DIGITAL PROGRAM CONTROLLER

TOHO ELECTRONICS INC.
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ONTROLLER This program controller with fuzzy logic function

TTM 300 SERIES  can program up to “patterns x steps = 64”.
i The blind function realizes unique operability.
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B Features

@ Built-in fuzzy logic function.
The fuzzy logic has been applied to stepped temperature setting operation which is apt to be unsteady, realizing
nearly ideal sloping temperature control. (See “Explanation of function™ for further information.)

@ Blind function.
It is possible to exclude various parameters from display as desired. By advantage of this function, only necessary
parameters for actual operation can be displayed and set, making operation of a program controller easier.

@® Communication function of DIN 1/16 size.
Communication distance can be extended up to 500 meters, and up fo 31 units can be connected. Thus, one host

computer can perform centralized monitoring of collection of all data, change of set values, and so on at a remote
location.

@ Diversified contact outputs.
Various types of contact outputs are available by means of independent two-point contact output. Various output
patterns such as temperature, end signal, and time signal can be set.

@ Easy to read 4-digit display.

Since the PV value display (green, 4 digits) and SV value display (red, 4 digits) are independent, the state of
operation can be checked at a glance.
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M Standard Specifications

Input Tharmocouple K,J T, R N, B Input resistance: 1M O or more, Influence of extarnal resistance: approx. 0.2 g w0
: R.T.O. P0G, JP1100 (Load resistance: 50 or less)
Indication PV {Process valug) 4 dighs, 7 sagments, LED, Green 10mm high, 15mm high (TTM-209)
: | BV (Setting value) 4 digits, 7 segments, LED, Ried, green mm high
; Functions LED: Red{RUN - OUTPUT), LED: Green{UP - DOWN)
Control Methed | PID Propartional band{P) 0.1 to 200.0%,
PID Fuzzy {Auto-tuning) Resat time (Integral) (1) | O to 3600 sec (0: OFF)
Rata fime (Deviation) (D) | 0 to 3600 sec (0: OFF)
Cycle time(T) 1 to 120 sec
OMN.OFF Controd sensiivity|C) 0 to 999.9 or O to 550
Canbrol Cutput Relay contact 250 VAL, AA{Load resistanca) 1¢ contact
55R drive voltage 012 12 VDT (Load resistance: 6000 or more)
Voltage 1125V, 010 10 VDO (Load resistance: 1KQ or more)
Curran 4 to 20 mADC (Load resistance: 8000 or less)

0.5 soc (Oulpul change period is the same.)

o =

+{0.3% + 1 digit) of setling value or £3°C (8°F), whichever is the greatar. (B thermocouple: 399°C (750°F) or more.)

RT.D

+(0.3% + 1 digit) of selting value or £0.9°C (1.8°F), whichover is the graater,

FRAM

85 to 264 VAC (Free power source), 24V £10% AC/DC [Made to order)

TTh-204 Less than 170y, TTM-305 Less than 230g, TTM-309 Less than 300g.

TTM-304 Less than 11VA (264 VAC) / Less than 7VA (24 VAC) / Loss than SW (24 VOC)
TTM-305 Lass than 12VA (284 VAC) / Lass than 8VA (24 VAC) / Lass than SW (24 VOC)
TTM-308 Loss than 12VA (284 VAC) / Less than SVA (24 VAC) / Less than SW (24 VOC)

Accessories Instruction manual, attachment for installation and wnit seal. (Fittings for installation, axceg TTM-304)
Operating Condition 0 to 55%C, 35 to 85% RH (Mo condensation)
Storage Condition —20 10 65°C. 35 1o B5%RH (Mo condensation)
Functions Maipualed variable listies (MLL MLH) | —10.0 to 110% (Redlay, SSR drive voliage output: 0.0 to 100.0%)
Switching of contral moda (CNT) | PID fuzzy—PID=—ON/OFF.  Mormal=—Reverse {In case of heaticoal, it is fixed)
PV corraction (PYS) ~1955.9 1o 999,98 or —190 to 998(°C or *F)
Blind function it is possible not 1o display any screen as desired by operation of key.
PW/ BV Start Ba able 1o changa in PV/ 5V starl and setting time of P\ BV star.
Shift of decimal point (DP) Be able change of display of under decimal position without thesmocoupla input.
Input switchabla Ba abla to change in thermocouphe and in ALT.D.. not 1o change 1o A.T.0. from T/C and it reverse.
Keay lock (LOC) 4 modes (Mo lock: all paramatears, lemperatura and tima paramedes, setting modes of pattern Mo. and parameter aach patiam. )
Watch dog function Data chacked by FRAM (Em0), A/D convarter check (Err1), and autotuning Chack (Err2). Built-in watch dog fimer
Programmed oparation Mumber of slaps » Number of pattarns = 84 max. (Can be programmed up to number of steps and patiems.}
Setting of s1ep time 0 to 99 hrs 58 mans {Slep tme can be set in incremant of 1 min.)

B Optional Function

Specifications

Event Qutput 1(EV1) | Funcfion: PV contact output (8 modes), Time signal {4 modas), End signal
Event Dutput 2(EV2) | Setting range: —199.9 to 999.9 or 1998 1o 9998 for PV contact mode

* Time/End signal mode: 0 to 99 hrs 59 mins

Sensitivity: PV comact mode O to 999,9 or 0 to 999

Rating: 250 VAC, 0.5A (Resistance boad) or 125 VAC, 1A (Resistance load) Contact 1a
RLUIN Input %1 | When input is OFF: RUN, When input is ON: STOP

1 Voltage when OFF: 32 VDO max. Current when ON: BmaA max.

Communication #2 | Conforms to RS-485: Multi-drop 2-Ine. 1: 31 addressee stallons max,

Local: Changeble

Communication parameter; Check BBC/or not, 7 bit or & bit data,
Mo parity/an uneven number/an even number, start bit1, stop bit 1/2
Communication speed: 1200/2400/4800/9600 bps
Communication address: 1 1o 99
Response delay time: 0 10 250 msec

Either #1 or %2 can be selected.




Minput and These Ranges

{Range for input of thermocouple, R.T.D., current, and voltage are adjustable in the arranges given balow.)

TOHGO

: Selting range Display range Satting range Display range
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Lo i et 0~1300 009998 -40-1372 | -40.0-5999 RG] oo — 0~1755 —
WSAEC) [Ff] om0 | — o [— Ws/IEC) [°F| m-am | — = | —
) %G| om0 | o0o-a000] -31~ 860 | -31.0~8600 N || o130 | 00-9%9 0~1335 | 00-~9999
| WIS/IEC) [*F| o-14%0 | o00-8m98| -24~1563 | -240~9008| | (ISAIEC) [FF| ae-2am — T~2435 =
T |Gl -200~ 400 | -1999-4000| -231~ 407 | -199.9~4070 B G| o~18m0 — -20~ 1620 —
WISAIEC) |*F | -3~ 750 | -1995~7500| -385~ 785 | -1988~7650| | WISAIEC) |eF| sp~mm — -4~3300 =
RTD. i Satting range Display range
nEAR S ) T D poinit o Dech point
Pt100 G| -199~500 | -188.8~5000 -188~538 | -196.8~531
. WISAIEC) |=F| -199~9s0 | -199.9-9500 -199-me8 | -190.9-9999
JP1100 ["C| -199~500 | -199.9~50000 -109~520 | -199.9~529.0
(s) Jep| -100-080 | -100.0~0500] -100~084 | -190.9~0844
M Event Output Mode
Kind of PV contact output Additional function Time signal output
0 | None 0 | None 1 | ON-delay/OFF-delay after start of stepping | Set for each step.
1 | Deviation high and low limit 1 | Holding 2 | ON-delay/OFF-delay after start of stepping | Common to all steps.
2 | Doviation high limit 2 | Awaiting sequenes 3 | ONM time after start of stepping Sel for each step.
3 | Deviation low limit 3 | Awaiting sequence 4 | OM time after start of stepping Common to all steps.
4 | Deviation high and low range 4 | Holding and awailing sequence 5 | OM in wait zome
5 | Absolute value high and low limit | | 5 | Holding and abnommal Process value(PV) | | 6 | ON time after reaching wait zome Set for each step.
6 | Absolute value high limit 6 | Awaiting sequence and abnommal Process valuelPV) | | 7 | ON time after reaching wait zome Comman o all steps.
7 | Absolute value low limit 7| Haiding and wwaifing seqence plus abrormal Proess vakse{PV]
B | Absolute value high and low range | When PV contact output function mods is 0, only
salectable 0, 1, 2, and 4,
Urusual contact output mode s 4, only selectable 0,
M Terminals
TTM-304 TThM-305 TTh-309
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F.O Connect to groeund EVi, 2 Chtput at normally open contact
RUN Mo polarity R.T.0. input Connect the terminals A, B, and b,
Communication | Connect T/R(A) and T/R(B) terminals correctly. Thermocouple, Input | Connect to polarity (+, -).
{Be necessary for transducer excepl RS-485.} Power Power connact
5@ Use as a signal lor communication, NG See relay output
Retay output| C: Common NO: Normal open NC: Hormal close NO See relay output
SSAdrive | Connect ta + and - of INPUT on S5 side directly. C See relay output
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BFUNCTION

®Fuzzy PID

e I
To reduce overshoot and undershoot and to shorten praparing time, fuzzy has been applied.
As a result and together with PID operation, contral closer to the set pattem is achigved while correcting MV (the manipulated variabia).
The effect of fuzzy operation on MV can be adjusted by “fuzzy { _ Fii¢' )" of the parameters. (Approx. =20 to £70% of MV)

Temperature Temperature
sva
V1
#Soaking controd
L H is reduced by fuzzy.
| Time | Time
% 5
®Time signal and action ®End signal and action
P —
Time signal 1 and 2 Time signal 5 i ( JOblme 3
{Sefting ol ONOFF delay afler slarting step input] (DN during The periad within wait zone an r'—_|_ |
O elay time, DFF delay lime - Wilhin mak zorm i A Endo patiem - W,
- s
: OFF
O Stan o vep rout ®Setting of pattern step
Time signal 3 and 4 Time signal 6 and 7
(Satting of OM tima) [Setting of 0N time after reaching wall 2one) The pattemn steps can be set up 1o 64 sleps expressed
1 D i : 1o 0 T in produwct of numbers of patterns and steps,
o — o pf——] For example, 64 patterns1 st
OFF 2 star of snp input FFF . Pwacting wat rone o il amm::xa ﬂ:&
\ g At g 14 pattome X4 stepe, st
(lBlind function ~ ®Auto-tuning
¥ ™y
®Example of indication of pattern when sefting parameters. The PID paramaters are classified into three groups
- £ i - depending on the st temparature range. Accordingly,
G || G [TF 7] G FHETT] G [FHE || G [[gn |1 the auto-tuning is performed three times 1o deterrine
arnl anl on| | an| on the three parameters, It is possible to set each point
Select BLIND Select BLIND Select BLIND Salect BLIND Select BLIND Individually and also to st three points con-linuously
an SaFF an ~afF an “aFF an ~afF an #ofF by one operation,
using W of & Koy, wming T ora koy, uming¥orabkoy usingWor A ley.  using W or A koy.
Tempermbure i %
LS g T
The blind function can be appled to all unlocked paramaters, w- fosmsesiea ; :::;r;ﬁ:ﬂndm 1= the upper |
Indarmadiais = Tha lowar limil of the sal range-—
f e limit = 50°C
The screens of the blind function is not indicated after the satling. el i ceied k) |

(The blinding can be released,) The function is usable to pratect 3 —

the parameters from being changed by the operator. ®Actions when applylng power
. # (after recovery from power failure)

"’ RESET START or CONTINUQUS START can be selected |
| by the key on the from panel,

®Wait action RESET START : Started up in the RESET mode and the
7 ™ operation is started by the key on the
When the process value (PV) does not reach the wait zone (or overshoots frant panel or signal inpul.
beyond the wait zone) alter elapse of the measuring fime in the process of COMTINUCUS START :
transition from certain step to the next step, the next step is not stared, ®'Daviation 5 £10G{18°F)" : The operation is started
Howavar, transilion 1o the next step occurs after the wait time elapses. al the state of the program
ration when ri
Example of operation Mgy,
Ramp siep , Saaking consrol slep @ Deviation & Z10C{1EF)" : The same as in the |
: h RESET moda. ¥,

|/- ——
SV start : Cperation is started at the specified measured |
value (SV) toward the set value (SV) of step 1
in the set time of the step.

‘ @PV start and SV start

— Gat tangnt value {5V
\_ 7 PV start : Operation is started at the ramp {up or down)

step which includes the process value (PV)

at the time of start of program cperation.

The sat value (SV) at the RUMN start = the
process value (PV).

Whan two steps ara applicable, the step of
smaller step numbar is applied. J

—




B Ordering Information

Model Imput  Quiput Options Powar

TTM-3 | |-

| Model 04 | 48x48mm '
| 05 | 96 aBmm |
| 09 | 9896mm
It 0 Thermocoupse (K, J, T, B, N, B) Selectable by key on front panel
1 | Resistance thermameter (Pt100, JP10O) Satactable by key on front panel
Output M None
R | Relay contact
P | SSR drive voltage 12 VDC
F | Vollage1to5 VDG
G Veitage O lo 10 VDC
I Current 4 to 20 mA DC
Options-& digits : ; : A | EV1 Evenl output relay
g e edotos Rl ik sl B | EV2 Event output relay
ba salected al the same lima, £ AUN signal inpul
M Communication RS-485
Power 85 to 264 VAC
24 24 VAC/DC (Special factory oplion)

Referring to the specifications, please order according to this table.

BDimensions

Dimensions

Typa A | B o |.a | & o T
TIM304 | 48 | 48 | 8 | 100 [4520°514520°| 60 | 48
TTM305 | 96 | 48 | 11 | 80 |45:0% 92:0%| 120 | 48
TIM309 | 96 | 96 | 11 | 80 [9270% o2 *R%| 120 | 96

#In case of installing multiple units, L = (dxiN-3):)
When you use compressed lead wire on installing multiple units, please be carelul sufficiently not 1o touch the other lead wire,

cimin

Minstalling Panel

In case of TTM-304 with
option, tasten lead wire as itis
‘ al connecting to center it.

' @TTM-304

Please be careful sufficiently
not 1o touch the other lead
wire,

@Specifications are subject 1o change withoul notice.
MNaode: The colos printed in this catalog may be differand from aciual color.

@TTM-305, 309
Please pul mounting nut in
square hole of case as
direction 1o an arrow mark,
then fasten it by driver.
To fasten too tighlly change
case shape, be so careful,
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Head office: 10213-23, Tana, Sagamihara Kanagawa 223-1124 Japan.
Phone: B1-42-777-3311 Fax: B1-42-777-3751
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