Instruction Models UP30 and UP40 (Style B)
Manual Program Controllers \
Reference Manual

INTRODUCTION

This manual describes instructions for Model UP30 or UP40 Program Controller functions as a supplement of Operation
Manuals to fully utilize the controller capability. i
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1. SETTING ITEMS

1.1 Common Parameters (PC = 0)
"These parameters are used commonly to controller operations in programmed control mode.

® {WZ] Wait Zone
When a PV enters into this wait zone (WZ) set as this parameter, at the end of one segment of an operating program,
advancing to the next segment is allowed. (Setting range: EU (0.0%)S to EU (10.0%)S)

¢ [WT] Wait Time

In operations for which a wait zone is set, if the PV does not reach the wait zone readily, it may sometimes not be
preferable not to have the program advance to the next segment.

Therefore, even if the PV does not reach the wait zone, the next segment program is forced to be executed after the wait
time (WT) set as this item elapses. (Setting range: 0 to 100 min.)

¢ [MR] Manual Reset Value
In P or PD action control, a deviation cannot be always made zero. This deviation is called “offset”. The offset can be
eliminated by varying the manual reset value. (Setting range: —5.0 to 105.0%)

® [CT] Cycle Time
(Set only for relay output or voltage pulse output

ON ON
types.) ) — N
A period of ON and OFF transfers for relay outputs ON time ON time
or voltage pulse outputs is called “cycle time”. — ‘
Ratio (%) of ON- time to a cycle time (CT) is pro- I OFF | OFF 1
portional to the control output value (see the figure on ! ‘: :
the right side). Setting the cycle time shorter results in T Cyc('g.r‘)ime I cyc(lg_lg;me -

closer control. However, too short a cycle time leads to
earlier end of relay contact lives. Thus, the cycle time is
generally determined at about 10 to 30 seconds.

(Setting range: 1 to 100 seconds).

® [TC] Tuning Code .
If auto tuning is to be intended for PID control parameters, what PID parameters are computed should be designated.
The tuning codes include the following three representing each meaning as shown.
0: No auto tuning.
1: For processes likely to be hunting.
2: For general processes.

® [STC] Start Code
This code sets the program start point either to the zero point of the range or to the PV value at the start.
Refer to Note in Operation Manual Section 9.2 Program Pattern and subsection 10.2.1 Parameter Lists, Note 1.

® [LC] Key Lock Code
Refer to Operation Manual subsection 10.2.1 Parameter Lists, Note 2.

iM 4P2F3-20E
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1.2 Control Parameters (PC =1 to 8)

These parameters are the ones used for control in which PID parameters and output limiters are combined to sets.

Eight sets of PID No.1 to PID No.8 are provided.

Seven sets of them, PID No.1 to PID No.7, are used for each zone composed in zone table parameters (PC = 9)
respectively. PID No.8 set consists of the subcontrol parameters superseding the main control parameters (No.1 to N0.7)
when deviation exceeds the value set by reference DV (RDV), a zone table parameter.

¢  [P] Proportional Band

Proportional action (P action) refers to a control method to send out the control output proportional to deviation. In
this case, the measured value (or deviation) changing width required to changé the control output from 0 to 100% repre-
sented in (%) is called “proportional band”.

o . Direct action
When the measured value agrees with the setpoint, 100%

the output is 50% generalily.. -
- . - . - 3
The proportional action can eliminate the ripples con- £250%
tained in the output, which is a shortcoming of the ON/ o
i Reverse action
OFF action. 0% :
_ (Setting range: 0.1 to 999.9%) 4 >
A Measured value
Setpoint or deviation

-

Proportional band [P]

®  [I] Integral Time
In P action, deviation may sometimes occur without agreement of measured value not always with the setpoint. A
control method to give changes to the output as long as deviation exists to make the deviation automatically zero, is called
“integral action” (I action). '
In doing this, a value to determine the rate- of—change of the output corresponding to the deviation value is called
“integral time”. The shorter the integral time, the stronger the the integral action (larger rate-of-change of the output).
The I action is usually used as the PI action combined with P action, in which the time from the step input application to
the instant when the output by P action only equals the output by I action only is the integral time [I].
(Setting range: 0 or 1 to 6000 seconds (0 means OFF))

Deviation e
t
Pl action output
/ Output by 1 action only = 120 X e X :
\ Output by P action only = 120 X e
t

Integral time {1]
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o  [D] Derivative Time

_If the time constant or dead time of a controlled system is relatively large, the response may be delayed or an overshoot
may be generated to make the control system unstable if PI action only is used. In such a case, the derivative action (D
action) should be employed, which gives the output proportional to the rate-of-change of the input (deviation) to make the

response of the control system faster or to work the system stably.
The D action must be used as PD or PID action together with P or PI action.

In PD action, the time from the application of a ramp input (input with constant rate-of-change) to the instant when the
output by P action only equals the output by D action only is called “derivative time” [D].

100

P x K xt

Output by the P action only =

Output by the D action only = % x K xD

Deviation

—

The longer the derivative time, the strohger the de- ] ‘
Ramp input = r(t} = Kxt (K: Input rate-of-change)

rivative action.
. . i tput
(Setting range: 0 or 1 to 6000 seconds (0 means OFF)) output / PD action outpu

/ Output by P action only
N
)

AN

Output by D action oﬁl\

t

Derivative time {D]

e [OH] High Output Limit Value
This parameter sets the high output limit value if the excess control output from the controller gives an adverse effect on
the objective process. (Setting range: —5.0% = OL < OH = 105.0%)

e [OL}] Low Output Limit Value

This parameter sets the low output limit value if too small an control output from the controller is not preferable.
(Setting range: —5.0% = OL < OH = 105.0%)

1.3 Zone Table Parameters (PC = 9)

These are the parameters for designating reference points to change over PID sets in response to PV changes.

o  [RP] Reference Points .

This sets a PV at which a PID set is changed over.

PID No.1 set is used in the range PV < No.1 RP and is changed over to PID No.2 set when PV = No.1 RP. PID No.2
set is used in the range No.1 RP < PV < No.2 RP and is changed over to PID No.3 set at PV = No.2 RP, and so on. PID
No.7 set is used in the range No.6 RP < PV.

There are hysteresis widths (EU(0.5%)S: Fixed) at
PID set change-over points as shown on the right side.

(Setting range: EU(0%) to EU(100%))

Zone 2

PV
100% PV
Zone 7 PID No.7
No.6 RP g :
No.5 RP Zone 6 PID No.6 No. 1 RP
Zone 5 PID No.5 EU (0.5%)S
No.4 RP I A — o ] ’
Zone 4 PID No.4
No.3 RP
Zone 3 PID No.3 Zone 1
No.2 RP
Zone 2 PID No.2
No.1 RP
. Zone 1 PID No.1 g > —
0% ) PID No. 1 PIDNo.2 PIDNo.1 PID No.2
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® [RDV] Reference DV

This is the deviation when main control parameters
(PID No.1 to PID NO.7) are changed over to the subcon-
trol parameters.

When |Deviation| > RDV, the subcontrol para-
meters are used.

For RDV = 0 {OFF), change-over to the subcontrol
parameters is not carried out.

Change-over from the main control parameters to the

subcontrol parameters is performed as shown on the right
side. ’

(Setting range: EU(0%)S to EU(100%)S (0 means OFF))

1.4 Ranging Parameters (PC = 10)

These parameters are used for setting when the linear scaling of measuring range and input is performed.

Cautions for Setting Ranging Parameters

PV
—————————— 7 ————————————————1- Hysteresis
(EU(0.5%)S)
RDV /
Set Point
RDV \
Hysteresis
Y 4 S I b — N —— L L. (EU(0.5%)S)
| . . .
Subparam-| Main  |Subparam-| Main | Subparam-|  Main
eters |parameters] eters Famme'erﬁ eters | parameters
- |
T t I

If the controller is shipped with the specified measuring range set in advance, the set ranging parameters are locked (see

File Lock Code).

When setting of the measuring range code, linear range high limit, linear range low limit or temperature display unit
code is changed, all the items of wait zone (in common parameters (PC=0)), zone table parameters (PC = 9) and setup
parameters (PC = 20) are initialized (to values set on factory shipment).

® [U0] Measuring Range Code

Relation of input types to model number codes,
measuring range codes, and values on factory shipment is
shown on the right side.

e [U1] Linear Range Decimal Point

This parameter determines the decimal point position
of numeric values when scaling of linear inputs is im-
plemented. The decimal point positions that can be speci-
fied corresponds to parameter codes as shown right side.

0: —1999 to 9999

1: —199.9 to 999.9

2: —19.99 to 99.99

3: —1.999 to 9.999

Input Type Model Measuring Val::el Set
Code Range Code Shipment
Thermocouple 100 to 180
000 to 011
DC Voltage UP30-100 /7 46 040 for 131*
UP40-100 R
using DCV
DC Current 050
UP30-200 .
RTDs UP40-2000 200 to 215 201 -

* When the range is specified using /FOOD, those values
are set on shipment. These takes the values specified.

o [U2] Linéar Range High Limit Value, {U3] Linear Range Low Limit Value

These set the high and low limit of numeric values when linear input scaling is carried out.

(Setting range: —1999 = U3 < U2 = 9999)

¢  [U5] Temperature Display Unit Code
The following is selected for designation.
0: °C
1: °F
2: None (can be set only for linear scaling)

IM 4P2F3-20E



1.5 Setup Parameters (PC = 20)
o [EO0] PV Input Compensation

This displays the “PV input value + Corrected value” As an example, assume that
as the PV input value and has the controller take a con- + Furnace temperature (T1): 1000°C
trol action by setting the corrected value for difference « Measured temperature at the sensor position (T2):
between the internal temperature of a furnace and the 993°C
temperature at the sensor position if this difference is * Range (full scale): —200 to 1200°C.
observed in the furnace to be controlled. then EQ = 7°C.

(Setting range: EU (—=5%)S to EU (5%)S)

o {E2] Output Velocity (rate-of-change) Limit

This is used for the case where rapid output change must be suppressed in consideration of preventing impact to a
process or final control element.

It limits the rate-of-change of the output by setting the maximum permissible rate-of-change.

For example, if the time required for 0 to 100% change of the output is to be set to 20 seconds or more, set the limit to
100%1/20 sec. = 5%/second. (Setting range: 0 or 1 to 100%/s (0 means OFF))

Since, if the output velocity limit is applied, it may affect derivative actions, use it after checking controllability of the
system.

e [E3] High Limit of Setting, [E4] Low Limit of Setting
These specify the range of TSP setting to a program pattern by key-in operation. The low limit setting value is the start
point of a program pattern.

(Setting range: EU (0%) = E4 < E3 = EU (100%)) ( )
o ( —60°C = EU (10%) ) 1060°C = EU {90%)
If the following is assumed as an example, :

« E3- —60°C Low limit of High limit of
E4' 1060°C setting setting

« Range (full scale): —200 to 1200°C, — e

The relation shown on the right side applies. -200°C  0%C 1200°C

| Full scale |
|——————— -200 to 1200°C ——M8M——————1

e [E7] PV Input Filter
This is used for the case where the indicated value varies due to large input noises contained in measured inputs.
This filter is of low pass filter type based on first order lag. Its time constant can freely be set in the following range.
The larger the time constant, the greater the noise rejection capability. (Setting range: 0 or 1 to 120 (0 means OFF))

o [F0] Preset Output
~ This allows setting of the fixed output value at the time of PV input burn out action (in automatic operation) and
operation stopping in advance. (Setting range: —5.0 to 105.0%)

o [F1] Event Gap
This designates the hysteresis width for event detect-
. ing action to prevent PV event signal chattering. _
(Setting range: EU (0.0%)S to EU (5.0%)S) Event

etpoint
(The figure on the right side shows an example of PV
high limit. Therefore, the event gap is provided under the N S
setpoint. This relation is reversed for low limit alarm.)

Event gap

OFF ON OFF" ON

Event output
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¢  [Y1] Transmission Output Selection (only for designating optional code /RET)
This designates the transmission output value. with any one of PV, setpoint (SP), or output value {OUT).

0: Measured value (PV) *1: The output is given in the form of 4 to 20 mA DC corresponding to
1: Setpoint (SP) *1 span 0 to 100%.

2: Output value (OUT) *2: The output is given in the form of 4 to 20 mA DC corresponding to
3: Measured value (PV) } 9 the span of the low limit of setting (E4) to the high limit of setting
4: Setpoint (SP) (E3) (mainly used as the transmission output to a recorder).

®  [Y2] Direct/Reverse Action

A control action in which the control output decreases when the deviation (= PV—SP) is positive is called the reverse
action, while the action in which the control output increases when the deviation is positive is called the direct action.

0: Reverse action

1: Direct action

®  [Y3]Restart Mode

This designates the operation mode when the system recovers from the power failure. The default setting is “succession
of the status before power interruption”.

0: Succession of the status before power interruption

1: Manual Operation

2: Reset

In addition, for temporary power failure of about 5 seconds or less, the restart mode is always “succeeding the status
before power failure”.

®  [CO] Baud Rate, [C1] Parity
®  [C2] Stop Bit + Transmision Bit Length, [C3] Communication Address
These are set when communication is to be implemented with a personal computer or the like.
For these parameters, refer to the separate Instruction Manual for RS-422 Interface for UT30, UT40, UP30 or UP40
Communications.

}(Only for designation of optional /RS-422)

IM 4P2F3-20E



1.6 File Lock Code (PC = Password)

A function to enable each setpoint to be displayed but disable the setpoints to be updated by key operation is referred to
First begin with setting the pass word by a dip switch (the pass word is 100 if it is not set).

“file lock™.

CAUTION

For setting the file lock, the work to draw out the internal assembly. After turning off power draw out the

internal assembly.

Display Example and Switch

Operation

Draw out the internal assembly.
The stopper is located at the bottom of the bezel. Hold the whole bezel with a hand
pressing the stopper and pull forward.

Turn the internal assembly upside down.
Find a DIP switch mounted.

Use subswitches 1 to 6 of the DIP

Set each subswitch to either ON or OFF position.

Use the subswitches 1 to 6 of the DIP switch.

Relationship between each subswitch no. and set values are as shown below.
Note:Do not operate subswitches 7 and 8.

switch.
—— e
Switch No. 5 6
¥
1723456 7 8z ON 0 0
° OFF 8 16 32

Set the pass word.

123456 7 By
[}

¥ =100+set value)

The figure to the left is an example in which the pass word is set to 113. (Pass word

Since numeric values settable with the DIP switch are 0 to 63, the pass word can be set
in the range 100 to 163 (both inclusive).

Restore the internal assembly and turn ON power.

The following parameters are locked by keying in the

. corresponding codes.

FL Code Parameters to be Locked
0 None
1 Ranging parameters (PC = 10)
5 Ranging parameters (PC = 10)
Setup parameters (PC = 20)

1M 4P2F3-20E

CAUTION

If FL = 0 is set when reset, IC = 0 is displayed.

In this case, be sure to return the screen to the
initial display by% key.

Do not use IC codes because they are the in-

struction codes used for factory adjustment.

N



2. PROGRAM PATTERN SETTING

The numbers of program patters and program seg- Number of Number of
ments which Models UP30 and UP40 can store and hold Program Patterns Program Segments
at a time are as follows: UP30 19 200

UP40 99 400

The fact which must be noticed is that the total number of set segments must be the number of program segments or less
(in addition, the maximum number of segments that can be set to one program pattern is limited to 99).

For instance, in the UP30, if 99 segments are assigned to one program pattern, 101 segments must be allocated to
remaining 18 patterns for setting.

®  Traverse Function

The structure of the program file is as shown in Figure 2.1.

Moving each setting item between segments can be done using (E') and %) keys. Moving setting items sequential-
ly in segments can be done using =y and 2 keys. :

—_—

——— IPauem 19 (for UP30)

—
o —

| Pattern 2
Pattern 1 Number of Segments/Pattern (Variable in the Range 0 to 99)
Segment 1 Segment 2 Segment 3 Segment n

=)

S

-
i | i
TSP ; TSP - -

TIME

HE

i

ot
=

1 1
! : ! l ! o !
r—szs{»] : {E‘{# | : EV # | ,*
¢ | ¥ 1 ]
| e | I e | ;
i | ; | I | i
g v | o R e
{ I' | i
| |
RN | Ry | W g | e | | v
i i i | i [ Ly
i L | [N
t
i |
{
l |
1
d

!_;L|
|
.
ey
45—
T
g
| ad
Py
‘ |
II
oy N
le]
1
]
1
H .
]

L 7
| ! i ! { . .
]
L L 1 N . 4
Lz WhenEV# =0Qisset _1

—— Select by & key (Reverse direction by ? + & keys).

——— - Select by C% key (Reverse direction by ?s + % keys).

Figure 2.1 Program File Structure

IM 4P2F3-20E



10

2.1 Erasion of Program Pattern

®  Erasion
A program pattern can be erased if it becomes un-

necessary.

Erasing Procedure

(1) Place the system in the reset status.

(2)Call the setting display for program pattern No. and
operation start segment No. by % key.

(3)Set as shown below.

PTN*kSEG No.
No. =00*997?

Enter this by & key.
(4) Designate a program pattern No. to be erased using
the data setting key and ? key.

ERASE PTN
No. = 37
' }

Example: Pattern 3

Then press % key to execute erasion.
(After execution, the screen returns to Operation Dis-
play (Initial Display.)

1M 4P2F3-20E

2.2 Copying of Program Pattern
A program pattern can be copied over another pro-

gram pattern.

Copying Procedure

(1) Place the system in the reset status.

(2)Call the setting display for program pattern No. and
operation start segment No. by q—;—j key.

(3) Set as shown below.

PTNXSEG No.
No. =00 112

Enter this by (E":T key.
(4) Designate the source program pattern No. to be
copied using the data setting keys and ? key.

SOURCE PTN
No. = 272
:

Example: Pattern 2

Then press E"DT key.
(5) Designate the destination program pattern No. over
which the above pattern is to be copied.

NEW PTN
No. = 47

Then press & key to execute copying.
(After execution, the screen returns to Operation Dis-
play (Initial Display.)

S
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2.3 Erasion of Program Segment
A specific segment within a program pattern can be
erased.
Relations of segments before erasion to those after era-
sion will be described next.
The junction code 9 (JC = 9) is used for erasing a
program segment.
(D Example of Program Pattern (Before Erasing a
Program Segment)

1

2.4 Insertion of Program Segment
A segment within a program pattern can be inserted
for addition.
Relations of segments before insertion to those after in-
sertion will be described next.
The junction code 8 (JC = 8) is used for inserting a
program segment.
(» Example of Program Pattern (Before Inserting
Program Segment)

Segment No. 1 2 3 4 5 Segment No. 1 2 3 4
TSP °Cl 400 | 600 | 600 | 400 0 TSP °Cl 400 600 400 0
Segment time min. | 20 30 20 10 | 20 Segment time min. 20 30 10 20
‘Event Event
/A\ | ]
Junction code 0 1 0 0 0 Junction code 0 1 0 0
800°C 800°C
600°C 600°C
400°C 400°C
200°C 200°C
0°C 0°C
Segment 1 2 3 4 5 Segment 1 2 3 4

Erasing Procedure

(1) Place the system in the reset status.

(2)Calt the junction code for a segment to be erased (in
this example, No.3 segment).

(3)Set the JC = 9 by pressing T key and then press

&5 key.

(4) Confirm that the segment has been erased.

(@ Example of Program Pattern (After Erasing Program
Segment)

[No.3 segment has been erased in the program pattern

@]

Segment No. 1 2 34 45
TSP ~°C| 400 | 600 | 400 0
Segment time .  min. 20 30 10 20
E——
/ﬁ_\N L
—
Junction code 0 1 0 0
800°C
600°C
400°C
200°C
0°C 1
Segment 1 2 3 4

After a segment is erased, the subsequent segment
nos. are carried up.

Insertion Procedure

(1) Place the system in the reset status.

(2)Call the junction code for a segment to be erased (in
this example, No.3 segment).

(3)Set the JC = 8 by pressing C O key and then press
2 key. :

(4) Confirm that the segment has been inserted.

(2 Example of Program Pattern (After Inserting Program
Segment)
[No.3 segment data in the program pattern @ -is
pushed out to No.4 segment and the old No. data re-

mains in the new No.3 segment.]

Segment: No. 1 2 3 354 | 455
TSP °C{ 400 | 600 | 600 | 400 0
Segment time min. | 20 30 20 10 20
Event | //]
— 1
Junction code . 0 1 0 0 0
800°C
600°C
400°C
200°C
o°c 4 5
Segment 1 2 3
9 T
3 4

After a segment is inserted, the subsequent segments

nos. are carried down.

IM 4P2F3-20E
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3. PROGRAM OPERATION STARTUP

3.1 Starting Point When Program Operation is to be Implemented

The starting point for program operation should be designated by the start code (STC) in the common parameters (PC

= 0).

it

The start code includes two kinds which are to be selected according to the set values (see the table below).

Table 3.1 Start Code

STC Code

Contents

0 Designates the zero point in PV input range (if the low setpoint limit (E4) is set, use this value) to the program

starting point.

1 Designates the PV input value at the start to the program starting point.

3.1.1 Selection of Start Code: 0 (STC = 0, Zero start)

When the program operation starts, the target set-
point changes from TSP0O to TSP1 with a gradient of
(TSP1-TSPO)/TIME1, (EU/min). Time event goes to
ON status when the time for EVA elapses after starting
operation and then goes to OFF status after the time for

EVB elapses.
*1 TSPO

Target setpoint for the segment to réach precedent
to the program operation start, when the program

starts at the second or succeeding segment

For starting at No.1 segment, this value is EU

(0%) or the low limit of setting (E4).
*2 TSP1

Target setpoint to be reached of the program op-

eration start segment

3.1.2 Selection of Start Code: 1 (STC = 1, PV stért)
(1) When the segment has an ascending gradient from
operation start:
(@ For TSP0 = Measured value (PV) = TSPI;
When the program operation starts, the . target set-
point (SP) changes from the measured value (PV) to
TSP1 with a gradient of (TSP1-TSP0)/TIME1, (EU/
min).
In this case, the segment time is regarded to have been
passed by T, (min) and thus the remaining time is
(TIME1-T,).
The time event is generated at the same point on the
program pattern regardless of zero start or PV start.
As in this example, the time event may become ON at
the start point.
*3 T,:
Time interval during which the target setpoint (SP)
reaches the measured value (PV) starting at TSPO
when the SP changes with a gradient of (TSP1-
TSP0)/TIME1 (EU/min).

1M 4P2F3-20E

TSP 1*? TSP 2

Measured value (PV) . o

TSP 0*!

=—"—TIME 1. TIME 2
| on
OFF OFF

Time event
EVA

EVB i
Figure 3.1

TSP 1 TSP 2

Measured value (PV)

TTSP 0 T, /— Starting point
~—— TIME 1 TIME 2
| ON
) OFF OFF
Time event |
EVA
EVB
Figure 3.2
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|

@ For Measured value (PV) >TSP1 ;
When the program operation starts, the program
starts at the segment subsequent to the operation start
segment.
For time event, the same status as that in (1) applies.

(® For Measured value (PV) <TSPO0;
The program starts at TSPO when the program opera-
tion starts. that is, it is the same as zero start (STC =
0).
For time event, the same status as that in (1) applies.

13

Measured - - — -
value (PV)

TSP 1 TSP 2

\—Starting point

(2) When the operation start segment has a descending gradiént:

(@ For TSPO Z Measured value (PV) ZTSP1 ;
The program starts at the time when' the measured
value (PV) = target setpoint (SP) in the operation
start segment.

(@ For Measured value (PV) >TSPO ;
The program starts at the beginning of the operation
start segment.

@ For Measured value <TSP1 ;
The program starts at the the segment subsequent to
the operation start segment.

TSP O
TIME 1 TIME 2 ——
ON
OFF ' OFF
EVA
EVB 1
Figure 3.3
TSP 0
Measured _\ - - R
value (PV)
TSP 1
Figure 3.4

IM 4P2F3-20E
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4. WAIT ACTION

Each segment in a program pattern is connected to the next with a junction (JC) code located at the end of each
segment. When JC = 0 is specified, the program moves to the next segment immediately after the current segment is

completed.

On the contrary, if JC = 1 is specified, the program moves to the next segment after the difference between the setpoint
and the measured input value reaches within a certain value (wait zone: WZ) at the end of the current segment.

This is a function mainly employed when the program moves from the temperature rising segment (called “ramp seg-
ment”) to the constant temperature segment (called “soak segment”) for ensuring the period when temperature is constant in

a soak segment.

However, too long a wait time may give an adverse effect. Thus, it is designed that the program moves to the next
segment after a certain time elapses (constant, Wait Time WT) even if the difference between the setpoint and measured

input value does not reach the wait zone.

Wait Zone (EZ) and Wait Time (WT) are each one of the common parameters (PC = 0).
Although the Wait Time exists, the time event setting time operates as if there were no waiting time.

In the segment where the segment time is set to 0 minute, the wait function does not operate.

(Example 1)

PV reaches the wait zone and proceeds to the next
segment t minutes after beginning the wait action (within
the wait time).

(Example 2) .
The program proceeds to the next segment because

the measured value (PV) does not reach the wait zone
even if 30 minutes elapses since beginning the wait action.

IM 4P2F3-20€

Initially expected
target setpoint (SP)

Wait zone (WZ): 10°C (Ex.)

(SP) change

30 minutes 40 minutes 20 minutes
400°C
t minutes
Measured value
(PV) /]
Actual target setpoint /~=
40 minutes
30 minutes 40 minutes , 20 minutes
400°C {

Initially expected
target setpoint (SP)

Measured value (PV)

Actual target setpoint
(SP) change

, Wait zone (WZ): 10°C (Ex.)

.

40 minutes

i,
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S. REMOTE CONTROL SIGNAL AND STATUS SIGNAL

5.1 Remote Control Signal (Volt-free Contact) ¢ Remote Control Signal Connection Examples

This signal is used for changing the status of the UP30 UP 30 Push-button switch

or UP40 and controlling the UP40 operation program ex- y'd
ternally. The remote control contact signal should be RUN @—O [ Mm—
obtained by closing the contact for two seconds or more
using the volt free contact. ) RESET O—0
; ®  RUN (Operation) . HOLD @ o) [e]
Used when RESET is transferred to RUN or HOLD )
is transferred to RUN. (Both in UP30 and UP40) COM. @
® RESET UP 40
Used when RUN or HOLD is transferred to RE- - /P ush-button switch
SET. (Both in UP30 and UP40) RUN —
e HOLD
Used when RUN is transferred to HOLD. (Both in ) RESET e o O ?
UP30 and UP40) HOLD @ S O |
b e ADV (Advance)
T Used for advancing the program under execution by ADV @ : [
one segment. (In UP40 only) PTN 0 _
SET
®  PTN SET (Pattern set) PTN -
Used for reading the pattern No. set by designating A @ ©

the pattern No. PEN o——¢

Reads it only in reset status. (In UP40 only)

PTN o4
® PTNA, PTNB, PTN C, PTN D (Pattern No. C
designation) PTN @ o} [e2
Sets pattern numbers 1 to 15 in binary codes of 1, 2, b
4, and 8 (A, B, C, and D). (In UP40 only) v com. (15

Note: the load for each contact is 24V DC, 50 mA or less.

5.2 Status Signal (Transistor Open Collector ®  Status Signal Connection Examples
g Outpqt, 24 V DC, 50 mA or less) . A

sed for informing the UP30 or UP40 status to the A status signal lights the LEDs.
B outside.
LED
®  RUN-HOLD (Operation-Hold) pvd
T The output is ON during operation or holding. The RUN
output is OFF during RESET. This can also be used HOLD
“}’* as a pattérn end signal. (In UP30 only)

®  RUN (Operation) COM. @—————I

The output is ON during operation (including hold-

:‘t ing). The output is OFF during RESET. This can UP 40

also be used as a pattern end signal. (In UP40 only) LED

e HOLD
The output is ON during holding. (In UP40 only)

®  ANS (Answer)

The output is ON for one second when a remote HOLD . l/\/' AAA |
control signal is received. (In UP40 only)

ANS

®

COM. 4

IM 4P2F3-20E
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5.3 Example of Operation by Remote Control Signal
' This section describes that UP30 or UP40 controller changes its status or that UP40 controller varies its operation

program by remote control signals.

5.3.1 UP30 Controller

Change from RESET to RUN Change from HOLD to RUN
on / oN / .
[ OFF
‘—2 RUN h I
. 2 seconds Change from 2 seconds
_f or more . ON- t D Of more
g — RUN to HOL . A ‘
=
o OFF
o | HOLD |
9 2 seconds Ch
g 2 Secone ON ange from
o B RUN to RESET
. RESET
g seconds
E ON r more '
-2 RUN
4 [ HOLD OFF 0.2 to 1 second 0.2 to 1 second
fo
A
0.2 to 1 second Hold 0.2 to 1 second
{— - - ~ —

t, ty ts ty

t;:  The contact is closed for two seconds or more to change the status from RESET to RUN by a RUN signal.
The UP30 status is changed to operation state and the status signal (RUN-HOLD) is changed to ON.

t;x The HOLD signal is changed to ON to obtain HOLD status from the operating status (closing the contact for two
seconds or more). The UP30 status is changed to HOLD and the status signal (RUN-HOLD) continues to be ON.

t3: The HOLD status is changed to the operating status by RUN signal (closing the contact for two seconds or more).
The status signal (RUN-HOLD) continues to be ON.

ts:  The operating status is changed to the RESET status by the RESET signal (closing the contact for two seconds or

more). o .
‘The UP30 has been changed to RESET status, so that the status signal (RUN-HOLD) is changed to OFF.

1M 4P2F3-20E
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5.3.2 UP40 Controller

(1) Status Change

Change from HOLD to RUN

ON
OFF
RUN 2 seconds
Ior more
ON_\ : )
= Change from RUN to HOLD
& OFF
‘3| HOLD :
= 2 secgpeds : Resets.
‘2 Oor m: . . ON / B
8
g RESET OFF —
E Advance execution | 2 seconds
> or more
ON ]
OFF
ADV %rs%:&%ds
ON (RUN) = > '
RUN - [ OFF (RESED)
_ ON (HOLD)
g
.20
2| HoLD OFF . . - .
g 0.2 to 1 second l 0.2 to 1 second 0.2 to 1 second 0.2 to 1 second
__ON L L —
OFF
> ANS
one second one second one second one second
) {
T, T, T; T,
T: The contact is closed for two seconds or more to obtain HOLD status by HOLD signal during the UP40 operation.
The UP40 is changed to HOLD status and the status signal (HOLD) and answer signal (ANS) are changed to ON. The
ANS signal continues ON status for one second and then goes to OFF. (RUN signal continues ON status. )
Ty: The HOLD status is changed to operating status (RUN) by RUN signal. :
The UP40, once changed to the operating status, turns the status signal ANS ON and again turn it OFF after one
second.
HOLD signal is changed to OFF.
RUN signal continues to be ON.
T5: ADV (advance) signal advances the program progress by one segment (closing the contact for two seconds or more).
The status signal ANS is turned OFF following execution of ADVance and turned OFF after one second.
T4 The operating status is changed to RESET status by RESET signal (closing the contact for two seconds or more).

The status signal ANS is turned OFF following execution of the change to RESET status and turned OFF after one
second.
The status signal (RUN) is turned OFF because of RESET status.

IM 4P2F3-20E
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L(Z) Program Pattern Setting I

t:

1

IM 4P2F3-20E

ON R
( PTN OFF
A
20
ON
PTN  OFF :
B > Setting pattern No.7
2
= ON
£
.20
- PIN  opfp
gl ¢
|7
o
g
PTN
& D OFF )
23 ;
ON Having pattern No.7 read ‘
PTN OFF )
SET % l_s<;.l(]:‘g>lr_1eds Allow operation.
o ON
OFF
RUN 2 seconds
or more ,
ON
- OFF
&] RUN
2 0.2 to 1 second l 0.2 to 1 second
) T 1
3 ON
= [ ] [ ]
AN OFF
ANS
one second one second

ES 2N
~

]

t3

The pattern set (PTN SET) signal is turned ON to read Pattern No.7. _
As a result of reading pattern No.7, the UP40 outputs the status signal ANS (answer)(output is ON for one second).
RUN signal is turned ON to execute the program operation (closing the contact for two seconds or more).
The UP40 becomes the operating status and outputs the status signal ANS (output is ON for one second).

Pattern No. is set by pattern setting signals PTN A, PTN B, PIN C, and PTN D (the example shows to set pattern
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6. AUTO TUNING

Auto Tuning is a function by which this controller measures the process characteristics and computes and automatically
sets the optimum PID parameters for the setpoint.

If auto tuning function is executed to measure the process characteristics, the controller becomes temporarily an ON/
OFF controller and repeats to change alternately the output to 0% and 100% (or to the low output limit value (OL) and the
high output limit value (OH)).*

In this case, the controller computes the optimum PID parameters by the period, amplitude, duty factor (ON time/

period) of the limit cycle produced in the process.

lee— Amplitude — 5}

Process output (PV)

l— Period -

Controller output (OUT) ON

OFF

This is called the limit cycle method which has features of surely grasping the process characteristics and of short auto
tuning time required.

However, because of its being temporary ON/OFF controller, the controller may possibly generate some troubles in the
following processes. Therefore, carefully implement the auto tuning function.
(1) Processes in which a large stress is applied to final control elements due to the ON/OFF outputs from the controller.

(2) Processes such as for heat treatment or food processing, which give adverse effects on the product quality as a result due
to process variable change depending on the ON/OFF outputs from the controller. o
(3) Processes whose characteristics are not suitable for ON/OFF control due to faster response (shorter process time con-

stant) such as in flow or pressure control.
In addition, this controller can implement two types of PID parameters considering process characteristics by designa-
tion of a tuning code (TC). (The value set on shipment from the factory is TC=2.)

TC Tuning
0 No auto tuning.
1 For processes likely to be hunting.
2 For general processes.

*For time proportional output (relay or voltage pulse output), the controller repeats to output the 0% and 100% values
of the range regardless of the output limits.

Note 1:  The status in which auto tuning action can be done is that the controller is executing the program operation.
Therefore, if auto tuning is executed, the PID setpoints for PID No. currently used are updated at that instant.

Note 2: If auto tuning action is to be aborted, press % key while pressing C% key. Then the auto tuning
function is aborted and the display returns to Operation Display.
If auto tuning is aborted, PID setpoints are not updated (the existing setpoint remains). Those values cannot
also be changed by key-in operation or communication (RS-422A) during auto tuning.

Note 3: During auto tuning action, program progress is temporarily stopped.

When auto tuning is terminated, the program again starts advancing automatically. The time event set time is compen-
sated for auto tuning period. '

/ If the hold status is not specifically given with cmj'e
key, the HOLD lamp is not lit even if program prog-
/A ress is halted.

/ During auto tuning

iM 4P2F3-20E
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7. SPECIFICATIONS FOR UP30 and UP40 CONTROLLERS

7.1 Standard Specifications
7.1.1 Input
Input Signal: Multi-range signal system (selectable within
each measuring input group)
For input types (ranges) and measuring range codes,
see Operation Manual Tables 10.1 and 10.2.
Input Sampling Period: - 100 ms
Input Resistance: ‘
Thermocouple input: 1 MQ or more
Voltage input: 1 MQ or more
Current input: 2500
Permissible Signal Source Resistance:
Thermocouple input: 250 Q or less
Voltage input: 2 kQ or less
Permissible Leadwire Resistance: RTD input: 10Q or
less/wire
Permissible Input Voltage:
Thermocouple, voltage or current input: +10 V DC or less
Noise Rejection Ratio:
Normal mode: 60 dB (50/60 Hz)
Common mode: 140 dB (50/60 Hz)
Filter: 0 or 1 to 120 s (first order lag, 0 = OFF)
Measuring Input Compensation: +5% ]
Thermocouple  Standards: JIS  C1602/IEC584/ANSI
MC96.1/DIN43710 (Types U and L)
RTD Standards: JIS C1604/IEC751/DIN43760 - .

7.1.2 Display Function

Display:

Fluorescent matrix analog display and six LED indica-
tor lamps (UP30), or

4-digit 7-segment digital LED display, fluorescent ma-
trix analog display, and six LED indicator lamps
(UP40)

Data displayed: Measured value, deviation or setpoint,
program-segment remaining time, program pat-
tern segment nos., program pattern (graphic
display), output values (digits and bargraph),
parameters, etc. (Operation displays and para-
meter setting displays)

7.1.3 Measuring Accuracy

Input Type Accuracy
R, S, B*! +0.15% of F.S. 1 digit

Thrrmo- |K, E, J
couple |L (DIN), T*?
(JIS, ANSI) |U (DIN)*?, N

w +0.15% of F.S. +1 digit

+0.1% of F.S. *1 digit

RTD
(J1S)

Voltage |mV**DC +0.1% of F.S. %1 digit
Current  {4t020mA DC | *0.1% of F.S. %1 digit

Digit is the minimum unit of display.

Pt 100Q*3 +0.1% of F.S. *1 digit

IM 4P2F3-20E

*1: 1t0400°C: +5%
*2: (—199.9°Cto 0): +0.2% of F.S. *+1 digit
*3: 0t0 100°C: +0.2% of F.S. +1 digit
0 to 200°C
—50t0 150°C} : £0.15% of F.S. *1 digit
—100 to 100°C
*4: 0to 10 mV DC: +0.2% of F.S. +1 digit
—10 to 10 mV DC: £0.15% F.S. +1 digit

7.1.4 Setting
Setting Range: Within the range defined in the input
range.
Setpoint Resolution:
Thermocouple input: 1°C or 0.1°C (1°F)
RTD input: 0.1°C (1°F or 0.1°F)
Number of Program Patterns: 19 (UP30)
99 (UP40)
Number of Program Segments:
200 (Max. 99 segments/pattern) (UP30)
400 (Max. 99 segments/pattern) (UP40)
Number of Program Repeats: 999 times
Segment Time: 0 to 9999 minutes
Event Output:
Time event (4), PV event (2) (UP30)
Time event (8), PV event (4) (UP40)
(Open collector output, 24 V DC, 50 mA or less)
Event Indication: LED lamp (2) on the upper part of the
front panel
Wait Zone: 0 to 100%
Wait Time: 0 to 100 minutes
Parameter Change:
Available on the front keyboard
Disabling data change is available (pass word system)

7.1.5 Control
Control Action:
Time proportional PID (relay output)
Time proportional PID (Voltage pulse output, for
driving external SSR) ‘
Continuous output PID (4 to 20 mA DC output or 1
to 5 V DC output)
Proportional Band (P): 0.1 to 999.9%
Integral Time (I): 0 or 1 to 6000 seconds (0 = integral
action OFF)
Derivative Time (D): 0 or 1 to 6000 seconds (0 = deriva-
tive action OFF)
Output:
Relay output: Contact rating 250 V AC 3A (resistive
load) _
Voltage pulse output: 12 V DC, 20 mA
4 to 20 mA output: Load resistance 6000 or less
Accuracy +0.3% of F.S.
1to 5 V DC output: Load resistance 1 k@ or more
Accuracy +0.3% of F.S.
Output updating period: 100 ms (for 4 to 20 mA DC
output)

N
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Cycle time: 1 to 100 seconds (relay or voltage pulse
output)

Output high/low limit:
0 to 100% (time proportional) —5 to 105%
(continuous output PID)

Output action selection: Direct/reverse action select-
able

Auto/manual transfer: Balanceless bumpless

Output velocity (rate-of-change) limit: 0 or 1 to
100%/second (0 = OFF)

7.1.6 Other Functions
Auto tuning, mqlti-PID, key lock, and burnout

7.1.7 General Specifications
Insulation Resistance: 20 MQ or more at 500 V DC be-
tween each terminal and ground
Withstand Voltage:
1500 V AC for 1 min. between power terminals and

ground
1000 V AC for 1 min. between input terminals and
. gro{md
1500 V AC for 1 min. between output terminals and
ground

Power Supply Voltage:
100 V system 90 to 132 V AC
200 V system 180 to 250 V AC
Supply Frequency: 50/60 Hz either acceptable
Power Consumption: Approx. 9 VA
Memory Backup: Provided with lithium battery (battery
life ... About 10 years)
Fail Output: Open collector output one point (24 V DC,
50 mA or less)(OFF in fail or power off status)
Each of the measured input, control output and
transmission output circuits is isolated from
other two, respectively.

7.1.8 Normal Operating Conditions

(Operating conditions designed for the controller to
work properly and continuously)
Ambient Temperature: 0 to 50°C
Ambient Humidity: 20 to 90% R.H.
Reference Junction Temperature Compensation Error (in
the range 0 to 50°C):

TypesR, S, B,and W ....... +1°C

TypesK,E,J,L, T, U,and N ....... +0.5°C
Magnetic Field: 400 AT/m or less
Warmup Time: 30 minutes or more

7.1.9 Operating Condition Effect
Ambient Temperature Variation Effect :
Input stability: +1 uV/°C or 0.01%/°C
(whichever greater) or less
Output stability (continuous output)
+0.05% or less
Supply Voltage Variation Effect :
Input stability: +1 wV/10% or +0.01%/10%
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(whichever greater) or less
Output stability: £0.05%/10% or less

7.1.10 Construction (UP30)

Mounting: Panel flush mounting

Case: Resin mold

Weight: Approx. 1 kg

External Dimensions: 96X96x 180 mm
Panel Cutout Dimensions: 92%x920* mm

7.1.11 Construction (UP40)

Mounting: Panel flush mounting

Case: Steel plate

Weight: Approx. 1.5 kg

External Dimensions: 144x96x180 mm

+HLK

Panel Cutout Dimensions: 138%6X92%* mm

7.1.12 Transportation and Storage Conditions
Temperature: —25 to 70°C
Humidity: 5 to 95% R.H. (non-condensing)

7.2 Optional Features (Symbols within () show
the optional specification codes.)
(1)DCV Input (/DCV) ..... Available for models UP40-1
A only. ‘
® DC voltage input (1 to 5V, 0 to 1 V,0to10V, 0
to 5 Vor —1to +1 V) is added to the models for
thermocouple, mV, and 4 to 20 mA inputs.

Measuring

Input Range Type of Input
Group Code (Range)

020 OtolV

021 " ltwe1v —1999 to 9999

DC 030 DCV| 0to5 Vv Scaling available

voltage 031 lto 5 v | (Position of decimal

040 0 to 10 V| POint progrmmable)

(2) Input Type Designation (/FO0O0O)* .
® The controller is shipped with the designated input
type set. (Designate the measuring range code.)

* If designation is not done, the initial setting on
shipment is type K thermocouple, —200 to 1200°C
(measuring range code 131) for TC/mV input mod-
els and Pt100 JIS 0 to 200.0°C (measuring range
code 201) for RTD input models.

(3) Transmission Output (/RET)
® A measured value, setpoint, or output value is out-

put to the outside in 4 to 20 mA DC.
The transmission output of measured value or set-
point can be subjected to scaling.
(Selection of measured value, setpoint, or output
value can be done by key operation.)

(4) RS-422 Interface (/RS422)

Note) /RET specification cannot be designated
together with /RS422 specification.

M 4P2F3-20E
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7.3 Model and Suffix Codes

input group | —2......

Model uffix Code Description
UP30/UP40 | ......... Program Controller
-1...... Thermocoupel, MV, and 4 to 20
Measuring mA DC inpput )

RTD (resistance temperature
detector) input

Time proportional PID (relay
Time proportional PID (voltage
pulse output) ‘
Continuous output PID (4 to 20

Continuous output PID (1 to 5 V

100 V system (90 to 132 V) AC
200 V system (180 to 250 V) AC

1......
output)
2......
Control 3
action mA DC output)
4......
DC output)
Power 1....
supply 5....
Style code IfB ..-|Style B

Optional features code

IM 4P2F3-20E
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