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Quick Start Guide

1. Before you begin

The Quick Start guide provides essential information to assist you in quickly getting started. Go to our website
to download the full User Guide for detailed installation and other information.

& Read complete instructions before the installation and operation of the meter.
. Failure to follow installation guidelines could result in death or serious injury. Make sure only
qualified personnel perform the installation. Risk of electric shock or personal injury.

2. Unpack

Tek-LCD 7801C NEMA 4X Panel Mount Multi-Channel Controller

3. Dimensional Drawings
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Fig 1: Front Panel Mount Fig 2: Panel Cut-out

Fig 3: Mounting Panel
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4. Mounting

« Panel Mounting

Fig 4: Panel Mount Installation

+ Prepare panel cutout as per the dimensions provided.

+ Locate the panel mounting bracket and screws.

+ Inspect the controller to assure the gasket is securely in place.

« Insert controller in the panel cutout, the latches on the top and bottom should hold it in place.

+ Insert the panel mounting bracket from the back of the panel, observe the orientation of the piece
marked TOP.

« Install the 12 screws provided.

*Note:
1. Panel cutout: 10 4" x 10 %" +£1/16" (254mm x 254mm +1.3mm)
2. Panel thickness: 1/16" to 4" (1.8mm to 8.9mm)
3. Clearance: Allow 6" (150mm) behind panel

5. Display

» Keys and Buttons

Menu | €23 || = || stop || Ack SO O || = [sEwe

Fig 5: Screen Navigation Fig 6: Menu Navigation
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Table 1: Key and its Description

Key Action
Menu Enter menu
Right-key = Step into menu/setting
Left-key « Exit/go back
Down-key Next screen/channel/setting
Up-key T Previous screen/channel/setting
Stop Stop automatic scan
Scan Scan screens automatically
Ack Acknowledge alarms/relays
Reset Reset total/max/min
Setup Enter the Setup menu
Edit Modify selection
Enter Execute keypad entry
Ok Accept setting change
Save Save all settings in view
Cancel Discard changes
Delete Delete channel/item
New Create new channel/alarm
<| Move cursor left
4 Move cursor right
X-> Delete to the right
<X Delete to the left
—] Access additional settings or actions
Alert! Flashing red: View new alarm alerts Steady red: Alarm alerts, already viewed
Amber: View manually controlled outputs, and simulated parameters

*Note: This is not a touch-screen display; the pushbuttons must be used to activate the key.

WEST EMD STORAGE S0OUTH EMD STORAGE MEMLU - SETUP Trawsday, May 78, 2020 1330:25
s B | s { N S i BN N W pe— e
TOTALS 2. Tank 2
- 3. Tank 3
TIKMERS
4. Tank 4
ALARMS 5, Tank 5
16,956.8 NFUTS 6. Tank 6
e QUTPUTS 7 Tank T
_ 19.566.2 = | SCREENS 8. Tank 8
[ Menu || @ |[ O || scen || Acky| [Menu || €O || O |[ stop || (@[T [T | = |[vew]
Fig 7: Typical screen view displaying 4 Fig 8: Typical screen view displaying 8 Fig 9: Menu Setup
channels and 4 bar graphs representing  channels and 8 bar graphs representing
the values of each channel the values of each channel

© 796 Tek Drive, Crystal Lake, IL 60014 USA @ 138478576076 @ 18476556147 © www.tek-trol.com



[IFX{TROL

Technology Solutions

6. Power Supply

o Terminal Connection

|- DC Power
G +
| o . .| PULSEINPUTS ‘s, R | ¢ b N 24V
Pl | PI-2 PI-3 | P4 ; f.’JSLTTAé + | PWR
3
: DC -
|mArm A+ 20Vm A mAs za\nl 4-20 MAINPUTS A mA+ 20Vm A mA+ 24v| DC
AT | AR2 A3 | A4
ETHERNET
O | end AC Power
mAm A+ 28Um A mA 24 A mAr 20m A mAr 24 ® N 90-264 V
A5 || A6 A7 | A8 o L 47-63 Hz
Earth Gnd
T
| Aot || Aao2 | [ A03 || Ao4 || AOS5 | C AC Neutral
[ANALOG OUTPUTS AC Line
— MICRO Fig 11: Power Connection for Tek-LCD 7801C
| o6 || A07 || a0 || AO9 || AO-10 | en
RELAYS 7
2 | pieITAL
| Rt || Re2 || R:3 [ [ R4 || RY5 |
D+ Gnd
RELAYS o | Rs485 N | AC
PWR
CN CN OoC NC NO CN CN OoC NC NO CN CN O ¢ L
[ R-6 || R || R¥8 || R0 | | R¥-10 |

Fig 10: Terminal connection for Tek-LCD 7801C

e 4-20 mA Analog Input Connections

Analog Input Analog Input Analog Input Analog Input
mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V
QOO Q0O G)0)0) Q0O
Signal
- Pwr+ - Pwr+ - + + - - +

] ] External 2-Wire 2-Wire 4-20 mA
2-Wire 4-20 mA 3-Wire 4-20 mA Power 4-20 mA Self-Powered
Transmitter Transmitter Supply Transmitter Transmitter

Fig 12: Transmitters Powered by Tek-LCD 7801C Isolated 24 Fig 13: Transmitter Powered by Ext. Supply or Self-Powered
9 Yy 9 Yy y
VDC Power Supply
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Analog Input
mA- mA+ 24V
QOO
Signal -
- +|  Power+ Signal +
External 3-Wire 4-20 mA
Power Supply Transmitter

Fig 14: 3-Wire Transmitters Powered Externally

« Flow Meter Pulse Input Connections

Pulse Input
S- S+

O

+'/ Signal Source

Fig 15: Pulse Input Connections

« Digital Input Connections

Digital Inputs
Switch ® G
Contact O +5V
Ol 2
Ol 3
Live Q| 4
Signal C _® 5
) B
E

Fig 16: Digital Input from Switch Closure and Live Signal
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Analog Output Connections

Analog Output Analog Output
1+ Ex+ I- I+ Ex+ I-
|® @ @l |@ % @l
Remote Display, R te Display, +
Chart Recorder, Etc Ch:rrtn Ig:cozzr,a)llitc - po\l,zv):reg:,a,lpw

mA+ " mA- mA+ mA-
[ e
il g |
| EELLH}JE =) |

Fig 17: Active 4-20 mA Output Powered by Controller Fig 18: Passive 4-20 mA Output Powered by External Supply

Digital Output Connections

Alarm
Annunciator

Digital Outputs

O
® P w N -

Fig 19: Digital Outputs Driving 5 V Solid State Relay

Power Gas Detector Connections

Al-1 Al-2 Al-1 Al-2 Al-3 Al-4
mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V mA- mA+ 24V
O0000O0 O00O000|[00000O0
Isolated

400 mA 4-20 mA 600 mA

4-20 mA max Output max
-+ -
Output - V+ v+
. 4-Wire 4-20 mA
3-Wire 4-20 mA Gas Detector Transmitter
Transmitter

Fig 20: Two Supplies in Parallel Powering 3-Wire Transmitter Fig 21: Powering 4-Wire Gas Detector & Isolated 4-20 mA
Output
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« Relay Connections

Relay Output
C_NC NO

QOO

Fig 22: Relay Connections

« Switching Inductive Loads

Use diode with a reverse

[ e e T breakdown voltage two to three
v | O [vo——— T times the circuit voltage and
forward current at least as large
| as the load current.

O
&
O»0r
O
O
S

[
I
:
L I
MoV M > mov N +L J NC [NO

15KkQ 15k | 1
I

| +
I
I

____________________________

Internal Protection

o>»O0or

Fig 23: AC and DC Internal Inductive Loads Protection Fig 24: Low Voltage DC Loads Protection

o Serial Communication Connections

Last Modbus Multi-Channel Controller
Device RS-485 Port
B+ O 5 O | o+
AlO 12? ohm 5 120thm§ O |-
¢ |O I Ole
Terminating Resistor Terminating Resistor

Fig 25: Serial Connections

« External Keypad Connections

External Keypad Digital Inputs
Q] &
Ol +sv
[ ] o]
=1— ol 2
T ol s
—— ol =
1 S
| I (O] 5

Fig 26: External Keypad Connections
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7. Configuration

« Software Installation

We recommend the following sequence for getting the controller into service:

1. Download the latest version of the Tek-LCD 7801C configuration software from our website
predig.com/software or from the included CD.
2. Extract the contents of the Multi-channelcontroller_Installer.zip file into a folder in your computer.
| + = Farart = [
Hiome share camrpressed Folder Tanls ﬂ
+= « ¢ & » ThisPC * Dowrtoads v | ® 0 Sesieh Dodvieads
[ Hame Date radifica Tvpe Size
# Caick mccess
- Teday (1)
& Dropbiy [ % multi-ChanneiControllsr_Installerzip  &8/2021 157 BM Compressed (Dippedl. 5544688
B Crielrive
& This PC
B 30 Objects
B Neskiop
= Documents
# Dowrloads
& Music
B Dirtyines i
Titem 1 item selected 52,7 MEB E
i Extract Compressed (Zipped) Folders
Select a Destination and Extract Files
Files will be extracted Lo this folder:
| ChDownloads Multi-Channel Controller_Installer Browse..,
|=] Show extracted files when complete
ance
3.

Double-click on the executable file Multi-channelcontroller_Installer.exe and follow the on-screen
instructions.

Tek-LCD 7801C
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| Multi-Channel Controller_installer

Fame Zhare Wip ﬂ
x R : : s . v & Con - [ Saledt 2l
U U3l Coay patk $a X | '. L3 L Ecit 1! salect mone
Finto Quick Topy Fase w00 Move  Lopy Delete-Hename  Mew Propertes 5 e
s |L| Baste snariot ta " & aler i gaHistary [ Ieerl selection
Chpiocrd Qroanive NEw Open Setert
= Windows (C3 * Downdoads » Multi-Channel Contreller_installer.exe w | L Search ConsaliDat..
AEH ] B
B Desitap 2 [] siame Male mscadifivec Type Sirm
-
™ Documents sulti-Channel Contreller_instalier.cxe 2752021 152 P Application 537
¥ Douninads
.ﬁ PLric
= Ficlures
B/ videos
T Windows (0
LR 2 >
1 item .1' =

4.  This message is displayed. Click on Install to start the software installation process.

NEMA 4X Panel Mount Multi-Channel Controller =
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NEMA 4X Panel Mount be installed on your system
Multi-Channel Controller

Multi-ChannelController+ System will

% Install Close

5.  The User Account Control message is displayed. Click Yes to proceed with the installation.

Multi-Channel Controller+ Installer 2.1.0

Verified publisher: Precision Digital Corporation
File origin: Hard drive on this computer

Show more details
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6.  The installation progress is displayed.

NEMA, 43 Pl Mo Muls-Chansel Gonlrolien

— Setup Progress

HEMA 4X Panel Mount Mhulti-ChannslCantrollers vl
Multi-Channed Gontraller ==

Cangel

7.  Read and accept the End-User License Agreement and click Install to proceed.

ﬂ Multi-Channel Controller + v2.1 Sstup

Please read the Multi-Channel Controller+ v2.1

License Agreement

END-USER LICENSE AGREEMENT (EULA)  ~

For Tek-Trol’s Multi-Channel Contraller
software package

IMPORTANT-READ CAREFULLY: This End-

User License Agreement (EULA) is a legal
agreement between either an indmdual or a

single entity ("YOU") and PRECISION DIGITAL
("PDC"). This EULA concems the software
product identified above or on a Product
Identification Card accompanying this EULA or

on the Product Identification Label attached to

the software product package ("SOFTWARE v

A1 accept the terms in the License Agreement

Print Back Instal Cancel

8. After the software installation is complete, click the Finish button.
ﬁ-\._u it AR

Completed the Mount Multi-Channel
Controller + w2.1 Setup Wizard

Ok tha Firisshy burton 1o et B Setup Wizwnd.
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9.  After the installation is complete, the following message is displayed. Click Close to finish. A Tek-LCD
7801C icon will be placed on your desktop.

MNEMA 4% Panal Mount Rull-Channal Conbnolle

Setup Successful

NEMA 4X Panel Mount
Multi-Channel Controller

Close

10. You are now ready to start using the software to configure your Multi-Channel Controller.

o Tek-LCD 7801C Software

« Connect one end of the provided USB cable to the controller and the other end to the computer.
+ Double-click on the Multi-Channel Controller icon.

Multi-Chan..

+ The application will start displaying the System menu and the connection status.

aly ConsoliDatory System v2.1.0 Connected Multhvariabl |
. Ay LI T3R 148 -3k
File Connections  About 4 Read 12 Witte | [ i
Channels
SYSTEM SETTINGS OVERVIEW
Totals
-
Ames Slet 3 Emply -
Alarms
slot 4: Ery -
b Inputs L
[ Cutpute Slot 5 Empty -
il Slot6:  Empty -
b Display Slot 7: Emply -
General
MODBUS SETTINGS
Digle & Time: 3
e R5-485 Settings
> - . | 2
P Muode: Server/Snooper Server IO 244
Cligtorm Lnits Baud Rate: | 9600 bps " ASCH
Parity: 8. Even, 1 T
Tx Delay: | 10 ms Rx Timeaut 5 - = seconds
Slave Settings
Passcade:

CUSTOM UNITS SETTINGS

Mame Unit Type: Unit Base Factor
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Click on Read, at the bottom or top of the screen, to read the configuration of the connected controller.
After a read the channels, settings overview is displayed.

bl Chammal oo Sy v 10 S Mk Sharvea! Sirvirale: c
Rl Commisost  AbdeE & Poml 2 Wae g
P CHANMNELS SETTINGS OVERVIEW Piow
LE
ing €K1 Chi Him [yom @ oeew
Bind
i Fuampmice: fosle e 1 Rargrapn frosied Colar foheme | Ealon
Adhh
EhEI ch2 e ooy @ oo
Liwi
TLRT s Sous Lkl 158 Bargripn Lrsbiad Calar Lehima _
EthE
P — thi  chi un [ty @ Do
e Vi Wi il | i’ 3-8 sigragn | et Fadar Srhiras || AR
¥ adar
b Chd  cha & E [ tewy [l Do
» Ot
= S [ —
b S
ChE  chs i [y oy [§] Dme
Functan K lactar Raigraph Iraied Lo Sehoms _
ChE Chi s ey @ Deee
Fustn K bt Bargrapn nalind  Cokot St _
ChT. Ch? i [ Copy [ Ovieie

You can now begin to configure the Tek-LCD 7801C for your application, either by editing the existing
settings or by starting fresh creating a new configuration.

Click on File to save files, open existing files, or to create a new configuration even without a controller
connected.

8. Ethernet Full Port Setup

& Consult with your IT department to configure the Ethernet port and maintain network security.

The Ethernet port option is fully configured using the Tek-Trol Devicelnstaller software, available for
download from the Tek-Trol's Website. https://www.Tek-Trol.com/products/xport

Follow these steps, after installation of the Devicelnstaller software.

w

Connect an Ethernet cable to the Local Area Network

Launch the Tek-Trol Devicelnstaller; it will search for XPort devices on the Local Area Network (LAN) and
display their status.

If no controller is found, click on Options, and select the type of connection being used (e.g. Wi-Fi).

If more than one controller is connected to the network, determine which is the new controller by the
assigned IP address. If necessary, disconnect the new controller and click Device - Search, take note of
the IP addresses listed. Next, connect the new controller to the LAN and repeat the search; check the list
to see which the new IP address is.

Tek-LCD 7801C
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# Tek-trol Devicelnstaller 4.4.0.7 m = O X

File Edit View Device Tools Help
,;)Search i Opticns @Exclude @JAssign P
E‘"% Tek-trol Devices - 2 device(s) Name User Name User Group IP Address Hardware Address Status

g Local Area Connection (192.168.5.143)| .
B_Dc‘?rek_taml"””e on | )| % Tek-trol-05 192168532 00-80A3DSLFAS  Oniine
58 Tek-trol-05 15216859  0080-A3D5FCA  Onie

< >

I Ready

5.  Double-click on the new device IP Address to be configured.

£ k-l Deaceinstaler L4.0T = =} ¥
Fie Bt Vew Dwice Took  balp
o Search 5 Options @ Exclade W0 Auign P i Upsrade i Ipeon Proveienirg File () Gentrate Device File
By Tkovol Devsa  Ddwecsn Device b Cofiguaton Becorde  Slaue Piscords Wb Sorfgueation  Tored Confiopuration
L Poea Coveion (1502 1E3 5140 -
55“ rm— 2080 o Reced EYErpand sl [C) Colagie A0 i View Raw Dot
- Tk -rgd {5 - Feerwron w6 1) w THE VAT A (48 THES TABES READORLY L
S 1216043 Thet o - e — | i e iy P——
= 1Er1EN = Stap Hsoord @
e —
W Chasnd 1 RS-Z13C: BN, 1 @ 3600bps
i iy Ho el conwcb ol g
]
[
g L1
L
B
L]
Ho fhewr conirdl
eI BR
600
- [ L] ]
T ==
el M B B Nt © 12 e L
b 1wy s after sorebchariah
T
B [fai)
Yoot barsy feiet |
|
| Sombup Flaoond 2 i
THE DATA.OM THS TAB |5 READDHLY
[ Ready

To communicate with a device connected over a LAN, you need the IP
Address and the Local TCP Port.

6.  Click on Configuration Records to find these settings, see the example above. IP Address:
192.168.5.32; Local TCP Port: 10001 (0x2711).
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7.  Click on Web Configuration.
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8.  Click on Network to assign a new IP Address.
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z::':*&:ﬁ'n-;:-v:*;‘::"' @ upya i et buovining fin [ Sarwste Grvics B
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Connection Settngs L]
| 2150
9. Click on Channel 1 - Connection to select the protocol: TCP or UDP. Note: For UDP protocol, select

Datagram Type: 01

10.  Under Endpoint Configuration, enter the Local Port to be used to access the controller locally or
from a remote location. This should be provided by your company’s IT department.

11.  Click OK and then click Apply Settings for settings to be sent to the Ethernet device.

9. Modbus RTU & ASCII Serial Communication

The controller is equipped with serial communication capability as a standard feature. Baud Rate, Parity, Server
ID (Address) and Transmit Delay are entered in the System menu, which appears in the main Setup menu. The
baud rate and parity selected must match the settings for all other devices on the network. The Server ID must
be unique, so it will not interfere with other devices. Modbus Enron is supported by the Client/Snooper add-
on feature. The controller supports the following Modbus functions:

Table 2: Modbus Functions

Command Name Description

01 Read Coils (0x) Read coil value

03 Read Holding Register (4x) Read multiple bytes from holding registers.

04 Read Input Register (3x) Read multiple bytes from input registers.

05 Write Single Coil (Bit) Set single coil value control

15 Write Multiple Coils (Bits) Set multiple coil value control

06 Write Single Register Set single value into specified holding register.

16 Write Multiple Registers Set multiple values into specified holding registers.
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The multi-channel controller can also work as a “Modbus Display/Controller” by writing the desired value to
the selected Modbus input (MB-1 to MB-199). The Modbus input can be used the same way a 4-20 mA input
is used; it can be brought into a channel to be displayed and generate alarms to control relays, generate 4-20
mA outputs, and Modbus outputs (MO-1 to MO-64).

« Modbus Register Table

Table 3: Default Register Numbers / Addresses

Reg. Number Reg. Address  Description DataType Function Codes
40001 0 Channel (1) Value Float 03,04 R
40003 2 Channel (2) Value Float 03,04 R
40005 4 Channel (3) Value Float 03, 04 R
40007 6 Channel (4) Value Float 03,04 R
40009 8 Channel (5) Value Float 03, 04 R
40011 10 Channel (6) Value Float 03,04 R
40013 12 Channel (7) Value Float 03,04 R
40015 14 Channel (8) Value Float 03,04 R
40017 16 Total (1) Value Float 03,04 R
40019 18 Total (2) Value Float 03,04 R
40021 20 Total (3) Value Float 03,04 R
40023 22 Total (4) Value Float 03,04 R
40025 24 Timer (1) Value Float 03, 04 R
40027 26 Timer (2) Value Float 03,04 R
40029 28 Timer (3) Value Float 03,04 R
40031 30 Timer (4) Value Float 03, 04 R
40033 32 Alarm (1) Status* Short 03,04 R
40034 33 Alarm (2) Status* Short 03, 04 R
40035 34 Alarm (3) Status* Short 03,04 R
40036 35 Alarm (4) Status* Short 03,04 R
40037 36 Alarm (5) Status* Short 03,04 R
40038 37 Alarm (6) Status* Short 03,04 R
40039 38 Alarm (7) Status* Short 03,04 R
40040 39 Alarm (8) Status* Short 03,04 R

*Note: Alarm Status: 0: Off, 1: On, 2: On & Acknowledged
The table above contains some predefined registers and data types used.
The following table contains the definitions of all accessible registers with their corresponding data type.
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Table 4: Device Tag, Date & Time, Firmware Information

Reg. - Function
Address Description Data Type Codes R/W Comments

Reg. Number

40041-40056 40-55  Device Tag Strc'ﬂgf 21 0304 R \';'V‘::l;egg’;:ftt;;gl ;‘:'t”:ﬁar
RTC Date &
Time
40061 60 Year Short 03,04 R 120=2020
40062 61 Month Short 03,04 R
40063 62 Day Short 03,04 R
40064 63 Hour Short 03,04 R
40065 64 Minute Short 03,04 R
40066 65 Second Short 03,04 R
40073 72 SFT No. Short 03,04 R
40074 73 SFT Version Short 03,04 R
40081 80 Program Id Short 06,16 W | Program is executed
when Program Id is
Program written.
40082 - 40099 81-98 Parameters Various 06,16 W | Program parameters can
(x18) be written either before
or with the Program Id.

« Modbus application
o Snooper Mode

The Snooper mode can listen and read the process variables being transmitted on the RS-485 bus
without causing any disruptions to the network. The controller can read up to 199 Modbus values, as
inputs from other Modbus devices being polled by a Modbus Client. The inputs can be used as the
source for channels, math functions, alarms, relay control, etc.

Local Desplay with Remate Desplay with
Multi-Channel Contraller+ Snooper Baulti-Channel Controller+ Client

A= Modbus R5-485 =

Tanks with Mulilvarlable Level Transmitters
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This controlleris a highly sophisticated instrument with an extensive list of features and capabilities. If the front
panel buttons are used to program the controller, it may be a difficult task to keep everything straight. That is
why we strongly recommend the use of the free Tek-LCD 7801C configuration software for all programming
activities. A cable is provided with the controller for programming with the software. If you have programmed
the controller with the front panel buttons and it is not working as intended, try re-programming it with the

Tek-LCD 7801C configuration software.

Table 5: Troubleshooting Tips

Symptom Check/Action

No display or only backlight is visible, but
outputs still function normally.

1.

2.

Ambient temperature is below -40°C and affects
LCD visibility.
Grounding is inadequate or not connected.

Check earth ground continuity.

“BREAK"is displayed

1.

Check the 4-20 mA input; if less than the break
value (e.g. 0.01 mA), it displays BREAK. This can be
changed in the Input menu.

Modbus: Make sure all devices in the network have
a unique server ID.

Modbus Inputs: Check the Timeout setting, increase
the timeout if necessary.

Display response seems slower than normal

Ambient temperature is too cold: Consider installing a
heater with the instrument.

Display reading is unstable, it fluctuates too

1.

Check signal source stability

much 2. Increase filter value
3. Decrease the display refresh rate (increase time)
1. Cycle the power or
mA input not responding to signal changes 2. Gotosetup mA i.nput and disable input channel,
(value frozen) then enable the input Fhannel
3. Check that back cover is fully seated, and all I/0

cards are tightly fixed in place.

Display locks up or the instrument does not
respond at all

Cycle the power to reboot the microprocessor.

Settings reprogrammed, but instrument
behavior remains as previously programmed

Cycle the power to reboot the microprocessor.

Relay and status do not respond to signal

Check if relays are in manual control mode.
Check Setup menu alarm set and reset points.
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Check register number or register address being used
1. If using PLC address (Base 1) use register number

Writing to Modbus Input register failed (e.g.46701)
2. If using Base 0 address, use register address (e.g.
6700)
1. Check the data type.
The Modbus value being read is not correct 2. Check the byte order.

3. Confirm the units being sent by the server

Controller does not communicate with another | Check baud rates and parity settings. Make sure all
device. serial devices have matching parameters.

Other symptoms not described above Call Technical Support for assistance.
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