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APPENDIX A-1: T360, 360E Software Menu Trees 
 

CO25 O25 

ZERO SPAN CONC 

COMM DIAG 

SAMPLE 

<TST TST> 

SETUP 

RANGE 
STABIL 
CO2 MEAS 
CO2 REF 
MR RATIO 
PRES 
SAMP FL 
SAMPLE TEMP 
BENCH TEMP 
WHEEL TEMP 
BOX TEMP 
PHT DRIVE 
SLOPE 
OFFSET 
IZS TEMP1 

TEST2 

TIME 

CFG DAS RANG PASS CLK MORE 

VARS 

(Secondary Setup Menu) 

(Primary Setup Menu) 

LOW4 HIGH4 

CAL   MSG1,2 TEST1    CLR1,3 

TEST FUNCTIONS 
Viewable by user while 
instrument is in SAMPLE 
Mode. 

1 Only appears when warning messages are activated. 
2 Press to cycle through list of active warning messages. 
3 Press to clear/erase the warning message currently 

displayed 
4 Only appears if reporting range is set for AUTO range 

mode. 
5 Only appears if the optional 02 sensor is installed. 

 

Figure A-1:    Basic Sample Display Menu 
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 SAMPLE 

<TST TST> 

SETUP 

COMM DIAG VARS 

(Secondary Setup Menu) 

CFG DAS RANG PASS CLK MORE 

(Primary Setup Menu) 

LOW HIGH 

ZERO 

LOW HIGH 

SPAN CONC 

  MSG1,2    CLR1,3 CALZ CALS TEST1 

1 Only appears when warning messages are activated. 
2 Press to cycle through list of active warning 

messages. 
3 Press to clear/erase the warning message currently 

displayed 
4 Only appears if reporting range is set for 

AUTO range mode. 
5 Only appears if the optional 02 sensor is installed. 
 

RANGE 
RANGE1* 

RANGE2* 

STABIL 
CO2 MEAS 
CO2 REF 
MR RATIO 
PRES 
SAMP FL 
SAMPLE TEMP 
BENCH TEMP 
WHEEL TEMP 
BOX TEMP 
PHT DRIVE 
SLOPE 
OFFSET 
TEST 
TIME 

TEST FUNCTIONS 
Viewable by user while 
instrument is in SAMPLE Mode. 
 
* Only appears when instrument is set 

for DUAL or AUTO reporting range 
modes. 

CO25 O25 

ZERO SPAN CONC 

LOW4 HIGH4 

CAL 

 

Figure A-2:    Sample Display Menu - Units with Z/S Valve or IZS Option installed 
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 MODEL NAME 
 PART NUMBER 
 SERIAL NUMBER  
 SOFTWARE 

REVISION 
 LIBRARY REVISION 
 iCHIP SOFTWARE 

REVISION1 

 HESSEN PROTOCOL 
REVISION1 

 ACTIVE 
SPECIAL SOFTWARE 
OPTIONS1 

 CPU TYPE 

 DATE FACTORY 
CONFIGURATION 
SAVED 

CFG 

PREV NEXT 

CLK PASS MORE 

TIME DATE 

ON 

OFF 

SNGL DUAL AUTO 

MODE SET UNIT 

RNGE DAS 

Go To iDAS 
MENU TREE 

(Fig. A-5) 

Go To 
SECONDARY SETUP MENU 

 
<SET SET> 

ACAL1 

PREV NEXT 

SEQ 1)  
SEQ 2) 
SEQ 3) 

PREV NEXT 

DISABLED 

ZERO 
ZERO/SPAN 

SPAN 

TIMER ENABLE 
STARTING DATE 
STARTING TIME 

DELTA DAYS 
DELTA TIME 

DURATION 
CALIBRATE 

 
RANGE TO CAL3 

MODE SET2 

ENTR 

EDIT 

LOW3 HIGH3 

PPM UGM MGM PPB % 

SETUP 

1 Only appears if a applicable 
option/feature is installed 
and activated. 

2 Appears whenever the 
currently displayed 
sequence is not set for 
DISABLED. 

3 Only appears when 
reporting range is set to 
AUTO range mode. 

ENTR 

 

Figure A-3:    Primary Setup Menu (Except DAS) 
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NAME 
EVENT 

PARAMETERS 
REPORT PERIOD 

NUMBER OF RECORDS 
RS-232 REPORT 

CHANNEL ENABLE 
CAL. HOLD 

CFG ACAL1 

1 Only appears if a valve option is installed.

SETUP 

CLK PASS MORE RNGE DAS 

VIEW EDIT 

 

DEL EDIT PRNT INS 

SET> EDIT PRNT <SET 

Cycles through 
available trigger 

events 

Cycles through 
lists of 

parameters 
chosen for this 
DAS channel 

Selects data point to view. 

PREV NEXT NX10 PV10 <PRM PRM> 

DEL EDIT INS 

Cycles through 
already active 
parameters 

SET> EDIT <SET 

SAMPLE MODE PRECISION 

Cycles through available/active parameters 

AVG MIN MAX INST 

OFF 

ON 

Creates/changes name 

Selects max 
no. of records 

for this channel 

PREV   NEXT 

PREV   NEXT 

PREV   NEXT 

PREV   NEXT 

PREV   NEXT 

PARAMETER 

YES      NO 

YES      NO 

YES      NO 

YES      NO 

Sets the 
amount of time 
between each 

report. 

CONC 
PNUMTC 
CALDAT 
ZTBZRO 
STBSPN 

TEMP 

CONC 
PNUMTC 
CALDAT 
ZTBZRO 
STBSPN 

TEMP 

ENTER SETUP PASS: 818 

 

Figure A-4:    Primary Setup Menu  (DAS) 
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CFG ACAL1 

SETUP 

CLK PASS RNGE DAS MORE 

COMM VARS DIAG 

Go To 
DIAG MENU TREE 

1 Only appears if a valve is installed. 
 

COM1 COM2 

BAUD RATE 

PREV   NEXT 

MODE 

<SET     SET> EDIT 

QUIET 
COMPUTER 
SECURITY 
HESSEN PROTOCOL 
COMx E,7,1 
RS-485 
MULTIDROP 
ENABLE MODEM 
ENABLE INTERNET 
IGNORE ERRORS 
DISABLE XON/XOFF 
COMMAND PROMPT OFF 

ON 

PREV   NEXT 

300 
1200 
2400 
4800 
9600 

19200 
38400 
57760 

115200 

TEST 

TEST PORT 

PREV NEXT JUMP EDIT PRINT 

DAS_HOLD_OFF 
CONC PRECISION  
DYN_ZERO OFF  
DYN_SPAN OFF 
CLOCK_ADJ 

ID ENTER SETUP PASS: 818 

ALRM 

ALM1 
ALM2 

OFF 

ON 

 

Figure A-5:    Secondary Setup Menu (COMM, VARS & ALRM) 
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INSTRUMENT IP5 

GATEWAY IP5 

SUBNET MASK5 

TCP PORT3 

DHCP 

 INSTRUMENT IP 
 GATEWAY IP 
 SUBNET MASK 

 TCP PORT3 

 HOSTNAME4 

CFG ACAL1 

SETUP 

CLK PASS RNGE DAS MORE 

COMM VARS DIAG 

Go To 
DIAG MENU TREE 

(Fig A-6) 

1 Only appears if a valve option is installed. 
2 E-series only: Appears only when the Ethernet card option is installed.  
3 Although TCP PORT is editable regardless of the DHCP state, do not change the setting for this property unless 

instructed to by Teledyne API Customer Service personnel. 
4 HOST NAME  is only editable when DHCP is ON. 
5 INSTRUMENT IP, GATEWAY IP & SUBNET MASK are only editable when DHCP is OFF. 

COM1 

PREV NEXT JUMP EDIT PRINT 

DAS_HOLD_OFF 
CONC PRECISION  
DYN_ZERO OFF  
DYN_SPAN OFF 
CLOCK_ADJ 

ID 

<SET     SET> 

INET2 

COMM - MENU TREE 
(Fig A-5) 

EDIT 

ON 

OFF EDIT 

ENTER SETUP PASS: 818 

ENTER SETUP PASS: 818 

ALRM 

Go To 
Fig A-6 

 

Figure A-6:    Secondary Setup Menu (COMM Menu with Ethernet) 
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. 

See  
Fig A-5 

QUIET 
COMPUTER 
SECURITY 
HESSEN PROTOCOL 
COM[1,2] E,7,1 
RS-485 
MULTIDROP 
ENABLE MODEM 
ENABLE INTERNET 
IGNORE ERRORS 
DISABLE XON/XOFF 
COMMAND PROMPT 

SAMPLE FLOW WARNING 
BENCH TEMP WARNING 

SOURCE WARNING 
BOX TEMP WARNING 

WHEEL TEMP WARNING 
SAMPLE TEMP WARNING 

SAMPLE  PRESSURE WARNING 
INVALID CONC 

INSTRUMENT OFF 
IN MANUAL CALIBRATION MODE 

IN ZERO CALIBRATION MODE 
IN SPAN CALIBRATION MODE 

UGM 
MGM 
PPB 
PPM 

TYPE 1 
TYPE 2 

CFG ACAL1 

SETUP 

CLK PASS RNGE DAS MORE 

COMM VARS 

See  
Fig A-6 

1 Only appears if a valve is installed. 
2 Only appears when the HESSEN 

mode is enabled for either COM1 
or COM2. 

COM1 COM2 

BAUD RATE 

PREV   NEXT 

MODE 

<SET     SET> EDIT 

OFF 

ON 

PREV   NEXT 

300 
1200 
2400 
4800 
9600 

19200 
38400 
57760 

115200 

TEST 

TEST PORT 

See manual for Flag 
Assignments 

See  
Fig A-5 

ID 

<SET     SET> 

HESSEN2 

RESPONSE MODE GAS LIST STATUS FLAGS VARIATION 

EDIT 

BCC TEXT CMD 

DEL EDIT PRNT INS PREV   NEXT 

CO2, 310, REPORTED 

DIAG 

ENTER SETUP PASS: 818 

ALRM 

 

Figure A-7:    Secondary Setup Menu (COMM Menu with HESSEN) 
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SETUP 

CFG CLK PASS RNGE DAS 

COMM VARS DIAG 

PREV   NEXT 

ANALOG 
OUTPUT 

DARK 
CALIBRATION 

0) EXT ZERO CAL 
1) EXT SPAN CAL 
2) REMOTE RANGE H I 
3) SYNC OK 
4) MAINT MODE 
5) LANG2 SELECT 

6) SAMPLE LED 
7) CAL LED 
8) FAULT LED 
9) AUDIBLE BEEPER 
10)  ELEC TEST 
11) DARK CAL 
12) ST SYSTEM  OK 
13) ST CONC VALID 
14) ST H IGH RANGE 
15) ST ZERO CAL 
16) ST SPAN CAL 
17) ST DIAG MODE 
18) ST SYSTEM  OK2 
19) ST CONC ALARM 1 
20) ST CONC ALARM 2 
21) ST H IGH RANGE2 
22) RELAY WATCHDOG  
23) WHEEL HTR 
24) BENCH HTR 
25) CAL VALVE  
26) SPAN VALVE 
27) SHUTOFF VALVE 
28) IR SOURCE ON 

29 INTERNAL ANALOG 
  VOLTAGE SIGNALS 
55  (see Te st Measurements in table in A.3) 

SIGNAL 
I/O 

OFF 

ON 

ENTR 

Start step Test 

NONE 
CO2 MEASURE 

CO2 REFERENCE 
SAMPLE PRESSURE 

SAMPLE FLOW 
SAMPLE TEMP 
BENCH TEMP 

WHEEL TEMP1 

CHASSIS TEMP 
PHT DRIVE 

PREV   NEXT 
ENTR 

ELECTRICAL 
TEST 

Starts Test 

AOUTS CALIBRATED 

CONC OUT 1 
CONC OUT 2 

TEST OUTPUT 

CAL 

RANGE REC OFFSET AUTO CAL CALIBRATED 

0.1V 1V 5V 10V CURR 

SET> 

EDIT 

CAL 

OFF 

ON 

SET> <SET 

<SET 

ANALOG I/O 
CONFIGURATION 

ENTR 

PRESSURE 
CALIBRATION 

ENTR 

Starts Test 

TEST 
CHANNEL 
OUTPUT 

FLOW 
CALIBRATION 

56) CONC O UT 1 
57) CONC O UT 2 
58) TEST OUTPUT 

MV 

VIEW      CAL 

EDIT CAL 

SAMPLE LOW = XXX.X MV 
SAMPLE LOW = X.X IN-HG-A 
SAMPLE HIGH = XXX.X MV 
SAMPLE HIGH = X.X IN-HG-A 

1 Only relevant to analyzers with IZS options installed

EXIT ENTR 

ENTER SETUP PAS S: 818 

VARS 

MORE 

 

Figure A-8:    Secondary Setup Menu (DIAG) 
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APPENDIX A-2: 300 Series Setup Variables For Serial I/O, Revision L.8 

 

Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

Low Access Level Setup Variables (818 password) 

DAS_HOLD_OFF Minutes 15 0.5–20 Duration of DAS hold off period. 

CONC_PRECISION — 3 AUTO, 

0, 

1, 

2, 

3, 

4 

Number of digits to display to the 
right of the decimal point for 
concentrations on the display. 

REM_CAL_DURATION 17 Minutes 20 1–120 Duration of automatic calibration 
initiated from TAI protocol. 

STABIL_GAS — CO 0 CO, 

CO2 10, 

O2 14 

Selects gas for stability 
measurement. 

DYN_ZERO — OFF ON, OFF ON enables remote dynamic 
zero calibration; OFF disables it. 

DYN_SPAN — OFF ON, OFF ON enables remote dynamic 
span calibration; OFF disables it. 

CLOCK_ADJ Sec./Day 0 -60–60 Time-of-day clock speed 
adjustment. 

Medium Access Level Setup Variables (929 password) 

LANGUAGE_SELECT — ENGL 0 ENGL, 

SECD, 

EXTN 

Selects the language to use for 
the user interface. 

MAINT_TIMEOUT Hours 2 0.1–100 Time until automatically 
switching out of software-
controlled maintenance mode. 

CONV_TIME — 33 MS 0 33 MS, 

66 MS, 

133 MS, 

266 MS, 

533 MS, 

1 SEC, 

2 SEC 

Conversion time for 
measure/reference detector 
channel. 

CO_DWELL Seconds 0.2 0.1–30 Dwell time before taking 
measure or reference sample. 

CO_SAMPLE Samples 1 1–30 Number of samples to take in 
measure or reference mode. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

PRE_FILT_SIZE 5, 19 Samples 16 1–50 Moving average pre-filter size. 

FILT_SIZE Samples 750, 

720 9, 12 

200 3, 8 

1000 19, 23 

1–1000 Moving average filter size. 

FILT_ASIZE Samples 48, 

20 3, 8, 

40 20, 22 

1–1000 Moving average filter size in 
adaptive mode. 

FILT_DELTA PPM 4, 

0.7 5 

15 3, 8 

0.15 9, 12 

0.4 19, 23 

0.2 20, 22 

1–1000 Absolute change to trigger 
adaptive filter. 

FILT_PCT % 10 

5 20, 22, 23 

1–100 Percent change to trigger 
adaptive filter. 

FILT_DELAY Seconds 90, 

72 20, 22 

0–180 Delay before leaving adaptive 
filter mode. 

FILT_ADAPT — ON ON, OFF ON enables adaptive filter; OFF 
disables it. 

CO2_DWELL 10 Seconds 0.1 0.1–30 Dwell time before taking each 
sample. 

CO2_FILT_ADAPT 10 — ON ON, OFF ON enables CO2 adaptive filter; 
OFF disables it. 

CO2_FILT_SIZE 10 Samples 48 1–300 CO2 moving average filter size. 

CO2_FILT_ASIZE 10 Samples 12 1–300 CO2 moving average filter size in 
adaptive mode. 

CO2_FILT_DELTA 10 % 2 0.01–10 Absolute CO2 conc. change to 
trigger adaptive filter. 

CO2_FILT_PCT 10 % 10 0.1–100 Percent CO2 conc. change to 
trigger adaptive filter. 

CO2_FILT_DELAY 10 Seconds 90 0–300 Delay before leaving CO2 
adaptive filter mode. 

CO2_DIL_FACTOR 10 — 1 0.1–1000 Dilution factor for CO2. Used only 
if is dilution enabled with 
FACTORY_OPT variable. 

O2_DWELL 14 Seconds 1 0.1–30 Dwell time before taking each 
sample. 

O2_FILT_ADAPT 14 — ON ON, OFF ON enables O2 adaptive filter; 
OFF disables it. 

O2_FILT_SIZE 14 Samples 60 1–500 O2 moving average filter size in 
normal mode. 

O2_FILT_ASIZE 14 Samples 10 1–500 O2 moving average filter size in 
adaptive mode. 

O2_FILT_DELTA 14 % 2 0.1–100 Absolute change in O2 
concentration to shorten filter. 

O2_FILT_PCT 14 % 2 0.1–100 Relative change in O2 
concentration to shorten filter. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

O2_FILT_DELAY 14 Seconds 20 0–300 Delay before leaving O2 adaptive 
filter mode. 

O2_DIL_FACTOR 14 — 1 0.1–1000 Dilution factor for O2. Used only if 
is dilution enabled with 
FACTORY_OPT variable. 

PPB, 

PPM, 

UGM, 

MGM 

% 4, 5, 9, 18 

USER_UNITS — PPM 0 

PPM 3, 8 

MGM 3, 8 

Concentration units for user 
interface. 

NEG_CONC_SUPPRESS — OFF, 

ON 17 

OFF, ON ON pegs negative concentrations 
at zero; OFF permits negative 
concentrations 

DIL_FACTOR — 1 0.1–1000 Dilution factor. Used only if is 
dilution enabled with 
FACTORY_OPT variable. 

DARK_CAL_DURATION Seconds 180, 

60 4 

10–600 Duration of dark cal. First two-
thirds is stabilization period; final 
third is measure period. 

DARK_MEAS_MV mV 0 -1000–1000 Dark offset for measure reading. 

DARK_REF_MV mV 0 -1000–1000 Dark offset for reference reading. 

CO2_COMP_ENABLE — OFF ON, OFF ON enables CO2 compensation; 
OFF disables it. 

CO2_COMP_CONC % 0 0–20 CO2 concentration to 
compensate for. 

SOURCE_DRIFT_ENAB 21 — OFF ON, OFF ON enables source drift 
compensation; OFF disables it. 

SOURCE_DRIFT 21 PPB/Day 0 -500–500 Source drift compensation rate of 
change. 

CO_CONST1 — 8000, 

50015,20,22,23 

78.8  9,12 

3020 18 

500 4,9,12 

39600 8 

40000 3 

100–50000 CO calculation constant. 

CO_CONST2 — 0.2110 

0.356 20,22,23 

0.367 15 

1.458  9,12 

1.4625 18 

1.448 4 

0.192 8 

0.187 3 

0.1196 24 

0–10 CO calculation constant. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

ET_MEAS_GAIN — 1 0.0001–9.9999 Electrical test gain factor for 
measure reading. 

ET_REF_GAIN — 1 0.0001–9.9999 Electrical test gain factor for 
reference reading. 

ET_TARGET_DET mV 4375 0–5000 Target detector reading during 
electrical test. 

ET_TARGET_CONC PPM 40, 

400 3, 8 

1–9999.99 Target concentration during 
electrical test. 

ET_CONC_RANGE Conc. 50, 

5000 3, 8 

0.1–50000 D/A concentration range during 
electrical test. 

STD_TEMP ºK 321 1–500 Standard temperature for 
temperature compensation. 

STD_PRESS "Hg 28.5, 

28.7 8, 

28.8 12, 18, 

28.1 4 

1–50 Standard pressure for pressure 
compensation. 

48 BENCH_SET ºC 

Warnings: 

43–53 

0–100 Optical bench temperature set 
point and warning limits. 

68, 

62 19,23 

WHEEL_SET ºC 

Warnings: 

63–73, 

57–67 19,23 

0–100 Wheel temperature set point and 
warning limits. 

50 O2_CELL_SET 14 ºC 

Warnings: 

45–55 

30–70 O2 sensor cell temperature set 
point and warning limits. 

STD_O2_CELL_TEMP 14 ºK 323 1–500 Standard O2 cell temperature for 
temperature compensation. 

ZERO_APPLY_IN_CAL 5 — ON OFF, ON ON applies auto-reference offset 
and dilution factor during 
zero/span calibration; 

OFF disables both. 

(Only applicable if 
ZERO_ENABLE is ON.) 

ZERO_DWELL 3, 5, 8 Seconds, 

Minutes 5 

7, 

3 5 

 

1–60, 

1–30 5 

Dwell time after closing or 
opening zero scrubber valve. 

ZERO_SAMPLES 3, 5, 8 Samples 15, 

750 5, 

1000 19 

1–1000 Number of zero samples to 
average. 

ZERO_FILT_SIZE 3, 5, 8 Samples 5, 

1 5 

1–100 Auto-zero offset moving average 
filter size. 

ZERO_LIMIT 3, 5, 8 Ratio 1.2, 

1.15 3, 8, 

1 5 

0–5 Minimum auto-zero ratio allowed; 
must be greater than this value 
to be valid. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

ZERO_CAL 3, 5, 8 Ratio 1.18 0.5–5 Calibrated auto-zero ratio. 

CO_TARG_ZERO1 Conc. 0 -100.00–
999.99 

Target CO concentration during 
zero offset calibration of range 1. 

CO_TARG_MID1_1 Conc. 50 5, 

300 

0.01–9999.99 Target CO concentration during 
mid-point #1 calibration of range 
1. 

CO_TARG_MID2_1 Conc. 50 5, 

300 

0.01–9999.99 Target CO concentration during 
mid-point #2 calibration of range 
1. 

CO_SPAN1 Conc. 40, 

400 3, 8 

0.01–9999.99 Target CO concentration during 
internal span calibration of range 
1. 

CO_SLOPE1 — 1 0.001–999.999 CO slope for range 1. 

CO_OFFSET1 — 0 -10–10 CO offset for range 1. 

CAL_BOX_TEMP1 ºC 30 0–100 Calibrated box temperature for 
range 1. 

CO_TARG_ZERO2 Conc. 0 -100.00–
999.99 

Target CO concentration during 
zero offset calibration of range 2. 

CO_TARG_MID1_2 Conc. 50 5, 

300 

0.01–9999.99 Target CO concentration during 
mid-point #1 calibration of range 
2. 

CO_TARG_MID2_2 Conc. 50 5, 

300 

0.01–9999.99 Target CO concentration during 
mid-point #2 calibration of range 
2. 

CO_SPAN2 Conc. 40, 

400 3, 8 

0.01–9999.99 Target CO concentration during 
internal span calibration of range 
2. 

CO_SLOPE2 — 1 0.001–999.999 CO slope for range 2. 

CO_OFFSET2 — 0 -10–10 CO offset for range 2. 

CAL_BOX_TEMP2 ºC 30 0–100 Calibrated box temperature for 
range 2. 

CO2_TARG_MID1_CONC 
10 

% 6, 

800 16 

0.1–1000, 

0.1–2000 16 

Target CO2 concentration during 
mid-point #1 calibration. 

CO2_TARG_MID2_CONC 
10 

% 6, 

800 16 

0.1–1000, 

0.1–2000 16 

Target CO2 concentration during 
mid-point #2 calibration. 

CO2_TARG_SPAN_CON
C 10 

% 12 0.1–1000, 

0.1–2000 16 

Target CO2 concentration during 
span calibration. 

CO2_SLOPE 10 — 1 0.5–5 CO2 slope. 

CO2_OFFSET 10 % 0 -10–10, 

-100–100 16 

CO2 offset. 

O2_TARG_SPAN_CONC 14 % 20.95 0.1–100 Target O2 concentration during 
span calibration. 

O2_SLOPE 14 — 1 0.5–2 O2 slope. 

O2_OFFSET 14 % 0 -10–10 O2 offset. 

RANGE_MODE — SNGL 0 SNGL, 

DUAL, 

AUTO 

Range control mode. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

CONC_RANGE1 Conc. 50, 

200 6, 

500 3, 8 

0.1–50000 D/A concentration range 1. 

CONC_RANGE2 1 Conc. 50, 

200 6, 

500 3, 8 

0.1–50000 D/A concentration range 2. 

CO2_RANGE 10 % 15 0.1–500, 

0.1–2000 16 

CO2 concentration range. 

O2_RANGE 14 % 100 0.1–500 O2 concentration range. 

RS232_MODE BitFlag 0 0–65535 RS-232 COM1 mode flags. Add 
values to combine flags. 

1 = quiet mode 

2 = computer mode 

4 = enable security 

8 = enable hardware 
handshaking 

16 = enable Hessen protocol 11 

32 = enable multi-drop 

64 = enable modem 

128 = ignore RS-232 line errors 

256 = disable XON / XOFF 
support 

512 = disable hardware FIFOs 

1024 = enable RS-485 mode 

2048 = even parity, 7 data bits, 1 
stop bit 

4096 = enable command prompt 

8192 = even parity, 8 data bits, 1 
stop bit 

16384 = enable dedicated 
MODBUS ASCII protocol 

32678 = enable dedicated 
MODBUS RTU or TCP protocol 

16384 = enable TAI protocol 17 

BAUD_RATE — 115200 0 300, 

1200, 

2400, 

4800, 

9600, 

19200, 

38400, 

57600, 

115200 

RS-232 COM1 baud rate. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

MODEM_INIT — “AT Y0 &D0 
&H0 &I0 S0=2 
&B0 &N6 &M0 
E0 Q1 &W0” 0 

Any character 
in the allowed 
character set. 
Up to 100 
characters 
long. 

RS-232 COM1 modem 
initialization string. Sent verbatim 
plus carriage return to modem on 
power up or manually. 

RS232_MODE2 BitFlag 0 0–65535 RS-232 COM2 mode flags. 

(Same settings as 
RS232_MODE.) 

BAUD_RATE2 — 19200 0 300, 

1200, 

2400, 

4800, 

9600, 

19200, 

38400, 

57600, 

115200 

RS-232 COM2 baud rate. 

MODEM_INIT2 — “AT Y0 &D0 
&H0 &I0 S0=2 
&B0 &N6 &M0 
E0 Q1 &W0” 0 

Any character 
in the allowed 
character set. 
Up to 100 
characters 
long. 

RS-232 COM2 modem 
initialization string. Sent verbatim 
plus carriage return to modem on 
power up or manually. 

RS232_PASS Password 940331 0–999999 RS-232 log on password. 

MACHINE_ID ID 300, 

320 4 

0–9999 Unique ID number for instrument. 

COMMAND_PROMPT — “Cmd> ” 0 Any character 
in the allowed 
character set. 
Up to 100 
characters 
long. 

RS-232 interface command 
prompt. Displayed only if enabled 
with RS232_MODE variable. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

TEST_CHAN_ID — NONE 0 NONE, 

CO 
MEASURE, 

CO 
REFERENC
E, 

VACUUM 
PRESSURE, 

SAMPLE 
PRESSURE, 

SAMPLE 
FLOW, 

SAMPLE 
TEMP, 

BENCH 
TEMP, 

WHEEL 
TEMP, 

O2 CELL 
TEMP 14, 

CHASSIS 
TEMP, 

PHT DRIVE, 

TEMP4 5 

Diagnostic analog output ID. 

REMOTE_CAL_MODE — LOW 0 LOW, 

HIGH, 

CO2 10, 

O2 14 

CO range or other gas to 
calibrate during contact closure 
or Hessen calibration. 

PASS_ENABLE — OFF ON, OFF ON enables passwords; OFF 
disables them. 

STABIL_FREQ Seconds 10 

120 19, 23 

1–300 Stability measurement sampling 
frequency. 

STABIL_SAMPLES Samples 25 2–40 Number of samples in 
concentration stability reading. 

2500 PHOTO_TEMP_SET mV 

Warnings: 

250–4750 

0–5000 Photometer temperature warning 
limits. Set point is not used. 

29.92 SAMP_PRESS_SET In-Hg 

Warnings: 

15–32 

0–100 Sample pressure warning limits. 
Set point is not used. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

800, 

2000 13 

1800 5,19 

SAMP_FLOW_SET cc/m 

Warnings: 

640–960, 

1400–2200 
5,19 

1500–2500 13

0–5000 Sample flow warning limits. Set 
point is not used. 

SAMP_FLOW_SLOPE — 1 

4.5 5,19 

0.001–100 Slope term to correct sample 
flow rate. 

VAC_SAMP_RATIO — 0.53, 

0.61 13 

0.1–2 Maximum vacuum pressure / 
sample pressure ratio for valid 
sample flow calculation. 

7.5 PURGE_PRESS_SET PSIG 

Warnings: 

2.5–12.5 

0–100 Purge pressure warning limits. 
Set point is not used. 

30 SAMP_TEMP_SET 26 ºC 

Warnings: 

10.1–100 

0–100 Sample temperature warning 
limits. Set point is not used. 

30 BOX_SET ºC 

Warnings: 

5–48 

0–100 Internal box temperature warning 
limits. Set point is not used. 

30 

46 19,23 

BOX2_SET 5, 

OVEN_SET 19,23 

ºC 

Warnings: 

25–35 

41–51 19,23 

0–100 Internal box temperature #2 / 
oven set point and warning limits. 

BOX2_CYCLE 5, 

OVEN_CYCLE 19,23 

Seconds 10 0.5–30 Internal box temperature #2/oven 
control cycle period. 

BOX2_PROP 5, 

OVEN_PROP 19,23 

1/ºC 1 

0.5 19,23 

0–100 Internal box temperature #2/oven 
PID proportional coefficient. 
Proportional band is the 
reciprocal of this setting. 

BOX2_INTEG 5, 

OVEN_INTEG 19,23 

— 0.1 

0.02 19,23 

0–100 Internal box temperature #2/oven 
PID integral coefficient. 

BOX2_DERIV 5, 

OVEN_DERIV 19,23 

— 0 0–100 Internal box temperature #2/oven 
PID derivative coefficient. 

BENCH_CYCLE Seconds 2 

15 19,23 

0.5–30 Optical bench temperature 
control cycle period. 

BENCH_PROP 1/ºC 5 

1.5 19,23 

0–100 100V optical bench temperature 
PID proportional coefficient. 
Proportional band is the 
reciprocal of this setting. 

BENCH_INTEG — 0.5 

1.5 19,23 

0–100 100V optical bench temperature 
PID integral coefficient. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

BENCH_DERIV — 2 

0 19,23 

0–100 100V optical bench temperature 
PID derivative coefficient. 

BENCH_PROP2 1/ºC 5 

0.75 19,23 

0–100 200V optical bench temperature 
PID proportional coefficient. 
Proportional band is the 
reciprocal of this setting. 

BENCH_INTEG2 — 0.5 

0.75 19,23 

0–100 200V optical bench temperature 
PID integral coefficient. 

BENCH_DERIV2 — 2 

0 19,23 

0–100 200V optical bench temperature 
PID derivative coefficient. 

WHEEL_CYCLE Seconds 4 

2 4,9,12,18 

8 19,23 

0.5–30 Wheel temperature control cycle 
period. 

WHEEL_PROP 1/ºC 1 

0.3 19,23 

0–100 100V wheel temperature PID 
proportional coefficient. 
Proportional band is the 
reciprocal of this setting. 

WHEEL_INTEG — 0.135 

0.035 4,9,12,18 

0.06 19,23 

0–100 100V wheel temperature PID 
integral coefficient. 

WHEEL_DERIV — 2 

0 19,23 

0–100 100V wheel temperature PID 
derivative coefficient. 

WHEEL_PROP2 1/ºC 1 

0.1 19,23 

0–100 200V wheel temperature PID 
proportional coefficient. 
Proportional band is the 
reciprocal of this setting. 

WHEEL_INTEG2 — 0.135 

0.035 4,9,12,18 

0.01 19,23 

0–100 200V wheel temperature PID 
integral coefficient. 

WHEEL_DERIV2 — 2 

0 19,23 

0–100 200V wheel temperature PID 
derivative coefficient. 

O2_CELL_CYCLE 14 Seconds 10 0.5–30 O2 cell temperature control cycle 
period. 

O2_CELL_PROP 14 — 1 0–10 O2 cell PID temperature control 
proportional coefficient. 

O2_CELL_INTEG 14 — 0.1 0–10 O2 cell PID temperature control 
integral coefficient. 

O2_CELL_DERIV 14 — 0 (disabled) 0–10 O2 cell PID temperature control 
derivative coefficient. 

BOX_TEMP_GAIN PPB/DegC 0, 

5 9 

0–100 Gain factor for box temperature 
compensation of concentration. 

TPC_ENABLE — ON OFF, ON ON enables temperature/ 
pressure compensation; OFF 
disables it. 

CONC_LIN_ENABLE — ON OFF, ON ON enables concentration 
linearization; OFF disables it. 

STAT_REP_PERIOD 17 Seconds 1 0.5–120 TAI protocol status message 
report period. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

SERIAL_NUMBER — “00000000 ” 
0 

Any character 
in the allowed 
character set. 
Up to 100 
characters 
long. 

Unique serial number for 
instrument. 

DISP_INTENSITY — HIGH 0 HIGH, 

MED, 

LOW, 

DIM 

Front panel display intensity. 

I2C_RESET_ENABLE — ON OFF, ON ON enables automatic reset of 
the I2C bus in the event of 
communication failures; OFF 
disables automatic reset. 

CLOCK_FORMAT — “TIME=%H:%
M:%S” 

Any character 
in the allowed 
character set. 
Up to 100 
characters 
long. 

Time-of-day clock format flags. 
Enclose value in double quotes 
(") when setting from the RS-232 
interface. 

“%a” = Abbreviated weekday 
name. 

“%b” = Abbreviated month name. 

“%d” = Day of month as decimal 
number (01 – 31). 

“%H” = Hour in 24-hour format 
(00 – 23). 

“%I” = Hour in 12-hour format (01 
– 12). 

“%j” = Day of year as decimal 
number (001 – 366). 

“%m” = Month as decimal 
number (01 – 12). 

“%M” = Minute as decimal 
number (00 – 59). 

“%p” = A.M./P.M. indicator for 
12-hour clock. 

“%S” = Second as decimal 
number (00 – 59). 

“%w” = Weekday as decimal 
number (0 – 6; Sunday is 0). 

“%y” = Year without century, as 
decimal number (00 – 99). 

“%Y” = Year with century, as 
decimal number. 

“%%” = Percent sign. 

ALARM_TRIGGER 3,4 Cycles 10 1–100 Concentration alarm trigger 
sensitivity adjustment. 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

REF_SDEV_LIMIT mV 50 0.1–500 Reference detector standard 
deviation must be below this limit 
to switch out of startup mode. 

3000 (not 
used) 

REF_SOURCE_LIMIT mV 

Warnings: 

1100–4800, 

25–4800 3, 4, 15 

1–5000 Reference source warning limits. 
Set point is not used. 

FACTORY_OPT BitFlag 512, 

768 5 

0–0x7fffffff Factory option flags. Add values 
to combine flags. 

1 = enable dilution factor 

2 = zero/span valves installed 

4 = enable conc. alarms 

8 = enable linearity adjustment 
factor 

16 = display units in 
concentration field 

32 = enable software-controlled 
maintenance mode 

64 3, 5 = span valve installed 

128 = enable switch-controlled 
maintenance mode 

256 = compute only offset during 
zero calibration 

512 = 220 V A/C power 

1024 = non-zero offset 
calibration (linearity adjustment 
must also be enabled) 

2048 = enable Internet option 7 

4096 = use “old” style numeric 
data entry menus when editing 
conc. table 

8192 = locate high range and 
zero cal. status outputs on relays 

16384 = enable external analog 
inputs 25 
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Setup Variable Numeric 
Units 

Default 
Value 

Value Range Description 

0 Enclose value in double quotes (") when setting from the RS-232 interface 
1 Multi-range modes 
2 Hessen protocol 
3 T300H, 300EH 
4 T360, 360E 
5 T300U, 300EU 
6 Fixed range special 
7 E Series internet option. 
8 T300M, 300EM 
9 GFC7000E 
10 CO2 option 
11 Must power-cycle instrument for these options to take effect 
12 T360U, 360EU 
13 Riken Keiki special 
14 O2 option 
15 M320E 
16 CO2 PPM sensor 
17 TAI protocol 
18 T360, 360EM 
19 M300EU2 
20 M320EU 
21 Source drift compensation option 
22 GFC7002EU 
23 M320EU2 
24 N2O compensation option 
25 T Series external analog input option. 
26 Except M300EU2 and M320EU configurations. 
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APPENDIX A-3: 300 Series Warnings and Test Measurements, Revision L.8 

Name 1 Message Text Description 
Warnings 

WSYSRES SYSTEM RESET Instrument was power-cycled or the CPU 
was reset. 

WDATAINIT DATA INITIALIZED Data storage was erased. 

WCONFIGINIT CONFIG INITIALIZED Configuration storage was reset to factory 
configuration or erased. 

WCONCALARM1 CONC ALARM 1 WARN Concentration limit 1 exceeded. 

WCONCALARM2 CONC ALARM 2 WARN Concentration limit 2 exceeded. 

WSOURCE SOURCE WARNING Reference reading minus dark offset 
outside of warning limits specified by 

REF_SOURCE_LIMIT variable. 

WAUTOZERO 4, 5 AZERO WARN 1.001 Auto-reference ratio below limit specified 
by ZERO_LIMIT variable. 

WBENCHTEMP BENCH TEMP WARNING Bench temperature outside of warning 
limits specified by BENCH_SET variable. 

WWHEELTEMP WHEEL TEMP WARNING Wheel temperature outside of warning 
limits specified by WHEEL_SET variable. 

WO2CELLTEMP 10 O2 CELL TEMP WARN O2 sensor cell temperature outside of 
warning limits specified by O2_CELL_SET 
variable. 

WSAMPFLOW 6 SAMPLE FLOW WARN Sample flow outside of warning limits 
specified by SAMP_FLOW_SET variable. 

WSAMPPRESS SAMPLE PRESS WARN Sample pressure outside of warning limits 
specified by SAMP_PRESS_SET 
variable. 

WSAMPTEMP 13 SAMPLE TEMP WARN Sample temperature outside of warning 
limits specified by SAMP_TEMP_SET 
variable. 

WPURGEPRESS 9 PURGE PRESS WARN Purge pressure outside of warning limits 
specified by PURGE_PRESS_SET 
variable. 

WBOXTEMP BOX TEMP WARNING Internal box temperature outside of 
warning limits specified by BOX_SET 
variable. 

WBOXTEMP2 4 BOX TEMP2 WARNING Internal box temperature #2 outside of 
warning limits specified by BOX2_SET 
variable. 

WOVENTEMP 11 OVEN TEMP WARNING Oven temperature outside of warning 
limits specified by OVEN_SET variable. 

WPHOTOTEMP PHOTO TEMP WARNING Photometer temperature outside of 
warning limits specified by 
PHOTO_TEMP_SET variable. 

WDYNZERO CANNOT DYN ZERO Contact closure zero calibration failed 
while DYN_ZERO was set to ON. 

WDYNSPAN CANNOT DYN SPAN Contact closure span calibration failed 
while DYN_SPAN was set to ON. 
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Name 1 Message Text Description 
WREARBOARD REAR BOARD NOT DET Rear board was not detected during 

power up. 

WRELAYBOARD RELAY BOARD WARN Firmware is unable to communicate with 
the relay board. 

WFRONTPANEL FRONT PANEL WARN Firmware is unable to communicate with 
the front panel. 

WANALOGCAL ANALOG CAL WARNING The A/D or at least one D/A channel has 
not been calibrated. 

Test Measurements 

RANGE RANGE=50.0 PPM 3 

CO RANGE=50.0 PPM 3, 7 

D/A range in single or auto-range modes. 

RANGE1 RANGE1=50.0 PPM 3 

CO RANGE1=50.0 PPM 3, 7 

D/A #1 range in dual range mode. 

RANGE2 RANGE2=50.0 PPM 3 

CO RANGE2=50.0 PPM 3, 7 

D/A #2 range in dual range mode. 

CO2RANGE CO2 RANGE=20 % 7 CO2 range. 

O2RANGE O2 RANGE=100 % 10 O2 range. 

STABILITY STABIL=0.0 PPM 3 

CO STB=0.0 PPM 3, 7, 10 

CO2 STB=0.0 % 7 

O2 STB=0.0 % 10 

Concentration stability (standard deviation 
based on setting of STABIL_FREQ and 
STABIL_SAMPLES). 

RESPONSE 2 RSP=0.20(0.00) SEC Instrument response. Length of each 
signal processing loop. Time in 
parenthesis is standard deviation. 

COMEAS CO MEAS=4125.0 MV Detector measure reading. 

COREF CO REF=3750.0 MV Detector reference reading. 

MRRATIO MR RATIO=1.100 Measure/reference ratio. 

AUTOZERO 4, 5 AZERO RATIO=1.234 Measure/reference ratio during auto-
reference. 

SAMPPRESS PRES=29.9 IN-HG-A Sample pressure. 

PURGEPRESS 9 PURGE=7.5 PSIG Purge pressure 

VACUUM 8 VAC=6.8 IN-HG-A Vacuum pressure. 

SAMPFLOW 6 SAMP FL=751 CC/M Sample flow rate. 

SAMPTEMP 13 SAMPLE TEMP=26.8 C Sample temperature. 

BENCHTEMP BENCH TEMP=48.1 C Bench temperature. 

WHEELTEMP WHEEL TEMP=68.1 C Wheel temperature. 

O2CELLTEMP 10 O2 CELL TEMP=50.2 C O2 sensor cell temperature. 

BOXTEMP BOX TEMP=26.8 C Internal box temperature. 

BOXTEMP2 4 BOX TEMP2=29.6 C Internal box temperature #2. 

OVENTEMP 11 OVEN TEMP=30.1 C Oven temperature 

PHOTOTEMP PHT DRIVE=2500.0 MV Photometer temperature. 
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Name 1 Message Text Description 
COSLOPE SLOPE=1.000 

CO SLOPE=1.000 7 

CO slope for current range, computed 
during zero/span calibration. 

COSLOPE1 SLOPE1=1.000 

CO SLOPE1=1.000 7 

CO slope for range #1 in dual range 
mode, computed during zero/span 
calibration. 

COSLOPE2 SLOPE2=1.000 

CO SLOPE2=1.000 7 

CO slope for range #2 in dual range 
mode, computed during zero/span 
calibration. 

COOFFSET OFFSET=0.000 

CO OFFSET=0.000 7 

CO offset for current range, computed 
during zero/span calibration. 

COOFFSET1 OFFSET1=0.000 

CO OFFSET1=0.000 7 

CO offset for range #1 in dual range 
mode, computed during zero/span 
calibration. 

COOFFSET2 OFFSET2=0.000 

CO OFFSET2=0.000 7 

CO offset for range #2 in dual range 
mode, computed during zero/span 
calibration. 

CO2SLOPE 7 CO2 SLOPE=1.000 CO2 slope, computed during zero/span 
calibration. 

CO2OFFSET 7 CO2 OFFSET=0.000 CO2 offset, computed during zero/span 
calibration. 

O2SLOPE 10 O2 SLOPE=0.980 O2 slope, computed during zero/span 
calibration. 

O2OFFSET 10 O2 OFFSET=1.79 % O2 offset, computed during zero/span 
calibration. 

CO CO=17.7 PPM 3 CO concentration for current range. 

CO2 7 CO2=15.0 % CO2 concentration. 

O2 10 O2=0.00 % O2 concentration. 

TESTCHAN TEST=1751.4 MV Value output to TEST_OUTPUT analog 
output, selected with TEST_CHAN_ID 
variable. 

XIN1 12 AIN1=37.15 EU External analog input 1 value in 
engineering units. 

XIN2 12 AIN2=37.15 EU External analog input 2 value in 
engineering units. 

XIN3 12 AIN3=37.15 EU External analog input 3 value in 
engineering units. 

XIN4 12 AIN4=37.15 EU External analog input 4 value in 
engineering units. 

XIN5 12 AIN5=37.15 EU External analog input 5 value in 
engineering units. 

XIN6 12 AIN6=37.15 EU External analog input 6 value in 
engineering units. 

XIN7 12 AIN7=37.15 EU External analog input 7 value in 
engineering units. 

XIN8 12 AIN8=37.15 EU External analog input 8 value in 
engineering units. 
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Name 1 Message Text Description 
CLOCKTIME TIME=09:52:20 Current instrument time of day clock. 
1 The name is used to request a message via the RS-232 interface, as in “T BOXTEMP” 
2 Engineering software 
3 Current instrument units 
4 T300U, 300EU 
5 T300H, 300EH 
6 Except T360U, 360EU (APR version) 
7 M306E 
8 Sample pressure or differential pressure flow measurement option 
9 GFC7000E 
10 O2 option 
11 M300EU2, M320EU2 
12 External analog input option. 
13 Except M300EU2 and M320EU configurations. 
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APPENDIX A-4:   300 Series Signal I/O Definitions, Revision L.8 

 

M300E I/O Signal List for Latest Revision 

Signal Name Bit or Channel 
Number 

Description 

Internal inputs, U7, J108, pins 9–16 = bits 0–7, default I/O address 322 hex 

SYNC_OK 0 1 = sync. OK 

0 = sync. error 

 1–7 Spare 

Internal outputs, U8, J108, pins 1–8 = bits 0–7, default I/O address 322 hex 

ELEC_TEST 0 1 = electrical test on 

0 = off 

DARK_CAL 1 1 = dark calibration on 

0 = off 

 2–5 Spare 

I2C_RESET 6 1 = reset I2C peripherals 

0 = normal 

I2C_DRV_RST 7 0 = hardware reset 8584 chip 

1 = normal 

Control inputs, U11, J1004, pins 1–6 = bits 0–5, default I/O address 321 hex 

EXT_ZERO_CAL 0 0 = go into zero calibration 

1 = exit zero calibration 

EXT_SPAN_CAL 1 0 = go into span calibration 

1 = exit span calibration 

REMOTE_RANGE_HI  2 0 = select high range during contact closure calibration 

1 = select low range 

 3–5 Spare 

 6–7 Always 1 

Control inputs, U14, J1006, pins 1–6 = bits 0–5, default I/O address 325 hex 

 0–5 Spare 

 6–7 Always 1 

Control outputs, U17, J1008, pins 1–8 = bits 0–7, default I/O address 321 hex 

 0–7 Spare 

Control outputs, U21, J1008, pins 9–12 = bits 0–3, default I/O address 325 hex 

 0–3 Spare 

Alarm outputs, U21, J1009, pins 1–12 = bits 4–7, default I/O address 325 hex 

ST_SYSTEM_OK2 4 1 = system OK 

0 = any alarm condition or in diagnostics mode 

ST_CONC_ALARM_1 8 5 1 = conc. limit 1 exceeded 

0 = conc. OK 

ST_HIGH_RANGE 10 + 13 5 1 = high auto-range in use 

0 = low auto-range 

ST_CONC_ALARM_2 8 6 1 = conc. limit 2 exceeded 

0 = conc. OK 
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ST_ZERO_CAL 10 + 13 6 1 = in zero calibration 

0 = not in zero 

ST_HIGH_RANGE2 16 7 1 = high auto-range in use (mirrors ST_HIGH_RANGE 
status output) 

0 = low auto-range 

A status outputs, U24, J1017, pins 1–8 = bits 0–7, default I/O address 323 hex 

ST_SYSTEM_OK 0 0 = system OK 

1 = any alarm condition 

ST_CONC_VALID 1 0 = conc. valid 

1 = hold off or other conditions 

ST_HIGH_RANGE 2 0 = high auto-range in use 

1 = low auto-range 

ST_ZERO_CAL 3 0 = in zero calibration 

1 = not in zero 

ST_SPAN_CAL 4 0 = in span calibration 

1 = not in span 

ST_DIAG_MODE 5 0 = in diagnostic mode 
1 = not in diagnostic mode 

ST_AUTO_REF  3 6 0 = in auto-reference mode 
1 = not in auto-reference mode 

 7 Spare 

B status outputs, U27, J1018, pins 1–8 = bits 0–7, default I/O address 324 hex 

ST_AUTO_REF 2 0 0 = in auto-reference mode 
1 = not in auto-reference mode 

 1–5 Spare 

ST_CO2_CAL 7 6 0 = in CO2 calibration 

1 = not in CO2 calibration 

ST_O2_CAL 5 7 0 = in O2 calibration 

1 = not in O2 calibration 

Front panel I2C keyboard/touchscreen, default I2C address 4E hex 

MAINT_MODE 5 (input) 0 = maintenance mode 

1 = normal mode 

LANG2_SELECT 6 (input) 0 = select second language 

1 = select first language (English) 

SAMPLE_LED 8 (output) 0 = sample LED on 

1 = off 

CAL_LED 9 (output) 0 = cal. LED on 

1 = off 

FAULT_LED 10 (output) 0 = fault LED on 

1 = off 

AUDIBLE_BEEPER 14 (output) 0 = beeper on (for diagnostic testing only) 

1 = off 

Relay board digital output (PCF8574), default I2C address 44 hex 

RELAY_WATCHDOG 0 Alternate between 0 and 1 at least every 5 seconds to keep 
relay board active 

WHEEL_HTR 1 0 = wheel heater on 

1 = off 
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BENCH_HTR 2 0 = optical bench heater on 

1 = off 

O2_CELL_HEATER 5 3 0 = O2 sensor cell heater on 

1 = off 

BOX2_HEATER 3, 

OVEN_HEATER 15 

3 0 = internal box temperature #2/oven heater on 

1 = off 

CAL_VALVE 4 0 = let cal. gas in 

1 = let sample gas in 

SPAN_VALVE 5 0 = let span gas in 

1 = let zero gas in 

ZERO_SCRUB_VALVE 2,3 6 0 = open zero scrubber valve 

1 = close 

SHUTOFF_VALVE 6 

7 3,15 

0 = energize shutoff valve 

1 = de-energize 

IR_SOURCE_ON 7 

n/a 3,15 

0 = IR source on 
1 = off 

Rear board primary MUX analog inputs 

SAMPLE_PRESSURE 0 Sample pressure 

VACUUM_PRESSURE 6 1 Vacuum pressure 

PURGE_PRESSURE 9, 10 1 Purge pressure 

CO_MEASURE 2 Detector measure reading 

CO_REFERENCE 3 Detector reference reading 

 4 Temperature MUX 

SAMPLE_FLOW 5 Sample flow 

PHOTO_TEMP 6 Photometer detector temperature 

TEST_INPUT_7 7 Diagnostic test input 

TEST_INPUT_8 8 Diagnostic test input 

REF_4096_MV 9 4.096V reference from MAX6241 

O2_SENSOR 5 10 O2 concentration sensor 

 11 Spare 

CO2_SENSOR 7 12 CO2 concentration sensor 

 13 Spare 

 14 DAC loopback MUX 

REF_GND 15 Ground reference 

Rear board temperature MUX analog inputs 

BOX_TEMP 0 Internal box temperature 

SAMPLE_TEMP 18 1 Sample temperature 

BENCH_TEMP 2 Optical bench temperature 

WHEEL_TEMP 3 Wheel temperature 

TEMP_INPUT_4 4 Diagnostic temperature input 

TEMP_INPUT_5 5 Diagnostic temperature input 

O2_CELL_TEMP 5 6 O2 sensor cell temperature 

BOX2_TEMP 3 

OVEN_TEMP 19,23 

6 Internal box temperature #2 / oven temperature 

 7 Spare 
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Rear board DAC MUX analog inputs 

DAC_CHAN_1 0 DAC channel 0 loopback 

DAC_CHAN_2 1 DAC channel 1 loopback 

DAC_CHAN_3 2 DAC channel 2 loopback 

DAC_CHAN_4 3 DAC channel 3 loopback 

Rear board analog outputs 

CONC_OUT_1, 

DATA_OUT_1 

0 Concentration output #1 (CO, range #1), 

Data output #1 

CONC_OUT_2, 

DATA_OUT_2 

1 Concentration output #2 (CO, range #2), 

Data output #2 

CONC_OUT_3, 7, 5 

DATA_OUT_3 

2 Concentration output #3 (CO2 or O2), 

Data output #3 

TEST_OUTPUT, 

DATA_OUT_4 

3 Test measurement output, 

Data output #4 

External analog input board, default I2C address 5C hex  

XIN1 17 0 External analog input 1 

XIN2 17 1 External analog input 2 

XIN3 17 2 External analog input 3 

XIN4 17 3 External analog input 4 

XIN5 17 4 External analog input 5 

XIN6 17 5 External analog input 6 

XIN7 17 6 External analog input 7 

XIN8 17 7 External analog input 8 
1 Hessen protocol 
2 T300H, 300EH 
3 T300U, 300EU 
4 M320E 
5 O2 option 
6 Sample pressure or differential pressure flow measurement option 
7 CO2 option 
8 Concentration alarms option 
9 T360, 360E 
10 GFC7000E 
11 T300M, 300EM 
13 Air Products special #1 
14 Air Products special #2 
15 M300EU2 
16 High auto range relay option 
17 External analog input option. 
18 Except M300EU2 and M320EU configurations. 
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APPENDIX A-5: 300 Series DAS Triggering Events, Revision L.8 

 

Name Description 
ATIMER Automatic timer expired 

EXITZR Exit zero calibration mode 

EXITSP Exit span calibration mode 

EXITMP Exit multi-point calibration mode 

EXITC2 5 Exit CO2 calibration mode 

SLPCHG Slope and offset recalculated 

CO2SLC 5 CO2 slope and offset recalculated 

O2SLPC 7 O2 slope and offset recalculated 

EXITDG Exit diagnostic mode 

SOURCW Source warning 

AZEROW 1, 2 Auto-zero warning 

CONCW1 1, 3, 4 Concentration limit 1 exceeded 

CONCW2 1, 3, 4 Concentration limit 2 exceeded 

SYNCW Sync warning 

BNTMPW Bench temperature warning 

WTEMPW Wheel temperature warning 

O2TMPW 7 O2 sensor cell temperature warning 

STEMPW 9 Sample temperature warning 

SFLOWW 6 Sample flow warning 

SPRESW Sample pressure warning 

PPRESW 4 Purge pressure warning 

BTEMPW Internal box temperature warning 

BTMP2W 2, 

OVTMPW 8 

Internal box temperature #2/oven warning 

PTEMPW Photometer detector temperature warning 
1 T300H, 300EH 
2 T300U, 300EU 
3 M320E 
4 GFC7000E 
5 M306E 
6 Except T360U, 360EU (APR version) 
7 O2 option 
8 M300EU2, M320EU2 
9 Except M300EU2 and M320EU configurations. 
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APPENDIX A-6:  DAS Parameters, Revision L.8 

 

Name Description Units 
DETMES Detector measure reading mV 

DETREF Detector reference reading mV 

RATIO M/R ratio. none 

SLOPE1 Slope for range #1 none 

SLOPE2 Slope for range #2 none 

OFSET1 Offset for range #1 none 

OFSET2 Offset for range #2 none 

CO2SLP 5 CO2 slope none 

CO2OFS 5 CO2 offset % 

O2SLPE 8 O2 slope none 

O2OFST 8 O2 offset % 

AZERO 1,2 Auto-zero reading M/R 

ZSCNC1 Concentration for range #1 during zero/span calibration, just before 
computing new slope and offset 

PPM 

ZSCNC2 Concentration for range #2 during zero/span calibration, just before 
computing new slope and offset 

PPM 

CO2ZSC 5 CO2 concentration during zero/span calibration, just before 
computing new slope and offset 

% 

O2ZSCN 8 O2 concentration during zero/span calibration, just before computing 
new slope and offset 

% 

CONC1 Concentration for range #1 PPM 

CONC2 Concentration for range #2 PPM 

CO2CNC 5 CO2 concentration % 

O2CONC 8 O2 concentration % 

STABIL Concentration stability PPM 

BNTEMP Bench temperature C 

BNCDTY Bench temperature control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

WTEMP Wheel temperature C 

WHLDTY Wheel temperature control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

O2TEMP 8 O2 sensor cell temperature C 

SMPTMP 11 Sample temperature C 

SMPFLW 6 Sample flow cc/m 

SMPPRS Sample pressure "Hg 

VACUUM 1, 3, 6 Vacuum pressure "Hg 

PRGPRS 4 Purge pressure PSIG 
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Name Description Units 
BOXTMP Internal box temperature C 

BX2TMP 2, 

OVNTMP 9 

Internal box temperature #2/oven C 

BX2DTY 2, 

OVNDTY 9 

Internal box temperature #2/oven control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

PHTDRV Photometer detector temperature drive mV 

TEST7 Diagnostic test input (TEST_INPUT_7) mV 

TEST8 Diagnostic test input (TEST_INPUT_8) mV 

TEMP4 Diagnostic temperature input (TEMP_INPUT_4) C 

TEMP5 Diagnostic temperature input (TEMP_INPUT_5) C 

REFGND Ground reference (REF_GND) mV 

RF4096 4096 mV reference (REF_4096_MV) mV 

XIN1 10 External analog input 1 value Volts 

XIN1SLPE 10 External analog input 1 slope eng unit / V 

XIN1OFST 10 External analog input 1 value eng unit 

XIN2 10 External analog input 2 value Volts 

XIN2SLPE 10 External analog input 2 slope eng unit / V 

XIN2OFST 10 External analog input 2 value eng unit 

XIN3 10 External analog input 3 value Volts 

XIN3SLPE 10 External analog input 3 slope eng unit / V 

XIN3OFST 10 External analog input 3 value eng unit 

XIN4 10 External analog input 4 value Volts 

XIN4SLPE 10 External analog input 4 slope eng unit / V 

XIN4OFST 10 External analog input 4 value eng unit 

XIN5 10 External analog input 5 value Volts 

XIN5SLPE 10 External analog input 5 slope eng unit / V 

XIN5OFST 10 External analog input 5 value eng unit 

XIN6 10 External analog input 6 value Volts 

XIN6SLPE 10 External analog input 6 slope eng unit / V 

XIN6OFST 10 External analog input 6 value eng unit 

XIN7 10 External analog input 7 value Volts 

XIN7SLPE 10 External analog input 7 slope eng unit / V 

XIN7OFST 10 External analog input 7 value eng unit 

XIN8 10 External analog input 8 value Volts 

XIN8SLPE 10 External analog input 8 slope eng unit / V 

XIN8OFST 10 External analog input 8 value eng unit 
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Name Description Units 
1 T300H, 300EH 
2 T300U, 300EU 
3 M320E 
4 GFC7000E 
5 M306E 
6 Except T360U, 360EU (APR version) 
7 The units, including the concentration units, are always fixed, regardless of the current instrument units 
8 O2 option 
9 M300EU2, M320EU2 
10 External analog input option. 
11 Except M300EU2 and M320EU configurations. 
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APPENDIX A-7:  Terminal Command Designators 

 

COMMAND ADDITIONAL COMMAND SYNTAX DESCRIPTION 

? [ID]  Display help screen and commands list 

LOGON [ID] password Establish connection to instrument 

LOGOFF [ID]  Terminate connection to instrument 

SET ALL|name|hexmask Display test(s) 

LIST [ALL|name|hexmask] [NAMES|HEX] Print test(s) to screen 

name Print single test 
T [ID] 

CLEAR ALL|name|hexmask Disable test(s) 

SET ALL|name|hexmask Display warning(s) 

LIST [ALL|name|hexmask] [NAMES|HEX] Print warning(s) 

name  Clear single warning 
W [ID] 

CLEAR ALL|name|hexmask Clear warning(s) 

ZERO|LOWSPAN|SPAN [1|2] Enter calibration mode 

ASEQ number Execute automatic sequence 

COMPUTE ZERO|SPAN  Compute new slope/offset 

EXIT  Exit calibration mode 

C [ID] 

ABORT  Abort calibration sequence 

LIST  Print all I/O signals 

name[=value]  Examine or set I/O signal 

LIST NAMES  Print names of all diagnostic tests 

ENTER name  Execute diagnostic test 

EXIT  Exit diagnostic test 

RESET [DATA] [CONFIG] [exitcode] Reset instrument 

PRINT ["name"] [SCRIPT] Print iDAS configuration 

RECORDS ["name"] Print number of iDAS records 

REPORT ["name"] [RECORDS=number] [FROM=<start 
date>][TO=<end date>][VERBOSE|COMPACT|HEX] 
(Print DAS records)(date format: MM/DD/YYYY(or YY) 
[HH:MM:SS] 

Print iDAS records 

D [ID] 

CANCEL  Halt printing iDAS records 

LIST  Print setup variables 

name[=value [warn_low [warn_high]]]  Modify variable 

name="value"  Modify enumerated variable 

CONFIG  Print instrument configuration 

MAINT ON|OFF  Enter/exit maintenance mode 

V [ID] 

MODE  Print current instrument mode 

 DASBEGIN [<data channel definitions>] DASEND Upload iDAS configuration 

 CHANNELBEGIN propertylist CHANNELEND Upload single iDAS channel 

 CHANNELDELETE ["name"] Delete iDAS channels 

The command syntax follows the command type, separated by a space character. Strings in [brackets] are optional 
designators. The following key assignments also apply. 

07272A DCN5950



Software Rev L.8 Teledyne API - T360/T360M, 360E/360EM Appendix A Menu Trees (05233B DCN5950) 

 A-37 

Appendix A-8:     Terminal Key Assignments 

TERMINAL KEY ASSIGNMENTS 

ESC Abort line 

CR (ENTER) Execute command 

Ctrl-C Switch to computer mode 

COMPUTER MODE KEY ASSIGNMENTS 

LF (line feed) Execute command 

Ctrl-T Switch to terminal mode 

 

Appendix A-9:     MODBUS Register Map 

MODBUS 
Register Address 

(dec., 0-based) 

Description Units 

MODBUS Floating Point Input Registers 
(32-bit IEEE 754 format; read in high-word, low-word order; read-only) 

0 Detector measure reading mV 

2 Detector reference reading mV 

4 M/R ratio. none 

6 Slope for range #1 none 

8 Slope for range #2 none 

10 Offset for range #1 none 

12 Offset for range #2 none 

14 Concentration for range #1 during zero/span calibration, just before 
computing new slope and offset 

PPM 

16 Concentration for range #2 during zero/span calibration, just before 
computing new slope and offset 

PPM 

18 Concentration for range #1 PPM 

20 Concentration for range #2 PPM 

22 Concentration stability PPM 

24 Bench temperature C 

26 Bench temperature control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

28 Wheel temperature C 

30 Wheel temperature control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

32 11 Sample temperature C 

34 Sample pressure “Hg 

36 Internal box temperature C 

38 Photometer detector temperature drive mV 

40 Diagnostic test input (TEST_INPUT_7) mV 

42 Diagnostic test input (TEST_INPUT_8) mV 

44 Diagnostic temperature input (TEMP_INPUT_4) C 

07272A DCN5950



Teledyne API - T360/T360M, 360E/360EM Appendix A Menu Trees (05233B DCN5950) Software Rev L.8 

A-38  

MODBUS 
Register Address 

(dec., 0-based) 

Description Units 

46 Diagnostic temperature input (TEMP_INPUT_5) C 

48 Ground reference (REF_GND) mV 

50 4096 mV reference (REF_4096_MV) mV 

52 1 Purge pressure PSIG 

54 1 Sample flow cc/m 

56 1 Vacuum pressure "Hg 

58 1 Internal box temperature #2/oven C 

60 1 Internal box temperature #2/oven control duty cycle Fraction 

(0.0 = off, 

1.0 = on full) 

62 1 Auto-zero reading M/R 

100 2 O2 concentration % 

102 2 O2 concentration during zero/span calibration, just before computing 
new slope and offset 

% 

104 2 O2 slope — 

106 2 O2 offset % 

108 2 O2 sensor cell temperature C 

130 10 External analog input 1 value Volts 

132 10 External analog input 1 slope eng unit /V 

134 10 External analog input 1 offset eng unit 

136 10 External analog input 2 value Volts 

138 10 External analog input 2 slope eng unit /V 

140 10 External analog input 2 offset eng unit 

142 10 External analog input 3 value Volts 

144 10 External analog input 3 slope eng unit /V 

146 10 External analog input 3 offset eng unit 

148 10 External analog input 4 value Volts 

150 10 External analog input 4 slope eng unit /V 

152 10 External analog input 4 offset eng unit 

154 10 External analog input 5 value Volts 

156 10 External analog input 5 slope eng unit /V 

158 10 External analog input 5 offset eng unit 

160 10 External analog input 6 value Volts 

162 10 External analog input 6 slope eng unit /V 

164 10 External analog input 6 offset eng unit 

166 10 External analog input 7 value Volts 

168 10 External analog input 7 slope eng unit /V 

170 10 External analog input 7 offset eng unit 

172 10 External analog input 8 value Volts 

174 10 External analog input 8 slope eng unit /V 

176 10 External analog input 8 offset eng unit 

200 3 CO2 concentration % 
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MODBUS 
Register Address 

(dec., 0-based) 

Description Units 

202 3 CO2 concentration during zero/span calibration, just before 
computing new slope and offset 

% 

204 3 CO2 slope — 

206 3 CO2 offset % 

MODBUS Floating Point Holding Registers 
(32-bit IEEE 754 format; read/write in high-word, low-word order; read/write) 

0 Maps to CO_SPAN1 variable; target conc. for range #1 Conc. units 

2 Maps to CO_SPAN2 variable; target conc. for range #2 Conc. units 

100 2 Maps to O2_TARG_SPAN_CONC variable % 

200 3 Maps to CO2_TARG_SPAN_CONC variable % 

MODBUS Discrete Input Registers 
(single-bit; read-only) 

0 Source warning 

1 Box temperature warning 

2 Bench temperature warning 

3 Wheel temperature warning 

4 11 Sample temperature warning 

5 Sample pressure warning 

6 Photometer detector temperature warning 

7 System reset warning 

8 Rear board communication warning 

9 Relay board communication warning 

10 Front panel communication warning 

11 Analog calibration warning 

12 Dynamic zero warning 

13 Dynamic span warning 

14 Invalid concentration 

15 In zero calibration mode 

16 In span calibration mode 

17 In multi-point calibration mode 

18 System is OK (same meaning as SYSTEM_OK I/O signal) 

19 1 Purge pressure warning 

20 1 Sample flow warning 

21 1 Internal box temperature #2/oven warning 

22 1 Concentration limit 1 exceeded 

23 1 Concentration limit 2 exceeded 

24 1 Auto-zero warning 

25 1 Sync warning 

26 1 In Hessen manual mode 

100 2 In O2 calibration mode 

101 2 O2 cell temperature warning 

102 1,2 O2 concentration limit 1 exceeded 
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MODBUS 
Register Address 

(dec., 0-based) 

Description Units 

103 1,2 O2 concentration limit 2 exceeded 

200 3 In CO2 calibration mode 

201 1,3 CO2 concentration limit 1 exceeded 

202 1,3 CO2 concentration limit 2 exceeded 

MODBUS Coil Registers 
(single-bit; read/write) 

0 Maps to relay output signal 36 (MB_RELAY_36 in signal I/O list) 

1 Maps to relay output signal 37 (MB_RELAY_37 in signal I/O list) 

2 Maps to relay output signal 38 (MB_RELAY_38 in signal I/O list) 

3 Maps to relay output signal 39 (MB_RELAY_39 in signal I/O list) 

20 4 Triggers zero calibration of range #1 (on enters cal.; off exits cal.) 

21 4 Triggers span calibration of range #1 (on enters cal.; off exits cal.) 

22 4 Triggers zero calibration of range #2 (on enters cal.; off exits cal.) 

23 4 Triggers span calibration of range #2 (on enters cal.; off exits cal.) 
1 Optional 
2 O2 option 
3 CO2 option 
4 Set DYN_ZERO or DYN_SPAN variables to ON to enable calculating new slope or offset. Otherwise a calibration check 

is performed. 
10 External analog input option. 
11 Except T300U, 300EU2 and M320EU configurations. 
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APPENDIX B - Spare Parts 
 

Note 
Use of replacement parts other than those supplied by Teledyne Advanced 
Pollution Instrumentation (TAPI) may result in non-compliance with European 
standard EN 61010-1. 

Note 
Due to the dynamic nature of part numbers, please refer to the TAPI Website at 
http://www.teledyne-api.com or call Customer Service at 800-324-5190 for more 
recent updates to part numbers. 
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T360 Spare Parts List

053900000             1/4/2011 10:02

PARTNUMBER DESCRIPTION
000941000  CD, ORIFICE, .013 BLUE/GREEN            
001760400  ASSY, FLOW CTL, 800CC, 1/4" CONN-B      
001761300  ASSY, FLOW CTRL, .010, 1/8", SS         
003290500  ASSY, THERMISTOR,  BENCH                
003291500  ASSY, THERMISTOR, BENCH/WHEEL           
006110200  ASSY,  MOTOR WHEEL HEATER               
006900000  RETAINER PAD CHARCOAL, SMALL, 1-3/4"    
009450300  ASSY, ZERO/SPAN VALVES, CO              
009550500  ASSY, SOURCE                            
009560201  GF WHEEL, CO2,  (KB)                    
009600400  AKIT, EXPENDABLES, CO                   
009690000  AKIT, TFE FLTR ELEM (FL6 100=1) 47mm    
009690100  AKIT, TFE FLTR ELEM (FL6, 30=1) 47mm    
009840300  ASSY, SHUT-OFF VALVE,  (KB)             
010790000  INPUT MIRROR, REPLICATED(KB)            
010800000  OUTPUT MIRROR, REPLICATED(KB)           
016290000  WINDOW, SAMPLE FILTER, 47MM (KB)        
016300600  ASSY, SAMPLE FILTER, 47MM, ANG BKT, 5UM 
019340200  ASSY, SAMPLE THERMISTOR,  BRASS         
026060000  MIRROR, OBJECTIVE, 8 PASS               
026070000  MIRROR, FIELD, 8 PASS                   
035280000  ASSY, SCRUBBER, CO2, CH47               
036110300  PCA, SYNC DEMOD, CO2 (BT-KB)            
037250100  ASSY, BAND HEATER W/TC                  
037600000  AKIT, EXP KIT, SODA LIME CH47           
037860000  ORING, TEFLON, RETAINING RING, 47MM (KB)
040010000  ASSY, FAN REAR PANEL                    
040030100  PCA, PRESS SENSORS (1X), w/FM4          
041350000  PCA, RELAY BOARD, CO                    
042410100  ASSY, PUMP, INT,  (CO) W/ 800CC FLOW    
042410200  ASSY, PUMP, INT, SOX/O3/IR  *           
042680000  ASSY, VALVE  (SS)                       
042690000  ASSY, VALVE , 2-WAY, 12V                
042890100  ASSY, PUMP CONFIG PLUG, 100-115V/60 HZ  
042900100  PROGRAMMED FLASH                        
043250100  ASSY, PWR CONF, 100-120V/60HZ, CO       
043250300  OPTION, PWR CONF, 220-240V/50HZ, CO     
043250400  OPTION, PWR CONF, 220-240V/60HZ, CO     
043940000  PCA, INTERFACE, ETHERNET                
045830000  ASSY, CO2 SENSOR, (BF/KB)               
045930000  ASSY, PURGE REGULATOR                   
048620200  PCA, SERIAL INTERFACE, w/ MD            
050110000  THERMAL PAD, HEATSINK, CENTER           
052560000  PCA, OPTO-INTERRUPTER                   
052830200  ASSY, MOTOR HUB, MR7                    
053230000  AKIT, EXPENDABLES, M360E IZS (w OPT 42C)
055010000  ASSY, MTR WHL HEATER w/THERM, 200W      
055100200  ASSY, OPTION, PUMP, 240V  *             
058021100  PCA, MOTHERBD, GEN 5-ICOP               
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T360 Spare Parts List

PARTNUMBER DESCRIPTION
066970000 INTRF. LCD TOUCH SCRN, F/P
067240000 CPU, PC-104, VSX-6154E, ICOP * 
067300100  PCA, AUX-I/O BOARD, ETHERNET 
067390000 CBL, CPU ETHERNET TO AUX I/O PCA
067410000 CPU USB TO FRONT PANEL, T-SERIES 
068010000 ASSY, PS37 W/#2 PIN REMOVED
068020000 ASSY, PS38 W/#6 PIN REMOVED*
072150000 ASSY. TOUCHSCREEN CONTROL MODULE
072720000 MANUAL,T360, OPERATORS 
073660100 DOM, w/SOFTWARE, T360 *
CN0000458  PLUG, 12, MC 1.5/12-ST-3.81 (KB)        
CN0000520  PLUG, 10, MC 1.5/10-ST-3.81 (KB)        
FL0000001  FILTER, SS (KB)                         
FL0000003  FILTER, DFU (KB)                        
FM0000004  FLOWMETER (KB)                          
HW0000020  SPRING                                  
HW0000036  TFE TAPE, 1/4" (48 FT/ROLL)             
HW0000090  SPRING, SS, LONG                        
HW0000101  ISOLATOR                                
HW0000379  SEAL, GFC MOTOR                         
HW0000453  SUPPORT, CIRCUIT BD, 3/16" ICOP         
KIT000219  AKIT, 4-20MA CURRENT OUTPUT             
OP0000009  WINDOW (KB)                             
OR0000001  ORING, 2-006VT  *(KB)                   
OR0000002  ORING, 2-023V                           
OR0000025  ORING, 2-133V                           
OR0000034  ORING, 2-011V   FT10                    
OR0000039  ORING, 2-012V                           
OR0000041  ORING, 2-136V                           
OR0000047  ORING, 2-007V                           
OR0000077  ORING, 2-018V                           
OR0000088  ORING, 2-011S, 40 DURO                  
OR0000094  ORING, 2-228V, 50 DURO VITON(KB)        
OR0000096  ORING, 2-532V                           
OR0000097  ORING, 2-119S                           
PU0000022  REBUILD KIT, FOR PU20 & 04241 (KB)      
RL0000015  RELAY, DPDT, (KB)                       
SW0000051  SWITCH, POWER CIRC BREAK VDE/CE, w/RG(KB
SW0000059  PRESSURE SENSOR, 0-15 PSIA, ALL SEN     
VA0000014  REGULATOR                               
WR0000008  POWER CORD, 10A(KB)                     
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RECOMMENDED SPARES STOCKING LEVELS
T360/T360M, 360E/360EM 

044110000             11/19/2010 18:13

PARTNUMBER DESCRIPTION
003290500  ASSY, THERMISTOR,  BENCH                
009550500  ASSY, SOURCE                            
037250100  ASSY, BAND HEATER W/TC                  
040010000  ASSY, FAN REAR PANEL                    
040030100  PCA, PRESS SENSORS (1X), w/FM4          
042410200  ASSY, PUMP, INT, SOX/O3/IR  *           
042580000  PCA, KEYBOARD, W/V-DETECT               
042680000  ASSY, VALVE  (SS)                       
042690000  ASSY, VALVE , 2-WAY, 12V                
052560000  PCA, OPTO-INTERRUPTER                   
052840200  ASSY, MOTOR HUB, MR7, PURGED, "E", 115V 
055010000  ASSY, MTR WHL HEATER w/THERM, 200W      
055100200  ASSY, OPTION, PUMP, 240V  *             
058021100  PCA, MOTHERBD, GEN 5-ICOP               
062870000  CPU, PC-104, VSX-6150E, ICOP (KB)*      
DS0000025  DISPLAY(KB)                             
KIT000159  REPLACEMENT, RELAY BD, M300E, SN >= 100 
KIT000180  RETROFIT, SYNC DMOD UPDATE, M360E       
KIT000183  REPLACE, CO2 FILTER WHEEL ASSY, E-SERIES
PS0000011  PWR SUPPLY, SW, +5V, +/-15V, 40W (KB)   
PS0000025  PWR SUPPLY, SW, 12V, 40W (KB)           
RL0000015  RELAY, DPDT, (KB)                       
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Appendix C 
Warranty/Repair Questionnaire 

T360, M360E 
(05235C DCN5798) 

 
 

TELEDYNE API CUSTOMER SERVICE 
EMAIL: api-customerservice@teledyne.com 

PHONE: (858) 657-9800 - TOLL FREE: (800) 324-5190 - FAX: (858) 657-9816 
 C-1 

CUSTOMER: ____________________________________  PHONE: ______________________________________  

CONTACT NAME: ________________________________  FAX NO: ______________________________________  

SITE ADDRESS: __________________________________________________________________________________  

SERIAL NO.: ____________________________________  FIRMWARE REVISION: __________________________  

1. Are there any failure messages? ____________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  
 

Please complete the following table:  

PARAMETER DISPLAYED AS OBSERVED VALUE UNITS NOMINAL RANGE 

Range RANGE  PPM 0 -10, 0 - 2000 Ppm 

Stability STABIL  PPM ≤ 0.15 Ppm With Zero Air 

CO2 Measure CO2 MEAS  mV 3600 – 4800 Mv 

CO2  Reference CO2 REF  mV 1400 – 2000 Mv 

Measure/Reference Ratio MR RATIO   2.5 ± 0.02 W/ Zero Air 

Pressure PRES  INHG -2”Ambient Absolute 

Sample Flow SAMP FL  CC 800 ± 10% 

Sample Temp SAMPLE TEMP  ºC 48 ± 4 

Bench Temp BENCH TEMP  ºC 48 ± 2 

Wheel Temp WHEEL TEMP  ºC 68 ± 2 

Box Temp BOX TEMP  ºC Ambient + 7 ± 10 

Photo Drive PHT DRIVE  mV 250 Mv TO 4750 Mv 

Slope SLOPE  . 1.0 ± .3 

Offset OFFSET   0 ± 0.3 

O2 Sensor Temperature3 O2 CELL TEMP  ºC 50 ± 5 

Slope of O2 Measurement3 O2 SLOPE    

Offset of O2 Measurement3 O2 OFFSET    

Dark Cal Reference signal REF DARK OFFSET  mV 125 ± 50 Mv. 

Dark Cal Measurement Signal MEAS DARK OFFSET  mV 125 ± 50 Mv 

Electric Test   PPM 40 ± 2 Ppm 

Values are in the Signal I/O     

REF_4096_MV    
4096mv±2mv And Must Be 

Stable 

REF_GND    0± 0.5 And Must Be Stable 

2. Have you performed a leak check and flow check? ______________________________________________________  

3. What is the sample flow & sample pressure with the sample in-let on rear of machine capped?  

SAMPLE FLOW _________________________ CC SAMPLE PRESSURE ______________________ IN-HG-A 

07272A DCN5950



Appendix C 
Warranty/Repair Questionnaire 

T360, M360E 
(05235C DCN5798) 

 
 

TELEDYNE API CUSTOMER SERVICE 
EMAIL: api-customerservice@teledyne.com 

PHONE: (858) 657-9800 - TOLL FREE: (800) 324-5190 - FAX: (858) 657-9816 
C-2  

3. What are the failure symptoms? ____________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

4. What test have you done trying to solve the problem? ___________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

 

5. Please check these signals and verify the correctness.  Look for the signals annotated on the diagram.  What are the 
peak-to-peak voltages? 

 2v/DIV 10 mS 2v/DIV .5 mS 
 
5. If possible, please include a portion of a strip chart pertaining to the problem.  Circle pertinent data.  

THANK YOU FOR PROVIDING THIS INFORMATION.  YOUR ASSISTANCE ENABLES TELEDYNE API TO RESPOND 
FASTER TO THE PROBLEM THAT YOU ARE ENCOUNTERING. 

OTHER INFORMATION: ____________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

________________________________________________________________________________________________  

TP 5 

TP 5 

TP 2 

07272A DCN5950





























1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A

Date: 1/28/2010 Sheet    of
File: N:\PCBMGR\..\06731-1_ETHERNET.SchDocDrawn By:

Auxiliary I/O Board (PWR-ETHERNET)

A

31
RT

06731

STRAIGHT THROUGH ETHERNET

GND

+5V

SCL

SDA

R7
1.37K

+5V

R8
1.37K

+5V-ISO

+ C17
100uF

GND

DS3

GRN

1
2
3
4
5
6
7
8

P2

Header 8

+5V

1

2

3 4

5

6

U6

SP3050

1 2 3
45

U
7

SM
F0

5T
2G

GND

R10
2.2k

L1

47uH

TP1

TP3

TP2

8

2

3

5

7

4

6

1

J2

DF11-8DP-2DS(24)

SDA

SCL

CHASSIS-1

10 9

12 11
1
2
3
4
5
6
7
8

15
16

14
13

J1

CONN_RJ45_LED

+5V-OUT

TP4

ISO-GND

C28
4.7uF

R16
1k

LG1

ATX+
ATX-
ARX+

ARX-

LED0
LED0+

LED1+
LED1

VDD2 5

GND2 7

VDD14

GND11

12
11

14
13

U8

LME0505

1
2
3
4
5
6
7
8

P3

Header 8

PIC1701

PIC1702

COC17

PIC2801

PIC2802
COC28

PIDS301PIDS302

CODS3

PIJ101

PIJ102

PIJ103

PIJ104

PIJ105

PIJ106

PIJ107

PIJ108

PIJ109PIJ1010

PIJ1011PIJ1012

PIJ1013

PIJ1014

PIJ1015

PIJ1016

COJ1

PIJ201

PIJ202

PIJ203

PIJ204

PIJ205

PIJ206

PIJ207

PIJ208

COJ2

PIL101PIL102

COL1

COLG1

PIP201

PIP202

PIP203

PIP204

PIP205

PIP206

PIP207

PIP208

COP2

PIP301

PIP302

PIP303

PIP304

PIP305

PIP306

PIP307

PIP308

COP3

PIR701

PIR702

COR7

PIR801

PIR802

COR8

PIR1001

PIR1002
COR10

PIR1601

PIR1602
COR16

PITP101

COTP1

PITP201

COTP2

PITP301

COTP3

PITP401

COTP4

PIU601

PIU602

PIU603 PIU604

PIU605

PIU606

COU6

PIU701 PIU702 PIU703

PIU704PIU705
COU7

PIU801

PIU804 PIU805

PIU807

PIU8011

PIU8012

PIU8013

PIU8014

COU8

POSCL

POSDA



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A

Date: 1/28/2010 Sheet    of
File: N:\PCBMGR\..\06731-2_USB.SchDoc Drawn By:

Auxiliary I/O Board (USB)

A

32
RT

06731

TXD-A
RTS-A
DTR-A

RXD-A
CTS-A
DSR-A
DCD-A
RI-A

V-BUS

VBUS 1D- 2D+ 3

GND 4

J4

USB

GND

GND

V-BUS

CHASSIS

GND

GND

C1+28

C1-24

C2+1

C2-2

TI114

TI213

TI312

RI3 6RI2 5RI1 4

TO3 11TO2 10TO1 9

RO2 20

V- 3

V+ 27

VCC 26

STAT21

SHTDN22

RI4 7

RI5 8

ONLINE 23

GND 25

RO119

RO218

RO317

RO416

RO515

U9

SP3243EU

GNDR12
4.75k

GND

1

2

nc3 nc 4

5

6

U11

NUP2202W1

TXD-B

RXD-B
CTS-B

RTS-B

DSR-B

DTR-B

RI-B
DCD-B

MT1
MT-HOLE

C24

4.7uF

C26
1uF

C25
0.1uF

C22
0.1uF

C23
0.1uF

C19
0.1uF

C20
0.1uF

C21
0.1uF

DS4

GRN

R11
2.2k

CHASSIS

MT2
MT-HOLE

R14
0

R15
0

DCD2

RXD1

TXD4

DTR3

GND6

DSR5

RTS8

CTS7

RI10

N/C9

J3

DF11-10DP-2DS(24)

V-BUS

CHASSIS-1

22211918

DCD 1

RI 2

DTR 28

DSR 27

TXD 26

RXD 25

RTS 24

CTS 23

GND 3

16 15 13 1014
20

17

VBUS8 VREG-I7 D-5

RST9

SUSPEND11

SUSPEND12

VDD6

D+4
U10

CP2102

3.3V

PIC1901

PIC1902
COC19

PIC2001

PIC2002
COC20

PIC2101

PIC2102
COC21

PIC2201

PIC2202
COC22

PIC2301

PIC2302
COC23

PIC2401PIC2402

COC24

PIC2501

PIC2502
COC25

PIC2601

PIC2602
COC26

PIDS401

PIDS402

CODS4

PIJ301

PIJ302

PIJ303

PIJ304

PIJ305

PIJ306

PIJ307

PIJ308

PIJ309

PIJ3010

COJ3

PIJ401

PIJ402

PIJ403

PIJ404

PIJ405

PIJ406

COJ4

PIMT101

COMT1

PIMT201

COMT2

PIR1101

PIR1102

COR11

PIR1201

PIR1202
COR12

PIR1401

PIR1402

COR14

PIR1501

PIR1502

COR15

PIU901

PIU902

PIU903

PIU904

PIU905

PIU906

PIU907

PIU908

PIU909

PIU9010

PIU9011PIU9012

PIU9013

PIU9014

PIU9015

PIU9016

PIU9017

PIU9018

PIU9019

PIU9020PIU9021

PIU9022

PIU9023PIU9024

PIU9025

PIU9026

PIU9027

PIU9028

COU9

PIU1001

PIU1002

PIU1003

PIU1004

PIU1005

PIU1006

PIU1007

PIU1008

PIU1009

PIU10010

PIU10011

PIU10012

PIU10013PIU10014PIU10015PIU10016PIU10017

PIU10018 PIU10019 PIU10020 PIU10021 PIU10022

PIU10023

PIU10024

PIU10025

PIU10026

PIU10027

PIU10028

COU10

PIU1101

PIU1102

PIU1103 PIU1104

PIU1105

PIU1106

COU11



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A

Date: 1/28/2010 Sheet    of
File: N:\PCBMGR\..\06731-3_ADC.SchDoc Drawn By:

Auxiliary I/O Board (ADC)

A

33
RT

06731

1
2
3
4
5
6
7
8
9

P1

ANALOG INPUT

+5V-ISO

CH015

CH116

CH217

CH318

CH419

CH520

CH621

CH723

NC4

NC7

SHTDN 13VDD 2VDD 1

SDA 9

SCL 5

A2 10

A1 12

A0 6

REF 27
NC8

AGND14

REF-AJ 26

DGND 3

NC22

NC24 NC 28

NC 25

NC11

U1

MAX1270BCAI+

+5V

GND

GND

+5V-ISO

SCL

SDA

ISO-GND

ISO-GND

ISO-GND

+5V-ISO

1 6

5
2

U4A

NC7WZ17P6X

3 4
U4B
NC7WZ17P6X

ISO-GND

+5V-ISO

ISO-GND

1

3
2

4
5
6

U2

SMS12

C13
0.1uF

C14
0.1uF

C12
0.1uF

C1
0.1uF

C11
0.01uF

YEL

DS2
SCL

YEL

DS1
SDA

GND11

NC2 VDD13

NC4 SDA15

SCL16

GND17

NC8

GND2 9

NC 15VDD2 14

NC 13SDA2 12

SCL2 11

GND2 16

NC 10

U5

ADuM2251

R1

4.75k

R2

4.75k
C8

0.1uF
C9

0.1uF

C2
0.1uF

C3
0.1uF

C4
0.1uF

C5
0.1uF

C6
0.1uF

C7
0.1uF

C10
4.7uF

AN-CH0
AN-CH1

AN-CH2
AN-CH3

AN-CH4
AN-CH5

AN-CH6
AN-CH7

R9
4.99

C27
4.7uF

ISO-GND

+5V-ADC

ISO-GND

ISO-GND

ISO-GND

ISO-GND

R3
2.2k

R5
2.2k

R6
2.2k

1

3
2

4
5
6

U3

SMS12

R4
2.2k

PIC101

PIC102
COC1PIC201

PIC202
COC2

PIC301

PIC302
COC3

PIC401

PIC402
COC4

PIC501

PIC502
COC5

PIC601

PIC602
COC6

PIC701

PIC702
COC7

PIC801

PIC802
COC8

PIC901

PIC902
COC9

PIC1001

PIC1002
COC10PIC1101

PIC1102
COC11

PIC1201

PIC1202
COC12PIC1301

PIC1302
COC13

PIC1401

PIC1402
COC14

PIC2701

PIC2702
COC27

PIDS101

PIDS102

CODS1
PIDS201

PIDS202

CODS2

PIP101

PIP102

PIP103

PIP104

PIP105

PIP106

PIP107

PIP108

PIP109

COP1

PIR101PIR102

COR1

PIR201PIR202

COR2

PIR301

PIR302
COR3

PIR401

PIR402
COR4

PIR501

PIR502

COR5

PIR601

PIR602

COR6

PIR901

PIR902

COR9

PIU101

PIU102

PIU103

PIU104

PIU105

PIU106

PIU107

PIU108

PIU109

PIU1010

PIU1011

PIU1012

PIU1013

PIU1014

PIU1015

PIU1016

PIU1017

PIU1018

PIU1019

PIU1020

PIU1021

PIU1022

PIU1023

PIU1024 PIU1025

PIU1026

PIU1027

PIU1028

COU1

PIU201

PIU202

PIU203 PIU204

PIU205

PIU206

COU2
PIU301

PIU302

PIU303 PIU304

PIU305

PIU306

COU3

PIU401

PIU402

PIU405
PIU406

COU4A

PIU403 PIU404

COU4B
PIU501

PIU502

PIU503

PIU504

PIU505

PIU506

PIU507

PIU508

PIU509

PIU5010

PIU5011

PIU5012

PIU5013

PIU5014

PIU5015

PIU5016

COU5

POSCL

POSDA



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 6/24/2010 Sheet    of
File: N:\PCBMGR\..\06696.P1.R3.schdoc Drawn By:

GUI Interface

06698 D

1 4

2
3
4
5
6
7
8

1

51
52

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

GM800480X-70-TTX2NLW

J2

CL586-0529-2

Mode

aVsync
aHSync

3.3V

100K
R7

L/R
U/D

aReset

DithB

L/RU/DDithB
10K

R1

22uF/6.3V
C1

JMK316BJ226KL 0.0022
CA_112

C2
Mode

aVsyncaHSync

i BackLightDrive

aB7aB6
aB5aB4
aB3aB2

aG7aG6
aG5aG4
aG3aG2

aR6
aR5aR4
aR3aR2

aR7

aDCLK

3.3V

1.0
C7

GMK107BJ105KA

B5B4
B3B2
B1B0

G5G4
G3G2
G1G0

R4
R3R2
R1R0

R5

DEN

2
3
4
5
6
7
8

1

41
42

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

NI

J3

CL586-0527-7

B4

B2

B0

G4

G2

G0

R4

R2

R0

B5

B3

B1

G5

G3

G1

R3

R1

R5

DEN

D
C

LK

L/R

U/D

Mode

3.3V +5V

+5V

5V-GND

1
3 2

4
6 5

7
9 8

10
12 11

JP3

4X3 Jumper

1
3 2

4
6 5

7
9 8

10
12 11

13
15 14

16
18 17

JP2

6X3 Jumper

Bklght+

Bklght-

Vcom

Vgh

AVdd

Vcom

aG1
aG0

aR1
aR0

aB1
aB0

CHASSIS CHASSIS CHASSIS CHASSIS

MT1

TP1

1
2
38

5

7

4

6

10
9

J1

0039300100

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

B30B-PHDSS (LF)(SN)

J7

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

B30B-PHDSS (LF)(SN)

NI
J8

FBMH3216HM501NT

FB1

CHASSIS CHASSIS CHASSIS CHASSIS CHASSIS

Vgl

Make Model JP2 JP3
FEMA GM800480W 1-2, 4-5, 7-8, 10-11, 13-14, 16-17 1-2, 4-5, 7-8, 10-11
Data Image FG0700A0DSWBG01 3-2, 6-5, 9-8, 12-11, 15-14, 18-17 2-3, 5-6, 8-9, 11-12
United Radiant Tech. UMSH-8173MD-1T 2-3, 4/5/6 NC, 7/8/9 NC, 10-11, 13-14, 16/17/18 NC 2-3, 5-6, 8-9, 11-12

Internal Dithering 
 0 = Enable
 1 = Disable
 
 Scan Direction
 U/D   L/R    Scan Dir.
    0        1      UD, LR
    1        0      DU, RL
    0        0      UD, RL
    1        1      DU, LR

 (1 = H, 0 = L)

22uF/6.3V
C3

JMK316BJ226KL

22uF/6.3V
C5

JMK316BJ226KL

10K

R2

10K

R3

10K

R4

10K

R5

10K

R6

FBMH3216HM501NT

FB2

FBMH3216HM501NT

FB3

FBMH3216HM501NT

FB4

0.0022
CA_112

C4

0.0022
CA_112

C6

TP3 TP4

R280

MT2 MT3 MT4 MT5 MT6 MT7 MT8 MT9

5V-GND

5V-GND

TP2

BACKL

A
B

R21
jumper

bDCLK

C
LK

NI
R48R47

0
NI
R46

aB6
aB5
aB4
aB3
aB2

aG7
aG6
aG5
aG4
aG3
aG2

aR7
aR6
aR5
aR4
aR3

SCL

SDA

aB7

aR2

aD
at

a 
En

ab
le

aData Enable

aB7
aB6
aB5
aB4
aB3
aB2

aG7
aG6
aG5
aG4
aG3
aG2

aR7
aR6
aR5
aR4
aR3
aR2

aD
at

a 
En

ab
le

Default:R21B

+5V

5V-GND

1
2
38

5

7

4

6

10
9

J14

0039300100

FBMH3216HM501NT

FB16

FBMH3216HM501NT

FB17SCL

SDA

RT

PIC101

PIC102COC1

PIC201

PIC202
COC2

PIC301

PIC302COC3

PIC401

PIC402
COC4

PIC501

PIC502COC5

PIC601

PIC602
COC6

PIC701

PIC702COC7

PIFB101 PIFB102

COFB1

PIFB201 PIFB202

COFB2

PIFB301 PIFB302

COFB3

PIFB401 PIFB402

COFB4

PIFB1601 PIFB1602

COFB16

PIFB1701 PIFB1702

COFB17
PIJ101

PIJ102

PIJ103

PIJ104

PIJ105

PIJ106

PIJ107

PIJ108

PIJ109

PIJ1010

COJ1

PIJ201

PIJ202

PIJ203

PIJ204

PIJ205

PIJ206

PIJ207

PIJ208

PIJ209

PIJ2010

PIJ2011

PIJ2012

PIJ2013

PIJ2014

PIJ2015

PIJ2016

PIJ2017

PIJ2018

PIJ2019

PIJ2020

PIJ2021

PIJ2022

PIJ2023

PIJ2024

PIJ2025

PIJ2026

PIJ2027

PIJ2028

PIJ2029

PIJ2030

PIJ2031

PIJ2032

PIJ2033

PIJ2034

PIJ2035

PIJ2036

PIJ2037

PIJ2038

PIJ2039

PIJ2040

PIJ2041

PIJ2042

PIJ2043

PIJ2044

PIJ2045

PIJ2046

PIJ2047

PIJ2048

PIJ2049

PIJ2050

PIJ2051

PIJ2052

COJ2

PIJ301

PIJ302

PIJ303

PIJ304

PIJ305

PIJ306

PIJ307

PIJ308

PIJ309

PIJ3010

PIJ3011

PIJ3012

PIJ3013

PIJ3014

PIJ3015

PIJ3016

PIJ3017

PIJ3018

PIJ3019

PIJ3020

PIJ3021

PIJ3022

PIJ3023

PIJ3024

PIJ3025

PIJ3026

PIJ3027

PIJ3028

PIJ3029

PIJ3030

PIJ3031

PIJ3032

PIJ3033

PIJ3034

PIJ3035

PIJ3036

PIJ3037

PIJ3038

PIJ3039

PIJ3040

PIJ3041

PIJ3042

COJ3

PIJ701 PIJ702

PIJ703 PIJ704

PIJ705 PIJ706

PIJ707 PIJ708

PIJ709 PIJ7010

PIJ7011 PIJ7012

PIJ7013 PIJ7014

PIJ7015 PIJ7016

PIJ7017 PIJ7018

PIJ7019 PIJ7020

PIJ7021 PIJ7022

PIJ7023 PIJ7024

PIJ7025 PIJ7026

PIJ7027 PIJ7028

PIJ7029 PIJ7030

COJ7

PIJ801 PIJ802

PIJ803 PIJ804

PIJ805 PIJ806

PIJ807 PIJ808

PIJ809 PIJ8010

PIJ8011 PIJ8012

PIJ8013 PIJ8014

PIJ8015 PIJ8016

PIJ8017 PIJ8018

PIJ8019 PIJ8020

PIJ8021 PIJ8022

PIJ8023 PIJ8024

PIJ8025 PIJ8026

PIJ8027 PIJ8028

PIJ8029 PIJ8030

COJ8

PIJ1401

PIJ1402

PIJ1403

PIJ1404

PIJ1405

PIJ1406

PIJ1407

PIJ1408

PIJ1409

PIJ14010

COJ14

PIJP201
PIJP202

PIJP203

PIJP204
PIJP205

PIJP206

PIJP207
PIJP208

PIJP209

PIJP2010
PIJP2011

PIJP2012

PIJP2013
PIJP2014

PIJP2015

PIJP2016
PIJP2017

PIJP2018

COJP2

PIJP301
PIJP302

PIJP303

PIJP304
PIJP305

PIJP306

PIJP307
PIJP308

PIJP309

PIJP3010
PIJP3011

PIJP3012

COJP3

COLG

PIMT101

COMT1

PIMT201

COMT2

PIMT301

COMT3

PIMT401

COMT4

PIMT501

COMT5

PIMT601

COMT6

PIMT701

COMT7

PIMT801

COMT8

PIMT901

COMT9

PIR101

PIR102
COR1

PIR201

PIR202
COR2

PIR301

PIR302
COR3

PIR401

PIR402
COR4

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR701

PIR702

COR7

PIR2101

PIR2102

PIR2103

COR21

PIR2801PIR2802

COR28

PIR4601

PIR4602
COR46

PIR4701

PIR4702

COR47

PIR4801

PIR4802

COR48

PITP101
COTP1

PITP201
COTP2

PITP301
COTP3

PITP401
COTP4

POAB2
POAB3
POAB4
POAB5
POAB6
POAB7

POADATA ENABLE

POAG2
POAG3
POAG4
POAG5
POAG6
POAG7

POAR2
POAR3
POAR4
POAR5
POAR6
POAR7

POSCL

POSDA



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 6/24/2010 Sheet    of
File: N:\PCBMGR\..\06696.P2.R3.schdoc Drawn By:

06698 D

2 4

22uH

L1

Vin5

SHDN4

SW 1

G
N

D
2

FB 3

U1

CAT4139TD-GT3

4.7uF/16V
C9

1K

R12

2.0
R14

5V-GND

+5V

9.76
R13

3.9uH

L2

487K

R9

309K

R8

80.6K
R18

66.5K
R19

464K
R16

806K
R11

A2 K 1
D2

MBRM120LT1G

0.001C8

24pf
C13

0.33

C16

0.220
C20

470pf
C21

22uf/25V

C12
TMK325BJ226MM

0.1

C26

3.3V

33K
R23

43pf

C23

D3
BAT54S

3.3V

Bklght+

Bklght-

Vcom

Vgh

AVdd3.3V

D
3

G1 S
2

Q1
FDV305N

5V-GND

+5V

Default: NI

R22 jumper

AVdd: +10.4V

TP5

AO1

A12

A23

SCL14

SDA15

INT 13

P0 4

P1 5

P2 6

P3 7

P4 9

P5 10

P6 11

P7 12

V
dd

16
V

ss
8

U3

PCF8574

S2

SW_46

Maint_SW
Lang_Select

5V-GND

5V-GND

+5V

FD
LY

24

PGND8

DRVP 17

PGND7

DRVN18

VCOM 10

SUP 9

COMP22

IN
11

VGH 15

REF20

GND19

SW
6

D
LY

2
3

SW
5

FB 1

D
LY

1
2

FBP 12

FBN21

A
D

J
14

GD 23CTRL13

CPI 16

V
IN

4

TPS65150PWP

?

HTSNK 25

U2

D1
CD214A-B140LF

S1

SW_46

Opt. Lang. Sw.

Opt. Main Sw

Vgl

22uF/6.3V
C11

JMK316BJ226KL
1.0
C14

GMK107BJ105KA
1.0

C15

GMK107BJ105KA

1.0
C27

GMK107BJ105KA

24pf
C22

43pf

C24

43pf

C25

10K
R10

10K
R24

10K
R25

10K
R26

100K
R15

806K
R17

0.33
C17

0.33
C18

0.33
C19

D4
BAT54S

4.7uF/16V
C10

Vgh: +16V

TP9

Vcom: +4V

TP10

Vgl: -7V
TP7

TP6

TP8

GUI Interface

C35

0.1

5V-GND A B
R31

10K
3.3V

A
B

R27
jumper

BACKL

SCL
SDA

Default:R27B

Default:R31B

             Backlight Brightness Control 
Control Mode R22 R27 R31 

Remote – Video Port NO A NO 
Remote – I2C YES B NO 

Fixed Bright (default) NO B B 
 

RT

PIC801 PIC802

COC8

PIC901

PIC902
COC9

PIC1001

PIC1002
COC10

PIC1101

PIC1102COC11

PIC1201

PIC1202
COC12

PIC1301

PIC1302
COC13

PIC1401

PIC1402 COC14

PIC1501

PIC1502
COC15

PIC1601 PIC1602

COC16

PIC1701 PIC1702
COC17

PIC1801

PIC1802
COC18

PIC1901

PIC1902
COC19

PIC2001

PIC2002
COC20

PIC2101

PIC2102
COC21

PIC2201

PIC2202
COC22

PIC2301

PIC2302COC23
PIC2401

PIC2402COC24
PIC2501

PIC2502COC25
PIC2601

PIC2602COC26

PIC2701

PIC2702
COC27

PIC3501

PIC3502COC35

PID101 PID102

COD1

PID201PID202

COD2

PID301

PID302

PID303

COD3

PID401

PID402

PID403
COD4

PIL101 PIL102

COL1

PIL201 PIL202

COL2

PIQ101

PIQ102

PIQ103
COQ1

PIR801 PIR802

COR8
PIR901 PIR902

COR9

PIR1001

PIR1002
COR10

PIR1101

PIR1102
COR11

PIR1201 PIR1202
COR12

PIR1301

PIR1302
COR13

PIR1401

PIR1402
COR14

PIR1501

PIR1502
COR15

PIR1601

PIR1602
COR16

PIR1701

PIR1702
COR17

PIR1801

PIR1802
COR18

PIR1901

PIR1902
COR19

PIR2201 PIR2202
COR22

PIR2301

PIR2302
COR23

PIR2401

PIR2402
COR24

PIR2501

PIR2502
COR25

PIR2601

PIR2602
COR26

PIR2701

PIR2702

PIR2703

COR27

PIR3101 PIR3102 PIR3103

COR31

PIS101

PIS102

PIS103
COS1

PIS201

PIS202

PIS203
COS2

PITP501
COTP5

PITP601
COTP6

PITP701
COTP7

PITP801
COTP8

PITP901
COTP9

PITP1001
COTP10

PIU101

PIU102

PIU103PIU104

PIU105

COU1

PIU201

PIU202 PIU203

PIU204 PIU205 PIU206

PIU207

PIU208

PIU209

PIU2010

PIU2011

PIU2012

PIU2013

PIU2014

PIU2015

PIU2016

PIU2017

PIU2018

PIU2019

PIU2020

PIU2021

PIU2022

PIU2023

PIU2024
PIU2025

COU2

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010

PIU3011

PIU3012

PIU3013

PIU3014

PIU3015

PIU3016
COU3

POSCL
POSDA



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 6/24/2010 Sheet    of
File: N:\PCBMGR\..\06696.P3.R3.schdoc Drawn By:

06698 D

43

1
2
3
4
5

To old TScreen
70553-004

NI
J11

LL
RL
SD
RT
LT

+5V

CHASSIS

12

NI
J12

BUS +5

1
2
3
4
5

To new TScreen
70553-004

J10

LT
1

R
T

2
SH

LD
3

R
L

4
LL

5
G

N
D

6

G
N

D
7

D
+

8

D
-

9

+5
10

CHS A

CHS B

A1
TSHARC-12C

RT
RL
SD
LL
LT

V
B

U
S

1

D
-

2

D
+

3

ID
4

G
N

D
5

6
J9

USB-B-MINI

VBUS

CHASSIS

CHASSIS

5V-GND

USB3.3V

SDA

SCL

USB3.3V

USB3.3V

USB3.3V

USB3.3V

USB3.3V

R36

12K

E 1+V4

-V 2OUT3

U5

24MHZ

DS2
GRN

DS1

YEL

SCL

SDA

R37
100K

5V-GND

5V-GND

5V-GND 5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

+5V

5V-GND

C28
1uF

USB3.3V

IN8

SHTDN6

G
N

D
2

OUT 1

BP 4

U4

3.3V-REG

R38

1K

F3

0.5A/6V

D
1-

1

D
1+

2

D
2-

3

D
2+

4

+3
.3

V
5

D
3-

6

D
3+

7

D
4-

8

D
4+

9

+3.3V 10TEST 11PWR1 12OCS1 13+1.8V 143.3VCR 15PWR2 16OCS2 17PWR3 18O
C

S3
19

PW
R

4
20

O
C

S4
21

SD
A

/R
1

22
+3

.3
V

23
SC

L/
S0

24
H

S-
IN

D
/S

1
25

R
ES

ET
26

V
B

U
S-

D
ET

27

SUS/R028

+3.3V29

USB-30

USB+31

XTL232

CLK-IN33

1.8VPLL34

RBIAS35

+3.3PLL36

GND37

U8
USB2514-AEZG

C32
1uF

C44
1uF

5V-GND

+5V1 D-2 D+3 GND4

5

J4
USB-A_R/A

5V-GND

CHASSIS

CHASSIS

FBMH3216HM501NT

FB5

C34
0.1

C36
0.1uF

C33
0.1uF

C31
0.1uF

R30
100K

R29

1K

F2

0.5A/6V

F1

0.5A/6V

1
2
3
4

5

D+
D-

GND

+5V J5
USB-A_VERT

C29
470pfC30

1uF

C37 0.01uF

JP4

3.3V

GND

FB7

R20
49.9

FB8

FB9

FB10

FB11

FB12

FB13

GUI Interface

1 8
72

3
4

6
5

U7

1 8
72

3
4

6
5

U9

1 8
72

3
4

6
5

U11

C400.1uF

C420.1uF

C450.1uF

C390.1

C43
0.1uF

C41

0.1

R33
100K

A
B

R45

A
BR32

R34
100K

R35
100K

C38

1uF

R39
100K

JP5

C60
0.1uF

C59
0.1

1
2
3
4

5

D+
D-

GND

+5V J6
USB-A_VERT

+5V

D1_N
D1_P D4_P

D4_N
D3_P
D3_N
D2_P
D2_N

D_P
D_N

         Configuration Select 
Mode R32 R45 

Default A A 
MBUS B B 

 Install 100K for A, 0 Ohm for B 

+5V

+5V

+5V

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

5V-GND

RT

PIA101PIA102PIA103PIA104PIA105

PIA106 PIA107 PIA108 PIA109 PIA1010

PIA10A

PIA10B

COA1

PIC2801

PIC2802 COC28

PIC2901

PIC2902
COC29PIC3001

PIC3002 COC30

PIC3101PIC3102
COC31

PIC3201

PIC3202
COC32

PIC3301

PIC3302
COC33

PIC3401

PIC3402COC34

PIC3601

PIC3602COC36

PIC3701 PIC3702
COC37

PIC3801

PIC3802 COC38

PIC3901

PIC3902 COC39 PIC4001

PIC4002

COC40

PIC4101

PIC4102 COC41

PIC4201

PIC4202

COC42

PIC4301

PIC4302
COC43

PIC4401

PIC4402
COC44

PIC4501

PIC4502
COC45

PIC5901

PIC5902
COC59

PIC6001

PIC6002
COC60

PIDS101 PIDS102
CODS1

PIDS201PIDS202

CODS2

PIF101PIF102

COF1

PIF201PIF202

COF2

PIF301PIF302

COF3

PIFB501PIFB502

COFB5

PIFB701

PIFB702

COFB7

PIFB801PIFB802

COFB8

PIFB901PIFB902

COFB9

PIFB1001PIFB1002

COFB10

PIFB1101PIFB1102

COFB11

PIFB1201PIFB1202

COFB12

PIFB1301PIFB1302

COFB13

PIJ401

PIJ402

PIJ403

PIJ404

PIJ405

COJ4

PIJ501

PIJ502

PIJ503

PIJ504

PIJ505

COJ5

PIJ601

PIJ602

PIJ603

PIJ604

PIJ605

COJ6

PIJ901 PIJ902 PIJ903 PIJ904 PIJ905

PIJ906COJ9

PIJ1001

PIJ1002

PIJ1003

PIJ1004

PIJ1005

COJ10

PIJ1101

PIJ1102

PIJ1103

PIJ1104

PIJ1105

COJ11

PIJ1201PIJ1202

COJ12

PIJP401PIJP402

COJP4

PIJP501PIJP502

COJP5

PIR2001

PIR2002

COR20

PIR2901 PIR2902

COR29PIR3001

PIR3002

COR30

PIR3201

PIR3202

PIR3203

COR32

PIR3301

PIR3302

COR33

PIR3401

PIR3402
COR34

PIR3501

PIR3502
COR35

PIR3601PIR3602
COR36

PIR3701

PIR3702

COR37

PIR3801 PIR3802

COR38

PIR3901

PIR3902
COR39

PIR4501

PIR4502

PIR4503

COR45

PIU401

PIU402
PIU404

PIU406

PIU408

COU4

PIU501

PIU502PIU503

PIU504

COU5

PIU701

PIU702

PIU703

PIU704 PIU705

PIU706

PIU707

PIU708

COU7

PIU801 PIU802 PIU803 PIU804 PIU805 PIU806 PIU807 PIU808 PIU809

PIU8010

PIU8011

PIU8012

PIU8013

PIU8014

PIU8015

PIU8016

PIU8017

PIU8018

PIU8019PIU8020PIU8021PIU8022PIU8023PIU8024PIU8025PIU8026PIU8027

PIU8028

PIU8029

PIU8030

PIU8031

PIU8032

PIU8033

PIU8034

PIU8035

PIU8036

PIU8037

COU8
PIU901

PIU902

PIU903

PIU904 PIU905

PIU906

PIU907

PIU908

COU9

PIU1101

PIU1102

PIU1103

PIU1104 PIU1105

PIU1106

PIU1107

PIU1108

COU11



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Title

Number RevisionSize

B

Date: 6/24/2010 Sheet    of
File: N:\PCBMGR\..\06696.P4.R3.schdoc Drawn By:

06698 D

44

TOUCH SCREEN INTERFACE CIRCUITRY (TBD)

GUI Interface

R40

10K

O
pt

io
n

CLKOUT_P
CLKOUT_N

3.3V

C49

0.1

R41
100

FB6

FB14
Vcc PIN 28

C47

0.01
22uF/6.3V

C46

JMK316BJ226KL

C50

0.1

C51

0.1

C52

0.1 C55

0.1

C57

0.1

bDCLK

BACKL

NOTE:
To receive backlight control (BACKL) from CPU board 
when using ICOP_0096 LVDS Transmitter.
The connection from pin 42 on the TTL video connector 
(VSYNC)  to U1-23 must be broken and connected to 
pin 43.

aB6
aB5
aB4
aB3
aB2
aG7
aG6
aG5
aG4
aG3
aG2
aR7
aR6
aR5
aR4
aR3

aB7

aR2

aData Enable

R42
100

R43
100

R44
100

Vcc PIN 36

C48

0.01

Vcc PIN 42

C53

0.01

Vcc PIN 48

C54

0.01 C56

0.01

C58

0.01

FBMH3216HM501NT
FB15 C61

0.1

1
2

3
4

5
6

7
8

9
10

11
12

13
14

J13

HEADER-7X2

Y0M8 Y0P9

Y1M10 Y1P11

Y2M14

Y2P15

CLKOUT23

CLKINM16

CLKINP17

SHTDN22

NC6

VCC48

VCC28

VCC36

VCC42

LVDS/VCC12

PLLVCC20

LVDSGND7

LVDSGND13

LVDSGND18

PLLGND19

PLLGND21

D0 24

D1 26

D2 27

D3 29

D4 30

D5 31

D6 33

D7 34

D8 35

D9 37

D10 39

D11 40

D12 41

D13 43

D14 45

D15 46

D16 47

D17 1

D18 2

D19 4

D20 5

GND 3

GND 25

GND 32

GND 38

GND 44

U6

SN75LVDS86A

3.3V

Y0_P
Y0_N

Y1_P
Y1_N
Y2_N
Y2_P

MH3
MH4

2
9
4
5
6
3
8

7MH1
MH2

1
12
11
10
13
14
15
16
17
18
19

J15

G3168-05000202-00

CHASSIS

R490

R500

R510
R520

R530
R540

R550

R560

FBMH3216HM501NT

FB18

C62

0.1

3.3V

Y0_P1

Y0_N1
Y1_P1

Y1_N1
Y2_N1

Y2_P1
CLKOUT_N1

CLKOUT_P1

RT

PIC4601

PIC4602COC46

PIC4701

PIC4702COC47

PIC4801

PIC4802 COC48

PIC4901

PIC4902COC49

PIC5001

PIC5002COC50

PIC5101

PIC5102COC51

PIC5201

PIC5202COC52

PIC5301

PIC5302COC53

PIC5401

PIC5402 COC54

PIC5501

PIC5502COC55

PIC5601

PIC5602 COC56

PIC5701

PIC5702COC57

PIC5801

PIC5802 COC58

PIC6101

PIC6102COC61

PIC6201PIC6202

COC62

PIFB601PIFB602
COFB6

PIFB1401PIFB1402
COFB14

PIFB1501

PIFB1502
COFB15

PIFB1801PIFB1802

COFB18

PIJ1301

PIJ1302

PIJ1303

PIJ1304

PIJ1305

PIJ1306

PIJ1307

PIJ1308

PIJ1309

PIJ13010

PIJ13011

PIJ13012

PIJ13013

PIJ13014

COJ13

PIJ1501

PIJ1502

PIJ1503

PIJ1504

PIJ1505

PIJ1506

PIJ1507

PIJ1508

PIJ1509

PIJ15010

PIJ15011

PIJ15012

PIJ15013

PIJ15014

PIJ15015

PIJ15016

PIJ15017

PIJ15018

PIJ15019

PIJ150MH1

PIJ150MH2

PIJ150MH3

PIJ150MH4

COJ15

PIR4001 PIR4002

COR40

PIR4101

PIR4102
COR41

PIR4201

PIR4202
COR42

PIR4301

PIR4302
COR43

PIR4401

PIR4402
COR44

PIR4901 PIR4902
COR49

PIR5001 PIR5002
COR50

PIR5101 PIR5102

COR51

PIR5201 PIR5202
COR52

PIR5301 PIR5302

COR53

PIR5401 PIR5402

COR54

PIR5501 PIR5502
COR55

PIR5601 PIR5602
COR56

PIU601

PIU602

PIU603

PIU604

PIU605

PIU606

PIU607

PIU608

PIU609

PIU6010

PIU6011

PIU6012

PIU6013

PIU6014

PIU6015

PIU6016

PIU6017

PIU6018

PIU6019

PIU6020

PIU6021

PIU6022

PIU6023

PIU6024

PIU6025

PIU6026

PIU6027

PIU6028

PIU6029

PIU6030

PIU6031

PIU6032

PIU6033

PIU6034

PIU6035

PIU6036

PIU6037

PIU6038

PIU6039

PIU6040

PIU6041

PIU6042

PIU6043

PIU6044

PIU6045

PIU6046

PIU6047

PIU6048

COU6

POAB2
POAB3
POAB4
POAB5
POAB6
POAB7

POADATA ENABLE

POAG2
POAG3
POAG4
POAG5
POAG6
POAG7

POAR2
POAR3
POAR4
POAR5
POAR6
POAR7



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

0 8

05083 B

D[0..7]
IOW
IOR
SHDAC
DIGIO3
DIGIO4
TEMP
DACV
WRDAC
VFPROG

CHGAIN
VFREAD

SHDN
DIGIO0
DIGIO2

TC1
SHDN

I2C_RESET
I2C_DRV_RST

I2C_RESET
I2C_DRV_RST

PC104 IF

05801b-P1.sch

D[0..7]
D[0..7]

IOW
IOR

SHDAC
DIGIO3
DIGIO4

TEMP
DACV

WRDAC
VFPROG

CHGAIN
VFREAD
SHDN
DIGIO0
DIGIO2
TC1
SHDN
I2C_RESET
I2C_DRV_RST
I2C_RESET
I2C_DRV_RST

sheet2

05801b-P2.sch

IOW
D[0..7]
DACV
CSDACA
CSDACB
DAC0
DAC1
DAC2
DAC3
SHDAC

DAC0V
DAC3V
DAC1V
DAC2V

WRDAC
VREF

TC2

ANAOUT

05801b-P3.sch

IOW
D[0..7]

D[0..7]

DACV
CSDACA
CSDACB

DAC0
DAC1
DAC2
DAC3

SHDAC

DAC0V
DAC3V
DAC1V
DAC2V
WRDAC
VREF
TC2

IOR
VFREAD
D[0..7]
VFPROG
DACMUX
CHGAIN

TEMPMUX
IOW

SHDN
VREF

TC6
TC7
TC8

ANAIN

05801b-P4.sch

IOR
VFREAD

D[0..7]
D[0..7]

VFPROG
DACMUX

CHGAIN

TEMPMUX
IOW
SHDN
VREF
TC6
TC7
TC8

TEMPMUX
DACMUX
TEMP
IOW
DAC1
DAC2
DAC3

D[0..7]
DAC0V

DAC0
DAC1V
DAC3V
DAC2V

SHDN

SENSORIN

05801b-P5.sch

TEMPMUX
DACMUX

TEMP
IOW

DAC1
DAC2
DAC3

D[0..7]
D[0..7]

DAC0V
DAC0
DAC1V
DAC3V
DAC2V
SHDN

D[0..7]
DIGIO4

IOR
DIGIO0

DIGIN

05801b-P6.sch

D[0..7]
D[0..7]

DIGIO4
IOR
DIGIO0

SHDN
D[0..7]

IOW
DIGIO2
DIGIO3

DIGOUT

05801b-P7.sch

SHDN
D[0..7]

D[0..7]
IOW
DIGIO2
DIGIO3

SHDN
DIGIO0

D[0..7]
IOW

DIGIO4

DIGOUT2

05801b-P8.sch

SHDN
DIGIO0

D[0..7]
D[0..7]

IOW
DIGIO4



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

1 8

05803 B

A3
A2
A1

D1

D4

IOW

A0

A0

D7

IOR

SYSCLK

D2

D5

D3

D0

D6

A6

A4

A7

A9
A8

A5

INT

0X32E
0X32D

IOEN

AEN

A10
A11
A12
A13
A14
A15

ENAB2

INT

D4

D1

D2

D5

D5

D6

IOW

D4

D7

IOW

D2

D6

D0

D4

D3

D0

D2

D3

D3

D5

IOR

D1

D0

D6

IOR

D7

D1

D7

DIGIO1

IRQ12 KBINT

1

TP2

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U7
74HC541

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

J108

MICROFIT-16

C

1
0

1 2 3 4 6 7 8 9

5

RN16 47Kx8

D
12

CLK
11

Q
9

Q
8

PRE
10

CLR
13

U5B

74HC74

GND
32

A0
31

IOCHECK
1

D7
2

D6
3

D5
4

D4
5

D3
6

D2
7

D1
8

D0
9

IOCHRDY
10

AEN
11

A19
12

A18
13

A17
14

A16
15

A15
16

A14
17

A13
18

A12
19

A11
20

A10
21

A9
22

A8
23

A7
24

A6
25

A5
26

A4
27

A3
28

A2
29

A1
30

J101A
PC104

GND
33

RESETDRV
34

+5V
35

IRQ9
36

-5V
37

DRQ2
38

-12V
39

ENDXFR
40

+12V
41

(KEY)
42

SMEMW
43

SMEMR
44

IOW
45

IOR
46

DACK3
47

DRQ3
48

DACK1
49

DRQ1
50

REFRESH
51

SYSCLK
52

IRQ7
53

IRQ6
54

IRQ5
55

IRQ4
56

IRQ3
57

DACK2
58

TC
59

BALE
60

+5V
61

OSC
62

GND
63

GND
64

J101B
PC104

R61
47k, 5%

R38
2.2K, 5%

A0
2

A1
4

A2
6

A3
8

A4
11

A5
13

A6
15

A7
17

B0
3

B1
5

B2
7

B3
9

B4
12

B5
14

B6
16

B7
18

EN
1

P=Q
19

VCC
20

GND
10

U1 74HC688

D1
9

D2
8

D3
7

D4
6

D5
5

D6
4

D7
3

D8
2

CLK
11

OC
1

Q1
12

Q2
13

Q3
14

Q4
15

Q5
16

Q6
17

Q7
18

Q8
19

U874HC574

C38

0.15 uF, ceramic

1

TP56

A
23

B
22

C
21

D
20

G1
18

G2
19

Y0
1

Y1
2

Y2
3

Y3
4

Y4
5

Y5
6

Y6
7

Y7
8

Y8
9

Y9
10

Y10
11

Y11
13

Y12
14

Y13
15

Y14
16

Y15
17

U2 74HC154

12
JP1

IDC-HEADER

C3

0.15 uF, ceramic

1

2
3

U51A

74HC08

D
2

CLK
3

Q
5

Q
6

PRE
4

CLR
1

U5A 74HC74

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
31
32
33
34
35
36
37
38
39
40

J102

PC104CD

12
JP5

IDC-HEADER

R59
47k, 5%

4

5
6

U51B

74HC08

IACK
4

INT
5

VCC
20

A0
6

SDA
2

VSS
10

RD
16

CS
17

WR
18

RESET
19

DB0
7

DB1
8

DB2
9

DB3
11

DB4
12

DB5
13

DB6
14

DB7
15

SCL
3

CLK
1

U10 PCF8584

1 2

JP3 IDC-HEADER

1

TP44

R3

2.2K, 5%

1
2
3
4
5
6

J107

INLINE-6

12

13
11

U51D

74HC08

R4
2.2K, 5%

V
C

C
1

V
C

C
2

G
N

D
3

G
N

D
4

WDI
6

RESET
7

G
N

D
8

U3

LTC699CS8

3

4

6

1

X3

JITO-2-DC5F-10OHM

C39

1.2 uF, 10V

D[0..7]

IOW
IOR

SHDAC

DIGIO3
DIGIO4
TEMP
DACV
WRDAC
VFPROG
CHGAIN
VFREAD

SHDN

DIGIO0

DIGIO2

TC1

SHDN

I2C_RESET

I2C_RESET

I2C_DRV_RST
VCC

VCC

+12V

VCC

VCC

VCC

VCC
VCCADDR  = 0x360 (DEFAULT)

R5

47k, 5%

R25

NOT INSTALLED

DO0
DO1
DO2
DO3
DO4
DO5
DO6

DI0
DI1
DI2
DI3
DI4
DI5
DI6
DI7

DO0

DO1

DO2

DO3

DO4

DO5

DO6

DO7

DI0

DI1

DI2

DI3

DI4

DI5

DI6

DI7

SCL

SDA

DGND

1
2
3
4
5
6
7
8

J106

MICROFIT-8

KBINT

D1

D0
D

12
CLK

11
Q

9

Q
8

PRE
10

CLR
13

U4B 74HC74

D
2

CLK
3

Q
5

Q
6

PRE
4

CLR
1

U4A

74HC74

VCC

DO7

IRQ10

R24
2.2K, 5%

DS5
LED, RED, smt 1206

2 4

U39

74AHC1GU04

12
JP6

IDC-HEADER

ADDR  = 0x320 (JP1 INSTALLED)

AEN

IOEN

IOW

1
2
3

JP7

HEADER3-DEFAULTED-1

12

shorted - sldr sideJP4

1 2

shorted - sldr side

JP2

SDA

SCL

DGND

VCC

Notes:

 1) This schematic is for PCA 05802
 2) This schematic is for PCB 05801

Pins 1&2 shorted on PCB

0X32C

0X32F

A3
A2
A1
A0

A6

A4

A7

A9
A8

A5

A10
A11

A12

A13

A14

A15

VCC

9

10
8

U51C

74HC08

DS6DS7SCL SDA

R40

422 1%

R39

422 1%

VCC

VCC

VCC

DD0000061

DD0000087

RS0000514

IC0000184

IC0000191

BLUE BLUE

SDA

SCL

12

13
11

U20D

74HC32

9

10
8

U6C

74HC32

12

13
11

U6D

74HC32

1

2
3

U50A

74HC32

1

2
3

U6A

74HC32

1

TP59

1

TP60

1

TP61

1

TP62

1

TP63

1

TP64

IC0000191
4

5
6U50B

74HC32

9

10
8U50C

74HC32

12

13
11U50D

74HC32



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

2 8

05803 B

1

MT1

MOUNTING HOLE

1

TP13

+12V
8

+12RET
7

DGND
1

+15V
4

-15V
6

AGND
3

+5V
2

AGND
5

EGND
9

CHASGND
10

J15

MOLEX-10

11

6
5

4

12

3

9
8

2
1

7

10

SW1001
SW SLIDE-4PDT

TV ARRAY

1
1

2
2

3
3

4
4

5
5

8
8

7
7

6
6

TV1

SMDA15LCC

TV ARRAY

1
1

2
2

3
3

4
4

5
5

8
8

7
7

6
6

TV2
SMDA15LCC

1
2
3
4
5
6
7
8
9

10
11
12
13
14

J12

INLINE-12

R11
4.9K, 5%

NC
1

RXD
2

TXD
3

NC
4

GND
5

NC
6

RTS
7

CTS
8

NC
9

J1013

DB9M

AK

DS2

LED, GRN, smt 1206

R10

NOT INSTALLED

A K

DS1

LED, RED
R111

10k, 1%

1

TP14

1

TP18

R12
4.9K, 5%

1

TP15

R13

NOT INSTALLED

R14

NOT INSTALLED

1

TP16

1

TP17
+15V -15VVCC +12VRET+12V

-15V

C
o
m
1
 
-
 
R
S
2
3
2
-
A

C
o
m
2
 
-
 
R
S
2
3
2
-
B
/
R
S
4
8
5

AUX�DC �POWER�IN

1
2
3
4
5
6
7
8
9

J1010
DB9 FEMALE

TX1
CTS1
RS-GND1

RX0

TX0
RTS0

CTS0
RS-GND0
RX1
RTS1

VCC

1

MT2

MOUNTING HOLE

1

MT3

MOUNTING HOLE

1

MT4

MOUNTING HOLE

1

MT5

MOUNTING HOLE

1

MT6

MOUNTING HOLE

1

MT7

MOUNTING HOLE

1

MT8

MOUNTING HOLE

1

MT9

MOUNTING HOLE

DCE side of switch is side towards pin 1,

TX for Com1

RX for Com1

VCC

RX1
TX1

RTS1
CTS1

RS-GND1

DTE

+C1

10 uF, 35V, TANTALUM

VCC

+ C2
10 uF, 35V, TANTALUM

D1

MBRS340CT
D9

MBRS340CT 

R35

NOT INSTALLED

D1, D9 & R35 must be
 within 1" of J15

DD_71

1

Z1

MOUNTING HOLE

1

Z2

MOUNTING HOLE

1

Z3

MOUNTING HOLE

21

DS4

LED, RED

2 1

DS3

LED, GRN

R2
2.2K, 5%

R1
2.2K, 5%

TX for Com2 RX for Com2



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

3 8

05803 B

D0

CLK

D0

CLK

CSDACA

C14
0.15 uF, ceramic

CLK
1

DIN
2

VOA
5

GND
6

CS
3

VOB
8

DOUT
4

VCC
7

U31 DAC, 12 BIT

1

TP32
-

+

9

10
8U35C

OPA4277UA

W1
22

AGND1
21

W2
4

AGND4
5

B2
2

AGND2
1

A1
23

DGND
9

W4
8

A4
7

A2
3

RS
15

AGND3
17

W3
18

A3
19

B3
20

VCC
16

B4
6

CLK
14

SDO
13

SHDN
10

CS
11

B1
24

SDI
12

U32 POT, DIGITAL

1

TP28

C10

0.15 uF, ceramic

C12

0.15 uF, ceramic

R23

10k, 1%

R22

18.7K

1

TP26

R19

10k, 1%

-

+

2

3
1

4
1
1

U35A

OPA4277UA

C18
0.15 uF, ceramic

-

+

13

12
14U35D

OPA4277UA

-

+

6

5
7U35B

OPA4277UA

R17

18.7K

SHDAC

DAC0V

DAC1V

VCC

VCC

-15V

+15V

DAC1

DUAL DAC A1

R64 22

R65 22

D7

MBRS340CT

D8

MBRS340CT

D7 and D8
Must be located
within 1" of U32 &

D0

CLK

SHDAC

D0

CLK

CSDACB

C11

0.15 uF, ceramic

-

+

6

5
7

U36B

OPA4277UA

-

+

13

12
14

U36D

OPA4277UA

1

TP27

W1
22

AGND1
21

W2
4

AGND4
5

B2
2

AGND2
1

A1
23

DGND
9

W4
8

A4
7

A2
3

RS
15

AGND3
17

W3
18

A3
19

B3
20

VCC
16

B4
6

CLK
14

SDO
13

SHDN
10

CS
11

B1
24

SDI
12

U34 POT, DIGITAL
CLK

1
DIN

2

VOA
5

GND
6

CS
3

VOB
8

DOUT
4

VCC
7

U33 DAC, 12 BIT

R18

10k, 1%

R16

18.7K

C17
0.15 uF, ceramic

-

+

2

3
1

4
1
1

U36A

OPA4277UA

-

+

9

10
8

U36C

OPA4277UA

C9

0.15 uF, ceramic

1

TP33

C16

0.15 uF, ceramic

R20

18.7KR21

10k, 1%

1

TP29

DAC3V

DAC2V

+15V

VCC

VCC

-15V

DAC 2

DAC3

DUAL DAC A2

R67

22

R66

22

DAC3V

2
2

4
4

6
6

8
8

1
1

3
3

5
5

7
7

J19

IDC-8

2
2

4
4

6
6

8
8

1
1

3
3

5
5

7
7

J21

IDC-8

2
2

4
4

6
6

8
8

1
1

3
3

5
5

7
7

J23

IDC-8

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

J22

MICROFIT-10

0
1

0G
2

1
3

1G
4

2
5

2G
6

3
7

3G
8

J1020

TERMBLOCK-8

+15V-15V

ANALOG VOLTAGE & CURRENT OUTPUTS

ISOLATED 0-20MA OPTIONAL BOARDS

L1

L2
L3
L4

FE BEAD

L5
L6
L7

FE BEAD

C21

10000 pF

C7

10000 pF

C15

10000 pF

C20

10000 pF

C4

10000 pF

C5

10000 pF

C13

10000 pF

C19

10000 pF

L15

DAC2V

DAC1V

DAC0V

VCC

VCC

DACV

D3

D6

D7

D5

D0

D1

IOW

D2

CLK

D4

CSRANGE1

CSRANGE2

9

10
8

U20C

74HC32

4

5
6

U20B

74HC32
IOW

DACV

WRDAC

TC2

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OC
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U30 74HC574

D[0..7]

DAC RANGE & OFFSET PROGRAM

CSDACA

CSDACB

DAC0
DAC1
DAC2
DAC3

CSDACB

CSDACA

C6

0.15 uF, ceramic

C53

0.15 uF, ceramic
C8

0.15 uF, ceramicR63
10k, 1%

R15 40K

1

TP21

VREF

-15V

+15V

DD_71

RS0000421

1

TP58

-

+

2

3
1

8
4

U29A

OPA2277

-

+

6

5
7

U29B

OPA2277

SOCKET U31

SOCKET U33

2
2

4
4

6
6

8
8

1
1

3
3

5
5

7
7

J24

HEADER-IDC8

TV ARRAY

1
1

2
2

3
3

4
4

5
5

8
8

7
7

6
6

TV3 S
M
D
A
1
5
L
C
C

TV ARRAY

1
1

2
2

3
3

4
4

5
5

8
8

7
7

6
6

TV4 S
M
D
A
1
5
L
C
C

R36 0

R37 0

Install J24 for
 4-20 mA on 4th
 channel.

Install R36 &
 R37 if 4-20 mA
 on 4th channel
 not used.

RS0000510 



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

IOW

CH1

CH3
CH4

CH7
CH8
CH9

CH12
CH13
CH14

SB

MID

SA

SC

MSB

D4

D0

D3

D6

LSB

START

D7

SEL60

D5

SEL60

CH2

CH11

D4
D3

D6

D4

D1

D2

D2

D0

D3

D1

D5

D2

D1

D7

D7

D0

D5
D6

1

TP50

3

4

6

1

X2

JITO-2-DCA5AE-4.8MHZ

+
C41

10 uF, 35V, TANTALUM

1

TP52

1
2
3
4
5
6
7
8
9

10
11
12

J110
MICROFIT-12

C51

0.15 uF, ceramic

C42 0.15 uF, ceramic

R46

1.1K, 5%

C47

1.2 uF, 6.3V ceramic

1

TP48

IN 16
4

IN 15
5

IN 14
6

IN 13
7

IN 12
8

IN 11
9

IN 10
10

IN 9
11

IN 3
21

NC
3

+VSS
1

NC
2

IN 5
23

IN 4
22

IN 2
20

IN 1
19

ENB
18

A0
17

A1
16

A2
15

A3
14

VREF
13

IN 6
24

GND
12

IN 8
26

-VSS
27

OUT
28

IN 7
25

U52

AN MUX

+C50

10 uF, 35V, TANTALUM

1

TP57

1

TP51

R49

100NC
1

VIN
2

TRIM
5

VOUT
6

NR
3

NC
8

GND
4

NC
7

U56

VOLTAGE REF

C43
0.15 uF, ceramic

1

TP55

C40
0.15 uF, ceramic

C49

0.15 uF, ceramic

C54
0.15 uF, ceramic

C44

.022 uF, 50V

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OE
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U58
74HC574

C52
0.15 uF, ceramic

C48

1.0 uF, 25V

1

TP53

C
O

S
1

2

O
P

T
1

0
V

1
0

-V
S

1
1

C
L

K
1

3

FOUT
14

8
V

I
9

10VI
8

GND
15

AGND
16

COMP-
17

COMP+
18

OP OUT
4

N
C

3

+
V

S
2

OP-
5

OP+
6

R
E

F
2

0

5VI
7

N
C

1
9

N
C

1

U54

AD652KP

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OE
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U60
74HC574

1

TP54

R43

100

R47 100

1

TP49

1
2
3
4
5
6
7
8
9

10
11
12

J109
MICROFIT-12

R48 200

4

5

8

1
X1

MB100H-4.8MHZ

+
C45

10 uF, 35V, TANTALUM

R45

1M, 1%, 1206 CHIP

C46

0.15 uF, ceramic

T
IE

4
0

TIE
39

TIE
38

TIE
37

TIE
36

FREQ
35

TIE
34

TIE
12

GND
10

DB7
11

TIE
13

DB0
14

IC
L

K
4

2

TIE
33

DB3
9

RDMBYTE
8

VCCIO
32

SEL60
29

S
T

A
R

T
2

8

TDO
30

TDI
15

TMS
16

TCK
17

R
D

M
S

B
1

8

V
F

C
L

K
4

3
D

B
5

4
4

D
B

6
4

T
IE

3

T
IE

2

D
B

2
5

V
C

C
IN

T
4

1

R
D

L
S

B
6

R
E

A
D

2
7

S
C

2
6

S
B

2
5

G
N

D
2

3
IO

R
2

2
V

C
C

IN
T

2
1

D
B

1
2

0

T
IE

1

S
A

2
4

DB4
7

T
IE

1
9

GND
31

U57

Xilinx CPLD

C55
0.15 uF, ceramic

C

101
2
3
4
6
7
8
9

5

RN17
100Kx8

D1
2

S1
3

-VS
4

GND
5

S4
6

D4
7

IN4
8

IN3
9

S3
11

IN1
1

IN2
16

D2
15

S2
14

+VS
13

VCC
12

D3
10

U55
DG444DY

IOR

VFREAD

D[0..7]

VFPROG

DACMUX

CHGAIN

TEMPMUX

IOW

SHDN

VREF

TC6

TC7

TC8

+15V

VCC

+15V

VCC

-15V

VCC

-15V

+15V

-15V

VCC

+15V

VCC

VCC

+15V

VCC

-15V

ANALOG INPUTS

C

1
0

12346789

5

RN15 100Kx8

C

1
0

12346789

5

RN14 100Kx8

CH1
CH2
CH3
CH4

CH7

CH6

CH6

CH8
CH9
CH11
CH12
CH13
CH14

1

TP1
VREF

1

TP3
AGND

4

R9 100

PLACE 100
 OHM
 RESISTOR AS
 CLOSE AS
 POSSIBLE TO
 X1 AND X2

R45 induces an
 offset in analog
 signal to give a
 'live 0' for sensors
 with 0 or slightly
 negative output

R47 and R48 reduce the gain
 for analog inputs by 1%, so
 that we can read slightly
 above full scale, to prevent
 overflow of ADC reading

VCC

Schematic for E Series G5 Motherboard PCA PN 05802

05803 B

8

IC0000127
OPA2277UA

C105

0.15 uF

C104
0.15 uF

+15V

-15V

IC0000158

-

+

6

5
7U61B

LF353

-

+

2

3
1

8
4

U61A

LF353

R79

20.0K

R80

20.0K

R77
10.0K

R78
84.5K

R82
10.0K

R81
84.5K

+15V

D10
BAS70-04

-15V

DD0000085 

D11 BAS70-00

D12 BAS70-00

RS0000275

RS0000409

R76 1.0K
ADCVREF

VREFCLIP

CA_185

RS0000287

DD0000086

RS0000282

-

+

2

3
1

8
4

U53A

OPA2277

-

+

6

5
7U53B

OPA2277

1

2
3

U59A

74HC32

4

5
6

U59B

74HC32



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

5 8

05803 B

DAC2V

DAC1V

DAC0V

DAC3V

D0

D1

D2

C37 0.15 uF, ceramic

C36 0.15 uF, ceramic

1
2
3
4 5

6
7
8

RN18 1Kx4

A0
2

ENB
3

V-
4

IN 1
5

IN 2
6

IN 3
7

IN 4
8

OUT
9

IN 7
11

WR
1

A2
16

GND
15

+VSS
14

IN 5
13

IN 6
12

IN 8
10

A1
17

RS
18

U48
MAX382CWN

D1
2

S1
3

-VS
4

GND
5

S4
6

D4
7

IN4
8

IN3
9

S3
11

IN1
1

IN2
16

D2
15

S2
14

+VS
13

VCC
12

D3
10

U49

DG444DY

1
2
3
4
5
6
7
8
9
10
11
12
13
14

J27

MICROFIT-14

XT1
THERMISTER

TEMPMUX

DACMUX

TEMP

IOW

DAC1
DAC2
DAC3

D[0..7]

DAC0V

DAC0

DAC1V

DAC3V
DAC2V

SHDN

+15V-15V

+5VANA

VCC

VCC +15V

+5VANA+15V

1
2
3
4 5

6
7
8

RN21 10Kx4

R34 10K

THERMISTER1
THERMISTER2
THERMISTER3
THERMISTER4
THERMISTER5
THERMISTER6
THERMISTER7
THERMISTER8

IN
1

ON/OFF
3

OUT
5

NC
4

G
N

D
2

U23

LP2981IM5

C29
1 uF

BYPASS CAPS
 MUST BE WITHIN
 1/2" OF THE
 REGULATOR
 INPUT/OUTPUT
 PINS

+ C60
10 uF, 35V, TANTALUM

R68
10K 1%

RS0000287 R69
10K 1%

R70
10K 1%

R71
10K 1%

R72
10K 1%

R73
10K 1%

R74
10K 1%

R75
10K 1%

THERMISTER8
THERMISTER7
THERMISTER6
THERMISTER5
THERMISTER4
THERMISTER3
THERMISTER2

THERMISTER1

12

13
11U59D

74HC32

XT2

THERMISTER

Install XT1 (through hole)
 OR XT2 (SMD), 
but not both.



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

6 8

05803 B

D0
D1
D2
D3
D4
D5
D6
D7

D[0..7]

IOR

D0
D1
D2
D3
D4
D5
D6
D7

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U11

74HC541

1
2
3
4
5
6
7
8
9

10

J1004

TERMBLOCK-10

1

TP7

1
2
3
4
5
6
7
8
9

10

J1006

TERMBLOCK-10

1 2 3 4
5678

RN1

330x4

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1

U15
PS2702-4

A1
2

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

G1
1

G2
19

Y1
18

Y2
17

Y3
16

Y4
15

Y5
14

Y6
13

Y7
12

Y8
11

U14

74HC541

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1

U13
PS2702-4

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1

U12
PS2702-4

D[0..7]

DIGIO4

IOR
DIGIO0

VCC

VCC

CONTROL INPUTS

EXTERNAL

CONTROL

IN

A

EXTERNAL

CONTROL

IN

B

EXT_+5V_OUT

EXT_+5V_OUT

L19
L20

L22 FE BEAD

L21

L23

L24

L25FE BEAD

L26

L28

L29

L27

FE BEAD

L30

C
3

5

10000 pF

C
5

6

C
5

7

C
3

4

10000 pF

C
5

9

10000 pF

C
6

1

C
6

2

C
5

8

10000 pF

C
6

4

10000 pF

C
6

5

C
6

6

C
6

3

10000 pF

C

1
0

12346789

5

RN3
470x8

C

1
0

12346789

5

RN2
15Kx8

C

1
0

12346789

5

RN4
15Kx8

C
9

7

330 pF, 50V

C
9

8

C
9

9

C
9

6

330 pF, 50V

C
1

0
1

330 pF, 50V

C
1

0
2

C
1

0
3

C
1

0
0

330 pF, 50V

R26
100

R27
100

R28
100

R29
100 R30

100

R31
100

R32
100

R33
100

D
0

D
1

D
2

D
3

D
4

D
5

D
6

D
7

Place these termination resistors at the end of each data
 line.  Each data line 
should be laid out as a daisy-chain, the signal passing
 from one IC to the next.

C
2

2

C
2

3

L8

L9

C
2

5

C
2

4

L11
L10



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

7 8

05803 B

D4

D5

D6

IOW

D7

SHDN

D0

D1

D2

D3

1
TP19

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1
U25 PS2702-4

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OE
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U24
74HC574

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1
U22 PS2702-4

1
2
3
4
5
6
7
8
9
10
11
12

J1017

TERMBLOCK-12

SHDN

D[0..7]

DIGIO2

VCC

DIGITAL  OUTPUTS

A STATUS OUTPUTS

VCC

D6

DIODE, SCHOTTKY

F1

RESETTABLE FUSE, 0.3A, 60V

L48

L49

L47 FE BEAD

L50

L43

L44

L46 FE BEAD

L45

C81

10000 pF

C80

C79

C82
10000 pF

C84

10000 pF

C85

C86

C83

10000 pF

EXT_+5V_OUT

C

1
0

12346789

5

RN10
470x8

L12

FE BEAD

L13

FE BEAD

C26

C27

4

5
6U6B

74HC32



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

Orcad B

Date: 11-May-2009 Sheet    of 
File: N:\PCBMGR\05801RJ-E-series Motherboard Generation 5\Source\05801b.ddbDrawn By:

Schematic for E Series G5 Motherboard PCA PN 05802

8 8

05803 B

IOW

SHDN

D3

D7

D0

D1
D2

D1

D6

D3

D4

SHDN

D5
D4

D2

D7

D6

D0

D5

Q4

SO2222

R8

2.2K, 5%

1
4

3

2
5

K4

RELAY SPDT

R58

2.2K, 5%

1
4

3

2
5

K1 RELAY SPDT

1
2
3
4
5
6
7
8
9
10
11
12

J1009

TERMBLOCK-12

Q2

SO2222

R6

2.2K, 5%

1
4

3

2
5

K2

RELAY SPDT

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OE
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U21
74HC574

Q3

SO2222

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1
U19 PS2702-4

R7 2.2K, 5%

1
4

3

2
5

K3

RELAY SPDT

1
1

2
2

3
3

Q1

SO2222

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1
U18 PS2702-4

D1
2

D2
3

D3
4

D4
5

D5
6

D6
7

D7
8

D8
9

CLK
11

OE
1

Q1
19

Q2
18

Q3
17

Q4
16

Q5
15

Q6
14

Q7
13

Q8
12

U17
74HC574

1
2
3
4
5
6
7
8
9
10
11
12
13
14

J1008

TERMBLOCK-14

16

14

12

10

15

13

11

98

7
6

5
4

3
2

1
U16 PS2702-4

SHDN

DIGIO0

D[0..7]

IOW

DIGIO4

VCC

VCC

+12V

+12V

+12V

+12V

+12VRET

DIGITAL  OUTPUTS

CONTROL OUTPUTS

EXTERNAL CONNECTOR

SOLDER SIDE

EXTERNAL

REAR PANEL

ALARM OUTPUTS

D2

DIODE, SCHOTTKY

D3

DIODE, SCHOTTKY

D4

DIODE, SCHOTTKY
D5

DIODE, SCHOTTKY

L40
L41

L39 FE BEAD

L42

L32
L33

L31 FE BEAD

L34

L36
L37

L35 FE BEAD

L38

C
7

2

10000 pF

C
7

3

C
7

4

C
7

1

10000 pF

C
6

9

10000 pF

C
6

8

C
6

7

C
7

0

10000 pF

C
7

6

10000 pF

C
7

7

C
7

8

C
7

5

10000 pF

C

1
0

12346789

5

RN7
510x8

C

1
0

12346789

5

RN5
510x8

L59 FE BEAD

C
9

5

10000 pF

CO_EXT_RET

9

10
8U59C

74HC32

1

2
3U20A

74HC32



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A

Date: 6/28/2004 Sheet    of 
File: N:\PCBMGR\..\04468B.sch Drawn By:

1
2
3
4
5
6
7
8

JP1

Not Used
R1

22
R2

SCH, E-Series Analog Output Isolator, PCA 04467

04468 B

D-30 07272A (DCN5950)



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A

Title

Number RevisionSize

B

Date: 17-Jul-2002 Sheet    of 
File: N:\PCBMGR\RELEASED\04135dn\Source\04135.ddbDrawn By:

T1

SPW-3108

AO
1

A1
2

A2
3

SCL
14

SDA
15

INT
13

P0
4

P1
5

P2
6

P3
7

P4
9

P5
10

P6
11

P7
12

V
d

d
1

6
V

ss
8

U1
PCF8574

9 8

U2D

SN74HC04

3 4

U2B

5 6

U2C

1 2

U2A

13 12

V
C

C
1

4
G

N
D

7

U2F

OUT4
1

K
2

OUT 3
3

G
N

D
4

G
N

D
5

OUT 2
6

K
7

OUT 1
8

IN 1
9

IN 2
10

V
C

C
1

1

G
N

D
1

2
G

N
D

1
3

ENABLE
14

IN 3
15

IN 4
16

U4

UDN2540B(16)

I2C_Vcc

1
2
3
4
5

J5

CON5

VBATT
1

VOUT
2

VCC
3

GND
4

BATT_ON
5

LOW LINE'
6

OSC IN
7

OSC SEL
8

RESET
16

RESET'
15

WDO'
14

CD IN'
13

CD OUT'
12

WDI
11

PFO'
10

PFI
9

U3

MAX693
C4
0.001

+5V

R1
1M

C5
1.0

D9
RLS4148

+5V

D1
RED

21 3 4 5 6 7 8 9 1
0

RN1
330

I2C_Vcc

D2
YEL

D3
YEL

D4
YEL

D5
GRN

D6
GRN

D7
GRN

D8
GRN

1
2
3

J4

C2
1.3/250

C3
0.3/250

1
2
3
4

J6

11 10

U2E

+5V

1
2

J16

CON2
1
2
3

JP7

HEADER 3

SAMPLE
SPAN/ZERO
SHUTOFF
SPARE

SOURCE

+
C7

2200/25

+12V

1
2
3
4
5
6
7
8
9

10

J11

CON10

11
2
3
4
5
6
7
8
9
10

J12

CON10THROUGH

11
2
3
4
5
6
7
8
9
10

J13

CON10THROUGH

11
2
3
4
5
6
7
8
9
10

J14

CON10THROUGH

DGND
+5V
AGND
+15V
AGND
-15V
+12RET
+12V
EGND
CHS_GND

AC_Line

AC_Neutral

I2C_Vcc

1 2

JP5

HEADER 1X2

DC PWR IN KEYBRD MTHR BRD SYNC DEMOD SPARE

+5V

+5V

1 2

+
3

-
4

K1

SLD-RLY

1 2

+
3

-
4

K2

SLD-RLY

1 2

+
3

-
4

K3

SLD-RLY

I2C_Vcc

1
2
3

JP8

WTCDG OVR

+
C8
10/16+ C6

10/16

C1
0.1

R2
20K

BENCH HTR

SPARE

GFC MOTOR

1
2
3
4

J1

CON4
1
2
3
4
5

J3

WHEEL HTR

11
2
3
4
5
6
7
8
9
10

J15

CON10THROUGH

1

TP1
DGND

1

TP2
+5V

1

TP3
AGND

1

TP4
+15V

1

TP5
-15V

1

TP6
+12RT

1

TP7
+12V

TeTe

Schematic, PCA 04135 Revision A, M300E Relay PCA

04136 B

Q1

IRF7205

WHEEL BENCH SPARE

1 2
3 4
5 6
7 8

JP6

HEADER 4X2

R3
2.2K

R4
2.2K

+5V

R6
10K

R5
10K

R7
10K

18
29
310
411
512
613
714

JP1

MLX 7X2 HDR

E
N

B
L

1

IN
2

G
N

D
3

O
U

T
4

A
D

J
5

C
A

S
E

U5
MIC29502

R9
1.0K

R8
8.25K

+ C10
10/16

+12V

+ C9
10/16

1
5
2
6
3
7
4
8

J7

MOLEX8

F1

FUSE2

1
2
3
4

J2

1 6
2 7
3 8
4 9
5 10

JP4

MINI-FIT 10

JP4 Configuration

Standard Pumps
60 Hz: 3-8
50 Hz: 2-7, 5-10

PUMP

VALVES

World Pumps
60Hz/100-115V: 3-8, 4-9, 2-7
50Hz/100-115V: 3-8, 4-9, 2-7, 5-10
60Hz/220-240V: 3-8, 1-6
50Hz/220-240V: 3-8, 1-6, 5-10

JP1 Configurations

Spare Powered: 7-14

100V: 1-8, 5-12, 3-10, 4-11
115V: 6-13, 2-9, 3-10
230V: 6-2, 11-4

NOTE:  1. Use PWB 04134

WATCHDOG TIMER

07272A (DCN5950) D-31



1 2 3 4 5 6

A

B

C

D

654321

D

C

B

A
APPROVALS

DRAWN

CHECKED

APPROVED

DATE

SIZE DRAWING NO. REVISION

SHEET

The information herein is the
property of API and is
submitted in strictest con-

Unauthorized use by anyone
fidence for reference only.

for any other purposes is
prohibited. This document or
any information contained
in it may not be duplicated
without proper authorization.

Schematics for PWB 04087 

   A

1 12-Apr-2002
LAST MOD.

B

of

CAC 4/30/01

04089

1
2
3
4
5
6

J2

R1
357

R4

2K

R2
2K

C1
1.0uF

+5VTP1

TP2

R3
1 K

R7

151K

R8
150K

R5
150K

R6
150K

+5V

+5V

1

2
3

14
7

U1A

MC74HC132A

4

5
6

14
7

U1B

MC74HC132A

9

10
8

14
7

U1C

MC74HC132A

12

13
11

14
7

U1D

MC74HC132A

O2

OPB804

O1

OPB804

R10
200

R9
200

C2

1.0uF

C3

1.0uF

and PCA 04088
OPTO-INTERRUPTER

D-32 07272A (DCN5950)

KSaucedo
Text Box

KSaucedo
Text Box

KSaucedo
Line

KSaucedo
Line



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Title

Number RevisionSize

A

Date: 5/7/2010 Sheet    of
File: N:\PCBMGR\..\06882-P1-R0.SchDoc Drawn By:

LVDS, Transmitter Board

B

11
RT

06882

VAD6
VAD7
VAD8
VAD9
VAD10
VAD11
VBD10
VBD11
VAD0
VAD1
VAD2
VAD3
VBD2
VBD3
VBD4
VBD5
VBD6
VBD7

VBDE

Y0_N
Y0_P
Y1_N
Y1_P
Y2_N
Y2_P

CLKOUT_N
CLKOUT_P

R2

22.1

From ICOP CPU To LCD Display

D044

D145

D247

D348

D41

D53

D64

D76

D87

D99

D1010

D1112

D1213

D1315

D1416

D1518

D1619

D1720

D1822

D1923

D2025

GND5

GND11

GND17

GND24

GND46

Y2P 34Y2M 35Y1P 38Y1M 39Y0P 40Y0M 41

CLKOUTP 32CLKOUTM 33CLKIN 26

SHTDN 27

NC 14

NC 43

VCC 2

VCC 8

VCC 21

LVDSVCC 37

PLLVCC 29

VLDSGND 42

VLDSGND 36

VLDSGND 31

PLLGND 30

PLLGND 28

U1

SN75LVDS84A

CHASSIS-0 CHASSIS

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
31 32
33 34
35 36
37 38
39 40
41 42
43 44

J2 Header 22X2

MH3
MH4

2
3
4
5
6
7
8

1 MH1
MH2

9
10
11
12
13
14
15
16
17
18
19

J1

G3168-05000101-00

CHASSIS+3.3V

+3.3V

VAD0 VAD1
VAD2 VAD3

VAD6 VAD7
VAD8 VAD9
VAD10 VAD11

VBD2 VBD3
VBD4 VBD5
VBD6 VBD7

VBD10 VBD11

VBDE
VBGCLK

+3.3V

CLKIN

Y0_N

Y0_P
Y1_N

Y1_P
Y2_N

Y2_P

CLKOUT_N

CLKOUT_P

10K
R1

BACKL

BACKL

C2

0.1

C3

0.01
22uF/6.3V

C1

JMK316BJ226KL

C4

0.1

C6

0.1

C5

0.01

C7

0.01

+3.3V

C8

0.1

C9

0.01

C10

0.1

C11

0.01

1 2
3 4
5 6
7 8
9 10
11 12
13 14

J3

Header 7X2

+3.3V

Y0_P Y0_N
Y1_P Y1_N

CLKOUT_P
Y2_N

CLKOUT_N
Y2_P

MT1 MT2

PIC101

PIC102COC1

PIC201

PIC202COC2

PIC301

PIC302COC3

PIC401

PIC402COC4

PIC501

PIC502 COC5

PIC601

PIC602COC6

PIC701

PIC702 COC7

PIC801

PIC802COC8

PIC901

PIC902 COC9

PIC1001

PIC1002COC10

PIC1101

PIC1102 COC11

PIJ101

PIJ102

PIJ103

PIJ104

PIJ105

PIJ106

PIJ107

PIJ108

PIJ109

PIJ1010

PIJ1011

PIJ1012

PIJ1013

PIJ1014

PIJ1015

PIJ1016

PIJ1017

PIJ1018

PIJ1019

PIJ10MH1

PIJ10MH2

PIJ10MH3

PIJ10MH4

COJ1

PIJ201 PIJ202

PIJ203 PIJ204

PIJ205 PIJ206

PIJ207 PIJ208

PIJ209 PIJ2010

PIJ2011 PIJ2012

PIJ2013 PIJ2014

PIJ2015 PIJ2016

PIJ2017 PIJ2018

PIJ2019 PIJ2020

PIJ2021 PIJ2022

PIJ2023 PIJ2024

PIJ2025 PIJ2026

PIJ2027 PIJ2028

PIJ2029 PIJ2030

PIJ2031 PIJ2032

PIJ2033 PIJ2034

PIJ2035 PIJ2036

PIJ2037 PIJ2038

PIJ2039 PIJ2040

PIJ2041 PIJ2042

PIJ2043 PIJ2044

COJ2

PIJ301 PIJ302

PIJ303 PIJ304

PIJ305 PIJ306

PIJ307 PIJ308

PIJ309 PIJ3010

PIJ3011 PIJ3012

PIJ3013 PIJ3014

COJ3

COLG1

PIMT101

COMT1

PIMT201

COMT2

PIR101

PIR102
COR1PIR201PIR202

COR2

PIU101

PIU102

PIU103

PIU104

PIU105

PIU106

PIU107

PIU108

PIU109

PIU1010

PIU1011

PIU1012

PIU1013 PIU1014

PIU1015

PIU1016

PIU1017

PIU1018

PIU1019

PIU1020
PIU1021

PIU1022

PIU1023

PIU1024

PIU1025

PIU1026

PIU1027

PIU1028

PIU1029

PIU1030

PIU1031

PIU1032

PIU1033

PIU1034

PIU1035

PIU1036

PIU1037

PIU1038

PIU1039

PIU1040

PIU1041

PIU1042

PIU1043

PIU1044

PIU1045

PIU1046

PIU1047

PIU1048

COU1


	1. INTRODUCTION
	1.1. Features
	1.2. Using This Manual

	2. SPECIFICATIONS AND APPROVALS
	2.1. Specifications
	2.2. CE Mark Compliance

	3. GETTING STARTED
	3.1. Unpacking and Initial Set Up
	3.2. Front Panel
	3.3. Rear Panel
	3.4.  Internal Layout
	3.5. Electrical Connections
	3.5.1. Power Connection
	3.5.2. Connecting Analog Inputs (Option 64)
	3.5.3. Connecting Analog Outputs
	3.5.4. Connecting the Status Outputs
	3.5.5. Connecting the Control Inputs
	3.5.6. Connecting the Communications Interfaces

	3.6. Pneumatic Connections
	3.6.1. Basic Pneumatic Connections
	3.6.2. Connections with Internal Valve Options Installed
	3.6.3. Pneumatic Connections in Multipoint Calibration Applications
	3.6.4. Setting the Internal Purge Air Pressure

	3.7. Initial Operation
	3.7.1. Startup
	3.7.2. Warm Up
	3.7.3. Warning Messages
	3.7.4. Functional Check

	3.8. Initial Calibration Procedure
	3.8.1. Initial O2 Sensor Calibration Procedure


	4. FREQUENTLY ASKED QUESTIONS
	4.1. FAQ’s
	4.2. Glossary

	5. OPTIONAL HARDWARE AND SOFTWARE
	5.1. Rack Mount Kits (Options 20A, 20B, 21 and 23)
	5.2. Current Loop Analog Outputs (Option 41)
	5.2.1. Converting Current Loop Analog Outputs to Standard Voltage Outputs

	5.3. Expendable Kits (Options 42C, 42D and 43)
	5.4. Calibration Valves Options
	5.4.1. Ambient Zero/Pressurized Span Valve
	5.4.2. Ambient Zero/Ambient Span Valve 

	5.5. Communication Options
	5.5.1. Communications Cables
	5.5.2. RS-232 Multidrop (Option 62)

	5.6. Oxygen Sensor (OPT 65)
	5.6.1. Theory of Operation

	5.7. Special Features
	5.7.1. Dilution Ratio Option
	5.7.2. Maintenance Mode Switch
	5.7.3. Second Language Switch 


	6. OPERATING INSTRUCTIONS
	6.1. Overview of Operating modes
	6.2. Sample Mode
	6.2.1. Test Functions
	6.2.2. Warning Messages

	6.3. Calibration Mode
	6.4. SETUP MODE
	6.5. SETUP ( CFG: Viewing the Analyzer’s Configuration Information
	6.6. SETUP ( ACAL: Automatic Calibration
	6.7. SETUP ( DAS: Using the Data Acquisition System (DAS)
	6.7.1. DAS Structure
	6.7.2. Default DAS Channels
	6.7.3. Remote DAS Configuration

	6.8. SETUP ( RNGE: Analog Output Reporting Range Configuration
	6.8.1. Physical Range versus Analog Output Reporting Ranges
	6.8.2. Reporting Range Modes
	6.8.3. Single Range Mode (SNGL)
	6.8.4. Dual Range Mode (DUAL)
	6.8.5. Auto Range Mode (AUTO)
	6.8.6. Range Units
	6.8.7. Dilution Ratio

	6.9. SETUP ( PASS: Password Feature
	6.10. SETUP ( CLK: Setting the Internal Time-of-Day Clock 
	6.11. SETUP ( MORE( COMM: Using the Analyzer’s Communication Ports
	6.11.1. Analyzer ID 
	6.11.2.  COM Port Default Settings
	6.11.3. RS-485 Configuration of COM2 
	6.11.4. DTE and DCE Communication
	6.11.5.  COM Port Communication Modes
	6.11.6. Remote Access via the Ethernet
	6.11.7. Multidrop RS-232 Set Up
	6.11.8. COM Port Baud Rate
	6.11.9. COM Port Testing

	6.12. SETUP ( MORE ( VARS: Internal Variables (VARS)
	6.13. SETUP (  MORE ( DIAG: Using the Diagnostics Functions
	6.13.1. Accessing the Diagnostic Features
	6.13.2. Signal I/O
	6.13.3. Analog Output Step Test
	6.13.4. Analog I/O Configuration
	6.13.5. Electric Test
	6.13.6. Dark Calibration Test
	6.13.7. Pressure Calibration
	6.13.8. Flow Calibration
	6.13.9. Test Channel Output

	6.14. SETUP (MORE ( ALRM: Using the Gas Concentration Alarms 
	6.14.1. Setting the Concentration Alarm Limits

	6.15. Remote Operation of the Analyzer
	6.15.1. Remote Operation Using the External Digital I/O
	6.15.2. Remote Operation Using the External Serial I/O
	6.15.3. Additional Communications Documentation
	6.15.4. Using the T360 with a Hessen Protocol Network


	7. CALIBRATION PROCEDURES
	7.1. Before Calibration
	7.1.1. Zero Air and Span Gas
	7.1.2. Calibration Gas Traceability
	7.1.3. Data Recording Devices

	7.2. Manual Calibration without Zero/Span Valves
	7.3. Manual Calibration Checks
	7.4. Manual Calibration with Zero/Span Valves
	7.5. Manual Calibration Checks with Zero/Span Valves
	7.5.1. Zero/Span Calibration on Auto Range or Dual Ranges
	7.5.2. Use of Zero/Span Valves with Remote Contact Closure

	7.6. Automatic Zero/Span Cal/Check (AutoCal)
	7.6.1. AutoCal with Auto or Dual Reporting Ranges Modes Selected

	7.7. Calibration Quality

	8. MAINTENANCE SCHEDULE & PROCEDURES
	8.1. Maintenance Schedule
	8.2. Predicting Failures Using the Test Functions
	8.3. Maintenance Procedures
	8.3.1. Replacing the Sample Particulate Filter
	8.3.2. Rebuilding the Sample Pump
	8.3.3. Performing Leak Checks
	8.3.4. Performing a Sample Flow Check
	8.3.5. Cleaning the Optical Bench
	8.3.6. Cleaning Exterior Surfaces of the T360


	9. THEORY OF OPERATION
	9.1. Measurement Method
	9.1.1. Beer’s Law
	9.1.2. Measurement Fundamentals
	9.1.3. Gas Filter Correlation
	9.1.4. Interference and Signal to Noise Rejection

	9.2. Pneumatic Operation
	9.2.1. Sample Gas Flow
	9.2.2. Flow Rate Control
	9.2.3. Purge Gas Pressure Control
	9.2.4. Particulate Filter 
	9.2.5. Pneumatic Sensors

	9.3. Electronic Operation
	9.3.1. Overview
	9.3.2. CPU
	9.3.3. Optical Bench & GFC Wheel
	9.3.4. Synchronous Demodulator (Sync/Demod) Assembly
	9.3.5. Relay Board
	9.3.6. Mother Board
	9.3.7. I2C Data Bus
	9.3.8. Power Supply/ Circuit Breaker

	9.4. Front Panel Touchscreen/Display Interface
	9.4.1. LVDS Transmitter Board
	9.4.2. Front Panel Touchscreen/Display Interface PCA

	9.5. Software Operation
	9.5.1. Adaptive Filter
	9.5.2. Calibration - Slope and Offset
	9.5.3. Measurement Algorithm 
	9.5.4. Temperature and Pressure Compensation
	9.5.5. Internal Data Acquisition System (DAS)


	10. TROUBLESHOOTING & REPAIR PROCEDURES
	10.1. General Troubleshooting Hints
	10.1.1. Interpreting WARNING Messages
	10.1.2. Fault Diagnosis with TEST Functions
	10.1.3. Using the Diagnostic Signal I/O Function
	10.1.4. Internal Electronic Status LEDs

	10.2. Gas Flow Problems
	10.2.1. T360 Internal Gas Flow Diagrams
	10.2.2. Typical Sample Gas Flow Problems
	10.2.3.  Poor or Stopped Flow of Purge Gas 

	10.3. Calibration Problems
	10.3.1. Miscalibrated
	10.3.2. Non-Repeatable Zero and Span
	10.3.3. Inability to Span – Touchscreen SPAN Button Not Visible
	10.3.4. Inability to Zero – Touchscreen ZERO Button Not Visible

	10.4. Other Performance Problems
	10.4.1. Temperature Problems 
	10.4.2. Excessive Noise

	10.5. Subsystem Checkout
	10.5.1. AC Mains Configuration
	10.5.2. DC Power Supply
	10.5.3. I2C Bus
	10.5.4. Touchscreen Interface
	10.5.5. LCD Display Module 
	10.5.6. Relay Board
	10.5.7. Sensor Assembly
	10.5.8. Motherboard 
	10.5.9. CPU
	10.5.10. RS-232 Communications

	10.6. Repair Procedures
	10.6.1. Repairing Sample Flow Control Assembly
	10.6.2. Removing/Replacing the GFC Wheel 
	10.6.3. Disk-On-Module Replacement Procedure


	11. A PRIMER ON ELECTRO-STATIC DISCHARGE
	11.1. How Static Charges are Created
	11.2. How Electro-Static Charges Cause Damage
	11.3. Common Myths About ESD Damage
	11.4. Basic Principles of Static Control

	Appendix-B_assembled.pdf
	Sheet1
	360_RSSL.pdf
	Sheet1

	360_RSSL.pdf
	Sheet1

	360_RSSL.pdf
	Sheet1


	T360_AppxD_cvr-thru-Interconnect-List.pdf
	Sheet1
	APPXD__T360_assembled.pdf
	APPXD_06731A_Schem_Auxiliary_IO.pdf
	Schematic Prints("All Documents",Logical)
	06731-1_ETHERNET.SchDoc
	Components
	C17
	C17-1
	C17-2

	C28
	C28-1
	C28-2

	DS3
	DS3-1
	DS3-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8

	L1
	L1-1
	L1-2

	LG1
	P2
	P2-1
	P2-2
	P2-3
	P2-4
	P2-5
	P2-6
	P2-7
	P2-8

	P3
	P3-1
	P3-2
	P3-3
	P3-4
	P3-5
	P3-6
	P3-7
	P3-8

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R10
	R10-1
	R10-2

	R16
	R16-1
	R16-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5

	U8
	U8-1
	U8-4
	U8-5
	U8-7
	U8-11
	U8-12
	U8-13
	U8-14


	Ports
	SCL
	SDA


	06731-2_USB.SchDoc
	Components
	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	DS4
	DS4-1
	DS4-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6

	MT1
	MT1-1

	MT2
	MT2-1

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11
	U9-12
	U9-13
	U9-14
	U9-15
	U9-16
	U9-17
	U9-18
	U9-19
	U9-20
	U9-21
	U9-22
	U9-23
	U9-24
	U9-25
	U9-26
	U9-27
	U9-28

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21
	U10-22
	U10-23
	U10-24
	U10-25
	U10-26
	U10-27
	U10-28

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6



	06731-3_ADC.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C27
	C27-1
	C27-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5
	P1-6
	P1-7
	P1-8
	P1-9

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R9
	R9-1
	R9-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6

	U4A
	U4-1
	U4-2
	U4-5
	U4-6

	U4B
	U4-3
	U4-4

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16


	Ports
	SCL
	SDA




	APPXD_06698D_Schem_LCD-Tchscrn-Interface.pdf
	Schematic Prints("All Documents",Logical)
	06696.P1.R3.schdoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	FB1
	FB1-1
	FB1-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	FB4
	FB4-1
	FB4-2

	FB16
	FB16-1
	FB16-2

	FB17
	FB17-1
	FB17-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44
	J2-45
	J2-46
	J2-47
	J2-48
	J2-49
	J2-50
	J2-51
	J2-52

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14
	J3-15
	J3-16
	J3-17
	J3-18
	J3-19
	J3-20
	J3-21
	J3-22
	J3-23
	J3-24
	J3-25
	J3-26
	J3-27
	J3-28
	J3-29
	J3-30
	J3-31
	J3-32
	J3-33
	J3-34
	J3-35
	J3-36
	J3-37
	J3-38
	J3-39
	J3-40
	J3-41
	J3-42

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5
	J7-6
	J7-7
	J7-8
	J7-9
	J7-10
	J7-11
	J7-12
	J7-13
	J7-14
	J7-15
	J7-16
	J7-17
	J7-18
	J7-19
	J7-20
	J7-21
	J7-22
	J7-23
	J7-24
	J7-25
	J7-26
	J7-27
	J7-28
	J7-29
	J7-30

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30

	J14
	J14-1
	J14-2
	J14-3
	J14-4
	J14-5
	J14-6
	J14-7
	J14-8
	J14-9
	J14-10

	JP2
	JP2-1
	JP2-2
	JP2-3
	JP2-4
	JP2-5
	JP2-6
	JP2-7
	JP2-8
	JP2-9
	JP2-10
	JP2-11
	JP2-12
	JP2-13
	JP2-14
	JP2-15
	JP2-16
	JP2-17
	JP2-18

	JP3
	JP3-1
	JP3-2
	JP3-3
	JP3-4
	JP3-5
	JP3-6
	JP3-7
	JP3-8
	JP3-9
	JP3-10
	JP3-11
	JP3-12

	LG
	MT1
	MT1-1

	MT2
	MT2-1

	MT3
	MT3-1

	MT4
	MT4-1

	MT5
	MT5-1

	MT6
	MT6-1

	MT7
	MT7-1

	MT8
	MT8-1

	MT9
	MT9-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R21
	R21-1
	R21-2
	R21-3

	R28
	R28-1
	R28-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7
	SCL
	SCL
	SDA
	SDA


	06696.P2.R3.schdoc
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C35
	C35-1
	C35-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2
	D3-3

	D4
	D4-1
	D4-2
	D4-3

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2
	R27-3

	R31
	R31-1
	R31-2
	R31-3

	S1
	S1-1
	S1-2
	S1-3

	S2
	S2-1
	S2-2
	S2-3

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16


	Ports
	SCL
	SDA


	06696.P3.R3.schdoc
	Components
	A1
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8
	A1-9
	A1-10
	A1-A
	A1-B

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	F1
	F1-1
	F1-2

	F2
	F2-1
	F2-2

	F3
	F3-1
	F3-2

	FB5
	FB5-1
	FB5-2

	FB7
	FB7-1
	FB7-2

	FB8
	FB8-1
	FB8-2

	FB9
	FB9-1
	FB9-2

	FB10
	FB10-1
	FB10-2

	FB11
	FB11-1
	FB11-2

	FB12
	FB12-1
	FB12-2

	FB13
	FB13-1
	FB13-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6

	J10
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5

	J12
	J12-1
	J12-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-1
	JP5-2

	R20
	R20-1
	R20-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R32
	R32-1
	R32-2
	R32-3

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R45
	R45-1
	R45-2
	R45-3

	U4
	U4-1
	U4-2
	U4-4
	U4-6
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16
	U8-17
	U8-18
	U8-19
	U8-20
	U8-21
	U8-22
	U8-23
	U8-24
	U8-25
	U8-26
	U8-27
	U8-28
	U8-29
	U8-30
	U8-31
	U8-32
	U8-33
	U8-34
	U8-35
	U8-36
	U8-37

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8



	06696.P4.R3.schdoc
	Components
	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	FB6
	FB6-1
	FB6-2

	FB14
	FB14-1
	FB14-2

	FB15
	FB15-1
	FB15-2

	FB18
	FB18-1
	FB18-2

	J13
	J13-1
	J13-2
	J13-3
	J13-4
	J13-5
	J13-6
	J13-7
	J13-8
	J13-9
	J13-10
	J13-11
	J13-12
	J13-13
	J13-14

	J15
	J15-1
	J15-2
	J15-3
	J15-4
	J15-5
	J15-6
	J15-7
	J15-8
	J15-9
	J15-10
	J15-11
	J15-12
	J15-13
	J15-14
	J15-15
	J15-16
	J15-17
	J15-18
	J15-19
	J15-MH1
	J15-MH2
	J15-MH3
	J15-MH4

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9
	U6-10
	U6-11
	U6-12
	U6-13
	U6-14
	U6-15
	U6-16
	U6-17
	U6-18
	U6-19
	U6-20
	U6-21
	U6-22
	U6-23
	U6-24
	U6-25
	U6-26
	U6-27
	U6-28
	U6-29
	U6-30
	U6-31
	U6-32
	U6-33
	U6-34
	U6-35
	U6-36
	U6-37
	U6-38
	U6-39
	U6-40
	U6-41
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-48


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7




	APPXD_06882B_Schem_LVDS-transmitter.pdf
	Schematic Prints of 06882-P1-R0.SchDoc("Selected Document")
	06882-P1-R0.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16
	J1-17
	J1-18
	J1-19
	J1-MH1
	J1-MH2
	J1-MH3
	J1-MH4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14

	LG1
	MT1
	MT1-1

	MT2
	MT2-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41
	U1-42
	U1-43
	U1-44
	U1-45
	U1-46
	U1-47
	U1-48







	APPXD__T360_assembled_cvr-to-schems.pdf
	Sheet1
	APPXD__T360_assembled.pdf
	APPXD_06731A_Schem_Auxiliary_IO.pdf
	Schematic Prints("All Documents",Logical)
	06731-1_ETHERNET.SchDoc
	Components
	C17
	C17-1
	C17-2

	C28
	C28-1
	C28-2

	DS3
	DS3-1
	DS3-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8

	L1
	L1-1
	L1-2

	LG1
	P2
	P2-1
	P2-2
	P2-3
	P2-4
	P2-5
	P2-6
	P2-7
	P2-8

	P3
	P3-1
	P3-2
	P3-3
	P3-4
	P3-5
	P3-6
	P3-7
	P3-8

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R10
	R10-1
	R10-2

	R16
	R16-1
	R16-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5

	U8
	U8-1
	U8-4
	U8-5
	U8-7
	U8-11
	U8-12
	U8-13
	U8-14


	Ports
	SCL
	SDA


	06731-2_USB.SchDoc
	Components
	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	DS4
	DS4-1
	DS4-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6

	MT1
	MT1-1

	MT2
	MT2-1

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11
	U9-12
	U9-13
	U9-14
	U9-15
	U9-16
	U9-17
	U9-18
	U9-19
	U9-20
	U9-21
	U9-22
	U9-23
	U9-24
	U9-25
	U9-26
	U9-27
	U9-28

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21
	U10-22
	U10-23
	U10-24
	U10-25
	U10-26
	U10-27
	U10-28

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6



	06731-3_ADC.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C27
	C27-1
	C27-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5
	P1-6
	P1-7
	P1-8
	P1-9

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R9
	R9-1
	R9-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6

	U4A
	U4-1
	U4-2
	U4-5
	U4-6

	U4B
	U4-3
	U4-4

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16


	Ports
	SCL
	SDA




	APPXD_06698D_Schem_LCD-Tchscrn-Interface.pdf
	Schematic Prints("All Documents",Logical)
	06696.P1.R3.schdoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	FB1
	FB1-1
	FB1-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	FB4
	FB4-1
	FB4-2

	FB16
	FB16-1
	FB16-2

	FB17
	FB17-1
	FB17-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44
	J2-45
	J2-46
	J2-47
	J2-48
	J2-49
	J2-50
	J2-51
	J2-52

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14
	J3-15
	J3-16
	J3-17
	J3-18
	J3-19
	J3-20
	J3-21
	J3-22
	J3-23
	J3-24
	J3-25
	J3-26
	J3-27
	J3-28
	J3-29
	J3-30
	J3-31
	J3-32
	J3-33
	J3-34
	J3-35
	J3-36
	J3-37
	J3-38
	J3-39
	J3-40
	J3-41
	J3-42

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5
	J7-6
	J7-7
	J7-8
	J7-9
	J7-10
	J7-11
	J7-12
	J7-13
	J7-14
	J7-15
	J7-16
	J7-17
	J7-18
	J7-19
	J7-20
	J7-21
	J7-22
	J7-23
	J7-24
	J7-25
	J7-26
	J7-27
	J7-28
	J7-29
	J7-30

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30

	J14
	J14-1
	J14-2
	J14-3
	J14-4
	J14-5
	J14-6
	J14-7
	J14-8
	J14-9
	J14-10

	JP2
	JP2-1
	JP2-2
	JP2-3
	JP2-4
	JP2-5
	JP2-6
	JP2-7
	JP2-8
	JP2-9
	JP2-10
	JP2-11
	JP2-12
	JP2-13
	JP2-14
	JP2-15
	JP2-16
	JP2-17
	JP2-18

	JP3
	JP3-1
	JP3-2
	JP3-3
	JP3-4
	JP3-5
	JP3-6
	JP3-7
	JP3-8
	JP3-9
	JP3-10
	JP3-11
	JP3-12

	LG
	MT1
	MT1-1

	MT2
	MT2-1

	MT3
	MT3-1

	MT4
	MT4-1

	MT5
	MT5-1

	MT6
	MT6-1

	MT7
	MT7-1

	MT8
	MT8-1

	MT9
	MT9-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R21
	R21-1
	R21-2
	R21-3

	R28
	R28-1
	R28-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7
	SCL
	SCL
	SDA
	SDA


	06696.P2.R3.schdoc
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C35
	C35-1
	C35-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2
	D3-3

	D4
	D4-1
	D4-2
	D4-3

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2
	R27-3

	R31
	R31-1
	R31-2
	R31-3

	S1
	S1-1
	S1-2
	S1-3

	S2
	S2-1
	S2-2
	S2-3

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16


	Ports
	SCL
	SDA


	06696.P3.R3.schdoc
	Components
	A1
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8
	A1-9
	A1-10
	A1-A
	A1-B

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	F1
	F1-1
	F1-2

	F2
	F2-1
	F2-2

	F3
	F3-1
	F3-2

	FB5
	FB5-1
	FB5-2

	FB7
	FB7-1
	FB7-2

	FB8
	FB8-1
	FB8-2

	FB9
	FB9-1
	FB9-2

	FB10
	FB10-1
	FB10-2

	FB11
	FB11-1
	FB11-2

	FB12
	FB12-1
	FB12-2

	FB13
	FB13-1
	FB13-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6

	J10
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5

	J12
	J12-1
	J12-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-1
	JP5-2

	R20
	R20-1
	R20-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R32
	R32-1
	R32-2
	R32-3

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R45
	R45-1
	R45-2
	R45-3

	U4
	U4-1
	U4-2
	U4-4
	U4-6
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16
	U8-17
	U8-18
	U8-19
	U8-20
	U8-21
	U8-22
	U8-23
	U8-24
	U8-25
	U8-26
	U8-27
	U8-28
	U8-29
	U8-30
	U8-31
	U8-32
	U8-33
	U8-34
	U8-35
	U8-36
	U8-37

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8



	06696.P4.R3.schdoc
	Components
	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	FB6
	FB6-1
	FB6-2

	FB14
	FB14-1
	FB14-2

	FB15
	FB15-1
	FB15-2

	FB18
	FB18-1
	FB18-2

	J13
	J13-1
	J13-2
	J13-3
	J13-4
	J13-5
	J13-6
	J13-7
	J13-8
	J13-9
	J13-10
	J13-11
	J13-12
	J13-13
	J13-14

	J15
	J15-1
	J15-2
	J15-3
	J15-4
	J15-5
	J15-6
	J15-7
	J15-8
	J15-9
	J15-10
	J15-11
	J15-12
	J15-13
	J15-14
	J15-15
	J15-16
	J15-17
	J15-18
	J15-19
	J15-MH1
	J15-MH2
	J15-MH3
	J15-MH4

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9
	U6-10
	U6-11
	U6-12
	U6-13
	U6-14
	U6-15
	U6-16
	U6-17
	U6-18
	U6-19
	U6-20
	U6-21
	U6-22
	U6-23
	U6-24
	U6-25
	U6-26
	U6-27
	U6-28
	U6-29
	U6-30
	U6-31
	U6-32
	U6-33
	U6-34
	U6-35
	U6-36
	U6-37
	U6-38
	U6-39
	U6-40
	U6-41
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-48


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7




	APPXD_06882B_Schem_LVDS-transmitter.pdf
	Schematic Prints of 06882-P1-R0.SchDoc("Selected Document")
	06882-P1-R0.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16
	J1-17
	J1-18
	J1-19
	J1-MH1
	J1-MH2
	J1-MH3
	J1-MH4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14

	LG1
	MT1
	MT1-1

	MT2
	MT2-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41
	U1-42
	U1-43
	U1-44
	U1-45
	U1-46
	U1-47
	U1-48







	07272A_T360_Manual_main-content.pdf
	1.1. Features
	1.2. Using This Manual
	2.1. Specifications
	2.2. CE Mark Compliance
	3.1. Unpacking and Initial Set Up
	3.2. Front Panel
	3.3. Rear Panel
	3.4.  Internal Layout
	3.5. Electrical Connections
	3.5.1. Power Connection
	3.5.2. Connecting Analog Inputs (Option 64)
	3.5.3. Connecting Analog Outputs
	3.5.4. Connecting the Status Outputs
	3.5.5. Connecting the Control Inputs
	3.5.6. Connecting the Communications Interfaces

	3.6. Pneumatic Connections
	3.6.1. Basic Pneumatic Connections
	3.6.2. Connections with Internal Valve Options Installed
	3.6.3. Pneumatic Connections in Multipoint Calibration Applications
	3.6.4. Setting the Internal Purge Air Pressure

	3.7. Initial Operation
	3.7.1. Startup
	3.7.2. Warm Up
	3.7.3. Warning Messages
	3.7.4. Functional Check

	3.8. Initial Calibration Procedure
	3.8.1. Initial O2 Sensor Calibration Procedure

	4.1. FAQ’s
	4.2. Glossary
	5.1. Rack Mount Kits (Options 20A, 20B, 21 and 23)
	5.2. Current Loop Analog Outputs (Option 41)
	5.2.1. Converting Current Loop Analog Outputs to Standard Voltage Outputs

	5.3. Expendable Kits (Options 42C, 42D and 43)
	5.4. Calibration Valves Options
	5.4.1. Ambient Zero/Pressurized Span Valve
	5.4.2. Ambient Zero/Ambient Span Valve 

	5.5. Communication Options
	5.5.1. Communications Cables
	5.5.2. RS-232 Multidrop (Option 62)

	5.6. Oxygen Sensor (OPT 65)
	5.6.1. Theory of Operation

	5.7. Special Features
	5.7.1. Dilution Ratio Option
	5.7.2. Maintenance Mode Switch
	5.7.3. Second Language Switch 

	6.1. Overview of Operating modes
	6.2. Sample Mode
	6.2.1. Test Functions
	6.2.2. Warning Messages

	6.3. Calibration Mode
	6.4. SETUP MODE
	6.5. SETUP ( CFG: Viewing the Analyzer’s Configuration Information
	6.6. SETUP ( ACAL: Automatic Calibration
	6.7. SETUP ( DAS: Using the Data Acquisition System (DAS)
	6.7.1. DAS Structure
	6.7.2. Default DAS Channels
	6.7.3. Remote DAS Configuration

	6.8. SETUP ( RNGE: Analog Output Reporting Range Configuration
	6.8.1. Physical Range versus Analog Output Reporting Ranges
	6.8.2. Reporting Range Modes
	6.8.3. Single Range Mode (SNGL)
	6.8.4. Dual Range Mode (DUAL)
	6.8.5. Auto Range Mode (AUTO)
	6.8.6. Range Units
	6.8.7. Dilution Ratio

	6.9. SETUP ( PASS: Password Feature
	6.10. SETUP ( CLK: Setting the Internal Time-of-Day Clock 
	6.11. SETUP ( MORE( COMM: Using the Analyzer’s Communication Ports
	6.11.1. Analyzer ID 
	6.11.2.  COM Port Default Settings
	6.11.3. RS-485 Configuration of COM2 
	6.11.4. DTE and DCE Communication
	6.11.5.  COM Port Communication Modes
	6.11.6. Remote Access via the Ethernet
	6.11.7. Multidrop RS-232 Set Up
	6.11.8. COM Port Baud Rate
	6.11.9. COM Port Testing

	6.12. SETUP ( MORE ( VARS: Internal Variables (VARS)
	6.13. SETUP (  MORE ( DIAG: Using the Diagnostics Functions
	6.13.1. Accessing the Diagnostic Features
	6.13.2. Signal I/O
	6.13.3. Analog Output Step Test
	6.13.4. Analog I/O Configuration
	6.13.5. Electric Test
	6.13.6. Dark Calibration Test
	6.13.7. Pressure Calibration
	6.13.8. Flow Calibration
	6.13.9. Test Channel Output

	6.14. SETUP (MORE ( ALRM: Using the Gas Concentration Alarms 
	6.14.1. Setting the Concentration Alarm Limits

	6.15. Remote Operation of the Analyzer
	6.15.1. Remote Operation Using the External Digital I/O
	6.15.2. Remote Operation Using the External Serial I/O
	6.15.3. Additional Communications Documentation
	6.15.4. Using the T360 with a Hessen Protocol Network

	7.1. Before Calibration
	7.1.1. Zero Air and Span Gas
	7.1.2. Calibration Gas Traceability
	7.1.3. Data Recording Devices

	7.2. Manual Calibration without Zero/Span Valves
	7.3. Manual Calibration Checks
	7.4. Manual Calibration with Zero/Span Valves
	7.5. Manual Calibration Checks with Zero/Span Valves
	7.5.1. Zero/Span Calibration on Auto Range or Dual Ranges
	7.5.2. Use of Zero/Span Valves with Remote Contact Closure

	7.6. Automatic Zero/Span Cal/Check (AutoCal)
	7.6.1. AutoCal with Auto or Dual Reporting Ranges Modes Selected

	7.7. Calibration Quality
	8.1. Maintenance Schedule
	8.2. Predicting Failures Using the Test Functions
	8.3. Maintenance Procedures
	8.3.1. Replacing the Sample Particulate Filter
	8.3.2. Rebuilding the Sample Pump
	8.3.3. Performing Leak Checks
	8.3.4. Performing a Sample Flow Check
	8.3.5. Cleaning the Optical Bench
	8.3.6. Cleaning Exterior Surfaces of the T360

	9.1. Measurement Method
	9.1.1. Beer’s Law
	9.1.2. Measurement Fundamentals
	9.1.3. Gas Filter Correlation
	9.1.4. Interference and Signal to Noise Rejection

	9.2. Pneumatic Operation
	9.2.1. Sample Gas Flow
	9.2.2. Flow Rate Control
	9.2.3. Purge Gas Pressure Control
	9.2.4. Particulate Filter 
	9.2.5. Pneumatic Sensors

	9.3. Electronic Operation
	9.3.1. Overview
	9.3.2. CPU
	9.3.3. Optical Bench & GFC Wheel
	9.3.4. Synchronous Demodulator (Sync/Demod) Assembly
	9.3.5. Relay Board
	9.3.6. Mother Board
	9.3.7. I2C Data Bus
	9.3.8. Power Supply/ Circuit Breaker

	9.4. Front Panel Touchscreen/Display Interface
	9.4.1. LVDS Transmitter Board
	9.4.2. Front Panel Touchscreen/Display Interface PCA

	9.5. Software Operation
	9.5.1. Adaptive Filter
	9.5.2. Calibration - Slope and Offset
	9.5.3. Measurement Algorithm 
	9.5.4. Temperature and Pressure Compensation
	9.5.5. Internal Data Acquisition System (DAS)

	10.1. General Troubleshooting Hints
	10.1.1. Interpreting WARNING Messages
	10.1.2. Fault Diagnosis with TEST Functions
	10.1.3. Using the Diagnostic Signal I/O Function
	10.1.4. Internal Electronic Status LEDs

	10.2. Gas Flow Problems
	10.2.1. T360 Internal Gas Flow Diagrams
	10.2.2. Typical Sample Gas Flow Problems
	10.2.3.  Poor or Stopped Flow of Purge Gas 

	10.3. Calibration Problems
	10.3.1. Miscalibrated
	10.3.2. Non-Repeatable Zero and Span
	10.3.3. Inability to Span – Touchscreen SPAN Button Not Visible
	10.3.4. Inability to Zero – Touchscreen ZERO Button Not Visible

	10.4. Other Performance Problems
	10.4.1. Temperature Problems 
	10.4.2. Excessive Noise

	10.5. Subsystem Checkout
	10.5.1. AC Mains Configuration
	10.5.2. DC Power Supply
	10.5.3. I2C Bus
	10.5.4. Touchscreen Interface
	10.5.5. LCD Display Module 
	10.5.6. Relay Board
	10.5.7. Sensor Assembly
	10.5.8. Motherboard 
	10.5.9. CPU
	10.5.10. RS-232 Communications

	10.6. Repair Procedures
	10.6.1. Repairing Sample Flow Control Assembly
	10.6.2. Removing/Replacing the GFC Wheel 
	10.6.3. Disk-On-Module Replacement Procedure

	11.1. How Static Charges are Created
	11.2. How Electro-Static Charges Cause Damage
	11.3. Common Myths About ESD Damage
	11.4. Basic Principles of Static Control

	APPXD__T360_assembled_cvr-to-schems.pdf
	Sheet1
	APPXD__T360_assembled.pdf
	APPXD_06731A_Schem_Auxiliary_IO.pdf
	Schematic Prints("All Documents",Logical)
	06731-1_ETHERNET.SchDoc
	Components
	C17
	C17-1
	C17-2

	C28
	C28-1
	C28-2

	DS3
	DS3-1
	DS3-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8

	L1
	L1-1
	L1-2

	LG1
	P2
	P2-1
	P2-2
	P2-3
	P2-4
	P2-5
	P2-6
	P2-7
	P2-8

	P3
	P3-1
	P3-2
	P3-3
	P3-4
	P3-5
	P3-6
	P3-7
	P3-8

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R10
	R10-1
	R10-2

	R16
	R16-1
	R16-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5

	U8
	U8-1
	U8-4
	U8-5
	U8-7
	U8-11
	U8-12
	U8-13
	U8-14


	Ports
	SCL
	SDA


	06731-2_USB.SchDoc
	Components
	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	DS4
	DS4-1
	DS4-2

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6

	MT1
	MT1-1

	MT2
	MT2-1

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11
	U9-12
	U9-13
	U9-14
	U9-15
	U9-16
	U9-17
	U9-18
	U9-19
	U9-20
	U9-21
	U9-22
	U9-23
	U9-24
	U9-25
	U9-26
	U9-27
	U9-28

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21
	U10-22
	U10-23
	U10-24
	U10-25
	U10-26
	U10-27
	U10-28

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6



	06731-3_ADC.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C27
	C27-1
	C27-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5
	P1-6
	P1-7
	P1-8
	P1-9

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R9
	R9-1
	R9-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6

	U4A
	U4-1
	U4-2
	U4-5
	U4-6

	U4B
	U4-3
	U4-4

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16


	Ports
	SCL
	SDA




	APPXD_06698D_Schem_LCD-Tchscrn-Interface.pdf
	Schematic Prints("All Documents",Logical)
	06696.P1.R3.schdoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	FB1
	FB1-1
	FB1-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	FB4
	FB4-1
	FB4-2

	FB16
	FB16-1
	FB16-2

	FB17
	FB17-1
	FB17-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44
	J2-45
	J2-46
	J2-47
	J2-48
	J2-49
	J2-50
	J2-51
	J2-52

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14
	J3-15
	J3-16
	J3-17
	J3-18
	J3-19
	J3-20
	J3-21
	J3-22
	J3-23
	J3-24
	J3-25
	J3-26
	J3-27
	J3-28
	J3-29
	J3-30
	J3-31
	J3-32
	J3-33
	J3-34
	J3-35
	J3-36
	J3-37
	J3-38
	J3-39
	J3-40
	J3-41
	J3-42

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5
	J7-6
	J7-7
	J7-8
	J7-9
	J7-10
	J7-11
	J7-12
	J7-13
	J7-14
	J7-15
	J7-16
	J7-17
	J7-18
	J7-19
	J7-20
	J7-21
	J7-22
	J7-23
	J7-24
	J7-25
	J7-26
	J7-27
	J7-28
	J7-29
	J7-30

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30

	J14
	J14-1
	J14-2
	J14-3
	J14-4
	J14-5
	J14-6
	J14-7
	J14-8
	J14-9
	J14-10

	JP2
	JP2-1
	JP2-2
	JP2-3
	JP2-4
	JP2-5
	JP2-6
	JP2-7
	JP2-8
	JP2-9
	JP2-10
	JP2-11
	JP2-12
	JP2-13
	JP2-14
	JP2-15
	JP2-16
	JP2-17
	JP2-18

	JP3
	JP3-1
	JP3-2
	JP3-3
	JP3-4
	JP3-5
	JP3-6
	JP3-7
	JP3-8
	JP3-9
	JP3-10
	JP3-11
	JP3-12

	LG
	MT1
	MT1-1

	MT2
	MT2-1

	MT3
	MT3-1

	MT4
	MT4-1

	MT5
	MT5-1

	MT6
	MT6-1

	MT7
	MT7-1

	MT8
	MT8-1

	MT9
	MT9-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R21
	R21-1
	R21-2
	R21-3

	R28
	R28-1
	R28-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7
	SCL
	SCL
	SDA
	SDA


	06696.P2.R3.schdoc
	Components
	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C35
	C35-1
	C35-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2
	D3-3

	D4
	D4-1
	D4-2
	D4-3

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2
	R27-3

	R31
	R31-1
	R31-2
	R31-3

	S1
	S1-1
	S1-2
	S1-3

	S2
	S2-1
	S2-2
	S2-3

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16


	Ports
	SCL
	SDA


	06696.P3.R3.schdoc
	Components
	A1
	A1-1
	A1-2
	A1-3
	A1-4
	A1-5
	A1-6
	A1-7
	A1-8
	A1-9
	A1-10
	A1-A
	A1-B

	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	F1
	F1-1
	F1-2

	F2
	F2-1
	F2-2

	F3
	F3-1
	F3-2

	FB5
	FB5-1
	FB5-2

	FB7
	FB7-1
	FB7-2

	FB8
	FB8-1
	FB8-2

	FB9
	FB9-1
	FB9-2

	FB10
	FB10-1
	FB10-2

	FB11
	FB11-1
	FB11-2

	FB12
	FB12-1
	FB12-2

	FB13
	FB13-1
	FB13-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6

	J10
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5

	J12
	J12-1
	J12-2

	JP4
	JP4-1
	JP4-2

	JP5
	JP5-1
	JP5-2

	R20
	R20-1
	R20-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R32
	R32-1
	R32-2
	R32-3

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R45
	R45-1
	R45-2
	R45-3

	U4
	U4-1
	U4-2
	U4-4
	U4-6
	U4-8

	U5
	U5-1
	U5-2
	U5-3
	U5-4

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16
	U8-17
	U8-18
	U8-19
	U8-20
	U8-21
	U8-22
	U8-23
	U8-24
	U8-25
	U8-26
	U8-27
	U8-28
	U8-29
	U8-30
	U8-31
	U8-32
	U8-33
	U8-34
	U8-35
	U8-36
	U8-37

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8



	06696.P4.R3.schdoc
	Components
	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	FB6
	FB6-1
	FB6-2

	FB14
	FB14-1
	FB14-2

	FB15
	FB15-1
	FB15-2

	FB18
	FB18-1
	FB18-2

	J13
	J13-1
	J13-2
	J13-3
	J13-4
	J13-5
	J13-6
	J13-7
	J13-8
	J13-9
	J13-10
	J13-11
	J13-12
	J13-13
	J13-14

	J15
	J15-1
	J15-2
	J15-3
	J15-4
	J15-5
	J15-6
	J15-7
	J15-8
	J15-9
	J15-10
	J15-11
	J15-12
	J15-13
	J15-14
	J15-15
	J15-16
	J15-17
	J15-18
	J15-19
	J15-MH1
	J15-MH2
	J15-MH3
	J15-MH4

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9
	U6-10
	U6-11
	U6-12
	U6-13
	U6-14
	U6-15
	U6-16
	U6-17
	U6-18
	U6-19
	U6-20
	U6-21
	U6-22
	U6-23
	U6-24
	U6-25
	U6-26
	U6-27
	U6-28
	U6-29
	U6-30
	U6-31
	U6-32
	U6-33
	U6-34
	U6-35
	U6-36
	U6-37
	U6-38
	U6-39
	U6-40
	U6-41
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-48


	Ports
	AB2
	AB3
	AB4
	AB5
	AB6
	AB7
	ADATA ENABLE
	AG2
	AG3
	AG4
	AG5
	AG6
	AG7
	AR2
	AR3
	AR4
	AR5
	AR6
	AR7




	APPXD_06882B_Schem_LVDS-transmitter.pdf
	Schematic Prints of 06882-P1-R0.SchDoc("Selected Document")
	06882-P1-R0.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16
	J1-17
	J1-18
	J1-19
	J1-MH1
	J1-MH2
	J1-MH3
	J1-MH4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-11
	J2-12
	J2-13
	J2-14
	J2-15
	J2-16
	J2-17
	J2-18
	J2-19
	J2-20
	J2-21
	J2-22
	J2-23
	J2-24
	J2-25
	J2-26
	J2-27
	J2-28
	J2-29
	J2-30
	J2-31
	J2-32
	J2-33
	J2-34
	J2-35
	J2-36
	J2-37
	J2-38
	J2-39
	J2-40
	J2-41
	J2-42
	J2-43
	J2-44

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6
	J3-7
	J3-8
	J3-9
	J3-10
	J3-11
	J3-12
	J3-13
	J3-14

	LG1
	MT1
	MT1-1

	MT2
	MT2-1

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41
	U1-42
	U1-43
	U1-44
	U1-45
	U1-46
	U1-47
	U1-48







	07272A_T360_Manual_main-content.pdf
	1. INTRODUCTION
	1.1. Features
	1.2. Using This Manual

	2. SPECIFICATIONS AND APPROVALS
	2.1. Specifications
	2.2. CE Mark Compliance

	3. GETTING STARTED
	3.1. Unpacking and Initial Set Up
	3.2. Front Panel
	3.3. Rear Panel
	3.4.  Internal Layout
	3.5. Electrical Connections
	3.5.1. Power Connection
	3.5.2. Connecting Analog Inputs (Option 64)
	3.5.3. Connecting Analog Outputs
	3.5.4. Connecting the Status Outputs
	3.5.5. Connecting the Control Inputs
	3.5.6. Connecting the Communications Interfaces

	3.6. Pneumatic Connections
	3.6.1. Basic Pneumatic Connections
	3.6.2. Connections with Internal Valve Options Installed
	3.6.3. Pneumatic Connections in Multipoint Calibration Applications
	3.6.4. Setting the Internal Purge Air Pressure

	3.7. Initial Operation
	3.7.1. Startup
	3.7.2. Warm Up
	3.7.3. Warning Messages
	3.7.4. Functional Check

	3.8. Initial Calibration Procedure
	3.8.1. Initial O2 Sensor Calibration Procedure


	4. FREQUENTLY ASKED QUESTIONS
	4.1. FAQ’s
	4.2. Glossary

	5. OPTIONAL HARDWARE AND SOFTWARE
	5.1. Rack Mount Kits (Options 20A, 20B, 21 and 23)
	5.2. Current Loop Analog Outputs (Option 41)
	5.2.1. Converting Current Loop Analog Outputs to Standard Voltage Outputs

	5.3. Expendable Kits (Options 42C, 42D and 43)
	5.4. Calibration Valves Options
	5.4.1. Ambient Zero/Pressurized Span Valve
	5.4.2. Ambient Zero/Ambient Span Valve 

	5.5. Communication Options
	5.5.1. Communications Cables
	5.5.2. RS-232 Multidrop (Option 62)

	5.6. Oxygen Sensor (OPT 65)
	5.6.1. Theory of Operation

	5.7. Special Features
	5.7.1. Dilution Ratio Option
	5.7.2. Maintenance Mode Switch
	5.7.3. Second Language Switch 


	6. OPERATING INSTRUCTIONS
	6.1. Overview of Operating modes
	6.2. Sample Mode
	6.2.1. Test Functions
	6.2.2. Warning Messages

	6.3. Calibration Mode
	6.4. SETUP MODE
	6.5. SETUP ( CFG: Viewing the Analyzer’s Configuration Information
	6.6. SETUP ( ACAL: Automatic Calibration
	6.7. SETUP ( DAS: Using the Data Acquisition System (DAS)
	6.7.1. DAS Structure
	6.7.2. Default DAS Channels
	6.7.3. Remote DAS Configuration

	6.8. SETUP ( RNGE: Analog Output Reporting Range Configuration
	6.8.1. Physical Range versus Analog Output Reporting Ranges
	6.8.2. Reporting Range Modes
	6.8.3. Single Range Mode (SNGL)
	6.8.4. Dual Range Mode (DUAL)
	6.8.5. Auto Range Mode (AUTO)
	6.8.6. Range Units
	6.8.7. Dilution Ratio

	6.9. SETUP ( PASS: Password Feature
	6.10. SETUP ( CLK: Setting the Internal Time-of-Day Clock 
	6.11. SETUP ( MORE( COMM: Using the Analyzer’s Communication Ports
	6.11.1. Analyzer ID 
	6.11.2.  COM Port Default Settings
	6.11.3. RS-485 Configuration of COM2 
	6.11.4. DTE and DCE Communication
	6.11.5.  COM Port Communication Modes
	6.11.6. Remote Access via the Ethernet
	6.11.7. Multidrop RS-232 Set Up
	6.11.8. COM Port Baud Rate
	6.11.9. COM Port Testing

	6.12. SETUP ( MORE ( VARS: Internal Variables (VARS)
	6.13. SETUP (  MORE ( DIAG: Using the Diagnostics Functions
	6.13.1. Accessing the Diagnostic Features
	6.13.2. Signal I/O
	6.13.3. Analog Output Step Test
	6.13.4. Analog I/O Configuration
	6.13.5. Electric Test
	6.13.6. Dark Calibration Test
	6.13.7. Pressure Calibration
	6.13.8. Flow Calibration
	6.13.9. Test Channel Output

	6.14. SETUP (MORE ( ALRM: Using the Gas Concentration Alarms 
	6.14.1. Setting the Concentration Alarm Limits

	6.15. Remote Operation of the Analyzer
	6.15.1. Remote Operation Using the External Digital I/O
	6.15.2. Remote Operation Using the External Serial I/O
	6.15.3. Additional Communications Documentation
	6.15.4. Using the T360 with a Hessen Protocol Network


	7. CALIBRATION PROCEDURES
	7.1. Before Calibration
	7.1.1. Zero Air and Span Gas
	7.1.2. Calibration Gas Traceability
	7.1.3. Data Recording Devices

	7.2. Manual Calibration without Zero/Span Valves
	7.3. Manual Calibration Checks
	7.4. Manual Calibration with Zero/Span Valves
	7.5. Manual Calibration Checks with Zero/Span Valves
	7.5.1. Zero/Span Calibration on Auto Range or Dual Ranges
	7.5.2. Use of Zero/Span Valves with Remote Contact Closure

	7.6. Automatic Zero/Span Cal/Check (AutoCal)
	7.6.1. AutoCal with Auto or Dual Reporting Ranges Modes Selected

	7.7. Calibration Quality

	8. MAINTENANCE SCHEDULE & PROCEDURES
	8.1. Maintenance Schedule
	8.2. Predicting Failures Using the Test Functions
	8.3. Maintenance Procedures
	8.3.1. Replacing the Sample Particulate Filter
	8.3.2. Rebuilding the Sample Pump
	8.3.3. Performing Leak Checks
	8.3.4. Performing a Sample Flow Check
	8.3.5. Cleaning the Optical Bench
	8.3.6. Cleaning Exterior Surfaces of the T360


	9. THEORY OF OPERATION
	9.1. Measurement Method
	9.1.1. Beer’s Law
	9.1.2. Measurement Fundamentals
	9.1.3. Gas Filter Correlation
	9.1.4. Interference and Signal to Noise Rejection

	9.2. Pneumatic Operation
	9.2.1. Sample Gas Flow
	9.2.2. Flow Rate Control
	9.2.3. Purge Gas Pressure Control
	9.2.4. Particulate Filter 
	9.2.5. Pneumatic Sensors

	9.3. Electronic Operation
	9.3.1. Overview
	9.3.2. CPU
	9.3.3. Optical Bench & GFC Wheel
	9.3.4. Synchronous Demodulator (Sync/Demod) Assembly
	9.3.5. Relay Board
	9.3.6. Mother Board
	9.3.7. I2C Data Bus
	9.3.8. Power Supply/ Circuit Breaker

	9.4. Front Panel Touchscreen/Display Interface
	9.4.1. LVDS Transmitter Board
	9.4.2. Front Panel Touchscreen/Display Interface PCA

	9.5. Software Operation
	9.5.1. Adaptive Filter
	9.5.2. Calibration - Slope and Offset
	9.5.3. Measurement Algorithm 
	9.5.4. Temperature and Pressure Compensation
	9.5.5. Internal Data Acquisition System (DAS)


	10. TROUBLESHOOTING & REPAIR PROCEDURES
	10.1. General Troubleshooting Hints
	10.1.1. Interpreting WARNING Messages
	10.1.2. Fault Diagnosis with TEST Functions
	10.1.3. Using the Diagnostic Signal I/O Function
	10.1.4. Internal Electronic Status LEDs

	10.2. Gas Flow Problems
	10.2.1. T360 Internal Gas Flow Diagrams
	10.2.2. Typical Sample Gas Flow Problems
	10.2.3.  Poor or Stopped Flow of Purge Gas 

	10.3. Calibration Problems
	10.3.1. Miscalibrated
	10.3.2. Non-Repeatable Zero and Span
	10.3.3. Inability to Span – Touchscreen SPAN Button Not Visible
	10.3.4. Inability to Zero – Touchscreen ZERO Button Not Visible

	10.4. Other Performance Problems
	10.4.1. Temperature Problems 
	10.4.2. Excessive Noise

	10.5. Subsystem Checkout
	10.5.1. AC Mains Configuration
	10.5.2. DC Power Supply
	10.5.3. I2C Bus
	10.5.4. Touchscreen Interface
	10.5.5. LCD Display Module 
	10.5.6. Relay Board
	10.5.7. Sensor Assembly
	10.5.8. Motherboard 
	10.5.9. CPU
	10.5.10. RS-232 Communications

	10.6. Repair Procedures
	10.6.1. Repairing Sample Flow Control Assembly
	10.6.2. Removing/Replacing the GFC Wheel 
	10.6.3. Disk-On-Module Replacement Procedure


	11. A PRIMER ON ELECTRO-STATIC DISCHARGE
	11.1. How Static Charges are Created
	11.2. How Electro-Static Charges Cause Damage
	11.3. Common Myths About ESD Damage
	11.4. Basic Principles of Static Control


	07272A_T360_Manual_main-content.pdf
	1. INTRODUCTION
	1.1. Features
	1.2. Using This Manual

	2. SPECIFICATIONS AND APPROVALS
	2.1. Specifications
	2.2. CE Mark Compliance

	3. GETTING STARTED
	3.1. Unpacking and Initial Set Up
	3.2. Front Panel
	3.3. Rear Panel
	3.4.  Internal Layout
	3.5. Electrical Connections
	3.5.1. Power Connection
	3.5.2. Connecting Analog Inputs (Option 64)
	3.5.3. Connecting Analog Outputs
	3.5.4. Connecting the Status Outputs
	3.5.5. Connecting the Control Inputs
	3.5.6. Connecting the Communications Interfaces

	3.6. Pneumatic Connections
	3.6.1. Basic Pneumatic Connections
	3.6.2. Connections with Internal Valve Options Installed
	3.6.3. Pneumatic Connections in Multipoint Calibration Applications
	3.6.4. Setting the Internal Purge Air Pressure

	3.7. Initial Operation
	3.7.1. Startup
	3.7.2. Warm Up
	3.7.3. Warning Messages
	3.7.4. Functional Check

	3.8. Initial Calibration Procedure
	3.8.1. Initial O2 Sensor Calibration Procedure


	4. FREQUENTLY ASKED QUESTIONS
	4.1. FAQ’s
	4.2. Glossary

	5. OPTIONAL HARDWARE AND SOFTWARE
	5.1. Rack Mount Kits (Options 20A, 20B, 21 and 23)
	5.2. Current Loop Analog Outputs (Option 41)
	5.2.1. Converting Current Loop Analog Outputs to Standard Voltage Outputs

	5.3. Expendable Kits (Options 42C, 42D and 43)
	5.4. Calibration Valves Options
	5.4.1. Ambient Zero/Pressurized Span Valve
	5.4.2. Ambient Zero/Ambient Span Valve 

	5.5. Communication Options
	5.5.1. Communications Cables
	5.5.2. RS-232 Multidrop (Option 62)

	5.6. Oxygen Sensor (OPT 65)
	5.6.1. Theory of Operation

	5.7. Special Features
	5.7.1. Dilution Ratio Option
	5.7.2. Maintenance Mode Switch
	5.7.3. Second Language Switch 


	6. OPERATING INSTRUCTIONS
	6.1. Overview of Operating modes
	6.2. Sample Mode
	6.2.1. Test Functions
	6.2.2. Warning Messages

	6.3. Calibration Mode
	6.4. SETUP MODE
	6.5. SETUP ( CFG: Viewing the Analyzer’s Configuration Information
	6.6. SETUP ( ACAL: Automatic Calibration
	6.7. SETUP ( DAS: Using the Data Acquisition System (DAS)
	6.7.1. DAS Structure
	6.7.2. Default DAS Channels
	6.7.3. Remote DAS Configuration

	6.8. SETUP ( RNGE: Analog Output Reporting Range Configuration
	6.8.1. Physical Range versus Analog Output Reporting Ranges
	6.8.2. Reporting Range Modes
	6.8.3. Single Range Mode (SNGL)
	6.8.4. Dual Range Mode (DUAL)
	6.8.5. Auto Range Mode (AUTO)
	6.8.6. Range Units
	6.8.7. Dilution Ratio

	6.9. SETUP ( PASS: Password Feature
	6.10. SETUP ( CLK: Setting the Internal Time-of-Day Clock 
	6.11. SETUP ( MORE( COMM: Using the Analyzer’s Communication Ports
	6.11.1. Analyzer ID 
	6.11.2.  COM Port Default Settings
	6.11.3. RS-485 Configuration of COM2 
	6.11.4. DTE and DCE Communication
	6.11.5.  COM Port Communication Modes
	6.11.6. Remote Access via the Ethernet
	6.11.7. Multidrop RS-232 Set Up
	6.11.8. COM Port Baud Rate
	6.11.9. COM Port Testing

	6.12. SETUP ( MORE ( VARS: Internal Variables (VARS)
	6.13. SETUP (  MORE ( DIAG: Using the Diagnostics Functions
	6.13.1. Accessing the Diagnostic Features
	6.13.2. Signal I/O
	6.13.3. Analog Output Step Test
	6.13.4. Analog I/O Configuration
	6.13.5. Electric Test
	6.13.6. Dark Calibration Test
	6.13.7. Pressure Calibration
	6.13.8. Flow Calibration
	6.13.9. Test Channel Output

	6.14. SETUP (MORE ( ALRM: Using the Gas Concentration Alarms 
	6.14.1. Setting the Concentration Alarm Limits

	6.15. Remote Operation of the Analyzer
	6.15.1. Remote Operation Using the External Digital I/O
	6.15.2. Remote Operation Using the External Serial I/O
	6.15.3. Additional Communications Documentation
	6.15.4. Using the T360 with a Hessen Protocol Network


	7. CALIBRATION PROCEDURES
	7.1. Before Calibration
	7.1.1. Zero Air and Span Gas
	7.1.2. Calibration Gas Traceability
	7.1.3. Data Recording Devices

	7.2. Manual Calibration without Zero/Span Valves
	7.3. Manual Calibration Checks
	7.4. Manual Calibration with Zero/Span Valves
	7.5. Manual Calibration Checks with Zero/Span Valves
	7.5.1. Zero/Span Calibration on Auto Range or Dual Ranges
	7.5.2. Use of Zero/Span Valves with Remote Contact Closure

	7.6. Automatic Zero/Span Cal/Check (AutoCal)
	7.6.1. AutoCal with Auto or Dual Reporting Ranges Modes Selected

	7.7. Calibration Quality

	8. MAINTENANCE SCHEDULE & PROCEDURES
	8.1. Maintenance Schedule
	8.2. Predicting Failures Using the Test Functions
	8.3. Maintenance Procedures
	8.3.1. Replacing the Sample Particulate Filter
	8.3.2. Rebuilding the Sample Pump
	8.3.3. Performing Leak Checks
	8.3.4. Performing a Sample Flow Check
	8.3.5. Cleaning the Optical Bench
	8.3.6. Cleaning Exterior Surfaces of the T360


	9. THEORY OF OPERATION
	9.1. Measurement Method
	9.1.1. Beer’s Law
	9.1.2. Measurement Fundamentals
	9.1.3. Gas Filter Correlation
	9.1.4. Interference and Signal to Noise Rejection

	9.2. Pneumatic Operation
	9.2.1. Sample Gas Flow
	9.2.2. Flow Rate Control
	9.2.3. Purge Gas Pressure Control
	9.2.4. Particulate Filter 
	9.2.5. Pneumatic Sensors

	9.3. Electronic Operation
	9.3.1. Overview
	9.3.2. CPU
	9.3.3. Optical Bench & GFC Wheel
	9.3.4. Synchronous Demodulator (Sync/Demod) Assembly
	9.3.5. Relay Board
	9.3.6. Mother Board
	9.3.7. I2C Data Bus
	9.3.8. Power Supply/ Circuit Breaker

	9.4. Front Panel Touchscreen/Display Interface
	9.4.1. LVDS Transmitter Board
	9.4.2. Front Panel Touchscreen/Display Interface PCA

	9.5. Software Operation
	9.5.1. Adaptive Filter
	9.5.2. Calibration - Slope and Offset
	9.5.3. Measurement Algorithm 
	9.5.4. Temperature and Pressure Compensation
	9.5.5. Internal Data Acquisition System (DAS)


	10. TROUBLESHOOTING & REPAIR PROCEDURES
	10.1. General Troubleshooting Hints
	10.1.1. Interpreting WARNING Messages
	10.1.2. Fault Diagnosis with TEST Functions
	10.1.3. Using the Diagnostic Signal I/O Function
	10.1.4. Internal Electronic Status LEDs

	10.2. Gas Flow Problems
	10.2.1. T360 Internal Gas Flow Diagrams
	10.2.2. Typical Sample Gas Flow Problems
	10.2.3.  Poor or Stopped Flow of Purge Gas 

	10.3. Calibration Problems
	10.3.1. Miscalibrated
	10.3.2. Non-Repeatable Zero and Span
	10.3.3. Inability to Span – Touchscreen SPAN Button Not Visible
	10.3.4. Inability to Zero – Touchscreen ZERO Button Not Visible

	10.4. Other Performance Problems
	10.4.1. Temperature Problems 
	10.4.2. Excessive Noise

	10.5. Subsystem Checkout
	10.5.1. AC Mains Configuration
	10.5.2. DC Power Supply
	10.5.3. I2C Bus
	10.5.4. Touchscreen Interface
	10.5.5. LCD Display Module 
	10.5.6. Relay Board
	10.5.7. Sensor Assembly
	10.5.8. Motherboard 
	10.5.9. CPU
	10.5.10. RS-232 Communications

	10.6. Repair Procedures
	10.6.1. Repairing Sample Flow Control Assembly
	10.6.2. Removing/Replacing the GFC Wheel 
	10.6.3. Disk-On-Module Replacement Procedure


	11. A PRIMER ON ELECTRO-STATIC DISCHARGE
	11.1. How Static Charges are Created
	11.2. How Electro-Static Charges Cause Damage
	11.3. Common Myths About ESD Damage
	11.4. Basic Principles of Static Control





