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WARNING

® The protective earth terminal of this instrument must be connected to ground. The three-
core power cord supplied with the instrument can be plugged into a grounded two pole
AC outlet. If no grounded two pole AC outlet is available, the ground pin of the power
cord or the earth terminal on the rear panel must be connected to ground before
supplying the power to the instrument. Failure to do so could cause dangerous or possibly
fatal electric shocks.

® Replacing fuses with the power cord still plugged into an AC outlet could also cause
electric shocks.

® Supplemental explanation about WARNING on the rear panel

WARNING
22._2';%?;5?:55.;?'“' A supplemental explanation about the WARNING labeled on
REFER SERVICING TO the rear panel is given in the following:

QUALIFIED PERSONNEL.

Disassembly, adjustment, maintenance, or other access inside this instrument by
unqualified personnel should be avoided. Maintenance of this instrument should be
performed only by Anritsu trained service personnel who are familiar with the risks
involved of fire and electric shock. Potentially lethal voltages existing inside this
instrument, if contacted accidentally, may result in personal injury or death, or in the
possibility of damage to precision components.




/l SAFETY CONSIDERATIONS: \

Anritsu uses the following labels to identify safety precautions which should be followed to
prevent personal injury or product damage. Please familiarize yourself with them before
operating this product.

Labels used in this manual:

WARNING

CAUTION

. Indicates that the operating procedure could result in damage to the

VAN
D

Labels or symbols used on/in the product:

Indicates that the procedure could result in personal injury if not correctly
performed. Do not proceed before you fully understand the explanation
given with this symbol and meet the required conditions.

product if not correctly performed. Do not proceed before you fully
understand the explanation given with this symbol and meet the required
conditions.

This international caution symbol indicates that the operator should
refer to the operation manual before beginning a procedure.

This symbol indicates an earth (ground) terminal. The product
should be grounded via the earth terminal if a three prong power cty

is not used.
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CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has been thoroughly tested and inspected, and
found to meet published specifications prior to shipping.

Anritsu further certifies that its calibration measurements are based on the Japanese Electrotechnical
Laboratory and Radio Research Laboratory standards.

WARRANTY

All parts of this product are warranted by Anritsu Corporation of Japan against defects in material or
workmanship for a period of one year from the date of delivery.

In the event of a defect occurring during the warranty period, Anritsu Corporation will repair or replace
this product within a reasonable period of time after notification, free-of-charge, provided that: it is
returned to Anritsu; has not been misused; has not been damaged by an act of God; and that the user has
followed the instructions in the operation manual.

Any unauthorized modification, repair, or attempt to repair, will render this warranty void.

This warranty is effective only for the original purchaser of this product and is not transferable if it is
resold.

ALL OTHER EXPRESSED WARRANTIES ARE DISCLAIMED AND ALL IMPLIED WARRANTIES FOR THIS
PRODUCT, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, ARE LIMITED IN DURATION TO A PERIOD OF ONE YEAR FROM THE DATE OF DELIVERY. IN NO
EVENT SHALL ANRITSU CORPORATION BE LIABLE TO THE CUSTOMER FOR ANY DAMAGES, INCLUDING
LOST PROFITS, OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING OUT OF THE USE OR
INABILITY TO USE THIS PRODUCT .

All requests for repair or replacement under this warranty must be made as soon as possible after the
defect has been noticed and must be directed to Anritsu Corporation or its representative in your area.



‘HP Basic’ is a registered trademark of the Hewlett-Packard Corporation.
‘HP’ is a registered trademark of the Hewlett-Packard Company.
‘MS-DOS’ is a registered trademark of the Microsoft Corporation.

‘Quick Basic’ is a registered trademark of the Microsoft Corporation.
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The power for memory back-up is supplied by a Manganese-dioxide Lithium Battery.
This battery should only be replaced by a battery of the same type; since replacement
can only be made by Anritsu, contact the nearest Anritsu representative when
replacement is required.

At the end of it’s life, the battery should be recycled or disposed properly.

This instrument employs semiconductors which contain an arsenical compound.
Should this instrument be discarded for any reason, an adequate care should be taken
so that it is disposed of according to the waste disposal laws of your own country.

J
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Composition of MP1764C Operation Manuals

The MP1764C Error Detector operation manuals are composed of the following two documents. Use
them properly according to the usage purpose.

Composition
of
MP1764C

Operation Manuals

Function and Operation Part

Function and Operation Part

GPIB Programming :

These outline the MP1764C, and describes the preparations
before use, the panels, specifications, performances, functions,
and operation procedures.

The MP1764C GPIB conforms to IEEE488.2. Remote control by
GPIB is explained based on IEEE488.2. An application program
example using the ANRITSU PACKET V series of personal
computers, HP9000 series HP-BASIC and Quick Basic of
Microsoft Corporation are also provided.
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SECTION 1
GENERAL

This section outlines the histotrical development of the GPIB standard and gives a general description
of GPIB functions of the MP1764C Error Detector.

1.1
1.2

TABLE OF CONTENTS
Developmentofthe GPIBStandard ......... ... ... ... i it 1-3
MP1764C GPIB FUNCLIONS . ... i e e e et eeeiaeaa s 1-4
1.2.1 Overviews of 2-port GPIBfunctions .................. ... iiiiiiiiinnn.. 1-4
1.2.2 Examples of system makeup usingGPIB1/GPIB2 ..............cccvven.... 1-5
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SECTION1 GENERAL

1.1 Development of the GPIB Standard

The MP1764C, when combined with an external controller in a system bus automates measurements
on radio communications. For this purpose it is provided with a GPIB interface bus (IEEE std. 488.2-
1987) as a standard feature. The GPIB (General Puropose Interrace Bus) was established by the IEEE
(Institute of Electric and Electronics Engineers) in 1975 as a standard digital interface bus for

programmable measuring instruments. The original version was announced in 1975 under the name
IEEE std. 488-1975.

A revised version, called IEEE std. 488-1978, was issued in 1978. As this version only stipulated
hardware specifications for the interface side, IEEE std. 728-1982, which stipulated software
specifications for the device side, was added in 1982.

Though IEEE std. 728-1982 standardized the formats for sending device messages, it was lacking in its
concept of software sharing on the user side. So, in 1987, the IEEE std. 488. 2-1987 (hereafter IEEE
488.2) version, which aimed to overcome the shortcomings, was introduced. This version strengthened

the standardization of message exchange protocol, message date code, device input / output formats and
common commands.

With the introduction of IEEE 488.2, the name of IEEE std. 488-1978 (hereafter IEEE 488) was
changed to IEEE std. 488. 1-1987 (hereafter IEEE 488.1). The table below summarizes the
development of the GPIB standard.

Object of Former New standard Remarks

standard standard

Hardware IEEE 488 IEEE 488.1 IEEE 488.1 is indentical to IEEE
488

Software IEEE 728 IEEE 488.2 IEEE 488.2 is the revised version
of IEEE 728

Devices which support IEEE 488.2 must also have compatibility with IEEE 488.1; however, devices
which support IEEE 488.1 (IEEE 488) are not guaranteed to be compatible to IEEE 488.2.
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SECTION 1 GENERAL

1.2 MP1764C GPIB Functions

The MP1764C has the following GPIB functions.

(1) Apart from the power switch and some LOCAL keys, all functions can be controlled.
(2) Readout of all setting conditions

(3) Interrupt function and serial poll operation

(4) Automatic measuring systems can be constructed by combining the MP1764C with a personal
computer and other measuring instruments.

(5) GPIB is composed of two ports; GPIB 1 and GPIB 2.

For the last feature (5), see the following description as well as examples.

1.2.1 Overviews of 2-port GPIB functions

MP1764C is provided with two GPIB ports. The port on the GPIB 1 side primarily carries out, as the
first interface, MP1764C’s remote control through an external host computer; on the other hand, the
port on the GPIB 2 side primarily controls, as the second interface, output of measurement data to an
external printer. Thus an efficient system makeup can be enabled by means of using the GPIB 1 side as
a device port and the GPIB 2 side as a system controller port.

(1) Functions of GPIB 1

GPIB 1 can be handled similarly to conventional measuring instrument having 1-port GPIB. It
functions as a device port when it is in ordinary measurement condition; or it functions as a system
controller port to control the MP1763B/C Pulse Pattern Generator by the system controller’s settings in
tracking operating.

(2) Functions of GPIB 2

GPIB 2 is used, independent of the GPIB 1 port, as a device control port of individual devices connected
to the GPIB 2 port. Thus GPIB 2 always functions as a system controller port, but not as a device port.

1-4



SECTION 1 GENERAL

1.2.2 Examples of system makeup using GPIB 1/ GPIB 2

(1) stand-alone type (1)

MP1764C

2T 2
v o
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& " & |
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(2) stand-alone type (2)

MP1763B/C

FeaEBessasgase

Panel operation

PRINTER

Tracking operation

GPIB

Outputs data measured with
MP1764C to the printer through
panel operation.

@ Some settings for the transmitter
are synchronized with the
settings for the receiver. During
this tracking operation, no
external controller can be
connected.

® Some settings for the receiver are
synchronized with the settings
for the transmitter. During this
tracking operation, no external
controller can be connected.

¥ In the tracking operation, either
MP1763B/C or MP1764C can be
a master (controller).



SECTION1 GENERAL

(3) Control by the host computer

Host Computer

MP1763B/C

0
5 =g

PRINTER

)

By means of controlling MP1763B/C and MP1764C using the host computer via
GPIB 1 port, data can be output to the printer via GPIB 2 port.
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SECTION 2
SPECIFICATIONS

In this section, interface functions of the MP1764C GPIB specifications are explained. For the device

message, see SECTION 9.
TABLE OF CONTENTS
2.1 Interface FUNCLIONS ... ... i i ettt 2-3
2.2 Device Message List ... ... i i i e 2-5
221 IEEE 488.2 common commands and MP1764C supported commands ......... 2-6
222 St atUS M AGES ...ttt e 2-8
2.23 MP1764C devicemesages ......ovviiinitt i ittt 2-10
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2.1 Interface Functions

SECTION2 SPECIFICATIONS

IEEE 488.2 sets down a minimum requirement for subsets of the GPIB interface functions specified in
IEEE 488.1 that must be provided by measuring intruments used in a GPIB system. The MP1764C
GPIB 1 and GPIB 2 provide the subsets listed in the code columns of the tables below.

GPIB 1 Interface Functions

Code Interface function IEEE 488.2 standard
All source handshake functions are provided. | All functions provided as standard. The
SH1 | Synchronizes the timing of data transmission. |device must have a complete set of source
handshake functions.
All acceptor handshake functions are All functions provided as standard. The
AH1 |provided. Synchoronizes the timing for device must have a complete set of acceptor
receiving data. handshake functions.
Basic talker functions are provided. Davices must have one of the T5, T6, TE5 or
6 The serial poll function is provided. TES6 subsets. The talk-only function is out of
The talk-only function is not provided. the scope of the IEEE 488.2 standard.
The talker can be canceled by MLA.
Basic listener functions are provided. Devices must have one of the L3, L4, LE3 or
L4 | The listen-only function is not provided. LE4 subsets. The listen-only function is out
The listener can be canceled by MTA. of the scope of the IEEE 488.2 standard.
SR1 All service request and status byte functions | All functions are provided as standard.
are provided.
RLA All remote / local functions are provided. RLO (functions not provided) or RL1 (all
The local lockout function is provided. functions provided)
PPO Parallel poll functions are not provided. PPO (functions not provided) or PP1 (all
functions provided)
DC1 | All device clear functions are provided. All functions provided as standard.
DT1 Device trigger functions are provided. DTO (functions not provided) or DT1 (all
functions provided)
C1,C2 | Controller functions are provided. CO0 (functions not provided) or C4 and C5 or
C3,C4, | Can be used as controller only for tracking any of C7,C9, C11
c7 operation.
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GPIB 2 Interface Functions

Code Interface fnction

SH1 All source handshake functions are provided.
Synchronizes the timing of data transmission.
All acceptor handshake functions are provided.

AH1 . o . . .
Synchronizes the timing for receiving data.
Basic talker functions are provided.

T6 Serial poll functions are provided.
The talk-only function is not provided.
A talker can be canceled by MLA.
Basic listener functions are provided.
L4 The listen-only function is not provided.

A listender can be canceled by MTA.

SRO Service request and status byte functions are not provided.

RLO Remote / local functions are not provided.
Local lockout functions are not provided.

PPO Parallel poll functions are not provided.

DCO Device clear functions are not provided.

DTO Device trigger functions are not provided.

C1,C2,C3,C4, | Controller functrions are provided.
Cc28




SECTION2 SPECIFICATIONS

2.2 Device Message List

Device messages are message that are transmitted between the controller and the device via the
system interface in the bus mode, i.e. when the ATN line, is false. There are two types: program
messages and response messages.

Program messages are ASCII data message transferred from controller to device. There are two types
of program message: program commands and program queries.

Program commands consist of commands specific to devices which are used exclusively for the control
of the MP1764C and IEEE 488.2 common commands. The latter are common commands used for, in
addition to the MP1764C, any measuring instrument conforming to the IEEE 488.2 standard.

Program queries are commands used to elecit are response message from a devcice. A program query is
transferred from the controller to the device so that the controller can receive a response message from
the controller later on.

Reponse messages are ASCII data messages sent from device to controller. Status messages and
response messages for program queries are listed on the following pages.

e ® Program command (3 For more details, see SECTION 9.)
L—— ® Program query (3 For more details, see SECTION 9. )

— ® |EEE 488.2 common commands
Controller (3 For more details, see SECTION 7.)

Program message

Device

Response message

/ \ — ® Status message (F For more details, see SECTION 8.)

— ® Response message (F For more details, see SECTION 9.)

The messages described above are transferred via the input and output buffers of the device. The
output buffer is also referred to as an output queue. The following table gives a brief explanation of
input and output buffers.

Input buffer Output buffer

A FIFO (First In First Out) memory area where | A FIFO-type queue memory area. All DAB
DAB (program messages or query messages), (response messages) output to a device from the

whose syntax has been analyzed, are controller are all stored in this area until the
temporarily stored before they are executed. controller has read each of them.

The size of the MP1764C is input buffer is 256 | The size of the MP1764C output queue is 256
bytes. bytes.




SECTION 2 SPECIFICATIONS

2.2.1 IEEE 488.2 common commands and MP1764C supported commands

The table below lists 39 types of common commands specified in the IEEE 488.2 standard. IEEE 488.2
common commands which are supported by the MP1764C are indicated with © symbol in the table.

Mnemonic Command name IEEE488.2 Standard | MP1764C supported

*AAD Accept Address Command Optional

*CAL? Calibration Query Optional

*CLS Clear Status Command Mandatory ©)
*DDT Define Device Trigger Command Optional

*DDT? Define Device Trigger Query Optional

*DLF Disable Listener Function Command Optional

*DMC Define Macro Command Optional

*EMC Enable Macro Command Optional

*EMC? Enable Macro Query Optional

*ESE Standard Event Status Enable Command Mandatory ©
*kESE? Standard Event Status Enable Query Mandatory ©
*ESR? Standard Event Status Register Query Mandatory ©
*GMC? Get Macro Contents Query Optional

*IDN? Identification Query Mandatory ©
*IST? Individual Status Query Optional

*LMC? Learn Macro Query Optional

*LRN? Learn Device Setup Query Optional

*0PC Operation Complete Command Mandatory ©
*0OPC? | Operation Complete Query Mandatory ©
*OPT? Option Identification Query Optional ©
*PCB Pass Control Back Command Mandatory if other

than CO

*PMC Purge Macro Command Optional

*PRE Parallel Poll Register Enable Command Optional

*PRE? Parallel Poll Register Enable Query Optional

*PSC Power On Status Clear Command Optional ©
*PSC? Power On Status Clear Query Optional ©
*PUD Protected User Data Command Optional

*PUD? | Protected User Data Query Optional

*RCL Recall Command Optional

*RDT Resource Description Transfer Command Optional

*RDT? Resource Description Transfer Query Optional

*kRST Reset Command Mandatory ©
*SAV Save Command Optional

*SRE Service Request Enable Command Mandatory ©
*SRE? Service Request Enable Query Mandatory ©
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Mnemonic Command name '554551%838.-3 Mngﬁfn::ﬁgg rred
*STB? Read Status Byte Query Mandatory ©
*TRG Trigger Command Mandatory if DT1 ©
*TST? | Self Test Query Mandatory ©
*WAI Wait to Continue Command Mandatory ©

? The IEEE 488.2 common commands are always begin with “%” For more details, see SECTION 7.
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SECTION 2 SPECIFICATIONS

2.2.2 Status messages

The diagram below shows the structure of service-request summary messages for the status byte
register used with the MP1764C.

Status Byte Register Summary Bit Composition

Bit | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | BitO
Line DIO8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1
Summary message bit | Notused | g | m ESB MAV | ERROR [ END | Notused | Notused
3 ; QS
mimmim | memimn? s|sh A A A
----------- ' - - . - -
: bits0 ~5, 7 } 4
L S
I U AR N -
! i Service Request ; | Summary bit from
] | Generation |} next page ESB .
¥ L sl )
RO i Summary bit from .
7 &ofeach\, . next page ESB :

(ERROR)

Lcorrespond? e v —m v -
\ i /
Jrodi.

‘i‘ MAYV summary bit
indicating that the output
queue is not empty
Message Available (MAV)

S |

Data

Data
———— J J -
i Service Request i
I Enable Request |

/

Data

1 bits0~5,7 i Event Summary Bit
i e 4. (ESB) \ Data
I Data
Logical OR \ Data
A A A A A A A
Output queue
7 > & 7 Power on
6 >@<—— 6 | Notused
5 '@(_——— 5 | commanderror
4 ;f < 4 | Error during execution
&)
3 > < 3 | Device-dependent error
&)
2 f ;\/ -« 2 Query error
1 »( & )= 1 |Notused
&)
0 _)C&J - 0 End of operation

Standard event status
enable register

Note : means logical AND operation.
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SECTION2 SPECIFICATIONS

END (measurement completion,
L completion)

Not used

SYNC LOSS occurred

CLOCK LOSS occurred

ERROR occurred

Not used

Error analysis completion 31

[lEelaelels=e[s]E[ss]s]]

Extended END event status|
enable register

Eye Margin measurement completion

Auto Search completion

Delay setting

Pattern setting completion

File Access completion

BENEEERNEREEEEEE

Measurement completion
(1 route completed)
Manual measurement:
When STOP occurred
Single measurement:
When STOP occurred
Repeat measurement: Per cycle

Extended END event status register

Y

Logical OR

1) Error analysis is allowed only when OPTION-01 is installed.

> Not used

FD malfunction occurred

Printer malfunction occurred

lelznlr]elafefo] o]
.

Extended ERROR event status register

i

To previous

page END summary bit
15)
14
13
12]
i1
10—
o
8
7]
6|
B
4]
3]
2 |—
1]
0 H&

Extended ERROR event
status enable register
To previous
page ERROR summary bit
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SECTION 2 SPECIFICATIONS

2.2.3 MP1764C device messages

The device messages consist of fixed program commands of the MP1764C queries and response
messages. The device messages list and description are shown in Section 9.
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SECTION 3
CONNECTING THE BUS AND SETTING ADDRESS

The remote control of devices connected to the GPIB system interface begins with referring to their
addresses as control procedure parameters. This section describes the GPIB cable connections and
setting of addresses that must be performed before using the GPIB interface.

TABLE OF CONTENTS
3.1 Connecting DeviceswithGPIBCables ........... ... ... ... .. .. 3-3
3.2 Procedure for Setting the Address and Checkingit ................................. 3-4
3.21 Address setting ... 3-5
3.2.2 Connection with MP1763B/C during the tracking operation ................. 3-6
3.23  Connectionwithexternal printer .......... .. .. ... .. ... . . ... 39
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SECTION3 CONNECTING THE BUS AND SETTING ADDRESS

3.1 Connecting Devices with GPIB Cables

The rear panel has connectors for connecting GPIB cables. The cables must be connected before the
power is switched on.

A maximum of 15 devices, including the controller, can be connected to one system. The restrictions
indicated at the right of the diagram below should be observed when connecting many devices to one
system.

GPIB connector

IIA

Total cable length 20m

/ Each cable length between devices = 4m
Number of devices which can be
connected =15



SECTION3 CONNECTING THE BUS AND SETTING ADDRESS

3.2 Procedures for Setting the Address and Checking it

Set the GPIB address for the MP1764C after or before turning on the power. The GPIB 1 address (for
device) is factory-set to 0. The address is preset with the GPIB ADDRESS switch on the rear panel.
There is no need to set the address if using the default address. To change the address, put the
MP1764C in the local state and input the address using the GPIB ADDRESS switch on the rear panel.
Devices connected to the GPIB are normally in the local state when the power is turned on.

Note : 1) The system always checks the GPIB “ADDRESS” switch settings when the power is
turned on and determines its own address. So, changing the address is always
allowed unless the system is in remote state.

2)  To control the system as a device from an external controller, set “SYSTEM
CONTROL” of the GPIB 1 address switch to OFF(0).
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SECTION3 CONNECTING THE BUS AND SETTING ADDRESS

3.2.1 Address setting

The GPIB addresses for two GPIB ports of MP1764C are set with the DIP switch on the rear panel,
respectively.

MP1764C Rear panel

ADDRESS ADDRESS
SYSTEM I'—I r—_—] GPIB 2
CONTROL | 543 2 1 GPIB 1 54321 PRINTER
o g lum—] e, gojumm]e
OFF | B OOOnofio OFF|OOOOd |0
i i F tputting t int
GPIB 1 address setting For tracking, device GPIB 2 address setting or outputting to printer

The GPIB 1’s and GPIB 2’s addresses can be set 0 to 30, respectively. Five switches are weighed
differently: “5”,“4”,“3”,“2” and “1” are respectively weighed to 16, 8,4,2 and 1.

To set the address to 11, for example, the operation is as follows: Since
11=8+2+1,

set switches “4”, “2” and “1” to ON as shown below.

ON - o

OFF | (3 3 0

However, address 31, where all the switches are set to ON, is assumed to be address 0.
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3.2.2 Connection with MP1763B/C during the tracking operation

Tracking operation is a function that pattern settings are made to be synchronized with each other
between MP1763B/C and MP1764C. Either MP1763B/C or MP1764C is made to be a Master and the
other is made to be a Slave, and the settings for the Slave are synchronized with those for the Master.

(1) If MP1763B/Cis a Master and controls MP1764C:

When the settings for MP1763B/C are set to MP1764C via GPIB, the setting and connection are as
follows:

MP1763B/C rear panel MP1764C rear panel

GPIB cable

a) Like the diagram above, the GPIB connector on the MP1763B/C’s rear panel is connected with the
GPIB 1 connector on the MP1764C via the GPIB cable (included).

b)  Set“SYSTEM CONTROL” of the GPIB address switch on the MP1763B/C’ rear panel to ON (1).

¢)  Set the value of the GPIB 1 address switch on the MP1764C’s rear panel to that of MP1763B/C’s
GPIB address+ 2.

d) Turnon the MP1763B/C power again.
e) Setthe TRACKING key on the MP1763B/C’s front panel to ON.

By now, you are ready to perform pattern-tracking.
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(2) If MP1764C is a Master and controls MP1763B/C:

When the settings for MP1764C are set for MP1763B/C via GPIB, the setting and connection are as
follows:

a)

b)
c)

d)
e)

MP1763B/C rear panel MP1764C rear panel

GPIB cable

Like the diagram above, the GPIB 1 connector on the MP1764C’s rear panel is connected with the
GPIB connector on the MP1763B/C via the GPIB cable (included).

Set “SYSTEM CONTROL” of the GPIB 1 address switch on the MP1764C’s rear panel to ON (1).

Set the value of the GPIB address switch on the MP1763B/C’s rear panel to that of MP1764C’s
GPIB 1 address+2.

Turn on the MP1764C power again.
Set the TRACKING key on the MP1764C’s front panel to ON.

By now, you are ready to perform pattern-tracking.
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(3) Items to be tracked between MP1763B/C and MP1764C

The setting items to be tracked using pattern-tracking function are as follows:

Pattern-setting area on the MP1764C's front panel

PATTERN

A9SF [ AT ‘W‘;“/ 2‘7‘7”7‘5/’ P‘“/’ /‘9‘/‘7‘7"/"}“%" W‘Q"/ﬂ/

’/ S 10K

fF—

/A ,///CZW////A@‘ZV%Z////
= SYNC MODEL wmy o DISPLAY SELECT ommmmy N
NORMAL FRAME QUICK PATTY BIT BLOCK ERROR 8
[ N o D WIHDOW  WIKDOW ANALYSIS

e =] (=) =] (=]

R
66 /i//s?’/é“/é/ﬁ“%?

i Mﬂf/%;‘?ﬁ% i

o oo o

PRESE T sy 7 LRROR ANNL Y5154
r ALL: \ < PAGE =— TRIGKLR PATI(RAN  TRACKING
GUARD © 1 0 | ON LOADING

()OO0 o O o (=)

—

~J

Items to be tracked are pattern-settings for the shaded area shown on the above diagram.

Within the shaded area shown above, however, the area where a setting for MP1763B/C does not
coincide with that for MP1764C (such as error analysis data) cannot be pattern-tracked.

F For more information on the setting items to be pattern-tracked, see “APPENDIX D Tracking
Items List.”
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3.2.3 Connection with external printer

The MP1764C is provided with the GPIB port for outputting measured data to an external printer.
When the measured data is output to an external printer, the connection and address setting are as
follows:

MP1764C rear panel

External printer

GPIB

GPIB 2
PRINTER GPIB cable

a) Like the diagram above, the GPIB 2, PRINTER connector on the MP1764C’s rear panel is
connected with the GPIB connector on an external printer via the GPIB cable.

b) Setthe GPIB 2, PRINTER address switch on the MP1764C’s rear panel.

¢) Setthe address on an external printer to the MP1764C’s GPIB 2, PRINTER address setin b) +2.
d) Setthe “PRINTER ON” or “MANUAL PRINT” key on the MP1764C’s front panel to ON.

By now, measured data is ready for being output.

If measured data is non-available (e.g., during measurement halt), however, it is not output.
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(Blank)
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SECTION 4
INITIAL SETTINGS

There are 3 levels of initialization for the GPIB interface system. The first level is bus initialization in
which the system bus is in the idle state. The second level is initialization for message exchange in
which devices are able to receive program message. The third level is device initialization in which
device functions are initialized. These levels of initialization prepare a device for operation.

Control commands by ANRITSU PACKET V series personal computers are applied for formats and
use examples in this section.

TABLE OF CONTENTS
4.1 Bus Initialization by the IFCStatement ... ... ... . ... . ... .. L. 4-4
4.2 Initialization for Message Exchange by DCL and SDCBus Commands  ................. 4-6
4.3 Device Initialization by the ®kRSTCommand .............. ... ...ciiiiiiiiinnn.. 4-8
4.4  Device Initialization bythe INICommand ...............oouiiineiiiiiaaaanan.. 4-10
4.5 Device Status at POWer-0On . ... .. .. i s 4-11
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SECTION4 INITIAL SETTINGS

The IEEE 488.1 standard stipulates the following two levels for the initialization of the GPIB system.
® Bus initialization

All interface functions connected to the bus are initialized by IFC messages from the controller.
® Device initialization

The DCL GPIB bus command returns all devices to their initial states while the SDC GPIB bus
command returns designated devices only to their stipulated initial states.

In the IEEE 488.2 standard the initialization levels are divided into three, with bus initialization as
the highest level. The second level is initialization for message exchange and third device initilazation.
This standard also stipulates that a device must be set to a known state when the power is turned on.
The above details are summarized in the table below.

Level '"'t'?:;';gtm" Description
All interface functions connected to the
Bus o eps 1s
1 . eis 1e g bus are initialized by IFC messages from
initialization
the controller
The DCL and SDC GPIB bus commands
Initialization | perform initialization for message
2 for the exchange for all devices and designated
exchange of devices, respectively, as well as
messages nullifying the function to report the end
of operation to the controller.
The *RST or INI reset command resets
Device only specified devices, from among those
3 initialization connected to the GPIB, to their known
states regardless of the conditions under
which they were previously being used.

For levels 1, 2 and 3, see the following description that focuses the instructions for executing these
initializations and their results which mean the items to be initialized. Also, the known states to be
set at power-on are described.
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IFC @

4.1 Bus Initialization by the IFC Statement

H Syntax

IFCAQ select code

M Example
IFC @1

H Explanation

The IFC line of the GPIB in the stipulated select code is kept active for approximately 100 s
(electrically low level state).

When IFC@ is executed, the interface functions of all devices connected to the bus line of the GPIB in
the select code are initialized. Only the system controller can send this command.

The initialization of interface functions involves erasing the settings made by the controller and
resetting them to their initial states. In the table below, O indicates the functions which are
initialized; A indicates the functions which are partially initialized.

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

10 | Controller C O

Even if the IFC statement is True (the level of the IFC line is set to low by execution of the IFC@
statement), levels 2 and 3 initialization are not performed, so, it does not affect devicer operating
conditions (parameter setting, LEDs ON/ OFF, etc.).

The following lists the effect of the IFC statement on some device functions taken from the table
above.



@ Talker/ listener

.................................

@ Controller

......................................

................................

@ Service request devices

...........................

® Devices in the remote state

.......................

SECTION4 INITIAL SETTINGS

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

The controller is put in the idle state
(CIDS — Controller Idle State) within
1004s ifit is not active (SACS — System
Control Active State).

If the system controller (the device on the
GPIB initially designated as controller)
has given up its control funection to
another device, executing IFC@ returns
the control function to the system
controller. The system controller’s RESET
key causes it to output an IFC message.

The IFC statement has no effecton a
device sending an SRQ message to the
controller (the SRQ line in the figure
below is set to low level by the device),
but it does clear the condition that the
controller has put all devices connected to
the system bus into serial poll mode.

The IFC statement has no effect on devices
in the remote state.
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DCL @

4.2 Initialization for Message Exchange by DCL and SDC Bus Commands

M Syntax

DCLAR@ select code [primary address] [secondary address]

M Example
DCL @1 Initializes all devices under the bus for message exchange (sending DCL).
DCL @143 Initializes only the device whose address is 3 for message exchange (sending

SDC).

Ml Explanation

This statement carries out the initialization for message exchange for all devices on the GPIB of the
specified select code or that for specified devices only.

The purpose of initialization for message exchange is to prepare devices to receive new commands
from the controller when the sections of devices used for the exchange of messages are in an
inappropriate state to be controlled by the controller as the result of the execution of other programs
etc. There is no need to change the panel settings, however.

2

B When only the select code is specified

This carries out the initialization for message exchange of all devices on the GPIB of the specified
select code. DCL@ sends a DCL (Device Clear) bus command to the GPIB.

B When the address is specified

Performs initialization for message exchange for the specified device. After clearing the listeners on
the GPIB of the specified select code, the specified device only is set to listener and an SDC (Selected
Device Clear) bus command is output.

M Items to be initialized for message exchange
@ Input buffer and output queue .................... Cleared
@ Parser, execution controller and response formatter . Reset

® Device commands including ¥RST ................ All commands that interfere with the
execution of these commands are cleared.

@ Coupled-parameter program messages ............ All commands (in the execution pending
sections and queries) are discarded
because they are coupled parameters.

© Processing the ¥OPC command .................. Puts a device in OCIS (Operation
Complete Idle State). As a result, the
operation complete bit cannot be set in
the standard event status register.
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® Processing the ¥OPC?7query .....................

@ Automation of system construction

Device functions ...........coueiuuiinnieennnn...

................

CAUTION

SECTION4 [INITIAL SETTINGS

Puts a device in OQIS (Operation
Complete Query Idle State). As a result,
the operation complete bit cannot be set
in the output queue. The MAYV bit is
cleared.

The *¥ADD and *DLF common
commands are nullified.

(These commands are not supported on
the MP1764C)

Functions for message exchange are put
in the idle state. The device continues to
wait for a message from the controller.

Device clear is prohibited from carrying out the followings.

@ Changing the current device settings or stored data.

@ Interrupting front panel 11 0

@ Changing any other status bit except clearing the MAV bit, when clearing the

output queue.

@ Interrupting or having any effect on the device that is currently operating.

M Transmission sequence of GPIB bus commands by the DCL@ statement.

The transmission sequence of the DCL and SDC GPIB bus commands by the DCL@ statement is

shown in the table below.
Statement Bus command transmission sequence Data
(at ATN line "LOW") (at ATN LINE "HIGH")
DCL@ select code UNL, DCL
DCL@ device number | UNL, LISTEN address, [secondary address], SDC
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*RST

4.3 Device Initialization by the %RST Command

H Syntax
*RST

M Example
WRITE @103:"*RST" Initializes only the device of the address 3 with level 3.

M Explanation
The *RST (Reset) is an IEEE 488.2 common command which resets a device with level 3.

Normally devices are set to various states using the commands specific to each device (device
messages). The *RST command is one of these and is used to reset a device to a specific known state.
The function of nullifying of the end of operation is the same as for level 2.

B Specifying device number in WRITE@ statement
The device with the specified address is initialized with level 3.

After clearing the listeners on the GPIB of the specified select code while the ATN line is active, only
the specified device is set to listener.

When the ATN line is false, the }kRST command is sent.

B Device Initialization Items

@ Device-dependent functions and states ............ A device is returned to a known state
regardless of its current condition. (See
the next page for the list.)

® Processing of the *kOPC command ................ The device is put into OCIS (Operation
Complete Idle State). As a result, the
operation complete bit cannot be set in
the standard event status register.

® Processing the ¥OPC?query ..................... The device is put into OQIS (Operation
Complete Query Idle State). As a result,
the operation complete bit cannot be set
in the output queue. The MAYV bit is
cleared.

@ Macrocommands ...............ooiiiiiniiinininnn. Disables macro operations and puts a
device in a mode in which it cannot
receive macro commands. Also, the
definition of macros is returned to the
state specified by the system designer.
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Note : The *¥RST command does not affect the items listed below.

D IEEE 488.1 interface state
@ Device address
® Output queue

@ Service Request Enable Register
® Standard Event Status Enable Register

® Power-on-status-clear flag setting

@ Calibration data affecting device specification

Macros defined by the DMC (Define Macro Contents) command

©@ Response messages for the PUD (Protect User Data) query

@ Response messages for the RDT (Resource Description Transfer) query

There are also preset parameters, etc specific to the MP1764C for the control of external
devices, etc. (Refer to SECTION 8 for items ®, ® and ®. The MP1764C does not support
items ® to ©.)

The table below shows the initial settings proper to the MP1764C for the functions and status.

Initial Settings

Group Initial Settings Notes
Setting States | Initialized See Appendix C Initial Value List for Initial
Values.
GPIB Address | Not initialized
Time & Date |Notinitialized
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INI

4.4 Device Initialization by the INl Command

H Syntax

INI

M Example (program message)

WRITE @1@3:"INI" Initializing only the device assigned address 3 with level 3.

M Description

The INI command is one of the device messages proper to MP1764C; this command is sent as a
program message to the device from the controller to reset the device with level 3.

This command functions the same as the 3kRST command.

M Specifying a device number in the WRITE@ statement
Initializes the device assigned a specified address with level 3.

The sequence of sending out commands is as follows; listener(s) is(are) released by the GPIB having
a specified selection code while the ATN line is true, then only specified device(s) is(are) set to
listener(s). When the ATN line turns to false, the INI command is output to the specified listener(s)
as a program message.

M Device's items to be initialized

The device’s items to be initialized are the same as those of the kRST command.
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4.5 Device Status at Power-on

When the power is switched on:

@ The device status is the one when the power was last switched off.

@ The input buffer and output queue are cleared.

® The parser, execution control and response formatter are reset.

@ The device is put into the OCIS (Operation Complete Command Idle State).
® The device is put into the OQIS (Operation Complete Query Idle State).

® The MP1764C supports the ¥PSC command. Therefore, when the PSC flag is true and all event
status enable registers are cleared. Events can be recorded after the registers have been cleared.

As a special case for @, the settings are the same as the ones in the Initial Settings Table (in C-1) the
first time the MP1764C is switched on after delivery. The diagram below shows the transition states of
items @ to ®.

® Parser
® Execution d
® |nput buffer n cas
P pon Vv dcas > Clear controller pny > Reset
® Output queue ® Response
formatter
pon pon
V dV
deas Operation cas :eraltmn
Comol V mplete
V OQIS Qurp ote *CLS OCIS Command
*CLS v Tdle State
1dle State
v vV
*RST
*RST

M Items which do not change at power-on

@ Address

@ Related calibration data (The MP1764C has no calibration data.)

® Data or states which are changed by responses to the common queries listed below.
*IDN?
*0OPT?
*psC?
*PUD? (Notsupported by the MP1764C)

*RDT? (Notsupported by the MP1764C)
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B Items related to power-on-status-clear (PSC) flag

The PSC flag has no effect on the Service Request Enable Register, Standard Event Status Enable
Register or Extended Event Status Enable Register when it is false. These registers are cleared
when it is true or the *PSC command is not being executed.

H Items which change at power on
@ Current device function state
© Status information
® *SAV/ *RCL registers
® Marco-definition defined by the *kDDT command (not supported by the MP1764C)
(® Marco-definition defined by % DMC command (not supported by the MP1764C)
® Macros enabled by the *kEMC command (not supported by the MP1764C)

@ Addresses received by the *PCB command (not supported by the MP1764C)
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SECTION 5
LISTENER INPUT FORMAT

Two types of data message are transmitted between the controller and a device via the system interface
when the bus is in the data mode (i.e. the ATN line is false): program messages and response messages.
This section describes the format of program messages received by the listener.

Control commands by ANRITSU PACKET V series personal computers are applied for program
examples in this section.

5.1

5.2

5.3

TABLE OF CONTENTS
Listener Input Program Message Syntax Notation .................................. 5-4
5.1.1 Separators, terminators and spaces beforeheaders ........................ 5-4
5.1.2 General format for program command messages .......................... 5-6
5.1.3 General format forquerymessages ............. ...l 5-7
Functional Elements of Program Messages .................coiiiiiiieeiiinnnnennn. 5-8
5.2.1 <TERMINATED PROGRAM MESSAGE> . ... ... ... ... ... i, 5-8
5.2.2 <PROGRAM MESSAGE TERMINATOR> ....... ... ... .. it 5-9
5.23 <Whitespace > ... ... 5-10
5.2.4 <PROGRAM MESSAGE > ... i e e 5-10
5.25 <PROGRAM MESSAGE UNITSEPARATOR> ............ ..., 5-11
5.2.6 <PROGRAM MESSAGE UNIT> ... . i 5-11
5.2.7 <COMMAND MESSAGE UNIT> and <QUERY MESSAGEUNIT> ............ 5-12
5.2.8 <COMMAND PROGRAMHEADER> ... ... ... ... 5-13
5.29 <QUERY PROGRAM HEADER> ... ... e 5-15
5.2.10 <PROGRAM HEADERSEPARATOR> ...... ... .. i it 5-16
5.2.11 <PROGRAM DATA SEPARATOR> ... ... ..ttt 5-16
Program Data Format ........ ... i 5-17
5.3.1 <DECIMAL NUMERICPROGRAM DATA> ... ... i 5-18
5.3.2 <NON-DECIMAL NUMERICPROGRAMDATA> .. ... .. ... i, 5-20
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Program messages comprise a sequence of program message units which are either program commands
or program queries.

In the diagram below, in which the data input and clock input termination voltage is set to GND, the
controller sends a program message, composed of two program units DTMA & and CTMA @ linked by a
program-message unit separator to a device.

< TERMINATED PROGRAM MESSAGE >
A

~
Address 3 Listener address specification < PROGRAM MESSAGE > < PROGRAM MESSAGE TERMINATOR >
Listener Talker
) WRITE @1@3:"DTMA
(device) (controller)
<PROGRAM MESSAGE UNIT > <PROGRAM MESSAGE UNIT SEPARATOR > <PROGRAM MESSAGE UNIT > sp <NL>
DTM_0 SP3 P CTM @ \

<whi N
<whitespace> 3 <whitespace> white space> L

< COMMAND PROGRAM HEADER > < COMMAND PROGRAM HEADER >

< PROGRAM HEADER SEPARATOR > < PROGRAM DATA > < PROGRAM HEADER SEPARATOR > <PROGRAM DATA >
sp\ ) 7 p
<white space> < white space > \
<program mnemonic> <decimal numeric program data> < decimal numeric program data >

The program message format is a sequence of functional elements which are the minimum
requirement for indicating a function. The groups of upper-case alphabetic characters enclosed by < >
in the diagram above are examples of functional elements. Functional elements can be further divided
into “encoded elements”. The groups of lower-case alphabetic characters enclosed by < > in the
diagram above are examples of encoded elements.

A diagram indicating the selection of functional elements on a specific path is called a functional
syntax diagram, while a diagram indicating the selection of encoded elements on a specific path is

called an encoded syntax diagram. The following pages explain program message format using these
two diagrams.

Encoded elements represent encoded elements of the actual bus required to send functional element
data bytes to a device. Listeners (which receive the functional element data bytes) determine whether
they conform to the rules for encoding. If they do not, the listener does not recognize them as functional
elements and generates a command error.
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5.1 Listener Input Program Message Syntax Notation

The following explains program message functional element and program data formats (Compound
and common commands have been omitted)

5.1.1 Separators, terminators and spaces before headers

(1) Program message unit separators

The format for separating program message units is optional space(s) + semicolon.

Example 1: General format for separating two program message units

<white
space>

Example 2: 1 space + semicolon

DTM A ; CTM @

(2) Program data separators

The format for separating program data items is optional space(s) + comma + optional space(s).

Example 1: General format for separating 2 items of program data

<white <white
space> space>

Example 2: Comma only
WRT 1,0
Example 3: Comma + 1 space

WRT 1,A0
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(3) Program header separators
The format for separating a program header from program data is:

1 space + optional space(s).

Example 1: General format for single command program header

<white space> <white space>

Example 2: 1 space

DTMAQ

(4) Program message terminators

The format for the terminator at the end of a program message is:
optional space(s) + any of NL, EOI or NL + EOI

General format:

<white space>

(5) Spaces before headers
An optional space may be placed before a program header.

General format:

<white space>

Example: 1 space is placed before the second program header SPF.

DTM @;ACTM @
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5.1.2 General format for program command messages
(1) Messages not accompanied by data

Examples:

INI Initializes setting

I <HR>

HR: COMMAND PROGRAM HEADER

(2) Messages accompanied by integer data

o—-I <HR> NR1

Example:

Y

NR1 :integer

DMSA@ Sets Error measurement display unit Ratio

DMSA1 Sets Error measurement display unit Count

DMSA\2 Sets Error measurement display unit EI

DMSA\3 Sets Error measurement display unit % EF1

DMSA4 Sets Error measurement display unit CLOCK FREQUENCY

(3) Messages accompanied by real numbers

O—| V <HR> NR2

Example:

NR2 : real number

DTHA -3.000 Sets input data threshould level.

(4) Messages accompanied by HEX (hexadecimal)

S T O ¥ B

Example:

BITA#H FFFF

Y

t HEX

Y
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(5) Messages accompanied by multiple program data items

()
2

PRDA99,23,59,59 Sets measurement time to 99 days 23 hours 59 minutes 59 seconds.

Example:

5.1.3 General format for query messages

A query program header is indicated by placing a ? at the end of a command program header.

(1) Messages not accompanied by query data

le, I <HR>

DTM? Requests data input termination voltage data

Y

Example:

(2) Messages accompanied by query data

o——I <HR> SP NR1 or NR2 NR1or NR2 |—>

Example:

FSH? 1 Requests file information whose file No. is from 51 in the files saving measurement
conditions in a floppy disk.
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5.2 Functional Elements of Program Messages

A device accepts a program message by detecting the terminator at the end of it. The functional
elements of program messages are explained below.

5.2.1 <TERMINATED PROGRAM MESSAGE >
A <TERMINATED PROGRAM MESSAGE > is defined as follows.

<PROGRAM
MESSAGE
TERMINATOR >

<PROGRAM MESSAGE >

Y

O

Y

A <TERMINATED PROGRAM MESSAGE > is a data message which has all the functional elements
required for transmission from the controller to a listener device. A <PROGRAM MESSAGE
TERMINATOR > is attached to the end of a <PROGRAM MESSAGE > to terminate its transmission.

Example: < TERMINATED PROGRAM MESSAGE > which sends 2 commands with a WRITE
statement.

<TERMINATED PROGRAM MESSAGE >
N

Address 3 Listener address specification <PROGRAM MESSAGE > < PROGRAM MESSAGE TERMINATOR >

L>

Listener

Functional element

5-8
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5.2.2 <PROGRAM MESSAGE TERMINATOR >
A <PROGRAM MESSAGE TERMINATOR > is defined as follows

> A END
<white space> / -
NL
< <>
@

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

NL: NL is defined as a single ASCII code byte (decimal 10), i.e. the ASCII control code LF (Line
Feed) used to return the carriage and bring the print position to the beginning of the next line.
Itis also called NL (New Line). When a <PROGRAM MESSAGE > is sent by a WRITE@
statement, there is no need to write the generation of CR.LF code into programs because it is
automatically sent by this statement. To generate LF code only, the following statement is
executed at the beginning of a program: TERM IS CHR$(10)

END: The EOI signal can be generated by making the EOI line (one of GPIB management bus lines)
true (low level).

Y

EOI ON / OFF is one statement for controlling
( Last data byte the EOI line. The default is EOl OFF which
means that the EOI line is not controlled.
Specifying EOI ON causes an EOI signal to be
y N / transmitted at the same time as terminator
/ LF when the last data byte of the WRITE@
Y ' . .
Binary data string Terminator statement is transmitted.

A <PROGRAM MESSAGE > may also be

EOI
_V | terminated, without sending LF, by using an
EOlsignal END signal only.

DIO — byte |..... b)rr‘te Cr L —

Note :

R returns the carriage to the beginning of the
same line, but is generally ignored on the listener
side. However, because there is a lot of
equipment already on the market which uses CR
and LF code, most controllers are designed to
output LF code following CR code.

CR

®
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5.2.3 <white space>

A <white space > is defined as follows.

A

<white space
character>

A <white space character > is defined as a single ASCII code byte in the range 00 to 09, 0B to 20
(decimal 0t0 9, 11 to 32).

This range includes ASCII control signals and space signal except new line. A device either treats
them as ASCII control signals but as spaces, or skips over them.

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

<PROGRAM

®<
W

> <PROGRAM MESSAGE UNIT >

A <PROGRAM MESSAGE > consists of zeros, or a sequence of one or several <PROGRAM
MESSAGE UNIT> elements. <PROGRAM MESSAGE UNIT > elements are either programming

commands or data sent from the controller to devices. The <PROGRAM MESSAGE UNIT
SEPARATOR > element is used to separate <PROGRAM MESSAGE UNITS>.

Example 1:

Y

The program message which sets the data input termination voltage to GND.

DTM 0
Example 2:

The program message which sets as same as the Example 1, and then sets the clock input termination
voltage to GND.

< PROGxM MESSAGE >

s -
DIM O _; CTM @
Y

< PROGRAM MESSAGE UNIT > <PROGRAM MESSAGE UNIT SEPARATOR > < PROGRAM MESSAGE UNIT >
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5.2.5 <PROGRAM MESSAGE UNIT SEPARATOR >
A <PROGRAM MESSAGE UNIT SEPARATOR > is defined as follows.

<white R
space> ’

<white space >is defined as follows.

Y

Y

Y

A

<white space
character>

The <PROGRAM MESSAGE UNIT SEPARATOR > separates the <PROGRAM MESSAGE UNIT >
elements ina <PROGRAM MESSAGE >. A device interprets a semicolon as the separator of
<PROGRAM MESSAGE UNIT > elements so, it skips the <white space characters> before and after
the semicolon. <white space characters> make a program easy to read. If there is one after a
semicolon, it is the <white space> for the next program header.

5.2.6 <PROGRAM MESSAGE UNIT>
A <PROGRAM MESSAGE UNIT> is defined as follows.

<COMMAND MESSAGE UNIT>

<QUERY MESSAGE UNIT>

A <PROGRAM MESSAGE UNIT > is either the <COMMAND MESSAGE UNIT > or <QUERY
MESSAGE UNIT > received by a device. <COMMAND MESSAGE UNITS> and <QUERY
MESSAGE UNITS> are explained in detail on the next page.
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5.2.7 <COMMAND MESSAGE UNIT> and < QUERY MESSAGE UNIT>
1) A <COMMAND MESSAGE UNIT > is defined as follows.

<PROGRAM
DATA
SEPARATOR>

<PROGRAM DATA> " 7>

<COMMAND
PROGRAM
HEADER>

<PROGRAM
HEADER
SEPARATOR>

Y

<Example> < PROGRAM DATA>
P A

' N\
PRD _99, 23, 59, 59

<COMMAND Pﬂﬁl\_> <PROGRAM HEADER SEPARATOR > <PROGRAM DATA SEPARATOR >

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

<PROGRAM

<QUERY
PROGRAM
HEADER>

<PROGRAM

*1 <PROGRAM DATA>

Y

<Example> <PROGRAM DATA >
FSH? 1
<QUERY PROGRAM HEADER> < PROGRAM HEADER SEPARATOR >

For both <COMMAND MESSAGE UNITS> and <QUERY MESSAGE UNITS > , a space must be
inserted between the program header and any program data immediately following it. The application
function and operation of the program data can be seen from the program header. If there is no

program data; the application, function or operation to be performed by a device is indicated by the
header alone.

The <COMMAND PROGRAM HEADER > is a command by which the controller controls a device.
<QUERY PROGRAM HEADER > is a command used for sending a query from the controller to a
device so that the controller can receive a response message from it.

I

The special feature of the header is that a question mark is always tagged on at the end to indicate that
itis a query.
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5.2.8 <COMMAND PROGRAM HEADER>

A <COMMAND PROGRAM HEADER > is defined as follows. A <white space> may be placed in
front of each header.

<white <simple command
space> i program header>

<common command
program header>

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

<program
mnemonic>

2) A <common command program header > is defined as follows.

<program
| . —
mnemonic>

3) A <program mnemonic> is defined as follows.

<upper/ lower
case alpha>

\J

case alpha> -

<upper/ lower O

<digit>
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Bl <COMMAND PROGRAM HEADER>

Indicates the application, function and operation of a program to be executed by a device. If there is no
program data; the application, function and operation to be executed by the device are indicated in the
header itself. This is expressed in ASCII code characters by a <program mnemonic>, usually called
just mnemonie.

The following explains items 1), 2) and 3) above and the definition of mnemonics.

B <program mnemonic>

A mnemonic must begin with upper-case or lower-case alphabetic characters. Following that, upper-
case alphabetic characters from A to Z, lower-case alphabetic characters, the underline and numbers
from 1 to 9 can be used in any combination. The maximum length of a mnemonic is 12 characters but
they usually consist of 3 to 4 upper-case alphabetic characters. There are no spaces between
characters.

® <upper/lower-case alpha>

Defined as a single ASCII code byte in the range 41 to 5A, 61 to 7A (decimal 65 to 90, 97 to 122 = A
toZ,atoz).

o <digit>

Digits are defined as single ASCII code byte in the range 30 to 39 (decimal 48 to 57 = numeric 0 to
9).

® ()
The underline is defined as the single ASCII code byte 5F (decimal 95).

B <simple command program header>

The above definition for <program mnemonic> is used as it is.

B <common command program header>

An asterisk is always placed before the <program mnemonic> in a <common command program
header>. The word ‘common’ is used to indicate that the <common command program header > is
applicable to all other measuring instruments conforming to the IEEE 488.2 standard connected to the
bus.

® Example

The operation (of the device with address 3 connected to the select code 1 GPIB interface) is
terminated and it is put in the idle state; then each device is reset to the initial state stipulated for it.

WRITE @1@3:"*RST": .......... *RST is the common IEEE 488.2 command which
executes the above.
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5.2.9 <QUERY PROGRAM HEADER>

A <QUERY PROGRAM HEADER > is defined as follows. A <white space> is placed before each
header.

<white -
space> <simple query
program header>

Y

<common query
program header>

17

1) A <simple query program header > is defined as follows.

<program
—_—).
mnemonic>

2) A <common query program header> is defined as follows.

<program
mnemonic>

B <QUERY PROGRAM HEADER>

A <QUERY PROGRAM HEADER > is a command for sending a query from the controller to a device
so that the controller can receive a response message from it. A ? is always added at the end of the
header to indicate a query.

F Except for the ? after it, the format of the <QUERY PROGRAM HEADER > is identical to that of the <COMMAND
PROGRAM HEADER>.

5-15



SECTIONS5 LISTENERINPUT FORMAT

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

<white
space> >

A <PROGRAM HEADER SEPARATOR > is used to separate a <COMMAND PROGRAM
HEADER> or <QUERY PROGRAM HEADER > from <PROGRAM DATA >. When there is more
than one <white space character > between a program header and program data, the first is
interpreted as the separator and the rest are skipped. <white space characters> are used to make a
program easy to read.

So, there must always be one header separator between the header and the data to indicate the end of
the program header and the start of the program data.

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

<white <white
space> space>

Whena <COMMAND PROGRAM HEADER > or <QUERY PROGRAM HEADER > has many
parameters, A <PROGRAM DATA SEPARATOR > is used to separate them.

A comma must be used witha <PROGRAM DATA SEPARATOR >, but a white space does not always
have to be used. A white space before or after the comma is skipped. They are used to make a program
easier to read.

<PROGRAM DATA >
<Example>

PRD _99,23,59,59

< COMMAND PROGRAM HEADER >X)GRAM HEADER SEPARATOR > <PROGRAM DATA;}PARATOR >
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5.3 Program Data Format
The following describes the format of <PROGRAM DATA>.

<PROGRAM DATA > functional elements are used in sending various types of parameter related to
the program header. The diagram below shows the different types of program data. The MP1764C
accepts the data types in the shaded ovals.

AGA:AD
T ) )

<DECIMAL NUMERIC
PROGRAM DATA>

<SUFFIX
PROGRAM DATA>

<NON-DECIMAL
NUMERIC
PROGRAM DATA>

<STRING
PROGRAM DATA>

<ARBITRARY
BLOCK
PROGRAM DATA>

<EXPRESSION
PROGRAM DATA>
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5.3.1 <DECIMAL NUMERIC PROGRAM DATA >

<DECIMAL NUMERIC PROGRAM DATA > is program data for sending numeric contents expressed
in decimal notation. There are 3 formats for expressing decimal numbers: integer format, fixed point
format and floating point format. The MP1764C does not use the floating point format.

The program data transmission in the integer or fixed point formt used in the MP1764C is described.
Note : The data will processed at any data format in the manner described below.
® Rounding off of numeric elements

When a device receives <DECIMAL NUMERIC PROGRAM DATA > elements with more digits
than it can handle, it ignores the sign and rounds it off to the nearest whole number.

¢ Outside-range data

When a <DECIMAL NUMERIC PROGRAM DATA > element is outside the permissible range for
the program header, execution error is reported.

(1) Integer format- NR1 transmission

In the diagram below, an integer NR1, i.e. a decimal number which does not contain a floating point or
exponential expression, is transmitted.
j <white

<digit> \L > space> T

Zeros can be inserted at the beginning. — 005, + 000045

A

Y

P
>

Spaces cannot be inserted between a + or — sign and a number — +5, + A5 (X)
X: not allowable

Spaces can be inserted after a number. » +5AAA

The + signisoptional. - +5,5

Commas may not be used to separate digits = 1,234,567 (X)
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(2) Fixed point format - NR2 transmission

The example below shows the transmission of NR2, a real number with no integer or exponential

expressions having digits after the decimal point. The syntax diagram consists of an integer part, the
decimal point and a fraction part.

| )
<4—— Integer part “De.ci;nai"_ Fraction part —p
poin

t <digit>

-

<white
space
character>

L <digit>

/ /
/ J__The gecimal ¢ /
/
KA The value in the Eg'{,‘m?‘t?gd@ L The value in the fraction part
integer part may be omitted.

may be omitted.

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

No spaces may be inserted between numbers and the decimal point = +753A.123 (X)
X: not allowable
Spaces may be inserted after the fraction part - +753.123A A A A

There need not be any numbers before the decimal point — .05

A + or — sign can be inserted before the decimal point — +.05, —.05

A number can end in a decimal point — 12.
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5.3.2 <NON-DECIMAL NUMERIC PROGRAM DATA >

<NON-DECIMAL NUMERIC PROGRAM DATA > is program data for sending hexadecimal value
data as non-decimal numeric data. The non-decimal data always begins from the # mark. The non-
decimal data is defined as a coded syntax diagram shown in the below. When strings except for a
specified character string is sent,a command error generates.

A

<digit>
orAtoF

Y

(#) (1)
(H—O

Characters followed by #H are received at the device as an unsigned hexadecimal numeric. Characters
in the ( ) means corresponding decimal numbers.

Example:

The program message which sets the data input timing voltage to GND.
#HABCD (43,981 D)
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SECTION 6
TALKER OUTPUT FORMAT

Two types of data messages are transmitted between the controller and a device via the system
interface when the bus is in the data mode, i.e. when the ATN line is false: program messages and
response messages. This section describes the format of the response messages sent by a talker device

to the controller.

Control commands by ANRITSU PACKET V series personal computers are applied for formats and
use examples in this section.

TABLE OF CONTENTS
6.1 Syntax Differences Between Formats of Listener Input and Talker Output ............. 6-4
6.2 Functional Elements of Response Message ............cciiiiinnnneiniiinnan 6-5
6.2.1 <TERMINATED RESPONSE MESSAGE> ........ ...ttt 6-5
6.2.2 < RESPONSE MESSAGE TERMINATOR> ... ... ...ttt 6-6
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6.2.7 <RESPONSE DATA SEPARATOR > ... .. i it i e eeees 6-9
6.2.8 < RESPONSE HEADER > ... ittt it ia i eanes 6-9
6.2.9 < RESPONSE DAT A > .. ittt ittt 6-11
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Response messages convey measured results, setting conditions and status information. Some
response messages have a header, and others not.

The diagram below, as an example, shows each response message is sent from a device to a controller as
an ASCII character string with a header for a data input termination voltage query message unit
DTM? and a clock input termination voltage query message unit CTM?.

< TERMINATED RESPONSE MESSAGE >
N

< RESPONSE MESSAGE > < RESPONSE MESSAGE TERMINATOR >

Talker
(device)

Listener
(controller)

Address 3

< RESPONSE MESSAGE UNIT > < RESPONSE MESSAGE UNIT SEPARATOR > < RESPONSE MESSAGE UNIT > <NL>
DTM @ ' ; CIM_9@ \
<RESPONSE HEADER > < RESPONSE HEADER> NL
DTM CT™M
< RESPONSE HEADER SEPARATOR > < RESPONSE DATA > < RESPONSE HEADER SEPARATOR > < RESPONSE DATA >
sp ) Y sp ﬁ\
<response mnemonic> < character response data> <character response data >
DTM /) 2

The program for the above would be as follows:
100 WRITE @163:"DTM? "! Data input termination voltage query message request

110 READ @1@3:AS$! When the terminator NL is detected, the response message DTMA@ is read into
AS.

120 WRITE @1@3:"CTM? "! Clock input termination voltage query message request

130 READ @103: B$ ! Clock input termination volgage response message CTMA@

As for program messages, response messages are made up of a sequence of functional elements which
are the minimum unit capable of expressing function. The upper-case alphabetic character items
inside < > in the diagram above are examples of functional elements. Functional elements can be
further subdivided into coded elements. The lower-case alphabetic character items inside < > in the
diagram above are examples of coded elements. Thus, the way of expressing items on functional syntax
diagrams is the same for talker and listener.

The following pages explain the talker device output format focussing on the differences between it and
the listener device input format.
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6.1 Syntax Differences Between Formats of Listener Input and Talker Output

The differences in syntax between listener device input and talker device output formats are:

¢ Listener format

There is flexibility in writing programs to make program messages (from the controller) easy to
receive by the listener. Consequently, program messages can perform the same function despite
differences in message description between them. For example, the free insertion of <white
spaces> in separators and terminators makes programs easy to read.

® Talker format

Strict rules govern the syntax of response messages sent from device to controller to make them easy
toreceive. Thus, in contrast to the listener format, there is only one notation for each function in the

talker format.

The table below summarizes the differences between the listener and talker formats. Space in the table

means <white space>.

Talker-output response

separtor and before a temrinator.

Item Listener-input program message syntax message syntax
Characteristics (Flexible) (Strict)

. Either upper or lower-case characters can be used.
Alphabetic characters Only upper-case for header. Ubpper-case only
Before / after E in Optional space(s) + E /e + optional space(s U E onl
NR3 exponent Not supported by the MS2802A. pper-case L only
+ signin NR3 Can be omitted. .
exponent Not supported by the MS2802A. Cannot be omitted
< white space> Two or more spaces can be placed before or after a Not used

Message unit

@® Header with program data
@ Header without program data

@ Data with header
©@ Data without header

Unit separator Optional space(s) + semicolon Semicolon only
Space before header Optional space(s) + header Header only
Header spearator Header + 1 or more spaces Header + one $20*
Data separator Optional space(s) + comma + optional space(s Comma only
Terminator Optional space(s) + any of NL, EOlor NL + EOl |NT, + EOI

* ASCII code byte 20 (decimal 32 = ASCII character SP: space)
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6.2 Functional Elements of Response Message

Response messages output by the talker are accepted by the controller once they have been terminated
by the NL END signal. The following describes the functional elements of the response message.

As the rules for syntax diagram notation are the same as for program messages, refer to Section 5 for
the details. The explanation of functional elements and encoded elements has been omitted where it
would overlap with that for program messages. Refer to Section 5 as required.

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

<RESPONSE
MESSAGE
TERMINATOR >

Y

O > <RESPONSE MESSAGE >

A <TERMINATED RESPONSE MESSAGE > is a data message, containing all the functional
elements required for transmission, sent from a talker device to the controller.

A <RESPONSE MESSAGE TERMINATOR > is attached to the end of a <RESPONSE MESSAGE >
to terminate its transmission.

Example: A <TERMINATED RESPONSE MESSAGE > comprising 2 message units

< TERMINATED RESPONSE MESSAGE >
.

<RESPONSE MESSAGE > <RESPONSE MESSAGE TERMINATOR >

Listener | (i e e Talker

(controller) (device)

Address 3

Functional elements
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6.2.2 <RESPONSE MESSAGE TERMINATOR >
A <RESPONSE MESSAGE TERMINATOR > is defined as follows.

D>

A <RESPONSE MESSAGE TERMINATOR > is placed after the last <RESPONSE MESSAGE

UNIT > to terminate a fixed length sequence consisting of one or more <RESPONSE MESSAGE
UNIT > elements.

Y

Executing the following statements listed below for NL and END at the start of a program outputs
terminator LF together with the EOI signal, to indicate the END, when the last data byte is
transmitted.

e For NL(LF): TERM IS CHR$(10)
e For END (EOD): EOI ON

Example: To read the current center frequency setting

10 LET ADR=101
20 TERM IS CHR$(10)! LF (new line) is assigned as the terminator code.

30 EOI ON! When the last data byte is transmitted, the EOl signal is sent which makes the EOl line

true
40 WRITE GADR:"DTM?"! Query to read the data input termination voltage

50 READ GADR:AS$! EOlsignal terminates the reading of response data
6@ PRINT A$
70 END



SECTION6 TALKER OUTPUTFORMAT

6.2.3 <RESPONSE MESSAGE >
A <RESPONSE MESSAGE > is defined as follows.

<RESPONSE
MESSAGE UNIT -
SEPARATOR>

> <RESPONSE MESSAGE UNIT> >

A <RESPONSE MESSAGE > consists of one <RESPONSE MESSAGE UNIT > elementor a
sequence of many <RESPONSE MESSAGE UNIT > elements. A <RESPONSE MESSAGE UNIT >
element is a single message sent from a device to the controller. A <RESPONSE MESSAGE UNIT
SEPARATOR > element is used to separate <RESPONSE MESSAGE UNIT > elements.

Example:

Attaches the DTM and CTM headers to the data input termination voltage and clock input termination
voltage, and transmits them in 1- character fixed format.

< RESPONSE MESSAGE >

-
DIMAG ; CTMAD

N\ e

< RESPONSE MESSAGE UNIT > < RESPONSE MESSAGE UNIT SEPARATOR > <RESPONSE MESSAGE UNIT >
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6.2.4 <RESPONSE MESSAGE UNIT SEPARATOR>
A <RESPONSE MESSAGE UNIT SEPARATOR > is defined as follows.

,®_+

A semicolon (;) is used as the <RESPONSE MESSAGE SEPARATOR > to separate a sequence of
<RESPONSE MESSAGE UNIT > elements that is to be transmitted as one message.

6.2.5 <RESPONSE MESSAGE UNIT>
A <RESPONSE MESSAGE UNIT > is defined as follows.

<RESPONSE
DATA
SEPARATOR>

<RESPONSE
HEADER
SEPARATOR>

<RESPONSE
HEADER>

<RESPONSE DATA>

<RESPONSE
DATA
SEPARATOR>

»| <RESPONSE DATA> /

A <RESPONSE MESSAGE UNIT > consists of 2 basic types of syntax. The first is a response message
with a header which returns the results of processing data on settings made by program messages. The
second is a response message unit without a header which returns only measured results.
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6.2.6 <RESPONSE HEADER SEPARATOR>
A <RESPONSE HEADER SEPARATOR > is defined as follows:

(sp )}
,\S_P/ >

The <RESPONSE HEADER SEPARATOR > is a space after the <RESPONSE HEADER > to
separate it from <RESPONSE DATA >. The space, SP, is ASCII code byte 20 (decimal 32).

There is always one space to separate the header from the data in a response message with a header.
This space indicates the end of the header and the start of the data.

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

() .
/

A <RESPONSE DATA SEPARATOR > is used to separate <RESPONSE DATA > items when more
than one is output.

6.2.8 <RESPONSE HEADER>

With the exception of the following three points, the format of the <RESPONSE HEADER > is the
same as that described for the <COMMAND PROGRAM HEADER > in paragraph 5.2.8.

(D The <response mnemonic> has a stipulated character set stating that alphabetic characters must
be upper-case. Otherwise it is the same as the <program mnemonic> in paragraph 5.2.8.

@ Spaces can be placed in front of a program header but cannot be placed in front of a response header.

® More than one space may be placed after a program header but only one may be placed after a
response header.

All aspects of the <RESPONSE HEADER > up to the <response mnemonic> are shown on the next
page.

(F Forcharactersused in < response mnemonic>, alphabetic characters are always upper-case characters and other
characters are used in the same manner as <response mnemonic>.)
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Element Function
RESPONSE The header indicates the function of the response data. Its meaning is shown by a
HEADER

<response mnemonic> which is a combination, of up to 12 characters, of upper-
case alphabetic characters, numbers and underlines starting with an upper-case
alphabetic character.

<simple
> response
header>

<common
response
header>

1) A <simple response header > is defined as follows:

<response
mnemonic>

2) A <common response header> is defined as follows:

<response

. ——————3
mnemonic>

3) A <response mnemonic> is defined as follows:

-
-

<upper-case
alpha>t

<upper-case

VAR .
alpha>t \T/

<digit>

P
Coutl

t<upper-case alpha>  ASCII code bytes 41 to 5A (decimal 65 to 90 = upper-case alphabetic A to Z)
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6.2.9 <RESPONSE DATA>

The diagram below shows the 11 types of response data. The MP1764C supports the response data in
the shaded ovals below. The type of response data to be returned is determined by the query message.

<CHARACTER
RESPONSE DATA>

RESPONSE DATA>

NUMERIC RESPONSE DATA>

<OCTAL NUMERIC
RESPONSE DATA>

RESPONSE DATA>

<STRING
RESPONSE DATA>

<DEFINITE LENGTN AN
ARBITRARY BLOCK RESPONSE DATA>

<INDEFINITE LENGTH
ARBITRARY BLOCK RESPONSE DATA >t

Y

<ARBITRARY ASCII
RESPONSE DATA> ¥

T T T T (T

T Both <INDEFINITE LENGTH ARBITRARY BLOCK RESPONSE DATA > and <ARBITRARY ASCII RESPONSE DATA >
are terminated by an NLAEND in their own last data byte.

6-11



SECTION 6 TALKER OUTPUT FORMAT

AAT2__MANUAL

(2) NR1NUMERIC
RESPONSE
DATA

<Example>
123
+123
—1234

(3) NR2 NUMERIC
RESPONSE
DATA

<Example>
12.3
+12.34
—12.345

(4) NR3 NUMERIC
RESPONSE
DATA

<Example>
12.3E + 4
+12.34E - 5
—12.345E + 6

® No lower-case
character is
allowed for E.

® Spaces before
and after E are
not allowed.

® “+”in exponent
part cannot be
omitted.

® “+4”in mantissa
part can be
omitted.

Element Function

(1) CHARACTER Data composed of character strings common with <response mnemonic>.
RESPONSE Thus the beginning of the character string is always an upper-case alphabetic
DATA character and the character string length is limited to 12 characters. Numeric

parameters are not suitable for being used.
<Example>
AAT2_ AUTO _ ) <response S
mnemonic >

Integer data, i.e. decimal values without a decimal point or exponents.

<digit>

Fixed-point data, i.e. decimal values without integers or exponents.

<digit>

<digit>

o

Floating-point data, i.e. decimal values with exponent digits.

<digit>

<digit> |

A

<digit>

™
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SECTION6 TALKER OUTPUTFORMAT

Element Function

(5) HEXADECIMAL | Hexadecimal numeric data.
NUMERIC ( h
RESPONSE
DATA

<Example>
#HABC123

O—~®
#HB8301

P95

{
(

<digit>

(6) OCTAL Octal numeric data.
NUMERIC
RESPONSE
DATA

<Example>
#Q37
#Q26703
#Q30562

%@w

(7) BINARY Binary numeric data.
NUMERIC *  For MP1764C, data with “+” and “—” is handled.
RESPONSE <
DATA

<Example>
#B011101

#B1011
#B1011

Thg
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SECTION6 TALKER OUTPUTFORMAT

Element Function

(8) STRING All the ASCII 7 bit codes are available. Both ends of the character string are
RESPONSE always enclosed by double quotation marks. Double quotation marks within a
DATA character string are used as two consecutive quotations composed of identical

ones. They are suitable for outputting texts to a printer or CRT since CRs, LF's
<Example> and spaces are available.
“This is a text” <
“Say,” “Hello” “.” / \
° <inserted” >
<non-double
quote char>
N < /

(9) DEFINITE Fixed-length 8 bit binary block data. It is suitable for transferring a large
LENGTH amount of data, 8 bit extended ASCII codes, non-displayed data and so on.
ARBITRARY -« -«

BLOCK
RESPONSE
DATA <non-zero N — | <Bbit
—»@—» digit> > <digit> > data byte>
<Example>
Transferring
11256099D in >
4 byte length
)
#1400ABC123

(10) INDEFINITE Undefined-length 8 bit binary block data. So, the first data is preceded with

LENGTH #0@. The last data is terminated by NLAEND.

ARBITRARY -«

BLOCK

RESPONSE

= OO E- O
data byte>

<Example>

Transferring —
250, —50,120, ... >
in undefined
length
)
#0FF06FFCE0078
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SECTION6 TALKEROUTPUTFORMAT

Element

Function

(11) ARBITRARY
ASCII
RESPONSE
DATA

<Example1>
<ASCII Byte>
< ASCII Byte>
NLAEND

<Example2>
NLAEND

ASCII data bytes (excluding NL characters) sent without separating them; so,

the last data is terminated by NLAEND.

<

<ASCII
data byte>

Y
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SECTION6 TALKER OUTPUT FORMAT

(Blank)
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SECTION 7
COMMON COMMANDS

This section describes the common commands and common query commands specified in the IEEE
488.2 standard. These common commands are not the bus commands used in interface messages. Like
device messages, common commands are a type of data message used in the bus data mode, i.e. when
the ATN line is false. They can be used for all measuring instruments, including those made by other

companies, as long as they conform to the IEEE 488.2 standard. IEEE 488.2 common commands must
start with an .

Control commands by ANRITSU PACKET V series personal computers are applied for formats and
use examples in this section.

TABLE OF CONTENTS
7.1 Classification by Function of Common Commands Supported by the MP1764C  ........ 7-3
7.2 The Classification of Commands Supported and the Reference ....................... 7-4
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SECTION7 COMMON COMMANDS

7.1 Classification by Function of Common Commands Supported by the MP1764C

The table below shows the classification by function of the IEEE 488.2 common commands supported
by the MP1764C. Supported commands are listed on the following pages in alphabetical order.
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SECTION7 COMMON COMMANDS

7.2 The Classification of Commands Supported and the Reference

Commands to be supported for MP1764C shown on the previous page are described for each function
group in the table below. Each command is described in alphabetic order from the next page.

Group Function Mnemonic
Systemdata | Data specific to each device connected to the GPIB system, e.g. *IDN?
manufacturer, model, serial number, etc.
Internal Device internal control: *%RST
operation @ Resetting device in level 3 (See Section 4) *TST?
@ Device self testing and error detection
Synchronization | Synchronization of device to controller by: *0PC
D Waiting for a service request *O0OPC?
@ Waiting for a response from the device output queue *WAI
® Performed by forcing sequential execution.
Status and A status byte consists of a status summary message. The *CLS
event summary bits of the message are supplied by the standard event *ESE
register, the output queue and the extended event register or N
extended queue. Four commands and five queries are available to | ¥ESE?
set or clear the data in the registers and queues, to enable or *ESR?
disable them and to obtain the settings status of the registers. *PSC
*PSC?
*SRE
*SRE?
*STB?
Device trigger | Defines the commands to be executed when the IEEE 488.2 GET *TRG
bus command is received by a device.
Optional Outputs information on installed options. *OPT?
Information
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*CLS Clear Status Command

(Clear status byte register)

M Syntax

*CLS

B Example

30 WRITE @1@3:"*CLS"
40 WRITE @1@3:"DTMAG;CTMAD; *CLS"

M Explanation

The *CLS common command clears all status data structures (i.e their event registers and queues)
except for the output queue and its MAV summary messages. It also clears the summary messages

corresponding to these structures.

In the example below, the output queue and its MAV summary messages are also cleared.

30 WRITE @103:"DTMAG;CTMAB"
40 WRITE @1@3:"*CLS;DTM?"

That is to say, if a 3k CLS command is sent after a <PROGRAM MESSAGE TERMINATOR > or
before <QUERY MESSAGE UNIT > elements, all status bytes are cleared. This command also

clears all unread messages in the output queue.

*CLS has no effect on settings in enable registers.

Service Request generated -----

Extended event
register or queue

N

1
1
I
I
|
I
I
1
I
I
4

Standard event
register

(Not used by theMP1764C)

m.—rmc)

- -+ Output queue

Extended event
register or queue

Extended event

\/

Status summary
message

Status byte register

register or queue

Extended event
register or queue

Extended event
register or queue

(Queue not used by theMP1764C)

(Queue not used by theMP1764C)

(Queue not used by the MP1764C)

(Not used by the MP1764C)
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*ESE

Standard Event Status Enable Command
(Sets or clears the standard event status enable register)

H Syntax

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

In this format:

<DECIMAL NUMERIC PROGRAM DATA > = Value rounded to an integer from 0 to 255 (Binary
weighted with a base value of 2)

H Example

WRITE @103:"*kESE 2@"! Sets bits 2 and 4 of enable register

M Explanation

The program data is the sum of weighted bit-digit values when the weighted value for bits to be

enabled are selected from among the values2°=1, 2!=

2,22=

4,23=

8,2'=16,25=32,26=64 or

27=128; corresponding to the enable register b1ts 0,1,2,3,4,5,60r7. The value of bits to be

disabled is 0.

To bit 5 of the status byte

iregister for the ESB (Event i
'Summary Bit) !

Logical OR

A

A A A A

disabled =0, enabled=128(27)| 7 7
disabled =0, enabled=64 (26) | 6 @4— 6
disabled =0, enabled=32 (25)| 5 @<——— 5
disabled =0, enabled=16 (24| 4 @‘ 4
disabled =0, enabled=8 (23)| 3 @ - 3
disabled =0, enabled=4 (22)| 2 @‘ 2
disabled =0, enabled=2 (27) | 1 Q: 1
disabled=0, enabled=1 (20| 0 |~(&)= 0

Standard event status

enable register

7-6

Power on

User request (Not used in MP1764C)
Command error

Execution error

Device-dependent error

Query error

Request for bus control
(Not used in MP1764C)

Operation Complete

Standard event

status register



*ESE? Standard Event Status Enable Query

(Returns current value of standard event status enable register)

B Syntax

*ESE?

B Example
20 is the response if ®kESE? is sent after executing kESE 20

B Explanation

Returns NR1, the value of the standard event status enable register

M Response message
NR1=0to0 255



*%ESR?: Standard Event Status Register Query

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

H Syntax

*ESR?

M Example

30 WRITE @103:"*ESR?"
40 READ @103:STEVET
50 PRINT STEVET

M Response Message
NR1=0 to 255

B Explanation

The current value of the standard event status register is returned by NR1. NR1 is the total of
weighted bit-digit values of bits (enabled by the standard event status enable register) which are

selected from amongs the values 2°=1, 2'=

2,2°=4,2°=

8,2'=16,2°=32,2°=

64 0r2'=128:

corresponding to the standard event status register bits 0,1, 2, 3,4, 5,6 or 7.

This register is cleared when the response is read (e.g. line 40).

To bit 5 of the status byte
iregister for the ESB (Event
'Summary Bit)

Logical OR

Power on

User request (Not used in MP1764C)
Command error

Execution error

Device-dependent error

Query error

Request for bus control
(Not used in MP1764C)

Operation Complete

disabled =0, enabled=128(27)| 7 & 7

disabled =0, enabled=64 (2¢6)| 6 @4— 6

disabled =0, enabled=32 (25)] 5 @<—— 5

disabled =0, enabled=16 (24| 4 @«—— 4

disabled =0, enabled=8 (23)| 3 @: 3

disabled =0, enabled=4 (22)| 2 (8)=< 2

disabled =0, enabled=2 (21)| 1 (&)=< 1

disabled =0, enabled=1 (20| 0 |~(&)< 0
Standard event status Standard event
enable register

7-8
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*IDN? Identification Query
(Returns the manufacturer name, model name etc. of the product.)

M Syntax
*IDN?
W Example
30 WRITE @103:"*IDN?"
40 READ @103:IDENS$! Stores names of manufacturer, model, etc.

H Explanation

Returns manufacturer’s name, model name, @.version No.
vwvmmmm’ WIRAARAARAARRSF WP WRARAARARARARAS

e

MP1762C
ANRITSU

If an *IDN? common query is sent to a device when the manufacturer is Anritsu, the model is

MP1764C, and the firmware version is 1; a response message comprising the four fields shown above
is returned.

O Field1 ..... Manufacturer’s name (Anritsu)
@ Field2 ..... Model name (MP1762C)

@ Field3 ..... (usually @)

@ Field4 ..... Version No.

M Response message

A Response message comprising the four fields above separated by commas is sent by
<ARBITRARY ASCII RESPONSE DATA >.

<field 1>, <field 2>, <field 3>, <field 4>
For the example above,

ANRITSU,MP1762C,0,1.0

The total length of a response message is =72 characters

Note
Even if the real model name is MP1764C, the response message is MP1762C.



*OPC Operation Complete Command

(Sets the status of bit 0 of the standard event status register when device operation is
completed)

l Syntax

*0PC

H Example
WRITE @103:"*O0PC"

M Explanation

Sets the status of bit 0, i.e. the operation complete bit, of the standard event status register when all
pending operations of the selected device have been completed.

Logical OR
A A A A A A A
7 & 7 Power on
(< User request
6 P & 6 (Not used in MP1764C)
5 @4—-—— 5 |commanderror
4 @4— 4 Jexecution error
3 \® - 3 Device-dependent error
2 C/ - 2 |Queryerror
1 /< &\ , 1 Request for bus control
\\_/‘ (Not used in MP1764C)
enabled=20] 0 *@< 0 |operation complete
Stanbcllard e_v?nt status Standard event status register
enable register
Status byte register 1 .-+ .. Outputqueue
—
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*OPC? Operation Complete Query

(Sets 1 in the output queue to generate a MAV summary message when device operation has
been completed)

M Syntax

*0PC?

B Example
WRITE @103:"*OPC?"

M Explanation

When all pending operations of the selected device have been completed, sets 1 in the output queue
and waits for the MAV summary message to be generated.

M Response message
A lisreturned by <NR1 NUMERIC RESPONSE DATA>.
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*OPT? Option Query
(Outputs information on installed options.)

M Syntax

*0PT?

M Example

30 WRITE @103:"*OPT?"
40 READ:OPTI

H Explanation

*OPT query outputs information on the installed options.

B Response message

<ARBITRARY ASCII RESPONSE DATA >
Returns characters corresponding to installed options while separating items with commas.

0 : No installed option
OPT@1 :MP1764C-01 Error Analysis
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*PSC  Power-on Status Clear Command
(Specifies whether status enable registers are cleared at power-on, or not.)

M Syntax

*PSC <HEADER SEPARATOR><DECIMAL NUMERIC PROGRAM DATA>

In this format:
<DECIMAL NUMERIC PROGRAM DATA > =0 : notcleared
Numbers in range of — 32767 to 32767 : cleared
M Example

WRITE @103:"*PSC @;%SRE 32;%ESE 128"! notcleared and SRQison

H Explanation

The *PSC command specifies whether the three enable registers of service request, standard event
status, and parallel poll in status are cleared at power-on, or not.

A value in the <DECIMAL NUMERIC PROGRAM DATA > field controls the logical state of the
power-on status flag. When it is rounded to 0, the flag is set to false, so the enable registers are not
cleared. When the PSC @ is issued, it enables the device to generate the SRQ at power-on. In the
above example, the power-on event is reported to the controller.

When the value in the <DECIMAL NUMERIC PROGRAM DATA > field is rounded to an integer
other than 0 that is in range of — 32767 to 32767, the flag is set to true, so the enable registers are

cleared. When the *PSC 1 isissued, it enables the device to clear the registers but not to generate
the SRQ.

When the value in the <DECIMAL NUMERIC PROGRAM DATA > field is rounded to an integer
that is out of range of — 32767 to 32767, the execution error is generated.
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*PSC? Power-on Status Clear Query
(Returns the power-on status flag state)

M Syntax

*PSC?

H Example

30 WRITE @103:"*PSC?"
49 READ:POWF

B Explanation

When the *%PSC? common query is issued, 1 is returned when the power-on status flag is true, and @
is returned when it is false.

B Response message

NR1=1 (Power-on status flag is true.) @ (Power-on status flag is false.)
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*RST Reset Command
(Resets (initializes) device in level 3)

H Syntax

*RST

B Example
WRITE @103:"*kRST" Resetsdevicesinlevel 3

B Explanation
The *¥RST command resets a device in level 3. (See Section 4)
The items that are reset in level 3 are as follows.

® The functions and conditions specific to a device are reset to a known initial state regardless of the
settings up to that point. (See Section 4 for MP1764C initial states)

@ Macro operation is inhibited and the device can no longer receive macros. And, macro definition
is reset to the state designated by the system designer.

® The device is put into OCIS (Operation Complete Command Idle State). As a result, the operation
complete (end) bit cannot be set in the standard event status register.

@ The device is put into OQIS (Operation Complete Query Idle State). As a result, the operation
complete bit cannot be set in the output queue. The MAYV bit is cleared.

The *RST command has no effect on the following.
D The state of the IEEE 488.1 interface

@ Device address

® Output queue

@ Service request enable register

® Standard event status enable register

® Power-on-status-clear flag setting
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*SRE Service Request Enable Command
(Sets status of bits in the service request enable register)

M Syntax

% SRE <HEADER SEPARATOR > < DECIMAL NUMERIC PROGRAM DATA >

<DECIMAL NUMERIC PROGRAM DATA > = Values rounded to an integer from 0 to 255 (binary
weighted with a base value of 2)

M Example
WRITE @1@3:"*SRE 16"! Setsbit 4 of the enable register

M Explanation

The program data is the sum of weighted bit-digit values when the weighted value for bits to be
enabled are selected from among the values 2°=1,2'=2,22=4,23=8,2*=16,25=32 or 27=128:
corresponding to the service request enable register bits 0, 1, 2, 3, 4, 5, 6 or 7. The value of bits to be
disabled is 0.

Service Request

H Generation [~7"7777 H
E Logical OR - AI\ E :’.},
,_A_\AAAAAT ?i P N i;
disabled =0, enabled=128(27)| 7 >(& : | 7 | Notused E £
Not used /L >IMSS 6 RQS |<------ - >
disabled =0, enabled=32 (25)] 5 (&)= 5| esp «=—m— 2
disabled =0, enabled=16 (24) | 4 @‘ 4 | AV €=—— §
disabled =0, enabled=8 (23)| 3 O< 3 | ESB(ERROR) ~<—— :
disabled =0, enabled=4 (22)| 2 @: 2 | esB(END) =—— 3
disabled =0, enabled=2 (21| 1 @: 1 | Notused <=——— 3
disabled =0, enabled=1 (20) | O ->@< 0 | Notused <

Service request enable register Status byte register
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*SRE? Service Request Enable Query
(Returns the current value of the service request enable register)

H Syntax

*SRE?

B Example
A 16 is sent in response if %kSRE? is sent after executing *SRE 16.

M Explanation

NR1, the value of the service request enable register, is returned.

H Response message
As NR1 (bit 6 : RQS bit) cannot be set, NR1 = 0 to 63 or 128 to 191)
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*STB? Read Status Byte Command
(Returns the current values of status bytes including MSS bits)

M Syntax

*STB?

B Example

30 WRITE @1@3:"*STB?"
40 READ @103:STBV
50 PRINT STBV

M Explanation

The *STB? query returns the total of the binary weighted values of the status byte register and of
the MSS summary message with <NR1 NUMERIC RESPONSE DATA >.

M Response message

The response message isa <NR1 NUMERIC RESPONSE DATA > integer in the range 0 to 255
representing the total of the binary weighted values of the bits in the status byte register. Status
byte register bits 0 to 5 and 7 are weighted to 1, 2, 4, 8, 16, 32 and 128, respectively, and the MSS
(Master Summary Status) bit to 64. MSS message indicates that a request has at least one cause.

Service Request

{eiietebeinnlniebieialeiebieiiieiiii > Generaton [~""T""" 1
i Logical OR -1 X i :}.’,
~A A A A A A T % E —A E .
disabled =0, enabled =128(27) 7 > & : 7 Not used E QE’
Not used /L >IMSS 6 RQS |=<------ - >
disabled =0, enabled=32 (25)] 5 (&)= 5| esBe— 2
disabled =0, enabled=16 (24| 4 @‘ 4 | mav =—— E
disabled =0, enabled=8 (23)| 3 (&)< 3 | ESB(ERROR) <—— :
disabled =0, enabled=4 (22)| 2 @‘ 2 | EsB(END) <—— 3
disabled =0, enabled=2 (2] 1 @‘ 1 Not used 2
disabled =0, enabled=1 (20) 0 '><&/ - 0 Not used <

Service request enable register Status byte register
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The table below shows the conditions for the MP1764C’s status byte register.

Bit |Bitweight | Bitname Status-byte-register conditions

7 128 _ 0 = Not used

6 64 MSS 0 = Service not requested 1 = Service requested

5 32 ESB 0 = Event status not generated 1 = Event status generated
4 16 MAV 0 = No data in output queue 1 = Data in output queue

3 8 ESB(ERROR) | 0 = Event status not generated = 1 = Event status generated
2 4 ESB(END) | 0 = Event status not generated 1 = Event status generated
1 2 e 0 = Not used

0 1 e 0 = Not used

7-19



*TRG Trigger Command
(The same function as that of IEEE 488.1 GET-Group Execute Trigger-bus command)

M Syntax

*TRG?

M Example
WRITE @103:"*TRG"

M Explanation

The *TRG common command has the same function as the IEEE 488.1 GET — Group Execute
Trigger-bus command. The MP1764C does not support the DDT command.

With the MP1764C, a measurement is started by executing the *kTRG common command.
WRITE @1@63:"*TRG"
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*TST? Self-test Query
(Returns the results of error present/absent in the self-test)

H Syntax

*TST?

H Example

30 WRITE @103:"*TST?"
40 READ @1@3:TEST
50 PRINT TEST

M Explanation

The %k TST? query executes the self-test of the internal cirucit in device(s). The test result is set in
the output queue. Data in the output queue indicates whether or not the test has been completed
without error occurrence. Opeator intervention is not required to execute the self-test.

When the power is turned on, the MP1764C reports the self-test result.

M Response message

The response message is sent by <NR1 NUMERIC RESPONSE DATA>. The data range is —
32767 t0 32767.

NR1=0 .......... Indicates no errors

NR1=0 .......... Indicates that errors have occurred
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*WAI Wait-Continue Command
(Forces the next command to wait while the device is executing a command)

H Syntax

*WAI

M Example
WRITE @103:"*xWAI"

B Explanation
The *WAI common command executes a overlap command as a sequential command.

The overlap command is a command or query that is sent by the controller and allows the next
command to be executed even while the device is executing something.

While the device is executing a command, executing the ¥WAI common command after an overlap
command forces the next command to wait and allows it to be executed after the current command
has been executed. This action is the same as that of sequential command.
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SECTION 8
STATUS STRUCTURE

This section describes device status reports and their data structure as defined in the IEEE 488.2

standard and explains the techniques for synchronizing the controller and devices.

In order to obtain more detailed status information, the IEEE 488.2 standard has more common

commands and common queries than the IEEE 488.1 standard.

Refer to Section 7 for a detailed explanation of these common commands and queries.

Control commands by ANRITSU PACKET V series personal computers are applied for formats and

use examples in this section.

TABLE OF CONTENTS

8.1 IEEE 488.2 Standard Status Model ... ...t s

8.2 Status Byte (STB) Register ...t e et aas
8.2.1 ESB and MAV summary messages . .........ouuiiiiiininannneeanieeennnnnnnns
8.2.2 Device-dependent summary messages .............oiiiiiiiiiaiiiiaaan.
8.2.3 ReadingandclearingtheSTBregister ...............ciiiiiiiiiiiiiinnnnn

8.3 Enabling SRQ ..o e

8.4 Standard Event Status Register ....... ... i
8.4.1 Bitdefinition ... ... o i e
8.4.2 Queryerrordetails ..........coiiiiiiii e

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

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

8.5 Extended Event Status Register ......... ... ittt e
8.5.1 Bit definition of END eventstatusregister .............. ... ... ... ... ...,
8.5.2 Bit definition of ERROR event statusregister ........... .. ... .............

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

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

8.6 QUEUE MOl ..t e e e e

8.7 Techniques for Synchronizing Devices withthe Controller ...........................
8.7.1 Enforcing the sequential execution ............ ... ... ... .. il
8.7.2  Wait for aresponse from theoutputqueue .......... ... ... ... ...
8.7.3  Waitforaservicerequest ......... ..ottt e
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SECTION8 STATUS STRUCTURE

The Status Byte (SB) sent by the controller is based on the IEEE 488.1 standard. The bits comprising it
are called a status summary message because they represent a summary of the current data contained
in registers and queues.

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



SECTION8 STATUS STRUCTURE

8.1 IEEE 488.2 Standard Status Model

The diagram below shows the standard model for the status data structure stipulated in the IEEE
488.2 standard.

Power on(roN)
User request (URQ)

Command error (CME)

Execution error (EXE)

Device-dependent error (DDE)
Query error (QYE)

= |IN]jw|A|lU]|OI|
)
()
X
=INlw|hlU|O|

Request for bus control (RQC)

0 &= 0 |operation complete (OPC)

Standard event status Standard event
enable register status register

Y Y Y Y Y
Logical OR

Y

‘Read by *ESE?

D

Service Request
Generation

Logical OR -

| 1 |

] 1 1
{—HAAA\AA i {—H I

7 ‘&: 7<_i

5

4

3

2

1

0

Output queue

(]

(o]

(]

wv

[7,]

@

£

4 >
u‘ 3 - [+]
2 E
1 -
wv

3

re)

(]

)

vy

L>IMSS 6 RQS j=---
1
'@‘ 5 | esge—

MAV———

Service request
enable regi

Status
byte
register

ead by serial poll

et by %SRE <NRf>
ead by *SRE?

Standard Status Model Diagram
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SECTION8 STATUS STRUCTURE

The IEEE 488.1 status byte is used in the status model. This status byte is composed of 7 summary
message bits given from the status data structure. For creating the summary message bits, there are 2
models for the data structure - the register model and the queue model.

Register model

Queue model

The register model consists of the two registers used for recording
events and conditions encountered by a device. These two registers
are the Event Status Register and Event Status Enable Register.
When the results of the AND operation of both register contents is not
0, the corresponding bit of the status bit becomes 1. In other cases, it
becomes 0. And, when the result of their Logical OR is 1, the
summary message bit becomes also 1. If the Logical OR result is 0,
the summary message bit becomes 0 too.

The queue in the queue
model is for sequentially
recording the waiting status
values and data. The queue
structure is such that the
relevant bit is set to 1 when
there is data in it and 0 when
it is empty.

In IEEE 488.2, there are 3 standard models for status data structure - 2 register models and 1 queue
model - based on the register model and queue model explained above. They are:

@ Standard Event Status Register and Standard Event Status Enable Register

@ Status Byte Register and Service Request Enable Register

® Output queue

Standard Event Status Register

Status Byte Register

Output Queue

The Standard Event Status
Register has the structure of the
previously described register
model. In this register, bits are set
for 8 types of standard event
encountered by a device, viz.

@ Power on, @ User request,

® Command error, @ Execution
error, ® Device-dependent error,
® Query error, ® Request for bus
control and ® Operation complete.
The Logical OR output bit is
represented by Status Byte
Register bit 5 (DIO6) as a summary
message for the Event Status Bit
(ESB).

The Status Byte Register is a
register in which the RQS bit and
the 7 summary message bits from

the status data structure can be set.

It is used together with the Service
Request Enable Register. When
the results of the OR operation of
both register contents is not 0, SRQ
becomes ON. To indicate this, bit 6
of the Status Byte Register (DIO7)
is reserved by the system as the
RQS bit which means that there is
a service request for the external
controller. The mechanism of SRQ
conforms to the IEEE 488.1
standard.

The Output Queue has
the structure of the queue
model mentioned above.
Status Byte Register bit 4
(DIO5) issetasa
summary message for
Message Available
(MAV) to indicate that
there is data in the output
queue.
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8.2 Status Byte (STB) Register

The STB register consists of device STB and RQS (or MSS) messages. The IEEE 488.1 standard defines
the method of reporting STB and RQS messages but not the setting and clearing protocols or the
meaning of STB. The IEEE 488.2 standard defines the device status summary message and the Master
Summary Status (MSS) which is sent to bit 6 together with STB in response to an ¥STB? common
query.

8.2.1 ESB and MAV summary messages

The following is a description of the ESB and MAV summary messages.

(1) ESB summary messages

The ESB (Event Summary Bit) summary message is a message defined by IEEE 488.2, which is
represented by bit 5 of the STB register. This bit indicates whether at least one of the events defined in
IEEE 488.2 has occurred or not when the service request enable register is set so that events are
enabled after the final reading or clearing of the standard event status register. The ESB summary
message bit becomes true when the setting permits events to occur if any one of the events recorded in
standard event status register is true. Conversely, it is false if none of the recorded events occurs even
if events are set to occur.

(2) MAV summary messages

The MAV summary message is a message defined in IEEE 488.2 and represented by bit 4 in the STB
register. This bit indicates whether the output queue is empty or not. The MAV summary message bit
is set to 1 (true) when a device is ready to receive a request for a response message from the controller
and to 0 (false) when the output queue is empty. This message is used to synchronize the exchange of
information with the controller. For example, it can be used get the controller to wait till MAV is true
after it has sent a query command to a device. While the controller is waiting for a response from the
device, it can process other jobs.

Reading the output queue without first checking MAV will cause all system bus operations to be
delayed until the device responds.
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8.2.2 Device-dependent summary messages

Tlhe IEEE 488.2 standard does not specify whether bits 7 (DIO8) and 3 (DIO4) to 0 (DIO1) of the status
byte register are used as status register summary bits, or used to indicate that there is data in a queue.
These bits can be used as device-dependent summary messages.

Device-dependent summary messages have the respective status data structures of the register model
or the queue model. Thus, the status data structure may be either the register to report events and
status in parallel or the queue to report conditions and status in sequence. The summary bit represents
a summary of the current status of the corresponding data structure. In the case of the register model,
the summary bit is true when there is an event set to permit the occurrence of more than one true;
while in the case of the queue model, it is true if the queue is not empty.

As shown below, the MP1764C does not use bits 0, 1 and 7. As it uses bits 2 and 3 as the summary bits

of the status register, it has 5 register model types (, where 3 types extended) and one queue model type
- an output queue with no extension.

Service Request generated ~-----

A

Extended event

register or queue (Not used by the MP1764C)

Standard event
register

-+ Output queue

Extended event
register or queue

(Queue not used by the MP1764C)

Extended event

register or queue (Queue not used by the MP1764C)

\4

Status summary
message

Extended event
register or queue

(Not used by the MP1764C)

Extended event
register or queue

(Not used by the MP1764C)

Status byte register
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8.2.3 Reading and clearing the STB register

Serial poll or the *STB? common query are used to read the contents of STB register. STB messages

conforming to IEEE 488.1 can be read by either method, but the value sent to bit 6 is different for each
of them.

The STB register can be cleared using the % CLS command.

(1) Reading by serial poll

When using the serial poll conforming to IEEE 488.1, the device must return a 7-bit status byte and an
RQS message bit which conforms to IEEE 488.1.

According to IEEE 488.1, the RQS message indicates whether the device sent SRQ as true or not. The
value of the status byte is not changed by serial poll. The device must set the RQS message to false
immediately after being polled. As a result, if the device is again polled before there is a new cause for
a service request, the RQS message is false.

(2) Reading by the *STB? common query

The *STB? common query requires the device to send the contents of the STB register and one <NR1
NUMERIC RESPONSE DATA > from the MSS (Master Summary Status) summary message. The
response represents the total binary weighted value of the STB register and the MSS summary
message. The STB-register bits 0 to 5 and 7 are weighted to 1, 2, 4, 8,16, 32, and 128; and the MSS to
64, respectively. Thus, excepting the fact that bit 6 represents the MSS summary message instead of
the RQS message, the response to kSTB? is identical to that for serial poll.

(3) Definition of MSS (Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS message is represented at
bit 6 in a device response to the *kSTB? query but it is not produced as a response to serial poll. In
addition, it is not part of the status byte specified by IEEE 488.1. MSS is produced by the logical OR
operation of STB register with SRQ enable (SRE) register. In concrete terms, MSS is defined as follows.

(STB Register bit0 AND SRE Register bit0)
OR

(STB Register bit1 AND SRE Register bit1)
OR

(STB Register bit5 AND SRE Register bit5)
OR
(STB Register bit7 AND SRE Register bit7)
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As bit-6 status of the STB and SRQ enable registers are ignored in the definition of MSS, it canbe
considered that bit-6 status are always being 0 when calculating the value of MSS.

(4) Clearing the STB register by the #CLS common command

With the exception of the output queue and its MAV summary message, the 3 CLS common command

clears all status data structures (status event registers and queues) as well as the summary messages
corresponding to them.

In the following case, the output queue and its MAV summary message are both cleared.
30 WRITE @103:"DTMAG;CTMAG"
49 WRITE @103:"*CLS;DTM?"

That is to say, sending a ¥ CLS command (after a <PROGRAM MESSAGE TERMINATOR > or before
<QUERY MESSAGE UNIT > elements) clears all status bytes. This clears all unread messages in the
output queue and sets the MAV message to false. The MSS message is also set to false when a response
is made to *STB?. The *CLS command does not affect settings in the enable registers.

Service Request generation ---+

Extended event
register or queue (Not used by the MP1764C)

L}
}
I
i
l
/\ ! Standard event
!
I

) register
ek Dl

-+ -+ -+ Output queue

Extended event
register or queue

(Queue not used by the MP1764C)

Extended event
register or queue

(Queue not used by the MP1764C)

\/

Status summary
message

Extended event
register or queue

(Not used by the MP1764C)

Extended event
register or queue

(Not used by the MP1764C)

Status byte register
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8.3 Enabling SRQ

All types of summary message in the STB register can be enabled or disabled for service requests by
using the SRQ enable function. The service request enable (SRE) register is used for this function to
select summary messages as shown in the diagram below.

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

Service Request

I Generation |~77777 1
1 . ) )
| Logical OR 1 ! 1o
A A A A A A ! |
9 A |
disabled =0, enabled=128(27) | 7 > &)< 7 | Notused | E
]
Not used L>IMSS 6 RQS f<----- 4>
disabled =0, enabled=32 (25) | 5 »( QY 5 | espe——m— g
disabled =0, enabled=16 (24) | 4 >(Q)< 4 | vAve— 5
i = = 3 > O\ - ©
disabled=0, enabled=8 (23) | 3 (&< 3 | ESB(ERROR) "
disabled =0, enabled=4 (22) | 2 (< 2 | ESB(END) <— 3
disabled =0, enabled=2 (21) | 1 »(Q )« 1 | Notused =— &
O\ (7,
disabled =0, enabled=1 (20) | 0 & 0 | Notused
Service request enable (SRE) register Status byte (STB) register

(1) Reading the SRE register

The contents of the SRE register are read using the 3k SRE? common query. The response message to
this query isa <NR1 NUMERIC RESPONSE DATA > integer from 0 to 255 which is the sum of the
bit digit weighted values in the SRE register. SRE register bits 0 to 5 and 7 are respectively weighted
to1,2,4,8,16,32and 128. The unused bit 6 must always be set to 0.

(2) Updating the SRE register

The SRE register is written to using the *SRE common command. <DECIMAL NUMERIC
PROGRAM DATA > elements follow the *SRE common command. <DECIMAL NUMERIC
PROGRAM DATA > is a rounded integer expressed in binary which represents the sum of the binary
weighted value of each bit of SRE register. A bit value of 1 indicates enabled and a bit value of 0
disabled. The value of bit 6 must always be ignored.

(3) Clearing the SRE register

The SRE register can be cleared by executing the % SRE common command or turn the power off and it
on again.

Using the *SRE common command, the SRE register is cleared by setting the value of the <DECIMAL
NUMERIC PROGRAM DATA > element to 0. Clearing the register stops status information from
generating rsv local messages, and service requests are no longer generated.

The MP1764C has the *¥PSC command. Therefore, if the PSC flag is ture when power is turned on, the
SRE register is cleared.
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8.4 Standard Event Status Register

8.4.1 Bitdefinition

SECTION8 STATUS STRUCTURE

The standard event status register must be available on all devices conforming to the IEEE 488.2
standard. The diagram below shows the operation of the standard event status register model.
Because the operation of the model is the same as that for the other models explained up till now, the
following only explains the meaning of each bit in the standard event status register as defined in the

IEEE 488.2 standard.

disabled =0, enabled = 128(27)
disabled =0, enabled =64 (26)
disabled =0, enabled =32 (25)
disabled =0, enabled =16 (24)
disabled=0, enabled=8 (23)
disabled =0, enabled=4 (22)
disabled =0, enabled=2 (21)
disabled =0, enabled=1 (20)

Standard Event Status Enable Register

Power on (PON)

User request (URQ)

Command error (CME)
Execution error (EXE)
Device-dependent error (DDE)
Query error (QYE)

Request for bus control (RQC)
Operation complete (OPC)

Standard Event Status Register

7 Ll
6 Cami
5 ()< 5
X
4 > 4
2@ 2
1 )= 1
0 [>(®= 0
Y Y VY VY VY Y )\
Logical OR

etby *ESE <NRf>

ead by kESE?

i

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

ead by XESR?
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Bit Event name Description

7 |[PON—Poweron The power is turned to on

6 | URQ—User Request Request for local control (rtl).

This bit is produced regardless of whether a device is in remote or
local mode. It is not used for the MP1764C so, it is always set to 0.

5 |[CME—Command Error An illegal program message, a misspelt command or a GET
command within a program is received. (Syntax error in header
or parameter, or missing or too many parameters)

4 | EXE —Execution Error A legal program message, which cannot be executed, is received
(Out of range for the parameter)

3 | DDE — Device-dependent Error | An error caused by other than CME, EXE or QYE occurred.

(The current device status cannot accept the request.)

2 | QYE—Query Error An attempt is made to read data in the output queue though there
is none there, or data is lost from the output queue due to any
reason, e.g. overflow etc..

1 | RQC—Request Control A device is requesting control of the bus. This bit is not used on
the MP1764C so, it is always set to 0

0 | OPC —Operation Complete A device has completed operations which were pending and is
ready to receive new commands. This bit is only set in response to
the *kOPC command.
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8.4.2 Query error details

SECTION8 STATUS STRUCTURE

No.

Item

Description

Incomplete program
messages

If a device receives an MTA from the controller before it receives the
terminator of the program message it is receiving, it aborts the
incomplete program message and waits for the next one. In order to
abort the incomplete message, the device clears its input buffer and
output queue, reports a query error and sets bit 2 in the standard
status register to indicate the query error.

Interruption of response
message

If a device receives an MLA from the controller before it has sent the
terminator of the response message it is sending, it automatically
interrupts the response message and waits for the next program
message. Inorder to interrupt the response message, the device
clears its output queue, reports a query error and sets bit 2 in the
standard status register to indicate the query error.

Sending the next
program message
without reading the
previous response
message

When a device becomes unable to send a response message because
the controller has sent another program message immediately
following a program or query message, the device aborts the
response message and waits for the next program message. It then
reports a query error as in No. 2 above.

Output queue overflow

When several program and query messages are executed in
succession, there may be too many response messages for the output
queue (256 bytes). If further query messages are received when the
output queue is full, the output queue cannot send responses to them
because an overflow situation exists in it. If there is an overflow in
the output queue, the device clears it and resets the section where
response messages are created. Then it sets bit 2 in the standard
event status register to indicate a query error.
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8.4.3 Reading, writing to and clearing the standard event status register

The register is destructively read by the 3k ESR? common query, i.e. it is cleared after
Reading |beingread. The response message is an NR1 value obtained by binary weighting the
event bit and converting it to a decimal number.

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

The register is only cleared in the following cases.

@ A %CLS command is received

@ The power is turned on when the power-on-status-clear flag is true.
® Aneventisread for the ¥ESR? query command

Clearing

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

The register is non-destructively read by the 3XESE? common query, i.e. it is not cleared
Reading | after being read. The response message is returned by NR1 after having been binary
weighted and converted to decimal.

The register is written to by the 3k ESE common command. As bits 0 to 7 of the register
Writing are respectively binary weighted to 1, 2, 4, 8, 16, 32, 64 and 128; data to be written is

sent by <DECIMAL NUMERIC PROGRAM DATA > which is the digit total of the bits
selected from these bits.

The register is cleared in the following cases.

@ A *ESE command with a data value of 0 is received

@ The power is turned on when the power-on-status-clear flag is true.
Clearing | The event status enable register is not affected by the following.

D Changes of the status of the IEEE 488.1 device clear function

@ A *RST common command is received

® A *CLS common command is received
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8.5 Extended Event Status Register

The register models of the status byte register, standard event status register and enable registers are
mandatory for equipment conforming to the IEEE 488.2 standard.

In IEEE 488.2, status-byte-register bits 7 (DIO8), 3 (DIO4) to 0 (DIO1) are assigned to status- summary
bits supplied by the extended-register and extended-queue models.

For the MP1764C, as shown in the diagram below, bits 0, 1 and 7 are unused and bits 2 and 3 are
assigned to the END and ERROR summary bits as the status-summary bits supplied by the extended-
register model.

As the queue model is not extended, there is only one type of queue - the output queue.

Service Request generation -----

Standard event

b o o

Not used Standard event summary bit register model
MAV summary bit
P S

=+ -+ -+ Output queue

ERROR event summary ERROR event
register model

Not used

Not used END event summary bit END event
register model

Status summary
message

Status byte register

The following pages describe bit definition, the reading, writing to and clearing of registers for the
END and ERROR extended event register models.
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8.5.1 Bitdefinition of END event status register

The following describes the operation of the END event status register model, the naming of its event

bits and what they mean.

disabled =0, enabled = 32768(215)
disabled =0, enabled = 16384(214)

disabled =0, enabled =8192 (213)
disabled =0, enabled = 4096 (212)

R

: @: 15} (Not used)
@ 14] (Not used)

13} (Not used)

>

12] (Not used)

disabled =0, enabled = 2048 (211)
disabled =0, enabled = 1024 (210)

53

=y
=

(Not used)

SYNCLOSS

disabled =0, enabled =512 (29)
disabled =0, enabled = 256 (28)

,izﬁ)

CLOCK LOSS

disabled =0, enabled = 128 (27)

ERRORS

disabled =0, enabled =64 (26)

(Not used)

disabled =0, enabled =32  (25)

Error analysis completion

disabled =0, enabled=16 (24)
disabled =0, enabled=8  (23)
disabled =0, enabled=4  (22)
disabled =0, enabled = 2 (2m)
disabled =0, enabled = 1 (20)

BERNEDCRRREEREERE

&

END Event Status Enable Register

39

EXﬁ\ ’,3122%?1 measurement

AUTO SEARCH completion

C(')?rﬁ';glle tput phase setting

Pattern setting completion

FD Access completion

f Y YVYY

YY

|°|“INI°’I*|°‘I°’1\'I°°I‘°IS

easurement C md?letlon
1 route complete

END Event Status Register

Logical OR

et by ESE2<NRf>

Read by ESE2 ?
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Bit Event name Description
15 (Not used) (Not used)
14 (Not used) (Not used)
13 (Not used) (Not used)
12 (Not used) (Not used)
1 (Not used) (Not used)
10 SYNC LOSS Synchronous loss has been occurred, or recovered.
9 CLOCK LOSS Clock breakdown has been occurred, or recovered.
8 ERRORS Error has been detected from error-free state.
7 (Not used) (Not used)
6 Error analysis completion | Error analysis has been completed (only when OPTION-01 is
installed).
5 Eye margin measurement |Eye margin measurement has been completed.
completion
4 AUTO SEARCH Auto search has been completed.
completion
3 Clock input phase setting [ The servo circuit used for setting clock input phase has been
completion turned from BUSY to READY state.
2 Pattern setting completion |Programmable pattern setting has been completed.
1 FD Access completion Accessing the floppy disk has been completed.
0 Measurement completion

When manual measurement, at operator stop. When single
measurement, at measurement completion. When repeat
measurement, at every measurement completion.
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8.5.2 Bitdefinition of ERROR event status register

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

disabled =0, enabled = 32768(2'5) [15] ;% 15
disabled =0, enabled = 16384(214) 14 > @ 14
disabled =0, enabled =8192 (213) 13| >(& 13
disabled =0, enabled =4096 (212)[12 >(& 12
disabled = 0, enabled = 2048 (211)[11] >& 11
disabled = 0, enabled = 1024 (219) [10] >(& 10
disabled =0, enabled =512 (29) [9] & 9]
disabled =0, enabled =256 (2% |8 :Cﬁ) 8]
disabled =0, enabled =128 (27) |7] > & 7
disabled =0, enabled =64  (26) |6 & 6]
disabled =0, enabled =32  (25) |5 9 5
disabled =0, enabled =16 (29 [4] 2 4]
disabled=0,enabled=8 (23 [3] g 3]
disabled=0,enabled=4 (22 |2 |—> 2
disabled =0,enabled=2 (21 [1}>- 1]
disabled =0, enabled=1  (20) [0} [0]
Error Event Status Enable Error Event Status Register
Register
YYYYYYYYVYYVYVY
Logical OR
l ead by ESR3?

ESB summary message bit
(To bit 3 of the status register)
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Bit Event name Description
15 (Not used) (Not used)
14 (Not used) (Not used )
13 (Not used) (Not used)
12 (Not used) (Not used )
1 (Not used) (Not used )
10 (Not used) (Not used)
9 (Not used) (Not used)
8 (Not used) (Not used)
7 (Not used) (Not used)
6 (Not used) (Not used )
5 (Not used) (Not used )
4 (Not used) (Not used )
3 (Not used) (Not used)
2 (Not used) (Not used )
1 FD malfunction occurred FD abnormal status has occurred.
0 Printer malfunction Printer abnormal status has occurred.
occurred
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8.5.3 Reading, writing to and clearing the extended event status register

Reading

The register is destructively read by the a query, i.e. it is cleared after being read. The
END and ERROR event status registers are read by the ESR2? and ESR3? queries.
The read value, <NR1>, is obtained by binary weighting the event bit and converting
it to decimal.

Writing

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

Clearing

The register is cleared in the following cases.

DA %CLS command is received-

(@The power is turned on when the power-on-status-clear flag is true.
® An event is read for a query command

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

Reading

The register is non-destructively read by a query, i.e. it is not cleared after being read.
The END and ERROR event status enable registers are read by the ESE2? and ESE3?
queries. The read value, returned by <NR1>, is obtained by binary weighting the
event bit and converting it to decimal.

Writing

The END and ERROR event status enable registers are written to by the ESE2 and
ESE3 program commands. As bits 0 to 7 of the registers are respectively binary
weighted to 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096, 8192, 16384, and 32768
data to be written is sent by <DECIMAL NUMERIC PROGRAM DATA >, the digit
total weighted value of the bits selected from among them.

Clearing

The register is cleared in the following cases.

@ ESE2 and ESE3 program commands with a data values of 0 are received by the
END and ERROR event status enable registers.

@ The power is turned on when the power-on-status-clear flag is true.

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

D Changes of the status of the IEEE 488.1 device clear function

®@ A %RST common command is received

® A %CLS common command is received
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8.6 Queue Model

The status-data-structure queue model is shown at the right of the diagram below. A queue is data
structure including data lists arranged in sequence which provides a means of reporting sequential
status and other information. The existence of such information in the queue is indicated by summary
messages. The queue contents are read by the handshake when a device is in TACS (Talker Active
State).

1mary bit

/‘

L

Queue Output queue

Status byte register

MAV (Message Available) summary
bit indicates that the output queue is
not empty.

The output queue, which is mandatory, is the queue that outputs the MAV summary message to bit 4 of
the status byte. A queue (which can output the MAV summary message to any of bits 0 to 3 or 7 of the
status byte register) is an option and is simply called a “queue”.

As the summary messages from the register model can also be connected to bits 0 to 3 or 7 of the status
byte register, the types of summary messages vary with the device.

Though Anritsu assigns bit 7 of the status byte register for the use of summary message bits from
“queues”, it is not used when the output queue is sufficient.

The output queue is compared with an ordinary queue on the next page.
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Comparison of Output and Ordinary Queues

Item

Output queue

Ordinary Queue

Data input/ output
operation

FIFO (First-In First-Out)

Need not always be FIFO

Read

Can only be read through the protocol
defined in SECTION 6. The type of
response message unit read is
determined by the query.

Read by device-dependent query
commands. The response messages
read must be of the same type.

Writing

<PROGRAM MESSAGE > elements
cannot be written directly to the
output queue. They can only be sent to
or from the system interface by the
protocol specified by IEEE 488.2
message exchange.

<PROGRAM MESSAGE > elements
cannot be written directly to a queue.
They indicate encoded device
information.

Summary message

Is true (1) when the output queue is
not empty and false (0) when the
output queue is empty. The MAV
summary message is used to
synchronize the exchange of
information between a device and the
controller.

Is true (1) when the queue is not empty
and false (0) when the queue is empty.

Clearing

The output queue is cleared in the
following cases:
@ Allitems in it have been read

@ A DCL bus command is received to
initialize message exchange

® PON is true at power on

A queue is cleared in the following
cases:
@ Allitems in it have been read

@ A *¥CLS command is received

® Other device-dependent methods
are used
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8.7 Techniques for Synchronizing Devices with the Controller

There are 2 ways of synchronizing devices with the controller.

@ Enforcing the sequential execution: (Using the *kWAI? command)

@ Wait for a response from the device's output queue: (Using the % OPC? query)

® Wait for a service request: (Using the 3k OPC command / }kOPC? query)

8.7.1 Enforcing the sequential execution

There are two types of commands specific to devices: sequential commands and overlap commands.

® Sequential command

This is a command or query that is sent by the controller and does not allow the next command to be
executed while the device is executing something.

® Overlap command

This is a command or query that is sent by the controller and allows the next command to be executed
even while the device is executing something.

Enforcing the sequential execution is a synchronizing technique used to enforce a command that
natively acts as an overlap command to be executed sequentially and not to perform the next process
until one process has been completed. In this technique, the ’kWAI command is used.
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8.7.2 Wait for a response from the output queue

Executing the ®%OPC? query sets a 1 in the output queue to generate a MAV summary message when a

device has completed all of its pending operations.

In this technique, a device is synchronized with the controller by reading the 1 set in the output queue

as described above or the MAV summary message bit.

As the MAV summary message bit is used in the “wait for a service request” technique, it will be
explained in the next paragraph. The following explains synchronization by reading the output queue.

MSS 6 RQS

MAV (Me e Available) summar
bit indicates that the output queue is
not empty.

Status byte register

<Reading output-queue>

@ Send overlap command.

4

@ Send % OPC?

4

<) Read output queue.

4

To the next operation

8-24

Output

queue

-The next %k OPC? is used to confirm
the completion of the final com-
mand. For this reason, it is normal to
send *kOPC? after executing an

* Joverlap command. However, even

for sequential commands, if it is
necessary to confirm the end of
execution of the final command
from the execution sequence or
execution route, this is done by the
Lk OPC? command.

[ The 1 which isread is
ignored, and it goes on to

the next operation
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8.7.3 Wait for a service request

In this technique, the controller is momentarily interrupted by an SRQ signal from a device to process a
status message from the device.

In a normal interrupt, the device would make a request to the controller at any time regardless of what
the controller is doing. However, in using it as a technique for synchronizing the device with the
controller, the controller sends an % OPC command or an %k OPC? query to the device to check whether
the device's operation has been completed or not. While waiting for the SRQ signal from the operation
complete event, the controller carries on with some other useful task, and when it detects the operation
complete event, the controller processes the designated task.

Logical OR
I 7 I
A [
MSS 6 RQS
7 >(& 7 |roweron
6 >(¢ & 6 |userrequest (Not used)
5 >( Q) 5 Jcommanderror
4 ;O: 4 |Eexecution error
3 >®< 3 Device-dependent error
2 ;O< 2 |Queryerror
1 - /8?‘ 1 mqtuest for bus control
&y ot used
enabled =20 : : Operation complete
Standard event status enable
register (SESER) Standard event status
7 register (SESR)
Status byte register .-+ Output queue

M <Using the %OPC command >

®Enable the 20 bit of the standard event status enable register. WRITE @103:"*ESE 1"
@Enable the 25 bit of the service request enable register. WRITE @103:"*SRE 32"

Y

@ Make the device execute the specified operation. WRITE @103 :<PROGRAM MESSAGE>

Y

@Execute the 3k OPC command. (Since it is an overlap command, the

next command is also executed) WRITE @103:"*xO0OPC"
®Wait for an SRQ interrupt. (ESB summary message) - -+ Value of the status byte: 2°+2°=96
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B <Using the ¥OPC? query>

DEnable the 2° bit of the service request enable register. WRITE @103:"*%SRE 16"

Y

@ Make the device execute the specified operation. | WRITE @103 :<PROGRAM MESSAGE>

Y

@ send the *OPC? query. (Wait until the operation in @ has been completed) WRITE @103:"*kO0PC?"

V.

@Read the ASCII character 1 in the output queue and discard it.

Y

®Wait for the SRQ interrupt (MAV summary message) -+ -~ Value of the status byte: 2° + 2% =80

Y

To the next operation

Service Request

ittt > Generation 777" 1
E Logical OR -1 ? E
A A A A A | '
— - s
7 & ! 7 | Not used !
t>IMSS 6 RQS [<----- 4
2Ca 1 5 | ese
enabled = 16 (24) T(D( MAV-———
3 (&< ESB(ERROR)

2 r@: ESB(END)

1 i\&): Not used

0 &)< 0 | Notused

Service request enable register Status byte register
-+ -+ -+ Output queue
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SECTION9
DETAILS OF DEVICE MESSAGES

This section explains the details of the device messages in the table.

Formats and usage example in this section are explained in the HP-BASIC of the Hewlett-Packard
HP9000 Series.

9.1

TABLE OF CONTENTS

Table of Device MeSsages . .........o.uuiiiitii i et
9.1.1 Table of Device Messages (in the Alphabetic order)
9.1.2 Device Messages (Panel correspondence)
9.1.3 Detailed Explanation of Device Messages

9-1



9-2

(Blank)



SECTION9 DETAILS OF DEVICE MESSAGES

This section explains each device message by group. Each group is corresponded to the front and rear
panel of MP1764C. Groups are specified according to the setting or request contents.

9.1 Table of Device Messages

Control messages and data request messages that are stipulated in the MP1764C specifications are
explained in the listing order.

Check the details of each command by referring to the page numbers listed in the last column of the
table under “Device message details”.

9.1.1 Table of Device Messages (in the Alphabetic order)

An alphabetic list of each control message and data request message is shown in Table 9-1.



SECTION9 DETAILS OF DEVICE MESSAGES

Table 9-1 Table of Device Messagess (Alphabetic order)

Control message re%it:st Device message details
Function - message

Fesder ] Jomers | FEter | secton | pase
Number of pages ADR | NRlformat | ADR? |PATTERN P9-64
Pattern data preset ALL | NR1 format - PATTERN P9-85
(All pages, all bits)
Alarm monitor (alarm detection) ALM | NR1lformat | ALM? |Others P9-130
Alternate pattern A /B switch ALT | NRlformat | ALT? |PATTERN P9-59
selection
Alarm measurement result - - AMD? |[MEASUREMENT |P9-115
Pattern . bit BIT | NR1format BIT? |PATTERN P9-65

HEX format
BURST measurement mode BST | NRlformat | BST? (Others P9-138
Intermediate data calculation CAL | NR1lformat | CAL? |Others P9-139
Measurement result for clock count - - CC? |MEASUREMENT |P9-110
Bit window pattern CHM | NRlformat | CHM? |PATTERN P9-67
HEX format

Clock loss state - - CLI? |MEASUREMENT |P9-94
Clock loss processing function CLS | NRlformat | CLS? |[Others P9-135
Clock input phase (delay) CPA | NR1format | CPA? |INPUT P9-28
Clock input polarity CPL | NRI1 format CPL? |INPUT P9-34
Clock input termination voltage CTM | NRiformat | CTM? [INPUT P9-31
Intermediate result display CUR | NRlformat | CUR? [MEASUREMENT |P9-98
Floppy data delete DEL | NR1format - MEMORY P9-44
Measurement data length DLN | NRlformat | DLN? |PATTERN P9-61
Delay status - - DLY? |INPUT P9-32
Measurement result display mode DMS | NR1format | DMS? |MEASUREMENT |P9-97
1-second data print threshold DOT | NRlformat | DOT? |Others P9-147
selection
Display selection DSP | NR1 format DSP? |PATTERN P9-58
Data input threshold voltage DTH | NR2format | DTH? |INPUT P9-26
Data input termination voltage DTM | NR1lformat | DTM? [INPUT P9-30
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Table 9-1 Table of Device Messagess (Alphabetic order: contd.)

Control message re%it:st Device message details
Function : message

Fesier] merc | oo | secion | page
Error analysis data *1 - - EAB? |PATTERN P9-72
Error analysis page *1 EAP | NRlformat | EAP? [PATTERN P9-74
Error analysis trigger *1 EAT | NRlformat | EAT? |PATTERN P9-77
Error count measurement results - - EC? |MEASUREMENT |P9-109
Clears measurement data from EDC - - MEASUREMENT | P9-118
buffer
Stores measurement data in the EDS - - MEASUREMENT | P9-117
buffer
%EFI measurement results - - EFI? |MEASUREMENT |P9-112
EI measurement results - - EI? MEASUREMENT | P9-111
El, %EFI1interval time EIT NR1 format EIT? |Others P9-141
Eye margin measurement display EME | NR1format | EME? [INPUT P9-35
switching
Measurement data output - - END? [MEASUREMENT |P9-119
Error performance data print EPF | NR1 format EPF? |Others P9-144
selection
Error ratio measurement results - - ER? |[MEASUREMENT |P9-108
Error detection status - - ERS? |[MEASUREMENT | P9-96
Starts Eye margin measurement EST | NR1 format EST? |INPUT P9-36
Error performance data threshold ETH | NRlformat | ETH? [Others P9-137
selection
Error detection mode selection ETY | NRlformat | ETY? [Others P9-140
Eye margin measurement EYT | NR1 format EYT? |INPUT P9-37
(Error ratio selection)
FD error messages - - FDE? |MEMORY P9-50
FD format FDF - - MEMORY P9-51
File No. / direct mode switching FIL | NR1format FIL? |MEMORY P9-42
Frame length FLN | NRlformat | FLN? [PATTERN P9-60
Memory FD mode - - FMD? |MEMORY P9-39

Others

Data print format FMT | NRlformat | FMT? |Others P9-142
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Table 9-1 Table of Device Messagess (Alphabetic order: contd.)

Data
Control message request Device message details
Function message
Header Numeric Header .

part data part part Section Page
Clock frequency measurement - - FRQ? [(MEASUREMENT |P9-113
result
File contents retrieving - - FSH? [MEMORY P9-40
GPIB 2 address GPA | NR1 format GPA? |Others P9-133
Bit window preset HAL | NR1format - PATTERN P9-89
(All pages, all bits)
Bit window preset (1 page, all bits) HPS | NRI1 format - PATTERN P9-90
Clears measurement intermediate IMC - - MEASUREMENT | P9-123
data from buffer
Intermediate measurement data - - IMD? [MEASUREMENT |P9-124
output
Stores intermediate measurement IMS - - MEASUREMENT | P9-122
data in buffer
Intermediate measurement data IT™ NR1 format ITM? |Others P9-145
print
Measurement interval time ITV NR1 format ITV? |Others P9-149
Pattern logic LGC | NR1format LGC? |PATTERN P9-53
Floppy disk access status - - MAC? |MEMORY P9-49
Block window preset MAL | NR1format - PATTERN P9-87
(All pages, all bits)
Memory function switching MEM | NR1format | MEM? |MEMORY P9-47
Block window pattern MGB | NR1format | MGB? |PATTERN P9-70

HEX format

Block window ON / OFF MGE | NR1format | MGE? |PATTERN P9-76
Measurement mode MOD | NR1format | MOD? |MEASUREMENT | P9-99
Alarm monitor (error detection) MON | NR1format | MON? |Others P9-131
Block window preset MPS | NR1 format - PATTERN P9-88
(1 page, all data)
Number of bytes of block window - - MRD? |PATTERN P9-83
data output
PRBS mark ratio MRK | NR1format | MRK? |PATTERN P9-56
Bit window ON / OFF MSE | NR1 format MSE? |PATTERN P9-75
Bit window page MSK | NRlformat | MSK? |[PATTERN P9-69
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Table 9-1 Table of Device Messagess (Alphabetic order: contd.)

Control message re%?:t:st Device message details
Function . message

Fesder ] merc | oo | secion | page
Measurement status - - MSR? |MEASUREMENT | P9-103
Number of bytes of block window MWT | NR1format - PATTERN P9-81
data input
1-second data print OSC | NR1format | OSC? |Others P9-146
1-second data measurement result - - OSD? |MEASUREMENT | P9-114
Number of pages PAG | NRlformat | PAG? [PATTERN P9-64
Eye margin measurement result - - PHM? [INPUT P9-29
(Phase)
PAGE /PATTERN SYNC PPD | NRlformat | PPD? |PATTERN P9-92
POSITION switch
Measurement period PRD | NR1lformat | PRD? [MEASUREMENT |P9-107
Printer function PRN | NRlformat | PRN? |Others P9-128
Manual print PSA - - Others P9-129
PATTERN SYNC POSITION PSP | NRlformat | PSP? [PATTERN P9-91
Pattern data preset (1 page, all bits) PST | NR1format - PATTERN P9-86
Paper saving function PSV | NR1format | PSV? |Others P9-148
Number of steps of ZERO SUBST PTN | NRlformat | PTN? |PATTERN P9-55
and PRBS
Measurement pattern PTS | NR1lformat | PTS? |PATTERN P9-54
Floppy data recall RCL | NR1format - MEMORY P9-43
Number of bytes of pattern data - - RED? |PATTERN P9-80
output
Floppy data resave RSV | NR1format - MEMORY P9-46
Internal timer setting RTM | NR1format | RTM? |MEASUREMENT |P9-106
Floppy data save SAV | NR1 format - MEMORY P9-45
Number of mark ratio AND bit SFT | NRlformat | SFT? |[Others P9-134
shifts
Sync loss state - - SLI? |MEASUREMENT | P9-95
Sync loss processing SLS | NR1 format SLS? |Others P9-136
Sync output selection SOP | NR1 format SOP? |Others P9-132
Automatic phase threshold search SRH | NR1format SRH? |INPUT P9-33
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Table 9-1 Table of Device Messagess (Alphabetic order: contd.)

Control message re?qaut:st Device message details
Function _ message

esier] gumerc | Tea | secion | vage
Measurement start and restart STA - - MEASUREMENT | P9-100
Measurement stop STO - - MEASUREMENT | P9-101
Automatic synchronous threshold SYE | NRI1 format SYE? |MEASUREMENT |P9-104
Synchronous method SYM | NRlformat | SYM? |PATTERN P9-57
Automatic synchroniztion SYN | NRlformat | SYN? |MEASUREMENT |P9-103
Eye margin measurement result - - THM? [INPUT P9-27
(threshold)
Threshold EI, EFI data print THR | NR1lformat | THR? |Others P9-143
Real time / Measurement-time TIM | NR1format TIM? |MEASUREMENT | P9-105
display switching
Termination code selection TRM | NR1lformat | TRM? |[Others P9-150
Number of pattern data input bytes WRT | NR1format - PATTERN P9-78
ZERO SUBST length ZLN | NRlformat | ZLN? |PATTERN P9-63

*1) Option 01: A command which is effective only when an error analysis function is provided.
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9.1.2 Device Messages (Panel correspondence)

Figures 9-1 (1) to (7) and Table 9-2 (1) to (7) show the correspondence of control messages and data
arequest messages to the panel keys.
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® [NPUT section

No.1
DTHAX
DTH?

No.5
DTMAX
DTM?

No.2 No.3 No.4
THM? CPAAX PHM?
CPA?
AN \ TNPUT 7 No.7
—S— DA TA " cLock A — DLY?
THRESHOLD 7 MARGIN OCLAY TIML 7/ MARGIN
I Y o T N S N oy Y o B
O PO o o O A YOO
~ 1CRM = ~ TCRM = QusY
GND GND
== O Je—0 No.6
w2V -2v CTMAX
[}
50 () &0

~500ps 1o 500ps

=3V to 1875V GUARD
7Y

No.8
SRHAX
SRH?

No.10
EMEAX
EME?

9-10

FAUTO SLARCHA
MARK RATIO 1/8 1o 7/8)

- TYE MARGIN % No.9
oN START l': ERROR gl\t I60 (1(7)'") 0—9-: CPLAX
- (i e Y e i e N e e CPL?
;
No.11 No.12
ESTAX EYTAX
EST? EYT?
Fig. 9-1-(1) INPUT Section
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Table 9-2-(1) Table of Device Messages (INPUT section)

Data Device
Control message request messa?e

Function message details

Header Numeric Header Item Page
part data part part No. g
¢ INPUT section
Data input threshold voltage DTH | NR2format | DTH? 1 P9-26
Eye margin measurement result (threshold) - - THM? 2 P9-27
Clock input phase (delay) CPA | NR1 format CPA? 3 P9-28
Eye margin measurement result (phase) - - PHM? 4 P9-29
Data input termination voltage DTM | NR1lformat | DTM? 5 P9-30
Clock input termination voltage CTM | NR1format | CTM? 6 P9-31
Delay status - - DLY? 1 P9-32
Automatic phase threshold search SRH | NR1 format SRH? 8 P9-33
Clock input polarity CPL | NR1format CPL? 9 P9-34
Eye margin measurement display switching | EME | NR1format | EME? 10 P9-35
Eye margin measurement start EST | NR1 format EST? 11 P9-36
Eye margin measurment EYT | NR1format EYT? 12 P9-37
(error ratio selection)
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® MEMORY Section

No.14 No.15 No.16
FSH?AX FILAX RCLAX
FIL?
No.17
DELAX

MEMORY, P
=M T

X DIR RICALL  SAVE ~ MODE =

®{ILE NO.DLLLTE RESAVE SHIFT PATT OTHERS
[ - O o o ocoo

YD oooo or—

No.21
MAC?
- FD mode : No.13 FMD?
+ FD error message : No.22 FDE?
- FD format : No.23 FDF

Fig. 9-1-(2) MEMORY Section
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Table 9-2-(2) Table of Device Messagess (MEMORY section)

Data Device
Control message request message

Function message details

Header | Numeric Header | Item Page
part data part part No.
® MEMORY section

Memory FD mode - - FMD? 13 P9-39
File contents search - - FSH? 14 P9-40
File No. / directory mode switching FIL | NR1format FIL? 15 P9-42
Floppy data recall RCL | NR1 format - 16 P9-43
Floppy datas delete DEL | NR1format - 17 P9-44
Floppy data save SAV | NR1format - 18 P9-45
Floppy data resave RSV | NR1 format - 19 P9-46
Memory function switching MEM | NR1format | MEM? 20 P9-47
Floppy access condition - - MAC? 21 P9-49
FD error message - - FDE? 22 P9-50
FD format FDF - - 23 P9-51
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® PATTERN Section

No.24 No.25 No.26 No.27 No.29
LGCAX PTSAX PTNAX MRKAX DSPAX
LGC? PTS? PTN? MRK? DSP?

AW 3 PATTERN

No.28 A LOGIC g PATTERN®==  grmm—e PRBS / JERO SUBST mammem = PRES NARK RATIQ = No.30 A
SYMAX [TH AINDAIA 2SPRBS 7 9 (1 15 20 23 31 O/, '/. '/‘ % ALTAX
SYM? i S i N o J i Y e c:c:c:cat:::ca:ng q; ALT?

NEG | -1 /s 3/4 3
c3 -~ I c cacdcs

No.31 —J No.33
. -— .
FLNAX NoRMAL TerMe e AT BT o trwoR e ZLNAX
FLN? o o WO WNOOW AATHS [ [:, ® ZLN?

\ OO0 EEEE OO
g [RAME LENGTH ==y prmememeemmem DATA LINGTH / ZERO SUBST {[NGTH—'———"\

No.34 CIDATA LENGTH No.32
ADRAX [ 76RO SUBST LENGTH DLNAX
I e ryar

No.34 M
PAGAX
PAG? ™~ —— DISPLAY (A) No.41

GEEEEEaaa] T P | /M

0. — (v] MSE?
MSKAX N p BIT
P I W W B Ve R s e B

No.40 [EJ No.42
EAPAX \ R OCK WINOOW MGEAX
EAP? MGE?

PRESET — # IAROR ANAL Y3154
r— R r—-PAG(--\ TRIGGER PN TRACRNG \
GUARO 0 LOADING
700 0.0 o ) 5 & | s
PPDAX
PPD?
N\ No.35 '\ No.46 \ No.48 "\ No.49 No.43
BITAX MWTAX ALLAX PSTAX EATAX
BIT?
\No.36 N\ No.47 \No.50 N\ No.51
CHMAX MRD?AX MALAX MPSAX
CHM?
\No.38 \No.39 \No.52 \No.53
MGBAX EAB? HALAX HPSAX
MGB?
"\ No.44
WRTAX
\No.45
RED?AX
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Table 9-2-(3) Table of Device Messagess (PATTERN section)

Data Device
Control message request messaclge

Function message details

Header Numeric Header Item Page
part data part part No. 9
® PATTERN section

Pattern logic LGC | NR1format LGC? 24 P9-53
Measurement pattern PTS | NRI1 format PTS? 25 P9-54

Number of steps of ZERO SUBST and PRBS | PTN | NR1format | PTN? 26 P9-55

PRBS mark ratio MRK | NR1format | MRK? 27 | P9-56
Synchronous method SYM | NR1lformat | SYM? 28 P9-57
Display selection DSP | NR1 format DSP? 29 P9-58
Alternate pattern A /B switching ALT | NR1 format ALT? 30 P9-59
Frame length FLN | NR1lformat | FLN? 31 P9-60
Measurement data length DLN | NR1 format DLN? 32 P9-61
ZERO SUBST length ZLN | NR1format | ZLN? 33 |P9-63
Number of pages PAG | NRlformat | PAG? 34 P9-64
ADR | HEX format | ADR?
Pattern bit BIT | NR1format BIT? 35 P9-65
HEX format
Bit window pattern CHM | NR1format | CHM? 36 P9-67
HEX format
Bit window page MSK | NR1format | MSK? 37 P9-69
Block window pattern MGB | NR1format | MGB? 38 P9-70
HEX format
Error analysis data *1 - - EAB? 39 P9-72
Error analysis page *1 EAP | NRlformat | EAP? 40 P9-74
Bit window ON / OFF MSE | NR1format | MSE? 41 P9-75
Block window ON / OFF MGE | NR1lformat | MGE? 42 | P9-76
Error analysis trigger *1 EAT | NR1 format EAT? 43 P9-77
Number of pattern data input bytes WRT | NR1 format - 44 P9-78
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Table 9-2-(3) Table of Device Messagess (PATTERN section: contd.)

Data Device
Control message request message
Function message details
Header Numeric Header Item Page
part data part part No. g
® PATTERN section (contd.)
Number of pattern data ocutput bytes - - RED? 45 P9-80
Number of bytes of block window data input | MWT | NR1 format - 46 P9-81
Number of bytes of block window data - - MRD? 47 P9-83
output
Pattern data preset (all pages, all bits) ALL | NR1 format - 48 P9-85
Pattern data preset (1 page, all bits) PST | NR1format - 49 P9-86
Block window preset (all pages, all bits) MAL | NR1 format - 50 P9-87
Block window preset (1 page, all bits) MPS | NR1 format - 51 P9-88
Bit window preset (all pages, all bits) HAL | NR1format - 52 P9-89
Bit window preset (1 page, all bits) HPS | NR1 format - 53 P9-90
Pattern sync trigger position PSP | NR1format PSP? 54 P9-91
Page / pattern sync trigger position display PPD | NR1format PPB? 55 P9-92
switch

*1) Option 01: A command which is effective only when an error analysis function is provided.
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® MEASUREMENT Section

No.73 No.74 No.75
No.56 EI? EFI? FRQ? No.61
CLI? MODAX
\ / MOD?
No.57 NEASUREMEN T No.60
sLi? CURAX
curreNT mistond . | o | e . CUR?
=1 | I o O L N e I B O A
No.58 Ear==1 | U I A U O O B Y
: SYNC L0SS 3 |
ERS? N\ a1 | [ // No.62
% ‘.’.4 STA
F.— ISPLAY ——gr ’ MOOC \ *—
CLRROR CRAOR CRIIOR  (RROA TR({ CLOCK CInereat CURRENT
No 71 RATIO COUNT INTCRVAL INTERVAL  TRCOUINCY Ds"‘ck( DATA
tor =] =]l=] =] =] 8ul =]
e DIUETITE e s
72
No.70 (=] )
ER? *—
REAL TIME 7 MEAS TiMC \
DAY YCAR /1IOUR MONTIE 7 MINUTC DAY/ SCCOND No.64
[ 1 i 1 MSR?

No.59 =1 =11 1 =
DMSAX
oms?

No.65 mswuv?uoonrv—-——. No.67 »
SYNAX [ || mngre s sy —— TIv?
SYN? 727 | 7 7 27

2\ (=)= =

No.66
SYEAX
SYE? /

No.68 No.69
RTMAX PRDAX
RTM? PRD?
- One-second data output :No.76 OSD?AX
- Alarm measurement results :No.77 AMD?AX
- Result data buffer clear :No.79 EDC
buffer store :No.78 EDS
output :No.80 END?AX
+ Intermediate data buffer clear : No.82 IMC
buffer store : No.81 [IMS
output :No.83 IMD?AX

Fig. 9-1-(4) MEASUREMENT Section
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Table 9-2-(4) Table of Device Messagess (MEASUREMENT section)

Data Device
Control message request message
Function message details
Header | Numeric Header | Item Page
part data part part No.
o MEASUREMENT section

Clock off status - - CLI? 56 | P9-94
Synchronous off status - - SLI? 57 P9-95
Error detection status - - ERS? 58 | P9-96
Measurement result display mode DMS | NR1lformat | DMS? 59 P9-97
Intermediate result display function CUR | NR1format | CUR? 60 P9-98
Measurement mode MOD | NR1format | MOD? 61 P9-99
Measurement start and restart STA - - 62 |[P9-100
Measurement stop STO - - 63 P9-101
Measurement condition - - MSR? 64 |P9-102
Automatic synchronization SYN | NR1 format SYN? 65 P9-103
Automatic synchronous threshold SYE | NR1format SYE? 66 P9-104
Real time / Measurement time display TIM | NR1format TIM? 67 P9-105
switching
Internal timer setting RTM | NR1lformat | RTM? 68 P9-106
Measurement period setting PRD | NR1lformat | PRD? 69 P9-107
Error rate measurement result - - ER? 70 P9-108
Number of errors measurement result - - EC? 71 P9-109
Measurement result for clock count - - cc? 72 |P9-110
Number of EIs measurement result - - EI? 73 P9-111
%EFI measurement result - - EFI? 74 P9-112
Clock frequency data - - FRQ? 75 P9-113
1-second data measurement result - - OSD? 76 P9-114
Alarm measurement result - - AMD? 7 P9-115
Stores measurement data in buffer EDS - - 78 P9-117
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Table 9-2-(4) Table of Device Messagess (MEASUREMENT section: contd.)

Data Device
Control message request messa?e
Function message details
Header Numeric Header Item Page
part data part part No. 9
& MEASUREMENT section (contd.)

Clears measurement data from buffer EDC - - 79 P9-118
Measurement termination data output - - END? 80 P9-119
Stores intermediate measurement data in IMS - - 81 P9-122
buffer
Clears intermediate measurement data IMC - - 82 P9-123
from buffer
Outputs intermediate data during - - IMD? 83 P9-124
measurement
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® Othersection

(Front panel)
e SYNC QU T PU | ey = PRINTE Re— s AL AIM MONIT T O ey
02 732 cuocx ouRsT ON  MANUAL ALARM gy
Sovnn roon T 50" 9 (o)
O — D [:] LRRORS
) =) | ™
0/-tv So00
No.88 No.84 No.85 No.87 No.86
SOPAX PRNAX PSA MONAX ALMAX
SOP? PRN? MON? ALM?
Fig. 9-1-(5) Other section (Front panel)
(Rear panel)
GPIB 1| SHI|AHI| T6 | L4 |SR1|RL1|PP&
ADDRESS DC1|DTI|C1 | C2|C3|C4|{C?
CONTROL o S432]
4321
anh, O Jie
OFF 0
GPIB 2 SH1|AH1| T6 | L4 |SRe[RLS|PPS
ADDRESS (PRINTER) DCBIDTe| C1 | Cc2|C3 | ce|c28
54321
10 Jie
! Jo
No.89
GPAAX
GPA?

Fig. 9-1-(6) Other section (Rear panel. GPIB)

Notes

There are two setting methods for the GPIB 2 address; one is set via GPIB,
and other is set by setting address SW on the rear panel.

When an address is set via GPIB using the GPA command, the set content is
held while the mainframe is in remote status. (Except when one of the
initialize commands, INI, or *RST, is issued.)

However, if a local state has been made, an address SW status on the rear
panel has priority, so the set contents of the remote status become invalid.
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Table 9-2-(5) Table of Device Messagess (Other section: front panel)

SECTION9 DETAILS OF DEVICE MESSAGES

Data Device
Control message request messa?e
Function message details
Header Numeric Header Item Page
part data part part No. 9
® Other section (front panel)

Printer function PRN | NR1 format PRN? 84 P9-128
Manual print PSA | NR1 format - 85 P9-129
Alarm monitor (alarm detection) ALM | NR1 format ALM? 86 P9-130
Alarm monitor (Error detection) MON | NR1format | MON? 87 P9-131
Sync output selection SOP | NR1format SOP? 88 P9-132

Table 9-2-(6) Table of Device Messagess (Other section: rear panel GPIB)

Data Device
Control message request messa?e
Function message details
Header Numeric Header Item Page
part data part part No. 9
® Other section (rear panel GPIB)
GPIB2 address GPA | NRlformat | GPA? 89 P9-133
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(Rear panel function SW)

No.90
SFTAX
SFT?
No.98 A FUNCTION 1 MEASUREMENT DISPLAY N°-91A
EML X ITEMS Sw SPECIFICATION g:::v X
’ BIT SHIFT NUMBER _ ' ?
FOR MARK RATIO VaRigp| ' | ®18IT 1:3BITS
No.99 CLOCK LOSS EVALUATION| 2 | 9£XCLUDE  1:INCLUDE No.92
THRAX SYNC LOSS EVALUATION| 3 | S8€£XCLUDE _ :INCLUDE SLSAX
THR? ERROR PERF ORMANCE . ) LS?
THRESHOLD 4| ®18-3 1187 o SLs
BURST MODE s | &OFF 1:ON q\
N0100A CURRENT DATA CALCULATION]| 6 QPROGRESSIVE 1:HMMEDIAT N093 A
E';:Z_) X S&TOTAL ERROR E.Tr:" X
? QI:INSERTION ERROR
ERROR 78| |9OMISSION ERROR
11:TOTAL ERROR
No.101 Py No.94
ITMAX INTERVAL TIME g.10] 81:18ms BSTAX
IT™? (E1XEF 1) 19 y8:18ms \ BST?
11:1s
No.102 UNCTION 2 DATA OUTPUT No.95
OSCAX ITEMS sw SPECIFICATION CALAX
0sC? ® SHORT FORM OUTPUT 1 | &:OFF 1:0N CAL?
) THRESHOLD EIEFIDATA | 2 | &OFF 1:0N :
ERROR PERFORMANCE DATA| 3 | QOFF 1:ON
No.103 A @ INTERMEDIATE DATA | 4 | ®&OFF 1:0N N°£_6 A
DOT, X ~—— e ouTPuT 5 | eOFF 1:0N Y) X
DOT? ———-—-\ONE &> 8 ETY?
seconp [w _ OUTPUT 67| S1>18
) 11:>18" -
PSV_,AX T————1—————8PAPER SAVING | 8 | &OFF J:ON E'T_)AX
PSV? CURRENT DATA INTERVAL| 9 | 8100ms 1:200ms EIT?
©1448Kk/ 726k
No.105 /ro FORMATTING TYPE| 18| i1 253K/ 750K
ITVAX
ITV?
No.13
FMD?

Fig.9-1-(7) Other section (rear panel function SW)

NOTE

When the rear function SW value differs from that set in the remote status,
the processing is done as follows:

® The values set in remote mode are maintained while the mainframe is in
the remote status. (When an initialize command INI, or ®RST is issued,
this is initialized.)

However, if the mainframe becomes local state, function SW status on

the rear panel has priority, so the set contents of the remote status

become invalid.
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SECTION9 DETAILS OF DEVICE MESSAGES

Table 9-2-(7) Table of Device Messagess (Other section: rear panel FUNCTION switch)

Data Device
. Control message request messa_?e
Function message details
Header | Numeric Header Item Page
part data part part No.
® Other section
(Rear panel FUNCTION switch)
Number of shifts of the mark ratio AND SFT | NR1format SFT? 90 P9-134
shifts
Clock loss processing CLS | NR1 format CLS? 91 P9-135
Synchronous off processing SLS | NR1 format SLS? 92 P9-136
Error performance data threshold selection ETH | NR1lformat | ETH? 93 P9-137
BURST measurement mode BST | NR1format | BST? 94 | P9-138
Intermediate data calculation CAL | NRlformat | CAL? 95 P9-139
Error detection mode selection ETY | NRlformat | ETY? 96 P9-140
EI, %EF1I interval time EIT | NR1format EIT? 97 | P9-141
Data print format FMT | NR1lformat | FMT? 98 P9-142
Threshold EI, EFI data print THR | NR1lformat | THR? 99 P9-143
Error performance data print EPF | NR1format EPF? 100 |P9-144
Intermediate data print ITM | NR1 format ITM? 101 | P9-145
1-second data print OSC | NR1format | OSC? 102 |P9-146
1-second data print threshold DOT | NR1format | DOT? 103 | P9-147
Paper saving function PSV | NR1format PSV? 104 |P9-148
Measurement interval time ITV | NR1 format ITV? 105 |P9-149
Memory FD mode - - FMD? 13 P9-39
Termination code selection TRM | NRlformat | TRM? 106 |P9-150
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SECTION9 DETAILS OF DEVICE MESSAGES

9.1.3 Detailed Explanation of Device Messages
MP1764C control messages and data request messages are explained in this section.
The explanation below is already described in HP-BASIC of the Hewlett-Pacckard HP9000 Series.
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SECTION9 DETAILS OF DEVICE MESSAGES

® |INPUT section

Each control message in the INPUT section is explained in the following pages. The triangle marks
(A) indicates a spece.
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SECTION9 DETAILS OF DEVICE MESSAGES

1) DTH Data input threshold voltage (Data THreshold)

B Function Setting of data input threshold voltages.
Set resolution is 0.001 V.

Header Program Query Response (Number of characters)
DTH |DTHAm DTH? DTHAmM (FIX 6)
B Valueofm The range of the data input threshold voltages is set 1.875 to —3.000 V.

Range of numeric values: Max. 1.875

Min. —3.000

Step 0.001

B Command type Sequential command
B Usagerestrictions  The command is invalid in the following conditions.

Program: During automatic phase threshold search (AUTO SEARCH)
isON
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

B Usage example Program: When setting the data input threshold voltage to —3.000 V:
OUTPUTA7@@;"DTHA-3"

Query:  When the data input threshold voltage is 1.000 V:
OUTPUTA7@0@;"DTH?"
ENTERA700:B$
PRINTABS

)
DTHA1.0@@ (CR/LF) is output.

When the data input threshold voltage is —3.000 V:
OUTPUTAT7@@;"DTH?"

ENTERA700;B$

PRINTABS

)
DTHA-3.0@@ (CR/LF) is output.
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2) THM?

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Eye margin measurement result (threshold)
(THreshold Margin?)

A threshold margin measurement result is output from the Eye-margin
measurement results data.
Measured resolution is 0.001 Vp-p.

Header Program Query Response (Number of characters)
THM | None THM? THMAmM (FIX 6)
B Valueofm The value of the Eye margin from 0.000 Vp-p to 4.875 Vp-p is output.

B Command type
B Usage restrictions

B Usage example

B Note

Range of numeric values: Max. 4.875
Min. 0.000
Resolution  0.001

Here, if there is no Eye margin result, the following data is output.
—9.999

Sequential command
The command is invalid in the following conditions.
Query: None

Query: When the Eye margin measurement result is 1.875 Vp-p:
OUTPUTAT700;"THM?"
ENTERA700;B$
PRINTABS

)
THMA A1.875 (CR/LF) is output.

If there is no Eye margin measurement result:
OUTPUTAT7@@;"THM?"

ENTERA700;B$

PRINTABS

J
THMA-9.999 (CR/LF) is output.

The Eye margin measurement result becomes the object for non-battery
back up. Therefore, care must be taken because the measurement data
is erased at power OFF.
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3) CPA

B Function

Clock input phase (delay) (Clock Phase Adjust)

Clock phase to be input is specified.
The setting resolution is 1 ps.

Header Program Query Response (Number of characters)
CPA |CPAAM CPA? CPAAM (FIX 4)
B Valueofm The range of clock input phase voltages from — 500 ps to 500 ps is set.

B Command type

B Usage restrictions

B Usage example
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Range of numeric values: Max. 500
Min. —500
Step 1
Sequential command

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

Query:

Program:

Query:

When a floppy disk is being accessed

None

When the clock input phase is set to 0 ps:
OUTPUTA700;"CPAAD"

When the clock input phase is 0 ps:
OUTPUTA7@@;"CPA?"
ENTERA700;B$

PRINTABS

)
CPAAAAAB(CR/LF)is output.

When the the clock input phase is —20 ps:

OUTPUTAT7@@;"CPA?"
ENTERA700;B$
PRINTABS

)
CPAA A-20 (CR/LF) is output.




4) PHM?

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Eye margin measurement result (phase) (PHase Margin?)

Phase margin measurement result is output from Eye margin
measurement data.
The measured resolution is 1 psp-p.

Header Program Query Response (Number of characters)
PHM | None PHM? PHMAmM (FIX 6)
B Valueofm The value of the Eye margin measurement result from 0 to 1000 psp-pis

B Command type
B Usage restrictions

B Usage example

B Note

output.

Range of numeric values: Max. 1000
Min. 0
Resolution 1

Here, if there is no Eye margin result, the following data is output.
—9999

Sequential command
The command is invalid in the following condition:
Query: None

Query:  When the Eye margin measurement result is 100 psp-p:
OUTPUTA7@@; "PHM?"
ENTERA700;B$
PRINTABS
2
PHMA A A10@ (CR/LF) is output.

If there is no Eye margin measurement result:
OUTPUTA7@@; "PHM?"

ENTERA700;B$

PRINTAB$

1)
PHMA -9999 (CR/LF) is output.

The Eye margin measurement result becomes the object for non-battery
back up. Therefore, care must be taken because the measurement data
is erased at power OFF.
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5) DTM

B Function

Data input termination voltage (Data TerMination)

Data input termination voltage is specified.

Header Program Query Response (Number of characters)
DTM [DTMAmMm DTM? DTMAmM (FIX 1)
B Valueofm @: GND
1: —-2v
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When data input termination voltage is set to GND:

OUTPUTA70@; "DTMA D"

Query:  When data input termination voltage is set to —2 V:
OUTPUTA70@;"DTM?"
ENTERA700;B$
PRINTABS

)
DTMA1 (CR/LF) is output.

CAUTION

If the data input termination voltage is set to GND / —2 V, differ from the data signal
conditions input, the mainframe and any equipment under test will be damaged.
Care must be taken to set it correctly.
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6) CTM Clock input termination voltage
(Clock TerMination)
B Function Clock input termination voltage is set.
Header Program Query Response (Number of characters)
CTM [CTMAmM CTm? CTMAmM (FIX 1)
M Valueofm @ : GND
1: —2v
B Command type Sequential command

B Us

B Us

age restrictions

age example

The command is invalid in the following conditions:

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When clock input termination voltage is set to GND

OUTPUTA700;"CTMAG"

When the set value of clock input termination voltage is —2
\'

OUTPUTAT70@;"CTM?2"
ENTERA700;B$
PRINTABS

)
CTMA1 (CR/LF) s output.

CAUTION

If the data input termination voltage is set to GND/ —2 V, differ from the data signal
conditions input, the mainframe and any epuipment under test will be damaged.
Care must be taken to set itcorrectly.
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7) DLY? Delay status (DeLaY?)
M Function Operation status of the servo motor used to set clock input phases is
output.
Header Program Query Response (Number of characters)
DLY |None DLY? DLYAmMm (FIX 1)
B Valueofm @ : READY status
1 : BUSY status
B Command type Sequential command
B Usagerestrictions  The command is invalid in the following condition.
Query: None
n Usage example Query:  When the servo motor used to set the clock input phase is not
operating:
OUTPUTA70@;"DLY?"
ENTERA700:;B$
PRINTABS
2
DLYA® (CR/LF) is output.
B Note READY means the servo motor used to set the clock input phase is not
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operating.

BUSY means the servo motor used to sest the clock input phase is
operating.

Therefore, the mainframe sets the clock input phase in BUSY status.
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8) SRH Automatic phase threshold search function
(auto SeaRcH)
B Function Phases between clock / data input phase and threshold voltages are set
to a suitable status.
Header Program Query Response (Number of characters)
SRH [SRHAmM SRH? SRHAmM (FIX 1)
B Valueofm @ : Automatic phase threshold search OFF

B Command type
B Usage restrictions

B Usage example

B Note

1 : Automatic phase threshold search ON
2 : Failure in automatic phase threshold search

Item 2 above is effective only in response to a query

Sequential command

The command is invalid in the following conditions:

Program:

Query:

Program:

Query:

When the automatic synchronous function is OFF

If the mark ratio of the measurement pattern is not within
1/8t07/8

When clock loss occurs

When a floppy disk is being accessed

During automatic phase threshold search operation

When ON is set during the automatic phase threshold search
failure status

While Eye margin measurement is being executed

None

When setting ON the automatic phase threshold search:
OUTPUT; "SRHA 1"

If an automatic phase threshold search function failed
OUTPUTAT700;"SRH?"

ENTERA700;B$

PRINTABS

V)
SRHA 2 (CR/LF) is output.

@ Automatic phase threshold search judges the following cases as
failures and blinks the AUTO SEARCH key LED on the front

panel.

The status then becomes SRHA 2.

(1) When a clock loss occurs during operation
(2) When synchronous operation cannot be accessed under the
search setting status.

@ Inorder to clear the failure of the automatic phase threshold search,
set to OFF.
The automatic phase threshold search funciton cannot set to ON
again under failed status.
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9) CPL Clock input polarity (Clock PoLarity)
B Function Clock input polarity is set.
Header Program Query Response (Number of characters)
CPL |CPLAmM CPL? CPLAM (FIX 1)
B Valueofm @ : CLOCK
1: CLOCK
B Command type Sequential command

B Usagerestrictionss The command is invalid in the following conditions:

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

B Usage example Program: When clock input polarity is set to CLOCK
OUTPUTA700;"CPLAG"

Query:  When clock input polarity set value is CLOCK
OUTPUTA700;"CPL?"
ENTERA700;B$
PRINTABS

)
CPLA1 (CR/LF)is output.
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10) EME

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Eye margin measurement display switching
(Eye Margin Enable)

Contents of 7seg display for clocks and INPUT section data are
switched.

Header Program Query Response (Number of characters)
EME [EMEAmM EME? EMEAmM (FIX1)
B Valueofm @ : Thedisplay values of the Tseg display denote the set values of data

B Command type
B Usage restrictions

B Usage example

B Note

input threshold voltage and clock input phase.?
1 : Thedisplay values of the 7seg display denote the Eye margin
measurement results.

Sequential command
The command is invalid in the following conditions:

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the display values of the 7 seg-display are setting
values of data input threshold voltage set values or clock
input phase values

OUTPUTA700;"EMEA D"

Query:  When the values in the 7seg display is the Eye margin
measurement result

OUTPUTA70@0;"EME?"
ENTERA700;B$
PRINTAB$

)
EMEA1 (CR/LF)is output.

This setting is for effective Eye margin measurement during panel
operation.

When the Eye margin measurement is controlled through GPIB
command, settings and queries can be made without regard to the eye
margin measurement display.
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11) EST

B Function

Eye margin measurement start (Eye margin STart)

Eye margin start and stop is set.

Header Program Query Response (Number of characters)
EST |ESTAm EST? ESTAmM (FIX 1)
B Valueofm @ : Eye margin measurement stop

B Command type

B Usage restrictions

B Usage example

B Note
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1 : Eye margin measurement start

2 : Eye margin measurement failure

2 is effective only in response to a query.

Sequential command

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

When the automatic synchronous function is OFF

If the mark ratio of the measurement pattern is not within
1/8t07/8

When clock loss occurs

When a floppy disk is being accessed

During automatic phase threshold search operation

When ON is set during Eye margin measurement failure
status

While Eye margin measurement is being executed

None

When setting the Eye margin measurement to OFF

OUTPUT ; "ESTAB"

When the Eye margin measurement has failed:
OUTPUTAT70@;"EST?"

ENTERA700;B$

PRINTABS

)
ESTA2 (CR/LF) is output.

Eye margin measurement function judges the following cases as

failures and blinks the EYE MARGIN START key LED on the front

panel. The status then becomes ESTA 2.

(1) When a clock loss occurs during operation.

(2) When synchronous operation cannot be accessed under the Eye
margin setting status.

The Eye margin cannot start again under failed status.

To clear the Eye margin failure status, specify OFF setting.

Eye margin measurment cannot restart in the failure status.




12) EYT

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Eye margin measurement (error ratio selection)
(EYe margin Threshold)

The Eye margin measurement range can be specified by error ratio.
The Eye margin can be measured within the specified error ratio.

Header Program

Query Response (Number of characters)

EYT |EYTAm

EYT? EYTAmMm (FIX 1)

B Valueofm

B Command type

B Usage restrictions

B Usage example

NOOCO AR WNRERE, S

=1.0E-2
=1.0E-3
=1.0E-4
=1.0E-5
=1.0E-6
=1.0E-7
=1.0E-8
=1.0E-9

Sequential command

The command is invalid in the following conditions:

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When the eye margin measurement error ratio is = 1.0E-5:

OUTPUT; "EYTA3"

When the eye margin measurement error ratio is = 1.0E-7:
OUTPUTA700;"EYT?"

ENTERA700;B$

PRINTABS

)
EYTAB (CR/LF) is output.
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® MEMORY section

Each control message in the MEMORY SECTION is described in the following pages.
(A) indicates a space.
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13) FMD? Memory FD mode (memory Fd MoDe?)
B Function Floppy disk format type is output.
Header Program Query Response (Number of characters)
FMD |None FMD? FMDAmM (FIX 1)
B Valueofm @ : 1440k
1: 720k
2 : 1232k
3: 640k
B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following condition:

Query: None

When the inserted FD is 2DD and is 1440 kB /720 k
formatted:

OUTPUTAAT7G@;"FMD?"

ENTERA70@;B$

PRINTABS

Query:

)
FMDA 1 (CR/LF) is output.

Selecting MS-DOS format is done at the rear FUNCTION2 SW10.

Since this setting is decided at the power on status, it cannot be changed
after that.

® When FUNCTION2 SW10is ‘OFF’

oA % | Sectorlength | Wurberor | Nemberot
formatting [byte / sector] [sector/track] [track / site]

1440 kB 512 18 80

720 kB 512 9 80

® When FUNCTION2 is ‘ON’

oPagh/ 3T | Sacioriengn | Nerberst | Nomberor
formatting [byte/sector] | [sector/track] [track / site]

1232 kB 1024 8 1

640 kB 512 8 80

When this Query is executed without inserting a floppy disk, data item
1440 kB or 1232 kB is output according to the current FDD conditions
(FUNCTION2 SW10).
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14) FSH?

B Function

File contents search (File SearcH?)
Data information saved in a floppy disk is output.

There are three types of objective file names as shown below:
TT**¥ PTN

RR¥ % PTN RR*3*.0TH
Header Program Query Response (Number of characters)
FSH |None FSH? Am1 FSHAM2 ,m3,m4,m5,
m2 (FIXT)
m3 (FIXT)
m4 (FIX 2)
mb (each FIX 2)
B Valueofm ml : Selection of first half of a file number.

B Command type
B Usage restrictions

B Usage example
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0 : Firsthalf (No. 0 to 49)
1 : Lasthalf (No. 50 to 99)
m2 : Unused size
m3 : Usedsize
m4 : Number of files

mb : File number of the first half or last half (Only for the objective

file name)
Sequential command
This command is invalid in the following set condition:

Query: None

Query:  When there are file numbers from 1 to 10 in the floppy disk

(unused size and used size is an example)
OUTPUTAT700;"FSH?AB"
ENTERA700;B$

PRINTABS

!

FSHAAT72294,A118132,10,01,02,03,04,05,

06,07,08,09, 10 (CR/LF) is output.

When the file cannoot be found on the floppy disk
OUTPUTA70@;"FSH? A"

ENTERA700;B$

PRINTABS

!

FSHAAT723968, AAA6144, A0, --(CR/LF)is output.




B Note

SECTION9 DETAILS OF DEVICE MESSAGES

File contents are searched according to the setting status of the memory
mode switching (PATTERN / OTHERS).

(1) When the memory mode swtiching is PATT
TT**.PTN or RR* % PTN file is searched.

(2) When the memory mode switching is OTHERS
RR*%.0TH file is searched.

If a PATT file saved by MP1763B/C and a PATT file saved by MP1764C
are stored in a floppy disk, the file saved by MP1764C is output prior to
the other one.

Searching file contents is output from the nearest directory.

This mainframe does not have an insertion detection function for a
floppy, so previous directory information cannot be updated at floppy
disk exchange.

Therefore, when inserting or changing floppy disks, always update
directory information by selecting the DIR mode.
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15) FIL

Function

File No. and directory mode switching
(FILe no./ directory mode)

Sets swtiching between file No. mode, and directory mode.

Header Program

Query

Response (Number of characters)

FIL [FILAmM

FIL?

FILAM

(FIX1)
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Value ofm

Command type

Usage restrictions

Usage example

Note

@ : File No. mode
1 : DIR mode

Sequential command

The command is invalid in the following set conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

Query: None

Program: When DIR mode is set
OUTPUTA700;"FILA1"

The inserted floppy disk is accessed and the DIR information
is saved in internal memory.

Query:  When File No. mode is selected
OUTPUTAT70@;"FIL?"

ENTERA700;B$

PRINTAB$

FILA®G (CR/LF)isoutput.

If any errors occur during file accessing, the error nformation is

displayed on the MEMORY INDICATOR.

This error indication is cleared by the following settings.

File No. / directory mode switching (No. 15)

Floppy data recall (No. 16)
Floppy data delete (No.17)
Floppy data save (No. 18)
Floppy data recall (No. 19)
Memory mode switching (No. 20)
FD format (No. 23)




16) RCL

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Floppy data recall (ReCalLl)
Sets the contents of a floppy disk for this system.

Header Program Query Response (Number of characters)
RCL |RCLAmM None None
B Valueofm File names are set within the range 0 to 99.

B Command type
B Usage restrictions

M Usage example

B Note

Range of numeric values: Max. 99
Min. 0
Step 1

Sequential command
The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When the contents of file number 9 are specified

OUTPUTA70@;"RCLAO"

If the specified file cannot be found, an error occurs and the error
information is displayed on the MEMORY INDICATOR.
This error indication is cleared by the following settings.

File No. / directory mode switching (No. 15)

Floppy data recall (No.16)
Floppy data delete No. 17
Floppy data save (No. 18)
Floppy data recall (No. 19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, Expansion event status resister ESR3
(ERROR) bit 1 is raised as an FD error occurrence bit.

The following files are read according to the memory mode setting
status.

PATTmode:  RR¥ % .PTN or TT* % .PTN

OTHERS mode: RR%*%.0TH
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17) DEL Floppy data delete (DELete)

B Function A specified file is deleted in a floppy disk.

Header Program Query Response (Number of characters)
DEL |DELAmM None None

B Valueofm File names are set within the range 0 to 99.

B Command type
B Usage restrictions

B Usage example

B Note
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Range of values: Max. 99
Min.
Step 1

Sequential command
The command is invalid in the following set conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When the contents of file number 9 are specified

OUTPUTAT70@;"DELAY"

If there is no specified file, an error occurs and the error information is
displayed on the MEMORY INDICATOR.

This error indication is cleared by the following setting.

@ File No./directory mode switching(No. 15)

Floppy data recall (No. 16)
Floppy data delete (No. 17
Floppy data save (No.18)
Floppy data recall (No. 19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, Expansion event status resister ESR3
(ERROR) bit1 is raised as a FD error occurrence bit.

Files saved using MP1763B/C cannot be deleted by this equipment.

The following files are read according to the memory mode setting
status.

PATT mode: RR¥*.PTN

OTHERS mode: RR¥*¥.0TH




18) SAV

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Floppy data save (SAVe)

Setting contents for this equipment are saved to a floppy disk.

Header Program Query Response (Number of characters)
SAV [SAVAmM None None
B Valueofm File names are set within the range 0 to 99.

B Command type

B Usage restrictions

B Usage example

B Note

Range of numeric values: Max. 99
Min. 0
Step 1

Sequential command
The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When saving the setting contents of this equipment using file
number 9

OUTPUTA70@;"SAVA9"

If the specified file cannot be found, an error occurs and error

information is displayed on the MEMORY INDICATOR.

This error indication is cleared by the following settings.
File No. / directory mode switching(No. 15)

Floppy data recall (No. 16)
Floppy data delete (No.17)
Floppy data save (No. 18)
Floppy data recall (No.19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, expansion event status resister ESR3
(ERROR) bit1 is raised as an FD error occurrence bit.

The following files are saved according to the memory mode setting
status.

PATT mode: RR* % PTN or TT* % .PTN

OTHERS mode: RR%*.0TH
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19) RSV Floppy data resave (ReSaVe)
B Function The contents of a floppy disk are specified into the mainframe.
Header Program Query Response (Number of characters)
RSV |RSVAmM None None
M Valueofm File names are set within the range 0 to 99.
Range of numeric values: Max. 99

Min.

Step 1
B Command type Sequential command

B Usage restrictions  The command is invalid in the following set conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

B Usage example Program: When overwriting the contents of file No. 9
OUTPUTA70@; "RSVA9"

B Note If the specified file cannot be found, an error occurs and error
information is displayed on the MEMORY INDICATOR.
This error indication is cleared in the following setting.
File No. / directory mode switching(No. 15)

Floppy data recall (No. 16)
Floppy data delete (No. 17
Floppy data save (No.18)
Floppy data recall (No.19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, expansion event status resister ESR3
(ERROR) bit1 is raised as an FD error occurrence bit.

The following files are resaved according to the memory mode setting
status.

PATT mode: RR* % PTN or TT**¥.PTN

OTHERS mode: RR*¥%.0TH
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B Function
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Memory function switching (MEMory mode)
PATT /OTHERS switching is specified.

Header Program Query Response (Number of characters)
MEM |MEMAm MEM? MEMAmM (FIX 1)
B Valueofm @ : PATT mode

B Command type
B Usage restrictions

B Usage example

B Note

1 : OTHERS mode
Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When memory mode PATT is specified
OUTPUTA 700 ; "MEMAG"

Query: When memory mode OTHERS is specified
OUTPUTAT70@; "MEM?"
ENTERA700;B$
PRINTABS

2
MEMA 1 (CR/LF) is output.

PATT mode denotes PATTern mode.

In this case, the objective content is the contents of the PATTERN
section.

OTHERS MODE includes contents other than measurement data in
PATTERN mode.

If any errors occur during the file accessing, error information is
displayed on the MEMORY INDICATOR.
This error indication is cleared by the following settings.

File No./ directory mode switching(No. 15)

Floppy data recall (No.16)
Floppy data delete (No. 17)
Floppy data save (No. 18)
Floppy data recall (No. 19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, expansion event status resister ESR3
(ERROR) bit 1 is raised as an FD error occurrence bit.
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The following files are resaved according to the memory mode setting
status.

PATT mode: RR*¥ 3% PTN or TT* % PTN

OTHERS mode: RR3¥%.OTH
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21) MAC? Floppy disk access status (Memory Access Condition?)
B Function Floppy disk access condition is output.
Header Program Query Response (Number of characters)
MAC | None MAC? MACAmM (FIX 1)
B Valueofm @ : Non access condition

B Command type

B Usage restrictions

B Usage example

1 : Access condition

Sequential command

The command is invalid in the following condition.

Query:

Query:

None

When a floppy disk is not accessed
OUTPUTA700; "MAC?"

ENTERAT700;B$

PRINTAB$

MACA® (CR/LF) is output.
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22) FDE?

B Function

FD error message (FD Error message?)

FD error information is output.

Header Program Query Response (Number of characters)
FDE |None FDE? FDEAM (FIX 2)

B Valueofm Error message

/)] EO (Error due to wrong format)

1 E1 (An attempt was made to write to a write-protected file)

2 E2 (Insufficient write area)

3 E3 (The file name specified for reading could not be found)

4 E4 (Saving was attempted with a file name already in use)

5 E5 (Write error)

6 E6 (Read error)

7 E7 (DMA transfer error)

8 E8 (Other error)

9 : E9(Hardware trouble error)

10 : Noerror

B Command type Sequential command

B Usage restrictions

B Usage example

B Note
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The command is invalid in the following condition.

Query: None

Query:  When a hardware trouble error occurs

OUTPUTA70@;"FDE?"

ENTERA700;B$

PRINTAB$
i

FDEA9 (CR/LF) is output.

This error indication is cleared in the following settings.
File No. / directory mode switching(No. 15)

Floppy data recall
Floppy data delete
Floppy data save

Floppy data recall
Memory mode switching
FD format

(No. 16)
(No. 17)
(No. 18)
(No. 19)
(No. 20)
(No. 23)

Also, when an error occurs, expansion event status register ESR3
(ERROR) bit 1 is raised as an FD error occurrence bit.




23) FDF

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

FD format (FD Format)

Floppy disk is formatted.

Select the formatting type with the FUNCTION2 SW10 on the rear
panel.

2HD or 2DD is decided automatically according to the FD inserted.

Header Program Query Response (Number of characters)
FDF |FDF None None

B Valueofm None

B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the directory mode is switched, from File No. /
Directory Mode.

Program: Floppy disk can be formatted.
OUTPUTAT70@;"FDF"

If any errors occur during file accessing, error information is displayed
on the MEMORY INDICATOR.
This error indication is cleared by the following settings.

File No. / directory mode switching(No. 15)

Floppy data recall (No. 16)
Floppy data delete (No. 17)
Floppy data save (No. 18)
Floppy data recall (No.19)
Memory mode switching (No. 20)
FD format (No. 23)

Also, when an error occurs, expansion event status register ESR3
(ERROR) bit 1 is raised as a FD error occurrence bit.
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® PATTERN section

Each control message in the PATTERN section is explained on the following pages.

The triangle marks (A) indicates a space.
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24) LGC

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Pattern logic (L0GiC mode)
Data logic is specified.

The relationship between logical data output and actual data output is
different in the ALTERNATE / DATA / ZERO SUBST and in PRBS.
(Refer to the Function and Operation Instruction Manual)

Header Program Query Response (Number of characters)
LGC |LGCAm LGC? LGCAmM (FIX 1)
B Valueofm @ : Positive
1 : Negative
B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the positive logic is specified
OUTPUTAT700;"LGCAD"

Query: When the negative logic is specified
OUTPUTAT700;"LGC?"
ENTERA700;B$
PRINTAB$

)
LGCA1 (CR/LF)is output.

When a pattern logic is specified in PRBS mode, the pattern mark ratio
is switched corresponding to the logic.

® Positive logic 0/8,1/8,1/4,1/2
® Negative logic 8/8, 7/8, 3/4, 1/2
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25) PTS Measurement pattern (PaTtern Select)
B Function Measurement pattern is specified.
Header Program Query Response (Number of characters)
PTS |PTSAmM PTS? PTSAmM (FIX 1)
M Valueofm @ : ALTERNATE
1: DATA
2 . ZEROSUBST
3 : PRBS

B Command type
B Usage restrictions

B Usage example

B Note
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Sequential command

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When measurement pattern is specified as alternate

OUTPUTAT700@;"PTSAD"

When the measurement pattern is specified as Data
OUTPUTA70@;"PTS?"

ENTERA 700 ;B$

PRINTAB$

i
PTSA1 (CR/LF)is output.

When the measurement pattern is switched, the previous setting status
isreturned.

For example, when the PRBS pattern is specified, the step numbers and
pattern mark ratio of the PRBS pattern is returned.




26) PTN

B Function
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ZERO SUBST / PRBS step numbers
(zero subst / prbs PaTterN mode)

ZERO SUBST / PRBS pattern is specified.

Header Program Query Response (Number of characters)
PTN |[PTNAmM PTN? PTNAmM (FIX 1)
B Valueofm ZERO SUBST PRBS

2: 2 2: 2"-1

3: 2° 3: 2°-1

5. a2 5: 2'-1

6: 2 6: 2%-1

7: 2%-1

8: 2%2-1

9. 2%-1

B Command type
B Usage restrictions

B Usage example

Sequential command

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

When the measurement pattern is Alternate.Data

The following is invalid, and ERR (CR / LF) is output.
When the measurement patterns are Alternate, Data

When the measurement pattern is specified as PRBS 2" — 1
OUTPUTA700;"PTNA2"

When the measurement pattern logic is specified as PRBS
28—1
OUTPUTA700;"PTN?"
ENTERA700;B$
PRINTABS
)
PTNA9 (CR/LF) is output.

When the measurement pattern is specified as DATA
OUTPUTA700;"PTN?"

ENTERA720;B$

PRINTABS

)
ERR (CR/LF) is output.
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27) MRK

B Function

Pattern mark ratio (MaRK ratio mode)

The mark ratio for the PRBS pattern is specified.

Header Program

MRK |MRKAmM

MRK? MRKAmM

B Valueofm

B Command type

B Usage restrictions

B Usage example
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Positive logic Negative logic
@: o0/8 8/8
1: 1/8 7/8
2: 1/4 3/4
3:1/2 1/2

Sequential command

The command is invalid in the following condition.

Program: During automatic phase threshold search operation

Query:

While Eye margin measurement is being executed
When a floppy disk is being accessed

When measurement patterns are Alternate, Data, Zero subst

The following case is invalid and ERR (CR/ LF) is output.
When measurement patterns are Alternate, Data, Zero subst

Program; When the pattern mark ratio is specified as 0/ 8

Query:

OUTPUTAT700; "MRKAB"

When the pattern mark ratio is specifiedas 1/8
OUTPUTA700; "MRK?"

ENTERA700;B$
PRINTAB$

!
MRKA 1 (CR/LF) is output.

When the measurement pattern is specified as DATA
OUTPUTA700; "MRK?"

ENTERA700;B$

PRINTABS

2
ERR (CR/LF) is output.

Query Response (Number of characters)




28) SYM

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Synchronous method (SYnc Mode)

Synchronous method is specified.

Header Program Query Response (Number of characters)
SYM [SYMAmMm SYM? SYMAmMm (FIX 1)
B Valueofm @ : NORMAL
1: FRAME
2 : QUICK
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation

While Eye margin measurement is being executed

When a floppy disk is being accessed

The FRAME is invalid in the following case

When measurement pattern is DATA, and data length is 127
or less

QUICK selection in the ALTERNATE measurement pattern

The following case is invalid, and ERR (CR / LF) is output:
When the measurement patter is PRBS

When NORMAL synchronous mode is specified
OUTPUTAT700;"SYMAB"

When synchronous mode is specified as FRAME
OUTPUTA700;"SYM?"

ENTERA700;B$

PRINTABS

l
SYMA1 (CR/LF) s output.

When measurement pattern is specified as PRBS
OUTPUTA700;"SYM?"

ENTERA700;B$

PRINTABS

|
ERR (CR/LF) is output.
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29) DSP

B Function

Display switching (DiSPlay select)

Pattern part display switching is specified.

Header Program Query Response (Number of characters)
DSP [DSPAmMm DSP? DSPAmM (FIX1)
B Valueofm @ : PATTERN
1 : BITWINDOW
2 : BLOCK WINDOW
3 : ERROR ANALYSIS

B Command type

M Usage restrictions

B Usage example
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Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
The BLOCK WINDOW is invalid in the following cases:
When the measurement pattern is PRBS
When the measurement pattern is DATA, and the bit
length is not multiple of 32
When the synchronous mode is QUICK
The ERROR ANALYSIS is invalid in the following cases:
When no OPTION-01 is mounted
When the measurement patternis ALTERNATE
When the synchronous mode is QUICK
Query: None

Program: When display switching is specified as PATTERN
OUTPUTA70@;"DSPAB"

Query:  When display switching is specified as BIT WINDOW
OUTPUTA700@;"DSP?"
ENTERA700;B$
PRINTABS

1)
DSPA 1 (CR/LF)is output.




30) ALT

B Function
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Alternate pattern A /B display switching
(ALTernate a/b)

The alternate pattern time for A /B display switching is specified.

Header Program Query Response (Number of characters)
ALT |ALTAmM ALT? ALTAmMm (FIX 1)
B Valueofm @ : PatternA
1 : PatternB
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation

While Eye margin measurement is being executed

When a floppy disk is being accessed

When the measurement patterns are DATA, ZERO SUBST,
and PRBS

The following case is invalid and ERR (CR / LF) is output.
When the measurement patterns are DATA, ZERO SUBST
and PRBS

When the alternate display is switched to pattern A
OUTPUTA700;"ALTAQ"

When the alternate display is switched to pattern A
OUTPUTA700;"ALT?"

ENTERA700;B$
PRINTABS

)
ALTA1 (CR/LF)is output.

When the measurement pattern is specified as PRBS

OUTPUTAT70@; "ALT?"
ENTERA700;B$
PRINTAB$

)
ERR (CR/LF) is output.
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31) FLN

FRAME length (Frame LeNgth)

B Function Frame length is specified.

Header Program Query Response (Number of characters)
FLN |FLNAmMm FLN? FLNAmM (FIX 2)

B Valueofm Frame bit length values are specified within the range 4 to 32 bits.

B Command type

B Usage restrictions

B Usage example
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Max.: 32
Min.: 4
Step: 4

Sequential command

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

When measurement pattern is PRBS

When a synchronous mode is NORMAL or QUICK
When a frame bit length is not in steps of 4

In the following cases, the command is invalid and ERR

(CR/LF) is output.
When the measurement pattern is PRBS
When the synchronous mode is NORMAL or QUICK

When the frame bit length is set to 4 bits
OUTPUTA700;"FLNA4"

When the frame bit length is specified as 32 bits
OUTPUTA700;"FLN?"

ENTERA700;B$

PRINTABS

)
FLNA 32 (CR/LF) is output.

When the measurement pattern is specified as PRBS
OUTPUTA70@;"FLN?"

ENTERA700:;B$

PRINTABS

!
ERR (CR/LF) is output.
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32) DLN Measurement data length (Data LeNgth)
Bl Function Measurement data length is specified when the measurement pattern is
ALTERNATE or DATA.
Header Program Query Response (Number of characters)
DLN |DLNAmM DLN? DLNAmM (FIXT)
B Valueofm Data length is specified in the following range.
® Alternate pattern ® Data pattern
Max.: 4194304 Max.: 8388608
Min.: 128 Min.: 2
Step: 128 Step: The following are classified
according to the data length.
Data length
2~ 65536 Dbits/step  1Dbit
65536 ~ 131072bits/step 2 bits
131072 ~ 262144 bits/step 4 bits
262144 ~ 524288 bits/step 8 bits
524288 ~ 1048576 bits/step 16 bits
1048576 ~ 2097152 bits/step 32 bits
2097152 ~ 4194304 bits / step 64 bits

B Command type
B Usage restrictions

Sequential command

4194304 ~ 8388608 bits / step 128 bits

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed
When the measurement patterns are ZERO SUBST or PRBS

Query:

The following case is invalid, and ERR (CR / LF) is output

When a measurement pattern is ZERO SUBST or PRBS
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M Usage example Program: When the data length is specified as 4 bits
OUTPUTA700;"DLNAA4"

Query:  When the data length was specified as 32 bits
OUTPUTA700;"DLN?"
ENTERA700;B$
PRINTABS
)
DLNAAAAAA32 (CR/LF) s output.

When the measurement pattern was specified as PRBS
OUTPUTA700; "DLN?"

ENTERA700;B$

PRINTABS

|2
ERR (CR/LF) is output.

B Note When no data value is specified, the value is optimized in the following
way.

The input value is rounded down to the nearest value.

Example) ® Datalength input ® Data length to be specified
131075 S 131072
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33) ZLN
B Function
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ZERO SUBST length (Zero subst LeNgth)

Zero substitution bit length is specified when the measurement pattern
is ZERO SUBST.

Header Program

Query Response (Number of characters)

ZLN |ZLNAm

ZLN? ZLNAmM (FIX 5)

B Valueofm

B Command type
B Usage restrictions

B Usage example

Zero substitution bit length can be specified within the following range.
Maximum value: The range is decided according to the number of

steps ZERO SUBST.
27 127
2° 511
21 . 2047
2% . 32767

Minimum value: 1
Step: 1

Sequential command
The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the measurement pattern is ALTERNATE, DATA, or
PRBS
When synchronous mode is QUICK

Query:  The following case is invalid and ERR (CR/ LF) is output.
When the measurement pattern is ALTERNATE, DATA, or
PRBS
When synchronous mode is QUICK

Program: When ZERO SUBST length is specified as 1 bit
OUTPUTAT70@;"ZLNAL"

Query:  When ZERO SUBST length has been specified as 127 bits
OUTPUTAT7@@;"ZLN?"
ENTERA700:B$
PRINTAB$

)
LLNAAA127 (CR/LF) is output.

When the measurement pattern was specified as PRBS
OUTPUTAT7@@;"ZLN?"

ENTERA700;B$

PRINTABS

)
ERR (CR/LF) is output.
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34) ADR Number of pages (ADdRess / PAGe)
PAG
B Function Number of pages is specified.

Header Program Query Response (Number of characters)
ADR |ADRAmM ADR? ADRAM (FIX 9)
PAG |PAGAmM PAG? PAGAM (FIX 9)

WM Valueofm Number of pages is specified within the following range.

Maximum value: 1342177278
Minimum value: 1
Step: 1

B Command type Sequential command
B Usagerestrictions  The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

B Usage example Program: When the a page number is specified as 1
OUTPUTA700; "PAGA 1"

Query: When number of pages has been specified as 16000
OUTPUTA700;"PAG?"
ENTERA700;B$
PRINTABS
!
PAGAAAAA16000 (CR/LF) is output.

B Note There are two commands; “ADR” and “PAG”, which have the same
function.
However, the maximum settable page numbers differ according to the
specified values of the measurement pattern and data length.

Also, when a settable maximum page number is specified within the
above maximum value of 1342177278, then, this becomes the maximum
value at that time.

Example) The data length is 32, number of pages displayed is 1, and
maximum page numbers is 2, so if PAGA 3 is input, the
number of pages becomes 2.

The maximum page value is the value in which the data length is
divided by 16, and if there is any remainder, 1 is added to the quotient.
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35) BIT Pattern bit (pattern BIT)
M Function Bit pattern is specified.
Header Program Query Response (Number of characters)
BIT |e NRI1 format BIT? Bit contents of 8 pages max. can be
BITAmM output in the following format until the
¢ HEX format maximum pattern specified pages is
BITA#Hm reached.
PAGA *kkskkksksksksk:
BITA#H%ksksk ,#Hxkkkk, ...,
F#H%k kkk
A\ J
Y
Bit pattern is indicated in HEX notation
together with output head page.
Maximum 8 pages (by FIX 4)
B Valueofm Bit pattern is specified in the following range.

B Command type
B Usage restrictions

® NRI1 format o HEX format
Maximum value: 65535 Maximum value: FFFF
Minimum value: 0 Minimum value: 0
Step: 1 Step: 1

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessedWhen measurement
pattern is ZERO SUBST, or PRBS
When synchronous mode is QUICK

Query: The command is invalid in the following case and ERR
(CR/LF) is output.
When the synchronous mode is QUICK
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B Usage example Program: When three pages of bit pattern are specified from the

Query:

current specified page
OUTPUTA700;"BITA10,20,30"
OUTPUTAT700;"BITA#HFFFF ,#H1000 , #H2000"

The pattern bit of a continuation page can be specified by
separating the data and data space with a comma.

After specifying page numbers once, if a 4 page pattern bit is

to be specified from that specified page

OUTPUT 700;"PAGA10;BITA10,20,30,40"

OUTPUT 700;"PAGA10;BITA#HFFFF,#H1000,
#H2000 , #H3000"

When the display page is 1 and maximum settable pages are
10, the data from page 1 to 8 is read.
OUTPUTAT700;"BIT?"
ENTERA700;B$
PRINTABS
)
PAGAAAAAAANAATL; BITA#HOOOO ,#H000D ,
#H0000 , #0000 , #10000 ,
#HO000 , #0000 , #H0000

(CR/LF) is output.

:  When the synchronous mode is QUICK

OUTPUTAT700;"BIT?"
ENTERA700;B$
PRINTAB$

)
ERR (CR/LF) is output.

B Note Continuation page pattern bits can be specified by separating with
comma (, ) between data and data space of NR1 or HEX part. (8 pages

max.)

By setting bit1 of the bit indicator to LSB, and bit16 to MSB, response is
performed.

For example, if 32768 is specified, the upper bit (bit16) becomes 1.
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B Function

SECTION9 DETAILS OF DEVICE MESSAGES

BIT WINDOW patter bit
(bit window CH Mask pattern)

BIT WINDOW pattern is specified.

Header Program Query Response (Number of characters)
CHM |e NRI format CHM? Bit contents of 8 pages max.can be output
CHMAmM in the following format until the
o HEX format maximum pattern specified pages is
CHMA #Hm reached.
MSKA % ; CHMA #Hk sk k %k , #Hk k k%
A\ v J
Bit pattern is indicated in HEX notation
together with header page.
Maximum 2 pages (by FIX 4)
B Valueofm BIT WINDOW pattern is specified within the following range.

B Command type

B Usage restrictions

B Usage example

® NR1 format ® HEX format
Maximum value: 65535 Maximum value: FFFF
Minimum value: 0 Minimum value: 0
Step: 1 Step: 1
Sequential command

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When bit patters for 2 pages is specified while the current
specified pageis 1
OUTPUTA708; "CHMA 10, 20"
OUTPUTA7@@; "CHMA#HFFFF ,#H1003"

The pattern bit of a continuation page can be specified by
separating the data and data space with a comma.

After specifying page numbers once, if a pattern bit of the
maximum numbers of pages is specified from the specified
pages

OUTPUT 70@;"MSKA1;CHMA 10, 20"

OUTPUT 70@;"MSKA1;CHMA#HFFFF ,#H1000"
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Query: When the display page is specified as 1
Data of page 1 and page 2 are read.
OUTPUTAT70@; "CHM?"
ENTERA700;B$
PRINTABS

)
MSKA1; CHMA#HO000 , #1003 (CR / LF) is output.

B Note Continuation page pattern bits can be specified by separating with

commas (, ) between data and data space of NR1 or HEX. (Maximum 2
pages)
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37) MSK

B Function

SECTIONS9 DETAILS OF DEVICE MESSAGES

BIT WINDOW page (bit window MaSK page)

Page numbers and pattern synchronous position are specified.

Header Program Query Response (Number of characters)
MSK [MSKAmM MSK? MSKAmM (FIX 10)
B Valueofm Page number are specified within the following range.

B Command type
B Usage restrictions

W Usage example

Maximum: 2
Minimum: 1
Step: 1
Sequential command

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When page 1 is specified
OUTPUTA70@@; "MSKA 1"

Query:  When 2 pages have been specified
OUTPUTA70@; "MSK?"

ENTERA700;B$
PRINTAB$

)
MSKA2 (CR/LF) is output.
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38) MGB

B Function

BLOCK WINDOW pattern bit
(block window Mask Gate pattern Bit)

BLOCK WINDOW patter bit is specified.

Header Program

Query Response (Number of characters)

MGB |e NRI1 format
MGBAmM

® HEX format
MGB A #Hm

MGB? Bit contents of 8 pages max. can be

output in the following format until the

maximum pattern specified pages is

reached.

PAGA *kkkskskskkkk;
MGBA#H* %k k%, #Hkkkk, ..,
#Hk kkk

A\ J
Y

Bit pattern is indicated in HEX notation
together with header page.
Maximum 8 pages (FIX 4 each)

B Valueofm

B Command type

M Usage restrictions
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Bit pattern is specified in the following range.

® NRI1 format o HEX format
Maximum: 65535 Maximum: FFFF
Minimum: 0 Minimum: 0
Step: 1 Step: 1

* When 1 to 655356 is specified, measurement range is MASKed in 32-
bit units.

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the measurement pattern is PRBS
When the synchronous format is QUICK
When the data length is not a multiple of 32

Query:  The following cases are invalid and ERR (CR / LF) is output.
When the measurement pattern is PRBS
When the synchronous format is QUICK
When the data length is not a multiple of 32




B Usage example

B Note

SECTION9 DETAILS OF DEVICE MESSAGES

Program: When a bit pattern of 3 pages is specified from the current
specified pages
OUTPUTA700;"MGBA GG ,01,00"
OUTPUTA700; "MGBA#HFFFF ,#H1000 , #H2000"

Continuation page pattern bits can be specified by separating
with commas (, ) between data and data spaces.

After specifying page numbers once, if a pattern bit of 4 pages

is specified from the specified pages

OUTPUT 700;"PAGA10;MGBA10,20,30,40"

OUTPUT 70@;"PAGA10;MGBA#HFFFF,#H1000,
#H2000 , #13000"

Query: When page is specified as 1

Data from page 1 to 8 is read.

OUTPUTA700; "MGB?"

ENTERA700;B$

PRINTABS

!

PAGAAAAANANAL; MGBA#HFFFF,#HFFFF,
#HFFFF ,#HFFFF , #H0000 ,
#HO000 , #H0000 , #H0000 ,
#HO000

(CR/LF) is output.

Continuation page pattern bits can be specified by separating with
commas (, ) between data and data space of NR1 or HEX. (Maximum 8
pages)

The BLOCK WINDOW pattern is specified in units of 32 bits.
Therefore, data of 32 bits such as page 1 and page 2, page 3 and page 4 is
specified with ALL‘Os’ or ALL‘1s".

For example, 1 to 65535 is specified, 32 bits values are specified by ALL
‘1’ and the measurement range is MASKed.

For ALTERNATE pattern, the A or BBLOCK WINDOW pattern must
be specified by using the A/B display switch (No. 30).
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39) EAB?

M Function

Error analysis data (Error Analysis pattern Bit?)

Error analysis data results can be read. (Effective only for Option-01)

Header Program

Query Response (Number of characters)

None | None

EAB? The result of analysis of the specified
page numbers is output in the following
format.
EAPA %%k ; EABA skskskskkskkskk
#B*#********?k*****
Page (FIX 2) Monitor data (page value)
(FIX 9)
Error analysis data (FIX 16)

Oor1l: Noerror
+ : Inserted error

— : Erased error

B Valueofm

B Command type

B Usage restrictions

B Usage example
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Page: Display switching from 1 to 16

Monitor data: Page position from the header of the pattern specified
Error analysis data: Error analysis result

Oor1: Noerror

+ sign: Inserted error (Changed error from 0 to 1)

— sign: Sending error (Changed error from 1 to 0)

Sequential command
The command is invalid in the following conditions.

Query: The following cases is invalid and ERR (CF / LF) is output.
When the synchronous mode is QUICK
When there is no measurement data
When the measurement data is invalid
When the measurement pattern is ATTERNATE

Query:  When the error analysis result is as shown below with
display page 10, and 218th monitor page

bit 1 bit 16
0110110100001001
A——Error bit

OUTPUTA700;"EAB?"
ENTERA700;B$
PRINTABS
\)
EAPA10; EABAAANANANAN2R1S,
#B1001000010110+10 (CR/LF) is output.
A

bit 16 bit 1




B Note

SECTION9 DETAILS OF DEVICE MESSAGES

Error analysis results are fetched in units of 16 bits. Page setting is not
performed automatically. Therefore, when each data page is fetched,
the required error analysis page must be specified if necessary.

(Pages are specified by the EAP command on the next page)

The error analysis data cannot backed up in the built-in memory.

Keep this in mind.
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40) EAP

B Function

Error analysis page (Error Analysis Page)

Error analysis page is switched. (Effective only for option-01)

Header Program Query Response (Number of characters)
EAP [EAPAmM EAP? EAPAmM (FIX 2)
B Valueofm The error analysis result is displayed on the BIT indicator in units of 16

B Command type

B Usage restrictions

B Usage example
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bits.

Range of numeric values: Maximum 16
Minimum 1
Step 1

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When no error analysis OPTION-01 is mounted
When the synchronous mode is QUICK

Query:  The following case is invalid and ERR (CR / LF) is output.
When the synchronous mode is QUICK
The following case becomes invalid.
When no error analysis OPTION-01 is mounted

Program: When error analysis page is specified as 5

OUTPUTAT70@;"EAPAB"

Query:  When error analysis page has been specified as 1
OUTPUTA700;"EAP?"
ENTERA700;B$
PRINTABS

)
EAPA A1 (CR/LF)is output.
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41) MSE BIT WINDOW ON / OFF (bit window ch MaSk Enable)
B Function BIT WINDOW ON / OFF is controlled.
Header Program Query Response (Number of characters)
MSE |MSEAmM MSE? MSEAmMm (FIX 1)
B Valueofm BIT WINDOW ON / OFF is controlled.

B Command type
B Usage restrictions

B Usage example

@ : OFF
1: ON
Sequential command

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the BIT WINDOW is specified as ON
OUTPUTA70@;"MSEA 1"

Query:  When the BIT WINDOW has been specified as OFF
OUTPUTA700; "MSE?"
ENTERA700;B$
PRINTABS

)
MSEA@ (CR/LF) is output.
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42) MGE

B Function

BLOCK WINDOW ON / OFF
(block window Meas. Gate Enable)

BLOCK WINDOW ON / OFF is controlled.

Header Program Query Response (Number of characters)
MGE |MGEAmMm MGE? MGEAmM (FIX 1)
B Valueofm BLOCK WINDOW ON / OFF is controlled.

B Command type
B Usage restrictions

B Usage example
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@ : OFF
1: ON
Sequential command

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation

While Eye margin measurement is being executed

When a floppy disk is being accessed

When measurement pattern is PRBS

When the measurement pattern is ALTERNATE or DATA,
and the data length is not a multiple of 32

When the synchronous mode is QUICK

The following cases is invalid, and ERR (CR / LF) is output.
When the measurement pattern is PRBS
When the measurement pattern is ALTN or DATA, and
the data length is not multiple of 32
When the synchronous mode is QUICK

When the BLOCK WINDOW is specified as ON
OUTPUTA700; "MGEA1"

When the BLOCK WINDOW has been specified as OFF
OUTPUTA70@; "MGE?"

ENTERA700;B$

PRINTABS

)
MGEA@ (CR/LF) is output.
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43) EAT Error analysis trigger (Error Analysis Trigger)
B Function Error analysis trigger is specified. (Effective only when option-01 is
mounted)
Header Program Query Response (Number of characters)
EAT [EATAmM EAT? EATAmM (FIX 1)
B Valueofm Error trigger condition is specified.

B Command type
B Usage restrictions

B Usage example

@ : OFF (Forced termination)
1 : Programingtime
START
Query time
AWAITING (trigger wait status)
2 : Programming time
Invalid
Query time
TRIGGERED (triggered status)

Sequential command

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

When the synchronous mode is QUICK

When OPTION-01 is not mounted

When the measurement pattern is ALTERNATE

The following case is invalid, and ERR (CR / LF) is output.
When the synchronous mode is QUICK

The following case is invalid.
OPTION-01 is not mounted.

When the error analysis trigger is specified as START
OUTPUTA70@;"EATAL"

When the error analysis has been triggered

OUTPUTA70@; "EAT?"
ENTERA700;B$
PRINTAB$

i)
EATA2 (CR/LF)is output.
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44) WRT

B Function

Number of pattern data input bytes

(pattern data WRiTe)
Number of bytes of pattern data to be DMA transferred and start

address of the pattern data.

Header Program Query Response (Number of characters)
WRT [WRTAmM1,m2 None None
B Valueofm ml : Number of pattern transfer bytes
Range of numeric values: Maximum 1048376
Minimum 1
Step 1
m2 : Pattern input head address
Range of numeric values: Maximum 524287
Minimum 0
Step 1

B Command type
B Usage restrictions

B Usage example
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Sequential command

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK

Program: When the measurement pattern is DATA, and data from
pages 1 to 10 is specified

DIMAB(9)
READAB( %)

DATAA1,2,4,8,16,32,64,128,256,512
OUTPUTA70@; "WRTA 20, 3"
OUTPUTA 7@BAUSINGA "W" ; B( %)

Data from page 1 to 10 is specified.




B Note

SECTION9 DETAILS OF DEVICE MESSAGES

This equipment specify necessary byte numbers and input header
address of pattern data to transfer them in the DMA mode, and also
specifies DMA switching and internal RAM area storage.

The relationship between the pattern header address and actual pages
becomes as below:

(Pattern header address +1) = Actual page numbers

When pattern data sending is complete, the DMDA mode is cleared.

For DMA transfer of pattern data, see appendix “Pattern Data DMA
Sending”.

The settable number of the bytes is decided by the data length and
header address. However, when the data over the settable range are
transferred, the data become invalid.
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45) RED? Number of bytes of pattern data output
(pattern data REaD?)
B Function Number of bytes and start address of the DMA transferred pattern data
are specified.
Header Program Query Response (Number of characters)
RED [None RED? Am1,m2 | Data pattern string (bymT1)
B Valueofm M1l : Number of pattern sending bytes

B Command type
B Usage restrictions

B Usage example

B Note
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Range of numeric values: Maximum 1048376
Minimum 1
Step 1

M2 : Pattern output head address
Range of numeric value: Maximum 524287
Minimum 0
Step 1

When the measurement pattern is ALTERNATE, the maximum value
becomes half of the above maximum value.

Sequential command

The command is invalid in the following condition and ERR (CR / LF) is
output.

Query:  When the synchronous mode is QUICK
Measurement patterns is ZERO SUBST or PRBS

Query:  When the measurement pattern is DATA, and data from
page 1 to 10 is specified
DIMAB(9)
OUTPUTAT700;"RED?A20,0"
ENTERA700AUSINGA"W" ;B (*)
PRINTAB(*)

Data from page 1 to 10 is printed.

This equipment specify necessary byte numbers and input header
address of pattern data to transfer them in the DMA mode, and also
specifies DMA switching and internal RAM area storage.

The relationship between the pattern header address and actual pages
becomes as below:
(Pattern header address +1) = Actual page numbers

When pattern data sending is complete, the DMA mode is cleared.
For DMA transfer of pattern data, see appendix “Pattern Data DMA
Sending”.

The number of the bytes to be output is decided by the data length and
header address. However, when a query over the valid number of the
data is performed, only the valid number of the bytes is output.




46) MWT

B Function
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Number of BLOCK WINDOW data input bytes
(block window Meas. gate pattern data WriTe)

Number of bytes to be DMA transferred and the start address of the
BLOCK WINDOW pattern data are specified

Header Program

Query Response (Number of characters)

MWT |MWTAm1,m2

None None

B Valueofm

B Command type
B Usage restrictions

B Usage example

m1 : Number of sending bytes of the BLOCK WINDOW pattern

(32-page data)

Range of numeric values: Maximum 32768
Minimum 1
Step 1

M2 : Input header address of the BLOCK WINDOW PATTERN
Range of numeric values: Maximum 16383
Minimum 0
Step 1

When the measurement pattern is ALTERNATE, the maximum value
becomes half of the above maximum value.

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK

Program: When the measurement pattern is DATA and data from page
1 to 32 is specified
DIMAB(0Q)
READAB(*)
DATAA1
OUTPUTA70@;"MWTA2,8"
OUTPUTA7@BAUSINGA"W" ;B (*)
Data from page 1 to 32 is specified. (Page 17 and 18 are
masked)
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B Note
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This equipment specify necessary byte numbers and input header
address of pattern data to transfer them in the DMA mode, and also
specifies DMA switching and internal RAM area storage.

The relationship between the pattern head address and actual pages
becomes as below:
(Pattern head address X 32 + 1) = Actual page numbers

When pattern data sending is complete, the DMDA mode is cleared.
For DMA transfer of pattern data, see Appendix “Pattern Data DMA
Sending”.

Since the BLOCK WINDOW data is in units of 32 bits, when the DMA
transfer is carried out, 32 bits are handled as 1 bit.

When the setting value of each bit is 0, this bit becomes the object block
for measurement, and when 1, then this is masked.

The significance of the setting values is as follows:

Setting value BLOCK WINDOW setting page
(For head address is 0)

1 17,18

2 19,20

4 21,22

8 23,24

16 25, 26

32 27,28

64 29, 30

128 31,32
256 1,2
512 3,4
1024 5,6
2048 7,8

4096 9,10

8192 11,12

16384 13,14

32768 15,16

If the header address is assumed to be N, the page setting becomes the
above page value + (32 X N).

For ALTERNATE pattern, pattern A or B can be obtained using the
ALTERNATE switching.

The settable number of the bytes is decided by the data length and
header address. However, when the data over the settable range are
transferred, the data become invalid.
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47) MRD? Number of output bytes of BLOCK WINDOW data
(block window Meas. gate pattern data ReaD?)
B Function Number of bytes and start address of the DMA transferred BLOCK
WINDOW pattern data can be specified.
Header Program Query Response (Number of characters)
MRD |None MRD? Am1,m2 | Data pattern string (bym1)
B Valueofm ml : Number of transfer bytes of BLOCK WINDOW pattern

B Command type

B Usage restrictions

B Usage example

Range of numeric values: Maximum 32768
Minimum 1
Step 1

M2 : Head address of the BLOCK WINDOW pattern output
Range of numeric value: Maximum 16383
Minimum 0
Step 1

When the measurement pattern is ALTERNATE, the maximum value
becomes half of the above maximum value.

Sequential command
The command is invalid in the following conditions.

Query:  During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK
When the measurement pattern is PRBS
When the measurement pattern is ALTERNATE or DATA,
and the datalength is not a multiple of 32

Query:  When the measurement pattern is DATA and the data from
page 1 to 32is read
DIMAB(®)
OUTPUTA7@@;"MRD?A2,8"
ENTERA7OOAUSINGA "W"; B(*)
PRINTAB(*)

Data from page 1 to 32 is printed.
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B Note
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This equipment specify necessary byte numbers and input header
address of pattern data to transfer them in the DMA mode, and also
specifies DMA switching and internal RAM area storage.

The relationship between the pattern header address and actual pages
becomes as below:
(Pattern header address X 32 + 1) = Actual page numbers

When pattern data sending is complete, the DMDA mode is cleared.
For DMA transfer of pattern data, see Appendix “Pattern Data DMA
Sending”.

Since the BLOCK WINDOW data is in units of 32 bits, when the DMA
transfer is carried out, 32 bits are handled as 1 bit.

When the setting value of each bit is 0, this bit becomes the object block
for measurement, and when 1, then this is masked.

Significance of the setting values is as follows:

Setting value BLOCK WINDOW setting page
(For head address is 0)

1 17,18

2 19,20

4 21,22

8 23,24

16 25,26

32 27,28

64 29, 30

128 31,32
256 1,2
512 3,4
1024 5,6
2048 7,8

4096 9,10

8192 11,12

16384 13,14

32768 15,16

When the header address is assumed to be N, the page setting becomes
the above page value + (32 X N).

For ALTERNATE pattern, pattern A or B can be obtained using the
ALTERNATE switching.

The number of the bytes to be output are decided by the data length
and header address. However, when a query over the valid number of
the data is performed, only the valid number of the bytes is output.



48) ALL

B Function
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Pattern data preset (All pages, all bits) (preset ALL)
All pages and all bits of the pattern data are set to O or 1.

Header Program Query Response (Number of characters)
ALL |ALLAmM1 None None
B Valueofm mi :

B Command type

M Usage restrictions

B Usage example

B Note

0 : Allpagesclear
1 : Allpageset

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK
When the measurement pattern is ZERO SUBST or PRBS

Program: When the measurement pattern is DATA, and all pages are
cleared

OUTPUTAT70@;"ALLAB"

The data from all pages are cleared.

For ALTERNATE pattern, pattern A or B can be preset according to the
A /B display switching condition (No. 30).

For example, if this command is executed when pattern A is displayed,
then only pattern A is preset.
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49) PST

B Function

Pattern data preset (1 page, all bits) (PreSeT)
All bits of 1 pattern data page are specified to 0 or 1.

Header Program Query Response (Number of characters)
PST |PSTAmM1 None None
B Valueofm ml :
0 : 1pageclear
1 : 1pageset

B Command type

B Usage restrictions

B Usage example

B Note
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Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICKWhen the
measurement pattern is ZERO SUBST or PRBS

Program: When the measurement pattern is DATA and 1 page is
cleared

OUTPUTAT7@0; "PSTAB"

Data from 1 page is cleared.

For ALTERNATE pattern, pattern A or B can be preset according to the
A /B display switching condition (No. 30).

For example, if this command is executed when pattern A is displayed,
then only pattern B is preset.




50) MAL

B Function
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BLOCK WINDOW data preset (All pages, all bits)
(block window Meas. gate pattern preset ALI)

All bits of all pages of the BLOCK WINDOW pattern data are specified
toOor1.

Header Program Query Response (Number of characters)
MAL |MALAmM1 None None
B Valueofm mi :

B Command type

B Usage restrictions

B Usage example

B Note

0 : Allpagesclear
1 : Allpagesset

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK
When the measurement pattern is ALTERNATE or DATA,
and the data length is not a multiple of 32

Program: When the measurement pattern is DATA, and the data of all
pages of the BLOCK WINDOW is cleared

OUTPUTA7@@; "MALAG"
All the page data is cleared.

For ALTERNATE pattern, pattern A or B can be preset according to the
A /B display switching condition (No. 30).

For example, if this command is executed when pattern A is displayed,
then only pattern A is preset.
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51) MPS

B Function

BLOCK WINDOW data preset (1 page, all bits)
(block window Meas. gate pattern PreSet)

All bits of 1 page of the BLOCK WINDOW pattern data are specified to
Oorl.

Header Program Query Response (Number of characters)
MPS [MPSAmM1 None None
B Valueofm ml :
0 : 1lpageclear
1 : 1pageset

B Command type

B Usage restrictions

B Usage example

B Note
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Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When the synchronous mode is QUICK
When measurement pattern is ALTERNATE or DATA, and
the data length is not a multiple of 32

Program: When the measurement pattern is DATA and data of 1 page
of the BLOCK WINDOW is cleared

OUTPUTA700; "MPSAQ"
Data of 1 page is cleared.

For ALTERNATE pattern, pattern A or B can be preset according to the
A /B display switching condition (No. 30).

For example, if this command is executed when pattern A is displayed,
then only pattern A is preset.




52) HAL

B Function
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BIT WINDOW data preset (All pages, all bits)
(bit window cH mask pattern preset ALI)

All bits of all pages of BIT WINDOW pattern data are specified to 0 or 1.

Header Program Query Response (Number of characters)
HAL [HALAmM1 None None
B Valueofm ml :

B Command type

M Usage restrictions

B Usage example

0 : Allpagesclear
1 : Allpagesset

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When the measurement data is DATA and the data from all
pages of the BIT WINDOW data is cleared

OUTPUTAT70@; "HALAG"

The data from all pages is cleared.
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53) HPS

B Function

BIT WINDOW data preset (1 page, all bits)
(bit window cH mask pattern PreSet)

All bits on 1 page of BIT WINDOW PATTERN data are set to 0 or 1.

Header Program Query Response (Number of characters)
HPS |HPSAm1 None None
B Valueofm mi :
0 : 1pageclear
1 : 1pageset

B Command type

B Usage restrictions

B Usage example
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Sequential command

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

Program: When the measurement pattern is DATA and data from 1

page of the BIT WINDOW is cleared

OUTPUTAT70@; "HPSAB"

The data from 1 page is cleared.




54) PSP

B Function
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Pattern sync trigger position (Pattern Sync Position)

When a pattern sync trigger is Variable, the trigger position is set.

Header Program Query Response (Number of characters)
PSP |PSPAmM PSP? PSPAmM (FIX 9)
B Valueofm Pattern sync position is set in the range below. State of not lock off

-l Command type

B Usage restrictions

B Usage example

B Note

Maximum value: 134217728
Minimum value: 1
Step: 1

Sequential command
The command is invalid in the following condition.

Program: During automatic threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the pattern sync trigger position is set to the first page
OUTPUTA700;"PSPAL"

Query:  When the pattern sync trigger position is set to the 16000th
page
OUTPUTA70@;"PSP?"
ENTERA700;B$
PRINTAB$

I
Outputs PSPAAAAA 16000 (CR/LF).

The maximum page number of the settable pattern sync trigger
position depends on the set measurement pattern or data length setting
value.

When a page number over the settable maximum page number in the
range of less than the maximum value of the above m 134217728 is
input, the input page number is changed to the then maximum page
number.

Example) If PSPA 3 is input when a data length = 32, trigger position
= 1, and trigger position maximum number = 2, the trigger
position becomes 2.

The maximum value of the trigger position is the quotient of data
length -+ 16 when the remainder does not exist, and is the quotient + 1
when the remainder exists.
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55)

PPD

Function

Page pattern sync trigger position display switch
(Page / Pattern sync positon Display)

Display contents of the 7 segment display are switched to a page and

pattern sync trigger position.

Header Program

Query

Response

(Number of characters)

PPD |PPDAM

PPD?

PPDAM

(FIX 1)
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Value ofm

Command type

Usage restrictions

Usage example

@ : Page number

1 : Pattern sync trigger position

Sequential command

The command is invalid in the following condition.

Program: During automatic threshold search operation

Query:

Program:

Query:

While Eye margin measurement is being executed

When a floppy disk is being accessed

None

When the page number is displayed

OUTPUTAT70@;"PPDAB"

When the pattern sync trigger position is displayed
OUTPUTA700;"PPD?"

ENTERA700;B$

PRINTAB$

i

Outputs PPDA1 (CR/LF).
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® MEASUREMENT section
Each control message of the MEASUREMENT section is explained on the following pages.

The triangle marks (A) indicates a space.
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56) CLI? Clock loss status (Clock Loss Intervals?)

B Function Clock input status is read.

Header Program Query Response (Number of characters)
CLI |[None CLI? CLIAM (FIX 1)

B Valueofm @ : Not clock loss status

B Command type

B Usage restrictions

B Usage example

9-94

1 : Clock loss status

Sequential command

The command is invalid in the following condition.

Query:

Query:

None

When status is not clock loss

OUTPUTAT70@;"CLI?"

ENTERA700;B$

PRINTAB$

CLIA® (CR/LF)isoutput.
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57) SLI? Sync loss state (Sync Loss Intervals?)
B Function Sync loss status can be read.
Header Program Query Response (Number of characters)
SLI |[None SLI? SLIAMm (FIX 1)
B Valueofm @ : Not sync loss status

B Command type

M Usage restrictions

B Usage example

1 : Synclossstatus

Sequential command

The command is invalid in the following condition.

Query:

Query:

None

When status is not sync loss
OUTPUTA700;"SLI?"
ENTERA700:B$
PRINTABS

\)
SLIA@ (CR/LF)is output.
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58) ERS?

B Function

Error detection status (ERrorS?)

Error detection status is read.

Header Program Query Response (Number of characters)
ERS |None ERS? ERSAmM (FIX 1)
B Valueofm @ : Not error detected status

B Command type

M Usage restrictions

B Usage example
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1 : Error detected status

Sequential command

The command is invalid in the following condition.

Query:

Query:

None

When status is not error detected status

OUTPUTA700;"ERS?"

ENTERA700;B$

PRINTAB$

!

ERSA@ (CR/LF) is output.




59) DMS

B Function

SECTIONS9 DETAILS OF DEVICE MESSAGES

Measurement display mode (Display or MeaSurement)

Data to be displayed on the measurement display is selected.

Header Program Query Response (Number of characters)
DMS [DMSAmM DMS? DMSAmM (FIX 1)

B Valueofm @ : ERRORRATIO

1 : ERRORCOUNT

2 : ERRORINTERVAL

3 : ERRORFREE INTERVAL

4 : CLOCK FREQUENCY
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When the display mode is specified as ERROR RATIO
OUTPUTA700;"DMSAQ"

When the display mode has been specified as ERROR
COUNT

OUTPUTA70@; "DMS?"

ENTERA700;B$

PRINTABS

\)
DMSA 1 (CR/LF) is output.
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60) CUR Intermediate measurement result display function
(CURrent data)

B Function Functions for displaying intermediate measurement results are
controlled.

Header Program Query Response (Number of characters)

CUR |CURAmM CUR? CURAmM (FIX 1)

B Valueofm @ : OFF
1: ON

B Command type Sequential command

B Usage restrictions  The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

| Usage example Program: When the intermediate measurement result display is
specified as OFF
OUTPUTA700; "CURAD"

Query: When the measurement intermediate result display has been
specified as ON
OUTPUTA700;"CUR?"
ENTERA700;B$
PRINTABS

2
CURA1 (CR/LF)is output.
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61) MOD Measurement mode (measurement MODe)
M Function Measurement mode is specified.
Header Program Query Response (Number of characters)
MOD [MODAmM MOD? MODAmM (FIX 1)
B Valueofm @ : REPEAT
1 : SINGLE
2 : UNTIMED
B Command type Sequential command

M Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When the measurement mode is specified as REPEAT
OUTPUTA70@; "MODAO"

When the measurement mode has been specified as SINGLE
OUTPUTA70@; "MOD?"

ENTERA700;B$
PRINTABS

2
MODA 1 (CR/LF) is output.
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62) STA

B Function

Measurement start (STArt)

Measurement start is specified.
During operation, this becomes the re-start specification.

Header Program Query Response (Number of characters)
STA [STA None None
B Command type Sequential command

B Usage restrictions

B Usage example
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The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

Program: When measurement start or restart is specified

OUTPUTAT700;"STA"
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63) STO Measurement end (STOp)
B Function Measurement termination or stop is specified.
Header Program Query Response (Number of characters)
STO |STO None None
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When measurement termination or stop is specified

OUTPUTAT70@;"STO"
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64) MISR? Measurement status
(MeaSuRement in progress or stop?)
B Function Measurement status (during measurement or measurement stop) can
be read.
Header Program Query Response (Number of characters)
MSR | None MSR? MSRAM (FIX 1)
B Valueofm @ : Measurement stopped

1 : During measurement

B Command type Sequential command

B Usagerestrictions  The command is invalid in the following condition.
Query: None

B Usage example Query:  When measurement is stopped
OUTPUTA70@; "MSR?"
ENTERA700;B$
PRINTAB$

)
MSRA@ (CR/LF) is output.
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65) SYN Automatic synchronization (auto SYNc)

B Function Automatic synchronous function is controlled.

Header Program Query Response (Number of characters)

SYN |SYNAm SYN? SYNAmM (FIX 1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command
B Usagerestrictions  The command is invalid in the following condition.

Usage example

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the automatic synchronous function is specified as
OFF
OUTPUTA70@;"SYNAD"

Query:  When the automatic synchronous function has been specified
as ON
OUTPUTA7@@;"SYN?"
ENTERA700;B$
PRINTABS

)
SYNA1(CR/LF) is output.
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66) SYE

B Function

Automatic synchronous threshold
(auto SYnc thrEshold)

Automatic synchronous threshold is specified.

Header Program

Query Response (Number of characters)

SYE [SYEAm

SYE? SYEAmM (FIX1)

B Valueofm

B Command type
B Usage restrictions

B Usage example

B Note
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1E-2
1E-3
1E-4
1E-5
1E-6
1E-7
1E-8
: INT

OO WN RS

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the automatic synchronous threshold is specified as
1E-2
OUTPUTA700;"SYEAB"

Query:  When the automatic synchronous threshold has been
specified as 1E-3
OUTPUTA70@;"SYE?"
ENTERA700;B$
PRINTAB$

)
SYEA1 (CR/LF) is output.

For the setting values of the automatic synchronous threshold, refer to
the separate “Instruction Manual” booklet.




67) TIM

B Function
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Real time / measurement time display switching
(real TIMe measurement time)

Display contents of the time display is switched.

Header Program Query Response (Number of characters)
TIM [TIMAmM TIM? TIMAmM (FIX1)

B Valueofm @: YM.D

1: HM.S

2 : PERIOD

3 : TIMED

4 . ELAPSED
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When the display items are specified to Y. M. D (year.
month. day)
OUTPUTAT700;"TIMAG"

When the display items has been specified as H. M. S (hour.
minute. second)

OUTPUTAT700;"TIM?"

ENTERA700;B$

PRINTAB$

)
TIMA1 (CR/LF) is output.
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68) RTM

Bl Function

Built-in timer setting (Real TiMe setting)

Built-in timer is set.

Header Program Query Response (Number of characters)
RTM [RTMAmM1,m2,m3,m4,m5,m6 [ RTM? RTMAmM1,m2,m3,m4,mb5,m6
(each FIX 2)
B Valueofm ml: Year 0-99

B Command type
B Usage restrictions

B Usage example

B Note
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m2 : Month 1-12

m3 : Day 1-31 (a maximum value of the day varies according to
the month.)

m4 : Hour 0-23

mb : Minute 0-59

m6 : Second 0-59

Sequential command
The command is invalid in the following condition.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the built-in timer is set to 59 seconds, 59 minutes, 13

hours, 27 days, January, and 1995 years
OUTPUTA700;"RTMA95,01,27,13,59,59"

Query: When the built-in timer has been set to 0 seconds, 0 minutes,
14 hours, 27 days, January, and 1995 years
OUTPUTA700;"RTM?"

ENTERA700;B$
PRINTABS

)
RTMA95,01,27,14,00,00 (CR/LF) is output.

The NR1 part of M1 to m6 set in the program cannot be omitted.




69) PRD

B Function
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Measurement Period Setting (measurement PeRioD)

Measurement period is specified.

Header Program

Query Response (Number of characters)

PRD |PRDAmM1,m2,m3,m4

PRD? PRDAmM1,m2,m3,m4 (each FIX 2)

B Valueofm

B Command type

B Usage restrictions

B Usage example

B Note

ml : Day 0-99
m2 : Hour 0-23
m3 : Minute 0-59
m4 : Second 0-59

Here, all zeros cannot specified.

Sequential command

The command is invalid in the following condition.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

When the measurement mode is UNTIME

None

When the measurement period is specified as 99 days, 13
hours, 59 minutes, and 59 seconds

OUTPUTA70@;"PRDA99,13,59,59"

When the measurement period has been specified to 99 days,
14 hours, 0 minute, 0 second

OUTPUTA7@@;"PRD?"

ENTERA700;B$

PRINTABS

)
PRDA99,14,00,00 (CR/LF) is output.

NR1 values such asm1 to m4 set in the program cannot be omitted.
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70) ER? Error ratio measurement result (ERror ratio?)
B Function Error ratio measurement result is output according to the output
format.
However, the value of the error measurement ratio output here is the
one displayed on the 7-segment display unit (End data or current data).
Header Program Query Response (Number of characters)
ER |[None ER? ERA A%, kkkkE—%k%k (FIX 10)
ERAA X, kkkkE—%k (FIX 9)

* denotes error ratio, 4th decimal
place with exponent. Exponent is 2
digits or 1 digit.

B Command type
B Usage restrictions

B Usage example
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Sequential command
The command is invalid in the following condition.

Query:  When the error display unit displays ‘—’, the following value
is output.

ERAAD.D0OOE-00

Query: When the error ratio measurement result is 1.05 X 10~®
OUTPUTA700;"ER?"
ENTERA700:B$
PRINTABS

J
ERAA1.B500E-6 (CR/LF) is output.

When the error ratio measurement resultis 1.05 X 1071

OUTPUTAT70@; "ER?"
ENTERA700;B$
PRINTAB$

)
ERAA1.05@@E-10 (CR/LF) is output.

When the error ratio measurement result is “—”
OUTPUTA7@@;"ER?"

ENTERA700:B$

PRINTABS

)
ERAAD.DBOBE-OB (CR/LF) is output.




71) EC?
B Function
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Error count measurement result (Error Count?)

Error ratio measurement result is output according to the output

format.

However, the number output here is the one displayed on the 7-segment
display unit (End data or current data).

Header Program

Query Response (Number of characters)

EC |None

EC? ®When the number of errors are less than
1E+8 (FIX 10)
ECAAA*R¥kkkkkk
* denotes error numbers with 8 digits
fixed length.
®#When the number of errors 1E+ 8 or
more
ECAA %, kkkkEkk
* denotes error numbers and 4th
decimal place with fixed length
exponent.

B Command type
B Usage restrictions

B Usage example

Sequential command

The command is invalid in the following condition.

Query:

Query:

When the error display unit displays ‘—’, the following value
is output.

ECAA1.00BDE-99 (11 characters)

When the error numbers measurement result is 1.05 X 10°
OUTPUTAT7@@;"EC?"

ENTERA700;B$

PRINTAB$

0
ECAAAA1050000 (CR/LF) is output.

When the error numbers measurement result is 1.05 X 10°

OUTPUTA7@@;"EC?"
ENTERA700;B$
PRINTABS

l
ECAA1.05@0EB9 (CR/LF) is output.

When the error numbers measurement result is “—?”

OUTPUTAT70@;"EC?"
ENTERA700;B$
PRINTABS

)
ECAA1.00@0E-99 (CR/LF) is output.
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72) CC?

B Function

Measurement result for clock count (Clock Count?)

Clock ratio measurement result is output according to the output
format.

Header

Program

Query Response (Number of characters)

cC

None

cC? ®When the number of clocks are less than
1E+8 (FIX 10)
CCAAAXRkKK]kkk
% denotes clock numbers with 8 digits
fixed length.
®When the number of clocks 1E+ 8 or
more
CCAA®.kkkkExk
* denotes clock numbers and 4th
decimal place with fixed length
exponent.

B Command type

B Usage restrictions

B Usage example
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Sequential command
The command is invalid in the following condition.

Query:  Outputs the following value when no measurement data
exists.

CCAA1.00BBE-99 (11 characters)

Query:  When the clock numbers measurement result is 1.05 X 108
OUTPUTA700;"CC?"
ENTERA700;B$
PRINTABS

!
CCAAAN1050000 (CR/LF) is output.

When the clock numbers measurement result is 1.05 X 10°
OUTPUTAT7@@;"CC?"

ENTERA700;B$

PRINTAB$

)
CCAA1.0500E@9 (CR/LF) is output.

When the clock numbers measurement result is “—”
OUTPUTAT7@@;"CC?"

ENTERA700;B$

PRINTAB$

J
CCAA1.0000E-99 (CR/LF)is output.




73) EI?
B Function
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El measurement result (Error Interval?)

Error interval numbers measurement result is output according to the
output format.

However, the error number output here is the one displayed on the 7-
segment display unit (End data or current data).

Header Program

Query Response (Number of characters)

EI |None

EI? ®When the number of errors are less than
1E + 8 (FIX 10)
EIAAA%RREKRkRkkk
* denotes number of EIs with 8 digits
fixed length.
®When the number of EIsis 1E + 8 or
more
EIAA%, %kkkkEkk
* denotes the number of EIs and 4th
decimal place with fixed length
exponent .

B Command type
B Usage restrictions

B Usage example

Sequential command

The command is invalid in the following condition.

Query:

Query:

When the error display unit displays ‘—’, the following value
is output.

EIAA1.BO0BE-99 (11 characters)

When the EI numbers measurement result is 1.05 X 10°
OUTPUTA700;"EI?"

ENTERA700;B$

PRINTABS

!
EIAAAA1050000 (CR/LF) is output.

When the EI numbers measurement result is 1.05 X 10°
OUTPUTAT700;"EI?"

ENTERA700:B$

PRINTABS

Y
EIAA1.05@0EQ9 (CR/LF) is output.

When the error measurement result is “—”
OUTPUTAT700;"EI?"

ENTERA700:B$

PRINTAB$

)
EIAA1.000BE-99 (CR/LF) is output.
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74) EFI? Error free interval ratio measurement results
(Error Free Interval?)

B Function Error free interval ratio measurement result is output according to the
output format.

However, the error number output here is the one displayed on the 7-
segment display unit (End data or current data).

Header Program Query Response (Number of characters)
EFI |None EFI? EFIAAAX%%%k, kksksk (FIX 10)
% denotes %EFI, and 4th decimal place
with fixed length.
B Command type Sequential command

B Usagerestrictions  The command is invalid in the following condition.

Query:  When the error display unit displays ‘—’, the following value
is output.

EFIAAA999.9999 (CR/LF)

n Usage example Query:  When the EFI measurement result is 99.01%
OUTPUTA70@;"EFI?"
ENTERA700;B$
PRINTABS$

)
EFIAAAA99.0100 (CR/LF) is output.

When the EFI measurement result is ‘—’
OUTPUTA7@@;"EFI?"
ENTERA700;B$

PRINTABS

)
EFIAAA999.9999 (CR/LF)is output.
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B Function
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Clock frequency measurement result

(clock FReQuency?)

Clock frequency measurement result is output according to the output
format.

However, the error numbers output here is the one displayed on the 7-
segment display unit (End data or current data).

Header Program

Query Response (Number of characters)

FRQ |None

FRQ? FROA A kkkkk, kkk (FIX 10)
% denotes clock frequency and 3rd
decimal place fixed length (MHz)

B Command type
B Usage restrictions

B Usage example

Sequential command
The command is invalid in the following condition.

Query:  When clock off occurs, the following value is output.
FRQAAAAAAD.DDD (CR/LF)

Query:  When the clock frequency is 50 MHz
OUTPUTAT70@; "FRQ?"
ENTERA 700 ;B$
PRINTABS

)
FRQAAAAD@.00@ (CR/LF) is output.

When clock off oceurs
OUTPUTAT700;"FRQ?"
ENTERA703;B$
PRINTABS

)
FRQAAAAA@.OBB (CR/LF) is output.
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76) OSD? 1-second data measurement result (One-Second Data?)
B Function One-second measurement result is output according to the output
format.
Header Program Query Response (Number of characters)
OSD | None 0sSD? ®When 1-second error number is less
than 1E + 8

OSDA X . kkkkE-k%k,
Average 1-second A kkkkkksksk

error ratio Number of 1-second
errors

®When the 1-second error number is 1E

+ 8 or more
OSDA %k, kkskkE-kx,
k. kkskskEskk (FIX 19 or 20)

B Command type Sequential command

B Usage restrictions  The command is invalid in the following condition, and ERR (CR/ LF) is
output.

Query:  When the 1-second data print function is OFF

The data written in the example below is assumed to be none, and data
the same as in the ‘—’ value in ER? or EC? is output.

Query: No measurement data

B Usage example Query:  When the 1-second error ratio is 1.0E-4, and the 1-second
error number is 1000
OUTPUTA7@@;"0SD?"
ENTERA700;B$
PRINTABS
)
0SDA1.0000E-4, AAAANA1DDO (CR/LF) is output.

When the 1-second error ratio is 1.0E-10, and the 1-second
error number is 1
OUTPUTA7@@;"0SD?"
ENTERA700;B$
PRINTAB$
2
OSDA1.0000E-10 , AANAANANANAATL(CR/LF)is
output.

When EFI ratio measurement result is ‘—’
OUTPUTA700;"0SD?"
ENTERA700;B$
PRINTABS
1)
0SDAD.000OE-00, 1.0000E-99 (CR/LF) is output.
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77) AMD? Alarm measurement result (AlarM Data?)
B Function Alarm measurement data is output according to the output format.
Header Program Query Response (Number of characters)
AMD |None AMD?m See the following description.
B Valueofm m : Selectalarm measurement items.

B Output format

B Command type
B Usage restrictions

@ : allitems1 to 6 below are output
1 : Power fail time

2 : Power fail recovery time

3 : Clock loss time

4 : Clock loss recovery time

5 : Syncloss time

6 : Synclossrecover time

When all items are output: =3k k-3kkA kk: kk:kk

Year Day Minute

Month Hour Second

The above is output from items 1 to 6 in this
order by punctuating with commas (, ).

When items 1 to 6 are output separately:
The each item of data is output in the

following format.
*|*—**-*|*A** : *l* HE
Year Day Minute

Month Hour Second
Sequential command

The command is invalid in the following condition, and

99-99-99A99:99:99 (CR/LF) is output.

Query:  Alarm occurrence and recovery time when no alarms occur
Alarm recovery time when the alarm is not recovered
Alarm occurrence and recovery time which occurred when
measurement stopped
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M Usage example
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Query:

When requesting the power fail time
OUTPUTA700;"AMD?A1"
ENTERA700;B$
PRINTABS

\)
95-01-28A13:52:59 (CR/LF) is output.

When requesting in invalid condition
OUTPUTA70@;"AMD?A2"
ENTERA700;B$

PRINTABS

l
99-99-99A99:99:99 (CR/LF) is output.
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78) EDS Storing measurement end data in buffer
(End-Data buffer Store)
B Function Measurement end data is stored in buffer.
Header Program Query Response (Number of characters)
EDS |EDS None None
B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
When measurement is not executed

Program: When measurement end data is stored in buffer

OUTPUTAT700;"EDS"

The measurement end data is stored at the time that the current
measurement data is terminated.

Before storing the measurement data, clear a buffer area.

End of measurement
During measurement

/

EDS send
End datais
stored here
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79) EDC Clearing buffer of measurement end data
(End-Data buffer Clear)
B Function The measurement end data buffer is cleared.
Header Program Query Response (Number of characters)
EDC [EDC None None
B Command type Sequential command

B Usage restrictions

B Usage example

B Note
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The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

Program: When the measurement end data buffer is cleared

OUTPUTA700; "EDC"

By executing EDC, all the data stored by the EDS operation is erased.
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80) END? Measurement end data read (END-data buffer read?)
B Function Measurement end data is read.
Header Program Query Response (Number of characters)
END | None END?m1,m2 |Measurement end data is output
according to the following output format.
B Valueofm ml : Data type

B Output format

: Timedata

Error measurement data
Alarm measurement data
: Threshold EI, EFI data
Error performance data

oW N = O

m2 : Output numbers
0 : Allitems output
=>1:

mli= 0 :
m2=

Time data

: Measurement start time
Measurement end time
Measurement period

B W M -

: Measurement timed time

ml= 1 : Alarm measurementdata
m2=1 : POWER FAIL intervals
2 : CLOCK LOSS intervals
3 : SYNC LOSSintervals

mi= 2 :
m2=

Error measurement data
: ERROR RATIO
ERROR COUNT
CLOCK COUNT

: EI

. %EFI

Threshold EI, EFI data
>1078

>107*

>1075

>10"°

>1077

>10"%

<=10"8%

O W W N =

mli= 3 :
m2=

N O U AW N

1 data item output (See the output format below)

(FORM 1)
(FORM 1)
(FORM 1)
(FORM 1)

(FORM 2)
(FORM 2)
(FORM 2)

(FORM 3)
(FORM 4)
(FORM 4)
(FORM 4)
(FORM 5)

(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
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ml= 4 :

m2=1 :
2 :
3:
4 :

5
(FORM 1)

(FORM 2)

(FORM 3)

(FORM 4)

(FORM 5)

(FORM 6)

B Command type
B Usage restrictions

Query:
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Year

Error performance data
ES

EFS

SES

DM

: US

Time data type
kk-kk-kkAkk:kk:kk

Day Minute

Month Hour Second

Numerical value data type
kkskkkkskkskk

Exponent data type

*.kkkkE-kk
%, kkkkE-k

Numeric value and exponent data type
® Lessthan1E + 8
AkkkkkKkk
¢ 1E + 8 or more
¥, kkkkEkk
%data type
kkk, kkkk
Mixed data type
® LessthanlE + 8
Akkkskokokokk, ksksk, skkkk
® 1E + 8 or more

¥, kkkkEkck, skoksk, skkksk

Sequential command

(FORM 5)
(FORM 5)
(FORM 5)
(FORM 5)
(FORM 5)

(No. of chars.

(No. of chars.

(No. of chars.
(No. of chars.

(No. of chars.

(No. of chars.

(No. of chars.

(No. of chars.

(No. of chars.

The following condition is invalid and ERR (CR / LF) is output.
When no data is in buffer

17

10)

10)
9)

9)

9)

8)

18)

18)



B Usage example

Query:
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When only the measurement start time of the time data is
read from measurement end data
OUTPUTAT700;"END?AD,1"

ENTERA 700 ;B$

PRINTABS

)
95-01-30A15:24:59 (CR/LF) is output.

9-121



SECTIONS9 DETAILS OF DEVICE MESSAGES

81) IMS

B Function

Storing measurement intermediate data to buffer

(InterMediate-data buffer Store)

Intermediate measurement data is stored in buffer.

Header Program Query Response (Number of characters)
IMS |IMS None None
B Command type Sequential command

B Usage restrictions

B Usage example
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The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed
When measurement is not executed

Program: When intermediate measurement data is stored in buffer

OUTPUTAT700;"IMS"




82) IMC

M Function
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Clearing the buffer for measurement intermediate data
(InterMediate-data buffer Clear)

Intermediate measurement buffer is cleared of data.

Header Program Query Response (Number of characters)
IMC |IMC None None
B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Program: When an intermediate measurement data buffer is cleared

OUTPUTAT70@;"IMC"

By clearing the buffer, measurement data stored by the IMS operation
is erased.
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83) IMD?

B Function

Reading intermediate measurement data

(InterMediate-Data buffer read?)

Intermediate measurement data is read.

Header Program Query Response (Number of characters)
IMD |[None IMD?m1,m2 |Intermediate measurement data is output
according to the output format below.
B Valueofm ml : Data type

B Output format
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: Timedata

: Alarm measurement data
Error measurement data

: Threshold EI, EFI data
Error performance data

> W N = O

m2 : Output numbers
0 : Allitems output
=>1:

: Time data
Measurement start time

1

2 : Measurement intermediate time
3 : Measurement elapsed time
4

Measurement timed time

ml= 1 : Alarm measurementdata
m2=1 : POWER FAIL intervals
2 : CLOCK LOSS intervals
3 : SYNCLOSS intervals

ml= 2
me=

Error measurement data
ERROR RATIO
ERROR COUNT
CLOCK COUNT

EI

%EF1

QU b W N = o

ml= 3
m2 =

Threshold EI, EFI data
>107°

>107*

>107°

>107®

>1077

>10"8

<=10"%

=N O Ot e W DN

1 item data output (See the output format below)

(FORM 1)
(FORM 1)
(FORM 1)
(FORM 1)

(FORM 2)
(FORM 2)
(FORM 2)

(FORM 3)
(FORM 4)
(FORM 4)
(FORM 4)
(FORM 5)

(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)
(FORM 6)




B Command type
B Usage restrictions

(FORM 1)

(FORM 2)

(FORM 3)

(FORM 4)

(FORM 5)

(FORM 6)

SECTION9 DETAILS OF DEVICE MESSAGES

Error performance data
ES

: EFS

SES

DM

: US

Time data type
kk-kk-kkAskk:kk:kk

Year Day Minute

Month Hour Second

Numerical value data type
kkkokskokskskksk

Exponent data type

¥ . kkkkE-k%k
¥, kkkkE-%

Numeric value and exponent data type

® LessthanlE + 8
Akkkkskokkk

® 1E + 8 or more
*.%kkkkEkk

%data type

rdok dokokok

Mixed data type

® Lessthan1E + 8

Akkkskskksksk, kksk, kkkk

¢ 1E + 8 or more

¥, kkkkEkk, kkk, skkskk

Sequential command

(FORM 5)
(FORM 5)
(FORM 5)
(FORM 5)
(FORM 5)

(No.

(No.

(No.
(No.

(No.

(No.

(No.

(No.

(No.

of chars. 17)

of chars. 10)

of chars. 10)
of chars. 9)

of chars. 9)

of chars. 9)

of chars. 8)

of chars. 18)

of chars. 18)

The following condition is invalid and ERR (CR/ LF) is output.

Query:

When no data is in buffer

If measurement period is 1 minute, intermediate data is not

generated.
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B Usage example
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Query:

When only the measurement start time of the time data is
read from intermediate measurement data
OUTPUTA700;"IMD?AD,1"

ENTERA700;B$

PRINTABS

)
95-01-30A15:24:59 (CR/LF) is output.
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® Othersection

Each control message in the OTHER section is explained in the following pages.

The triangle marks (A) indicates a spaces.

B Note When remote mode is selected, the contents of command specification

have priority; when local mode is selected, then the rear panel function
switching in this section is selected.
Keep in mind this.
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84) PRN Printer function (PRiNter enable)
B Function Printer output ON / OFF is controlled.
Header Program Query Response (Number of characters)
PRN [PRNAmM PRN? PRNAM (FIX 1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command

B Usagerestrictions  The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

B Usage exam ple Program: When a printer is set to OFF
OUTPUTA7@@; "PRNAG"

Query:  When a printer was set to ON
OUTPUTA7@@;"PRN?"
ENTERA700;B%
PRINTABS

2
PRNA1 (CR/LF) is output.

9-128



85) PSA

B Function

SECTION9 DETAILS OF DEVICE MESSAGES

Manual print (Printer StArt)

Manual printing start is specified.

Header Program Query Response (Number of characters)
PSA |PSA None None
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

In the first 1 second after measurement start
When measurement is stopped

When the printer function is OFF

Program: When manual printing starts

OUTPUTAT700;"PSA"
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86) ALM Alarm monitor function (ALarm Monitor on / off)
B Function Alarm monitoring ON / OFF is controlled.
Header Program Query Response (Number of characters)
ALM |ALMAmMm ALM? ALMAmM (FIX 1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command

B Usage restrictions

B Usage example
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The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

Query:

Program:

Query:

When a floppy disk is being accessed

None

When alarm monitor function is set to OFF

OUTPUTAT70@; "ALMAG"

When alarm monitor function was set to ON

OUTPUTAT70@; "ALM?"

ENTERA700;B$

PRINTAB$

i

ALMA 1 (CR/LF)is output.
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87) MON Error monitor function (error MONitor on / off)
B Function Error monitor function ON / OFF is controlled.
Header Program Query Response (Number of characters)
MON |MONAmM MON? MONAmM (FIX 1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When error monitor function is specified as OFF

OUTPUTA700; "MONAG"

Query:  When error monitor function was specified as ON
OUTPUTA700; "MON?"
ENTERA700;B$
PRINTABS

)
MONA 1 (CR/LF) is output.
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88) SOP Synchronous signal output selection (Sync QutPut)

B Function Synchronous signal output is controlled.

Header Program Query Response (Number of characters)
SOP [SOPAmM SOP? SOPAM (FIX 1)

B Valueofm @ : 1/32CLOCK

B Command type

Bl Usage restrictions

B Usage example
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1 : PATTERN SYNC (FIXED)
2 : PATTERN SYNC (VARIABLE)

Sequential command

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When synchronous signal output is specified as 1 /32 CLOCK
OUTPUTA70@;"SOPAD"

When synchronous signal output was specified as PATTERN
SYNC(FIXED)

OUTPUTA70@;"SOP?"

ENTERA700;B$

PRINTAB$

)
SOPA1(CR/LF) is output.
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89) GPA GPIB address (GPIB 2 Address)
M Function GPIB 2 (output port exclusively used for printer) address is specified.
Header Program Query Response (Number of characters)
GPA |GPAAmM GPA? GPAAM (FIX 2)
B Valueofm GPIB 2 address 1 to 30 is specified.

B Command type
B Usage restrictions

B Usage example

Range of numeric values Maximum: 30
Minimum: 0
Step: 1
Sequential command

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When GPIB 2 address is specified as 0
OUTPUTA700;"GPAAD"

Query: When GPIB 2 address was specified as 1
OUTPUTAT700;"GPA?"
ENTERA700;B$
PRINTABS

)
GPAA A1 (CR/LF)is output.
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90) SFT

B Function

Number of shifts for mark ratio AND bit
(mark ratio and bit ShiFT)

The number of shifts of the PRBS mark ratio AND bit is specified.

Header Program Query Response (Number of characters)
SFT |SFTAm SFT? SFTAmM (FIX1)
B Valueofm @ : 1bit shift
1 : 3bitsshift
B Command type Sequential command

M Usage restrictions

B Usage example
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The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

When measurement pattern is ALTERNATE, DATA, or
ZERO SUBST

In the following case the command is invalid and ERR
(CR/LF) is output.

When the measurement pattern is ALTERNATE, DATA, or
ZERO SUBST

When the number of shifts for the mark ratio AND bit is
specified as 1 bit
OUTPUTAT700;"SFTAB"

When the number of shifts for the mark ratio AND bit was
specified as 1 bit

OUTPUTA70@;"SFT?"

ENTERA700;B$

PRINTAB$

)
SFTA1(CR/LF)is output.

When the measurement patter was specified as
ALTERNATE, DATA, or ZERO SUBST
OUTPUTA70@;"SFT?"

ENTERA700;B$

PRINTABS

)
ERR (CR/LF) is output.




SECTION9 DETAILS OF DEVICE MESSAGES

91) CLS Clock loss processing function (CLock loSs)
B Function Clock loss processing function is selected.
Header Program Query Response (Number of characters)
CLS |CLSAmM CLS? CLSAm (FIX 1)
B Valueofm @ : EXCLUDE
1 : INCLUDE
B Command type Sequential command

B Usage restrictions

B Usage example

B Note

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the clock loss status is to be excluded from calculation

OUTPUTAT700;"CLSAB"

Query:  When the clock loss status is to be included in calculation
OUTPUTA70@;"CLS?"
ENTERA700;B$
PRINTABS

!
CLSA1 (CR/LF)is output.

EXCLUDE means the clock loss is executed from the calculation.
INCLUDE means the clock loss is included in the calculation.
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92) SLS Sync loss processing (Sync LoSs)
B Function Sync loss processing function is selected.
Header Program Query Response (Number of characters)
SLS |SLSAm SLS? SLSAm (FIX 1)
B Valueofm @ : EXCLUDE
1 : INCLUDE
B Command type Sequential command

B Usagerestrictions  The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

[ | Usage example Program: When a sync loss is to be excluded from calculation
OUTPUTAT700;"SLSAQ"

Query:  When a sync loss is to be included in calculation
OUTPUTAT70@;"SLS?"
ENTERA700;B$
PRINTABS

)
SLSA 1 (CR/LF) is output.

H Note EXCLUDE means the sync loss is excluded from calculation.
INCLUDE means the sync loss is included in calculation.
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93) ETH Error performance threshold selection function
(Error performance THreshold)
B Function Print threshold for the error performance data is specified.
Header Program Query Response (Number of characters)
ETH |ETHAm ETH? ETHAmM (FIX 1)
B Valueofm @ :1.0E-3
1:1.0E4
B Command type Sequential command
B Usagerestrictions  The command is invalid in the following conditions.
Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
Query: None
| Usage example Program: When a print threshold for an error performance is specified

as 1.0E-3
OUTPUTA700;:"ETHAQ"

Query:  When a print threshold for an error performance was
specified as 1.0E-4
OUTPUTA700;"ETH?"
ENTERA700;B$
PRINTABS

)
ETHA1 (CR/LF)is output.
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94) BST BURST measurement mode (BurST mode)
B Function BURST measurement mode is specified.
Header Program Query Response (Number of characters)
BST |BSTAm BST? BSTAm (FIX 1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command

B Usage restrictions

B Usage example

B Note
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The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When a BURST mode is specified as OFF
OUTPUTA700;"BSTAQ"

When a BURST mode was specified as OFF
OUTPUTA700@;"BST?"

ENTERA700;B$
PRINTABS
!
BSTA 1 (CR/LF)is output.
When the BURST mode is ON, the alarm monitor method is changed as
follows.
® Clock loss: When no clock is input for 100 msecs, clock loss
oceurs.
Clock loss does not occur in other cases.
® Sync loss: This cannot be detected.




95) CAL

B Function
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Intermediate measurement data calculation function
(current data CALculation)

Intermediate measurement data (current data) calculation is specified.

Header Program Query Response (Number of characters)
CAL [CALAmM CAL? CALAmM (FIX1)
B Valueofm @ : Cumulative data

B Command type
B Usage restrictions

B Usage example

B Note

1 : Immediate data
Sequential command
The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When a intermediate measurement data is calculated in the
cumulative data

OUTPUTAT70@;"CALAG"

Query:  When intermediate measurement data calculation was
specified as the immediate calculation data

OUTPUTAT70@;"CAL?"
ENTERAT700;B$
PRINTAB$

2
CALA1(CR/LF)is output.

Cumulative data is added according to the current data updating period
(100 msec/ 200 msec).

1 Measurement block

A}

E1 5 E2 : E3 : E4 '
Display Display Display Display
update update update update

® Cumulativedata = E1+E2+E3+E4+---. ..

® Immediatedata = E1
E2
E3
E4

Immediate data is the measurement data at the display update period
(100 msec /200 msec) block. (Data is not added.)
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96) ETY

B Function

Error detection mode selection (Error TYpe)

Error monitor mode is selected.

Header Program Query Response (Number of characters)
ETY |ETYAm ETY? ETYAmMm (FIX1)
B Valueofm @ : Totalerror

B Command type
B Usage restrictions

B Usage example
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1 : Insertionerror

2 : Omission error

Sequential command

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When the error monitor mode is specified as total error

OUTPUTAT700;"ETYAD"

When the error monitor mode was specified as insertion error

OUTPUTAT70@;"ETY?"
ENTERA700;B$
PRINTAB$

l
ETYA1 (CR/LF)is output.




97) EIT

B Function
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El / %EFl interval time (Ei, %efi Interval Time)
El, %EFI interval time is specified.

Header Program Query Response (Number of characters)
EIT [EITAm EIT? EITAm (FIX 1)
B Valueofm )] 1 msec
1: 10msec
2 100 msec
3 1sec
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When an interval time is specified as 1 msec

OUTPUTAT700;"EITAB"

Query:  When an interval time was specified as 10 msec
OUTPUTAT70@;"EIT?"
ENTERA700;B$
PRINTAB$

)
EITA1(CR/LF)is output.
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98) FMT Data print format (output data ForMaT)

B Function Printing format is specified.

Header Program Query Response (Number of characters)
FMT |[FMTAm FMT? FMTAm (FIX 1)

B Valueofm @ : Standard format

B Command type

B Usage restrictions

B Usage example
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1 : Abridged (short) format

Sequential command

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

Query:

Program:

Query:

When a floppy disk is being accessed

None

When a print format is specified as standard format

OUTPUTAT700;"FMTABQ"

When a print format is specified as Abridged (short) format
OUTPUTAT700;"FMT?"

ENTERA700;B$

PRINTABS

i

FMTA 1 (CR/LF) is output.




99) THR

B Function
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Threshold El, % EFl data print selection
(THReshold ei/ %efi data output)

Printing for threshold EI, %EFI data is specified.

Header Program Query Response (Number of characters)
THR |THRAmM THR? THRAM (FIX 1)
B Valueofm @ : Do notprint

B Command type
M Usage restrictions

B Usage example

1 : Print
Sequential command
The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When threshold EI, %EF1I data is not printed
OUTPUTAT700;"THRAD"

Query:  When threshold EI, %EFI data is printed
OUTPUTA7@@; " THR?"
ENTERA700;B$
PRINTABS

)
THRA 1 (CR/LF) is output.
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100) EPF Error performance data print selection
(Error PerFormance data output)
B Function Printing of error performance data is specified.
Header Program Query Response (Number of characters)
EPF |EPFAmM EPF? EPFAM (FIX 1)
M Valueofm @ : Do not print
1: Print
B Command type Sequential command

B Usagerestrictions  The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

B Usage example Program: When error performance data is not printed
OUTPUTAT700;"EPFAQ"

Query:  When error performance data is printed

OUTPUTAT700;"EPF?"
ENTERA700;B$
PRINTAB$

)
EPFA1(CR/LF)is output.
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101) ITM Intermediate data print selection
(InTerMediate data output)
B Function Intermediate data printing is specified.
Header Program Query Response (Number of characters)
ITM |ITMAm ITM? ITMAmM (FIX 1)
B Valueofm @ : Do not print
1 : Print
B Command type Sequential command
B Usagerestrictions  The command is invalid in the following conditions.
Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed
Query: None
B Usage example Program: When intermediate data is not printed

OUTPUTAT70@;"ITMAB"

Query:  When intermediate data is printed
OUTPUTAT70@;"ITM?"
ENTERA700;B$
PRINTABS

1)
ITMA1 (CR/LF) is output.
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102) OSC 1-second data print selection
(One-SeCond data output)
B Function 1-second data printing is specified.
Header Program Query Response (Number of characters)
0SC |0SCAm 0SC? 0SCAm (FIX 1)
B Valueofm @ : Donotprint

B Command type

B Usage restrictions

B Usage example
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1 : Print

Sequential command

The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed

When a floppy disk is being accessed

Query: None

Program: When 1-second data is not printed

OUTPUTA70@;"0SCAB"

Query:  When 1-second data is printed
OUTPUTA70@;"0SC?"

ENTERA700;B$
PRINTAB$

i

OSCA 1 (CR/LF)is output.




103) DOT

B Function
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1-second data print threshold selection
(Data Qutput Threshold)

1-second data threshold is selected.

Header Program Query Response (Number of characters)
DOT |(DOTAmM DOT? DOTAmM (FIX 1)
B Valueofm @ : Error>0
1: Error>1.0E-6
2 : Error>1.0E-4
3 : Error>1.0E-3

B Command type

B Usage restrictions

B Usage example

Sequential command

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When a 1-second data print threshold is specified as error >0

OUTPUTA700@;"DOTAB"

When a 1-second data print threshold was specified as
error>1.0E-6

OUTPUTA700;"DOT?"

ENTERA700;B$

PRINTABS

)
DOTA 1 (CR/LF) is output.
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104) PSV

B Function

Paper saving function (Paper SaVe)

Paper saving function is selected.

Header Program Query Response (Number of characters)
PSV |PSVAmM PSV? PSVAM (FIX1)
B Valueofm @ : OFF
1: ON
B Command type Sequential command

B Usage restrictions

B Usage example
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The command is invalid in the following conditions.

Program: During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

Query: None

Program: When the paper saving function is specified as OFF
OUTPUTAT700;"PSVAB"

Query:  When the paper saving function was specified as ON
OUTPUTA700;"PSV?"
ENTERA700;B$
PRINTABS

)
PSVA1 (CR/LF)is output.
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105) ITV Measurement interval time
(measurement InTerVal time)
B Function Measurement interval time is selected.
Header Program Query Response (Number of characters)
ITV |ITVAmM ITV? ITVAM (FIX 1)
B Valueofm @ : 100 msec
1 : 200msec
B Command type Sequential command

B Usage restrictions

B Usage example

The command is invalid in the following conditions.

Program:

Query:

Program:

Query:

During automatic phase threshold search operation
While Eye margin measurement is being executed
When a floppy disk is being accessed

None

When a measurement interval time is specified as 100 msec

OUTPUTAT700;"ITVAQ"

When a measurement interval time was specified as 200
msec

OUTPUTAT70@;"ITV?"
ENTERA700;B$
PRINTABS

i
ITVA1(CR/LF)is output.

9-149




SECTION9 DETAILS OF DEVICE MESSAGES

106) TRM

B Function

Termination code selection (TeRMination select)

Selects the response data termination code for the data request
command.

Header Program Query Response (Number of characters)
TRM |TRMAmM TRM? TRMAmM (FIX 1)
B Valueofm @ : LF+EOI

B Command type

B Usage restrictions

B Usage example

9-150.

1: CR+LF+EOI
*TRM is set to 0 on activation at initialization or power-on.

Sequential command

The command is invalid in the following conditions.
Program: When a floppy disk is being accessed
Query: None

Program: When setting the termination code for the response data to
LF+EOI,
OUTPUTA700;"TRMAG"

Query:  When the termination code for the response data is set to
CR+LF+EOI,
OUTPUTAT700;"LGC?"
ENTERA700;B$
PRINTABS

2
TRMA 1 (CR + LF + EOI) is output.
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SECTION 10 EXAMPLE OF PROGRAM CREATION

This section describes examples of how to create MP1764C GPIB programs.

The sample programs which appear in this section were written for the HP9000 series computer of

Hewlett-Packard and for a PC-compatible computer with GPIB interface card of National Instruments
(N.D.

The program for the HP9000 were written in HP-BASIC while those for IBM-PC-compatible were
written in Microsoft QUICK BASIC Version 4.50.

The programs were verified by running them on the HP9000-200/ 300 using HP-BASIC V5.12 and
DECpc computer with GPIB interface card of N.I, using Microsoft QUICK-BASIC Version 4.50.

The program examples described here are:

(1) Inputsignal setting

(2) Automatic threshold search (Auto search) setting

(3) Eye margin measurement

(4) Measurement pattern, BIT WINDOW, and BLOCK WINDOW setting
(56) Error analysis

(6) Measurement result display (displayed using serial polling)

(7) Measurement result display (displayed using request command)
(8) Intermediate measurement data display

(9) Reading file information from floppy disk

(10) Floppy disk operation

(11) Status byte checking

(12) DMA transfer for pattern data

(13) DMA transfer for BLOCK WINDOW

Table 10-1 shows the preparations that must be made for each controller prior to sample program
execution.
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Table 10-1 Preparation for Sample Program Execution (1/2)

Controller Preparation for program execution
HP9000 ® Set the GPIB address of MP1764C as “1”.
® Set the GPIB address of MP1763B/C as “2”.
® Connects the MP1764C, MP1763B/C, and HP9000 with GPIB cables.
DEC pc ® Set the GPIB address of MP1764C as “1”.
® Set the GPIB address of MP1763B/C as “2”.
® Set IBCONF as follows.
@® <Board Characteristics>
Board : GPIB @ (Defines board as “GPIB@”)

Primary GPIB Address 0
Secondary GPIB Address NONE
Timeout setting 1000 sec
Terminate Read on EOS Yes
Set EOI with EOS on Writes Yes
Type of Compare on EOS 7-Bit
EOS byte OAH
Send EOI at end of Write Yes
System Controller Yes
Assert REN when SC No
Enable Auto Serial Polling Yes
Enable CIC Protocol No
Bus timing 500 nsec
Cable Length for High Speed off
Parallel Poll Duration Default
Use this GPIB interface Yes
Base I/ 0 Address @2c0nh
Interrupt Level 11
DMA Channel 5
DMA Transfer Mode Demand
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Table 10-1 Preparation for Sample Program Execution (2/2)

Controller

Preparation for program execution

DECpc

® <Device Characteristics>
Device : ED (Defines device name as “ED”)

Primary GPIB Address
Secondary GPIB Address
Timeout setting

Serial Poll Timeout
Terminate Read on EOS

Set EOI with EOS on Writes
Type of compare on EOS
EOS byte

Send EOI at end of Write
Enable Repeat Addressing

® <Device Characteristics>
Device : PPG (Defines device name as “PPG”)

Primary GPIB Address
Secondary GPIB Address
Timeout setting

Serial Poll Timeout
Terminate Read on EOS

Set EOI with EOS on Writes
Type of compare on EOS
EOS byte

Send EOI at end of Write
Enable Repeat Addressing

1
NONE
1000 sec
1sec
Yes
Yes
7-Bit
OAh
Yes
No

2
NONE
1000 sec
1sec
Yes
Yes
7-Bit
@Ah
Yes
No

® Devices @ and @are connected to the GPIB of device O using the
GPIB Device Map.

¢ Connects MP1764C, MP1763B/C, and DECpc with GPIB cables.
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SECTION10 EXAMPLE OF PROGRAM CREATION

10.1 Example of Program creation Using HP9000

(1) Setting inputsignals

This program controls input signal conventions and characteristics.

Input signals (DATA, CLOCK voltage, phase, polarity, etc.) are selected according to a message, and

are set in the MP1764C.

Note that when setting the clock input phase, the program enters a delay state to ensure that the
instrument is READY before applying the delay value.

START

e Define the GPIB addresses for the MP1763B/C and MP1764C.
®Sends the device clear command to the MP1763B/C and MP1764C.

L.
>

Y

@ Display the title.
® Display the input signal selection items.

!

Select the input signal items to be set.

Y # ¥

If the selected value is +
0 * 1 + 2 { 3 * 4*
Enter the value of Enter the DATA Enter the clock Enter the clock Enter the clock
the DATA input input input phase input input polarity.
threshold voltage. termination value. termination
voltage. voltage.
Y * Y * Y
Sets the input Sets the input When the servo circuit Sets the input Sets the input
value. value. is READY, the input value. value.
value is set.

Loop

10-6
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SECTION 10 EXAMPLE OF PROGRAM CREATION

® Program list

10
20
30
40
S0
60
70
80
0
100
110
120
130
140
180
140
170
180
190
200
Z10
220
230
HEN
240
230
260
270
280
290
F00
10
320
th#
30
340
350
360
380
390
400
410
420
430
440
450
460
a70
480
490
HOo
510
20
BRO
540
530
560
570
580
S0
&0
610
20
&30
640
B0

[E TR RIS RS R SR SNSRI S IR SRS S S RS RS S R TR TN

' % *
e MF1742C/MF1764C INFUT SIGNAL SAMFLE PROGRAM *
L INF_SET.BAS %
§ 3333 2633 2 36 0 3 0 0 K BN BT W N WK T KN AWK KKK
1]

Add=701 IMF1762C/MF1764C ADDRESS
CLEAR Add 'DEVICE CLEAR

i

LOOF

CLEAR SCREEN
'

FRINT "% MF1742C/MF1764C INFUT SIGNAL SAMPLE PROGRAM %"
PRINT

PRINT "INFUT SIGNAL * DATA THRESHOLD = [Ql "
FRINT " * DATA TERMINATION = [11 "
PRINT " * CLOCK FHASE ADJUST = [2] "
PRINT * * CLOCK TERMINATION = {31 "
FPRINT ™ * CLOCK FOLARITY = [473 "
FRINT

INFUT "Choose function [0 to 41:",5els$
t
IF Selsdx"0Y AND Sel#<*"1" AND Sel$<>"2" AND Sel&{>"IZ" AND Sels>x'4" T

PRINT "Wrong chosen number!"

FRINT "Please enter correct number"
END IF
1

SELECT Sel$
]

CASE "a"
FRINT "Flease type number for the DATA THRESHOLDY
INPUT "Fossible data range is —3.000 to +1.875V STEF Q.001iV",D

OUTFUT Add; "DTH "&Dth#
]

CaAgE "1
INFUT "Choose DATA TERMINATION.CGND: O, -2V:11",Ditms#
OUTPUT Add;"DTM "&Dtm$
'

CAsSE 2"
FRINT "Please type number for the CLOCK PHABE ADJUST"
INFUT "Fossible data range is —-500 to +350Q0ps STEF ips",Cpa%
1

L.OOF
OUTFUT Add; "DLY?" 'REQUEST Delay unlock
ENTER Add;Dly#

EXIT IF Dly#="DLY OV

END LOOF

1

QUTPUT Add; "CPA "&lpat
1

Cage 3"
IMNFUT “"Choose CLOCK TERMIMATION. (GND:O, -2V:11",Ctm#&
QUTRUT Adds"CTM "&CtmE
|

Cage "4"
INFUT “Choose CLOCH POLARITY.LCLE:CQ, NCLE:11",Cpl#
QUTFUT Add; "CPL "&Cpl$
!

END SELECT

|

INFUT "Do you set another data?lYes:0, No:l1l",Loop$#
EXIT IF LoapF="1"

END L.OOF
END
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SECTION 10 EXAMPLE OF PROGRAM CREATION

(2) Automaticinput threshold search (Auto search) setting

This program executes “auto search” after the MP1764C has been connected to the MP1763B/C.
First, establish the conditions required to execute Auto search in the MP1764C and MP1763B/C.
Next, confirm that the clock is not lost because the Auto search becomes invalid if the clock is lost.

Then, turn the Auto search function switch ON. Read using the request command (SRH?), and check
whether the Auto search operation succeeded. Then, display the data. The values of the input signals

at that time are displayed.

START

e Define the GPIB addresses for the MP1763B/C and MP1764C.
® Sends the device clear command to the MP1763B/C and MP1764C.

L

10-8

Y

Display the title.

Y

® Setthe internal clock frequency of MP1763B/C as 12.5 GHz. (%1)

® Sst the output offset reference value of MP1763B/C as VoH.

@ Set the DATA output amplitude offset as 1 V and the termination voltage as GND.

® Set the CLOCK output amplitude offset as 1 V and the termination voltage as GND.
e Set the pattern logic as positive, generation pattern as PRBS2'>-1, mark ratio as 1/2,

and AND bit shift as 1 bit.

® Set the DATA input termination voltage of the MP1764C as GND, the CLOCK input
termination voltage as GND, and the clock polarity as CLOCK.

® Set the pattern logic as positive, generation pattern as PRBS2'%-1, mark ratioas 1/2,
and AND bit shift as 1 bit.

®Set AUTO SEARCH OFF and AUTO SYNC ON of the MP1764C.

-

Y
® Display the connection diagram of the MP1764C and MP1763B/C.

Is the clock loss status
checked using (CLI?)?

Clock loss

Display clock loss
messages.

Clock OK

To next page



>

SECTION 10 EXAMPLE OF PROGRAM CREATION

From previous page

® Switches the auto search function to ON.

/

Is the auto search status
checked using (SRH?)?

SRHOorSRH 1

® Auto search succeeded at SRHO, and Auto search failed at SRH2.
These results are displayed.
® Also, the input signal values for the above are displayed.

Loop

Repeat processing?

*1 The MP1763B/Cinternal clock frequency setting is effective only when the MP1763B/C OPTION-01 internal
synthesizer is installed.
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SECTION 10 EXAMPLE OF PROGRAM CREATION

® Program list

10 136 eI e D e B e B B e e OB B W 0 B B R B M e B R O N N e S B B B e 2
20 L *
20 R MFL762C/MPL763C AUTO SEARCH SAMFLE FROGRAM *
40 ' AUTO_SRCH *
S50 B L R T TR AU R TR R R R R R S PO R S R I IS RS SR T RS R SR T T ST Y
28] !

70 Adad =701 'MP17&62C/MF17464C ADDRESS

80 Add2=702

'MF17&61B/C/MPL7&TB/C ADDRESS

2P0 CLEAR Addl 'DEVICE CLEARI(ED>
100 CLEAR Add?2 {DEVICE CLEAR (FF3)
110 '

120 !

130 LOOF

140 !

150 CLLEAR SCREEN

160 PRINT "%%x MRLI7S2C/MPL7640 AUTO SEARCH SAMFLE FROGRAM +*% '
170 FRINT

180 '

190 GOSUR D_set IDATA SETTING
200 GOSUR Clock 'CHECK CL.OCE 1L.0SS8
210 BOSUR Srch 'AUTO SEARCH ON
220 GOSUE Result 'DISFLAY RESULT
230 '

240 INPUT " Next data setlYes:O, MNo:sl1l",Loop#

230 EXIT IF Loop#="1"
260 END LOOF
1

270 !

280 STOF

250 '

300 ek kknr® MPI7LIB/C MPI743IB/C/MPL78620 ,MF17640 DATA SETTING %#Eakxsxs
310 D_set:!

320 IMFL76IB/C/MPL763B/C DATA SETTING

EIQ !

340 DUTFUT Add2; "CLE 13;RES 1:FRE 12500" 'FREGUENCY
330 QUTFUT Add2; "OF8 o" {VOH

3460 CUTFUT AddZ;"DAF 13DOS 1;DTHM O 'DATA SET
370 QUTFUT Add2;"CDL. 100;CAFP 1;C08 1 VCLOCK. SET
B0 QUTFUT Add2; "LBC 03FT8 3I;FTN 63MRK Z38FT O 'FATTERN
IR0 !

400 IMPL762C/MFL7640 DATA SETTING

410 H

420 OUTFUT Addl; "DTM 0;CTM O;CFL OV VINPUT

430 OUTPUT Addl;"LGC 0;FTS EEPTN &L3MRE Z38FT O" 'FATTERN

440 QUTFUT Addl; "SRH 0; 8YN 1
4350 !
460 RETURN

470 H

480 H

490 VHRR KR KRR KA REXENERNR% Check Connection #HEFXXREEXXEREEEREREEREXRERNERE
H00 Clock: '

510 !

Fa LOOP

B30 !

H40 GOSUR Cannect

patiile} !

ShO QUTFUT Addi;"cLis?" 'CHECE CLOCK LOSS
J70 ENTER Add13Cli¥

580 IF Cli#="CLI 1" THEN

390 FRINT “sxdxxxnx CLOCE LOSE #xasskxrwsn "

&0 END IF

&L1O EXIT IF CLi®="CLI O

10-10



20
HE0
a0
&50
Y18}
70
680
L0
700
716
720
7EO
740
TEO
THO
FTO
780
7RO
a00
810
820
a0
840
850
840
|70
880
a0
POD
P10
SR0
PTI0
FA0
PRI
F&HO
P70
P80
PR0O
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
11730
1140
14150
1160
1170
1180
1170
1200
1210
1220
1220
1240
1250
1260

1270

E********************* AUTO SEARCH FUNCTION

QUTFUT Addl;"8RH 1"
t

OUTFUT Addlg "SRH?"
ENTER Add1;S8rhs
1

EXIT IF Srh#="SRH 0" OR Srh#="SRH

IF Srh$="8RH 0" THEM
“uxaarknx AUTO SEARCH O

QUTFUT Addiy"DTH?"
ENTER Addl;Dth¥
QUTFUT éaddig "DTM?"
ENTER Addl;Dta#
IF DtmE="DTM OF
Dtm#="@END"

DtmE="-2y"

DUTFUT Addls " CFAT
ENTER Addl:Cpa¥

OUTFUT Addl; crm?”

ENTER Addli;CtmE

IF Ctme="CTHM O" THEN
CtmE="GND"

Ctmg="-2v"

OUTFUT Addis "CRPL?"

ENTER Addl;Cpl#

IF Cpl="0CPL O
CplE="CLK"

Cpl #="NCLK"

"DATA THRESHOLD ="%DthElT,101&"
“DATA TERMINATION
FHASE ADJUST
TERMINATION

"ROpaFld,FI8"

SECTION 10 EXAMPLE OF PROGRAM CREATION

WK M e I B M K WK WA KKK

E R s 2k SUE S L

YaNkxkRdd Failed in AUTO SEARCH ®¥#¥eddxn "

;*********%************ DISFLAY RESULT FUNDTIOR 36953 35 0 50 de 0 34 0 W33 3096 53

10-11



SECTION 10 EXAMPLE OF PROGRAM CREATION

1290 ’’
1300 !
11O PR NFKRHRUEE KN RN HRRRNNR® DISFLAY CONNECT TON 6585655 36 0K 3369606 3936 09 3360 W3 36235 % 0
1320 Comnects !

]

1340 FEN 3

1350 VIEWPORT 70,140,50,100
1LELO  SHOW O,70,0,50

1370

1380 CLIP 0,70,%,7Q

1E90  FRAME

1400 !

1410 CSBIZE %,.4

1420 MOVE 25,49

1430 LAREL "<< COMNECTION »3=®
1440

1450 CBIZE 3,.35

1460 MOVE &,3%9

1470 LAREL " MPI781A/MPL7&3A MF1762C/MF1I74&40"
1480 !

1490 HMOVE 7,20

1500 RECTANGLE 2%,18

1510 !

1520 MOVE 28,2

1530 RECTANGLE 25,18

1340 !

1550 MOVE 26,14

1560  IDRAW 0,9

1570 !

1580 FOR I=0 TO PIxZ STEP PI/Z12
13590 IDRAW .2#C0O8(I) , .2%8INID
1600 NEXT I

1610

1620 MOVE 26,14

1&30  IDRAW 21,0

1640  IDRAW 0,9
]

1600 !

1460 FOR I=0 TO FIxZ STEF FI/12
1670 IDRAW .2#C08(1),.2*8INL)
1680 HNEXT I

1690 !

1700 MOVE 21,17

1710  IDRAW 0,6

1720

{730 FOR I=0 TO FI*2 STEF FI/12

1740 IDRAW .2#COS(1),.2*8IND)
1750 NEXT I
1760 !

1770 MOVE 21,17
1780 IDRAW 21,0
1790 1DRAW 0,46

1800 !

1810 FOR I=0 TO FIx*2 STEP PI/12
1820 IDRAW E*COS(I), . 2¥8INCCY)
1820 NEXT I

18540 !

1850 MOVE 16,E5

1860 CBIZE 2.3,.8

1870  LABEL "DATA CLOCKI DATA  CLOCE"

1880

1590 INFUT "Are you ready 7 Fress return key to start.", A
1900 !

1910 RETURN

1920 !

1930 !

1940 END
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SECTION 10 EXAMPLE OF PROGRAM CREATION

(3) Eye margin measurement

This program executes “eye margin measurement” after the MP1764C has been connected to the
MP1763B/C.

First, establish the conditions for eye margin measurement in the MP1764C and MP1763B/C.

Next, confirm that the clock is not lost, then start the eye margin measurement. Read by using the
request command (EST?) to check if the eye margin measurement succeeded, and display the data.

The values of the input signals at that time are also displayed.

START

® Define the GPIB addresses for the MP1763B/C and MP1764C.
® Sends the device clear command to the MP1763B/C and MP1764C.

\

/

Display the title.

Y

® Set the internal clock frequency of MP1763B/C as 12.5 GHz. (*1)
® Sst the output offset reference value of MP1763B/C as VoH.
@ Set the DATA output amplitude offset as 1 V and the termination voltage as GND.
® Set the CLOCK output amplitude offset as 1 V and the termination voltage as GND.
 Set the pattern logic as positive, generation pattern as PRBS2'°-1, mark ratio as 1/2,
and AND bit shift as 1 bit.
Y

@ Set the DATA input termination voltage of the MP1764C as GND, the CLOCK input
termination voltage as GND, and the clock polarity as CLOCK.

® Set the pattern logic as positive, generation pattern as PRBS2'%-1, mark ratioas 1/2,
and AND bit shift as 1 bit.

®Set AUTO SEARCH OFF and AUTO SYNC ON of the MP1764C.

® Select an eye margin measurement error ratio from 1E-2 to 1E-9.

i

\

® Display the connection diagram of the MP1764C and MP1763B/C.

Is the clock loss status
checked using (CLI?)?

Clock loss Display clock loss

messages.

Clock OK

® To next page
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SECTION 10 EXAMPLE OF PROGRAM CREATION

0] From previous page

® Start the eye margin measurement.

(

s the eye margin
measurement status checked
using (EST?) ?

EST 1

ESTOOrEST1

® Eye margin measurement succeeded with EST 0, and failed with EST 2. These are
displayed on the CRT.
® Also, the input signal values for the above are displayed.

Loop

Repeat processing?

*1 The MP1763B/Cinternal clock frequency setting is effective only when the MP1763B/C OPTION-01 internal
synthesizer is installed.
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SECTION 10 EXAMPLE OF PROGRAM CREATION

® Program list

10
20
20
40
G0
&0
70
80
0
100
110
120
1730
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
J00
10
20
X320
40
350
160
70
380
290
400
410
420
430
440
450
460
470
480
40
G000
H10
H520
530
B40
550
T
570
S80
S0
&0
&H10

LRl S Lt T R TR T R L R R R R A VTR T R VI (VR VvV ey I Kot e He BN BN
1K

*
HE MP17620C/MP17640C EYE MARGIN SAMFLE FROBRAM *
e EYE _MRGN *
B A Rl R R L L R R TR Ty R R E VR RV R S VR SR
1

Add =701 MR 762C/MP17640 ADDRESS
Add2=702 MELTOLEB/C/MPL76E8/0 ADDRESS
CLEAR Addl 'DEVICE CLEAR(ED)

CLEAR Add® 'DEVICE CLEAR (FFE)

)

!

L.Oar

{

CLEAR SCREEN
FRINT "#% MF1763C/MP17640 EYE MARGIN SAMPLE FROGRAM ®x

PRINT
I
GOSUE D_set 'DATA SETTING
BOSUER Clock 'CHECK CLOCK LOSS
GOSUR Eye_mrgn 'EYE MARGIN START
GOSUB Result IDISPLAY RESULT
I
INFUT " Next data setlYes:0, No:1l",Loops$

EXIT IF Loop$="q"

END LOOF

1

STOF

PakpErrsn® MPI7HIB/C MPL76IB/C/MPLI7620 ,MF1764C DATA SETTING #%¥xsxxis

ety !

IMPL761B/C/MP1763EB/C DATA SETTING
1

OUTFUT AddZ3"CLK 13RES 13FRQ 12500% ! FREQUENCY
OUTRUT Add2;"OFS O YOH
QUTFUT Add2;"DAF 13D0S 13DTM 0" 'DATA SET
OUTPUT Add2;"CDOL 1003;CAP 1;008 1" 'CLOCKE SET
OUTFUT Add2;"LBC 03FTS 3;PTN 63MRK 335FT 0" 'PATTERN

1

IMP1762C/MF1764C DATA SETTING

1

OUTFUT Add1;"DTM 03CTM 03CFL 0" VINFUT
OUTFUT Addl;"LBC O3FTS 33PTN 63MRK Z;SFT 0" 'FATTERN

OUTFUT Addli;"SRH O3SYN 1,8YM O°
PRINT " %% SELECT EYE MARGIN ERROR RATIO ##* ©

FRINT » ERROR RATIO L O to 7 1 "
PRINT " O:<=1,0E-2 4rd=1,0E-& "
PRINT "  1:<=1,0E-X S:d{=1.0E-7 "
FRINT * 2:<=1,0E-4 1u=1,0E-8 "
FPRINT "  3Bid=1,0E~5 7:4=1,0E-9 "
INFUT Select number aof the ERROR RATIO = " ,Ert$

OUTPUT Addlz"EME 13EYT "RErts
]

RETURN

t

DM KM R IR RH U HHMERE CHECK COTIN@TTE OF 550525 236K Mo 3T T 0322

Clocks !

1.OQF
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&20 G6OSUB Connect

&0 !

&40 OUTFUT Addiz"cLi?" 'CHECK CLOCE LOSS
&HEHO ENTER Addl1;Cli¥

b&EO IF Cli#="CLI 1" THEN

&TO FRINT “ssssnwds CLOCKE LOSS *xskkxxnnn "

&80 END IF

LHFPQ EXIT IF Cli#="CLI oO"
700 END LOOF

710 '

720 RETURN

730 '

74Q H

750 PEEREEREEEERXXRRXXREREE EYE MARGIN FUNCTION 955 32338 8 3065 9 % 1K 5 K R 35223
760 Eye_mrgre !

77Q !

780 OQUTFUT Addi; "EST 1°

790 !

800 L.O0OF

810 !

820 OUTPUT Addilg"EST?"

830 ENTER Addl;Est#

840 !

830 EXIT IF Egt#="EST 0" OR East$="EST 2¢

860 END LOOF

870 !

880 IF Egt$="EST 0" THEN

8?0 PRINT “#¥¥%#%%% EYE MARGIN OK #¥*%k*%%k%¥x® "
00 ELSE

FL0 PRINT "#¥xx¥k%® Failed in EYE MARGIN *¥#%¥xxxx "

P20 END IF
PIQ !

940  RETURN
1

o0

Q&0 !

970 DRAEH WA XA RERNH XX RE DISFLAY RESULT FUNDCTION 996536965 596 5398 8 90 36 N H o 03 936
P80 Result: !

P90 !

1000 OQUTFUT Addl; "DTH?"

1010  ENTER Addil;Dth#¥

1020 !

1030 QUTFUT Addl;"THM?"

1040 ENTER Addl;Thm$

1050 IF Thm#F="THM -9.999" THEN

10460 Thm#F="THM No data "
1070 END IF
1080 !

1090 bUTFUT Addl; "DTM?"
1100 ENTER AddliDtm#
1110 IF Dtm#="DTM 0" THEN

1120 Dtm&="GND"
1130 ELSE

1140 Dim#="—2y"
1180 END IF

11&0 '

1170 OUTFUT Addig "CFAT"

1180 ENTER AddliCpa¥

1190 !

1200 OUTFUT Addlg "PHM?"

1210 ENTER AddliPhmE

122 IF Fhao$="FHM -9999" THEN

1230 Fhim&E="FHM Na data "
1240 END IF
1250 !

1260 OUTFUT Addlg"CTM?"
1270  ENTER AddliCtmé
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1280 IF Ctms="CTM O" THEN

1290 Ctmé="GND"
1300 ELSE

1310 Ctm#p=" —2V"
1320 END IF

1330 !

1340 OUTPUT Addl;"CRL?"
1350 ENTER Addi3Cpls
1360 IF Cpl$="CFL 0" THEN

1370 Cpl#="CLk"

1380 ELSE

13290 Cpl#="NCLK"

1400 END IF

1410 !

1420 FRINT "DATA THRESHOLD ="2Dth#[%5,103&" v*

1430 PRINT "THRESHOLD MARGIN = "&Thm#%[5, 101" Vp-p"
1440  FRINT "DATA TERMINATION = "&Dtm$

1450 FRINT “"CLOCK FHASE ADJUST = “&Cpaf®ls6,91%" ps”

1460 PRINT "FHASE MARGIN = "&Fhm#$[5,101%" psp-p"
1470 PRINT "CLOCK TERMINATION = "&Ctm$
1480 PRINT "CLOCK FOLARITY = "SLpl%
1490 PRINT

1500 !

1510 RETURN

1520 !

1330 !

1540 | #EREREERRERRKEREREXZRXEN® DISFLAY CONNECTION 26965 296 5 5 36 3696363 3636 36 3 3 3 36 363969 396 % %
1350 Connect: !

13960 !

1370 PEN 3

18580 VIEWFORT 70,140,50,100

1590 SHOW 0,70,0,50

1600 !

1610 CLIF 0,70,5,70

1620 FRAME

1630 !

1640 CSIZE 3,.4

1650 MOVE 25,45

1660 LABEL "<< CONNECTION 3"

1670 !

1480 CSIZE X,.38

1690 MOVE 4,39

1700 LAEREL " MFI761B/C/MP1I763R/0 MF1762C/MFL764C"
1710 !

1720 MQVE 7,20

1730 RECTANGLE 25,18

1740 !

1730 MOVE 38,20

1760 RECTANBLE 25,18

1770 !

1780 MOVE 26,14

1790  IDRAW 0,9

igoo !

1810 FOR I=0 TO FI*2 STEF PI/12
1820 IDRAW. . ZxCOS(I1) , . 2*SIN(I)
1830 NEXT 1

1840 !

1850 MOVE 26,14

1860 IDRAW 21,0

1870 IDRAW 0,9
t

1880 !
1830 FOR I=0 TD FI+2 8TEF FI/12
1900 IDRAW .2%COS(I),.2%#SIN(I)

1910 NEXT 1
1920 !
1930 MOVE 21,17
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1940  I(DRAW 0,6
1

1950 !

1960 FOR I=0 TO FI*2 STEF P1/12
1970 IDRAW . 2%COS(1) , . 2%SIN(I)
1980 NEXT 1

1990 !

2000 MOVE 21,17

2010 IDRAW 21,0

2020 IDRAW O,
|

2030 !

2040 FOR I=0 TO FIx2 STEF FI/12
2030 IDRAW ,2%COS(I) ,.2%#SIN(I)
2060 NEXT 1

2070 !

2080 MOVE 16,25

2090 CSIZE 2.%,.5

2100 LABEL "DATA CLOCK1 DATA CLOCK"

2110 ¢

2120 INFUT "Are you ready 7 Fress return key to start.",n
2130 !

2140 RETURN

2150 !

2160 !

2170 END
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(4) Measurement pattern, BIT WINDOW, and BLOCK WINDOW setting

This program is used to control the characteristics and features of measurement patterns, BIT
WINDOW and BLOCK WINDOW.

Select the pattern logic and measurement pattern, then set the settings for the selected pattern.

@ Define the GPIB addresses for the MP1763B/C and MP1764C.
@ Sends the device clear command to the MP1763B/C and MP1764C.

ALTERNATE

.
>

\

/

Display the title.

!

® Enter the pattern logic (positive or negative).
@ Set the input pattern logic.

® Enter the measurement pattern.

e Set the input pattern.

I

DATA ZERO SUBST PRBS
Y Y Y Y
e Enter the data ® Enter the data ® Enter the pattern. ® Enter the pattern.
length. length. e Set the pattern. @ Set the pattern.
®Set the data length. e Set the data length. ® Enter the number of ® Enter the mark ratio.
®SelectAorB. bits for zero ® Set the mark ratio.
e Set display switching. replacement.
o Set the number of
bits for zero
replacement.

L.
>

Y

Set pattern bit, BIT WINDOW, or BLOCK WINDOW.

Loop

Repeat processing?

® Set the sync mode.

Loop

Repeat processing?
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® Program list

10
20
Z0
40
aly]
&0
70
a0
FO
100
110
120
130
140
150
160
170
180
120
200
210
220
230
240
elats)

R M I BN I N M AW N oI e K e H NI I PN N T W W I I I I WP I e P
i

*
- MF1762C/MF1764C PATTERN SAMFLE PROGRAM *
- ED_PAT *
!**************%*****************%*****%**************%***%***************
i
Add=701 'MF1762C/MP17640 ADDRESS
]
CLEAR Add 'DEVICE CLEAR
1
LOOP

CLEAR SCREEN
FRINT "#% MP1762C/MF17640 FATTERN SAMFLE FROGRAM %%
PRINT
]
(BOSUB Logic set
GOSUR Fattern_set
]
INFUT "Next data setlYes:O, No:il",Loop#
EXIT IF lLoop$="1"
END LOOF
1]

STOF
1]

PRRERERKEEFRRE XN ENRE MPLIT7OR2C/MPLI764C LOGIC SETTING #%K %6384 KK % K6 858 5%

260 Laogic sebt: !

270
280
2P0
300
310
nls]
A0
I40
250
A&HO
I70
80
FE90
400

LOOR

INPUT "Choose LOGIC [Fositive:0O, Negative:11",Lgc#
IF Lge$o>"0" AND Lge$<»"1" THEN
FRINT "Wrong chosen number!! Flease select a correct LOBICY
END IF
EXIT IF Lgoc$="0" (OR Lgc#H="1"
END LGOF

CLEAR SCREEN
QUTRUT  Add; "L.BC “"%l.gc$
1

RETURN

]
VR RN R R R REEFARENAE MPIT7ED2C/MFI76H4C PATTERN SETTING %3653 3 % 33 3963 %5 % 36 % % 9% %

410 Fattern_set: !

20
=0
440

]
L.OQF
INFUT "Choose eoeasure FATTERN [Alternate:D, Datazl, Zero subst:2, PRES

s BRIV Patty

450
4460
470
480
490
D00
%10
20
530
540
Hao
S40
570
S80
MODE"
5820

10-20

IF Fatt$<>"0" AND Patt®<»"1" AND Fatt#<:"2" AND Fabtt$<x"3E" THEN
FRINT "Wong chosen number!! Please select a correct PATTERN®
END IF
EXIT IF Fatte="0" OR FPattF="1" OR Fatt£="1" 0OR Fatts="Z" 0OR FattH="3"
END LLOOF
CLEAR SCREEN
QUTRUT Addy "FTS "&Fattd
1

SELECT Patt®
CAase "ov
LOOrP
INFUT "Choose SYNC MODE [Normal:0, Frames:11",S8yncs
IF Sync®ix"Q" AMD SyncHdx"1" THEN
FRINT "Wrong chosen number!! Please select a correct SYNC

END TF
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HOO EXTT IF Sync#="0" OR SyncE="1"
610 END LOOF
20 CLLEAR SCREEN
630 DUTPUT Addj; "SYM "&8ync#
&H40 GOSUR Altn
650 CASE "1"
b&HD L.OQF
&70 INFUT "Choose SYNC MODE [Normal: 0, Frame:l, Quick:21",SyncH
680 IF Syne$4:"0" AND Sync#H<x"1" AND Sync$s>"2" THEN
&90 FRINT "Wrong chosen number!! Flease select a correct SYNG
MODE"
700 END IF
710 EXIT IF Sync#="0" OR Sync#="1" OR Sync$="2"
720 END LOOF
7IQ CLEAR SCREEN
740 QUTPUT Add; "8YM "uWSyncs
750 BOSUR Dat
760 CASE "2"
770 L.OOF
780 INFUT "Choose SYNC MODE [Normal:Q, Frame:l, Quick:Z1",Syrics
70 IF Sync®<="0" AMD Sync#{»"1" AND SvncEd="2" THEN
800 FRINT "Wrong chosen number!! Please select a correct SYNC
MODE"
810 END IF
820 EXIT IF Sync$="0" OR Sync#="1" OR Sync="2"
EO END LOOF
840 CLEAR SCREEN
830 QUTFUT Addj; “"SYM "&8ync¥
8&0 GOBUR Zer
870 CASE "3
880 GUOSUR Frbs
830 !
FOO END SELECT
PLO !
QIO RETURN
P30 !
P40 PREXREEEREEREX AR AR R X ®E ALTERNATE FATTERN SETTING #¥¥%%%EEEEERERREER XX LR RE
50 Altns '
FEO LOGF
F70O INFUT "Set alternate pattern length [128 to 41943041" ,Alt _din%
P80 Alt _dln=VAL (Alt_dln#%)
20 IF Alt_dlin%128 OR Alt_dlin>4194304 THEN
1000 FRINT "Wrong input ALTERNATE LENGTH!'! Flease set a correct number”
1010 END IF

1020 EXIT IF Alt_dln>=128 AND Alt_dln<=4194304
1070 END LOOP
1040 CLEAR SCREEN
1050  QUTFUT Add; "DLN “%Alt_dlng
t

10460

1070 LOOF

1080 INFUT "Choose ALTERNATE A or B [A:Q, EB:11 ",Alt deps

1090 IF Alt_dsp${>"0" AND Alt dep$<>"1" THEN

1100 PRINT "Wrong input ALTERNATE DISFLAY!! Flease set a correct number
1110 END IF

1120 EXIT IF Alt_dsp#="0" OR Alt_dsp$="1"

1130  END LOOF

1140 CLEAR SCREEN

1150 OQUTRUT Add; "ALT "Alt_dsp$

1160 !

1170 1LOOF

1180 LOOF

1190 INFUT "Which PATTERN do you set?lFattern:0, Rit_window:l, Block_wi
ndow: 21" ,Dsp_sel$

1200 IF Dap sel#{>"0" AND Dsp sel$::"1" AND Dsp_sel$s="2" THEN

1210 FRINT "Wronag input setting DISFLAY SELECT ! Flease set a corre
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ot mamber®

1220 END IF

1230 EXIT IF Dap_ sel$="Q" OR Dsp_sel¥="1" OR Dsp_sgel$="2"
1240 END LOOF

250 CLLEAR SCREEN

1260 QUTFUT Add; "DSF “"%Dsp_seal*

270 SELECT Dsp sel®

280 CASE "o

1290 GOSUE Rit _patt

1300 CASE "1"

1310 BUOSUR Bit_win

13220 CASE "2

1330 GOSUB Rlock _win

17340 END SELECT

1350 INFUT "Do vou wish to continue to set another ALTERNATE pattern?lYes:O

, Ne:il",Cont _alt#$

1360 EXIT IF Cont_altE="1"

1370  END LOOF

1380 CLEAR SCREEN

1350 RETURN

1400 !

1410 ITREAREEREREEUREEUEXRKEREXEX DATA PATTERN SETTING 295565559633 5536 5 3554 696 96 5 3 4 X5 % %
1420 Datsz !

1430 LOOF

1440 INFUT "Set data pattern length [2 TO B3886083",Dat_diln#F

1450 Dat _dln=VAL (Dat_dln$¥)

1460 IF Dat_din<2 OR Dat_dln:»B8388608 THEN

1470 PRIMT “"Wrong input DATA LENGTH!! Please set a correct number"
1480 END IF

1490 EXIT IF Dat_dln®=2 AND Dat_dln<{=8388608
1500 END L.OOF

1510 CLEAR SCREEN

1520 QUTRUT Add; "DLN “&Dat_dln%

1530 !

1540 LOOF

1550 LoarF

1560 IF Dat_dln MOD J2=0 THEN

13576 INFPUT "Which PATTERN do you set?iPattern:0, Bit _window:i, Eloc
k_window: 21" ,Dsp_sel$

13580 Flg=0 !TRUE

1590 IF Dsp_sel${>"0" AND Dsp_sel$::>"1" AND Dsp sel#<>"2" THEN
1600 FRINT "“"Wrong input setting DISFLAY SELECT!! Please set a ©

orrect number"

1610 Flg=1 !FALSE

1620 END IF

1670 EL.SE

14640 INFUT "Which PATTERN do you set?lPattern:0, Bit_window:11",Dsp
sal ¥

18650 Flg=0 !'TRUE

16460 IF Dsp_sel®<>"0" AND Dsp_sel$<x"1" THEN

1670 FRINT "Wrong input setting DISFLAY SELECT!! Please set a ©

orrect nuwnber"

14680 Flg=1 !FALSE

16%0 END IF

1700 END IF

1710 EXIT IF Flg=0

1720 END LOOF

1730 CLEAR SCREEN

1740 OQUTPUT Add; "DSF “&Dsp sels$

1780 !

1760 SELECT Dsp sel#

1770 CASE "o

1780 GOSUE Bit patt

1790 CASE "1v

1800 GOSUE Bit_win

18110 CABE an
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1830 GOSUB Block _win
18%0 END SELECT
1840 INFUT "Do youw wish to continue to set another DATA pattern?[Yes:0, No:
131, Coant_dat#
1850 EXIT IF Cont _dat$="1*"
1860 END LOOF
1870 CLEAR SCREEN
1880 RETURN
18%0 !
1900 P RAFEREEFRANRRRERHX XA XXX ¥ X% ZERD SUHEST FATTERN SETTING %965 % 55 %556 565K % 3% ¥ KK KKK
1910 Zers !
1920  LOOR
1930 INFUT "Bet zero subst pattren [277:0, 2°9:1, 2711:2, 271%5:31",Zasub_dan
K3
1940 IF Zaub dans<>"0" AND Zsub_dan®<>"1" AND Zsub _dan<>"2" AND Zsub dan$
FHM3IN O THEN
1950 FRINT “Wrong input ZERO SUBST. PATTERN!! Please set a correct numb
er “
1960 END IF
1970  EXIT IF Zsub _dan$="0" OR Zsub_dan®="1" 0OR Zsub_dans="2" R Zsub_dang="3"
1980 END LOOF
1990 CLEAR SCREEN
2000 SELECT Zsub dan¥
2010 CASE "O"
2020 OUTFUT Add; "FTN 2%
2030 L.OOF
2040 INFUT "Set zero subst length [1 to 1271",Zsub_lent
2050 Zsub_len=VAlL (Zsub_len¥)
2060 IF Zsub_len<t OR Zsub_len>127 THEN
2070 FRINT "Wrong input ZERO SURST LENGTH!! Flease set a correc
t number™
2080 END IF
2090 EXIT IF Zsub_lenr=1 AND Zsub_len{=127
2100 END LOOF
2110 CLEAR SCREEN
120 OUTPUT Add; "ZLN "&Zsub_len®
210 !
2140 CASE “1*
2130 QUTFUT Add; "FTN 3"
21&0 LOOF
2170 INFUT "Set zero subst length [1 to S511i1",Zsub_lens®
2180 Zsub_len=VAL (Zsub_len¥)
2190 IF Zaub lendl OR Zsub_len>S11 THEN
2200 FRINT "Wrong input ZERO SUBST LENGTH!! Flease set a correc
t” number
2210 END IF
2220 EXIT IF Zsub_len>=1 AND Zsub_ len<=311
2230 END LOOF )
2240 CLEAR SCREEN
2250 DUTFUT Addi"ZLN "&ZIsub _lens
2240 ¢
2270 CASE "2"
2280 DUTRUT Adds "PTMN 3"
2290 LOOF
2300 INFUT "Set zera subst length [1 to 204731",Zsub_lent
2310 Zsub_len=VAL (Zsub_len¥)
220 IF Zsub _lendl OR Zsub_len>2047 THEN
2REO FRINT “"Wrong input ZERO SURST LENGTH!! Please set a correc
t number"
C2340 END IF
2330 EXIT IF Zsub_len =1 AND Zsub_len<=2047
260 END LOOF
RAT7Q CLEAR SCREEN
OUTPUT Addi "ZLN "%Zsub_lens
2EP0 !
2800 CASE "=t
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2410 QUTRUT Addg "FTN &*

2420 L.OOF

243Q INFUT "8et zero subst length [1 to 327&71",Zsub_len¥

2440 Zeub _len=VAL (Zsub_len¥)

2450 IF Zsub _lendl OR Zsub_len>327&7 THEN

2860 PRINT “"Wrong input ZERO SURST LENGTH!! Please set a correc
t number"

2470 END IF

2480 EXIT IF Zsub_len>=1 AND Zsub_len<=32767

2490 END LOOP

2H00 CLEAR SCREEN

2510 OUTRUT Add: "ZLN "&Zsub _len*

2520 '

2930 END SELECT

2540 !

25850  LOOP

2B60 LOoOF

2E70 INFUT "Which FATTERN do you setPlBit_window:l, Hlaock _window:21",Ds
p_sel¥

2580 IF Dsp_sel#<>"1" AND Dsp_sel$d"2" THERN

2390 FRINT "Wrong input setting DISFLAY SELECT!! Please set & corre
ct number"”

2600 END IF

2610 EXIT IF Dsp_sel#$="1" OR Dsp_sels="2"

2620 END L.00P

2630 CLEAR SCREEN

2640 OUTPUT Add: "DSF "&Dsp_sel$

2650 !

Rb6O SELECT Dep_sel#®

2670 CASE "1

24680 GOSUR Bit_win

2620 CASE "2"

2700 BGOSUR Rlock_win

2710 END SELECT

RTR0 INPUT "Dao you wish to continue to set another ZERD SUEST.pattern?iYes:

O, No:l1l",Cont_zsub#
2730 EXIT IF Cont_zsub#="1"
2740 END LOOF
2750 CLEAR SCREEN
2760 RETURN
t

2770 '

DTG0 I ERRRERRRRERREX R KRR R XXX X% PRES FATTERN SETTING Jo e 3B A W BT I I I N I NN
*

2790 Prbs: !

2800 LOOF

2810 L.OOF

2820 FRINT "Select FRES pattern [277-1:0Q, 279-1:1, = 11-1:2, 2™15-1331"
2BT0 FRINT " [2°20-1:4, 2723~-1:5, 2731-1:1é bR
2840 PRINT

2850 INEUT "Set PRES pattren ",Prbs dan¥

2B&O IF Pribs_dan$<>"0" AND Prbs_dan${x"1" AND Frba_dan$s>"2" AND Frbs_d
an$s +"3IY AND Frbs_dan$<>"4" AND Prbs_dan$<:"3" AND Frbs_dan$l 6" THEN

2870 PRINT "Wrong input FRES PATTERN!! Please set a correct number"
2680 END IF

2890 EXIT IF Prbs_dan$="0" OR Frbs_dan$="1" OR Prbs_dan$s="2" OR Prbs_dan$="
I OR Prbs_dan®="4" OR Prbs_dan$="3" OR Prbs_dan¥="6&"

2900 END LOOF

2910 CLEAR GCREEN

2920 SELECT Prbs_dan#¥

POIN CASE "“O"

2940 QUTFUT Adds;"FTN 2"

2950 CASE "1

2960 OUTFUT adds “"FTN 3"

2970 CAGE 2"

2980 OUTFUT Add;"FTN 5"

BP0 CAgE e
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HEOOO
TFOLO
FIORO
IOZO0
H0O40
FOBO
FZQLHO
3070
080
090
J100
3110
3120
3130
3140
T1TBO

3160

SECTION 10 EXAMPLE OF PROGRAM CREATION

OUTPUT Addi"FTN &

CABE 4"
OUTPUT Addi"FTN 7®
CABE "3
OUTFUT Add;"FTN 8"
CABE "&"
OUTFPUT Addi"FTN 2"
END SELECT
]
LOOF
FRINT
FRINT "Mark ratio (Fositive)lO/8:0, 1/8:1, 1/4:2, 1/2:31"
FRINT (Negative)[8/8:0, 7/821, 3/4:2, 1/2:3%1"
FRINT

INFUT "Choose MARK RATIO" (Mrk#
IF Mrk$ax"0" AND Mrk$F<>"1" AND Mrk${: 2" AND Mrk#Fd:"3" THEN

ct number"

2170
3180
3190
F200
3210
J220
I2T0
3240
1#

E210
ERE0

FRINT "Wrong input setting PRRS MARE RATIO!! Please set a corre

END IF
EXIT IF Mrk&="0" OR Mrks="1" OR Mrk$F="2" OR MrkE="3"
END LOOF

CL.EEAR

S5CREEN

OUTFUT Addy "MRE "&MrkF
i

LooF

INFUT "Do you wish to set BIT-WINDOW PATTERN?LYes:O, No:11",Dsp_ se

1IF Dsp_sel$<:"0" AND Dsp_sels<»"1" THEN

ct number"

B270
280
R2R0
3IFQ0
FELO
FI20
IEFIO
40
KESO
AF60
JE70

PRINT "Wrong input setting DISFLAY SELECT!! Please set a corre

END IF
EXIT IF Dsp sel#$="0" R Dsp_sels="1"
END LOOF

CLEAR

BOREEN

SELECT Dsp_sel#
CASE " (‘ L1

QUTRUT Add; "DBF 1»
GOSUR Bit win

END SELECT

INFUT

11" ,Cont_prbs#
EXIT IF Cont_prbsk="1"

2380
JERQ0
3400
3410
2420
2430
2440
2450
2460
Z470
2480
3490
kilaly}
=510

IHE0
2G40
2890
AT

END LOOF

"Do you wish to continue to set another FRBS pattern?lVYes:0, No:

CLEAR SCREEN

RETURN
'

VR KW AR R KRR EEEEEREE BIT FATTERN SETTING 5365655 %5 3 336 39 5% %36 K 3 % %% W ¥ %%

Bit _patts: !
1

DIM Bit#[2355)

L.OAF
FRINT
FRINT
INFUT
INPUT
1
Bi tg="
A$&.II(:' "

"You aer able to choice data format of HEXadecimal or DECimal
"Default data format is HEXdecimal"

"Which do youw choice foramt [HEXdecimal:0, DECimal:11",Fmt#
"Where do you set start pagell to LENGTH/L&I",Fage®

FOR k=0 TO 7
FRINT "<Do you sat bit-pattern of = "&VALF (VAL (Fagea$) +k) &" FABGET [

Yes:O, Nostl”

3570
2580
BEFO
3600

INFUT ", A%

IF

AE="1" THEN
IF K=0 THEN
GOTA Jump out
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34610 EL.SE

FLRQ GOTO Jump

ILIO END IF

3640 END IF

I&650 FRINT

T660 IF K4 *Q THEN

3670 Bit®=Rit$","

680 END IF

ILF0 IF Fmt#="1" THEN

Z700 LOOF

R710 PRINT "Enter “&VALZF (VAL (Fage$)+k)&"FAGE pattern [ O to &85
KA B

I720 INFUT B#%

3730 B=VAL (B¥)}

I740 EXIT IF Br=0D AND E{=635535

X730 PRINT “Wrong number!'Please input a correct number
I760 END LOOF

3770 CLEAR SCREEN

3780 EL.SE

F730 LOQF

3800 PRINT “Enter "&VALF (VAL (Fages$)+k)&"FABE pattern [ O to FFF
F" :]N

I8lo INFUT E$

3820 B=DVAL (B$,16&)

830 BF=""H#H" 4R

840 EXIT IF Bx=0 AND B<=63033

850 PRINT "Wrong number! !Please input a correct number™
3860 END L.OOF

3870 CLEAR BCREEN

x880 END IF

3890 EBi t#=Rit+LE$

P00 NEXT k.

3910 Jumpe !

I920 FRINT

QIO FRINT "You set data is :FAG "%Fages&"; RIT "&Bit#

2940 OUTFUT Add; "FABR "&Fage$s®";BIT "&Bit$

2950 !

3960 Jump_outs:!

2970 INFUT "Do you want to continue setting BIT-FATTERN? [Yes:0, Na:il",lLoo
p¥

3980 EXIT IF Loop$="1"
3990 CLLEAR SCREEN
4000 END LDOF

4010 CLEAR SCREEN
4020 RETURN

4030 !

4O40 1R RERRERRARNKEEXHNHEH%%%% BIT WINDDOW SETTING *¥EHERNEFREXEKRE KR RIREERALHE
4050 Bit_win: !

4060 !

4070 DIM Bit_win&l(255)

4080 LOOR

4090 FRINT “You aer able to choice data format of HEXadecimal or DECimal”
4100 FRINT “Default data format is HEXdecimal"

4110 INFUT "Which do you choice faramt [HEXdecimal:O, DECimalz 12" ,Fmt#
4120 INFUT "Where do you set start pagell to 21" ,Page?®

41730 IF Fage$<>"1" AND Fage$i:"2" THEN

4140 GOTO Junpl

4150 END IF

4160 !

4170 Bit_wing=""

4180 Ag=tQ"

4190 FOR K=0 TO 1

4200 IF VAL (Fage#®) +k 2 THEN

4210 GOTO Jumpl

4220 END IF

42730 PRINT "<Do yvou set bit-WINDOW-pattern of = "EVALE (VAL (Faged) +H) &
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FAGE? [Yes:Q, MNogll"

4240
4250
4260
4270
4280
4290
4300
4310
4320
43I0
4340
473750
43460
4370
4380

Lo
4390
4400
4410
4420
Q430
4440
4450
4440
4470
4480

Lo
4490
4300
4510
43[20
43320
4340
4550
4360
45B70
4580
4320
4 &HQG0
44610
4&20
44630
44640
4630
4660
4670
4680
4650
4700

INFUT A%
IF A%="1" THEN
IF K=0 THEN
BOTA Jump _outl
ELSE
GOTO Jumpl
END IF
END IF
FPRINT
IF K30 THEN
Bit _win#g=Rit_win$i","

END IF
IF Fmt®="1" THEN
LOOP

FRINT “Enter "&VAL$ (VAL (Fage®)+k)L"FABGE BIT-WINDOW pattern

to &5535 1"

INFUT B#
B=VAL (B¥)
FRINT E
EXIT IF Br=0 0OR B<=435%
FRINT "Wrong number!!Flease input a correct number"
END LOOF
CLEAR SCREEN
ELSE
LOOF

FRINT "Enter "&VALE (VAL (Fage$)+k)%"FAGE RBIT-WINDOW pattern

to FFFF 1"

Jumpl

Jump

4740
4750
4760
4770
4780
4790
4800

INFUT EB#
FRINT EB#
B=DVAL (B¥,16)
FPRINT B
B¥="#H"UEB$
EXIT IF E»=0 AND B<=465535
END L.OOF
CLEAR SCREEN
END IF
Bit_winF=Bit_winfBs
NEXT k
!
FRINT
FRINT "You set data is :MSK "%PFagef&"; CHM "HEit _win®
OUTFUT Add; "MSE "&Fage$%";CHM "&Bit_wing
1

autls!
Lo
INFUT "Do you wish to set EBEIT-WINDOW ON/OFFLOFF:O, ON:11%,Enaf
EXIT IF Ena$="0" OR Enaf="1"
FRINT "Wrong number!!Flease input & correct number”
END LOOF
CLEAR SCREEN
QUTFUT Add; "MSE "UEna%
INPUT "Do you want to continue setting BIT-WINDOW-PATTERN? [Yes:0, No:

EXIT IF Loop#="1"
CLEAR SCREEN

END

LoorP

CLEAR SCREEN
RETURN
]

;******N'***'I"**************%* ELOCK WINDDW SETTING 5555052 396 22 0 96 3 36 0 o 626

N Ru K

4810
4820
4870
4840

Rlock

_wins !

DIM Block win$[2557

L.OOF
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4850
4860
4870
4880
4890
4500
4910
4920
4930

FRINT "You aer able to choice data format of HEXadecimal or DECimal®
FRINT "Default data format is HEXdecimal"

INFUT "Which do you choice foramt [HEXdecimal:(Q, DECimal:11",Fmt#
INPUT "Where do you set start pagell to LENGTH/161",Faget

)

Block wing=""
As: Ilolb
FOR K=Q TQ 7
FRINT "<{Do you set BRLOCK-WINDOW-pattern af = “"&VALF (VAL (Fage$) +k) %

" OFAGET [VYes:0, No:il®

4940
4950
4940
4970
4980
4990
SO00
HO10
HO20
HOZO
$5040
J0E0
060
SO70
5080
= L
S50%0
F100
Hi10
S120
5150
5140
5150
H160
5170
o L
5180
5190
H200
5210
D220
§230
5240
5250
G260
G270
SEBO
5290
FERO0
T30
SF20
GEI0
5340
SAS0
G360
ER70
5380
SEQ0

INFUT A%
IF A%="1" THEN
IF k=0 THEN
GOTO Jump _out
ELSBE
GOTO Jumpz
END IF
END IF
FRINT
IF K<=0 THEN
Elock_win¥=Elock_wins&","
END IF
IF Fmt$="1" THEN
LOor
FRINT “"Enter "&VALF (VAL (Fage#$) +K)&"FAGE BLOCK~WINDOW patte
0 to &585EF5 1"
INFUT B3%
B=VAL (B¥)
EXIT IF BIO OR E-55535
FRINT “Wrong number! !Flease input & correct number"
END LOOF
CLEAR SCREEN
ELSE
LOOF
FRINT "Enter "&VALF (VAL (FPage®)+t) &"FAGE BLOCK-WINDOW patte
Q ta FFFF 1"
INFUT B¥
B=DVAL (B¥,16)
s $H " SBE
EXIT IF Br=0 AND B« =465335
END LOOF
CLEAR SCREEN
END IF
Block _win#¥=Block_win$uB$
NEXT ¥
Jump2s !
PRINT
FRINT "You set data is 1FAG "&Fagesx“; MBE "wEBlock _win®
QUTPUT Add; "PAG "“"&Fage¥d";MGE “&Block_win®
1
Jump out 2!
LOOF
INFUT "Do you wish to set BLOCK-WINDOW ON/OFFLOFF:O, ONs1i1”,Ena%
EXIT IF Ena%="0" OR Enaf="1"
FRINT "Wrong number!!Flease input a correct number”
END LOOF
CLEAR SCREEN

INPUT "Do you want to continue setting BLOCE-WINDOW-FATTERN? [Yes:O, N

o L1, Looap#

5400
5410
H420
54350
G440
5450
G460
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EXIT
END

CLEA
RETU

IF Loop3="i®
LOOF
F SCREEN
RN

PALISE

END



SECTION 10 EXAMPLE OF PROGRAM CREATION

(5) Error analysis
This program executes the error analysis function.

Confirm that the clock is not lost because error analysis becomes invalid if the clock is lost. Start the
error analysis.

Read by using the request command (EAT?) to check if the error analysis is being executed, and display
them on the CRT.

Display the error analysis results on the CRT.

START

o Define the GPIB addresses for the MP1763B/C and MP1764C.
® Sends the device clear command to the MP1763B/C and MP1764C.

\
Display the title.

Clock loss Display clock loss

messages.

Check the clock loss status by (CLI?).

Clock OK

e Start error analysis.

A

Check the error analysis
trigger status by (EAT?).

EAT1

EATOOrEAT2

®If EAT 0, the CRT displays that there were no triggers.
o If EAT 2, the CRT displays that there were triggers.
Also, the error analysis results are displayed on the CRT.

Repeat processing?
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® Program list

10 136 36 3 96 36K 0 0B K BB T DB BT T B 3 BB e RN A I I T KRN
20 Lo *
0 X MP1762C/MF1764C ERROR ANALYSIS PROGRAM *
40 X3 ED_ANA *
S50 V33 3B 9 0 0 IR I3 I I I B T N IR T I I e B A BB I B e e W e KN
&HO !

70 Adcm70l 'MFPL742C/MP174640 ADDRESS
80 CLEAR Add 'DEVICE CLEAR (ED)

0 !

100 L OO~

110 !

120 CLEAR SCREEN

130 FRINT "% MF17&42C/MP17&4C ERRDOR ANALYSIS SAMFLE FROGRAM *x

140 FRINT

150 !

160 GOSUR Clock 'CHECK CLOCK LOSS8

170 GOSUER Trig 'ERROR ANALYSIS TRIGGBER
180 GOSUR Result 'DISFLAY RESULT

190 H

200 INFUT Try again?lYes:0, No:ll",Loop¥

210 EXIT IF Loops$="1"
220 END LOOF
]

230 !

240 S8TOF

250 '

2860 PREREEREXREXREXERXXR ¥ Check Clock 1055 REEERKERERRE KA EEREKEEE X EREERE
270 Cloack: !

280 !

290 LOOFr

300 !

310 OUTFUT Adds "CLI?" |CHECK, CLOCK LOSS
Z20 ENTER Add;Cli#

230 IF Cli#="CLI 1" THEN

Z40 FRINT “"%sxxxxxs CLOCK LOSS ##eerdett

80 WAIT .5

260 CLEAR SCREEN

370 END IF

80 EXIT IF Clis="CLI Q"
390 END LOOF

400 !

410 RETURN

420 !

470 !

440 D3 RN R XXX XX XRR KR ERROR ANALYSIS TRIGGER *%k¥EXEXKEXKEXXARAXXEEERE
450 Trig: !

460 !

470 QUTPUT Addg "EAT 1"

480 !

490 LOOR

SO0 H

510 QUTFUT Adds "EAT?"

H520 ENTER AddiEat#®

S30 H

540 IF Eat$="EAT 1" THEN

530 FRINT "AWITTING TRIGGER!!'"
560 WAIT .5

G570 CLEAR SCREEN

580 END IF

590 EXIT IF Eat$="EAT 0" OR Eat$="EAT 2"
600 END LOOF
b1Q !
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&R0 IF Eatg="EAT 0" THEN

&30 FRINT “##stxxwsd NO TRRIGER FOUND %%%%xxesn "
&40 ELSE

&H50 PRINT "¥%exsatnntn® TRIGGERD ®#HK%6%%%%M41¥% "
b&0 END IF

b70 '

&80 RETURN

&0 !

700 !

710 b e e W N R R KN NNNXNN® DISFLAY RESULT FLUNCTION 550 500 05 34NN 332 %
20 Result: !

730 !

740  DIM Ana® (1&) [255]

750  CSIZE 3,.7

760  MOVE 20,90

770 LAEBEL “"+<< ERRDOR ANALYSIS RESULT > ™
780

790 CSIZE 3,.5

800 MOVE 0,85

810  LABEL “<< PAGE >»"

B0 !

B30 FOR J=1 TO 16

840 CSIZE 3,.5

850 MOVE O, (80-d#4)

B6O LABEL TRVALE (J)
B70  NEXT J

s80 !

890 CSIZE 3,.5

500  MOVE 20,85

§10  LABEL "<< MONITOR 33"
)

930 CSIZE %,.5

940  MOVE 30,85

50  LABEL "<< ERROR. ANALYSIS DATA  >3"
1

970  CSIZE 3,.5
980  MOVE 50,80

Y0 LAREL " BRIT1é BRITL"
1000 !

1010 FOR 1=1 TO 16

1Q20 QUTPUT Add; "EAF “&VALS$(I)
1030 QUTPUT Addj; "EAB?"

1040 ENTER Add; Ana¥ (1)

1050 CSIZE Z,.3

1060 MOVE 20, (8D-1%4)

1070 LABEL Ana¥(1)L12,20]

1080 !

1090 C8IZE X,.7

1100 MOVE S2, (BO-1#4)

1110 LABREL Ana$(I)[24,411]

1120 !

11320 NEXT I

1140 1}

1150 RETURN

1160 !

1170 !

1180 END
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(6) Measurement results displzy
(displays the measurement results using serial polling)

This program displays the measurement results on the CRT using serial polling.

START

o Define the GPIB addresses for the MP1763B/C and MP1764C.
@ Sends the device clear command to the MP1763B/C and MP1764C.

Y

Display the title.

Y

®Set the expansion event status send conditions so that
the status is sent when measurements are completed.

Y

®Set the measurement settings.

<
Y

\

Clock loss Display clock loss and

messages.

Check the clock loss status by (CLI?).

Clock OK

® Switches the auto search function to ON.

<
-«

Y

SRH 2 Check the auto search
W(SRH?)_
® Display the error

SRHO
message and stop
the program.

\

o Start measurement.

®lssue the measurement data store
STOP command.

Perform serial pollong for the MP1764C.

Y

® Read the measurement data and display it
on the CRT.

® Reset the expansion event register by
(ESR27?).
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® Program list

10
20
J0Q
40
S50
&0
70
80
0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

EFTEXTTETEIL LTSI LELL L LS LS LS S 2L R L RS R R L b Rl bkl ok ok b b b R R e

tae *
IR MFP17&62C/MF17640C MEASUREMENT RESULT SAMFLE PROGRAM *
™ ED_MEAS!L *
1 2 2 B K I e ot e 20 26 T T T e P I T I 26T 0636 36T A e I e I e B e e BN I I N
1

Add=701 IMP17620/1MP1 7640 ARDDRESS

CLEAR Add 'NEVICE CLEAR(ED)

)

L.ODF

Cl.EAR SCREEN
FRINT "%% MP17620C/MF1764C MEASUREMENT RESULT SAMPLE FROGRAM *x

PRINT

]
OUTFUT Add "STO"
GOSUR Status_set ISTATUS RESISTOR SET
GOSUR Meas_cnd IMEAS.CONDITION SET
BOSUR Closs 'CHECK CLOCK LOSS
GOSUR Autao_srh 'AUTO SEARCH OM
GDSUR Folling 'SERIAL FOLE
]
INFUT " Try again?lVYes:0, No:1l",loop#$

EXIT IF Loop#%="1"

END LODOF
!

STOF

]

133 et R RN R R H RN R X NN EE STATUS SETTING 995605 59 536 903 363654 36 3096 H 3 3963600 2 3630 33 36

I00 Status _set:!

10
320
et
40
330
260
70

OUTPUT Addg "*BRE 4" LEBRZ ENABLE
GQUTFUT Adds "ESEZ 1" 'MEAS. END

!

RETURN

]

PRERHERER R XX XN MEASUREMENT CONDITION SET ##¥%#53%% 8 8% HH K833 %% ¥

380 Meas_cnd: !

390
400
410
420
430
440
430
460
470
480
490
S00
510
520
B30
540
S50
G40
G570
“80
590
&00
DITON"

1

DIM Frd®L255]
1.0aF
]
LOOF
INFUT "MEAS.MODE?LRepeat: 0, Singlesl,Untimed:21" ,M_modes®
EXIT IF M_mopde¥="0" OR M_modef="1" OR M_modeF="2"

PRINT "Wrong chosen number!! Flease select a correct MEAS.MODE"
END LOOF

QUTFUT Add; "MOD "&M_modes
CLEAR BCREEN
[}

IF M_mode$:"2" THEN
INFUT "MEAS.TIME=LDAY ,HOUR,MINUTE,SECOND]" ,Frd1$,Prd2s,Prd3s,Prdds
END IF
OUTPUT Add; "FRD "%Frd1sy","uFrd2$%", "SPrd3sy", "uPrd4s
LEAR SCREEN
]

L.OOF
INFUT "AUTO SYNC CONDITION=LOFF:0, ON:11",Auto_syncF
EXIT IF Auto_syncE="0" OR Auta_syncE="1"
FRINT "Wrong chosen number!! Please select a correct AUTD SYNC COM
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Hi
&H20
&30
&40

GO
bHGO
&H70
HBQ
&0
700
710

0

END LOOF

QUTPUT Add; "SYN "%Auto_syncs
CLEAR SCREEN

IF Auto_sync$="1" THEN

L.OOP
FPRINT “"SYNC THRESHOLD=L1E-2:0, 1E-3:1, 1E-4:23"
PRINT " L1E-5:3, 1E-&6:24, 1E~7:51"
PRINT " [IE-8:6, » INT 82"
PRINT

INPUT Sync_th#®
EXIT IF Sync_th#®="Q" 0OR Sync_th#="1" OR Sync_th#F="2" OR Sync_th¥="

I*OR Sync_thE="4" QR Sync_ _thE="3" 0R Sync_th#="6&" OR Sync_th$="g8"

T30 FRINT "Wrong chosen number!! Please select a correct SYND THRE
SHOL.D "
740 END LOOP
750 QUTFUT Addg "SYE "28ync_th#
76O CLEAR SCREEN
770 END IF
780 INFUT "Do you change meas.condition?CVes:0, No:ll",M_conds$
70 EXIT IF M_cond#="1"
800 END LOOF
810 CLEAR SCREEN
20 RETURN
870 !
840 !
850 PRRFHRERRRFXRRERNHR XX *RXXU®* CHECK CLOCK LOSS HERFFREREEEEXE R A RN XX KK R K%
8460 Closs:!
a70 !
880 LaoF
890 QUTFUT Add; "CL1?"
QOO ENTER Add;Cli#
210 IF Clig="CLI 1" THEN
G20 FRINT "#% CLOCE LOSS #*x"
PETO WAaIT .S
@40 END IF
G50 CLEAR BCREEN
FEHO EXIT IF Clig="CLI O"
P70 END LOOF
FEO !
Q290 RETURN
1000 !
1010 T HERERFRRFXUKIUXSRRXRRE AQLUTO SEARCH FUNCT ION 9655 56536 36 3 336 3 336 0 3696 3 3636 3 4 9 36
1020 Auto_srh:!
1030 !
1040 QUTFUT Add;"SRH 1"
1050 !
1060 LOOF
1070 QUTFUT Addj “"SRH?"
1080 ENTER Add;Srh#
1090 IF grh#E="8RH 1" THEN
1100 PRINT "% SEARCHING *#"
1110 WAIT .0
1120 END IF
1130 CLLEAR SCREEN
1140 EXIT IF Srh#="8RH 0" OR Srh¥="SRH 2"
1180 END LOQF
1160 !
1170 IF Srh®="SRH 2" THEN
1180 FRINT "Failed in auto search!! Program STOR! M
1190 STOF
1200 EMND IF
1210 RETURN
1220 !
12350 !

1240
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SECTION 10 EXAMPLE OF PROGRAM CREATION

1250 FPolling:!

1260 QUTFUT Addi"maDs"
1270 ENTER Add;Mod#

1280 IF Mocd#="MOD O" THEN

1290 OUTPUT Addj; "ESR27"
1300 ENTER Add;Esr:$
1310 QUTFUT Adds "STA"
1320 END IF

1330 !

1340 LOOP

1 R50 IF Mod®s="MOD O" THEN
L340 OUTFUT Add; "STA"
1370 END IF

1380 !

1390 OUTFUT Add; "EDS"
1400 WAIT .1

1410 LOOF

1420 A=8FOLL (Add)
1430 EXIT IF RIT(A,2)=1
1440 WAIT .1

1450 END LOOF

14460 GOSUE Result_read
1470 DUTFUT Add; "ESRZ?"
1480 ENTER Add;Esr2%
1490 END LOOF

1500 !

1510 RETURN

1520 !

1530 T EEXEEXREERRUFX¥H XXX EXE DISPLAY RESULT FUNDTION 3% % 58059 59 3 3 3 363 64 % %
1540 Result_read: !

1580 !

1560 DIM Tees(2O51,Arm$ (3 [255]1,Err#(4) L2351
1570 DIM Arm_dat#L255]1,Err_datx[2551

1580 !

1590 QUTFUT Add; "END? O,0"

1600 ENTER Add;Tme#

1410  QUTPUT Add; "ENDT . 1,0"

1620 ENTER AddsArm_dat#

1630 QUTRUT Add; "END? 22,00

16440 ENTER AddiErr _dat$

1650 ArmE(l)=""

16460 ArmE(2)y=""

1670 ArmE(3)=""

1680 k=1

1490 IF Arm_datF< >"ERR" THEN

1700 Max _len=LEN(Arm_dat¥F)

1710 SOR J=1 TO 3

17260 L.OORP

1730 EXIT IF K=(Max_len+1) OR Arm_dat#[K ,kK3I=" "
1740 ArmE (D) =Arm#F (J) LArm_dat#LE,K]
1750 K=k+1

1760 END LOOF

1770 [ R |

1780 NEXT J

1790 ELBE

1800 FOR J=1 TO 2

ig1o ArmE (J) =" NO DATA

1820 MNEXT J

18350 END IF

1840 !

1850 Err#(1)=""

1860 Err$(2)=""

1870 Err$(3)=""

1880 Err#(4)=""

1890 L=1

1900 IF Err dat$<>"ERR" THEN
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1910
192

1930
1940
1950
12460
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140

2150

2160
2170
2180
2190
2200
2210
2220

ey
2RI0

2EA0
PRS0
2260
2ET0
2280

260

10-36

Max _lend=LEN(Err_ dat#$)
FOR M=1 TO 4
LOOrF

EXIT IF Err_dat$[L,L3="," DR L=(Max_lenzZ+1)

Ere (M) =Err# (M) %Err_dat#[L,L]
L=L+1
END LOOF
L=l+1
NEXT M
ELSE
FOR M=1 TO 4
Err#(M)=" NO DATA "
NEXT M
END IF
[}
1

IF Tme$="ERR" THEN

GOTO Jump

END IF

]

PRINT * << START TIME »» “STmesll,173%"
]

PRINT ™ << ARLAM DATA »» "

PRINT * << POWER FAIL INTVLE:X "%ArmE(l)
FRINT * << CLOCK LOSS INTVL:»> "&Arm#¥ (2)
FRINT * << SYNC LOSS INTVL >» "%Arm¥(3)
]

FRINT " << ERROR DATA »>»"

FRINT " << ERROR RATIO »» "&RErr$ (1)
FRINT " << ERROR COUNT 2y “RErr$(2)
FRINT " << EI 2 "UErr$(3)
FRINT " <4 YEFI r "EErr¥(4)
1

FRINT
Jump: !

RETURN

]

!

END

<< GTOP TIME 33

R
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(7) Measurementresults display
(Display the measurement results by the request command)

This program displays the measurement results data by using the request command.

START

e Define the GPIB addresses for the MP1763B/C and MP1764C.
@ Sends the device clear command to the MP1763B/C and MP1764C.

Y

Display the title.

Y

@ Set the expansion event status send conditions so that
the status is sent when measurements are completed.

Y

o Set the measurement settings.

[

Clock loss

Check the clock loss status by (CLI?).

Clock OK

® Switches the auto search function to ON.

-

Y

SRH 2 Check the auto search

e Display the error
message, and stop
the program.

W‘y (SRH?).

SRHO

P
>

Y

STOP

® Start measurement.

Y

e Perform serial polling for the MP1764C.

Y

® Read the measurement data and display it
on the CRT.

® Reset the expansion event register
by (ESR 2?).

Display clock loss
messages.
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EXAMPLE OF PROGRAM CREATION

® Program list

10
2G
eie]
4G
S50
&0
70
80
g0
100
110
120
130
140
150
160
170
18O
190
200
210
220
2EF0
240
250
260
270
280
220

PEFFREERREEREREREEREEEETERREEEEEEREERRLEREREREEEEFEERFEREERREARAEREEREXRTER

1% *
L MF1762C/MP17464C MEABUREMENT RESULT SAMFLE PROGRAM *
b ED_MEASZ2 ®
TRREERAEEERUNFIREERERERESEEXREEREEREEREREEERREEERERFERERE L ERU LR FRRRER LR X
1

Add=701 'MF1762C/MP17464C ADDRESS
CLEAR Add IDEVICE CLEAR (ED)

]

LOOF

1

CLEAR SCREEN
FRINT "#% MF1762C/MP1764C MEASUREMENT RESULT SAMPLE PROGRAM %%

PRINT
t
OUTFUT Addy"STO"
BOBUE Status_set 'STATUS RESISTOR SET
BOSUER Meas_cnd 'MEAS.CONDITION SET
GOSUE Closs 'CHECK CLOCK LOSS
GOSUB Auto_srh 'AUTO SEARCH ON
GUBUER Folling 'SERIAL FOLE
1
INPUT Try again?lYes:0, No:11",Loop*

EXIT IF Loop#="i"

END LOOF

t

STOF

1

PRMERERRRREHRUNRFFRFENE SGTATUS SETTING #HERFRERHEEEEEHEFR XX HEE R RN KR

300 Status_set:!

310
Z20
30
40
E50
360
I70

OUTFUT Addj; "*SRE 4" 'ESR2 ENABRLE
OUTFUT Add; "ESE2 1" 'MEAS. END
'

RETURN
)

i************%**** MEASUREMENT CONDITION SET #¥%&k¥H%EAAKXEERHEREIRRERS

380 Meas_cnd: !

390
400
410
420
430
440
450
460
470
480
490
S00
3510
520
530
540
S50
Si&0
D70
380
590
HQ0
DITON"

10-38

t
DIM Prd${285]
LOOF
1]
LOoR
INFUT "MEAS.MODE?LRepesat:0, Single:l,Untimed:21",M_modes
EXIT IF M_modef="0" OR M_mode$="1" OR M_modef="2"
PRINT "Wrong chosen number!! Flease select a correct MEAS. MODE®
END LOOF
QUTFUT Addz "MOD "&M_modes
CLEAR SCREEM
'

IF M_modes: > 2" THEN
INFUT "MEAS. TIME=[DAY ,HOUR, MINUTE ,SECONDI" ,Prdl¥,Frd2¢,Prdis,Prdas
END IF
OUTPUT Add; "PRD "&Frdl$%", "aPrd2su" , "SFrd3$e", "SFrdds
ILEAR SCREEN
1

L OO
INFUT "AUTO SYNC CONDITION=LOFF:0, ON:13",Auto_syncF
EXIT IF Auto_syncF="0" OR Auto_syncE="1"
FRINT "Wrong chosen number!! Please select a correct AUTO SYRC CON
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610 END LOOF

620 QUTFUT Add; "SYN "%Auto_sync¥

630 CLEAR SCREEN

640 !

&30 IF Aauto_sync$="1" THEN

660 LOOF

670 FRINT "S8SYNC THRESHOLD=[tE-Z:0, 1E-3:1, 1E-4:23"

&80 FPRINT " [LE-5:3, 1E-&:4, 1E-7:31"

650 FRINT " [IE-B:&, , INT 83"

700 FRINT

710 INFUT Sync_th#

720 EXIT IF 8Sync_th#="Q" 0OR Sync_th#="1" OFR Sync_th¥="2" 0OR Sync_ths="
3" OR Sync_th$="4" OR Sync_th#¥="5" OR Sync_th#%="&" OR Sync_th#="8"

T30 FRINT "Wrong chosen number!! Flease select a correct SYND THRE
SHOLD"

740 END LOOF

750 QUTFUT Add; "SYE "&Sync_th#

760 CLEAR SCREEN

770 END IF

780 INFUT "Da you change meas.condition?lYes:0, No:131",M_cond#

790 EXIT IF M_cond#®="1"
800 END LQOOF
810 CLEAR SCREEN
820 RETURN
1

80 !

840 !

850 P RRARRL KNS EREKRRRFERANER CHECK CLOCK LOSS #5555 H KA 463534 55 H K35 %
840 Closs:!

870 !

880 LOOF

830 QUTPUT Addz"CLI?"

Q0O ENTER Add;Cli#

210 IF Cli#="CLI 1" THEN

QR0 FRINT “#x CLOCK L.LOSS =**"
93 WAIT .S

240 END IF

950 CLEAR SCREEN

940 EXIT IF Cli#%="CLI O

370 END LODF

980 !

290 RETURN

1000 !

JO10Q 1 HEFRREEREERKEREXXEXXEE AUTO SEARCH FUNCTION $%k%#E¥¥EEXRFRRIXRXELKLEE
1 020 Auto_srhs!

1030 '

1040 OUTFUT aAddg "8RH 1"

1030 !

10&0 LOOF

1070 OUTPUT Addyg "SRH?"
1080 ENTER Add;Srh#

1090 IF Srh®="8RH 1" THEN
1100 FRINT "#% SEARCHING *="
1110 WAIT .3

P 120 END IF

I 130 CLEAR BCREEN

1140 EXIT [F Srhf="8RH 0" OR Srh¥="8RH 2"
1150 END LOOF
1

11&0 !

FL70  1IF Srhg="GRH 2" THEN

1180 PRINT “Failed in auto search!! Program STOP!!"
1190 STOF

200 END IF
1210 RETURN
1220 !

P2E0 !
P20 1HFRBRBEHBRRANR AR ERNFHHHRHHRU POLL TNG 35550388 05050 39 309 K0 00 3 B MY R e B 2
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250 FPollings:!

1260 OUTPUT Addj; "MOD?Y
1270 ENTER Add;Mods#

1280 IF Mod#="MOD O" THEN

1290 QUTPUT Add; "ESRZ?"
1300 ENTER Add;Esr?s$
1310 OUTFUT Add; "STA"
1320 END IF

1330 !

1340 LOOF

1380 IF Mod#$<>"MOD ©" THEN
1360 QUTFUT Add; "STA"
1370 END IF

13280 '

1390 QUTFUT Add; "EDS"
1400 WAIT .1

1410 LOOF

1420 A=SPOLL (Add)
1430 EXIT IF BIT(A,2)=1
1440 WAIT .1

1430 END LOOF

1460 GOSUER Result_read
1470 OUTFUT Addg "ESR27"
1480 ENTER Add;Esr2s%
1490 END LOOF

1500

1510 RETURN

1520 !

1530 I HERRREERERHASRERCEEERE DISFLAY RESULT FUNCT IO #5 0s s ¥ 853 45 3 N KN
1540 Result_read: !

18580 !
1360 DIM Err#(4)[255)
1870 !

1380 DUTPUT Add;"ER?"
1590 ENTER AddiErrEl)
1600 OUTFUT Addi"EC?"
1610 ENTER AddiErrs (2)
1620 DUTFUT Addi"EI?"
1630 ENTER Add;Erer# (3)
1640 OUTRUT Addi"EFI?"
1630 ENTER AddiErerE(4)
]

1660 !
1670 PRINT " << ERROR DATA &>
1680 FRINT " << ERROR RATIO > "RErrE (1)

1690 PRINT " << ERROR COUNT
17Q0  PRIMT " << EI

1710 PRINT " << %EFI

1720 ¢!

1730 PRINT

1740 RETURN

1730 !

1760

1770  END

[
s

"HErEE (2)
"RErrFE (D
"RErrE (4)

(R
R RN
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(8) Intermediate measurement data display

This program displays the intermediate measurement data on the CRT.

START

e Define the GPIB addresses for the MP1763B/C and MP1764C.
® Sends the device clear command to the MP1763B/C and MP1764C.

Y

Display the title.

Y

® Set the measurement settings.

-
-

Clock loss Display clock loss

messages.

Check the clock loss status by (CLI?).

Clock OK

@ Switches the auto search function to ON.

(

\

SRH 2 Check the am SRH 1

status by (SRH?).

o Display the error
message, and
stop the program. ® Enter the data display cycle.

,,

o Start measurement.

Y

® Read the measurement data and display it
on the CRT.
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® Program list

10
20
30
40
50
&0
70
80
S0
100
110
120
130
*%"
140
150
160
170
180
120
200
210
220
230
240
250
260
270
280

H FrRVETR IR A e A X XA R T IR SR AR SR L A S S R S R LS R Rt s s R Rt
U *

! % MF1762C/MF1764C MEASUREMENT INTERMEDIATE DATA SAMPLE FROBRAM *
' % ED_MEASI *
B L Xt X R 2 e Ty S e S S R e S St R LS R i S s Lt bt b bt
!
Add=701 'MP1762C/MP1764C ADDRESS
CLEAR Add !DEVICE CLEAR(ED)
1
Laor

]

CLEAR SCREEN
PRINT "%# MF1762C/MF1764C MEASUREMENT INTERMEDIATE DATA SAMFLE FRDGRAM

FRINT
1
DUTPUT Addi"STO"
GOSUER Meas_cnd IMEAS. CONDITION SET
GOSUB Closs 'CHECK CLOCK LOSS
GOBUER Auto_srh 'AUTD SEARCH ON
GOSUB Int_dat 'INTERMEDITAE DATA
t
INFUT Try again?lYes:0, No:i1l",Loop#$

EXIT IF Lowp#="1"

END LOOF

t

STOF

1

i***************** MEASUREMENT CONDITION SET ®EXHREERKEXRKEXRKEXEXERN

290 Meas_cnd: !

300
310
320
330
340
350
T60
270
380
390
400
410
420
430
440
450
460
470
480
490
500
S10
DITON"
520
S30
540
520
560
570
580
590
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DIM Frd$[255]
1.O0F
)

LODP
INFUT “MEAS.MODE?LRepeat:0, Bingle:tl,Untimed:2]" M _modes$
EXIT IF M_mode$="0" OR M_mode¥="1" OR M_mode$="2"

FRINT "Wrong chosen number!! Please select a correct MEAS. MODE"
END LOOFP

OUTFUT Addp"MOD “&M_mode#
CLEAR SCREEN
1
IF M_mode$d>"2" THEN
INFUT “MEAS.TIME=IDAY,HOUR,MINUTE,SECONDI",Prdl$,Frd2%,Prd3s,Frd4s
END IF
OUTFUT Add;"FRD "&Frdist","&Frd23&", "&Frd3st" , "uPrdas
'LEAR SCREEN
]
LOOF
INFUT "AUTD SYNC CONDITION=LOFF:0, ON:11",Auto_sync¥
EXIT IF Auto_sync$="0" OR Auto_ syncF="1"
FRINT "Wrong chosen number'!! Please select a correct AUTO SYNC CON

END LOOF

DUTFUT Addy"SYN "%Auto_sync#

CLEAR SCREEN

[}

IF Auto_sync#="1" THEN

L.ooF

FRINT "8YNC THRESHOLD=[1E-2:0, 1E-3:1, 1E-4:21"
FRINT " [L1E-5:3, 1E~b:14, 1E~7131"
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&HOO PRINT " LIE-8: 6, s INT g3
b1o PRINT

-yelul] INFPUT Synec_th#

&30 EXIT IF 8ync_th#="0" OR Sync_th#="1" 0OR Sync_th$="2" OR Sync_th$="
3" OR Sync th#$="4" OR Sync_th#$="5" OR Sync_th$="&" OR Sync_thF="g"
&40 PRINT "Wrong chosen number!! Flease select a correct SYNC THRE
SHAaL.D"

650 END LOOQF

b&O QUTPUT Add; "SYE "&8ync_ths

&70 CLEAR SCREEN

&80 END IF

620 INFUT "Do you change meas.condition?fYes:O, No:il",M_cond$
700 EXIT IF M_cond#="1"

710 END LOOP

720 CLEAR SCREEN

730 RETURN

740 !

730 !

7460 DR HHRHH KRR RN KR X123 CHECK CLOCK LOSS %HXRRHEEHEHHR KRR KRN HARX
770 Closs: !

780 !

790 LOOF

800 OUTFUT Add;“"CLI?"

810 ENTER Add;Cli¥

820 IF Cli#="CL1 1" THEN

830 FRINT "%% CLOCK LOSS %"

840 WAIT .5

830 END IF

860 CLEAR SCREEN

870 EXIT IF Cli%="Ci.I Q"

880 END LOOF

820 !

FO0 RETURN

?1Q !

Z0 PREEEREREXERREEEERRE%EE AUTO SEARCH FUNCTION 38533693209 6 246 936 365 3 336 396 4
QEO Auto_srh:!

940 !

S50 OUTFUT Addz"SRH 1"

9460 !

70 LOOP

80 OUTPUT Addj; "SRH?"

990 ENTER Add;Srh#%

1000 IF Srh#="8RH 1" THEN

1010 FPRINT "%#% SEARCHING *%"

1020 WAIT .5

1030 END IF

1040 CLEAR SCREEN

1030 EXIT IF Brh#="SRH 0" DR Srh$="SRH 2"

1060 END LOOF

1070 !

1080 IF Srh®="SRH 2" THEN

1090 PRINT "Failed in auto search!! Program STOF!!"

1100 STOF

1110 END IF

1120 CLEAR SCREEN

1130 RETURN

1140 !

1150 !

1160 ! HREXREEEREXEEXKXREHX XK HNKH TNTERMEDIATE DATA 599333043 34K 3K UK KRN
1170 Int_dats!

1180 QUTRUT Add; "MOD?"

1190 ENTER AddiMod®

1200 IF Mod#="MDD Q" THEN

1210 CUTPRUT Addy "EBR2?"

1220 ENTER AddjEsr2#

230 OUTPUT Add: "STA"
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10-44

END IF
1

INFUT » CYCLE TIME 2 ", Int_time
LAOF
IF Mod$<>"MOD 0" THEN
DUTFUT Add; "STA"
END IF
]

QUTPUT Adds"IMS"
WAIT Int_time
GOSUR Int dat_read
END LOOF
|

RETURN
]

;********************&* DISPLAY RESULT FUNCTION 8855 K % %5555 K R KA KRR K
Int_dat_read: !

1

DIM Tme$l2551,Arm$(3)[235]),Err$(4) [255]

DIM Arm_datF[255],Err_dat$FL255]

1]

QUTPUT Addj;"IMD? O,0"
ENTER Addji Tme#
OUTPUT Addi"IMD? 1,0%
ENTER AddiArm_dat#
QUTPUT Add;"IMD? 2,0"
ENTER Add;Err_dats$
FRINT Err_dat®
ArmE(L) ="
ArmE (2)=""
ArmE(Iy=""
Ki=1
IF Arm_dat®< >"ERR" THEN
May _len=LEN (Arm_dat¥)
FOR J=1 TO &
LOoF
EXIT IF K=(Max_len+1) OR Arm_dat$lK,Kl=" "
ArmE (J) =ArmE (J) XArm_dat LK K]
K=k+1
END LOOF
K=+ 1
NEXT J
ELSE
FOR J=1 TO 3
Arm® (J)=" NO DATA
NEXT J
END IF
1

Err#(1)=""
Err$(2)=n"
Err®(3)=""
Errs(4)=""
L=1
IF Err_dat#<{»"ERR" THEN
Max _len2=LEN(Erv_dat$)
FOR M=1 TO 4
L.OOP
EXIT IF Err_dat$CL,LI1="," OR L=(Max_len2+1)
Err® (M) =Err£ (M) XErr datsll,L]
Le=l+1
END LOOF
L=L+1
NEXT M
ELSE
FOR M=1 TO 4
Err#(M)=" NQ DATA *
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19200 NEXT M

1910 END IF

1920 !

1930 !

1940 IF Tme$="ERR" THEN
1950 GOTO Jump

1960 END IF

1970 !

1980 bRINT " L4 START TIME >3 "&Tme$l1,171&" << INT TIME >> *&Tmesl19,351
19290 !

2000 PRINT *

<< ARLAM DATA >>
2010 PRINT " <«

<

<

«

< POWER FAIL INTVL>> “"&ArmE (1)
< CLOCK LOSS INTVL»> "&ArmE(2)
4 SYNC LOSS INTVL > "&ArmE(3)

2020 PRINT "
2030 PRINT *
'

2040 !

ZOS0  FRINT " << ERROR DATA »>"

2060 FPRINT " << ERROR RATIO >3 "RErrE (1)

2070 FRINT " << ERROR COUNT e "UErr$(2)

2080 PRINT " (< EI »r "UErrE(3)

2090 PRINT " <{ %EFI > "QErr$(4)
2100 !

2110 PRINT

2120 Jump: !
2130 RETURN
2140 !

2150 !

2160 END
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(9) Reading file information from floppy disk
This program checks file information stored on floppy disk.

START

® Define the GPIB addresses for the MP1763B/C and MP1764C.
®Sends the device clear command to the MP1763B/C and MP1764C.

Y
Display the title.

!

® Set the expansion event status send conditions so
that the status is sent when FD access is completed.

Y

® Clear the status register.

Lo

Y
® Set the file No. /directory switch to the directory.

Y

® Perform serial polling for the MP1764C.

Isthe error
information checked by
(FDE?)?

Abnormality

Normality

mode.

@ Switch to OTHERS ® Read the file information in the first half and last

half, then display it on the CRT.

<
<

@ Display the error
information.

Y

Not completed Was OTHERS mode

retrieval completed?

Completed

Loop

10-46

Repeat processing?




SECTION 10 EXAMPLE OF PROGRAM CREATION

Program list

1O T EFREEREEFEEREREFELRRE R ERR RSB REEERFEFERBERRRREREREREERREFF RN NN ERF RN
20 1w *
FI0 i MF1762C/MF17644C FLOFFY DISK DFERATION SAMFLE FROGRAM k3
40 ¥ ED_FD1 *
SO T REREEFEEREEEEREREEEREENEBEER R AR AERERE R AU FEREREEREE N R RRS R REL KRR B R R
&O !

70 Add=701 IMF17462C/MPL1764C GFIEB ADDRESS
80 CLEAR Add 'DEVICE CLEAR

GO !

100 DIM Fil_pat$ (2)LZE5I,Fil othsy (D I[255),Fdes( 255

110!

120 LDOF

130 !

140 CLEAR SCREEN

130 FRINT "#% MF17&42C/MF1744C FD OFERATION SAMFLE FPROGRAM %% ©

1&0 !

170 GOBUB Status_set 'STATUS RESISITOR SET

180 GOSUB Fd_ape 'FD OFERATION SET

130 !

200 INFUT ¢ Try again?lYes:0, No:ll",Loops

210 EXIT IF Loopf="i"

E20
2Z0
240
2E0
260
270
=80
220
00
310
T20
JI30
40
350
Z60
E70
80
20
400
410
420
430
440
450
4460
470
480
490
S00
S10
520
530
540
550
D60
570
580
590
&00
&H10

END LOOF
t

sTOF

1]

R I T e 2T
Status_set:!

1)

OUTRUT Addj "*SRE 4"
OUTFUT Add; "ESE2 2"
]

RETURN

JE 22 A S e Y
Fd_ope:!
1

OUTFUT Addy "*8TR™"
ENTER Add;Sth¥
OUTHFUT Addjg "ESR27™
ENTER Add;Esr2s$
]
FOR I=0 TO 1
OUTFUT édd; "MEM
1

OUTFUT Add; "FIL
1

L.OOF

A=SFOLL (Add)
EXIT IF BIT(A,2)=1

WaIT
END LOOF

-1

GOSUER Fd_dir_dsp

STATUS RESIETOR SET 535 503 53 5 3309 30 5 3 5 56 3 36 96 46 2606 % 5%

'ESRE ENARLE
'FD ACCESS END

FD OFERATION SET 9% %% 55550 304 305 55 33 93636 3 3 36 4 3 5 % 9

"RVALE(D)

i

~' SERIAL FOLLING
'ESRZ ENARLE

'FD DIR INFORMATION

OUTFUT Add; "ESRZ?"

ENTER Add;Esrz2s
NEXT I
]

RETURN
t
R R R s e R

t

FD DIR INFORMAT IO #3630 5 3 30500 3 53635 3 8 36 36 50 5036 5 3635 3 3 36
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&20 UUTPUT Addg "FDEY"
&30 ENTER AddiFdes
640 IF Fdes="FDE 10" THEN

S50 OUTPUT Add; "FSH? Q"

L60 IF I=0 THEN

&70 ENTER AddiFil_pat$(l)

&BO ELSE

L0 ENTER Adcd;Fil_oths$(l)

700 END IF

710 QUTFUT Add; "FSH? 1"

720 IF =0 THEN

7E0 ENTER Add;Fil _pat$(2)

740 ELSE

750 ENTER AddiFil_oths#((2

760 END IF

F70 !

780 IF 1=0 THEN

70 FRINT " <4 Unused size = O"EFLl patF¥ (105,113

800 FRINT " << Used size P "WFLl _pat#¥(1)L013,19]

810 FRINT " << FATTERN FILES po "

820 FRINT " <4 PATT File count >3 YRFil _pat$(1)021,22]

830 b=l

840 Max Ffil1=LEN(Fil _pat#{(1))

50 May_fil2=LEN(Fil_pat#$(2))

86O IF Fil _pat$(D I May_f111413<0"—=" AND Fil_pat$(2) K, Man_fil2+13<56"~
=" THEN

870 FRINT " << File name b "RFil_pats(lrik,Max_Fill+138"
LURFLY _patE () [K,Max_fil12+1]

880 ELSE

B30 IF Fil_pat$ (1)K, Max_fil1+11<3"——" THEN

0 FRINT " << File name N "&Fil_pat€lliLEMaxn_fill+
13

10 ELSE

Q20 FRINT " <4 File name R "EF1l_pat#F(2)LK,Max_Fil2+
11

IO END IF

P40 END IF

hatal ELSE

QL0 PRINT " <4 OTHERS FILES "

QTO FRINT " <4 OTHS File count > “WFil _oths$(1)[21,22]

930 =24

QRO Max _fil1=LEN(Fil oths$(1))

1000 Mast_f1l12=LEN(Fil oths${2))

10310 IF Fil_oths$(1)LKE,Max_fill+13<:"—=" AND Fil_oths$(2)IK Max_fil2+13<x
"=t THEN

1020 PRINT " <4 File name e "Fil_oths® (1)LLK, Max_+i114+11%
"L URFLL _othsF () LK ,Max _fi12+11]

1OEQ ELSE

1040 IF Fil_oths# (1)K, Max_fill+13<{>"~-" THEN

1030 FRINT * =< File name e "uFil_oths¥ (1) [(K,Max _fill
+11

1050 ELSE

1070 FRINT * << File name ] "wFil_othsE (D)L Max _Ff112
+113

1080 END IF

10G0 END IF

1100 END IF

1110 ELSE

1120 SELECT Fde$lé6,6]

1130 CASE "o

1140 FRINT " << EO:Media error I

1180 CASE "i*

1160 FRINT " << Eif:Write protection error e M

1170 CABE "2¢

1180 FRINT " << EZ:File full A

1190 CASE "3
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1200 FRIMY " << E3:File not found EP
1210 CASE "4

1220 FRINT " << E4:File already exists error »> "
1230 CAsE "g"

1240 PRINT " << ES:Write error R
250 CASE "&"

1260 FRINT " << Eé:Read error D
1270 CASE "7"

1280 FRINT " << E7:File type , File errar L
1290 CASE "g"

1300 FRINT " <« EB:FD error I
1310 CASE "9"

1320 FRINT " 4{ EZ:Hardware error I
1330 END SELECT

1340 END 1IF

13501

13460 RETURN

1370

1380 END
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(10) Floppy disk operation

This program executes save, recall, resave, delete, and format operations for the floppy disk.

The floppy disk access status is checked by either serial polling or the request command (MAC?).

10-50

START

o Define the GPIB addresses for the MP1763B/C and MP1764C.
® Sends the device clear command to the MP1763B/C and MP1764C.

©) 2>
Y

Display the title.

!

® Set the expansion event status send conditions so
that the status is sent when FD access is completed.

Y

® Clear the status register.

Y

o Set the floppy disk mode (PATT or OTHERS).
® Set the file / directory mode switch to the directory.

Y

® Perform serial polling for the MP1764C.

Is the error information
checked by (FDE?)?

Abnormality

o Display the error
information on the
CRT.

\ Normality

® Clear the expansion event register.

Y

®Select the type of file processing: save, resave, recall, delete or

format.
Y

To next page




From previous page
Y

SECTION 10 EXAMPLE OF PROGRAM CREATION

Save Resave Recall Delete Format
@—>] @—> @ —> @—>
Y Y Y Y Y
® Enter the file ® Enter the file ® Enter the file ® Enter the file ® Check again.
number. number. number. number.

YES
0)
NO
® Save with the ® Resave with ® Recall with the ® Delete with ® Format
input file the input file input file the input file
number. number. number. number.
Y
e Display on the
Check the floppy access CRT that the ]
status by (MAC?). floppy is being
accessed.
i ) Abnormal ® Display the error
Retrieve the error informa - orma information on L >

tion by (FDE?).

Normal

Repeat processing?

the CRT.
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® Program list

10
20 !
30 !
40 !
S
Hbo !
70
80
O

*
*
*

Ada=701
CLEAR Add
]

MF1742C/MP17464C FLOFPY DISK OFERATION SAMFLE PROGRAM

U0 e B e e 3 B e e e e I M W e I B N I B e I N Fe e B e B N B e e e N I BB B I e NI A N

*
*

ED_FDZ »*

1 3 2T e e e e e e e B e P I T I I 6 M T e U I T A I I T K W H TN

'MPL762C/MFL1764C GFIR ADDRESS
'DEVICE CLEAR

100 DIM Fil _pat®(2)L255],Fdefl 2531

110!
120
130
140
150
1460
170
180
190
200
210
220
230
24Q
250
260
270
280
220
00
310
320
J3Q
340
350
FH0
I70Q
EBO
390
400
410
420
470
446
450
460
470
480-
420
HOO
510
S20
530
540
S50
960
S70
580
520
&00
&10

10-52

LOOF
i

CLEAR
PRINT
]

SCREEN

BOSUE
GOSUE
GOSUR

Fd_ope
Fd_fil

INPUT
EXIT IF Loop$="1"
END LOOP
]

STOF

H

b3 e e B B B B B B e 3
Status_set:!

1

QUTFUT Add;"*SRE 4"
OUTPUT Add; "ESE2 2%
]

RETURN

t

Vg I I e e M
Fd_opes!

1

OQUTFPUT Add; "*8TE?"
ENTER Addj;Stbh#¥
QUTFUT Addj; "ESR27"
ENTER Add;EsrZ#

'

LOoF

INFUT " Memory mode select [PATT:0,
OR Mmods="1"
FRINT " Wrong chosen number!!

EXIT IF Mmodg="0O"

END L.OOF

Status_set

“e¥ MP1762C/MF1764C FD OFERATION SAMFLE FPROBRAM % Y

ISTATUS RESISITOR SET
'FD OFERATION SET
'FD FILE OPERATION

Try again?lYes:0, Neo:1l",Loop#

STATUS RESISTOR DET 3 %5 5 336 3 3 35 33 3 36 33636 30 336 3 04 #-3

'ESRZ ENARLE
'FD ACCESS END

EFD OFERATION SET %% 3% 399 5 5 5 3 3 5 K 3 4636 3 5 365 196 596 % %

OTHERS: 11" ,Mmod$

Please select a correct number "

QUTFUT Add; "MEM "&Mmod$
1

QUTFUT Add; "FIL 1"
]

LOoOp
A=8F0LL (Add)
EXIT IF BIT(A,2)=1
WAIT .1
END LOOF
GOSUE Fd_err
QUTPUT Add; "ESR27"
ENTER AddjEsr-2s

'SERIAL POLLING
ESRZ ENABLE

'FD DIR INFORMATION
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H20 RETURN

30
&HA40

PHERERRERRERXRERBERNEEE FD FILE OPERATION 39055139505 3 3963 92 IH %

&HIO Fd_fils !

&H&0
&70
&80
F
G0
700
710
7320
730
740
750
760
770
780
790
800
810
820
g3
840
850
860
870
880
820
Q00
10
20
G0
P44
50
40
Q70
8O
R0
1000
1010
1020
1030
1040
1030
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
11760
1180
1190
1200
1210
220
1230
1240
1250
1260

t
LOOF
INFUT " Select [ Save:0, Resave:l, Recall:2, Delete:3, Foarmat:4d 1%, Ope

EXIT IF Opef="0" OR Ope$="1" OR Opes$="2" OR Ope$="3" OR Opes="4"
CLEAR SCREEN

FRINT "Wrong chosen nunber!! Flease select a correct number®
END 1.00P
]

SELECT Opes
CASE "“O"
GOSUE Dsave
CASE "1
GOSUR Dresave
CASE »2¢
GAOSLUE Drecall
CASE "3v
GOSUE Ddelete
CASE "4
GOSUB Dformat
END SELECT
t

RETURN
1}

RERREERERERRRRERK AR %Y DATA SAVE OFERATION %5550 KKK KK 55 XK KX KR %

Dsave: !

1
LOGF
1
Numg=""
1
INFUT "% DATA SAVE #*% FILE NUMBER L[O to 9921,[Exit:1001 ", Num¥
EXIT IF Num$="100"
OUTFUT Addy"SAV "&Num$
GBOSUR Access
EXIT IF Fdef="FDE 10"
END LOOF
CLEAR SCREEN
1]

RETURN
[}

!;*************i******* DATA RESAVE OFERATION 95 %55 3 300 36503 0 536 5 3 e
Dresave: !
1

LogF
1

Num$=""
t

INFUT "“*x DATA RESAVE ** FILE NUMEER [0 to 99I,LExit:1001 ",Num#
EXIT IF NuamFE="100"
OUTFUT Addj; RSV "&Num$
GOSUR Access
EXIT 1IF Fde$="FDE 1Q"
END LOOF
CLEAR SCREEN
1

RETURN

!#********************* DATA RECALL OFERATIDON %% %5655 % 355 5% 55 3% X% %
Drecalls!
1

Lage
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1270 !

1280 Nuamges

1290 '

1 EHQO INFUT "#%% DATA RECALL %% FILE NUMEER [O to 991,[Exitz1003 " ,Num#
1310 EXIT IF Numg="1o0o0"

1320 OUTFUT Addi "RCL "&Num#

1330 GOSUR Access

1340 EXIT IF Fdet="FDE 10"

1330 END LQOP

1360 CLEAR SCREEN

1370 !

1380 RETURN

1390 !

1400 'HERXERKXRRERXEREKER(4*% DATA DELETE OFERATION %% %K H XK XRK XK XREK*¥
1410 Ddelete:!

1420 !

1430 LOOF

1440 !

1450 Numg=""

1460 !

1470 INFUT "“#% FILE DELETE %% FILE NUMBER [0 to 991,[Exit:100] " ,Num#$
1480 EXIT IF NumF="100"

1490 OUTFUT Addi"DEL "&Nuns

1500 GOSUR Access

1810 EXIT IF Fde#="FDE 10"
1520 END LQOF
1530 CLEAR SBCREEN

1

1540 !

1550 RETURN

1560 !

1570 THERRRERRREFERREXXXXXR%%%E FD FORMAT OPERATION 33335696 5 2696 33 36 3 5 %% % % % %

1580 Dfaormat:s!
15990 INFUT " Format disk [Yes:Q, Nosil" ,Fmt#
1600 IF Fmt&="0" THEN

14610 OUTFUT Add; "FIL &
1620 OQUTPUT Add;“"FDF"
14630 BOSUER Access

1640 END IF
1650 CLEAR SCREEN
]

16460 !

18670 RETURN

1680 !

1HF0 P EEEREERRERFRKERNX %R %X EH%E FD ERROR CHECHE 3336395 % 3 3636 396 % 363636 3 3636 3 % % % %
1700 Fd_err:!

1710 !

1720 OUTPUT Add;"FDE?"
1730 ENTER Add;Fde#

1750 SELECT Fde$lb,b6]

1760 CASE "O¢

1770 FRINT " << EO:Media error R
1780 CASE "1V

1790 FRINT " << ElsWrite protection error EEE
1800 CASE 2

1810 FRINT " << EZ:File full IR
1820 CASE 3"

1830 FRINT " <4 E3Z3sFile not found o
1840 CASE “4"

18350 FRINT " << Ed4:File already exists error > "
1860 Cage g

1870 FRINT " <« ES:Write error R
1880 CASE "&"

1890 PRINT " <4 Eé:Read error I
1900 CAage "7

1910 PRINT " << E7:File type , File error EI
1920 CASE “a¢
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1930 FRINT " << EB:FD error wwo
15340 CASE "9

1950 FRINT " << E9:Hardware error "
1960 END SELECT

1370 EL.SE

1280 FRINT " <+« Operation complete '! >3

1990 END IF

2000 !

2010 RETURN

2020 !

2030 TEEREFERREUREREEREARXRXRENE FD ACCESS CHETE 3985 53 509 3 3 3 W 336 330 3 36 36 36 3 3 %
2040 Access: !

2050 !

20460  LOOF

2070 OUTPUT Addj "MAC?"
2080 ENTER AddiMacs
2090 EXIT IF Mac$="MAC O"
2100 FRINT " FD ACCESS "
2110 WAIT .5 '
2120 CLEAR SCREEN
2130 END LOOF

2140 !

2180 GOSUR Fd_err

21460 !

2170 RETURN

2180 !

2190 END
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(11) Status byte checking

This program checks the CME, EXE, DDE, and QYE bit of the standard event status byte and displays
whether the input GPIB command is correct. The data is displayed on the CRT.

If abnormal, the meaning of the error is displayed.

Also, the GPIB status byte is checked using serial polling, and the status of the standard event status
register is checked by the data request command.

START

o Define the GPIB addresses for the MP1763B/C and MP1764C.

® Sends the device clear command to the MP1763B/C and MP1764C.

® Set the SRQ send conditions so that it is sent after the standard event
status register is set.

® Set the standard event status send conditions so that it is sent after the
CME, EXE, DDE, and QYE bit is set.

Y

Display the title.

L.
>

Y

® Enter any GPIB command.
®Set the entered command.

'

Carry out serial polling three times for the MP1764C.
(Issue a WAIT to check status variations for approx. 500 ms.)

Displ
the':‘;:’;al Have RQS and ESB
both become “1"?
command.
®
Goto @ To next page
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From previous page

Read the status of the standard event status register using the request
command (*ESR?) and check which bit is specified.

The set bit
(CME) ¢ (EXE) {, (DDE) ¢ (QYE) ; ; Other
Display Display Display Display Display
“command error”. “Execution error”. “Device “Query error”. “Other error
dependent error”. occurred”
and stop the
program.

!

Y

Display the failed GPIB command.

Loop/

Repeat processing?

<
1k

Y
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® Program list

EEOIE 2 Y Y Y Y T SR R Y R R R 2 R R
20 ' *
J0 '# MFP17462C/MP1764C STANDARD EVENT STATUS REGISTOR CHECK *
40 1 SAMFLE FROGRAM ED_ESR *
T ey X L et g S e LTy
b !

70 Add=701 'MF1762C/MF1764C GFIR ADDRESS
80 CLEAR Add 'DEVICE CLEAR

0 !

100 QUTFUT Adds;"*SRE 32" 'SRET ON ESR bit

110 OUTFUT Add; "*ESE &0" 'ESR ON CME  EXE,DDE,GYE

120 OQUTPUT Add;"ESEZ2 Qv 'DISABLE ESR2

120 QUTPUT Add;"ESEZ O“ 'DISARLE ESR3

140 !

150 FRINT " %% MF1762C/MF17864C *x%

160 PRINT " #x STANDARD EVENT STATUS REGISTOR CHECK %% »

170 !

180 LOOF

190 H

200 INFUT " Input any GFIB command ? " ,Cmd§

210 QUTPUT Add;Cmd#

220 !

220 GOSUR 8 _poll

240 !

280 INFUT " Next command set ? [YesiQ, No:tl ",Loop$

260 '

270 EXIT IF Loop#="1"

280 !

270 END LOOF

300 !

310 STOP

F20 !

IO I REEEREREERER XA RERHRREERE POLLING 595260036969 596 5005606 2696 36 96 36 36 269603636 3 e
340 8§ _poll:!
1

50

F60  Byt=0
1

370 )
|0 FOR I=0 TO 2
IR0 !
400 A=8FOLL (Add)>
410 IF BIT(A,6)=1 AND BIT(A,S)=1 THEN
420 Byt=4
30 END IF
440 WAIT .S
450 NEXT 1
460 !
470 IF RIT(Byt,&)=1 AND BIT(Byt,5)=1 THEN
480 BOSUR Err
420 ELSE
500 FRINT " GFIE cammand is OK!!' "
910 FRINT
520 END IF
930 !
540 RETURN
350 !
560 o Rt e e KN AR H RN RN EGR CHEDTK 399636 39 36 30 38 0 36 306 3636 906 06 9696 3660 96 36
70 Err: !
580 !
G20 QUTFUT Addg " *ESR?"
&O0  ENTER Add;Esr
&1a  IF BRIT(Esr,2)=1 THEN FRINT " < Query error = "
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&L20
&30
&40
GH0
-Y-1%}
&70
&80
60
700
710

20
730
740
750

IF BIT(Esr,3)=1 THEN FRINT " <<
IF RIT(Ear,4)=1 THEN PRINT " <<
IF BIT(Esr,3)=1 THEN PRINT " <<
1

FRINT " Input command = “"&Cmd#
FPRINT
1

IF BIT(Esr,0)=1 OR EBIT(Esr,1)=1
PRINT " Other error occured

END IF

3

RETURN

END

SECTION 10 EXAMPLE OF PROGRAM CREATION

Device dependent error »>» "
Execution error > "
Cammand error »x "

OR ERIT(Esr,&)=1 OR RIT(Esr,7)=1 THEN

[
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(12) DMA transfer for pattern data

This program transfers pattern data to and from an HP9000 series computer, which is used as a
controller, by DMA.

The output transferred using DMA to the MP1764C is then retransmitted using DMA.

The results of actual execution are shown below, and the relationship between each array variable data
and the values to be set to these array variables (decimal notation, binary notation, hexadecimal

notation) are shown in Table 12-1. The relationship differs depending on the controller used.

Table 12-1 Relationship between array variable and setting value

Array Setting Binary numbers and BIT LED No. Hexa- Page
variable va!ue decimal |reference
(decimal) (16 15 14 13 121110 9 8 7 6 5 4 3 2 1 |number | number
Dta (0) 110 0 0 0 00 0OO OO OOOTU OGO 1 1H 1
Dta (1) 2/0 0 0 0OOO O OOOOOTUOU OT1TO 2H 2
Dta (2) 410 0 0 0 0 0O OO O O OOOT1TWOO 4H 3
Dta (3) 8/0 0 0 0 0O OO OOOOOT1TUO0TGO0OTUO 8H 4
Dta (4) 6|0 0 0 00 OO OO OOT1TUO0TU0TUO0TO 10H 5
Dta (5) 32|0 0 0 0 0O OOOOOT1TO0OTUO0OTGO0OUO0O 20H 6
Dta (6) 64{0 0 0 0 0 0 0 0O O1 0 O O O O O 40H 7
Dta (7) 1280 0 0 0 0 0 0O O1 0 O O O O O O 80H 8
Dta (8) 256 /0 0 0 0 0O OO 1 0 OOTOTUOTUOTU OO 100H 9
Dta (9) 512{0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 O 200H 10
Dta (10) 1024{0 0 0 0 01 0 00 OO OO OGO 400H 11
Dta (11) 204810 0 0 01 0 0 OOO O OOOGUOU W 800H 12
Dta (12) 4096(0 0 0 1 0 0 0 0 0 O 0 O O O O O 1000H 13
Dta (13) 819210 0 1 0 0 0 0 0 0 0 0 O O 0 0 O 2000H 14
Dta (14) 163840 1 0 0 0 0 0 0 O 0 0 O O O 0 O 4000H 15
Dta (15) 32796710 1 1 1 1 1 1 111111111 TFFFH 16
Dta(16) | —32768(1 0 0 0 O 0 0 0 0 O O O O O O O 8000H 17
Dta (17) —16384(1 1 0 0 0 0 0 O 0 0 0 O O O O O C000H 18
Dta (18) —8192(1 1 1 0 0 0 0 0 0O O O O O O O O E000H 19
Dta (19) —4096|1 1 1 1 0 0 0 0 0 0 0 0 0 O O O F000H 20
Dta (20) —2048({1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 O F800H 21
Dta (21) —1024(1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0| FCooH 22
Dta (22) =512|1 1. 1 1 1 1 1 0 0 O 0 0 0 0 0 O]| FEOOH 23
Dta (23) -256)1 1 1 1 11 1 1 0 0 0 0 O 0 0 O FF0oOH 24
Dta (24) -128(1 1 1 1 1 1 1 1 1 0 0 0 O 0 0 O FF80H 25
Dta (25) -64{1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0| FFCOH 26
Dta (26) -32f1 11111111110 00 0 0| FFEOH 27
Dta (27) -16|1 1 1 1 1 1 1 1 11 11 0 0 0 0| FFFOH 28
Dta (28) -8f1 1 1 1 1 111111110 0 0| FFF8H 29
Dta (29) -4/1 1 1 11 111111111 0 0| FFFCH 30
Dta (30) -2f1 1111111111111 1 0| FFFEH 31
Dta (31) -1{1 1 1 1 1 1 1 1 1 1 111 1 1 1| FFFFH 32
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START

®Set the maximum number of element in array variable “Dta” and “Red”
to 32.

@ Set the maximum number of storage characters in variable “Bit$” to 20
characters.

® Define the GPIB addresses for the MP1763B/C and MP1764C.

® Sends the device clear command to the MP1763B/C and MP1764C.

Y

Display the title.

v

®Set the DATA mode.
®Setthe pageto 1.
@ Set the data length to 512 (for 32 pages).

® Set the sync mode to “Normal”.

Set the pattern data to be transferred to the array variable “Dta”.

Y

® Set the pattern byte data to be transferred to the internal RAM to 64 (for
transferring 32 pages), and the pattern input header address to 0 (for

transferring from page 1).

Transfer the pattern data of the array variable “Dta” to the internal RAM
in DMA transfer. *1

!

® Set the pattern byte data from the internal RAM to 64 bytes (for
transferring 32 pages), and the pattern output header address to 0 (for

transferring from page 1).

Read the pattern data from the internal RAM in the RAM transfer, and
store it into the array variable “Red"”. *2

\

To next page
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From previous page

}

® Change the stored pattern bit (decimal number) in the array variable
“Red” to binary notation.

e Display page numbers, the pattern bit (binary), and decimal number
corresponding to binary notation.

%1 Pattern data transfer < OUTPUT Add USING “W"; Dta(¥)>
W : The integer of the 2's complement of 16 bits is output.
Since the GPIB interface board is 8 bits 1 /O, the upper bytes are the head and 2 bytes are sent first.
% : All of the specified array Dta is output.
%2  Pattern data transfer < ENTER Add USING “W”; Red(*)>
W : The integer of the 2's complement of 16 bits is output.
Since the GPIB interface board is 8 bits 1 /0, the upper bytes are the head and 2 bytes are sent first.
% ; Data is stored in all of the specified arrays.
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® Program list

R I I Y RS I R T T I R PR TR SIS P SR S S S Rt A RS L
20 e *
IV INEE MFLI7&62C/MP1764C PROGRAMMAELE PATTERN DATA DMA TRANSFER *
40 1w SAMPLE FROGRAM ED_DMA *
ISR T T I ETEELESTL LS SIS SIS S ST AL SIS S S RIS T SR st
&G !

70 DIM Red(31)

80 DIM Dta(31)

Q0 DIM BitH[203

100!

110 Add=701 IMP176ZC/MF17&6&4C GFIE ADDRESS
120 CLEAR Add 'DEVICE CLEAR

1320 CLEAR SCREEN

140 !

150 PRINT " *% M1 762C/MFR17640 *® "

160 PRINT " *% PATTERN DATA DMA TRANSFER *e "

170 !

180 QUTRUT Add;“"FTs 1"

190 QUTRUT Add;“"RAG 1"

200 !

210 QUTPUT Add; "SYM o

220 !

230 OUTFUT Add; "DLN S12¢

240 !

DEC P RAERAAEERENREFERIRRFRRERE DATE SET 53550 553596 39 9530 3R e W 3
260 Dta(Q)=1

270 Dtall)=2

280 Dta(2)=4

20 Dta (X)) =8

TO0 Dtal4)y=16

F10 Dta(S) =32

220 Dta (&) =&4

IO Dta(7)=128

340 Dta(8) =256

I50 Dta(9)=512

E4H0 Dta (i) =1024

370 Dta(11)=2048

380 Dta(12)=4096

320 Dta(13)=8192

400 Dta(l4)=16384

410 Dta(18)=3J2767

420 Dta(ls)=-32768

430 Dta(l7)=—-146384

440 Dta(i8)=-8192

45Q Dtall?)=-4094

460 Dta(20)=-2048

470 Dta(21)=-1024

480 Dta(22)=-312

490 Dta(23)=-20k

00 Dta(24)=-128

510 Dta(23) =-44

S20 Dta(dH)=-32

HI0 Dta(27)=-146

540 Dta(28)=-8

550 Dta(29)=-4

S5460 Dta (30)=-2

G70 Dta(3F1)=-1

80 !

590 !

&O0 QUTRUT Add;"WRT &4,0"

610 !
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&20 DUTPUT Add USING “"W"iDtal(s)

HEO !

&40 OQUTFUT Addy "RED? &4,0"

&GO !

&EQ ENTER Add USING "W"iRed (%)

670

6BC FOR I=1 TO Z2

&9Q BitE=IVAL* (Red(I~1),2)

700 !

710 IMAGE "FATTERN BIT FABE=",AA,XXX,ARARAAARAAAAAARAARA, XX ,DDDDDD
720 FRINT USING 710;VALF(1);Bit¥;Red(I-1)
730 !

740 NEXT I

750 !

7&0 END
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Execution result

SECTION 10 EXAMPLE OF PROGRAM CREATION

FATTERNM
FATTERNMN

FATTERN F

FATTERN
FATTERN
FATTERN
FATTERN
PATTERN
FATTERN
FATTERN
PATTERN
FATTERN
PATTERN
PATTERN
FATTERN
FATTERN
FPATTERN
FPATTERN
FATTERN
PATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN
FATTERN

BIT
BIT
BIT
BIT
RIT
BIT
RIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

FAGE=1
FAGE=2
FAGE=3
FAGE=4
FAGE=S
FAGE=S
FAGE=7
FAGE=8
FAGE=?
FAGE=10
FAGE=11
FARE=12
FAGE=1T
PAGE=14
FAGE=13
FABE=16
FAGE=17
FAGE=18
FAGE=1%
PAGE=20
FAGE=21
FAGE=2Z2
FAGE=2TZ
FAGE=24
FAGE=Z2S
FAGE=246
FAGE=27
FRBE=Z2
FAGE=2
FAGE=T0
FAGE=Z1
FABE=32

...........

QOOODMIDODO0 L OO0
QOOOOROODOD IGO0

.......

2010000000000 000
D100000000ANGHO0
Qlitr11111131111
1QO0OGOO0OOHO0QDON0
11 0000000000C00O0

1111111000000000
11111111030000000
1111111110000000
1111111311000000
1111111111100000
1111141111110000
111111111111 1000
111113111314111100
1111i111121i1110

Sliililiiriiiiaty

[ERE - 3 I

16
==
St

&4
128
256
si2
1024
2048
4054
8152
16384
22787
-32768
-16384
-8192
~4096
-2048
1024
-512
-256
-128
~-64
~32
-16

-3

-3

-2

-1
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(13) DMA transfer for BLOCK WINDOW

This program transfers the BLOCK WINDOW pattern to an HP9000 series computer, which is used as
a controller, by DMA.

The BLOCK WINDOW pattern data transferred to the MP1764C is output using the request command
(MGB?Y).

The execution results are shown below and the relationship between each array “Dta” and numeric
value to be set (decimal, hexadecimal) is shown in Fig. 13-1. This relationship differs depending on the
controller used.

The corresponding page number in the table assumes the header address of the DMA transfer is 0.
(See Appendix B.)

Table 13-1 Relationship between Array variable and setting value

Setting | The corresponding page number when the header is 1. 3:;‘ Jleni?‘
Array valuein hexa-
. ; exa

variable decnpal decimal

notation 1 8 9 16 17 24 25 32 notation
Dta (0) 1 00000000 00000000 11000000 00000000 1H
Dta (1) 2 00000000 00000000 00110000 00000000 2H
Dta (2) 4 00000000 00000000 00001100 00000000 4H
Dta (3) 8 00000000 00000000 00000011 00000000 8H
Dta (4) 16 00000000 00000000 00000000 11000000 10H
Dta (5) 32 00000000 00000000 00000000 00110000 20H
Dta (6) 64 00000000 00000000 00000000 00001100 40H
Dta (7) 128 00000000 00000000 00000000 00000011 80H
Dta (8) 256 11000000 00000000 00000000 00000000 100H
Dta (9) 512 00110000 00000000 00000000 00000000 200H
Dta (10) 1024 00001100 00000000 00000000 00000000 400H
Dta (11) 2048 00000011 00000000 00000000 00000000 800H
Dta (12) 4096 00000000 11000000 00000000 00000000 1000H
Dta (13) 8192 00000000 00110000 00000000 00000000 2000H
Dta (14) 16384 00000000 00001100 00000000 00000000 4000H
Dta (15) 32767 11111111 11111100 11111111 11111111 7FFFH
Dta(16) | —32768 00000000 00000011 00000000 00000000 8000H
Dta(17) | —16384 00000000 00001111 00000000 00000000 C000H
Dta (18) —8192 00000000 00111111 00000000 00000000 E000H
Dta (19) —4096 00000000 11111111 00000000 00000000 F000H
Dta (20) —2048 00000011 11111111 00000000 00000000 F800H
Dta (21) —1024 00001111 11111111 00000000 00000000 FCo0H
Dta (22) —512 00111111 11111111 00000000 00000000 FEOOH
Dta (23) —256 11111111 11111111 00000000 00000000 FF0OH
Dta (24) —128 11111111 11111111 00000000 00000011 FF80H
Dta (25) —64 11111111 11111111 00000000 00001111 FFCOH
Dta (26) —32 11111111 11111111 00000000 00111111 FFEOH
Dta (27) —16 11111111 11111111 00000000 11111111 FFFOH
Dta (28) -8 11111111 11111111 00000011 11111111 FFF8H
Dta (29) -4 11111111 11111111 00001111 11111111 FFFCH
Dta (30) -2 11111111 11111111 00111111 11111111 FFFEH
Dta (31) -1 11111111 11111111 11111111 11111111 FFFFH
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START

®Set the maximum number of element in array variable “Dta” to 32.

®Set the maximum number of element in array variable Bit$ to 4, and the
maximum characters for storage to 255 charactors.

@ Set the maximum characters of variable Page$ to 255 charactors.

® Define the GPIB addresses for the MP1763B/C and MP1764C.

®Sends the device clear command to the MP1763B/C and MP1764C.

Y

Display the title.

Y

@ Set the DATA mode.

e Setthe pageto 1.

o Setthe sync mode to “Normal”.
®Setthe data lengthto 512.

Y

The BLOCK WINDOW pattern to be transferred is specified as array
variable “Dta”.

Y

® Repeat the following processing until the maximum number of elements

of the array variable “Dta” is reached.

(1) Setthe BLOCK WINDOW pattern of the internal RAM to 2 bytes, and
the pattern input header address to 0.

(2) Transfer the BLOCK WINDOW pattern data of the array variable
“Dta” to internal RAM.

(3) Read in 32 pages of the BLOCK WINDOW data (bit$) using the
request command (MGB?).

(4) Convertthe read BLOCK WINDOW pattern data into page units and
display it on the CRT.
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® Program list

10 ! P2 B e e e 3 P B e I P e B I 36 36 I I I F A IR NN KKK RN

20 = *
IO Ol MP17&62C/MP1764C BLOCK WINDOW PATTERN DATA DMA TRANSFER *
40 = SAMPLE FROGRAM ED_DMAZ *

TR L e e T R e T TR T R R S L 2R T AL S T R E St f s S A A Rk
&HO !

70 1

80 DIM Dta(31)

90 DIM Eit$(3) L2851

100 DIM Page¥lL3F21]

110!

120 Add=701 IMF1762C/MF1764C GFIR ADDRESS
130 CLEAR Add 'DEVICE CLEAR

140 CLEAR SCREEN

150 !

160 FRINT " %% MF1762C/MF1764C *%

170 FRINT " %% BLOCK. WINDOW DATA DMA TRANSFER *® "

180 !

190 QUTPUT Add;"FT8 1"
200 OUTPUT Add;"FAG 1"
210 !

220 DUTFUT Addg"8YM O"
230 !

240 QUTPUT Addg"DLN 512"
250 !

DED T EREARERRRERREERFRHRREHEE DATA SET  #H8%HHHHE KR H R RN EERERR X
270 Dta(Q)=1

280 Dta(1)=2

290 DRta(2)=4

200 Dta(3) =8

Z10 Dta(4)=14

320 Dta(3)=32

ERD Dta(b) =464

J40 Dta(7)=128

EE50 DEa(8)=2T6

360 Dta(P)=512

I70 Dta(lQ)=1024

EI8O Dta(11)=2048

390 Dta (1) =40%96

400 Dta(13)=81%2

410 Dta(l4)=16384

420 Dta(l18)=327&67

430 Dta(lb6)y=-32768
440 Dta(17)=-16384
450 Dta(18)=-8192

460 Dta(l9)=—40%94

470 Dta(20)=-2048

480 Dta(Z21)=-1024

490 Dta(22)=-312

500 Dta(23)=-2546

H10 Dtal(24)=-128

S20 Dta(28)=-564

B30 Dta(2b)=-32

H40 Dta(27)=—16

S50 Dta(28)=-8

560 Dta(29)=-4

970 Dta (F0)=-2

80 Dta¢il)=-1

g90 !

GO0 !
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&10 FOR I=1 TO 32

&30 DUTFUT Add;"MWT 2,0"

60 !

&40 OUTFUT Add USING "WYiDta{l-1)
&350 !

[=Y-18] BOSUE Fage_ana

&70 IMAGE "“BLOCK WINDOW FAGE = ", XXX, AAAARAAAARAAAAAARRARAAARAAAAAARARAA, XX,DDD
DOD

680 FRINT USING &70;Page#;Dta(l-1)
L !

700 NEXT 1

710 !

720 STOP

730 !

740 i***********%********** BLOCEKE WINDOW FAGE ANALYSIE 39630 335 3 96 % 36 3096 9 3 36 3 33 3 3 4 %
750 Page_ana:r !
t

760 ¢

770 FOR J=1 TO 4

780 !

790 OUTFUT Add; "FAG "WVALF((J—1) *8+1)

800 QUTFUT Add; "MBER?"

810 ENTER Add;Bit$(J-1)

820 FOR K=1 TO B8

830 !

8B40 IF Bit#(J~-1)[21+7% (—-1) ,24+7% (K~-1) I="FFFF" THEN
850 Fage$[K+(J-1)%#8,K+{J—-1)*81="1"
860 ELSE

870 Fage$f[K+(J-1)*8,K+ {(J-1)*B1="0"
880 END IF

830 NEXT K

P00 NEXT J

10 !

920 RETURN
GIQ !
540 END
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Execution result

EL.OCK
BL.OCE
EBLOCK
RBL.OCHE,
RLOCHK
BLOCHK
RLOCK
BL.OCH
BLOCKE
BLOCK
BLOCK
RLOCHE
EL.OCE
EL.OCH
EBLOCEK
BLOCK
BLOCK
BLOCK
ELOCK
ELOCK
RLOCK
EI.0CK
RLOCK
BL_QCHK
ELOCE
RLOCK
BLOCK
RLOCK
RLOCK
RL.QCHK
BLOCK
BLOCK

WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW
WINDOW

PAGE
FAGE
FAGE
FAGE
FAGE
FAGE
FARGE
FAGE
FAGE
PAGE
PAGE
FAGE
FAGE
RAGE
FAGE
PAGE
FAGE
PAGE
FAGE
FAGE
PAGE
FAGE
PAGE
PAGE
FAGE
PAGE
FAGE
FAGE
FAGE
FAGE
FAGBE
FPAGE

HOon oW o Bo# oW o BB @R B RN BREY B BWA LN ERHE

[

QOOOOOOO0OO0QO0N1 100000D00000Q00
DOOOODOODOOOOO0NHONE LODOO0OOONOO0
OQOOQOOOOOOOQOO0DODONT 10000000000
QOOOOOOOROOOOOOO0DOCNNL LOL00RON0
OO0O0000ODOOOOOORODOOONO01 1000000
DOOOOOOOOOOOA00DON0OO00OO00O0L 10000
OQ0ONOOOOONOOONLOOOOODOO0O00T 100
QOOQOOOQOOGO0OODRODOONOOOCGONNNT T
11000Q00000000ONDOOO0O0DOOOLOCO000
001 100000000000DOHODODOOCOGOA0N0
QOOOO01 100GOO000GHOOOOODCIN00000
Q00000001 10O0GOOOQ0O0OO0OND0OO0NN0OO0
QOO0000000 1 100000000000 000000000
OOO00COOOOLO0L 100GLOOOOO0OOOOO000
1111311111111 000 1110101101181t
QOOOACOO000011110000000000000000
QOO0000000O01111110000000000000000
QOOOCO000111111110000000000000000
OO000011111111110000000000000000
ON0011111111111100000Q000000000000
00111111111111110000000000000000
11111111111111110000000000000000
1111111111111 111000000000000001 1
1111111111111111Q000000000001111
1111120211111 101Q000000000111111
111111211121113111G000C000111111211
1112148213113 111 1100000011101 21111
T11312033 1020204201 31000012112081111211
1111111811 2111111001 1111311111111
SRR RESRBEERREEESRERESSEENEEREE]
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10.2 Example of Program creation Using DECpc
< Explanation of common section of the program >

The following sample programs are created using Microsoft Quick Basic Ver 4.50 and the GPIB
interface card of National Instrument. (3 Refer to the instruction manuals of Quick Basic and GPIB driver for details.)

The necessary common functions in the sample program are summarized in the two programs below.

e COMMON.BAS
e ACS_GPIB.BAS

These two programs must be prepared when the sample programs are executed.
Also, only the necessary functions may be prepared.

The two kinds of common functions are described the following pages.
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<COMMON.BAS >
COMMON.BAS consists of seven types of functions.

Table 10-2 Table of COMMON.BAS Functions

M:Idule Function Processing
o.
1.1 SUB ClearDisp Erases screen in units of line.
(p%, 1%) p% : Start line number for erase
1% : Number of lines to be erased
1.2 SUB Connect (tt1$) | Displays the connection diagram
ttl$: Character string of title which is displayed together with
connection diagram.
1.3 FUNC Exchange% |The upper and lower bytes of data having a bit pattern of a single
(i%) | precision integer are exchanged in byte units.
i% : Bit pattern data
1.4 FUNC itob$ Single precision integer is converted into a binary character
(1%, v%) | string of bit length which is specified by LSB.
However, output character length is fixed at 16 characters.
1% : Binary character string length
v% : Conversion data
1.5 SUB Selltem Performs key enter processing for selected measurement item.
(dist$0) dist$ () : Argument character array (output)
1.6 SUB Displ () Displays the data which has been read by the command set by
Selltem (.
1.7 SUB waidly (tim) Waits for the specified period of time.
tim: Specified time (seconds) (input)

Each functions and its flowchart are shown on the following pages.
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(1.1) SUB ClearDisp (p%, 1%): Erases screen.

® Flowchart

Move the cursor to the specified
position.

\

Completed

Finished erasing the specified lines?

Erase not completed

Erase 1 line of the screen.

|

® Program list

! --—- Procedure for Clear display ----
' in p%:Location line number

! 1%:clear line count

'

SUB ClearDisp (p%, 1%)
LOCATE p%, 1
FOR i% = 0 TO (1% - 1)
PRINT "
"

NEXT i%
END SUB
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(1.2) SUB Connect(tt1$): Displays the title and connection diagram.
® Flowchart

® Program list

START

® Change the screen mode to 2 and display
the connection diagram.
® Display comments for the connection
diagram.
|

Display the title.

Suspend entry until the connection is
confirmed.

---- Connection layout ----
in ttl$:Title message for method

This is drawing connection line layout for MP1764A with other PPG.
L

SUB Connect (ttls)

CLS
SCREEN

2

WINDOW (-600, -500)-(600, 500)

LINE (-

50,

LINE (10,
LINE (300, 100)-STEP(235, 200), , B

-50)-(600, 500), 14, B
100)-STEP(235, 200), , B

CIRCLE (130, 130), 8
LINE (130,
LINE (130,
LINE (350, 70)-STEP(0, 55)
CIRCLE (350, 130), 8

1

125)-STEP(0, -55)
70)-STEP(220, 0)

CIRCLE (190, 130), 8
LINE (190,
LINE (190, 25)-STEP(220, 0)
LINE (410, 25)-STEP(0, 100)
CIRCLE (410, 130), 8

LOCATE
LOCATE
LOCATE
LOCATE
1

LOCATE
LOCATE
LOCATE
1

LOCATE
LOCATE

END SUB
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21
4,
9,
9’
1,

22,
23,

22,
23,

125)-STEP(0, =-100)

45: PRINT "<< CONNECTION Layout »>>"'

42: PRINT "MP1761A2/MP1763A MP1762A/MP1764A"
45: PRINT "DATA CLOCK1"'®

62: PRINT "DATA CLOCK"

1: PRINT ttls$

1: PRINT "You must confirm connection line."

1: INPUT "Aer You ready to start? Press 'Enter' to continue.", a
1: PRINT " "
1: PRINT " "
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(1.3) FUNCTION Exchange (i%): Swaps 16-bitinteger data in units of byte.

® Flowchart

Separate the input integer into upper and lower bytes.

If the value of the lower byte is negative, enter zeros in the
lower byte.

Swap the upper and lower bytes and link them.

Is the linked data
greater than 32768?

Add the portion by which the upper value was exceeded to
the lower value.

-
-

END

® Program list

---- Exchange 16-bits pattern data --—-
In i%:16bits pattern data (used integer)

Procedure for swap of low byte and high byte .

This program is bit manipulation of integer value. Why this program used
real value because one is overflow detect on bit manipulation of integer
value, another one is internal manipulation by real value although input
parameter is integer. And integer declear value is same operation.

FUNCTION Exchange% (i%)
h = i% AND &HFF
1 = i% AND &HFFQO
IF h < 0 THEN
h=20

END IF

a = INT(h » 256) + ((1 ¥ 256) AND &HFF)
IF a >= 32768 THEN
b =a - 32768
a = ~-32768 + b
END IF
Exchange% = a
END FUNCTION
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(1.4) itob$ (1%, v%): Converts integers into binary character strings.
® Flowchart

\

Is the 16-bit conversion complete?

as the specified
conversion character string length
been obtained?

Pad blank characters from the left Pad the converted characters from
side of the output. the left side of the output.

® Program list

' ==-- Interger convert to binary strings ----
' in 1% :convert binary length

' v%:convert value
1
]
]

This convert binary strings is always possession l6-character field.

FUNCTION itob$ (1%, v%)
bs = nn
FOR 1% = 1 TO 16
IF i% <= 1% THEN
IF v% AND &H1 THEN
bs = l|1ll + bs

ELSE
b$ = "0" + b$
END IF
v = INT(v% / 2)
ELSE
b$= LU ] +b$
END IF
NEXT i%
itob$ = b$

END FUNCTION
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(1.5) Selltem (dst$):

Read outs measurement results, and sets command arguments.

START

® Flowchart

Is measurement period displayed?

Set measurement read items
sequentially.

® Measurement start time

® Measurement end time

® Measurement elapsed time

® Remaining measurementtime

/

Is the alarm data displayed?

Set measurement read items
sequentially.

® Power Fail Intervals

® Clock Loss Intervals

@ Sync Loss Intervals

Is error data displayed?

Set measurement read items
sequentially.

® Error Ratio

® Error Count

®Error Intervals

®Error Free Intervals %

-
-
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10-78

Is the threshold EI / EFI
data displayed?

Set measurement read items
sequentially.

® >1.0E-3 Data

® >1.0E-4 Data

® >1.0E-5Data

® >1.0E-6 Data

® >1.0E-7 Data

® >1.0E-8 Data

® = <1.0E-8 Data

Is error performance
data displayed?

Set measurement read items
sequentially.

® % Error Seconds

@ % Error Free Seconds

® % Severely Errored Seconds
® % Degraded Minutes

® % Unavailable Seconds




SECTION 10 EXAMPLE OF PROGRAM CREATION

® Program list

SUB Selltem (dst$())

LOCATE 16, 1 'z=zz===== Select measurement item(s) ========
PRINT "Choose item for measure time. "

LOCATE 17, 1

INPUT "Do you wish output measure TIME data? [Yes/No]:"; a$
IF a$ = "y" OR a$ = "Y" THEN

dst$(0, 0) = "0,1"

dsts$(0, 1) = "0,2"

dsts(0, 2) = "0,3"

dsts$(0, 3) = "0,4"
END IF

CALL ClearDisp(l6, 2)
LOCATE 16, 1

PRINT "Choose item for alarm data "
LOCATE 17, 1
INPUT "Do you wish output ALARM data? [Yes/Nol:"; a$
IF a$ = "y" OR a$ = "Y" THEN
dsts$(l, 0) = "1,1"
dasts(l, 1) = "1,2"
dsts$(1, 2) = "1,3"
END IF

CALL ClearDisp(1l6, 2)

LOCATE 16, 1

PRINT "Choose item for ERROR measurement data. "
LOCATE 17, 1

INPUT "Do you wish output ERROR data? [Yes/No]:"; a$
IF a$ = "y" OR a$ = "Y" THEN

dsts(2, 0) = "2,1"

dsts$(2, 1) = "2,2"

dst$(2, 2) = "2,3"

dsts$(2, 3) = "2,4"
END IF

CALL ClearDisp(1l6, 2)

LOCATE 16, 1

PRINT "Choose item for THRESHOLD EI/EFI data. "

LOCATE 17, 1

INPUT "Do you wish output THR. EI/EFI data ? [Yes/No]:"; a$
IF a$s = "y" OR a$ = "Y" THEN

dst$(3, 0) = "3,1"
dsts$(3, 1) = "3,2"
dsts$(3, 2) = "3,3"
dsts$(3, 3) = "3,4"
dst$(3, 4) = "3,5"
dst$(3, 5) = "3,6"
dsts$(3, 6) = "3,7"
END IF

CALL ClearDisp(16, 2)

LOCATE 16, 1

PRINT "Choose item for ERROR PERFORMANCE data. "
LOCATE 17, 1

INPUT "Do you wish output EP data data ? [Yes/No]:"; a$
IF a$ = "y" OR a§ = "Y" THEN

dsts$(4, 0) = "4,1"

dst$(4, 1) = "4,2"

dsts$(4, 2) = "4,3"

dsts$(4, 3) = "4,4"

dsts(4, 4) = "4,5"
END IF

L LI i —-— N

Eﬁ%ﬂgus End select measurement item
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(1.6) Disp1(cmd$, dt$): Displays the read measurement results by item.

® Flowchart
Is the data
divided from command data into
jtemized data?

I 0 | 1 2 3 4
Output the Outputthe alarm Output the Output the error Output the error
measurement time data display. threshold El / EFI data display. performance
display. display. display.

END
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® Program list

' ---- Procedure for Measure result display ----
''in cmd$ :parameter strings of query
' dt$ :response message from MP1762C/MP1764C(ED)

SUB Displ (CMD$, DTS)
units = "¢
SELECT CASE VAL(MIDS(CMDS, 1, 1))

CASE 0 ' Time data
SELECT CASE VAL(MIDS$(CMDS, 3, 1))
CASE 1
ttls = "Start time B
CASE 2
ttls = "Stop time M
CASE 3
ttl$ = "Elapsed time A
CASE 4
ttl$ = "Remain time A
END SELECT
CASE 1 ' Alarm data
SELECT CASE VAL(MIDS(CMDS, 3, 1))
CASE 1
ttl$ = "Power Fail Intervals HA
CASE 2
ttl$ = "Clock Loss Intervals A
CASE 3
ttl$ = "Sync Loss Intervals H
END SELECT
CASE 2 ' Error data
SELECT CASE VAL(MID$(CMDS, 3, 1))
CASE 1
ttls = "Error Ratio H
CASE 2
ttl$ = "Error Count A
CASE 3
ttl$ = "Error Intervals Hiy
CASE 4
ttl$ = "Error Free Intervals$ "
unit$ = ""
END SELECT
CASE 3 ' Threshold EI/EFI data
unit$ = "g"
SELECT CASE VAL(MID$(CMDS, 3, 1))
CASE 1
ttl$ = "Threshold EI/EFI >1.0E-3:"
CASE 2
ttls = "Threshold EI/EF1 >1.0E-4:"
CASE 3
ttl$ = "Threshold EI/EFI >1.0E-5:"
CASE 4
ttl$ = "Threshold EI/EFI >1.0E-6:"
CASE 5
ttls = "Threshold EI/EFI >1.0E-7:"
CASE 6
ttl$ = "Threshold EI/EFI >1.0E-8:"
CASE 7
ttl$ = "Threshold EI/EFI =<1.0E-8:"
END SELECT
CASE 4 ' Error Performance data
units$ = "§"
SELECT CASE VAL(MIDS$(CMDS, 3, 1))
CASE 1
ttl$ = "Error Performance %ES HA
CASE 2

EXAMPLE OF PROGRAM CREATION
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END
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"Error Performance %EFS
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"Error Performance $%SES
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"Error Performance %DM

ttl$ = "Error Performance %US
END SELECT
END SELECT
IF DTS = "ERR" THEN
DT$ = " No data "

PRINT ttl$ + DTS + unit$ + " "
SUB
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(1.7) waidly (tim!): Creates the wait time

® Flowchart

Obtain TIMER data with delayed start.

Has the time delayed?

Obtain new TIMER data.

Did the
current TIMER data reverted to the
delayed time?

Add reset second-data for one day that
has passed 00:00AM.

® Program list

~--- Make a timing delay ---=-
'in tim:wait time length (unit is seconds)
1]

SUB waidly (tim)
stm = TIMER
etm = TIMER
WHILE etm - stm < tim
etm = TIMER
IF etm < stm THEN etm = etm + 86400
WEND
END SUB
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<Explanation of ACS__GPIB.BAS>
ACS__PGIB.BAS consists of the following 15 types of functions.

Table 10-3 ACS__GPIB.BAS Functions (1/2)
Module . .
number Function Processing
2.1 SUB wrtemdl (w$) | Send commands to PPG.
w$ : Command character string to be sent (input)
2.2 SUB wrtemd2 (w$) | Send commands to ED.
w$ : Command character string to be sent (input)
2.3 FUNC reademd2$ | Reads messages from ED.
0 reademd2$ : Message character string (returned value)
2.4 SUB dmawrt Transfers in DMA to ED.
w% (), i%) w% (): Integer array of pattern data to be transferred
i% : Number of elements of integer array
2.5 SUB EndPoll () Performs polling of the END bit of the MSS status register.
2.6 SUB SRQPoll () Performs polling of the ERROR bit and SRQ bit of the MSS status
register.
2.7 SUB StatusMask (| Sets the mask pattern for the status, event, and expansion
sre%, |registers.
ese%, sre% : Mask pattern for status register
ese2%, ese% : Mask pattern for standard event register
ese3%) ese2%: Mask pattern for expansion event register 2
ese3%: Mask pattern for expansion event register 3
2.8 SUB StatusDisp ( Displays the setting status of the status, event, and expansion
stb%, |registers. The read data is specified as an argument and sent to
esr%, |the calling side.
esr2%, sth% : Pattern of status register setting status
esr3%) esr% : Pattern of standard event register setting status
esr2% : Pattern of expansion event register 2 setting status
esr3% : Pattern of expansion event register3 setting status
2.9 SUB MeasStart () |Starts measurement.
2.10 SUB MeasStop () Stops or terminates measurement.
2.11 SUB ChecClk () Judges the CLOCK LOSS and holds the processing until
recovery.
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Table 10-3 ACS__GPIB.BAS Functions (2/2)

Module

Function Processin
number u oc 9

2.12 FUNC AutoSrc% () |Executes the Auto Search operation and returns the results as
function values.
0 (False) : GPIB initialization failed due to wrong setting.
1(True) : Either one or both ED and PPG completed
initialization.

2.13 FUNC gpinit% () Executes GPIB initialization and returns the initialization as
function values.

0 (False) : Error in setting. Initialization failed.

1 (True) : ED or PPG, or both completed initialization.

2.14 SUB trap () Processes system errors.

2.15 SUB gpiberr () Processes internal errors included in the GPIB sample program
provided by National Instruments, displays status information.

Flowcharts of each function and program lists are described in the following pages.
The following must be entered at the header of the module:

REM $INCLUDE:‘C:¥at-gbib¥gbasic¥qbdecl.bas’ ......... @
COMMON SHARED DEVY%,GPIB@%,PPG%,ED%

Item @ loads the NI-488 function definition using the GPIB driver of National Instruments.
In actual use, specify a directory including ‘qbdecl.bas’.

Item @ is a Quick Basic statement which defines the common variables between multiple modules.

B Note : Foritem D, note that the GPIB varies with the environment used.
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(2.1) SUB wrtemd1 (w$): Sends commands to PPG.

® Flowchart

START

Is PPG initialized? Initialization failed

Initialization succeed

Output command to PPG.

ibwrt (PPG%, wrt$)

Normal end
ibsta% ended normally?

Failed

Process error using trap.

<
-

END

® Program list

' ===- Procedure for command write to PPG ----
t

SUB wrtcmdl (WRTS)
IF DEV¥ = 1 OR DEV% = 3 THEN

WRT$ = WRTS$ + CHR$(13) + CHRS$(10)
CALL IBWRT(PPG%, WRTS) 'write command(ppg)
IF IBSTA% < 0 THEN CALL trap

'call trap if illegal end
END IF
END SUB
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(2.2) SUB wrtcmd2 (w$): Sends commands to ED.

® Flowchart

Fail
Is ED initialized? ailed

Succeeded

Output commands to ED. ibwrt (ED%, wrt$)

Normal end

ibsta% ended normally?

Process error using trap ().

-
-

END

® Program list

! ===- Procedure for command write to ED --~--
1

SUB wrtcmd2 (WRTS$)
IF DEV$ = 2 OR DEV% = 3 THEN
WRT$ = WRT$ + CHRS$(13) + CHR$(10)

CALL IBWRT(ED%, WRTS) ' write command to ED
IF IBSTA% < O THEN CALL trap ' call trap if illegal end
END IF

END SUB
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(2.3) FUNCTION readcmd2$ ():
Obtains data in response to the command sent from ED separately.

START

® Flowchart

Fail
Is ED initialized? lled

Succeeded

Save the input buffer.

Obtain the data from ED. ibrt (ED%, rd$)

Normal

Is ibsta% ended normally?

Failed

Process error using trap ().

Return the input data.

® Program list

! —-—--- Procedure for data read from ED --~-
L
FUNCTION readcmd2s$
IF DEV% = 2 OR DEV% = 3 THEN
r$ = SPACES$(256)
CALL IBRD(ED%, rS$) ' Read data from ED%
IF IBSTA% < 0 THEN CALL trap

readcmd2$ = r$

END IF
END FUNCTION
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(2.4) SUB dmawrt (W%, i%): Transfers the ED data in DMA transfer.

® Flowchart

IsED initialized?

Succeeded

Failed

Turn on the DMA transfer of the GPIB

card.

ibdma (ED%, 1)

Transfer data to ED.

ibwrti (ED%, w%(), i%)

Ended normally?

Failed

Normal end

Process error using trap ()

Turn off the DMA transfer of the GPIB

card.

ibdma (ED%, 0)

® Program list

A

END

' -~=- Procedure for DMA transfer ----

' in w%():Transmit data pattern of integer arry
' i :length count for integer arry
1

SUB dmawrt (w%(),

i%)

IF DEV% = 2 OR DEV$ = 3 THEN
CALL IBDMA(ED%, 1)

i% = 1% % 2 + 1
CALL IBWRTI(ED%, w&%(), i%)
IF IBSTA% < O THEN CALL trap

CALL IBDMA(ED%, 0)

END IF
END SUB

DMA enable
make up to a byte count
call trap if illegal end

DMA disable

10-89



SECTION 10 EXAMPLE OF PROGRAM CREATION

(2.5) SUB EndPoll (): Waits until the status end bit is set.

® Flowchart

START

Is ED initialized?

Succeeded

Failed

Clear the status register.

P
>

Read out and display the status register.

Take a 1-second delay time.

NO End bit of the

® Program list

SUB EndPoll
IF DEV%

CALL wrtcmd2("#*STB?") '
RDS$ = LEFTS$(readcmd2$, IBCNT% - 1)

DO

status register raised?

End bit raised

A

wrtemd2 (“STB?”)

StatusDisp(, , , )

waidly (1)

END

---- Procedure for judgement of Measurement end ----
]

= 2 OR DEV% = 3 THEN

CALL StatusDisp(reg$, dmy%, dmy2%, dmy3%)

waidly (1)

LOOP UNTIL reg% AND &H4

END IF
END SUB
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(2.6) FUNCTION SRQPoll (): Judges SRQ and error bits.

® Flowchart

START

Succeeded

ol

IsED mﬂV

Failed

Take a 100msec delay time.

waidly (0.1)

Read the status register.

ibrsp (ED%, rsp%)

ibsta% ended normally?

Error occurred
trap ()

Process errors.

FD error occurred?

Normal

Error occurred

Display the error
message.

L

Display the status.

itob$ (8, spr%)

NO

\SRQbit : ON?

YES

<
-

Return the execution end status.
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® Program list

! =---- Procedure for Seliall poll with SRQ bit ----

|l

FUNCTION SRQPoll$%
IF DEV% = 2 OR DEV% = 3 THEN
exe% = 1
DO
waidly (.1)

CALL 1IBRSP(ED%, SPR%)
IF IBSTA < 0 THEN CALL trap
srq = SPR% AND &H40

esrl = SPR% AND &H4
esr2 = SPR% AND &HS8
IF esr2 = &H8 THEN ' Output warning message, if error detect

LOCATE 12, 35
PRINT "FD error detect!!"
exe% = 0
EXIT DO
END IF

sta$ = itob$(8, SPR%)
LOCATE 1, 60
PRINT "xSTB:"; stas$

LOOP UNTIL srq = &H40 AND ersl = &HO
END IF
1

SRQP011% = exe%
END FUNCTION
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(2.7) SUB StatusMask (sre%, ese%, ese2%, ese3%): Sets status registers.

® Flowchart

® Program list

'
]
'
]
]
]

START

Reset the status register.

Set the mask pattern of the status register.

Set the mask pattern of the standard event
status byte.

Set the mask pattern of the expansion event
2 status byte.

Set the mask pattern of the expansion event
3 status byte.

SUB StatusMask (s0%, sl1%, s2%, s3%)

wrtcmd2 ("#xCLS")
wrtcmd2 ("#SRE " + STRS$(s0%))
wrtcmd2 ("+ESE " STR$(s1%))

+
wrtemd2 ("ESE2 " + STR$(s2%))
+

wrtcmd?2
END SUB

("ESE3 "

STRS$(s3%))

SECTION 10 EXAMPLE OF PROGRAM CREATION

wrtemd2 (“#CLS")

wrtemd2 (“SRE” + sre%)

wrtcmd2 (“*ESE” + ese%)

wrtcmd2 (“ESE2” + ese2%)

wrtemd2 (“ESE3” + ese3%)

--=-- Procedure for set status mask pattern ----

in s0%:status byte enable register mask pattern
sl%:normal event status enable register mask pattern
s2%:Extend event status enable register-2 mask pattern
s3%:Extend event status enable register-3 mask pattern
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(2.8) SUB StatusDisp (stb%, esr%, esr2%, esr3%):
Reads out and displays the status register.

® Flowchart

10-94

START

Read the status register.

Set the status data as an argument.

l

Display the status data.

Read the standard event status byte.

Set the status data as an argument.

Display the status data.

Read out the expansion event status byte 2.

l

Set the status data as an argument.

Display the status data.

]

Read out the expansion event status byte 3.

Setthe status data as an argument.

Display the status data.

wrtemd2 (“%STB?”)
reademd2$ ()

stb%

itob$ (8, stb%)

wrtemd2 (“#ESR?”)
reademd2$ ()

esr%

itob$ (8, esr%)

wrtcmd2 (“ESR2?")
reademd2$ ()

esr2%

itob$ (16, esr2%)

wrtemd2 (“ESR3”)
reademd2$ ()

esr3%

itob$ (16, esr3%)



® Program list

1
' out stb% :Status byte
! esr% :Normal event status byte
! esr2%:Extend event-2 status byte
! esr3%:Extend event-3 status byte
L
SUB StatusDisp (stb%, esr%, esr2%, esr3%)
CALL wrtcmd2("*STB?")
RD$ = LEFT$(readcmd2$, IBCNT% - 1)
stb$ VAL(RDS)
stas$ itob$(8, VAL(RDS))
LOCATE 1, 60
PRINT "%STB:"; stas

CALL wrtcmd2("+ESR?")

RD$ = LEFT$(readcmd2$, IBCNT% - 1)
esr$ VAL(RDS)

stas itob$(8, VAL(RDS))

LOCATE 2, 60

PRINT "#ESR:"; sta$

CALL wrtcmd2("ESR2?")

RD$ = LEFTS$(readcmd2$, IBCNTS - 1)
esr2% = VAL(MIDS(RDS, 6, 5))

sta$ = itob$(16, VAL(MIDS(RDS, 6, 5)))
LOCATE 3, 60

PRINT "ESR2:"; stas

CALL wrtcmd2("ESR3?")
RD$ = LEFTS$(readcmd2$, IBCNTS - 1)
esr3% = VAL(MID$(RD$, 6, 5))
sta$ = itob$(16, VAL(MIDS(RDS, 6, 5)))
LOCATE 4, 60
PRINT "ESR3:"; sta$

END SUB

---- Procedure for status byte display ----

SECTION 10 EXAMPLE OF PROGRAM CREATION
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(2.9) SUB MeasStart()
® Flowchart

START

Display the measurement start message.

Send the measurement start commands. | wrtcmd2 (“STA")

® Program list

! ==-- Procedure for Measurement start ----
A
SUB MeasStart
CLS
LOCATE 1, 1
PRINT "x%x%%x*x Measure START ##k%k*
CALL wrtcmd2("STA")
END SUB
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(2.10) SUB MeasStop ()
® Flowchart

START

Display the measurement stop message.

Send the measurement stop command. | wrtemd2 (“STO”)

|

Take 1-second delay time. waidly (1)

® Program list

! ===--~ Procedure for Measurement stop ----

SUB MeasStop
LOCATE 1, 1
PRINT "x%%%% Measure STOP #%&xx%
CALL wrtcmd2("STO")
waidly (1)
END SUB
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(2.11) SUB ChecClk (): Checks the clock loss status.

® Flowchart
( starT )

L
o

Read the clock loss status.

wrtemd2 (“CLI?”)

reademd2$ ()
" ' "
CLOCK LOSS? i
NO
Display the clock loss.
Take a 2-second delay time. waidly (2)

NO/

CLOCK input normal?

“CLl 0"

® Program list

1

---- Procedure for clock status ----
' This program is loop until to clock detect.
1

SUB ChecClk

DO
CALL wrtcmd2("CLI?")
RD$ = LEFT$(readcmd2$, IBCNTS - 1)
IF MIDS(RDS, 1, 5) = "CLI 1" THEN
LOCATE 4, 1
PRINT "x% CLOCK LOSS %%"
waidly (2)
END IF
LOOP UNTIL MIDS(RDS, 1, 5) = "CLI O"
LOCATE 4, 1
PRINT " N
END SUB
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(2.12) FUNCTION AutoSrc% ()

® Flowchart

SECTION 10 EXAMPLE OF PROGRAM CREATION

Display the title.

Send the auto search start command.

wrtcmd2 (“SRH 1”)

Take a 1-second delay time.

waidly (1)

=
>

Read the auto search operation status.

wrtcmd2 (“SRH?")
reademd2$ ()

Take a 1-second delay time.

waidly ()

Executin
g Auto search end?

Execution end

Display the auto search end message.

Auto search failed?

“SRH 2"

“SRH 0"

Display the auto search error message.

| wrtcmd2 (“SRH 0”)

Clear the auto search error display.

<
-

Take a 1-second delay time.

waidly (1)

Return the execution results.

10-99



SECTION10 EXAMPLE OF PROGRAM CREATION

® Program list

' ===- Procedure for Auto Search ----
' out AutoSrc%:Auto Search execution status
' O(false):illegal termination
! 1(true) :normal end
1
FUNCTION AutoSrc$%

LOCATE 4, 1

PRINT "#*%# Auto Search START ##%"

=z=s==== Auto search ON =========
CALL wrtcmd2("SRH 1")
waidly (1)
'====zz=zzzz=z Polling ============
DO
CALL wrtcmd2("SRH?")
RDS = LEFTS$(readcmd2$, IBCNT% - 1)
waidly (1)
LOOP UNTIL MIDS(RDS, 1, 5) = "SRH 0" OR MID$(RD$, 1, 5) = "SRH 2"
rsl% = 1 ' Auto Search success

LOCATE 4, 1
PRINT "#%%x Finish Auto Search ##*x"

=zzzzzsc Fail Auto Search ========

IF MIDS(RDS, 1, 5) = "SRH 2" THEN
PRINT "<<< Failed on AUTO SEARCH ! >>>"
CALL wrtcmd2("SRH 0")

rsl% = 0 ' Auto Search fail
END IF

waidly (1)

AutoSrc% = rsl%
END FUNCTION
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(2.13) FUNCTION gpinit(): Initializes the GPIB control environment.

® Flowchart

Erase screen.

Initialize the GPIB control board. ibfind (“GBIB0”, gpib0%)

NO
Initialization succeeded?

ibfind (“PPG", PPG%)

Initialize the control unit Display error message.
(MP1763B/C: PPG).

NO
PPG% Initialization succeeded?

Set the initialization OK flag: DEV% Display the error message.

Initialize the control unit

H f' " ll’ EDo
(MP1764C: ED). ibfind (“ED", ED%)

NO
ED% Initialization succeeded?

Set the initialization OK flag: DEV%. Display the error message.

|

-
-

Send the interface clear message. ibsic (GPIB0%)
Y Y
0] @
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NO
ibsta% ended normally?

Take a 500 msec delay time. Process trap ().

Branches every time
initialization succeeds?

1 2 ] 3 l Other
Send device clear to Send device clear to Send device clear to Take a 3-second
PPG. ED. PPG and ED. delay time.
Process the error.
Take a 1-second delay time. waidly (1)

|

Return the result of initialization.
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® Program list

' -——=— Procedure for initialize equipments and interface board ----
1

FUNCTION gpinit%
CLS
CALL IBFIND("GPIBO", GPIB0%) ‘Open DEVice (GFIBO)
IF GPIB0% < O THEN
PRINT "Configration fail!!"
PRINT "You need verify are hardware condition, and try again."
ret% = 0
ELSE .
CALL IBFIND("PPG", PPG%) 'Open DEVice (PPG)
IF PPG% < 0 THEN
PRINT "Lost PPG address!!"
PRINT "If you use a PPG, then verify are configration and environmen

DEVS = O
ELSE

DEVS = 1
END IF
A

CALL IBFIND("ED", ED%) 'Open DEViec (ED)
IF ED$ < 0 THEN
PRINT "Lost ED address!!"
PRINT "If you use a PPG, then verify are configration and environmen

ELSE
IF DEV% = 0 THEN
DEVY = 2
ELSE
DEVS = 3
END IF
END IF
]

CALL IBSIC(GPIBO%) 'Interface clear
IF IBSTA% < 0 THEN CALL trap
]

CALL waidly(.5) 'S00ms wait
1

SELECT CASE DEV%
CASE 1
CALL IBCLR(PPG%) 'DEVice clear (PPG)
CASE 2
CALL IBCLR(ED%®) 'DEVice clear (ED)
CASE 3
CALL IBCLR(PPG%) 'DEVice clear (PPG)
CALL IBCLR(ED%) 'DEVice clear (ED)
CASE ELSE
waidly (3)
CALL trap
END SELECT
ret% = 1
END IF

waidly (1)
CLS

gpinit% = ret% ' set Execution status
END FUNCTION
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(2.14) SUB trap (msg$): Processes errors.

® Flowchart

® Program list

START

Display the GPIB status.

gpiberr ()

Stop the program.

' «-—-- Procedure for illegal process trap ----

' This subroutine, call on illegal execution or fatal error detect.

' And, you will get are status condition by presented NI1-488 function.
L]

SUB trap

CALL gpiberr("Program trap condition.")

STOP
END SUB
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(2.15) SUB gpiberr (msg$): Displays the STATIC: GPIB status.

® Flowchart

SECTION 10 EXAMPLE OF PROGRAM CREATION

START

Display the specified message.

Display the ibsta% status.

Display the iberr% status.

Display the ibcnt% status.

l

Turn the GPIB board offline.
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® Program list

1
)

Subroutine GPIBERR
This subroutine will notify you that a NI-488 function failed by printing
an error message. The status variable IBSTA% will also be printed
in hexadecimal along with the mnemonic meaning of the bit position.
The status variable IBERR% will be printed in decimal along with the
mnemonic meaning of the decimal value. The status variable IBCNT% will
be printed in decimal.

The NI-488 function IBONL is called to disable the hardware and software.

The STOP command will terminate this program.

SUB gpiberr (msg$) STATIC

PRINT msg$

PRINT "ibsta = &H"; HEXS$(IBSTA%); " <";
IF IBSTA%$ AND EERR THEN PRINT " ERR";

IF IBSTA% AND TIMO THEN PRINT " TIMO";
IF IBSTA% AND EEND THEN PRINT " END";

IF IBSTA% AND SRQI THEN PRINT " SRQI";
IF IBSTA% AND RQS THEN PRINT " RQS";

IF IBSTA% AND SPOLL THEN PRINT " SPOLL"“;
IF IBSTA% AND EEVENT THEN PRINT " EVENT";
IF IBSTA% AND CMPL THEN PRINT " CMPL";
IF IBSTA% AND LOK THEN PRINT " LOK";

IF IBSTA% AND RREM THEN PRINT " REM";

IF IBSTA% AND CIC THEN PRINT " CIC";

IF IBSTA% AND AATN THEN PRINT " ATN";

IF IBSTA% AND TACS THEN PRINT " TACS";
IF IBSTA% AND LACS THEN PRINT " LACS";
IF IBSTA% AND DTAS THEN PRINT " DTAS";
IF IBSTA% AND DCAS THEN PRINT " DCAS";
PRINT " >"

PRINT "iberr = "; IBERR%:

IF IBERR% = EDVR THEN PRINT " EDVR <DOS Error>"

IF 1IBERR% = ECIC THEN PRINT " ECIC <Not CIC>"

IF IBERRY = ENOL THEN PRINT " ENOL <No Listener>"

IF IBERR% = EADR THEN PRINT " EADR <Address error>"

IF IBERR% = EARG THEN PRINT " EARG <Invalid argument>"
IF IBERR% = ESAC THEN PRINT " ESAC <Not Sys Ctrlr>"

IF IBERR% = EABO THEN PRINT " EABO <Op. aborted>"

IF IBERR% = ENEB THEN PRINT " ENEB <No GPIB board>"

IF IBERR% = EOIP THEN PRINT " EOIP <Async I1/0 in prg>"
IF IBERRY = ECAP THEN PRINT " ECAP <No capability>"

IF IBERR% = EFSO THEN PRINT " EFSO <File sys. error>"
IF IBERR% = EBUS THEN PRINT " EBUS <Command error>"

IF IBERR% = ESTB THEN PRINT " ESTB <Status byte lost>"
IF IBERR% = ESRQ THEN PRINT " ESRQ <SRQ stuck on>"

IF IBERRY = ETAB THEN PRINT " ETAB <Table Overflow>"

PRINT "ibcnt = "; IBCNT%
Call the IBONL function to disable the hardware and software.

CALL IBONL(dvm%, O)

END SUB
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<Program start>

The procedures used to process the above common functions and to start the sample programs (1) to (13)
are described below.

(Procedure 1) : Open File from the menu bar and select “Load File. . . . ”.
Next, load the common function file name COMMON.BAS.

(Procedure 2) : Load ACS__GPIB.BAS in the same way as in procedure 1.
(Procedure 3) : Load the sample program in the same way as in procedure 1.

(Procedure 4) : Open Run from the menu bar, and select “Set Main Module”, then make the sample
program loaded in procedure 3 the main module.

(Procedure 5) : Open Run from the menu bar and execute “Start”.

(ZF Refer to the Quick Basic Instruction Manual for details.)
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(1) Inputsignal setting
This program controls the input signals of the GPIB.

START

Initialize the GPIB interface.

@ Set the pattern to PRBS.

gpinit ()

wrtemd2 (“PTS 3”)

L
>

@ Display the title.
@ Display the items for the input signal
selection.

Select the input item to be set.

Case0 Case 1 Case 2 Case 3 Case 4
Enter the DATA Enter the DATA Enter the CLOCK Enter the CLOCK Enter the CLOCK/
input threshold input terminal input phase value. input terminal CLOCK polarity.
voltage value. voltage. voltage.
Set the entered Set the entered Setthe inputvalue Set the entered Setthe entered
value. value. when the servo value. value.
circuit is ready.

Loop/
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® Program list

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'
COMMON SHARED DEV%, GPIBO%, PPG%, ED%

DECLARE SUB waidly (tim!)
DECLARE SUB wrtcmd2 (w$)
DECLARE FUNCTION gpinit% ()
DECLARE FUNCTION readecmd2$ ()

CLS
IF gpinit% <> 0 THEN ' Initialize GPIB environment

CALL wrtcmd2("PTS 3")
DO
DO
PRINT "*% MP1762/MP1764A INPUT SIGNAL SAMPLE PROGRAM #% "
PRINT

PRINT " INPUT SIGNAL % DATA THRESHOLD [01 "

PRINT " * DATA TERMINATION = [1]1 "
PRINT " * CLOCK PHASE ADJUST = [2] "
PRINT " % CLOCK TERMINATION = [3] "
PRINT " * CLOCK POLARITY = [4] "
PRINT

INPUT "Choose function [0 to 4]:"; sel$

IF sel% < 0 OR sel% > 4 THEN

CLS

PRINT "Wrong chosen number!!"

PRINT "Please, enter correct number."
END IF

POOP UNTIL sel% >= 0 AND sel% <= 4

SELECT CASE sel%
CASE 0
PRINT "Please, type number for the DATA THRESHOLD."

INPUT "Possible data range is -3.000 to +1.875V, STEP 0.001V.": dth$
CALL wrtcmd2("DTH " + dths)
1

CASE 1

INPUT "Choose DATA TERMINATION.[GND:O, -2V:1] "; dtm$
CALL wrtcmd2("DTM " + dtms)
1

CASE 2

PRINT "Please, type number for the CLOCK PHASE ADJUST."
INPUT "Possible data range is -500 to 500ps, STEP by lps"; cpa$
1

DO
CALL wrtcmd2 ("DLY?")
RD§ = readcmd2$
IF MIDS(RDS, 1, 5) = "DLY O" THEN
EXIT DO
ELSE

Wait status read timing delay for clock phase adjust
CALL waidly(1)
END 1F
LOOP
1

WRTS = "CPA " + cpa$: CALL wrtcmd2(WRTS)
Al

CASE 3
INPUT "Choose CLOCK TERMINATION.[GND:0, -2V:1] "; ctm$
CALL wrtcmd2("CTM " + ctm$)
1
CASE 4
INPUT "Choose CLOCK POLALITY.[CLK:0, NCLK:1] "; cpl$

CALL wrtcmd2("CPL " + cpl$)
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END SELECT
L}
INPUT "Do you set are another data? [Yes:0, No:1]:"; loop$
LOOP UNTIL loop$ = "1"
END IF
]
STOP
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(2) Auto threshold search (auto search) setting

This program executes the auto search operation.

START

NO

Initialize the GPIB interface. gpinit% ()
Set the necessary conditions to MP1763B/C. wrtemd1 ()
@ Set the internal clock frequency to 12.5 GHz.
@ Set the reference value of the data output offset to VoH.
® Set the data output amplitude offsetto 1 V.
@ Set the clock output amplitude offsetto 1 V, and terminal to GND.
Set the necessary settings to MP1763B/C and MP1764C. wrtcmd1 ()
® Switch the pattern logic to positive. wrtemd2 ()
® Set the pattern mode to PRBS.
®Setthe PRBS to 15.
®Setthe mark ratioto 1/2.
Set the necessary settings to MP1764C. wrtemd2 ()
® Set the data input terminal voltage to GND, and clock input terminal to GND.
® Switch the clock input polarity to CLK.
® Turn off the auto search function.
@ Turn on the auto synchronous function.
Display the title. Connect ()
Display the connection diagrams of the MP1764C and MP1763B/C.
Check the clock status. ChecClk ()
Execute the auto search. AutoSrc% ()

Ended normally?

Gosub RESULT

Display the measurement results data.

Iy

10-111



SECTION 10 EXAMPLE OF PROGRAM CREATION

Loop

Repeat processing?

Note) If a system error occurs, the
error contents are displayed
and the program stops.
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® Program list

DECLARE SUB wrtcmdl (WRTS)
REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIBO%, PPG%, ED%
1

DECLARE SUB ChecClk ()
DECLARE SUB Connect (ttl$)
DECLARE SUB wrtcmd2 (w$)
DECLARE FUNCTION gpinit% ()
DECLARE FUNCTION AutoSrc% ()
DECLARE FUNCTION readcmd2$ ()
Al

CLS

IF gpinit% <> 0 THEN 'Setup interface
DO
' Setup to PPG

CALL wrtcmdl("CLK 1;RES 1;FRQ 12500") 'FREQUENCY

CALL wrtcmdl("OFS 0") 'Offset
CALL wrtcmdl("DAP 1;DOS 1;DTM O") 'Data
CALL wrtcmdl("CDL 100;CAP 1;COS 1") 'Clock
' Setup to ED

CALL wrtcmd2("DTM 0;CTM 0;CPL 0V) 'Input

CALL wrtcmd2("SRH 0;SYN 1")
' Setup to PPG/ED

CALL wrtcmdl("LGC O") 'Pattern Logic
CALL wrtcmd2("LGC 0")

CALL wrtcmdl("PTS 3") 'Pattern

CALL wrtcemd2("PTS 3")

CALL wrtemdl("PTN 6") 'PRBS

CALL wrtcmd2("PTN 6")

CALL wrtcemdl("MRK 3") 'Mark ratio
CALL wrtcmd2("MRK 3")

]

CALL Connect("**% AUTO SEARCH SAMPLE PROGRAM #*x%")

CALL ChecClk 'Check Clock loss
IF AutoSrc% <> 0 THEN

GOSUB RESULT 'Display Result
END IF
A
PRINT

INPUT "Try again [Yes/No]"; loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"
END IF
STOP

RESULT: '----- Display Result -----

CALL wrtcmd2("DTH?")
RDS = LEFTS{readcmd2$, IBCNT% - 1)
PRINT "DATA THRESHOLD = " + MIDS(RDS, 5, 6) + " v"

CALL wrtcmd2("DTM?")

RD$ = LEFTS(readcmd2$, IBCNT% ~ 1)

IF MIDS(RDS, 1, 5) = "DTM O" THEN
RDS = " GND"

ELSE
RDS = " -2v"
END IF
PRINT "DATA TERMINATION = " + RDS

:POSITIVE
:PRBS
:PN15

:1/2
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CALL wrtcmd2("CPA?")
RDS$ = LEFT$(readcmd2$, IBCNT% - 1)
PRINT "CLOCK PHASE ADJUST = " + MID$(RDS, 5, 4) + " ps"

CALL wrtcmd2("CTM?")

RD$ = LEFTS$(readcmd2$, IBCNT% - 1)

IF MIDS(RDS, 1, 5) = "CTM O™ THEN
RD$ = " GND"

ELSE
RD$ = "  -2V"
END IF
PRINT "CLOCK TERMINATION = " + RD$

CALL wrtcmd2("CPL?")
RD$ = LEFTS$(readcmd2$, IBCNT% - 1)

IF MIDS(RD§, 1, 5) = "CPL 0" THEN
RD§ = " CLK"

ELSE
RD$ = " N CLK"

END IF

PRINT "CLOCK POLARITY = " + RD$

RETURN
1
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(3) Eye margin measurement

This program measures the eye margins.

START

Initialize the GPIB interface.

L.
-

Set the necessary settings to MP1763B/C.

®Set the internal clock frequency to 12.5 GHz.

® Set the reference value of the output offset to VoH.

@ Set the data output amplitude offset to 1 V and the terminal to GND.
@ Set the clock output amplitude offset to 1 V and the terminal to GND.

Set the necessary settings to MP1763B/C and MP1764C.
o Switch the pattern logic to positive.

® Set the pattern mode to PRBS.

®Setthe PRBS to 15.

®Setthe mark ratioto 1/2.

Set the necessary settings to MP1764C.

®Set the data input terminal voltage to GND and clock input terminal
voltage to GND.

® Turn off the auto search function.

® Turn off the auto synchronous function.

Display the title.

Display the connection diagrams for the MP1764C and MP1763B/C.

Monitor the clock status.

® Enter the eye margin error ratio.
®Set the eye margin error ratio.

Eye margin measurement start

<

Measu remenm

NO
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Display the measurement results.
@ Threshold margin READS (THM?)
® Phase margin READ (PHM?)

® CRT display

YES

Does the processing terminate?

Note) If a system error occurs, the
error contents are displayed
and the program stops.
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® Program list

DECLARE SUB wrtcmdl (WRTS)
REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIB0%, PPG%, ED%

DECLARE SUB ChecClk ()
DECLARE SUB ClearDisp (p%, 1%)
DECLARE SUB waidly (tim!)
DECLARE SUB Connect (ttls$)
DECLARE SUB wrtcmd2 (w$)
DECLARE FUNCTION gpinit% ()
DECLARE FUNCTION readcmd2s$ ()

IF gpinit% <> 0 THEN 'Setup interface
DO

EEI SIS TS L Eye margin start ===============
' Setup to PPG
CALL wrtcmdl("CLK 1;RES 1;FRQ 12500") 'FREQUENCY

CALL wrtcmdl("OFS 0") 'Offset
CALL wrtcmdl("DAP 1;DOS 1;DTM 0") 'Data
CALL wrtcmdl("CDL 100;CAP 1;COS 1") 'Clock
' Setup to ED

CALL wrtcmd2("DTM 0;CTM O0;CPL 0") 'Input

CALL wrtcmd2("SRH 0;SYN 1")
' Setup to PPG/ED

CALL wrtcemdl("LGC 0O") 'Pattern Logic :POSITIVE
CALL wrtcmd2("LGC O")
CALL wrtcmdl("PTS 3") 'Pattern :PRBS
CALL wrtcmd2("PTS 3")
CALL wrtcmdl("PTN 6") 'PRBS :PN15
CALL wrtcmd2("PTN 6")
CALL wrtcmdl("MRK 3") 'Mark ratio :1/2
CALL wrtcmd2("MRK 3")
CALL wrtcmdl ("SFT 0") 'AND bit shift :1bit

o")

CALL wrtcmd2("SFT
1

CALL Connect("*%%* EYE MARGIN SAMPLE PROGRAM #%#%")

DO ' ==== Set error ratio ====
LOCATE 20, 1
PRINT "INPUT ERROR RATIO [ 1.0E-2:0 , 1.0E-3:1 ,
]ll
PRINT " [ 1.0E-6:4 , 1.0E-7:5 ,
]'l
PRINT
INPUT "Choose error ratio:"; ratio$
IF ratio% < 0 OR ratio% > 7 THEN
LOCATE 18, 1
PRINT "Wrong chosen number!! Please, enter a correct number."
LOCATE 23, 1
PRINT " "
END IF
LOOP UNTIL ratio% >= 0 AND ratio% <= 7
CALL wrtcmd2("EME 1;EYT " + STRS(ratio%))

1.0E-4:2 , 1.0E-5:3
6

1.0E-8:6 , 1.0E-9:7

CALL ChecClk ' ==== test clock loss ====
CALL ClearDisp(18, 6)
CALL wrtcmd2("EST 1") '==== Eye margin start ====

LOCATE 4, 1
PRINT "#*+ Eye Margin Start #=» "
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'========= Polling end of Measurement ==========

DO
CALL wrtcmd2("EST?")
RD$ = LEFTS$(readcmd2s$, IBCNT$ - 1)
IF MIDS(RDS, 1, 5) = "EST 0" THEN
LOCATE 4, 1
PRINT "#*%x Eye Margin finish #%% "
waidly (1)
'z========z====== Display result ========z=z==zzz==z=z==
CALL wrtcmd2("THM?")
RD1$ = LEFT$(readcmd2$, IBCNT% - 1)
CALL wrtcmd2("PHM?")
RD2$ = LEFTS$(readcmd2$, IBCNT% - 1)
PRINT "THRESHOLD MARGIN : " + MID$(RD1S, 5, 6) + " Vp-p"
PRINT "PHASE MARGIN ¢ " + MID$(RD2$, 5, 6) + " psp-p"
EXIT DO
ELSE
IF MIDS$(RDS$, 1, 5) = "EST 1" THEN
waidly (1)
ELSE
'if execute fail then restart measure
LOCATE 4, 1
PRINT "=x%% Eye Margin Execution fail #*xx "
CALL wrtcmd2("EST 0O")
EXIT DO
END IF
END IF
LOOP
PRINT

INPUT "Do you wish try again [Yes/No]"; loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"

CALL wrtcmd2("EME 0") ' ==== Eye margin OFF ====
END IF
v

STOP
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(4) Measurement pattern, BIT WINDOW, and BLOCK WINDOW setting
This program sets the measurement pattern, BIT WINDOW, and BLOCK WINDOW.

START

Initialize the GPIB interface.

Display the title.

L
E ot

® Enter the pattern logic.
®Setthe input pattern.

I

® Enter the pattern mode.
®Set the input mode.

ALTN DATA *ZERO SUBST * PRBS
® Enter the step ® Enter the step
numbers. numbers.
®Setthe step ® Set the step
numbers. numbers.

|

@ Enter the mark ratio.
o Setthe mark ratio.

e Enter the data ® Enter the data ® Enter the Z.S bit
length. length. length.
®Setthe data length ®Set the data length ®Setthe Z.S bitlength
*1 *1 *2
@ @ @ ®
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® ) @ ©)
A
Y
® Enterthe ALTN A/B.
o Switch ALTN A/B.
Y Y
o Select the display o Select the display
(PTN or BIT-WINDOW (PTN OR BIT-WINDOW s the BIT-WINDOW set?
or BLOCK WINDOW). or BLOCK-WINDOW).
@ Switch the display. @ Switch the display.
Switch the display.
Enter the page Enter the page Enter the page
number. number. number.

|

Enter the pattern bit.
*1

Setthe input pattern.

Isthe
pattern setting
repeated?

Enter the pattern bit.

*1

Enter the pattern bit.

*1
|

Set the input pattern.

Set the input pattern.

Is the
pattern setting
repeated?

NO

Is the
pattern setting
repeated?

Y

® Enter the synchronous mode.
@ Set the input mode.

*3

Loop
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error contents are displayed
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*1 Setting range differs
according to synchronous
mode.
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® Program list

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl .bas'
COMMON SHARED DEV%, GPIB0%, PPG%, ED$%

DECLARE SUB wrtcmd2 (wS)
DECLARE FUNCTION gpinit% ()
1

CLS
IF gpinit% <> 0 THEN 'Setup GPIB interface
DO
CLS
PRINT "#* MP1762C/MP1764C PATTERN SAMPLE PROGRAM *x%"
PRINT
'======== JSet Pattern Logic =====z====
DO
INPUT "Choose LOGIC polarity [ Positive:0 , Negative:1 ] "; 1g%
IF 1g% <> 0 AND 1g% <> 1 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct LOGIC polar
ity."
END IF

LOOP UNTIL 1g% = O OR 1g% = 1
CALL wrtcmd2("LGC " + STR$(1g%))

======== Set Pattern mode ==========

INPUT "Choose Measure PATTERN [ ALTERNATE:0 , DATA:1l
, PRBS:3 ] "; ptn%
IF ptn% < 0 OR ptn% > 3 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct new PATTERN

, ZERO Subst.:2

END IF
LOOP UNTIL ptn% >= 0 AND ptn% <= 3
CALL wrtcmd2("PTS " + STRS(ptn%))

SELECT CASE ptn%

======== Set Altn pattern ========
GOSUB SetAltn

======== Set Sync mode S=E======

DO
INPUT "Choose SYNC MODE [ NOMAL:0 , FRAME:1 ] "; sync%
IF sync% <> 0 AND sync% <> 1 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct pattern
sync."
END IF

LOOP UNTIL sync% = 0 OR sync% =1
wrtcmd2 ("SYM " + STR$(sync%))

====z=== Set data pattern ===z======
GOSUB SetData

======== Set Sync mode E=STTESZ=

DO
INPUT "Choose SYNC MODE [ NOMAL:0 , FRAME:1 , QUICK:2 ] "; sync%
IF sync% < 0 OR sync% > 2 THEN
CLS
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PRINT "Wrong Chosen number!! Please select a correct pattern
sync."

END IF
LOOP UNTIL sync% >= 0 AND sync% <= 2
wrtcmd2 ("SYM " + STR$(sync%))
CASE 2
'===== Set zero subst pattern =====
GOSUB SetZero
'zzz===== Set Sync mode ==S=s=o== N
DO
INPUT "Choose SYNC MODE [ NOMAL:0 , FRAME:1 , QUICK:2 ] "; sync$%
IF sync% < 0 OR sync% > 2 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct pattern
sync."

END IF

LOOP UNTIL sync$% >= 0 AND sync% <= 2
wrtcmd2 ("SYM " + STRS$(sync%))
'z======= Set prbs pattern ========
GOSUEB SetPrbs
'

END SELECT

'z=zz=z========= continue ? ================

INPUT "Do you wish to set other pattern set? [Yes/Nol"; loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"

END IF
STOP
'
'
SetAltn: '--—=———oeeoo Set Altn Pattern ----—-e-w-e--
'm=z=z======== Data length =======s========
DO

INPUT "Set DATA LENGTH [128 to 4194304] "; length
IF length < 128 OR length > 4194304 THEN
CLS
PRINT "Wrong input data length!! Please to set a correct number."
END IF
LOOP UNTIL length >= 128 AND length <= 4194304
wrtcmd2 ("DLN " + STR$(length))
1

e Y r T T Set pattern EEr Y S Py S T

INPUT "Choose ALTERNATE A or B:"; alt$
IF alt$ = "a" OR alt$ = "A" THEN
wrtemd2 ("ALT 0O")
ELSE
IF alt$ = "b" OR alt$ = "B" THEN
wrtcmd2 ("ALT 1")
END IF
END IF

DO
INPUT "Choose DISPLAY type[ PATTERN:0 , BIT-WINDOW:1 , BLOCK-WINDOW:
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2 ] "; disp%
IF disp% < 0 OR disp% > 2 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct correct DIS
PLAY type."
END IF

LOOP UNTIL disp% >= 0 AND disp$% <= 2
wrtcemd2 ("DSP " + STRS(disp%))

GOSUB SetBit

INPUT "Do you wish to continue to set another pattern? [Yes/No]l ": loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"

RETURN
1
'
SetData: '-=----—mm—m—--- Set DATA Pattermn ------~--=-e—----
'
'======z==== Set data length ======z==z=z==
DO

INPUT "Set DATA LENGTH [2 to 8388608] "; length
IF length < 2 OR length > 8388608 THEN
CLS
PRINT "Wrong length number!! Please set correct number."
END IF
LOOP UNTIL length >= 2 AND length <= 8388608
wrtcmd2 ("DLN " + STRS$(length))

DO
======z== ==== Set display ==z==z=z===z====

INPUT "Choose DISPLAY type[ PATTERN:0 , BIT-WINDOW:1 , BLOCK-WINDOW:
2] "; disp%
IF disp% < 0 OR disp% > 2 THEN
CLS
PRINT "Wrong Chosen number!! Please select a correct correct DIS
PLAY type."
END IF
LOOP UNTIL disp% >= 0 AND disp% <= 2
wrtemd2 ("DSP " + STRS$(disp%))

=====z======= Set pattern =======z=======
GOSUB SetBit

INPUT "Do you wish continue another pattern set? [Yes/No] ":; loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"

RETURN
1
'
SetZero: '----c—ewm- Set ZERO SUBST PATTERN ~=-—=———e=—-
'
's=z=======x= Set zero subst ======z====z==z===
DO

PRINT "ZERO SUBSTITUTION [2"7-1:0 , 2°9-1:1 , 2°11-1:2 , 2715-1:3 1"
PRINT
INPUT "Choose ZERO Substitution lenght:"; dan%
IF dan% < O OR dan% > 3 THEN
CLS
PRINT "Wrong Chosen number!! Please put things right length."
END IF
LOOP UNTIL dan% >= 0 AND dan% <= 3
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========= Set zero-sub length ===z=========
SELECT CASE dan%
CASE 0
wrtemd2 ("PTN 2')
DO
INPUT "Set ZERO Substitution BIT LENGTH
IF length% < 1 OR length > 127 THEN
CLS
PRINT "Wrong input for out of range
orrect bit length."
END IF
LOOP UNTIL length$% >= 1 AND length% <= 127

CASE 1
wrtcemd2 ("PTN 3")
DO
INPUT "Set ZERO Substitution BIT LENGTH
IF length% < 1 OR length > 511 THEN
CLS
PRINT "Wrong input for out of range
orrect bit length."
END IF
LOOP UNTIL length% >= 1 AND length% <= 511

CASE 2
wrtcmd2 ("PTN 5%)
DO
INPUT "Set ZERO Substitution BIT LENGTH
IF length% < 1 OR length > 2047 THEN
CLS
PRINT "Wrong input for out of range
orrect bit length."
END IF
LOOP UNTIL length% >= 1 AND length% <= 2047

CASE 3
wrtcmd2 ("PTN 6")
DO
INPUT "Set ZERO Substitution BIT LENGTH
IF length% < 1 OR length > 32767 THEN
CLS
PRINT "Wrong input for out of range
orrect bit length."
END IF
LOOP UNTIL length% >= 1 AND length% <= 32767

END SELECT
wrtemd2 ("ZLN " + STR$(length%))

B i 3 T 1 11 Chanel mask L+t £ 3 T 1+t 3+ ¥ £
INPUT "Do you set Mask Chanel ? [Yes/No] "; ans$
IF ans$ = "y" OR ans$ = "Y" THEN
wrtemd2 ("DSP 1M)
disp% = 1
GOSUB SetBit
ELSE
wrtcemd2 ("DSP 0")
disp$ = 0
END IF

[1 to 127]"; length%

limit!!

Please enter a ¢

[1 to 511]"; length$%

limit!!

Please enter a ¢

[1 to 2047]"; length%

limit!!

Please enter a ¢

[1 to 32767]"; length%

limit!!

Please enter a c

INPUT "Do you wish continue another pattern set? [Yes/No] "; loop$

LOOP UNTIL loop$ = "n" OR loop$ = "N"

10-124



SECTION 10 EXAMPLE OF PROGRAM CREATION

RETURN
'
SetPrhsg: '—-cemmmee o Set PRBS PATTERN ~cececcccae—aa
[
'zz========s== Set prbs Z==zz=z========
DO
PRINT
PRINT "SELECT PRBS [ 2°7 :0 , 279 :1 , 2~11:2 , 2715:3 1
PRINT " [ 2720:4 , 2723:5 , 2°31:6 i
PRINT

INPUT "Choose PRBS lenght:"; dan%
IF dan% < O OR dan% > 6 THEN
CLS

PRINT "Wrong Chosen number!! Please put things right length."

END IF
LOOP UNTIL dan% >= 0O AND dan$% <= 6

SELECT CASE dan$%

CASE 0

wrtcmd2 ("PTN 2") ' PRBS 277
CASE 1

wrtemd2 ("PTN 3") ' PRBS 279
CASE 2

wrtcmd2 ("PTN 5") ' PRBS 2711
CASE 3

wrtemd2 ("PTN 6") ' PRBS 2-15
CASE 4

wrtcemd2 ("PTN 7") ' PRBS 2720
CASE 5

wrtcmd2 ("PTN 8") ' PRBS 2723
CASE 6

wrtemd2 ("PTN 9") ' PRBS 2731
END SELECT
DO

'mzz=======a== Set mark ratio ====z==========

PRINT

PRINT "MARK RATIO (Positive)[ 0/8:0 , 1/8:1 , 1/4:2 , 1/2:3 ]"

PRINT (Negative)[ 8/8:0 , 7/8:1 , 3/4:2 , 1/2:3 }*

PRINT

INPUT "Choose MARK RATIO:"; m$
wrtemd2 ("MRK " + m$)

Ez=cz======= Chanel mask Z=—T === o=====
INPUT "Do you set Mask Chanel? [Yes/No] "; ans$

’

IF ans$ = "y" OR ans$ = "Y" THEN
wrtcmd2 ("DSP 1%)
disp% = 1
GOSUB SetBit
ELSE
wrtcmd2 ("DSP 0")
disp% = 0
END IF
INPUT "Do you wish continue another pattern set? [Yes/No] ";
LOOP UNTIL loop$ = "n" OR loop$ = "N"
RETURN
1
1
1
SetBit: '—-—-——u- Set Page and Bit Pattern -—-—~—-———---a
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SELECT CASE disp%

=====xz==== Set page m===sz====

= 8
GOSUB Inbit
PRINT "PAG " + STRS(page) + ";BIT " + BITS
wrtcmd2 ("PAG " + STR$(page) + ";BIT " + BITS)

========== Set page =zz=zsss==
INPUT "Set BIT-WINDOW PAGE ( 1 or 2 ):"; page

j =2
GOSUB Inbit
wrtcmd2 ("MSK " + STR$(page) + ";CHM " + BITS)

========== Set page S==s==S=s
INPUT "Set top PAGE:"; page

'==z====== Set mask bit =========
j=28
GOSUB Inbit
wrtcemd2 ("PAG " + STRS$(page) + ";MGB " + BITS)
END SELECT
RETURN

Inbit: '

PRINT "You are able to choice data format of Hexadecimal or Decimal."
PRINT "Default data format is Hexadecimal."

BITs - "nw
FOR k = 0 TO j - 1

PRINT "< Do you set bit-pattern of " + STR$(page + k) + " PAGE ? [Yes/No
1>

INPUT ; a$
IF a$ = "n" OR a$ = "N" THEN
EXIT FOR

END IF
1

IF k <> 0 THEN BITS = BITS + ","
'

PRINT " "
INPUT "Which do you choice format? [ Hex/Dec 1"; type$
IF type$ = "d" OR type$ = "D" THEN

PRINT "Enter " + STR$(page + k) + " PAGE pattern [0 to 65535]:";
INPUT ; b$
ELSE

PRINT "Enter " + STR$(page + k) + " PAGE pattern [0 to FFFF]:";
INPUT ; b$

b$ = "#H" + b$
END IF
BIT$ = BIT$ + b$

NEXT k
PRINT " "
'

RETURN
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(5) Error analysis

This program executes the error analysis function.

START

Initialize the GPIB interface. gpinit% ()

f
C

Display the title.

Sets the synchronous mode as NORMAL.

Monitor the clock loss status. ChecClk ()

Error analysis start wrtcmd2 (“EAT 1)

wrtemd2 (“SYM 0)

<
-

Analysis finished (EAT?)?

Display the analysis results.

e Error analysis page READ (EAP?)
® Error analysis data READ (EAB?)
® CRT display

Processing finished?

Note) If a system error occurs, the
error contents are
displayed and the program
stops.

10-127



SECTION10 EXAMPLE OF PROGRAM CREATION

® Program list

REM S$INCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'
COMMON SHARED DEV%, GPIB0%, PPG%, ED%

DECLARE SUB ChecClk ()
DECLARE SUB waidly (tim!)
DECLARE SUB wrtcmd2 (w$)
DECLARE FUNCTION gpinit% ()
DECLARE FUNCTION readcmd2$ ()

IF gpinit% <> 0 THEN 'Setup interface
no CLS
PRINT "#* MP1762C/MP1764C ERROR ANALYSIS SAMPLE PROGRAM *#* "
giiETwrtcde("SYM o") ' Sync mode set to normal
CALL ChecClk ' Test Clock loss

============ Error analysis start ==============
CALL wrtcmd2("EAT 1")

s====s===== Polling end of analysis ======z=======

CALL wrtcmd2("EAT?")

RD$ = readcmd2s

waidly (1)
LOOP UNTIL MIDS(RDS, 1, 5) = "EAT 2"
CALL wrtcmd2("EAT O")

=S=========s=== Display result ======z===========
PRINT "Error Analysis data"
FOR j = 1 TO 16
CALL wrtcmd2("EAP " + STRS$(j))
CALL wrtcmd2("EAB?")
RDS = LEFTS(readcmd2$, IBCNTY% - 1)

PRINT "page:" + MID$(RDS, 5, 9) + ", Data:" + MID$(RD$, 17, 16)
NEXT j i
PRINT

INPUT "Do you want to try again? [Yes/No]:"; loop$
LOOP UNTIL loop$ = "n" OR loop$ = "N"
END IF

STOP
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(6) Measurement results display 1
(Displays the measurement results by serial polling)

This program displays the measurement results on the CRT.

START

Initialize the GPIB interface. gpinit% ()
® Set so that the expansion event status StatusMask (, , , )
condition is issued after measurement
completion.

o Stop the measurement.

®Set the measurement period according to the
input.

® Set the measurement mode according to the
input.

® Set the auto synchronous function according to
the input.

@ Set the auto synchronous threshold according
to the input.

® Switch the display item to TIMED display.

® Switch the display mode to ERROR RATIO.

Display the title. Connect ()

Display the connection diagrams for the

MP1764C and MP1763B/C.
Monitor the clock loss status. ChecClk ()
® Select the measurement item. Selitem (item$ ())

® Memorize the selected item.

Execute the auto search function.

Fail
Auto search succeeded or failed? ailed

Succeeded
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Gi @
Start the measurement. MeasStart ()
Send the storage command for measurement | wrtcmd2 (“EDS”)
end data.
Perform serial polling for the MP1764C. EndPoll ()
Read the specified measurement data and wrtemd2 (“END?” +item$ ()
display it on the CRT. *1 | Disp1 (item$ (), rd$)
Reset the expansion event status register. wrtemd2 (“ESR2?")

m Note) If a system error occurs, the error

contents are displayed and the
program stops.

*#1  Only the data of the specified item
is read.
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® Program list

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIBO%, PPG%, ED$%

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

SUB waidly (tim!)

SUB ClearDisp (p%, 1%)
SUB Displ (CMDS$, RDS)
SUB ChecClk ()

SUB MeasStart ()

SUB MeasStop ()

SUB EndPoll ()

SUB Selltem (itemS$())
SUB wrtcmd2 (w$)

SUB Connect (ttl$)

SUB StatusMask (s0%, sl%, s2%, s3%)
FUNCTION gpinit% ()
FUNCTION AutoSrc% ()
FUNCTION readcmd2s ()

DIM item$(5, 7) 'Command string

CLS

IF gpinit% <> 0 THEN 'Setup interface
1

==== Set event status enable register =======

CALL StatusMask(&HO, &HO, &H1l, &HO)

Z=======x Set mode ============

CALL MeasStop

DO

LOCATE 17, 1

INPUT "MEAS.MODE? [Repeat:0, Single:l, Untimed:2]", mmode$%

IF mmode% < 0 OR mmode$% > 2 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct threshold."
CALL ClearDisp(l7, 4)

END IF

LOOP UNTIL mmode% >= 0 AND mmode% <= 8
CALL wrtcmd2("MOD " + STRS(mmode%))

CALL ClearDisp(l6, 2)
LOCATE 17, 1
IF mmode% <> 2 THEN

END

INPUT "MEAS.TIME? [DAY,HOUR,MINUTE,SECOND]", prdl%, prd2%, prd3%, prd4s%
IF

CALL wrtcmd2("PRD " + STR$(prdl%) + "," + STR$(prd2%) + "," + STRS(prd3%) +
"," + STRS(prd4%))

CALL ClearDisp(16, 2)

DO

LOCATE 17, 1

INPUT "AUTO SYNC CONDITION? [OFF:0, ON:1]", async%

IF async% < 0 OR async$ > 1 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct threshold."
CALL ClearDisp(17, 4)

END IF

LOOP UNTIL async% >= 0 AND async% <= 1
CALL wrtcmd2("SYN " + STRS$(async$%))

CALL ClearDisp(16, 2)

DO

LOCATE 17, 1

PRINT "AUTO SYNC Threshold Ratio"

PRINT "[ 1E-2:0 , 1E-3:1 , 1E-4:2 , lE-5:3 , 1E-6:4 ] "
PRINT "[ lE-7:5 , lE-8:6 , , INT :8 1"
INPUT "Choose Auto Sync Threshold:"; sye%

.
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IF sye% < O OR sye% > 8 THEN
LOCATE 16, 1

PRINT "Wrong chosen number!! Please select corrct threshold."
CALL ClearDisp(l7, 4)
END IF
LOOP UNTIL sye% >= 0 AND sye% <= 8
CALL ClearDisp(16, 5)
CALL wrtcmd2("SYE " + STRS$(sye%))

CALL wrtcmdZ("DMS 0") 'Error Display mode : ERROR RATIO
CALL wrtcmd2("TIM 3") 'Real time display mode : TIMED

========== Draw layout box ==c======
CALL Connect("**x MEASUREMENT SAMPLE PROGRAM ##*")

'z=z======== Check ciock T====z=so=s ==

======== Select display item ========
CALL Selltem(items$()) 'item: command string (output)
'sort: command number (output)

'======== Auto Search ON ===========
IF AutoSrc% = 1 THEN

======== Measurement start =========

'CLS

SCREEN 0

CALL MeasStart

CALL EndPoll 'Reset SRQ
LOCATE 24, 48

PRINT "x%* Report Measure execution. »x"

LOCATE 24, 48

PRINT "*x% Push ESC key then stop. k"
'========== Display result ===========
DO
CALL wrtcmd2("MSR?")
RD$ = LEFTS$(readcmd2$, IBCNT% - 1)
IF RD$ = "MSR 0" THEN
CALL wrtcmd2("STA")
END IF
CALL wrtcmd2("EDS") 'Data store
CALL EndPoll 'Polling END bit
LOCATE 1, 1
FOR i = 0 TO 4
FOR j = 0 TO 6
IF item$(i, j) <> "" THEN
CALL wrtcmd2("END? " + item$(i, j)) 'Write command
RD$ = LEFTS$(readcmd2$, IBCNT% - 1)
IF RD$ <> "ERR" THEN
CALL Displ{(item$(i, j)., RDS$) 'Display data
END IF
END IF
NEXT j
NEXT i
CALL wrtcmd2("ESR2?")
RDS$ = readcmd2s 'Reset ESR1
LOOP UNTIL INKEYS = CHRS$(&H1B) 'ESC(&H1B)
END IF
END IF
STOP
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(7) Measurement results display 2
(Displays the measurement results using request command)

This program displays the measurement results on the CRT.

START

Initialize the GPIB interface. gpinit% ()
@ Set so that the expansion event status StatusMask (, , , )
condition is issued after measurement
completion.

® Stop the measurement.

® Set the measurement period according to the
input.

® Set the measurement mode according
tothe input.

® Set the auto synchronous function according to
the input.

® Set the auto synchronous threshold according
to the input.

® Switch the display item to TIMED display.

® Switch the display mode to ERROR RATIO.

Display the title. Connect ()

Display the connection diagrams for
the MP1764C and MP1763B/C.

Monitor the clock loss status. ChecClk ()

Execute the auto search function.

Failed
Auto search succeeded or failed?

Succeeded
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@ @

>

Y

Start the measurement. MeasStart ()

Send the storage command for measurement wrtcmd2 (“EDS”)

end data.
Perform serial polling for the MP1764C. EndPoll ()
Reset the expansion event status register. wrtcmd2 (“ESR2?")

® Enter the measurement result output item.
®Send the selected command and display on the
CRT.

Loop

werminated?

YES
Y
END Note) If a system error occurs, the error
contents are displayed and the
program stops.

*#1  Only the data of the specified item
is read.
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® Program list

REM $INCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'
COMMON SHARED DEV%, GPIB0%, PPG%, ED%

DECLARE SUB StatusMask (s0%, sl%, s2%, s3%)
DECLARE SUB MeasStop ()
DECLARE SUB wrtcmd2 (w$)
DECLARE SUB EndPoll ()
DECLARE SUB ClearDisp (p%, 1%)
DECLARE SUB Connect (ttl$)
DECLARE SUB ChecClk ()
DECLARE SUB MeasStart ()
DECLARE SUB waidly (tim!)
DECLARE FUNCTION gpinit% ()
DECLARE FUNCTION AutoSrc$%$ ()
DECLARE FUNCTION readcmd2$ ()

CLS
IF gpinit$%$ <> 0 THEN 'Setup interface

======= Set event status enable register =======
CALL StatusMask(&HO, &HO, &H1l, &HO)

EEEssSE=sE===s Set mode EEsss=====s==
CALL MeasStop
DO
LOCATE 17, 1
INPUT "MEAS.MODE? [Repeat:0, Single:1l, Untime:2]", mmode$%
IF mmode% < 0 OR mmode% > 2 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct MEAS.MODE."
CALL ClearDisp(l7, 4)
END IF
LOOP UNTIL mmode >= 0 AND mmode <= 2
CALL ClearDisp(17, 4)
CALL wrtcmd2("MOD " + STRS$(mmode%))

1IF mmode$ <> 2 THEN
LOCATE 17, 1
INPUT "MEAS.TIME?[DAY,HOUR,MIN,SEC]", prdl%, prd2%, prd3%, prd4%

END IF
CALL ClearDisp(17, 4)
CALL wrtcmd2("PRD " + STRS(prdl%) + "," + STR$(prd2%) + "," + STR$(prd3%) +

", " + STR$(prd4%))

DO
LOCATE 17, 1
INPUT "AUTO SYNC CONDITION? [OFF:0, ON:1]1", async%
IF async% < 0 OR async% > 1 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct AUTO SYNC CONDITIO
Nﬂ
CALL ClearDisp(17, 4)
END IF
LOOP UNTIL async% >= 0 AND async% <= 1
CALL ClearDisp(17, 4)
CALL wrtcmd2("SYN " + STR$(async%))

DO
LOCATE 17, 1
PRINT "AUTO SYNC Threshold Ratio"
PRINT "{ 1E-2:0 , 1E-3:1 , 1E-4:2 , 1E-5:3 , 1E-6:4 ] "
PRINT "[ 1E-7:5 , 1E-8:6 , 1E-9:7 , INT :8 1"
INPUT "Choose Auto Sync Threshold:"; sye%
IF sye% < 0 OR sye% > 8 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct threshold "
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CALL ClearDisp(1l7, 4)
END IF
LOOP UNTIL sye% >= O AND sye$% <= 8
CALL ClearDisp(16, 5)
CALL wrtcmd2("SYE " + STRS(sye$%))

CALL wrtcmd2("DMS 0O") 'Error Display mode : ERROR RATIO
CALL wrtcmd2("TIM 3") 'Real time display mode : TIMED
CALL wrtcmd2("CUR 1") 'Current data : ON

==s======= Draw layout box ========
CALL Connect("** MEASUREMENT SAMPLE PROGRAM #x")

'========== Check clock T=zz===Ss====
CALL ChecClk

1F AutoSrc® = 1 THEN !

SCREEN 0

DO
======== Measurement start =========
CALL MeasStart

'‘=x======= Polling END bit ===========
CALL EndPoll

'========= Reset ESR2 B PP
CALL wrtcmd2("ESR2?")
RD$ = LEFTS(readcmd2$, IBCNT% - 1)

PRINT " << Print measure data >> "
PRINT " Push any key then END !! "

========== Serect request S=========

CALL wrtcmd2("ER?")

RD$ = LEFTS$(readcmd2$, IBCNT% - 1)
LOCATE 10, 10

PRINT "Error Ratio -> "; MID$(RDS, 5)

CALL wrtemd2("EC?")

RD$ = LEFT$(readcmd2$, IBCNTS - 1)
LOCATE 11, 10

PRINT "Error Count -> "; MIDS(RDS, 5)

CALL wrtcmd2("EI?")

RD$ = LEFTS$(readcmd2s$, IBCNT% - 1)
LOCATE 12, 10

PRINT "EI -> "; MIDS(RDS, 5)

CALL wrtcmd2("EFI?")

RD$ = LEFT$(readcmd2$, IBCNT% - 1)

LOCATE 13, 10

PRINT "%EFI -> " + MIDS(RDS$, 5) + " "

CALL wrtcmd2("FRQ?2")

RDS = LEFTS$(readcmd2$, IBCNT% - 1)
LOCATE 14, 10

PRINT "Clock Cycle ~-> "; MID$(RDS, 5)

CALL wrtcmd2("MSR?2")
RD$ = LEFT$(readcmd2$, IBCNT% - 1)
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IF RDS = "MSR 0" THEN
CALL wrtcmd2("STA")

END IF
CALL waidly(1l)

LOOP UNTIL INKEYS <> ""

INPUT "Do you want measure try again? [Yes/No]l:"; loop$

LOOP UNTIL loop$ = "n" OR loop$ = "N"
END IF
END IF

STOP
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(8) Intermediate measurement data display

This program displays the intermediate measurement data on the CRT.
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START

Initialize the GPIB interface.

gpinit% ()

®Stop the measurement.

®Set the measurement mode to Untimed.

®Set the auto synchronous function according to
the input.

¢ Set the auto synchronous threshold according
to the input.

e Switch the display item to ERROR RATIO.

o Switch the display mode to CURRENT

e Switch the display item to ELAPSE display.

Display the title.

Connect()

Display the connection diagrams for the
MP1764C and MP1763B/C.

Monitor the clock loss status.

ChecClk ()

®Select the measurement item.
® Memorize the selected item.

Selitem (item$ () )

|

Execute the auto search function.

Auto search

Failed

succeeded or failed?

Succeeded
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® )
Start the measurement. MeasStart ()
MeasStop ()
top th
Is the measurement continued? Stop the >
measurement.
Continue
Send the command for intermediate data wrtemd2 (“IMS”)
storage.

Read the specified measurement data and wrtemd2 ("END?” +item$ ()
display it on the CRT. *1 | Disp1 (item$ (), rd$)
Reset the expansion event register (ESR27?). wrtcmd2 (“ESR2?")

m Note) If a system error occurs, the error

contents are displayed and the
program stops.

*1  Only the data of the specified item
is read.
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® Program |

REM SINC
COMMON S

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

ist
LUDE: ‘'c:¥at-gpib¥gbasic¥gbdecl.bas'

HARED DEV%, GPIB0%, PPG%, ED%

SUB waidly (tim!)

SUB ClearDisp (p%, 1%)
SUB Displ (CMDS$, RDS)
SUB ChecClk ()

SUB MeasStart ()

SUB MeasStop ()

SUB EndPoll ()

SUB Selltem (itemS$())
SUB wrtcmd2 (w$)

SUB Connect (ttl$)

SUB StatusMask (s0%, sl1%, s2%, s3%)
FUNCTION gpinit% ()
FUNCTION AutoSrc% ()
FUNCTION readcmd2s ()

DIM item$(5, 7) 'Command string

CLS
IF gpini
1

t% <> 0 THEN 'Setup interface
==== Set event status enable register =======

CALL StatusMask(&HO, &HO, &H1l, &HO)

====s=== Set mode =====z======

CALL MeasStop
CALL wrtcmd2("MOD 2") ‘Meas mode :Untimed

CALL ClearDisp(16, 2)

DO

LOCATE 17, 1

INPUT "AUTO SYNC CONDITION? [OFF:0, ON:1]", async%

IF async® < 0 OR async% > 1 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct threshold."
CALL ClearDisp(1l7, 4)

END IF

LOOP UNTIL async% >= 0 AND async% <= 1
CALL wrtcmd2("SYN " + STR$(async%))

CALL ClearDisp(1l6, 2)
DO
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IF async% = 1 THEN
LOCATE 17, 1
PRINT "AUTO SYNC Threshold Ratio"
PRINT "[ 1E-2:0 , 1E-3:1 , 1E-4:2 , 1E-5:3 , lE-6:4 ] "
PRINT "[ 1E-7:5 , 1E-8:6 , , INT :8 1"
INPUT "Choose Auto Sync Threshold:"; sye$%
IF sye% < 0 OR sye% > 8 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select corrct threshold."
CALL ClearDisp(l7, 4)
END IF
END IF
UNTIL sye% >= 0 AND sye% <= 8
ClearDisp(16, 5)
wrtcmd2("SYE " + STRS$(sye%))

wrtcmd2 ("DMS 0") 'Error Display mode ¢ ERROR RATIO
wrtcmd2 ("CUR 1) 'Current data : ON
wrtemd2 ("TIM 4") 'Real time display mode : ELAPSED

======= Draw ]_ayout box Sz======x
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CALL Connect("+* MEASUREMENT SAMPLE PROGRAM *%")

Check clock

'item:
'sort:

Select display item
CALL Selltem(item$())

command string
command number

Auto Search ON
IF AutoSrc% = 1 THEN

Measurement start

SCREEN 0
CALL MeasStart

DO

wait trigger

LOCATE 23, 48

PRINT "*x* Report Measure execution. #=*"
LOCATE 23, 48
PRINT "x* Push ESC key then stop. xx"

CALL wrtcmd2("IMS")
CALL waidly(1l)

Display result

LOCATE 1, 1
FOR i = 0 TO 4
FOR § = 0 TO 6
IF item$(i, j) <> "" THEN
CALL wrtcmd2("IMD? " + item$(i, j))
RD$ = LEFT$(readcmd2$, IBCNT% - 1)
CALL Displ(items$(i, j), RDS)
END IF
NEXT j
NEXT i

CALL wrtcmd2("ESR27?")
RDS$S = readcmd2$
LOOP UNTIL INKEY$ = CHRS(&H1B)
END IF
END IF
STOP

(output)
(output)

'Data store

'Write command

'Display data

'Reset ESR1
'ESC(&HI1B)
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(9) Reading of floppy disk file information
This program reads file directory information stored on a floppy disk and displays it on the CRT.

START

Initialize the GPIB interface.

gpinit% ()

® Set so that sending is performed when the SR expansion
event register setting is completed.

StatusMask (, , , )

@ Set the memory switching function as PATTERN mode.

Setthe memory
switching function as
OTHERS mode.

=
-

®Set the file No/directory switch to the directory mode.

-
>

Perform serial polling for the MP1764C. SRQPoll ()

Error Bit: ON

Terminated normally?

-
<

SRQ: ON | Error Bit: OFF Display FD Error.
Read the expansion event status register 1 using .
StatusDisp (. , .
the request command (ESR2?). Pl )

Is the
FILE ACCESS bit of expansion
event status register 1
‘17

YES (1)

® Read the first half of the file information using the request
command (FSH? 0) and save it.

® Read the other half of the file information using the request
command (FSH? 1) and save it.

® Display the information on the CRT.

NO Note)
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Is the OTHERS file displayed?

*1

If a system error occurs, the
error contents are displayed
and the program stops.

If an FD error occurs, a
message is issued.
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® Program list

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIB0%, PPG%, ED%

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

IF gpinit% <> O THEN
]

SUB wrtcmd2 (w$)

SUB ErrPoll ()

SUB StatusDisp (stb%, esr%, esr2%, esr3%)
SUB StatusMask (s0%, sl1%, s2%, s3%)
FUNCTION itob$ (1%, V%)

FUNCTION SRQP01l1l% ()

FUNCTION gpinit% ()

FUNCTION readcmd2s$ ()

=== Set MSS status byte register =======

CALL StatusMask(&H4, &HO, &H2, &H2)

FOR

i=0T01
'=====z=== Set memory mode Pattern/Others ====z====
wrtcmd2 ("MEM " + STRS$(i))

'==z==z==z==z== Set FILE DIR mode ==z=z==z====

wrtcmd2 ("FIL 1")

'========= Polling FILE ACCESS bit ==z===z==z=z==

IF SRQPoO11l% <>

0 THEN

CALL StatusDisp(dmy%, dmyl%, reg%, dmy3%)

ELSE
LOCATE 12, 35
PRINT "FD error detect!!"
EXIT DO

END IF

LOOP UNTIL reg?% AND &H2

wrtemd2 ("FDE?")

=========== Read FD infomation =====z========

rdl$ = LEFT$(readcmd2s$, IBCNTS - 1)
IF rdl$ <> "FDE 10" THEN

LOCATE 1, 1
SELECT CASE VAL(MIDS$(rdls, 5, 2))
CASE 0
PRINT "<<E0:Media error
CASE 1
PRINT "<<El:Write protection error
CASE 2
PRINT "<<E2:File full
CASE 3
PRINT "<<E3:File not found
CASE 4
PRINT "<<E4:File already exists error
CASE 5
PRINT "<<E5:Write error
CASE 6
PRINT "<<E6:Read error
CASE 7
PRINT "<<E7:File type , File error
CASE 8
PRINT "<<E8:FD error
CASE 9
PRINT "<<E9:Hardware error
END SELECT

LOCATE 23, 1
INPUT "End of

'Setup interface

>>"
>>"
>>"
>>"
>>"
>>"
>>"
>
>>"

>>ll

FD analize. Press 'Enter' to fin.";
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STOP
END IF
wrtcmd2 ("FSH? 0")
rdls = LEFT$(readcmd2$, IBCNT% - 1)
wrtemd2 ("FSH? 1Y)
rd2$ = LEFTS(readcmd2$, IBCNTS - 1)

=======s====z= Qutput CRT ==ss=============
IF i = 0 THEN
LOCATE 4, 1
PRINT "Pattern directory data.”
ELSE
LOCATE 11, 1
PRINT "Others directory data."”
END IF

PRINT "Unused size : " + MIDS$(rdls, 5, 7) ‘print unused size
PRINT "Used size : " + MID$(rdls, 13, 7) 'print used size
PRINT "File count : "; VAL(MIDS$(rdls, 21, 22)) 'print file num

'print file no
PRINT "File name : "; MIDS$(rdls, 24) + "," + MID$(rd2s, 24)
NEXT i
]

PRINT
INPUT "End of FD analize. Press 'Enter' to fin."; f$
END IF

STOP
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(10) FD operation (data save, resave, and recall)
This program saves and resaves data to a floppy disk and recalls data from a floppy disk.

START

Initialize the GPIB interface. gpinit% ()

®Set so that sending is performed when the SRQ | StatusMask (, , , )
expansion event register 2 setting is
completed.

®Set so that the expansion event status sending
conditions are sent when the floppy access is

completed.

Display the title.

Set PATT or OTHERS using the memory switching
function.

{

Set the specified PATT or OTHERS.

\

A

Set the directory mode.

=
>

Y

Perform serial polling for the MP1764C. SRQPoll ()

Error Bit: ON

Terminated normally?

l

SRQ: ON | Error Bit : OFF Display FD Error.

Read the expansion event status register 1 using | StatusDisp{(, , , )
the request command (ESR2?).

-
-

Is the FILE
NO

CCESS bit of expansion event status
register 1'1?

YES (1)
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@

{

® Read the first half of the file information using
the request command (FSH? 0) and save it.

® Read the other half of the file information
using the request command (FSH? 1) and save

it.
"

,“resave”, “recall” or “delete”.

.
>

Enter “Save

Y

Y

Y

Y

Enter the file name to Enter the file name to Enter the file name to Enter the file name to
be saved. be resaved. be recalled. be deleted.
Save Resave Recall Recall

{

'

!

Y

=
>

Check the access status of the floppy
disk using the request command
(MAC?).

NO (in access)

Access terminated?

YES (terminated)

To reset the file access bit of the expansion event
status register, read the status using the request
command (ERR?).

Is error information
searched using (FDE?)?

Abnormal | Display the error
information on the

CRT.

Normal

- |
-

YES

Repeat processing?

Note) If a system error occurs, the
error contents are displayed
and the program stops.

If an FD error occurs, a message
isissued.

*1
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® Program list

DECLARE

SUB ClearDisp (p%, 1%)

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIB0%, PPG%, ED%

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

SUB waidly (tim!)

SUB wrtcmd2 (w$)

SUB ErrPoll ()

SUB StatusDisp (stb%, esr%, esr2%, esr3%)
SUB StatusMask (s0%, sl1%, s2%, s3%)
FUNCTION itob$ (1%, V%)

FUNCTION SRQPol1l% ()

FUNCTION gpinit% ()

FUNCTION readcmd2$ ()

IF gpinit% <> 0 THEN 'Setup interface

=== Set MSS status byte register =======

CALL StatusMask(&HC, &HO, &H2, &H2)

DO

op%

CLS
PRINT "#%#% MP1762C/MP1764C FD OPERATION PROGRAM % "
'

'z=========== Select PTN/OTHERS ==z=z==========z==

LOCATE 17, 1
INPUT "Memory mode select [ PATTERN:0 , OTHERS:1 ]"; mems
IF mem$ <> "0" AND mem$ <> "1" THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select a correct number"
END IF
CALL ClearDisp(16, 2)
LOOP UNTIL mem$ = "0" OR mem$ = "1"
wrtemd2 ("MEM " + mem$)

'zs========= Set FILE DIR mode ===z=z========
wrtemd2 ("FIL 1")

========= Polling FILE ACCESS bit ==s======

IF SRQP0l11% <> 0 THEN

CALL StatusDisp(dmy%, dmyl%, reg%, dmy3%)
ELSE

GOSUB Fderr

==== Save, Resave, Recall or Delete? =====

LOCATE 17, 1

INPUT "Choose function [ SAVE:0 , RESAVE:l1 , RECALL:2 , DELEAT:3 1"

IF op% < 0 OR op% > 3 THEN
LOCATE 16, 1
PRINT "Wrong chosen number!! Please select correct function."
END IF
LOOP UNTIL op% >= 0 AND op% <= 3
CALL ClearDisp(16, 2)

LOCATE 17, 1
SELECT CASE op%
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CASE 0

INPUT "Enter file number for SAVE:"; NOS$
wrtcmd2 ("SAV " + NOS)
]

CASE 1

INPUT "Enter file number for RESAVE:"; NO$
wrtemd2 ("RSV " + NOS)

CASE 2

INPUT "Enter file number for RECALL:"; NOS
wrtcmd2 ("RCL " + NOS)
1

CASE 3

INPUT "Enter file number for DELEAT:"; NOS$
wrtcmd2 ("DEL " + NOS)

END SELECT

GOSUB Faccess

GOSUB Fderr

CALL ClearDisp(1l7, 1)

======= Reset EventStatusRegisterl ========
jump: CALL StatusDisp(dmy%, dmyl%, dmy2%, dmy3%)
1

LOCATE 17, 1 )

INPUT "Do you more test another function? [Yes/No]"; loops$
LOOP UNTIL loop$ = "n" OR loop$ = "N"

END IF
[
STOP
1
Faccess: '==s=====zz==z== FD access end ? === ==========
'
DO
CALL StatusDisp(dmy%, dmyl%, dmy2%, dmy3%)
waidly (1)
wrtcmd2 ("MAC?")
RDS = LEFT$(readcmd2$, IBCNTS - 1)
LOOP UNTIL MID$(RD$, 1, 5) = "MAC O"
[
RETURN
v
Fderr: '=========== FD error message s=s==s=ssssssss

t

CALL wrtcmd2("FDE?")

RDS = LEFTS$(readcmd2$, IBCNT% - 1)

LOCATE 10, 1

IF RD$ <> "FDE 10" THEN
PRINT "FD error occuerd!!
SELECT CASE MID$(RDS, 6, 1)

CASE "O" .
PRINT "EO:Media error

ASE "1" .

¢ PRINT "El:Write protection error

CASE "2" .
PRINT "E2:File full

CASE "3" .
PRINT "E3:File not found

CASE "4"
PRINT "E4:File already exists error "

CASE "5"

PRINT "ES5:Write error
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CASE "6"
PRINT "E6:Read error "
CASE "7"
PRINT "E7:File type , File error "
CASE "8"
PRINT "EB8:FD error "
CASE "9"
PRINT "E9:Hardware error "
END SELECT
ELSE
PRINT "<< % FD operation complete!! *=x >>"
PRINT "<< #% Accept file number is " + NOS + ". #% >>"
END IF
1

RETURN
1
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(11) standard status byte (4 types) checking
This program checks the standard status bytes (QYE, DDE, EXE, and CME bits).

START

Initialize the GPIB interface. gpinit% ()

Display the title.

®Setso that the SRQ is sent when the standard StatusMask (, , , )
event status register setting is completed.

®Set so that the standard event status is sent
when QYE, DDE, EXE, or CME bit setting is
completed.

L
>

Enter any GPIB command.

Set the input command.

Conduct serial polling three times for the
MP1764C.

NO Displays that the command is correct.

Did the RSQ or ERR bit become 1?

Read the standard event status register using the StatusDisp (, , , )
request command (ESR?) and check what bit is

set.
Y \

©) 0] @
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0]

+ CME J, EXE y DDE ,& QYE * Other
Display Display Display Display Display “???" and
“COMMAND “EXECUTION “DEVICE ERROR". “QUERY ERROR". stop the program.

ERROR". ERROR".
Y Y Y Y
Display the GPIB command in error.
Loop

Qowssinm

END

<€

END

Note) If a system error occurs, the
error contents are displayed
and the program stops.
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® Program list

REM $INCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, GPIBO%, PPG%, ED%

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

SUB waidly (tim!)

SUB wrtcmd2 (WRTS)

SUB trap ()

SUB ClearDisp (p%, 1%)

SUB StatusDisp (stb%, esr%, esr2%, esr3%)
SUB StatusMask (s0%, s1%, s2%, s3%)
FUNCTION itobs (1%, V%)

FUNCTION gpinit% ()

DECLARE FUNCTION readcmd2$ ()
CLS
IF gpinit% <> 0 THEN 'Setup interface

PRINT "#% MP1762C/MP1764C STANDARD STATUS REGISTER CHECK ##"
PRINT

=== Set MSS status byte register ===z=z====

CALL StatusMask(&H3C, &H7E, &H77F, &H3)

DO
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CALL ClearDisp(5, 15)

LOCATE 5, 1

INPUT "Please enter some GPIB command(s):"; coms$
length% = LEN(com$)

CALL wrtcmd2(coms$)

LOCATE 5, 1
PRINT "Please enter some GPIB command(s): "
sta% = 0

FOR i = 0 TO 2
CALL IBRSP(ED%, SPR%)
IF IBSTA < 0 THEN CALL trap
sta% = sta% OR SPR%

sta$ = itob$(8, SPR%)
LOCATE 1, 60
PRINT "#SRE:"; sta$

waidly (.1)
NEXT i

IF (sta% AND &H20) THEN
LOCATE 7, 1
PRINT "Execution command(s) fail of ''
IF length% > 0 THEN

LOCATE 7, 1
PRINT "Execution command(s) fail of '"; LEFTS$(com$, length$):;
END IF

CALL StatusDisp(dmy%, reg%, dmy2%, dmy3%)

CALL ClearDisp(8, 6): LOCATE 8, 1

IF (reg% AND &H2) OR (reg% AND &H40) THEN PRINT " 2?7? ": STOP
IF reg% AND &H4 THEN PRINT "# QUERY ERROR #"

IF reg% AND &H8 THEN PRINT "x DEVICE ERROR *"

IF reg% AND &H10 THEN PRINT "% EXECUTION ERROR %"

IF reg% AND &H20 THEN PRINT "% COMMAND ERROR #"
ELSE

"o
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LOCATE 7, 1
PRINT "Command succed execution. "
CALL ClearDisp(9, 6)

END 1IF

LOCATE 15, 36: PRINT " "
LOCATE 15, 1

INPUT "Do you test other command? [Yes/No] "; loop$
LOOF UNTIL loop$ = "n" OR loop$ = "N
END 1F
)

STOP
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(12) Pattern data DMA transfer processing
This program performs the DMA transfer for pattern data.

10-154

START

Initialize the GPIB interface.

gpinit% ()

Display the title.

Create the pattern data to be transferred.

® Make the pattern logic positive.

@ Set the DATA pattern.

@ Set the synchronous mode to NORMAL.
®Set the PATT display.

wrtcmd2 (“LGC 0”)
wrtcmd2 (“PTS 1)
wrtcmd2 (“SYM 0”)
wrtemd2 ("DSP 0”)

NO

Transfer?

YES

Perform the DMA transfer for internal
data.

wrtcmd2 (“WRT” + STR$ (length%) )
dmawrt (pat% (), length%)

END Note) If a system error occurs, the error contents are
displayed and the program stops.
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® Program list

REM SINCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'

COMMON SHARED DEV%, gpib0%, PPG%, ED$%

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

SUB StatusMask (s0%,
SUB StatusDisp (stbg,
SUB wrtcmd2 (w$)
SUB dmawrt (w%().
SUB gpiberr (msgs$)
FUNCTION gpinit% ()
FUNCTION Exchange% (i%)

sl%, s2%, s3%)

esry, esr2%, esr3%)

i%)

DIM pat%(302)

IF gpinit% <> 0 THEN

'Setup interface
CLS

EXAMPLE OF PROGRAM CREATION

PRINT "#% MP1762C/MP1764C DMA(pattern data) SAMPLE PROGRAM ##% "

PRINT

CALL StatusMask(&HO, &HO, &HO, &HO)
1

Table
Test pattern set and swap data.

1f you use ibconfig() swap function,

then don't call Exchange() function. Because,

1
]
1
1

its same operation.

Dlength% = 300 ':Max Page
j% =0
FOR i% = 0 TO Dlength% - 1

pat%(i%) = Exchange(j%)

i% = j% + 1
NEXT i%
pat%(i%) = &HA
's====z=z==z===z jnitial ======z======z=z==
CALL wrtcmd2("LGC O") 'Pattern logic : positive
CALL wrtcmd2("PTS 1") 'Pattern : data
CALL wrtcmd2("SYM 0O") 'Sync mode : normal
CALL wrtcmd2("DSP 0O") 'Display : pattern
CALL wrtcmd2("DLN " + STRS(Dlength% * 16)): DATA Length
CALL StatusDisp(dmy%, dmyl%, dmy2%, dmy3%)

INPUT "Do you wish transmit are PATTERN data? [Yes/No]:"

IF a$ = "y" OR a$ = "Y" THEN
CALL wrtcmd2("WRT " + STR$(Dlength% * 2) + ",0")

' CALL ibconfig(gpib0%, 20, 1)
' CALL gpiberr("'ibconfig' execute status")

CALL dmawrt(pat%(), Dlength%)
END IF
END IF
1

STOP

'; a$
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(13) DMA transfer for BLOCK WINDOW data
This program performs the DMA transfer for BLOCK WINDOW data.
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START

Initialize the GPIB interface.

gpinit% ()

Display the title.

Create the pattern data to be
transferred.

® Make the pattern logic positive.

® Setthe DATA pattern.

® Setthe synchronous mode to
NORMAL.

® Setthe PATT display.

wrtcmd2 (“LGC 0”)
wrtemd2 (“PTS 17)
wrtemd2 (“SYM 07)
wrtcmd2 (“DSP 2”)

Transfer?

YES

NO

Perform the DMA transfer for internal

data.

wrtemd2 (“MWT” + STR$ (length%) )
dmawrt (pat% (), length%)

END Note) If a system error occurs, the error contents are

displayed and the program stops.
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® Program list

---- Note ----

If you are use to control command of 'MWT' then you must set a data length
to multiplication by integral number of 32-bit.

REM S$INCLUDE: 'c:¥at-gpib¥gbasic¥gbdecl.bas'
COMMON SHARED DEV%, GPIBO%, PPG%, ED%

DECLARE SUB StatusMask (s0%, sl%, s2%, s3%)
DECLARE SUB StatusDisp (stb%, esr%, esr2%, esr3%)
DECLARE SUB wrtcmd2 (WRTS)

DECLARE SUB dmawrt (w%(), i%)

DECLARE FUNCTION gpinit% ()

DIM pat%(310)

IF gpinit% <> O THEN 'Setup interface
CLS
PRINT "#% MP1762C/MP1764C DMA(block window data) SAMPLE PROGRAM x# "
PRINT

CALL StatusMask(&HO, &HO, &HO, &HO)

'=========== Table m==ssSss=s====
' Test pattern set and swap data.

' if you use ibconfig() swap function,
' then don't call Exchange() function. Because, its same operation.

Dlength% = 300
FOR i% = 0 TO Dlength% - 1
pat%(i%) = &H5555

NEXT i%

pat%(i%) = &HA 'Append termination code (LF)
CALL wrtcmd2("LGC 0O") 'Pattern logic : positive
CALL wrtcmd2("PTS 1") 'Pattern : data

CALL wrtcmd2("SYM 0") 'Sync mode : normal

CALL wrtcmd2("DSP 2") '‘Display : pattern

CALL StatusDisp(dmy$%, dmyl%, dmy2%, dmy3%)
INPUT "Do you wish transmit are BLOCK WINDOW data? [Yes/No]:"; &3
IF a$ = "y" OR a$ = "Y" THEN
CALL wrtcmd2("MWT " + STRS$S(Dlength% %= 2) + ",0")
CALL dmawrt(pat%(), Dlength%)
END IF
END IF

STOP
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(Blank)
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APPENDIXA COMPATIBILITY WITH CONVENTIONAL INSTRUMENTS

When the mainframe uses programs generated by conventional instruments (MP1702A / MP1609A /
MP1653A), some additional editing is required for programming.

(1) Status common command structure

MP1764C supports some of the common commands that conform to 488.2, but these commands are
expressed without % in MP1702A.

Command MP1702A MP1764C
Service request STB? *STB?
Service request enable register SRQ *SRE
Standard event status register ESR? *ESR?
Standard event status enable register ESE *ESE
Expansion event status register EER? ESR2?
ESR3?
Expansion event status enable register EES ESE2?
ESE3?

See “ Section 8: STATUS STRUCTURE ” for other common commands and statuses.

(2) Measurement data calculation and read out

Read commands for MP1764C measurement data are output in response form for data request
messages.

Also, data saved in the internal buffer is output as measurement results data.

Re-edit programming for measurement data calculation.

(3) Other GPIB commands
Appendix table A-1 shows a the correspondence between GPIB and MP1702A commands.
Re-edit programming by referring to the GPIB instruction manuals for each instrument.

O : Commands common with MP1702A
X : Commands not common with MP1702A
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Table A-1 Table of Device Messages

Control message

Data request

Device

message |message details| Compati-
Function : bility with
H;gcriter Num;:ﬁ: data Hsgfter No.| Page MP1702A
¢ INPUT section
Data input threshold voltage DTH | NR2format | DTH? 1 {P9-26 O
Eye margin measurement result - - THM? | 2 |P9-27 X
(threshold)
Clock input phase CPA | NR1lformat | CPA? | 3 |P9-28 O
Eye margin measurement result (phase) - - PHM? | 4 |P9-29 X
Data input termination voltage DTM | NR1format | DTM? | 5 [P9-30 O
Clock input termination voltage CTM | NRlformat | CTM? 6 |P9-31 O
Delay status - - DLY? | 7 [P9-32 @)
Automatic phase threshold search SRH | NR1lformat | SRH? 8 [P9-33 @)
Clock input polarity CPL | NRlformat | CPL? | 9 |P9-34 O
Eye margin measurement display EME | NR1format | EME? |10 |P9-35 X
switching
Eye margin measurement start EST | NR1 format EST? |11 |P9-36 X
Eye margin measurement EYT | NR1format EYT? |12 |P9-37 X
(Error ratio selection)
MEMORY section
Memory FD mode - - FMD? |13 |[P9-39 X
File content search - - FSH? | 14 |P9-40 X
File No./directory mode switching FIL | NR1format FIL? 15 |P9-42 X
Floppy data recall RCL | NR1format - 16 |P9-43 O
Floppy data delete DEL [ NR1 format - 17 |P9-44 X
Floppy data save SAV | NR1format - 18 |P9-45 @)
Floppy data resave RSV | NR1 format - 19 |P9-46 O
Memory mode switching MEM | NRlformat | MEM? | 20 |P9-47 O
Floppy access status - - MAC? |21 [P9-49 @)
FD error message - - FDE? |22 |P9-50 X
FD format FDF - - 23 |P9-51 X
® PATTERN section
Pattern logic LGC | NR1format | LGC? |24 |P9-53 @)




Table A-1 Table of Device Messages (contd.)

APPENDIX A

Control message

Data request

Device

message |message details| Compati-
Function bility with
H;g?ter Num:;irsc data Hs:gter No.| Page MP1702A
® PATTERN section (contd.)
Measurement pattern PTS | NRI1 format PTS? |25 |P9-54 X
Number of ZERO SUBST and PTN | NR1format PTN? |26 |P9-55 O
PRBS steps
PRBS mark ratio MRK | NR1format | MRK? |27 |P9-56 O
Synchronous mode SYM | NR1lformat | SYM? | 28 |P9-57 X
Display selection DSP | NR1 format DSP? |29 |P9-58 X
Alternate pattern A / B switching ALT | NRlformat | ALT? | 30 (P9-59 X
Frame bit length FLN | NR1lformat | FLN? |31 [P9-60 O
Data length DLN | NR1format | DLN? | 32 |P9-61 X
ZERO SUBST length ZLN | NR1lformat | ZLN? |33 |P9-63 X
Number of pages. PAG | NRlformat | PAG? |34 [P9-64 X
Pattern synchronous trigger position ADR | NR1lformat | ADR?
Pattern bit BIT | NR1format BIT? |35 |P9-65 O
HEX format
Bit window pattern CHM | NR1format | CHM? | 36 |[P9-67 X
HEX format
Bit window page MSK | NR1lformat | MSK? | 37 |P9-69
Block window pattern MGB | NR1format | MGB? | 38 |P9-70
HEX format
Error analysis data - - EAB? |39 |P9-72 X
Error analysis page EAP | NR1 format EAP? |40 |P9-74 X
Bit window ON/OFF MSE | NR1format | MSE? |41 [P9-75 X
Block window ON/OFF MGE | NR1lformat | MGE? | 42 |P9-76 X
Error analysis trigger EAT | NRlformat | EAT? |43 |P9-77 X
Number of bytes of pattern data input WRT | NR1 format - 44 |P9-78 X
Number of bytes of pattern data output - - RED? | 45 |P9-80 X
Number of bytes of block window data MWT | NR1 format - 46 |P9-81 X
input
Number of bytes of block window data - - MRD? | 47 |P9-83 X
output
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Table A-1 Table of Device Messages (contd.)

Control message Di:‘,:s':aqgf“ Dewigﬁzsage Compati-
Function : bility with
Hsg:iter Num;::(data Hsaagter No | Page MP1702A
¢ PATTERN section (contd.)
Pattern data preset (all pages, all bits) ALL | NR1 format - 48 [pg.g5 O
Pattern data preset (1 page, all bits) PST | NR1 format - 49 |P9-86 O
Block window preset (all pages, all bits) MAL | NR1format - 50 |P9-87 X
Block window preset (1 page, all bits) MPS | NR1format - 51 |P9-88 X
Bit window preset (all pages, all bits) HAL | NR1 format - 52 |P9-89 X
Bit window preset (1 page, all bits) HPS | NR1format - 53 |P9-90 X
PATTERN SYNC POSITION PSP | NR1 format PSP? | 54 |P9-91
PAGE /PATTERN SYNC POSITION PPD | NRlformat | PPD? |55 |P9-92
switch
¢ MEASUREMENT section
Clock off status - - CLI? |56 |P9-94 @)
Synchronous loss status - - SLI? | 57 |P9-95 @)
Error detection status - - ERS? | 58 |P9-96 O
Measurement result display mode DMS | NR1format | DMS? |59 [P9-97 O
Intermediate result display function CUR | NR1lformat | CUR? | 60 |P9-98 O
Measurement mode MOD | NR1format | MOD? | 61 {P9-99 O
Measurement start and restart STA - - 62 |P9-100 O
Measurement stop STO - - 63 |P9-101 O
Measurement status - - MSR? | 64 |P9-102 O
Automatic synchronous function SYN | NR1lformat | SYN? |65 |P9-103 O
Automatic synchronous threshold SYE | NR1format SYE? | 66 |P9-104 X
Real time and measurement period TIM | NR1format TIM? | 67 |P9-105 @)
display switching
Internal timer setting RTM | NR1lformat | RTM? |68 |P9-106 O
Measurement period setting PRD | NRlformat | PRD? |69 |P9-107 @)
Error ratio measurement result - - ER? 70 |P9-108 O
Number of errors of measurement result - - EC? 71 |P9-109 @)
Measurement result for clock count - - CC? |72 |P9-110 O
Number of EIs of measurement result - - EI? 73 |P9-111 O
%EFI measurement result - - EFI? |74 [P9-112 O
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Table A-1 Table of Device Messages (contd.)

Control message Dizae:aqg‘f“ DeVigee,::ﬁzsage Compati-
Function bility with
Hgg?ter Num:;irftdata Hs:gter No.| Page MP1702A
¢ MEASUREMENT section (contd.)
Clock frequency data - - FRQ? |75 [P9-113 @)
1-second data measurement result - - OSD? | 76 |P9-114 X
Alarm measurement result - - AMD? |77 |[P9-115 X
Stores measurement end data in buffer EDS - - 78 |P9-117 X
Clears measurement end data from EDC - - 79 |P9-118 X
buffer
Measurement end data output - - END? | 80 |P9-119 X
Stores intermediate measurement data IMS - - 81 (P9-122
in buffer
Clears intermediate measurement data IMC - - 82 |P9-123 X
from buffer
Intermediate measurement data output - - IMD? | 83 |P9-124 X
® Other section (Front panel)
Printer ON/OFF PRN | NRlformat | PRN? |84 (P9-128 O
Manual print PSA | NR1 format - 85 |P9-129 O
Alarm monitor (Alarm detection) ALM | NR1lformat | ALM? |86 |[P9-130 O
Alarm monitor (Error detection) MON | NR1format | MON? | 87 [P9-131 O
Synchronous signal output SOP | NR1 format SOP? | 88 |P9-132 X
® Other section (Rear panel GPIB)
GPIB 2 address GPA | NR1format | GPA? |89 |P9-133 X
® Other section
(rear panel FUNCTION switch)
E‘Ember of shifts of the mark ratio AND SFT | NR1 format SFT? |90 |P9-134 O
i
Clock off processing CLS | NRlformat | CLS? |91 |P9-135 O
Synchronous loss processing SLS | NR1 format SLS? | 92 |P9-136 O
Error performance data threshold ETH | NR1 format ETH? |93 |P9-137 @)
selection
Error performance data threshold ETH | NR1 format ETH? |93 |P9-137 @)
selection
BURST measurement mode BST | NR1 format BST? |94 |P9-138 X
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Table A-1 Table of Device Messages (contd.)

Controlmessage  Pra/sese| 00 compar
Function bility with
H:gﬁlter Num;;iédata H:::iter No.| Page MP1702A
® Other section
(Rear panel FUNCTION switch) (contd.)
Intermediate data calculation during CAL | NR1format CAL? |95 [P9-139 @)
measurement
Error detection mode ETY |NRlformat | ETY? |96 |P9-140 @)
EI EFIinterval period EIT | NR1format EIT? 97 |P9-141 X
Data print format FMT | NR1format | FMT? | 98 |P9-142 @)
Threshold EI, EFI data print THR | NR1lformat | THR? |99 [P9-143 O
Error performance data print EPF | NR1format EPF? |[100|P9-144 @)
Intermediate data print ITM | NR1lformat | ITM? |101|P9-145 O
1-second data print OSC | NRlformat | OSC? |102|P9-146 O
1-second data print threshold DOT | NRlformat | DOT? |103|P9-147 O
Paper saving function PSV | NR1lformat | PSV? |104|P9-148 O
Measurement interval time ITV | NR1format ITV? |105|P9-149 X
Memory FD mode - - FMD? | 13 |P9-39 X
Termination code selection TRM | NR1lformat | TRM? |106|P9-150 O
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APPENDIXB PATTERN DMA TRANSFER

DMA, Direct Memory Access, transfers large amounts of data at high speed.

This mainframe has 4 types of DMA transfer commands. These are explained below.

(1) Pattern data DMA transfer command (WRT)

When the measurement pattern is ALTERNATE or DATA, this command transfers the contents of the
program pattern DMA transfer in advance.

This command is used to notify the following information to the mainframe using WRT.

1 : How many data bytes are transferred?
2 : Inwhich address in the mainframe internal RAM area, is the transferred pattern data
stored?

1) How many data bytes are transferred?

The mainframe construction is 16 bit pattern. Therefore, a display of 1 page (16 bits) of the BIT display
unit is normally transferred in 2 bytes.

The correspondence between pattern data and bit is as follows.

bit 15 bit8 bit7 bit 0

6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 BIT LED
No.

When an odd byte is transferred, only the upper bits (bit 15 to bit 8) are specified.

B-1
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2) Inwhich address in the mainframe internal RAM area, is the transferred pattern data stored?
The RAM address of the mainframe is:

When DATA: 1to 524287
When ALTERNATE: 0to 262143

ALTERNATE has pattern A and pattern B so the internal RAM area is divided in half. (A or B pattern
is selected according to the switch status of the A /B display switching).

The following shows the relationship between the address and the actual numbers of pages.

Pattern input address Internal RAM area Number of display pages
0 - - 1
1 - - 2
2 - - 3
3 - - 4
4 - - 5
i i
I I
524286 - - 524287
524287 - - 524288

B-2
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(2) Pattern data DMA transfer command (RED?)

When the measurement pattern is ALTERNATE or DATA, this command transfers the contents of the
program pattern DMA transfer in advance.

This command is used to notify the following information to the mainframe using WRT.

1 : How many data bytes are transferred?
2 : Inwhich address in the mainframe internal RAM area, is the transferred pattern data
stored?

1) How many data bytes are transferred?

The mainframe construction is 16 bit pattern. Therefore, a display of 1 page (16 bits) of the BIT display
unit is normally transferred in 2 bytes.

The correspondence between pattern data and bit is as follows.

bit 15 bit8 bit7 bit 0

%6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 BIT LED
No.

When an odd byte is transferred, only the upper bits (bit 15 to bit 8) are specified.

B-3
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2) Inwhich address in the mainframe internal RAM area, is the transferred pattern data stored?
The RAM address of the mainframe is:

When DATA: 0 to 524287
When ALTERNATE: 0to 262143

ALTERNATE has pattern A and pattern B, so the internal RAM area is divided in half. (A or B
pattern is selected according to the switch status of the A / B display switching).

The following shows the relationship between the address and the actual numbers of pages.

Pattern input address Internal RAM area Number of display pages
0 « - 1
1 - « 2
2 « « 3
3 « - 4
4 « -« 5
i l
I I
524286 « “« 524287
524287 « “« 524288

B-4
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(3) BLOCK WINDOW data DMA transfer command (MWT)

For BLOCK WINDOW data, this command transfers the contents of the BLOCK WINDOW pattern
DMA transfer in advance.

This command is used to notify the following information to the mainframe using MWT.

1 : How many data bytes are transferred?

2 : Inwhich address in the mainframe internal RAM area, is the transferred pattern data
stored?

1) How many data bytes are transferred?

The BLOCK WINDOW data is in 32-bit units, so 32 bits (2 pages) of the BIT display data is saved in the
internal RAM area.

Therefore, in contrast with (1) and (2) previously, the specified 1 bit expresses 32 bits of mainframe
BLOCK WINDOW DATA.

The correspondence between pattern data and bit is as follows.

The above are the page values when the header address is assumed to be zero (0). So add 32 every time
the above page address increases by 1.

bit 15 bit8 bit7 bit 0

15 13 11 9 7
16 14 12 10 8

3 1 31 29 27 25 23 21 19 17 PAGE No.
4 2 32 30 28 26 24 22 20 18

(<28 ]

When an odd byte is transferred, only the upper bits (bit 15 to bit 8) are specified.
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2)

In which address in the mainframe internal RAM area, is the transferred pattern data stored?
The RAM address of the mainframe is:

When DATA:

0 to 16383

When ALTERNATE: 0to 8192

ALTERNATE has pattern A and pattern B, so the internal RAM area is divided in half. (A or B
pattern is selected according to the switch status of the A / B display switching).

The following shows the relationship between the address and the actual numbers of pages.

Pattern output address

0

A W N

16382
16383

B-6

Internal RAM area

VLol bl

VLol bl

Number of display pages

1to 32 pages
33 to 64 pages
65 to 96 pages
97 to 128 pages
129 to 160 pages

524225 to 524256 pages
524257 to 524288 pages
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(4) DMA transfer command for BLOCK WINDOW data (MRD?)

For BLOCK WINDOW data, this command transfers the contents of the BLOCK WINDOW pattern
DMA transfer of in advance.

This command is used to notify the following information to the mainframe using MRD.

1 : How many data bytes are transferred?
2 : Inwhich address in the mainframe internal RAM area, is the transferred pattern data
stored?

1) How many data bytes are transferred?

The BLOCK WINDOW data is in 32-bit units, so 32 bits (2 pages) data of the BIT display data is saved
in the internal RAM area.

Therefore, in contrast with (1) and (2) previously, the specified 1 bit expresses 32 bits of mainframe
BLOCK WINDOW data.

The correspondence between pattern data and bit is as follows.

bit 15 bit8 bit7 bit 0

15 13 11 9 7
16 14 12 10 8

3 1 31 29 27 25 23 21 19 17 PAGE No.
4 2 32 30 28 26 24 22 20 18

(<2000, ]

The above are the page values when the header address is assumed to be zero (0). So add 32 every time
the above page address increases by 1.

When an odd byte is transferred, only the upper bit (bit 15 to bit 8) are specified.
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2)

In which address in the mainframe internal RAM area, is the transferred pattern data stored?
The RAM address of the mainframe is:

When DATA:

0to 16383

When ALTERNATE: 0 to 8192

ALTERNATE has pattern A and pattern B, so the internal RAM area is divided in half. (AorB
pattern is selected according to the switch status of the A /B display switching).

The following shows the relationship between the address and the actual numbers of pages.

Pattern output address

0

AW N

16382
16383

B-8.

Internal RAM area

R T T A

VR N T A

Number of display pages

1 to 32 pages
33 to 64 pages
65 to 96 pages
97 to 128 pages

129 to 160 pages

524225 to 524256 pages
524257 to 524288 pages
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APPENDIXC TABLES OF INITIAL VALUES

Appendix tables C-1 to C-5 shows initial values of MP1764C at the time of factory shipment.

Table C-1 Table of INPUT section Initial Values

Device message
Function Initial value
part Item Page
No. 9
o INPUT section

Data input threshold voltage DTH —0.500V 1 P9-26
Eye margin measurement result THM No measurement result 2 P9-27
(threshold)
Clock input phase CPA Ops 3 |P9-28
Eye margin measurement result (phase) | PHM No measurement result 4 |P9-29
Data input termination voltage DTM GND 5 P9-30
Clock input termination voltage CTM GND 6 |P9-31
Delay status DLY READY status 7 |P9-32
Automatic phase threshold search SRH OFF 8 |P9-33
Clock input polarity CPL CLOCK 9 [P9-34
Eye margin measurement display EME | Input threshold /input phase 10 (P9-35
switching
Eye margin measurement start EST [Eye margin measurement stop 11 |P9-36
Eye margin measurement EYT 1.0E-2 12 |P9-37
(Error ratio selection)
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Table C-2 Table of MEMORY Section Initial values

Device message
Function H:::lter Initial value Ite:etalls
No. Page
¢ MEMORY section

Memory FD mode FMD 1440K 13 |P9-39
File contents search FSH Nodata 14 |P9-40
File No. / directory mode switching FIL File No. 15 |P9-42
Floppy data recall RCL - 16 |P9-43
Floppy data delete DEL - 17  [P9-44
Floppy data save SAV - 18 |P9-45
Floppy data resave RSV - 19 |[P9-46
Memory mode switching MEM PATT 20 |P9-47
Floppy access status MAC Non access 21 |P9-49
FD error message FDE No error 22 |P9-50
FD format FDF - 23 |P9-51
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Table C-3 Table of PATTERN Section Initial Values

Device message
Function art Initial value —
p
No. Page
¢ PATTERN section

Pattern logic LGC Positive 24 |P9-53
Measurement pattern PTS PRBS 25 |P9-54
Number of ZERO SUBST and PTN PRBS : 2¥—1 26 |P9-55
PRBS steps Zero : 2%
PRBS mark ratio MRK 1/2 27 |P9-56
Synchronous mode SYM Alternate : Normal 28 |P9-57

Data : Normal

Zero sunbst: Normal

PRBS : None
Display selection DSP Pattern 29 |P9-58
Alternate pattern A / B switching ALT A 30 |P9-59
Frame bit length FLN 32 bits 31 |P9-60
Data length DLN Alternate : 128 bits 32 |P9-61

Data : 2bits
ZERO SUBST length ZLN 1 bit 33 |P9-63
Number of pages. Pattern synchronous PAG 1 page 34 |P9-64
trigger position ADR
Pattern bit BIT All bits 0 35 |P9-65
Bit window pattern CHM All bits 0 36 |P9-67
Bit window page MSK 1 page 37 |P9-69
Block window pattern MGB All bits 0 38 |P9-70
Error analysis data *1 EAB No measurement data 39 |P9-72
Error analysis page *1 EAP 1 page 40 |P9-74
Bit window ON / OFF MSE OFF 41 |P9-75
Block window ON / OFF MGE OFF 42 |P9-76
Error analysis trigger *1 EAT OFF 43  |P9-77
PATTERN SYNC POSITION PSP 54 |P9-91
PAGE /PATTERN SYNC POSITION PPD 55 |P9-92
switch
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Table C-4 Tableof MEASUREMENT Section Initial Values

Device message

Function H::fter Initial value Ite:etails
No. Page
® MEASUREMENT section

Measurement result display mode DMS ERROR RATIO 59 |P9-97
Intermediate result display function CUR OFF 60 [P9-98
Measurement mode MOD Repeat 61 |P9-99
Measurement status MSR Measurement stop 64 |P9-102
Automatic synchronous function SYN OFF 65 [P9-103
Automatic synchronous threshold SYE 1072 66 |P9-104
Real time and measurement period TIM Period 67 |P9-105
display switching
Internal timer setting RTM Current time 68 |P9-106
Measurement period setting PRD 1 second 69 |P9-107

ca




APPENDIX C

Table C-5 Table of Other Section Initial Values

Device message
Function Header Initial value detalls
part item Page
No.
® Other section (Front panel)
Printer ON / OFF PRN OFF 84 |P9-128
Manual print PSA Stop 85 |P9-129
Alarm monitor (Alarm detection) ALM OFF 86 |P9-130
Alarm monitor (Error detection) MON OFF 87 |P9-131
Synchronous signal output SOP 1/32 CLOCK 88 |P9-132
® Other section (Rear panel GPIB)
GPIB 2 address GPA 0 89 |P9-133
® Other section
(Rear panel FUNCTION switch)
Number of shifts of mark ratio AND bit SFT 1 bit shift 90 |P9-134
Clock off processing CLS Exclude 91 |P9-135
Synchronous loss processing SLS Exclude 92 (P9-136
Error performance data threshold ETH 1.0E-3 93 |P9-137
selection
BURST measurement mode BST OFF 94 (P9-138
Intermediate data calculation function CAL | Cumulative calculation data 95 |P9-139
during measurement
Error detection mode ETY Total errors 96 [P9-140
EI, EFI interval period EIT 1 msec 97 |P9-141
Data print format FMT Standard format 98 |P9-142
Threshold El, EFI data print THR No print 99 |P9-143
Error performance data print EPF No print 100 |P9-144
Intermediate data print IT™M No print 101 |P9-145
1-second data print 0sC No print 102 |P9-146
1-second data print threshold DOT Error>0 103 |P9-147
Paper saving function PSV OFF 104 |P9-148
Measurement interval period ITV 100 msec 105 [P9-149
Memory FD mode FMD 1440 K/ 720 K 13 |P9-39
Termination code selection TRM LF+EOI 106 |P9-150
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APPENDIXD TABLE OF TRACKING ITEMS

In this Appendix, MP1764C tracking items are explained.
Tracking denotes a function to send the MP1764C setting conditions to MP1763B/C through GPIB.
See “Section 3 Bus Connections and address setting” for connections.

The trackings are differ according to the measurement patterns.

Table D-1 Table of Tracking Items

Measurement pattern Tracking Items

: LOGIC

: Measurement pattern (Alternate)

: A/Bdisplay switching

: Page setting

: Pattern bit (DMA transfer, Both A and B transferred)

Alternate pattern

TU B W N

: LOGIC

: Measurement pattern (Data)
: Data length

: Page setting

: Pattern bit (DMA transfer)

Data pattern

U W N

: LOGIC

: Measurement pattern
: Zero subst step

: Zero subst length

: Page setting

Zero subst pattern

(S VU U

: LOGIC

: Measurement pattern
: PRBS step

: PRBS mark ratio

: Page setting

PRBS pattern

OU B W DN -
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