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Product Description 
 
The UMC32 is an OEM/DIY product that allows Electronic Musicians, Multimedia Artists and Experimenters the ability 
to create custom user interfaces to control any software application that supports the MIDI protocol.  The UMC32 
provides the essential core (microcontroller, power supply, USB functionality) to allow the user to easily implement 
their choice of control elements (example: switches, pots and or faders).  The UMC32 will also translate data from 
your MIDI host application into logic levels for driving LEDs, Relays and more. 
 

¶ Easy to implement with minimal effort and little or no electronics experience. 
 

¶ 32 individually configurable inputs or outputs that send or receive user defined MIDI data with any MIDI host 
application. 

 

¶ Small printed circuit board (1.6ò x 2.7ò) allows creating portable end devices 
 

¶ True plug-and-play (USB-MIDI class compliant drivers are provided by the operating system) 
 

¶ Compatible with all versions of Mac OS X, Windows 7 / Vista / XP / 2000 
 

¶ USB bus powered. A single USB cable handles power and data 
 

¶ No programming is necessary. (No code to write) 
 

¶ Upgradeable firmware via USB using Windows XP / Vista bootloader utility (32 bit only) 
 

¶ Simple configuration of Digital or Analog channels via onboard DIP pack 
 

¶ Using extended MIDI commands. complex I/O and mappings can be realized including: 
o Individual selection of each I/Oôs corresponding MIDI channel (1 to 16) 
o Individual selection of each I/Oôs corresponding MIDI message value 
o Individual selection of each I/Oôs corresponding MIDI message type(s): 

Á Note On 
Á Poly Pressure 
Á Controller 

 

¶ Individual selection of each I/Oôs corresponding hardware type including: 
o Digital Input with Pullup (Active low) - For use with SPST tactile switches 
o Digital Input (Active low) - For receiving messages from sensors with active low TTL outputs 
o Digital Input (Active hi) - For receiving messages from sensors with active high TTL outputs 
o Analog Input - For connection to potentiometers, joysticks, faders etc. 
o Analog Input (Inverted) - Same as above, except that MIDI data is inverted. 
o Digital Output (Active High) ï For driving LEDôs, Relays, or high power FETs etc. 
o LED Output with Blink ïFor blinking of status LED's (see manual for details). 
o More I/O types to comeé 
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Before proceeding it is strongly recommended that you read and understand the precautions section of this manual.  
Failure to observe the recommendations may void your warranty. 

Indicator LED 

The indicator LED (LED1) can be found next to the USB connector.  This LED provides information about the state of 
the UMC.  When connected, your computer will recognize the UMC and load the class compliant USB-MIDI class 
device driver that is provided by your operating system.  The LED will stay on until communication with your host 
application begins.  At this point the LED will flicker when MIDI traffic between the host application and the UMC 
occurs. 

Firmware Update 

When the UMC is plugged into the USB port it first checks the state of the shift pin, if it is pulled low (your switch is 
being held) then the UMC will enter bootloader mode and prepare to accept a firmware update.  Information regarding 
firmware updates will be made available on our website at http://www.halemicro.com 
 

 

Connecting multiple UMC32ôs to the USB bus. 

For connecting more than 1 UMC32 to the same computer it is recommended that you install one of 8 available 
firmware binaries on your UMC32.  First download the latest firmware set from the Hale website.  The zip file will 
contain multiple firmware revisions with ñ.DLDò extensions.  Next download and install the UMC32ôs firmware update 
utility, follow the directions provided by the utility and select the appropriate firmware.  In this case you would select 
ñUMC32_v215_051809_Dev02.dldò for device number 2.  Each firmware binary is slightly different in that they 
contains a unique USB product ID as well as a unique Driver Name that allows the operating system to identify it on 
the USB bus. When using more than one UMC32 it is also recommended that all UMC I/Os on Device 1 be set for 
MIDI channel 1, and Device to for MIDI channel 2 etc.  As there are many implementations by host applications and 
operating system drivers this is a full-proof way of uniquely and consistently identifying each UMC that is connected to 
your system regardless of your MIDI application or operating system. 
 

 
 
 
 
 
 
 
 
 
 
 

http://www.halemicro.com/
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I/O setup using the configuration utility (Default) 
 
To begin, download and install the UMC32 configuration utility.  It is recommended that your video display should be 
set at a minimum screen resolution of 1024x768 or higher).  The utility is available for download at 
http://www.halemicro.com 
 
How to configure (quick start): 
 
1)  Disconnect any wires, ribbon or usb cables from the UMC.  Close any MIDI host applications that may be 

running as the configuration utility needs exclusive access to the UMCôs MIDI I/O. 
 
2)  Ensure that all of the UMC32ôs DIP switches (1 thru 10) are in the ON Position. 
 
3) Reconnect the UMC32 to your PC with your USB cable.  If this is the first time you have connected this device 

to your computer please wait until Windows displays a message stating that your hardware/devices are ready 
to use 

 
4)  After windows has installed and loaded the drivers for the device, launch the UMC32_Config application. 
 
5)  Click ñRescanò.  This will cause the application to rescan all attached MIDI devices on the system. 
 
6)  Select the UMC32 you wish to configure from the combo box in the section labeled ñUMC32 MIDI Device 

Selectò Windows Vista will display ñUMC32 Dev01ò etc..  The Device ID will depend on the firmware that you 
have bootloaded  into the UMC.  Windows XP does not display the names of the class compliant devices 
correctly and instead will display the generic name of ñUSB Audio Deviceò.  If you have more than one 
UMC32 connected those will be named ñUSB Audio Device (2)ò etcé 

 
7)  Click ñReadò.  This will cause the application to grab all of the current configuration data for the selected 

device into the application. The óStatusô window should display the following:  
ñStatus: Read Completeò 
ñFirmware: v2.x.x (Build Date)ò 
ñUSB PID: 0x0DEx / Device # x ñ ă Where x is the device number. 

 
8) For each I/O channel select the Hardware I/O type, MIDI Channel, Message Type and message number. 
 
9) When you are finished, click on ñWriteò to update the UMC with the changes you have made.  Your device is 

now configured and ready for use. 
 
10) Exit the application. 
 
Be careful connecting any sensors or controls to your UMC.  It is recommended that you triple check your 
wiring to and from the UMC.  Take special care when using Output Mode(s).  It is quite easy to set a channel 
for output mode and mistake it as an input when connecting your pots or switches causing a short circuit. 
If you are in doubt about the hardware type of your control please post your compatibility question in the UMC32 user 
forums located at http://forums.halemicro.com/. 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.halemicro.com/
http://forums.halemicro.com/
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Configuration utility controls and settings 
 
This is the UMC32ôs physical hardware I/O channel see the pin diagram under example connections for more 
information. 
 
Hardware I/O Types: 
 

I/O Disabled ï Channel I/O is disabled and will not be processed.  All unused channels should use this 
setting. 
 
IN Digital w/pullup (active low) ï Channel is set for Digital (TTL) input with the microcontrollerôs internal 
pullup enabled.  This type is the same digital input mode when using the onboard DIP pack.  This type of 
input is typically used to connect to a single pole single throw switch.  One end of the switch connects to 
ground the other will connect to this I/O channel. This type is also useful for sensors that pull the line low 
when the sensor is actuated and release the line or place it in Hi-Z when the sensor is not actuated. 

 
IN Digital (Active Low) - Channel is set for Digital (TTL) input.  This type is used when accepting a high or 
low signal from the output of a powered sensor on/off type output.  This is for sensors that pull the line low 
when the sensor is actuated and high when it is not actuated. 
 
IN Digital (Active High) - Channel is set for Digital (TTL) input.  This type is used when accepting a high or 
low signal from the output of a powered sensor with a on/off type output.  This is for sensors that pull the line 
high when the sensor is actuated, and low when it is not actuated. 
 
IN Analog - Channel is set for Analog (0v to 5volts) inputs.  This is most commonly used for connection to 
potentiometers, faders and joysticks.  It can also accept the input from other sensors that output a voltage in 
the range of 0 to 5 volts.  In this mode, an input of 5 volts will generate a message value of 127 (0x7F hex), 
whereas an input of 0 volts (ground) will generate a message value of 0 (0x00 hex). 
 
IN Analog (Inverted) ï Same as above however in this mode, an input of 5 volts will generate a message 
value of 0 (0x00 hex), whereas an input of 0 volts (ground) will generate a message value of 127 (0x7F hex). 
This mode is especially useful if you happen to solder the +5V and Ground terminals on a potentiometer 
backwards.  Instead of reopening your device to correct the problem by resolder again, simply select this 
mode instead. 
 
OUT Digital (Active High) ï If a corresponding MIDI message is received by the UMC with a value of 0 the 
output for this channel will be low / 0 volts/ Ground.  If the corresponding MIDI message is 127 (0x7F in 
hexadecimal) then the output will be high or +5volts. 
 
OUT LED Blink ïThis mode functions like the OUT Digital above however, values between 64 and 127 shall 
turn the LED on. values between 1 and 63 shall blink the LED.  Zero value turns the LED off. 
 
HALE Encoder A & B ï This selection is to support the upcoming Hale encoder module, TBA 
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MIDI CH  
Here you can select the desired MIDI Input or output channel that corresponds to the  UMC32ôs physical hardware I/O 
channel.  You can select 1 of 16 channels. By convention it is recommended that you set this to be MIDI channel 1 for 
UMC32 Dev01, MIDI channel 2 for UMC32 Dev02 etc..  As every MIDI host application deals with multiple USB-MIDI 
devices differently.  This has proved to be a method ensures that all host learned controls will remain consistent when  
Windows enumerates your UMCs that occurs when Windows starts up. 
 
 
Message Type 
Note On (0x90) ï This is the recommended message type for input or output controls that are Boolean or ON/OFF.  
Such controls are switches, or other sensors that output a logic level high or low.   When this mode is selected for a 
channel there are certain conditions that will cause a note off (0x80) message to be generated.  Instead of generating 
a Note On with a velocity of zero the UMC will generate a true note off message.  This applies to IN Digital w/Pullup 
(active low), IN Digital (Active Low), IN Digital (Active High) hardware Input types.  For the hardware Output type(s), 
both note on velocity of 0 as well as Note off velocity zero are interpreted correctly by the UMC. 

 
Poly Pressure (0xA0) & Controller (0xB0): These message types are best used with I/O channels that are 
configured as Analog inputs. 
 
Msg Num (Message Number) 
Depending on the Message type the message number may be interpreted differently.  The allowable range for this 
parameter is 0 to 127 (0x00 to 0x7F in hexadecimal).  With regards to note on and poly pressure message types 
these values are indicative of note numbers or keys on a piano keyboard.  For instance C-1 is 0, C#4 is 61 and 
G9 is 127. 
 
Default: 
This will initialize all controls to the following: IN Digital w/Pullup (active low), MIDI Channel X (where X = the device 
#), Note On, message number 36 thru 67. 
 
All Off: 
This will initialize all controls to the following: I/O Disabled, MIDI Channel X (Where X = the device #), Note On, 
message number 36 thru 67. 
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I/O Setup using the onboard DIP switches 

Legacy Mode (DIP 10 off). 
In legacy mode the UMC32ôs I/O may be configured as digital or analog inputs.  By setting the onboard DIP switches 
(DIP 1 thru 9) appropriately, various input types can be achieved.  The UMC32 ships with the all DIP switches in the 
on position which requires configuration to be performed by the PC configuration utility.  In order to change from the 
default setting, please remove the protective tape (if present).  It is important to note that all unused channels be set 
to digital input mode (factory default) in order to suppress spurious controller data that would otherwise be sent to 
your host application. 
 

 
 
 
 
Analog Mode 
Channels that are configured as analog inputs are sampled and converted into MIDI continuous controller (CC#) 
messages and sent to your host application. Analog mode is usually the choice when connecting a potentiometer or 
fader.  For the sake of simplicity, each input channel maps directly to its corresponding continuous controller (CC) 
number on MIDI channel 1.  For example assume that input channel 1 on the UMC has a fader connected to it and is 
configured for analog input.  When the fader is changed it will output controller messages on CC#01, MIDI channel 1. 
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Digital Mode 
Digital mode is usually selected to determine the state of a switch for triggering MIDI notes. Channels that are 
configured for digital mode will output MIDI note data on channel 1.  For example when a button is pressed then a 
note on message will be sent, when the button is released a note off message will be sent. 
 
Midi Output Mapping 
The above input types shall use the following messages.  In Legacy mode the UMC32 shall output all MIDI data on 
MIDI channel 1. 
 

I/O 
Channel                             Digital Mode                             Analog Mode 

  
 

  Note Number 
 

Controller Number 

  
 

Key Decimal Hex 
 

Decimal Hex 
01 

 
C 36 24 

 
0 00 

02 
 

C# 37 25 
 

1 01 
03 

 
D 38 26 

 
2 02 

04 
 

D# 39 27 
 

3 03 
05 

 
E 40 28 

 
4 04 

06 
 

F 41 29 
 

5 05 
07 

 
F# 42 2A 

 
6 06 

08 
 

G 43 2B 
 

7 07 
09 

 
G# 44 2C 

 
8 08 

10 
 

A 45 2D 
 

9 09 
11 

 
B 46 2E 

 
10 0A 

12 
 

C 47 2F 
 

11 0B 
13 

 
C# 48 30 

 
12 0C 

14 
 

D 49 31 
 

13 0D 
15 

 
D# 50 32 

 
14 0E 

16 
 

E 51 33 
 

15 0F 
17 

 
F 52 34 

 
16 10 

18 
 

F# 53 35 
 

17 11 
19 

 
G 54 36 

 
18 12 

20 
 

G# 55 37 
 

19 13 
21 

 
A 56 38 

 
20 14 

22 
 

B 57 39 
 

21 15 
23 

 
C 58 3A 

 
22 16 

24 
 

C# 59 3B 
 

23 17 
25 

 
D 60 3C 

 
24 18 

26 
 

D# 61 3D 
 

25 19 
27 

 
E 62 3E 

 
26 1A 

28 
 

F 63 3F 
 

27 1B 
29 

 
F# 64 40 

 
28 1C 

30 
 

G 65 41 
 

29 1D 
31 

 
G# 66 42 

 
30 1E 

32   A 67 43   31 1F 
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General Precautions 
 
The UMC is designed to protect against short circuits, over current conditions, transient voltages and electrostatic 
discharge.  However, we ask that you observe some simple guidelines when working with the UMC.  Failure to do so 
may cause damage to your equipment and/or void your product warranty. 
 

o Do not solder any wires or attempt to make any modifications to the UMC directly. 
  

o Do not connect the ñ+Vò (+5 Volts DC) terminal to G (Ground).  When this occurs, it is commonly 
referred to as a ñshort circuitò. 

 
o Always unplug the USB cable from the device before modifying connections on the UMC. 

 
o As with all electronic devices, observe proper ESD handling practices.  Always handle the printed 

circuit board (PCB) by the edges, never touch the top or bottom. 
 

o Never allow the UMC to touch a wet or conductive surface. 
 

o Do not use any external voltage source to power devices that are connected to the UMC. 
 

o The maximum recommended current per channel is 8mA.. 
 

o You may use the +5V and Ground pins off each bank to power other devices such as LEDôs however 
the maximum recommended is 80mA. 

 
o As an additional precaution, we strongly recommend using a powered USB hub when experimenting 

with the device.  Once you have finalized your project, and are sure you do not have any short circuits 
then you may connect the UMC directly to your computerôs USB input.  This is especially important 
when interfacing with a laptop, as damage to your laptop could be substantial. 

 
o This product is offered to the end user in a non-enclosed OEM form, it is the responsibility of the end 

user of this product to ensure that they comply with local regulations pertaining to unintentional radio 
frequency emissions.  In the United States, this pertains to FCC rules and regulations, Part 15, 
Section B. 
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Example Connections 
 
Although there are a seemingly infinite number of types of control elements (potentiometers, switches etc.) 
that you can connect to the UMC, here are a few examples of how to connect the most common types. 

 
    * Please note that connection to +5V is not necessary for any SPST switch. 


