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BBC
Contrôle par PC des micro-miroirs
          D'un <<DMD>> pour le 
  modulation et le positionnement    X,Y sur la rétine ,d’un faisceau laser
  issu d’une source lumineuse fixe
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General 
This document describes the functionality of the DLP® V-Module V4100 Board.  

The DLP® V4100 Controller Board provides control logic and power supply for driving a 0.7 
XGA 2xLVDS DMD by using the Texas Instruments DMD Discovery  4100 chipset.  

Key feature of the V4100 are two flexible sections. The 90 mm long flexible part allows high 
freedom in positioning the DMD part. The 20 mm long flexible part makes it possible to fold 
the Controller Board (see Figure 1). Please see Chapter “Flexible connection” for reliability 
issues. 

Connectors 
Figure 1 – V4100 connectors 

SO-DIMM socket 

J3 – I/O voltage level 

USB Mini-B 
receptacle 

J4 – USB 
EEPROM  
Do not use

Molex 53261-1071 
Multi-Purpose I/O 

Molex 43045-0412  
power connector 

Barrel jack  
2.1 x 5.5 mm 

Molex 
53261-0471 
I²C/Serial 

Annexe A



SO-DIMM socket 
A standard DDR2 SO-DIMM (small outline dual-inline memory module) is used for image 
storage. Please use the module specified and supplied by ViALUX. Always switch off the 
device before removal or insertion of the memory module. 

Power connectors 
A 4-pin Molex DC power jack or, alternatively, a Barrel Receptacle is provided on the V4100 
to connect to a power supply unit. Please do not use both power connectors simultaneously. 

Molex Micro Fit 3.0™  
This is a Molex Micro Fit 3.0™ dual row header, part number 43045-0412. It mates with 
receptacle 43025-04xx. 

Pin Number Signal Name Power Consumption 
 A 4 V 5 4 – 3

1 – 2 (lower on drawing) GND – 

Barrel DC Power Jack 
Center pin diameter 2.1 mm, outside diameter 5.5 mm, Insertion Depth 9 mm 

Pin Signal Name Power Consumption 
 A 4 V 5 edisnI

Outside GND – 

USB Mini-B connector   
This is the connector for USB connection to the PC. Use the supplied USB cable to connect 
the board. 

Pin Number Signal Name 
1 (left on drawing) USB VCC 
2 USB D– 
3 USB D+ 
4 not connected 
5 GND 

Multi-Purpose I/O (Synchronization) connector 
The synchronization connector is a Molex header, part number 53261-1071. It mates with 
Molex part number 51021-1000. Use crimp contacts 50058-8000 or 50079-8000. 

Annexe A 



This connector is not hot-plug capable. Only attach a plug while the device is off in order to 
avoid damage. Always apply a common GND when connecting devices. 

Pin Number Signal Name Direction Purpose 
1 (left on drawing) VCC_GPIO IN/OUT Power (see configuration of jumper J3) 
2 SYNCH_OUT1

_GATE 
OUT2 Dynamic Gate Synch Output 1, 

refer to the ALP-4 high-speed API description, 
ALP_DEV_DYN_SYNCH_OUT1_GATE 

3 SYNCH_OUT2
_GATE 

OUT2 ALP_DEV_DYN_SYNCH_OUT2_GATE 

4 SYNCH_OUT3
_GATE 

OUT2 ALP_DEV_DYN_SYNCH_OUT3_GATE 

5  OUT Reserved for future use 
6  IN Reserved for future use 
7 TRIGGER_IN IN1 Trigger Input 
8 SYNCH_OUT OUT2 Frame Synchronization Output 
9 PWM OUT2 ALP_PWM_LEVEL: output a pulse-width 

modulated value 
10 GND – Power ground 

                                                      
1 Input: SN74LVC2G14 
2 Output: SN74LVC2T45 

I2C and Serial I/O connector 
This connector is a Molex header, part number 53261-0471. It mates with Molex part number 
51021-0400, use crimp contacts 50058-8000 or 50079-8000. 

This connector is not hot-plug capable. Only attach a plug while the device is off in order to 
avoid damage. Always apply a common GND when connecting devices. 

Pin Number Signal Name Direction Purpose 
1 (left on drawing) GND 

RxD
– 
IN

Power ground 
Reserved for future use

2 VCC_USB 
TxD

OUT 
OUT

Power (3.1 V)
Reserved for future use

3 SDA IN/OUT Serial Data 
4 SCL OUT Serial Clock 

Please contact ViALUX before using this connector. 
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All jumpers used in this board layout are 1.27 mm pitch. 

J3 – I/O voltage selection 
This jumper is used to select either 2.5 V or 5.0 V voltage supplies for the Multi-Purpose 
I/O connector.  

The attached hardware can supply the voltage level, when the jumper is left open. 

Position I/O voltage VCC_GPIO source 
open 2.5 V to 5.0 V extern 
1 – 2  2.5 V intern 
3 – 4  5.0 V intern 

J4 – USB EEPROM programming 
This jumper allows to temporally disconnect the USB EEPROM or to disable its write 
protection feature. Please contact ViALUX before using this jumper. 
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LED description 
Table 1 lists the on board LEDs with a functional description. 

Table 1 – Description of LEDs 

LED Color Status Description  
LD1 Blue Steady USB high-speed port acknowledged 

Blink Bulk data traffic (image download) 
LD2 Green Steady FPGA configured 
LD3 Yellow Steady Firmware running, USB active 

Blink Generic USB traffic (projection control, etc.) 
LD4 Red Steady USB Power Input 

LD5 Red Steady 5 V power supply is connected 
LD6 Red Steady On-board 3.3 V power regulator output, supply for USB 
LD7 Red Steady On-board 3.3 V power regulator output, supply for DMD CMOS logic  
LD8 Red Steady On-board 2.5 V power regulator output 
LD9 Red Steady On-board 1.8 V power regulator output  
LD10 Red Steady On-board 1.0 V power regulator output  
LD12 Red Steady On-board 12 V power regulator output 
LD13 Green Steady DDC finished 
LD14 Red Steady DDC done 
LD15 Green Steady System “heartbeat” signal (VLED0)
LD16 Green Steady Denotes initialization complete (VLED1) 

Protection features 
The V4100 board provides protection logic control for the DMD. 

3RZHU�ÁRDW�
In the event of power failure or if the 5 V power supply is shut down, the DMD will be issued 
a FLOAT command that places all mirrors in a non-deflected position. The threshold is below 
4.5 V. The ALP-4 high-speed API implements ALP_DEV_DMD_MODE for checking this 
state. 
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Operating conditions 
Operating Temperature: 25 … 45 °C 

Storage Temperature: -40 … 80 °C 

Relative Humidity: 0 … 95 % (non-condensing) 

Flexible connection 
The flexible connection of the V4100 is designed to satisfy applications where space is 
limited. The flexible connection is not designed for dynamic mechanical bending. The 
number of bending cycles that lead to a damage of the flexible connection depends on the 
bending radius, the smaller the bending radius the higher the fatigue of the flexible 
connection. See Table 2 for details. 

Furthermore, it is recommended to keep the tensile forces as small as possible. ViALUX also 
recommends that the user pays attention to the handling and uses the wrapping delivered 
with the V4100 Board. 

Table 2 – Bending radius versus bending cycles that lead to a damage 

Radius Cycles 
1 mm > 1 
2 mm > 10 
40 mm > 10000 

DMD Mechanical Assembly 
Please observe the following Torque Specification for the four M3 screws of the standard 
ViALUX DMD mounting set: 3.0 ± 1.0 IN·LB (i.e. 0.34 ± 0.11 N·m) 

Mounting Instructions 
Observe ESD requirements strictly! 

Please be aware that there is an on-board battery that supports the key memory for FPGA 
encryption. Avoid short-circuits when mounting the board in order to not lose the encryption 
key. 

The V4100 Board is designed to work in any mounting position. Good air circulation is 
recommended. 
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1 General introduction 

1.1 ALP Revision Information 
This document summarizes release 19 of the ALP-4 high-speed application programming interface. It 

applies to the following file versions: 

API DLL file: alpD41.dll, alpV42.dll 1.0.19.x 

API header file (alp.h): 12 

1.2 ALP operation 

 

The ALP Controller Suite comes with an application programming interface (API) implemented as a 

dynamic-link library (DLL). It provides all functions required for the use of ALP hardware components. 

The following notes describe general software organization rules applicable for the whole library. 

 Any ALP is identified by its serial number. Multiple ALP devices can be simultaneously controlled 

by a single PC.  

 The API software provides an ALP device identifier (type ALP_ID) for each unit. 

 The patterns to be displayed are organized in sequences of 1…8 bit pictures. Any sequence is 

addressed via a sequence handle (type ALP_ID). 

 The sequences are loaded into ALP RAM using an API function (AlpSeqPut). This RAM is not 

directly accessible by the user. 

 Multi-threading is supported. The library functions serialize critical operations internally. 

 AlpDevHalt stops ALP operation instantly. 

 All functions provide a return value (type long). The parameter list may point to other output data. 

It is strongly recommended to verify the return value always. 

  Various programming samples are available in source code and distributed with the ALP 

Installation. They provide a quick insight into ALP API programming, and may serve as a template 

for building a custom application. 
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  Compatibility is maintained for all ALP-4 API versions running on different controller boards and 

with different DMD formats; in particular all DLP® V-Modules (V4100 and VX4100 models) as well 

as the DLP® Discovery™ 4100 Developer Kits can be controlled with the same software. See 

Release Notes for version-specific comments. The functionality and performance is the same for 

ALP-4.1 and ALP-4.2, the controller models refers to different types of DLP® boards.  

 

Section 2 of this document contains a comprehensive reference of the ALP API functions. Section 3 

describes extended options for advanced users, LED driver control is embedded in the ALP-4 API and 

the corresponding LED API reference is given in Section 4. Finally Section 5 of this document 

provides the specification of the interface in case users cannot take advantage of automatic 

processing of the C header file alp.h. 

1.3 ALP $3,�ÀOHV 
The API of ALP-4 high-speed consists of a DLL file, an according import library LIB file, and the 

header file alp.h. 

Include alp.h and link the LIB file to your C/C++ application for to use the ALP-4 high-speed API. The 

header declares functions and constant values1, and the LIB file cares for loading the DLL and imports 

the API functions when starting your application. 

An additional DLL exports the same functions using “standard call” calling convention. It just translates 

calling conventions, so it depends on the “main” ALP API DLL. This library might be required for 

development environments that do not support the C calling convention2. 

 +HDGHU�ÀOH Import library Main DLL (C call) StdCall DLL 
ALP-4.1 Alp.h alpD41.lib alpD41.dll alpD41S.dll 

ALP-4.2 Alp.h alpV42.lib alpV42.dll alpV42S.dll 
 

1.4 Device handling 
The ALP-4 high-speed controllers are implemented with an encrypted FPGA code. The corresponding 

Virtex-5 FPGA key is factory installed and supported by a long life battery. 

Important note: Do not overwrite the Virtex-5 FPGA key or remove the battery. The FPGA logic on the 

DLP® Discovery Developer Kit can be overwritten by the user at any time it will be uploaded again 

during the next ALP-4 power cycle. 

                                                      
 
1 When using other programming languages, please read alp.h in a text editor, or refer to chapter 5. 
 
2 For more details please search msdn.microsoft.com for „calling conventions“. 

Please consult the Release Notes for current implementation comments. 
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1.5 Return values 
Some return values are commonly used by many of the API functions. This is an explanation of their 

general meaning. 

ALP_OK 
The function succeeded. 

ALP_PARM_INVALID 
One of the parameters is invalid, or a ControlType is not supported. 

Valid ranges of ControlValues may depend on other settings or the device state, so ensure to set up 

all parameters consistently. 

ALP_ADDR_INVALID 
Functions that access user data through a pointer parameter (e.g. long *UserVarPtr) return 

ALP_ADDR_INVALID when memory access fails. The most probable cause is that this pointer 

contains an invalid memory address. 

ALP_NOT_READY 
This return value has different meanings depending on the called function. 

AlpDevAlloc: The specified ALP is un-available because it is already allocated. 

All functions can return it in multi-threading applications to denote that the ALP is currently in use by 

another thread. 

ALP_NOT_IDLE 
To execute the function, the ALP must not display any sequence. Currently the projection loop of an 
arbitrary sequence is running. A concurrent AlpSeqPut may also inhibit execution of this function. 

ALP_SEQ_IN_USE 
There are operations that are mutually exclusive using the same sequence. For example, a running 

projection loop may inhibit writing image data (AlpSeqPut) to the same sequence and vice versa. 

ALP_NOT_AVAILABLE 
All functions having an input parameter DeviceId can return this value. The specified DeviceId is 

invalid. Create one using AlpDevAlloc. 

ALP_ERROR_COMM, ALP_DEVICE_REMOVED 
Most of the ALP API functions communicate with the ALP device over the USB. These functions 

provide the following additional return values when a USB error occurs: 

ALP_ERROR_COMM a communication error occurred during the operation 

ALP_DEVICE_REMOVED the device has been disconnected 
 

USB connection to the device can be checked using AlpDevInquire(ALP_USB_CONNECTION). 
AlpDevControl(ALP_USB_CONNECTION) can be used to re-connect to the device after a transient 

USB interruption. 
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ALP_ERROR_POWER_DOWN 
The DMD has failed to “wake up” from ALP_DMD_POWER_FLOAT mode. 
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2 Basic ALP Functions 

2.1 AlpDevAlloc 
Format 
long AlpDevAlloc (long DeviceNum, long InitFlag, ALP_ID *DeviceIdPtr) 

Description 
This function allocates an ALP hardware system (board set) and returns an ALP handle so that it can 

be used by subsequent API functions. 

An error is reported if the requested device is not available or not ready. 

When you no longer need a particular ALP system, free it using AlpDevFree. 

When terminating the ALP system, use AlpDevFree before disconnecting it from the USB to avoid 

problems after USB re-connection. 

Parameters 
DeviceNum specifies the device to be used. Set this parameter to one of the following 

values: 

ALP_DEFAULT the next available system is allocated 

ALP serial number the system with the specified serial number is allocated 
 

InitFlag specifies the type of initialization to perform on the selected system. This 

parameter can be set to one of the following: 

ALP_DEFAULT default initialization 
 

DeviceIdPtr specifies the address of the variable in which to write the ALP device identifier. 

Return values 
ALP_OK no errors  

ALP_ADDR_INVALID user data access not valid 

ALP_NOT_ONLINE specified ALP not found 

ALP_NOT_READY specified ALP already allocated 

ALP_ERROR_INIT initialization error 

ALP_LOADER_VERSION (ALP-4.1 only) This DLL requires the driver file VlxUsbLd.sys of at least 
version 0.1.0.22. Please update it and restart the ALP device. 
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2.2 AlpDevControl 
Format 
long AlpDevControl (ALP_ID DeviceId, long ControlType, long ControlValue) 

Description 
This function is used to change the display properties of the ALP. The default values are assigned 

during device allocation by AlpDevAlloc. 

Parameters 
DeviceId ALP device identifier 

ControlType control parameter that is to be modified 

ControlValue value of the parameter 

The following settings are available: 

ControlType ControlValue Description 
ALP_SYNCH_ 
POLARITY 

ALP_LEVEL_HIGH or 
ALP_DEFAULT 

active high frame synch output 
signal polarity 

ALP_LEVEL_LOW active low frame synch output signal 
polarity 

ALP_TRIGGER_EDGE ALP_EDGE_FALLING or 
ALP_DEFAULT 

high to low trigger input signal 
transition 

ALP_EDGE_RISING low to high trigger input signal 
transition 

ALP_DEV_DMDTYPE ALP_DMDTYPE_XGA (maps to 
0.7” XGA Type-A), 
ALP_DMDTYPE_XGA_07A, 
ALP_DMDTYPE_XGA_055X, 
ALP_DMDTYPE_1080P_095A, 
ALP_DMDTYPE_WUXGA_096A 

ALP-4 is available with different 
DMD types. It detects automatically 
which type of DMD is connected, so 
this feature should not be necessary 
in most cases. For testing purposes, 
this ControlType can be used to 
force the API to behave as if another 
specified DMD type is connected. 
See also AlpSeqPut. 
Note: DMD type selection is 
accepted only before the first call of 
AlpSeqAlloc after AlpDevAlloc. 

ALP_DEV_DMD_MODE ALP_DMD_POWER_FLOAT Set the whole DMD to an inactive 
state. All micro-mirrors are released 
from deflected to an almost flat 
(floating) state. 
Sequence display is not available in 
this state, but ALP settings and 
memory are preserved. 

ALP_DEFAULT Wake up DMD from inactive state. 

ALP_USB_CONNECTION ALP_DEFAULT Trigger a re-connect to the device 
after a temporary USB disconnect. 

ALP_PWM_LEVEL 0 to 100 (Percentage) duty cycle of the PWM pin, see 
PWM Output below 
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