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1   Overview 

 

This document is the User Guide for the TintMaker  Automotive After -Market 8-Window SPD 

Controller  (DWC-102). The document contains the information required to configure, install and 

troubleshoot the controller.   

 

The basic functionality of the DWC-102 is to change multiple panes of SPD Glass to specific levels of 

window transparency in an automotive environment.  The DWC-102 can control up to 8 SPD windows 

independently.  The controller accepts control inputs which can be used to operate one window or all 

windows.  The inputs can be any type of passive control devices such as switches or potentiometers or 

sensors.       

 

 

WARNING  
 

The DWC-102 Controller is capable of delivering a high voltage electric current which 

can be fatal.    Please use caution in the handling and wiring of the DWC-102 at all times. 

Be sure to make all connections to windows secure before applying power to the unit. 
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2 Controller Package 

 

The DWC-102 includes,   

 

¶ DWC-102 Controller  

¶ DC power and serial cable 

¶ User Guide (this document) ï also available on the SCSC website ï see below 

 

 

The DWC-102 is intended for the automotive after-market.  

 

The following diagram shows an overview of the basic connections for the unit. 

 

 
Figure 1.0 - Basic Wiring Connections of the DWC-102 
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3    DWC-102 Description  

 
3.1 Operational Modes 

 

¶ The DWC-102 is a software-driven electronic controller.  This permits a great deal of flexibility 

in operating and customizing the controller.  The operating modes include: 

 

¶ Manual  

¶ Automatic 

¶ Demonstration  

¶ External Interface Control 

 

 

 Manual Mode - Switches 

 

There are 16 A/D (analog/digital) ports or inputs on the DWC-102 that can be used for switches and 

sensors to control the tint level of the SPD windows.  A wide variety of switches and sensors can be 

supported.  A single switch / sensor may control an individual window or all windows.    

 

In manual mode the switches connected to the A/D inputs allow for the tinting of the SPD windows. The 

tint can be adjusted from dark to clear and any state in between.  There are three basic types of switches 

supported by the DWC-102:   

 

¶ ON/OFF Switch  (Dark or Clear) 

 

¶ Potentiometer (Variable Tint) 

 

¶ Push Button (8 Levels of Tint)  

 

 

The On/Off switch selects either fully dark or fully clear settings. 

 

The potentiometer (rheostat) allows for a continuous adjustment of the tint of a connected SPD window.   

 

The push button allows for the setting of the tint level of a connected SPD window to one of 8 different 

levels. Each push of the button increases the tint of the SPD window by 12.5 percent.   Once the window 

has reached the fully dark state the next push of the button will decreases the tint by 12.5 percent.  This 

cycle is repeated.  

 

The default configuration of the DWC-102 is setup to allow control of individual SPD windows with any 

of these three different types of controls. The unit is also configured to control all 8 windows from a 

single control input. In general the odd numbered control inputs are configured to accept a push 

button/momentary contact switch and the even numbered input are configured to accept either a 

potentiometer/variable resistor or a simple on/off switch/   See Appendix A which shows the default 

configuration of the control inputs. 
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See the schematic diagrams in Appendix D for the wiring of the push button, potentiometer and on/off 

switch controls.   

 

Please note that the operation of a window which is controlled by more than one switch may be 

unpredictable.  For example,   if a window is configured to be controlled by both a push button and a 

potentiometer the two switches may interact in unexpected ways.     The control logic is designed so that 

the last control to change a window state will be in control until another control is changed.    

 

 

Automatic Mode - Sensors 

  

Different types of sensors may be attached to one or more A/D ports.  Sensors, like photo sensors and 

occupancy sensors, allow for the automatic operation of the windows depending on how you want the 

windows to dynamically respond to sensor readings.   

 

The current release of the controller does not support sensor input other than sensor which behave like the 

switch types mentioned above.  

 

 

Demo Mode  
 

Demo mode automatically cycles the attached windows (1 to 8) through clear and dark settings with each 

window offset in time or out of phase from the other.  See the Configuration Switches section for 

directions to set Demo Mode. 

 

 

External Interface  
 

The DWC-102 accepts external commands via its serial communications port. All aspects of the 

controller can be operated via the command interface.  This includes initialization, configuration of A/D 

ports, error reporting, status checking, diagnostics, and changing the tint of individual windows. 

 

The command interface specification is provided in Appendix I. 

 

 

3.2 DWC-102 Functions  

3.1.1 Power Up 

 

When power is connected the DWC-102 runs a startup diagnostic.  It then reads the configuration 

switches to determine how many windows are connected.  The DWC-102 reports any problems via the 

LEDs.  See the Section 7, Troubleshooting below. 
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3.1.2 LEDs ï Status Indications 

 

The LEDs are located on the top of the controller. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The 10 LEDs are labeled as follows:   

 

¶ POWER 

¶ STATUS 1 to STATUS 8 

¶ FAULT  
 

 

POWER LED  (Green) 

 

This LED is on while the system is running.  The LED turns on 500 milliseconds after power is applied.   

 

 

STATUS LEDs (Yellow) 

 

There is one LED per window.  The LED responds as follows, 

 

1 LED blinks if a window fault is detected. (Blink rate is 500ms on, 500ms off)  

 

2 LED will blink when a window with an open circuit is attempted to be turned on. (Blink rate: 

100ms on, 900ms off) 

 

 

LEDs 
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FAULT  LED  (Red)  

 

This LED displays the following error conditions:  

             

1 A fault on any of the 8 window leads will cause this LED to blink. (Blink Rate: 500ms on, 500ms 

off) 

2 An attempt to turn on a channel for a window with an open circuit will cause the LED to blink. 

(Blink Rate: 1000ms on, 1000ms off). 

3 A diagnostic error will cause the LED to stay on. (Turned on without blinking)  

 

 

3.1.3 Safety Features  

 

The DWC-102 provides the following safety features, 

 

¶ Over current -   This feature automatically shuts down a window channel in the event of a 

change in connection which causes an increase in the current drawn from the controller.  

 

¶ Short detection - This feature automatically shuts down the window channel in the event of a 

short circuit on the connection to the window. 

 

¶ Open circuit ï This feature automatically shuts down the window channel if there is not a 

complete circuit connecting the window.  

 

 

3.1.4 Watchdog Timer  

 

The watchdog timer monitors the health of the software and hardware of the controller and generates a 

system reset in the event of a failure.  
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4. DWC-102 Configuration and Setup 

 

The DWC-102 allows for multiple configuration settings using DIP switches located inside the case on 

the main PCB board.   These include:   

 

¶ Number of windows connected: 1-8  

¶ Selection of Electro-Optical (EO) Table: 1-16   

This table holds the characteristics of different versions of SPD film.   The tables 

allow for the uniform control of the level of light transmittance. 
  

¶ Mode Selection:  Demonstration Mode or Manual Mode     

 

The default configuration settings are:    

 

¶ 2 windows configured 

¶ EO table for Hitachi film samples from April 2008, (0.44 to 52 % light transmittance)  

¶ Manual mode.   The unit is also pre-configured to allow the push button and potentiometer to 

control the tint of the first two windows 1 and 2 respectively.    

 

Opening the Case 

 

The DWC-102 arrives pre-configured to operate 2 windows using Hitachi April 2008 film.  In order to 

change the configuration settings it is necessary to open the DWC-102 casing.  The following steps 

should be followed:  

 

1. Remove the two black screws on either side of the communications panel of the DWC-102.  This 

is the right side panel that contains a DB-25 connector labeled INPUT CONTROLS , a round, 8-

pin conductor, connector label POWER and a threaded connector labeled ANTENNA.   

 

NOTE:  The Antenna connection is not used in the Automotive After-Market Controller. Wireless 

connectivity to other TintMaker controllers to form controller networks  is used in other 

applications.  

 

        Location of Screws 
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2. Remove the four black plastic nuts on the left side panel which hold the window output connectors 

labeled GLASS 1 GLASS 2, GLASS 3 GLASS 4, etc.    See picture below.  

 

 

 
 

 

 

3. Carefully pull the right side panel away from the casing.   The main PCB board will slide out.   Pull 

out the circuit board until the configuration switches are easily accessible.  Be careful not to unseat 

the LED board.    See illustration.  

 

 
 

 

Location of Configuration Switches         LED Board 
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Enlarged View of Configuration Switches 

 
 

 

Changing the Configuration Switches 

 

Window Selection - This setting selects the number of SPD windows connected to the controller.  

 

Number of 

Windows 

Switch 

1 

Switch 

2 

Switch 

3 

1 ON ON ON 

2 OFF ON ON 

3 ON OFF ON 

4 OFF OFF ON 

5 ON ON OFF 

6 OFF ON OFF 

7 ON OFF OFF 

8 OFF OFF OFF 

 

 

EO Table Selection - This setting selects the correct Electro-Optical table for the type of SPD glass 

connected to the controller.  Note that only 3 EO tables are currently loaded into the controller. 

 

EO Table 4 5 6 7 

DIC 2006  ON ON ON ON 

Hitachi 2007  OFF ON ON ON 

Hitachi April 2008 ON OFF ON ON 

 

 

Demo Mode Selection - Demo Mode provides for the automatic operation of all configured SPD 

windows.  The DWC-102 software cycles through an automated script which changes the tint of the 

windows from full clear, to half clear to dark.  The timing of each window is offset in order to 

generate a random overall effect.   

 

  Switch # 8:   OFF  DEMO MODE   ,  

ON  MANUAL  MODE  

 

 

 

 

 

ON 

 

 

 

     1     2     3     4    5     6     7     8    
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Reassembling the Unit 

 

Reassemble the unit by sliding the processor board back into the casing.  Please note that the LED 

board which sits above the main processor board (see diagram above) needs to be guided into the 

top most slots on the casing in order for the main processor board to slide back into the casing.    

 

Replace the two black screws that hold the right side panel to the casing.    

 

Replace the four plastic nuts which hold the window output connectors on the left side panel.  

 

 

 

5 DWC-102 Installation  

 

Once the DWC-102 has been configured it can then be connected to windows, switches, and power.   

 

 

5.1 Connect Windows  

 

The window power cable supplied with the controller contains 4 conductors.  The cable can be used to 

connect two SPD windows. Plug the window power output cable into the connector labeled GLASS 1 

GLASS 2 on the DWC-102 and connect the wire pairs (BLACK/RED for GLASS 1 and GREEN/WHITE 

for GLASS 2) to two SPD windows or film samples.   (See Appendix C for the wiring of the Power 

Output Cable.) 

 

 
 

 

Figure 2 - Picture of the Power Output Cable 

 

 

More SPD windows can be connected to the DWC-102 by assembling more cables.   See Appendix C for 

the pin outs and connector specification.    Please note that the configuration switches need to be set for 

the number of SPD windows connected to the unit.   
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5.2 Connect Control Switch  to Control Port  

 

Control switches or potentiometers should be wired to a male 25-pin DB-25 connector which is plugged 

into the INPUT CONTROLS connector on the end panel of the DWC-102.     Refer to Appendix D and 

Appendix G for the wiring of these switches.  Refer to Appendix H for the configuration commands 

which may be needed to change the settings of the A/D control inputs to conform to the type of switches 

used.  

 

 

5.3 Connect 12 VDC power supply to power cable/serial cable. 

 

The controller is provided with a cable that contains connections for both the 12 Volt DC power supply 

and the command interface serial port.    

 

Connect the black and red wires of the power cable to a 12 volt DC power supply.  The power supply 

should be able to provide up 10 amperes of current continuously.  It is recommended that the DWC-102 

be protected with an automotive type fuse of 15 amps, 12 VDC.   

 

NOTE:  If the DWC-102 is wired to an accessory circuit of the vehicle the unit may not operate when the 

vehicle is not running.  

 

NOTE:  Be careful in connecting the polarity of the DC power supply to the TintMaker controller insuring 

that the positive and negative are connected to the correct pins. 

 

 

5.4 Serial Port Connection 

 

The serial port and power utilize the same connector.  A cable with battery wires and a serial wire with 

connector  is included with the controller. 

 

 

         
 

 

Serial Port and Power Connector 
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6 Support 

 

The TintMaker support tools include documents, web site, Email and Skype. 

 

We are always interested in your comments and feedback.  Please send your comments to: 

support@spdControlSystems.com. 

 

  Web Site   Support Information   

                

  DWC-102 User Guide  (This Document) 

         

  TintMaker  Web Page 

                

  TintMaker  Brochure 

         

Email 

(see Note) 

  support@spdControlSystems.com 

Telephone   631-866-6063 

Skype: Text 

& Voice  (see 

Note) 

1. Email support@spdControlSystems.com requesting Skype Chat or Telephone 

session.  Wait for a reply. 

 

2. Skype Address:  SCSC.support 

  

Evaluation 

Comments 

(see Note) 

  Email:  support@spdControlSystems.com 

   

  Please provide details about your test setup.  See Note below.  

 

 

Note:  When contacting SCSC support please provide the following information, 

 

¶ Your name, company, Email address and phone number.  If you have a Skype address 

please include it. 

¶ The serial number of the controller you are testing.    

¶ Describe your test setup: number of windows connected, approx. size of each window, 

switches and port connections, power source, test environment and anything else about 

your environment you may think may be useful. 

¶ Describe the problem. Is it repeatable?  Is there a direct cause of the problem?  Has the 

controller worked previously without this problem occurring?   

 

mailto:support@spdControlSystems.com
http://www.spdcontrolsystems.com/support-TintMaker.htm
http://www.spdcontrolsystems.com/Docs/TintMaker%20After-Market%20User%20Guide%20v1-0.pdf
http://www.spdcontrolsystems.com/AutoControllers.htm
http://www.spdcontrolsystems.com/Docs/Automotive%20Controller%20Brochure.pdf
mailto:support@spdControlSystems.com
mailto:support@spdControlSystems.com
mailto:support@spdControlSystems.com
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7.  Troubleshooting 

 

This section provides possible solutions to common problems encountered with the controller. 

 

Windows Do Not 

Change Tint? 

Check if controller is powered on.  The Power LED should be On. 

Check that the window cable attached to the controller in the correct 

position.  

Check if the cable is firmly seated in the connector. 

Check if the window is working by using a different working controller.  

Check if the switch for the window is in the correct position. 

Put the controller in Demonstration Mode and check if the window is 

working.  If it is, then replace switch.  With the switch cable delivered 

with the unit v1.0 - the switches are on A/D ports 1 and 3.  

 

Error Fault LED is ON  A fault on any of the 8 window leads will cause this LED to blink. (Blink 

Rate: 500ms on, 500ms off).  Check window connections. 

 

An attempt to turn on a channel for a window with an open circuit will 

cause the LED to blink. (Blink Rate: 1000ms on, 1000ms off)  Check 

window connections. 

 

A Diagnostic Error will cause the LED to stay on. (Turned on without 

blinking).  Contact SCSC support. 

 

Fault LED Is Blinking  Each Fault LED corresponds to a single window. 

 

LED blinks if a window fault is detected. (Blink rate is 500ms on, 500ms 

off).  Check window connection. 

 

LED will blink when a window with an open circuit is attempted to be 

turned on. (Bink rate: 100ms on, 900ms off)  Check window connection. 

 

Controller Resets 

(powers off and then on) 

The controllerôs watchdog timer monitors the health of the software and 

hardware of the controller and generates a system reset in the event of a 

failure.  Contact SCSC Support if this problem continues.  
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Appendix A - PIN Assignment Table for Input Control C onnector (DB-25)  

 

Pin 

Number 

Signal Description Assigned 

Window 

Default 

Control  

Type 

 

1 ADIN_8B Control Input A/D 

#16 

ALL  Potentiometer 

or ON/OFF 

 

2  GND Ground    

3 ADIN_7A Control Input A/D 

#13 

GLASS 7  Push Button  

4 ADIN_6B Control Input A/D 

#12 

GLASS 6 Potentiometer 

or ON/OFF  

 

5 GND Ground    

6 ADIN_5A Control Input A/D 

#9 

GLASS 5 Push Button  

7 ADIN_4B Control Input A/D 

#8 

GLASS 4 Potentiometer 

or ON/OFF 

 

8 GND Ground    

9 ADIN_3A Control Input A/D 

#5 

GLASS 3 Push Button  

10 ADIN_2B Control Input A/D 

#4 

GLASS 2  Potentiometer 

or ON/OFF 

 

11 GND Ground     

12 ADIN_1A Control Input A/D # 

1 

GLASS 1  Push Button  

13  +5 VDC +5 volts  DC    

14 ADIN_8A Control Input A/D 

#15 

ALL  Push Button  

15 ADIN_7B Control Input A/D 

#14 

GLASS  Potentiometer 

or ON/OFF 

 

16 +5 VDC +5 volts  DC    

17 ADIN_6A Control Input A/D 

#11 

 Push Button  

18 ADIN_5B Control Input A/D 

#10 

 Potentiometer 

or ON/OFF 

 

19 +5 VDC +5 volts  DC    

20 ADIN_4A Control Input A/D 

#7 

 Push Button  

21 ADIN_3B Control Input A/D 

#6 

 Potentiometer 

or ON/OFF 

 

22 +5 VDC +5 volts  DC    

23 ADIN_2A Control Input A/D 

#3 

 Push Button  

24 ADIN_1B Control Input A/D 

#2 

 Potentiometer 

or ON/OFF 

 

25 +5 VDC +5 volts  DC    
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Appendix B - Pin Assignment Table for power cable and serial port connector  

 

 

Pin Number Signal  

1 Receive Data 

2 Transmit Data 

3 +  12 VDC 

4 Serial Communications Ground 

5 Power Ground 

6 No Connection  

7 No Connection 

8 No Connection 

 

 

Appendix C - Wiring  of Window Power Output Cable  

 

 

Pin Number Signal 

1 Odd numbered Window 

2 Odd numbered Window 

3 Even Numbered Window 

4 Even Numbered Window 

 

 

 

Appendix D - Schematic for Control Switches and Potentiometers   

 

Input

Control

Connector

DB-25

10K

+ 5 VDC 

50K 

+5 VDC 25

23

12

11
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Appendix E ï Specifications  

 

The following specifications are for the controller and are subject to change based on internal SCSC 

enhancements. 

 

  Description Comment 

General     

Microprocessor Freescale HCS12 Family    

Software Environment  Proprietary Real-time 

Scheduler 

  

Customizable Software 

Applications 

yes   

Customizable Hardware yes   

Power-up  Diagnostics yes   

Status Check/Diagnostic 

Command Set 

yes   

   

Film Characteristics      

Normalize Tint Level yes Supports all SPD film types / 

characteristics. Provides linear tint 

control of SPD film regardless its 

electrical non-linearity.  

Max. Number of Windows 8   

Max. Size Film for Each Window 16 sq. ft (1.2 M²)   

Output voltage  30 ï 125VAC RMS    

Output Isolation yes AC output electrically isolated from the  

vehicle power source 

Maximum Output Current 30 mA per window   

SPD Film Output Frequency  30Hz to 200Hz 60 Hz is used by the controller. There 

may be film produced requiring a 

higher frequency and there are special 

cases where a higher or lower frequency 

may be desirable. 

Window Tint Transition Time 1 to 2 seconds for 95% of 

change   

 

Power    

DC 12 VDC Will tolerate short duration power 

variations between 7.5 and 17 VDC 

Max Power Consumption  48 Watts All 8 windows in the clear state. 

Backup power optional battery   
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Communication Bus     

RS-232C yes   

LIN optional   

CAN optional   

Other Most other comms protocols can 

be supported   

      

Safety Features      

Over Current Auto Shutdown yes   

Ground Fault Auto Shutdown yes   

    

Physical Characteristics     

Enclosed controller 8.0ò  (W) x 5.25ò (D) x 1.25ò H) 

20.3 cm (W) x 13.3 cm (D) x 3.2 

cm (H)  

Dimensions include mounting flanges 

Weight   1.5 lb (0.68 Kg.)   

Temperature Range  -40ºC to 120ºC   

Connectors 4 Switchcraft EN3 right-angle, 

weather-tight connectors are 

used for the window output 

signals 

 

Conec Waterproof connectors 

are used for the 

 command interface port and the 

control switch input connector 

 

1 Switchcraft EN3P8M weather 

tight connector for the power 

and serial port connections.    

Control Switch/Sensor Inputs 16 Supports push buttons, variable 

controls or sensors.  A switch / sensor 

may be assigned to a single window, 

a group of windows, or all windows. 

EMI and ESD tbd 

  

Enclosure Extruded aluminum enclosure 

with integral mounting flanges   

   

Auto Application     

Auto Location Normally mounted in the trunk 

and wires run to each of the 

windows it controls.   

 



TintMaker  Auto After - Market 8 - Window Controller  
User  Guide  

 
 

 

 

TintMaker® Automotive After-Market DWC-102 Controller Page 21 of 28 

Appendix F - Typical Output Waveform  

 

The output waveform of the DWC-102 is digitally generated for maximum flexibility and low power 

consumption.   This is an oscilloscope display of a typical waveform.  

 

 
 

 

 

 

 
















