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unitronics V120-22-R6C Programmable Logic Controller

General Description

The products listed above are micro-PLC+HMIs, rugged programmable logic controllers that comprise built-in
operating panels.

Detailed Installation Guides containing the 1/0O wiring diagrams for these models, technical specifications, and
additional documentation are located in the Technical Library in the Unitronics website:


https://manuals.plus/
https://manuals.plus/
https://manuals.plus/category/unitronics
https://manuals.plus/unitronics/v120-22-r6c-programmable-logic-controller-manual.pdf

https://unitronicsplc.com/support-technical-library/

Alert Symbols and General Restrictions

When any of the following symbols appear, read the associated information carefully.

Symbaol Meaning Description
:?1 Danger The identified danger causes physical and property damage
.L Warning The identified danger could cause physical and property damage.
Caution Caution Use caution.

Before using this product, the user must read and understand this document.

« All examples and diagrams are intended to aid understanding, and do not guarantee operation. Unitronics
accepts no responsibility for actual use of this product based on these examples.

« Please dispose of this product according to local and national standards and regulations.

« Only qualified service personnel should open this device or carry out repairs.

. A Failure to comply with appropriate safety guidelines can cause severe injury or property damage.

. & Do not attempt to use this device with parameters that exceed permissible levels.

« To avoid damaging the system, do not connect/disconnect the device when power is on.

Environmental Considerations

. A Do not install in areas with: excessive or conductive dust, corrosive or flammable gas, moisture or rain,
excessive heat, regular impact shocks or excessive vibration, in accordance with the standards given in the
product’s technical specification sheet.

« Do not place in water or let water leak onto the unit.

» Do not allow debris to fall inside the unit during installation.

. A Ventilation: 10mm space required between controller’s top/bottom edges & enclosure walls.

Install at maximum distance from high-voltage cables and power equipment.

Mounting

Note that figures are for illustrative purposes only.
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Panel Mounting

Before you begin, note that the mounting panel cannot be more than 5 mm thick.

Make a panel cut-out of the appropriate size:
Slide the controller into the cut-out, ensuring that the rubber seal is in place.

Push the mounting brackets into their slots on the sides of the panel as shown in the figure below.
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Tighten the bracket’s screws against the panel. Hold the bracket securely against the unit while tightening the
screw.
5. When properly mounted, the controller is squarely situated in the panel cut-out as shown in the accompanying

figures.

-

-

. l-.w- Y
. -,
r-u.f_.'-;_- :
f = - R | AEeEImm —— o
- [ nezae [ g
ol ol ! P -
i i
. " J_F‘_'_,,.-"‘"_ -
max | i 4
- - -
; M : =

-




DIN-rail Mounting

1. Snap the controller onto the DIN rail as shown in the figure to the right.
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! = 9|3

Wiring

o & Do not touch live wires.

. & This equipment is designed to operate only in SELV/PELV/Class 2/Limited Power environments.

 All power supplies in the system must include double insulation. Power supply outputs must be rated as
SELV/PELV/Class 2/Limited Power.

« Do not connect either the ‘Neutral or ‘Line’ signal of the 110/220VAC to device’s 0V pin.

« All wiring activities should be performed while power is OFF.

« Use over-current protection, such as a fuse or circuit breaker, to avoid excessive currents into the power supply
connection point.

« Unused points should not be connected (unless otherwise specified). Ignoring this directive may damage the
device.

« Double-check all wiring before turning on the power supply.

« Caution: To avoid damaging the wire, do not exceed a maximum torque of: — Controllers offering a terminal



block with pitch of 5mm: 0.5 N-m (5 kgf-cm). — Controllers offering a terminal block with pitch of 3.81mm f 0.2
N-m (2 kgf-cm).
« Do not use tin, solder, or any substance on stripped wire that might cause the wire strand to break.

« Install at maximum distance from high-voltage cables and power equipment.

Wiring Procedure

Use crimp terminals for wiring;

« Controllers offering a terminal block with pitch of 5mm: 26-12 AWG wire (0.13 mm2 —3.31 mm2).
« Controllers offering a terminal block with pitch of 3.81mm: 26-16 AWG wire (0.13 mm2 — 1.31 mm2).

1. Strip the wire to a length of 7+0.5mm (0.270-0.300").

2. Unscrew the terminal to its widest position before inserting a wire.

3. Insert the wire completely into the terminal to ensure a proper connection.
4. Tighten enough to keep the wire from pulling free.

Wiring Guidelines

» Use separate wiring ducts for each of the following groups:
o Group 1: Low voltage I/O and supply lines, communication lines.
o Group 2: High voltage Lines, Low voltage noisy lines like motor driver outputs.
Separate these groups by at least 10cm (4"). If this is not possible, cross the ducts at a 90°angle.
o For proper system operation, all OV points in the system should be connected to the system 0V supply rail.
» Product-specific documentation must be fully read and understood before performing any wiring. Allow for
voltage drop and noise interference with input lines used over an extended distance. Use wire that is properly

sized for the load.

Earthing the product

To maximize system performance, avoid electromagnetic interference as follows:
o Use a metal cabinet.

« Connect the 0V and functional ground points (if exist) directly to the earth ground of the system.
» Use the shortest, less than 1m (3.3 ft.) and thickest, 2.08mm?2 (14AWG) min, wires possible.

UL Compliance



The following section is relevant to Unitronics’ products that are listed with the UL.
The following models: V120-22-T1, V120-22-T2C, V120-22-UA2, V120-22-UN2, M91-2-R1, M91-2-R2C, M91-2-
R6, M91-2-R6C, M91-2-T1, M91-2-T2C, M91-2-UA2, M91-2-UN2 are UL listed for Hazardous Locations.

The following models: V120-22-R1, V120-22-R2C, V120-22-R34, V120-22-R6, V120-22-R6C, V120-22-RA22,
V120-22-T1, V120-22-T2C, V120-22-T38, V120-22-UA2, V120-22-UN2, M91-2-FL1, M91-2-PZ1, M91-2-R1, M91-
2-R2, M91-2-R2C, M91-2-R34, M91-2-R6, M91-2-R6C, M91-2-RA22, M91-2-T1, M91-2-T2C, M91-2-T38, M91-2-
TC2, M91-2-UA2, M91-2-UN2, M91-2-ZK, M91-T4-FL1, M91-T4-PZ1, M91-T4-R1, M91-T4-R2, M91-T4-R2C, M91-
T4-R34, M91-T4-R6, M91-T4-R6C, M91-T4-RA22, M91-T4-T1, M91-T4-T2C, M91-T4-T38, M91-T4-TC2, M91-T4-
UA2, M91-T4-UN2, M91-T4-ZK are UL listed for Ordinary Location.

For models from series M91, that include “T4” in the Model name, Suitable for mounting on the flat surface of Type
4X enclosure.
For examples: M91-T4-R6

UL Ordinary Location

In order to meet the UL ordinary location standard, panel-mount this device on the flat surface of Type 1 or 4 X
enclosures

UL Ratings, Programmable Controllers for Use in Hazardous Locations, Class I, Division 2, Groups A, B, C and
D.

These Release Notes relate to all Unitronics products that bear the UL symbols used to mark products that have
been approved for use in hazardous locations, Class I, Division 2, Groups A, B, C and D.

Caution:

. A This equipment is suitable for use in Class |, Division 2, Groups A, B, C and D, or Non-hazardous
locations only.

. & Input and output wiring must be in accordance with Class I, Division 2 wiring methods and in accordance
with the authority having jurisdiction.

« WARNING—EXxplosion Hazard—substitution of components may impair suitability for Class |, Division 2.

« WARNING — EXPLOSION HAZARD — Do not connect or disconnect equipment unless power has been
switched off or the area is known to be non-hazardous.

« WARNING — Exposure to some chemicals may degrade the sealing properties of material used in Relays.

« This equipment must be installed using wiring methods as required for Class I, Division 2 as per the NEC
and/or CEC.

Panel-Mounting

For programmable controllers that can be mounted also on panel, in order to meet the UL Haz Loc standard,



panel-mount this device on the flat surface of Type 1 or Type 4X enclosures.

Relay Output Resistance Ratings

The products listed below contain relay outputs:
Programmable controllers, Models: M91-2-R1, M91-2-R2C,M91-2-R6C, M91-2-R6

« When these specific products are used in hazardous locations, they are rated at 3A res.
« when these specific products are used in non-hazardous environmental conditions, they are rated at 5A res, as

given in the product’s specifications.

Temperature Ranges

Programmable Logic Controllers, Models, M91-2-R1, M91-2-R2C, M91-2-R6C.

« When these specific products are used in hazardous locations, they may be used only within a temperature
range of 0-40°C (32- 104°F).

» When these specific products are used in non-hazardous environmental conditions, they function within the
range of 0-50°C (32- 122°F) given in the product’s specifications.

Removing / Replacing the battery

When a product has been installed with a battery, do not remove or replace the battery unless the power has been
switched off, or the area is known to be non-hazardous.

Please note that it is recommended to back up all data retained in RAM, in order to avoid losing data when
changing the battery while the power is switched off. Date and time information will also need to be reset after the
procedure.



Analog pils

Graphic Disglay STM. LCD m

Typetr of Ingust Irminaticn backlghs LED, yelicw-grean,
AND - AN1 Twa 10-bi, mulli-range inpubs | software-consroiied
=100, O-P0mmA -0, Ehlﬂﬂrmnhmm 12Bx64 pimals
AMD - ANS Four 10-b, curment inputs
| D-20wmd, 4-20maA. Ses Mola 5 _Ellhﬂm“
Commarson mashod SuCCEESE approxEmation Humbar of keys
Input mpedance |
e o0 T—
SOCCY for curnent .
ANZ - ANS | 24301 for current Semory s feota) [ 353
Gatvanic moipi a0 L tm“ [JE;H:I : éﬁu
Resplution {excep] 4-20ma] | Vit {1024 Lnits) ong Inisgers ]
Resohution at 4-20mA | 204 1o 1023 (820 units) Liutte Word (X2 DS urergred) L84
Comersion ime | Accormng 1o e I;hu:. (24
fbsolube max, rating | £15V e | Vi
[ ——_— +2LSH Courtens L4
Linsarity emor L8 mul.rmu _nglzns.;u:..-mxgl-'msm
- e T2 [Up
Status indication Yes, See Mote 6 Eummmﬂ [ 8.6s for bl operation
Pl
5 Analog mpuls AND -ANS can luncon only @i curmenl inputs RS Lisisd o
B The analog vaiss can also mdcals when he gl s Sonciionng out of » Anphcahon Downloaa L) plosd
FRNgE. ¥ & Brakng npul (evEIES Ao Ihe (IS Tnge, 1S vaiug sl » Applcation Testng (Debug)
R el # Connedt o GSM or standard
tslaghomns modenm
= Sencdirecaive SMS massages

e . i -Fl:-lrnmlmpn:grmrung

T T A ST e g 1y e Ty

. R5A85 Nefworking

| & ports

| Mane

[ =0v

2

| -7 o + 12V cilfprantial max.
Shisdced Twisbad pair,

in compliance with E1A RS485
MNona

| 170 - 57600 bps
[Upto32

Fiohe:
H mMnmwwwmm
Rafer (0 i cormoliers Lise Guade reg H

[CYErIIET= S - o 125 acdiboral 1105

including digital & analog VOs,
| RTD and morm

Canbusport _______ JECRCEERISE

Baud rate rangs - 1hibps

Cabila langth L.|p-1.n10|.'.ﬂlrn1|r2-l-'-'ﬂﬂm

7" Shisks -
s b connacied ol the sgnals
The 0V signal of S snaiog inpul must b coresscied b e coniralers OV, CANbus connection

mm_hw cutputs. FHVAC | 24V0C

| SPST-NO relay
Tmuf-rﬂa-,- Tasamisiwa JY-24H-K, of
MAIS [Matsushila) JO1A-24 or
| OAROMN GEE-1114P-24VIDC
Inndaticn Iy reslay
Outpidl curneni 54, e, (resisiive load)
1A max. (inductive load)
Max. froguancy | 0. 5Hz (at maimum radod load)
Contach prolsction | External precautions requirsd
Clock (RTC Real-timse chock funchions
Relay Ouiputs g | (Date and Time)
Batiery back-up T yars typical battery Back-up for
| ATC and system data
Batimry Coan bype, 3V Bthium baibery,
CRMMED
Weight | %20 (1.3 02)
Operational \emperatusne | 0o BD*C (32 o 122°F)
Siexaps wmparature | -0 ba BOYC (-4 ta 140°F)
Ralatneg Hurmidity [FEH) | 5% 1o B5% [non-condensing )
Mounbng mathod Ditd=rail mosirdesd (IP20MEMAT )

| Panal mouried (IPESNEMALX]




91-2-R6C

24VDC, 6 pnp/npn digital inputs, 6 analog inputs, 1 high-speed counter/shaft
encoder input, 6 relay outputs, I/O expansion port, RS232/RS485, CANbus

T s Power supply, pnp |socwrce) inputs

Pormissiie rangs 20AVDC o 8 BVDC wah less
|Than 10% ripple

MMammum curment oorswmgbion 1 M0muir 24Dl (pnp mputs )
jm*’v’ﬂ'ﬂiﬂiﬁrﬂﬂi

T ¢ ¢ (<0 o non sk

inputs. Sea Note 1
Borminal npul voltags |$4VDRE. Ses Mals 2
Inpui voltages foe pnp (source). | 0-5VOG for Loge T e
| 17-28.8vDLC for Legic 1 T Wvned SBLINOMaQIEn Merie Bnca, MoulTl e COAEGE ¢ 8 metal
Inparl voltages for npn {sink | 17-28. BvDC =dmA for Logic 0 pansticatensl s anrth the power sugply. Eart the gower supply
|-G EmA for Loges 1 sigral 0 e Metl LSRG B PR WhosE leng® does nol exnesd 1 0om
Inpail cusrerd | BrAE DT H ipinef EOPMERMTE (M) Pt [TV el D0 P BT Tl Pt Bl
inpul irgedarcs LT H]
jeacept high-apeed inputs) | I
i nipn [$ink] inputs =
Input caltile lengin [Up 1o 108 meters. unshisided _ . = -

ﬁ__-_"

=

Hign-speed courter RS
puts are wired for use a8 a high-
Spindd conndnr inpulishad
| encoded, See Notes 3 and 4,

Resanbution | Be-boit

Input fracumncy | Dz max

Minimum puiss |#0ps
Pl
1. Al imputs can be sat i0 pnp | EaeTe) or non (sni] vin 8 sngie jmper s Prp {sowrce) high-speed countor
AgpE e

& npn [srk) Fresty e oo sappdied froem Sy Coniroibees. DO SURR

3 inpul B can funchon & aither hgh-apest courder or & par ol & shall
SNCodeT b S Las Fegh-apesd npul specfoahons opply. YWhan wsed
an @ rormad digital mpeil, normal e specficabors aply

4 inpul 81 can Funcon &S ol Courier resel, OF 88 & ronmal dgilel
it in sihar cass. specificalons s Those of 8 normal digital inpul.
This inpul mary sl be used bs pan of & shall ercoder, in ihis case,
g spetad gt spacilcatons apoly

yip—

= Lrnsisdd pins ehould Fol B connecied | igndfing P destine My
darmage e conlrolis

= Wmpeopesr s Ol The prociuc]l may severely damages the oorvirodes
- Raded io tha cortrolers Liser Ouste iegaicig witng cofmsdeimbioni

Balore wimg The pioduc], | s the respormibiity of e user 16 nead Fe
product's, User Guids and a8 SCONMINTYING JoCUmSnaton




Arnalog Inpuls

Type of Inpu
AND - AN1 Twes 10:-hit. mulbi-rangs inpuis:
0- 10, O-20emé, &-20mA
M2 - ANS Four 10-bil, curment inputs.
| B-20mi, 4-20mA. Ses Nobe 5
Convarson mathod | BUCCATSAE EpIOAImaton
nput impedanco
AND - AN =T00KL] for volmge
SO0 for current
ANZ - ANS | 24300 for curment
Galvanic solaton | Mona
Respiution (sncept 4-20mA} | 10-tot {1024 wnits)
Resolution at 4-20mA | 204 1o 1023 (820 units)
Convarsion fime | Aceording bo M
Absalute mas. rating | 295y
Full scale smor | &2 L5E
Linsarity armor I:?LSE
Sabus indicalicn | ¥ou, Sow Mol &
Paiaey

& Anaing rpets ARZ ANS Can Sanclion o0y A% oumenT el
B Tha anaiog valss con sl indicsis whan s inpul B incsoning oul of

riange N @ drubig Fgd deevalen. sl e pairreesilis rafge, i vk wil
< lerat

Moba
T. Ghisics sresid be connecind &l Tha signals’ souros
T (N sigfusl of e dcig Nl Must B Connechid 10 e comiole s (Y

E T S vy ouipis, Z30VAC | F4VOC

Dulput type | SPST-NO relay
Typa of relay Takmmisawa JY-24H-K, or
MAIS (Matsushita) JOUA-24V or
| OMRON GEB-1114P- 24400
Esolation | by reday
Output eurram 54 mx. (ressthe load)
A mas, {inductive load)
Max, froguency 0.5z (at maxemum rated icad)
Contact prolmschion | Eximmad precautions reguired
Relay Outputs

I o LED-W-WHHW
Displary size | & Inas, 16 characiers
Character size 8 n & matria. .85 x 5.55mm
LT Y - orbiare
Mumber of koys 15

Lacder Coda Mamory (vrual] | Mk

Mamory Bits |coils) | 256

Mamory IMegers (Regsiers) | 258

Tirmars B4

RS212 [See Note 8)
Gahanic isolation

VORAgE bits

R548% (Seo Mot )
Input vollage
Cabils lyps
Galvinic isolaton

Baud raie
Nocdms

| A2psec, for bt cperations
1024 nlegers (indirsct access)
| B0 uses-gesigned displays
B4 HMI vanables are available 1o
conditionally display and modify
e, il dabes, Bries & bmer
wiluing, Tha user can also creals
8 st of up o 120 variabie
taw! displays, iotaling up o 2K

Lised for

» Appication Download/ Upload
& Applcalion Testing (Debug)
® Connect 1o GSM or standard
telaphars modam

= Sendrecaive SMS meseages
- Anmobo SCORSS Prograemming

& R5485 Metworking

|1 port

| Nans

| 22V

i

[-7 o 12V differential max

Sheblted bwished pair,

N compliancs with ELA 5485

| Mong

| 110 = 5T600 bps

[Upio3z

Ficile
B REFIPRSERS m gmlsrmened by jorgee sengd and snng @y Gescibes m e
dorurrard “HUY RS405 Pord Sattings” packagesd wih ha controlle

L0 expansion port _____ IERCLEC Rl

inchading digital & analog L0s
RTD and mors
EITTY T ;- - G noces
Baud rate range 10#bps - 1Mbps
Cable length Up o 1000m for 24V0C network
CAMNbus connection

Clock (RTC) Real-lime clock funcions
(Chabe @ Tirma)
Battery back-up | F years typical bafiery back-up for
| RTC and sysiem dala
i | 310g (1053 az)

Dperaticnal emparatirs

0 i S0°C (32 1o 122°F)

Sioragn temperatung | =1 o B0°C (4 w0 T40°F)
Rekative Humsdity (RH] | 5% o 95% [non-condansing |
Mouniting misthod Dik-rail mounied (IF20MNEMAT)

Panel mounted (IPSSMNEMALX)



I/O Jumper Settings

The tables balow show how to 581 a specific jumper to change tha functionality of the controller,
To open the controller and access the jumpers, refer io the directions al the end of (hese specifications

:nm;:nr;::;h jumper seitings and wiring connecions may savenaly damage the controller
Digital Inputs type
. __npn (sink) | pnp (source)”
JP1 A B
== I l

Jurmgent 12 @ nob osead

Analog Inputs type

| Voltage Currant*
JP3 | A _ B
JP4 A B
"Dslauh Taciory setings
E in this figure, the jumper settings will cause
i the controller (o function as follows:

Digital inputs: npn
Analog wput B0 Voltage ingul
Analog input #1; Current input

Communication Ports

Note that different controller models offer different serial and CANbus communication options. To see which
options are relevant, check your controller’s technical specifications.

. A Turn off power before making communications connections.
Caution

« Note that the serial ports are not isolated.

« Signals are related to the controller’s 0V; the same 0V is used by the power supply.



« Always use the appropriate port adapters.

Serial Communications

This series comprises 2 serial port can be set to either RS232 or RS485 according to jumper settings. By default,
the ports are set to RS232.

Use RS232 to download programs from a PC, and to communicate with serial devices and applications, such as
SCADA.

Use RS485 to create a multi-drop network containing up to 32 devices.

Caution

« The serial ports are not isolated. If the controller is used with a nonisolated external device, avoid potential
voltage that exceeds + 10V.

Pinouts
The pinouts below show the signals between the adapter and port.

RS232 RS485 Controller Port I
Pin # | Description Pin # Description

1 | DR signal 1 A signal (+) = il =

2 | oV reference 2 (RS232 signal) = =

3 | TXD signal 3 (RS232 signal) Pn#— "L _

4 RXD signal 4 (R5232 signal)

5 | OV reference i (RS232 signal)

iy D5R signal® G B signal (-)

*Standard programming cables do not provide connection points for pins 1 and 6.

RS232 to RS485: Changing Jumper Settings

« To access the jumpers, open the controller and then remove the module’s PCB board. Before you begin, turn
off the power supply, disconnect and dismount the controller.

« When a port is adapted to RS485, Pin 1 (DTR) is used for signal A, and Pin 6 (DSR) signal is used for signal B.

« If a port is set to RS485, and flow signals DTR and DSR are not used, the port can also be used to

communicate via RS232; with the appropriate cables and wiring.

. & Before performing these actions, touch a grounded object to discharge any electrostatic charge.
« Avoid touching the PCB board directly. Hold the PCB board by its connectors.



Opening the controller

o

M91: RS232/RS485 Jumper Settings

1. Turn power off before opening the controller.
2. Locate the 4 slots on the sides of the controller,

3. Using the blade of a flat-bladed screwdriver, gently
pry off the back of the controller.

4, Gently remove the top PCB board:

a. Use one hand to hold the top-most PCB board
by its top and bottom connectors.

b. With the other hand, grasp the controller, while
keeping hold of the serial ports; this will keep
the bottom board from being removed together
with the top board.

c. Steadily pull the top board off,

5. Locate the jumpers, and then change the jumper
settings as required,

6. Gently replace the PCB board. Make certain that the
pins fit correctly into their matching receplacle.

a. Do not force the board into place; doing so
may damage the controller.

7. Close the controller by snapping the plastic cover
back in its place. If the card is placed correctly, the
cover will snap on easily.

RS232/RS485 Jumper Setting RS485 Termination
To use as Jumper 1 Jumper 2 Termination Jumper 3 Jumper 4
RS232° A A ON* A A
RS485 B B OFF B B
*Default factory setting.




V120: RS232/RS485 Jumper Settings

Jumper Settings RS485 Termination
Jumper R5232* RS5485 Jumper ON* OFF
COM 1 1 A B 3 A B
2 A B 4 A B
COM 2 5 A B 7 A B
6 A B 8 A B

*Default factory setting.
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CANbus
These controllers comprise a CANbus port. Use this to create a decentralized control network of up to 63
controllers, using either Unitronics’ proprietary CANbus protocol or CANopen.

The CANbus port is galvanically isolated.

CANbus Wiring

Use twisted-pair cable. DeviceNet® thick

shielded twisted pair cable is recommended.

Network terminators: These are supplied with the controller. Place terminators at each end of the CANbus
network.

Resistance must be set to 1%, 1210, 1/4W.

Connect ground signal to the earth at only one point, near the power supply.

The network power supply need not be at the end of the network
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DR N -V 24V Commaon Supply for CANbus
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iy« | PE Pratective Earth
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The information in this document reflects products at the date of printing. Unitronics reserves the right, subject to
all applicable laws, at any time, at its sole discretion, and without notice, to discontinue or change the features,
designs, materials and other specifications of its products, and to either permanently or temporarily withdraw any
of the forgoing from the market.

All information in this document is provided “as is” without warranty of any kind, either expressed or implied,
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