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Interior View of HDX-MS Temperature Controller (Front )
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Interior View of HDX-MS Temperature Controller (Side)
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Item# Vendor Website Cat# Description QNTY COMMENTS

1
Ardara Technologies LP

https://www.ardaratech.

com/ 999101

UPLCF Cable – Female DB37 Bulkhead Connector with Labeled 22 Gauge Two-wire and Four-wire Cable Assemblies with
Flying Leads at the Ends. 1

2
Ardara Technologies LP

https://www.ardaratech.

com/ 999102

UPLCM Cable – Male DB37 Bulkhead Connector with Labeled 22 Gauge Two-wire and Four-wire Cable Assemblies with
Flying Leads at the Ends. 1

3
Ardara Technologies LP

https://www.ardaratech.

com/ 999103

UPLCP2P Cable – Point-to-Point Female DB37 to Male DB37 Cable assembly, consisting of Labeled 22 Gauge Two-wire
and Four-wire 1

4 Digikey www.digikey.com 1003-1038-ND SCREW LOCK FEMALE PANEL MNT 4-40 4

5 Digikey www.digikey.com 1053-1093-ND FAN AXIAL 80X27MM 115VAC WIRE (MFR. OA825AP-11-1WB) 1

6 Digikey www.digikey.com 1144-1026-ND Single Phase EMC/EMI Line Filter 10A 115V, 250V Rated AC 50/60Hz Single Stage Wire Leads 1

7 Digikey www.digikey.com 1145-1126-ND AC/DC CONVERTER 24V 320W (MFR# PMF-24V320WCGB) 1 Main PS for heaters.

8 Digikey www.digikey.com 1175-1467-ND CONN IC DIP SOCKET 8POS GOLD 10

9 Digikey www.digikey.com 1470-1149-ND AC/DC CONVERTER 5V 1A (Mfr. ECL05US05-T) 2

10
Digikey www.digikey.com

1655-1358-1-ND Diode Standard 75V 300mA (DC) Through Hole DO-35 10
I think these are used in the
optoislation circuits.

11 Digikey www.digikey.com 1N4615-1-ND DIODE ZENER 2V 500MW DO7 4

12 Digikey www.digikey.com 360-1733-ND SWITCH ROCKER DPST 9A 125V 1

13 Digikey www.digikey.com 361-1232-ND 8 Position Circular Connector Plug, Male Pins Solder Cup Silver 2

14 Digikey www.digikey.com 361-1257-ND 8 Position Circular Connector Receptacle, Female Sockets Solder Cup Silver 2

15 Digikey www.digikey.com 36-2210-ND HEX STANDOFF 6-32 ALUMINUM 1/2" 8

16 Digikey www.digikey.com 36-7313-ND TERMINAL LOCKWASHER LUG #8 ANGLE 10

17 Digikey www.digikey.com 36-7315-ND TERMINAL LOCKWASHER LUG #6 ANGLE 10

18 Digikey www.digikey.com 36-918-ND CONN TERM LUG LOCKWASHER #6 FLAT 30

19 Digikey www.digikey.com 455-1126-ND 3 Position Rectangular Housing Connector Receptacle Natural 0.079" (2.00mm) 3

20 Digikey www.digikey.com 455-1127-1-ND CONN TERM CRIMP PH 24-30AWG 20

21 Digikey www.digikey.com 486-4970-ND 19.69' (6.00m) Power Cord Black NEMA 5-15P To IEC 320-C19 SJT 1

22
Digikey www.digikey.com

609-3942-ND TERM BLOCK 8POS 5.08MM PCB HORIZ 8
Handy for point-to-point wiring
boards.

23 Digikey www.digikey.com 626-1032-ND 15 Position D-Sub Receptacle, Female Sockets Connector, Free Hanging (In-Line) Solder Cup 5

24 Digikey www.digikey.com 67-1190-ND LED 3MM HI-I RED DIFF6"LDS PNLMT 10

25 Digikey www.digikey.com 976-37RPE-ND 37 Position Two Piece Backshell Connector Gray 180° Unshielded 2

26
Digikey www.digikey.com

A121350-ND TERM BLOCK RCPT 2POS VERT .100 10
Probably need 4. Used for +5VDC
connections.

27 Digikey www.digikey.com A32503-ND 15 Position D-Sub Plug, Male Pins Connector, Free Hanging (In-Line) Solder Cup 4

28 Digikey www.digikey.com A98076-ND TERM BLOCK 2POS SIDE ENTRY 5MM 4

29 Digikey www.digikey.com A98339-ND TERM BLOCK 6POS SIDE ENTRY 5MM (MFR. 282836-6) 3

30 Digikey www.digikey.com A98514-ND CONN BARRIER STRIP 2CIRC 0.437" 2

31 Digikey www.digikey.com A98514-ND CONN BARRIER STRIP 2CIRC 0.437" 5

32
Digikey www.digikey.com

BC1148CT-ND CAP CER 0.1UF 25V Y5V RADIAL 4
I use these a lot in some circuits to
stabilize supply current.

33 Digikey www.digikey.com CDPM1002-ND Linear AC DC Converter 1 Output 24V 100mA 120VAC Input 4 Use one with each RTD TX402

34
Digikey www.digikey.com

CF14JT10K0CT-
ND

RES 10K OHM 1/4W 5% AXIAL 20

35
Digikey www.digikey.com

CF14JT1K00CT-
ND

RES 1K OHM 1/4W 5% AXIAL 20

36
Digikey www.digikey.com

CF14JT1K00CT-
ND

RES 1K OHM 1/4W 5% CARBON FILM 20

37
Digikey www.digikey.com

CF14JT330RCT-
ND

RES 330 OHM 1/4W 5% AXIAL 20

38
Digikey www.digikey.com

CF14JT680RCT-
ND

RES 680 OHM 1/4W 5% AXIAL 20

39 Digikey www.digikey.com CH779-ND SWITCH ROCKER DPST 10A 125V 2

40 Digikey www.digikey.com CLA383-ND OPTOISO 3.75KV 2CH OPEN DRN 8 DIP 4
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41 Digikey www.digikey.com CP-1038-ND 8 Position Circular Connector Plug, Male Pins Solder 2

42 Digikey www.digikey.com G80-18B FAN GUARD METAL 80MM BLACK 1

43 Digikey www.digikey.com H747-ND MACHINE SCREW PAN PHILLIPS M4, PkG/100 1

44
Digikey www.digikey.com HM1010-ND

Hammond Metal, Aluminum Chassis, Enclosed 13.000" L x 16.600" W x 5.250" H (330.20mm x 421.64mm x 133.35mm)
Black, Model RM3U1913VBK

1

45 Digikey www.digikey.com HM1336-ND HANDLE 2.8" STEEL BLACK 1 PAIR 1

46 Digikey www.digikey.com M9935CT-ND ion LC (T-Type) EMI Filter 3rd Order Low Pass 1 Channel R = 0.05 Ohms, C = 0.01µF 5A Radial - 3 Leads 2

47 Digikey www.digikey.com PB1033-ND CIR BRKR THRM 10A 250VAC 50VDC 1

48 Digikey www.digikey.com PB528-ND CIR BRKR THRM 5A 125VAC 50VDC 1

49 Digikey www.digikey.com PB529-ND CIR BRKR THRM 10A 125VAC 50VDC 1

50 Digikey www.digikey.com Q209-ND PWR ENT RCPT IEC320-C14 PANEL QC 2

51 Digikey www.digikey.com RC14JB100R-ND RES 100 OHM 1/4W 5% AXIAL

52 Digikey www.digikey.com RS212-ND Resistor Kit 1-1M 1/6W, 365 pcs 1
Don't need this, but it is handy to
have.

53 Digikey www.digikey.com SCRES-G-00.50-D-C5EJack to Plug 8p8c (RJ45, Ethernet) 1.64' (500.0mm) Shielded 1

54 Digikey www.digikey.com SJ5003-0-ND BUMPER CYLINDRICAL 0.44" DIA BLK 4

55 Digikey www.digikey.com SJ5007-0-ND BUMPER SQU 0.413"L X 0.413"W BLK 8

56 Digikey www.digikey.com W126-50-ND 8 Conductor Multi-Conductor Cable Gray 22 AWG 50.0' (15.24m) 1

57 Digikey www.digikey.com WM1008-ND Contact Crimp Socket 18-24 AWG Gold 20

58 Digikey www.digikey.com WM18230-ND CONN QC RCPT 18-22AWG 0.250 15

59 Digikey www.digikey.com WM2290CT-ND Contact Crimp Pin 18-24 AWG Gold 32

60 Digikey www.digikey.com WM5928-ND CONN QC RCPT 18-22AWG 0.187 15

61 Digikey www.digikey.com WMG80B FAN GUARD 80MM WIRE MESH BLACK 1

62
Digikey www.digikey.com

Y0785-500A-ND 500 Ohm ±0.01% 0.6W Through Hole Resistor Radial Moisture Resistant, Non-Inductive Metal Foil 4
voltage drop for RTD circuits
(requires reference quality resistor)

63 James Electronics Limited www.jameco.com 23077 LED Mounting Hardware T1-3/4 Black 30

64 James Electronics Limited www.jameco.com 34761 LED Uni-Color Green 565nm 2-Pin T-1 3/4 10

65 James Electronics Limited www.jameco.com 103588 Single Spade Terminal 16-22 AWG 21mm 5.7mm Tin 30

66 James Electronics Limited www.jameco.com 230973 Connector Barrier Strip 2 Position 9.53mm Pitch Straight Panel Mount 15 Amp 4

67 James Electronics Limited www.jameco.com 230990 Connector Barrier Strip 4 Position 9.53mm Pitch Straight Panel Mount 15 Amp 4

68 James Electronics Limited www.jameco.com 303010 Flanged Spade Tongue Terminal 14-16AWG 18.72mm 7.47mm Tin Loose Piece 20

69 James Electronics Limited www.jameco.com 333973 LED Uni-Color Red 660nm 2-Pin T-1 3/4 20

70 James Electronics Limited www.jameco.com 489475 Quick Disconnect Terminal 18-22 AWG Female 22.6mm 9.65mm Electro-tin Loose Piece 10

71 James Electronics Limited www.jameco.com 489627 Quick Disconnect Terminal 18-22 AWG Female 21.84mm 9.65mm Electro-tin Loose Piece 20

72 James Electronics Limited www.jameco.com 489766 Quick Disconnect Terminal 14-16 AWG Female 22.6mm 9.65mm Tin Loose Piece 20

73 James Electronics Limited www.jameco.com 659382 Connector Jumper Male 2 Position ST 8

74 James Electronics Limited www.jameco.com 1541271 Diode P6KE15V Bi-Directional TVS12.8 Volt 600W DO-15 10

75 James Electronics Limited www.jameco.com 2160585 16-14 AWG BLUE NYLON SPADE TERMINAL 20

76 James Electronics Limited www.jameco.com 2202394 5 Foot 3 Conductor Detachable Power Cord 1

77 James Electronics Limited www.jameco.com 2206281 18 AWG 6 Color Stranded Tinned-Copper Hook-Up Wire Assortment 25 Feet 1

78 James Electronics Limited www.jameco.com 2283767 830 Point Solderless Plug-in Breadboard with 4 Power Rails 21-26AWG ABS 1

79 James Electronics Limited www.jameco.com 2284615 1460 Point Solderless Plug-in Breadboard with 4 Power Rails 1

80 Measurement Computing www.mccdaq.com C37FF-1 Cable, 37-conductor ribbon, female to female, 1 ft. 1

81 Measurement Computing www.mccdaq.com CIO-MINI37-VERT Universal screw-terminal board, 37-pin D male connector, vertical 1

82 Measurement Computing www.mccdaq.com SSR-ODC-05 Solid State Relay Module, Single, DC Switch, 3 to 60 VDC @ 3.5 A 6

83 Measurement Computing www.mccdaq.com SSR-RACK08 Solid State Relay Backplane (Gordos/OPTO-22 Type Relays), 8-Channel 1

84 OMEGA Engineering www.omega.com KHLV-0104/10-P Thin film heater, 1'' x 2'' , 28 volts, 10W/in2 Polyimide Film heater with PSA 3

85 OMEGA Engineering www.omega.com KHLV-0105/10-P Thin film heater, 1'' x 5'' , 28 volts, 10W/in2 Polyimide Film heater with PSA 1

86 OMEGA Engineering www.omega.com KHLV-0502/10-P Thin film heater, 0.5'' x 4'' , 28 volts, 10W/in, Polyimide Film heater with PSA 7

87 OMEGA Engineering www.omega.com KHLV-0504/10-P Thin film heater, 0.5'' x 4'' , 28 volts, 10W/in2 Polyimide Film heater with PSA 2

88 OMEGA Engineering www.omega.com KHLV-102/10-P 1"w x 2"L, KHLV Series, Rectangular, 28 Volts, Kapton Insulated Heaters with PSA 4

89 OMEGA Engineering www.omega.com KHLV-2/10-P Thin film heater, 2'' dia, 28 volts, 10W/in2 Polyimide Film heater with PSA 1

90 OMEGA Engineering www.omega.com ON-950-44004 Thermistor, 2252 Ohms at 25°C, 305 mm PFA leads 1

91 OMEGA Engineering www.omega.com RTD-850 RTD Sensor with Miniature Threaded Housing 4

92 OMEGA Engineering www.omega.com SA1-RTD-4W RTD Sensor, 4-wire, 40 Inches (1m), Stripped leads 3

93 OMEGA Engineering www.omega.com SA1-TH-44004-40-T Thermistor, 2252 Ohms at 25°C, 1 meter (40") of Cable 3

94 OMEGA Engineering www.omega.com TX402 Thermocouple//RTD input head mount RFID temperature 3 transmitter 5

95
Thermal Devices www.thermaldevices.com/

Watlow F4T Controller comprising one each of F4T1A1BAA1C4AAA, FMHA-RAAA-AAAA, FMHA-PAAA-AAAA, FMHA-
CAAA-AAAA 1

96 www.amazon.com Molex 4-Pin Connector Kit 0.093" 2 Sets 1
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TOOLS

97 Digikey www.digikey.com WM8423-ND KIT QUICK DISCONNECT K-181 1 Most workbenches have this tool

98 OMEGA Engineering www.omega.com TX400-RFID RFID programmer OMEGA Engineering 1 Absolutely required

Parts and Tools needed to Assemble T-Controller, Page 3/3

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm

Page 9 of 35
Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 9 of 35



3.65

3.65

.76

.51.62

6X .16 THRU

4.45

1.0
1.0

1.0
1.0

.79

1.00

5.22

1.0
1.25

2.20

4.07
3.90

3.62

1.79 1.79

.90

.79

5.22

16.35

1.70

T-control Front Panel
8/13/2019

NOTE: 1/16" rounding of internal corners
of rectangular/square holes is OK.

DO NOT SCALE DRAWING

_
SHEET 1 OF 1

UNLESS OTHERWISE SPECIFIED:

SCALE: 1:4 WEIGHT: 

REVDWG.  NO.

A
SIZE

TITLE:

NAME DATE

COMMENTS:

Q.A.

MFG APPR.

ENG APPR.

CHECKED

DRAWN

FINISH

MATERIAL

INTERPRET GEOMETRIC
TOLERANCING PER:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL
ANGULAR: MACH      BEND 
TWO PLACE DECIMAL    
THREE PLACE DECIMAL  

APPLICATION

USED ONNEXT ASSY

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
<INSERT COMPANY NAME HERE>.  ANY 
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
<INSERT COMPANY NAME HERE> IS 
PROHIBITED.

5 4 3 2 1Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 10 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 10 of 35



16.35

5.
22

4X 0.17 THRU

1.02 THRU3.00 THRU

0.
81

0.
69

2.
25

0.
53

1.12

1.06

0.
75

2.
13

2 x  0.19  THRU ALL

4 x  0.14  THRU ALL

0.
58

6.43

1.41
1.41

3.00

2.
61 1.

41

1.
41

5.75

1.
72

1.22

4.88

7.07

0.
68

2.28

2.
54

B

C

R0.3
6

R0.36
0.67

0.
13

0.
13 DETAIL B 

SCALE 2 : 3

2 x  0.14  THRU ALL

2.30

2.50

0.10

0.
44

0.
22DETAIL C 

SCALE 2 : 3

Back Panel
7/25/2019)

<N>

SCALE:1:5

SIZE DWG.  NO.

A
REV.

MATERIAL

FINISH

--

--

DO  NOT  SCALE  DRAWINGAPPLICATION

USED ONNEXT ASSY

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL
ANGULAR: MACH      BEND 
TWO PLACE DECIMAL    
THREE PLACE DECIMAL  

NAME DATE

DRAWN

CHECKED

ENG APPR.

MFG APPR.

Q.A.

SHEET 1 OF 1WEIGHT:

COMMENTS:

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
<INSERT COMPANY NAME HERE>.  ANY 
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
<INSERT COMPANY NAME HERE> IS 
PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

NOTE: 1/16" rounding of rectangular/square 
corners is OK.

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 11 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 11 of 35



4X  .19 THRU ALL

4X  .14 THRU ALL

4X  .19 THRU ALL

4X .15 THRU

 .19  .07

4X  .17 THRU ALL

1.97

1.50
6.38

1.50

3.60

5.91

1.93

8.50

3.50

2.31

2.28

.68

2.06

3.50

3.50

1.13

1.50

6.00

7.11

2.50

DO NOT SCALE DRAWING

.
SHEET 1 OF 2

UNLESS OTHERWISE SPECIFIED:

SCALE: 1:8 WEIGHT: 

REVDWG.  NO.

A
SIZE

TITLE:

NAME DATE

COMMENTS:

Q.A.

MFG APPR.

ENG APPR.

CHECKED

DRAWN

FINISH

MATERIAL

INTERPRET GEOMETRIC
TOLERANCING PER:

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL
ANGULAR: MACH      BEND 
TWO PLACE DECIMAL    
THREE PLACE DECIMAL  

APPLICATION

USED ONNEXT ASSY

PROPRIETARY AND CONFIDENTIAL

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
<INSERT COMPANY NAME HERE>.  ANY 
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
<INSERT COMPANY NAME HERE> IS 
PROHIBITED.

5 4 3 2 1

(hole locs)

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 12 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 12 of 35

Jeffrey Hudgens
Text Box
Chassis Bottom Plate




Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 13 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 13 of 35



STL File Inventory

Cable tethers.STL

Electric Sheild.STL

Valve Cable Anchor Plate.STL

Valve driver Mount_2x2.STL

Valve Handswich mount.STL

Valve Handswitch mount cap.STL
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SSR-RACK08 eight-channel solid-state Relay Board
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Jeffrey
Callout
These terminals are used to drive the heater channels & front panel diodes. 


Jeffrey
Callout
Insert 37-pin ribbon cable (C37FF-1) here. Other end is seated into CIO-MINI37 screw terminal board


Jeffrey
Callout
SSR-ODC-05 units are socketed in these positions. Ascertain that they correspond to active channels.
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Jeffrey
Callout
These pins correspond to the screw terminals on the CIO-MINI37 board.




F4T to RTD Module Connections

PS: 24V 100mA
Power supply
NOTE: Each circuit has
a dedicated PS. Do not
connect terminals to ground.

+-

4-wire
RTD
sensor

RTD Channels, 1, 2, 6, 7

R#       S#

Connections at 
F4T Module Slot 1 
(RTD in)
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Jeffrey Hudgens
Callout
RTD sensors & PS’s 
are located on HPLC
housing


Jeffrey Hudgens
Callout
Use 500 ohm Precision Resistor
(±0.01%)




Connections of Optical
Interpreter Board 

CIO-MINI37
Terminals: 
29,27, 25

CIO-MINI37
Terminals:  2п, 2р

+5V
Power 

Supply (Filtered)

CNонt¢πппл Outputǎ 
ǘƻ Screw ¢erminalǎ ƻŦ
hǇǘƻπLǎƻƭŀǘƻǊ /ƛǊŎǳƛǘǎ

Optical isolator
Interpreter board

CIO-MINI37
Screw terminal 
Assignments*

*NOTE: The CIO-MINI37 has screw terminals. The diagram shows pin assignments 
on the SSR-RACK08. Numbers for the CIO-MINI37 and SSR-RACK08 are the same.

(B) 8-contact pin 6+ 

(B) 8-contact pin 5- 

A) (8-contact) pin 6+ 

A) 8-contact, pin 5-

A= Channel5 (Right CN323PT­440 unit)
B= Channel6 (LEFT CN32PT­440 unit)

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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Detail of Electrical Connections on RACK08
-- Diagram shown applies to Heater channels 1 to 6.
-- Heater Channel 6 is connected  to round  (Leads A & B) on side panel

Chassis 
front panel

Cover with heat 
shrink insulation

1K
Wires 2,3

Wires 21,22

LED Uni‐Color Red 
660nm 2‐Pin T‐1 3/4 
Channels 1 to 4; use GREEN LED
for Channels 5 & 6 

UPLCF Cable (999101) Female DB37 
Connector (Ardara Technologies LP)

If selected LED is too small
for panel hole, socket LED 
in adapter (File: LeD Adapter.STL)

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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Example here is for -30C Heater_1




8-pin connector

10-pin connector

USB Cable

UPLCF Cable (999101) Female DB37
Connector (Ardara Technologies LP)

Wiring the CN32PT-440 Controller Units

2252 
Thermistor

2 3

7 85  6

Note 1:  ‐V and +V signals are isolated
from true ground

Note 2: 110VAC connections go to barrier strip
located under the RACK08 board.

(Not used)

-V signal to
Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485

1 Inch = 2.54 cm
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+

+

-

-

+5V

1K Ω

1K Ω

3000Ω

+10pf

+

3000Ω

10pf

+Sig

- Sig

+Sig

- Sig +out

+out

Digikey
CLA383-ND

IXYS CPC5002G

NOTE: The function of the capacitors is to 
improve timing precision. Since precision is not 
essential in this design the capacitors were not 
implemented in the final circuit. (See technical 
note on chip for accurate info.)

Optical Isolator Interface Circuit

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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View of Optical Isolator Interpreter Board

Input for
+5VDC from
5VDC PS #2

Output signal
to MINI37
screw terminal
board

(-) terminals on
CN1507 outputs

(+) terminals on
CN1507 outputs

2-channel opto-isolator (Digikey# CLA383-ND, Mfr
#CPC5002G). NOTE: I tried three other isolator circuits
and chips. This is the one that works.

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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T-control Box: 37 pin D-SUB (FEMALE)

60”

17”

15-pin D-
SUB 
BULKHEAD 
(FEMALE)

A: 9-pin D-SUB  
(FEMALE)

B: 9-pin D-SUB 
(FEMALE)

P
in

 5
1

2
” 

gr
e

e
n

 w
ir

e

C(Top): Molex# 0003062041
(4 conductor Receptacle)

C(Bot): Molex# 0003062041
(4 conductor Receptacle)

15-pin D-
SUB 
BULKHEAD 
(MALE)

10”

10”

12”

10”

37 pin D-SUB BULKHEAD (MALE)

E: 2-pin Molex Receptacle

D: 4-pin Molex# 0003062041
(Receptacle)

F: 2-pin Molex Receptacle

Pin 4 12” green wire

Cable 
Assembly 
#1

Cable Assembly #3

A

B

D, E, F

12”

10”

10”

At Cold HPLC: 37 pin D-SUB (FEMALE)

Cable Assembly #2

MALE 
37-pin D-sub

MALE 
37-pin D-sub

Diagram of the Electrical Cable Assignments 

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

A B C D

ZONE FUNCTION

T-control Box  Panel 

Mount #1: 37-PIN 

CONNECTOR (FEMALE)

A             RTD 1(+) 19

A            RTD 1(-) 37

A Heater1(+) 2, 3

A Heater1(-) 21, 22

A Fan(+) 1

A Fan(-) 20

B             RTD 2(+) 18

B
            RTD 2(-) 36

B
Heater2(+) 4, 5

B
Heater2(-) 23, 24

B Ground 12

C(Top) Thermistor3(+) 17

C(Top) Thermistor3(-) 35

C(Top) Heater3(+) 6, 7

C(Top) Heater3(-) 25, 26

C(Top) Ground 30

C(Bot) Thermistor4(+) 16

C(Bot) Thermistor4(-) 34

C(Bot) Heater4(+) 8, 9

C(Bot) Heater4(-) 27, 28

D Thermistor5(+) 15

D Thermistor5(-) 33

D Heater5(+) 10, 11

D Heater5(-) 29

E             RTD6(+) 14

E               RTD6 (-) 32

F             RTD 7(+) 13

F             RTD 7(-) 31

]
-30 oC Zone

0 oC Zone

Top Protease 
Column Mount

Bottom Protease
Column Mount

Temperature of coolant at the exit of 
B & C Zones (Coolant valve sets 
cooling watts for these zones.)

Coolant temperature entering
box from cooler.

Provides condensation/frost protection 
on shafts of Valves #1, #2, $4.

Zone View of Interface to T-Control 37-PIN DIN Connector

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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ZONE FUNCTION 37-PIN 
CONNECTO

R 

LENGT
H &  

WIRE 
GAUGE 

(IN) 

TERMINATING FEMAL
E CONNECTOR (PINS) 

MALE CONNECTO
R (PINS) 

TERMINATING Typ
e 

A 
(-30oC)          RTD 1(+)

RTD 1(-)

Heater1(+)
Heater1(-)

Fan1(+)

Fan1(-)

Ground

9-pin SubD Female (A)
1 
6 
2, 7 
3, 8 
5 
9 
8 

9-pin SubD Male 
(A) 
1 
6 
2, 7 
3, 8 
5 
9 
8

B 

           RTD2(+)
            RTD2(-)

Heater2(+)
Heater2(-)

Fan2(+)
Fan2(-)
Ground

9-pin SubD Female (B)
1 
6 
2, 7 
3, 8 
5 
9 
8

9-pin SubD Male 
(B) 
1 
6 
2, 7 
3, 8 
5 
9 
8

C(top)

Thermistor3(+)
Thermistor3(-)

Heater3(+)

Heater3(-)

Ground

15-pin DIN Female (C)
(Amphenol FCI Part# 
G17S1500110EU) 
1 
9 
2, 10 
3, 11 
4 

15-pin DIN Male 
(C) 
(Amphenol FCI 
Part# 

DA15P064TXLF) 
1 
9 
2, 10 
3, 11 
4

Plastic Male 
Connector (D) 
(Molex Part# 
0050291758) 
1 
2 
3 
4 

C(Bot)
Thermistor4(+)
Thermistor4(-)

Heater4(+)
Heater4(-)

15-pin DIN Female (C)
8 
15 
6, 13 
7, 14 

15-pin DIN Male 
(C) 
8 
15 
6, 13 
7, 14

D

Thermistor5(+)
Thermistor5(-)

Heater5(+)
Heater5(-)

Plastic Female 
Connector(D)
(Molex Part# 
0003062041) 

1 
2 
3 
4 

Plastic Male 
Connector (D) 
(Molex Part# 
0050291758) 

1 
2 
3 
4

19
37
2,3
21,22
1
20

18
36
4,5
23,24
12

17
35
6,7
25,26
30
12

16
34
8,9
27,28

15
33
10,11
29,30

HDX­Box Internal Wiring Harness Connections 

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
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Electrical Connections within the 6-Channel T-controller 1 of 3

ZONE FUNCTION

T-control Box
Panel ,37-PIN
CONNECTOR

(FEMALE)1

RACK0
8 SSR
board2

CIO-
MINI37

8-Pin
Connector
(output) 3

CN32PT-440
A= Channel5 (Right)

B= Ch6 (LEFT)
C= Optical Isolator

Circuit

Trans-
lation
Board
(IN)4

Trans-
lation
Board
(OUT)

F4T
Module
Slot 1

(RTD in) 5

F4T
Module
Slot 4

(Thermistor)6

F4T
Module
Slot 6

(Digital Out) 7

-30C -30C RTD1(+) 19 (red) R1

-30C -30C RTD1(-) 37 (Blk) S1

-30C Heater Signal 1 Pin 29 D1

-30C -30C Heater1(+) 2, 3 (red/blk) CH1(+)

-30C -30C Heater1(-) 21, 22 CH1(-)

(Unfiltered +5V) Fan(+) 1

(Unfiltered +0V) Fan(-) 20

0C (0C) RTD2(+) 18 R2

0C (0C) RTD2(-) 36 S2

0C Heater Signal 2 Pin 28 D2

0C (0C) Heater2(+) 4, 5 (red/blk) CH2(+)

0C (0C) Heater2(-) 23, 24 CH2(-)

Chassis Ground8 12 B1

Prot(Top) Thermistor3(+) 17 S3

Prot(Top) Thermistor3(-) 35 R3

Prot(Top) Heater Signal 3 Pin 27 D3

1 Use UPLCF Cable mounted on back panel; Female DB37 Bulkhead Connector with Labeled 22 Gauge Two-wire and Four-wire Cable Assemblies with Flying Leads at the Ends
(Ardara Technologies LP part# 999101). NOTE: Most commercial pre-wired connectors cannot carry the current required by heaters.
2 Populate board with six Measurement Computing part# SSR-ODC-05 (Solid State Relay Module, Single, DC Switch, 3 to 60 VDC @ 3.5 A).
3 Reference Digikey Part # 361-1257-ND (Amphenol Sine Systems Corp, part #T3507009U), which is mounted on back panel.
4 Reference schematics for Optical Isolation Interpreter Board, page XXX.
5 Reference Drawings for RTD Input schematic, page XXX. Connect a precision 500 ohm (±0.01 %) resistor across each R# & S# terminal pair. Use Digikey part Y0785-500A-ND or
equivalent.
6 Reference Drawings for Thermistor Input schematic, page XXX.
7 Reference Slot 6: Digital Out schematic (Page XX). Before connecting the bridge cable between ClO-MIN37 and Translation board (RACK08), set User Selectable Output Voltage
to 5 volts via a software switch. Second, connect B1 terminal to chassis ground (See footnote 8.).
8 Chassis ground is a clean, unoxidized screw that extends through the back panel of the chassis. To assure good contact with the chassis, remove all paint or powder coating
from the immediate area. Use nuts to firmly clamp leads to the screw. Ground potential on the cold box is established by terminating (e.g. clamping) T-control Box Panel ,37-PIN
CONNECTOR (FEMALE) pin 12 wire onto the stainless steel coolant tubing in the box.

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
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Electrical Connections within the 6-Channel T-controller 2 of 3

ZONE FUNCTION

T-control Box
Panel ,37-PIN
CONNECTOR

(FEMALE)1

RACK0
8 SSR
board2

CIO-
MINI37

8-Pin
Connector
(output) 3

CN32PT-440
A= Channel5 (Right)

B= Ch6 (LEFT)
C= Optical Isolator

Circuit

Trans-
lation
Board
(IN)4

Trans-
lation
Board
(OUT)

F4T
Module
Slot 1

(RTD in) 5

F4T
Module
Slot 4

(Thermistor)6

F4T
Module
Slot 6

(Digital Out) 7

Prot(Top) Heater3(+) 6, 7 (red/blk) CH3(+)

Prot(Top) Heater3(-) 25, 26 (grn/wht) CH3(-)

Prot(Bot) Thermistor4(+) 16 S4

Prot(Bot) Thermistor4(-) 34 R4

Pot(Bot) Heater Signal 4 Pin 26 D4

Prot(Bot) Heater4(+) 8, 9 (red/blk) CH4(+)

Pot(Bot) Heater4(-) 27, 28 (grn/wht) CH4(-)

V#2 shaft Thermistor5(+) 15
A) (10 Contact) pin 2+
(Red)

V#2 shaft Thermistor5(-) 33
(A) (10 Contact) pin 3-
(Blk)

V#2 shaft Heater Signal 5 Pin 25 1+(Yel)

V#2 shaft Heater5(+) 10, 11 (red/blk) CH5(+)

V#2 shaft Heater5(-) 29, 30 (grn/wht) CH5(-)

V#2 shaft Translation Signal 5
(A) (8-contact) pin 6+

(+V to C)
1+

V#2 shaft Translation Signal 5
(A) 8-contact, pin 5-

(+0V to C)
1-

V#3 shaft Thermistor8(+)
Pin 5 (Yel) (B) (10-contact) pin

2+ (Yel)

V#3 shaft Thermistor8(-)
Pin 6 (Yel) (B) (10-contact) pin 3-

(Yel)

V#3 shaft Heater Signal 6 Pin 24 2+(Blk)

V#3 shaft Heater6(+)
CH6(+) Pin 7

(RED)

V#3 shaft Heater6(-)
CH6(-) Pin 4 (Wht)

V#3 shaft Translation Signal 6
(B) 8-contact pin 6+

(+V to C)
2+

V#3 shaft Translation Signal 6
(B) 8-contact pin 5-

(+0V to C)
2-

Connections on the
connector

Connect: 1
to 8, 2 to 3

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 27 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 27 of 35



Electrical Connections within the 6-Channel T-controller 3 of 3

ZONE FUNCTION

T-control Box
Panel ,37-PIN
CONNECTOR

(FEMALE)1

RACK0
8 SSR
board2

CIO-
MINI37

8-Pin
Connector
(output) 3

CN32PT-440
A= Channel5 (Right)

B= Ch6 (LEFT)
C= Optical Isolator

Circuit

Trans-
lation
Board
(IN)4

Trans-
lation
Board
(OUT)

F4T
Module
Slot 1

(RTD in) 5

F4T
Module
Slot 4

(Thermistor)6

F4T
Module
Slot 6

(Digital Out) 7

Loop 2 Exit (Coolant Out) RTD6(+) 14 R3

Loop 2 Exit (Coolant Out) RTD6(-) 32 S3

Loop 1
Enter (Coolant IN) RTD7(+) 13 R4

Loop 1
Enter (Coolant IN) RTD7(-) 31 S4

GND Chassis Ground* Pin 11

+0V From Filtered +0VDC PS Pin 21

+5VDC From Filtered +5VDC PS Pin 20

110VAC Neutral (Blue) (A & B) Pin 7 (Blu)

110 VAC Hot (Black) (A & B) Pin 8 (Blk)

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
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SLOT 4: Thermistor input

Watlow F4T Module Schematics 1/3

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
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Slot 1:RTD Input
Watlow F4T Module Schematics 2/3

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 30 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 30 of 35



Slot 6: Digital out

Watlow F4T Module Schematics 3/3

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
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Heater/Sensor Wiring Harness 1/2
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Heater/Sensor Wiring Harness 2/2
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1

2

3
4

5

6

7

8

RED

GreenBlue

Brown

Orange

White

Black

Yellow+

37
Heater A

2252
Thermistor

37
Heater C

39
Heater B

Diagram for 8-pin Connector and Cable at T-control Chassis
-- Page 18 shows a view of this connector.

Dr. Jeffrey W. Hudgens, Hudgens@nist.gov, 240-314-6485
1 Inch = 2.54 cm
Page 34 of 35

Dr. Jeffrey W. Hudgens, hudgens@nist.gov, 240-314-6485

Page 34 of 35

Jeffrey Hudgens
Text Box
Inside chassis connect together into two leads: 

Lead A:1, 8, 4
Lead B: 2, 3, 7

Leads A & B connect to Channel 6 of the 
RACK8 board.




Configuration of Watlow F4T as Shown
in COMPOSER Software
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