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DESCRIPTION

The UMX-8 is a Multi-output Programmable
Controller which expands the input or output capability
of building automation controllers. The UMX-8 has 8
SPDT output relays that provide ON/OFF control from a
jumper-selectable PWM or analog (current or voltage)
input signal. The sequence of operation can be easily
selected by DIP switches. A “Dual” mode allows two (2)
UMXs to be controlled in sequence from a single input
signal. HOA switches allow for manual override of each
relay output. Feedback and LEDs provide status indica-
tion of the UMX-8.

The UMX-4 provides 4 SPDT output relays. All jumper
positions and DIP switch settings are identical to the
UMX-8. The operation of the UMX-4 is identical to relays
1-4 on the UMX-8. Feedback and LEDs provide status
indication of the UMX-4.

Standard control sequences include:

e Multiplexed 4 or 8 relay output expander - provides
standard 4 or 8 output expansion from one BAS out-
put.

Multiplexed 4 or 8 input expander - provides standard
4 or 8 input expansion from one BAS output and one
BAS input.

RTU or AHU controller - provides multi-stage heating
and cooling sequences with economizer.

Sequencer - 4 or 8 stages of sequential control.
Custom sequences are available - consult Kele
engineering for details.

MODELS UMX-4 & UMX-8

FEATURES

e Four (4) or eight (8) SPDT relay outputs

¢ HOA switches

e LED status indication

 Field-selectable programs

e Output status feedback

e Override indication

 Field-selectable PWM or analog current or voltage
input

e Pull-apart terminal blocks

SPECIFICATIONS

UMX-4;
24 VDC +#10% @ 90 mA max
24 VAC +10% @ 210 mA max

UMX-8:
24 VDC +10% @ 150 mA max
24 VAC £10% @ 350 mA max
PWM, 0-20 mA, 0-5V, 0-10V,
0-15V, jumper-selectable
Current: 250 Q
Voltage: 46.4 kQ min
UMX-4:
4 SPDT, 5A @ 24 VDC/24 VAC
UMX-8:
8 SPDT, 5A @ 24 VDC/24 VAC

Transistor switch,
30 VDC @ 100 mA max

Supply voltage

Input signal*
Input impedance

Output relays

Override output
status

UMX-4: 1 output, 1-5V for relays 1-4
UMX-8: 2 outputs, 1-5V for relays
1-4 and 1-5V for relays 5-8

Status feedback

Feedback load

current 3 mA max per output
Operating temp 32° to 158°F (0 to 70°C)
Humidity 95% noncondensing
Dimensions

7"W x 3.25"H x 1.56"D
17.78 cm x 8.25 cm x 3.96 cm

(UMX-4 & UMX-8)

*Each input command signal (as listed in the control sequence tables)
may vary up to 35% of the change to the next highest or lowest
command signal (as shown in tables) and still be considered
valid.
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OPERATION

Single and Dual UMX Control - The UMX can be operated in both a single and dual operating mode. In the single
mode, one UMX is controlled from a single analog or PWM signal. In the dual mode, 2 UMXs are controlled in
sequence, providing 16 relay outputs from a single analog or PWM signal. This dual UMX control is not available
with all control sequences. Refer to the control sequence tables for availability. If single UMX control is to be used,
refer to Table 1 for DIP switch settings. For dual UMX control, refer to Table 2.

Pulse Width Modulation (PWM)

To control the UMX from a PWM signal, put the input selection jumper on the UMX in the “PW” position. Set the
operating mode DIP switches (Table 1 or Table 2) as required. Refer to the control sequence tables for time base
and control sequence information.

Analog Input (ANA)
The UMX can be controlled from an analog current or voltage input. To operate in this mode, set the input selection
jumpers on the UMX as shown in this table:

Analog Input Jumpers
Analog input | 0-20 mA | 0-5V 0-10V | 0-15V

AN MA 5V 10v 15v
OPERATING MODE (DIP SWITCHES 1, 2, 3, & 4)
Table 1 Single Unit UMX Control Table 2 Dual UMX Control
DIP SWITCHES DIP SWITCHES
PWM | ANA | L1 | L2 |HSL|CSL |SVT LVT |1 2 3 4 PWM | ANA | L1 | L2 |HSL | CSL|SVT|LVT |1 2 3 4
X 00|01 X X 0/0]1]0
X X X 0O|/1/0]0 X X 010111
X X X lol110]1 X X X X 10|00
X X X ol1/110 X X X X 1]/010]1
X X X 1o l11111 X X X X 1101110
X X X X [12]0 1)1
X X | X X 11010
PWM = PWM Input Signal X X | X X 1)1 ]0]1
ANA = Analog Input Signal X X X | X 1/1/11]0
L1 = Level 1 UMX (Dual UMX Mode) X X X X |1]1]1]1
L2 = Level 2 UMX (Dual UMX Mode)
HSL = Hold Outputs on Signal Loss (Analog Input Mode)
CSL = Clear Outputs on Signal Loss (Analog Input Mode) DIP Switches:
SVT = Short Signal Validation Time (Analog Input Mode) 0=0FF
LVT = Long Signal Validation Time (Analog Input Mode) 1=0ON

L1, L2 - UMX Levels - Dual UMX Mode Only - In the “Dual UMX” mode, two (2) UMXs respond in sequence to a
single input signal. Using the DIP switch settings shown in Table 2, assign the first UMX to Level 1(L1) and the sec-
ond UMX to Level 2 (L2). “Dual UMX " control is available in most analog and PWM modes. PWM time base dou-
bles in “Dua | UMX” mode.

HSL, CSL - Signal Loss Hold - Analog Input Mode Only - When using an analog input, the UMX can be pro-
grammed to either hold all relays in their current state (HSL) or turn all relays off (CSL) upon a loss of the input sig-
nal. Use DIP switch settings shown in Table 1 or Table 2 to program this feature.

SVT, LVT - Signal Validation Time - Analog Input Mode Only - When varying an analog input signal to the UMX,
it is necessary for the input signal to remain at the desired value for a set length of time. This prevents other relays
on the UMX from energizing while the input signal is changing values. This set length of time, or validation time, can
be programmed to either 1 second (SVT) or 3 seconds (LVT). Use the DIP switch settings in Table 1 or Table 2 to
select the validation time.




CONTROL SEQUENCE TABLES

Output Expander with PWM INPUt (TADIE 3)......coiuiiiiiiiieiiiie ettt
Output Expander with AnNalog INPUL (TADIE 4) ...cccoeeieiiie e e e et eeaeean
Input Expander with PWM or Analog Input (Table 5)... .
Multi-stage Sequencer with PWM or Analog INput (TabIE 6) ........ceeeiiiiiiiiieiiiiiiiee e
Rooftop Unit or AHU Controller with PWM or Analog Input
2 cooling and 2 heating stages, economMiIzer (Table 7)......c.uviiiiiiiiiiiee et e
3 cooling and 3 heating stages, economizer (Table 8)..........coiiiiiiiiiie i e
Alternate control sequence for 3 cooling and 3 heating stages, economizer (Table 9)...

WIRING - SINGLE UMX

V39ZA1 VARISTOR

NOTE: ANY OUTPUTS DRIVING AN EXTERNAL RELAY
OR AN INDUCTIVE LOAD SHOULD HAVE A
VARISTOR INSTALLED AT THE RELAY AS SHOWN.

TZS179918®
9
@

FH #H FH 75§75 75 75 74

OO0 OO0 |[OOOO OOOO [[OOOO OO0 || OO OOV |

Lep noicaTion: — || € @ D
RELAY LEDS (RED): I 9 237 FEEDBACK STATUS (1-5 VDC)
ON WHEN RELAY IS g " 3 Hc - FOR RELAYS 5-8
ENERGIZED IN "AUTO" o
OR "HAND" POSITION zX
5% + FEEDBACK STATUS (1-5 VDC)
¢ FBK2 | _ FORRELAYS 1-4
» FBK1
A g 9 ? é‘g’MPWR e | ' 24 VAC OR 24 VDC POWER SUPPLY
S g 9 PWM {
T2z BWM ) L COMPUTER CONTACTS CAN BE
z 3 ANA i INSERTED IN EITHER PWM LEAD.
@ m @ w OVERRIDE[ ]
24 VAC OR 24 VDC FOR PWM SIGNAL (IF USED).
SIGNAL IS OPTOISOLATED AND POLARITY
INPUT JUMPERS INSENSITIVE. ANY 24 VAC OR DC SOURCE
LED INDICATION : CAN BE USED FOR THE SIGNAL
POWER (GREEN): ON WHEN POWER IS PRESENT
PWM (YELLOW): ON WHEN PWM SIGNAL IS PRESENT — ANALOG CURRENT OR VOLTAGE INPUT
OVERRIDE (RED): ON WHEN ANY OVERRIDE SWITCH IS + SIGNAL (IF USED)
OUT OF THE "AUTO" POSITION
OVERRIDE OUTPUT, TRANSISTOR SWITCH

30 VDC @ 100 MA MAX, SWITCH CLOSES TO
COMMON WHEN ANY OVERRIDE SWITCH IS
OUT OF THE "AUTO" POSITION.

NOTE: IF DRIVING A DC RELAY, A REVERSE
CONNECTION DIODE IS RECOMMENDED
ACROSS THE RELAY COIL

(SUCH AS 1N4004).




WIRING - DUAL UMX

PWM INPUT SIGNAL

O [FBK2
© |FBK1
LEVEL 1 O [24v PWR ’ -+ 24 VAC OR 24 VDC
© [com * —  POWER SUPPLY
UMX O [pwm
© | PWM
© [ANA
© [OVERRIDE COMPUTER CONTACTS CAN BE
/INSERTED IN EITHER PWM LEAD.
'l % F 24 VAC OR 24 VDC
oM —P— FOR PWM SIGNAL
@ FBK2 SIGNAL IS OPTOISOLATED AND
@ FBK1 POLARITY INSENSITIVE. ANY 24 VAC
LEVEL 2 © [24v PWR ( ( OR DC SOURCE CAN BE USED FOR
@ COM Lr THE SIGNAL. (INPUT JUMPERS SET
TO "PW" POSITION ON BOTH
UMX % PWM — UMX BOARDS)
PWM
O [ANA
© [OVERRIDE
ANALOG INPUT SIGNAL
© [FBK2
© |FBK1
© [24vV PWR ? -+ 24 VAC OR 24 VDC
LEVEL1 | O com * —  POWER SUPPLY
UMX 1O [ PwM
© | PWM
© [ANA
© [OVERRIDE
— M1+ CURRENT OR
© [FBK2 &— — VOLTAGE ANALOG
% FBK1 INPUT SIGNAL
24V PWR SEE TABLE FOR
LEVEL 2 © [com ( ENPUT JUMPERS)
UMX % BVWM
PWM
S TANA INPUT JUMPERS
© [OVERRIDE INPUT LEVEL 1 LEVEL 2
SIGNAL UMX UMX
0-5V AN/5V AN/5V
0-10V AN/10V AN/10V
0-15V AN/15V AN/15V
0-20 MA AN/MA AN/5V




Table 3 Control Sequences

OUTPUT EXPANDER WITH PWM INPUT - Provides 4, 8, 12, or 16 relay outputs
controlled from a single BAS pulse-width modulated output. A time base of 9, 18, or 36

seconds is available.

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

Level 2 Level 1

DIP switches 5,6,7,8 Sing'ﬁj lfv"\/'>><< f%selays DuaIU Uli\n/l))(( R%Iays Dual Sm); Rglays
OFF,OFF,OFF,OFF  OFF,OFF,OFF,ON UMX-4 Unixa nryoa
PWM (sec) PWM (sec) 87654321 (87654321 87654321
0.5 1.0 00000000 | XXXXXXXX | 00000000
1.0 2.0 X XXX XXX1 X XX XX XXX XXX X X XX1
1.5 3.0 XXXXXXX0 | X XXXXXXX | XXX XXXXO0
2.0 4.0 XXXXXXLX | X XXXXXXX | XXX XXX1X
2.5 5.0 X XXX X X0 X X XX XX XXX XXX XX X0 X
3.0 6.0 XXXXXIXX [ X XXXXXXX | XXX XX1XX
35 7.0 XXXXXOXX | X XXXXXXX | XXX XXO0 XX
4.0 8.0 X XXX1 XXX X XX XX XXX XXX X1 XXX
4.5 9.0 XXXX0O XXX | X XXXXXXX | XXX X0 XXX
5.0 10.0 XXXLIXXXX | X XXXXXXX | XXX 1XXXX
55 11.0 X X X0 X XXX X XX XX XXX XXX 0 X XXX
6.0 12.0 XXIXXXXX | X XXXXXXX | XX1 XXXXX
6.5 13.0 X XOXXXXX | X XXXXXXX | XX0 X XXXX
7.0 14.0 X1 XXXXXX X XX XX XXX X1X X X XXX
75 15.0 XOXXXXXX | X XXXXXXX | X0XXXXXX
8.0 16.0 I XXXXXXX [ X XXXXXXX 1 X X X X XXX
8.5 17.0 0 X XX X XXX X XX XX XXX 0OXX X X XXX
9.0 18.0 11111111 | XXXXXXXX 11111111
9.5 19.0 11111111 00000000 XXX X X X XX
10.0 20.0 11111111 [ XXXXXXX1 XXX X X X XX
10.5 21.0 11111111 | XXXXXXXO0 XX X X X X XX
11.0 22.0 11111111 [ XXXXXXLIX | XXXXXXXX
11.5 23.0 11111111 X XX XXX0 X XXX X X XXX
12.0 24.0 11111111 [ XXXXXLIXX | XXXXXXXX
12.5 25.0 11111111 [ XXXXXO0XX | XXXXXXXX
13.0 26.0 11111111 | XXXX1IXXX | XXXXXXXX
13.5 27.0 11111111 [ XXXX0XXX | XXXXXXXX
14.0 28.0 11111111 [ XXX1IXXXX | XXXXXXXX
14.5 29.0 11111111 X X X0 XXXX XXX X X XXX
15.0 30.0 11111111 [ XX1IXXXXX | XXXXXXXX
15.5 31.0 11111111 [ XX0XXXXX | XXXXXXXX
16.0 32.0 11111111 | XIXXXXXX | XXXXXXXX
16.5 33.0 11111111 [ XOXXXXXX | XXXXXXXX
17.0 34.0 11111111 [ 1 XXXXXXX | XXXXXXXX
17.5 35.0 11111111 0 X XXX XXX XXX X X XXX
18.0 36.0 11111111 11111111 XX X X X X XX

(&)]




Table 4 Control Sequences

OUTPUT EXPANDER WITH ANALOG INPUT - Provides 4 or 8 relay outputs
controlled from a single BAS analog voltage or current output. "Dual" UMX control is
not available with this sequence.

Relay status

0 = Command OFF
1 = Command ON
X = No change of state

DIP switches 5,6,7,8 DIP switches 5,6,7,8 Single UMX Relays
OFF, OFF, ON, OFF OFF, OFF, ON, ON UM XU-N?X 4
MASIG | 5VSIG | 10VSIG [15VSIG [ mASIG | 5VSIG | 10VSIG |[15VSIG | 87654 32 1
3.5 0.75 1.5 2.25 4.0 1.00 2.00 3.00 000 000O00O0
4.0 1.00 2.00 3.00 4.9 1.24 2.47 3.71 XXX X XXX1
5.0 1.25 2.50 3.75 5.9 1.47 2.94 441 XXX XX XXO0
6.0 1.50 3.00 4.50 6.8 1.71 341 5.12 XXX X XX1X
7.0 1.75 3.50 5.25 7.8 1.94 3.88 5.82 XXX X XX0X
8.0 2.00 4.00 6.00 8.7 2.18 4.35 6.53 XXX X X1XX
9.0 2.25 4.50 6.75 9.7 2.41 4.82 7.24 XXX X X0XX
10.0 2.50 5.00 7.50 10.6 2.65 5.29 7.94 XXX X1 XXX
11.0 2.75 5.50 8.25 11.5 2.88 5.76 8.65 XXX X0 XXX
12.0 3.00 6.00 9.00 12.5 3.12 6.24 9.35 XXX 1 XXXX
13.0 3.25 6.50 9.75 13.4 3.35 6.71 10.06 XXX 0 X XXX
14.0 3.50 7.00 10.50 14.4 3.59 7.18 10.76 XX1 XX XXX
15.0 3.75 7.50 11.25 15.3 3.82 7.65 11.47 XX0 X X XXX
16.0 4.00 8.00 12.00 16.2 4.06 8.12 12.18 X1 X XXXXX
17.0 4.25 8.50 12.75 17.2 4.29 8.59 12.88 X0 X X X XXX
18.0 4.50 9.00 13.50 18.1 453 9.06 13.59 I XX XX XXX
19.0 4.75 9.50 14.25 19.1 4.76 9.53 14.29 OXX XX XXX
20.0 5.00 10.00 15.00 20.0 5.00 10.00 15.00 11111111
DIP switches 5,6,7,8 DIP switches 5,6,7,8 Single UMX Relays

OFF, OFF, OFF, ON OFF, OFF, OFF, OFF UMX-8
mA SIG 5VSIG|10VSIG [15VSIG || mMASIG |5VSIG |10V SIG | 15V SIG 8765 Z”\élxzi
— — — — 4.0 1.00 2.00 3.00 0000O0O0O0O
4.0 1.00 2.00 3.00 5.0 1.25 2.50 3.75 XX XX XXX1
5.0 1.25 2.50 3.75 6.0 1.50 3.00 4.50 XX XX XXXO0
6.0 1.50 3.00 4.50 7.0 1.75 3.50 5.25 XX XX XX1X
7.0 1.75 3.50 5.25 8.0 2.00 4.00 6.00 XX XX XX0X
8.0 2.00 4.00 6.00 9.0 2.25 4.50 6.75 XX XX X1XX
9.0 2.25 4.50 6.75 10.0 2.50 5.00 7.50 XX XX X0XX
10.0 2.50 5.00 7.50 11.0 2.75 5.50 8.25 XXX X1 XXX
11.0 2.75 5.50 8.25 12.0 3.00 6.00 9.00 XXX X0 XXX
12.0 3.00 6.00 9.00 13.0 3.25 6.50 9.75 XX X1 XXXX
13.0 3.25 6.50 9.75 14.0 3.50 7.00 10.50 XX X0 X XXX
14.0 3.50 7.00 10.50 15.0 3.75 7.50 11.25 XX 1 XXXXX
15.0 3.75 7.50 11.25 16.0 4.00 8.00 12.00 XX0XXXXX
16.0 4.00 8.00 12.00 17.0 4.25 8.50 12.75 X1 XXX XXX
17.0 4.25 8.50 12.75 18.0 4.50 9.00 13.50 X0 XX X XXX
18.0 4.50 9.00 13.50 19.0 4.75 9.50 14.25 I XXX XXXX
19.0 4.75 9.50 14.25 20.0 5.00 10.00 15.00 OX XXX XXX
20.0 5.00 10.00 15.00 — — — — 11111111




Table 5 Control Sequences

INPUT EXPANDER WITH PWM OR ANALOG INPUT - Provides 4, 8, 12, or 16
relay outputs controlled from a single BAS pulse-width modulated output or a single

BAS analog voltage or current output. This control sequence allows a single BAS

input to sequentially monitor up to 16 input devices. “Single” or “Dual” UMX control is

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

available.
SINGLE UMX CONTROL

DIP switches 5.,6,7,8 DIP switches 5,6,7,8 S'”g"a L;AM;: _Rge'ays

OFF, ON, OFF, ON OFF, OFF, ON, ON e

MASIG | 5V SIG | 10V SIG |15V SIG PWM (sec) 876 54321

4.0 1.00 2.00 3.00 — 00000000

6.0 1.50 3.00 4.50 1.0 00000001

8.0 2.00 4.00 6.00 2.0 00000010

10.0 2.50 5.00 7.50 3.0 00000100

12.0 3.00 6.00 9.00 4.0 00001000

14.0 3.50 700 | 1050 5.0 00010000

16.0 4.00 8.00 | 12.00 6.0 00100000

18.0 4.50 9.00 | 13.50 7.0 01000000

20.0 500 | 10.00 | 15.00 8.0 10000000

DUAL UMX CONTROL
Level 2 Level 1

DIP switches 5,6,7,8 DIP switches 5,6,7,8 D“a'UUI\'\/’l'é Ff"é'ays DU&LU““/f); l?efslays
OFF, ON, OFF, ON OFF, OFF, ON, ON UMX-4 UMX-4
MASIG | 5V SIG | 10V SIG 15V SIG PWM (sec) 87654321 87654321
40 | 1.00 2.00 3.00 _ 00000000/ 00000000
50 | 1.25 2.50 3.75 1.0 00000000/00000001
60 | 1.50 3.00 4.50 2.0 00000000/ 00000010
70 | 1.75 3.50 5.25 3.0 00000000/ 00000100
8.0 | 2.00 4.00 6.00 4.0 00000000|/00001000
90 | 2.25 4.50 6.75 5.0 00000000/ 00010000
100 | 2.50 5.00 7.50 6.0 00000000|[00100000
110 | 275 5.50 8.25 7.0 00000000/ 01000000
120 | 3.00 6.00 9.00 8.0 00000000|/10000000
130 | 3.5 6.50 9.75 9.0 00000001|00000000
140 | 350 7.00 10.50 10.0 00000010|/00000000
150 | 3.75 7.50 11.25 11.0 00000100|/00000000
160 | 4.00 8.00 12.00 12.0 00001000/ 00000000
170 | 425 8.50 12.75 13.0 00010000|/00000000
180 | 450 9.00 13.50 14.0 00100000|/00000000
190 | 475 9.50 14.25 15.0 01000000/00000000
200 | 500 | 10.00 15.00 16.0 10000000/ 00000000




Table 6 Control Sequences

MULTI-STAGE SEQUENCER WITH PWM OR ANALOG INPUT - Provides 4,
8, 12, or 16 sequenced relay stages from a single BAS pulse-width modulated output
or a single BAS analog voltage or current output. “Single” or “Dual” UMX control is

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

available.
SINGLE UMX CONTROL

DIP switches 5,6,7,8 DIP switches 5,6,7,8 | Single UMX Relays

OFF, ON, OFF, OFF OFF, OFF, ON, OFF UM XU-I\jX—4

mA SIG | 5V SIG | 10V SIG |15 V SIG PWM (sec) 87654321

4.0 1.00 2.00 3.00 0.5 00000000

6.0 1.50 3.00 4.50 1.0 00000001

8.0 2.00 4.00 6.00 2.0 00000011

10.0 2.50 5.00 7.50 3.0 00000111

12.0 3.00 6.00 9.00 4.0 00001111

14.0 3.50 7.00 10.50 5.0 00011111

16.0 4.00 8.00 12.00 6.0 00111111

18.0 4.50 9.00 13.50 7.0 01111111

20.0 5.00 10.00 15.00 8.0 11111111

DUAL UMX CONTROL
Level 2 Level 1

DIP switches 5,6,7,8 DIP switches 5,6,7,8 | VA UMX Relays | Dua LI Refays
OFF, ON, OFF, OFF OFF, OFF, ON, OFF UMX-4 UMX-4
mASIG |5V SIG | 10V SIG |15V SIG PWM (sec) 87654321 /87654321
4.0 1.00 2.00 3.00 0.5 00000000 00000000
5.0 1.25 2.50 3.75 1.0 00000000/ 00000001
6.0 1.50 3.00 4.50 2.0 00000000 00000011
7.0 1.75 3.50 5.25 3.0 00000000 00000111
8.0 2.00 4.00 6.00 4.0 00000000/ 00001111
9.0 2.25 450 6.75 5.0 00000000 00011111
10.0 2.50 5.00 7.50 6.0 00000000 | 00111111
11.0 2.75 5.50 8.25 7.0 00000000 | 01111111
12.0 3.00 6.00 9.00 8.0 00000000 11111111
13.0 3.25 6.50 9.75 9.0 00000001 11111111
14.0 3.50 7.00 10.50 10.0 00000011 |11111111
15.0 3.75 7.50 11.25 11.0 00000111 11111111
16.0 4.00 8.00 12.00 12.0 00001111 |11111111
17.0 4.25 8.50 12.75 13.0 00011111 |11111111
18.0 4.50 9.00 13.50 14.0 00111111 ]11111111
19.0 4.75 9.50 14.25 15.0 01111111 ]11111111
20.0 5.00 10.00 15.00 16.0 11111111 11111111




Table 7 Control Sequences

ROOFTOP UNIT OR AHU CONTROLLER WITH PWM OR ANALOG INPUT
- Provides control of RTU or AHU fan, 2 cooling stages, 2 heating stages, and econo -
mizer from a single BAS pulse-width modulated output or a single BAS analog voltage

or current output. “Single” or “Dual” UMX control is available.

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

SINGLE UMX CONTROL

DIP switches 5,6,7,8 DIP switches 5,6,7,8
ON, OFF, OFF, OFF OFF, ON, ON, OFF Single UMX Relays -
MASIG| 5VSIG |10V SIG |15V SIG PWM (sec) 87654321 OutbutDescription
4.0 1.00 2.00 3.00 1.0 000O0O0DO0O0OO off
6.0 1.50 3.00 4.50 2.0 000000012 Fan
8.0 2.00 4.00 6.00 3.0 00000011 Cool 1, fan
10.0 2.50 5.00 7.50 4.0 00000111 Cool 2, cool 1, fan
12.0 3.00 6.00 9.00 5.0 00001001 Heat 1, fan
14.0 3.50 7.00 10.50 6.0 00011001 Heat 2, heat 1, fan
16.0 4.00 8.00 12.00 7.0 001000012 Economizer, fan
18.0 4.50 9.00 13.50 8.0 00100011 Economizer, cool 1, fan
20.0 5.00 10.00 15.00 9.0 00100111 Economizer, cool 2,
cool 1, fan
DUAL UMX CONTROL
DIP switches 5,6,7,8 DIP switches 5,6,7,8 Level 2 Level 1
ON, OFF, OFF, OFF OFF, ON, ON, OFF Dual UMX Relays Dual UMX Relays
mMASIG | 5V SIG | 10V SIG 15V SIG PWM (sec) 87654321 |87654321
4.0 1.00 2.00 3.00 1.0 XXX XXXXX| 00000000
49 1.24 2.47 3.71 2.0 XXX XXXXX| 00000001
5.9 1.47 2.94 4.41 3.0 XXX XXXXX| 00000011
6.8 1.71 3.41 5.12 4.0 XXX XXXXX| 00000111
7.8 1.94 3.88 5.82 5.0 XXX XXXXX| 00001001
8.7 2.18 4.35 6.53 6.0 XXX XXXXX | 00011001
9.7 241 4.82 7.24 7.0 XXX XXXXX| 00100001
10.6 2.65 5.29 7.94 8.0 XXX XXXXX| 00100011
115 2.88 5.76 8.65 9.0 XXX XXXXX | 00100111
125 3.12 6.24 9.35 10.0 00000000 | XXXXXXXX
134 3.35 6.71 10.06 11.0 00000001 | XXXXXXXX
14.4 3.59 7.18 10.76 12.0 00000011 | XXXXXXXX
15.3 3.82 7.65 11.47 13.0 00000111 | XXXXXXXX
16.2 4.06 8.12 12.18 14.0 00001001 | XXXXXXXX
17.2 4.29 8.59 12.88 15.0 00011001 | XXXXXXXX
18.1 453 9.06 13.59 16.0 00100001 | XXXXXXXX
19.1 4.76 9.53 14.29 17.0 00100011 | XXXXXXXX
20.0 5.00 10.00 15.00 18.0 00100111 | XXXXXXXX




Table 8 Control Sequences

ROOFTOP UNIT OR AHU CONTROLLER WITH PWM OR ANALOG INPUT
- Provides control of RTU or AHU fan, 3 cooling stages, 3 heating stages, and econo

mizer from a single BAS pulse-width modulated output or a single BAS analog voltage
or current output. “Single” or “Dual” UMX control is available.

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

SINGLE UMX CONTROL

DIP switches 5,6,7,8 DIP switches 5,6,7,8
OFF, ON, ON, OFF OFF, ON, OFF, OFF Single UMX Relays o
MASIG | 5V SIG | 10V SIG 15V SIG PWM (sec) 876543021 |OutputDescription
4.0 1.00 2.00 3.00 1.0 000O0O0O0O0O Off
6.0 1.50 3.00 4.50 2.0 00000001 Fan
8.0 2.00 4.00 6.00 3.0 00000011 Cool 1, fan
10.0 2.50 5.00 7.50 4.0 00000111 Cool 2, cool 1, fan
12.0 3.00 6.00 9.00 5.0 00001111 Cool 3, cool 2, cool 1, fan
14.0 3.50 7.00 10.50 6.0 00010001 Heat 1, fan
16.0 4.00 8.00 12.00 7.0 00110001 Heat 2, heat 1, fan
18.0 4.50 9.00 13.50 8.0 01110001 Heat 3, heat 2, heat 1, fan
20.0 5.00 10.00 15.00 9.0 10000001 Economizer, fan
DUAL UMX CONTROL
DIP switches 5,6,7,8 DIP switches 5,6,7,8 Level 2 Level 1
OFF, ON, ON, OFF OFF,ON,OFF,OFF Dual UMX Relays Dual UMX Relays
mASIG| 5VSIG |10V SIG |15V SIG PWM (sec) 87654321 87654321
4.0 1.00 2.00 3.00 1.0 XXX XXXXX|00000000O0
4.9 1.24 2.47 3.71 2.0 XXX XXXXX| 00000001
5.9 1.47 2.94 4.41 3.0 XXX XXXXX| 00000011
6.8 1.71 3.41 5.12 4.0 XXX XXXXX| 00000111
7.8 1.94 3.88 5.82 5.0 XXX XXXXX| 00001111
8.7 2.18 4.35 6.53 6.0 XXX XXXXX| 00010001
9.7 241 4.82 7.24 7.0 XXX XXXXX| 00110001
10.6 2.65 5.29 7.94 8.0 XXX XXXXX| 01110001
11.5 2.88 5.76 8.65 9.0 XXX XXXXX|[ 10000001
12.5 3.12 6.24 9.35 10.0 00000000 ] XXXXXXXX
134 3.35 6.71 10.06 11.0 00000001 | XXXXXXXX
14.4 3.59 7.18 10.76 12.0 00000011 | XXXXXXXX
15.3 3.82 7.65 11.47 13.0 00000111 ] XXXXXXXX
16.2 4.06 8.12 12.18 14.0 00001111 ] XXXXXXXX
17.2 4.29 8.59 12.88 15.0 00010001 | XXXXXXXX
18.1 4.53 9.06 13.59 16.0 00110001 ] XXXXXXXX
19.1 4,76 9.53 14.29 17.0 011210011 ] XXXXXXXX
20.0 5.00 10.00 15.00 18.0 10000001 | XXXXXXXX

10




Table 9 Control Sequences

ROOFTOP UNIT OR AHU CONTROLLER WITH PWM OR ANALOG INPUT

Provides control of RTU or AHU fan, 3 cooling stages, 3 heating stages, and economiz
er from a single BAS pulse-width modulated output or a single BAS analog voltage or
current output. “Single” or “Dual” UMX control is available.

Relay status

0 = Command OFF

1 = Command ON

X = No change of state

SINGLE UMX CONTROL

DIP switches 5,6,7,8 DIP switches 5,6,7,8
OFF, ON, ON, ON OFF, ON, OFF, ON | 016 UMX Relays o
mASIG | 5V SIG |10V SIG |15V SIG PWM (sec) 87605430521 OutputDescription
4.0 1.00 2.00 3.00 — 0 0001111 [Heat3, heat2, heatl,fan
6.0 1.50 3.00 4.50 1.0 00001111 |Heat3 heat2, heatl, fan
8.0 2.00 4.00 6.00 2.0 00000111 Heat2 heatl,fan
10.0 2.50 5.00 7.50 3.0 00000011 |Heatd, fan
12.0 3.00 6.00 9.00 4.0 000000O0O0 |off
14.0 3.50 7.00 10.50 5.0 00010001 |Economizer, fan
16.0 4.00 8.00 12.00 6.0 00100001 |Cooll, fan
18.0 4.50 9.00 13.50 7.0 01100001 |Cool2cooll,fan
20.0 5.00 10.00 15.00 8.0 11100001 |Cool3,cool?2, cooll,fan
DUAL UMX CONTROL
DIP switches 5,6,7,8 DIP switches 5,6,7,8 Level 2 Level 1
OFF, ON, ON, ON OFF, ON, OFF, ON Dual UMX Relays Dual UMX Relays
mASIG | 5V SIG |10V SIG |15V SIG PWM (sec) 87654321 [87654321
4.0 1.00 2.00 3.00 — XXX XXXXX 00001111
4.9 1.24 2.47 3.71 1.0 XXX XXXXX 00001111
5.9 1.47 2.94 4.41 2.0 XXX XXXXX| 00000111
6.8 1.71 3.41 5.12 3.0 XXXXXXXX 00000011
7.8 1.94 3.88 5.82 4.0 XXX XXXXX 00000000
8.7 2.18 4.35 6.53 5.0 XXX XXXXX| 00010001
9.7 2.41 4.82 7.24 6.0 XXX XXXXX 00100001
10.6 2.65 5.29 7.94 7.0 XXX XXXXX 01100001
115 2.88 5.76 8.65 8.0 XXX XXXXX|[ 11100001
12.5 3.12 6.24 9.35 — 00001111 XXXXXXXX
13.4 3.35 6.71 | 10.06 9.0 00001111 XXXXXXXX
14.4 3.59 7.18 | 10.76 10.0 00000111 XXXXXXXX
15.3 3.82 7.65 | 11.47 11.0 00000011 XXXXXXXX
16.2 4.06 8.12 | 12.18 12.0 00000000 | XXXXXXXX
17.2 4.29 8.59 | 12.88 13.0 00010001 | XXXXXXXX
18.1 4.53 9.06 | 13.59 14.0 00100001 XXXXXXXX
19.1 4.76 9.53 | 14.29 15.0 01100001 | XXXXXXXX
20.0 5.00 10.00 | 15.00 16.0 11100001 XXXXXXXX
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FEEDBACK

The UMX-8 has two feedback voltage output circuits labeled FBK1 (relay outputs 1-4) and FBK2 (relay outputs 5-8).
The UMX-4 has one feedback voltage output circuit labeled FBK1 (relay outputs 1-4). When a relay output is ener-
gized, the following voltage is added to the feedback output.

FBK1 - Feedback Circuit #1 FBK2 - Feedback Circuit #2

Relays 1,2,3,4 OFF 1.0V Relays 5,6,7,8 OFF 1.0v

Relay 1 ON ADD 0.27V Relay 5 ON ADD 0.27V
Relay 2 ON ADD 0.53V Relay 6 ON ADD 0.53V
Relay 3 ON ADD 1.07V Relay 7 ON ADD 1.07V
Relay 4 ON ADD 2.13V Relay 8 ON ADD 2.13V

Example: If outputs 1 and 3 are energized and 2 and 4 are de-energized, the voltage output on FBK1 will be 2.34V
(1V +0.27V +1.07V = 2.34V). The same would be true for FBK2 if relay outputs 5 and 7 were energized,

and 6 and 8 were de-energized.

FEEDBACK DECODING FLOWCHART

This flowchart represents the program logic that
allows an automation system to determine the
state of each UMX output. The logic shown
decodes the states of outputs 1-4 using the FBK1

IS

signal. Outputs 5-8 are decoded exactly the same [ gerouma FBKL (FBK2) SETOUT4 SUBTRACT
way using the FBK2 signal. (OUT8) GREATER THAN (0UT8) P 2.13 FROM
TO “OFF.” 3.00V? YES | 10*ON” FBK VALUE
1. In your program, create the variables FBK1,
OUT1, OUT2, OUT3, OUTA4.
*The FBK variables must be able to hold
analog values.
. i i IS
Th_e tSI)UT variables can be binary (OFF/ON) SETOUTa Bt 862 SETOUTS SUBTRACT
variables. (ouT?) GREATER THAN (0UT?) » 1.07 FROM
TO “OFF.” 1.93V? YES | TO“ON.” FBK VALUE
2. Read the value of the UMX FBK1 signal into
the FBK1 variable.
3. Then, beginning at START, work your way
down the flow chart to determine the status of IS
each output relay. SET OUT2 FBK1 (FBK2) SET OUT2 SUBTRACT
(ouTé) GREATER THAN (0UTé) > 0.53 FROM
TO “OFF.” 1.40 V2 YES | TO“ON.” FBK VALUE
SET OUTL S SET OUTL
FBK1 (FBK2
(ouTs) GREATE(R THA)N (OUTS)
7O “OFF.” 113V YES |TO"ON”

y

ORDERING INFORMATION

Model UMX-4
Model UMX-8

4 Stage Multiplexer with HOA Switches
8 Stage Multiplexer with HOA Switches
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