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1 Overview

This document ighe 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 ofhe DWC-102is to changemultiple panes of SPD Glass $pecificlevels of
window transparencin an automotiveenvironment The DWC-102 cancontrol up to 8 SPD windows
independently. The controller acceptntrol inputs which can be used to operate wimelow or all
windows. The inputs can bany type of passive control devices suctsagches or potentiometeror
Sensors.

WARNING

The DWC-102 Controller is capable of delkring a high voltage electric currewhich
can be fatal. Please usaution in the handling and wiring of tBBVC-102at all times.
Be sure to make all connections to windows secure before applying power to the uhit.
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2 Controller Package
TheDWC-102includes
1 DWC-102Controller
1 DC power and serial cable
1 UserGuide(this document) alsoavailable on the SCSC websitsee below
TheDWC-102is intended for the automotvaftermarket
The followingdiagram showan overviewof the basiconnectiondor the unit.
Power
SPD Windows Indicator
Windows1 &2
Windows 3 & 4 Inpur#1
' Controls
Windows> & 6 '
Input #16
Windows 7 & 8 \
4
Status Batter\r
Indicators F
Power

Figure 1.0- Basic Wiring Connectionsof the DWC-102
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3 DWC-102 Description
3.1 Operational Modes

1 TheDWC-102is a softwaredriven electronic controller This permitsa great deal of flexibility
in operating and customizing the contrall@he operating modes include:

Manual

Automatic

Demamstratbn

External Interface Control

=A =4 = =4

Manual Mode - Switches

There are 16 A/D (analog/digital) ports or inputs on EMC-102 that can be used for switches and
sensorgo control the tint level of the SPD windowsA wide variety of switches and sensors can b
supported. A single switch / sensor may control an individual window or all windows.

In manual mode the switchesnnected to the A/D inputdlow for the tining of the SPD windows The
tint can beadjusted from dark to clear and astate in betwen. There aréhree basic types awitches
supported by thBWC-102

1 ON/OFF Switch(Dark or Clear)
1 Potentiometer (Variable Tint)

1 Push Buttor(8 Levels of Tint)

The On/Off switch selects either fully dark or fully clear settings.
The potentiomeadr (theostat) allows for a continuoasdjustment of théint of aconnected SPD windaw

The push button allows for the setting of the tint leveh obnnected SPD window to one of 8 different
levels. Each push of the button increases the tint of tev@Rdow by 12.5 percent. Once the window
has reached the fully dark state the next push of the bwitbdecreases the tint by 12.5 percefhis
cycleis repeated.

The default configuration of tHeWC-102is setup to allow control of individual 8Pwindows with any

of these thredifferent types ofcontrok. The unit is also configured to control allvBndows froma

single control input.in general the odd numbered control inputs are configured to accept a push
button/momentary contact switcand the even numbered input are configured to accept either a
potentiometer/variable resistor or a simple on/off switch/ See Appendikigh showsthe default
configuration of the controhputs.

TintMaker® Automotive AfterMarket DWG102 Controller Page6 of 28




TintMaker  Auto After -Market 8-Window Controller
User Guide

See the schematic diagram Appendix D for the wiringof the push buttgnpotentiometer 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 Ingttan a
potentiometertte twoswitches may interact in unexpectedys. The control logic is designed so that

the last control to changewindow state will be in control until another control is changed.

Automatic Mode - Sensors

Different types ofsensors 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.

Thecurrent releasef thecontroller does not support sensor input other than sensor \ekitave 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 phasérom the other. See th€onfiguration Switchesection for
directions to set Demo Mode.

External Interface

The DWC-102 acceptsexternal commands via itserial communicationsport. All aspects of the
controller can be operated visetcommand interface. This includegialization, configuration of A/D
ports,error reporting, status checking, diagnostics, and changing the tint of individual windows.

Thecommandnterface specification igrovidedin Appendixl.

3.2 DWC-102Functions

3.1.1 PowerUp

When power is connected tH2WC-102 runs astartup diagnostic. It then reads the configuration
switches to determine how many windows are connected. DIWW€-102 reports any problems via the
LEDs. SedheSection 7, Troubleshootirgelow.
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3.1.2 LEDs1 Status Indications
The LEDs are located on the top of the controller.
LEDs

The 10 LEDs arelabeledas follows:

1T POWER
1 STATUS 1to STATUS 8
1 FAULT

POWER LED (Green)

This LEDis on while the system isunning. The LED turns on500 rillisecondsafter 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 circug attempted to be turned .qBlink rate:
100ms on, 900ms off)
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FAULT LED (Red)

This LED displays the followingerror conditions

1 A fault on any of the 8 window leadll causethis LEDto blink. Blink Rate:500ms on, 500ms
off)

2 An atempt to turn on ahannel fora window with an openircuit will causethe LED toblink.
(Blink Rate:1000ms on, 1000ms off)

3 A diagnosticerror will cause the LEDo stay on(Turned on without blinking)

3.1.3 Safety Features
TheDWC-102provides the fobwing safety features,

9 Over current - This feature automatically slmdowna windowchannel in the event of a
change in connection which causes an increase in the current drawn from the controller.

9 Short detection- This feature automatically stedown thewindow channel in the event of a
short circuit on the connection to the window.

1 Open circuit i This feature automatically stedown thewindow channel if there is not a
complete circuit connecting the window.

3.1.4 Watchdog Tmer

The watchdg 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-102Configuration and Setup

The DWC-102 allows for multiple configuration settings usiiigP switches located inde the case on
the main PCB board. These include:
T Number of windowsonnected: B

1 Selection of Electr®ptical (EO) Table 1-16
This table holds the characteristics of different versions of SPD film. The tables
allow for the uniform control ofhte le\el of light transmittance.

1 ModeSelection DenonstrationModeor Manual Mode

The default configuration settings are:

1 2 windows configured
1 EO table for Hitachi film samples from April 2008, (0.445@ % light transmittance)

1 Manual mode. The unit is also preonfigured to allow the push button and potentiometer to
control the tint othe first two windows 1 and 2 respectively.

Opening the Case

The DWC-102 arrives preconfigured to operate ®indows using Hitachi April 2008 film In order to
change tie configurationsettings it is necessary to open h&/C-102 casing. The following steps
should be followed:

1. Remove the two black screws on either side of tmersunications panel of tHi8wWC-102 This
is theright side panel that caains a DB25 connector labeletNPUT CONTROLS , around 8-
pin conductor connector labePOWER and a threaded connector labefddTENNA.

NOTE: The Antenna connection is not used in the Automotive Aftarket Controller. Wireless
connectivity to othemlintMaker controllers to form controller networks used in other
applications.

Location of Screws
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2. Remove the four black plastic nus the left side paneVhich hold the window output connectors
labeledGLASS 1 GLASS 2, GLASS 3 GLASS 4, etc. See picture below.

3. Carefully pull theright side panel away from the casing. €linain PCB board will slide out.

Pull
out the circuit board until the configuration sstiesare easilyaccessible Be careful not to useat
the LED board. See illustration.

f— §
e
B sRveveey

Location of Configuration Switches LED Board
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Enlarged View of Configuration Switches

Changing the Configuration Switches

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

Number of | Switch | Switch | Switch
Windows 1 2 3
ON ON ON
OFF ON ON
ON OFF ON
OFF OFF ON
ON ON OFF
OFF ON OFF
ON OFF OFF
OFF OFF OFF

O NO|OR[W|IN|F

EO Table Selection- This setting selects thmrrect ElectreOptical 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
HitachiApril 2008 | ON | OFF | ON ON

Demo Mode Selectior Demo Modeprovides forthe automatic operation afl configured SPD
windows. The DWC-102 software cycles through an automated script which changes the tint of the
windows fromfull clear, to half clear to darkThe timing of eah window is offset in order to

generate a random overall effect.

Switch # 8: OFF DEMO MODE ,
ON MANUAL MODE
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Reassembling the Unit

Reassemble the unit by sliding the processor board back into the c&liegse notethat the LED
board which sits above the main processor boards¢e diagram above) needs to be guided intbe
top mostslots on the casing in order for the main processdroard to slide back into the casing.
Replace the two black screws that holdrigat sidepanel to tle casing.

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

5 DWC-102Installation

Once theDWC-102has been coigured it can then be connected to windpsvgitches and power

5.1 Connect Windows

The window powercable supplied with the controller contains 4 conductors. The cable can be used to
connect two SPDvindows. Plug the window power output cable into the connector labeled GLASS 1
GLASS 2 on thdWC-102and connect the wire pairs (BLACK/REDrfGLASS 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 toDWgC-102by assembling moreables. See Appendix C for
the pin outs and connector specificatiofflease 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 Gontrol Switch to Control Port

Control switches or potgiometers should be wired to a male@b DB-25 connector which is plugged

into theINPUT CONTROLS connetor on the end panel of the DWID2.  Refer to Appendix D and
Appendix G for the wiring of these switches. Refer to Appendix H for the configui@@mmands

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 cablserial cable

The controller is provided with a cable that contaimsnections for tththe 12 Volt DC power supply
and the command interface serial port.

Connect theblack and red wires of the poweable to a 12 volt DC power supply. The power supply
should be able to provide up 10 amperes of current continuolisyrecommends that theDWC-102
be protected wh an automotive type fuse of aps, 12 VDC.

NOTE: If the DWGC102 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 polaribf 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 serighwire wi
connector is included with the controller.

Serial Port and Power Connector
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6 Support
TheTintMaker support tools include documents, web site, Email and Skype.

We are always interested in youcomments and feedbdc Please send your comments to
support@spdControlSystems.com

Web Site Support Information

DWC-102User Guide (This Document)

TintMaker Web Page

TintMaker Brochure

Email support@spdControlSystems.com
(see Note)

Telephone 631-866-6063

Skype: Text || 1. Email support@spdControlSystems.comequesting Skype Chat or Telephone
& Voice (see session.Wait for a reply.

Note)
2. Skype AddressSCSC.support
Evaluation Email: support@spdControlSystems.com
Comments
(see Note) Please provide details about your test setup. N&é= below.

Note: When contacting SCSC support please provide the following information,
1 Your name, company, Email address and phmmaber. If you have a Skype address
please include it.
Theserial numbebf 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 envirdrand anything else about
your environment you may think may be useful.

91 Describe the problem. Is it repeatable? Is there a direct cause of the problem? Has the
controller worked previously without this problem occurring?
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7. Troubleshooting
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This setion provides possible solutions to common problensountered with theontroller.

Windows Do Not
Change Tint?

Checkif controller is powered onThe Power LED should be On.
Checkthat the window cable attached to the controller in the correct
positian.

Checkif the cable is firmly seated in the connector.

Checkif the window is working by using a different working controlle
Checkif the switch for the windovis in the correct position.

Put the controller in Demonstration Mode and check if the ovinid
working. If itis, then replace switchVith the switch cable delivered
with theunit v1.0- the switcles areon A/D ports 1 and.

Error Fault LED is ON

A fault on any of the 8 window leads will cause this LED to bli#ink
Rate:500ms on, B0ms off) Checkwindow connections.

An attempt to turn on a channel for a window with an open circuit wil
cause the LED to blinkBlink Rate:1000ms on, 1000ms offCheck
window connections.

A Diagnostic Error will cause the LED to stay ¢hurnedon 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, 500
off). Checkwindow connection.

LED will blink when a window withan open circuit is attempted to be
turned on. (Bink rate: 100ms on, 900ms dffheck window connection.

Controller Resets
(powers off and then on

The controllerds watchdog ti me
hardware of the controller and rggrates a system reset in the event
failure. Contact SCSC Support if this problem continues.
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Pin Signal Description Assigned Default
Number Window Control
Type
1 ADIN_8B | Control Input A/D | ALL Potentiometer
#16 or ON/OFF
2 GND Ground
3 ADIN_7A | Control Input A/D | GLASS 7 Push Button
#13
4 ADIN_6B | Control Input A/D | GLASS 6 Potentiometer
#12 or ON/OFF
5 GND Ground
6 ADIN_5A | Control Input A/D | GLASS 5 Push Button
#9
7 ADIN_4B | Control Input A/D | GLASS 4 Potentiometer
#8 or ON/OFF
8 GND Ground
9 ADIN_3A | Control Input A/D | GLASS 3 Push Button
#5
10 ADIN_2B | Control Input A/D | GLASS 2 Potentiometer
#4 or ON/OFF
11 GND Ground
12 ADIN_1A | Control Inpu A/D # | GLASS 1 Push Button
1
13 +5VDC | +5volts DC
14 ADIN_8A | Control Input A/D | ALL Push Button
#15
15 ADIN_7B | Control Input A/D | GLASS Potentiometer
#14 or ON/OFF
16 +5 VDC +5 volts DC
17 ADIN_6A | Control Input A/D Push Button
#11
18 ADIN_5B | Control Input A/D Potentiometer
#10 or ON/OFF
19 +5VDC +5 volts DC
20 ADIN_4A | Control Input A/D Push Button
#7
21 ADIN_3B | Control Input A/D Potentiometer
#6 or ON/OFF
22 +5VDC +5 volts DC
23 ADIN_2A | Control Input A/D PushButton
#3
24 ADIN_1B | Control Input A/D Potentiometer
#2 or ON/OFF
25 +5 VDC +5 volts DC

TintMaker® Automotive AftefMarket DWG102 Controller
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Pin Number Signal
Receive Data
Transmit Data
+ 12 VvDC
Serial Commurgations Ground
Power Ground
No Connection
No Connection
No Connection

OINO OB WIN|F

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 - Schematicfor Control Switchesand Potentiometers

+5VDC 25

50K 23

Input
Control
e Connector
DB-25

4{ 12

10K
11

Controller
User Guide
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The following specifications are for threontroller and are subject to change based on internal SCSC

enhancements.

Description

Comment

General

Microprocessor

Freescale HCR Family

Software Environment

Proprietary Realime

Scheduler

Customizable Software yes

Applications

Customizable Hardware yes

Powerup Diagnostics yes

Status Check/Diagnostic yes

Command Set

Film Characteristics

Normalize Tint Level yes Supports all SPD film types /
characteristics. Provides lineiamt
control of SPD film regardless its
electrical noHinearity.

Max. Number of Windows 8

Max. Size Film for Each Windo\

165sq. ft (1.2 M?)

Output voltage

307 125/AC RMS

Output Isolation

yes

AC output electrically isolated from thg
vehicle power source

Maximum Output Current

30 mA per window

SPD FilmOutputFrequency

30Hz to 2061z

60 Hz is used by the controllérhere
may be film produced requiring a
higher frequency and there are specig
cases where a higher or lower frequet
may be desirable.

Window Tint Transition Time

1 to 2 seconds for 95% of

change
Power
DC 12 vDC Will tolerateshort duratiorpowe
variations between 7.5 and 17 VDC
Max Power Consmption 48 Watts All 8 windows in the clear state.

Backup power

optional battery

TintMaker® Automotive AftefMarket DWG102 Controller
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Communication Bus
RS232C yes
LIN optional
CAN optional
Other Most other comms protocols cg
be suppaed
Safety Features
Over Current Auto Shutdown yes
Ground Fault Auto Shutdown yes

Physical Characteristics

Enclosed controller

8. QW) x 5.250
20.3cm (W) x 13.3cm (D) x 3.
cm (H)

Dimensions include mouing flanges

Weight 1.51b (0.68 Kg.)
Temperature Range -40°C to 120°C
Connectors 4 Switchcraft EN3 rightangle,

weathettight connectors are
used for the window output
signals

Conec Waterproof connectorg
are used for the
command interface poand the
control switch input connector

1 Switchcraft EN3P8M weathe
tight comector for the power
and seriaport connections.

Control Switch/Sensor Inputs 16 Supports push buttons, variable
controls or sensors. A switch / seng
may be assigned tosingle 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 corrols.

TintMaker® Automotive AftefMarket DWG102 Controller
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Appendix F - Typical Output Waveform

The output waveform of th&WC-102 is digitally generated for maximum flexibility and low power
consumption. This is an oscilloscope display of a typical waveform.
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