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Universal Temperature Controlle

Ladder Programming ( Advanced ) U T Advanced.

1. Register, Relay

- Computation configuration

- Input ladder computation

- Output ladder computation

- Internal device

- Power failure action

- PID register, relay

- Special relay

- Peer-to-peer communication register, relay

Full Control at Your Fin

2. Data type
- Relay process
- Register process

3. Instruction
- Basic instruction
- Advanced instruction

4. Training
- Training 1 Annunciator circuit
- Training 2 Starting circuit using timer
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Full Control at Your Fin

Universal Temperature Controlle

Register, Relay (Computation configuration) /7 Zuvanced.
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Universal Temperature Controlle

Register, Relay (Input ladder calculation) U T dvanced.

v ¥ ¥ LR 2 2, S - ¥
XPV—|>< RQP—|XAIN2—X A|N4|~;\ Itc)fD%XIII‘{I O D1t X D084 X D1 X DI

---------------------

X000 I X1OD E'l \X200_| E2 \X300_ ES X4[]D E4 [

MoV | X_PV |PV\N,CTL

|
]
( Input ladder calculation ) I mov | X_RsP |RSP,CTL

4' NORM I X_AIN2 SH_E2_R |SL E2 R| FF_CTL

,—va CTJI—\F N1 CTL-':\F IN2 CTL'J VING ( TLt\PvIH T—‘?S:‘ TL.:\ V2IN CTU={Rs? CTL—\ - CTL —'TRK CTL} —

Input ladder calculation block figure Default ladder program (Single loop control )

User ladder calculation
In input ladder calculation, user ladder calculation is programmed, which is used for transfer
input process data to PID calculation.

- You can make your own input calculation revising, adding to this.

Full Control at Your Fin

Register
Main registers: Data after input process is transferred to PID control

(AI related of X_PV , X_RSP etc, DI related ofX_DI1 etc

DI related —>status register such as X000

Registers such as X_PV: Scaring data processed in input 2>
can be processed in actual engineering units

Execution order
Before PID calculation process is executed: Input analog calculation process is programmed
Input ladder calculation and transferred to PID control.
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Universal Temperature Controlle

Register, Relay (Input ladder calculation) U T dvanced.

010

Input Ladder Calculation: Analog Input Registers

Analog inputs:

signed two-byte data of

-19999 to 30000 including

Position 1::;:{:' I;eég:::::}r Description
Standard terminal area PV X PV PV analog input
E1-terminal area RSP X_RSP RSP analog input
E2-terminal area AlN2 X_AINZ AINZ2 aux. analog input
E4-terminal area AlN4 X_AINA AlN4 aux. analog input

decimal point position

Input Ladder Calculation: Control Input Registers

Register

Calculated results:

signed two-byte data of

-19999 to 30000 including

decimal point position

(16 bits) Description
PVIN CTL Control PV input (in controls other than Loop control with PV switching or
- Loop control with PY auto-selector)
PVIN1 CTL [control PV input 1 (in Loop control with PV switching or Loop control with PV
- auto-selector)
PVINZ CTL Control PY input 2 (in Loop control with PV auto-selector or Loop control with
- PV switching)
PVIN3 CTL IContr{}I PV input 3 (in Loop control with PV auto-selector)
PVIN4 CTL IContr{}I PV input 4 (in Loop control with PV auto-selector)
PV2IN_CTL IContmI PV2 input (in Cascade control)
RSP_CTL  |control RSP input
RSP2 CTL ICﬂntr{}I RSP2 input (in Cascade control)
TRK_CTL IControI tracking input (except for Cascade control)
FE CTL ICﬂntr{}I feedforward input (in Single-loop control or Loop control with PYV-hold

function)
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Universal Temperature Controlle

Register, Relay (Input ladder calculation) U T dvanced.

Input status relay

DI X_DI foi1 status
Standard = .
terminal D2 X_DI2 X000 [oi2 staws Status registers such as X000:

5 area DI3 X_DI3 Joi3 status relay bit (X_DI etc) automatically reflected

o DI X_DI1 foi11 status

>_ g

DNz X D2 D112 stat . . .

e . - 12 status 0/1 of X_DIxx is decided by setting

© S DI13 X_DI13 100 E1 foi13 status i

= temina i X D14 i o114 status parameters of input process.

| - .

= DI15 X_DN5 [oi15 status Default: 1 in case of contact ON

(@) DHe X D16 IDHE status

O - . . .

— DIZ1 WL Joi21 status In using input status in ladder program,

DI22 X_DI22 DI22 stat .

i & - P22 status Set DI functions (A/M, R/S etc) of Off
. a I DI23 X_DI23 X200 E2 IDI23 status . . . .
ermina
e r X_Di2d - foio4 stats From the fault setting, DI function is assigned

DI25 X_DI25 IDI25 status
DIZ6 X_DI26 IDIQE status
DI31 X_DI31 [oi31 status
E3- DI32 X_DI32 IDI32 status
terminal DI33 X_DI33 X300_E3 IDI33 status
area DI34 X_DI34 fo134 status
DI35 X_DI35 IDI35 status
DI41 X_DI41 [pi41 status
DI42 X_Dl4z IDI42 status
E4- DI43 X_DI43 ID|43 status
terminal X400 E4
area D44 X_Dl44 fp144 status
DI5 X_DI45 [p145 status
Dl46 X_Di46 IDI46 status
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Universal Temperature Controlle

Register, Relay (Output calculation, User ladder) {7 Advanced.

PLS1

I MoV Y_OuT

AP, SISV AISL (Al it i _J
AL1_CTL ALY CTL 20011 CTL D015 CTLADOM CTLto D025 CTLAD0H CTL D035 CTLADM_CTLo D045 CTLe Mov e
DOAL ) DO10_E1 )i DO20_E2 ) DO30_E3 j{ DO40D_E4 | Mov RETCTL| v_ser
( Output ladder calculation ) Mov Y_OUTR
) MoV ¥_OUT2R

( User ladder calculation

(v_ouT XY_OUTRXY_OUT2)Y_OUT2RK Y_RET J—Y AL1ioY AL3 =Y DOt inY DOf5 %Y DO2toY DOZ5 XY DO31 oY D35 %Y DO oY D045 11 o oo o

: S, LA LS L)L) o LRI, pECCIRe .
: | ! [ (" vooo ) (vioo_E1)y200_E2 ) Y300_E3 ) Y400_E4 )
' . — . d . - . s . = MoV wuu,E!

MoV |DO30_E3 | Y300_E3
MOV [DO40_E4 | Y400 E4

Default ladder program (single loop program)

i |

, A

Output/User ladder calculation block figure

Default ladder program
- Output ladder calculation is programmed in default ladder program, which transfer data
after PID calculation to output process.
>User program can be program revising and adding
- In user ladder calculation, no default program
—is used for sequence control not related to PID
Register
Main registers: PID calculation result such as OUT_CTL,RET_CTL,DOAL etc
transferred to Output terminal (Y_OUT, YO00O etc)
(Status data of alarm needs to be transferred to output process)
Execution order
It is executed after PID calculation: Used for program which needs PID calculation result
Ladder calculation is executed after output ladder calculation

Full Control at Your Fi
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Universal Temperature Controlle

Register, Relay (Output calculation, User ladder) {7 Advanced.

Output Ladder Calculation: Control Computation Registers

= Registe! ..
3 OUT_CTL IContmI OUT output (current and voltage pulses) Analog inputs:
>O- OUTR_CTL IContmI OUT output (relays) signed two-byte data of
'E; OuUT2_CTL IContmI OUT2 output (current and voltage pulses) -19999 to 30000 including
— OUT2R_CTL IControI OUTZ2 output (relays) . . s
o decimal point position
] RET_CTL IControI RET output (current)
c
S
= Output Ladder Calculation: Output Registers
3
L
Terminal Register D ot
Symbol (16 bits) escription
ouT Y OUT IDUT control output (current and voltage pulses) Calculated results:
ouT Y_OUTR IDUTH control output (relays) signed two-byte data of
QuT2 Y OuT2 IDUT2 control output (current and veltage pulses) -19999 to 30000 including
ouT2 Y_OUT2R  JOUT2R control output (relays) decimal point position.
. - 0
RET Y RET IRET retransmission output (current) Output data:-5.0 - 105.0% .

Data of output process: output followed by control output parameters (4-20mA, 0-20mA etc)
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Register, Relay (Output calculation, User ladder) {7 Advanced.

Control Relays/Control Status Registers

Universal Temperature Controlle

Output Relays/Output Status Registers

Relay Status Register . B F
. ; Description Positi Terminal Relay Status Register Descripti
A(& b:}TL {16 bits) - — = : : e osition Symbol {1 bit) (16 bits) scription
c _C ontro status unction set using parameter R ALT Y AL1 AL1 status
— AL2_CTL DOAL [Control AL2 status Function set using parameter AL2.5 Standard
LL - - e AL2 Y_AL2 Y000 AL2 status
AL3_CTL (Control AL3 status Function set using parameter AL3.5 terminal area =
; DO11_CTL [Control DO11 status  |Function set using parameter DO1.5 i W A
(@) DO12_CTL [Control DO12 status  |Function set using parameter DO2.5 Do y_pon IDO'” status
>' DO13_CTL DO10_E1 [Control DO13 status |Function set using parameter DO3.S . DO12 Y_DO12 IDO'I2 status
'E; DO14_CTL [Control DO14 status |Function set using parameter DO4.S E:e—;ermlnal DO13 Y _DO13 Y100_E1 IDO'I3 status
_ DO15_CTL [Control DO15 status  |Function set using parameter DO5.5 DO14 Y_DO14 I|::|Q'|,dr status
8 DO21_CTL [Control DO21 status  |Function set using parameter DO1.5 DO15 Y _DO15 IDO'IS status
4!_:1 D022_CTL [Control DO22 status  |Function set using parameter DO2.5 DO21 Y _DO21 ID021 status
o DO23_CTL DO20_E2 [Control DO23 status  |Function set using parameter DO3.5 DO22 Y_DO022 IDC)22 status
U DO24_CTL [Control DO24 status |Function set using parameter DO4.S E2-terminal DO23 Y D023 Y200 E2 ID023
— DO25_CTL [Control DO25 status  |Function set using parameter DO5.S area = - status
3 DO31_CTL [Control DO31 status  |Function set using parameter DO1.5 —— L IDO:M S
L D032 CTL IControl DO32 status  [Function set using parameter DO2.S DO25 Y_DO25 IDO25 status
D0O33_CTL DO30_E3 [Control DO33 status  |Function set using parameter DO3.S DO31 Y_DO31 IDC}:31 status
D034 CTL [Control DO34 status |Function set using parameter DO4.S _ D032 Y_DO32 IDO32 status
DO35_CTL [Control DO35 status  |Function set using parameter DO5.S Ei{tﬁermlnal DO33 Y D033 Y300 E3 IDQ33 status
DO41_CTL [Control DO41 status  |Function set using parameter DO1.S DO34 Y _DO34 IDO34 status
DO42_CTL [Control DO42 status  |Function set using parameter DO2.S DO35 Y_DO35 ID035 status
DO43_CTL DO40_E4 [Control DO43 status  |Function set using parameter DO3.S DO41 Y_DO41 IDO41 stalus
DO44_CTL [Control DO44 status  |Function set using parameter DO4.S D04z Y DoAz ID042 ot
DO45_CTL [Control DO45 status  |Function set using parameter DO5.S Ed-terminal = Status
- D043 Y_DO43 Y400 _E4 IDO43 status
D044 Y _DO44 IDOM- status
D045 Y_DO45 IDO45 status

- Status registers such as Y000 is automatically reflected to relay bit (Y_AL1 etc)
- 0/1 status of Y_AL1 and Y_DOxx are output followed by control output setting parameters
(Default: 1 ->contact)

- At default setting, contact output is interlocked with event display on LED (EV1-EV8) front face.
Set the EV1-EV8 accordingly

UTAdvanced ladder program
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Register, Relay (Internal Device)
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Device Mame

Relay/Register

Data Format

Remarks

Intemal (M)
relays

M01 to M128

Dor1

Intemal processing handles a value of less
than 0.5 as “0" and a value of 0.5 or more as *1.7
M1_16: status registers of MO1 to M16 relays
MA17_32: status registers of M17 to M32 relays
M33_48: status registers of M33 to M48 relays
M49_64: status registers of M49 to M64 relays
ME5_80: status registers of MG5 to ME80 relays
Ma1_96: status registers of M&1 to M96 relays
ME7_112: status registers of M7 to M112
relays

M113_128: status registers of M113 to M128
relays

MNon-holding type

M0O1_B to
Miz2_B

Dor1

Intemal processing handles a value of less
than 0.5 as “0" and a value of 0.5 or more as *1.7
M1_16_B: status registers of MO1_B to M16_B
relays

M17_32_B: status registers of M17_B to
M32_B relays

Holding type

M33_B to
M128_B

Dor1

Internal processing handles a value of less
than 0.5 as “0" and a value of 0.5 or more as *1.7
M33_48 B: status registers of M33_B to
M48_B relays

M49_64 B: status registers of M49_B to
M64_B relays

MES_B0_B: status registers of MG5_B to
Ma0_B relays

M81_96_B: status registers of M81_B to
M96_B relays

Ma7_112_B: status registers of MS7_B to
M112_B relays

M113_128_B: status registers of M113_B to
M128_B relays

Holding type

However, when the
control period is 50ms,
the data is non-holding
type.

DAT registers

DATO1 to
DAT20

DATO01_B to
DATO08_B

Handles data as 4-byte floating-point numbers
(IEEE 754 single-precision floating-point
format).

Non-holding type

Holding type

However, when the
control period is 50ms,
the data is non-holding
type.

Co;g_right@ 2010 Yokogawa Electric Corporation
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U'TAdvanced.

For power failure,
Holding type is recommended

UTAdvanced ladder program




Universal Temperature Controlle

Power Failure Action U T dvanced.

Allowable time for instantaneous case
100-240VAC power: within 20ms

c
L 24VDC power: within 1ms
L - - - - - -
3 Normal operation can continue within the above condition.
>_
)
©
o Power failure actions
=
O Less than approx.5 sec More than approx 5sec
E Alarm action No alarm output. In case of alarm with wait, it will be wait status
Setting parameter Each parameters setting can be hold
Auto tuning Released
Timer, counter, relay, Initialized
Registers (non-holding type)
Control actions Action before power Followed by R.MD ( restart mode )
failure will be used CONT: Continue action before power failure (default)
MAN: output PO (preset output)* and manual
operation
* PO of PID group before power failure

[?_\}ﬂ‘l%ht@ 2010 Yokogawa Electric Corporation UTAdvanced ladder program
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Universal Temperature Controlle

Register, Relay (Internal Device) U T dvanced.

K, P- Registers

Device Name | Relay/Register Data Format Remarks
Holding type

parameter setting
P-registers are the
same as P-parameters
displayed on the UT.

Handles 2-byte integer ranging from -1%993 to

R ol 30000 and the decimal point position.

[

- KO1 to K20: Handles 2-byte integer ranging L” thetlad_t?[ertpmgram:
= from -32768 to 32767 and the decimal point K“rgﬂis‘;‘;:: o

> K-registers K01 to K30 position. g_ :

- K21 to K30: Handles 2-byte integer ranging K-reglﬁt_ert:r:]cnstants
— from 0 to 65535 and the decimal point position. [3€ S€tinthe

8 Parameter Setting
.Ea window.

o Holding type,

O

=

o

K registers: Fixed register. can be configured by LL50A
P registers: Changeable register. Can be configured by unit operation keys
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Register, Relay (Internal Device)
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Constant Registers, Timer, Counter

Universal Temperature Controlle

U'TAdvanced.

Device Name | Relay/Register Data Format Remarks
c_1 Censtant -1 (unsigned 2-byte integer)
co Constant 0 (unsigned 2-byte integer)
C1 Censtant 1 (unsigned 2-byte integer)
Cc2 Constant 2 (unsigned 2-byte integer)
C3 Constant 3 (unsigned 2-byte integer)
Cc4 Constant 4 (unsigned 2-byte integer) Eived val
Constant - - - ixed values.
registers Ch Constant 5 (unsigned 2-byte integer) Wiite disabled.
C10 Constant 10 (unsigned 2-byte integer)
C50 Censtant 50 {unsigned 2-byte integer)
C60 Constant 60 (unsigned 2-byte integer)
C100 Constant 100 (unsigned 2-byte integer)
C1000 Constant 1000 (unsigned 2-byte integer)
C10000 Constant 10000 (unsigned 2-byte integer)
Time-out “1" at time-out or "0" at reset Used by a timer
relays TIMA1 to TIM4 TIM_RELAY: status registers of TIM1 to TIM4  |instruction.
relays Write disabled.
"1" at count-out or "0" at reset Used by a counter
Count-out - - i : .
relays CNT1to CNT4  |CNT1 to CNT4: status registers of instruction.
CMNT_RELAY relays Write disabled.

Constant registers: for multiplication/division etc
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Universal Temperature Controlle

Register, Relay (PID Calculation) U T Advanced.

Register (D register), relay (I relay): for PID control by input/output/user ladder program
Register: 16 bit integer. Parameter registers such as process data/operation mode/TSP/Alarm
Relay: Alarm status. Operation mode, bar graph, event etc

T
|
-}
O
>—
i)
©
) - L
= TCUY b INE COMtnl COMpLUtation unit, If tNefe 15 o |addar program) X Diz
o L b register (SP etc) ; 5 3
+J i ! —
C \ S =12 T T T e Wl - | — oy Mo1_8 B
Anaiog input | - N
8 ‘é - S~ o R ETIBER
= N A \ ‘ - o oato2 [ <[ pio [ =] oar2 4
|_|3_ I ‘ EEMS-E:"-,('F_DCL ER;T!E;_—? (ONWLOCAL (0FF) —| DATO2 | - | c100 | - | DAT02 |—
- —] o e .’—| csp_u1 [ - [ oamoz [ = [ otz H
Fik
—— oaro2 [ < [ o [ =] oaro2 H

— pvu [ <] oo =] oars H
INT
” {oaros [>] owroa . ser [ wis H

”
” PID Ladder program
calculation

AUTO (ONIMANALL (OFF) swiiching PID control setting and action switching use
by ladder program

1
1
/1 rel ’
e relay (Sw etc) o !
—_ 2 STOR (ON)/RUN (OFF) swiiching For example :
\ | i SECeECTEEASRmeTe e Remote/Local switching :

OUT temina Standard Stancard - SP cha nge |
\b__,_‘”"”'*“"mu“ | tranemkscaon ouépot | | Alarm uncran | ------------------------------------------ !

-/ | & =
Ly L.ij___

T
I
i %
‘ Dm|m:mmpuaumpmgmtslwgnesmmmm It thera Is no ladder program)
. 1L

1
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Special Relays

Read only. For timer, counter, and flicker action

Universal Temperature Controlle

U'TAdvanced.

Special Relay Action
PON Activates a device for control period at power-on, reset start (L-RESET RUN),
download the ladder program, or change of each input type and control period.
PLS1 Always ON
ZERO Always OFF
SMPCLK Control period clock Cantrol period | Control period
CLK1 1-second clock S500ms | 500 ms
CLK2 2-second clock 1s 1s
CLK10 10-second clock s 5s |
CLKGD 60-second clock s s |
___1scan
CLK1P 1-second clock pulse _—l
1s
1 scan
—l —
CLK2P 2-second clock pulse —
2s
___1scan
CLK10P 10-second clock pulse _—l
10s
1 scan
—l —
CLKGOP 60-second clock pulse —
60 s
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Universal Temperature Controlle

Register, Relay (Peer-to-peer communication)
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1 2 4

Peer-to-peer communication

by the ladder program

Co;g_right@ 2010 Yokogawa Electric Corporation
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32

Peer-to-peer communication: Up to 32 UTs connected.
Four units: Send 4 analog data and 16 status data and receive 16 analog data, 64 status data.
Other 28 units: Receive 16 analog data and 64 status data.

U'TAdvanced.

Register
symbol

Name

Explanation

Data Type

Peer-to-peer communication

n: 01 to 04 Data received from
communication address 1
n: 05 to 08 Data received from
communication address 2

Floating point
number (single-

Cxn analog input register n: 09 to 12 Data received from  |precision real
communication address 3 number)
n: 13 to 16 Data received from
communication address 4
Floating point
cYn FPeer-io-peer ccmmunication n: 01 to 04 Data transmitted fo num_hgr (single-
analog output register other controllers precision real
number)
n: 01 to 16 Data received from
communication address 1
n: 17 to 32 Data received from
. Peer-to-peer communication  |communication address 2 Relay status data
status input relay n: 33 to 48 Data received from [(0, 1)
communication address 3
n: 49 to 64 Data received from
communication address 4
con Peer-to-peer communication [n: 01 to 16 Data transmitted to  |Relay status data
status output relay other controllers 0, 1)
n: 01 to 04 Indicates the status
CEn Reception time-out flag (normal!error} of the dalta . SLgLus data .
received from communication  [(0: normal, 1: emror)
address n.
n: 01 to 04 Indicates the status
{end of reception/during of Status data
CEn End of data reception flag reception) of the data received |(0: during reception,

from communication address
n.

1: end of reception)

UTAdvanced ladder program




Universal Temperature Controlle

Data Format (Relay Processing) U T dvanced.

Relay (Bit) Processing

Bit processing refers to processing that is performed when a bit device is specified
in a basic instruction. It is executed in bits.

Bit basis

i.l__
| -
>
(@)
>_
-
(8]
[e)
| -
)
C
(@)
O
=]
L

Y _AL1T
¥_DI3 Y_AL2

Type Display Data Internal Processing Data
Felay 0or1 Floating point number [Float)

ht© 2010 Yokogawa Electric Corporation UTAdvanced ladder program
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Universal Temperature Controlle

Data format (Register Processing) gy e

Data (Register) Processing

Type Display Data Intermal Processing Data
C-register Signed 15-bit integer Floating point mnumber (Float)
Status register  [Unsigned 16-bit integer Unsigned 16-bit integer
DAT register Floating point number [Float) Floating point mumber (Float)

D-registers: Contain parameter data or process data. 16-bit integers (-19999 to 31500).
Status registers: For example, M1_16 (status registers of internal relays M01 to M16),
DAT registers: Temporary registers to store data during calculations.

Monitor Ladder Program window enables data to be monitored in floating-point numbers

Full Control at Your Fin

When DAT register (floating-point number) is moved to D register (16 bit integer), the decimal point is
omitted.

1234.5 > 1235

If you need decimal point, you may use multiply and make it integer.

[?_\}ﬂ‘l%ht@ 2010 Yokogawa Electric Corporation UTAdvanced ladder program
All t Reserved

Jan, 2010



Instruction (Basic Instruction 1/2)

Universal Temperature Controlle

U'TAdvanced.
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010

Instruction | step Symbol Function
Load 1 HH— A contact
i.% Load Not 1 FH— B contact
= And 1 — And logic (a contact in parallel)
(@)
> And Not 1 —H— Not And logical (b contact in parallel)
)
©
re) Or 1 —] |J Performs connection in logical OR (“a” contact in parallel)
st
c . .
8 Or Not 1 Ly | Performs connection in NOR (“b” contact in parallel)
= || |
And Load 1 Executes logical AND between circuit elements
= — 0
| |
Or Load 1 ' ' Executes logical OR between circuit elements
— - 9
Out 1 — Outputs the previous calculation result
1 Activates a specified device when input is ON
Set h—l Activates a specified device when an input changes from
1 [ SET |
s OFF to ON
1 Deactivates a specified device when input is ON
Reset Deactivates a specified device when an input changes
1 | RST ||
from OFF to ON
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Universal Temperature Controlle

Instruction (Basic Instruction 2/2) U T dvanced.

Instruction step Symbol Function
c . .
= . . i Activates a device only for one scan when an
(I
- Differential UP 1 input signal changes from OFF to ON
>
o ' ' h
> . . o1 || Activates a device only for one scan when an
i Differential Down 1 input signal changes from ON to OFF
©
> Timer 4 B Performs a synchronous backward timer action
| -
= ot [TH Performs a backward counter action
o Counter 3
U —
E
o

Timer, Counter: up to 4 nos for each instruction
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Universal Temperature Controlle

Instruction (Application Instructions 1/8) U7 Auvanced.

Comparison
Instruction step Symbol Function

c
[ = 4 FDIED_ Compare 2 integer, activates if the condition is =
|
> N . . . e
() <> 4 s Compare 2 integer, activates if the condition is <>
= | <> [ P 9
o > 4 || Compare 2 integer, activates if the condition is >
[ INT
= < 4 Compare 2 integer, activates if the condition is <
(@)
O > = 4 || Compare 2 integer, activates if the condition is >=
>
L <= 4 || Compare 2 integer, activates if the condition is <=

Number less than decimal points is omitted and the both integers are compared.
In comparison of all number including decimal point, the humber must be multiplied using constant
(C10, C100 etc) and execute comparison instruction.
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Universal Temperature Controlle

Instruction (Application Instructions 2/8) U7 dvanced.

Four Fundamental Arithmetic Operations

ga Instruction step Symbol Function
o 4 [+ ][ =1 Performs addition when an input signal is ON
[ iy
5 Addition — _ _
>C3 4 T+]1=1]] Performs addition when an input signal changes from OFF to ON
© 4 JT-1T=TH | Performs subtraction when an input signal is ON
o Subtraction 4 ‘ﬁ:E[H Performs Subtraction when an input signal changes from OFF to
= ON
(@)
@) 4 1EIE Performs multiplication when an input signal is ON
S Multiplication - : :
T 4 T=TT=T] Performs multiplication when an input signal changes from OFF
to ON.
4 [/ [[=1] Performs Division when an input signal is ON
Division 4 =T Performs Division when an input signal changes from OFF to ON

Register: floating-decimal
When the calculation result is non-number or limited number, the ladder calculation will be over flow.
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Universal Temperature Controlle

Instruction (Application Instructions 3/8) U7 dvanced.

Square Root Extraction, Absolute Value

3 | ABs ||| changes from OFF to ON

c Instruction step Symbol Function

[ : : :

- 3 _Performs square root extraction when an input signal
5 Square Root is ON

> Extraction i P i - -

o erforms square root extraction when an input signal
© 3 | SR ]| changes from OFF to ON

g 3 Performs Absolute Value when an input signal is ON
c

S Absolute Value Performs Absolute Value when an input signal

=

o

Square root extraction is performed to input value (0-100%) normalized. Output (0-100%).
Negative input value is 0%.
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Universal Temperature Controlle

Instruction (Application Instructions 1/8) U7 dvanced.

Logical computation

A Instruction | step Symbol Function
c \
I 4 & ]f=1] Executes logical AND when an input signal is ON
3 Logical AND N E tes logical AND wh input signal ch
o xecutes logica when an input signal changes
> 4 e [T=T] from OFF to ON
= INT . . . :
S 4 {7 1=1H Executes Logical OR when an input signal is ON
2 Logical OR _ . .
S 4 -ﬁlEDE[H Executes Logical OR when an input signal changes
O from OFF to ON
T 4 ||=| Executes Logical XOR when an input signal is ON
Logical XOR N E tes Logical XOR wh input signal ch
N xecutes Logica when an input signal changes
4 IERIEI from OFF to ON
INT :
Converts data to two’s complement when an input
-NEG
Two’s 2 signal is ON
Complement 5 \ Converts data to two’s complement when an input
NEG || signal changes from OFF to ON
2 NLNTT Executes logical NOT when an input signal is ON
|
Not
5 INT Executes logical NOT when an input signal changes
NOT || from OFF to ON

Data format: Status register (16 bit)
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Full Control at Your Fing
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Instruction (Application Instructions 5/8) U7 Advanced.

Rotate, Shift computation

Universal Temperature Controlle

Instruction | step Symbol Function
3 Turns data to the right when an input signal is ON
Right Rotate . . .
3 'IO'LllsznEOdgt'\? to the right when an input signal changes from
3 Turns data to the left when an input signal is ON
Left R
eft Rotate INT Turns data to the left when an input signal changes from
3 Lror [ OFF to ON
INT
3 Shifts data to the right when an input signal is ON
Right shift
3 T T] Shifts data to the right when changes from OFF to ON
INT
3 Shifts data to the left when an input signal is ON
Left Shift N
3 LSFT | ] Shifts data to the left when changes from OFF to ON
Shift register 3 _%D:H Shifts data to the right or left by 1 bit when an input

signal changes from OFF to ON

Data format: Status register (16 bit)
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Universal Temperature Controlle

Instruction (Application Instructions 6/8) U7 Advanced.

Move

ga Instruction | step Symbol Function
i . . . .
. 2 MoV []] Moves data to a destination when an input signal is ON
>C3 Move 2 Moves data to a destination when an input signal
- | mov [ changes from OFF to ON
©
§ Data format: D register/status register/DAT register
)
c .
S BIN/BCD conversion
— Instruction | step Symbol Function
o

BIN 3 Converts data to binary data when an input signal is ON

conversion 3 i ili Converts data to binary data when an input signal

| BN []] changes from OFF to ON
\
BCD 3 Converts data to BCD data when an input signal is ON
conversion \ Converts data to BCD data when an input signal changes
3 [ eco ]| from OFF to ON

Data format: D register/status register (16 bit)
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Universal Temperature Controlle

Instruction (Application Instructions 7/8) U7 Advanced.

Analog computation (1)

o Instruction step Symbol Function
c
i _ 4 [hst []T] Selects a higher value when input signal is ON
- High selector n ) : .
= 4 " HSL [[]] Selects a higher value when input signal changes from OFF to ON
-~ 4 | st []]] Selects a lower value when input signal is ON
I Low selector .
S 4 m Selects a lower value when input signal changes from OFF to ON
4:-;: 4 |t [ Imposes a high limit when an input signal is ON
(@) High limiter
L_) 4 [ Hv [T Imposes a high limit when an input signal changes from OFF to ON
>
L 4 | um [f]] Imposes a low limit when an input signal is ON
Low limiter o ) )
4 M [[]] Imposes a low limit when an input signal changes from OFF to ON
5 [raTO [T]TH | Calculates a ratio when an input signal is ON
Ratio
5 "ratio [[]JH | Calculates a ratio when an input signal changes from OFF to ON
5 [ TeveL [[[[H | Calculates a Temp compensation when an input signal is ON
Temp
compensation 5 T Calculates a Temp compensation when an input signal changes from
OFF to ON
. 5 [ pevPi [ [T[H | Calculates a Pressure compensation when an input signal is ON
ressure
compensation Calculates Pressure compensation when an input signal changes
g > eover []11] from OFF to ON
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Full Control at Your Fing
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Instruction (Application Instructions 8/8) U7 dvanced.

Analog computation (2)

Universal Temperature Controlle

Instruction step Symbol Function
5 [scal [[T]T] Scale an input value when an input signal is ON
Scaring 5 -_-l Scale an input value when an input signal changes from OFF
| scac [[[]]] to ON
5 | NOrRM [ []]]] Normalizes an input value when an input signal is ON
Normalization -_-l Normalizes an input value when an input signal changes
> orm [| [T from OFF to ON
Maximum 7 max TTTTITH Selects the maximum value when an input signal is ON
value 7 ECSn Selects the maximum value when an input signal OFF to ON
- 7 | MmN J[]]]]] Selects the minimum value when an input signal is ON
Minimum
value ini i i
7 T T Selects the minimum value when an input signal OFF to ON
7 | ave [[]]]]] Selects the average value when an input signal is ON
Average . .
7 " AVE J]TIT] Selects the average value when an input signal OFF to ON
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Universal Temperature Controlle

Advanced Control
Simplicity
Networking

Reliability Pngram ( Advanced )
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Universal Temperature Controlle

Program Training 1: Annunciator function U7 Advanced.

c YOKOGAWA 4
"'; - = ‘ AL1 terminal (normal alarm output)
-}
o
z F1 Key: Buzzer stop - = ‘ AL2 terminal (lamp blink in alarm)
© F2 key: lamp test
o @
= N ‘ AL3 terminal (buzzer output)
(@)
O
D ON
Alarm Occur
AL1termina OFF —

Lamp blink M | | | | |_| |
AL2 termina OFF — : : ;

Buzzer output Oh
AL3 termina Off —

Buzer stop M

F1 key OFF

lamp tesi On |
F2 key OFF

ht© 2010 Yokogawa Electric Corporation UTAdvanced ladder program
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Universal Temperature Controlle

Program Training 1: Annunciator function U7 Advanced.

— Make a ladder program in user ladder sheet

— Select 1k from pallet. Locate it in 001 line and input [ALM_L1] in the name.
— Select o SET ' from pallet and locate it in the right end of 001 line. Input [MO1_B]
— In 002 I|ne, write LD instruction as [F1_KEY] and RST instruction as [M01_B]
— Left click on RST instruction and you can select E_RST with right click

— If you make mistake, rewrite using Delete key and delete with right click

— In deleting, release instruction selecting from pallet.

Full Control at Your Fin.

ALM_L1: Alarm 1 status of loop1l (1 in case of alarm1 ON)
MO01_B: Internal relay (holding type) lamp blink after power failure recovery
F1_KEY: F1 key in UT-Adv front face

ALNT L1

iy _{ SET M1 B
F1 KEY T

002 _{ RST M1 _B

[?_\}ﬂ‘l%ht@ 2010 Yokogawa Electric Corporation UTAdvanced ladder program
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Universal Temperature Controlle

Program Training 1: Annunciator function U7 Advanced.

ht© 2010 Yokogawa Electric Corporation
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010

— 003 line: LD instruction [M01_B], AND LD instruction [CLK1],

Output instruction [Y_AL2]

— 004 line: OR LD instruction [F2_KEY]

Write as the below figure using 4 ) = & in palette

CLK1: 1 sec pulse

0o _{
004 _{

MO1_EB

F2_|

GLKT v AL
I Oy

KEY

I p—

UTAdvanced ladder program




Universal Temperature Controlle

Program Training 1: Annunciator Function U/ 7Advanced.

— 005 line: LD instruction [M01_B], output instruction [Y_AL3]

i
| -
>
o
>_
. ALMT L1
— oo SET MOT_B
S ||
| -
i)
5 F1_KEY T
O o0z | | RST M1 B
z
MOT_B GLKT v AL2
003 | | N =
| o
F2_KEY
004 _{ |
|
MOT_B v AL3
e | e
| N
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Universal Temperature Controlle

Program Training 1: Annunciator Function U/ 7Advanced.

— Click “Set parameter” folder in file window (a)

iC — Click “Operation parameter” (b)
| - - . - -
3 — Click ALRM_L1 and set alarm type as [1. PV high limit] (c)
>_
+J i* Settine Tool - [ New File 1 - [Parameter Settine — [prameter settine levePROT]
(U ol File Edit Wiew Toolz Communication  Monitor  Windows  Operation  Help - 8 X
[e) 0B H|E kR X |8
_L—, = [ New File e = &C
g il CRACS Setting Range
SPS_LT |
@) Py L1 ‘ ‘
- 'T'E)ﬁlg_u Mame Set Value Unit sDyf{n?;guiISter (d)
Llj_ ,ZJEEFE(U 41T #LARM-1 TYPE v ALTT L] P
EE; AL ALARNM-1 STAND-EY ACTION fithout.. AL LT
Pys3 ALLD ALARM-1 ENERGIZED/DE-ENERGIFED | iEnergiz. ALTDLT
P54 ALTL [ALARM-T LATGH LOFF v ALTL LT
aL2T ALARM-2 TYPE 2PV low. W AL2T L1
AL24 ALARM-2 STAND-BY BCTION Dithout.. » AL2W L1
ALZD ALARM-2 ENERGIZED/DE-EMERGIZED  |OEnergiz. v [AL2D L1
al2L BLARM-2 LATCH 0OFF AL2L L1
AT ALARM-3 TYPE 1:PV hig.. ALAT.L1
AL BLARM-3 STAND-BY BCTION Dithout.. + AL3w L1
ALZD ALARM-3 ENERGIFED/DE-EMERGIZED | OEnergiz. v ALZD LT
AL3L |ALARM-3 LATGH DOFF ALALLT
ALAT BLARNM-4 TYPE 2PV lom. ALAT LI
ALAW ALARM-4 STAND-EY ACTION Dithout.. AL4W L1
| AL4D ALARM-4 ENERGFED/DE-ENERGIZED | DEnergiz. v AL4.0 LT
L ALAL ALARM-4 LATCH DOFF v ALALLT
i Re':ster | VTl Py VELOGITY BLARM TIME SETPOINT 1 100(ms  [WTI_LT 3
#- Relay
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Universal Temperature Controlle

Program Training 1: Annunciator Function U/ 7Advanced.

— Click SP_L1 (a)

A\ ”: .

ic — Set "600.0” in Al (alarm1 setting) (b)
| -
>
O -u'r | [ | 4
> st Setting Tool — [ Hew File 1 - [Parameter Setting — [prameter setting level:PROT] I_ H.CIJ§|
'E; ol File Edit Wiew Tools GCommunication  Monitor  Windows  Operation  Help - F X
— BT e
o . (7)
) = :j_.NEW File = Operaiton Paramefe |
c 1] System Data SP L1 = |
o {gll 5=t Parameter z Sefting Rangs  [-2700 1o 13700
O [ Build Ladder Progr| SPs_1
— s L1 -
3 ‘T’IL||3rQLE1 11 MHame \ ™ et alue Unit [ Register Symbol
L ZOME L1 » & TARGET SETPOINT m SP 111

Eff‘é’f FIDN FID NUMEER SELEG TION 1 PIDM_L1.1

a2 a1 ALARM-1 SETPOINT NI a1.111

Egi Az ALARM-2 SETPOINT 0olo A2 111

a3 ALARM-3 SETPOINT [ 0o &3 111
a4 ALARM-4 SETPOINT noG A4 111
I -

Setup Parameter | Operation Parameter |

Setting is finished.

Save the setting: Select [File]>[Save as] in menu
File name: annunciator
Download setting to UTA: Select [Communication]>[all download]
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Universal Temperature Controlle

Program Training 1: Annunciator Function /7Advanced.

1. Set 650 deg C for SP of UTA

2. In operation mode, set 550 deg C for SP. In lower than PV 600 deg C,
alarm annuciator status is kept;

Simulator D1: lamp off, D2: blink, D3: lamp on
3. After alarm off (D1 off), pressing F1 Key allows you to be all lamp off
(alarm annuciator release)

In pressing F2 key, it will be D2 lamp on (lamp test)

Full Control at Your Fin

. ON
AL1 terminal Alarm Occu l |
FF ?

(normal alarm output) AL1 termina  ©

UTA A/M: Set AUTO

MAN: No Lamp O _ Lamp blink "
( p Off) : AL2 terminal AL2 terminal OFf — —
F1 key: Buzzer stop -g;_,_ e o) (lamp blink in alarm) sser gy O i
F2 key: lamp test '" ' , _-4  = : AL3 terminal AL3 terminal o J
' : (buzzer output) Buzerstop O |—|
F1 key OFF
. . . . lamp test on | L
When PV is over 600 degC, D1 (light ON), D2 (blink), D3 (light on) Fokey  OFF
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Universal Temperature Controlle

Program Training 1: Annunciator Function U/ 7Advanced.

Mt JEld 1. Alarm 1 (ALM_L1) ON -->MO01_B relay ON
iT on il S (SET instruction)
S ol L 2. Press F1 key --> MO01_B relay OFF
N (RST instruction)
= 2 HI—1l o— 3. AND circuit with M01_B and CLK1 allows to
Ie) flicker action of Y_AL2 relay
] ) N — N
- 4, Press F2 key --> Y_AL2 relay ON (lamp test)
S o e | | 5 Interlocking with MO1_B relay,
— N [ S—— v Y_AL3 relay is ON/OFF
Ll_ ® FEp TR UEEA 1 & BTTEEGE

ALM occul Oh I |
AL termina ort — Example Annunciator relay unit
N

Lamp flicker ©
AL2 termind OFf — —

Buzzael ON :

output J

AL3 termina  OFF :

Buzzer stop on |_|
F1 key

Lamp tes oh | L

F2 key OFF

The annunciator circuit is frequently used between many users.
If the flicker action is not needed, this action can be done using UT-Adv latch alarm action without ladder program
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

£
L
| -
>
o
>_
©
— Even in RUN, once control by MAN
=
c
(@) YOKOGAWA 4
o RUN/STOP AUTC
= STOP -> ON
u:_, _ DI Control output MAN —--—-- = -
—0 O— ——p
i STOF
DI1 ON

[ RUN/ STOP)
OFF ——— :
ON — i )
TIM1 Ct >
(internal) :

7 OFF i 4

After t sec, MAN->AUTO

right© 2010 Yokogawa Electric Corporation TAdvan |
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

Load the "default" file made in training 1. In Menu [file]=>[open]

Program

001 line: LD NOT instruction [S.R], TIM instruction [CLK1, TIM1, P01]
002 line: Stack lead (TIM1 and OR) E_MOV instruction [C1, A.M]

003 line: LD instruction [TIM1], E_MOV instruction [CO, A.M]

004 line: LD NOT instruction [TIM1], MOV instrction [MOUT_L1]

Full Control at Your Fin

S.R: I relay, RUN/STOP status (STOP:1)

CLK1: 1 sec pulse

A.M : D register, A/M status (MAN:1)

MOUT_L1: D register control output in manual mode

SR
001 _,‘/r !TIM ‘ LK1 | TIM1 | PO1 |
dh
002 !MOV| “ | AM |
TIMI dh
DDB_H !MOV| co | AM |
TIMI
004 _,‘/Ir !MOV| P02 |MOUT_L1|
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

— Click “Set parameter” (a)

c H A\Y H n
i — Click “operation parameter” (b)
e . A\ ”
3 — Click “PPAR" (¢)
> .
> — P1D, PO1: select [0 : #####]
©
= — P01, PO2: Input [10] (e)
_L_) Y Setting Tool — [ MNew File 1 — [Parameter Setting — [prameter setting level:P RO]] EHEI§|
g o' File Edit Wiew Tools Communication Monitor  Windows  Operation  Help - 8 X
O =TT
% = ';l_N?w File ["= Operaiton Parametsr | ~
s ALRM L1 '
L | (a) SPL1 L Setting Ranss
() Build Cadder Proer| SP5_L1
Pws_L1
PID_L1 :
TUME_L1 ame Set Valo i gyljn%glster A
(c) {d)
m G P01 DECIMAL POINT POSITION PO D
EE; P2 £02 DECIMAL POINT POSITION 0 P20
PYS3 P30 P03 DECIMAL POINT POSITION [ w FO3D
P54 P4D P04 DECIMAL POINT POSITION O | PO4D
PO POE DEIGMAL POINT POSITION [iE.=: =0 v POGBD
PGD P0G DECIMAL POINT POSITION [ o POGD
F7D PO? DECIMAL POINT POSITION i A FO?D
FaD P02 DECIMAL POIMNT POSITION U amas v FO2D
PAD PO DECIMAL POINT POSITION [ A FOAD
F100 a1 W) R e ey [0 “ P00
PRl PO PARAMETER (e) P01
P02 P02 PARAMETER P2
\K P03 PARAMETER 0 P03
[ Pn(b) PO DADAMETER o pd b’ v
Setup Para@ation Para@
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

— Click setup parameters (a)

A Rig

Jan,

010

ht© 2010 Yokogawa Electric Corporation
t Reserved

C
ic — Click [DISL] (b)
(.
= — S/R (RUN/STOP switching) Input [X_DI1]
>
('U L
— o File Edit Yiew Toole GCommunication Momitor  Windows  Operation  Help - 8 X
o eI
C = '—I_wa File = Setup Parameter ~
(o) ] Swstem Data GTL DLSL E
@) IJ Set Parameter | P - Setting Fange
IJj Build Ladder Progr| MPY_L1
= ouT
> KEY -
L DISP Mame Set Value Uit gyl;{nigollster 2
CSEL
KLOG LY ALTO AN ST 3 DI (C) AM-D
<5.§. RAL REMOTE/LOGAL SWITCH RALLI-D
T 5/R STOP/RUN SWITGH % DI S/R-D
gILEq (b) BUTO SWITCGH TO AUTO OFF AUTO-D
Svg MAN SWITGH TO MAN QOFF MARN-D
LvL REM SWITGH T REMOTE OFF FEM_L1-D
LoL SWITGH TO LOGAL QFF LGLL1-D
AT AUTO-TUNING START/STOP SWITCH  |OFF AT-D
LAT LATCGH RELEASE OFF LAT-D
LoD LGD BAGKLIGHT OMAOFF SWITGH OFF LCD-D
M1 MESSAGE DISPLAY INTERRUPTION 1 OFF ME1-D
MG2 MESSAGE DISPLAY INTERRLUPTION 2 OFF M32-D
() e ¥ Setting is finished.
“Eenp Parametey Operation Parameter Save the setting: Select [File]>[Save as] in menu
Download setting to UTA:

Select [Communication] >[all download]
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

(@)}
£
L

| -

>

(@)
>_
-

(8]
[e)

| -
)

C

(@)
O
=]
L

1. Press [DISPLAY] key and display control output on the unit
Use AUTO mode for A/M

2. In SW1 (DI1) ON, it will be STOP; output will be 0 %.
3. In SW1 (DI1) OFF, it will switch to RUN mode and MAN mode
MAN mode is kept for 10 sec and then it will be AUTO mode.

AUTC

Control output MAN —--—- -

STOP
| OUT display ' .
ON

I RUN/ STOP,
OFF

TIM1 N 1

(internal)

OFF
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Universal Temperature Controlle

Program Training 2: Start Circuit with Timer  {/7dvanced.

— In ladder program monitoring menu, you can display timer value selecting

= [Monitor]->[detail display] in the menu.

| -

-} SH—FI0J5HEZR TEST

(@]

4>:, . | ! TIM | oLKT | M1 | PO |

f_U o 10

(@]

S [mov [ o | am |

- 002 |

8 1 0

TIMI1 I~

= i _{II [ Mo | oo | AM |

> ' !

L 0 0
- _J/Ir !MO\/ | POz |MOUT_L1|

0w g

ANSEEE | BHSH-EE | 1 —Hss—
o iBER FhEHHLEER 1 & B 4%

1. When S.R (RUN/STOP) status is RUN, TIM1 will start and 1 (MAN) will be transferred to A.M register
2. After TIM1 is finished (P01: 10sec), 0 (AUTO) will be transferred to A.M register

3. During TIM counting (MAN operation), control output P02 (10%) is transferred to MOUT_L1 register
(Manual operation)

0/1 data is written to "D register", not to "I relay" for A/M stitching:
A/M key operation will be available during timer counting
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