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Note 1 :  

1. The instrument is operable on a nominal voltage of 100 to 127 Vac or 200 to 250 Vac by changing 
the voltage-rating selection switch under the top cover. 

The voltage and current ratings a re  indicated on the rear panel when the instrument is shipped 
from the factory. 

To operate on the other voltage, change the selection switch. The  plate  on the rear  panel 
indicating the voltage and current ratings should be changed to the appropriate one. Order the 
plate from ANRITSU CORPORATION if needed. 

2. In this manual ,  the power supply voltage and current ratings a r e  represented by **Vac and ***A, 
respectively. 

3. The relationship between power supply voltage and current rating is shown below. 

Note 2: 

WARNINGS, CAUTIONS, Notes, and Explanatory footnotes are used in this manual.  Their meanings 
are given below: 

WARNING: WARNING is used when there is a personal injury hazard. 

CAUTION: CAUTION is used when the equipment may be damaged. 

Note: Note is used to provide information about  exceptions, corrections, and 
restrictions. 

Explanatory footnote: Explanatory footnotes provide comments on the same page a s  the text, 
figure or  table. They a r e  referenced by e i ther  a n  a s t e r i sk  (*)  or by 
combination of an asterisk and numeral. 
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SECTION 1 

OVERVIEW 

1.1 Outline 

The MW9040B Optical Time Domain Reflectometer enables measurement  automation by building a 
system bus  in  combination with a n  external controller using the GP-IB interface bus (IEEE std 
488.2-1987). 

T h e  GP-IB i s  a s t andard  digi ta l  in terface b u s  for m e a s u r e m e n t  e q u i p m e n t  
established in 1975 by 1EEE (Insti tute of Electric and Electronics Engineers) Its original version 
was announced in 1975 as  IEEE std 438 (hereaf ter  called IEEE4SS) The  IEEE std  458-1978 
presented several  problems because i t  only stipulated the hardware specifications of the  bus  To 
solve the  problems, IEEE std 728-1982 (hereaf ter  called IEEE728) was additionally formulated in 
1982 to s t ipulate  the software specifications of the  connected devices The IEEE s td  728-1982, 
however, did not fully support a software-sharing concept based on the  part  of users.  To overcome 
this shortcoming, a modified version of IEEE-728 was introduced i n  1987 under the  n a m e  of IEEE 
std 488.2-1987 (hereafter called IEEE.188 2). Th is  la tes t  version is enhanced in the  standardization 
of the message exchange protocol, message d a t a  code, device inpuffoutput format,  and  common 
commands. As a result  of this development, the  first  version IEEE48S is renamed Ihe IEEE std 
488.1-1987 (hereafter called IEEE488 1) 

Table 1-1 summarizes  the historical transition of t h e  GP-IB s tandards  described above 

Table 1-1 Historical Transition of GP-IB Standards 

I N e w  Standard I Old standard / Subject of standardization / Remarks I 

The equipment  t h a t  conforms to IEEE488.2 m u s t  also conform to IEEE488.1. On the  contrary, not 
all equipment  based on IEEE488.1 is guaranteed of conformance to IEEE488.2. 

The MW9040B Optical Time Domain Reflectometer has  the following GP-IB functions: 

Contents a r e  the  same. 

- 

1. Control of each function 

Hardware 1EEE488.1 

2. Read of measurement conditions 

1EEE488 

3. Interrupt function and serial polling operation 

1EEE488.2 

Sample programs in this manual  a r e  produced assuming the use of t h e  Packet V Personal Technical 
Computer (Anri tsu)  a s  the controller and assuming  tha t  the MW9040B GP-IB address is  1. 

1EEEi28 / Software 
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SECTION 2 

INTERFACE FUNCTIONS AND DEVICE MESSAGE LIST 

2.1 GP-IB Inter face Funct ion  

Among the GP-IB interface functions stipulated i n  IEEE488.1, IEEE388.2 prescribes the  absolute 
minimum subset  required for each measurement  ins t rument  to enable system configuration with 
any particular measurement  ins t rument  without problems. 

The AIW9040B Optical Time Domain Reflectornetel. h a s  the interface functions shown in  Table 2-1. 

Table 2-1 GP-IB ln ter face Funct ions 

Function 

All source handshake functions provided. 

All accept handshake functions provided. 

1 

2 

6 / R L 1 / All remotellocal functions provided. 

S I I  1 

A If  1 

Basic talker function provided. 
Talk-only function not provided. 
MLA-based ta lker  release function provided 

3 

4 

5 

7 1 P P 0 / Parallel  poll function not provided. 

T 6 

- 

8 I D C 1 I All device clear functions provided. 

- 

L 4 

S R 1 

Basic listener function provided. 
Listener-only function not provided. 
MTA-based listener release function provided. 

A11 service request and s ta tus  byte functions provided. 

9 

10 

D T 1 

C 0 

All device trigger functions provided. 

Controller function not provided. 
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2.2 Device Message List 

Device messages a r e  s e n t  and received between t h e  c o n t r o l l e r  a n d  d e v i c e  ( m e a s u r e m e n t  
instrument) via GP-IB. These messages include program messages and response messages. 

Consisting of ASCII code, program messages a r e  transferred from the controller to the device. These 
program messages come i n  two types: command messages (control messages) and query messages 
(inquiry messages). Command messages a r e  used to control the  device and consist of the  common 
commands stipulated in  IEEE488.2 and dedicated command messages for the  MW9040B Optical 
Time Domain Reflectometer. Query messages a re  used to read  device s ta tus ,  and also consist of 
IEEE-based common commands and dedicated query messages for the MW9040B Optical T i m e  
Domain Reflectometer. 

Response messages a r e  transferred from the device to the  controller.  More specifically, these  
messages a re  the ones t h a t  a r e  returned from the device to the  controller when query messages a r e  
received from the controller. 

2.2.1 Suffix Code 

The program or response messages sent and received between the controller and  device can have a 
suffix (unit)  added to them.  

Note, however, tha t  the  MW904OB Optical Time Domain Reflectometer does not use this suffix. 
With the hIW9040B. a l l  numeric values a re  expressed i n  fixed units. Table 2-2 lists the  numeric 
units used in the bIW9040B. 

Table 2-2 Numeric Units Handled by MW9040B 

Length (distance) 0 
Pulse  width 

Wavelength 

Level (waveform da ta ,  attenuator) 

Unit 

1 m; 1 cm for binary notation 
(IOR is handled a s  1.5 on all  occurrences.) 

0.001dB for binary notation 
1 dB for others  
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2.2.2 Status Messages 

Device s ta tus  is indicated by using a status byte register. The controller determines device status 
and establishes synchronization by reading values from this s tatus byte register. Each bit of the 
status byte register functions a s  a summary bit for the register structure present behind i t  (i.e., each 
bit indicates a specific event inherent in i t  among various events.). 

Figure 2-1 shows the configuration of status byte. 

-2, status Error event 

register 
(EESR) 

Termination 

register 
(TESR) 

Enable 
register 
(EESE) 

I 
Logical OR 

I 

I 

Enable 
register 
(TESE) 

L Logical OR 
I 

I 

O R M X D Y Q P  p Standard 
event status 
register 
(*ESR) 

Standard event 
status enable register 
(* ES E) 

I Logical OR I 

1 Status byte 

Service request 
enable register 

Fig. 2-1 Configuration of Status Byte 
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Table 2-3 Bi t  Def in i t ion of Status Byte 

Bi t  1 Event name 

I M A V 
(;\lessage Available) 

6 

5 

I E R S B  
(Error Summary Bit) 

R Q S  
(Request Service) 

E S B  
(Event  Status  Bit) 

I T S B  
(Termination Summary Bit) 

Description 

Always 0 for the  hIW9030B. 

Indicates whether the  device is requesting service. 
Th is  bit is re turned during serial  poll. RQS is reset to 
0 after being read by the controller through serial 
poll. 

Indicates whether an?; condition se t  in  the standard 
event  s ta tus  register is enabled. 

Indicates whether there is response i n  the output 
queue. 

Indicates tha t  a n  error  event inherent  in the 
ilIW9040B has  occurred. 

Indicates a n  event tha t  has been terminated. 

Always 0 for the  MW9040B. 

Always 0 for the  MW9040B 
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Table 2-4 B i t  Definition of Standard Event Status Register 

B i t  I Event name 

P O X  
(Power on) 

U R Q  
(User Request) 

Tj-Y-7 (Command Error)  

E X E  
(Execution Error)  

D D E  
(Device Dependent Error)  

2 Q Y E  
(Query Error)  

1 R Q C  
(Request Control) 

Description 

0 

Indicates tha t  the power is  on. 

O P C  
(Operation Complete) 

Requests local controi ( r t l ) .  This bit  is generated 
regardless of the device's rernote/local mode. This  bit 
i s  a lways 0 for the MW9040B. 

Indicates a syntax-error program message, mis- 
spelled command, o r  reception nf Group Execution 
Trigger  command (GET) dur ing  program message 
execution. 
- - - - - - - 

Indicates tha t  a program message is received which, 
a l though syntax is  correct,  cannot be executed 
because parameters  a r e  out  of range. 

Indicates that  a n  e r ro r  inherent  in  the device has  
occurred. 

Indicates non-conformance such a s  reading da ta  
while no da ta  is present  i n  the  output queue and  
losing d a t a  in the output  queue for some reason (e.g. ,  
overflow) to the query protocol. 

Indicates tha t  the device is  requesting control right of 
the  b u s  to become the  active controller itself. 
Th is  b i t  i s  always 0 for t h e  ILIW904OB. 

Indicates whether the  device h a s  completed all  
pending operations. Th is  bi t  only responds to the  
*OPC command. 
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Table 

Event name 

&I D E 
(5Ieasurement Data Error) 

2-5 Bi t  Definition of Error Event Status Register 

- 

- 

- 

C P E 
(Copy Error) 

(File Error) E 

Description 

0 : No error detected. 
1 : Set when DAT?, LOS?, SPL?, or  AUT? is 

received while no waveform data  is present, for 
example, immediately after power-on or 
immediately after average reset. 

0 : Not used 
- - -- -- 

0 : Not used 

0 : Not used 
- --- 

0 : Not used 

0 : Kot used 

0 : No error detected. 
1 : Indicates all errors  tha t  occur when COPY is 

executed while paper is used up or the target 
device is not connected. 

0 : No error detected. 
1 : Indicates all errors tha t  occur when FILE is 

executed while the format is incorrect, no media 
is set into place, or  the PMC battery has run 
down. 
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Table 2-6 Bit Definition of Termination Event Status Register , 
C 

Description 

0 : S o t  used 

Bi t  

7 

A L T  
(Average Limit Termination) 

Event name 

- 

d 

- 

0 : Xo reports 
1 : Set when averaging the average limit set  values 

is terminated. 

0 

- 
6 

5 

4 

3 

2 

D P T 
(Data Prepare Termination) 

- 

- 

- 

- 
- 
- 

C O T  
(Copy Termination) 

F I T  
(File Termination) 

0 : Xoreports 
1 : Indicates that preparation for measurement 

results is completed. This bit is set when 
waveform is prepared by executing laser-on or 
by recalling a waveform. 

0 : Notused 

0 : Not used 

o : Not used 

0 : Not used 
1 : Indicates that COPY operation is terminated. 

When an error occurs, the error event s tatus 
register is set to prevent this bit from being 
affected. 

0 : S o t  used 
1 : Indicates that FILE operation is terminated. 

When an error occurs, the error event s tatus 
register is set to prevent this bit from being 
affected. 
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2.2.3 Device Messages 

Tables 2-7 and 2-8 list the common commands available with and the commands inherent in the 
MW9040B Optical Time Domain Reflectometer, as well as  query and response messages. 

No. - 
1 
- 

2 

Table 2-7 C o m m o n  C o m m a n d s  - denotes a space. 

Control item Command Query Response message Remarks 

Clear  S ta tus  :I: C L S - 1 - 

Event  S ta tus  :I: E S E, :I: E S E 7 < R e g ~ s t e r  value > 
Enable , <Register  vaiue > 

Event  S ta tus  - :[: E S R 7 <Register  value > 
Register 

Identi l icat~on - :I: I D N ? ANRITSU. SlW9040 
Nurnber A,O,<Equipment 

version > 

Operation :I: 0 P C :!: 0 P C 7 1 
Complete 

Service Request :I: S R E , : ~ S R E ?  <Register  value > 
Enable <Register  value > 

Read S ta tus  Byte - :I: S T B ? <Register  value > 
Query 

Trigger  4: T R G - - 

Self-Test Query - T s T ? 0 

Wai t  to Complete I : I : W A I  I - I - 
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Table 2-8 inherent Commands 
denotes a space. Control 

Remarks 

commands (measurement control) 
I lesponse message 

dD,{O I 1) 

Command Control item 

: O N  
) :  OFF 

: O N  
) :  OFF 

<hlarker No.> 
i)  For LOSS 

0 :  + marker 
1 :  s, marker 

ii) For SPLICE 
0 :  *marke r  
1 : s! marker 
2 :  x? markpr 
3 :  s x m a r k e r  
4 :  s,, marker 

iii) For AUTO 
1 - 3 mas.  

l la rker  Select LIKS, < hlarker 
No. > 

L I K P ?  , 
< SIarker No. > 

\ IK P ?  

Y S F ?  

<Marker No. > is the 
jarne a s  Marker Select. 

Marker Position AIKP, <Marker 
No. > <Distance : 

hIKP, <Number rT 
markers> <Distance > 

, - - .<Distance > 
VSF, <Vertical asis 
shift value > 

VSF, <Vertical 
axis shift value > 

Vertical Shift 

Horizontal Shift 
axis shift value > 
VSC, <Vertical axis 
scale value > 

Vertical Scale VSC, <Vertical 
as is  scale value > 

Horizontal Scale HSC, 
<Horizontal 
as is  scale value > 

FNC- 
< hleasurenient 
item > 

HSC- <Horizon:ai 
axis scale value> 

g q c -  <Measurement 
itetn > 

F N C ?  < Xfeasurement iten1 > 
0 :  LOSS 
1 : SPLICE 
3:  AUTO 
3: RETURN LOSS 

Function 

Sampling 
StarVEnd/Res. 

SLIP, <SS> ,<SE >, 
<SR> 

RDY,{O I 1) 

<SS> 
Sampling s t a r t  

< S E >  
Sampling end 

<SR> 
Sampling resolution 

1 : Ready 
0 : Not ready 

1 : Connected 
0 : Unconnected 

Ready R D Y ?  

Connector C O N ?  

Wavelength 
Select 
( A  Select) 

W L S ?  [ ,01  
W L  S ?  - 1  

WLS, <Wavelength > 
WLS, <No. of 
wavelengths >, 
<Wavelength >, 
--------.------------ 
,<Wavelength 1 
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Table 2-8 inherent  Commands  (Continued) 
Control commands (CONDITION) - denotes a space. 

No. Control item I Command I Query / Response message  1 Remarks 

1 Distance Range / DSR- <3istance 1 D S R 7 1 DSR, <Distance 1 

I I 

3 / Auto. Attenuator I ATA,{O , 1) 1 A T h 7  1 ATA,{Oil) ( 1 :  OX ,.XL'TO) 

1 

Control commands (MEASURE) deno:es a space. 

2 1 Pulse Width 1 PLS, <?cise width> / P L S 1 PLS, <Pulse ~vidth > / 
range > range > 

1 
XTT, <.\;renuator 
value > 

LISP, <:.:ask So.  > 
< Distacce > 

ShISE;, < 3eviation > 

PWR, < O u ; ~ u t  
power > 

1 

5 

6 

7 

Control item I Command / Query 1 Response message 1 Remarks 

Attenuator 

hIask Pos~uon 

SMSIi  

LD Output Power 

A p p r o s i ~ n a ~ e  
hfethod 
(Linear 
approximation) 

Threshold 

Average Lin:it 

IOR 

Return Loss 
Parameter 

Return Loss 
Parameter Back 
Scattered Level 

A T T ' 

&I S P 7 , 
<Mask 
So .  > 
L I S P 7  

SMSE;? 

P W R '  

ATT, <ht tenuator  
value > 

LISP, < Dls'ance > 

MSP, <Sumber  of 
masks >, < Distance > , 
...  ... . ,<Distance> 

NhISIi, <Deviation > 

PWR, <Output 
poxver > 

APR, <Linear 
approximation> 

THR, <Threshold 
value > 
AVL, < S T > , < N S >  

AVL, < S T > , < T S >  

IOR, <IORvalue > 
RTP, <Setvalue 1 >, 
. . . . . . . . ,<Setvalue 4 >  

BSL, <Set value > 

0 :  OFF ?.IASUAL) 

Output ;j..r.er:O to 127 

A P R 7 

T H R ?  

A V L ? 

I O R ? I I O R < I O R v a l u e > -  
R T P ?  

B S L ?  

APR, <Linear 
approximation > 

THR, <Threshold 
value > 
AVL, < N T > , < N S >  
< T S > , < S T C >  

RTP- <Setvalue 1 >, 
.... , < S e t v a l u e 4 >  

BSL,<BSLvalue> 

< Llnear 
appros;r.ation > 

0 :  2PX 
1 : LSX :.\LL) 
2 : LSX i3ISP) 

< K T >  
Count or :;me 
0 :  Couct 
1 : Time 

< N S >  
Set value of count 

<TS>  
Set  value of time 

< NTC > 
Counter value of 
count or time 

Set  value 1: RSL 
Setvalue2: N1 
Set  value 3: N2 
Se t  value 4: Ne 
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denotes a space. 
I 

Table 2-8 Inherent Commands (continued) 
Control commands (DISPLAY) denotes a space. 

Control commands ( F I L  
I 

Query I Response message ( 

Remarks 

< U n i t >  
0 :  hleter  
I : Foot 
2 : hlile 

Remarks 
- 

I 

command 

Command 

TIT, <Tit le  > 
TIT 

UNL, < U n i t >  

No. 

1 

2 

Query I Response message 

Control item 

Control item 

Tit le  

U n i t  of Length 

T I T 

U N L ?  

I 
LIED, <Media  > I 

TIT, <Tit le  > 

UNL,<Unit> 

< hIedi;i > 
0 :  INT hiE\lORy 
1 : INT PhfC 
2 : EXT PhIC 1 
3 :  EXTPXIC? 
4:  EXT FDD 

Iedia 

SAV, < hlemory No. > 
SAV, <Fi le  n a m e  > 

RNG,{lI2) 1 : All measured 
2 : Disp range  

< S V S >  
S a v e  s t a r t  

< S V E  > 
S a v e  end  

< S V R >  

R C L ?  RCL, <Memory  No. > 
RCL, <Fi le  n a m e  > 

RCL, <Memory  So. > 
RCL, < F i l e  n a m e  > 

Recall 

- 

FDL, <Memory  No. > 
FDL, <Fi le  n a m e  > 

File Delete  

FMT 
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Table 2-8 Inherent Commands (Continued) 
'Y) denotes a mace. Control commands (C( 

Command 1 Query / Response message No. 

1 

2 

3 

I I 

CP'i,{O I 1) / C P Y '  1 CPY-{OII) 

Control item 

Copy 

Target 

Copy itel11 

TGT, <Target> 

1 :  0s 
0 :  OFF 

- -- 

<Target> 
0 : Group 1 
1 : Group:! 

50 : Group 3 
51 : Group4 
52 : Data Storage 

U n ~ t  
\IC8104A 

<Print  iteln > 
0 : A l l  items 
1 : Wave form 

only 

Control commands (COMPARE) - denotes a mace. 

I No. I Control item I Command / Query / Response message / Remarks I 

Control commands (SYSTEM) 

1 

No. I Control item 1 Command I Query 

A 

Compare Recall 
ONIOFF 

- denotes a space. 
I 

1 

2 

3 

Response message I Remarks 

CMP-{0 i 11 

DATE, <Year >, 
<Month> ,<Day>  1 Date 

Time 

Interface Setting 

TIME, <Hour> ,  
<Minute> I 

C L I P ?  

DATE, <Year > , 
<Month>,<Day> 

TIME, <Hour> ,  
<Minute > 

IFS, <Slot>,<Set  
i t e ~ n > , < S e t  value> 

CMP,{OIl) 

D A T E ?  

T I M E ?  

I F S 7 ,  
<Slot>,  
<Set  i tem> 

Control commands (SWEEP MODE) - denotes a space. 

1 : O K  
0 : OFF 

m. 

No. 

1 

i 

Control item 

Sweep Mode 

Command 

SWP,{O 11) 

Query 

S W P ? 

Response message 

SWP,{O I 1) 

Remarks 

0 : Normal mode 
1 : Fast mode 
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Table 2-8 Inherent Commands (Continued) 
Control commands (Other OTDR control) - denotes a space. 

\ I I I i 
No. 

1 

2 

3 

4 

5 

6 

,- 
1 

- 
8 

Control item 1 Command Query Response message Remarks 

I I I 
Initialize IN1 - 

Plug-in uni t  - P L G ?  

Tilne ou t  TIM, <Timeout time > 

Error  Even t  ESE3, <Register E S E S ?  
S t a tu s  Enable value > 
Register  

- - 

PLG, <Plug-in unlt  
model name > 

ESE3, <Register  
value > 

Error  Event 
S t a tu s  Register 

Termination 
Event  S t a tu s  
Enable Register 

Termination 
Event  S t a tu s  
Register 

- 

ESEZ, <Register  
value > 

- 

E S K 3 7 

E S E 2 ? 

E S R 2 

ESR3,CRegister 
value > 

ESEB, <Register 
value > 

ESR2- <Register  
value > 
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Table 2-8 Inherent Commands (Continued) 
Measurement result request commands 

Control item 

Loss 
Measurement 
Data 

Splice Loss 
hIeasurement 
Data  

Auto 
Measurement 
Data  

Return Loss 
Measurement 
Data 

Data 

Command Query 

S P L ?  

A U T ?  

AUT?, 
<Faulty 
point No. > 

-- 

Response message 

LOS, 
<Loss between 2 
points >. < Distance 
between '7 points>,  
<Transmission loss> 

SPL, <Splice loss> 

AUT?, < L u m b e r  of 
faulty points> 

AUT,<S> 
<SPLICE >.<LOSS- 
L > , < L E X G - L > ,  
< TRLOSS-L > , 
<LOSS-R > , < LENG- 
R>,<TRLOSS-R> 

RTL, <Return loss 
va lue  > 

<START>,  < R E S > ,  
< N U M B E R n > ,  O , < l s t  
da ta>; . . . . . ,<n ' th  
d a t a  > 

Remarks 

<N> 
Faulty point No. 

<SPLICE > 
Splice loss a t  faulty 
point 

< LOSS-L > 
Fiber loss (Left side of 
faulty point) 

< LENG-L > 
Fiber length (Left  
side of faulty point)  

<TRLOSS-L> 
Transmission loss 
(Left side of faulty 
point) 

< LOSS-R > 
Fiber ioss (Right  side 
of faulty point) 

< LENG-R> 
Fiber length (Right  
side of faulty point)  

< TRLOSS-R > 
Transmission loss 
(Right side offaulty 

<START > 
Data  s t a r t  distance 

< R E S >  
Data  resolution 

<NUMBER> 
Number of d a t a  
entr ies  

<TYPE > 
0 : ASCII 
1 : Binarv 
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2.2.4 Bus  Commands 

The hIW9040B has the following bus command functions: 

1. Interface clear (IFC) 

The interface clear command (IFC) stops all bus functions. I t  clears the address specificatior, of all 
listeners and  talkers and disables serial poll on all  devices before returning control to the system 
controller. 

2. Device clear (DCL, SDC) 

Device clear (DCL) and selective device clear (SDC) initialize message exchange between devices on 
the GP-IB bus. 

Message-exchange initialization is done to prepare a device for new commands to be sent  from the 
controller when the message exchange-related internal parts of the device a re  not in a n  appropriate 
state for control by the controller (e.g., as  a result  of execution of some other program) alknough 
equipment settings need not be changed. The MW9040B clears the input and output buffers upon 
reception of device clear (DCL) or selective device clear (SDC) and  all pending commands a re  
thereby cleared. 

3. Group Execution Trigger (GET) 
The MW9040B turns laser and average on when Group Execution Trigger (GET) is received. 
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2.3 Parameters 

The hIW9040B checlis the vaiidity of input parameters in two ways. It first  checks the allowable 
range of parameters; then,  i t  checks whether the input parameter is appropriate a s  the parameter of 
each header message. 

When a n  error is found by one of these checks, the following action is taken: 

1. When the allowable range of parameters i s  exceeded 

The command error (bit  5) of the standard event status register is set.  

2. When inappropriate as the parameter of each header message 

The execution error (bit 4) of the standard event status register is set. 

The following shows decision criterion for each. 

1. Input range 

The allowable range of parameters received by the hIW9040B are  defined a s  shown below. When a 
parameter value exceeds the  range of these values, an error is assumed. 

Integer : - 2 1 4 7 4 8 3 6 4 8  to 2 1 4 7 4 8 3 6 4 7  
R e a l n u m b e r :  - 2 1 4 ' 7 4 8 3 6 4 8  to 2 1 4 7 4 8 3 6 4 7  
Exponent : - 9.9E + 37 to 9.9E + 37 

2. Determination of qualification for parameter to each header message 

Before determining whether the parameter is appropriate for a header message, i ts value is rounded 
offfirst. The following shows how values a re  rounded off and how they a re  determined to be an error 
or not. 

<Rounding-off of continuous values> 

If the parameter is a continuous value representing, for example, distance or IOR; a number 
in the place one digit below the minimum effective digit is rounded to the nearest whole 
number. 

For parameters (where resolution i s  not constant as  in  the  case of vertical-axis or horizontal- 
axis shift because i t  is affected by other conditions such a s  the CRT screen resolution), the 
value is rounded to the nearest value with the current-minimum-resolution increment. 

Also, if the value is subject to a range of values, i ts  rounded value i s  checked to see if i t  
within the range of values. When within the range, the value is handled a s  normal. 

Example : The range of IOR is 1.400 000 to 1.699 999. 

Therefore, value 1.399 999 5 i s  normal because i t  i s  rounded to 1.400 000. 
Value 1.699 999 49 is also normal because i t  is rounded to 1.699 999. 
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< Rounding-off of discrete values > 

If a parameter consists of a discrete value to represent a n  ON or OFF state a s  in the case of 
1/0 or pulse width, a number in the place one digit below the minimum effective digit is 
rounded off to the nearest whole number. 

If the rounded value is not a reasonable value, an  error results. 

Example : Assume a pulse width of 50 ns. A pulse width parameter  in  messages is 
expressed a s  1 = 1 ns. 

Therefore, value 50.4 is normal because it is rounded to 50, indicating a pulse 
width of 50 ns. Value 50.5 results in an error because it is rounded to 51. 
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2.4 Rules and Definit ion of Notation 

The following rules a r e  used in this manual to describe remote operation. 

< > Characters enclosed with these brackets  indicate a word or  phrase  represent ing a 
program code parameter or bus command. 

.. - . - This means "defined by xxx". For example, A:: = B means that  A can be expressed by B 
in any s tatement  which contains A. 

I Means "or" and selects one element from a list. For example, A I B means A or B, but  not 
both. 

[ ] These brackets mean that a n  item enclosed with them is omittable. 

{ } When multiple items are enclosed with these brackets, one element is selected from them. 
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2.5 Protocol 
The hIW9040B clears the input buffer and output queue when the power is turned on or  the device 
clear command is received. 

When the hIW9040B operates  a s  a device, t he  MW904OB a n d  cont ro l le r  c o n ~ m u n i c a t e  by 
exchanging complete <program message > and  <response message > . Thi s  means  t ha t  the  
controller mus t  always terminate <program message> before i t  can attempt to read a response. 
The MW9040B terminates <response message > a t  any time other than  outputting hardcopy. 

When a query message is sent from the controller, the nest  message tha t  passes the bus is always a 
< response message > . The controller must read the <response message > for the query message 
before sending another <program message > to the MW9040B. 

The controller can send two or more queries in one query message. This is called a "conlpound 
query" transfer.  hIultiple queries in one query message are divided by semicolons. Response for each 
query is also divided by a semicolon. 

Commands a r e  executed in order they a r e  received. The same appl ies  when Group Execution 
Trigger command (GET) is received. Group Execution Trigger command (GET) cannot be sent in a 
<program message >.  

[ Exceptions t o  the protocol ] 
(1) When addressed for the talker while there is no information to send 

When the hIW9040B has no information to send and i s  addressed for the  ta lker  before 
receiving a query, a query error results and  no information is output to the bus. When the 
MW9040B cannot send any information because the requested query cannot be executed due to 
error for some reason, the MW9040B simply waits for the next message from the controller 
without indicating query error to it. 

(2) When addressed for the talker while listener is nonexistent on the bus 
When the MW9040B is addressed for the ta lker  while the listener is nonexistent on the bus, 
the hIW9040B waits until there is a listener or  for control from the controller. 

(3) Command error 
When the M'CV9040B discovers a syntax error  or undefined command header ,  i t  sends a 
command error to the controller. I 

I 
The message is nullified. 

The error command bit of the s tatus  byte i s  set  to 1. 

An error message is displayed after ringing a buzzer. 

A service request i s  generated. 

(4) Execution error 
When the parameter is out of the range or the  requested command or query cannot be executed 
with the current  set  value, a n  execution error  is reported. 
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(5) Device-dependent error 

When the hIW9040B cannot execute a command for reasons inherent to the device, it sends a 
device-dependent error. Kote, however, that the present MW9040B does not have conditions 
under which device-dependent errors a r e  generated. 

(6) Query error 

When the appropriate query-read protocol is not followed, a query error is reported. This  
includes the interrupt  and non-termination conditions described below. 

(7) Non-termination condition 

When the controller attempts to read a <response message> before terminating a <program 
message >, a query error is generated. 

(8) Interrupt condition 

When the controller a t tempts  to send another  <p rog ram message > before reading al l  
<response messages> created by a query message, a query error is generated. In this case, the 
responses that  have not been read a re  discarded. The <program message> on the interrupt 
side is not affected. 

(9) Buffer deadlock 

When both input buffer and output queue are full, a deadlock results. This state tends to occur 
when a very long <program message> (containing a query that  creates a large amount of 
response data) is sent  to the hIW9040B. The MW9040B can receive no more of data,  and the 
controller cannot read response data  until <program message> is completely transferred. 
When this state i s  encountered, the deadlock is released by clearing the output queue and 
discarding all responses till the end of that  <program message >. Also, the query error bit is 
set. 
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SECTION 3 

PREPARING FOR USE OF GP-IB 

Remote control for the instruments connected via the GP-IB sys tem interface is exercised by 
specifying the address set for each instrument.  This  section describes how to connect the GP-IB 
cables and how to set addresses a s  a preparatory s tep before the GP-IB can be used. 

3.1 Connecting Devices with GP-IS Cable 

Before remote control can be applied, connect the GP-I0 cable first. The GP-IB connector is located 
on the GP-IB interface board fitted in SLOT0 on the rear panel. Note tha t  the MW9040B does not 
operate a s  a device with the GP-IB interface fitted in  SLOT1. 

Before connecting the cable, tu rn  off the power to all  devices connected to the bus line. 

Also turn off the power while a n  interface board is being inserted to the  SLOT 0. 
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3.2 Confirming and Setting Addresses 

Each device on the GP-IB has its own address. These devices a re  specified for the listener or talker 
by MLA (My Listen Address) or hITA (My Talk Address) from the controller. 

Sets the MW9040B GP-IB address by key operation, a s  described below. When set t ings a r e  
completed, i t  immediately s tar ts  operation a s  a device with tha t  address. Once i t s  address is set, the 
address is retained by a backup battery so tha t  the setting does not change regardless of whether the 
power is on or off. 

To confirm the currently set  GP-IB address, follow the procedure described below. 

Press [PRIOR] two times to bring the soft key hierarchy to the first layer (1/2). 

@I Press soft key [etc.] to bring the soft key hierarchy to the first  layer (212). 

@Press  soft key [SYSTEM] to bring the soft key hierarchy to the second layer SYSTEM. 

@Press  soft key [INTERFACE] to bring the soft key hierarchy to the third layer INTERFACE. 
When this is done, the CRT screen displays the interface setting screen shown below. In this 
display example, the MW9040B's GP-IB address is 1. 

ADDRESS 
C O N T R O L L E R / D E V I C E  

1 - P E R I P H E R A L  ADDRESS - 

D A T A  STORAGE U N I T  
P R I N T E R  
P L O T T E R  

Of. 
D E V I C E  C O N T R O L L E R  I 

Input values by turning the rotary  knob and then 
press the  [ S E T ]  key. 

To change the GP-IB address,  t u r n  t he  ro ta ry  knob on th i s  interface sc reen  while the item 
ADDRESS on SLOT0 i s  reversed. When the desired address i s  reached, press soft key [SET]. 
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SECTION 4 

INITIALIZATION 

4.1 Initializing Bus with IFC Message 
For the MW9040B Optical Time Domain Reflectometer to be controlled via GP-IB, the GP-IB bus 
must be set  to the designated state by initializing i t  before s tar t ing control. To do this, insert the 
interface clear command a t  the beginning of the program. 

For details on interface clear, refer to the item for bus commands 

Example : 

IFC @ I  
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4.2 Initializing Message Exchange with DCL and SDC Bus Commands 

When controlling the MW9040B Optical Time Domain Reflectometer via GP-IB, its parts related to 
GP-IB message exchange must  also be initialized. To do this, execute device clear or selective device 
clear before starting GP-IB control. 

For details on device clear (DCL) and selective device clear (SDC), refer to the  paragraph 2.2.4 for 
bus commands. 

Example : 

DCL @1 

DCL @I01 
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4.3 Initializing Equipment with %RST Command 

The :I:RST command is one of the common commands under IEEE488.2. This command initializes 
each parameter of the iCIW9040B Optical Time Domain Reflectometer itself. 

For the contents of initialization, refer to the section 7 for %RST among common commands. 

Example : 

WRITE @ 101: ":I: RST" 
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4.4 Initializing Equipment with IN1 Command 

The IN1 command corresponds to the [INITIALIZE] key of the MW9040B. Its contents of processing 
are the same as those of :I:RST command. 

For the contents of initialization, refer to the section 7 for :t:RST among common commands. 

Example : 

WRITE @101: "INI" 
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4.5 Equipment State immediately after Power-on 

The state of the MW9040B Optical Time Domain Reflectometer (when its power is turned on) is the 
same a s  when the power was turned off last. 

However, when the power is turned on after replacing a plug-in unit by turning the power off, each 
parameter is initialized. The initialized items and initial values a re  the same a s  those of the :1:RST 
command message. Refer t o  the detailed description on section 7 for the :!:RST command message. 
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4.6 Activating Equipment 

To activating the instruments connected to the GP-IB bus simultaneously; use a bus command, 
Group Execution Trigger (GET). 

When Group Execution Trigger (GET) is received, the MW9040B star ts  measurement after turning 
laser and average on. 

Example : 

TRG ($1 

To s ta r t  measurement with an  JIW9040B's device message, use the laser-on command. 

Example : 

WRITE @101: "LD 1" 
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SECTION 5 

LISTENER INPUT FORMAT 

Data messages come in two types: program messages and response messages. This section describes 
the format of the program messages received by the listener. 

Program messages consist of a sequence of program message units,  wi th  each uni t  comprised of 
program command or program query. 

The diagram below shows one program message being transmitted from controller to clevice It 
consists of two program message units intended to set  the distance range to 10 Knl and the pulse 
width to  100 ns, i .e. ,  DSR 10000 and PLS 100, which a re  connected via a program message unit 
separator 

Address 3 LISTENER ADDRESS SPECIFICAT!OM < P R O G R A M  hlESSAGE > <PROGR:'.: '.lESSAGi TERMINATOR> 

< P R O G R A M  MESSAGE UNIT > 

DSR 10000 space;space 

<COPAMAND PROGRAM HEADER> 

< P R O G R A M  HEADER SEPARATOR> < P R O G R A M  D A T A >  (:dew L~ne)  

< P R O G R A M  HEADER SEPARATOR> 

space 

DSR space I I 
<dec~mal numerlc program data > < w h ~ t e  space > 

10000 space 

The program message format consists of a sequence of "functional elements" which a r e  minimum 
dividable uni ts  of function. The upper-case alphabetic characters enclosed with brackets < > in 
the above diagram a re  examples of functional elements. Functional e lements  may fur ther  be 
divided into what  a r e  called "encoded elements." The lower-case alphabetic characters enclosed 
with brackets < > in the above diagram are  examples of encoded elements. 

A diagram indicating selection of functional elements in a specific path is called a functional syntax 
diagram. Similarly, a diagram indicating selection of encoded elements in a specific path is called 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



an encoded syn tas  diagram.  The following pages describe the  program message format using these 
functional and encoded s y n t a s  diagrams. 

Encoded elements represent  the encoded element of the  actual  bus necessary to send functional 
element data bytes to the  device. Upon reception of functional e lement  da ta  bytes, the listener 
checks whether each individual element conforms correctly to the  rules of encoding procedure. If 
any element does not conform to the ru les ,  the  l is tener  genera tes  a command e r ror  without  
interpreting i t  a s  a functional element. 

5.1 Program Message Notat ion 

The following shows the  formats of program-message funct ional  e l e m e n t s  and  program d a t a .  
(Compound and common commands a r e  omitted.) 

5.1.1 Separator, Terminator and Space Preceding Header 

(1) PROGRAM MESSAGE UNIT SEPARATOR 

Multiple program message units a re  linked using "zero or more spaces + semicolon." 

Example 1 : General format linking two program message units 

Example 2 : One space t semicolon A V G - 1  ;LD, 1 

(2) PROGRAM DATA SEPARATOR 

Multiple i tems of program data  a r e  divided by "zero or more spaces + comma + zero or more 
spaces." 

Example 1 : General  format dividing two items of program data  

Example 2 : Comma only TIME 10,15 

Example 3 : Comma + one space TIME 10, 15 
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(3) PROGRAM HEADER SEPARATOR 

The interval between the program header and program da ta  is divided by "one space + zero or 
more spaces." 

Example 2 : One space FNC 0 

(4) PROGRAM MESSAGE TERMINATOR 

A program message is suffixed by "zero or  more spaces + any of LF, EOI, or LF + EOI." 

<General  format > 

(5)  SPACE PRECEDING THE HEADER 

The program header may be preceded by "zero or  more spaces." 

<General  format > 

Example : One space before the second program header SPF DSR 25000 ; PLS 100 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



5.1.2 General Format of Program Command Messages 

(1) Message not accompanied by any data 

Example: I N 1  Initialization 

Message accompanied by integer data 

o 

NR1 : Integer 

Example : DSR, 50000 Sets distance range 

(3) Message accompanied by real number 

HR : COMMAND PROGRAM HEADER 

<HR> 

NR2 : Real number 

L 

Example : IOR- 1,500 Sets IOR 

(4) Message accompanied by fixed or arbitrary character string data 

i 

P 

0--- <HR> - 0 SP '* character . 

t 
* 

Example : RCL-TESTDATA. DAT Recalls memory data. 
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(5) Message accompanied b y  multiple program data 

Example : DATEu90,10, 10 Sets date to October 10,1990. 

5.1.3 General Format of  Query Messages 

The query program header is represented by suffixing the command program header wi th  "?." 

(1) Message n o t  accompanied by query data  

Example : LOS? Requests measured results of transmission loss. 

(2) Message accompanied b y  query data 

Example : MSP?, 1 Requests set  distance of mask 1 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



5.2 Functional Elements of Program Messages 

The device accepts a program message after detecting the terminator placed a t  the end of the  
program message. The following describes each functional element of this program message. 

5.2.1 <TERMINATED PROGRAM MESSAGE > 
<TERMINATED PROGRAhl MESSAGE > is defined a s  follows: 

<PROGRAM MESSAGE> 
<PROGRAM MESSAGE 

<TERMINATED PROGRAM JIESSAGE> is a data  message that  satisfies all functional elements 
necessary for transmission from the controller to the listener device. 

<PROGRAM MESSAGE TERhIINATOR> is added after <PROGRAM MESSAGE > to complete 
transfer of <PROGRAM MESSAGE > . 

Example: <TERI\IIIXATED PROGRAhl M E S S A G E >  to send two commands with a 
WRITE statement. 

<TERMINATED FSOGRAM MESSAGE > 

I Address 3 LISTENER ADDRESS SPECIFICATION <PROGRAM MESSAGE > <PROGRAM MESSAGE TERMl f lLTOR> 

A 
\ c \ 

:.,;.:, >:.:.:.:.:.:.:.:.)::.:.:.i:.:.:.:;;.:.:.:.:.>:>,.;.;..:.;: ..... .............................. ..:.:.>:.:.:.:.:.:.:.:.; ...... .: ,........ ::.:.:.:.:.:.:.:.:.>>:.: .. :....I. .... :.:...:...>: ...... ..:. . , 

@101:"HSF 1000 MKP 1,50000" <LF> 

Functional elements 

J 
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5.2.2 <PROGRAM MESSAGE TERMINATOR> 

<PROGRAM NESSAGE TERhIINATOR> is defined as  follows: 

<PROGRAM ?IIESSAGE TERhlINATOIt> terminates  the sequence of one or more < PROGRAJI 
MESSAGE U N I T >  elements of a certain length. 

LF Defined a s  a single ASCII code byte OA (10 in  decimal). I t  is ASCII control code L F  (Line Feed), 
used to re tu rn  the carriage and bring the  pr int  position to the  beginning of the  nes t  line. 
Therefore, i t  is also called N L  (New Line). When  sending <PROGRAM MESSAGE> with a 
WRITE@ statement  using PACKET V, there  is no need to include a description to generate 
the CR-LF code when creat ing p rogram because the  WRITE@ s t a t e m e n t  automatical ly  
t ransmits  the  CR-LF code. In this  case,  when you want to generate  LF code only, execute the 
following s ta tement  a t  the  beginning of the  program. 
T E R M  IS CHRS(10) 

END The  EOI signal can be generated by asser t ing the EOI line TRUE (LOW level). (The EOI 
line is one of the GP-IB management  buses.) 

/ 
Last data byte 

Binary data string Terminator 

One of the s ta tements  of PACKET V to control 
the EOI line is a EOI ONIOFF sta tement .  The 
defaul t  i s  t h e  s a m e  s t a t e  a s  E O I  O F F  i s  
executed and the  EOI line is  not  controlled. By 
executing EOI ON beforehand, i t  is possible to 
send t h e  EOI s i g n a l  s i m u l t a n e o u s l y  wi th  
terminator LF when sending the  las t  da ta  byte 
of the WRITE@ statement .  

EOI I I 
EOI signal fU 

< P R O G R A M  M E S S A G E >  m a y  b e  
terminated by the  EOI signal a lone without  
sending LF. 

NOTE 

T h e  CR code re tu rns  the  p r in t  position to the 
beginning of the  same line, b u t  is  general ly  
ignored on the  l istener side. However, because 
many products available o n  t h e  m a r k e t  use  
the  CR-LF code, most controllers a r e  designed 
to output the L F  code following the  CR code. 
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5.2.3 <white space > 
<white space > is defined a s  follows: 

-A- < w h ~ t e  character --- s p a c e  > / + 

<white space > is defined a s  a single ASCII code byte in the range of ASCII code bytes 00 to 09, OB 
to 20 (0 to 9, 11 to 32 in decimal). 

Except the LF, although the range includes ASCII control and space signals, the device simply 
processes them as spaces or skips them over without interpreting them as ASCII control signals. 

5.2.4 <PROGRAM MESSAGE > 
<PROGRAAI MESSAGE > is defined as follows: 

<PROGRAM MESSAGE 

/ UNIT SEPARATOR> 

<PROGRAM MESSAGE > is a sequence of zero or one <PROGRAM MESSAGE USIT>  element 
or more <PROGRAM MESSAGE UNIT > elements. <PROGRAM MESSAGE USIT > elements 
represent programming commands or data  sent from controller to device. The <PROGRAM 
MESSAGE UXIT SEPARATOR> element is used as  a separator to divide multiple <PROGRAM 
MESSAGE UNITS >. 

Example 1 : Program message to set :l:marker to 1 km. 
MKP 0 ,1000  

Example 2 :  Program message to set horizontal shift to 1 km following the above setting of 
the example 1. 
HSF 1000 

<PROGRAM MESSAGE > 

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

.-- __.I 
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5.2.5 <PROGRAM MESSAGE UNIT SEPARATOR> 

<PROGRAhI MESSAGE UNIT SEPARATOR> is  defined as  follows: 

<white space > is defined as follows: 

< w h ~ t e  space 
character> 

< PROGRAhI MESSAGE UNIT SEPARATOR> divides the sequence of < PROGRAM MESSAGE 
U S I T  > elements into each element of <PROGRAM MESSAGE >. 

The device interprets the semicolon ";" as  the separator of <PROGRAlI  XIESSAGE U S I T > .  
Therefore, <white  space characters> before and after the semicolon are skipped over. However, 
<white space characters> are effective in tha t  they make the program easy to read. Note that if a 
semicolon is  followed by a <white space>, i t  is the <white space> for the following program 
header. 

5.2.6 <PROGRAM MESSAGE UNIT> 

<PROGRAM MESSAGE UNIT > is defined a s  follows: 

<COMMAND MESSAGE UNIT> 

<QUERY MESSAGE UNIT> ' 

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

<COMMAND MESSAGE UNIT> and <QUERY MESSAGE UNIT> a re  described in detail in  
paragraph 5.2.7. 
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5.2.7 <COMMAND MESSAGE UNIT> and <QUERY MESSAGE UNIT> 

1. < COhIAIAND MESSAGE UNIT> is defined as follows: 

<PROGRAM DATA 

SEPARATOR > 

\ \ - 
<Example > <PROGRAM DATA > 2 < , -  

< C O M M A N D  PROGXAM HEADER> <PROGRAM HEADER SEPARATOR> < P R O G U M  DATA SEPARATOR> 

<QUERY MESSAGE UNIT > is defined a s  follows: 

<PROGRAM DATA 

SEPARATOR> 

<QUERY PROGRAM <PROGRAM HEADER 
<PROGRAM DATA> 

SEPARATOR> 

<Example> <PROGRAM DATA > 

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

If <COMMAND MESSAGE UNIT> or <QUERY MESSAGE UNIT> is followed by program data 
after its program header, there is always one space between them as a separator. The program - - 
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header tells the  use, function, and operation of program data. If program data  is not included. the 
use, function, and operation to be executed in the device are  indicated by the header alone. 

<COMivIAND PROGRAM HEADER> in the program header is a command to control the device 
from the controller.  <QUERY PROGRAM HEADER> is  a query  command sen t  from the 
controller to the device in advance for response messages from the device to be received by the 
controller. This  header is unique in that  it is always suffixed by ' I ? "  a s  a query indicator. 

5.2.8 <COMMAND PROGRAM HEADER> 

<COi\4hlAND PROGRAM IIEADER> is defined a s  follows: 
Each header may be preceded by <white space >. 

<common command 
program header> F- 

C w h ~ t e  space> 

<simple command program header> is defined a s  follows: 

- 
/ \  program header> 

<compound command program header > is defined as  follows: 

\ L 7 / 
program header> 

t I 

<common command program header > is defined as follows: 
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4. <program mnemonic> is defined as  follows: 

/ 7 \ 

< upperllower 
case alpha > r h  

<COMMAND PROGRAM HEADER> 

- 

Indicates the use, function, and operation of the program data  executed by the device. If program 
data  is not included; the use, function, and operation to be executed in the device are  indicated by 
the header alone. 

< upperllower 
case alpha > 

<program mnemonic> indicates these meanings with ASCII code characters.  The following 
describes the definition of mnemonic and the definitions in paragraphs 1 , 2 ,  and 3 above. 

'. 

The mnemonic always begins with a n  upper-case or lower-case alphabet. This  is followed by a 
combination of upper-case alphabets (A to Z), lower-case alphabets (a to z), under line (-), and 
numbers (0 to 9). Mnemonic can be up to 12 characters long, but i t  normally consists of three to 
four upper-case alphabets.  No space is included between characters.  

<upper/lower case a lpha> Defined a s  a single ASCII code byte in the range of ASCII code 
bytes 41 to 5A and  61 to 7 A  (65 to  90 a n d  97 to 122 in  
decimal = uppercase alphabets A to Z and lower-case alphabets a 
to 2) .  The header may be accepted by the device regardless of 
whether i t  is sent  in upper-case or lower-case characters. 

<digit> Defined a s  a single ASCII code byte in the range of ASCII code bytes 30 to 39 (48 to 
57 in decimal = numeric values 0 to 9). 

(-) Indicates ASCII code byte 5F (95 in decimal = underline), and is defined a s  a single 
ASCII code byte. 

<simple command p rogram header> 

The definition of <program mnemonic> described above is applied directly a s  is. For example, 
the MW9040B uses "INI" as  a "mnemonic to mean initialization," and i t  becomes a "simple 
command program header" to mean the execution of initialization without program data. "DSR" 
is a "mnemonic to mean distance range," and  i t  becomes a "simple command program header" to 
execute the distance range setting only when i t  is accompanied by program da ta  indicating the 
distance range. 
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rn <compound command program header > 

<compound coinrnand program header> is a command program header to execute conrpound 
functions. <program mnemonic> is always preceded by a colon ":" as the separator  of 
<compound command program header >. If only one of this header is used, the following ":" can 
be omitted. 

Although the >Ill-9040B does not support this compound command program header now, this 
header i s  described here assuming expansion in the future. 

Function This header is used for complex devices to theoretically configure a device 
command se t  by assigning i t  with compound functions. 

Example 1 : \Then using all device commands of other equipment XISXXXX (provisional 
name) in the hIW9040B. 

Example 2 : \Vhen using the  WXYZ command among t h e  device commands  of o ther  
equipment hTSXXXX (provisional name) in the MW904OB. 

Example 3 : A white male rabbit living in a forest (FOREST) is named WHITE. A tvhite 
female rabbit living in a forest (GROVE) is also named WHITE. If  WIIITE only 
is used as a command, i t  does not distinguish bet:veen these two rabbits.  
Therefore 

FOREST: WHITE o r  : FOREST: WHITE . . . . . . . . . . . . . . .  Indicates the male rabbit. 
GROVE :WHITE o r  : GROVE: WHITE . . . . . . . . . . . . . . . .  Indicates the female rabbit. 

<common command program header> 

<common command program header> always has its <program mnemonic> preceded by an  
asterisk " 4:". This command is named "common" because i t  is one of the common commands 
applied in  common to all other IEEE 488.2 compatible measurement instruments connected via 
the bus. 

Example: When making the end of operation (in the device of address 8 connected to the 
GP-IB interface of select code 1) idle, and resetting each device to its designated 
inherent state.  

. . . . . . . . . . . . . . . . . . . .  WRITE 0108: ":]:RST1' The above i s  executed by :I:RST, a IEEE 
488.2 common command, enclosed with 
quotations " ". 
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5.2.9 <QUERY PROGRAM HEADER> 

<QUERY PROGRAM HEADER> is defined a s  follows: 
Each header may be preceded by <white  space > . 

program header> 

I 
<common query 

program header> 

1. <simple query program header > i s  defined a s  follows: 

2. <compound query program header > i s  defined a s  follows: 

3. <common query program header > i s  defined a s  follows: 

<QUERY PROGRAM HEADER> 

<QUERY PROGRAM HEADER> is  a query command s e n t  from the controller to the device in  
advance for response messages from the device to be received by the controller. This header i s  
unique in tha t  it i s  a lways suffixed by "?" a s  a query indicator. 
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5.2.10 <PROGRAM HEADER SEPARATOR> 

<PROGRAM HEADER SEPARATOR> is defined a s  follows: 

<PROGRAM HEADER SEPARATOR> is used a s  a separator between <COMMAND PROGRAhI 
HEADER> or <QC'ERY PROGRAAI HEADER> and <PROGRAM DATA>. 

If there a re  multiple <white space characters> between the program header and program data, the 
first  <white  space character> is  interpreted a s  the separa tor ,  with all other  <whi te  space 
characters > skipped over. However. <white space characters>,  a r e  effective in that  t h e  malie 
the program easy to read. 

Thus, there is always one header separator between the header and data. indicating the end of the 
program header a s  well as  the beginning of program data. 

5.2.1 1 <PROGRAM DATA SEPARATOR> 

< PROGRAhI DATA SEPARATOR> is defined a s  follows: 

When <COM;LIAND PROGRAM HEADER> or <QUERY PROGRAM HEADER> has multiple 
parameters,  < PROGRAM DATA SEPARATOR> is  used to divide them. 

When using this  data separator, always use a comma, but need not necessarily use <white space 
character >. 

<white space characters> before or after the comma are skipped over. However, <white space 
characters> a r e  effective in that  they make the program easy to read. 

<Example> <PROGRAM DATA > 

< C O M M A N D  PROGRAM HEADER> < P R O G R A M  HEADER SEPAftATOR> < P R O G U M  DATA SEPARATOR> 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



5.3 Program Data Format 

The following describes the  format of <PROGRAM DATA> indicated in function syn tas  diagrams. 

<PROGRAM DATA> functional elements a r e  used to t r a n s m i t  var ious  types  of p a r a m e t e r s  
related to the program header.  The diagram below shows the  types of these program data .  Among 
these types of program da ta ,  the lIW9040B accepts those which a r e  indicated on white background 
in the  shaded ovals. T h e  program da ta  not used with the iLIW9040B shown here a re  for reference 
purposes. 

< CPARACTER ; - \ - G > ~ ,  

<ARBITRARY 

PROGRAM DATA> 

\_( cEXPRESSION PROGRAM 
DATA > 
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5.3.1 <CHARACTER PROGRAM DATA> 

<CHARACTER PROGRAhl DATA> elements  a r e  used for remote control by t ransmi t t ing  
abbreviated alphabetic or alphanumeric data ,  and is defined a s  follows: 

The contents of character data  a r e  the same as  those of program mnemonic. Although control data 
is normally comprised mainly of numeric data ,  control can also be exercised using this character 
program data .  Shown below is i ts encoded syntax diagram. 

The da t a  a lways  begins with a n  upper-case or  lower-case alphabet .  This  i s  followed by  a 
combination of upper-case alphabets (A to Z), lower-case alphabets (a  to z), underline (A. and 
numbers (0 to 9). This combination of a lphanumer ic  characters  a r e  used a s  symbols a s  for 
mnemonic. The data  can be up to 12 characters long, with no space included between characters.  

<upper/iower case alpha> Defined as  a single ASCII code byte in the range of ASCII code bytes 
41 to 5A and 61 to 7A (65 to 90 and 97 to 122 in  decimal = upper- 
case alphabets A to Z and lower-case alphabets a to z). 
The header may be accepted by the device regardless of whether it  is 
sent  in  upper-case or  lower-case characters. 

<digi t> Defined as  a single ASCII code byte in the range of ASCII code bytes 30 to 39 (48 to 
57 in decimal = numeric values 0 to 9) 

(-1 Indicates ASCII code byte 5F (95 in  decimal = underline), and i s  defined a s  a single 
ASCII code byte. 

Thus, <CHARACTER PROGRAM DATA> is a program data  intended to send alphanumeric  
symbols of a relatively short mnemonic type. 
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5.3.2 <DECIMAL NUMERIC PROGRAM DATA> 

<DECIMAL NUMERIC PROGRAhI DATA> is  a program da ta  to t ransmi t  numeric constants 
expressed by decimal notation. Decimal numbers  may be expressed a s  a n  integer  type, fixed-point 
type, or floating-point type. 

These three types of numeric  notation a r e  used to enable N R F  (flexible numeric  representation) of 
program data  consisting of decimal numbers,  and a r e  defined a s  shown by the  encoded s y n t a s  
diagram below. 

< mantissa > is defined a s  follows: 

<exponent > is defined a s  follows: 

<white space > and <optional digit > a r e  defined a s  follows: 

/ 7 

<digit> <wh~ te  space > 
1 

- 7 

\ - ? / 

\ 
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The encoded syntax diagram of decimal number  program da t a  described above will now be 
explained separate1 J for the integer, fixed-point, and floating-point types when transmitting these 
program data.  

Note that  in  any type of transmission, the following processes a re  performed. 

~ounding-of f  of numeric elements When t h e  device receives a < DECIMAL NUhICRIC 
PROGRAM DATA > element consisting of more digits than 
can be handled internally, i t  rounds off the element to the 
nearest whole number while ignoring its sign (k). 

Off-range data If the  va lue  of a <DECIMAL S L S I E R I C  PROGIiAilI 
DATA> element is out of the allowed range, a n  esecution 
error is reported. 

(1) Integer type - NR1 transmission 
The example below transmits integer (NRl ) ,  tha t  is, a decimal number without containing any 
decimal point or exponential expression. 

Zero (0) can be inserted a t  the beginning. 
Example: 005, + 000045 

No space can be inserted between sign ( +  or -) and the number 
Example: + 5, + -5 (invalid) 

Space (s) can be inserted after the number 
Example: + 5,,, 
Sign "+ " may be or need not be added. 
Example: + 5 ,5  

A comma cannot be used to divide digits. 
Example: 1,234,567 (invalid) 
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(2) Fixed-point type - N R 2  transmission 
The example below transmits real number (NRZ), that  is, a decimal number containing digits below 
the decimal point, except an integer or exponential expression. The syntax diagram consists of 
(integer part), decimal point, and (fraction part). 

-(Integer part) - 1  *(Fract~on part)+ 
Decimal polnt  - 

7 7 

<dlgl t> < d ~ g l t >  

7 - - - 
<digi t> < d i g ~ t >  

i ? 

1 I 4 
I I I 
L - - -  Value In the L _ - -  The decimal L - - -  Value in the  f rac t~on  

Integer part polnt  cannot be part may be 
may be o m ~ t t e d  o m ~ t t e d  o m ~ t t e d  

The numeric representation of the integer type is applied to the (integer part).  

No space can be inserted between the number and decimal point. 
Example: + 753, .I23 (invalid) 

Space (s) can be inserted after the number in the (fraction part) 
Example: +753.123,,,, 

The decimal point need not always be preceded by a number 
Example: .05 

A sign can be placed before the decimal point 
Example: + .05, - .05 

A number can be ended with the decimal point. 
Example: 12. 
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(3) Floating-point type - NR3 transmission 

The example below transmits real number (NR3) expressed b~ a floating-point format, that is, 
a decimal number containing digits of exponential expression. The  syntax diagram consists of 
(mantissa par t )  and (exponent pert). The mantissa part is expressed by the integer or fixed- 
point format to indicate the precision of the value. The exponent part begins with E, followed 
by a value indicating the power of 10. 

-= ( M a - ; m a  p a r t )  I * , 

--(Ex-onent p a r t )  + 

/ 7 

< d ~ g ~ t >  

E denotes the power of 10, and indicates the beginning of the exponent part.  

E may be entered in either the upper or lower case. 
Example: 1.234Ef 12, 1.234e+ 12 

A space can be placed before and after or either before or after E (or e). 
Example: 1 . 2 3 L E -  + 12 

Preceding zeros must be omitted in the exponential expression. 
Example: 1.234E + 4,1.234E + 04 (invalid) 

If the sign is  +, the sign + in both the mantissa and exponent par t s  can be omitted. 
Example: + l.234E + 4,1.23434 

Numbers in the mantissa part  cannot be omitted. 
Example: - 1E2, -E2 (invalid), - .E2 (invalid) 
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8 Floating-point notation 

The following describes range restrictions, etc. applicable to the mantissa and exponent parts using 
a number consisting of 12 effective digits as  an  example. 

The floating-point expression is 
used to  indicate a 23-digit number 
without reducing the precision of 
12 effective digits. 

The f loating-point expression is 
used to  indicate to  the 23 decimal 
places without reducing the pre- 
cision of 12 effective digits. 

I-(~ant~ssa part)- -(Mantissa I ( i xponbnt  part) / / (Exponent part) 

Sign of the value If the value is negative, the negative sign ( - )  is placed before the effective 
number a t  the left of the mantissa part.  If the value is positive, the 
positive sign ( + )  may be omitted. 

Mantissa part Indicates the effective number in the effective digit  part ,  tha t  is ,  the 
precision of the value. 
The value in the mantissa part does not exceed 255 without leading 0s. If 
this range is exceeded, a command error results. If, when expressing a 
value by the integer or fixed-point notation, the precision of the value 
cannot be expressed within its effective digits, the mantissa part makes it 
possible. 

Exponent part Indicates the number of shiftings of unit position. The number of the 
exponent is in the range of - 32000 to + 32000. If this range is exceeded, 
a command error results. Leading zeros are omitted. The sign may be 
either + or -. The sign + may be omitted. 

+ sign . . . . . . . . . . . . . . .  E is followed by positive sign (+), with (exponent 
value + 1) indicating the number of digits of the 
value. 

. . . . . . . . . . . . . . .  - sign E is followed by negative sign ( - ) ,  indicating the 
decimal place a t  which the effective number begins. 
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5.3.3 < SUFFIX PROGRAM DATA> 

< S U F F I X  PROGRAAI D A T A >  is  used foilowing the < D E C I J I A L  XUhIERIC P R O G R A J I  
DATA> (integer type NRI ,  fixed-point type hTR2, or floating-point type xR3) described nbo~re, 

t allowing each type of numeric representation to be suffixed a s  necessary. 

NR field 

The suffix i s  added for decimal number program data when the unit of measurement is required for 
that  data. It  i s  used independently as  suffix unit or as  a combination of s u f i a  unit and suffix 
muitipliers. Its syntax diagram is a s  shown below. The generally used routes a re  indicated by thick 
lines. 

A suffix multiplier is expressed with upper-case or lower-case alphabets. For example, lE3HZ is  
expressed as 1 KHz where 1E3 = 1 K. 

A suffix uni t  is  expressed with upper-case or lower-case alphabets 

<SUFFIX PROGRAM DATA> cannot be preceded by letter E because it may be confused with 
the E tha t  i s  used in floating-point numeric representation. 
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The following shows suffix multipliers and suffix units. (These a r e  not used on the hIW9040B.) 

(1) Suffix multipliers 

Table 5-1 Suffix Multipliers 

Multiplier Mnemonic 

E X  
P E 
T 
G 

MA (Note)  
K 

M (Note)  
U 
N 
P 
F 
A 

Name 

E X A  
P E T A  
T E R A  
G I G A  
M E G A  
K I L O  
J I I L L I  
M I C R O  
N A N 0  
P I C 0  
F E M T O  
A T T O  

Note: According to conventional tradition, 1 0 6  of HZ is represented by MHZ (megahertz) and 1 0 6  
of OFIN is represented by MOHM (megohm). These a r e  listed in the table of suffix units in 
Table 5-2, and not included in the above table of suffix multipliers. 

(2) Relative units (dB) 

. . . . . . . .  dB value for 1 pV DBUV 

....... dB value for 1 p W  DBUW 

. . . . . .  dB value for 1 mW DBMW 
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(3) Suffix units 

Table 5-2 Suffix Units 

Item 

Current  
Atmospheric pressure 
Charge 
Luminous intensity 
Decibel 
Power 
Capacitance 
Mass 
Inductance 
Frequency (hertz) 
Mercury column 
Joule 
Temperature 

Volume 
Luminous intensity 
Luminous intensity 
Length (meter) 

Frequency (1EGIlz) 
Resistance 
Force 
Resistance 
Pressure 
Ratio (percent) 
Angle (radian) 
Angle (degree) 

Time (second) 
Conductance 
Automatic speed 
Pressure 
Voltage 
Power (watt) 
Hourly speed 
Luminous intensity 

Recommended 
unit  mnemonic  

A 
ATM 

C 
C 0 
DB 
DBM 

F 

H 
HZ 

INHG 
J 
K 

L 
L M 
L X 
M 

N 
OHM 
PAL 
P C T  
RAD 

S 
S I E 

T 
TORR 

V 
W 

W B 
LM 

Quasi used uni t  
mnemonic  

G 

C E L  
FAR 

F T 
I N  

MHz 
MOHM 

DEG 
MNT 
S E C  

Name 

Ampere 
Atmosphere 
Coulomb 
Candela 
Decibel 
Decibel ~ni l l iwatt  
Farad 
Gram 
Henry 
Hertz 
Inches of mercury 
Joule 
Degree Kelvin 
Degree Celsius 
Degree Fahrenheit 
Liter 
Lumen 
Lux 
3Ieter 
Feet 
Inch 
Megahertz 
Megohm 
Newton 
Ohm 
Pascal 
Percent 
Radian 
Degree 
Minute (of arc) 
Second 
Siemens 
Tesla 
Torr 
Volt 
Watt  
Weber 
Lumen 
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5.3.4 < NON-DECIMAL NUMERIC PROGRAM DATA> 

<PION-DECIMAL XUMERIC PROGRAM DATA> i s  non-decimal numeric program data  used to 
t ransmit  hexadecimal, octal, and binary numeric data .  Non-decimal da ta  always begins with the  # 
mark.  It  is defined a s  the  encoded syntax diagram shown on the  left below. However,  t h e  
MW9040B handles only the  decimal number.  Transmit t ing row of character s t r ing  other than  those 
specified results in  a command error. 

T h e  c h a r a c t e r s  f o l l o w i n g  # H  o r  # h  a r e  
a c c e p t e d  b y  t h e  d e v i c e  a s  a n  u n s i g n e d  
hexadecimal .  F igures  i n  ( ) ind ica te  cor- 
responding decimal numbers.  

tHabc1230 ( 1  1,256,0990) 

#hAbc123 

#H2DC3 ( 1  1.715D) 

#h2dc3 
#H8301 (33,537D) 

#h8301 

The characters  following #Q or +q a r e  accepted 
by the device a s  a n  unsigned octal. 

#Q37 (3 1 D) - #q37 

#Q26703 ( 1  1.71 5D) 

dq26703 

#q26703 

The  characters  following #B or  #b a re  accepted by 
the device as a n  unsigned binary. 
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5.3.5 <STRING PROGRAM DATA> 

<STRING PROGRAM DATA> is the program data exclusively used for character strings. All of 
ASCII 7-bit codes can be used. kIowever, single and double quotations used in a character string 
must always come as  a pair of the same type, one immediately following the other. 

Both ends of a character string must be enclosed with single or double quotations regardless of 
whether quotations are used within the character string. For example, 

I t ' s  a n i c e  day -+ " I t ' s  a n i ce  day.'' 
+ ' I t ' s  a n ice  day. '  

0 When both ends of a character string are enclosed with single quotations, the single quotations 
used within the character string must be repeated (i.e., ' I ) .  Other characters, including double 
quotations, may be described as are.  For example, 

" I  shouted, 'Shame'." + "'I shouted, ' 'Shame' ' . " I  

0 When both ends of a character string are enclosed with double quotations, the double quotations 
used within the character string must be repeated (i.e., ""). Other characters, including single 
quotations, may be described a s  are.  For example, 

" I  shouted,  'Shame' ." -+ " " " I  shouted, 'Shame' . " " I '  

< insertedf  > is a single ASCII symbol of ASCII code byte 27 (39 in decimal = symbol I ) ;  

<inserted1' > is a single ASCII symbol of ASCII code byte 22 (34 in decimal = symbol 'I). <non- 
single quote char> and <non-double quote cha r>  are respectively single ASCII symbols other 
than single and double quotations. 
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5.3.6 <ARBITRARY BLOCK PROGRAM DATA> 

<ARBITRARY BLOCK PROGRAM DATA> is a non-decimal program data that  begins with the 
# mark. It directly transmits binary data using 1 byte = 8 bits a s  a minimum block without 
changing the data format. The differences with the <NON-DECIMAL NUMERIC PROGRAh? 
DATA > described earlier are: 

It handles both character string data and numeric data without being limited to numeric data. 

It has information indicating the number of data bytes, etc. sent, between # and first data. 
- - 

/ - \ / - 

< non-zero \ + 
<dlglt> / \ _ <8-bit data 

digit> byte> * 

-2 
Thus, this non-decimal data allows the data bytes to be transferred to be specified as  necessary, and 
is defined as follows: 

<digi t> Is a number in the range of ASCII code bytes 30 to 39 (48 to 57 in decima 
= numbers 0 to 9) and defined as a single ASCII code byte. 

<non-zero digit> Is a number in the range of ASCII code bytes 31 to 39 (49 to 57 in decima 
= numbers 1 to 9) and defined as a single ASCII code byte. 

<8-bit data byte> Is an  8-bit byte in the range of 00 to FF (0 to 255 in decimal). 

(1) When the number of data bytes to be sent i s  known 

This applies to the upper-right route in the above syntax diagram. The number of bytes in <8- 
bit data byte> to be transferred is specified a t  the position of <digit> in the diagram, that  is, 
immediately before the beginning of writing data. Then, the number of digits in the specified 
number of bytes is written between # and <digi t>,  that is, a t  the position of <non-zero 
digit>. For example, 4-byte data bytes (DAB) to be sent may be described as follows: 

Specify 4 at the position of <digit> because 4 bytes are sent. 

5. 
#14<DAB><DAB><DAB><DAB> 

7 
The value of <non-zero digit> i s  1 because 4 at  the position of <digit> on the right is one digit. 

Specify 4 at the position of <digit> because 4 bytes are sent. May also be specified w i th  leading zeros. 

1 
#3004<DAB>DAB><DAB><DAB> 
t 

The value of < non-zero d i g ~ t >  IS 3 because 4 at the position of <digit> on the right i s  three digits (i.e.. 004). 
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(2) When the number o f  data bytes to be sent is  unknown 

This applies to the lower-right route shown in the syntax diagram in the preceding page. Place 
# O  before the first data. The last data  is terminated with LFAESD. 

LFAEND is such that  when the s ta tement  shown below is  esecuted beforehand in the 
beginning part of the program, the EOI signal is sent  out a s  the E S D  signal simultaneously 
with terminator LF when the last data byte is transmitted. 

For LF  TERM IS CHRS(10) 

For E N D  E O I  ON 

(3) Handling of integer-precision binary data 

The following shows the range of typical 1 byte (8 bits) and 2 bytes (16 bits) integer data with 

Integer-precision binary data  is used as  transfer data of the <ARBITRARY BLOCK > format 
for both program data and response data. Its specification is a s  sho1i.n below. 
Negative numbers are processed as  a two's-complement form. 

and without sings. 

Xumber of bytes transferred 

Sequence of transfer 

Signed binary code 

Cnsigned binary code 

1,2,4, or 8 bytes 

Transferred sequentially beginning with :he most significant bit. 

LSB . . . . . . . . . .  Right-aligned from the right edge 
MSB . . . . . . . . . . . . .  Sign bit 
When the data  length is smaller than the field, the remaining 
space in the field is filled with MSB. 

............... LSD Right-aligned from the right edge 
. . . . . . . . . . . .  MSB Not a sign bit 

Unused high-order bits a re  filled with 0. 
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The following shows the internal representation of signed 1, 2, 4, and 8-byte integer data. The 
sign bit is such that  when 0, it indicates positive data; when 1, it indicates negative data. 

Because the decimal point is placed a t  a fixed position on the right of the LSB bit, this type of 
representation is referred to as fixed-point binary. Because the position of the decimal point is 
fixed as  such, when data contains numbers below the decimal point,  these numbers a r e  
discarded and only the integer data is stored in the integer digit part. For unsigned data, all 
bits are set in the integer digit part. 

1 byte 

(inteoer d l p t  
part) 

polnt  
2 byte 

(Integer k ~ g ~ t  part) 

I 
1 bvte ! 2 bvte 1 3 bvte 4 bvte 

(4) Handling of floating-point binary data 

n 

Floating-point binary data  is used a s  transfer data of the <ARBITRARY BLOCK> format for 
both program data and response data. Note that floating-point binary data  is not used in the 
devices manufactured by Anritsu. The following describes general specifications of this type of 
data  for your reference. 

I I I 

( I n t , e g e r  d l i g ~ t  p p r t )  
I I 

A numeric value of this format must be comprised of the following three fields: 

a Sign field (sign bit) 

I 
131 24 123 16115 8 1 7  1 I t Dec~mal polnt  
I 

1 byte I 2 byte 1 3 byte 1 4 byte 1 5 byte 6 byte 7 byte 8 byte 

@ Exponent field (exponent bit) 

5 
I 

4, 

Mantissa field (mantissa bit) 

I 1 I I I I I 
I I I I I I I 

( I I n  t e t g  e ir d i i  g i I t  9 a r l t )  
I I I I I 1 I 

The values handled here are the numeric data  that  contains fractions, with i t s  numeric  
precision available a s  single or double precision. The following shows the field structure and 
transfer sequence of this type of numeric data. The symbols in the diagram below are: S = 
sign bit, EM = MSB exponent bit, EL = LSB exponent bit, FM = MSB mantissa bit, and FL 
= LSB mantissa bit. 

6 3 56 55 48 47 40 3 9  32 3 1  24 2 3  16 15 8 7 O e Dec~rnal 
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Precision 

Single- 
precision 

-- -- 

Field structure and transfer sequence Number of 
transferred bytes 

4 bytes 
(32 bits) 

Double- 
precision 

- - -  

Transfer byte 1 Dl0 line 

8 bytes 
(64 bits) 

2 Sign bit : 1 b i t  

2 Exponent  bit: 8 bi ts  ( +  127 to - 126) 
Mantissa b i t :  2 3  bi ts  

Transfer b y t e  I Dl0 line 1 
8 7 6 5 1 4  3 2 ' 1  

I s t b y t e  S E M  E E E E E ; E 

2 n d b y t e  1 1 1 1; i F r i  i 1 1 1 
3rd to 7 t h  byte 

8 t h  byte F F F F F FL 

(3 Sign b i t  : 1 b i t  

@ Exponent  bit: 1 1  bits ( + 1023 to - 1022)  

@ Mantissa bi t :  5 2  bi ts  

5.3.7 < EXPRESSION PROGRAM DATA > 
The <EXPRESSION PROGRAM DATA> element is used to send an  expression for calculating 
scaler, vector, matrix, or string value to the device so that the device can calculate the expression 
and obtain a value in place of the controller. 

Note: The MW9040B does not have the function of <express ion>,  described below. When 
calculation of an  expression is required, therefore, the value of that expression is obtained 
by the controller in advance and the calculated numeric data is transferred to the device a s  
program data. 
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<EXPRESSION PROGRAM DATA > is defined a s  follows: 

<expression > <expression > uses ASCII characters in  the  range of ASCII code bytes 20 to 7E 
(32 to 126 in  decimal) in  sequence. However, the six characters  enclosed with [ 1 
below a r e  not used: I" ,  #, ' ,  (, ), ; I .  T h a t  is, a double quotation, number 
symbol, single quotation, left-side paren thes i s ,  r ight-s ide parenthesis ,  a n d  
semicolon. 

When <expression> i s  given a s  a + b + c for example, the  above s y n t a s  diagram becomes a s  
follows: 

These expressions can be transferred to the  device using a n y  program d a t a  format described 
hitherto, except the indefinite format of <ARBITRARY BLOCK PROGRAM D A T A > .  W h e n  
<expression > is received, the  device executes processing to calculate the expression and obtain i ts  
value. 
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SECTION 6 

TALKER OUTPUT FORMAT 

Data messages come in two types: program messages and response messages. This section describes 
the format of response messages sent  from the talker device to the controller. 

Response messages include such messages a s  measurement results, setting conditions, and status 
information. These response messages may be returned with or without the header. 

The diagram below shows response messages sent  from device to controller as  ASCII character 
strings with header in return for holizontal-shift query message HSF? and vertical-shift que1.y 
message VSF? 

<TERMINATED PROGRAM MESSAGE > 

<RESPONSE MESSAGE UNIT>  <RESPONSE MESSAGE UNIT  SEPARATOR> <PROGRA'.' !.?ESSAGE U N I T >  

< 2ESPONSE HEADER > 
<RESPONSE HEADER > <RESPONSE D A T A  > 

<RESPONSE HEADER SEPARATOR> <RESPONSE D A T A >  

<RESPONSE HEADES SEPARATOR> 

Cresponre  rnnemonlc>  

HSF - 
<character response d a t a  > <character response d a t a  > 

50000 2 0 

The program below shows the operation part of the above. 

100 WRITE @101:"HSF? ; VSF?" 

110 READ @ 101 :A$ ! c When the terminator LF is detected, response messages 
HSF 50000;VSF 20 a re  read into A$. 

The response message format is  configured by a sequence of functional elements (where function is 
divided into uni ts  of minimum level of function) a s  in  the case of program messages. The upper-case 
alphabet characters enclosed with brackets < > in  the above diagram a r e  the  examples of 
functional elements. A functional element may further be divided into what is called encoded 
elements. The  lower-case alphabet characters enclosed with brackets < > in the above diagram 
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are  the  esampies of encoded elements. Consequently, the s y n t a s  diagram notation is the  same for 
both talker and listener. 

The following pages describe the response message format centering on the differences from the 
program message format.  

6.1 Di f ferences in F o r m a t  Syn tax  b e t w e e n  P rog ram a n d  Response Messages 

The greates t  differences in  format syn tas  between program and response messages a r e  a s  follows: 

Program message fo rmat  Flesible program creation is intended to enable the  device to easily 
accept p rogram messages  f rom t h e  con t ro l l e r .  C o n s e q u e n t l y ,  
although t h e r e  may be some difference in  message descr ipt ion 
hetween program messages, these program messages can perform 
the sarne function. For example,  <white  space> can be inserted in  
separators or terminators a s  many a s  desired, i t  is possible to create 
easy-to-read programs. 

Response message format Output messages a re  sen t  out  by following the  s t r ic t  rules of syntax 
to enable the  controller to easily accept response messages from the 
device. Therefore,  contrary to the above, t h e  response message 
syntax allows only one notation for one function. 

The table below summarizes the differences between the program message and response message 
formats. Note that "zero or one or more spaces" described in the table indicates <white  space> .  

I Characterist ics I Program message syntax  1 Response message syn tax  

I Before a n d  after  E in NR3 Zero or more spaces + Ele + zero or more Upper-case character  E only. 
exponent  p a r t  spaces. 

Program description 

Alphabetic characters 

I +sign in N R 3  esponent  p a r t  I May be omitted. I Cannot be omitted.  

tFlesible) 

Both upper-case and  lower-case characters  
can be used for the sarne effect. 

I I I 

:[: ASCII code byte 20 (32 in  decimal = ASCII character  space: sp)  

(Str ict)  

Upper-case charactersoniy.  

<white space > 

Message uni t  

Uni t  separa tor  

Space placed before header 

Header separator  

Data  separa tor  

Terminator  

Two or more spaces can be placed before arid 
after  separator a s  well a s  before the 
terminator. 

Header with program d a t a  
Ql Header without  p rogram da ta  

Zero or more spaces + semicolon 

Zero or more spaces + header  

Header + one or more spaces 

Zero or more spaces + comma + zero or 
morespaces 

Zero or more spaces + a n y  of LF, EOI, or LF 
+ EOI 

Not used. 

Data w ~ t h  header 
@ Data  without  header 

Semicolon only. 

Header only. 

Header + one #20:[: 

Comnla only. 

L F  + EOI 
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6.2 Functional Elements of Response Messages 

A response message output by the  talker is accepted by the controller as  i t  is terminated by the 
LFAEXD signal .  The following describes each functional e lement  of this response message. 

The rules of syntax diagram notation a r e  the s a m e  a s  for program messages. For  details,  refer to 
Section 5. Also note tha t  the  description of functional and encoded e lements  h e r e  is  omit ted 
wherever they a r e  the same as those of program messages. For  this par t  of description, refer to 
Section 5 a s  necessary. 

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

<TERMINATED RESPONSE hIESSAGE > is a d a t a  message t h a t  satisfies all functional elements 
required for transmission from the  talker device to the controller. <RESPOSSE MESSAGE> is 
appended with  <RESPONSE MESSAGE TERNINATOR> a t  i t s  end to complete the  transfer of 
<RESPONSE MESSAGE > . 

Example : <TER>IINATED RESPOXSE MESSAGE > linking two message uni ts  

I <TERMIPIATED P R O G R A M  MESSAGE > I 

<PROGRAM MESSAGE> < P R O G R A M  MESSAGE i E R M I i i A 7 O R >  

Address 3 

Functional e lements  

6.2.2 <RESPONSE MESSAGE TERMINATOR > 
< RESPONSE MESSAGE TERMINATOR> is defined a s  follows: 

<RESPONSE MESSAGE TERMINATOR> is placed next to the  l as t  <RESPONSE MESSAGE 
UNIT > to t e rmina te  the  sequence of one or more <RESPONSE MESSAGE UNIT > elements  of a 
certain length. 

.. - 
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LFAEND is such that  when the statement shown below is executed beforehand in the beginning 
part of the program, the EOI signal is sent out as  the END signal simultaneously with terminator 
LF when the last data byte is transmitted. 

For LF  TERM IS CHR$(10) 

For END E O I  ON 

Example : Reading the currently set horizontal shift. 

10 TERM IS CHR$ (10) ! . . . LF is assigned as  terminator code. 

20 E O I  ON!  . . . . . .  . . . . . . .  . .  . The EOI signal is output t ha t  asserts the EOI line TRUE when 
sending the last data byte. 

30 WRITE 8101: "HSF?" ! . . .  Query for reading the horizontal shift. 

40 READ @101:A$! . . .  . . .  . .  . . .  Response data read is terminated by EOI signal. 

6.2.3 <RESPONSE MESSAGE > 
<RESPOIUSE MESSAGE > is deiined a s  follows: 

-+ <PROGRAM MESSAGE UNIT> I 
<RESPONSE MESSAGE > is a sequence of one or more  <RESPONSE MESSAGE UNIT> 
elements. 

The <RESPOXSE MESSAGE UNIT > element means a s ingle message sen t  from device to 
controller. The <RESPONSE MESSAGE UNIT SEPARATOR> element is used as  a separator to 
divide multiple <RESPONSE MESSAGE UNITS > . 

6.2.4 <RESPONSE MESSAGE UNIT SEPARATOR> 

<RESPONSE MESSAGE UNIT SEPARATOR> is defined a s  follows: 

<RESPONSE MESSAGE UNIT SEPARATOR > is used when outputting a sequence of multiple 
<RESPONSE MESSAGE UNIT> elements a s  a single <RESPONSE MESSAGE> by dividing 
the <RESPONSE MESSAGE UNIT> elements with <UNIT SEPARATOR> semicolon "; ." 
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6.2.5 <RESPONSE MESSAGE U N I T >  

<RESPONSE MESSAGE UNIT > is defined a s  folIoivs: 

<RESPONSE MESSAGE 
the header, which returns 
message. The  other is a 
measurement results data 

UNIT> has two types of syntaxes. One is a response message unit with 
the enact results of processing done for the information set  by a program 
response message uni t  without the header ,  which r e tu rns  oniy the 

6.2.6 <RESPONSE HEADER SEPARATOR > 
<RESPONSE EIEADER SEPARATOR> is defined a s  follows: 

<RESPONSE HEADER SEPARATOR> separates <RESPONSE HEADER> and < RESPOXSE 
DATA > by inserting one space immediately after <RESPONSE HEADER > . 

Space S P  is ASCII code byte 20 (32 in decimal). 

Consequently, response messages wilh the header always contain one space between the header and 
data a s  a response header separator. I t  indicates the end of the response header a s  well as  the 
beginning of response data. 

6.2.7 <RESPONSE DATA SEPARATOR> 

<RESPONSE DATA SEPARATOR> is defined a s  follows: 

<RESPONSE DATA SEPARATOR > is used when outputting multiple <RESPONSE DATAs >, 
to divide them by inserting it between one and following data. 
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<RESPONSE HEADER> is the same in format representation a s  < C O M M A N D  PROGRAM 
H E A D E R >  described in paragraph 5.2.8 except the following three points. 

1. The characters usable in <response mnemonic> a r e  s t ipulated so t h a t  for alphabetic 
characters, only upper-case characters can be used. Others a re  the same a s  with <program 
mnemonic > . 

2. Although a space can be inserted before the program header, the response header cannot be 
preceded by a space. 

3. Although multiple spaces can be inserted after the program header, the response header can 
only be followed by one space. 

The next page collectively shows <RESPONSE HEADER> from <s imple  response header > 
through <response mnemonic > . 

Note: For usable characters,  <response mnemonic> i s  the same as  with <program mnemonic > 
except that  only upper-case alphabets can be used in <response mnemonic>.  For others, 
refer to paragraph 5.2.8. 
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Element 

RESPONSE HEADER 

I Function 

The header represents the function of response data. Its meaning is 
indicated by <response mnemonic> which consists of up to 12 
characters (upper-case alphabets, numbers, or underlines, or a 
combination of the foregoing) beginning with an upper-case alphabet,  

header > 

<common 4I response header> ti- 
1. < simple response header > is defined as  follo~vs: 

I .  <compound response header > is  defined as  follows: 

f 

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

Element 

RESPONSE HEADER 
(Cont.) 

Function 

1. <response mnemonic> is defined as follows: 

< upperlcase 

- <upper/case 

ASCII code by tes  41 to  5A ( 6 5  to 90 in decimal = upper-case 

aiphabetsA to Z) 
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<RESPONSE DATA > comes in 11 types, of which the response data  types enclosed in shaded ovals 
can be sent to the controller with the MW904OB Which response data  is returned to the controller 
is determined by the query message sent to the device. 

<CHARACTER RESPONSE 
\ 

\ 

', <NR2 NUMERIC RESPONSE 

<NR3 NUMERIC RESPONSE DATA> 

DATA > 

<OCTAL NUMERIC RESPONSE DATA> 

RESPONSE DATA> \ 

<DEFINITE LENGTH ARBITRARY BLOCK 
RESPONSE DATA> 

<INDEFINITE LENGTH AREITRARY BLOCK ,,. 

RESPONSE D A T A  > 
:1: 

... . . . . . . .. . ,  ..\.. .. .,.,. .,., . . . . . . ,.. . . ... . . .  . ,.... . 

% <INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA > and <ARBITRARY ASCII RESPONSE DATA > --.. 

are  terminated by LFAEND immediately after their own last  da ta  byte. 
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Element 
- 

(1) CHARACTER 
RESPONSE DATA 

<Example> 
SAVE, TRACE1 

2) NR1 NUMERIC 
RESPONSE DATA 

3 )  NR2 NUMERIC 
RESPONSE DATA 

) NR3 NUMERIC 
RESPONSE DATA 

Lower-case alphabets 
cannot be used for E. 
No spaces can be 
inserted before or after 
E. 
" +" in the exponent 
part  cannot be omitted. 
" + " in the mantissa 
part  may be omitted. 

Function 

Data consisting of the same character string a s  in  <response 
mnemonic>. Therefore, i ts character string always begins with an  
upper-case alphabet and is 12 characters long a t  maximum. Do not use 
numeric parameters because they a r e  inappropriate. 

lnteger data,  that  is, a decimal number of integer without the decimal 
~ o i n t  or exponential representation. 

?ixed-point data,  that  is, a decimal number other than  integer and 
xponential representation. 

loating-point data ,  that  is, a decimal number with digits of 
vponential representation. 

<digit> 

(Mantissa part) 

/ 
d I 

<digit> 

(Exponent part) 
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(Continued) 

Function 1 
Hexadecimal numeric da ta  

5 )  OCTAL NUMERIC 
RESPONSE DATA 

ktal numeric data 

Element 

(5) HEXADECIMAL 
NUMERIC 
RESPONSE DATA 

( t  

< 

C 

I 
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Element 

:7) BINARY NUMERIC 
RESPONSE DATA 

8) STRING RESPONSE 
DATA 

<Example > 
"This is  a text" 
"Say, ""fIe]lo""," 

,9) DEFINITE LENGTH 
ARBITRARY BLOCK 
RESPONSE DATA 

<Example> 
Transferring 
1 l256O99D in 4 
bytes 

4 
# 1400ABC123 

(Continued) 

Function 

Binary numeric d a t a  

411 of ASCII $-bit code can be used. Both ends of the  character s t r ing  
I re  always enclosed with double quotations. Double quotations within 
;he character s t r ing a r e  repeated in  succession with the  same type of 
luotation on each occurrence. Because CR, LF, and  space can be used, 
;his type of data is suited for outputting text to a pr inter  or CRT. 

- 
< non-double 
quote char> y I 

8-bit binary block d a t a  of fixed length. This type of d a t a  is suited for 
transferring large amounts  of da ta ,  &bi t  extended ASCII code, o r  non- 
display data. 

- ~ [ ~ p + & q - - + p q +  data byte > 
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(Continued) 

LENGTH 
ARBITRARY BLOCK 
RESPONSE DATA 

Example> 
Transferring 
- 250, - 50,120, 
... in indefinite 
length 

.1 
#OFFOGFFCE0078 

1)ARBITRARY ASCII 
RESPONSE DATA 

Example-1 > 
<ASCII Byte> 
<ASCII Byte > 
LFAEND 

Example-2 > 
LFAEND 

Function 
- 

l-bit binary block data of indefinite length. For this reason, the first 
lata is preceded by #O. Also, the last  data  is terminated by LFAESD. 

rhis type of data consists of ASCII data  bytes, except LF, which are 
mnsmit ted without dividing each byte. Therefore, the last data  is 
,erminated by LFAEND. 
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( Blank)  
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SECTION 7 

COMMON COMMANDS 

This section describes the common commands set  forth in IEEE488.2. 

The common commands control such basic functions a s  identifying and resetting the equipment, a s  
well as  how status is read and cleared and how commands and queries a re  received and processed by 
the MW9040B Optical Time Domain Reflectometer. 

Each status register has a status enable register associated with it .  Desired s tatus information can 
be selected by masking the status bits with the appropriate pattern. The masked status bits are  not  
used in s tatus summary information reports. 

For details on how to read status registers and how to use the s tatus information oblained from the 
MW9040B Optical Time Domain Reflectometer, refer to Section 8 in this manual. 
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[ 1 ] %CLS (Clear Status) 

Syntax 

Command syntax : :!:CLS 

Example 

WRITE @101::!:CLS 

Description 

The :!:CLS command clears all event status registers,  queues, and  data s t ructure 
including a device definition error queue and status byte. When the :I:CLS command 
follows immediately after <program message terminator>,  the output queue and MAV 
(Message Available) bit are  cleared. 
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[ 2 ] :KESE/:-I:ESE? (Event Sta tus  Enable) 

Syntax 

Command syntax : :1:ESE <register value > 

Query syntax : :!:ESE? 

where 

<Register Value> ::=indicated by a number from 0 to 255 (integer). 

W Example 

To set  bits 3 and 5 of the standard event status enable register to "1" 

To read the settings of the standard event status enable register 

10 DIM ESE$:!:20 
20 WRITE @101:":I:ESE?" 
30 READ @101:ESE$ 
40 PRINTESG$ 
50 EXD 

B Description 

The :!:ESE command sets the bits of the standard event status enable register. The 
standard event status enable register masks the bits of the standard event status register. 
When enabling the particular bit of the standard event status register, set it to "1"; when 
disabling the particular bit of the standard event status register, set i t  to "0". For details 
on the standard event s tatus enable register, see the table below. 

The :!:ESE? query returns the current contents of the enable register. 

S tandard  Event Sta tus  Enable Register . 
B i t  

7 

6 

5 

4 

3 

2 

1 

0 

Bi t  name 

PON 

URQ 

CME 

EXE 

DDE 

BYE 

RQC 

OPC 

Weight 

1 2 8  

6 4 

3 2 

1 6  

8 

4 

2 

1 

Enable conditions 

Power on 

User request 

Command error 

Execution error 

Device dependent error 

Query error  

Bus control request 

Operation completed 
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Response message format 

Return format : <register value > < LF I CR,LF > 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 3 ] :,!:ESR? (Event Status Register) 

I Syntax 

Query syntax : :!:ESR? 

rn Description 

Example 

To read the N value of the standard event status register 

D I M  SESR$:k20 
WRITE @lOl:":I:ESR?" 
READ @101:SESR$ 
PRINT SESR$ 
E N D  

The :I:ESR? query returns the contents of the standard event  s t a tu s  register .  The 
s tandard event status register is cleared when it is read by the controller. 

Standard Event Status Register 

Bit 

7 

6 
5 

Weight 

1 2 8  

Bit name 

PON 

4 

Response message format 

Conditions 

0 = Register read - Not s ta r tup  mode 
1 = Startur, 

6 4 
3 2 

3 

2 

1 

0 

Return format : <register value > < LF I CR,LF > 

1 6  

where 

u R Q  
CME 

8 

4 

2 

1 

<register value > :: =Indicated by a number from 0 to 255 (integer) 

0 =User  request - Not used (always 0) 
0 = No command error detected 
1 =Command error detected 

EXE O=No execution error detected 
1 =Execution error detected 

DDE 

QYE 

R w  

OPC 

0 = N o  device-dependent error detected 
1 = Device-dependent error detected 
0 = N o  query error detected 
1 = Query error detected 
0 =Bus  control - right request - Not used 
(always 0) 

0 = Operation not terminated 
1 =Operation terminated (compieted) 
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[ 4 ] X:IDN? (Identification Number) 

I Syntax 

query  syntax : :!:IDN? 

I Example 

To read the character string for identification 

10 DIM IDN$:i:50 
20 WRITE @101:":I:IDN?" 
30 READ @101:IDN$ 
40 P R I N T I D N $  
50 END 

Description 

When the :i:IDK? query is issued, the character s t r ing that  allows a n  external controller 
to identify the equipment is returned. This character string consists of <manufacturer 's 
name > , <equipment name >, <manufacturing No. > , and <equipment version > . For 
<manufacturing N o . > ,  the MW9040B always returns 0 because i t  does not have the 
corresponding <manufacturing No. > . 

Response message format 

Return format : ANRITSU, MW9040B, 0, <equipment version > < LF I CR,LF > 

where 

<equipment version> : :=A 4-digit integer indicating the current equipment version. 

I tem Character string Number of characters 

Manufacturer's name ANRITSU 
- - 

7 characters 

Equipment name  MW9040B 7 characters 

Manufacturing No. 0 1 characters 

E a u i ~ m e n t  version 0001 4 characters 
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[ 5 ] X:OPC/%OPC? (Operat ion Complete)  

Syntax 

Command syntax : :I:OPC 

Query syntax : :I: OPC? 

Example 

To specify that the operation complete bit of the standard event status register be set 
when pending processing of an overlap command is completed 

WRITE @101:":1:OPC" 

o To wait until pending processing of a n  overlap command is completed 

10 DIM OPC$:I:20 
20 WRITE @101:":?:OPC?" 
30 READ @101:OPC$ 
40 PRINT OPC$ 
50 END 

Description 

:I:OPC and :!:Ope? do not have any effect with the MW9040B 

The :kOPC command sets the operation complete bit of the standard event s ta tus  register 
when all processing is terminated for a command that  has been accepted but  remained 
incomplete of processing. 

Such a processing-incomplete state occurs for overlap commands. An overlap command 
means a command that executes the next command even when device operation initiated 
by tha t  command is in progress. The MW9040B does not have such overlap commands. 

The  :kOPC? query returns ASCII character "1" when all pending processing in device 
operation is completed. 
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r----------------- 
1 r----------------- 1 I Standard event status f : Standard event status I 

f enable register I I f register I 
I 

L- - - - - - - - - - - - - - - - -J  L-----------------A 

Power on 

User request 

Command error 

Execution error 

Device dependent error 

Query error 

Request Control 

Operation complete 

Logical OR 0 
ESB summary message b i t  (bi t  5 in status byte) 

Response message format 

Return format : 1 <LF I CR,LF> 
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[ 6 ] :::RST (Reset) 

I Syntax 

Command syntax : :I:RST 

Example 

To initialize 

WRITE @101:":I:RST" 

Description 

The *RST command resets various settings of the MW9040B to their initial states.  This 
command initializes many more settings than in the case of initialization described 
earlier in Section 4. 

The following lists the items initialized by this command. 

a The device's inherent functions or states are  set to certain known states regardless of 
how they have been set  until now. The  contents of settings are shown in the tables in 
the nest  pages. 

a The macro defined by the 'DDT command is set to a s tate  defined for the device. 

O M a c r o  operations a re  disabled and the MW9040B is placed in the macro command 
reject mode. Also, the macro definition is returned to the s ta te  indicated by :he 
equipment designer. 

@ T h e  device is placed in the OCIS state  (Operation Complete Command Idle State) .  As a 
result, the operation complete bit cannot be set to the SESR (Standard Event Status 
Register). 

@The  device is placed in the OQIS state  (Operation Complete Query Idle State).  As a 
result,  operation complete bit 1 cannot be set to the output queue. 
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Initial Values Set by XRST Command 

Soft key hierarchy 

H E L P  

Laser 

Average 

Horizontal axis scale 

Vertical axis scale 

Horizontal axis shif t  

Vertical axis shift  

Function 

AUTO 

Marker 
Selected MARKER 

:!: MARKER 
X1 MARKER 
X2 MARKER 
X3 AIARKER 
X4 MARKER 

Distance range 
- - -  

Pulse width 

Attenuator 

Auto a t tenuator  

Selected mask No. 

Mask S o .  1 distance 

Mask No. 2 distance 

Mask No. 3 distance 

Mask No. 4 distance 
----------------- 
Mask No. 5 distance 

Initial value 
I 

With plug-in unit Wi thou t  plug-in unit 

Fi rs t  hierarchical layer L1: (112) Firs t  hierarchical layer L1: (112) 
(This state is  recovered when (This s t a te  is recovered when 
returned to the  Local state.  ) returned to the  Local state.  ) 

off Off 

Off Off 

Off Off 

0 ff Off 
- 

Initial value of plug-in unit  da ta  Not initialized 

5 dBidiv 5 dB/div 
- - 

Okm Okm 

10 dB 10 dB 

LOSS function LOSS function 

Off 1 Off 

Marker 
Marker  initial s t a te  
Marker  init ial  s t a te  
Marker  init ial  s t a t e  
Marker  initial s t a te  
Marker  initial s t a te  

Marker  
Marker  in i t ia l  s t a t e  

' Marker  in i t ia l  s t a t e  
Marker  in i t ia l  s t a t e  
Marker  in i t ia l  s t a t e  
Marker  in i t ia l  s t a t e  

Initial value of plug-in unit  da ta  Not initialized 

Initial value of plug-in unit  da ta  Not initialized 
-- -~ 

Initial value of plug-in unit  da ta  Not initialized 

O n  Not initialized 
~ - ~- 

No. 1 No. 1 

Okm Okm 

Okm Okm 

Okm Okm 

Okm O k m  

Okm Okm 
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Initial V a l u e s  S e t  by :f:RST Command (Continued) . 
No. 

- 
18 

- 
19 

- 
20 

- 
2 1 

- 
22 

- 
23 

- 
24 - 
2 5 
- 

26 

27 

- 
2 8 

Near-end 
mask width 

Set t ing value of 
near-end mask 
width 

A-SELECT 

Linear 
approximation 

- - -  - -  

Average limit 
countltime 
- - - - - - - - - - - - - - - -  
Time 
- - - - - - - - - - - - - - - -  
Count 

IOR 

Rotary knob 

Threshold 

WAVE COhIPARE 

DIA converter for LD 
current  (power) 

Panel  lamp 

Initial value  I 
NEAR EXD mode:Off 

Initial vaiue of plug-in unit data 

With plug-in unit  

Initial value of plug-in unit data 
for switchable plug-in unit; 
otherwise, not initialized. 

Without  plug-in unit  

Count 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
12 hours (43,200 seconds) 
- - - - - - - - - - - - - - - - - - - - - - - - - -  
50,000 times 

Inital value of plug-in unit  of 
data  

Marker shift mode 

Off 

0 for DIA value 

COARSE: Off 
A SELECT: On/Off 

Not initiaiized. 

Not initiaiized. i 
Count 

. . . . . . . . . . . . . . . . . . . . . . . . . .  
12 hours (13,200 seconds) 
. . . . . . . . . . . . . . . . . . . . . . . . . .  
50,000 times 

S o t  initiaiized 

Marker  shift mode 

- - 

Off 1 
Xot  initialized. 
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[ 7 ] :I:SRE/:::SRE? (Service Request Enable) 

W Syntax 

Command syntax : :1:SRE, <register value > 

Query syntax : :::SRE? 

where 

<Register Value > ::=Indicated by a n  integer number from 0 to 255 

Description 

Example 

To set bits 4 and 5 of the service request enable register to "1" 

WRITE @101: ":I:SRE 48" 

To read the settings of the standard event status enable register 

DIM SRE$:I:20 
WRITE @101:":1:SRE?" 
READ @lOl:SRE$ 
PRINT SRE$ 
END 

The :!:SRE command sets the designated bits of the service request enable register. The 
service request enable register, in turn, masks the designated bits of the status byte 
register. To enable the service request register, set  the corresponding bit to "1"; to disable 
the service request register, set the corresponding bit to "0". For details on the service 
request enable register, see the table below. 

The :!:SRE? query returns the current value of the enable register. 

MW9040B Service Request Enable Register 

Bit 

7 

6 

5 

4 

3 

2 

1 

0 

B i t  name 

MSS 

ESB 

MAV 

ESB 

TSB 

Weight 

1 2 8  

6 4 

3 2 

1 6  

8 

4 

2 

1 

Enable conditions 

Not used 

Master summary status 

Event status 

Message available 

Error  summary 

Termination (Completed) summary 

Not used 

Not used - -  
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Response message format 

Return format : <register value> <LF I CR,LF > 
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[ 8 ] :KSTB? (Read Status Byte) 

I Syntax 

Query syntax : :!:STB? 

Example 

To read the value of the status byte 

10 DIM STB$:1:20 
20 WRITE @lOl:":kSTB?" 
30 READ @lOI:STB$ 
40 PRINT STB$ 
50 END 

Description 

The :I:STB? query returns the current value of the  s ta tus  byte. The  3ISS (mas ter  
summary status) bit and RQS (request service) bit a r e  reported to bit 6. JISS indicates 
whether the device has a t  least one cause of request for service. 

MW9040B Status Byte Register 

MAV O =  Output message not prepared 
1 =Output message prepared 

Bit I Weight 

7 1 1 2 8  

6 

5 

Response message format 

Bit  name 

6 4 

3 2 

3 

2 

1 

0 

Return format : <register value > < LF I CR,LF > 

Conditions 

0 Not used 

where 

&I SS 

ESB 

8 

4 

2 

1 

<Register Value > :: =Indicated by an  integer number from 0 to 255 

O =  Service not requested 
1 =Service being requested 

0 =No event s tatus occurs 
1 =Enabled event s tatus occurred 

ERSB 

TSB 

0 = MW9040B-specific error not detected 
1 =MW9040B-specific error detected 

0 = No termination report 
1 =Termination report present 

0 Not used 

0 Not used 
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[ 9 ] %TST? (Self-Test) 

I Syntax 

Query syntax : :I:TST? 

Example 

o To read the results of self-test 

10 DIM TEST$:I:20 
20 WRITE @lOl:":!:TST?" 
30 READ @101:TEST$ 
40 PRINT TEST$ 
50 END 

- m Description 

The :l:TST? query is not supported for the MW9040B. Therefore, it always returns "0". 

Response message format 

Return format : <result > <LF I CR,LF> 

where 

<resul t>  ::=Always value 0 (integer) is returned. 
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[ 10 ] %TRG? (Trigger) 

Syntax 

Command Syntax : :1:TRG 

Example 

To use the *TRG command to s t a r t  measurement  

WRITE @101: '':I:TRGV 

Description 

The :::TRG command has the  same function a s  a bus  command, Group Execution Trigger 
(GET). For this command, the  subject of execution varies depending on the  availability of 
the *DDT command. The MW9040B does not support the *DDT command. Therefore, 
when the +TRG command is  received, the  MW9040B operates as follows: 

Laser  ON 

Average ON 
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[ 11 ] :1:WAI (Wait to Complete) 

Syntax 

Command Syntax : :I:WAI 

I Example 

To keep the device waiting until the operation of an  overlap command is completed 

WRITE @101: ":!:WAI" 

Description 

The  :I:WAI command does not have any effect with t he  AIJV9040B. Although this 
command is accepted by  the hIW9040B, nothing is affected by  i t .  

The  :!:WAI command keeps the device waiting until the overlap command completes 
execution of all operations before executing the next command or query. An  overlap 
command means a command that  executes the next command ever, when device operation 
initiated by that command is in progress. The MW9040B does not  have such overlap 
commands. 
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( Blank ) 
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SECTION 8 

STATUS BYTE AND SYNCHRONIZATION TECHNIQUE 

8.1 Standard Status Model of IEEE488.2 

The diagram below shows the standard model of the s tatus data structure stipulated in IECE JSS.2. 
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The status model uses the IEEE 488.1 status byte. This s tatus byte consists of seven summary 
message bits supplied from status data structure. To generate these summary message bits, the 
status data structure i s  configured by two models: a register model and a queue model. 

Register model 

A register model is comprised of one pair of registers to 
record events encountered by the device and its conditions. 
Specifically, this pair consists of an  event s tatus register 
and event status enable register. When the AND of the 
two is not 0, the corresponding status bit is set to 1; 
otherwise, the bi t  is 0. Then, when the logical OR of each of 
these bits results in 1, the corresponding summary 
message bit is set to 1; otherwise, the summary message bit 
is 0. 

Queue model 

Called a queue model, this queue 
sequentially records waiting status 
value or information. The queue 
structure is such tha t  only when 
there is data  in the queue, the 
corresponding bit is  set to 1: when 
the queue is empty, the bit is 0. 

Based on the register and  queue models described above, the standard model of the IEEE 488.2 
status data structure consists of two register models and one queue model. 

a Standard event s tatus register and standard event s tatus enable register 

@I Status byte register and service request enable register 

@Output  queue 

Output Queue Standard Event Status Register 

This register has the s tructure of 
the register model described above. 
Among the events encountered by 
the device, it covers eight events 
OPower on, @User request, 
@Command error, @Execution 
error, @Device-dependent error, 
@Query error, ORequest  for 
control of bus, and @Operation 
complete, and sets these event bits 
in the standard event s ta tus  
register. The logical OR output bit 
is summarized and represented by 
bit 5 (DIOG) of the s tatus byte 
register a s  Event Status Bit (ESB) 
summary message. 

- - 

This queue has the 
structure of the queue 
model described above. 
When data is present in 
the output buffer, this is 
summarized and 
indicated by bit 4 (DI05) 
of the s tatus byte 
register a s  a Message 
Available (MAV) 
summary message. 

Status Byte Register 

The s tatus byte register allows 
the RQS bit and the seven 
summary message bits from the 
status data  structure to be set. 
It  is used in combination with 
the service request enable 
register, and when OR of the 
two is not 0, SRQ is  turned on. 
To indicate this, bit 6 (DI07) of 
the status byte register is 
system-reserved a s  the RQS bit. 
This bit indicates to external 
controller that a service is 
requested. This mechanism of 
SRQ conforms to the IEEE 
488.1 standard. 
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8.2 Sta tus  B y t e  (STB) Regis ter  

The STB register consists of the device's STB and RQS (or MSS) messages. Under IEEE 488.1, 
although the method to report the STB and RQS messages is defined, the protocol to set  and clear 
the message bits and the meaning of STB are not defined. IEEE 488.2 defines the device's status 
summary messages and the Master Summary Sta tus  (AISS) that  is sent to bit 6 along with STB in 
response to the :1:STB? common query. 

8.2.1 ESB and MAV S u m m a r y  Messages 

The following describes the ESB and 31AV summary messages. 

ESB s u m m a r y  message 

The ESB (Event Summary Bit) is a message defined under IEEE 488 2 and represented by bit 5 
of the STB register. The state of this bit indicates whether a t  least one or more event defined 
under IEEE 488.2 have occurred while the service request enable register is se t  to allow 
occurrence of events after the standard event s ta tus  register is last read or cleared. The ESB 
summary message bit is turned TRCE when any one of the events entered in the standard 
event s ta tus  register is set TRUE while settings are made to allow occurrence of events.  
Conversely, the ESB summary bit is turned FALSE where none of the entered events occurs 
even while settings are made to allow occurrence of events. 

MAV s u m m a r y  message 

The MAV (blessage Available) summary bit is  a message defined under IEEE 488.2 and 
represented by bit 4 of the STB register. The s tate  of this bit indicates whether the output 
queue is empty The bIAV summary message bit is set to 1 (TRUE) when the device is ready to 
accept response-message send-requests from the controller, or reset to 0 (FALSE) when the 
output queue is empty. This message is used to synchronize information exchange with the 
controller. For  example, i t  may be used to have the controller wait untii lI,l\. '  becomes TRGE 
after transmitting a query command to the device. While waiting for a response from the 
device, the controller can process other jobs. On the  other hand, if the controller begins reading 
the output queue without checking MAV first, all  system bus operations must be kept waiting 
until the device responds. 
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8.2.2 Device Specific Summary Messages 
- 

IEEE 488.2 does not specify whether bit 7 (DIOB), bit 3 (DIOJ)  to bit 0 iDIO1) of the s t a tus  byte 
register may be used a s  s t a t u s  register summary  bits or  a s  the  bits to inforln of the  presence of d a t a  
in queue. These bits can  be used a s  device-specific summary  messages. 

The  device-specific s u m m a r y  messages have the  respective s t a tus  da ta  s t ructures  of the register and  
queue models. Tha t  is to say,  these s ta tus  d a t a  s t ructures  ma.y be a pair  of regis ters  to report events  
and s ta tus  in parallel o r  one queue to sequentially report s t a tus  and information. The summary  bit 
indicates the summarized current  s ta te  of the corresponding s ta tus  da ta  s t ructure .  In the case of a 
register model. the s u m m a r y  message becomes TRUE when there  is  a n  event  t h a t  is se t  to enable 
one or  more occurrences of TRUE: in the case of a queue model, i t  becomes TRUE when the queue i s  
not empty.  

Because the hIW904OB uses two bits (bits 2 a n d  3) a s  s t a tus  register s u m m a r y  bits while leaving 
bits 7, 1, and 0 unused as shown below, there i s  a total of four kinds of register models (two kinds of 
extended) and one kind of queue  model. i.e., a n  output  queue, without extension. 

Service request generated ------------  
(Not used for the MW9040B) 

ue not used for the  

(Not used for the 

Status byte register 
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8.2.3 Reading and Clearing STB Register 

The contents of the STB register a re  read through serial poll or using the :I:STB? Common query. In 
either case, the STB message of IEEE 488.1 is read, but the value sent  to bit 6 varies with the 
method of read. 

The contents of the STB register can be cleared by the :!:CLS common command. 

Reading th rough  serial poll 

When serially polled under IEEE 488.1, the device must return a 7-bit status byte and the RQS 
message bit under IEEE 488.1. According to IEEE -188. 1, the RQS message indicates whether 
the device is sending SRQ TRUE. The value of the status byte is not changed by serial poll. 
Immediately after polling, the device must set the rsv message FALSE. Therefore, the RQS 
message is FALSE when the device is polled again before a new cause of service request occurs. 

Reading with :I:STB? common query 

The :I:STB? common query demands the device to send the contents of the STB register and one 
< N R l  NUMERIC RESPONSE DATA> from the MSS (hlaster Summary Status) summary 
message. The response value represents the sum of the binary-weighted value of the STB 
register and the value of the MSS summary message Bits 0 to 5 and 7 of the STB register are  
respectively weighted to 1,  2 , 4 , 8 ,  16, 32 and 128, and the MSS bit is weighted to 64. Thus. the 
response to :I:STB? is the same as that for serial poll except tha t  the bit G represents the JISS 
summary message in place of the RQS message. 

Definition of MSS (Master Summary Status) 

Indicates that  the device has a t  least one cause of service request. In the device's response to 
the :!:STB? query, the h1SS message is indicated by bit 6, but  not generated a s  a response to 
serial poll. It  is not a part  of the status byte stipulated by IEEE 488.1, either.  3ISS is 
configured a s  an overall OR of a combination of STB register and SRQ enable (SRE) register 
bits. Concretely, hlSS can be defined as  follows: 

(STB Register bit 0 A N D  SRE Register bit 0) 

(STB Register bit 1 A N D  SRE Register bit  1) 

(STB Register bit 5 AND SRE Register bit  5) 

OR 

(STB Register bit 7 AND SRE Register bit 7) 

In MSS definition, the states of bit 6 in both STB and SRQ enable registers a r e  ignored. 
Therefore, when calculating the MSS value, the status byte can be handled a s  a n  8-bit value 
where bit  6 is  always 0. 
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(4) Clearing STB register with :1:CLS common command 
The :!:CLS common command clears all status data structures ( tha t  is, s tatus e\.ent registers 
and queues) except output queues and their MAV summary messages. Accordingly, i t  also 
clears the summary messages corresponding to each of these registers and queues. 

Output queues and their XIAV summary messages are also cleared in the following case: 

10 WRITE @I03 : "IOR 1.5058 ; HSF 1000" 

20 WRITE (3103 : ":l:CLS ; IOR?" 
30 END 
In other words, when the :I:CLS common command is sent  after <PROGRAII IIESSAGE 
T E R ~ v I I N A T O R  or before <QUERY MESSAGE U N I T >  element, a l l  s ta tus  bytes a r e  
cleared. In this way, all pending messages in an output queue (messages not read) are cleared 
and the AItlV message is set FALSE. When responding to :I:STB?, the MSS message is also set  
FALSE. Note that  the settings of each enable register a re  unaffected by :!:CLS. 

Service request generated - - - - - - - - - - - -  Extended event 
reglster or 
queue 

(Not used for:'e lVvlW9040B) 

I 
4 I 
4 . . . . . .  0 u ; ~ u t  queue 

< 

Standard event 

Extended event 

Status summary message 

queue MW90408) 

/Extended event b 

Extended event b 

Status summary message 

queue MW90408) 

Status byte reg~ster 
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8.3 Enabling SRQ 

Enabling SRQ makes it possible to select which summary message in the STB register to be enabled 
or disabled for service requests. The  service request enable (SRE) register shown below is used to 
select such summary messages. 

The bits in the service request enable register correspond to the bits in the s tatus byte register one 
to one. When a bit in the s tatus byte register corresponding to the enabled bit of the service request 
enable register is set to 1, the device sets the RQS bit to 1 to request service to the controller. For 
example, if bit 4 of the service request enable register is enabled, service will be requested to the 
controller each time the MAV bit is  set  to 1 when there is data in the output queue. 

disablea = 0  enabled = i28(2 ' )  

'Jot used 

d ~ s a ~ i e d  = 0  enabled = 32 (25) 

drsabled = 0 enabled = i 6 (Z4) 

dlsabied = 0 enabled = 8 (23) 

drsaoied = 0 enabled = -1 (22) 

disabled = 0 enabled = 2 (2') 

d~sabled = 0 enabled = : (20) 

A A I I 

I 
I / Not used I 

Serv~ce request enable ( S i i E )  regcster 

(1) Reading SRE register 

Status byte (STB) reglster 

Status Summary Message 1 
The contents of the SRE register can be read using the :I:SRE? common query. The  response 
message to this query is <NR1  NUMERIC RESPONSE DATA> = integer  of 0 to 255, 
representing the sum of the weighted values of each service request enable register bit digit 
value. Bits 0 to 5 and 7 of the service request enable register a re  respectively weighted to 1, 2, 
4,8,16,32, and 128. The unused bit 6 must always be 0. 

(2) Updating SRE register 
The SRE register is written using the :I:SRE common command. The :!:SRE common command 
is  followed by a <DECIMAL NUMERIC PROGRAM DATA> e lement .  <DECIMAL 
NUMERIC PROGRAM DATA > is rounded to the nearest integer number, expressed in binary 
with a base of 2, and represents the sum of the weighted values of each SRE register bit digit 
value. This bit value indicates a n  enabled s tate  when i t  is 1 or a disabled s tate  when 0. The 
value of bit 6 must always be ignored. 
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(3) Clearing S R E  register 

The SRE register can be cleared using the :?:SRE common command or turning the power on 
again. 

When using the :1:SRE common command, the SRE register can be cleared by resetting the 
value of <DECIMAL NUMERIC PROGRAM DATA> element to 0. When the register is 
cleared, the rsv local message can be inhibited from being generated by status information, so 
that service requests will no longer be generated. 

When powering on again, if the power-on status clear flag is TRUE and clearing is not blocked 
because of no :I:PSC command, the SRE register is cleared when the power is turned on again. 
The :!:PSC command is used to set the power-on-status clear flag. 
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8.4 Standard Event Status Register 

8.4.1 B i t  Def in i t ion  of Standard Event Sta tus  Register 

The standard event status register must be included in all devices a s  long as they are  IEEE 488.2 
compatible. The diagram below shows the operation of the standard event status register model. 
The register model operation itself is the same a s  described hitherto, so the description here is made 
of the IEEE 488.2 definition about the meaning of each bit in the standard event s tatus register. 

disabled =O. enabled = 128(27) 

disabled = 0. enabled = 64 (26) User request (URQ) 

disabled = 0. enabled = 32 (25) Command error (CME) 

d~sabied = 0. enabled = 16 (z4) Execut~on error ( E X E )  

d~sabled = 0 .  enabled = 8 (23) Device-dependent error (DDE) 

disabled = 0. enabled = 4 ( 2 2 )  Query error ( Q Y E )  

d~sabled = 0 .  enabled = 2 ( 2 ' )  Reauest for Control o f  bus (ROC) 

d~sabied = 0. enabled = 1 ( 2 0 )  Operation complete (OPC: 

Bi t  

7 

6 

5 

4 

3 

2 

ESB summary message bit 
(To bit 5 of status byte register) 

Event name I Description I 

URQ 
(User Request) 

PON 
(Power on) 

Local control (RTL) is requested. 
This bit is generated regardless of whether the device is in 
remote or local mode. This is always 0 for the MW9040B 
because not used. 

The power i s  turned on. 

CME 
(Command Error) 

An illegal program message, misspelled command, or GET 
command in  program message is received. 

EXE 
(Execution Error) 

DDE 
(Device-dependent Error) 

A legal but  unexecutable program message is received. 

An error occurred due to causes other than CME, EXE, or 
QYE. 

QYE 
(Query Error) 

An at tempt is made to read data from the output queue 
while no da ta  is present in the output queue. Or, da ta  in 
the output queue is lost for overflow or some other reason. 

-- - 
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(Continued) 

8.4.2 Details of Query Errors 

B i t  

1 

0 

- 
No. 

Incomplete program 
message 

Event name 

RQC 
(Request Control) 

OPC 
(Operation Compete) 

Interruption of 
response message 
output 

Description 

Requesting to become the active controller itself. 
This bit is always 0 for the iMW9040B because not used. 

The device has completed the specified operation that  was 
pending and is ready to accept new commands. This bit 
responds only to the :!:OPC command, and sets the 
operation complete bit. 

When next program 
message is sent 
without reading 
response message 

' Output queue overflow 

Description 

f the device receives AITA from the controller before receiving - 
.he program message terminator during program message 
-eception, the device abandons the incomplete program message 
nput to i t  up to that time and waits for the next program 
nessage. When abandoning an  incomplete program message, 
he device clears the inputloutput buffers, tells a query error to 
he status report part, and sets bit 2 of the standard event status 
.egister for query error. 

f the device receives MLA from the controller before finishing 
.ransferring the response message terminator during response 
nessage transmission, the device automatically interrupts 
.esponse message output and waits for the next program 
nessage. When interrupting response message output, the 
levice clears the output buffers, tells a query error to the status 
-eport part, and sets bit 2 of the standard event status register 
or query error.  

f the device could not output a response message because the 
:ontroller transmitted the next program message immediately 
after sending a program message containing a query message, 
the device abandons the response message and waits for the next 
program message. I t  tells a query error to the s tatus report part  
as  in 2 above. 

When a program message containing a number of query 
messages is executed, response messages may be generated 
beyond the capacity of the output queue (256 bytes). If still 
another query message is input and a response message for it 
must be output when the output queue is  already full, the output 
queue may overflow. When the output queue overflows, the 
device clears the output queue and resets the response message 
generating part.  Also, i t  sets  bit  2 of the standard event s tatus 
register for query error in the s tatus report part.  
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8.4.3 Reading, Writing, and Clearing Standard Event Status Register 

Read 

Write 

Clear 

The register is destructively read by the :I:ESR? common query. That is, the bits in 

the register a r e  cleared after read. The response message is < S R l >  obtained b?. 

converting a binary-weighted value of event bit into a decimal number. 

The  register cannot be written from external devices except clearing i t  

The register is only cleared in the following cases : 

a When the :I:CLS command is received. 

@I When the power is turned on while the power-on-status ciear flag is TRVE. 

\Vhile executing the power-on sequence, the device first clears the standard 

event s ta tus  register and then records events occurring during this sequence 

(e.g.. setting the PON event bit). 

a When an  event is read for the :I:ESR? query command. 

8.4.4 Reading, Writing, and Clearing Standard Event Status Enable Register 

Read 

Write 

Clear 

The register is non-destructively read by the :I:ESE? common query. Tha t  is, the 

bits in the  register a r e  not cleared after read. The response message is returned 

with < S R 1 >  obtained by converting a binary-weighted value into a decimal 

number. 

The  register is written by the %ESE common command. Because bits 0 to 7 of the 

register are  respectively weighted to 1 , 2 , 4 , 8 , 1 6 ,  32,64,  and 128, the written data  is 

sen t  by <DECIMAL NUMERIC PROGRAAI DATA>, the sum of bit digit values 

selected from the bits. 

The register is only cleared in the following cases : 

When the :I:ESE common command with data  value of 0 is received. 

@ When the power is turned on while the power-on-status clear flag i s  TRUE or 

while the :l:PSC common command is not available. 

The standard event s ta tus  enable register is not affected by the following : 

Change in IEEE 488.1 device clear function s tatus  

@ Reception of :I:RST common command 

@ Reception of %CLS common command 
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8.5 Extended Event Status Register 

The MW9040B is provided with two registers (error event s tatus register and termination event 
status register) for the extended event status register. 

8.5.1 Bit Definition of Error Event Status Register 

This register indicates errors specific to the MWSO-IOB. This error event s tatus register is cleared by 
a read with ESRS?, followed by clearing of bit 3 in the status byte. 

r - - - - - - - - - - - - - - - - - - - - -  r - - - - - - - - - - - - - - - - - - - - -  

I Error event status enable I I Error event status register ( 
l register I I I I I I 
I 
I 

I 
I 

I 
I 

I 
1 

I Set by ESE3 I 
I I Read by ESR3? I 

1 

I Read by ESE3? I 
I 

I 
I 

I 
I 

L - - - - - - - - - - - - - - - - - - - - - J  L - - - - - - - - - - - - - - - - - - - - - J  

MDE (Measurement data error) 

(Not used) 

(Not used) 

(Not used) 

(Not used) 

PUE (Plug-in Uni t  error) 

CPE (Copy error) 

FIE (File error) 

Logical OR 

Error summary message b i t  (ERSB) 
(Bit 3 of status byte) 
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The following shows the definition of each event in the error event s ta tus  register. 

- 
B i t  I 

~ - 

Event name Description 

average reset. 

0 : Kot used 

MDE 
(Measurement data  error) 

0 : Not used 

0 : Noerror  

1 : Set when DAT?, LOS?, SPL?, or AUT? is received 

while no waveform da ta  is present, for example, 

immediately after power-on or immediately af ter  

1 0 : Not used 

PUE 
(Plug-in l jn i t  error) 

CPE 

(Copy error) 

FIE 

(File error) 

- - 

0 : Kot used 

0 : No error  

1 : Plug-in Unit READ error  that  occurs when the 

return-loss parameter  of the plug-in unit is abnormal 

a t  power on. 

0 : No error  

1 : Indicates all errors tha t  occur when COPY is  

executed while paper is used up or the target  device 

is not connected. 

0 : No error  

1 : Indicates all errors tha t  occur when FILE is executed 

while the format i s  incorrect, no media is se t  into 

place, or  the PMC bat tery has run down. 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



8.5.2 Bit Definition of Termination Event Status Register 

This register indicates termination of measurement or other operation. This termination event  
s tatus register is cleared by a read with ESR2?, followed by clearing of bit 2 in the s tatus byte. 

r - - - - - - - - - - - - - - - - - - - - -  r - - - - - - - - - - - - - - - - - - - - -  

I Termination event status I I Termination event status I 
I enable register I I 

I ( register I 
I I I I 
I I I I 

I Set by ESE2 I I 
I I Read by ESRZ? I 

( Read by E S E Z ?  I I I 
I I I 

L---------------------J L - - - - - - - - - - - - - - - - - - - - - J  

i + 
(Not used) 

(Not used) 

(Not used) 

(Not used) 

COT (Copy termination) 

FIT (File termination) 

ALT (Average l imit termination) 

DPT (Data prepare termination) 

I 
Logical OR 

I 
Termination summary message bit (TSB) 

( B i t  2 of status byte) 
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The following shows the definition of each event in the termination event s tatus register. 

- 
B i t  Event name 

COT 
(Copy termination) 

FIT 

(File termination) 

ALT 

(Average limit termination) 

DPT 

(Data prepare termination) 

Description 

0 : Not used 

0 : Not used 

0 : Not used 

0 : Not used 

0 : Kot used 

1 : Indicates that COPY operation is terminated. When 

an  error occurs, the error event s tatus register is set 

to prevent this bit from being affected. 

0 : Not used 

1 : Indicates that  FILE operation is terminated. When 

a n  error occurs, the error event s tatus register is set 

to prevent this bit from being affected. 
- -- 

0 : No reports 

1 : Set  when averaging the average limit set  values is 

terminated. 
- -  

0 : No reports 

1 : Indicates that  preparation for measurement results 

is completed. This bit is set  when waveform is 

prepared by executing laser-on or recall after a 

waveform-absent state.  
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8.5.3 Reading, Writing, and Clearing Extended Event Status Registers 

8.5.4 Reading, Writing, and Clearing Extended Event Status Enable Register 

Read The register is destructively read by a query. That  is, the register is  cleared after 

read. The END and ERROR event s tatus registers are  respectively read by the 

ESR2? and ESR3? queries. The read value is < NR1> obtained by converting the 

sum of binary-weighted values of event bits into a decimal number. 

Read 

Write 

Clear 

Write 1 The register cannot be written from external devices except clearing it .  

- - -- ~ 

The register is non-destructively read by a query. That  is, the register is r,ot cleared 
after read. The  E N D  and ERROR event s tatus registers are  respectively read by the 

ESE2? and ESES? queries. The read value is returned with < N R l >  obtained by 

converting the sum of binary-weighted values of event bits into a decimal number. 

The END and ERROR event status registers are  respectively written by the ESE2 
and ESE3 program commands. Because bits 0 to 7 of the register a re  respectively 

weighted to 1, 2 ,4 ,8 ,16 ,32 ,64 ,  and 128, the write data  is sent by <DECIJIAL 
SUMERIC PROGRAhl DATA>, the sum ofbit digit values selected from !he bits. 

The register i s  cleared in the following cases : 

When the  ESE2 or ESE3 program command with data value of 0 is  received for 

the END or ERROR event status register. 

When the power is turned on while the power-on-status clear flag is TRUE or 

while the :KPSC command is not available. 

The extended event status enable register is not affected by the following : 

Change in  IEEE 488.1 device clear function s tatus 

@ Reception of :KRST common command 

@ Reception of :!:CLS common command 

Clear The register is cleared in the following cases : 

f - When the :1:CLS command is received. 
- 

When the power is turned on while the power-on-status clear flag is TRCE. 
When a n  event is read for a query command. 
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8.6 Queue Model 

A queue model of the status data structure is shown on the right-hand side of ihe diagram below h 
queue provides a means of reporting sequential s tatus and other information with a data  structure 
including a sequentially arranged information list. The presence of such information in the queue is 1 
indicated in a summary message. The contents of the aueue are read through handshake when the ! 

i device is in a talker active state (TACS). 

Non-empty summary bit 

I 
Status byte register I 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA - 
Queue 

0 

0 

0 

0 

0 

0 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA - L 
I 

i Output queue 
I 

MAV (Message Available) summary b ~ t  indicating 

t ha t  the output queue 1s not  empty 

A queue that  outputs the MAV summary message, one of summary messages, to bit 4 of the status 
byte register is  called the "output queue," and must  always be included. A queue tha l  can oulput 
the YAV summary message to any one of bits 0 to 3 or 7 of the status byte register is called simply a 
"queue," and is  a n  optional facility. Because summary messages from register models can also be 
connected to bits 0 to 3 or 7 of the s tatus byte register, the types of summary messages vary with 
each device. - 
For the Anritsu devices, bit 7 of the status byte register is  assigned for use as  the summary message 
from a "queue," but when the "output queue" can suffice, a "queue" is not used. Therefore, bit 7 of 
the status byte register is left unused. 

The next page compares the "output queue" and a general queue. 
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Comparison between output Queue and  General Queue 

Read 

Write 

Summary 

message 

Clear 

O u t p u t  q u e u e  

FIFO (first-in first-out) 

Can only be read through the 

protocol defined in Section 6.  

The type of response message unit 

read is determined by the query. 

< PROGK.UI hIESSAGE > element 

is not directly written to the output 

queue. Messages can only be 

transferred to and from the system 

interface through the protocol 

defined i n  Section 6. 

Becomes TRUE (1) when the output 

queue is not empty or FALSE (0) 

when the output queue is empty. The 

MAV summary message is used to 

synchronize information exchange 

between device and controller. 

This queue is cleared in the following 

cases : 

When all items in  the queue a re  

read 

@ When the DCL bus command is 

received for message exchange 

initialization 

@I When PON becomes TRUE at 
power-on 

@ When operation is unterminated 

or  interrupted 

G e n e r a l  q u e u e  

Need not always be the FIFO (first-in 

firs t-out) 
- - -  

Read by a device-dependent query 

command. The response message 

unit read must  be of the same type. 

<PROGRAM MESSAGE > element 

is not directly written to this queue. 

Indicates encoded device 

information. 

Becomes TRUE (1) when this queue 

is not empty or FALSE ( 0 )  when the 

queue is empty. 

This queue i s  cleared in  the following 

cases : 

When all i tems in  the queue a re  

read 

@ When the :l:CLS command is 

received 

Q When cleared by other device- 

dependent means 
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8.7 Technique to Synchronize Device and Controller 

There a re  three methods to synchronize operation between the device and controller 

Q Forced sequential execution . . . . . . . . . . . . . . . .  (by the :t:WAI command) 

. . . . . .  @Wait  for device's output queue response (by the :!:OPC? query) 

. . . . . . . . . . . . . . . . . . . .  Wait for service request (by the :I:OPC command/:l:OPC? query) 

8.7.1 Forced Sequential Execution 

The device-dependent commands may be classified into two types : sequential commands and 
overlap commands. 

Sequential command . . . . . . .  A command or query sent  from the controller which does not 
s t a r t  execut ing  the  nex t  command  while t he  device is 
executing something. 

Overlap command . . . . . . . . .  A command or query sent  from the controller which s ta r t s  
execut ing  t h e  n e s t  command  even  when t h e  device i s  
executing something. 

Forced sequential execution is a synchronization technique that  forces a command which otherwise 
functions a s  a n  overlap command to operate sequentially, so tha t  when one processing is completed, 
the next processing is initiated. The *WAI command is used for this synchronization technique. 
iu'ote, however, tha t  because all commands available with the MW9040B are sequential commands, 
results a r e  the  same regardless of whether or not the *WAI command i s  executed. 
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8.7.2 Wait for  Device's Output Queue Response 

When the :!:OPC? query is executed, '1' is set in the ou tpu t  queue to generate the XAI' summary 
message when the device completes all specified operations tha t  have been pending. 

Synchronization by a wait for output queue response is a method to synchronize operation between 
the device and controller by reading data 1 in the output queue or MAV summary message bit thus 
generated. 

The method using the MAV summary message bit belongs to the method of synchronizing by a 
"Wait for service request," so details on i t  a re  described in paragraph 8.7.3. Description here is 
made of the method of synchronization by "reading the output queue." 

I MSS 6 RQS 1 
I ESB I 

MAV (Message Available) summary b ~ t  i n d ~ c a t ~ n g  that  

the output queue IS no t  empty 

Output queue 
Status byte regrster 

<Output queue read sequence > 

/ 0 Sending overlap command I-... 

Q Sending :kOPC? 

10 Reading output queue I . . . . - . - . . - - . .  

However, even for  a sequential command, i t  is necessary t o  
conf~rm the completion o f  last command execution w i th  

route. I 
however causes I 

Go to  the next operation. 
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8.7.3 Waiting fo r  Service Request 

Wait for service request means that  when the controller is interrupted by the SRQ signal from the 
device while executing normal processing, it temporarily stops that  processing and begins another I 

processing corresponding to the conditions of the device's status message. ! 
In usual interruption handling, the device sends a request to the controller a t  any time regardless of 
what processing the controller is doing. I11 device and controller synchronization techniques, 
however, the controller sends the :I:OPC command or :!:OPC? query to the device to confirm whether 
the device operation is terminated before responding to the request. While waiting for the SRQ I 

signal generated an operation complete event, the controller proceeds with some other processing i I 
and, when the operation complete event is detected, begins the designated processing. This is a 
technique of synchronization by a wait for service request. 

Status byte reglster 

Power on 

User request 

Command error 

Execut~on error 

Device-dependent error 

Query error 

t7-l& Request for  Control o f  bus 
enabled 

Operat~on complete 

Standard event status 

enable register (SESER) 

Standard event status 

reglster (SESR) 

1 ...... Output queue 

- 

<Synchronization method by :!:OPC command > 

Enable t he  20 b i t  (1)of  the standard event status enable register. I WRITE @lO1:l':~:ESE 1" 

v 
a Enable t he  25 b ~ t  (32) of the service request enable regtster. ] WRITE @ l O 1 : l t : ~ S R E  32" 

n v 
a Cause the  device t o  execute the designated operation. 1 WRITE @101:<PROGRAM MESSAGE, 

n v 
)@ ~ x e c u t e  t h e  *OPC command (next is also executed because of an overlap command). 1 WRITE @101: "*OPC" 

6) Wait  for  SRQ interrupt (ESB summary message). . . . -  Value o f  status byte is 26+ 25= 96. 
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4 <Synchronization method by :i:OPC?query> 

[O Enable the z4 bit ( 1  61 01 the servlce request enable reg~ster.  ] WRITE (3101: ":J:SRE 
n 

v 

18 cause the devrie t o  execute the der~gnated opera t~on.  / WRITE @IOI :<PROGRAM MESSAGE, 
n 

v 
@ Walt for SRQ n ter rupt  (MAV summary message). Value of status byte IS 2'4 J 4 =  80 

G o  to the nex t  operation. 

enabled = 1 6(24) 

Service requ 
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SECTION 9 

DETAILS OF DEVICE MESSAGES 
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[ 1 I APRIAPR? (Approximate Method) 

Syntax 

Command syntax : APR, <linear approximation> 

Query syntax : APR? 

where 

<linear approximation > :: = Number corresponding to the l inear  approximation 
method 

0 : 2PiZ 

1 : LSA(ALL) 

2 : LSA (DISP) 

# Example 

" To set l inear approsinlation to 2PA (2-point approximation) 

WRITE @101: "APR 0" 

To read the settings of linear approximation 

1 0  DIM APPROX$:I:20 
20 WRITE @ l O l : " ~ p ~ ? "  
3 0  R E A D  @101:APPROX$ 
40 P R I N T  APPROX3 
50 E N D  

B Description 

The APR command changes the linear approximation method. When the command is not 
accompanied by a n  argument, the s tate  of linear approximation then set is unaflected. 

The query re turns  the current linear approximation method. 

Response message format 

Return format : APR, {0 I 1 1 2) < LF I CR, LF> 

# Errors 

a When the APR command is received while no plug-in unit is fitted in place, an  execution 
error results. 

@When the APR command is not accompanied by a n  argument, a command error results. 
In this case, the  s tate  of linear approximation is  unaffected. 

. .  
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[ 2 ] ATA/ATA? (Auto Attenuator) 

H Syntax 

Command syntax : ATA, (1 1 0) 

Query syntax : ATA? 

where 

W Example 

O To set  auto attenuator ON 

WRITE @101: "ATA 1" 

To read the settings of auto attenuator 

10 DIhl AUTO_ATT$:i:20 
20 WRITE@~O~:"ATA?"  
30 READ @101:AUTO_ATT$ 
40 PRIXT AUTO-ATT$ 
50 END 

H Description 

The ATA command specifies whether the automatic adjustment (auto a t tenuator )  of 
at tenuator  value is valid or not. When this command is  not accompanied by an  argument, 
the s tate  of auto attenuator then set is unaffected. 

The  query returns the current state of auto attenuator.  

Response message format 

Return format : ATA, (1 I 0) < LF I CR, LF > 

H Errors 

When the ATA command is received while no plug-in uni t  is  fitted in place, a n  execution 
error  results. 

@When  the ATA command is  not accompanied by a n  argument ,  a command error results. 
In this case, the state of auto attenuator is  not affected. 
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[ 3 ] ATT/ATT? (Attenuator)  

Syntax 

Command syntax : ATT, Cattenuator value > 

Query syntax : ATT? 

where 

<attenuator value> :: =Attenuator value (expressed by an integer, in units of dB) 

Example 

O To set the attenuator to 25 dB 

WRITE @101: "ATT 25" 

o To read the settings of the attenuator 

10 DIM ATTS:::20 
20 WRITE @ 1 0 1 : " ~ ~ ~ ? "  
30 READ @101:ATT$ 
40 PRINTATTS 
50 END 

Description 

The ATT command changes the attenuator value. When the auto attenuator is on, i t  sets  
the specified attenuator value after turning i t  off. 

The attenuator value is handled a s  a numeric value where 1 represents 1 dB. Note, 
however, tha t  usable attenuator values differ with the plug-in unit used. 

The query returns the current attenuator value. The  attenuator value specified by the 
auto attenuator can be read by the query. The  s t a t e  of auto at tenuator  then se t  is  
unaffected by the query. 

Response message format 

Return format : ATT, < attenuator value > < LFICR,  LF > 

Errors 

When the ATT command is received while no plug-in unit is  fitted in place, an execution 
error results. 

@When the ATT command is not accompanied by a n  argument, a command error results. 
In this case, the s tate  of the attenuator is not affected. 
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[ 4 ] AUT? (Auto Measurement Data) 

Syntax 

Query syntax : AUT? . . . . . . . . . . . . . . . . . . . . . . . . . . . Reads the number of faulty 
points 

Query syntax : AUT?, <faulty pointNo.> . . . . . . Reads  t h e  m e a s u r e m e n t  
results of the faulty point 

Example 

o To read the number of faulty points detected during automatic measurement 

10 DIAI AUT$:!:20 
20 WRITE @ 1 0 1 : " ~ ~ ~ ? "  
3OREAD @101:AUT$ 
40 PRINT AUT$ 
SOEND 

To read the measurement results of the first faulty point 

10 DIA1 AUT-MEAS$:!:lOO 
20 WRITE @ 1 0 1 : " ~ ~ ~ ?  1" 
30 READ @101:AUT-MEAS$ 
40 PRINT AUT-MEAS$ 
50 END 

Description 

The AUT? query reads the number of faulty points detected by an  automatic faulty point 
detector and measurement results for the specified faulty point. The <fiber length> 
indicates a value where IOR = 1.5 with length expressed in units of meter.  When no 
faulty points are  found during a read, 0 is returned a s  the number of faulty points. 

When a faulty point is assigned a No. a s  parameter, the measured value for that  faulty 
point is returned. 

When laser is on, auto measurement results are updated every sweep. Therefore, after 
changing the marker selection, wait until one sweep is made before reading measurement 
results with the AUT? query. When laser is off, measurement results a r e  updated each 
time the marker selection is  changed. In this case, therefore, you can read measurement 
results immediately after changing the marker  selection. 

When the AUT? query is  received while measurement i tem is not AUTO, error  results. 

B Response message format 

O When reading the number of faulty points 

Return format : AUT, < total number of faulty points > < LF I CR, LF > 
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where 

<total number offaulty point> ::= Indicated by a number 1 to 5. 0 is returned when no 
faulty points a r e  detected. 

@When reading the measurement results of faulty point 

Return Format  : AUT, <faulty point KO. > ,<splice loss a t  faulty po in t> ,  
<fiber loss (L) >, <fiber length (L) >, 
<transmission loss (L) >, <fiber loss (R) >, 
<fiber length (R) >, < transmission loss (R)  > , 
< LF I CR,LF > 

where 

<faulty point No. > :: = Indicated by a number 1 to 5. 0 is error.  Specifying a 
value greater than the total number of faulty points 
also results in a n  error.  

<splice loss a t  faulty point> :: = Measured value of splice loss a t  f a u l t  point. When 
the loss is unmeasurable (:I: :I:. :I: :I: :I: is displayed on 
the CRT screen) a s  in the case where the faulty point 
is located a t  the  far  end of t he  fiber,  900.000 is 
returned. 

:: = Loss in fiber connected to the r ight  or left side of the 
faulty point. When the fiber loss cannot be measured 
because the faulty point No. is 1 or equal to the total 
number of faulty points, 900.000 is returned. 

<fiber loss > 

<fiber length> 

<transmission loss > 

::= Length of fiber connected to the  r ight  or left side of 
the faulty point. When unmeasurable, 000000.00 is 
re  turned. 

.. ..- - Transmission loss in fiber connected to the right or 

left side of the faulty point. When unmeasurable ( :1: 
:I:. :I: :[: :I: is displayed on the CRT screen), 900.000 is 
returned. 

Note: (L) and (R) respectively denote the left side and right side of the screen. 

Errors 

a When the measurement item i s  not AUTO, a n  error is assumed and  the  execution error 
bit (bit 4) of the standard event s ta tus  register is set. 

@When AUT? is received while no waveform data  i s  present, a n  error  is assumed and the 
MDE bit (bit 7) of the error event s ta tus  register is set.  

@When the AUT? message i s  received while no plug-in unit is fitted in place, a n  execution 
error results. 
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[ 5 ] AVGIAVG? (Average) 

Syntax 

Command syntax : AVG, {I I 0) 

Query syntax : AVG? 

where 

1 : ON 
0 : OFF 

Example 

O To set average ON 

WRITE @101: "AVG 1" 

o To read the settings of average 

10 DIM AVERAGE$:i:20 
20 WRITE @ 1 0 1 : " ~ ~ ~ ? "  
30 READ @101:AVERAGE$ 
40 PRINT AVERAGE$ 
50 END 

Description 

The AVG command switches on or off measurement-waveform average processing. When 
this command is not accompanied by a n  argument, the s ta te  of average then set  is 
unaffected. 

Use the [AVG LIMIT] key (GP-IB command, AVL) to set  the average limit. Averaging is 
started when average is turned on and, when averaging reaches the average limit, laser 
is automatically turned off. The query returns the settings of average. 

Response message format 

Return format : AVG, (1 I 0) < LF I CR, LF > 

Errors 

a When the AVG command is received while no plug-in unit is fitted in place, a n  execution 
error  results. 

@When the AVG command is not accompanied by a n  argument, a command error  results. 
In this  case, the state of average is not affected. 
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[ 6 ] AVUAVL? (Average Limit) 

Syntax 

Command syntax : AVL, <count or time >, <se t  value > 

Query syntax : AVL? 

where 

<count or time > :: = A  value corresponding to the averaging count or time. 

0 : Coun t  

1 : Time 

<se t  value > :: = SeL value of the selected item 

Count : 1 = I  time 

Time : 1 = I  second 

# Example 

To set the averaging count to 100 times 

WRITE @101: "AVL 0,100 " 

To read the settings of average limit 

10 DIM AVG_LI>IIT$:i:50 
20 W R I T E  @ 1 0 1 : " ~ ~ ~ ? "  
30 READ @101:AVG-LIMIT$ 
40 P R I N T  AVG-LIMIT$ 
50 E N D  

Description 

The AVL command changes the set value of average limit. When the settings of a limit 
item (time or count as  selected) are changed, average i s  reset.  The  se t  value of a n  
unchanged item (time or count) is not affected by this  command. 

When averaging reaches the set value, the AVL bit (bit 1) of the termination event s tatus 
register is set.  

The query returns the currently set value of the average limit. The current averaging 
counVaveraging time is also returned. 
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R Response message format I 
Return format : AVL , <count or time > ,<se t  value of count > , <set  value of time > , i 

<counter value of count or time >, < LF I CR, LF> 
I 
I 

where 

<counter value of count or t ime> :: = Current  averaging counWtime indicated by the i 
counter I 

! 
Errors 

When the AVL command is received while no plug-in unit is fitted in place, an  execution 
error  results. 

@When  the AVL command is  not accompanied by a n  argument, a command error results. 
In this case, the s tate  of average limit is not affected. 
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[ 7 ] BSUBSL? (Return-Loss Backscattered Level) 

Syntax 

Command syntax : BSL, < Backscattered level setting value > 

Query syntax : BSL? 

where 

<Bacltscattered level setting value> :: = Backscattered level expressed by a real number 
with the units of 1 dB. 

Example 

To set the backscattered level to -30 dB 

WRITE @101: "BSL -30 " 

To read the settings of backscattered level 

10 DIhl SCATl'ER$:i:ZO 
20 WRITE @ 1 0 1 : " ~ ~ ~ ? "  
30 READ @lO1:SCATrI'ER$ 
40 PRINT SCATTER$ 
50 END 

Description 

The BSL command sets the backscattered level for return-loss measurement.  

The baclrscaltered level set value is the value with the units of 1 dB. 

Response message format 

Return format : BSL, < backscattered level setting value> < LF I CR, LF> 
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[ 8 ] CITKIT? (Copy Item) 

Syntax 

Command syntax : CIT, {0 I 1) 

Query syntax : CIT? 

where 

0 : All items 
1 : Waveformonly 

Example 

To set  COPY items to waveform only 

WRITE @101: "CIT 1" 

o To read the settings of COPY items 

10 DIM COPY-ITE;\I$:I:20 
20 WRITE @ 1 0 1 : ~ ' c 1 ~ 7 ~  
30 R E A D  @lOl:COPY-ITEM$ 
40 PRINT COPY-ITEAI$ 
50 END 

Description 

The CIT command selects the items for hard copy to be produced. When the command is 
not accompanied by a n  argument, the select state then set is unaffected by this command. 

The  query returns information of which items are selected. 

Response message format 

Return format : CIT, (0 l 1) < LF I CR,LF > 

Errors 

a When the CIT command is received while no plug-in unit is fitted in place, a n  execution 
error results. 

When the CIT command is not accompanied by a n  argument, a command error results. In 
this case, the state of COPY item is not affected. 
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[ 9 ] CON? (Connector) 

Syntax 

Query syntax : CON? 

4 Example 

To read information on whether fiber is connected to the output  connector 

10 DIhl COX$:I:20 
20 WRITE @101:"~0,y?"  
30 READ @101:CON$ 
40 PRINTCON$ 
50 E N D  

4 Description 

The CON? query returns information on whether fiber is  current ly  connected to t h e  
output connector. When the plug-in uni t  i s  not fitted in place, 0 is a lways returned. 

Response message format 

Return format : C O X ,  11 I 0) < LF I CR,LF > 

where 

1 : Fiber is connected to the output  connector 

0 : Fiber is not connected to the output  connector 
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[ 10 ] CMPICMP? (Compare Recall ONIOFF) 

H Syntax 

Command Syntax : CMP, (0 I I )  

Query syntas : CNP?  

where 

0 : Waveform compare recall.ON 

1 : Waveform compare recall.OFF 

I Example 

O To cotnpare waveform after reading TRACE 1 file in INT PhIC 

10  WRITE @101. "hlED 1" 
20 WRITE @101: "CMP 1" 
30 WRITE @101: "RCLTRACE 1" 
40 EXD 

To read information o n  whether waveform-compare-recall is ON or OFF 

10  DIJI CMP$:!:20 
20 WRITE @ l O l : " ~ > ~ p ? "  
30 READ @101:CMP$ 
40 PRINTCMP$ 
50 E 3 D  

I Description 

The CMP command performs waveform comparison. After compare-recall is turned ON, 
execute the RCL command to become the waveform-comparison s ta te .  Even if in 
waveform comparison state  at  local mode, execute the CMP command to turn  the 
compare-recall ON and then execute the IECL command. 

Query returns the s tate  of waveform-comparison recall. 

Response message format 

Return format : CMP,{O I 1) < LF i CR, LF> 

Errors 

When the CMP command i s  received without a plug-in unit, a n  execution error results. 

a When the CMP command is receive without argument, a command error results. Then, 
the waveform-comparison-recall state does not change. 
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[ 11 I CPYICPY? (Copy) 

Syntax 

Command Syntax : CPY, {I1 0) 

Query syntax : CPY? 

where 

1 : Start 

0 : Stop 

Example 

To start generating hard copy 

WRITE @101: "CPY 1" 

0 To read information on whether hard copy is being produced 

10 D I M  CPYS:i:20 
20 WRITE@lOl:"cpy?" 
30 READ @101:CPY$ 
40 PRINTCPY$ 
50 END 

Description 

The CPY command outputs data  to produce CRT-screen hard copy from an  external 
interface. 

The query returns information on whether hard copy data is currently output. 

Response message format 

Return format : CPY,{l I 0) < LF I CR, LF> 

where 

1 : Being output 

0 : Not output 

Errors 

0 When the CPY command is received while no plug-in unit is fitted in place, an  execution 
error results. 

@When the CPY command is not accompanied by a n  argument, a command error results. 
In this case, the copy state is not affected. 
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Syntax 

Query syntax : DAT?, <s t a r t  distance of d a t a > ,  <data  interval > , 
<data  quantity n >  [ ,<da t a  type>]  

where 

<s t a r t  distance of da t a>  :: = Distance of first data to be read. Specify a distance that 
fits data  resolution within the sampling range. Specify the 
distance in units of meter using a value expressed as  1 = 
l m .  IOR is  1.5. 

<da t a  interval > ::= Interval of data  to be read. Specify a distance that  is an 
integer multiple of the sampling resolution. Specify the 
distance in units of meter using a value expressed as 1 = 
l m .  IOR is 1.5. 

<da t a  quantity n >  ::= Surnber  of data entries to be read. Specify a n  integer 
number so that  data a t  the n'th entry is not larger than 
the sampling end. 

<da t a  type > :: = Specify the return format with a value indicating whether 
it is the binary or ASCII format. 11-hen this specification is 
omitted, 0 is assumed. 

0 : ASCIIformat 
1 : Binary format 

Example 

When reading 200 points beginning from a 10 km point with 10  m da ta  resolution 
(interval) 

10 DIM DATA (1000) 
20 WRITE @101:"DAT? 10000,10,200" 
30 TERM IS "," 
40 READ @101:START-DISTANCE 
50 READ @101:DATA_RES 
60 READ @101:NUMBER 
70 READ @101:DUMMY 
80 FOR N =  1 TO NUMBER-1 
90 READ @101:DATA (N) 

100 PRINT DATA (N) 
110 NEXTN 
120 TERM IS CHR$ (10) 
130 READ @101:DATA (NUMBER) 
140 PRINT DATA (NUMBER) 
150 END 
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Description 

The DAT? query reads measured waveforms by specifying the s t a r t  distance of da ta  to be 
read, data interval  (resolution), and da ta  quantity.  Waveforms a r e  values in the  range of 
0 to 50 dB. < s t a r t  distance of d a t a >  and < d a t a  interval> a r e  values where IOR = 1.5 
and length indicated in units of meter.  

The re turn fo rmat  of waveform da ta  does not have a header  message. 

When two waveforms are  displayed on the screen in a compare s ta te ,  information on the  
selected waveform is  output. 

Response message format 

Return format : <s ta r t  distance of d a t a > ,  < d a t a  in te rva l  >, < d a t a  quan t i ty  n > ,  
< O > ,  < d a t a  a t  1s t  entry >, < d a t a  a t  2nd e n t r y >  .... < d a t a  a t  n'th 
entry > < L F  I CR, L F >  

where 

< s t a r t  distance of d a t a >  :: = Indicates the  distance of < d a t a  a t  1s t  entry > . When in 
ASCII format,  i t  is indicated by 1 = 1 m. In binary format,  
i t  is indicated by 1 = 1 crn. IOR is 1.5. In binary format,  i t  
consists of 4 bytes. 

<da ta  interval > .. - .. - Interval between da ta  entries.  When  in  ASCII format, i t  i s  
indicated by 1 = 1 m. In binary format ,  i t  is indicated by 1 
= 1 cm. IOR is  1.5. In binary format,  i t  consists of 4 bytes. 

<da ta  quant i ty  n >  :: = Number of waveform da ta  entries. This  number does not 
include < s t a r t  d i s tance  of d a t a > ,  < d a t a  in te rva l  > , 
< d a t a  quantity n > , and < 0 > . 

< 0 >  :: = Always 0 

<data  a t  n'th en t ry  > :: = Indicates the waveform level. When  in  ASCII format,  i t  is 
indicated by 1 = 1 dB. In  binary format,  i t  is indicated by 
1 = 0.001 dB. In binary format, i t  consists of 2 bytes. 

< <binary fo rmat  > > 

Binary-format da ta  a r e  not separated with comma 

4 bytes 4 bytes 4 bytes 4 bytes 2 bytes 

LData at I s t  entry 

Data interval 
Start  distance of data  
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<s ta r t  distance of da t a> ,  <da t a  interval >, <da ta  quantity n >, and < 0 > are 
expressed by 32 bits ( 4  bytes). 32 bits in one data  entry are divided into four, and 
data  is  sent  in units of 8 bits beginning with the hISB byte. The data  of <s t a r t  
distance of d a t a >  and <data  interval > are  multiplied by 100. 

One data entry for the waveform is expressed by 16 bits (2 bytes). 16 bits in one 
data  entry a re  divided into two (high order 8 bits and low order 8 bits), and data 
is sent  in units of 8 bits beginning with the MSB byte. The waveform data is 
multiplied by 1000. 

Errors 

a If DAT? is received while no waveform data is present, a n  error is assumed and the JIDE 
bit (bit 7) of the error even status register is set. 

O I f  the DAT? message is  received while no plug-in unit is fitted into position, an error  
results. 

@ I f a  distance smaller than the sampling s ta r t  is specified for <s ta r t  distance of data >. an 
execution error results. Also, if a distance is specified that  does not fit  the data  resolution, 
a n  execution error results. 

@If  a distance is specified for <data  resolution > that is not a integer multiple of sampling 
resolution, an  execution error results. 
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[ 13 ] DATEJDATE? (Date) 

Syntax 

Command syntax : DATE, < y e a r > ,  <month>,  <day > 

Query syntax : DATE? 

where 

<year > :: = Indicates a calendar year specified by a value from 0 to 99. The internal 
clock automatically processes leap years. 

<month> :: = Indicates a month specified by a value from 1 to 12. 

<day > :: = Indicates a day specified by a value from 1 to 31. 

Note: Enter  the correct date; taking 30-day month, 31-day mon th ,  and  leap yea r  in to  
consideration. 

Example 

To set the date  to September 11, 1990 

WRITE @101: "DATE 90,9,1lM 

To read the date  

10 DIM DATE$:!:20 
20 WRITE @101:"DATE?" 
30 READ @101:DATE$ 
40 PRINT DATE$ 
50 END 

Description 

The DATE command sets the date of the internal clock. When i t  is  received without being 
accompanied by a n  argument, the clock conditions then set a re  not affected. 

The query re turns  the date set in the internal clock. 

Response message format 

Return format : DATE- <yea r> ,  <month>,  <day > < L F  I CR, L F >  

a Errors 

Q I f  the DATE command is received while no plug-in uni t  is f i t ted into position, a n  
execution error  results. 
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@If the DATE command is  received without being accompanied by an argument .  a 
command error results. In this case, the clock conditions then set are  not affected. 

@ I f  the values of <year >, <month> ,  and <day>  exceed the setting range of each, an  
execution error results. 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 14 ] DSRIDSR? (Distance Range) 

Syntax 

Command syntax : DSR, <distance range > 

Query syntax : DSR? 

where 

<distance range > :: = Indicates distance range. Specify i t  using a value where distance 
is expressed in  units of meter  by a n  integer.  1011 is 1.5. 

W Example 

To set the distance range to 25 km 

WRITE @101: "DSR 25000" 

o To read the sett ings of distance range 

10 DIM DISTANCE$:!:20 
20 WRITE @101:"DSR?" 
30 READ @101:DISTANCE$ 
40 PRINT DISTANCE$ 
50 END 

Description 

The DSR command changes distance range. When sen t  without being accompanied by an  
argument,  the  distance range conditions then se t  a r e  not affected. Use  a value where IOR 
= 1.5, with length expressed in  uni ts  of meter.  

The value t h a t  can be assigned for distance range i s  discrete. Also, the  usable distance 
range differs with the  plug-in unit  used. If the  DSR command is received while no plug-in 
unit  is fitted into position, a n  error  results.  

The query re tu rns  the  currently se t  distance range. 

Response message format 

Return format : DSR, <distance range > < L F  I CR, LF > 

Errors 

a If the DSR command is received while noplug-in un i t  i s  fitted into position, a n  execution 
error results. 
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@ I f  the DSR command is received without being accompanied by an argument, a command 
error  results. 
In this case, the distance range conditions then set a r e  not affected. 
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[ 15 ] ESEZIESEZ? (Termination Event Status Enable) 

H Syntax 

Command syntax : ESE2, <register value > 

Query syntax : ESE2? 

where 

<register value> :: = Indicated by an integer value from 0 to 255. 

Example 

o To disable all bits in the termination event s tatus enable register 

WRITE @101: "ESE2 0" 

To read the settings of the termination event s tatus enable register 

DIM ESE2$:1:20 
WRITE @101:"ESE2?" 
READ @101:ESE2$ 
PRINT ESE2$ 
END 

Description 

The ESE2 command sets (or resets) the bits of the termination event  s tatus enable 
register, one of the MW9040B's extended event s tatus enable registers. 

When an event is  reported by the termination even status register, the termination event 
status enable register enables or disables the interrupt  bit corresponding to the reported 
event. For details of conditions on which bits a re  masked, see the table below. 

The ESEB? query returns the current contents of the termination event status enable 
register. 

I 3 1  8 1 CPT I End of COPY o ~ e r a t i o n  I 

Table Termination Event Status Enable Register 

Bit 

7 

6 

5 

4 

2 

1 

Weight 

1 2 8  

6 4 

3 2 

1 6  

0 1. 1 

4 

2 

DPT I End of measurement result preparation I 

B i t  name 
T 

Enable conditions 

Not used 

Not used 

Not used 

Not used 

FIT 

ALT 

End of FILE operation 

End of averaging 
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Response message format 

Return format : ESE2, <register value > < LF I CR, LF > 

W Errors 

If the ESE2 command is  received while no plug-in unit is iitted into position, an execution 
error results. 

@I f  the  ESE2 command is received without being accompanied by a n  a rgument ,  a 
command error results. 
In this case, the termination event s tatus enable register conditions then se t  are  not 
affected. 
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[ 16 ] ESE3/ESE3? (Error Event Status Enable) 

Syntax 

Comnland syntax : ESE3, <register value > 

Query syntax : ESE3? 

where 

<register value > :: = Indicated by an integer number from 0 to 255 

Example 

To disable all bits of the error event status enable register 

WRITE @101: "ESE3 0" 

To read the settings of the error event status enable register 

10 DIM ESE3$:i:20 
20 WRITE @10 1 : " ~ s ~ 3 ? "  
30 READ @101:ESE3$ 
40 PRINT ESE3$ 
50 END 

Description 

The ESE3 command sets (or resets) the bits of the error event s tatus enable register 
which is one of extended event s tatus enable registers. 

When a given error event in the error event status register is reported, the error event 
status enable register enables or disables an interrupt for that  error.  For details on how 
each bit is masked, see the table below. 

The ESE3? query returns the current contents of the enable register. 

Error Event Status Enable Register 
Enable conditions 

Measurement result read error 

Not used 

Not used 

Not used 

Not used 

Not used 

Bit 

7 

6 

5 

4 

3 

2 

CPE COPY operation error 1 

0 
I 2 

1 I FIE 1 FILE operation error I 

Weight 

1 2 8  

6 4 

3 2 

1 6  

8 

4 

Bit name 

MDE 
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I Response message format 
Return format : ESE3, <register value > < LF I CR, LF> 

rn Errors 

a When the ESE3 command is received while no plug-in unit is fitted in  place, a n  execution 
e r ror  results. 

a When the ESE3 command is not accompanied by an  argument,  a command error  results. 
In this  case, the state of the termination event s ta tus  enable register is not affected. 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 17 ] ESRZ? (Termination Event Status Register) 

Syntax 

Query syntax : ESR2? 

Example 

o To read the termination event s tatus register 

10 DIM ESR2$:!:20 
20 WRITE @101:"ESR2?" 
30 READ @101:ESR2$ 
40 PRINT ESR2$ 
50 E N D  

Description 

The ESR2? query returns the contents of the termination event s tatus register which is 
one of estended event status registers. The termination event s tatus register is cleared by 
a read, followed by clearing of bit 2 in the status byte. 

Termination Event Status Register 

Termination Event Status Register 
(0 = False = Low, 1 = True = IIigh) 

I 
0 1 1 I OPT 

Bit name 

CPT 

FIT 

Bit I Weight 

1 

- - 

0: Not used 7 

6 

5 

4 

3 

2 

0: Not used 

1 2 8  

6 4 

3 2 

1 6  

8 

4 

2 

0: Not used 

ALT 

0: Not used 

0: No termination event 
1: COPY operation terminated 

0: No termination event 
1: FILE operation terminated 

0: No termination event 
1: Averaging terminated 

0: No termination event 
1: Preparation for measurement results 
terminated 
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Response message format 

Return format : ESRZ, <register value > < LF I CR, LF > 

where 

<register value > :: = Indicated by an integer number from 0 to 255 
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[ 18 1 ESR3? (Error Event Status Register) 

Syntax 

Query syntax : ESR3? 

H Example 

To read the error event status register 

10 DIM ESR3$:!:20 
20 WRITE @101:"ESR3?" 
30 READ @101:ESR3$ 
40 PRINT ESR3$ 
50 END 

H Description 

The ESR3? query returns the contents of the error event s tatus register which is one of 
estended event s tatus registers. The error event s tatus register is cleared by a read, 
followed by clearing of b i t 3  in the s tatus byte. 

- 

Error Event Status Register 
(0 = False = Low. 1 = True  = Hieh) 

1 Bit Weiqht 1 Bit name 1 Conditions 

1 7 1 1  2 8  1 MLIE / 0 : Xo error 
1 : Measurement result read error 

0 : Notused 

6 

5 

0 : No error 

0 : No error 

6 4 

3 2 

0 : Notused 

0 : Not used 

- -  - - 

Response message format 

Return format : ESR3, <register value > < LF I CR, LF > 

where 

<register value > ::=Indicated by a n  integer number from 0 to 255 

1 

0 

2 

1 

CPE 

FIE 

0 : No error 
1 : COPY operation error 

0 : Noerror  
1 : FILE operation error 
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[ 19 ] FDL (File Delete) 

B Syntax 

Command syntax : FDL, {<memory No. > I <file n a m e > )  

where 

<memory S o .  > :: =Memory No. of INT MEAIORY indicated by a number 1 to 32 

<file name > :: =MS-DOS format file name 

Example 

To erase a file named "TRACE2" stored in IKT PMC 

10 LVRITE @ 1 0 1 : " & 1 ~ ~  1" 
20 WRITE @ 1 0 1 : " ~ ~ ~  TRACE 2" 
30 E S D  

To memory No. 10 in INT 5IEhIORY 

10 WRITE @ 1 0 1 : " ~ ~ ~  0'' 
20 WRITE @ 1 0 1 : " r ; . ~ ~  10'' 
30 E S D  

Description 

The FDL command erases specified measurement data  stored in the specified media. 
When this command is not accompanied by an  argument,  any stored da t a  is unaffected. 

Errors 

When the FDL command is received while no plug-in unit  is fitted in place, a n  execution 
error  results. 

a When the FDL command is not accompanied by a n  argument ,  a command error  resuits. 
In this case, no files a re  erased. 

Note: MS-DOS is a registered trademark of Microsoft Corporation. 
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[ 20 1 FMT (Format) 

W Syntax 

Command syntax : FAIT 

Example 

To format INT PRIC 

10 WRITE @ 1 0 l : " ~ ~ ~  1" 
20 WRITE @ 1 0 1 : " ~ ~ ~ "  
30 END 

To erase a l l  contents stored in INT MEAIORY 

10 WRITE @ 1 0 1 : " ~ ~ ~  0" 
20 WRITE @ 1 0 1 : " ~ ~ ~ "  
30 END 

Description 

The FMT command formats the specified media. When the media is formatted, all data  
stored on i t  i s  erased. 

Errors 

When the FMT command is received while no plug-in unit is fitted in place, an execution 
error results. 
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[ 21 ] FNCIFNC? (Function) 

a Syntax 

Command syntax : FNC, <measurement item > 

Query syntax : FNC? 

where 

<measurement i tem> :: = Xumber corresponding measurement items 

0 : LOSS 
1 : SPLICE 
2 : AUTO 
3 : RETURNLOSS 

Example 

To set the measurement item to LOSS 

WRITE @101: "FNC 0" 

0 To read the settings of a measurement item 

10  DIM FUNCTION$:!:20 
20 WRITE @ 1 0 1 : " ~ p ~ c ? "  
30 READ @101:FUXCTION$ 
40 PRINT FUNCTION$ 
50 END 

Description 

The FNC command changes the measurement items (LOSS/SPLICE/AUTO/RETURN 
LOSS). When this command is not accompanied by a n  argument,  the s ta te  of the i 

i 
measurement item then set  is unaffected. The query returns the current measurement 
item. f 

1 Response message format 

Return format : FNC, <measurement i tem> < L F  I CR, LF > 1 

Errors i 
When the FNC command is received while no plug-in unit is fitted in place, a n  execution 
error results. I 

@When the F N C  command is not accompanied by a n  argument, a command error  results. 
In this case, the state of the measurement item then set  is not affected. 

I 
I 

? 
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[ 22 ] HSC/HSC? (Horizontal Scale) 

Syntax 

Command syntax : HSC, <horizontal scale value > 

Query syntax : HSC? 

where 

< horizontaI scale value> ::= Distance expressed in units of meter and specified by an  
integer 

Example 

To set 250 rnldiv as horizontal scale 

WRITE @101: "HSC 250" 

O To read the setting of horizontal scale 

10 DIM H-SCALE$:I:ZO 
20 WRITE @ 1 0 1 : " ~ ~ ~ ? "  
30 READ @101:H-SCALE$ 
40 PRINT H-SCALE$ 
50 E N D  

Description 

The HSC command changes the horizontal scale value (amount of one scaie division 
(rnldiv) in horizontal direction relative to waveform screen). When this command is not 
accompanied by a n  argument, the s tate  of horizontal scale then set  is unaffected. 

The query returns the horizontal scale value. The value tha t  can be assigned to t he  
horizontal scale i s  discrete. I t  i s  expressed by a value where IOR = 1.5 with length 
indicated in units of meter. Also, the usable horizontal scale differs with the distance 
range. 

Response message format 

Return format : HSC, <horizontal scale value > < LF I CR, LF> 

Errors 

a When the IiSC command i s  received while no plug-in uni t  i s  fitted in place, a n  error 
results. 

a When the horizontal scale is specified that  cannot be used for the fitted plug-in unit, a n  
error is assumed and  the execution error bit  (bit 4) of the  standard event status register is 
set.  
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@When  the HSC command is received without argument,  a command error  results. Then, 
the horizontal scale value does not changes. 
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[ 23 ] HSFJHSF? (Horizontal Shift) 

Syntax 

Command syntax : HSF- <horizontal shift value > 

Query sxntax : IISF? 

where 

<horizontal shift  value> ::= Distance espressed in units of meter and specified by an  
integer 

Example 

To set horizontal shift to 100 nl 

WRITE @101: "HSF 100" 

To read the set  value of horizontal shift 

l o  DIM 11_SHIFT$:I:[201 
20 WRITE @101:"HSF?" 
30 READ @101:M-SHIFT$ 
40 PRINT fi-SHIFT$ 
50 END 

Description 

The HSF command changes the horizontal shift value (amount of movement in horizontal 
direction relative to waveform screen). When the rotary knob input  i tem is other than 
horizontal shift, i t  is changed to horizontal shift. When this command i s  not accompanied 
by an argument, the state of horizontal shift value then set is unaffected. In  this case, no 
change is made even when the rotary knob input i tem i s  other than horizontal shift. 

The query returns the horizontal shirt value. It is expressed by a value where IOR = 1.5 
with length indicated in units of meter. 

Response message f o rma t  

Return format : IISF, <horizontal shift value > < LF I CR, LF > 

Errors 

When the HSF command is received while no plug-in unit  is fitted i n  place, a n  execution 
error results. 

@When the HSF command is not accompanied by a n  argument,  a command error results. 
In this case, the horizontal shift s ta te  then set  is not affected. 
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[ 24 1 IFSAFS? (Interface Setting) 

Syntax 

Command syntax : IFS, <s lo t> ,  <se t  i t em>,  <se t  value> 

Query syntax : IFS? <s lo t> ,  <se t  i t em> 

- - 

where 

<s lo t>  ::=Value corresponding to the slot 

0 : SLOTO 
1 : SLOT1 

<se t  item > :: = Value corresponding to the set item 

0 : GP-IB address of tha t  slot (0  to 30) 
1 : Printer output address (0 to 30) 
2 : Plotter output address (0 to 30) 
3 . MC8104A Data Storage Unit  output address r0 to 30) 

Note: Numbers in ( ) indicate the range of <se t  va lue  > of each item. 

<se t  value > :: = Set value of each set i tem 

Example 

To set  10 a s  the plotter output address 

WRITE @101: "IFS 1 ,2 ,10H 

To read the output address of the hIC8104A Data Storage Unit 

H Description 

DIM IFS$:k20 
WRITE @ 1 0 1 : " 1 ~ ~ ?  1,3" 
READ @101:IFS$ 
PRINT IFS$ 
END 

The  IFS command sets the interface. When this command is not accompanied by a n  
argument ,  the interface settings then set  a r e  unaffected. 

T h e  same value cannot be set for <GP-IB address of tha t  slot (SLOTO) >, <pr in te r  
output  address>, <plotter output address>,  and <MC8104A Data Storage Unit  output 
address > . 

Response message format 

Return format : IFS, <slot > , <set  i t em>,  <se t  value > < LF I CR, LF > 
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I Errors 

QWhen the IF'S command is received while no plug-in unit  is fitted in place, a n  e r ro r  
results. 

@When an  uninstalled slot is specified, the execution error bit (bit 4) of the standard event 
status register i s  set.  

@When the printer output address,plotter output address,or MC8104A Data Storage Unit  
output address is specified for the device-side slot (SLOT 0) as  the set  item,an execution 
error results regardless of whether the control message or query message. 

@When the IFS command is not accompanied by augment,  a command error results. 
In this case, the state of the measurement item then se t  is not affected. 

@When a command is received tha t  sets the same value for <GP-IB address of that  slot 
(SLOTO) >, <printer  output address >, < plotter output address > ,and < MCSlO4A Data 
Storage Unit  output address> ,an execution error results.  
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[ 25 ] IN1 (Initialize) 

Syntax 

Commandsyntax : IN1 

B Example 

To initialize 

WRITE @101: "INI" 

Description 

The IN1 command initializes the MW9040B. This command performs the same functions 
a s  the {INITIALIZE] key except that i t  i s  executed in the remote mode. 

Errors 

When the IN1 command is received while no plug-in uni t  is fitted in place, a n  execution 
error  results. 
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[ 26 ] IORIIOR? (IOR) 

H Syntax 

Command syntax : IOR, <IOR> 

Query syntax : IOR? 

- -- 

where 

<IOR> :: = Index of refraction. The setting range is 1.400 000 to 1.699 999. 

Example 

To set 1.45 a s  IOR 

WRITE @101: "IOR 1.45" 

To read the settings of IOR 

DIM IOR$:i:20 
WRITE @101:"10~?"  
READ @10l:IOR$ 
PRINT IOR$ 
END 

H Description 

The IOR command changes the setting of refractive index. When this command is not 
accompanied by a n  argument, the value of refractive index then set is unaffected. 

Changing the IOR setting by the IOR command only resul ts  in  changing the value 
indicated on the CRT screen. In GP-IB, calculation is always made assuming a IOR value 
of 1.5. The value (where IOR= 1.5) can be converted to a value based on the IOR (that  you 
set) using the following equation 

<desired distance > = <distance read via GP-IB > X 1.5 
Set value of IOK 

The query returns the currently set value of refractive index. 

Response message format 

Return format : IOR, < IOR> < LF I CR, LF > 

Errors 

a When the IOR command is  received while no plug-in unit is fitted in place, an  execution 
error results. 

a When the IOR command is not accompanied by a n  argument, a command error results. In 
this case, the s tate  of IOR then set is  not affected. 

- .  
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[ 27 ] LD/LD? (Laser)  

Syntax 

Command syntax : LD, {l 1 0) 

Query syn tax  : LD? 

where 

1 : O N  
0 : OFF 

Example 

O To turn laser on 

WRITE @101: "LD 1" 

To read the  settings of laser output 

10 DIlI  LD$:i:20 
20 WRITE @ 1 0 1 : " ~ ~ ? "  
30 READ @101:LD$ 
40 PRINT LD$ 
50 E S D  

a Description 

T h e  L D  command switches laser output  on and off. When t,his cornmand is not 
accompanied by an  argument, the laser output state then set  is unaffected. 

Laser output is automatically turned off when fiber is removed from the output connector 
or Iaser temperature control gets out of range. 

The query returns the current state of laser output. 

Response message format 

Return format : LD, (1 I O} < LF I CR, L F  > 

8 Errors 

a When the LD command is received while no plug-in unit is fitted in place, a n  execution 
error  results. 

a When the LD command is not accompanied by an  argument, a command error results. In 
this  case, the laser output state then set  is not affected. 

@When a command is received that turns LD on while fiber is not connected to the output 
connector, an execution error results. 

_ 
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@When a command is received that turns LD on while the laser ready lamp is off, an  
execution error results. 
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[ 28 ] LOS? (Loss Measurement Data) 

Syntax 

Query syntax : LOS? 

Example 

To read the LOSS measurement results 

10  DIM LOSS$:!:50 
20 WRITE @101:"LOS?" 
30 READ@lOl:LOSS$ 
40 PRINT LOSS$ 
50 E N D  

W Description 

The LOS? query reads the measured values of loss between two points, distance betbveen 
two points, and transmission loss. When the measurement item is  not LOSS, an error 
results. The length (used in distance between two points and in transmission loss) is 
expressed in units of meter. When laser is on, the measurement results of loss between 
two points and transmission loss a re  updated every sweep. Therefore, when reading 
measurement results with the LOS? query, wait until one sweep is made after rno\.ing the 
marker .  

When laser is off, measurement results a re  updated each time the marker  is moved. 
Therefore, measurement results can be read immediately after moving the marker .  

rn Response message format 

Return format : LOS, <loss between two points>, <distance between marke r s> ,  
< transmission loss > < L F  I CR, L F  > 

where 

<loss between two points> ::= Difference in waveform levels between two markers 
set  during LOSS measurement. When unmeasurable 
(:I::!:.:I::I::I: is displayed on the CRT screen.), 900.000 
is  returned. 

<distance betweenmarkers> ::= Distance between two marke r s  se t  dur ing  LOSS 
measurement 

< transmission loss > .. .. - - <loss between 2 points > divided by <distance 
between markers > 
When unmeasurable (:I: 4:. 2: 4: :I: is displayed on the 
CRT screen.), 900.000 is  returned. 
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Errors 

When the measurement item is not LOSS, an  error results and execution error (bit 4) of 
the standard event status register is set. 

a When the LOS? is received without a waveform data,  a error results and the MDE (bit 
7) of the error event status register is set. 

@When the LOS? message is received without a plug-in unit, a n  execution error results. 
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[ 29 ] MEDIMED? (Media) 

I Syntax 

Command syntax : MED, <media > 
Query syntax : MED? 

where 

<media > :: = A number corresponding to media. 

0 : INTAIELIORY 
1 : I N T P J I C  
2 : E X T P J I C 1  
3 : E X T P J I C 2  
4 : E X T F D D  

Example 

To set the media to I N T  PAIC 

IVRITE @101: "SIED 1" 

O To read the settings of media 

1 0  DIM MEDIA$:1:20 
20 WRITE @101:"MED?" 
30 READ @101:MEDIA$ 
40 PRINT MEDIA$ 
50 E N D  

Description 

The MED command changes the settings of media (storage media). If sent without being 
accompanied by an argument, the media settings then set  a re  not affected. 

The query returns the current settings of media. 

Response message format 

Return format : MED, <media> < LF I CR,LF> 

Errors 

If the M E D  co~nmand is received while no plug-in unit i s  fitted into position, a n  execution 
i 

error  results. 

a If the M E D  command is received without being accompanied by an  argument, a command 
error  results. In this case, the media settings then set a re  not affected. 
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[ 30 ] MKPIMKP? (Marker  Position) 

Syntax 

Command syntax : MKP, <marker  KO. > ,<dis tance> 

(1) When specifying marker  

Query syntax : MKP?, <marker  No. > 

(2) When not specifying marker 

Query syntax : MKP? 

where 

<marker  No. > :: = Marker No. is defined depending on measurement item a s  follows: 

(a) For LOSS measurement 
0 : *marke r  
1 : X l  marker 

(b) For SPLICE measurement 
0 : * marker 
1 : X1 marker (X marker a t  the leftmost position) 
2 : X2 marker (X marker a t  the second position from the left) 
3 : X 3  marker (X marker a t  the second position from the right) 
4 : X4 marker (X marker a t  the rightmost position) 

(c) For AUTO measurement 
1 : Fault point a t  the first position from the left 
2 : Fault  point a t  the second position from the left 
3 : Fault  point a t  the third position from the left 
4 : Fault  point a t  the fourth position from the left 
5 : Fault  point a t  the fifth position from the left 

<distance > :: = Specify the distance using a value where i t  i s  expressed in  units of 
meter as  1 = 1 m. IOR is 1.5. 

Example 

To set X1 marker  to 2 km 

WRITE ($101: "MKP 1,2000" 

To read the distance where :I: marker  is set 

10 DIM POSITION$:I:20 
20 WRITE @101:"MKP? 0" 
30 READ @lOl:POSITION$ 
40 PRINT POSITION$ 
50 END 
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H Description 

The  MKP command moves the marker position. The range of marker movement is within 
the sampiing range a s  in local mode. If movement beyond the range is specified, the limit 
value that  can then be assumed is set. If the input item of the rotary knob was not 
hlARKER, i t  is changed to MARKER. 

If a distance is specified that may cause the marker to leave an  adjacent marker  behind, 
the adjacent marker  is also moved. 

When moved, a marker  is assumed to have been selected and becomes a selected marker. 
Consequently, the cursor line moves onto this marker. 

Since the :?: and X1 to X4 markers move simultaneously, set the :I: marker  a t  first before 
set t ing the X1 to X4 markers. 

When the command is received without being accompanied by an argument, the marker 
position then set is not affected. Also, even when the input item of the rotary knob w a s  not 
MARKER, it is not changed to MARKER. 

The  query returns the marker position in terms of distance. 

The  distance is indicated in units of meter by a value where IOR = 1.5. 

Response message format 

(1) When specifying a marker  

Return format : MKP, <distance> < LF I CR, LF> 

Note: If the measurement item is AUTO, Markers cannot be moved 

(2) When not specifying a marker 

Return format : MKP, <number of markers  n > ,  <distance of No. 1 marker>  .. 
<distance of No. n marker  > < LF I CR, LF > 

Note: If there is no fault point when the measurement item is  AUTO, <number of markers> 
is set  to 0 and no parameters are  appended after it. If there is any fault point, <number 
of markers> is changed to the number of fault points and the fault point distance is 
returned as  a marker  distance. 

R Errors 

GJ If the MKP command is received while no plug-in unit is fitted into position, a n  execution 
error  results. 

@ If a parameter is received that  would set  the marker  out of the sampling range, a n  error is  
assumed and the execution error bit (bit 4) of the standard event s tatus register is  set. 

@When  the MKP command is received while the  measurement  i tem i s  AUTO, the 
execution error bit (bit 4) of the standard event s tatus register is  set. 

@If  the MKP command is  received without being accompanied by an  argument, a command 
error  results. In this case, the marker position then set is not affected. 
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[ 31 ] MKS/MKS? (Marker Select) 

Syntax 

Command syntax : MKS, < m a r k e r  No. > 

Query syntax : JIKS? 

where 

< m a r k e r  No. > :: = I Iarker  No. is  defined depending on measurement  item as  follows: 

(a) For LOSS measurement  
0 : * m a r k e r  
1 : X l  marker  

(b) For SPLICE measurement  
0 : * m a r k e r  
1 : X1 marker  (X marker  at the  leftmost position) 
2 : X2 marker  (X marker  a t  the  second position from the left) 
3 : X3 marker  (S marker  a t  the second position from the right) 
4 : X4 marker  (X marker  a t  the rightmost position) 

(c) For AGTO measurement  
1 : Faul t  point a t  the first  position from the  left 
2 : Faul t  point a t  the second position from the  left 
3 : Faul t  point a t  the third position from the left 
4 : Faul t  point a t  the fourth position from t h e  left 
5 : Faul t  point a t  the fifth position from the  left 

H Example 

To select the  X4 marker  

WRITE @101: "MKS 4" 

To read the selected marker No. 

1 0  DIM SELECT$:!:ZO 
20 WRITE @lOl:"MKS?" 
30 READ @lOl:SELECT$ 
40 PRINT SELECT$ 
50 END 
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Description 

The  MKS command selects a marker.  The cursor line is displayed on the selected marker.  
If the  command is received without being accompanied by an  argument,  the marker  select 
conditions then set  a r e  not affected. Even in this case, however, if the input  i tem of the 
rotary knob was not MARKER, i t  is changed to MARKER. 

The  query returns information on which marlier is selected. 

If the fault  point cannot be detected when the measurement item is AUTO, 0 is returned 
a s  <number  of markers  > to the MKS? query. 

Response message format 

Return format : MKS, < marker No. > < LF I CR, LF > 

Errors 

OIf the  MKS command is received while no plug-in uni t  i s  fitted into position, an  error 
results.  

OIf a marker  that  cannot be selected is specified, an  error  is assumed and the execution 
error  bit (bit  4) of the standard event s ta tus  register is set.  

@ If the  MKS command is received without being accompanied by an argument ,  a command 
error  results. In this case, the marker select conditions then set  a re  not affected. 
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[ 32 1 MSPIMSP? (Mask Position) 

H Syntax 

Command syntax : MSP, <mask  NO. >, <distance > 

(1) When specifying mask 

Query syntax : AISP?, <mask  No. > 

( 2 )  When not specifying mask 

Query syntax : AISP? 

where 

<mask No. > :: = A number (0  to 4) corresponding to the mask 

<distance> :: = Distance is specified in units of meter by a integer 

1 Example 

Tose tmaskOto  1 5 k m  

WRITE @101: "h1SP 0,15000" 

To read the set  position of mask 2 

10 DIM MASK-POSITION$::: 100 
20 WRITE @101:"MSP? 2" 
30 READ @101:MASK-POSITION$ 
40 PRINT MASK-POSITION$ 
50 END 

Description 

The MSP command changes a mask position. If the command is received without being 
accompanied by a n  argument, the mask position then set  i s  not affected. If an  argument is 
0 km, the inask i s  turned off. 

Masks cannot be set  within a n  adjacent distance of 1 m from a previously set marker. 

If the MSP command is received while no plug-in unit  is fitted into position, a n  error 
results. Also, if the MSP command is received while a plug-in unit  tha t  does not have 
mask functions is used, an  error results. 

The query returns the current mask position. For masks not set,  0 k m  is returned. 

Response message format 

(1) When specifying a mask 

Return format : MSP, <distance > < LF I CR, LF > 
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(2) When not specifying a mask 

Return format : MSP, <number of masks n > ,  <distance of S o .  1 mask> ,  ..., 
<distance of No. n mask>  < LF I CR, LF> 

Errors 

OIf the MSP command is received while no plug-in unit is fitted into position, a n  execution 
error  results. 

@Masks  must be set 2 m or more apar t  from each other. (However. setting masks Lo the 
same distance is possible). If a parameter is received tha t  would set the mask within 1 m 
from a previously set mask,  the execution error bit (bit 4) of the standard event status 
register is set. 

When the AISP command is received without argument, a command error results. Then, 
the mask setting s tate  does not change. 
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[ 33 ] NMSKINMSK? (Near End Mask) 

Syntax 

Command syntax : NMSK, <deviation > 
Query syntas : XAISK? 

where 

<deviation> : := An integer ( -10  to 500) in units of meter, which is a deviated 
distance from the specific distance of the plug-in unit used. 

Note: The specific distance is the near-end mask width specific to each plug-in unit. The 
distance is initialized by the :!:RST or IN1 command. 

Example 

To widen the near-end mask width by 1 0  m 

10 WRITE @IOI:"NMSK 10" 

To read the set deviation 

1 0  DIN NEAR_MASK$:1:20 
20 WRITE @101:"NMSK?" 
30 READ @101:NEAR-MASK$ 
40 PRINT SEAR-MASK$ 
50 E N D  

Description 

The NMSK command changes the deviation value of the near-end mask width. If the 
command is sent  without being accompanied by an  argument, the near-end mask width 
then set is not affected. 
If an argument is 0 m, the NEAR E N D  mask mode is turned off. 
If the NMSK command is received while no plug-in unit is fitted into position, an  error 
results. 
These commands are effective only to the plug-in unit which uses a E/O switch a s  a n  
optical switch. 
If the NMSK command is received while any other type than the effective plug-in unit is 
fitted into position, an error results. 
The query returns the current deviation (difference between the set  near-end mask width 
and the specific value). 

Response message format 

Return format : NMSK, <deviation> < LF I CR, LF> 
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Errors 

O If the NhlSK command is received while no plug-in unit or any plug-in unit without a E/O 
switch is fitted into position, an  error results to set  the execution error (bit 4) of the 
Standard Event Status Register. 

OIf the parameter (which does not satisfy the following two conditions) is received, the 
execution error (bit 4) of the Standard Event Status Register is set. 

1. The deviation value is in the range of - 10 to 500. 

2. The set value of the near-end mask width ( = t h e  specific value + deviation value) is an  
integer (more than 0).  

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 34 ] PLG? (Plug-in Unit) 

Syntax 

Query syntax : PLG? 

Example 

To read t h e  type of the currently fitted plug-in un i t  

10 DIhl PLUGIN$:I:20 
20 WRITE @lOI:"PLG?" 
30 READ @101:PLUGIN$ 
40 PRINT PLUGIN$ 
50 END 

Description 

The  PLG? query re turns  the type of the current  plug-in unit .  

Response message format  

Return format : PLG, < n a m e  of plug-in unit  > < LF I CR, LF> 

where 

<name of plug-in un i t>  :: = Name of plug-in u n i t  is defined by 16-character  ASCII 
character string. 

When no plug-in unit  is fitted, the following character  s t r ing is returned. 

"NO,UNIT,,,,,,,,," 

Also, if the  fi t ted plug-in unit  i s  not a plug-in u n i t  for the  MW9040B, the following 
character s t r i n g  i s  returned. 

"UNDEFINED-UNIT, ," 
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[ 35 ] PLSIPLS? (Pulse Width) 

I 
R Syntax i 

Command syntax : PLS, <pulse width > i 
Query syntax : PLS? i 

i 

where i 
<pulse width> :: = Value of pulse width (n units of ns, integer) 

R Example 

To set 1 ;IS a s  pulse width 

WRITE @101: "PLS 1000" 

To read the settings of pulse width 

10 DIM PULSE$:?:20 
20 WRITE @lOl:"PLS?" 
30 READ @101:PULSE$ 
40 PRINT PULSE$ 
50 END 

R Description 

The PLS command changes the pulse width. When this command is not accompanied by 
a n  argument, the puise width state then set  is unaffected. 

The pulse width is set by an integer in units of ns. The usable puise width depends on the 
plug-in unit. 

When the PLS command is received while no plug-in unit is fitted, an error results. 

The  query returns the current pulse width. 

a Response message format 

Return format : PLS, <pulse width > < LF 1 CR, LF>  

a Errors 

0 When the PLS command is received while no plug-in unit is fitted in place, a n  execution 
error results. 

@I When the PLS command is not accompanied by an argument, a command error results. In 
this case, the pulse width state then set  is not affected. 
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[ 36 ] PWRIPWR? (LD Power) 

Syntax 

Command syntax : PWR, < LD output power> 

Query syntax : PWR? 

where 

<LD output power > :: = A value expressed by a number  from 0 to 127 

Example 

To set the LD output power to 123 

WRITE ($101: "PWR 123" 

To read the LD output power 

10 DIM LD_POWER$:!:20 
20 WRITE @101:"PWR?" 
30 READ @lOl:LD-POWER$ 
40 PRINT LD-POWER$ 
50 E N D  

1 Description 

The PWR command changes the  optical output power of the  OTDR. When this command 
is sent  without a n  argument ,  the  LD-output-power s ta te  is unaffected. 

When the PWR command is  received while no plug-in uni t  i s  fitted, a n  error  results. 

The query re tu rns  the current  LD output  power 

Response message format 

Return format : PWR, < L D  output  power> < L F  I CR, L F >  

1 Error 

When the PWR commandlquery is received wi thou t  a n y  plug-in  u n i t  o r  when t h e  
command is s e n t  to a unit  which cannot vary the  output  power, a n  execution error results. 

In this case, the  execution error  bi t  (bit 4) of the s tandard event  s t a t u s  register is set. 
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[ 37 ] RCL (Recall) 

rn Syntax 

Command syntax : RCL, {<memory No. > I <file name >) 

Query syntax : RCL? 

where 

<memory S o .  > :: = Memory No. of INT i\/IEhIORY expressed by a number from 1 to 32 

<file name > :: = MS-DOS format file name 

Example 

To recall a file named "TRACEl" 

WRITE @101: "RCL TRACEl" 

To read the recalled file name 

10 DIM RECALL$:I:20 
20 WRITE @101:"RCL?" 
30 READ @101:RECALL$ 
40 PRINT RECALL$ 
50 END 

Description 

The  RCL command reads the measurement data  stored in a media, and displays i t  on the 
screen. Select the media by the MED command before executing the RCL command. In 
the waveform-compare-recall-ON s ta te  with the CMP command, execute the  RCL 
command to compare waveforms. 

Query returns the current-readout measurement-data file name. If data is not read out, 0 
is  returned. 

Response message format 

Return format : RCL, {<memory No. > I <file name>)  < LF I CR, LF>  

Error 

When the RCL command is  received without a plug-in unit,  an  execution error  results. 

@The  measurement data  (specified to read by a RCL command) does not correspond to the 
current-installed plug-in unit, an error results. 

a When the RCL command i s  received without argument, a command error results. 

-. 
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@ I f  specified file name does not exist, an  error results. 

When the RCL command is executed on the waveform-comparison state  a t  local mode, an  
execution error results. 

Note: MS-DOS is a registered trade mark of Microsoft Corporation. 
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[ 38 ] RDY? (Ready) i 

Syntax 

Query syntax : RDY? ! 
Example 

To read information on whether the laser temperature control is within the range 

10 DIM READY$:!:SO 
20 WRITE @101:"RDY?" 
30 READ @101:READY$ 
40 PRINT READY$ 
50 END 

I Description 

The RDY? query re turns  information on whether the laser- temperature control is 
currently possible. Laser output does not tu rn  O N  when the control is not possible. JYhen 
no plug-in unit is fitted in place, 0 is always returned. 

I Response message format 

Return format : RDY, (1 I 0) < LF I CR, LF > 

where 

1 : Temperature control with in range (possible) (Ready) 

0 : Temperature control out of range (impossible) (Not ready) 
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[ 39 1 RNGIRNG? (Save Range) 

Syntax 

Command syntax : RNG, (1 I 2) 

Query syntax : RYG? 

where 

1 : All measured range 
2 : Displayed range only 

Example 

To set all measured range as the range to save data 

WRITE @101: "RNG 1" 

To read the settings of save range 

10 DIM RANGE$:I:50 
20 W R I T E  @101:"RNG?" 
30 READ @101:RANGE$ 
40 PRINT RANGE$ 
50 END 

w Description 

The RNG command sets the range of data to be saved (save range). When this command is 
not accompanied by an  argument, the save range then set is unaffected. 

The query returns the current set value of save range. 

Response message format  

Return format : RNG , {l  1 2) <save s t a r t> ,  <save end> ,  <save resolution> 
<LF I CR, LF> 

where 

<save star t  > .. - Distance of data a t  the beginning of the  da t a  to be saved. 

Expressed by a value where IOR = 1.5 with length indicated in 
units of meter. 

<save end > :: = Distance of data a t  the end of the data to be saved. Expressed by 
a value where IOR = 1.5 with length indicated in  units of 
meter. 

<save resolution> :: = Data resolution of the data to be saved. Expressed by a value 
where IOR = 1.5 with length indicated in units of meter. 
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M Errors 

When the RNG command is received while no plug-in unit is fitted in place, an  execution 
error results. 

When the RNG command is not accompanied by an  argument, a command error  results. 
In  this  case, the save range state then se t  is not affected. 

O w h e n  All Range is specified with INT MEMORY media selection, a execution error  
results. 

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 40 ] RTL? (Return-Loss Measurement Data) 

Syntax 

Query syntax : RTL? 

Example 

To read the return-loss measurement results 

10 DIM LOSS:::20 
20 WRITE @101:"RTL?" 
30 READ @101:LOSS$ 
40 P R I N T  LOSS$ 
50 END 

w Description 

The RTL? query reads the measured results of return loss. 

When the measurement item is not RETURN LOSS, a n  error results. 

Response message format 

Return format : RTL, <re turn  loss> < LF I CR,  LF>  

where 

<return loss> ::= Return-loss measurement value expressed by a real number with 
the units of 1 dB. 
When unmeasurement (:I::I: .:I: :i: :I: is displayed on the CRT screen), 
900.000 is returned. 

Error 

O W h e n  the measurement item is not RETURN LOSS, an  e r ror  i s  assumed and the  
execution error bit (bit 4) of the standard event s tatus register is set.  

@When RTL? is  received while no waveform data is present, an  error is  assumed and the 
MDE bit (bit 7) of the error event s tatus register is set.  

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



[ 41 ] RTPIRTP? (Return-Loss Paramete r )  

n Syntax 

Command syntax : RTP, <se t  value 1 >, - - ., <se t  value 4 >  

Query syntax : RTP? 

where 

<Set  value X > :: = A value corresponding to the parameter.  
In the setting order, the value means a s  follows 

I 
I Range I Unit 1 

Set  value 1 : RSL value 1 0.005 to 9.999 ( dB/krn I 

Set  value 4 : Ne value 1 1.0000 to 1.9999 1 None I 

Se t  value 2 : N1 value 

Set value 3 : N2 value 

RSL : Rayleigh Scattering Loss 
N1  : Refractive index of the optical fiber's core 
N2  : Refractive index of the optical fiber's clad 
Ne : Group refractive index of the optical fiber 

Example 

To set  RSL: 0.35 dB/km, N1: 1.4666, N2: 1.4616, Ne: 1.4650 

WRITE @101: "RTP 0.35, 1.4666,1.4616, 1.4650" 

To read the parameter of return-loss measurement 

10 DIM PARAMETER$:k30 
20 WRITE @ l o  l:"RTP?" 
30 READ @lOl:PARAMETER$ 
40 PRINT PARAMETER$ 
50 END 

1.0000 to 1.9999 

1.0000 to 1.9999 

W Description 

The RTP command sets the parameter of return-loss measurement. 

The query returns the parameter of return-loss measurement. 

When :[:.j::I::[: is displayed, the preveous value (before setting) is returned. 

None 

None 
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Response message format 

Return format : RTP, <se t  value 1 >, - . -, <se t  value 4 >  <LF I CR, LF> 

Set value 1 ::= RSL 
Se tva lue2  ::= N1 
Set value 3 ::= N2 
Set value 4 ::= Ne 

H Error 

When the se t  value is over the range, an  error is assumed and the value is not renewed. 
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[ 42 ] SAV (Save) 

Syntax 

Command syntas  : SAV, {<memory No. > I <file name > j 

where 

<memory S o .  > :: = Memory No. of INT MEMORY expressed by a number from 1 to 32 

<file name > :: = MS-DOS format file name 

B Example 

To save data in the file name of "TRACEl" in INT PMC 

10 WRITE @101: "LIED 1" 
20 WRITE @101: "SAV TRACE 1" 
30 END 

To save data in INT MEMORY No. 7 

10 WRITE @101:"MED 0" 
20 WRITE @101: "SAV 7" 
30 END 

Description 

The SAV command saves (stores) measured data in the specified media. 

B Errors 

a When the SAV command is  received while no plug-in unit is fitted in place, an  error 
results. 

@When an  error occurs in  the target media, the corresponding media bit  of the error event 
s tatus register is set. 

@If  the waveform data to be saved is  less than 5 points, a n  execution error results. 

@When the file name is  inappropriate, a n  execution error results. 

Note: MS-DOS is a registered trade mark of Microsoft Corporation. 
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[ 43 ] SMP? (Sampling Start/End/ResoIution) 

Syntax 

Query syntax : SMP? 

Example 

To read the sampling range 

10 DIM SAMPLING$:I:50 
20 WRITE @101:"S&lP?" 
30 READ @lOl:SAMPLING$ 
40 PRINT SAhIPLING$ 
50 END 

Description 

The SlIP? query returns the currently set values of sampling s tar t ,  end, and resolution. 

w Response message format 

Return format : SMP , <sampling s tar t  > ? <sampling end>,  <sampling resolution> 
< L F  I CR, LF> 

where 

<sampling s ta r t  > .. - Distance of data a t  the beginning of the  waveform da t a  
being sampled. Expressed by a value where IOR = 1.5 with 
length indicated in units of meter. 

<sampling end > ::= Distance of data a t  the end of the waveform data being 
sampled. Expressed by a value where IOR = 1.5 with 
length indicated in units of meter. 

<sampling resolution> :: = Resolution of the waveform data being sampled. Expressed 
by a value where IOR = 1.5 with length indicated in units 
of meter. 
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[ 44 ] SPL? (Splice Loss Measurement Data) 

Syntax 

Query syntax : SPL? 

Example 

To read the SPLICE measurement results 

10 DIM SPLICE$:I:ZO 
20 WRITE @101:"SPL?" 
30 READ @101:SPLICE$ 
40 PRIST SPLICE$ 
50 E K D  

Description 

The  SPL? query reads the measured values of splice loss measurement .  When the 
measurement item is not SPLICE, a n  error  results. 

When laser is on, the measurement results of splice loss a r e  updated every siveep. 
Therefore, when reading the measurement results with the SPL? query, wait untii one 
sweep is made after moving the marker.  

When laser is off, the measurement results a re  updated each time the marker  is moved. 
Therefore, you can read the measurement results immediately after moving the marker.  

Response message format 

Return format : SPL, <splice loss > < LF I CR, LF > 

where 

<splice loss > :: = Measured value of splice loss. When unmeasurable ( :I: :!:. :I: ::: :I: i s  
displayed on the CRT screen.), 900.000 is returned. 

Errors 

When the measurement item is not SPLICE, a n  error is assumed and the execution error 
(bit  4) of the standard event s ta tus  register i s  set. 

@When SPL? is received while no waveform data i s  present, an  error is assumed and the 
MDE bi t  (bit 7) of the error event s ta tus  register is set. 
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[ 45 ] SWPJSWP? (Sweep Mode) 

rn Syntax 

Command syntax : SWP, {1 1 0) 

Query syntax : SWP? 

where 

1 : FASTmode 
0 : SORAIAL mode 

Example 

To set the sweep speed to FAST mode 

WRITE @101: "SWP 1" 

To read the setting status of sweep speed 

10 DIM SWEEP$:I:20 
20 WRITE @101:"SWP?" 
30 READ @101:SWEEP$ 
40 PRINT SYv-EEP$ 
50 E N D  

Description 

The SWP command sets the sweep speed. When this  command is  sen t  without a n  
argument, the sweep-speed state is unaffected. 

The query returns the setting state of the sweep speed. 

rn Response message format 

Return format : SWP, {l I 0) <LF I CR, LF> 
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[ 46 ] TGTTTGT? (Target) 

Syntax 

Command syntax : TGT, <targe t>  

Query syntax : TGT? 

where 

< targe t  > :: = A value corresponding to each printer or plotter 

0 : HP-GL (PL 1) 

1 : GP-GL(PL2) 

50 : VP800, FP-850, CTM-800 (Epson, Japan)  (PR 1) 

51 : HP2225 (PR 2) 

52 : MC8104 Data Storage Unit (DSU) 

Example 

To set the MC8104 Data Storage Unit a s  the target 

(equipment to produce hard copy) 

WRITE @101: "TGT 52" 

To read the settings of target 

10 DIM TARGET$:I: 20 
20 WRITE @101:"TGT?" 
30 READ @101:TARGET$ 
40 PRINT TARGETS 
50 E N D  

Description 

The TGT command specifies the printer or plotter (i.e., target) to which data  is  output to 
produce hard copy. When this command is not accompanied by an  argument, the target 
then selected is unaffected. 

The  query returns information on which target  is  selected. 

W Response message format 

Return format : TGT, <target> < LF I CR, LF > 
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w Errors 

When the TGT command is received while no plug-in unit is fitted in place, an execution 
error results. 

@When the TGT command is not accompanied by a n  argument,  a command error results. 
In this case, the  target  state then set  is not affected. 
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[ 47 ] THRTTHR? (Threshold) 

H Syntax 

Command syntax : THR, < threshold value > 

Query syntas : TIIR? 

where 

<threshold value > :: = Threshold value expressed in units of dB by a discrete number 
among 0.05, 0.10, 0.30, 1.00, 3.00, and 5.00 

H Example 

o To set 1.0 dB as the threshold value 

IVRITE @101: "THR 1.0" 

To read the threshold settings 

10 DIM THRESHOLD$:I:ZO 
20 WRITE @101:"THR?" 
30 READ @lOl:TI-IRESHOLD$ 
40 PRINT THRESHOLD$ 
50 END 

W Description 

The THR command sets the criterion (threshold value) to determine faulty points when 
making ALTO measurement. This setting is valid even when the measurement item is 
not AUTO. 

When this command is not accompanied by an  argument, the threshold value then set  is 
unaffected. 

The  query returns the current threshold value. 

W Response message format 

Return format : TNR, <threshold value > < LF I CR, LF > 

H Errors 
1 

When the THR command i s  received while no plug-in unit is fitted in place, a n  execution I 

error  results. I 
When the TIIR command is  not accompanied by a n  argument, a command error  results. 
In this case, the threshold value then set  is not affected. 

i 
f 
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[ 48 ] TIM/TIM? (Time Out) 

Syntax  

Command syntax : TIJI, <time-out time > 

Query syntas  : TIN? 

where 

<time-out t ime> ::= Set in uni ts  of seconds. The  set t ing range  i s  from 1 to 999 
seconds. 

Example 

To set 5 seconds as the time-out t ime 

WRITE @101: "TIM 5" 

To read the settings of time-out t ime 

10 DIM TIAIEOUT$:I:20 
20 WRITE @101:"TIR/I?" 
30 READ @101:TIMEOUT$ 
40 PRINT TIJIEOUT$ 
50 END 

Description 

The TIM command sets the time-out time. When this command i s  not accompanied by a n  
argument, the time-out time then se t  i s  unaffected. 

The query returns the currently se t  time-out time. The time-out time i s  defaulted to 20 
seconds. 

Response  message  f o r m a t  

Return format : TIM, <time-out t ime > < LF I CR. LF> 

Errors 

When the TIM command is received while no plug-in unit is fitted in  place, an  execution 
error results. 

@When the TIM command is not accompanied by a n  argument,  a command error results. In 
this case, the time-out time then se t  is not affected. 
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[ 49 ] TIM EiTIM E? (Time) 

Syntax 

Command syntax : TIME, <hour > , <minute > 

Query syntax : TIME? 

where 

<hour > ::= Hour data of the time. Specified by a number from 0 to 23 using (.he 
24-hour system. 

<minute > :: = Minute data of the time. Specified by a number from 0 to 59. 

Example 

o To set  the built-in clock to 3:25 p.m. 

WRITE @101: "TISIE 15,25" 

To read the t,ime. 

10 DIM TIME$:!:ZO 
20 WRITE @101:"TIME?" 
30 READ @101:TIhIE$ 
40 PRINT TIME$ 
50 END 

Description 

The TIME command sets the time of the built-in clock. When this command is not 
accompanied by an  argument, the clock state then set is unaffected. 

The query returns the time 

Response message format 

Return format : TIME, <hour >, <minute > < LF I CR, LF > 

R Errors 

When the TIME command is received while no plug-in unit  is fitted in  place, a n  execution 
error  results. 

@When the TIME command is not accompanied by a n  argument, a command error results. 
In this  case, the clock state  then set  is not affected. 

@When the values of <hour>  and <minute> exceed the set values, a execution error 
results. 
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[ 50 ] TITTTIT? (Ti tie) 

Syntax 

Command syntax : TIT, <title > 

Query syntax : TIT? 

where 

<t i t le> ::= Character string with equal to or less then 40 characters. The same 
characters a s  those of the local s tate  a re  used except single quotation 
mark (' ') . 

Example 

To set title "TOKYO-OSAKA" 

WRITE @101: "TIT TOKYO-OSAKA" 

0 To delete the title 

WRITE @101: "TIT " 

o To read the title 

10 DIM TITLE$:I:50 
20 WRITE @101:"TIT?" 
30 READ @101:TITLE$ 
40 PRINT TITLE$ 
50 END 

Description 

The TIT command changes the title. When the command is not accompanied by a n  
argument, i t  deletes the title. When the title thus set  consists of less than 40 characters, 
the title is filled up from the top and the remainder is filled with blank spaces. 
Conversely, if the title consists of more than 40 characters, the characters in up to the 
40th place are  set  a s  valid and the rest is ignored. 

If any invalid character is included in the parameter, a n  error results. Invalid characters 
included in the ignored portion of the title (in places over the 40th character) do not have 
effect. 

The query returns the current title. If the title has  been deleted, a response consisting of 
40 blank spaces is returned. 

The TIT command does not discriminate between upper-case and lower-case characters. 
The title is set  entirely with upper-case characters even when received in lower-case 
characters. Conversely, the title set in lower-case characters is output in upper-case 
characters. 
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Response message format 

Return format : TIT, <title > < LF I CR, LF > 

Errors 

a When the TIT command is received while no plug-in unit is fitted in place, an  error 
results. 

Note: The syntax of the TIT command does not conform to the IEEE 488.2 standard. 
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[ 51 ] TRMTTRM? (Terminator) 

Syntax 

Command syntax : TRM, (1 1 O} 

Query syntax : TRM? 

where 

W Example 

To set "LF" a s  the terminator 

WRITE @101: "TRM 0" 

To read the terminator settings 

10 DIM TERMINATOR$:I:20 
20 WRITE @101:"TRM?" 
30 READ @101:TERMINATOR$ 
40 PRINT TERMINATOR$ 
50 END 

W Description 

The TRM command specifies the query terminator marker. When this command is not 
accompanied by an  argument, the terminator then set is unaffected. 

The query returns information on which terminator is currently selected. 

The terminator is defaulted to "LF". 

B Response message format 

Return format : TRM, {l I 0) < LF I CR, LF> 

Errors 

O W h e n  the TRM command is received while no plug-in unit is fitted in  place, an error 
results. 

@When the TRM command is not accompanied by an  argument, a command error results. 
In this case, the terminator then set is not affected. 
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[ 52 ] UNUUNL? (Uni t  Of Length) 

I Syntax 

Command syntax : UNL, (0 1 1 1 2) I 

1 

Query syntax : UWL? 

where 
i 

0 : Xleter 
1 : Foot 
2 : Mile 

Example 

To set  MILE as the unit of distance displayed on screen 

WRITE @101: "UNL 2" 

To read the settings for the unit of distance displayed on screen 

10 DIM UNL$:I:20 
20 WRITE @lOl:"UXL?" 
30 READ @101:UNL$ 
40 PRINTUNL$ 
50 END 

Description 

The UNL command changes the unit of length shown on screen. I t  does not affect the unit 
of wavelength (pm), however. The unit of length handled by GP-IB is always METER and 
is not affected by the UNL command. The  MW9040B uses the following equations to 
convert FOOT and MILE to and from METER. 

1 mile = 1609.3440 meters 

1 foot = 0.3048 meter 

The query returns the current unit of length. 

Response message format 

Return format : UNL, {0 I 1 12) <LF I CR, LF > 

Errors 

When the UNL command is received while no plug-in unit is fitted in place, a n  error 
results. 

i 
i 
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When the UNL command is not accompanied by a n  argument,  a command error results 
In this case, the unit  of length then set  i s  not affected. 
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[ 53 ] VSCNSC? (Vertical Scale) 

Syntax 

Command syntax : VSC, <vertical scale value > 

Query syntax : VSC? 

where 

<vertical scale value> :: = Value of vertical scale expressed in units of dB by a discrete 
number among 0.1, 0.25, 0.5, 1.0,2.5,  and 5.0. 

H Example 

To set 1 dB/div a s  the vertical scale 

WRITE 0 1 0 1 :  "VSC 1" 

To read the set value of vertical scale 

DIM V_SCALE$:i:20 
WRITE @101:"VSC?" 
READ @101:V-SCALE$ 
PRINT V_SCALE$ 
END 

H Description 

The VSC command changes the vertical scale value (amount of one scale division (dBidiv) 
in the vertical direction relative to waveform screen). When this  command is not 
accompanied by an  argument, the state of vertical scale then set  is unaffected. 

The  query returns the vertical scale value. 

H Response message format 

Return format : VSC, < vertical scale value > < L F  I CR, LF > 

Errors 

When the VSC command is received while no plug-in unit i s  fitted in  place, a n  execution 
error results. 

@I When the VSC command is not accompanied by an  argument, a command error  results. 
In this case, the vertical scale then set is not affected. 
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[ 54 ] VSFNSF? (Vertical Shift) 

Syntax 

Command syntax : VSF, <vertical shift value > 

Query syntax : VSF? 

where 

<vertical shift value > :: = Amount of vertical shift 

W Example 

o To set 5 dB a s  the value of vertical shift 

WRITE @101: "VSF 5" 

To read the set  value of vertical shift 

10 DIM V-SHIFT$:!:20 
20 WRITE @101:"VSF?" 
30 READ @lOl:V-SHIFT$ 
10 PRINT V-SHIFT$ 
50 END 

Description 

The VSF command changes the vertical shift value (amount of movement in the vertical 
direction relative to waveform screen). The range of vertical shift values is from 0.000 to 
50.000 dB. However, the upper limit is a value obtained by subracting (vertical scale X 8) 
from 50 dB. When the rotary knob input item is other than vertical shift, i t  is changed to 
vertical shift. When this command is not accompanied by an  argument, the vertical shift 
value then set is unaffected. In this case, no change is made for the rotary knob input item 
even when it is  other than vertical shift. 

The query returns the vertical shift value. 

W Response message format 

Return format : VSF, <vertical shift value > < LF I CR, LF>  

Errors 

When the VSF command is received while no plug-in unit is  fitted in place, an execution 
error results. 

@When the VSF command is not accompanied by an  argument, a command error results. In 
this case, the vertical shift state then set is not affected. 
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[ 55 ] WLSNVLS? (Wave leng th  Select : A Select) 

Syntax 

Command syntax : WLS, <wavelength> 

Query syntax : WLS?{[OlI 1) 

where 

<wavelength > :: = Wavelength expressed by a value in units of ,urn 

0 : Requests the current wavelength. If omitted, 0 is assumed. 

1 : Requests all wavelengths of plug-in unit. 

Example 

To set the wavelength to 1.55 pm for a plug-in unit which has wavelengths of 1.31 pm 
and 1.55 pm 

WRITE @101: "WLS 1.55" 

To read the currently used wavelength 

10 DIM WAVELENGTH$:!:ZO 
20 WRITE @101:"WLS?" 
30 READ @lOl:WAVELENGTH$ 
40 PRINT WAVELENGTH$ 
50 END 

To read the wavelengths that the currently used plug-in unit has 

10 DIM WAVELENGTH$:L-50 
20 WRITE @101:"WLS? 1" 
30 READ @lOl:WAVELENGTH$ 
40 PRINT WAVELENGTH$ 
50 END 

Description 

The WLS command selects between the wavelengths of the plug-in unit when the fitted 
unit is a switchable unit (which incorporates two wavelengths). When this command is 
not accompanied by a n  argument, the wavelength state  then set  is unaffected. 

The  query returns the wavelength value. If the parameter is 0 or omitted, the current 
wavelength is returned. If the parameter is 1, the wavelengths that  the currently used 
plug-in unit has are returned. 

The  wavelength value is not affected by the UNL or IOR command. 
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W Response message format 

(1) When current wavelength is returned 

Return format : WLS, <wavelength > < LF I CR, LF > 

(2) When plug-in unit's wavelengths a r e  returned 

Return format : WLS, <number of wavelength> ,<wavelength> ,..., 
<wavelength > , < LF I CR, LF > 

Errors 

a When the WLS command is received while no plug-in unit is fitted in place, an  error is 
assumed and the execution error bit (bit 4) of the standard event s tatus register is set. 

@)When the WLS command is not accompanied by a n  argument, a command error results. 
In this case, the wavelength state then set is not affected. 
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SECTION 10 

PROGRAM EXAMPLES 

10.1 Precautions on Creating GP-I6 Control Programs 

Observe the following precautions when creating GP-IB control programs: 

1. Initialize the device. 

The devices used for measurement are not necessarily in an appropriate s tate  when you actually 
begin measurement because their settings may have been changed by panel operation on the device 
itself or execution of other programs. Therefore, be sure to initialize ~ a c h  device before using i t .  For 
the SIW9040B, execute the following commands to initialize it. 

3 Interface clear (IFC) 

2 Device clear (DCL) or selective device clear (SDC) 

2. Place the device in a local lockout state. 

When the [LOCAL] key is accidentally pressed while in a ordinary remote mode, the device is set 
into the local mode. If a panel key is pressed in this state, the device's automatic measurement may 
not function correctly and the reliability of measured data  is lost. Therefore, place the device in a 
local locltout s tate  to prevent i t  from being accidentally set into the local mode. 

3. Always read the response after sending a query message. 

After sending a query message to the device, always read the response for i t  before sending any 
other command. 

Otherwise, the response message may be lost. 

4. Avoid protocol exception processing. 

The above case 3. is one of protocol exception processing. Other exception processing cases a re  
described in the  last part of Section 6 of this manual.  Read this part  carefully and avoid causing 
exception processing. Also, insert exception handling routines in your program to avoid stopping 
program execution for exception handling. 

5. Confirm the interface functions of each device. 

If the device does not have the required subset, i t  cannot execute the program. Therefore, be sure to ! 
confirm the subset of each device before executing the program. 
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10.2 Basic Programming 

10.2.1 Measuring Loss between Two Arbitrary Points 

8 Description 

Measure  loss (LOSS) between two points. 

Flowchart and sample program 

10 LETOTDR=101! D e f ~ n e  the MW9040B address ~n var~abie OTDR. 
20 LLO @ I  1 Lock out  all dev~ces against local. 
30 IFC@l j  ln i t~al ize the ~nterface functions o f  ail dev~ces. 
40 DCL@11 l n ~ t ~ a l ~ z e  the message exchange sectlons of all dev~ces. 
50 WRITE @OTDR:"INI" I l n ~ t l a l ~ z e  the MW9040B. 
60 WRlTE @OTDR:"DSR 50000"1 Set d~stance range t o  50 km 
70 WRlTE @OTDR:"PCS 1000"! Set pulse w id th  t o  1 ,US. 

80 WRITE @OTDR:"FNC O"! Set measurement ~ t e m  t o  LOSS. 
90 WRlTE @OTDR:"AVG 1 " !  Turn average on. 
100 WRlTE @OTDR:"MKP 1,500"! Set the X marker t o  500 m.  
1 10 WRITE @OTDR:"MKP O,25OO"1 Set the :I: marker t o  2.5 km.  

Turn laser on. 

Taking in waveform Walt for  averaging t o  be completed 

Turn laser o f f .  

Requesting 
WRITE @OTDR:"LOS?"! Request LOSS measurement results. 

Reading measurement IEAD @OTDR S I N i 8 ' 4 X ,  F7, X, F9, X, F 7 : A  l, C1 
Read LOSS measurement results 

Displaying B;"m", C;"dB/km"! 
measurement results Display measurement results 

Release local lockout. 
End 
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10.2.2 Measuring Loss during Sweep 

Description 

When performing waveform sweep while laser is  on, measurement results a re  not immediately 
updated by moving the marker. Measurement results are  updated every waveform sweep end. 
Therefore, when laser is on, confirm tha t  waveform sweep is completed a f te r  moving the 
marker  before reading measurement results. 

Here, as a method to confirm that  waveform sweep is completed, we check the DPT bit (bit  0) of 
the termination event s tatus register which is  one of extended event status registers. 

The wait on line 190 is provided to prevent the internal measurement  processing of the 
MW9040B from being stopped by continuous execution of line 150 and line 160. 

The sample program below measures loss while moving *marker from 10 km to 20 km in 1-km 
spacing with laser-on. 
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I Flowchart and sample program 

It  is assumed here t h a t  the  device is  in a sweep s ta te  wi th  laser  on. 

1 0  DIM LOSS$*5Ol  

2 0  L E T O T D R = 1 0 1 !  

30 L L O  @ I !  
40 I F C @ l  I 

Declare variables 

Deflne the MW90408 address In var~able OTDR 

Lock out all dev~ces against local 

l n~ t ta l~ze  the tnterface funct~ons of all devlces 

l n l t l a i l z l n g  50 3 c L @ l 1  ln~tlal lze the message exchange sect~ons of all dewces 

60 1 

70 LET M K  = 1 0 0 0 0 1  Asslgn 10000 In var~able MK 

80 WRITE @OTDR:"ESE2 2 5 4 " l  Mask all b ~ t s  of the termlnatlon event status enable reglster 
_____f 90 ' except the DPT btt ( b ~ t  0) 

100 D O 1  LOOP 1 
Mov~ng m a r k e r  

1 10 VIRITE @ O T D R : " M K P  0, " & S T R $ ( M X ) !  ~ o v e  the:i:marker 

m e a s u r e m e n t  r e s u l t s  

2 0  W R I T E  @oTDR:":I:cLs"! Clear the status register 

130 1 

4 0  D O 1  LOOP 2 

1 5 0  W R I T E  @ O T D R : " E S R 2 ? " !  Reauest the vaue of  the termination event statur reglster 

1 6 0  READ @OTDR:ESRZS!  Read the value of  the terminat~on event status register. 

1 7 0  LET SER2 = VAL(ESR2$(5 :8 ) )1  Asslgn the value of  the OPT b ~ t  in numeric vartable ESRZ 

E x i i  from loop 2 11 ESR2 = 1 

Walt for a wnlle 

LOOP 2 

LVAIT  D E L A Y  .! 

R e t u r n i n g  t o  Ihne 1 0 0  if 
loop e x ~ t  c o n d l t ~ o n s  

not m a t c h e d  

Request measurement results. 

Read measurement results. 

Prlnt measurement results 

Add 1000 to var~able MK 

Ex11 from loop 1 11 MK > 20000 

Release the local lockout 

End 
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10.2.3 Measuring Splice Loss 

Description 

Measure splice loss (SPLICE) 

Flowchart and sample program 

1 50 WRITE @OTDR:"LD 1 " ! Turn laser on. 

Tak~ng in waveform Walt for averaging t o  be completed 

190 WRITE @OTDR:"LD O"! Turn laser off .  

~ R I T F  E ~ T ~ R . " < P I  ? " I  Reauest SPLICE measurement results 

/ 
10 LETOTDR=1011 Dei~ne the MW90408 address in vanable OTDR 
20 LLO@lI  Lock out all dev~ces agalnst local 
30 IFC@lI ln~t~al ize the interface funct~ons of ail dev~ces 
40 DCL @11 In l t~a l~ze the message exchange sect~ons of all dev~ces 
50 WRITE @OTDR "IN1 ' 1 ln~t ia l~ze the MW90408 
60 WRlTE @OTDR "DSR 50000"1 Set d~stance range t o  50 km 
70 WRlTE @OTDR "PLS 1000"1 Set pu lsew~dth t o  1 r s  
80 WRITE @OTDR "FNC l " l  Set measurement item to  SPLICE 
90 WRITE @OTDR "AVG l " l  Turn average on 
100 WRlTE @OTDR "MKP O,25OO"1 Set the :I: marker t o  2 5 km 
110 WRlTE @OTDR "MKP 1,500"1 Set the X l  marker t o  500 m 
120 WRlTE @OTDR "MKP 2,2000"l Set the X2 marker t o  2 km 
130 WRITE @OTDR "MKP 3,3000"1 Set the X3 marker t o  3 km 
140 WRlTE @OTDR "MKP 4 4500 ' 1  Set the X4 marker t o  4 5 km 

Start 

"4X. F7":SPLICE! Read SPLICE measurement results 

measurement results Display measurement results. 

Sett~ng measurement 
cond~t~ons 

Release local lockout. 
End 

----t 
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10.2.4 Reading Waveform Data (ASCII Format) 

I Description 

Read 1000-point waveform da ta  beginning from 0 km with a 10 m resolution. 

Flowchart and sample program 

Start 

D e f ~ n e  the MW9040B address In var~abie OTDR 
Lock ou t  all dev~ces against local 
l n ~ t i a l ~ z e  the Interface functions o f  all devlces 
I n ~ t l a l ~ z e  the message exchange sections of all dev~ces 
l n ~ t l a l ~ z e  the  MW9040B 
Set dlstance range t o  25 k m  
Set pulse w id th  t o  100 ns 
Turn average on  

90 WRlTE @OTDR: 

Taking In waveform 110 WAITDELAY 10 

/ 
10 LETOTDR=101! 
20 LLO@1! 
30 IFC@l! 
40 DCL@1! 
50 WRlTE @OTDR:"INI" 
60 WRlTE @OTDR:"DSR 25000"! 
70 WRlTE @OTDR: "PLS 100" 1 

80 WRITE @OTDR:"AVG 1 " ! 

Sett~ng measurement 
conditions 

"LD I " !  

! 

--+ 

Turn laser on  

Wait  for  averaging t o  be completed 

Requesting waveform 
WRlTE @OTDR:"DAT? 0, 10, 1000"! Request waveform data 

Speclfy the  comma (,)as t he  READ statement 

Readlng data start 
terminator. Ass~gn the start d~stance o f  data in 

distance, resolution, variable ST-DIS. Asslgn the  data resolution In var~able 
umber of data entrles, RES. Assign the number o f  data entries in variable 

NUMBER. Read dummy character s t r~ng  "0".  

200 FOR I = 1 TO NUMBER-I ! 
210 READ @OTDR:DATA! 
220 PRINT I ,DATA! 
230 NEXT I ! 

Reading waveform- 240 ! 

250 TERM IS CHR$(lO)! 
260 READ @OTDR:DATA! 
270 PRINT NUMBER, DATA! 

Read waveform data f rom No. 1 t o  No. 999 
Read waveform data f rom memory. 
D~splay it on screen. 
Loop it. 

Specify "LF" as the  READ statement termmator. 

Read waveform data a t  No. 1000. 

Display i t  on  screen. 

Release the local lockout. 
End 
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10.2.5 Reading Waveform Data (Binary Format) 
B D e s c r i p t i o n  

Data in the binary format can be read with a shorter transfer time than in the ASCII format. 
Read 1000-point waveform data beginning from 0 km with a 10 m resolution. 

B F l o w c h a r t  and s a m p l e  program 

Define the MW90t i3  aadrers In varlable OTDR 

I Sett~ng measurement 
condltlons 

Tak~ng In waveform ,--pi; 
Request~ng waveform 
data (binary format) I , 
Readrng data start 

d~stance, resolut~on, 
umber of data entries, 

and <0> 

Reading waveform- 
equivalent data 

LLO @11 Lock out a l l  dev~cer aga~nst local. 

IFc @11 In l t~a l~ze  the lnter'a~? furcttons of ail devices. 
DCL @ I  ! Inittal~ze the messas? exchange secttons of ail dewcar 

WRITE @OTDR:"INI"! l n ~ t ~ a l ~ z e  the MW9C433 

WRITE @OTDR: "DSR 2 5 0 0 0 "  1 Set d~stance ran!? to  25  k m  

WRITE @OTDR:"PLS 100" ! Set pulse wldth t o  ICP qr 

WRITE @OTDR:"AVG 1 - 1  Turn average on. 

WRITE @OTDR: "LD 1 " ! 
! 
WAIT DELAY 601 
! 

Turn iaser on 

Walt for averagmp r.3 oe completed 

WRITE @OTDR:"DAT? 0, 10, 1 0 0 0 ,  1 " !  Request waveform oata 

BIN READ @OTDR:SDl, SD2, SD3, SDU! Reaa :re start d~stance of data. 

LET ST-DIS = ~Dl:f:2A 24+ S D Z : ! : ~ ~  16 + SD3:1<2A 8 + SD4! 
BIN READ @OTDR:RESl, RES2, RES3, RES4! Read t-.e aata resolut~on. 

LET RES = R E S I : ! : ~ ~  24+ RESZ-'!:ZA 16 + R E S ~ : ! : ~ ~  8 + RES4! 
BIN READ @OTDR:NUMl, NUM2, NUM3, NUM4! Read the number of dataentrles 

LETRES = NU MI:^:^^ 24 + NUM~:I:~A 16 + N U M ~ : [ : ~ ~  8 +  NUM4! 
BIN READ @OTDR:DUMl. DUM2, DUM3, DUM4! Readdurnrny "0.. 

! 

FOR 1 = 1 TO NUMBER! Read waveform data from NO. 1 t o  No. 1000 

BIN READ @OTDR: DATA1, DATAZ! Read waveform data from memory. 

LET DATA = ((DATAI 8) + DATA2)/1000! Asrlgn waveform data In variable DATA. 
PRINT 1 , DATA! Display i t  on x r e n .  
NEXT I ! 

Loop it. 

Release the local lockout. 

End 
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10.2.6 Wait for Average Termination 

I Description 

This program specifies an averaging count (number of samples to be averaged) and reads 
measurement results when the specified averaging count is reached. In this example, whether 
the specified averaging count is reached is determined by checking the ALT (Average Limit 
Termination) bit of the termination event s tatus register which is one of extended event s tatus 
registers. 

The wait on line 180 is provided to prevent the internal measurement  processing of the 
MW9040B from being stopped by continuous execution of line 140 and line 150. 

Flowchart and sample program 

Star t  
I 

10 DIM LOSS$:KSO! 
20 LETOTDR = 101 ! 
30 LLO@l l  
40 IFC@11 
50 DCL@l! 
60 1 

70 WRlTE @OTDR:"AVG Or'! 
80 WRITE @OTDR:"AVLO, l o " !  

\ 

90 WRlTE @OTDR:"AVG l " !  
Star t ing averaglng 

100 WRlTE @OTDR:"LD l " !  

averaging is completed 

110 WRlTE @oTDR:":~:CLS " !  
120 ! 
130 DO! 
140 WRlTE @OTDR:"ESR2?"! 
150 READ @OTDR USING "5X.  F3" :ESR2!  
160 EXIT IF BIT(1, ESR2) = 1 ! 
170 ! 
180 WAIT DELAY .! 
190 LOOP! 
200 ! 

measurement results 

Declare variables 

Deflne the MW9040B address In var~able OTDR 

Lock out all devices agabnst local 

l n~ t~a l t ze  the tnterface funct~ons of all dev~ces 

l n ~ t ~ a l ~ z e  the message exchange sectlons of  all dev~ces 

Turn average off 

Set averaglng count t o  I 0  t~mes  

Turn average on 

Turn laser on. 

Clear the status byte 

LOOP 

Request the value of the term~nat ion event status reglster. Read 

the value of the termination event status reglster. Ex~ t  from loop 

tf btt 1 (ALT b ~ t ) o f  the termmatlon event status reglster IS 1. 

Walt for a w h ~ l e  

LOOP 

Request the measurement results 

Read the measurement results. 

Print measurement results. 

Release the local lockout 

End 
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- 
No. 

- 
8 

- 
9 

- 
10 

- 
11 

- 
12 

- 
13 

- 
14 

- 
15 

- 
16 

Table A- I  GP-IB Message Comparison (Continued) 
I I 
I Message I 

Function 7 

i p p r o s  method 

vlarker select 

blarker initialize 

Marker shift (1) 

Marker shift (2)  

Vertical scale 

MW910C 

Command AVRn 

Query AVRR 

Response n 

Eornmand FNCn 

Query FNCR -------.-------------------- 
Response n 

Command APRn 

Query APRR 

Response n 

Command HLDn 

Query HLDR -------.-------------------- 
Response n 

Conlmand MKSm -------.-------------------- 
Query  MKSR 

Response n1 

Command XIKII 

Query 

Response 

Command MSrnt? 

Query MSmR 
-------.-------------------- 

Response P 

Command hIIm! -------.-------------------- 
Query MImR 

Response P 

C o m n ~ a n d  VSCm 

Query VSCR 

Response m 

Remarks 
MW9040B 

AVG,{O I 1) - - - - - - - - - - - - - - - - - - - - - .  
AVG? 

AVG,{O I 1) 

FNC, <measurement  i tem > 

FNC? 

FNC, <measurement  i tem > 

APR, < l inear  approsirnation > 

APR? 

APR, < l inear  approsi tnat ion > 

MKP, < m a r k e r  No.> ,  

<distance > 

M K P ? < m a r k e r  No.> 

MKP, <distance > 

..................... 

VSC, <vert ical  scale va lue> 

VSC? 

VSC, <vert ical  scale value > 
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I 

No. 

- 
2 6 

- 
27 

- 
2 8 

- 
2 9 

- 
3 0 

- 
3 1 

- 
3 2 

- 
33 

Table A-1 GP-IB Message Comparison (Continued) 
I I 

Message 
Function Remarks 

MW910C MW9040B 

( Memory recall 

Title 

Trace 

LED Light 

SOUi-CE 

Pr in t  

Feed 

2ommand LIERtn RCL, <memory No. > 

Query RC L? 

Response RCL, < ~ n e m o r y  No. > 

Zomrnand TTL displayed character  TIT, <ti t le  > 

Query TTLR TIT? 

Response Displayed character  TIT, < title > 

Command 

------ 
Response 

Command ------ 
Query ------ 

Response 

DATE, < y e a r > ,  < m o n t h > ,  

< d a y >  

TIME, < h o u r > ,  <minute  > 
. . . . . . . . . . . . . . . . . . . . .  
DATE? 

TIME? 
. . . . . . . . . . . . . . . . . . . . .  
DATE, <year  >, < m o n t h > ,  

<day > 
TIME, < h o u r > ,  < m i n u t e >  

UNL, < u n i t >  
. . . . . . . . . . . . . . . . . . . . .  
UNL? I - - - - - - - - - - _ _ - - - - - - - - -  

, UNL, < u n i t  > 

C o n ~ n ~ a n d  TRCn 

Query TRCR 

Response n 

C o m ~ n a n d  LEDn 

Query LEDR 

Response n 

Command PRIR i CPY,{O 11) 
. - - - - - -  

Query CPY? ------ 
Response CPY,{O I 1) 

Command ------ 
Query ------ 

Response 
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No. 

- 
34 

- 
3 5 

- 
3 6 

Table A-1 GP-IB Message Comparison (Continued) 

I 
Function 

Plug-in un i t  I Cornmand 

I 

-Select Conltnand WAVn WLS- <wavelength > 

Query WAVR WLS?[,Ol 

Response n WLS, <wavelength > 

Query UNTR PLG? 

Response Type of unit  PLG, < n a m e  ofpiug-in u n i t >  

IutolManual  

Remarks 
Message 

MW910C 

Query AUTR 

Response n 

Command 

MW9040B 

AUTn 
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Table A-2 GP-IB Message (Measurement Result Read) Comparison - 
No. 

Message 
Function Remarks 

~ o s s  da ta  . . . . . . . . . . . . . . . . . . . . .  
LOS? 
SPL? . . . . . . . . . . . . . . . . . . . . .  
LOS, <loss between 2 poin ts> ,  

<distance between 

2 points > , 
<transmission loss > 

SPL, <splice loss> 

. . . . . . . . . . . . . . . . . . . .  
e l ,  e2, e3, e4 

------ 
Response 

. . . . . . . . . . . . . . . . . . . . .  
DAT?, <START>? < R E S > ,  

< N U M B E R >  

[ ,  < T Y P E > ]  . . . . . . . . . . . . . . . . . . . . .  
<START>,  < R E S > ,  

<NUhIBER>,  0. < l s t d a t a ,  
. . . .  , <n ' th  d a t a >  

------ 
Response 

bieasuring 

data ( 2 )  

Command 
- - - - - - 

Query ------ 
Response 

Colnmanc 
------ 

Query ------ 
Response 

. . . . . . . . . . . . . . . . . . . .  
DPlRe . . . . . . . . . . . . . . . . . . . .  
e l ,  e2 

l i sp lay  data -------------------- 
DADR .................... 
X? Y 
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