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1. Scope
This set of specifications applies to Digital Controller TTM-509.
2. LED description
21 T7-segment LED
€) @® @
5 T s N s N N
rRDY O ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
REM (O
LU U U
00000
B 10 o
o v | CHEIENE, NN,

[/ outt [/ outs [/ outs [/ bin [/ DB
[/ out2 [/ outs4 [/ ouTe [/ D2 [/ D4

CH A/M F1 F2 F3

MODE v A <KL ENT

@ PV, 7-segment
Displays PV and characters being set.

@ SV, 7-segment
Displays SV, settings, and monitor.

@ Auxiliary display, 7-segment
Displays CH and/or other details.
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2.2 LED Ilamp
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| /yé / / o
@
©) (@) ® ® @)
@O MAN lamp

Lights up when in the manual mode.

@ RDY lamp
Lights up when in the RDY (Ready) mode.

@ REM lamp
Lights up when in the REM (remote) mode.

Over-the-deviation lamp
Within-the-deviation lamp

@e®

Below-the-deviation lamp
Displays the relational status of the PV and SV.

@ SD card lamp
When the SD card is accessed: Blinks.
When an SD card is inserted: Lit (except when being accessed)
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OUT1 lamp
OUT2 lamp
OUT3 lamp
OUT4 lamp
OUTS lamp
OUT6 lamp
Lit when the output of the output monitor is ON (active).

EEISISESEORCY

DIl lamp
DI2 lamp
DI3 lamp
DI4 lamp
Lit when the input of the input monitor is ON (active).

SIGAGES)
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3. Key description

- EOEC
-~ DOE00,
200000000
o] ¥ |DEEEL s

[/ outt [/ outs [/ outs [/ bin [/ DB
[/ out2 [ outa [/ oute [/ D2 [/ D4

CH A/M F1 F2 F3

A

@ CH key
Changes displayed channels.

@ AM key
Toggles the system between Auto and Manual.

F1 key
F2 key
F3 key
Serve as function keys, thus setting an operation.

©® e

® MODE key
Changes screens.

V¥ key
A key
Change the setting.

©@Q

@ < key
Moves the setting change digit.

ENT key
Finalizes a setting entered.
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4. State description

4.1 Operation state
Functions can be assigned to DI and keys to toggle the system between Auto and MAN, and between

RUN and RDY.
RDY requested
RUN/RDY Auto/MAN
toggling toggling
requested requested

» The operation state of CH1 and that of CH2 are asynchronous.
Pressing the A/M key on the entire surface changes the channel displayed currently.

» Setting a DI to Auto/MAN or RUN/RDY disables the changeover of the operation status with
keys.
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Initial screen
Power ON | |
- About 2 d Y
l l_' ou seconas l_"
) Option
BoBel Ooee @3/38898>
Input 2 Output 1
Input 1 8::23: g and 4 ﬂ About 2 seconds
Output 5
and 6
_MODEKey 1200 Ot ey 1nn
[y ] <;:J> o Operation screen
— r [y
i @ el 0

@MODE key F———————— — — -

Displayed when priority screens are
assigned to FUNC 1, 2, and/or 3 keys.

J_ L FUNC 1,2, and/or 3 keys

Priority screen 1

J 1 MODE key

Priority screen 11

1 FUNC1, 2, andior 3 keys

Priority screen 2

[ 1 MODE key

Priority screen 12

J L FUNC1, 2, andior 3 keys

Priority screen 3

J 1 MODE key

‘ Priority screen 4

J | FUNC 1,2, andior 3 keys

‘ Priority screen 5

Priority screen 17

J 1 MODE key |

J | FUNG 1,2, andior 3 keys

Priority screen 6

@MODE key

Priority screen 18

J | FUNC 1,2, andior 3 keys

Priority screen 7

@MODE key ‘

Priority screen 8 1 FUNC 1,2, andlor 3 keys

‘ To operation screen

I [ MODE key
Priority screen 9

Priority screen 19

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 MODE key : ‘ Priority screen 16
|
|
|
|
|
|
|
|
|
|
|
|
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About the initial screen
Initial screen 1 (input/output check screen)

y

-
|

o

A

Input 2
Input 1

Input 1: See "Input 1 setting type, 4.4.4 Initial setting mode.
Input 2: See "Input 2 setting type, 4.4.4 Initial setting mode.

Output 1
Output 2
Output 3 and 4
Output 5 and 6

Output 1: Output 1 type
-

: None

: Relay

: SSR drive

: Open collector

: Voltage 0-1V DC

: Voltage 0-5V DC

: Voltage 1-5V DC

: Voltage 0-10V DC

: Current 4-20mA DC

Output 2: Output 2 type
-

Outputs 3 and 4:

Outputs 4 and 5:
171.
Il

: Open collector

: None

: Relay

: SSR drive

: Open collector

: Voltage 0-1V DC

: Voltage 0-5V DC

: Voltage 1-5V DC

: Voltage 0-10V DC

: Current 4-20mA DC

Output 3 and 4 types

: None
: Open collector
: Relay contact (common independent)

Output 5 and 6 types
None

Relay contact (common independent)

n

n
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Initial screen 2 (option check screen)

.

XS

BE:E:E:E Option

o
[

Options: Option types
IZt: Communications (RS-485/RS-232C)
: CT1, CT2 (measurement range, 0-50A)
: CT1, CT2 (measurement range, 0-120A)
: Event input

: Infrared communications

: Sensor power supply

: Data log

: Transmission output (voltage 0-1V DC)

: Transmission output (voltage 0-5V DC)

: Transmission output (voltage 1-5V DC)

: Transmission output (voltage 0-10V DC)

: Transmission output (current 4-20mA DC)

About the operation screen

MODE + CH k - -
= 1301 oHi key 1307
) o e N (R PV/SVICH display
I [ )
i 0 thel 0
1 moDE + CHkey
| :||-| |-| 3 seconds later | :||-||-|
[y ] I PV/SVIMV display
H u‘ m nr-‘ n
L 1) Uy 4]
Allows channel switchover. The
channel display remains on for 3
seconds after channels are
switched over.
CH key
1 moDE + CH key
12007
o PV/SV/bank display
bl Il
b ! U

If the Dls are not set to bank switchover, the A
and ¥ keys can be used to switch over banks.

The auxiliary screen in the PV/SV/MV display switches over among CHIMV1, CHIMV2,
CH2MV1, and CH2MV2 every time the CH key is pressed.
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When banks are switched over with DIs, the method of switchover varies according to the number of

DIs to be assigned.

When one DI is assigned
DI non-active, BANKO; DI active, BANK1

When two DIs are assigned

Status of DI2 Status of DI1 Banks selected
Non-active Non-active 0
Non-active Active 1
Active Non-active 2
Active Active 3

When three DIs are assigned

Status of DI3 Status of DI2 Status of DI1 Banks selected
Non-active Non-active Non-active 0
Non-active Non-active Active 1
Active Active Non-active 2
Non-active Active Active 3
Active Non-active Non-active 4
Active Non-active Active 5
Active Active Non-active 6
Active Active Active 7
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4.2 Timer state
4.2.1 Setting a timer output destination

The timer output can be connected to "control" or "event output (1-6)" to control "control" and
events 1 and 3 with the timer. It can thus be set to a desired setting.

In the case of "timer disabled," set the timer time to 0:00.

4.2.2 Setting a timer function
The options available are "auto start,
(1) Auto start
The timer automatically begins to operate when it is turned on.

manual start," "event start," and "SV start."

(2) Manual start
The timer starts when a function key or DI is set to timer start and its action is generated.

(3) Event start
The timer starts when either of the events in progress is activated.

(4) SV start

The timer starts when it is turned on and it goes beyond the SV value + the SV start tolerance
setting (for OFF delay only).

4.2.3 Setting a timer type

The options available are "inactivate timer," "ON delay," "OFF delay," and "repeat." After that,
the timer types will be described on the assumption that the timer function is set to "auto start."
(1) ON delay

Turning on the system starts it in a startup setting state. When a set time is up, control
begins.

Power
OFF

Power ON

Normal
state
(control in
progress)

ON delay
(control
stopped)

ON delay T.O.
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(2) OFF delay
Turning on the system starts it in a startup setting state.
When a set time is up, control stops.

Power
OFF

Power ON

OFF delay
(control in
progress)

Stop state
(control
stopped)

OFF delay T.O.

(3) Repeat
Turning on the system starts it in a startup setting state.
It will repeat a set number of ON delays and OFF delays, then ends in a final setting state.
The set repetition frequency will be the number of timer starts for reaching the final state.

To terminate the final state with control, for example, set the number of ON delays to be
executed, with the repetition frequency.

If the ON delay, OFF delay, or repetition frequency is set to a "0," it will enter the final state
the moment it is turned on.

Following is a timing chart.

Startup state, RDY; stop state, RUN

ON delay
timer

|
|
OFF delay :
|

timer
S S— - |
I
I
| _ -
Control state :
S S—

)

Power ON




TOHO TOHO ELECTRONICS INC.

DWG. No. PAGE
45-4199-E 15/66

Startup state, RDY; stop state, RDY

ON delay
timer
|
|
OFF delay | S~
timer | ~

Control state

Power ON

Startup state, RUN; stop state, RDY

ON delay
timer
|
|
OFF delay
timer

\
Control state ]
)

Power ON

Startup state, RUN; stop state, RUN

ON delay
timer
|
|
OFF delay
timer

\
Control state ] [
)

Power ON
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4.3 Setting mode

Press the MODE key for 3 seconds while in the operation mode.

the "Select the setting mode" screen.

While in that state, use the A and V¥ key to select a setting category and press the MODE key to
enter the setting mode for a specific category.

Main power
supply OFF

Power ON

Initial screen displayed (4 seconds)

4 seconds later

Operation mode

MODE key at least 6 seconds

(passing through "Select the setting mode")

A
MODE key at least 2 seconds

Select the setting mode

Determine a setting
type selection

A

Bank setting mode

\ \ \ A A \ A
Priority Initial Control OouT1 ouT2 OouT3 ouT4
screen setting setting setting setting setting setting

\ \ A Y \ \ Y
OuUTs OouTe Transmission . . . .
setting setting setting DI1 setting DI2 setting DI3 setting Dl4 setting

\ \ \ A A \ A

Set communi- Set communi- . . Priority Priority Priority
cations 1 cations 2 Setthe timer Setlogging screen 1 screen 2 screen 3
\ \ \ Y \
CH1 polygonal CH2 polygonal
CT line line Log contents Set keys
approximation approximation

The system will then switch to
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Bank setting mode
Operation mode
Press the MODE key
for 3 seconds.
| Bank 0
Press the MODE key for 6 Set the SV on CH2.
seconds. The system will CH key
display another screen once. = e Press the MODE key == =
But hold the key down. = H= - for 3 seconds. =1 =N ==
CH | (N Bank 0 CH | = Fl- I+ | BankO
Set the SV on CH1. Selgct the control
; MODE key ¢ setting.
| The following flow is the same
| as that for the control setting.
|
|
|
|
|
|
: 1 111 | Pressthe MODE key
| = Flm - for 3 seconds.
| | = | |:”:I Eank 7
|
| Set the SV on CH2.
CH key
=T Press the MODE key - =
=L ! for 3 seconds. —
= — <+ = = =
CH L2 | Bank 7 CH | AR ] Bank7
Set the SV on CH1. Select the control
‘ MODE key ‘ sett|ng.

While in the operation mode, press the MODE key for 3 seconds.

the "Select the setting mode" screen.
the system switches to the bank setting mode.

But hold the key down for a
The bank setting m

mode and the control selection setting mode.

(1) SV setting mode

This mode allows the SVs on banks 0 to 7 to be set.
(2) Control selection setting mode

Select a bank and press the MODE key to enter the "control selection mode."

The following flow is the same
as that for the control setting.

The system will then switch to
total of 6 seconds or more until
ode comes in the SV setting

The method of

setting is the same as in the usual control setting mode (to be described later).
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4.3.1 Priority screen 0

Setting selection of priority screen 0

First setting of priority screen 0

Second setting of priority screen 0

Third setting of priority screen 0

Fourth setting of priority screen 0

Fifth setting of priority screen 0

Sixth setting of priority screen 0

Seventh setting of priority screen 0

Eighth setting of priority screen 0

Ninth setting of priority screen 0

{ MODE key

B
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4.3.2 Initial setting

Select an initial setting

Select an initial setting
channel

Set an input type

Set a decimal point

Set a PV correction gain

Set a PV correction zero
point

Set a PV filter

Set whether to enable
square-root operations

Set whether to perform
polygonal line approximation

Set a display range of
deviations

¥ MODE key { MODE key

Set the buzzer

MODE key




TOHO TOHO ELECTRONICS INC.

DWG. No. PAGE
45-4199-E 20/66

4.3.3 Control setting

Select a control setting

Select a control setting channel

Set an SV limiter upper limit

+ MODE key Next page

Set an SV limiter lower limit

Set the control mode

Set a control type

Set whether to use forward or
reverse action
MODE key ‘ MODE key
MODE key $ MODE key
T CH key T = . .
| = — - —— 1 M Main output operation amount
[SEEZ | (W] [SEED ] NI
¢ MODE key * MODE key

©
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{ MODE key

With cascade control selected

With remote input selected

With potentiometer input selected

MODE key

Set an SV limiter upper limit

{ MODE key

Set an SV limiter lower limit

MODE key

MODE key

Set an upper limit for cascade scaling

* MODE key

Set a lower limit for cascade scaling

# MODE key
_CHHAE
[SEEE ] [N,

Set the SV for cascade AT

MODE key

MODE key

MODE key

Set an upper limit for remote scaling  Adjust the feedback resistance

* MODE key

Set a lower limit for remote scaling

MODE key

when fully closed
i MODE key

Adjust the feedback resistance
when fully open

MODE key
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$ MODE key

$ MODE key

Y MODE key

Y MODE key

$ MODE key

$ MODE key

Y MODE key

§ MODE key

)

CH key _=ide
" [SEEeR ] 2
{ MODE key
CH key _HEDS
~—>EEL7 | o
§ MODE key
CH key FI - 1= ~ :|
‘__’|n.k'| Bl
§ MODE key
CH key U
> [CELgf | 210
§ MODE key
CH key _ =
" [SEED o
{ MODE key
CH key = =
~— EELo ] =
{ MODE key
CH key _= 2
> EELR | 2
§ MODE key
CH key H - = h:'
‘ .|EEhE| I=INIE
Y MODE key

©

Set a tuning type

Set an AT factor

Set an AT sensitivity

Set a proportional band for
the main output

Set an integration time for
the main output

Set a derivative time for the
main output

Set a proportional cycle for
the main output

Anti-reset windup
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MODE key

§ MODE key

ﬁ Eba |

¥ MODE key

O

CH key

<—>|-|

CH key

Y MODE key

<—>|'|

¥ MODE key

CH key

$ MODE key

T

$ MODE key

O,

Set an upper limit for the main
output operation amount limiter

Set a lower limit for the main
output operation amount limiter

Manual reset

Set the main output operation
amount change limiter to rise

Set the main output operation
amount change limiter to fall

MODE key
L Set for an abnormality of the
@ main output
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- -1 1 CH ke l‘l o |
__ | =7 T <—>y __ | =7 Auxiliary output operation
| SEES | Lo | Sk | L amount
$ MODE key y MODE key
MODE key Hi MODE key
ey —
£ S - == -|- ! - # Set a proportional band for
EEEN [5EE2 | LI the auxiliary output
@ * MODE key
-k I CHikey Set a proportional cycle for
| CCE D | S| | CEE 2 =Ty -
seEE =i SIS = the auxiliary output
CH ke
<_>y — = = _' = Set an upper limit for the auxiliary
[SEE2 | RINRR output operation amount limiter
CH ke
<_>y = — Set a lower limit for the auxiliary
[SEE2 | AR output operation amount limiter
CH key
-« s — Set the auxiliary output operation
EEE ARJNIE amount change limiter to rise
CH key 3 .
| EEL D | TTRToE A | EEL D T Set the auxiliary _ou.tput operation
seEE s S Pt L amount change limiter to fall
y MODE key y MODE key
el T = CH key [l I |
FHL = | - FHL 2 Set for an abnormality of the

{ MODE key

©

y MODE key

()

auxiliary output
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{ MODE key

MODE key
; MODE key
; MODE key
. 1
PR o [ B |
MODE key [CEELS | L
; MODE key

CH key
-«

CH key
-

CH key
<>

Y MODE key

Y MODE key

Y MODE key

Y MODE key

®

L]

Set a control sensitivity for
the main output

MODE key

Position the OFF point for
the main output

Set a control sensitivity for
the auxiliary output

Position the OFF point for
the auxiliary output

()
o

Set a dead band
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4.3.4 SettingOUT1to 6
SEE A
| | < Select OUT 1
¥ MODE key
@ MODE key
_oAF )
[GEEA] — Set a function for OUT 1
= I~ i
* MODE key l MODE key
1= A - - -
Set a function for _ - A —_ _ —kr |I-|§ Set a transmission output
event output 1 | SEEA | L | SEEA | LA function for OUT 1
v MODE key ¥ MODE key
i EAH
Set an upper limit for _ - = — Set an upper limit for OUT 1
event output 1 | SELA | AR transmission scaling
* MODE key
- = Al
Set a lower limit for = - _ Set a lower limit for OUT 1
event output 1 SELA | AR = - transmission scaling
y MODE key * MODE key
=N
Set a sensitivity for | == A =
event output 1 [SELA] [IA] . _
In setting OUT 1: A== A= |
* MODE key In setting OUT 2: A=+ A=
W In sett!ng OuT 3: A=|_ A= EI
Set a delay timer for === In setting OUT 4: A=k A=
event output 1 [SEEA] g In setting OUT 5: A="1 A=E,
: . A= ==
* MODE key In setting OUT 6: A=kl A=k
= Al
Set a special function _ — Ak _
for event output 1 [SEEA] oo
¥ MODE key
[N =
Set a polarity for __ | == Al _
event output 1 [SEEA] [
v MODE key
| _LCha
CT monitor 1 [SEEA]
¥ MODE key
Set an abnormality _C5a
identification CT [SEELA] !
* MODE key
I~ |-
Set an abnormal = -LkA -
current for CT1 [SEEA] !

} MODE key
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4.3.5 Setting a transmission

S

— SEE . ,
| | Select a transmission setting

@ ¥ MODE key
| = l= - il Set a function for transmission
[SEELT ] ot output
y MODE key
Il
__ 1= = rrr Set an upper limit for transmission
| L= R | =S RN scaling
¥ MODE key

Set a lower limit for transmission
scaling
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4.3.6 Setting DI 1to 4

SEE A

| |
¥ MODE key

| _AF
|SELA ] | |

$ MODE key

= PAN

[SELA| K

¢ MODE key

ER=TRI®

[SELA| L.

* MODE key

In setting DI 1:
In setting DI 2:
In setting DI 3:
In setting DI 4:

A
A
A
A

Select DI 1

Select a function for DI 1

Set a polarity for DI 1

Set an SV 2 for DI 1

X
>[>ﬁ>>
i
OO?O
L
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4.3.7 Setting communications 1

O @

— SEE =
| | Select communications 1
@ y MODE key
Pk !
L= — Set a protocol for
| o ki bl communications 1
y MODE key
-1
I Set a parameter for
[SEEE | LEA communications 1
y MODE key
=-| I:I I:I I
== = Set a speed for
| ok =t I communications 1
Y MODE key
i [ 1
L= Hl I. Set an address for
| o ki ! communications 1
y MODE key
_Fi== s
= - et a response delay for
| otk -l communications 1
y MODE key
I |
=V i Set mode switchover for
|SELE | - communications 1
* MODE key
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4.3.8 Setting communications 2

—_g% SEE =

-
| | ' Select communications 2
@ y MODE key
Fr ks
= - = Set a protocol for
| 2zl - | i communications 2
y MODE key
==
=== Set a parameter for
| Sl | Dnimz communications 2
{ MODE key
i IZHIZ T
— '_-'-” _IIIII_' Set a speed for
| Sl | =L communications 2
{ MODE key
o [ I |
= ._-I i I_. Set an address for
| 2zl - | ! communications 2
y MODE key
_FAES .
= = et a response delay for
| 2zl - | L communications 2
{ MODE key
g P | .
L - Set mode switchover for
[SEEF | - communications 2
* MODE key
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4.3.9 Setting a timer

> | | Select a timer

@ y MODE key

k==
EEE X Set a timer function

y MODE key

_HAT
SERD ! Set a timer unit
y MODE key

1 — Set a start tolerance for the
| Sk | (W timer SV

y MODE key
=ial=1~k .
_ = - = Set a time for the ON delay
| I-I I- I- Ll | I_I LI tlmer
y MODE key
I e | |_ i .
=== Set a time for the OFF delay
|SEED ] (W] timer
¥ MODE key
_ECmE
[SEEL | RN Set a repetition frequency
¥ MODE key

[SELE ] WIN Timer residual time monitor

% MODE key
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4.3.10 Set logging

+®

— IEI E |: (| .
| | Select logging
@ $ MODE key
P B i | |:
| SE |- | T Set a logging interval
y MODE key
PR S | =:l
[SEEH | i Set logging to start/stop
y MODE key
—_ I:I HE I:I ™~
[SEEH] 2000 Set a calendar
y MODE key
- =Hu
[SERH] @ooo Set a date
y MODE key
. I:I IE I:I "~
[SEEH] 2000 Set a calendar
y MODE key
—  =HM
[SEeH] Oooo Set a date
y MODE key
= 7=
[SEEH] OooOo Set a time
$ MODE key
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4.3.11 Setting priority screens 1 to 3

e ¥
'E:lE l=

y MODE key

A

$ MODE key

Pl AT

[SEEA] oF F

¥ MODE key

In setting priority screen 1:

A=) =
In setting priority screen 2: A=)} =
In setting priority screen 3: A=}

Select a setting for priority screen 1

First setting for priority screen 1

Second setting for priority screen 1

Third setting for priority screen 1

Fourth setting for priority screen 1

Fifth setting for priority screen 1

Sixth setting for priority screen 1

Seventh setting for priority screen 1

Eighth setting for priority screen 1

Ninth setting for priority screen 1
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4.3.12 Settinga CT

— SEE L
| |
@ ¥ MODE key
£
[SEEL | X
¥ MODE key

Select a CT setting

Set a detection destination
forCT 1

Set a detection destination
for CT 2
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4.3.13 Polygonal line approximation for CH1 and 2

[ SE |-A| =X |=

{ MODE key

| SEL-A | =il

y MODE key

| SEL-A | e L“h_l

{ MODE key

|H.FA|

{ MODE key

|5EtA| =0

{ MODE key

|H.FA|

y MODE key

IEENEEERE

y MODE key

|SEEA|  woFF

MODE key

y MODE key

/

CH key D=
" [CEca [ 17000
y MODE key

CH key = = !

| SEL-A | =i
$ MODE key

CH key (L
| SEL-A | =guln ||_|
$ MODE key

CH key _ PR
“ .|QFPA|IEDDD
$ MODE key

CH key o S
" [CEcaA | 12000
$ MODE key

CH key _EE S
‘ .|H.PA| =1 ]ix
$ MODE key

CH key [ [
“ .|QFPA|IEDDD
y MODE key

CH key _FF=
" [CEca]| oFF
$ MODE key

©

Select polygonal line
approximation

Set an input for polygonal
line approximation 0

Set an input for polygonal
line approximation 1

Set an input for polygonal
line approximation 2

Set an input for polygonal
line approximation 3

Set an input for polygonal
line approximation 4

Set an input for polygonal
line approximation 5

Set an input for polygonal
line approximation 6

Set an input for polygonal
line approximation 7
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o3

¥

"|-||-|== CH key = Fl = B
|:hkA| enng | >|5EEA|IIUHU
y MODE key ¥ MODE key
_FHAFE CH key _ PR
|E|E|:A| 2o |'||_|'A| =gy
{ MODE key ¥ MODE key
FIFIFIF | CHkey DY
|SELA] 12000 ‘ .|EEtA|I|UHu
; MODE key $ MODE key
_PFIF | CHkey — Pz
[SE-A| 12000 |H.FA|IEJuﬂ
{ MODE key ¢ MODE key

_FFIFAC | CHkey R
|EEtA|IE.Hu ‘ .|EEtA|I|UHu
y MODE key ¥ MODE key
_FFIF | CHbey _ P H=
SEEA] (SO0 [SEEA| 12000
; MODE key * MODE key

FRIFE | CHkey FALE

|'||_|'A| =R |'||_|'A| DL
{ MODE key $ MODE key
CFRIAF CH key _FHAeF
|H.FA| renng | |H.FA|IEJUD
MODE key ¥ MODE key

O,

In CH1 polygonal line approximation A =}
In CH2 polygonal line approximation & =

Set an input for polygonal
line approximation 8

Set an input for polygonal
line approximation 9

Set an input for polygonal
line approximation 10

Set an input for polygonal
line approximation 11

Set an input for polygonal
line approximation 12

Set an input for polygonal
line approximation 13

Set an input for polygonal
line approximation 14

Set an input for polygonal
line approximation 15
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4.3.14 Logging contents

!

SEE =

| | Select logging contents

{ MODE key

First setting for logging

* MODE key

Second setting for logging

¢ MODE key

Third setting for logging

¢ MODE key

Fourth setting for logging

Fifth setting for logging

= Sixth setting for logging

[SEkm | o= = | Seventh setting for logging

Eighth setting for logging

Ninth setting for logging
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4.3.15 Setting keys

et ()

| | Select key setting

; MODE key

7| Setthe FUNC 1 key

{ MODE key

=l 7| Setthe FUNC 2 key

§ MODE key

Set the FUNC 3 key

§ MODE key

_F~
[SEEF | 1| Setan A/M key

{ MODE key

| == | r Set an ENT key

{ MODE key

BT 1| Seta display for the auxiliary screen

§ MODE key

P Initial setting

[SEEF | 1| Setakey lock

* MODE key
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4.4 Setting initial value and setting range

4.41 Operation mode
Character
PV screen Designation Description Initial value
Auxiliari screen

1 | PV value Control setting | Setting range: 'Si_ L 1 to 'Sl 1(CHI) (AN

(CH/MV/BANK Si_ o 5L HE(CH2)
display) Setting unit:  °C (thermocouple, resistance bulb)

digit (current and voltage inputs)

CH2 only, % (potentiometer)

2 to Priority screens | They display a screen preset in priority screen 0 setting.
10 1to9 Use the MODE key for switchover.
11 to Priority screens | They display a screen preset in priority screen 1 setting.
19 11to 19 Set the FUNC 1 key to "Switch over priority screens" to
perform switchover.
20 to Priority screens | They display a screen preset in priority screen 2 setting.
28 21to0 29 Set the FUNC 2 key to "Switch over priority screens" to
perform switchover.
29 to Priority screens | They display a screen preset in priority screen 3 setting.
37 31039 Set the FUNC 3 key to "Switch over priority screens" to
perform switchover.
4.4.2 Bank setting mode
The code "bk" represents bank numbers (-1 to 1).
While in the operation mode, pres the MODE key for 3 seconds. When in the setting mode, press
the key. Hold it down for a total of 6 seconds or more until the system enters the bank setting
mode.
To go back to the operation mode, hold the MODE key for 6 seconds or more while in the "Set
bank bk SV" screen.
Character
PV screen Designation Description Initial value
Auxiliari screen
1 "Set bank bk SV" | Setting range: 'S1_1_ | to '5i_ H I(CH1) (AN
screen Sl 2 to'sll HZ(CH2)
Setting unit:  °C (thermocouple, resistance bulb)
digit (current and voltage inputs)
CH2 only, % (potentiometer)
2 Display bank bk | This displays bank numbers on the SV screen.
=R - bk (0to7)
The subsequent operation flow is the same as
SEREOZ.
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4.4.3 Setting mode for priority screens 0 to 3
The code "pr" represents priority screen numbers ( | to '=}).

Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |SEEOO Select priority Setting concerning priority screen 0
aodno screen 0 setting.
2 [Eed dpr The pr-th setting | This sets a screen pr (1 to 9) to be displayed on priority | == =
SEEA for priority screen | screen 0. The A accommodates the code for the
0 mode to which a set parameter belongs.
Provided that a setting mode screen for polygonal line
approximation for '5i= = I{, = cannot be set.
Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 | SEELD Select priority Setting concerning priority screen 1
oooo screen 1 setting.
2 [F'ed dpr The pr-th setting | This sets a screen pr (1 to 9) to be displayed on priority | == =
SEEA for priority screen | screen 1. The A accommodates the code for the
mode to which a set parameter belongs.
Provided that a setting mode screen for polygonal line
approximation for %= k= I, cannot be set.
Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 [ 5EEO Select priority Setting concerning priority screen 2
aodno screen 2 setting.
2 |[Fed Zpr The pr-th setting | This sets a screen pr (1 to 9) to be displayed on priority | == =
=1 for priority screen | screen 2. The /A accommodates the code for the
1 mode to which a set parameter belongs.
Provided that a setting mode screen for polygonal line
approximation for '2{= = 1{, cannot be set.
Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |5EROKF Select priority Setting concerning priority screen 3
oooo screen 3 setting.
2 [F'ed dopr The pr-th setting | This sets a screen pr (1 to 9) to be displayed on priority | == =
SE= for priority screen | screen 3. The A accommodates the code for the
1 mode to which a set parameter belongs.
Provided that a setting mode screen for polygonal line
approximation for %= k= I, cannot be set.
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4.4.4 |Initial setting mode
The code "ch" represents input channels ( | to i2').
Character
PV screen | Designation Description Initial value

Auxiliary screen |

1 |50 Select an initial Setting concerning initial setting
oo setting
2 Select an initial

setting channel

Set an input type Multi-input model

OO0 Thermocouple K

: Thermocouple J

: Thermocouple T

: Thermocouple E

: Thermocouple R

: Thermocouple S

: Thermocouple B

: Thermocouple N

: Thermocouple U

: Thermocouple L

: Thermocouple WRe5-26
: Thermocouple PR40-20
: Thermocouple PL II

: Pt100

OO 14 Pt100 (Display of the second decimal
place: -120.00 to 120.00)

000 15: JPt100

OO0 Ha: JPt100 (Display of the second decimal

_ place: -120.00 to 120.00)
OOo i71: Pt1000
1 Pt1000 (Display of the second decimal

000

place: -120.00 to 120.00)
Ood i4: 0to1VDC
0002 0to5VDC
OO0 ¥: 1to5VDC
OO0 : 0to 10 VDC
OO0d2 3: 0to 10 mVDC

For the 2ch side, not only the above inputs but the
following input can be selected as well:
i='-: Potentiometer (selectable on the 2ch side only)

' '5: Pt100, 4-wire type (selectable on the 1ch side =
only)
Settable when an option is selected only.
The 2ch side cannot be selected when a 4-wire
type is selected.
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Character
PV screen | Designation Description Initial value
Auxiliary screen |
4 | _ b= Och Set a decimal place | Thermocouple input: 1_/IZ1I_} 121
SEE Resistance bulb (including a 4-wire type):
YRV N
*For IZLIZHZ, set an input type: In the range from
-120.00 to 120.00 only
Current and voltage: Set it to a desired digit.
Potentiometer: Fixed at IZL1}
5 | _Fwllch Seta PV Setting range: 0.500 to 2.000 L
SEE ! correction gain Setting unit: Times
6 | S ch Seta PV Thermocouple input (AN
SERL ! correction zero Setting range: -199 to 999 or -199.9 to 999.9
point Setting unit:  °C
Resistance bulb input
Setting range: -199 to 999 or —199.9 to 999.9 or
—199.99 t0 999.99
(when the input type is 1™, 115,
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %
7 | _F'eF ch Seta PV filter 0.0 to 99.9 seconds L
SEE
8 | -5~ ch Set whether to iz -1 : Enable operation o= =
SEE perform i - = : Disable operation
square-root
operations
9 | _FFOch Set whether to 1= 1 Enable polygonal line approximation o= =
CEER perform polygonal | == = : Disable polygonal line approximation
line approximation
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Character
PV screen |

Auxiliary screen |

Designation

Description

Initial value

10

i
C
o
=

Set a deviation
display range

Thermocouple input
Setting range: 0 to 999 or 0.0 to 999.9
Setting unit:  °C

Resistance bulb input
Setting range: 0 to 999 or 0.0 to 999.9 or 0.00 to
999.99
(when the input type is 1"
or 1H
Setting unit:  °C

1
5 [}

Current and voltage inputs
Setting range: 0 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit

IZL1] turns off the display of the deviation.

s

Potentiometer input
Setting range: 0.0 to 999.9
Setting unit: %

11

L)
i
L
-
]

Set the buzzer

: Buzzer OFF

: ON when a key is operated

: ON when an event occurs

: ON when a key is operated and when an event
occurs




TOHO

TOHO ELECTRONICS INC.

DWG. No.

45-4199-E

PAGE
44/66

4.4.5 Control setting mode

Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |SEEOS Select control Setting concerning control
odn setting
2 |SEROS Select a control
(O setting channel
OcHS)
3 |- EI L |:I ch Set an upper limit | Setting range: lower limit to the upper limit for the SV | Multi-input
SEkRS for the SV limiter setting range =S RIA N
4-wire type
In the case of analog input, increasing the span does not | '= ZVILIZ!
increase resolution to 30,000 or more. (Measurements
will become discrete.)
4 | - EI - l= ch Set a lower limit Setting range: lower limit to the upper limit for the SV | Multi-input
SEkS for the SV limiter setting range (i
4-wire type
RN
5 | CHSL Set an upper limit | Setting range: lower limit to the lower limit for the SV | Multi-input
== for cascade scaling setting range =g
4-wire type
=R
6 | _ICHSL Set a lower limit | Setting range: lower limit to the lower limit for the SV | Multi-input
SEELS for cascade scaling setting range (AN
4-wire type
S0
7 | _IZHFI= Set the SV for Setting range: _ I_ FIS!_ to _ I FI'5 - i
SEES cascade AT
8 | o i2HD Set an upper limit | Setting range: lower limit to the lower limit for the SV | Multi-input
LEES for remote scaling setting range =S RIA N
4-wire type
=R
9 | _-ELDO Set a lower limit Setting range: lower limit to the lower limit for the SV | Multi-input
e for remote scaling setting range (W
4-wire type
-
10 I; l= i EI = Adjust feedback This adjusts feedback resistance when fully closed. (=
Sk resistance when When the valves and/or other components are fully
fully closed closed, press the ENTER key (for storage).
1 om0 Adjust feedback This adjusts feedback resistance when fully opened. =
SEELS resistance when When the valves and/or other components are fully
fully open opened, press the ENTER key (for storage).
12 __l—i_nzi Uch Set the control This serves in setting the control mode. - m
LEES mode r~ I4m: Executes control.
~ 1=t '=l: Stops control (to output the lower limit in the
operation limiter)
7tH - Manual control
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Character

PV screen |

Auxiliary screen |

Designation

Description

Initial value

13

(] |: ch

Set a control type

Timer connection channel
O _ _ _: Unrelated to the timer
: The timer starts/stops control.

Control operation
_d__: TYPEA
_ | _ _: TYPE B (overshoot inhibition function)

Main output control type
| _: PID control

=! _: ON/OFF control

: Cascade control (CH2 only)

~: Remote control (CH2 and only when the

input type is between 1'5} and & =)

Type of auxiliary output control
— — _II: Disabled

- 1 PID

— — -1 ON/OFF

14

Set forward/
reverse action
switchover

I1: Reverse action
|: Forward action

15

ch

Main output
operation amount

Used to monitor the main output operation amount and
to set the operation amount in manual control.
In automatic control
Display range: 0.0 to 100.0 (-10.0 to -110.0: in analog
output)
Display unit: %
In manual control
Setting range: Lower limit to the upper limit for the
operation amount limiter
Setting unit: %

16

1= ch

Set a tuning type

: Auto-tuning (output 1)

. Self-tuning (output 1)

: Auto-tuning (output 2)

. Self-tuning (output 2)

: Auto-tuning (output 1, output 2)

Select 1/2}/% and press the FUNC 1 key to start the
auto-tuning.

Press the FUNC 1 key during the auto-tuning to release
it.

17

ch

Set an AT factor

Setting range: 0.1 to 10.00
Setting unit:  Times
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Character
PV screen | Designation Description Initial value
Auxiliary screen |
18 | _HIkIZ ch Set an AT Thermocouple input =
SEkRS sensitivity Setting range: 0 to 999 or 0.0 to 999.9
Setting unit:  °C
Resistance bulb input
Setting range: 0 to 999 or 0.0 to 999.9 or 0.00 to
999.99
(when the input type is, 1 , 15
or HEH
Setting unit:  °C
Current and voltage inputs
Setting range: 0 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
CH2 only
Potentiometer input
Setting range: 0.0 to 999.9
Setting unit: %
19 | _F 10ch Set a proportional | Setting range: 0.0 to 200.0 =10
e band for the main | Setting unit: % of '5i_1_ chto 5i_ il ch
output
20 | _ t0O00ch Set an integration | Setting range: 0 to 3,600 seconds i
LEES time for the main
output
21 | _=i0Och Set a derivative Setting range: 0 to 3,600 seconds i
SEES time for the main
output.
22 | _k 10ch Set a proportional | Setting range: 1 to 120 seconds =
SEES cycle for the main
output
23 | _Hr = ch Anti-reset windup | Setting range: 0.0 to 100.0 (-10.0 to -110.0: in analog oo
SEERS output)
Setting unit: %
24 | _TH- tch Set an upper limit | Setting range: Set a lower limit for the operation amount | {7} 1]}
SEERS for the main output limiter to 100.0 (-110.0: in analog output)
operation amount | Setting unit: %
limiter
25 | _TH_ tech Set a lower limit | Setting range: Set the system to 0.0 (-10.0: in analog (AN
SEERS for the main output output) to an upper limit for the operation
operation amount amount limiter
Setting unit: %
26 | _ == ch Manual reset Setting range: 0.0 to 100.0 21
SEkRS -100.0 to 100.0 (heating/cooling)
Setting unit: %




TOHO

TOHO ELECTRONICS INC.

DWG. No.

45-4199-E

PAGE
47/66

Character
PV screen | Designation Description Initial value
Auxiliary screen |
27 | bl tch Set the main Setting range: 0.0 to 120.0 b
SEkRS output operation | Setting unit: ~ %/sampling cycle
amount change
limiter to rise
28 | = Set the main Setting range: 0.0 to 120.0 oo
= output operation Setting unit:  %/sampling cycle
amount change
limiter to fall
29 [=HL lch Set for a main Setting range: 0.0 to 100.0 (-10.0 to -110.0: in analog 21
== output abnormality output)
Setting unit: %
30 | _ Tt ch Auxiliary output Used to monitor the auxiliary output operation amount (AN
SR operation amount | and to set the operation amount in manual control.
In automatic control
Display range: 0.0 to 100.0 (-10.0 to -110.0: in analog
output)
Display unit: %
In manual control
Setting range: Lower limit to the upper limit for the
operation amount limiter
Setting unit: %
31 | _H'e'Och Set a proportional | Setting range: 0.00 to 10.00 Lo
SEkS band for the Setting unit: Magnification with regard to the
auxiliary output proportional band for the main output
32 | _l=2'Cch Set a proportional | Setting range: 1 to 120 seconds =
SEES cycle for the
auxiliary output
33 | _TiHZ ch Set an upper limit | Setting range: Set a lower limit for the operation amount | 1} IZ11]}
SEkE for the auxiliary limiter to 100.0 (-110.0: in analog output)
output operation Setting unit: %
amount limiter
34 |2 l-_i - |§' ch Set a lower limit Setting range: Set the system to 0.0 (-10.0: in analog (AN
SEELS for the auxiliary output) to an upper limit for the operation
output operation amount limiter
amount limiter Setting unit: %
35 | _midd ch Set the auxiliary Setting range: 0.0 to 120.0 i
SEELS output operation Setting unit:  %/sampling cycle
amount change
limiter to rise
36 Set the auxiliary | Setting range: 0.0 to 120.0 oo
output operation Setting unit:  %/sampling cycle
amount change
limiter to fall
37 | EHL 2 ch Set for an auxiliary | Setting range: 0.0 to 100.0 (-10.0 to -110.0: in analog (AN
LEEC output abnormality output)
Setting unit: %
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Character
PV screen |

Auxiliary screen |

Designation

Description

Initial value

auxiliary output

38 | _IZ 10ch Set a control Thermocouple input (AN
SEkRS sensitivity for the Setting range: 0 to 999 or 0.0 to 999.9
main output Setting unit:  °C
40 2 Och Set a control Resistance bulb input (N
LEES sensitivity for the Setting range: 0 to 999 or 0.0 to 999.9 or 0.00 to
auxiliary output 999.99
(when the input type is 1™, 115 ,
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: 0 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
* The differential gap (sensitivity) of the potentiometer
is set with the dead band.
39 | _IZF tch Position the OFF | Thermocouple input 21
e point of the main Setting range: -199 to 999 or -199.9 to 999.9
output Setting unit:  °C
41 | _CF 2 ch Position the OFF | Resistance bulb input (R
SEkRS point of the Setting range: -199 to 999 or -199.9 to 999.9 or

-199.99 to0 999.99
(when the input type is
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999

The decimal place can be set to a

desired position.

Setting unit:  digit

[ -
P, i,

s
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Character
PV screen| Designation Description Initial value

Auxiliary screen |

42 1= 0ch Set a dead band Thermocouple input (AN
SEkRS Setting range: -100 to 100 or -100.0 to 100.0
Setting unit:  °C
Resistance bulb input
Setting range: -100 to 100 or -100.0 to 100.0 or
-100.00 to 100.00
(when the input type is 1™, 115
or HEH
Setting unit:  °C
Current and voltage inputs
Setting range: -1000 to 1000
The decimal place can be set to a
desired position.
Setting unit:  digit
CH2 only
Potentiometer input

Setting range: 0.0 to 999.9
Setting unit: %

s

In the case of a potentiometer, this setting will become a
differential gap (sensitivity) between the open and the
closed output.
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4.4.6 OUT 1 to 6 setting mode

Character
PV screen |
Auxiliary screen |

Designation

Description

Initial value

1 |SEEOE Select OUT 1 to

OUT 6

Setting concerning outputs 1 to 6

) Set an OUT 1
= function to OUT 6
to function

Output connection channel
i _: Connect it to CHI
' _: Connect it to CH2 (displayed when CH2 is
available)

Type of output connection port

: Connect it to the main output (an open signal
in the case of potentiometer input)

: Connect it to the auxiliary output (a closed
signal in the case of potentiometer input)

: Connect it to the event

_ =1: Connect it to transmission (displayed when the

output is analog)

* For open and close signals for the position
proportional control with a potentiometer, set the
output connection channel to 2CH.

* This has no transmission functions in _
—_ma-.

=1'= = and

In the case of
509-0N
_OIF/_O2F

03F/ O6F

In the case of
509-00
_OIF/ O2F

/2

03F/ O6F

Set a function for
event output 1 to 6

(PV event)

Display color switchover
It _ _: The PV display color remains unchanged
even if the PV event is turned on.
| _ _: The PV display color changes if the PV
event is turned on.

Additional functions
_ Il _: Disabled
_: Hold
_: Standby sequence
_: Hold + standby sequence

PV event functlons

: Disabled

: Deviation upper and lower limit

: Deviation upper limit

: Deviation lower limit

: Deviation range
Upper and lower limit

: Upper limit

: Lower limit

: Range

: Connect to timer
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Character
PV screen | Designation Description Initial value
Auxiliary screen |
4 = HHO Set an upper limit | Thermocouple input (N
SEE 2 for event output 1 Setting range: -199 to 999 or -199.9 to 999.9
to to 6 Setting unit:  °C
_EEHO Set a lower limit Resistance bulb input
SEEE for event output 1 Setting range: -199 to 999 or -199.9 to 999.9 or
_E L0 to 6 -199.99 to 999.99
e = (when the input type is I, 1=,
to or 1E
a0 Setting unit:  °C
CERLE Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
CH2 only
Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %
5 |_EVCO Set a sensitivity for | Thermocouple input (]
SERS event output 1 to 6 Setting range: 0 to 999 or 0.0 to 999.9
to Setting unit:  °C
_ERLCO Resistance bulb input
SERHE Setting range: 0 to 999 or 0.0 to 999.9 or 0.00 to
999.99
(when the input type is 1™, 1=,
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: 0 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
CH2 only
Potentiometer input
Setting range: 0.0 to 999.9
Setting unit: %
6 = =0 Set a delay timer | Setting range: 0 to 9999 seconds i
e = for event output 1
to to 6
a0
SEEHE
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Character
PV screen | Designation Description Initial value
Auxiliary screen |

7 = =0 Set a special Display color switchover oo
SEE 2 function for event Il _ _: The PV display color remains unchanged
to output 1 to 6 even if the special event is turned on.

_EER=O | _ _: The PV display color changes if the special
CERLHE (special) event is turned on.
Additional functions
_ Il _: Disabled
_ 1 _: Hold
Special event functions
_ _11: Disabled
_ — |: PV abnormality
_ —_=: Heater abnormality
_ _ 3: PV abnormality + heater abnormality

8 = PO Set a polarity for | I}: Normally open i
SEE 2 event output 1 to 6 | 1: Normally closed
to
_=ZEFPO
SEEHE

9 | _Erig CT monitor 1 to 6 | Monitoring the selected CTs
SR E Measurement range: 0 to 50A (in the case of option 1)
to Measurement range: 0 to 120A (in the case of option 2)
a0
SEEHE

10 |5 10 Set a CT for This specifies the CT whose result activates this event. i
e = abnormality I: SelectCT 1
to identification i': Select CT2

Caind
SEEHE

11| Ik 0 Seta CT 1 to CT 6 | Setting range: 1 to 30A (in the case of option 1) i
SERS abnormal current | Setting range: 1 to 100A (in the case of option 2)
to
_CEERD
SEEHE

2| _lrm Set the Select a type of transmission control oo
SERS transmission I_t _: Forward action
to output for OUT 1 i _: Reverse action
_kr to OUT 6
SERHE Transmission functions

_ 11 PV (measurements) output

_': SV (settings) output

_ =l MV (operation amount) output (main output)

_H: MV (operation amount) output (auxiliary
output)

13 | _kem i Set an upper limit | Setting range: Lower limit to the upper limit in the SV | Multi-input
SR E for transmission limit range =y
to scaling of OUT 1 4-wire type
_k-HE to OUT 6 SO0
IEI E |: EI

4| _E-~i_ 1 Set a lower limit Setting range: Lower limit to the upper limit in the SV | Multi-input
Sk 2 for transmission limit range (W
to scaling of OUT 1 4-wire type
_E-Lk& to OUT 6 DL
SEEHE
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4.4.7 Transmission setting mode

Character
PV screen]| Designation Description Initial value
Auxiliary screen |
1 SEREO9 Select transmission | Setting concerning transmission
Ugoo setting
2 Set a transmission | Output connection channel i
output function i _ _: Connectitto ICH
i=! _ _: Connect it to 2CH (if it is available)
Select a type of transmission control
_ 1 _: Forward action
_ 1 _: Reverse action
Transmission functions
: PV (measurements) output
1 SV (settings) output
: MV (operation amount) output (main
output)
_ _ I MV (operation amount) output (auxiliary
output)
3 | _k-~HO Set an upper limit | Setting range: Lower limit to the upper limit in the SV | Multi-input
LEES for transmission limit range F=anyuini
scaling 4-wire type
500
4 Set a lower limit Setting range: Lower limit to the upper limit in the SV | Multi-input
for transmission limit range (W
scaling 4-wire type
S0
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4.4.8 Setting mode for DI 1 to 4
Character
PV screen | Designation Description Initial value

Auxiliary screen |

1 |5EROF Select DI 1 to DI 4 | Setting concerning DI 1 to 4
OOOo
to
SEERDOd

pooo

=0 SetaDI1to DI4 | Select a target channel P
= function : Actson CH 1
to =) _: Actson CH?2
=0 =t _: ActsonCH 1 and 2
I

Select a DI function

(active)

SV or SV 2

(in the _ I{ =} state) or READY

: (in the _ It state) or manual
Reverse action or forward action

. Release AT or start AT

Reverse action SV or forward action SV 2
Reset or timer start

Stop logging or start logging
Disable or enable bank switchover

* The target channel selections in SV 2 switchover are

|_and '_only.

* The method of switchover varies according to the
number of DIs to be assigned to bank switchover.
(See 4.1 "The operation state.")

» Up to 3 DIs can be assigned to bank switchover.

* The target channel in bank switchover will be

irrelevant.
» Oftwo DIs, the one having the smaller number comes
first.
3 | iPO Set a polarity for | [l: Closed active o
CEEF DI 1 to D14 I: Open active
to
=0
LEEd
4 | _Sud SetDI1SV2to |Settingrange: '5i_I_ to 5L H | (CHI) (I
SEH DI4SV 5 S o5l HE (CH2)
to Setting unit:  °C (thermocouple and resistance bulb)

digit (current and voltage inputs)

% for CH 2 only (potentiometer)
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4.4.9 Setting mode for communications 1 and 2

Communications 1 is for RS232C and RS485.

Communications 2 is for infrared

communications.
Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |SER0E Select Setting concerning communications 1 and 2
aodno communications 1
to and 2
SERDOF
Ooono
2 [Pkt Set a protocol for | Setting a communications protocol i
SERE communications 1 | I}: TOHO model 100 protocol
to and 2 {: MODBUS (RTU)
N =': MODBUS (ASCII)
SEEF
3 | _Eait Set a parameter for | BCC check = E -
SEERE communications 1 i _ _ _: Disable When an ASCII code is
to and 2 = _ — —: Enable selected for MODBUS
e N2/ 1E
SERF Data length selection When an RTU code is
_T_ _: 7-bit selected for MODBUS
_H_ _: 8bit Hrd/Ba VEE
Parity check *BCC check will be
— —nri_: Disable disabled.
— — 1 ~: Odd number
_ _ = _: Evennumber
Stop bit length
—_—— 1 I-bit
1 2-bit
4 | = FE Set a speed for LB . 4800bps =1
SEERE communications 1 25 9600bps
to and 2 PShE' o 19200bps
=S SAE~ : 38400bps
SEEF
5 | _Hdr 2 Set an address for | Setting range: 1 to 99 stations !
CERE communications 1
to and 2 The range will be between 1 and 247 stations when
_Hl- 2 MODBUS is selected.
SEEF
6 Fi=l= | Set a response Setting range: 0 to 250ms i
SEERE delay for
to communications 1
_FIE 2 and 2
SEEF
A RT-T- Set a mode ~ izi: Enable communication R - =
SERE switchover for - 1=: Enable communication RW
to communications 1
— and 2 Selecting MODBUS disables the mode switchover.
SEEF
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4.410 Timer setting mode
Character
PV screen | Designation Description Initial value

Auxiliary screen |

1 SEREOD Select the timer Setting concerning the timer
Oodoo
2 | _ETFO Set a timer 1. Auto-start !
Sk function = Manual start
=}: Event start

SV start (OFF delay only)

Setting a value for the ON delay timer to be mentioned
below will activate it as an ON delay timer.

Setting a repetition frequency activates the timer as a
repetition timer. At that time, repetition will not be
activated unless an ON or OFF delay timer is set.

3 | _HATO Set a timer unit . Hours and minutes !
= I= = : Minutes and seconds

4 | _E5So0O Set a start Thermocouple input 1211
SERED tolerance for the Setting range: 0 to 999 or 0.0 to 999.9
timer SV Setting unit:  °C

Resistance bulb input
Setting range: 0 to 999 or 0.0 to 999.9 or 0.00 to
999.99
(when the input typeis 1™, 115,
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: 0 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
CH2 only
Potentiometer input

Setting range: 0.0 to 999.9
Setting unit: %

* If the timer is used, set a connection channel with P45 _ I_ mil= or P50 =
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Character
PV screen | Designation Description Initial value
Auxiliary screen |
5 |mmdl T Set a time for the | Setting range: 0.00 to 99.59 (hours and minutes) (RN
SED ON delay timer 0.00 to 59.59 (minutes and seconds)
Setting unit: Hours and minutes or minutes and
seconds
This is inactive in the case of the SV start.
6 |m-dli Set a time for the | Setting range: 0.00 to 99.59 (hours and minutes) (RN
CELD OFF delay timer 0.00 to 59.59 (minutes and seconds)
Setting unit: Hours and minutes or minutes and
seconds
7 | kLl Set a repetition Setting range: 0 to 99 H
SERD frequency Setting unit:  Times (set it to 0 for a limitless number
of times)
8 |k} FHDO Timer residual Residual time monitor
SERED time monitor While on this screen, press the ENT key once to start the
timer.

4.4.11 Logging setting mode

Character

PV screen |

Auxiliary screen |

Designation

Description

Initial value

Select logging

Setting concerning logging

Set a logging
interval

Setting range: 1 to 9999
Setting unit:  second

Set logging
start/stop

The SV display is "= iz1,'=1 1= IZ " when no SD card is in.

Inserting an SD card changes the SV display as shown
below.
Unformatted: =B
Write-protected: -
SD card full: I
If normally writable: The system displays the
residual amount of SD card (in
KB or MB units).
Use the ENT key to start/stop logging.
During logging, the SV display and SD card lamp blink.

Depending on
the status of
the SD card.

Set a calendar

Lit: Current year

Blinking: Time being set

DP (speed) blinking: Time unset

Holding down the ENT key for a long time changes a
specific setting.

Set a month and
day

Lit: Current month and day

Blinking: Time being set

DP (speed) blinking: Time unset

Holding down the ENT key for a long time changes a
specific setting. To switch over the month or day, hold
down the key for a long time and then hold it down for a
long time again.

Set a time

Lit: Current time

Blinking: Time being set

DP (speed) blinking: Time unset

The time can be changed with the same step as
— odF-.
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4.412 CT setting mode

Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |SEEROL Selecta CT Setting concerning CTs
adoo
L Set a target from It Monitor only o
3 |5EEL CT1 and CT2 ! Output 1
to i—': Output 2
- 20 = Output 3
SEEL '4: Output 4
5. Output 5
5 Output 6

| to |51 is only displayed when the specific output is set
to the main or auxiliary output.

Setting CT 1 and CT 2 to the same output results in
3-phase detection.
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4.413 Setting mode for CH 1 polygonal line approximation

Polygonal line approximation is for outputting ' <l IFI Iz} when inputting ' H )= I}.

F

Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 | 5EROM Select CH 1 Setting concerning polygonal line approximation for
oo polygonal line CH1
approximation
2 | _FHRAD Set an input for Thermocouple input _PAAO s LI
to |SEERT polygonal line Setting range: -199 to 999 or -199.9 to 999.9 _PAAltoFis
17 |to approximation O to |  Setting unit:  °C = W
_FHFAF Resistance bulb input
SR Setting range: -199 to 999 or -199.9 to 999.9 or
-199.99 to0 999.99
(when the input type is 1™, 115,
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
The setting is limited so that polygonal line
approximation n = polygonal line approximation n + 1.
CH2 only
Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %
18 | _FHF= Set an output for | Thermocouple input _PABO s 211}
to |SERT polygonal line Setting range: -199 to 999 or -199.9 to 999.9 _PABI toFis
33 |to approximation O to |  Setting unit:  °C = W

Resistance bulb input
Setting range: -199 to 999 or -199.9 to 999.9 or
-199.99 to0 999.99
(when the input type is 1, 115
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
digit

s

Setting unit:

The setting is limited so that polygonal line
approximation n = polygonal line approximation n + 1.

CH2 only

Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %
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4.4.14 Setting mode for CH 2 polygonal line approximation

Polygonal line approximation is for outputting ' <l IFI Iz} when inputting ' H )= I}.

Character
PV screen |

Auxiliary screen |

Designation

Description

Initial value

CEEOR
OoOOo

Select CH 2
polygonal line
approximation

Setting concerning polygonal line approximation for
CH2
This is not displayed when CH 2 is unavailable.

to
17

to

Set an input for
polygonal line
approximation 0 to

Thermocouple input
Setting range: -199 to 999 or -199.9 to 999.9
Setting unit:  °C
Resistance bulb input
Setting range: -199 to 999 or -199.9 to 999.9 or
-199.99 to0 999.99
(when the input type is 1=
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
Setting unit:  digit
The setting is limited so that polygonal line
approximation n = polygonal line approximation n + 1.

CH2 only

Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %

_PAAO s IZII}
PAAI to F is

18
to
33

Set an output for
polygonal line
approximation 0 to
F

Thermocouple input
Setting range: -199 to 999 or -199.9 to 999.9
Setting unit:  °C
Resistance bulb input
Setting range: -199 to 999 or -199.9 to 999.9 or
-199.99 to0 999.99
(when the input type is 1"
or 1H
Setting unit:  °C
Current and voltage inputs
Setting range: -19999 to 99999
The decimal place can be set to a
desired position.
digit

s s

Setting unit:

The setting is limited so that polygonal line
approximation n = polygonal line approximation n + 1.

CH2 only

Potentiometer input
Setting range: -199.9 to 999.9
Setting unit: %

_PABO s 211}
PABI1 to F is
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4.4.15 Setting mode for logging contents

Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 [SEEOm Select logging Setting concerning logging contents
Ugoo contents
2 | Lo First to ninth This sets information to be recorded in a log. o= =
to |SiEkm setting for logging
10 |to




TOHO TOHO ELECTRONICS INC.

DWG. No. PAGE
45-4199-E 62/66
4416 Key setting mode
Character
PV screen | Designation Description Initial value
Auxiliary screen |
1 |SEEROR Select key setting | Setting concerning key setting
oooo
2 | _FiHio Set the FUNC 1 to | £i: No function i
3 |SERF 3 key | Starts and stops AT
4 |to i~ : RUN/READY
_FiEo =l Starts and resets the timer
CERLF | : Releases event holding
EI : Secret (See 4.6 "Secret function.")
&i: Forcible control output ON
l: Power OFF
EI : Starts and stops logging
"=} Switchover key for priority screens
Setting the system to FUNC 1 will switch the system
over with the priority screen for 'S }= =} .
5 | _F~TO Set an A/M key I}: Enable !
SEREF | Disable
6 | _EmkO Set the ENT key | I}: The setting can be finalized without pressing the i
SEEF ENT key.
1: The setting is finalized by pressing the ENT key.
7 | _mFE- Set the operation | This sets the first screen to be displayed on the operation | I}
CERLF mode display mode screen after the system is turned on.
il Displays the PV, SV, and auxiliary screen.
1: Displays the priority screen.
(This displays the priority screen having the smallest
number when priority screens are set.)
8 | _Slkd Set an auxiliary This sets the first auxiliary screen to be displayed after O
SEEF screen display the system is turned on or when it goes back to the
operation mode screen.
PV display | SV display | CH display
I1: CH CH1PV CH1 SV CH
1:MV 1 of CH 1 (main output) CH1 PV CHI1 SV CH1 MV1
i=': MV 2 of CH 1 (auxiliary output) CH1 PV CH1 SV CH1 MV2
2: MV 1 of CH 2 (main output) *1 | CH2 PV CH2 SV CH2 MV1
-: MV 2 of CH 2 (auxiliary output)*1 | CH2 PV CH2 SV CH2 MV2
I, : Bank display CH1 PV CHI1 SV =
*1 Only when CH 2 is available
9 |3 m3 O Initial setting Holding down the ENT key for at least 2 seconds will
SEEF switch the setting value back its initial state (the
factory-configured parameters).
During initialization, the SV screen displays } i} |=.
10 | _L_wmiZO Set a key lock Il: OFF o
SEEF I Locks all
i=': Locks the operation mode
=l: Locks everything other than the operation mode.
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4.5 Blind setting mode

Power ON
1
Initial screen display (about 4 seconds)
1
Operation mode
4 MODE key 10 seconds
b= Fl = IF' [} Screen display blinking
{ Press the ENT key once.
{ Press the MODE key once.
Blind setting mode

To terminate the blind setting mode, press the MODE key for 10 seconds.

4.6 Secret function

Specify "Secret" in the FUNC key setting and press the FUNC key to switch to the screen for
entering a PIN number.

171 I:I ol = If the auxiliary screen displays "l_ =1 I— I-'" at that time, the secret function
! e is active.

=1 | i Even if the secret function is active, the I} is displayed immediately after
the system switches to another screen.

Fl |:| I:I - Enter a PIN number between 1 and 9999 and press ENT to activate the
i secret function.
i Press ENT again to inactivate the secret function.

If the secret function is active, the parameter screen becomes inaccessible.

Pressing the MODE key in the secret screen will switch the system to the operation mode.



TOHO

TOHO ELECTRONICS INC.

DWG. No. PAGE
45-4199-E 64/66

5. History

Revision A, January 8, 2004, by Ishihara and Sato

An operation flow was added.

1)
2)
3)
4)
5)
6)
7)

8)

9)
10)

11)
12)
13)
14)
15)

16)
17)

18)
19)

20)
21)
22)
23)
24)

25)
26)

27)
28)

29)

Cover: The model TTM-509 (tentative) was changed to "TTM-5009.

P7:The A and V¥ in (D and ®, which had been in the wrong order, were corrected.
P9: A transition that occurs when the FUNC key is pressed in a priority screen was added.
P10: The color of the I in the initial screen was changed from "orange" to "green."

P11 to 12: A description was added for a case when banks were switched over with a DI.
P13: (4) "SV start" was added.

P16: In the description of the setting mode, "the ENT key ... for a specific category" was changed to
"the MODE key... for a specific category."

P17: In the bank setting mode, the screen was renamed. The =11z I= 2! display of I_ -} was
switched to the auxiliary screen.
P19: _ =40 | waschanged to _ [Ii= it 1.

P19 to P24: Item 1, which was entirely designed for "Select the setting mode screen" was changed to
specific names such as "Select priority screen O setting."

P28: The characters for D?F, D?P, SV? were changed.

P29, 30: The parameters in the flow included an abnormal parameter. It was corrected.
P38: A display setting for the operation mode was added. The initial value was corrected.
P39: The bank setting mode and item 2 (auxiliary screen) were given a channel display.

P40: Screens that cannot be set with a priority screen were described. A screen for the polygonal
line approximation mode.

P41: The "4 to 20mA" was deleted from the input types. The aim was to give an external resistance
to 1 to 5V.

P41: Input type: 1™, 1k, VH, ... Pt100, etc. -120.00 to 120.00 was added. The other input

type numbers were moved.
P42: The PV filter setting of CH 1 and that of CH 2 were made identical.
P42: Set a decimal place: Resistance bulb input: The IZLIZ IZ} display was given an additional notation

when the input type was ' only.

P42, 43, 46, 48, 49, 51, 56, 59, and 60: A notation was added only when the input type was 1.
P42: Set a PV filter: 0.00 was corrected to 0.0.
P43: "IZLIJ} turns off the display of the deviations" was added.
P44: Precautions on resolution in analog input was added.
-

P50: "Set an OUT? function” had not included the initial value from = 3= to =&~ . It was then
added.

P51: "Set a delay timer for event output 1" had not included the initial value. It was then added.

P52: The name of _ |= }}= had been wrong. It was then corrected. Its description was corrected
too. "Heater abnormality” was added.
P52, 53: Transmission function: _ =}: "MV (operation amount) output" was added.
P54: "The target channel selections" in the SV2 function was setto | _and = _only.
Bank switchover was added to _ "=} in "Set a DI function."
The characters D?F, D?P, and SV? were changed.
P55: The ASCII mode was added to the protocol for MODBUS.

In "Set a communications parameter," the specifications in the MODBUS enclosure were
changed.

"The communications delay is inactive with MODBUS was deleted.
In "Set a speed for communications 1" was deleted.
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30)
31)
32)

33)

P55: Communications speed: "Infrared communications cannot select 4,800bps" was deleted.
P57: The auxiliary screen was changed to '= = |= H.
P61: The designation |_ = I_ "=}, which had been "First setting for logging," was corrected to

"Ninth."
P62: "Set the operation mode display" was added.

Revision B, May 20, 2004, Ishihara

34)
35)

36)
37)

38)

39)
40)

41)
42)
43)
44)

45)

46)

47)

48)
49)

50)
51)
52)
53)

54)
55)

The method of setting cascade and remote control were changed. The system was changed from
setting by input type to setting by control type.

P51: The setting range for event output sensitivity was changed from "-19999 to 99999" to "0 to
99999."

P49: The setting range of the dead band was changed from "-10000 to 10000" to "-19999 to 19999."

P44, 52, and 53: The need of the difference of 50 digits for SLL/SLH, CASL/CASH, REL/REH, and
TRL?/TRH?/TRL/TRH (for transmission only) was eliminated.

P52 and 53: The "Set the transmission output" includes MV transmission but not the setting of the
main output and auxiliary output. They were then added.

P53: The setting of 1 CH and 2 CH were added to "Set a transmission output function."

P56: The method of setting a timer function was changed. Provision was made so that setting a
time would activate the timer instead of determining an ON/OFF delay with the timer function.

P19 and P43: There had been two buzzer settings. One of them was removed.

P63: The way a blind enters and other details were added.

P50: An OUT setting was determined in the case of a potentiometer (position proportional control).
P36: Final line: " A= in the case of CH 1 polygonal approximation" was changed to " A= in the
case of CH 2 polygonal line approximation."

P47: The setting ranges for "Set the main control operation amount change limiter to rise, to fall, "
"Set the auxiliary control operation amount change limiter to rise, to fall" were changed to "0 to
110.0" to "0 to 120.0." "Limitless at 0.0" was deleted. The initial value was set to 100.0.

P48: The description of the potentiometers for "Set a main output sensitivity," "Set an auxiliary
output sensitivity," "Position the OFF point of the main output," and "Position the OFF point of the
auxiliary output" was deleted.

P49: In the case of a potentiometer, the dead band setting was changed to the differential gap
(sensitivity) of the potentiometer.

P54: In a DI, "Start AT and start the timer" was changed to "Input a level."

P54: In RUN/RDY and Auto/Manual with DI input, the non-active state was changed from "fixed"
(such as RUN) to a _ I state.

P45: The "timer connection channel” setting was added to "Set a control type." This enables the time
to be finished in CH 1 and CH 2 at the same time.

P56: |= = was deleted.

P50: " _ "=} Connect it to the timer" was added to "Set a function for event outputs 1 to 6."

P13 and 14: A change was made so that a control state when the system was turned on would be
determined by a startup setting state. It was made the same as the repetition timer.

P13: The description in 4.2.1 was changed.

P42, 43, 46, 51, 56, 59, and 60: The upper limit of the setting range of the potentiometer was
changed from 199.9 to 999.9. The aim was to prevent limitation due to input switchover or
something similar.
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Revision C, July 7, 2004, Ishihara
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P63: The method of entering and quitting the blind setting mode was changed.

P17: The method of returning from the bank setting mode to the operation mode was changed.
P57: The timer start was changed to ENT on the timer residual time monitor.

P57: The item of "Set logging start/stop" was entirely rewritten.

P57: A screen was added for setting the year, month, and day.

P32: A flow was added for the year, month, and day.

P63: A description was added for the secret function.

P13: Startup conditions were changed for 4.2.2. "Setting a timer function, (3) Event start."

P19, 20, 22, 23, 24, and 25: A change was made so that a move can be made across channel settings
with the CH key.

P31: The "Set a timer output destination" screen was deleted.

Corrigenda (mainly initial values corrected): P19 _ == 0 |, _ =l w2, _ 1= 14/P23: Bottom of
E_TiHHisiH I, _aid b L = Lo 12 _mdd 1 2/P24 _idd
|||||I L_mildd ', _ad 2 2 /P31 _HHTUP38 )

P50: A setting was added that changes the display color when an event occurs.

Revision D, August 4, 2004, by Ishihara
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P50: The part I} _ in the description of E1F was corrected to _ I} _ .

P50: A O1F description was added. It was indicated that OSF and O6F were without transmission.
P52: A function for "Display color switchover" was added to E1B as well.
P57: The method of setting the year, month, day, and time was added.

Revision E: August 26, 2004, by Ishihara

72)
73)
74)

75)

P62: "Initialize with the FUNC 1 key of _} 1} " was changed to "Initialize with the ENT key."
P62: A table was added to _ =1tz il

P63: Provision was made so that the secret screen would be accessible from any screen instead of
"The secret screen is only accessible from the operation screen."

P63: An addition was made: "Pressing the MODE key in the secret screen will switch the system to
the operation mode."




