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Mettler-Toledo Thornton 200CR

200CR
200CR 2
2
* 16 LCD
200CR
4
200CR RS-422 RS-232
PC
PLC
84364
o LED
16 LCD
° °F
TDS

240-501 50/cm

200CR

4
4
2
RS232/RS422
240-501
NIST

4 20 mA

200CR Manual
(Rev.J)
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o O~ WODN

200CR

8. 10.3

9.4.3

10.

11.

12.

13.
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200CR

200CR
200CR 200CR
84295
200CR
200CR
15.7
15.6
7.56 192 mm x
3.780 96 mm
4
15.3 14 26 AWG 0.13
2.08 mm? 200CR
15.2
15.5
CR 200CR Manual 9
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AC

115 VAC 230 VAC
TB4
200CR
2 4 200CR 115 VAC 230 VAC
2.1

DRY CONTACTS

15.9
triacs w4
10mA 115 VAC
PLC 1-2 3-4 230 VAC
115VAC 10K 2 2-3

TB4

1157230 VAC
115/230 VAC

® =

TB1
NC1
C1

NO1

115 VAC 1/8 A 250 VAC
230 VAC 1716 A 250 VAC

NC2
C2

24 VDC
NO2

200CR 115VAC 230VAC
+24VDC

C3
NO3

C4
NO4

24VDC

2.1 TB4 AC

CR 200CR Manual 10
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1. 15.9

2.

+24VDC
TB3  PS-

+24V

+24VDC

TB3

2.3

2.2

W6

PS+

AC

24V

TB2

RS-422

RS-232

B

GND

TXD+
TXD-
RXD+
RXD-

2.

2

RS232

TB

GND

TXD+
TXD-
RXD+
RXD-

2.3

RS422

500 Q
GND
AC
TB
AO2- Output 2 (-)
AO2+ Output 2 (+)
AO1- Output 1 (-)
AO1+ Output 1 (+)
2.4
TB3
CHANNEL A CHANNEL B
2 6
200CR
TB3
2.5
No.7 Blue
Blue

CR

200CR Manual
(Rev. I
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TB3 Wire Sensor

Label Color Connection TB3 Wire

GND (6| Black Label Color

SIG (5 Red Channel B Sensor Connections
SIG (4 Green Channel B Sensor GND (6) | Black or Clear(Shield)
SIG (3 White Connections SIG (5) | Jumper to GND (6)
SIG (2 Clear SIG (4) | White

SIG (1 Wht/Blue SIG (3) [ Jumper to SIG(1)
+5V - no connection SIG (2)

GND (6| Black SIG (1) | Red

SIG (b Red Channel A Channel A Sensor Connections
SIG (4 Green Sensor GND (6) | Black or Clear (Shield)
SIG (3 White Connections SIG (5) | Jumper to GND (6)
SIG (2 Clear SIG (4) | White

SIG (1 Wht/Blue SIG (3) | Jumper to SIG(1)

SIG (2)
2.5 SIG (1) | Red
14.10
2.6 -
28 Dot Two
B4 AC 200CR
TB3 GND
(6)
1000Rt 500Ni-Fe RTD
200CR
50 15 m
22
CR 200CR Manual

(Rev N
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200CR

SP1=17.00 M High

62XX VerX.X 17.00 M

Al76p S B2.11p S

200CR

200CR
AL76p S B2.10p S
1.76 1
S 2.10p S
A v

CR 200CR Manual 13
(Rev. J)



LS00 [ N O 0 R g )

(O/ \O\
o nonnonnnoaannnnno | — Display
1 Conirast
[ X X X X X 2R K X e e X X X A K @’ Adjustment
E EEETETEE EEBEEBEC
MADE IN U.S.A. \22/2§§%§§§§§§%§§%
@‘\ Bel CHANNEL B CHANNEL A
Attention|
HIGH UNE T REAR TS T
VOLTAGE E_.z@252§u§8§3§ $3$§2§§99g
POWER BEFORE J
\k 12169-A L0 g I N L °
\O

200CR

200

@

@thornton

A1.076uS BT .055US

MEASURE
MODE SETPOINTS

RELAYS OUTPUTS  CALIBRATE

MENUS

Pd

OK/NEXT

0)

CR

200

©

200CR Manual 14
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MEASURE

1. e
SET POINT A v
2. o
RELAY
3. e 4 »
OUTPUT
4. e OK/NEXT
CALIBRATE
5 e
MENUS
6. e
4 »
AV
OK/NEXT
A
OK/NEXT
v
<
>
Save Changes Yes
YES
"Yes"
200CR ON/NEXT
A v
"Yes"  "No"
OK/NEXT
MENUS
CR 200CR Manual 15
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OFF

MEASURE
[ ]

A=S/cm (AUTO)

s/cm
"s/cm"

n Q _Cmn ’

"(Auto)"

| A=Q /cm (AUTO)

Save Change Yes

Yes
OK/NEXT
A
"Yes" "No"
"No" OK/NEXT

RES M=1.0034 TEMP M=1.0015

RES M TEMP M
10.3
200CR 4
A
s/cm B
200CR 4
A A B
B
TDS
°F
%
A-B B-A
A/B B/A
(%HCI)
(%NaOH)

CR

200CR Manual 16
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(%H,SO,)

200CR

#1 A B

A176p S B21lp S

#2 A B
3
a25.2 b25.1
#3 A A
4

Al764py S 25.10

#4 B B

B2.109pu S 2512

Al.765u S/cm

az25.25 Deg C

B2.109u S/cm

b25.12 Deg C

200CR
MENUS
[ ]
Menus use arrows
A
Display Menus
OK/NEXT A v

Set: Disp Format

CR

200CR Manual 17
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OK/NEXT Set: Auto Scroll

Measure per Line = 1 A v
11 " OK/NEXT
A v
OK/NEXT Auto Scroll = off
Save changc Yes A v Off"
Yes On” OK/NEXT
OK/NEXT
OK/NEXT
Save Changes Yes
200CR Yes
ON
OK/NEXT
ON/OFF
MENUS
[ ]
Menus use arrows
n A

Display Menus

CR 200CR Manual 18
(Rev.J)



1,000,000 Q-cm KQ -

cm 1,000Q -cm MQ -cm 1,000,000
200CR Q -cm
200CR

1,000,000 Q -cm 1,000KQ -cm 1MQ -cm

A
A
B
B cm S/cm
m 1/1,000 M
1/1,000,000
200CR
1S/cm 1,000 mS/cm 1,000,000 y S/cm
S/m
TDS
200CR
OF ” S”
% “y »
A_B B—A H” z ”
A/B B/A
%HCI -
%NaOH -
%H,SO, - TDS
TDS /
TDS u S/
cm TDS 0.46 ppm
Q -cm NaCl
k 1,000 M

200CR Manual 19
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M S/cm 0.6ppmTDS
200CR
0.6/0.46 x
TDS 10 ppb ppm
ppk 10 ppm
TDS 10 mg
TDS
PB = 10 1
PM = 100 1

PK = 1000 1

200CR

DIN

200CR
RTD
cm

RO

4.1
RO

°F
Mettler-Toledo Thornton
1000
RTD
500 Ni-Fe
50/
200CR
262
/ x 100
2

A
A
B
4.1
Conductivity Conductivity
Sensgor Sensor
Osmosis
Feed Reverse 1 Product
Membrane
Reject l
A-B B-A
A A-B
B B-A
A
B
A/B B/A
A A/B

200CR Manual 20
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B B/A

HCI NaOH H SO

MEASURE
[ ]

A = Q -cm (AUTO)

A
Q -cm
Q -cm”
A Q -cm” S/cm”

A =S/cm (AUTO)

USP<645>
S/cmC”
S/cmU”

IJ S"

Sl

A = S/m (AUTO)

VDI “‘mz”

Auto "

A

A

Save Changes Yes
Yes

A Y
"YeS" IINOII "NO"

200CR Manual 21
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R = x/m+A
R =
m =
A p—
m 0.1
a 0
120,000 Q -cm
1.2 MQ -cm
R x/m a
R 120,000/0.1 O
R 1,200,000
R 1.2MQ -cm
0
10.3
TDS
25
25 18.18 M Q -cm
30 14.08 MQ -

cm

18.18 M Q -cm
200CR
Light84
A B
USP <645>
4.3

ASTM #D1125-91 D5391

/ " 25C
0 99%/
2%/

ETA
200CR

200CR Manual 22
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A
75% " " Light84"
18M Q -cm "
OK/NEXT "
Light84
1984 Dr. T. S. Light
A Comp 2.000 /
A 2.000 7/
1994 THORNTON LIGHT
OK/NEXT A
OK/NEXT
Save Changes Yes
Yes
MENUS
° OK/NEXT
Menus use arrows
A Compensation "
200CR
Compensation
A
B IJ "
OK/NEXT
A176u S B211py S
A Comp Standard
A =
HAH
A v 200CR

200CR Manual
(Rev. J)
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50 60

50760

MENUS

Menus use arrows

“Set Frequency
v

Set Frequency
AC

Frequency = 60

AC 60 Hz

Save Changes Yes
Yes

200CR Manual
(Rev. J)
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3.
4.
200CR
"u" 0.000001 10
"m" 0.001 10
4 i =
A a B b K" ( = 1,000 (10%)
"M = 1,000,000 (10°)
18.18 M 18,180,000
TDS
ppm
A a B b m = ppb = parts per billion
- = ppm = parts per million
k = ppk = parts per thousand
USP
USP
UspP
" High "M Low
"ot uUsp " OFF "
USsP
....Yes or No.

200CR Manual 25
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OFF

SET POINTS
[ ]

| SP1 =.0000 off|

SP1 on signal : A
SP1 A
AV
| 2
v
OFF
OK/NEXT

10.34 10.34
1,456 1.456K
18,180,000 18.18M
567,456 567.5K
.003 .0030_ or 3.000m
.000000055 .0550 p

High Low

USP

SP1 use Relay #

SP1

#

SP1 overange Yes
SP1

200CR Manual 26
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Yes No SP2 use Relay #2

SP2 #2
No
Save Changes Yes
Yes SP2 over-range No
SP2

Save Changes Yes

Yes
OK/NEXT
18,200,000 (18.2 MQ -cm)
USP
USP
SETPOINT High
° Alarm USP <645>
USP
SP2 on signal : a
SP2 ?a
OK/NEXT USP
USP
18.2M USP
15 1.0y s/cm
40% 15
SP2=18.20 M High 0.6y s/cm
OK/NEXT

200CR Manual 27
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USP Stage 1

M s/cm

0 0.6

5 0.8
10 0.9
15 1.0
20 1.1
25 1.3
30 1.4
35 1.5
40 1.7
45 1.8
50 1.9
55 2.1
60 2.2
65 2.4
70 2.5
75 2.7
80 2.7
85 2.7
90 2.7
95 2.9
100 3.1

USP

USP

SP1=0.000% USP

200CR Manual
(Rev.J)
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100

200CR
10 90
RELAYS
[ ]
R1 Delay = 000 sec
R1 = 000 sec
AV

200CR Manual 29
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AV
RELAY
[ ]
"060"
OK/NEXT R2 Delay = 060sec
R2 = 060sec
R1 Hyster = 00% OK/NEXT
R1 = 00%
Illoll
R2 Hyster = 10%
R2 = 10%
OK/NEX
OK/NEXT
R1State = Normal
R1
R2 State = Invert
| R2
Normal Invert
OK/NEXT OK/NEXT
Save Changes Yes Save Changes Yes
Yes Yes
OK/NEX OK/NEXT

200CR Manual 30
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/ Manual #84364
200CR
e 19,200
e EVEN
[ ]
[ ]
19,200 9,600 4,800
2,400 1,200
MENUS
[ ]
TB2 RS232 Menus use arrows
GND Ground
TXD+ A "
TXD-
RXD+
RXD- Set serial Port
RS232
OK/NEXT
TB2 RS422
GND Ground Baud - 9600 P = Even
TXD+ Positive - 9600 P = Even
TXD- Negative
RXD+ Positive
RXD- Negative A YV
>
RS422 AV
EVEN NON
OK/NEXT

200CR Manual

(Rev. J)

31



Save Changes Yes "OK" -
Yes

"ERROR#01" -

OK/NEXT

"GOE=1.000000K" -

200CR
"OK" -
"ERROR #01" -
"THORNTON 200CR, VER X.XX"
"READY"
"ERROR #02" -
200CR
200CR "ERROR #08" -
"ERROR #09" -
200CR
200CR
200CR ASCII ASCII
ON/OFF OUTPUTS
200CR Output : Analog
A "Serial "

/ 200CR Manual 32
(Rev. J)



Output off > 001S
off > 001S

A "Off" "Oon"
Ilonll
>

Output On > 001S
On > 001S

Save Changes Yes

Yes

/ 200CR Manual 33
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ASCII

“Dabbbbbb cccce deeeeee fffff ghhhhhh iiiii jkkkkkk [T mmnn”

01:

02:

03 - 08 :
9:
10-14:
15:

16:
17-22:
23 :
24-28 .
29 :

30 :
31-36:
37 .

38 - 42 :
43 .

44
45-50:
51 :
52-56 :
57:
58-59:
60-61:
“Dabbbbbb
‘D 8.182
‘D 513.67

IIDII

"bbbbbb" A

"cceec”

Ildll
" eeeeee "

"fEfEET

g
"hhhhhh"

J
"kkkkkk™

nn

ccccc deeeeee  fffff
Ko-cm > 25.00
Ko-cm 30.637

ghhhhhh iiiii
S ¥+ Mo-cm
1.0178 Mo-cm

DegC
DegC

MQ -cm

llOlll

jkkkkkk 1 mmnn”
K, DegC 015F”
14511 DegC 01C7”

200CR Manual
(Rev. J)
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10

© 00 N O O A W DN P

Attention

Set Data Output
Get Data

Reset

Set Parameter
Get Parameter
Key Press
Display Message
Self Test

- X 6O v U O W >

"ERROR#01"

200CR Manual
(Rev. J)
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Attention

IIATII

"Thornton Associates-
200CR Ver x.xx"

IIATII

Thornton Associates

"200CR Ver x.x"

Set Data Output

, Inc.

ON/OFF

ON

Get Data

Dol

"DolI"

"D 513.67 Ko-cm 30.637 DegC
1.0178 Mo-cm 14511 DegC 01C7"

"Baa"
aa = "00"
"FF" "R
IIOKII
IIOKII
IIR*II
IIOKII
"B0O0"
IIOKII
/ 200CR Manual

(Rev. J)
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Set Parameter

""Saa = bbbbbbbbc™

bbbbbbbb
“ n
OK"
ERROR #01"
0.001125
SOE = 1.125000m"
OK"
"S0B=65"
IIOKII

W

"S3F=32"

OK"

200CR Manual
(Rev. J)
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Set/Get Parameter Codes

Code Parameter Name Description Range
011 PASSWORD Password (00000-99999
® A _SIG1L MULT Multiplier cell constant for Ch A, signal 1 no range
3 A_SIG2_ MULT Multiplier cell constant for Ch A, signal 2 no range
07! B SIG1 MULT Multiplier cell constant for Ch B, signal 1 no range
B B _SIG2 MULT Multiplier cell constant for Ch B, signal 2 no range
(03] A_SIG1 ADD Additive cell constant for Ch A, signal 1 no range
o7 A_SIG2_ADD Additive cell constant for Ch A, signal 2 no range
03] B _SIG1 ADD Additive cell constant for Ch B, signal 1 no range
0°] B _SIG2 ADD Additive cell constant for Ch B, signal 2 no range
0OA  SP1 SETUP Setpoint #1 setup information: 00-FF

Bits 7:5=signal (000=None, 001=A, 010=3,

011=B,100=b).

Bits4:2=relay number (000=norelay,

001=relay #1, tc.)
Bits 1.0=state (00=off, 01=high setpoint, 10=low,
11=USP)
Note: This number is sent and received in
hexadecimal format.

02] SP2 SETUP Setpoint #2 setup information 00-FF
0C  SP3 SETUP Setpoint #3 setup information 00-FF
0D  SP4 SETUP Setpoint #4 setup information 00-FF
E SP1 VALUE Setpoint #1 value no range
OF SP2 VALUE Setpoint #2 value no range
10 SP3 VALUE Setpoint #3 value no range
u SP4 VALUE Setpoint #4 value no range
12 R1 DELAY Relay #1 delay value in seconds 000-99
13 R2 DELAY Relay #2 delay value in seconds 00099
1 R3 DELAY Relay #3 delay value in seconds 000-99
15 R4 DELAY Relay #4 delay value in seconds 00099
16 R1 HYSTER Relay #1 hysteresisvalue in % 000-999

Note: This number is sent and received in

hexadecimal format.
17 R2 HYSTER Relay #2 hysteresisvaluein % 000999

Note: This number is sent and received in

hexadecimal format.
18 R3 HYSTER Relay #3 hysteresisvalue in % 000-999

Note: This number is sent and received in

hexadecimal format.

19 R4 HYSTER Relay #4 hysteresisvalue in % 000999

Note: This number is sent and received in

hexadecimal format.

1A Rl STATE Relay #1 state (1-normal, O=inverted) 01
1B R2_STATE Relay #2 state (1-normal, O=inverted) 01
1C R3_STATE Relay #3 state (1-normal, O=inverted) 01
1D R4 STATE Relay #4 state (1-normal, O=inverted) 01

200CR Manual

(Rev. J)
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Code Parameter Name Description Range
1E AOUT_SIGNALS Sets the signal assigned to the outputs:
High nibble=Ch A (Aoutl),
low nibble=Ch B (Aout2).
0O=none, 1=A, 2=a, 3=B, 4=h. 0044
Note: This number is sent and received in
hexadecimal format.
1F AOUT1 MIN Minimum value for analog output #1 no range
20 AOUT1 MAX Maximum value for analog output #1 no range
2 AOUT2 MIN Minimum value for analog output #2 no range
2 AOUT2 MAX Maximum value for analog output #2 no range
PA] AOUTL1 OFFSET Calibration offset for analog output #1 no range
24 AOUT1 SLOPE Calibration slope for analog output #1 no range
5 AOUT2 OFFSET Calibration offset for analog output #2 no range
2% AOUT2 SLOPE Calibration slope for analog output #2 no range
2z A_PH-STC Ch A, solution temperature coefficient 0.0-2.000
for pH in pH/DegC.
2 A_PH_IP Ch A, isopotential factor for pH in pH units 00-14.
2 B PH STC Ch B, solution temperature coefficient 0.0-2.000
for pH/Deg/C
2A  B_PH_IP Ch B, isopotential factor for pH in pH units 00-14.
B A _MAN_TEMP Ch A, manual temperature setting in DegC
(must set A_TEMP_STATE variable to
enable manual temperature) no range
2 B_MAN_TEMP Ch B, manual temperature setting in DegC no range
2D A LINEAR COMP Ch A, linear compensation valuein %/ °C
(must set COMP_METHOD variableto enable
linear compensation) no range
xE B_LINEAR_COMP Ch B, linear compensation valuein % °C no range
2F VSLOPE A Ch A, voltage calibration slope *
0 VOFFSET A Ch A, voltage calibration slope *
3 VSL.OFE B Ch B, voltage calibration slope *
K7 VOFFSET B Ch B, voltage calibration slope *
3 RH_SLOPE A Ch A, high resistance calibration slope *
A RH_OFFSET_A Ch A, high resistance calibration slope *
) RH_SLOPE B Ch B, high resistance calibration slope *
] RH_OFFSET B Ch B, high resistance calibration slope *
37 RL_SLOPE A Ch A, low resistance calibration slope *
3 RL_OFFSET A Ch A, low resistance calibration slope *
Y] RL S OPE B Ch B, low resistance calibration slope *
3A RL_OFFSET B Ch B, low resistance calibration slope *
B T SLOPE A Ch A, temperature calibration slope *
X T-OFFSET A Ch A, temperature calibration slope *
3D T SOPEB Ch B, temperature calibration slope *
E T OFFSET B Ch B, temperature calibration slope *
* Note: These meter calibrations have alimited range. Adjustment is not recommended.
/ 200CR Manual 39
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Code Parameter Name Description Range
3F AP_MODE Ch A, measurement mode and range 00-FF

The upper nibble sets the range and units:

2=auto-ranging, 3=micro, 4=milli, 5=no range

6=Kilo, 7=mega, 8=PPB, 9=PPM, 10=PPK

The lower nibble sets the measurement mode:

0=no mode, 1=resistivity, 2=conductivity,

compensated, 3=DegC, 4=DegF, 5=TDS,

6=%Rejection, 7=ratio, 8=difference,

9=Not Used, 10=Not Used,11= %HCI,

12=%NaOH, 13=%H2S04, 14 = conductivity,

uncompensated

Note: This number is sent and

received in hexadecimal format

0 AS MODE Ch a, measurement mode and range 00-FF
1 BP_MODE Ch B, measurement mode and range 00-FF
12 BS MODE Ch b, measurement mode and range 00-FF
3 DISPLAY_MODE Selects the data to be displayed 00-03

00 = display A and B measurements
01 = display aand b measurements
02 = display A and a measurements
03 = display B and b measurements
Note: This number isformatted as two digits
i\ LOCKOUT Lockout mode and keys. each bit is 00-FF
used as follows:
Bit 7: Set to enable lockout. Other bitslisted
below must be set to lockout functions.
Bit O: Set to lockout Measure key.
Bit 1: Set to lockout Setpoint key.
Bit 2: Set to lockout Relays key.
Bit 3: Set to lockout Outputs key.
Bit 4: Set to lockout Calibrate key.
Bit 5: Set to lockout Menus key.
Bit 6: Set to lockout Display keys.
5 MAVE N Averaging method. The averaging method 00-33
for both channels A and B are combined
into one byte.
High nibble= Ch A, low nibble= Ch B.
0=none, 1=low, 2=medium, 3=high
Note: This number is sent and received in
hexadecimal format.
46 AUTO_SEND Auto send measurement data via the serial port: 01
O=disabled, 1=send data at the set timer interval
(seeOUTPUT_TIMER)

/ 200CR Manual 40
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Code Parameter Name Description

Range

47

48

4A

S8

COMP_METHOD Compensation method:
High nibble= Ch A, low nibble= Ch B.
0=none, 1=standard, 2=linear, 3=cation,
4=acohol, 5=Light 84
Note: This number is sent and received in
hexadecimal format.

BAUD_RATE Baud Rate: 0=19200, 1=9600, 2=4800,
3=2400,4=1200.

Note:A measurement reset command must

be issued after this command in order for
the new setting to take effect.

Note: This number isformatted astwo
digits.

PARITY_ENABLE Enables or disables the parity feature.
1=even parity, 0=no parity
Note: A measurement reset command
must be issued after this command in
order for the new setting to take effect.
OUTPUT_TIMER Output timer in seconds. Thisisthe
number of seconds between transmission
of measurement data when the automatic
data output is enabled.
AUTO_SCROLL Display scroll mode
O=display, 1= manual temperature
A_TEMP_STATE ChA:0=normal, 1=manual temperature
B_TEMP_STATE  ChB: O=normal, 1=manual temperature
MEASURE _PER LINE Sets the number of measurements that
will be displayed on oneline;
0=2 measurements per line,
1= 1 measurement per line
FREQ Sets the input power line frequency to
reduce measurement noise 0=50Hz,
1=60Hz
SP1 ACTIVE_ON_ERR Setpoint 1 activation on error.
0 = setpoint will not be active on cell
error (overange), 1 = active
SP2 ACTIVE ON_ERR  Setpoint 2 activation on error.
0 = setpoint will not be active on cell
error (overange), 1 = active
SP3 ACTIVE_ON_ERR Setpoint 3 activation on error.
0 = setpoint will not be active on cell
error (overange), 1 = active
SP4 ACTIVE ON_ERR  Setpoint 4 activation on error.
0 = setpoint will not be active on cell
error (overange), 1 = active

00-55

00-44

01

000-999

01
01
01
01

01

01

01

01

01

200CR Manual
(Rev. J)
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Code Parameter Name Description Range
5 AOUT1 ERROR STATE Output 1 Error State 01

0= Anaog output will go to minimum

level on cell error (overange), 1 =go

tomaximumlevel.
5%  AOUT2 ERROR STATE Output 2 Error State 01

0= Anaog output will go to minimum
level on cell error (overange), 1 =go

Gaa"
aa =

"Gaa = bbbbbbbbc™

bbbbbbbb

"GOE"

Kaa"

aa
00 =
01 =
02 =
03 = OK/NEXT
04 =
05 =
06 =
07 =
08 =
09 =
Vi 0A =
0B =
0C =
oD =
FF =

"GOE = 1.000000K™"

Key Press

“ Kaaaaaaaaaaaaaaaa:bb”

“aaaaaaaaaaaaaaaa”

200CR Manual
(Rev. J)
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1] bbn

(01 16)

“ERROR #1”

"K06”
:“KSp1 on siganal a:02"

Display Message

“Maa.... aa”

1] OKH

“ aa aan

"MThis is a test”

IIOKII

1] T*n

Perform Self-Test

“FAILED=xx"
13 XX”
(01h)
(02h)
(04h)
(08h)
(10h)
(20h)
IIT*II
"FAILED=12"

200CR Manual
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200CR
20 mA
0-20 mA

AO1+
AO1-

OUTPUTS

4 mA 500
[ ]
Output Analog
4 A
OK/NEXT
A a B
4 mA o
OFF
OFF 4 mA
20 mA
Aoutl signal A
A 1 A
n A v
1 2
B2 Aoutl signal A
A 1 A
AO2+
AO2- A v
2.4 OK OK/NEXT
minimum OmA
Aoutl Min  .0000_
A 1 Min  .0000_
4 mA

200CR Manual
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OK/NEXT
“u 0.000001 10
“m” 0.001 10
‘o 1 #2
“K” 1,000 10
“M” 1,000,000 10
B
TDS 1.000 MQ
20.00 M Q
ppm OUTPUTS
[ J
m = ppb = parts per billion
- = ppm = parts per million
k = ppk = parts per thousand Output Analog
OK/NEXT OK/NEXT
#2
Aoutl Max 1.000_ B
A 1 Max 1.000_
20 mA Aout2 signal B
A 2 B
OK/NEXT
OK/NEXT
1.000 MQ
L:If err set Max
Aout2 Min  1.000M
A 2 Min 1.000M
20mA 4mA OK/NEXT

OmA
20.00 M Q

Save Changes Yes
Yes
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Aout2 Max 20.00M
A 2 Max 20.00M
OK/NEXT

2:1f err set Max

OK/NEXT
Save Changes Yes
Yes
OK/NEXT
4 mA 20 mA 2
4 mA
20 mA
NIST NIST

CALIBRATE
[

Calibrate Sensor

Calibrate Analog

"Analog

Cal Analog Chl

Chil
AV
2 OK/NEXT
1 Adj4mA 10641
1 4mA 10641
AV 4 mA
4 mA
10,000 20 mA 55,000
4 mA OK/NEXT
20 mA
1 Adj 20mA 54091
1 20mA 54091
20 mA 20 mA
OK/NEXT
Save Changes Yes
Yes
OK/NEXT
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200CR 15.12 A

B
9.2
200CR ( )
3
3
1 Res Hi
0.1/cm <750 KQ c¢m <1.33 p s/cm
10/cm <7.5KQ cm <133 p s/cm
50/cm <1.5KQ c¢m <667 y s/cm CAL “verify
calibrate” 2
2 Res Lo
3 Temp.
MENUS
[ ]
2 Menus use arrows
2
v “Verify Calibrate”
4.000 MQ 2
2 Res Lo 20.00 KQ 1
1000.0 Q 2 OK/NEXT
3 Temp. 1,000 Q 1
1,400 Q 2
Verify Cal Ch A
Ch A
Mettler-Toledo
Thornton NIST A
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A10.04MQ 1.003KQ

CALIBRATE
[ ]

Calibrate Sensor

Calibrate Meter

Cal Meter Ch A

Ch A

A v

B

Cal A #1 Res Hi
A #1 Res Hi
A v
“Res Hi” “Res Lo”
113 TempH [{] Verlfy"
OK/NEXT
A ResHi  100.00K
AV
AV
“” ” “ m”
“K” “M” _ 1
p 0.000001 10
“m” 0.001 10
e 1
“K” 1,000 10
“M” 1,000,000 10
OK/NEXT

A 100.3kQ OK

200CR Manual
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30

I+

100.2 100.4 KQ

Done, press OK

<OK>

Do point #2 Yes

A=4.001M Q OK?

Done, press OK

<OK>

#2

Yes

Save Changes Yes

Yes

#2

A ResHi=4.0000M

200CR Manual
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Ni-Fe 500 RTD
DOT-2
0 500 Done, press OK
100 735
OK/NEXT
DO point #2 ? Yes
cn A 200CR OK/NEXT
CALIBRATE
A TEMP = 1.4000K
Calibrate Sensor ch- A
Ch. A
A
Calibrate Meter
OK/NEXT
GKINEXD) A TEMP = 1.4002K
Cal Meter Ch A
- OK/NEXT
OK/NEXT
A = 1.4000KTQ OK?
Cal A #1: Res Hi
R o (OK/NEXT)
Cal A#1: Temp
Done, press OK
OK/NEXT
OK/NEXT

A TEMP = 1.0000K

Save Changes Yes

A =90994TQ OK?
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A “u 0.000001 10
/ “m” 0.001 10
“A Res” “A Temp” “K” 1,000 10
2 “M” 1,000,000 10
B (uB
Res” “B Temp”) >
/
MENUS
[ ]
OK/NEXT

Menus use arrows

Save Changes Yes
Yes

A “Sensor Cal”

Edit Sensor Cal OK/NEXT

10.3

A Cell M=.10000_

A
/ “AcCell” “ATemp” “B Cell”
“B Temp”

A Cell M=.10000_

> °F
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MENU "NONE"

240-501 50/cm 25
262.4

CALIBRATE
[ ]

Calibrate Sensor

Cal Sensor Ch A
Ch A

Cal Ch A #1:Res
Ch A #1:Res

Res Con

A Res =_18.18M

M

A Res 18.15M OK?

OK/NEXT

Done, press OK

<OK>

“ NOH

Do point #2 No

#2

No

A

1] Yesn
2

°F
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ON

MEASURE MODE

SETPOINT

RELAYS

OUTPUTS

CALIBRATE

MENUS

DISPLAY

"00000"

MENUS

Menus use arrows

"Change Password

Change Password

Old Pass = 00000

Old = 00000

Invalid Password

New Pass = 00000

New = 00000

Save Changes Yes

Yes

200CR Manual

(Rev. J)

53



MENUS

Menus use arrows

49 A "Set/Clr Lockout
/ n

Set/CIr Lockout
/

Password = 00000
= 00000

ON/OFF

Enable Lockout N
N

|IN|| OFF
nYn

Lock Measure Y
Y

AV
MEASURE
SETPOINT RELAYS OUTPUTS

CALIBRATE MENUS DISPLAY

IIYII
IINII

Save Changes Yes
Yes

"MENU"

Password = 00000
= 00000
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200CR

MENUS

Menus use arrows

A "Set Averaging

Set Averaging

A Average High

A High

A Average High

A High
A v
OK/NEXT
B
B
OK/NEXT
Save Changes Yes
Yes
OK/NEXT
" A M S/cm
A
B g S/cm
B
#1 A
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OFF =0
Reset Unit? Yes

? Yes
=0 OK/NEXT
=0
OFF Unit is Reset
=0
=0
0.1
1.0
0
MENUS
OFF °
Menus use arrows
A "Set Temperature "
MENUS Set Temperature
[ J
Menus use arrows OK/NEXT
A "System Reset
. A:T=2500 Off
System Reset
A v
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A:T=2500 Off |

>

"Off"

B
B

llonll

Save Changes Yes

Yes

200CR

MENUS

255
ASCII

Menus use arrows

A "Set Serial Port

Set Serial Port

Baud = 9600 P = Even
- =9600 P = Even

even
parity no parity

Save Changes Yes
Yes

OUTPUT
[ ]

Output : Analog

A n
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Output off > 001s
off > 001s

A "OFF"
"ON" "ON"

Output on > 001S
on > 001S

Save Changes Yes
Yes
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Diagnostic Menu

OK/NEXT
1. ROM
Test? ROM
? ROM
2. RAM
3. AOUT1 mA mA ROM RAM AOUT1 AOUT2 A/D Comm
#l(Analog  \\RAM Display keypad Exit
output 1) >
AOUT2 mA mA OK/NEXT .
#2(Analog Exit
output 2)
A/D : /
ROM
COMM Communication ROM: Passed Ok
/
ROM: ok
NVRAM Non-Volatile
Memory ROM: Failed
8. DISPLAY
MENUS
[ ]
**k*
Menus use arrows
A Diagnostic "
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Check Setup

**k%

OFF
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200CR 1/8 115

VAC
230 VAC 1/16
PCB
200CR
2.5
PCB
PCB 1/4
PCB
200CR
200CR
200CR
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For 115VAC ( 2AG, 1/8 Amp SB, Littlefuse #218.125, 5 x 20 mm)
For 230VAC (2AG, 1/16 Amp SB, Littlefuse #218.063, 5 x 20 mm)

For 115VAC
For 230VAC

5.
TB1 10-pin
TB1 9-pin
TB1 16-pin

Complete Calibrator Kit (includes 1864-01, -02, -03, -04)

High Resistivity/Low Conductivity Calibrator Kit (includes 1864-01, -02)
Low Resistivity/High Conductivity Calibrator Kit (includes 1864-03, -04)
Calibrator 4AMW & 1400W (104 C)

Calibrator 100KW & 1000W (0 C)

Calibrator 20KW & 1400W (104 C)

Calibrator 1000W & 1000W (0 C)

Calibrator, 1.8MW & 1097W (25 C)

Back Cover for IP65 Rating

Pipe Mounting Kit for 1-1/2 to 4  pipe (requires back cover, above)
Patch Cord, 1 ft

Patch Cord, 5 ft

Patch Cord, 10 ft

Patch Cord, 25 ft

Patch Cord, 50 ft

Patch Cord, 100 ft

Patch Cord, 150 ft

Patch Cord, 200 ft

Manual, Communications (RS232, RS422)

35088
35091
06235

25242
25242
02181

22626
22617
22624

1865-03
1865-01
1865-02
1864-01
1864-02
1864-03
1864-04
1865-04
1000-62
1000-63
1001-66
1005-66
1010-66
1025-66
1050-66
1110-66
1115-66
1120-66
84364
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IP65
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MEASURE SETPOINTS
MODE
See Note 1
A=S/cm C(Auto) | [ sP1 on signal: A |
OK/NEXT OK/NEXT
See Note 1 A
a= [ sP1=18.18 M High |

(o]
~
~
=z
m
X
—

OK/NEXT
See Note 1

[ B=s/cm (Auto) | |

SP1 use Relay #1 |

OK/NEXT
See Note 1 A 4

OK/NEXT
A

b=

SP overrange Yes |

OK/NEXT

I I

OK/NEXT

A

[ save Changes? Yes | [

Save Changes? Yes |

OK/NEXT

OK/NEXT

A

| Exit Menus | |

Exit Menus |

See Note 1

OUTPUTS

Output XXXX

<
x

Serial

RELAYS

R1 Delay=000 sec |

OK/NEXT
A

R1 Hyster=00% |

OK/NEXT

R1 State=Normal |

OK/NEXT
v

Save Changes? Yes |

OK/NEXT

Exit Menus |

OK/NEXT

Aoutl signal = A |

(o]
A
~
=z
m
x
—

A 4
Aoutl Min = 0.000 |

OK/NEXT

A
Aoutl Max = 19.00M |

OK/NEXT

A

1* if err set Max |

OK/NEXT
A

Save Changes? Yes |

OK/NEXT

A

Exit Menus |

Note: 1. Choices for this menu are: Ohm-cm, S/cm C, DegC, DegF, TDS, %Rejection, A/B, A-B, S/m

%HCI, NaOH, or %H,S04, s/cm U.

Output= On >001s |

OK/NEXT

Save Changes? Yes |

OK/NEXT

Exit Menus |

15.1a
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CALIBRATE

[ calibrate

XXXXX | Sensor, Meter, Analog, or Verify
OK/NEXT| See Notel
\ 4 A A\ 4
[ cal sensor cha | [ cal Meter chA | [ cal Analog ch 1 | [ wverify cal: chA |
OK/NEXT OK/NEXT | see Note2 OK/NEXT OK/NEXT
A A A
[calchA#l:Res | [ cal A #1:Res Hi | [1: Adj 4mA=10321 | [ A4.001 Mo 1.002K0]
OK/NEXT OK/NEXT OK/NEXT OK/NEXT
A A X A
[[ARes=18.180M | [_AResHi = 100.00 OK | [[1: Adj 20mA=54628 | [ Exit Menus |

Yes

No OK/NEXT
A

Yes
No OK/NEXT
v

[save changes? Yes |

[save Changes? Yes

OK/NEXT

A

OK/NEXT

A 4

[ Exit Menus |

[ Exit Menus |

Note: 1. Choices for this menu are: Res, Con,

. F

2. Choices for this menu are: Res, Hi, Res Lo, Temp.

OK/NEXT OK/NEXT OK/NEXT
A A 4 A
[ A=18.03Mp OK? | [ A=100,1K OK? | [ save Changes? Yes |
OK/NEXT OK/NEXT OK/NEXT
N A 4 A 4
| Please Wait__ | | Please Wait | | Exit Menus |
OK/NEXT OK/NEXT
A
| Done, press OK | | Done, press OK |
OK/NEXT OK/NEXT
A A 4
[ Do Point #2?2 No | [ Do Point #22 No |

15.1b
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MENUS

r

[ Menus use arrows |

@ (rme)

¥
[ Edit Cell Const ——®»] ARes M =0.1000 —»] Exit Menus
% OK/NEXT

Exit Menus |

[“set/cir Lockout % Password = 00000 —®] Enable Lockout Y? Lock xxxxxxxx N? |
A t See Notel
v OK/NEXT See Note 2 See Note 2
A
[ set Averaging % A:Average = High —®] B:Average = High Exit Menus ]

% See Note 3 See Note 3
[ A:Comp=Standard —®{ B:Comp=Standard
¢
[ set Tempevature [——»[ A:T=25.00 oOff F—®] B:T=25.00 Off

-
A

| Display Menus |—V| Set XXXXXXXXX Auto Scroll = Off
Auto Scroll

v
[_Compensation

Exit Menus

Exit Menus

Exit Menus |

I

Meas per line: 2 Exit Menus ]

Disp Format
OK/NEXT P

[Csystem Reset ——» Reset Unit? Yes |—»] Exit Menus
OK/NEXT See Note 4
L
[ Diagnostic Menu WH Test? ROM ] Testing ROM ROM Passed OK |—|

<

OK/NEX
[ Change Password %[ Old Pass=00000 |—®] New Pass=00000

AV OK/NEXT
F——»[ 200CR Ver.x.x.x F—] Exit Menus

OK/NEXT
L
[ verity caliprate ——% verfy cal: ch A  |—»] A:100.3Ko 1.004Ko}—»] Exit Menus

o
v v OK/NEXT
[set serial Port [ Baud=9600 P-Even}|—] Exit Menus

G OK/NEXT

L
[ Set Freq %[ Meas Freq = 60 Hz[-—] Exit Menus

¢ GrmeT)

L
[ End of Menus F—— Exit Menus |

JAN
v

I

Exit Menus |

A
[Csoftware Re

<

<

Note: 1. Choices for this menu are: Measure, Display, Menus, Calibrate, Relays, Outputs, or Setpoint.
2. Choices for this menu are: High, Medium, Low, or Spec.
3. Choices for this menu are: Standard, Linear, Cation, Alcohol, Light 84 or None.
4. Choices for this menu are: ROM, RAM, Aout #1, Aout #2, A/D, Comm, NVRAM, Display or Keypad.

15.1c
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7.37 In.

(187.2 mm)
| 1] T
2,25 In. *
2.50In.
/I . ’\ ' (63.5 mm)
C )
0.197 In.
(5 mm)
| | ax
b =
[ ( N |
4.1251n, @ @
(106 mm) @ 3.691n.
4.79 In. (93.7 mm)
(] 22 mm) -::n MTPONT PEAY  OUTMUTE CALBAATE  MENUS
@ ) ]
- o |
* I
0.33 In.
(7.62 mm) ‘
033N, —=f le— 7.875IN. *4.631n, (118 mm) with
(7.62 mm) (200 mm) | NEMA 4X Back Cover
8.541n,
(217 mm).
15.2a;
(© o) ]
o X T
" So || ‘
(?'2729 n.:'n) (5“"1'? |=|nﬁ1) <V>
=4 | OOO000 |
(39-3‘ mm) @ @ i 7 |
854n. n __
ﬁ;.?nm:) 020n. da. (117.6 mm)
nin) (5.0 mm)
9.54 In.
(242.3 mm)
15.2b:
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7.876 IN.

(200 MM)
7.56 IN.

fdny
L/

(192 MM)

3.78 IN.
(96 MM)
4125NN.
(104.78 MM)
! [
Fan il - -
“.\ HOLE FOR #10-32 MACHINE E?
OR #10 SHEET METAL SCREW
4PLCS.
15.3
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MEASUREMENT PCB

#6 HI-LO SCREW

154
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GASKET

FLANGE
FILLER
PLATE

INSTRUMENT:

MOUNTING SCREW

155
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1 1/2°TO 4" PIPING

;
2

15.6
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'] l-— 0.093 REF.

(2.4 mm)

9.54 In.
(242,3 mm)

—— 3.13In

(79.5 mm)

—-—\ 0.218 DIA.

(6.5 mm)

15.7
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IP65

158 IP65
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2D T o |
| ]

SENSOR PATCH CORD

B S —

1FT. (0.3M) -#1001-66 ——=
5FT. (1.5M) -#1005-66
10FT. (3M) -#1010-66
25FT. (7.6M) -#1025-66
50 FT. (15.2 M) -#1050-66
100 FT. (30.5 M) - #1110-66
150 FT. (45.7 M) - #1115-66
200 FT. (61 M) -#1120.66

0.37 IN. (9 MM)
DIA. NOM.

(REF) SENSOR WIRING
CONNECTOR WIRE TO 200CR
PIN # WIRE COLOR NUMBER  TERMINAL STRIP
1 WHITE/BLUE 1 SIG1
2 INNER DRAIN 2 8iG-2
3 WHITE 3 siG3
4 GREEN 4 SiG4
5 RED 5 SIG5
6 BLACK } 6 GND
7 OUTER DRAIN
8 BLUE 7 NO CONNECTION
200CR REAR PANEL
N/C SENSOR B SENSOR
e Tl SESORA
0, O)
(o] (o]
. |(BEEEBEAEREEABEERE| o
]
EEE88c 2e€esc
DANGER \p —chamneLe —  \-cnanneLa—”

Attention!
Achtung!
Peligro!

fil}ﬁ / OUTII’UTS } {lou'TP:TS:\

HIGH 2388838828
VOLTAGE b o
R B FFEFEERRES

KO

2/

AC LINE por —
NEUTRAL———
POWER GROUND

L Ll:l L |
[—l——l RELAY 4 I_li ANALOG OUT 1
| RELAY 3 ANALOG OUT 2

L— SERIAL INTERFACE

15.10
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200CR Specifications (200CR

Functional
Cond/Resist Ranges

Concentration Ranges
Temperature Range
Temperature Compensation

Measurement Update Rate
Outputs
Setpoints/Alarms

Relays

Analog Output Signals

Serial Output

Performance

Accuracy

Repeatability
Temperature Accuracy
Analog Output Accuracy
Ratings/Approvals
Environmental

General

Storage Temperature
Operating Temperature
Humidity

UL Electrical Environment
Enclosure

Display

Keypad

Material

Rating

Panel cut-out )
Weight

Sensor Max. Distance

. 0.1 Constant Sensor:

0.02 pS/cm to 600 puS/cm
0.0017 MW,ecm to 50 MW-ecm

10 Constant Sensor: 100 pS/cm to 40,000 pS/cm
25 W-cm to 0.01 MW-cm

50 Constant Sensor: 100 uS/cmto 1.0 S/cm
1.0 W-em to 0.01 MW.em

TDS: covers equivalent conductivity ranges

: HCI: 0-20%, NaOH: 0-15%, H2S04: 0-20%
: -40° to 200°C (-40 to 392°F)
: Automatic, referenced to 25°C for resistivity, conductivity, percent rejection

and TDS. Field selectable for standard high purity (Thornton/Light), cation
(power industry), isopropyl alcohol, or Light 84 (special microelectronics
applications)

: All measurement parameters are updated once per second

: Four setpoints can be set as a high, low or USP limits. Any relay can be

programmed to operate from multiple setpoints.

: 2 SPDT relays, each rated for maximum of 5 amp resistive load up to 30

VDC or 250 VAC, standard; optional additional: 2 AC only Solid State,
each rated for a maximum of 1.5 amp, 250 VAC resistive load, 10 mA
minimum current

: Two optional powered 4-20 mA outputs (may be recalibrated to 0-20 mA),

500 ohm load maximum, freely scalable to any parameter, isolated from
input and from earth ground. Not for use in powered circuits.

1 RS232 maximum distance 50 feet. RS422 maximum distance 4,000 feet.

Field selectable up to 19.2 k baud. Requires external isolation if using a
240-501 50/cm sensor.

: £0.5% of reading up to 18 Megohm-cm

: £0.1% of reading for resistance and £0.13°C for temperature
:+0.25°C

: £0.05 mA within 15-35 ambient

: CSA/NRTL, UL listed, CE compliant

: If the equipment is used in a manner not specified by Mettler- Toledo

Thornton Inc., the protection provided by the equipment may be
impaired.
For indoor use, Pollution Degree 1

:-40 to 70°C (-40 to 158°F)

:-10 to 55°C (14 to 131°F)

: 0 to 95% RH (non-condensing)

: Installation (overvoltage) Category Il

: 1 line, 16 character, backlit LCD (4.8 mm x 9.6 mm)

: 11 tactile feedback keys

1 ABS-PC alloy

: MEMA 4X, IP65 panel mount and accessory back cover
:3.78" x 7.56” (96 x 192 mm) DIN.

:1.9 Ibs. (0.9kg)

: 200 feet (61 m)
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Power
LineVoltage :90-130 VACor 180-250 VAC 12 Wattsmaximum, 50-60Hz or nomind 24
VDC, 300 mA steady state, 600 mA inrush.

DC power must be isolated from earth ground and between instruments.
DC

200CR Models

Parts No.| Relays Analog Voltage

QOutputs
6220-1 | 2 SPDT None | 110 VAC (24 VDC)
6220-2 | 2 SPDT None | 220 VAC (24 VDC)
6222-1 | 2 SPDT 2 110 VAC (24 VDC)

6222-2 | 2 SPDT 2 220 VAC (24 VDQ)
6242-1 | 2 SPDT and 2 Solid State, AC only 2 110 VAC (24 VDC)
6242-2 | 2 SPDT and 2 Solid State, AC only 2 220 VAC (24 VDQ)

CE

Mettler-Toledo Thornton Inc., 36 MMiddlesex Turnpike, Bedford, MA 01730, U.S.A. 200CR
6220-1 6220-2 6222-1 6222-2 6242-1 6242-2 6220K1 6222K1
6242K1 89/336/EEC 73/23/EEC

EN 55011 Emissions:
Radiated and Conducted, Class A

EN 50082-1 Immunity:

IEC 61010-1 Safety
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CSA NRTL

Mettler-Toledo Thornton Inc., 36 MMiddlesex Turnpike, Bedford, MA 01730, U.S.A. 200CR
6220-1 6220-2 6222-1 6222-2 6242-1 6242-2 6220K1 6222K1

6242K1
U.S.A. ANSIZ/UL CSA
NRTL/C CSA
NRTL
(OSHA)
Class

Class 2252 01 - Process Control Equipment, Ordinary Locations
Class 2252 81 - Process Control Equipment

Applicable Requirements
CSA Std C22.2 No.0-M1982 General Requirements - Canadian Electrical Code, Part Il
0.4-M1982  Bonding and Grounding of Electrical Equipment
(Protective Grounding)
142-M1987 Process Control Equipment
UL Std No. 916 Energy Management Equipment

UL Listing

Mettler-Toledo Thornton Inc., 36 MMiddlesex Turnpike, Bedford, MA 01730, U.S.A. 200CR
Listing
UL UL3121-1 UL Listed Mark
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pH ORP TOC

(Return Materials Authorization
= RMA) pH ORP

Mettler-Toledo Thornton Customer Service
RMA Return Materials Authorization number
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Mettler-Toledo Thornton, Inc.

36 Middlesex Turnpike
Bedford, MA 01730 USA
Tel:  +1-781-301-8600
Fax: +1-781-271-0214
info@thorntoninc.com
http://www.thorntoninc.com

6 1 1
5F
TEL: 03-5762-0737 FAX: 03-5762-0757
http://www.thorntoninc.com/jp
e-mail: sales.admin.jp@mt.com

TEL (06) 6949-5914 FAX (06) 6949-5943

Edit 09703
Part #84295 Rev.J09/03
& #84364 Rev. A 3/98
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