PWM Input to Voltage Output Transducer

Model : PWM-1
Descriptions

The PWM-1 is a signal converter which takes a pulsed binary input
signal and outputs a voltage signal proportional to the duration of the
pulse. The device allows controllers with only relay outputs to con-
nect to field devices such as modulating dampers, valves and variable
speed drives. The output signal can be modulated with precision of
one-tenth of a volt. The device has an RS485 port for integrating over
Modbus RTU and Bacnet MSTP, all settings and the current state of
the inputs and outputs are visible as Modbus registers or Bacnet ob-
jects. Each output has a manual hand-off-auto switch which allows the
installer and building operator to override the software settings for field
testing and overrides. The voltage which is output in manual mode can
be adjusted when in manual mode so you can effectively command the
output to any state from fully open to fully closed using the hand-off-
auto switch and potentiometer.

The device can be firmware updated in the field over the RS485 port
and source code is available on github if you care to add your own
firmware features.

The inputs are in fact universal inputs which can be software config-
ured to operate over a number of ranges, including on-off and other
binary modes as well as 10k thermistor mode, type 2 and 3 for monitor-
ing temperatures.

The outputs similarly can be configured to a number of custom ranges
besides the usual 0-10V modulating output they can be set to oper-
ate as binary on-off outputs. The current drive of the analog outputs is
100ma @10 volts which is enough to drive many typical 12VDC relays.
Effectively this unit can be used as generic Modbus and bacnet i/o

for integration with systems such from Siemens, Honeywell, Tridium,
Kreuter and Delta to name a few.

Features

Highlights:

* 6 Universal Inputs

* 6 Analog outputs

» Converts relay outputs to analog outputs.

» Use with PLC’s to manage modulating dampers, valves and
VFED’s.

* RS-485 port supports both Modbus RTU and Bacnet MSTP proto-
cols

* Use as generic Modbus/bacnet i/o for integration with popular
DDC systems.

Applications:
* Pulse to Analog Transducer
* Interface to Electric Actuator
* Drive Variable Speed Pump Control
* Drive Variable Frequency Fan Control
* Dial potentiometer for manual override of output

2.8in (71mm)

5.2in (132mm)

0.4in (10mm)

1.2in (31mm)

4.7in (120mm)



Specifications

Power (Voltage) / Max 15-24V AC/DC / 2W

Power

Operating Temperature 3210 120°F (0 to 49°C)

Storage Temperature -20 to 150°F (-29 to 65°C)

Operating Humidity 0% to 95% non-condensing

Accuracy 0.1V

Status Indicators Red LED - variable intensity to indicate output voltage, dim light in-

dicates 1V and bright light indicates10V. Input LED provides direct
status of PWM signal.

Input Specifications Maximum input voltage is 24V AC/DC. Unit accepts positive or

negative AC or DC signal, with a 50-60Hz frequency range. PWM
integrator slow rate is at 1V/sec i.e. 10 seconds for 10V. Refresh
must be once per 60 seconds otherwise output will failsafe to OV
and input LED for the channel will flash 4 times per second as a
fault indicator. If PWM signal is less than 1 second, output is set to
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A 1 second input pulse produces a 1 volt output voltage at the end of the input pulse. The input
LED is on for the duration of the input pulse (1 second).

A 5 second input pulse results in a 5 volt output voltage with the input LED on during the 5
second input pulse.

An input pulse less than 1 second produces an output voltage of 0 volts. The input LED
correlates to the input signal.

Output voltage changes to 8 volts at the end of an 8 second input pulse. The input LED
remains on for the 8 second pulse.

After a period of 60 seconds with no input pulse the output voltage faults to 0 volts and the
input LED begins a fault cycle of 4 pulses per second followed by 4 second off period. This 5
second fault cycle will repeat until an input signal occurs.




Wiring Diagram

Follow the PWM-1 wiring diagram below.

There are six output channels which can be selected by the switch : hand/ off/ auto. When the
switch is at hand, the corresponding output can be adjusted by potentiometer, and the output range
is 0-10V. When the switch is at off, the corresponding output is OV. When the switch is at auto, the
output is decided by the corresponding input from the PWM duty cycle.

There are six binary input channels, and the input voltage types are 5VDC, 10VDC, and 24VAC.
No jumper is required, the unit will auto detect the signal type.

Analog Hand

Adjusted by potentiometer, and the output range is 0-10V

Output/ Off

The corresponding output is OV

Switch Auto

The output is decided by the corresponding input from the PWM duty cycle

Binary Voltage supports 0-5VDC, 0-10VDC, and 0-24VAC
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T3000 Operation

Step1.Plug the PWM Transducer in power,Connect it to PC via RS485.
Step2.Visit https://temcocontrols.com/ftp/software/T3000.zip,download T3000 software.

Step2.Start T3000 program, Click Q to scan,then you can find the device connected.

File Tools View Database Control Miscellaneous Help

tocomwoOERSE#AR

T3000 s scanning, please wait.

Scanning Mode skip Status Reply Notes

Ethernet Scan Ne ‘Running 9 Receive reply :9
COM7 5600 No ‘Running 0 Sending scan broadcast command From 1 to 254
cor w00 e owa o
com7 38400 No Wait: 0
cor s mo wa o
coM7 115200 No Wait: 0
SCAN RESULT:
Model Euildin Floor Room | Sub net | serals | Address
PUMTRAN fault_Buidi floorl | roomi |fult Buidi 59534 254
PM2.5 faut_Buidi| Fioorl | Roomi | Subnetl | 65723 192.168.0.77
VFDBxample fault_Buidi| Fioorl | Rooml | Subnetl 50023 132.168.0.15
zighee_57 fault_Buidi Fioorl | Roomi | Subnetl 522 152168057
temcopansl_115 fault_Buidi| Fioori | Rooml | Subnetl | 50043 152.168.0.115
TSTATE faut_Buidi Fioorl | Roomt | Subnetl 94838 152168057
To_244 fault_Buidi Fioorl | Rooml | Subnetl 65533 132.168.0.57
Te_245 faut_Buidi Feorl | Roomi | Subnetl 65538 132168057
fault_Buidi Fioorl | Rooml | Subnetl 58426 132.168.057
fault_Buidi Fioorl | Roomt | Subnetl | 103632 152168062
BTUMster fault_Buidi| Fioorl | Rooml | Subnetl 52661 152.168.0.140
FloviMate fault_Buidi Fioorl | Rooml | Subnetl 14823 152.168.0,140

Step4.Click PWM Transducer log,click @ to see 6 inputs.Click Range value to Select Range Num-
ber.
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If Inputs [ Alt-I]
{ @ Sensors and feedback points wired to the controll peut

Input  Panel Full Label HAuto/Manual  Value Units Range Caibretion  Sign  Fiter Steus  Jumper Label

""" < 2a N1 254 INT At 298 Unused a0 £ 5 Nomal  Themistor Dry. NI
x ﬂ T2.6CTA IN2 254 IN2 Auto 0.00 Unused a0 5 Normal Themistor Dry... INZ
<[ TecTA N3 254 IN3 Ao 300 Unused a0 5 Nomal  Themistor Dry... IN3

INg 254 N4 Ao 300 Unused 20 5 Nomal  Themisior Dry... IN4

« I8 T36CTA IN5 254 IN5 Ao 300 Unused a0 5 Nomal  Themistor Dry... INS
I T3scTA IN§ 254 ING Ao 300 Unused a0 5 Nomal  Themisior Dry... ING
» [l T36CTA
* [ T36CTA
- T36CTA 61 t
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EOL ®Q [

=£] INPUT
E- oy Default_Building 1 Elick
o Input  Panel Full Label Auto/Manual  Value Units Ra Calibration ~ Sign Fitter Status Jumper Label
B & Local Network N1 254 AID Auto 2150 Dea.C .0 + 1 Open Thermistor Dry... AID
= n ETUMeter N2 254 AN Auto 2150 DegC 00 + 1 Open Thermistor Dry... All
- . o2 IN3 284 A2 Auto 2150 DeaC 00 + 1 Open Themistor Dey._. | AI2
 BTU_Meter33692116-2¢ o . 2150 DeaC 0.0 B 1 Open Themistor Dry... Al3
. FlowMate IN5 254 A4 Auto 2150 Deg.C 0.0 + 1 Open Themistor Dry... Al4
B FlowMate IN6 254 A5 Auto 2150 DegC 00 + 1 Open Thermistor Dry... Al5
~ FlowMate /i Select Range Number E
H rorestan
ol EnterUnishumper: 33 [ ok Cancel | | 10K -40 to 120
gl Humiiity E Digital Units
Filumelty, 0. Unused 2 10. Unoceupy/Oceupy ) 21. Occupy/Unoccupy
~ Humd : -
i Humdty ©1.0f0n © 11, Low/High © 22 HighfLow
Humdity
~ Humdity Eloseilpen !
* | Humdity Stop/Start I
% Humdity Disable/Enable () 15. Enable/Disable i} |
- Humdity Normal/Alarm ) 16. Alarm/Normal i |
—X |l Humdity © 6 NormaliHigh ) 17. High/Normal I |
v Humd . -
umdiey ©7.NomallLow  © 18, Low/Normal !
< [ esrmzo ) ) ; |
= u LB_TEST_DEVICE ) 8. NofYes 19. Yes/No ; |
B u LocK 019, Cool/Heat 1 20. Heat/Cool
= u PM2.5 Input Analog Units |
- [ 13228 031, Y3K-4010 150 Deg © ©)40. AT0K-6010 200 DegF ) 50. Table 1 0 60. Pressure Kpa |
- [ T2_2280
« [ T2A 2. Y3K-40t0 300 Deg F 41. 0.0to 5.0 Volts . Table2 @ 61. Pressure Psi |
~ [ 132280 E @33 10K-4010 120 Deg C(Type2) 0 42. 0.0to 100 Amps ()52 Table3 ) 62. Pressure mmHg |
- [ T3_22M1 B B R - |
5 u 32200 ) 34. 10K-40 to 250 Deg.F(Type2) © 43. 0.0to 20 ma @ 53. Table 4 ©) 63. Pressure inHg
- [E 132281 ©) 35. G3K-40 to 120 Deg.C ©)44. 0010 20 psi ©)54. Table 5 )64, Pressure Kgem |
« [ T3.22m |
« Il 24 € 36. G3K-40to 250 Deg.F 0145, Pulse Count(Slow THz)} 55. Pulse Count (Fast 100Hz) © 65. Pressure atmos
7. 10K-40 1o 120 Deg.C(Type3; . 0.0 to 3000 FPM . HZ . Pressure bar '
. |
(©) 38. 10K-40 to 250 Deg.F(Type3) © 47. 010 100 %(0-5V) Humidty % Reserved
|
9. AT0K-50to 110 Deg.C 48. 0o 100 %(4-20ma) . C02 PPM 0 68. Reserved
« I T2.6CTA s . |
< . ] s ©49. 0.0to 10.0 Volts )59, Pressure inWc ) 69. Reserved ju
RSSTaca Tl can Tawe o cna

Step5.Click @ to see 6 outputs.Click Range value to Select Range Number.
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S Qutputs [ At-O ] T
i Valves, relays and actuators wired to the controller |
i =3, Qutput Panel  Full Label AutoManual  HOA Switch Value Units Range Low V HighV  PWM Period Status Label
: * [C T3.6CTA OUTL 254 Analog outputl MAN-OFF 0,00 Unused oK 401
- ] T36CTA ouT2 254 Analog output2 MAN-OFF 0.00 Unused ok AD2
% n T3.6CTA ouT3 254 Analog output3 MAN-OFF 0.00 Unused 0K AO3
ouT4 254  Analog output4 MAN-OFF 0,00 Unused oK AD4
[ T3.6CTA ouTs 254 Analog outputs MAN-OFF 0.00 Unused ok A05
X n T3_6CTA OUTe 254 Analog outpute MAN-OFF 0.00 Unused 0K ADB
— ouT? 254 Auto AUTO 0.00 Unused 0K
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[+ OUTPUT
., T3_22A1 -
u - Output Panel
-3¢ [ TA6CTA =3 e
- u T3.6CTA ouTz 254
ouT3 254
- | T36CTA
l: - ouT4 254
-« [ T36CTA ouTS 254
« [T T3.6CTA ouTs 254
o ouT? 254
-« [ T36CTA o —
« [ T3.6CTA ouTs 254
oUTI0 254
R ﬂ T3-BB/LB/TB:102622-100-192.1 R——
Lo x [ T3.8R06DO ouTiz 254
x u T3-BE/LE/TB:1155-254-192 168 QUELS
ouT14 254
x u T3-BE/LB/TB-SN102637 T
« [ TeaRma oUTe 254
; ouT17 254
= u temcop ouT1s 254
x u temcopanel 0ouT19 254
< u temcopanel outzo 254
ouT21 254
x u temcopanel ouT22 254
= . n temcopanel_115 ouT23 254
ouT24 254
u e ouT2s 254
_— n VEDExample oUTIE 254
y ouT27 254
A bee 97
= n EpoEEL ouT28 254
g Humdity ouTZs 254
' T3_LC:29884539-6-192.] LGE L ke
. ouT31 254
T4 ouT3z 254
T8_245 oUT33 254
ouUT34 254
HSTAIS ouT35 254
TSTATS oUT3s 254
Tstatg100245-238-102. [ |OUT7 254
ouT38 254
TStatB:08426-8-192.168, T
D B Qarial Dart oUT40 254

Full Label

Analog output1
Analog output2
Analog output3
Analog output4
Analog outputs
Analog outputs

AutofManual  HOA Switch Value
MAN-OFF 0.00
MAN-OFF 0.00

MAN-OFF 0.00

B Select Range Number

Units Rangaclick Low V High ¥ PWM Period Status Label
oK AD1
Unuses 0K AD2

Unused OK.

-

Enter Units Number 33

Digital Units

1. OfffOn

(0 2.Close/Open

© 3. Stop/Start

() 4 Disable/Enable

5. Normalf/Alarm
(1 6. Normal/High
© 7 NormalfLow
© 8.NofYes

) 9. Coal/Heat

Qutput Analog Units

©31. 00->10 Volts

32, 0.0->100 %Open

0.0->20 psi

0K Cancel I

0. Unoccupy/Qccupy 1. Occupy/Unoccupy

© 12. On/Of © 171, Low/High

en

(22 High/Low
(2 13. Open/Close

() 14. Stari/Stop

(©) 15. Enable/Disable
) 16. Alarm/Normal
2 17. High/Narmal
() 18. Low/Narmal
©19. Yes/Nao

(©) 20. Heat/Cool

—_ = e e e =

. 0.0->100 %

0.0->100 %Cls

©36. 00->20 ma

0.0->100 PWM




