FACTS Terminator Analog Modules with TIH-EBC and ERM

The Host Engineering ERM (H2-ERM or H4-ERM) allows I/O in a T1H-EBC (or T1H-EBC100)
base to act as remote I/O to the PLC that contains the ERM module. FACTS Analog module data
in the T1H-EBC base is mapped to V-memory or Discrete 1/O.

The ERM Workbench software will tell you what the mapping is for each 1/O module in the T1H-
EBC base. Once you have configured the ERM you will get a screen similar to this:

it ERM Module [00 E0 62 60 0D 29] - ERM W - O] x|

File Wiew Help

S IEET R TR

— Ethernet Remate b aster i H4-ERM — Ethemet Address:ll ODE0E2EOOD 29 —IF':I 192168 0147 —Module ID:I 47
Irterface: PLE e Bz (3T 5 6 7 e 2 gelectloves. |
Last ERM o ermar PLC Mode: | Program (9 [0 [ [12 (13 [14 [15 [16
Error: 3 Wiite to ERM... |
Click on slave # above Slave 1 - no ermor —
Tive of to see its Last Emrar:
Head EER Status | last read: 12:37.03
. Clear Last Error Slave 1 | Slave 1's Emror List |
Detailed ERM Statys... |
1/0 Module |_140 Points | PLCStat| PLCEnd| viMap | Motes
<reserveds Slave Status Bits »300 H=IT vaDd44
ERM Status word ®320 K337 V40415
Dizable Slave Conm... 300 YT W40814
Slave 1 T1H-EBCI100 hiotswaplauta) Ethernet Address[00 EQ B2 40 22 9F] on ...
Slave 1/5lot 1 16 Double Word Input 2000 Waa7 32-bit Binary;
Slawe 1/5at 2 16 Double Ward Out.... w2100 V2137 32-bit Binary:
8 Digcrete Dutput 320 Y327 Wda0s15..
Slave 1/5lot 3 2 Double Word Input Y2040 Wa0e7 32-bit Binary;
4 Double Word Output W2140 w2147 32-bit Binary;
8 Digcrete Dutput Y'330 Y337 40515
Slawe 1/5lot 4 8 Double Word Input W20B0 V2077 32-bit Binary;
Slawve 1/5lot 5 8 Double Word Output Y2150 Wa1E7 32-bit Binary;
8 Digcrete Dutput 340 Y347 Wda051E..
Slave 1/5lot & 8 Dizcrete Input =340 X7 v404IE..
Slawe 1/5lot ¥ 8 Discrete Dutput 360 Y357 V40516,
Ready [ | Read ERM Status: AUTG [MODIFIED | [WUM 4

The 1/0 Configuration for the above screen shot is:
Slot 1 = T1F-14THM

Slot 2 = T1F-16DA-2

Slot 3 = T1F-8AD2DA -2

Slot 4 = T1F-08AD-2

Slot 5 = T1F-08DA-2

Slot 6 = T1IK-08NA-1

Slot 7 = T1K-08TR



Use the addresses shown in Netedit3 ‘Show Base Contents’ along with the following table to
read/write your analog 1/0 with your Modbus TCP master.

DIAGNOSTICS NOTE:
Click on ‘Slave 1's Error List’ to see any errors associated with that slave. It should look
something like this:

Slave Extended Errors x|

| Slave 1: Emar(0] - Madule emrar;

T1H-EEC100 Ethernet Address wzing [P
00 EOE2 40 22 5F at [O0EQ B2 40 22 9F)

|/ Reference I Error I W arning | ther | Estended Emar(s] |

Slat 1 [0] = 0w (1)
[1] = Ox00 1[0
[2] = 0=00 1[0
[3] = Ox00 [0
[4] = Ox00 0]
[5] = Ox00 [0
[E] = Ox00 [0
[7] = Ox00 0]
[8] = Ox00 [0
[9] = Ox00 [0
[10] = 0=00 [0)
[11] = 0=00 (0]
[12] = 0m00 [0)
[13] = 0w00 (0]
[14] = 0=00 (0]
[15] = O=00 (0]

Update I Mext Slave Eresmausz Slave Error List Cloze

Note that reading the error using ERM Workbench as shown above also clears the error if the
error condition has been removed. In order to read and clear the error using ladder logic you
would need to add logic as shown in Appendix B of the H24-ERM-M manual:
http://www.automationdirect.com/static/manuals/h24ermm/appxb.pdf




Part Number

Channel Data

Note: ‘V' is the V-
Memory Location
listed under the
‘PLC Start’
column in ERM
Workbench. The
offset is in octal

Configuration Data

Diagnostic Data

See DIAGNOSTICS
NOTE above

so if the ‘PLC
Start’ address is
V2000 then
V+36=V2036.
T1F-08AD-1 Input Data No Software Configuration No Built-In Broken
V+0 = Chl Transmitter Detection
V+2 = Ch2 Input Range Depends on
Input Signal Monitor for counts less
V+14 = Ch7 -20 to 20mA =-8192 to 8191 than 1638
V+16 = Ch8 0to 20mA =0 to 8191
4 to 20mA = 1638 to 8191
T1F-08AD-2 Input Data No Software Configuration No Broken Transmitter
V+0 = Chl Detection (N/A for
V+2 = Ch2 Input Range Depends on Voltage)
Input Signal
V+14 = Ch7 0 to 5V = 0 to 4095
V+16 = Ch8 0to 10V =0 to 8191
+/-5V = -4095 to 4095
+/-10V = -8192 to 8191
T1F-16AD-1 Input Data No Software Configuration No Built-In Broken
V+0 = Chl Transmitter Detection
V+2 = Ch2 Input Range Depends on
Input Signal Monitor for counts less
V+34 = Ch15 -20 to 20mA = -8192 to 8191 than 1638
V+36 = Ch16 0to 20mA =0 to 8191

4 to 20mA = 1638 to 8191




T1F-16AD-2 Input Data No Software Configuration No Broken Transmitter
V+0 = Chl Detection (N/A for
V+2 = Ch2 Input Range Depends on Voltage)

Input Signal

V+34 = Ch15 0 to 5V =0 to 4095

V+36 = Chl6 0to 10V =0to 8191
+/-5V = -4095 to 4095
+/-10V = -8192 to 8191

T1F-14THM Input Data No Software Configuration Broken Thermocouple
V+0 = Chl Indication. The
V+2 = Ch2 THM Type Set by Jumpers channel data goes to
zero and ERM
V+30 = Ch13 Status 1 Data Workbench ‘Slave
V+32 = Ch14 Bit 0-3 Number of Channels Error List’ shows error

- Enabled (Inverted) [ )
V+34 = Status 1 0001 = All Channels in ‘Extended Error
V+36 = Status 2 1110 = One Channel column.

Bit 4 T/C Type Jumper 0
Status info is only O=installed, 1=removed
available if T1E- Bit 5 T;C Type Jumper 1
: Bit 6 T/C Type Jumper 2
14THM is date Bit 7 T/C Type Jumper 3
code 1205 or later. Bit 8 Units 0 Jumper
See Rev F Data Bit 9 Units 1 Jumper
Sheet for details. Bit 10 Calibrate Enable
Jumper
Bit 11 CJC Installed
0=Yes, 1=No
Bits Always ON
12,13
Bits Always OFF
14-15

Status 2 Data is the
Temperature of the CJC with
one implied decimal place.




T1F-16RTD Input Data No Software Configuration Broken RTD Indication.
V+0 = Chl The channel data goes
V+2 = Ch2 RTD Type Set by Jumpers to zero and ERM
Workbench ‘Slave
V+34 = Ch15 Error List’ shows error
V+36 = Chl6 in ‘Extended Error’

column.

T1F-8AD4DA-1 Input Data 8 Discrete Output Bits No Built-In Broken
V+0 = Chl Transmitter Detection
V+2 = Ch2 Analog Output
Configuration Monitor for counts less
V+14 = Ch7 Y+0 gutréut EnablgFF than 1638

— — Outputs
V+16 = Chs 1- OutButs Enabled
Y+1 N/A
Output Data Y+2 N/A
V+0 = Chl Y+3 0-20mA/4-20mA
V42 = Ch2 0 — 0-20mA range
_ 1—4-20mA range
x+4 B Ch3 Y+4 to Reserved :
Input Range Depends on
Input Signal
-20 to 20mA =-8192 to 8191
0 to 20mA = 0 to 8191
4 to 20mA = 1638 to 8191

T1F-8AD4DA-2 Input Data 8 Discrete Output Bits No Broken Transmitter
V+0 = Chl Detection (N/A for
V+2 = Ch2 Analog Output Voltage)
Configuration
V+14 = Ch7 Y+0 Output Enable

— 0 — Outputs OFF
V+16 = Chs 1- OutButs Enabled
Y+1 Unipolar/Bipolar
Output Data 0 — Unipolar
V+0 = Chl 1 — Bipolar
V+2 = Ch2 Y+2 5V/10V Range
V+4 = Ch3 1~ 0V Range
V+6 = Ch4 Y+3 N/A
Y+4 to Reserved
Y+7

Input Range Depends on
Input Signal

Oto5V =0to 8191

0to 10V =0to 8191

-/+ 5V = -4095 to 4095
-/+ 10V = -8192 to 8191




T1F-08DA-1 Output Data 8 Discrete Output Bits None
V+0 = Chl
V+2 = Ch2 Analog Output
Configuration
V+14 = Ch7 Y+0 Output Enable
= 0 — Outputs OFF
V+16 = Ch8 1 — Outputs Enabled
Y+1 N/A
Y+2 N/A
Y+3 0-20mA/4-20mA
0 — 0-20mA range
1 —4-20mA range
Y+4 to Reserved
Y+7
T1F-08DA-2 Output Data 8 Discrete Output Bits None
V+0 = Chl
V+2 = Ch2 Analog Output
Configuration
V+14 = Ch7 Y+0 Output Enable
V+16 = Ch8 0 — Outputs OFF
1 — Outputs Enabled
Y+1 Unipolar/Bipolar
0 — Unipolar
1 — Bipolar
Y+2 5V/10V Range
0 -5V Range
1-10V Range
Y+3 N/A
Y+4 to Reserved
Y+7
T1F-16DA-1 Output Data 8 Discrete Output Bits None
V+0 = Chl
V+2 = Ch2 Analog Output
Configuration
V+34 = Ch15 Y+0 Output Enable
V+36 = Ch16 0 — Outputs OFF
1 — Outputs Enabled
Y+1 N/A
Y+2 N/A
Y+3 0-20mA/4-20mA
0 — 0-20mA range
1 —4-20mA range
Y+4 to Reserved
Y+7
T1F-16DA-2 Output Data 8 Discrete Output Bits None

V+0 = Chl
V+2 = Ch2

V+34 = Ch15
V+36 = Ch16

Analog Output
Configuration

Y+0 Output Enable
0 — Outputs OFF
1 — Outputs Enabled
Y+1 Unipolar/Bipolar
0 — Unipolar
1 — Bipolar
Y+2 5V/10V Range
0 -5V Range
1 - 10V Range
Y+3 N/A
Y+4 to Reserved
Y+7




Examples

All examples are based on this ERM configuration:
i’ ERM Module [00 E0 62 60 0D 29] - ERM Workbench 1O x|
Filz Wiew Help

SH egd b & B2

— Ethernet Remote Master— H&-ERM  — Ethernet Address:| N0 EDE2E00OD 29 —IF':| 192168, 0.147 —Module [D:] 47 —
1. Configure ERM... |
CRU ,7 i ,7  Slave Statu =
Interface: FLC LRU: i ER = S I RS e P il 2. Select Slaves |
Last ERM nio errar FLE Mode: Hun 'T W 'T W m m 'ﬁ m
Ert Hit [Flead ERM Status] : T 3. bihite to ERM... |
button ko refresh Click on slave # above ave | - no ermar
Ti i to gee its Last Errar;
Read ERM Status st 1oy | 15:05:45
7 Clear Last Errar Slave 1 | Slave 1's Ermor List |
Detailed ERM Status... |

140 Module | 140 Paints | PLC Start| PLCEnd] vMap [ Mates
<reserved: Slawe Status Bits 300 HIT Wa0d414
EFM Status word ®320 ®3A37 v40415
Dizable Slave Comm... 300 YIT O V40E14
Slave 1 T1H-EBC100 hotswaplauto).Ethernet Addrezs[00 ED 62 40 22 SF] on ..
Slawve 1/5lot 1 16 Double whord Input Y2000 Wana? 32-bit Binary;
Slave 1/5lot 2 16 Double wWord Out... Y2100 Wa137 32-bit Binary;
8 Dizcrete Output 320 WA27 W40516E..
Slawve 1/5lot 3 8 Double word Input Y2040 V2057 32-bit Binary;
4 Double 'word Output Y2140 YVa147 32-bit Binary;
8 Discrete Output 330 YA37 40515
Slawve 1/5lot 4 8 Double wWord Input W 2060 WaO7T 32-bit Binary;
Slave 1/500t 5 8 Double Word Output w2180 V2167 32-bit Binary;
8 Discrete Dutput 340 Y347 V40516,
Slave 1/5lot B 8 Digcrete Input %340 X347 VADE..
Slawe 1/5lat 7 8 Dizcrete Output 360 Y87 W40R1E..

Ready | Re:ad ERM Status : MANUAL | MODIFIED W} o




T1F-14THM Example

Example Setup

24VDC is applied to the T1F-14THM in Slave 1 Slot 1 and all channels are shorted CH+ to CH-.

The V-memory mapping is:
V2000 = Channel 1 Temperature
V2002 = Channel 2 Temperature
V2004 = Channel 3 Temperature
V2006 = Channel 4 Temperature
V2010 = Channel 5 Temperature
V2012 = Channel 6 Temperature
V2014 = Channel 7 Temperature
V2016 = Channel 8 Temperature
V2020 = Channel 9 Temperature
V2022 = Channel 10 Temperature
V2024 = Channel 11 Temperature
V2026 = Channel 12 Temperature
V2030 = Channel 13 Temperature
V2032 = Channel 14 Temperature
V2034 = Status

V2036 = CJC Temperature

El [Decima | Joworo =] [ ] ]

Element | Status

1

Z w2000 B0k

3 W0z 509

4 Y2004 811

5 w2006 815

B Y2010 511

7 R 814

5 Well4 521

g 201k 813

110 Welzi 744

11 WElZE 803

12 w2024 805

13 WEOZE 504

14 W20l 806

15 w2032 7a8

16 WElad 0011010000000001
17 2036 27z

All V-memory in this DirectSoft Data View
is displayed as Decimal DWORD except
V2034 which is displayed as Binary
WORD.

All Channels read the terminal block
ambient temperature when shorted
(degrees F in this configuration).

V2034 |Is the Status Word

Bit 0-3 All Channels Enabled (0001)

Bit 4 T/C Type Jumper O Installed (0)
Bit 5 T/C Type Jumper 1 Installed (0)
Bit 6 T/C Type Jumper 2 Installed (0)
Bit 7 T/C Type Jumper 3 Installed (0)
Bit 8 Units 0 Jumper Installed (0)
Bit 9 Units 1 Jumper Installed (0)

Bit 10 Calibrate Enable Jumper Removed (1)

Bit 11 CJC Installed Yes (0)

Bits Always ON
12,13

Bits Always OFF
14-15

V2036 is the CJC temperature reading in
degrees C with one implied decimal
place. So 27.2C = 80.9F.




T1F-14THM Example (continued)

Broken Thermocouple
24VDC is applied to the T1F-14THM and all channels are shorted CH+ to CH- except Channel 8
which is open.

[T Al Channels read the terminal block

ambient temperature when shorted

EI |Binary x| [wORD x| |_| |_| |_| (degrees F in this configuration) except

e I Status the open channel 8 which reads 0.
1
2 %2000 s07
3 w2002 810
4 Y2004 g1z
5 Y200k 815
E 2010 81z
7 Welle 520
B Y2014 821
g Yellk 0
10 W2020 a1
11 WElZE 804
12 WElz2g 806
13 V2026 810
14 We030 807
15 WElEE 734
16 w2034 001101 0000000007
17 WEl3E efe

ERM Workbench indicates an error on slave 1.
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‘Slave 1's Error List’ shows an extended error in the eighth entry (7).
x|

‘ Slave 1; Error(0] - Module ermor;

TI1H-EBCT00 Ethemet Addresz uzing IFx
00 EO0 G2 40 22 9F at [0 EQ B2 40 22 9F]

1/0 Reference | Error | ‘wiaming | Other | Eutended Errorfz) |

Slat 1 [0] = 0w00 ()
[1]= 000 [@)
[2] = 000 [
[3] = 000 [0
[4] = 000 [d)
[5] = 000 [0)
[B] = 0w00 [0
[F]=0x01[1]
[8] = 000 [d)
[9] = 000 ()
[10] = D=0 (0]
[11] = 0=00 [0
[12] = 0=00 (0]
[13] = 0wo0 (0]
[14] = 0=00 [0
[15] = 0=00 (0]

Update I HthSIavel Previous Slavel Enor List | Cloze |

After Channel 8 is reconnected, clicking on ‘Update’ will show the error has cleared.
x|

‘ Slave 1: Emor(0] - Module ermar;

T1H-EBCI0O Ethernet Address using [P
OO EOEZ 4022 3F at[00 ED 62 40 22 9F]
|/0 Reference | Errar | W arhing | Other | Estended Ermors] |

Mo ermars found

Update I Mext Slave Erewiouz 5lave Emor List LCloze




T1F-16DA-2 Example

Example Setup
24VDC is applied to the T1IF-16DA2 in Slave 1 Slot 2 and a multi-meter is used to measure the
output. The outputs are enabled and configured for -5 to +5V range.

: e All V-memory in this DirectSoft Data
IDEC'mal j IDWDHD j lﬁl I l@ View is displayed as Decimal DWORD.
Element | Status | Edits

1

2 w100 0 0

3 2102 270 270 V2100 = Channel 1/ 0 = -5V

4 “e104 RZ2E E25 V2102 = Channel 2/ 270 = -4.34V
V2104 = Channel 3/ 525 = -3.71V

S| v T e o= Sy

b V2110 = Channel 5/ 1035 = -2.47V

7 welle 1545 1645 V2112 = Channel 6/ 1545 = -1.22V

3 w2114 1800 1800 V2114 = Channel 7/ 1800 = -0.60V

q WI116 2055 2055 V2116 = Channel 8/ 2055 = 0.01V
V2120 = Channel 9/ 2310 = 0.64V

10 V12l 2310 2310 V2122 = Channel 10 / 2565 = 1.26V

11 Walze 2565 25hkb V2124 = Channel 11 / 2820 = 1.88V

12 “el124 2820 2820 V2126 = Channel 12 / 3075 = 2.50V

13 W21 26 075 3075 V2130 = Channel 13/ 3330 = 3.13V
V2132 = Channel 14 / 3585 = 3.75V

14 vel30 3330 3330 V2134 = Channel 15 / 3840 = 4.37V

15 Weldz 4585 3585 V2136 = Channel 16 / 4095 = 5V

16 w134 3840 3840

17 Y2136 4095 4095

18

19 a2 ON Y320 = ON for Output Enable

20 N on Y321 = ON selects Bipolar output

21 AZE OFF Y322 = OFF selects 5V output range

23 Y324 OFF

24 32h OFF

pa Y32k OFF

2k Y327 OFF




T1F-8AD2DA-2 Example

Example Setup

24VDC is applied to the TIF-8AD4DA-2 in Slave 1 Slot 3. Chl output is tied to Chl and 2 input,
Ch2 output is tied to Ch3 and 4 input, Ch3 output is tied to Ch5 and 6 input, Ch4 output is tied to
Ch7 and 8 input. The outputs are enabled and configured for -10 to +10V range.

V2040 and V2042 are displayed as

IEEWHEH 'I IR lﬁ' |_| lﬁ both Signed Decimal DWORD and
Element I Status | Edits BCD/Hex DWORD in this DirectSoft
] Data View.
2 W4l -4036 0 V2044-V2056 are displayed as
3 Y2040 FFFFFO00 Signed Decimal DWORD.
. vendz 4087 ! V2140-V2146 displ d
- are displayed as
5 Y2042 FFFFEFFF Decimal DWORD.
b Y2044 1 1
7 el 1 0 V2040 = Ch1 Al/ -4096 = -10V
g WYIMR 4n498 i V2042 = Ch2 Al / -4096 = -10V
V2044 = Ch3 Al/ 1 =0V
J velse 4033 d V2046 = Ch4 Al/ 1 =0V
10 Wel5d 6191 0 V2050 = Ch5 Al / 4098 = 5V
11 W05k a191 0 V2052 = Ch6 Al / 4099 = 5V
12 V2054 = Ch7 Al / 8191 = 10V
14 veld2 2048 2048 V2140 = Ch1 AO / 1024 = -10V
15 Y2144 072 a07e V2142 = Ch2 AO / 2048 = OV
16 Welde 40495 4095 V2144 = Ch3 AO / 3072 = 5V
17 V2146 = Ch4 AO / 4095 = 10V
18 330 o Y330 = ON for Output Enable
19 REEL N Y331 = ON selects Bipolar output
200 Y332 an Y332 = ON selects 10V output range
22 7334 OFF
23 Y335 OFF
24 336 OFF
pa NEET OFF




T1F-08AD-2 Example

Example Setup
24VDC is applied to the TLF-O08AD-2 in Slave 1 Slot 4. Voltage is applied to all eight channels.

Data3 |
V2060 and V2062 are displayed as both
EI |BED#HEH | |DWDHD =~ |_| |_| r Signed Decimal DWORD and BCD/Hex
Element | Status DWORD in this DirectSoft Data View.
! veled 097 V2064-V2076 are displayed as Signed
g Welbl FFFFEFFF Decimal DWORD.
3 W20k -4097
4 el FFFFEFFF V2060 = Ch1 Al/ -4097 = -10V
V2062 = Ch2 Al / -4097 = -10V
5 /2064 1 V2064 = Ch3 Al/ 1 =0V
B W2lbh 1 V2066 = Ch4 Al/ 1= 0V
7 el 4097 V2070 = Ch5 Al / 4097 = 5V
g WOO7E 4097 V2072 = Ch6 Al / 4097 = 5V
V2074 = Ch7 Al/ 8190 = 10V
4 Welid 6130
V2076 = Ch8 Al/ 8191 = 10V
10 Wel7h 5191




T1F-08DA-2 Example
Example Setup

24VDC is applied to the T1IF-08DA-2 in Slave 1 Slot 5 and a multi-meter is used to measure the
output. The outputs are enabled and configured for 0 to 10V range.

N Al V-memory in this DirectSoft Data View is
displayed as Decimal DWORD.
| [ | = O] |fws]

Element |  Status | Edits

1

2 w2150 204g 2048 V2150 = Channel 1/ 2048 = 5V

3 V2162 128 128 V2152 = Channel 2/ 128 = 0.32V

4 Y2154 o965 255 V2154 = Channel 3/ 256 = 0.63V
V2156 = Channel 4/ 512 = 1.25V

5 V2156 512 °12 V2160 = Channel 5/ 1024 = 2.5V

B V21l 1024 1024 V2162 = Channel 6 / 2048 = 5V

7 Y2162 2043 2045 V2164 = Channel 7/ 3072 = 7.5V

g WE164 3072 3072 V2166 = Channel 8/ 4095 = 10V

g Y2166 4095 4095

10

11 Y340 il

12 341 OFF Y340 = ON for Output Enable

13 347 o Y341 = OFF selects Unipolar output
Y342 = ON selects 10V output range

14 LERE (FF Y343 to Y347 = N/A

15 Y344 OFF

16 Y345 OFF

17 Y34k OFF

18 Y347 OFF




