEW TRB(trace B)
ABA_B. ABA B,
BA B_A
Memory Data ‘d + Terminater | DMAZELog seale Log: Unit ]|~ TRA? *
DMBY=mtxxxx  [{dBm) TRE?
deSepuiior |DQAY{Linerseele  {Linear: Unit
DOB? (x xxxEdx {(mW)
Binary (DBAT Loz bytedata (L0G 2.00¢n)
DBBY | Linear dhyie dats Lisear, 100 il
Data Condition DCA%ALAL 1 L mT H
DCB7 Al=xxxx.xx [{ g0 Veaty
g
n=25tto S001) waplne it
Application
DFB-LD Test APDEBsn AP? (DFBsn - DFB_ X
s=INDPEAK s=INDPEAKS
=LEFT =LEFT
=RIGHT =R{GHT
n=1ito0 30 | n=ito 30 lp=no B WiEY
FP-LD Test AP FP. AP? [FPn 1t = Axis mode| | — FP_ ®
n=1to 50 n=1to 50 |cutlevel
LED Test APLEDsp |AP? |LEDnp  |p=nsfwB Wil | — LED_ X
n=1 t 50 n=l1to 50 |p=Todlpower CAL
p=-10.0 i=—10.0  [vie®)
1o +10.0 to +10.0
Application Result
DFB-LD Test APR7|SHSEMEBY, | Waselengh = - DFB_7| hat
IolpiSMLS,  |weespeem FP_? |
Mo U7 Sop AW, | Level = LED_?
Center-OFF | #@mnid)
EFP-L.D Test APR|FHM e,
iln ade,
Mol Spae Bower
LED Test APRI|FWHM AR,
R IEBN L
P¥-Dens P
F-2
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Appendix F MS97108 and HP Optical Spectrum Analyzer (HP71450A/71451A) Command Compatibility Table

. MS9710B device message | 1P aptical specinum analyzer device message
Function Command r?qei:s* Respanse | Remarks Command r?q&J:st Response Compatioility
Wave length Cal
W-Offset WOFS n|WOFSn Offset  |IWLOFFSET 2 WLORSED @)
n=tx. xx ./(vna;;?lengm
Auto Align ALIN n [ALIN/m ALIGNPRST o)
reDALIY m? :inEgréocess {;alignment resetting)
INITIAL I insyufﬁcgiesaE AUTCALIGN
:ALIGN 1 Uécflrai\f E (;anto alignment)
1 Foreed end
Error ERR?n n=ErorNa. 1 ERR? Y
N=xXX
Extended ESRITn n=Register 1 STB? hS
Event Status ESR27n value § 10255
Register ESR3%n

-
=
=
=
)
o
Q.
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Anritsu Service and Sales offices

Anritsu Company (ACUS)

585-A Jarvis Drive Morgan Hill, CA
95037-2809, U.S.A,

Phone: +1-408-778-830C

Fax: +1-408-776-17238

Anritsu Company (ACUS-NJ)
Rist.5

10 New Maple Averue, P.O. Box 836
Fine Brook, NJ 07058-0838, U.S.A.
Phone: +1-873-227-8899

Fax: +1-873-575-0092

Anritsu Company
{ACUS-Maryland) Dist.6

19630 Club House Foad, #710
Gaitharsburg, MD20878, U.S.A,
Phone: +1-301-590-0300

Fax: +1-301-216.2833

Anritsu Company (ACUS—Tx}
NARO

1155 East Coliing Blvd
Richardson, TX 75081, LL.S.A.
Phone: +1-072-844-1777

Fax: +1-872-844-3416

Anritsu Electronics Lid {ACCA)

5A-245 Matheson Blvd, East, Mississauga,
Ontarig, L4Z 3C8, Canada

Phone: +1-905-390-7799

Fax: +1-905-890-2290

Anritsu Electronics Lid (ACCA)

Unit 102, 215 Stafford Road West Nepean,
Ontaric, K2H 8C1, Canada

Phone: +1-§13-828-4080

Fax: +1-613-828-5400

Anritsu Electronics Lid (ACCA)

Unlt 200, 1408 Trans Canada Highway
Dorval, Quebec H9P 2V, Canada
Phone: +1-514-421-3737

Fax: +1-514-685-0839

Anritsu Ejectronics Lid
(ACCA-Calgary)

Deerfcot Atrium, Suite 128, §715-8th Strest
N.E., Calgary, AB, T2E TH7, Canada
Phone: +1-403-275-0855

Faxt +1-403-275-3609

Anritsu Eletrdnica Lid (ACBR;)

Praia de Botafogo, 440-Sala 2401

CEP 22250-040, Rio de Jangiro, Rd, Brasil
Phone: +55-21-5276922

Fax: +55-21-537-1456

May 1999
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Anritsu Eletrdnica Lid (ACBR)
Sao Paulo Branch Qffice

Praca Amadeu Amaral 27,

Primera Andar, Coni. 11, 12, 13, 14
Liberdade, Sac Paulo, Estade de
Sac Paulg, CEP ; 01327-01C, Brasi!
Phone: +56-11-283-2511

Fax: +55-11-288-6940

Data Lab S.R.L

Edlf. Ayfra, Pdie. Franco v Ayolas
Asuncion, Paraguay

Phone: +595-21-443-046

Fax: +585-21-441+935

Electro-lmpex 8.A.

P.O. Box 620-1000, San Jose, Costa Rica
Phone: +506-2-31-6701
Fax: +606-2-31-8531

Electronica 2000, S.A. DE C.V.

Bivd. Adolio Lopez Mateos No.2018, Col.
Tlacopage, Del, Lopez Mateos, 01010,
Mestico D.F.

Phone: +525-662-8800

Fax: +525-662-5862

Electronic Engineering S.A.

Carretera de Circunvalavion, Sabanitla, Av
MNovena, San Jose, Costa Rica

Phone: +506-2-25-8783

Fax: +5068-2-25-1286

HDM Elquitecnica Cia. Ltda.,
Equitronics S.A.

Av. Repubiica de El Salvador, No.880,
Edificio, Almirante Colon 4te piso,
Quito, Ecuador

Phena: +583-8-704800

Fax: +593-2-48-2627

KRM ingenieria Saciafs.

Viamonte 377,7° Piso 1053 Bugnos Aires,
Argentina

Phone: +54-1-311.4165

Fax: +54-1-311-2297

81 Lida.

E. Conchy Y Tero 65, Casilla 51888,
Santiago, Chile

Phone: +56-2-6886-7534

Fax: +56-2-686-5665

Radiocom 5.A.

Carrera 21 No.85-71, Conmutador
8100077, Santafe da Bogota, Columbia
Phong: +57-1-218-2054

Fax: +57-1.610.3272

Radiocomunicaciones cruz C.A.

Avda La Colina QTA. Elison, URB Calina
De Los Caobos, Caracas, Venezuela
Phone: +58-2-793-2322

Fax: +58-2-783-3428

Sakata Ingenieros 8.A.

Av. Canaval Moreyra 840, Lima 27, Peru
Phone: +51-1225.7T885
Fax: +51-1224-8148

Suministros Industrizies §.A.

Casa 102, Calle 68 Este,

San Francisco, Bakhos, Panama
Phone: +507-270-2328

Fax: +507-270-2329

Cabonorte S.A,

Colonia 1800, ESC. 803,
Montevideo, Uruguay
Phonea: +588-2-430522
Fax: +598-2-4 18504

Anritsu Ltd (ACUK)

200 Capability Green, Luton
Bedfordshire, LU1 3LU, United Kingdom
Phone; +44-1582-433200

Fax: +44-1582-731303

Anritsu Ltd (ACUK-Manchester)

Kansas Avenue, Langworthy Park Salford,
Manchester M5 2GL, United Kingdom
Phone: +44-161-873-8041

Fax: +44-161-873-8040

Anritsu Ltd {ACUK-Bristol)

1230 Aztec West, Aimondsbury
Bristol BS12 486, United Kingdom
Phorie: +44-1454.615283

Fax: +44-1454-818017

Anritsu Ltd (ACUK-Livingston)

Unit 1, Knightsridge Industrial Estate
Turnbull Way, Knightsridge Livingston
EH54 8RB, United Kingdom

Phane: +44-1506-436111

Fax: +44-1506-436112

Anritsu GmbH (ACDE)

Grafenberger Allee 54-55
D-40237 Disseldort 1, Germany
Phone: +49-211-96855.0

Fax; +49-211-06855-85

Anritsu GmbH
(ACDE-Sales Center South)

An der Steinermen Brilcke 1 D-85757
Karisfeld, Germany

Phone: +48-8131-38250

Fax: +48-8131-382585



Anritsu 5.A. (ACFR)

g, avenue du Québec ZA de
Goutlaboeut 918581 Les Ulls Cedex,
France

Phone: +33-1-60-82-15-50

Fax: +33-1-84-48-10-65

Anritsu S.A. (ACFR)
{Toulouse Office)

Bureau de Toulouse
Région Centre Sud Ouest
Phone: +33-5-62070484
Fax: +33-6-62070668

Anritsu S.A. (ACFR}
(Toulon Office)

Bureau de Toulon
Région Centre Sude Est
Phone: +33-4-04040264
Fax: +33-4-04040255

Anritsu S.A, {ACFR)
{Rennes Office)

Bureau de Rennes
Région Ouest

Phone: +33-2-89521214
Fax: +33-2-89521224

Anritsu S.p.A. (ACIT)

Via Efic Vittorini, 129
00144 Roma EUR, italy
Phane: +38-06-502-8711
Fax: +38-06-502-2425

Anritsu S.p.A (ACIT-Milano)

©.D. Calleoni, Via Paracelso, 420041
AGRATE B.ZAMI), Haly

Prione: +39-038-65-7021

Fax: +38-039-505-6386

Anritsu AB {ACSE)

BOTVID CENTER

148 84 STOCKHMOLM, Sweden
Phone; +46-8-53470700

Fax: +46-8-53470730

Anritsu AB-Norway Branch
Office (ACNO)
Pvre Mésan 10C 1370 Asker. Notway

Phone: +47-66-801190
Fax: +47-86-801212

Anritsu AB-Finland Branch
Office (ACFI)
Piispanportt 9 FIN-(2240 Espoo, Finland

Phone: +368-9-435-522-0
Fax: +358-0-435-522-50

Anritsu AB-Denmark Branch
Office (ACDK)

SOHOJ 11, DK-2680 KARLSLUNDE
Denmark

Phane: +45-46156199

Fax: +45-46185299

www.valuetronics.com

C.N. Rood B.V.

Cart van der Linddenstraat 11-13, 2288
EV Rijswijk ZH, The Netherlands
Phone: +31-70-3896360

Fax: +31-70-3805740

C.N. Rood SA/NV

Pontbeekiaan 45, 1731 Zelik, Belglum
Phone; +32-2-486819¢
Fax: +32-2-4862500

ELSINCC GMEH

h.a. Stralbishte, str. Kottensk! Prohod, bl.
96/6/14, BG-1408 Sofia, Bulgaria
Phone: +388-2-58-61-31

Fax: +259-2-58-16-88

ELSINCO Praha Spal.

Novedverska 984, CZ 142 21 Praha
4.Branik , Czecho Republic

Phana: +42-2-48-66-89

Fax: +42-2-49-54-83

ELSINCO Budapest KFT

Pannonia yica 8. (/1.
H-1136 Budapest, Hungary
Phone: +36-1-269-18-50
Fax: +36-1-132-63-27

ELSINCO Polska 8Sp. Z.0.0

ul. Dziennikarska 6/1, PL 01 605
Warszawa, Poland

Phone: +48-22-35-69-79

Fax: +48-22-38-44-42

ELSINCO Bratistava Spol. s.r.o.

Kudiakova 4, SK 844 15 Bratislava,
Sigvakia

Phone: +42-7-784-188

Fax: +42-7-784-454

G'Amungason Co.

Skulagata 40, 101 Reykjavik, lceland
Phone: +354-1-877887
Fax: +354-1-625045

GMP S.A.

Av. des Baumettes 18, CH-1020 Renens
1 Lausanne, Switzeriand

Phone: +41-21-6348181

Fax: +41-21-6353293

Instrutek Oeriferi A/S

Christiansholmsgads DK-8700 Horsens,
Denrnark

Phone: +45-75-611100

Fax: +45-75-615658

Kostas Karayannis SA

58, Kapodistriou str., GR-142 35 Nea lonia,

Athens, Greece
Phone: +30-1-680-0480-4
Fax: +30-1-688-3522

Omnitecnica S.A.

Estrada Alfragide 2700 Amadora, Portugal
Phane: +351-1-471-55-17
Fax: +351-1-471-36-10

Pema Lid.

Doromiskin, Dundalk, Ca. Louth, ireland
Phone: +353-42-72899
Fax; +353-42.72376

Unitronics 3.A.

Plaza Espana 18, Torre de Madrid,
Pt 12-cfc. 9, 28019 Madrid, Spain
Phone: +34-1-5425204

Fax: +34-1-55819587

Wien CHALL GMBH

Krichbaumgasse 25, 1120 Wien, Austria
Phone: +43-1-811-65140
Fax: +43-1-811-55180

Anritsu Private Ltd (ACSG)

8, New Industrial Rd., #06-01/02
Hoe Huat Industrial Building
Singapore 536199

Phene: 65-282-2400

Fax; 65-282-2533

Anritsu Company Lid (ACHK)

Suite 812, B/F., Chinachem Golden Plaza,
77 Mody Road, Tsimshatsud :
East, Kowloon, Hong Kang

Phone: +852-2301-4080

Fax: +852-2301-3545

Anritsu Company Incorporated
(ACTW)

96, Sec. 3, Chien Kou North Rd,
Taipel, Talwan

Phone: +886-2-2515-8050

Fax: +886-2-2509-5518

Anritsu Corporation, Ltd (ACKR)
Head Office

14F Hyunjuk Bidg. 832-41,
Yeoksam-dong, Kangnam-ku,
Seoul, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604~5

May 1989



