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For matters regasding safery. potencaal damage 1o oquipmen
anidior faciliies, additional instroctions ane indicated by the
following hesdings:

A WARMING
Exercise exireme caulion as indicated. This heading isgdicasss
harardows conditions et could coise seven imuiy

2y CAUTION

Exercise extreme coution as indicsied. This heading indicasss
harardoiss condiions that could caise damage 16 equd prmen
srvlior faci lies.

ROTE
Thi% heading indicates additional mstrsctions andfon noges,

The mark (&) designates a protective conductor berminal. Make
surc 1o propey grownd it

The Mafiers regarding Safaty

A WARNING

150 Reries comtrodlers are designed for comrolling
semperaure, humidey and other physical sebieets, 10 must net
b wsid im amy way that may adversely affect the safety, bealth
ar warking canditiors of ikose whio come inbo contagt with the
effects of its usage, When used, adequate and effiective safery
Comunle Fmeiiures rousl be provided at all mes. Mo wanmanty,
enjpreas or implied, is vadid in the case of usage withot having
implemenied proper safely counlermensuess.

A CAUTION
Toe avoed damage bo the conmecied squipment, [agilitbes or the
prodduct il T due 1o o Gsall of the prosdact, salery
Counermssasuee musl be talies befiore uiage. such as proper
ircallamon of tha Nese &0 1he cverhaaling prifection devioe.
| Mocwarranty, expeess or implicd. is walid inthe case of wape
| withiul having smpdemeniod proper safely CoummErmcaa e

* A meeans o Bllow the poser 0 b turied off, ach as 2 swilch
aof @ brcaker, showld Be snstalled in the extemal power cinoait
0 be conmected bo the power terminal of the instrament.

Since the instnament does nod have & buibi-in fuse, do ot
Toarget N broslall & (o i the poswer Cirdul B9 be connecied 1o
the power lermanal.

Fuse Bating: 250 AC 0.5 medium lagged or lagged 1ype
Ulse a fuse which meets the regquirements of 1BC 127,

Thae CH130 Serles comrolbers are providal wilha

deafl kol for hean disckarge. Take care (o prevent metal or
other loreign matter fom obatructing il Failure boodo o may
resudi im probdemis with the product and may evwen ressli in
fure,

Dy mcl Block the drall hobe or allow dust or the like 10 adhere
il Amy risg imiemperaturs of inselsicn Falure may result in
a shonening of ik Hie of product andor problems with 1he
prodisL

Fuoar spaces betwoen instalbad insbnaments, refer 10 24 Bxiermal
Dimeensions and Pane] Cutoul on page 3,

L]

1. Intreduction
11, Check belpre use

Thiis peodust has been Fully checked for quality sssurance prior io
shipment. Mevertheless, vou ane requeised 1o make sure thal thene
is mo error, damage of shomage of delivered items by confirming
the meode] ides and checking the extemal view of the product
arsd 1he nismber of Bocossonies,

Confirmation of Model Codes:

Check the model eodes shick o the case of the produd 1o
ascerin i ohe respoctive codes designale whal was specified
wheen you ordered the product, refirring 1o the following code
lakde:

b2 T B 1] IemperiE e ¢ prevess Soalpo) e

l::'.:"il‘ k] { ¥y {""'I‘_ Imlmur i process oorrraller weth BRE42)
RS - P | DI remy & { process conmmotler wah BSARE

* Specily bnpast Coda; TRMV, W of S04 Sor bupai Typen amd Rangrs abin for deinds

K159 (%) - (*=) | 178 DI temperacare | procews controller wib B5as2 |

FAEpFy Chatpad Bl from Dhapess Dipuons
hitpat Dhptiinna:
REitp el Aovwficy Ngics
ulfix S O T Therrmcoupls B: Sacusscy sl gearmwed
-K 1 | Me oF W el beel iw BOOTC (T
“F1 |4 1 00 i "= Thermoxonple U (T EHN and L (0 D9
EiH] Ise [ 47710
VT to DI [P RTD 0 prosene RSARES, UP (06
Eoymra 115
Addinanal e Pk Inarallain
Tailel o [£3 0T
ALl e
ALHBI * __|Fiv allarm wiih 30 A Beaier break
B Fli s wnilhy 340 4 Beeaier Erean
SV valus biss s |
ALSYVE I]H'rh weilh 22 walae baay
- 15V H = Hi s, hawter Break, 30 A with 3l waloe baas
| --'-iIII'.l'E-"-"-'II- " |HI blagin, hﬂ!.'r FJ: S04 wenth 251 viithoe as

"ot Hepalitt Bl il mod srvs Labely wyil F g W1 inspas by

1-2, Caartion for use

{1} Avoid operating keys of (B front pancl with hard of shasp
ohjects or motions, Lightly touch the operating kews with
fimger tlp fod cperation.

(2} Avoid using solvents soch s ihinner; wipe gently wilh a dry
cloth.

2. Installation and wiring
21, Installation sie (environmental conditions)

Ay CAUTION
In the cuse where these is an isention o operate this product af
o of tho fallowing sics, be aware thai the accurence of fire
mndior caher dangenous situations is consideratile.

Exercise cantion snd svold thess places when selecting an
operational sipe.

(I Where Mammabile gas, cormmsive gas, ol mist and particles
thal cam deteriorate elecirical insulstion are generated or e
abundlasi,

(1) Whens the iemperanite it below «10°C or shove 50 20

(3} Where the relstive humidity is S0%RH or below dew poinl.

4} Where Mghly intense vibration or impact is generated or
teansfomed.




(5) Near high voltage power lines or where inductive
interference can affect the operation of the product.

(6) Dew drops or direct exposure to sun light.

(7) Wherethe elevation isin excess of 2,000 m.

Note: The environmental conditions belong to the installation
category |l of IEC 664 and the degree of pollution is 2.

2-2
@

2
©)

. Mounting

Machine the mounting hole by referring to panel cutout in
section 2-4.

Applicable thickness of the mounting panel isfrom 1.0to 3.5
mm.

As this product provides mounting fixture, insert the product
from the front panel for installation.

2-3. How to remove the instrument out of the case

/\ CAUTION
When the instrument is removed/replaced in the case, make sure
the power isoff. If it isdone while the power ison, it may lead
to problems with the product and/or other problems.

Thereis no need to remove your
CN150 series controllers out

of the case. Nevertheless, should the
need arise, for example, for
replacement, follow the steps
described below:

Insert aminus screwdriver of 6mm ~
9mm into the opening (where
packing is exposed) of the front case
and rotate the screwdriver while
pushing up the lock lever behind the
packing. Once the instrument comes
out by afew millimeters, you can
remove it by hand.

2-4. External dimensions and panel cutout

CN154/CN155 External dimensions CN154/CN155 Panel cutout

130 min.

130 min.

CN158/CN159 External dimensions CN158/CN159 Panel cutout

110

(48 x N-3) *§°

eight 91.6 o
height 96 923

130 min.

x x
jdth 44.6 +
width 48

i When N pieces are
‘ installed laterally.
H N= number

— L

(unit : mm)

Dimension of current transformer (CT) for heater break

alarm
 FOr 0-30A (CTL-6-S)...oovvvrericieeiererins For 0-50A (CTL-12-S36-8)
$2.36
—jls - 22 _ = -, [2%
958 ] ‘ ‘
O | gt . ) e
‘ %«ST 1! N Ny i 3[
Tl | 1 !
o | |
Wi 17 41'* ‘ ‘ 912
‘ © ‘ 2-935 |
> a
40 2:M3depth 4
30 2
40
(unit : mm)
2-5. Wiring
/A\ WARNING

» Always disconnect this product from any power source
during wiring operation to prevent electrical shock.

« Becertain that the protective conductor terminal (@) ) is
properly grounded. Otherwise, a serious electric shock may
result.

» Avoid touching the wired terminal and charged devices while
supplying power.

(1) Wiring operation should be done according to the instruction
for the terminal arrangement in section 2-6. Exercise care
that no wrong connection is made.

Crimp terminal should accommodate the M3.5 screw and
should have awidth of lessthan 7mm.

For thermocouple input, select the compensation wire
suitable to the thermocoupl e type.

For R. T. D. input, leads should be less than 5Q in resistance
and three leads should have the same resistance.

Input signal line should be conducted safely apart from the
high voltage power line.

Shield wiring (single point grounding) is effective for static
induction noise.

Short interval twisted pair wire for input signal is effective
for electromagnetic induction noise.

For power line, use wire or cable which is Imm? or morein
sectional area and of which the performance is equal to or
higher than that of 600V vinyl insulated wire.

Earth grounding should be performed with earth resistance
less than 100Q and with wire thicker than 2mm?.

@)
©)
4
©)
(6)
@)
®

©)

2-6. Terminal arrangement

SR73A
| 422A | 485 |
e se ] @] [ (&g,
T T e T R I O TN e
s - e (ed [ Bl
LF?I?:O»”% @4‘ ‘—l @24‘ l 34‘ |14@ come—g
_RD- ] & [ [ [ |vw -G
@e‘ l zs‘ l 36‘ lm@ ne —
os. @1 [ [ [
'é'x piiary @a‘ l za‘ l 38‘ lm@ com —
£ g Lo [ [®]w Sowir
B @m‘ l ao‘ l 40‘ lzo@ AUHB —




CN158/CN159
| a22n | 485 |
ENE @lllﬁ?lﬁ?l“@ S
S0+ |+ | DT TS |
so- - H @]
[]ib;”:% 77777 @4] llA@ CoM+——
| RD- &Y (s |no - Sohmoe"
@el lm@ No—
O @7] l17
::D_er Mg @al lm@ com  —
: R e I
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2-7. Terminal arrangement table

. L Terminal number
Name of terminal and description -
CN150 Series
Power terminal
100-260V AC+10% 50/60Hz 12VA 11-12
Protective conductor terminal ( @) ) 13
Input terminal
R.T.D. A, Thermocouple, Voltage, Current + 7
R. T.D. B, Thermocouple, Voltage, Current — 8
R.T.D. B 10
Output terminal
Contact: COM, SSR Drive voltage, Voltage, 14
Current +
Contact: NO, SSR Drive voltage, Voltage, 15
Current —
Contact: NC 16
Communication terminal
For RS-422A For RS-485
SG SG 1
SD+ + 2
SD— _ 3
RD+ 4
RD- 5
Alarm output (option) terminal
COM Contact rating 240V AC 1.5A 18
(resistive load)
AH Higher limit alarm 19
AL/HB Lower limit alarm or heater break alarm 20
Set value bias (option) input terminal 21-22
Heater break alarm (option) CT input terminal 23-24

B terminal.

Note: For Thermocouple, Voltage, and Current input,
measurement error results by connection between B and

3. Instruction for front panel

3-1. Drawing and the name of the parts

Thisis an example of the front panel of CN154/CN155.

= = Name of parts
- ®: Measured value
HB88H © 5 avae (@
L D D @: Set value (SV)
S c display

HEHE e

AH  AHIHB MAN STBY  COM

o O o O O—11—®

our AT
o O

(=) () a) (e )e

MAN

®: Monitor LED
@: Key switches

3-2. Instruction for front panel

@: Measured value (PV) display (green)
(1) Displays current measured value on the mode O basic
screen.
(2) Displays parameter type on each parameter screen.

@: Setvaue (SV) display (orange)
(1) Displays set value on the mode 0 basic screen.
(2) Displays selected item and set value on each parameter
screen.

®: Monitor LED
(1) OUT (output) monitor LED (green)

 For contact or SSR drive voltage output, alight turns
on for output ON and turns off for output OFF.

 For current or voltage output, the light intensity
changes proportionally to the output altitude.

AT (auto tuning) monitor LED (green)

* Onselectionby @ &, ON turnson AT waiting
( key), flashes on AT execution.

AH alarm output monitor LED (red)

e Turnson for higher limit alarm output ON.

AL/HB aarm output monitor LED (red)

e Turnson for lower alarm output ON or heater break
alarm ON.

MAN (manual control output) monitor LED (green)

 Flashes when control output isin manual operation.

STBY (control output stop) monitor LED (green)

» Turns on when the control output stop modeis
selected.

COM (communication) monitor LED (green)

 Turns on when the remote communication mode is
selected.

@)

©)
4

©)
(6)

@)

@: Key switches
@ (parameter) key

* Presson set screen to move to next set screen.

» Keep pressing three (3) seconds for function of move
key between basic screen of the mode O screen group
and direct call screen of mode 1 screen group.

(2) & (down) key

* Presson the set screen to flash the point of the least

digit and to reduce data or back increment data.
(3 @ (up) key

* Presson the set screen to flash the point of the least

digit and to increase data of increment data.
4 (entry/registration) key

» Presson the set screen of the mode O screen group
and mode 1 screen group to fix the data changed by
the @, & keys and to extinguish flash of the point.

» The function selecting screen, of the mode 2 screen
group, registers data of the point flashing digit and
simultaneously shifts a data changeable digit (the
point flashing digit).

» Theinput scaling screen, of the mode 2 screen group,
registers data and shifts a parameter capable of being
set (in the row in which the rightmost point is
flashing).

» Pressthe key for five seconds and it functions to
change the basic screen of the mode 0 screen group to
the function selecting screen of the mode 2 screen
group and vice versa

(5) (manual) key

 Pressing this key on the control output screen changes
automatic control output to manual control output and
vice versa. During manual control output, the MAN
monitor LED flashes.

» Themay key does not function in the control output
stop mode.



4. Screen instruction
4-1. Power on and initial screen display

After turning on power, the display shows each power oninitial
screen for approx. 1.5 seconds, then moves into the basic screen
of the mode O screen group.

Turning
on power

U
Series type (734, 741)
< | Inputtype ( £ : Thermocouple, #& :R.T.D.,
A& Voltage (mV), #&': Voltage (V), ~&': Current (mA))

Displays output screen
S| Control output type &: Contact # : SSR drive voltage
U C:Current &':Voltage
Lower limit of the selected measuring range

Higher limit of the selected measuring range
U Mode 0 screen group basic screen

Power on initial screen

=5

]
(=)

Measured value (PV)
Set value (SV)

4-2. Alarm type code table

AH WithWithout | ALHB WithWithout
Alarm code | signment | inhibit action | assignment | inhibit action
o(Z) Notassgned | ————— Notassgned | —————
1+ Higher limit Without Lower limit Without
(/) | ceitionvalue | inhibitadion | deviaionvalue | irhibit ction
> Higher imit | Without Lowarlmit | Without
(2 ) | aoievdie | ihibitadion | ediutevaue | irhibitection
3 Higher limit With Lower limit With
(F ) | devictionvalue | inhibitadion | deviationvaue | irhibit action
Higher limit With Lower limit With
4( < ) abolutevaue inhibit action aosolutevaue | inhibit action
Hgherlimt | Witod | nemerreskc |
5( =) ) devigtionvaue | inhibit action Hester bresk
Higher imit | Without
6(5 ) |amiuevdie | inibtagion | MeEebek |
Hgheimt | With | neer ek |
7( 7 ) | devisionvelue | intibitagion | HeEe bresk
Higherfmit | With
8( 8 ) |amiuevde | inibitagion | MeEEDEK | -
Note: Inthe above table, the alarm codes 5 through 8 are

selectable when the apparatus has the optional function
of heater break alarm.

4-3. Screen change

(1) Screen change from mode O group to mode 1 group
* Pressing the key for three seconds on the basic screen
of the mode 0 screen group changesit to the direct call
screen of the mode 1 screen group and vice versa.

0-0 Basic Screen 1-0 direct call screen

[ 25] (PE~R|
<R
3 seconds

(2) Screen change from mode O group to mode 2 screen group
* Pressing the key for five seconds on the basic screen
of the mode O screen group changesit to the function
selecting screen of the mode 2 screen group and vice versa.

0-0 Basic Screen 2-0 Function selecting screen

-
i B <

5 seconds

(3) Screen change within mode 0 screen group
e By pressing the key, the screen changes.
(4) Screen change within mode 1 screen group
e Two methods are used for screen change within mode 1
screen group. Oneisto pressthe key as shown on
above mode O screen group. The other isto mode the
screen directly by indicating screen No. on the top direct

call screen.
Example: Direct calling the screen No.8 PV bias value set
screen
1-0 direct call screen 1-0 direct call screen 1-8 PV bias value set screen
PR-5 key  [FR-A key [PE_&
a4 = &:? a4
several times point flashes

(5) Selecting and setting digit to change of function selecting

screen of mode 2 screen group

« When the function selecting screen is displayed, the point
of selectable digit flashes.

e By pressing key, the selectable digit (digit whose
point is flashing) moves.

 |n case of changing the set value, flash the point to be
changed with key, select data with the &) keys and
press () key again to register the set value and move
selectable digit.

Example: changing the control output characteristics from

~ (heating) to = (cooling)
25 (&) key |35 /—l @key

05 o) EDkey 35 =
L b [ L }—{ 7 L |

* “ on the screen shows the selectable digit (digit whose
point is flashing).

Note: In case of changing data and pressing key longer
than 5 seconds, the screen moves to mode O basic screen
without a data registration. It requires a data verification

with key and screen change.

(6) Shifting setting items on input scaling screen of mode 2

screen group and setting method

¢ Pressing the key on the function selecting screen calls
the input scaling screen onto the display. The decimal
point in the rightmost position on the top row flashes.
Pressthe @ or & key to change the lower limit value
and press the key to register the data.

» Upon registering the lower limit value data, the decimal
point in the rightmost digit in the bottom row beginsto
flash. Change the higher limit value by pressing the (&
or @ key and register it by meansof the@ key.

« Upon registering the higher limit value data, the decimal
points in the rightmost digits of the bottom and top rows
flash. Change the positions of the decimal points by
pressing the [@&) or & key and register it by means of the

key.

e Eachtimethe key is pressed, the flashing decimal
point in the rightmost digit moves from the top row—
bottom row—top and bottom rows—top row—.

 |n case the lower limit value and the higher limit value are
set to produce a difference which is less than 100 counts or
more than 5000 counts, the higher limit value is forced to
change to +100 or +5000 counts. The higher limit cannot
be set to be less than alower limit value +100 counts or
more than alower limit value +5000 counts.




4-4. Instruction for screen change and each screen

Note:  Inthefollowing, the &j mark key
indicatesthat the key above &7 5 seconds
themark should be pressed.

Mode 0 Screen Group key
b 3 seconds
00 .
=1 Basic screen

77| SVinitid value:  lower limit of meesiring range

Setting range: within meesuring range

= Upper row displays messured value (PV) and lower row displaysand

&:) changestheset vdue (SV). Refer to ltem 5-1 for detail.

01
~5| Control output screen
© G|  [Initid vauefor manudl operation:

= Thevaueimmediately before switched to manua
Setting range for manudl operation: 0~100%

&) Themeasured vaue (PV) is digplayed on the top and the control output
vaueon thebottom. Pressing theMAN key on this screen switches
autotomanud and viceversa. Refer to ltem 4-6 (1) for detall.

02
o4& |  Control execution/stop selecting screen
ELEC Initid vlue:.  EXEC
steY.van] B  Setingrange EXEC, STBY

Execution( £4£= )orstop( 5£45 ) of control issdected.
Refer to Item 4-6 (2) for detall.

AT (auto tuning) action control screen

Initid vdue  OFF

Setting range. OFF, ON

For “ON” sdlection, AT isexecuted and for “OFF’ sdection, AT is
cancdled.

Refer to Item 5-2 for detall. This screen gppears only during ON/OFF
operation; it does not gppear when control is suspended or during
manud output.

Higher limit alarm set screen

Initid vlue.  Absolutevaluedarm:

higher limit for the measuring range

Deviation darm: 2000 unit

Absolutevauedarm:  within messuring range
Deviation darm: 0~2000 unit

Displaysexcept the casewith darm option and thedarm type of the
function sdlecting screen of mode 2 screen group is not pecified.
Refer to Item 5-3 (1) for detail.

Setting range:

Lower limit alarm set screen
Initid vlue  Absolutevaluedarm:
lower limit for the measuring range
Devigtiondarm: -1999 unit
Sdtingrange  Absolutevauedarm:  within measuring range
Devidiondam: -1999~0 unit
Digplaysin casewith darm option and the darm type of thefunction
sdecting screen of mode 2 screen group is higher limit and lower limit.
Refer to Item 5-3 (2) for detail.

Heater break alarm value set screen

Initid vaue: OFF

Setting range: OFF, 0, 1~50.0A or OFF, 1~500A

Digplaysin the casewith heater bresk darm option and darm type of the
mode 2 screenishigher limit+hegter break.

Refer to Item 5-3 (3) for detail.

Upper row displaysload current detected by CT.
(If theoutput isOFF, itshows [= = — — )

NOTE: Thehester bregk darm can be added if theinstrument hasadarm option and the
control output isthe contect type or the SSR drive voltage type.

Heater break alarm

« Setthedamleve a gpprox. 85% of thenormal load current. In caseof large current
vaiation, st larger vaue.
If multiple heetersare connected in pardld, set alarger vdueto output darm for single hester

breek.

If“mFF " issdected, no darm output isobtained. Sdecting” 5/~ # " during darm output,

theaam output iscanceled.

For casewhen hester bresk function is not applicableto direct current load, phase contralling

current and three phase hegter.

« Connecting current transformer (CT)
Oneof theload linewires passesthrough the hole of the cusom CT.
Wirefrom the secondary sdetermind of CT tothe CT input termind of theingtrument.

To CT input terminal of

controller (no polarity) NOTE: Two typesof the heater bresk

CT of 30A and 50A areavailable, the
type sdlected upon ordering is shipped
with the product as an accessory. Note
the maximum current to be set is50.0A
for bothtypes. CT isnot provided when
0~500A isdesigneted.

Heater (load) wire

MODE 1 Screen Group
1-0
=== Direct call screen (screen No.0)
i Initid vaue: 0
= Setting range: 0~19
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P = OFF

g ;
=
&
15

=
1=0FF| &2

I=OFF
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Set the screen No. to move the screen of the mode 1 screen group.
Refer to Item 4-3 (4) for detail.
The screen with no display condition is skipped.

Set value bias set screen (screen No.1)

Initid vaue: 0

Setting range: -1999~2000 unit

Digplaysin the casewith set vdue bias option. The set vaueiseffective
during shorted SB termindl, and isadded to the set vdue. Whileitis
valid, theleftmost point on the bottom row stays|it on eech displayed
screen, exduding theinput scaling setting screen.

Proportional band set screen (screen No.2)
Initid value: 3.0%

Setting range: OFF, 0.1~999.9%

Refer to Item 6-2 (1) for proportional band.
Sdect “OFF" to perform ON/OFF action.

Action hysteresis set screen (screen No.3)
Initid value: 3or 0.3

Setting range: 1~999 unit

Set ON/OFF hysteresis on ON/OFF action.
This screen gopears only when P=OFF.

Integral time set screen (screen No.4)

Initid value: 120 seconds

Setting range: OFF, 1~6000 seconds

Refer toltem 6-2 (2) for integrd time.

Not shown on ON/OFF action. Sdlection of OFF startsPor PD action.

Derivative time set screen (screen No.5)
Initid value: 30 seconds

Setting range: OFF, 1~3600 seconds

Refer to Item 6-2 (3) for derivativetime.

Not shown on ON/OFF action.

Sdection of OFF gartsPor P action.

Manual reset value setting screen (screen No.6)
No.6 Initid vaue 0.0%

Setting range: -50.0~-50.0%

Offset isadjusted when |I=OFF (P or PD action) issdlected.
For detailsof manud resetting, refer to Item 4-6 (3).

This screen gppears only when 1=OFF has been sdlected.

Set value function set screen (screen No.7)

Initid value: 0.40

Sdtting range: OFF, 0.01~1.00

Used for suppressing overshooting and undershooting in expert PID.
For SF=1.00, minimize overshooting, for SF=OFF, expert PID isuneble
tobenorma PID action. Thisscreen does not ppear when P=OFF or
1=OFF.

PV bias value set screen (screen No.8)

Initid vaue: Oor 0.0

Setting range: -200~200 unit

Used for sensor input error compensation.

Contralling is performed with corrected vaue for bias stting.

PV filter ime set screen (screen No.9)

Initiad vaue: 0 second

Setting range: 0~100 seconds

Used for the case of large input change and noise overlapping to reduce
theeffect.

Key lock mode set screen (screen No.10)

Initid value: OFF

Sdttingrange OFF, 1,2, 3

No datachangeis effective on the display screen locked.

Neverthdess thedirect cal screen and the keylock mode setting screen
arenot locked by setting any lock No.

Lock Nos. and Ranges to be locked are as follows:

Lock No. Range of Screens to Be Locked
OFF Release of lock
1 Other screens than basic, control output,
AT action control and communication mode screens
All except basic screen
3 All screens




Mode 2 Screen Group (Function selecting screen)

1-11

Vandl|
output

1-12

P
y(ry
HI[LS]

Proportional cycle setting screen (screen No.11)
Initid vue  Contact output 30 seconds

SSR drivevoltage 3 ssconds
Sdtting range: 1~120 seconds
Timeof proportiond setting cydeisset.
The screen does not display voltage or current output.
Refer to Item 4-6 (4).

<

Lower limit output limiter setting screen (screen No.12)

Initid vaue 0%

Sdtting range: 0~99%
A lower limit value of control output isset.
Refer to Item 4-6 (5) for output limiter.

gt

Higher limit output limiter setting screen (screen No.13)

Cyx

Initid vaue: 100%

1-14

@5

Setting range: 1~100%
A higher limit value of control output isset.

5o

Soft start time setting screen (screen No.14)

o

nm

Initid vaue OFF

No
communi-
cation

il
'
'
'
'

< @

AT

N
i~

@

'
'
(B

Setting range: OFF, 1~100%
Timefor soft sart, during which output is changed gradudly, is set.
Refer to Item 4-6 (6).

Communication mode selecting screen (screen No.15)
Initid value: Lod (locd)

Setting range: Lod, Remt

Communicationisalowed in the mode digplayed on the bottom.

egtl]

AN

Communication address setting screen (screen No.16)

Initid vdue: 0

Setting range: 0~99

In caseaplurdity of apparatus are connected for communication, the
machineNo. issetinarangefrom 0to 9.

Communication data format selection screen (screen No.17)
Initid: 7o E

Sdtingrange: 7b E, 80 n

Sdect dataformat of communication from 7b_E (detabit length : 7hits,
parity: even, sop bit: T)or 8o _n (databit length: 8hits, parity: none,
sopbhit: 1)

1 Communication rate selecting screen (screen No.18)
1 Initid vaue 1200 bps

" Sdectablerange: 1200, 2400, 4800 and 9600 bps

A ratefor detatranamisson to the host is selected.

Delay setting screen ScreenNo.19

Initid vaue 80

Setting range: 0~255

Delay timefor starting communication from receiving communication
command isset.

Deay time=0.1 x set vlluemsec.

Thescreenisdigplayed for RS-485.

Note: For detailsof communication, refer to theinstructionson
communicationin ltem 8.

2-0
050 = [000®
—> L = eO®!

Use key to move sdect digit and data

flashing pairt,

regigration, the sdectable digit isindicated by

flaghing.

NOTE: If itisonauto tuning execution or key lock isset onlock No.1,
2 or 3, no selection can be performed even if the digit point is

and ® arenot displayed.

®+®: Measuring range code select digit

Control output characteristic select digit
Initid velue.—

~ : RA (hedting characterigtics)

~ : DA (codling characteristics)
Refertoltem 6-3.

Alarm type select digit
Initid velue: /
Sdect from*“4-2. Alamtypecodetable’.

Initid value £

Sdect from

£ :Lockmodeand ~ :REAL mode
Refer toltem 5-3(3).

Input scaling screen

Initid value:

Lower limit vaue (top row) 00
Higher limit value (bottomrow) 100.0
Position of decimd point 00
Satting range:

Lower limitvdue -1999~9899 units
Higher limit value -1899~9999 units

Span = Higher limit value- Lower limit vaue

=100~5000 counts
Position of decimal point;
No decimal poirt, 0.0, 0.00 and 0.000

Scaling isdonefor lineer input (MV, V or mA).

Heater break alarm action mode select digit

Digits® and @ are not shown in case of no option. Digitsof @, ®

Initid value: Multi 05, Voltage (V) 81, Current 95 fixed.
Sdecting two digitsfrom “4-5. Measuring range codetable’.

The screenisonly for monitoring and no setting ispossblein the case

of sensor input.
Refer to Item 4-3 (6) for details

4-5. Measuring range code table

NOTE:

Screenflameon ltem 4-4isasfollows

Screens always shown

during key operation.

Screens shown during case with
option or selected option.

Screens shown or skipped depending on the type of
output or the setting status of control action mode.

nputtype | code  MEASUTG [ooge| Measuring
*1B 01 0~ 1800°C| 12 0 ~ 3300°F
- R 02 0~ 1700°C| 13 0 ~ 3100°F
3 S 03 0~ 1700°C| 14 0 ~ 3100°F
£ K 04 -100 ~ 400°C| 15 -150 ~  750°F
2 K 05 0~ 1200°C| 16 0 ~ 2200°F
3 E 06 0~ 700°C| 17 0 ~ 1300°F
o] J 07 0~ 600°C| 18 0 ~ 1100°F
S T 08 [-199.9 ~ 200.0°C| 19 -300 ~  400°F
2 N 09 0~ 1300°C| 20 0 ~ 2300°F
S|P [2u 10 [-199.9 -~ 200.0°C| 21 | -300 - 400°F
£ 2L 11 0~ 600°C| 22 0~ 1100°F
£ 31 -200 ~ 600°C | 39 -300 ~ -1100°F
= Pt 100 32 [-100.0 ~ 100.0°C| 40 |-150.0 ~ 200.0°F
i 33 -50.0 ~ 50.0°C| 41 -50.0 ~ 120.0°F
al [ 34 | 0.0- 2000°C[ 42 [ 0~ __400° |
= 35 -200 ~  600°C | 43 -300 ~ -1100°F
214 IPt 100 36 |-100.0 ~ 100.0°C| 44 |-150.0 ~ 200.0°F
37 -50.0 ~ 50.0°C| 45 -50.0 ~ 120.0°F
38 0.0 ~ 200.0°C| 46 0~ 400°F
() 0~ 10 71 | Initial value: 0.0~100.0 | Thermocouple
E 2[ 10 - s0 72 |Condiions of scaling | B, R, S, K, E, J, T, N: JISIANSIIEC
g 0 - 100 73 Scaling setting range: R.T.D.
— -1999~9999, Pt100 : Present JIS/IEC
Voltage 0- 1 81 | Span: 100~5000 counts | JPt100: Former JIS
0~ 5 82 | Position of decimal point: | *1 Thermocouple B: Accuracy not
\% 0~ 10 83 | No decimal point, the guaranteed for temperatures
Current ﬁrst,_ second and third below 400 °C (750 °F).
mA 4 ~ 20 95 | decimal places *2 Thermocouple U, L: DIN43710

In case measuring range is modified, set values, alarm action point and other

related values are dl intialized.

NOTE: In casetypes of Alarms are changed, values are initialized.




4-6. Supplementary explanation of screens

(1) 0-1 Control Output Screen

» During manual control an output value is set on this
screen. In automatic control, it isonly for monitoring.

* For switching automatic control to manual, pressthe
key on the control output screen.

* The MAN monitor LED flashes during manual control and
goes out when control is changed to auto.

» Thisscreenisonly for monitoring in the stop mode, when
AT isON, or keylock isset at 2 or 3.

» Manua control output isreleased if the stop modeis
selected or the type of input or the measuring range is
changed during manual control.

« For changing the manual output value, the @& and &
keysare used. It isnot necessary to pressthe key.

» During manual control, the setting range of control output
is between 0 and 100%. In case an output limiter has been
set, that value serves as the higher/lower limit of the
setting range.

* In ON/OFF action (P=0), manual control output should be
at 0% or 100% (For V and | output, lower limit output
limiter or higher limit output limiter).

» When auto is changed to manual, the action becomes
balanceless and bumpless. If the measured value (PV) is
out of the proportional band, it does not attain balanceless
and bumpless action.

* |If power isturned off during manual control output and is
turned on again, the condition is stored in the memory.

Note: Moving to another screen while maintaining the manual
modeis possible. In thiscase, it should be noted that
control output is made manually. The apparatusisin the
manua mode when the MAN monitor LED is flashing.

(2) 0-2 Control Execution/Stop Screen

* Usethe @ and & keysto select control execution
(EXEC) or stop (STBY). Then register it by means of the

key.

» Upon selecting stop, the STBY monitor LED turns on and
the control output display turnsto 0%.

» Upon selecting execution, the mode changes to automatic
control; it is not possible to go directly from the stop to the
manual mode. When control is being executed, the STBY
monitor LED remains unlit.

» Even at stop, the alarm works.

* When AT isON or 1, 2 or 3 of keylock has been selected,
no changeis allowed.

1-6 Manua Reset Value Setting Screen

* Inthe PID operation, an offset is corrected automatically
by I, i.e, integral calculation. When | is set at OFF, this
correction is not made and output is manually increased or
decreased for correction. Thisis called manua reset (MR).

1-11 Proportional Cycle Setting Screen

* Inthe case of contact output or SSR drive voltage output,
time in which output is ON + time in which it is OFF in
the proportional band, that is, proportional cycletimeis
Set.

1-12, 1-13 Lower Limit and Higher Limit Output Limiters

Setting Screens

 The output limiters function effectively to maintain the
lowest temperature, to suppress control overshoot by
limiting control output to minimum and maximum values
Set.

* Intheoutput limiters, priority is given to the lower limit
value. Therefore, when the lower limit is set at avalue
higher than the higher limit value, the higher limit value is
forced to be the lower limit value + 1%. Therefore, the
higher limit value cannot be set to be |ess than the lower
limit value + 1%.

©)

(4)

©)

(6) 1-14 Soft Start Time Setting Screen
» Soft start is the function selected to raise control output
gradually in the beginning of control. It is effectivein
preventing excessive current from flowing into a heater or
similar apparatus.
» Soft start functionsin the following cases:
@ Upon applying power in the auto mode
@ When control stop (STBY) is changed to control
execution (EXEC)
3 When scale-over isrestored to the normal state (in auto
mode)
The above are on condition that soft start time and
proportional band are not set at OFF.
* Inthefollowing cases, the soft start function is released.
@ Soft start time has elapsed without problem.
@ Auto is changed to stop or manual mode during the
execution of soft start.
3 Soft start time or proportional band is changed to OFF
during the execution of soft start.
@ The measurement range code is changed during the
execution of soft start.
® Control output characteristic is changed during the
execution of soft start.
® Scale-over of ameasured value occurs during the
execution of soft start.
@ Control output fallsto alevel below the output value of
soft start during the execution of soft start.
» Auto tuning is unable to be carried out during the
execution of soft start.

5. Operation
5-1. Setting of set value (SV)

(1) Pressthe @ or & key to set set value. Keep pressing it to
flash the point of the least digit of set value and increase (or
decrease) value.

After confirming the value to coincide the set value, press

to register the data.

After registration of the data, the point of the least digit goes
off.

Example: Setting set value to 500 °C.

0-0 basic screen

@
@

25| @ key 25| @) key 5 key 25

z 453 o7) R N W7 s]
V) > v .

continuing point flashing one by one point flashing %%g%g?gg?gtrtgﬂon

5-2. AT (Auto tuning)

(1) Execution of AT action
» By pressingthe @ or & key on AT action control
screen, =&~ display on lower row turnsinto @~ and the
point of the least digit starts flashing, then the LED for AT
monitoring turns on to indicate AT standby. Press
key to start AT action with point going off and LED for
AT monitoring flashing.

« LED for AT « LED for AT
. 0-1 monitoring monitoring starts
0-0 basic screen AT action control screen  turns on flashing
25 key |FE Blkey [RE | key [B£ | action

aoFF [ onl [ on~|starting

&

v b v

point goes off to

indicate registration

* When AT is carried out, ON/OFF action of output is
repeated several times, with the set value as the border
line, to make PID values stored in the memory and
terminates. At the same time, control is started by using
stored PID constants.
The AT monitor LED goes out and the display onthe AT
action control screen changesto o<~

point flashing



)

Abort of AT
To abort the AT action, by showing the AT action control
screen, pressthe @ or (@ key to select o~F and press

off.

key to abort AT and LED for AT monitoring also goes

Note: Whenthe AT action is aborted, each value for PID is not

changed.

©)

4)

©)

(6)

@

AT unable for following conditions.

» When the control stop modeison (The AT screen is not
displayed.)

» During manual output control (The AT screen is not
displayed.)

» Theproportional bandis <& setting (ON/OFF action).
(The AT screenis not displayed.)

e Lock No.2 or 3isselected on the key lock set screen.

* PV (measured) valueis over the scale.

» During the execution of soft start

AT isautomatically canceled in the following condition

during AT execution.

 Duration equal to or longer than 2 hours passed in the
output level of 0% or 100%.

 Power shutdown.

* PV (measured) value is over the scale during AT
execution.

The items enable to be set are as follows:

» Level setting of the higher limit alarm.

* Level setting of the lower limit alarm or heater break
alarm.

» Screen number setting and key lock setting on the direct
call screen of mode 1 screen group.

Relationship between AT and set value biasis asfollows;

* When SB termina is shorted before AT execution, AT
executes in the condition with SV +set value bias.

* When SB terminal is opened during AT execution
mentioned in the above, AT executes with SV +set value
bias condition, then controlled with SV condition after
completing AT execution.

* When SB terminal is opened, AT executes with SV
condition.

» When SB termina is shorted during AT execution
mentioned in the above, AT executes with SV condition,
then controlled with SV +set value bias condition after
completing AT execution.

. Setting of alarm

Higher limit alarm setting

e The higher limit alarm set screen is shown in case where
aarm option is added and the higher limit alarm of the
aarm type select digit on the function selecting screen of
the mode 2 screen group is selected.

 Higher limit deviation value alarm is output for measured
value to be greater than set value + alarm set value.

 For higher limit deviation value dlarm, if set value + alarm

set value exceeds the higher limit of the measuring range,
the action point is the higher limit of the measuring range.
 Higher limit absolute value alarm outputs alarm signal for
the measured value exceeds the alarm set value.
* Withthe @ or = key, value at which the alarm signal
should be output is selected and registered with key.
Example 1:
In case of setting the alarm action point at 600 °C for higher
limit deviation value alarm. Set value is 500 °C.
As500°C + X °C + =600 °C, X=600-500 = 100 °C should
be set.

0-2 Higher limit deviation value alarm set screen

Mkey [FH Akey [54 E key [FH

continuing point fiashing ©"€ by one point goes off to

int flashi
pontfiashing indicate registration

@

©)

Example 2:

In case of setting the alarm action point at 600 °C for higher
limit absolute value alarm.

The set point is action point.

0-2 Higher limit deviation value alarm set screen

A+ Rkey [GH Rkey [AH key [g4
200 5045, 500, &D 500
continuing it fiaghing ©Me BY ON€ point fiashing point goes off to

indicate registration

Lower limit alarm setting

e Thelower limit alarm set screen is shown in case where
alarm option is added and the lower limit alarm of the
alarm type select digit on the function selecting screen of
the mode 2 group screen group is selected.

e Lower limit deviation value alarm is output for measured
value to be less than set value + (alarm set value).

 For lower limit deviation value alarm, if set value + (alarm
set value) isless than the lower limit of the measuring
range, the action point is lower limit of the measuring
range.

« Lower limit absolute value alarm outputs alarm signal for
the measured value is less than the alarm set value.

* Withthe @ or @ key, value at which the alarm signal
should be output is selected and registered with key.

Heater break alarm setting

* The heater break alarm value setting screen is displayed
when the apparatus is equipped with the optional heater
break alarm function and heater bresk alarm is selected in
the alarm type selection digit of the function selecting
screen of the mode 2 screen group. The top row shows for
monitoring purposes the value of the presently flowing
current detected by CT and the bottom row shows the set
value of the alarm current.

e When OFF is set as the heater break alarm value, the
heater break alarm does not function.

* By setting OFF during heater break alarm signal output,
heater break alarm output is terminated.

 For set value other than OFF, heater break alarm signal is
output if the current that flows in case where control
output (contact or SSR drive voltage) is ON, isless than
set value.

e |f LOCK modeis selected at heater break alarm action
mode select digit on the function selecting screen of the
mode 2 screen group and the break alarm signal is outpu,
alarm signal is only terminated by changing the break
alarm value into OFF or shutting down power.

If REAL mode is selected and heater current isless than
current value being set, break alarm signal is generated. |If
heater current exceeds the current threshold (0.1A), output
of break alarm is terminated.

¢ Set the heater break alarm current value by means of the of
the @) or [ key and register it by using the @@ key.

6. Supplement

6-1. Auto return function

In case there is no key operation for three minutes on each of the

screens except the control output screen and the heater break

alarm value setting screen, the basic screen of the mode O screen

group is displayed (auto return).

6-2. PID (Screen No.2, 4 and 5 of mode 1 screen group)

PID values are automatically set by performing auto tuning,
modification may be required for object to be controlled.
If auto tuning is not performed, PID value should be set.



(1) P (proportional action)

Control output rate (%) is set for measuring range.

Control output value changesin proportion with measured
value (PV) and set value (SV).

For wide proportional band, change of control output is small
relative to deviation. The narrower the proportional band is,
the larger the output variation is and the more intense
proportional actionis. Too narrow proportional band causes
ON-OFF like action with oscillation.

| (integral time)

A function that compensates the offset created by
proportional action. Effect of compensation isweaker for
longer integral time and is intensified by shortening time.
Too short integral time causes integrating hunting and may
result in wavy operation.

D (derivative time)

Improves stability of control by reducing overshooting of
integration from expected change of the control output.
Effect of compensation is weaker for shorter derivative time
and isintensified for longer time. Too long derivative time
may result in oscillating operation.

@)

©)

6-3. Control output characteristics (® digit of function

selecting screen of mode 2 screen group)

Control output characteristics determines the control output
direction according to the measured value (PV) relative to the set
value (SV).

(1) -~ (RA characteristics)
Control output increases for lower measured value relative to
set value, it is used for heating on temperature control.

(2) & (DA characteristics)
Control output decreases for lower measured value relative to
set value, it isused for cooling on temperature control.

6-4. Error message

(1) Defect of measuring input

In case of thermocouple break, R.T.D. A break
and PV being approx. 10% greater than higher
limit of measuring range.

In case of PV being approx. 10% less than the
lower limit of measuring range with inverted
polarity of input wiring.

=] Cold junction (CJ) defect to higher side for
thermocoupl e input.

7] Coldjunction (CJ) defect to lower side for
thermocoupl e input.

Break of B or B and multiple break of A, B, B

upon R.T.D. input
(2) Defect of Heater Break Alarm CT Input

The CT input value exceeds 55A (550A for 0~5V
DC input).

The CT input value fallsto -5A (-50A for 0~5V
DC input) or lower.

Note: Message of heater break alarm is only displayed on
heater break alarm set screen.
[====] isshown when output is OFF. Itisnot
defective.

Note: Contact to us or our representative in case of any defect

regarding this product.

-10-

7.

7-1. General

Instructions on Communication

Section 7 deals with communication interface, which isan
optional function, and communication procedure.

For the CN150 series, two types of communication

interface, RS-422A and RS-485 are available. Each enablesa
personal computer or the like to set and read various data by the
use of signals which conform with EIA standards.

RS-422A and RS-485 are communication standards established
by the Electric Industries Association (EIA), which are meant for
electrical or mechanical matters, the so-called hardware, but not
for the software portion of the data transmission procedure.

Accordingly, communication even with an apparatus having the
same interface cannot be made unconditionally. It requiresa
thorough understanding of specifications and procedures.

The use of RS-422A or RS-485 allows a plurality of apparatuses
to be connected in aparallel configuration. It isalso possible to
use aline converter for conversion of RS-232C to/from RS-422A
and RS-232C to/from RS-485.

7-2.How to connect CN150 Series with host computer
7-2-1. Control signals

Since the apparatus is provided with input/output transmitting and
receiving data lines and an earthing line for signals but not with
any other signal line, control signals should be processed by the
host side.

The method of processing differs from system to system and
connection details should meet requirements of the host
computer. Examples of connection are shown in the following.

7-2-2. Connection of RS-422A

(1) Thelogical levelsof input and output of this apparatus are
basically asfollows:

Mark state ~ **—<**+ (Example: SD- < SD+)
(including the state in which communication is not carried
out)

Spacestate  **—>**+ (Example: SD- > SD+)

However, since the impedance of SD+ and SD- of this

apparatusis high until just before transmission, the above

levels are output just before commencing transmission.
(2) Example of Connection of RS-422A

Host computer
FG (Earthing for protection) o ) SR73A and 74A Controllers 1
-~ Shielding wire terminal No.
gg + L §B+ g] Transmitted data
- T — -
RD+ <— —— RD+ 4] .
- | Received data
RD- — —f—~—— RD- 5
SG "~ —— SG 1 Earthing for signal

SR73A and 74A Controllers 2
terminal No.
SD+ 2
SD- 3
+ 4
EB_ SJ Received data
SG 1 Earthing for signal

J Transmitted data

AN

Terminal resistance (510Q)

Note: Some line converters between RS-232C and RS-422A
may have the following indication for terminal
(connector) output. If that isthe case, logical levels
should be checked before connection.




Example: Mark state TxD+ > TxD-

Spacestate T xD+ < TxD-

Line converter ) SR73A and 74A Controllers
FG (Earthing for p_rcitectlon) Shielding wire terminal No.

T x D+ — SD+ 2

T x D- i SD- 3

R x D+ . RD+ 4

R X D- «—— RD- 5

SG = SG 1

7-2-3. Connection of RS-485

(1) Thelogical levelsof input and output of this apparatus are
basicaly asfollows:

Mark state  -Terminal < +Termina

(including the state in which communication is not carried
out)

Space state  -Terminal > +Terminal

However, since the impedance of +terminal and -terminal of
this apparatus is high until just before transmission, the above
levels are output just before commencing transmission.

(2) Example of Connection of RS-485

Host computer

FG (Earthing for protection) ~ Shielding wire CN150 Controllers 1

L terminal No.
() i +) 2
Q) i —] Q) 3
SG —+ — SG 1

CN150 Controllers 2

terminal No.
() 2
AW O 3
— SG 1

Terminal resistance (510Q)

7-2-4. Terminal resistance

As CN150 Series are not provided with terminal resistance,
connect a 510Q2 resistance to only the last (the furthest from the
host) station.

Note: If terminal resistance is connected to two or more,
correct action is not guaranteed.

7-2-5. Control of 3-state output

(1) Since RS-422A and RS-485 employ the multi-drop system,
in order to prevent signals from colliding, transmission
output should be controlled to maintain high impedance
while communication is not being made or signals are being
received.

(2) It should be controlled so that high impedance turns to the
normal state of output immediately before starting
transmission and high impedance is restored immediately
when transmission ends. Because 3-state control is delayed
by about 3 msec. maximum from the transmission of the end
bit of the end character, adelay time of about 4 msec. should
be provided in case transmission is started immediately.

7-3. Setting of communication parameters

There are four communication-related parameters to be set as
shown below. They are set by means of front keys except for
changing the communication mode from remote to local.

[ £_Az] Communication mode

[ Az~ ] Communication address

[ @a=s ] Communication data format
[ &~s ] Communication rate

[ g =] Delay

7-3-1. Communication mode selecting screen ( £_s= )

(l) Local Mode( Locl )
The COM lamp on the front panel goes out to alow the
setting to be changed by the use of the front keys. In
communication, only the change from local to remote and the
read commands are valid.

(2) Remote Mode ( ~£5& )
The COM lamp on the front panel turns on and the
commands for read and write through communication
become valid.
Front key operation works only to change from remote to
local.

7-3-2. Communication address ( s~ ) Setting screen

RS-422A and RS-485 allow connection of a plurality of
apparatuses but in fact, communication is carried out between two
apparatuses. Therefore, the address of each apparatusis
designated by a number between 00 and 99 so as to enable the
designated apparatus to respond.

7-3-3. Communication data format ( z=s-5 ) Selecting screen

Select data format of communication from 7b_E (data bit length
1 7 bits, parity : even, stop bit : 1) or 8b_n (data bit length : 8bits,
parity : none, stop bit : 1)

7-3-4. Communication rate ( &~s ) selecting screen

A rate of transmission from the controller to the host is selected
from among 1200, 2400, 4800 and 9600 bps.

7-3-5. Delay ( z£ & ) setting screen

In the case of RS-485, a minimum delay time for transmission
from receiving a communication command is set. Delay timeisa
set value (0~255) x 0.1 msec. Nevertheless, actual delay time
includes time for processing the command added to the above
delay time.

7-4. Communication protocol

7-4-1. Communication procedure

Communication is carried out for each block and the
communication right alternates between the controller and the
host from block to block.

Host computer Controller (CN150 Series)

Transmission )
(Reading)

| Transmitting command block |

Response

(Reading) <—— |Returning r&sponseblockl

— Transmission
| Transmitting command block | ——

(Reading)
Y

Response

(Reading) <————— |Returning r@ponseblockl

7-4-2. Explanation of block
(1) Thedataformat in one block is shown below:

Higher 1 Lower cR

Higher | Lower ve
position | position

position ! position Text

@ @ ® ® ® ®

®: Start charactere «  « « @(40H) Shows the start of a
block.



@: Address (Machine No.)
............................. Two digits
Two-digit address data (00~99) set in the controller is
divided to the higher position (tens) and the lower
position (units) and each is shown by an ASCII code.

[© F =) Ao A group of acommand and data,
in the format of each command.

@: End character.......... (3AH) Showsthe end of the
block.

®: BCCcheck............ BCC check datais shown in two
digits.

A value obtained by exclusive OR operation of data
following @(datain the higher position of the address)
through : is converted to two ASCII characters and
shown by two digitsin the higher and lower positions.

(Example) BCC operation of DI read command (Address: 01)

@ 0 1 D 1 : BCC CR
(40H) | (30H) | (31H) | (44H) | (31H) | (3AH) | (34H)@5H) | (ODH)
N J
Y 4 E

30H® 31H @ 44H @ 31H @ 3AH=4EH &% BCC=(34H), (45H)
In the above, ® =EX-OR (exclusive OR)

®: Terminator «.«.eeeeeee. CR(ODH) Shows the termination
of the data of the block.

(2) Inthisprotocol, address datais inserted in the block in each
transmission or response and so no data link needsto be
established or aborted.

(3) The apparatus which has the address matches the one in the
command block, interprets the command, data, etc., and
returns a response block by inserting the same address into it.
Apparatuses which the addresses do not match the onein the
block wait for the next block without activating.

(4) Inthe case of receiving block data and the terminator CR is
not completed in about 1 second after receiving the start
character, it designates atime-out and automatically waits for
the next command, that is, the start character @ is being
waited for.

7-5. Text

7-5-1. Text format

The text format is classified into read data, write data and
response data.

(1) Read Data
The text format of read data contains only of a
command of two characters.
Command Contents of Read Data

PV value, Execution SV value* 1, Control output value,
D1 Stop (STBY) status, Manual (MAN) status, AH status,
AL/HB status, AT status, SB status.

D2 Set value of higher limit alarm (AH), Set value of lower
limit alarm (AL).

D3 Load current value, Set value of heater break alarm (HB).

D4 Set value of set value bias (SB).

D5 Proportional band (P) value, Integral time (1), Derivative
time (D) value, Set value of target value function (SF).

D6 Set value of hysteresis (DF).

D7 Set value of manua reset (MR).

D8 Set value of PV bias, Set value of PV filter.

D9 Set value of proportional cycletime.

DA Set value of lower limit output limiter, Set value of
higher limit output limiter.

DB Set value of soft start time.

DC Communication mode, Delay time.

*1 The execution SV value is a total of the SV value and the
value bias.

(2) Write Data

The text format of write data

[ Command | write data contains acommand and write data
value.
Contents of - Contents of -
Command Write Data Attribute | Command Write Data Attribute
El SV value *2 | Numerical F1 PV biasvalue Numerical
value value
E2 Control output value | Numerical F2 PV filter value Numerical
value value
E3 Stop status 1 byte F3 Proportional cycle Numerical
time value
E4 Manual status 1 byte F4 Lower limit output [ Numerical
limiter value value
E5 AT status 1byte F5 Higher limit output | Numerical
limiter value value
E6 Higher limit alarm Numerical F6 Soft start time value | Numerical
(AH) value vaue vaue
E7 Lower limit alarm Numerical F7 Communication 1 byte
(AL) value value mode
ES Heater break alarm | Numerical
(HB) value vaue
E9 Set value bias (SB) | Numerical
value value
EA Proportional band Numerical
(P) value value
EB Integral time (1) value| Numerical
value
EC Derivativetime (D) [ Numerical
value value
ED Target value function | Numerical
(SF) vaue vaue
EE Hysteresis (DF) value| Numerical
value
EF Manual reset (MR) | Numerical
value value

*2 SV value is target set value.

(3) Response Data
Response data has different formats depending on whether
read data has been received or write data has been received.
® Response data to read data received

[Compnand [ a1 [ ] oz [}~~~ [ oaan |
Appropriate read data contents of commands shown in

the table of the read data text format are sent back.
® Response data to write data received

|Comfnand | Write data |

The same data as the received write data is sent back.

7-5-2. Data format

The dataformat is divided to 3 categories; numerical data, 1 byte
data and special data.

(1) Numerical Data (-2999~9999)
The length of numerical datain the text isfixed to six
charactersincluding a code and adecimal point. A code (+
or -) is attached to the head of the numerical data. In the case
where the numerical value including a code is less than six
characters, 0 isinserted between the code and the figure or
figures to make the value six characters. When acodeis
excluded, each of the 5 charactersis afigure or adecimal
point.

l + ‘ Numerical value ‘
il

’ Numerical data (30H~39H) or a decimal point (2EH)
Code + (2BH) or — (2DH)

Examples of numerical data

i[Tofelolels]  +[ToJeToJe]r]
oor (oo Jolt] o[Jofo] Jo]1]
woe [T ale]a]a] e [[i]z ]3] ]4]
o [[i]e] Jola] ese[[i]z] Jo]4]
oorore [To [0 [oTo o] o0t [“[o] JoTo]1]




)

©)

One-Byte Data

One-byte datain the text has a fixed length of one character

which iseither 0 or 1. Seven items are covered, namely, stop

status, manual status, AT status, AH status, AL/HB status

and communication mode.

® Stop (STBY), Manua (MAN), AT (ON), AH (ON),
AL/HB (ON), SB (ON), Communication (when the
remote mode is on).

@ Execution (EXEC), Auto (AUTO), AT (OFF), AH
(OFF), AL/HB (OFF), SB (OFF), Communication
(when the local mode is on).

[o]

Specia Data

Specia datais data sent in response to numerical data which
are outside of the ordinary range. Their patterns are shown
in the following.

@® Numerical datais +10000~+10999.

10000 [ JoJoJofofo] 10e9[ufofo]s[s][s]
@ Numerical data exceeds theindicated range.
Tiooo (o [e[wloToTo] 5™ [o]e[t]ofo]o]
® Numerical datais over the scale.
The (+)side [H [0 Jo [oJo [o]mecside [L oo o]o]o]

@ CT temperature exceeded the higher limit value or fell
below the lower limit value in the case of thermocouple
input.

imisge. e[ [nToToTo] fmigie" [cToTtToToTo]
® Wire breaking detected in the case of R.T.D. input

® CT input value exceeded the higher limit value or fell
below the lower limit value.

imesie. 1 [8 [ oToTo] s [w]e[t]oJoo]

@ Control output either turned on or turned off while CT
input measurement was ongoing.

Datais undeterminable due to a set value of alarm code,

P=OFF, or some other reasons.

» Datain the case where the larm code is 0 and D2
(AH, AL) or D3 (CT, HB) command has been
received.

e Datain the case where the alarm code is 1~4 and D3
(CT, HB) command has been received.

* AL datain the case where the adlarm code is 5~8 and
D2 (AH, AL) command has been received.

e |, D, SFor MR datain the case where P=OFF and D5
(P, I, D, SF, MR) command has been received.

[+Jofofo]oo]

7-5-3. Communication error

When an error isfound in the block after receiving data from the
host, an error message is sent back. The format of error messages
and the types of errors are described in the following.

®  Error Message Format

@
40H

Addre'ss No. Errdr No. . BCC
1 E R [Space '

Higher ' Lower || 45H | 52H | 20H
positior\' position|

: | CR
3AH | Higher 1 Lower | ODH
position.' position|
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@ Error Types

Error No. Error Type Description

05 BCC error Arithmetic valueis not in accord with BCC.

06 Command error Command other than prescribed one was received.

08 Dataformat error | The format is different from prescribed one.
Vaueisout of prescribed datarange in the case of

09 Data error write command.

11 Wri " Write command was received when write command

ritemode error | \asinvalid.
12 Option error Command of unequipped option was received.

7-5-4. Non-response process

When an error isfound in the block upon receiving data
transmitted from the host, the next correct data block is waited for
without transmission of response data. Therefore, the host has to
retransmit the command block in any of the following cases:

The start character was not @ (40H).

The communication No. did not match.

The end character was not CR (ODH).

A hardware error such as a framing error, overrun or a
parity error occurred.

®O 006

7-5-5. Restrictions by commands, etc.

(1) Restrictions by Read Command
Upon receiving the D1 read command, the status of
unequipped options (AH, AL/HB, SB) become 0 (30H).
(2) Restrictions by Write Command
o B3

In the case of P=OFF and Y and P output, write data of
E2 (write command of manual output value) is either of
the following two. Otherwise, ERO9 is sent back.

o% [+JoJoJoJoJo] 100% [+ JoJo 1o o]

In the case of P=OFF and V and | output, alower limit
output limiter value or a higher limit output limiter
valueisto be set.

ER11

If awrite command isinvalid due to the local mode, a set
value of keylock, AT or some other conditions, and that
command isreceived, ER11 should be sent back. The
following cases also require ER11 to be sent back.

)

Condition Received Write Command

E2 (Manual control output value)
Stop mode (STBY) | E4 (Manual status)

E5 (AT status)

Auto mode (AUTO) | E2 (Manual control output value)
Manual mode (MAN) | E5 (AT status)

E6 (Set value of AH)

Alarm code = 0 E7 (Set value of AL)

E8 (Set value of HB)

Alarm code = 1~4 E8 (Set value of HB)

Alarm code = 5~8 E7 (Set value of AL)

PzOFF EE (DF: Hysteresis)

E5 (AT status)

EB (I: Integral time)

P=OFF EC (D: Derivative time)

ED (SF: Target value function)
EF (MR: Manual reset)

I£OFF EF (MR: Manual reset)

I=OFF ED (SF: Target value function)




(3) Restrictions by Read/Write Commands Depending on (8) D8

Equipped Optional Functions Received |_|
@ ER12 .
Iransmitted H D8 ‘ PV bias ‘ , ‘ PV filter H
When a command which becomes invalid because an
optional function is not equipped, ER12 should be sent (9) D9
back. (Read commands are included.) Received |m|
ata I I
Condition Received Command Transmited |m
D2 (AH/AL) read command
Without alarm option | E6 (Set value of AH) write command (10) DA
E7 (Set value of AL) write command Received ||
Without HB option D3 (CT/HB) read command I
E8 (Set value of HB) write command mpsmitted H DA ‘ fmer vatis ™" ‘ ‘Eingi?eerr\m[ec’mpm H
Without SB option D4 (Set value of SB) read command
E9 (Set value of SB) write command (11) DB
o orer e =]
Whe? I:’l(proportional band)=OFF is prepared to be set, data Transmitted m|
isasfollows:
orf [+ JoJo o] [o] or[-JoJoJo]. [o] @apc
e [oc]
7-6. A list of transmitted/received data Jeansmitied | pe [cmp ||, | pelaytime |

The text portions of datain read commands and write commands .
. 7-6-2. Write command
arelisted below.

Block Data Format In write commands, received data and transmitted data are

identical.
|
@ |Address Nofl  Text Data : BCC CR 1) E1
40H [Higher !Lower 3AH Higher ' Lower |0DH
position; position position, positior H E 1 ‘ SV value H
2) E2
7-6-1. Read command 2
H E 2 ‘ Control output value (OUT) H
(1) D1 ‘ Control output value (OUT
Received || (3 E3
deta — STBY : 1 (31H)
Transmitted pv | |sv | |oupu H | || EXEC :0(30H)
data D1 | vaie | value |, |value |, STBY| s MANY AH , AL s AT ) SB
0/(30H) or 1 (31H)
MAN : 1 (31H)
AUTO : 0 (30H)
(2) D2 sl
Received | 1
data ||
AT-ON : 1 (31H)
i AT-OFF : 0 (30H
‘(Ij';;smmed H D2 ‘Set value of AH ‘ X ‘Set value of AL H — (30H)
(3) D3 Set value of AH H
Received - - - -
data ||
Transmitted
data D3 | CTcurrentvalue | | | Setvalue of HB Set value of AL H
(4) D4
(I;Zaet;elved || Set value of HB H
-Id—;?gsmmed m Set value of SB |
Set value of SB H
(5) D5 etvalueof S8
Received ||
data I I
i E A ‘ P (proportional band) value H
;’ggsmmed H D5 |Pvalue| ~|lvalue | = |Dvalue "SFvalue H L ‘(p H L ‘) !
(11) EB
(6) D6 —_ H E B ‘ I (integral time) value H
Received |m| : : . . . .
data
- (12) EC
e o [y ] ‘
! i H E ! C ‘ D (derivative time) value H
(7) D7 (13) ED
Received | D7 1 ' X
data E | D SF (target value function) value

Transmitted | f

data | D7 | Setvalue of MR
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(14) EE

H EE ‘ | DF (hysteresis) value H
(15) EF

H ELF ‘ MR (manual resef) value H
(16) F1

N PYbasvae |
(17) F2

BT
(18) F3

[ o]
(19) F4

L= i 4| Cowerimeouputimiervaive |
(20) F5

[ [ |
(21) F6

Lrio] | consmume |
(22) F7

C MD:

¢ Local:

8. Specifications

Display

Digital display:

Parameter display:
Action display:

Display accuracy:

Display accuracy range:
Display resolution:

» Measured display range:

Setting

Setting:
Setting range:

Input

Type of input :

Thermocouple:

External resistance:
Input impedance:
Burnout:

Cold junction
temperature
compensation accuracy:

Communication mode
Remote: 1 (31H)
0 (30H)

Measured value (PV)/7-segment green
LED 4 digits

Set value (SV) /7-segment orange
LED 4 digits

7-segment LED for PV and SV

Green LEDsfor 5 points of output
(OUT), auto tuning (AT), operating
mode (STBY), remote (COM) and
manual output (MAN). Red LEDsfor
2 points of alarm (AH, AL/HB).
+(0.3% FS+1 digit) excluding cold
junction temperature compensation
accuracy in the case of the
thermocouple input.

+5% FSfor temperatures below 400°C
(750 °F) of thermocouple B.
23+5°C(18~28 °C)

Depends on measuring range (0.001,
0.01,0.1, 1)

-10~110% (-210~680 °C for -200~
600 °C of R.T.D. input)

By 5 front key switches
Same as measuring range.

Multiple input of Thermocouple,
R.T.D., Voltage (mV), or Voltage (V),
or Current 4~20mA DC by code
selection

B,R, S K,EJT,N,{U,L (DIN
43710)} Refer to Measuring range
code table.

100Q max.

500k min.

Standard feature (up scale)

+2°C (°F) (5~45 °C)
+5 °C to the negative side of
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e RT.D:
Amperage:
Lead wiretolerable
resistance:

» Voltage:

Input impedance:
e Current:

Receiving impedance:
* Input scaling function:

Scaling range:
Span:
Position of decimal
point:

» Sampling cycle:

e PV biasrange:

PV filter:

Control
» Control mode:

 Proportional band (P):

* Integral time (1):

e Derivativetime (D):
* Manual reset (MR):
» Output limiter:

» Soft start of output:

* ON/OFF hysteresis:
* Proportional cycle:

 Control output
characteristics:

» Set value function (SF) :

Control Output
e Contact output:

e Current output :

e SSRdrive voltage
output :

» Voltage output :

Manual Control

» Output setting range:

» Auto/manual switching:

measuring range in case of T and U
input, though.

JIS Pt100 / JPt100 3-wire type
Approx. 0.25mA

5Q max. / wire (The 3 lead wires
should have same resistance.)

0~10, 10~50, 0~100mV DC or 0~1,
1~5,0~10vV DC

500kE2 min.

4~20mA DC

250Q

Scaling possible for voltage (mV, V)
or current (mA) input.

-1999~9999 counts.

100~5000 counts

None, 0.0, 0.00, 0.000

0.5 sec.

+ 200 unit

0~100 sec. (O=without filter)

Auto tuning PID/ ON-OFF control
Off, 0.1~999.9% FS (Off setting: On-
Off action)

Off, 1~6000 sec. (Off setting: P-PD
action)

Off, 1~3600 sec. (Off setting: P-PI
action)

-50.0~50.0% (Valid when P = OFF
and 1=OFF)

Lower limit limiter 0~99%, Higher
limit limiter 1~100% (Priority given to
lower limit limiter)

Off, 1~100 sec.

1~999 units

1~120 sec. (Factory-set value: 30 sec.
for contact output and 3 sec. for SSR
drive voltage output.)

RA / DA selectable (set to RA when
shipped)
Off (Off = 0.00) and 0.01~1.00

240V AC 2.5A / resistive load: 1.5A /
inductive load

4~20mA DC / load resistance; 600Q
max.

15+3V DC (with load resistance at
1.5kQ) /load current: 20mA maximum
0~10v DC/

load current: 2mA maximum

0~100% (setting resolution: 1%) but
within range set by higher/lower
output limiters.

Balanceless bumpless. Within
proportional band range.

Communication (Optional)

e Signd level:

» Communication system:

 Synchronous system:
e Dataformat:

ElA standards, conforming with RS-
422A and RS-485.

RS-422A 4-wire half duplex multi-
drop system. RS-485 2-wire half
duplex multi-drop (bus) system.
Start-stop synchronous system.
Select data format of communication
from 7b_E (data bit length: 7hits,
parity: even, stop bit: 1) or 8b_n
(data bit length: 8bhits, parity: none,
stop hit: 1)



» Communication address: Machine numbers are set in arange
from O to 99.

1200, 2400, 4800 and 9600 bps.

To be set in arange from 0 to 255
(Setting possible only in the case of
RS-485.)

e Communication rate:
» Communication delay:

e Communication
distance: RS-422A maximum 1200m

(depending on conditions)

RS-485 maximum 500m

(depending on conditions)

 Transmission procedure: No procedure.

e Communication code:  Conforming with ASCII codes.

 Control signal: Not used.

* Error detection: Vertical parity (even parity) checking.
BCC (block check character)
checking.

» Connectable number
of apparatuses: Possible to connect 100 units
maximum (including the host,

depending on conditions)

Alarm Output (Optimal)

* Number of alarm points: 2 (AH and AL/HB, both for normal
open and common)

e Alarm Type: Selectable from the following 9
combinations.
(5 through 8 are selectable only when
apparatus has heater break alarm
function.)
0. Not assigned

1. Higher limit deviation value + lower limit deviation value
without inhibit action
2. Higher limit absolute value + lower limit absolute value
without inhibit action
3. Higher limit deviation value + lower limit deviation value
with inhibit action
4. Higher limit absolute value + lower limit absolute value with
inhibit action
5. Higher limit deviation value without inhibit action + heater
break
6. Higher limit absol ute value without inhibit action + heater
break
7. Higher limit deviation value with inhibit action + heater
break
8. Higher limit absolute value with inhibit action + heater break
» Alarm setting range: Higher limit and lower limit absolute
value alarms: Within full scale of
measuring range
Higher limit: 0~2000 unit
Lower limit: -1999~0 unit
On-Off action
Fixed to 0.2% of the measuring range
Contact 1a (common) / 240V AC 1.5A
(resistive load)

Deviation value:

e Alarm action:
* Alarm action hysteresis:
e Alarm output / rating:

Heater Break Alarm (option)

This function can be added if the instrument has an alarm option
and the control output is the contact type or the SSR drive voltage
type.

e Alarm action: Heater amperage detected by
externaly attached CT. (except 0~5V
DC input)

Alarm output On upon detection of
heater break while control output is
On.

Current setting range:

Setting resolution:
Amperage display:
Display accuracy:

Minimum time for
action confirmation:
Alarm holding:

» Sampling cycle:

Set value Bias (option)

* Setting range:
* Setting resolution:
* Action input:

Others

Data storage:
Isolation:

Off, 0.1~50.0A (Alarm action stops
when Off is set.) or, Off, 1~500A
(when 0~5V DC for CT input is

sel ected)

0.1A or 1A

0.0~55.0A or 0~550A

5% FS (when sine wave is 50 Hz) or
1% FS(in case of 0~5V DC input)

On time: 500 msec.

Selectable between Lock (holding)
and Real (no holding)

2 sec.

-1999~2000 unit

Same as display resolution
Non-voltage contact (biasin action
when SB terminal is closed)

By non-volatile memory (EEPROM)
Input, control output, communication
and alarm output circuits are isolated
from each other.

Input, set value bias and CT input
circuits are not isolated from each
other.

Ambient conditions for use

Temperature/humidity

ranges:

Height:

Installation category:
Degree of pollution:
Supply voltage/
frequency:

Power consumption:
Insulation resistance:

Dielectric strength:

Protective structure:
Material :

External dimensions
CN154, CN155:

CN158, CN159:

Mounting:

Panel thickness:
Panel cutout
CN154, CN155:
CN158, CN159:
Weight

CN154, CN155:
CN158, CN159:

The contents of this manual are subject to change without notice.
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-10~50 °C and below 90%RH (on the
condition that there is no dew
condensation)

2000 m above sealevel or lower

1

2

100-260V AC+10% (50/ 60 Hz)

12 VA max.

Between input / output terminal and
power supply terminal:

500V DC 20 MQ minimum
Between input / output terminal and
protective conductor terminal:

500V DC 20 MQ minimum

1 min. at 2300V AC between input /
output terminal and power supply
terminal

1 min. at 1500V AC between power
supply terminal and protective
conductor terminal

Only front panel has simple dust-proof
and drip-proof structure

PPO resin molding (equivalent to
UL94V-1)

H96 x W96 x D110

(panel depth: 100)mm

H96 x W48 x D110

(panel depth: 100)mm

Push-in panel (one-touch mount)
1.0~3.5mm

H92 x W92mm
H92 x W45mm

Approx. 400 g
Approx. 300 g



- WARBANTY/DISCLAIMER ' oo

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA Warranty adds an additional one (1) manth grace

period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGAs customers receive maximum coverage on aach product.

If the unit should malfunction, it must be returned to the factory for evaluation. OMEGA's Customer
Service Department will issue an Authorized Return (AR) number immediately upon phone or written
request. Upon axamination by OMEGA, if the unit is found to be defective it will be repaired or replaced at
no charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of being damaged as a result of excessive corrosion; or
current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. Howeaver,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTAEILITY
AND FITMESS FOR A PARTICULAR PURPOSE ARE HEREBRY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser saet forth hersin are axclusive and the total liability of
OMEGA with respect to this order, whather based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intendad to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or {2) in meadical
applications or used on humans. Should any Productis) be used in or with any nuclear installation or
activity, madical application, usad on humans, or misused in ary way, OMEGA assumas no respansibility
as set forth in our basic WARRANTY /DISCLAIMER language, and additionally, purchaser will indemnify
OMEGA and hold OMEGA. harmless from any liability or damage whatsoever arising out of the use of the
Productis) in such a manner.

s RETURN REQUESTS /INQUIRIES s
Direct all warranty and repair requestsiinquiries to the OMEGA Customer Service Depaﬂm ent. BEFORE
RETURNING ANY PRODUCTIS) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR} NUMBER FROM OMEGA'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NOMN-WARRANTY REPAIRS, consult OMEGA,
following information available BEFORE for currant repair chargas. Have tha following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. PO. number under which the product was 1. PO, number ta cover the COST
PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problams relative to the product.
retlative to the product.

OMEGA's policy is to maka running changes, not model changes, whenevar an improvemant s possible. This affords
our custamers the latest in technology and engineering.

QOMEGA iz a registerad trademark of OMEGA ENGINEERING, INC.

£ Copyright 19868 OMEGA ENGIMEERING, INC. All rights reserved. Thiz documeant may not be copied, photocopiad,

reproduced, translated, ar reducad 1o any electronie medium o machine-readable form, [nwhole of in part, without prior
written consent of OMEGA EMGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?

OMEGA...Of Course!

TEMPERATURE

[ Thermocouple, KT & Thermistor Probes, Connectors, Panels & Assemblies
I Wire: Thermocouphe, RTD & Thermistor

[F Calibrators & loe Point Beferenoes

[ Eecorders, Controlloes & Process Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

" Transducers & Strain Gauges
[ Load Cells & Pressure Gaupes
I Dhsplacement Transducers

o Instrumentation & Acceszories

FLOW/LEVEL

[ Eotametors, Gas Mass Flowmetors & Flow Computers
I Air Velacity Indicators

¥ Turbine/Paddlewheel Systems

¥ Tolalizers & Batch Controllers

pH/CONDUCTIVITY

[ pH Electrodes, Testers & Accessories

= Bene htop/Laboratory Meters

I Controllers, Calibrators, Sirmulators & Pumps
I Industrial pH & Conductivity Equipament

DATA ACQUISITION

I Dala Aoguisition & Engineering Softwane
= Communications-Based Acquisition Systems
e Plug-in Cards for Apple, IBM & Compatibles
b Datalogging Systems

[ Revorders, Printers & Plotters

HEATERS

[#* Heating Cable

[ Cartridge & Strip Heaters
e Imanersion & Band Heaters
= Flexible Heaters

[ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

[= Metering & Control Instrumentation

[ Refractomebers

[ Pumps & Tubing

[ Air, Soil & Water Monitors

[ Imdustrial Water & Wastewater Treatmment

b pH, Conductivity & Disselved Croygen Instruments

M3I307T /0499
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