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Chapter 1 SEQUENCE FUNCTION

1.3 Construction of a Sequence
So far, various keywords such as Step, Program, and Sequence appeared. To help you understand, we will
now explain more about them. First, look at Figure 6.
Step No. (N: Normal)
Voltage Transition (S: Step / R: Ramp)
Sequence File 000
Setting NV, NI, NVI, FV or FI mode

Output Voltage (NV / NVI)
Current Transition (S: Step / R: Ramp)
Output Current (NI / NVI)

Ｎ００１ Ｓ ３ ．４５Ｖ Ｒ １ ．２５Ａ
？？？
ＴＯＰ
１２３ｍｓ
Execution Time (NV / NI / NVI)

Specify one of the
programs in a file

Program 1
Step 1
Step 2

Sequence 1
Program 2
Loop 1
Chain 2
End

Program 2

T: Trigger, O: Output, P: Pause
What you are editing for "TOP"

Sequence 2

(A Step Editing Display on Normal Sequence)
Program 16

Step No. (F: Fast Sequence)
Output Voltage (FV)

Sequence 8

Output Current (FI)

Ｆ０００１
ＴＲＩＧ

３ ．４５Ｖ
Ｔ

Chain the program
to any one of the
sequences in the file

１ ．２５Ａ

T: Trigger
Total steps in programs 1 to 16 are:
Normal Sequence 256 steps
Fast Sequence 1024 steps

"TRIG" will appear when you edit the trigger.

(A Step Editing Display on Fast Sequence)
• One file in the power supply

Figure 6 Structure of a Sequence File

1.3.1 About the Sequence File
Now, you will find NV, NI, NVI, FV, and FI in the column of the Sequence File in Figure 6. These are
notations that indicate the kinds of sequence modes, N denotes the Normal Sequence and F denotes the Fast
Sequence. V and I mean the sequence for which voltage and current setup values respectively, can be
changed. For instance, NV makes the voltage and current setup values vary simultaneously. (The NVI
mode doesn't exist in the PBX series. Also there are no FV and FI modes in the PAD-LET series.) When
you create a new Sequence File, you must decide which mode to use. Also, only one mode can be utilized
in a file. So, for example “A Sequence File of NV mode.”
A Sequence File is composed of Steps, Programs, and Sequences, and can be preserved in the non-volatile
memory (File #0) built in the instrument.

1.3.2 About a Step
Decomposing the sequence pattern, a minimal element is called a Step. See the examples of Program
Editing Display of Normal and Fast Sequences shown in Figure 6. In the Normal Sequence, since the
execution time for each Step can be specified, you can treat the part where the output value increases or
decreases in a straight oblique line, or remains the same, as one Step. However, in the Fast Sequence,
there's no parameter to specify the execution time for Step. This means that the pattern of the Fast Sequence can be decomposed only into identical intervals. You can use up to 256 Steps in Normal Sequence
and up to 1024 Steps in Fast Sequence in a Sequence File.
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1.3.3 About the Program
Looking upon the cluster that repeatedly uses the identical waveform in a sequence pattern as a Program,
decompose the pattern. Each Program is a collection of Steps, and up to sixteen Programs can be made up
in a Sequence File.

1.3.4 About the Sequence
As explained above, a Program is a cluster from which the sequence is constructed. To provide the sequence pattern you want, you must specify in which order the Programs are to be executed, and how many
times each is repeated. What specifies this is what we call a Sequence. Up to eight Sequences can be made
up in a Sequence File.
A concrete example of above explanation was introduced in the very beginning of this chapter. Read it
once more to review.

1.3.5 Edit Memory
Once you have created a Sequence File, it should be saved in File #0 (non-volatile memory built in the
instrument). (You must do this yourself. The file is never automatically preserved.) However, if not yet
preserved, the contents of the file are still in the Edit Memory and can easily be lost when the instrument's
power is turned off. It is shown in Figure 7.
File Menu
1: List Files
2: Load File
3: Save File

File #0

Load File

Save File

Edit Memory

Edit Menu
1: Edit Program
2: Edit Sequence
3: New

Data Transfer
Run

Run Memory
Pause it!
Pause

Execute it!
Stop it!
Stop

Figure 7 Conceptual Diagram of Sequence Operations
For instance, the Sequence File is loaded from File #0 (non-volatile memory) to the Edit Memory in the
upper column on the right, named File Menu. Then in Edit, you edit the contents of Edit Memory, and then
execute it with Run.
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2.1 Before Creation
At first, you should confirm what is written in the existing sequence memory built in the instrument. Then,
shutdown the instrument power and turn it on again.
ＯＵＴ

０ ．０００Ｖ

０ ．００Ａ

Shown above, the status immediately after turning power on is called the Root State, and various setup
items branch from there. In the above display example, what the numeric parts indicate are the existing
output voltage and current setups. Note that these parts are not always as above.
Confirm the File List.
1) Press the SEQ key to invoke the Sequence Menu, and then by entering the number from the numeric
keys choose 1:File.
＞１：Ｆｉｌｅ
２：Ｅｄｉｔ

2) And, choose 1:List Files.
＞１：Ｌｉｓｔ
２：Ｌｏａｄ

Ｆｉｌｅｓ
Ｆｉｌｅ

3) Then, the following list display will appear.
Ｌｉｓｔ：０００
ＳＡＭＰＬＥ
ＮＶＩ Ｓｔｅｐ：０００９

Like above, when the message SAMPLE is on the display, it is possible that an example sequence from the
factory-default is still written in File #0. If not so, there’s no problem, because somebody might have
preserved a sequence in File #0. Then, you’d better consult the person who created it. After the confirmation, press the ESC key several times and return to the Root State.
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2.2 Flow of Creating a Sequence File
Here, we introduce a flowchart for the procedure of creating a Sequence File (Figure 9). Also, the menu
hierarchy of the sequence function is given in Figure 8 and should be understood before you create actual
sequences.
From Chapter 3 on, you will practice how to create sequences referring to Figure 8 and 9. When you
actually use the sequence function, Figures 8 and 9 will surely be useful.
SEQUENCE MENU
1: [File] (File Management Menu)
1:
2:
3:
4:

[List Files]
[Load File]
[Save File]
NULL

: Displays the sequence file contents.
: Loads a sequence file into the edit memory.
: Saves the contents of edit memory to a sequence file.

2: [Edit] (Edit Menu)
1: [Edit Program] : Inserts, modifies, or deletes steps in the edit memory.
2: [Edit Sequence] : Edits sequence parameters.
3: [New]
: Creates a new sequence file.
3: [Run] (Run Menu)

: Run the sequence in the edit memory.

4: [Configuration] (Configuration Menu)
1: [TRIG Direction] : Defines input/output direction of trigger.
2: [Auto Run]
: Enables or disables the automatic execution of a sequence when starting
up the instrument.
Figure 8 Menu Hierarchy and Descriptions of Sequence Operations
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START

1

Draw the waveform you'd like to get on paper,
deciding what mode of sequence you will use.

1

DRAW THE SEQUENCE
ON PAPER.

2

Decomposing it into Steps and Programs, construct
Sequences. If Normal Sequence, also decide the execution
time of each step.

2

DECOMPOSE IT.

3

Consider how the output is to be set after finished or
interrupted.

4

Write concrete setup values on it.

5

Confirming that an existing sequence may be lost,
initialize it by 3: New under Edit Menu.

6

Select a mode using up/down direction keys. When
using Normal Sequence, also choose execution time.

DECIDE END PROGRAM.

3

FILL IN THE
SEQUENCE CODING
SHEET.

CREATE A NEW
SEQUENCE FILE

4

MAKE (OR MODIFY)
PROGRAMS

17

15

16

REORGANIZE
THE PROGRAM.

SELECT
PROGRAM NO.

5

CREATE A NEW
SEQUENCE FILE.

7

Choose 1: Edit Program under Edit Menu. Scrolling
program display with up/down direcrion keys, select
a Program No. you want to edit by the ENTER key.

6

DECLARE MODE.

8

After newly created, you will see only a "New" message.
Select 2: Insert under Edit Program Sub Menu and then
insert required step area. If you wish to delete it, choose 3:
Delete. To edit existing Steps, you can select 1: Modify.

7

SELECT
PROGRAM NO.

9

Set all Step data according to the Coding Sheet.
You can move to other Step No. with up/down keys.
To move to other Program No., return to Program Display
with the ESC key and then follow the procedure 7 thru 9.

8

INSERT OR DELETE
STEPS.

9

EDIT STEPS.

RUN

11

Return to Edit Menu with the ESC key then choose 2: Edit
Sequence. Select Sequence No. with up/down keys.

12

Pressing ENTER key, edit the Sequence. You can move to
other Sequence No. with up/down keys.
Note that you must set End Program to every Sequence.

13

Return to Sequence Menu with ESC, choose 1: File
and 3: Save File. Save the sequence file to the internal
memory(#00) with the ENTER key.
Note that existing contents will be lost.

14

Press the RUN key and select a Sequence No. you
want to run. Again press RUN. The sequence will run.

15

From the Program Display, select a Program No. with
up/down keys.

16

With RUN key, the Program runs only once.

17

Pressing EDIT key, select 1: Edit Program under Edit Menu.

18

Pressing EDIT key, select 2: Edit Sequence under Edit
Menu.

NEXT PROGRAM
NO
IS OK?

MAKE (OR MODIFY)
SEQUENCES

You can confirm whether the Program is okay or not.

NEXT STEP

10
YES

YES

11

18

REORGANRE
THE SEQUENCE

12

DO YOU
CONFIRM WAVE
FORM?
NO

CHOOSE SEQUENCE NO.

EDIT SEQUENCE.

NEXT SEQUENCE

RUN SAVE

10

13

14

NO

SAVE IT IN FILE.

RUN

IS OK?
YES
END

Figure 9 Flowchart for Creating a Sequence File
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NOTE

Because the Sequence File under editing is on the volatile Edit Memory, the file can be
lost if the instrument power is turned off during operation. From now on, you'd better
create the Sequence File at a stretch following the procedure until the file is preserved
onto the non-volatile memory (File #0). If you have mistaken the operation while editing the sequence, it is recommended to return to the last position saved, and then edit it
over again.
Also, if you get confused, edit it all over again from Creating a New Sequence File.
Since you will return to the Root State by pressing the ESC key several times, you can
restart from there.
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4.5 Preserving a Sequence File
The Sequence created so far is still written in the volatile Edit Memory. Therefore, the contents of the
Sequence File constructed with a toiling job can be easily lost if the instrument power is shut down. (Of
course it will never be lost if you keep the instrument turned on.) To avoid loss, you should preserve it in the
non-volatile memory (File #0) built in the instrument.

NOTE

If the existing contents of File #0 are the example sequence there's no problem with
overwriting it with a new sequence, but otherwise, the existing contents will be lost. In
this case you'd better consult the person who has created the Sequence File.

Saving a File
1) Invoking the Sequence Menu from the root state with the SEQ key and choosing 1:File and then 3:Save
File,
１：
２：

Ｌｉｓｔ
Ｌｏａｄ

Ｆｉｌｅｓ
Ｆｉｌｅ

＞３：

Ｓａｖｅ

Ｆｉｌｅ

the following display will appear.
Ｓａｖｅ：０００
ＳＡＭＰＬＥ
ＮＶＩ Ｓｔｅｐ：００９

Displayed here are the contents of the file already written. The number 000 indicates the File #0 built in the
instrument.
2) In this situation, since you save the sequence in File #1, press the ENTER key.
Ｓａｖｅ：０００
Ｃｏｍｐｌｅｔｅｄ

Now, the contents of the sequence you have created so far has been saved onto the non-volatile File #0,
from now on, turning off the instrument won't cause losing the contents.

4-9
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5.3.3 Making the End Program
What you will make next is Program 07, used for the End Program. This Program has one step area and it
should be set as follows.
Step 0001
Ｆ０００１

０ ．００Ｖ
．

The value to be set for this Step is 0V. Immediately after the area is secured, you have nothing to do since
the initial value is always 0V.

5.4 Making Sequences
Here, register the Program 16 created above to two Sequences with independent time units.
In Normal Sequence, the execution speed of the sequence is decided in each Step (that is, in each Program
that has steps). Whereas in the Fast Sequence, the speed is decided within a Sequence. Therefore, such a
trick can be performed.
How to edit the Sequence is quite the same as for Normal Sequence. Set Sequence 8 and Sequence 3 as
follows.
Sequence 8
Ｓ：８ Ｐ１６
Ｃ３ Ｅ０７

Ｌ０００５
１０ ．０ｍｓ

Sequence 3
Ｓ：３ Ｐ１６
Ｃ＊ Ｅ０７

Ｌ００５０
２ ．０ｍｓ

Constructing the file for Fast Sequence is completed here. You'd better preserve it in the non-volatile
memory (File #0).
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