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Micro Controller € is a small, economical temperature con-
trolier having a built-in micro-processar, and measures only
48mm square in accordance with DIN standard.

It accepts input from thermocoupies, resistance buihs, and
voltage/current, and incorporates numerous control fun-
ctions for on- off control and PID contral.

FEATURES

1. Multiple input, easily programmable range
The micro contreller E accepts inputs from 6 different
types of thermocouples and resistance butbs. Altera-
tions of input range can readily be made at the site.
Voltage/current input type is also available.

2. Wide range of power supply
The micro controller £ operates on AC voltage ranging
from 85 to 265V.

3. Standard type with PID auto-tuning function
Auto-tuning function is provided to obtain PID param-
eters suited for process.

4. Dust/drip-proof front panel
Front panel is dust/drip-proof complying with [EC IP55.

5. Compactness
Instrument depth is only 100mm ar less, allowing instal-
lation in a limited space.

SPECIFICATIONS

1. Control functions

{1)PID control:  Proportionat band (P): 0 to 999.9%
integrai time (1}): 0 to 9999 sec
Derivative time (D): 0 to 3600 sec
(2-position action at P, |, D=0, proportional
action at |, D=0}

{2}PID auto-tuning

(3}Proportional cycle:
1 to 150 sec (contact; SSR / SSC drive out-
put}

{4}Hysteresis width:
0 to 20% {2-position action)

{o}Anti-reset windup :
010 100% variable

{8)Control cycle: 0.5 sec
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2. Input
(1}PV input signal;
Type | Input Hemarks
Thermocou- | J * Cold junction compen-
ple input K sating function built in
R * Burnout circuit built in
T ¢ Inflience of externai wir-
N {Nichrosil-Nisil) ing resistance is
i PL-ll {Platinel) approx. C.5puVIQ
Resistance | PL100 (IEC Pub 751- | Burnout circuit built in
bult input 1983) * Influence of external wir-
ing resistance is 0.015%
152 {per wire} of reading
Veltage input | 1 to 5V DC Input resistanca, 400k
il
Current input | 4 to 20mA DC Input resistance, 2508

Remarks: (1} Selection between thermoceouple input and resistance

hulb input in Type | is made by using the select pin in the

instrument.

2) For 4 to 26maA DC input in Type I, a 25042 resistor is sup-
plied for connecticn to the input terminal.

{3] For selection between 4 to 20mA and 1 to 5V DC, remove
the 250€ resistor.

{4) Instrument using B, E and S thermocouple inputs is alse
available as non-standard item.
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{2} Input range { 1 Decimal point acceptable range

Input °C °F

Range Min. range | Range Min. range

Pt100 ~150 to 400 50 -238to 752 |90
(-150.0 10 300.0) | {100.0)

J 0to 1000 200 32101832 |360
{0.0 tc 200.0)

K Gto 1200 200 32102192 (380
0.0 to 300.0)

R Gto 1600 1000 32102912 {1800

T —-200 to 400 200 -3281to 752 {360
{(=200.0 to 300.0

N 0 1o 1300 200 32102372 1360

{Nichrosil- | (0.0 to 300.0)

Nisil)

PLA 0 1o 1300 200 32102372 (360

{Platinel) | {0.0 to 300.0)

4 to 20mA DC | -1999 to 3000 (engineering value seting)

Tte BV DC | Decimal point acceptable optionary

(3) Burnout
Control output is held at upper/lower maximum value
when temperature sensor open.
For resistance bulb input, detection is allowed even if
any of the three wires is discontinued.

3.Output
Control output signal:
Output selectable from the following

Current output {4 to 20mA | Allowable load resistance 600 max,
DC Ripple approx. 1.5%FS{*), 2Hz
Contact output { SPDT Electrical expect life
contact 220V AC, 3A, resistive load
108 cycle
Mechanical expect. life
107 cycle
S5R / 55C driveri Transistor | ON  60mA max. f 24V DC
oLpLE OFF 0.3V max.

4.Setting and indication
{1} Accuracy: +0.5%FS +1 digit
+5%FS +1 digit
(R thermocouple 0 to 400°C)
(2} Setting method:
Key operation
{3} Indication method:
Numerical indication; PV/SV changeover
indication {red), 7-segment LED, 4 digits
{4) Status indication:
Control output
High/low alarm (option)

5.Alarm (option}
{1) High/low alarm:
One type of alarm can be selected from

those in Fig. 1 by using the front panel”

key.

Alarm output:  High/flow common alarm

Resistive load;
220V AC, 1A

Relay contact | SPST
output contact

Mote: * FS: Full scale

6.Power failure processing
Set values, PID parameters are retained in nonvoratile
memory and restarts automatically.

7.5elf-diagnosis function
Monitoring of program failure by watchdog timer

8.0Operating and storage condition
(1) Ambient temperature:
~10to +50°C
{2} Ambient humidity:
90%RH or tess (no condensation is re-
quired)
{3) Storage temperature:
-20 to +60°C

9. General specifications
(1) Power supply: 85 to 265V AC, Free power supply
{2} Power consumption:
Approx. 10VA/100V AC, approx. 18VA/
: 220V AC
(3} Dielectric strength:
1500V AC (power supply to relay output,
power supply to alarm output)
500V AC (other}
{4} Insulation resistance:
50MQ or more {600V DC)

10. Structure
{1} Mounting method:
Panel flush mounting or wall mounting
{2) Enclosure: Plastic housing
{3) Terminatl configuration:
Socket type
{4) External dimensions:
48 (H) x 48 (W) x 93 (D} mm
{5) Mass{weight}: Approx. 150g
{6) Finish color: Munsell 5Y 8/1 (front panel frame and
case)

11. Scope of delivery
Controller, panel mounting frame, socket when specified
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CODE SYMBGLS Fig. 1 Kinds of alarms:

12345678 910 Function
|P|Y|Z|4 ‘Y|2| - I Description High/low alarm,
Input signal without low alarm hold
T Thermocouple {°C] )
Rl | Thermocouple [°F] £ High alarm
N *| Resistance bulb, Pt100€2, 3-wire (IEC} [*C] =
S| Resistance bulb, Pt100€, 3-wire {IEC) [°F] ¢ | tow atarm,
B ,:u..u.,,,,:,,l;,,,,,, 4 to 20mA DC % without low alarm hold AL sV
P =
e & lriighfiow alarm, 7 T
i1 |Control output with low alarm hold AL SV AH
Al *I"':' ------ Contact {reverse action) L ‘
B|-—-—1-{---—1 Contact {direct action) (?;: ‘F arm‘. hold
Cfoeee R SSR / SSC driver output {reverse action) wih low alamm het
D ’: j S8R/ SSC driver output (direct action) Highflow alarm,
E T 4 to 20mA DC {reverse action} without low alarm hold
Fl ARt 4 to 20mA DC (direct action}
£ ,
Additional functions & | Highatarm
Of--- None b
=
feees With high/low common alarm T (lowalarm,
A MNotes:Symbols of resistance bulbs are as follows. 2 without ow alam hold AL
£ Pt1C0... IEC Pub 761-1983 2 | hflow alarm ” o
) {Pt100 changeover is possible with front key.) g Wi?h low slarm hold AL
Low alarm, b
with low alarm hold AL
Note: Socket is needed to order by the parts number showing under.
Mounting socket ordering — po
uncton ction
Code Type Mounting Applicatiocn & [Absoia vave] Deviation
A | ATXZPSB i Fanel flush % High alarm{ Low alarm
B |ATXINS (US socket) | mounting : | 2
- cr non alarm type s
C | TP2BS Wall mounting g Low alarm | High alarm
[a]
D | TP28X Rail mounting +
g tLowalarm,f
E |TP311SB Panel flush ‘_E with hotd | High alarm
F 1GB mounting 515:
For alarm type 5 Low alarm
il mounti & 1 Hi . :
G [TP3118 Wail mounting 2 High alarm with hoid
H TK7AL807P9 Rail mounting Low alarm | Righ @iarm
Absoiute value [ Absolute valua
E
@ | Deviation |Absolute value Y A
a
k=]
o]
S jAbsolute value] Deviation
™
Deviation | Deviation 7 i
AL SV AH

Remarks: (1) Low alarm hold is a function to turn OFF the lower limit
alarm when temperature is below the set value at ON of
instrument pawer source, and when the temperature rises
above the set value of AL and then jower again, the lower
limit alarm is turned ON.

{2} Alarm output in the shadad area 74 turns ONM.

{3} Only one alarm output is provided, either high or low.

{4} Alarm type at shipping is deviation highflow alarm with
low alarm hold in the ] area.
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Parameter function

« This instrument incorporates primary (setpoint) and sec-
ondary (system} parameters so that setting operation can
be made by using the front panel keys according to oper-
ating conditions. (By pressing the SEL key for about 5
seconds, secondary parameter is selécted. By pressing
the same key for about 5 seconds again, primary param-
eter is selected.)

e Primary {setpoint) menu

¢ When the instrument is left as it is for about 30 seconds
following key operation, the parameter display automati-
cally turns to PV display.

» Secondary (system} menu

Display ltem Description Display ltem Description
SV Main Settable within the input range P-n1 [ Control Setting control action: {code)
setpoint action Reverse or direct
- - i k on:
P Proportional | Setting range: 0.0 to 999.9% Seat‘;r;%aslZn(fﬁ;:vr:enascggtechon codel
band For onfoff control set to "0"
| Integral ime | Setting range: O to 9999 sec. Pnz | Input type Se}gg?r;g%gtgg%r RTD
reset) Integral acticn is off when set to “0" Current or voltage
D Derivative Setting range: 0 to 3600 sec. GF | Digital f —
time [rate) Derivative action is off when set to 0" P ) igital filter Se}}'zng'f t’;ﬁggié%iolesponse fime
AL{*") |Low atarm | Settable within the input range g limi —
setpoint ‘| Not indicated without the alarm output cption P-SL ELr:;)V:t 'r':;tggf g:ﬁéﬂ; :gnwgé _"ﬂg;’; Topgécr)agnge
AH(*") | High atarm | Settable within the input range g ioh limitof 18 - PR
setpoint Not indicated without the alarm output option P-sU i:lgu i :';':gs SZ:J:; ggg:{, "_ng%f ;g%uotorgnge
TC Cycle time Setting range: 1 to 150 sec. PAb | Ala T
AL My - rm type | Setting: (code)
foutput 1) Not indicated within current cutput P Choices of deviation, absolute, and combination
HYS | Hysteresis Setting range: 0.0 to 20.0% FS type alarm configurations
toutput 1) P-An | Alarm Setting range: 0 to 256 {engineering unit)
AT Auto-tuning | Sets P,1,D parameters internally (Reverse or direct} hysteresis '
? é;]to;ulgngtofft o P-dP | Decimal Select the decimal point
: otangard auto-luning point posi- | positicn for PV/SV indication
2: Below setpoint auto-tuning tion (rasolu-
{10%F5 below setpoint) tion) ey
LOC  |iockup Program data lock-up: {code} I——No decimal poiqt 0"
0: All data is selectable Cne decimal point .- 2"
1: All data is locked-up Two decimal point = "4"
2: All data except for main setpoint is locked-up Three decimal point = "8"
Note: *1 is displayed only when the controlier is provided with alarm P-48 Not to be changed.
function. PVOF | Process Setting range: —1999 to 2000
variable Indicated process variable is changed
offset Measured process variable is unchanged
SVOF | Setpoint Setting range: — 1999 to 2000
variable Indicated setpoint variable is unchanged
offset Measured setpoint variable is changed
P-F C/F Setting: (code)
selection 0:°C
1:°F
dSP1 | Primary para- | Setting of presence or absence of any parameter
meter skip disptay P, |, D, AL, AH, TC or HYS,
dSP2 | Primary para- | Setting of presence or absence of any parameter
meter skip display AT.
dSP3 | Primary para- | Not to be changed.
meter skip

o



Functions
(1) Auto-tuning

PID parameters are automatically set by controller’'s meas-
urement and operation function.

This instrument provides 2 types of auto-tuning functions;
the standard type (auto-tuning, with SV used as raeferance)
and the low SV type (auto-tuning, with the value 10% be-
low SV used as reference).

{a) Standard type

AT start " AT end (PID setup!
T AT operation¥
Setvalue (SV} % f
: i

= PV {Measured value)

2 Lo

3 oNIO% : ;

5 ON

5

S orFow QFF OFF

|
I ON-GFFaction |-\ eontrol

(b} Low PV type

AT start AT end (PID setup!)
T AT operationy

__/S\__/{/_}UA_ Lsv—1o%

I
PV (Measured value)

Set value {SV)

GOM 100%

ON

{Control cutput}

OFF OFF

ON-OFF action |10 gontrol

OFF 0 %

Remarks: {1} PID parameter which has been automatically set at the
completion of auto-tuning is saved even when the power
is turned OFF, sliminating the need for auto-tuning for
succeeding operaticns.

(2] During auto-tuning, control output turns ON and OFF,
which largely changes the value of PV depending on pro-
cess. Do not use the auto-tuning function if such a phe-
nomenen is not allowed.

Do not use the auto-tuning function for a process having

a quick response, such as pressure control, flow control,

ete.

(3

(2} Fault display
This instrument provides fault display functions.

Display Cause
0

Thermocouple sensor burnout

{when burncut direction is up scale)

Resistance bulb sensor burnout

(when burnout direction is up scale)

PV display value in excess of 30% above the max.
value in measurement range

Lo oo |2
3

(1

Thermocouple sensor burnout

{when burnout direction is down scale}
Resistance bulb sensor burnout

{when burnout direction is down scale}
Resistance bulb sensor short-circuit {between A
and B}

{4) PV display value declined 30% below the min.
value in measurement range

2
LLLL(3

Note: The above dispiay may not be obtained de-
pending on input type and input range.
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OUTLINE DIAGRAM (Unit:mm)

48 93
6 72.5
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Panel fixing frame (inserted from rear of instrument and fixed with screws)

48
P\
()
T
Panel cutout
Mounting of “r" units Mounting multiple “n® units {2<n<6) (not avallable when 11-pin TP311SB socket is used for
horizontal mounting and available when ATX1NS and 11GB socket is, used for vertical mounting.)
i
t
63 ’
e 2 +0.5
a—p
H T © Quantity | 2 1 3 | 4| 5| 6
£ :
3 Frd a 93 §141 {189 | 237285
Note: For clese mounting of instru-
+ +0.5 ments with 200V system power
i 4579 source, it is recommended to
! install a cocling fan for dissipat-
ing heat. /
i\. —
uwy
So
T
o




CONNECTION DIAGRAM (without alarm)

— Socket type —
(8-pin)

< Measured value input>

< Control output>

SSR/SSC drive output

@ &
Current cutput

Relay contact outlput

Resistor B
& B
25002 J:_L‘@
L 85 Ta g
4 1o 20mA DC 1Tto 8V DC Resistance
bulb

View from instrument rear panel)

Usable socket (Unit: mm)

Thermocoupfe

Remark: SSR/SSC drive out-
put and 4 to 20mA DC
output are not electrical-
ly isolated from the inter-
nal circuit. Use a non-
grounded fype sensor,

Power suppiy
85 to 265V AC

L (33)
ATXINS type TP28S type 30 Terminal screw, M3.5x 8
(US socket) {for front panel screw 6.9 I, Mounting hole (A or B}
terminal wiring) L
J | 6
TTE&S 2 4 3| wie 2-64.8 or M4
O H) %, il - (.{(
—iof ovfool | = g1 A
Mooy J 00‘00 | o 30_(33)‘—
i
] 781 92— | KB "y
B N 2 KopasSrva
45 5 A
34 %] &
43.5 20
TP28X type (33)
{for rail mounting screw 30

terminal wiring)

Terminai screw, M3.5x 8

ATX2PSB type

(for rear panel screw
terminal wiring)

3bmm wide,
1EC rail

Terminal screw, M3.5x 11 7

40

45 (1 7.5
34 5]
435 4 80 20
' 104
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CONNECTION DIAGRAM (with aarm)

— Socket type —
{11-pin)

< Measured value input >

< Control output >

Relay contact output

< Control output >
SSR/SSC drive output

I

] Alarm output
410 20mA DC outpud

@ &}
Power supply

85 10 265V AC
50/60Hz

Resistor
8
[Ty o
250(1

A

Leg O

410 20mA EJC TtabV DC Resistance Thermocoupie

bulb

(View from instrument rear panel)

Usable socket {Unit: mm)

11GB socket

Max. 16

$29

TK7ALBO7P9

Remark: SSRISSC drive out-
put and 4 to 20mA DC
output are not elactrically
isotated from the intaernal
circuit. Be sure 1o use non-
grounded type sensor.

{for rail mounting screw terminal wiring}

T ®Oe®

52

@
O
(8]

3 )63

&
PO

43

TP3115B

(for rear panel screw terminal wiring) 2

Terminal screw,
M3.bx 11

40

53

31

35mm wide [EC rail

Panel mounting size
is the same as that
for TP3115.

ey

$27

i
1]

Tarminal screw, M3.5x 11

{Rear panel)
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