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1 Introduction  

This document serves as a guide for the design of a DHCOM mainboard. It includes example circuits for external 

connected components to a DHCOM module. Also included in this document are layout rules.  

Note: Subject to technical modifications;  no responsibility is  accepted for the accuracy of this information.   
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2 What requires attention?  

2.1 Compatibility of the DHCOM platform  

The DHCOM standard defines functions (such as USB, I2C, SPI, ...) that are available at the predefined position 

on the SODIMM-200 connector. The pin assignment for the 200 pins is also defined and identical for all DHCOM 

core modules. 

The DHCOM specification describes functional groups to ensure the compatibility between different DHCOM 

modules. Each functional group has its own supply voltage, which is made available on the SODIMM-200 con-

nector via a voltage level output (Vcam_OUT, Vdisp_OUT, Vsysbus_OUT and VIO_OUT). Level shifters on the cus-

tomer -specific mainboard establish the compatibility between different DHCOM modules. These level shifters 

can also (e.g. for reasons of cost) be removed from the customer design. In this case, however, the customer 

loses the compatibility with the DHCOM standard. 

 

Figure 1: DHCOM functional groups concept 

Important:   

With the level shifter concept it is possible to support all core modules developed by DH electronics in the fu-

ture. If you only wish to use the current DHCOM modules (DHCOM i.MX25, AM35x, i.MX6 and AM335x) you only 

need to use level shifters in special cases, see Table 12: Voltage groups on page 49. 
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Summary:   

At the moment you only need level shifters at the address and data bus interface, if you wish to use parallel  a 

address and data bus, i.MX25 and another DHCOM core module in the same mainboard hardware. 

2.2 Unconnected pins 

The following SODIMM-200 pins must be terminated if they are not used: 

Pin name Description  SODIMM pin number 
Terminating re-

sistance or voltage  
VCC_BAT Core Module Battery voltage input 200 3.3V or 5V 

VDDA_Audio Audio Codec supply voltage input 10 3.3V 

VSSA_Audio Audio Codec Ground 9 GND 

RESET_IN System Reset input (acti ve low) 21 PU + 100nF capacitor 

RESET_OUT System Reset output (active low)  20 PU + 100nF capacitor 

TSPX Resistive Touch: 4 wire (X +) 12 PD 

TSMX Resistive Touch: 4 wire (X -) 14 PD 

TSMY Resistive Touch: 4 wire (Y -) 16 PD 

TSPY Resistive Touch: 4 wire (Y +) 18 PD 

AD0 Analog input 0 8 PD 

AD1 Analog input 1 6 PD 

AD2 Analog input 2 4 PD 

AD3 Analog input 3 2 PD 

nETH1_LINK_LED Port 1: Activity LED connection 186 PD 

nETH1_SPEED_LED Port 1: Speed LED connection 188 PU 

ETH1_TXD- Port 1: Ethernet TX Differential Output 

(minus) 

190 PD 

ETH1_TXD+ Port 1: Ethernet TX Differential Output 

(plus) 

192 PD 

ETH1_RXI-  Port 1: Ethernet RX Differential Input (mi-

nus) 

196 PD 

ETH1_RXI+ Port 1: Ethernet RX Differential Input 

(plus) 

198 PD 

nETH2_LINK_LED Port 2: Activity LED connection 187 PD 

nETH2_SPEED_LED Port 2: Speed LED connection 189 PU 

ETH2_TXD- Port 2: Ethernet TX Differential Output 

(minus) 

191 PD 

ETH2_TXD+ Port 2: Ethernet TX Differential Output 

(plus) 

193 PD 

ETH2_RXI-  Port 2: Ethernet RX Differential Input  (mi-

nus) 

195 PD 

ETH2_RXI+ Port 2: Ethernet RX Differential Input 

(plus) 

197 PD 

USB_OTG_VBUS OTG Client: VBUS Input line  

OTG Host: USB bus supply voltage 

166 PD 

USB_OTG_D+ USB OTG differential Signal positive line 170 PD 

USB_OTG_D- USB OTG differential Signal negative line 172 PD 

USB_HOST_D1+ USB Host differential Signal positive line 178 PD 

USB_HOST_D1- USB Host differential Signal negative line 180 PD 

USB_HOST_D2+ USB Host differential Signal positive line 169 PD 

USB_HOST_D2- USB Host differential Signal negative line 171 PD 

MIC_IN or I2S_RXFS Microphone Input Signal or Receive Frame 1 PD 

http://www.dh-electronics.com/
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Pin name Description  SODIMM pin number 
Terminating re-

sistance or voltage  
sync signal 

LINEIN_L or I2S_RXD Line-In Left or Data receive signal 5 PD 

LINEIN_R or I2S_RXC Line-In Right or Receive clock signal 7 PD 

SD_DETECT  SD/SDIO/MMC card detection(active high) 105 PD 

INT_HIGHEST_PRIORITY Highest priority interrupt pin (active low)  151 PU 

LC_* [1] RGB display interface lines 

Note: Regarding EMC it is recommended 

to terminate RGB interface lines.  

49, 51, 53, 55, 57, 59, 61, 

63, 65, 67, 69, 71, 73, 75, 

76, 77, 78, 79, 80, 81, 82, 

83, 84, 85, 86, 87, 89, 91 

PD 

Table 1: Unconnected SODIMM-200 Pins 

[1] Do not use Pull-down resistors on the LC_* lines if unconnected, because AM335x use these pins as boot 

mode pins. 

The following DHCOM-X connector pins must be terminated if they are not used and connector is available: 

Pin name Description  SODIMM pin number 
Terminating re-

sistance or voltage  
RGMII_INT PHY interrupt (active low) 18 PU 

RGMII_WOL_INT PHY Wake-on-LAN interrupt (active low)  17 PU 

PCIE_WAKE PCIe wake signal (active low) 34 PU 

Table 2: Unconnected DHCOM-X Pins 

PD = Pull-down resistor  to GND; PU = Pull-up resistor  to 3V3 

Note: For Pull -up or Pull -down resistors, a value of 10kohm is recommended unless otherwise stated .  

http://www.dh-electronics.com/
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3 Interface  

The chapters that follow give design examples for the interfaces on the SODIMM-200 connector and prescribe 

design rules for a customer specific mainboard design. 

3.1 Power supply  

The DHCOM modules have the following voltage inputs: 

Á Vin = core module supply voltage 

Á Vbat = battery voltage 

Note: DH electronics recommends 3.3V for core module power supply to decrease the power consumption of 

the whole system. 

Regarding the current consumption from the Vin supply, ple ase refer to the user manual of the core module.  

Layout routing guidelines:  

It is necessary to connect the power supply to the SODIMM-200 connector with low trace impedance. Be careful 

of adding viaģs to the power supply connection. 

3.2 VBAT 

If no buffering of  the battery voltage is provided on Vbat, this pin must be connected to Vin. Otherwise, see the 

following example of a Gold Cap connection:  

 

Figure 2: Vbat connection example 

Note: At older user manuals and design guide versions, Vbat was stated with 3.3V up to 5.5V. Please ensure that 

Vbat pin is sourced with a maximum voltage of 4.0V at the SODIMM pin. Otherwise the I2C communication be-

tween RTC and CPU doesnģt work anymore.  

http://www.dh-electronics.com/
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3.3 Power Button  

The DHCOM standard doesnģt provide a power button input.  

Explanation:  We donģt support power button input because of one simple problem. If we have such an input we 

could only power off the core module power with it. The mainboard voltage would remain at on state. This has 

the consequence that all interfaces of the core module will be powered from  the mainboard side and further-

more undefined things happen. 

Workaround:  If a power button for complete system power On/Off is needed, we recommend using a power 

button On/Off controller on the main board. Maybe the Linear Technology LTC2953 would be a good choice 

(http://www.linear.com/product/LTC2953 ).  

3.4 Audio interface  

Depending on the specific core module the audio interface on the SODIMM-200 connector is analog (OnModule 

audio codec) or digital (I2S interface). The following table shows the audio interfaces of the specific core mod-

ules: 

DHCOM module 
Analog Interface (On board audio 

codec) 

Digital I2S interface  

i.MX25 - On request 

AM35x Yes (TI TLV320AIC23B) - 

AM335x - Yes 

i.MX6 - Yes 

Table 3: Core module audio interface s 

The pins on the SODIMM-200 connector are shared between analog and digital interface: 

SODIMM 

pin number  

SODIMM pin 

name 

Description  IO Type SODIMM pin 

name 

Description  IO Type 

 Analog Interface  Digital I2S interface  

10 VDDA_Audio Audio Codec supply voltage 

input 

PWR_I VDDA_Audio Audio Codec supply voltage 

input 

PWR_I 

9 VSSA_Audio Audio Codec Ground PWR_I VSSA_Audio Audio Codec Ground PWR_I 

1 MIC_IN Microphone Input Signal I I2S_RXFS* Receive Frame sync signal I 

3 MIC_GND Microphone Ground PWR_I - - - 

5 LINEIN_L Line-In Left I I2S_RXD Data receive signal I 

7 LINEIN_R Line-In Right I I2S_RXC* Receive clock signal I 

11 HP_GND Headphone Ground PWR_O I2S_TXFS Transmit Frame sync signal O 

13 HP_OUT_LEFT Headphone Output left O I2S_TXC Transmit clock signal  O 

15 HP_OUT_RIGHT Headphone Output right O I2S_TXD Data transmit signal  O 

Table 4: Audio interface pins  

* The signals are not connected to the core modules AM335x and i.MX6. 

http://www.dh-electronics.com/
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3.4.1 Digital  

The I2S interface of the current DHCOM core modules (AM335x and i.MX6) supports only DHCOM (master) to 

Audio Codec (slave) mode with the available I2S interface on the SODIMM-200 connector. Otherwise the signals 

I2S_RXFS and I2S_RXC would be needed.  

The following figure shows an example how to connect an audio codec to the digital DHCOM audio interface. 

 

Figure 3: Audio codec connection 

3.4.2 Analog 

Analog power supply:  

For the analog audio part of DHCOM modules, separate supply inputs are available on the SODIMM-200 con-

nector:  

Á VDDA_Audio 

Á VSSA_Audio 

http://www.dh-electronics.com/
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These must be supplied from a separately filtered supply voltage. An example of such a filter is shown in the 

next figure:  

 

Figure 4: Audio supply voltage filter  

Note: The design of the filter depends largely on the quality of the supply voltage, the filter shown can therefore 

only be regarded as an example. 

Microphone:  

MIC_IN is a high-impedance, low-capacitance input that is supplied with a reference voltage by the audio 

CODEC. The internal circuit is suitable for an electret microphone. The maximum output current is about 3 mA. 

An example for the connection of a jack socket is shown in the next figure: 

 

Figure 5: Audio microphone connection  

Line In:  

The DHCOM audio CODEC has a line input for left and right audio channels. A voltage divider on the core module 

halves the input signal. This reduces the 2 x VRMS of a CD player signal to the nominal 1 x VRMS input to the audio 

CODEC. An example for the connection of a jack socket is shown in the next figure: 

 

Figure 6: Audio line in connection  
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DHCOM Design Guide DH electronics GmbH 

 

R04 DOC_DHCOM-Design-Guide.docx Seite 15 / 54 

  
 

Headphone: 

The DHCOM audio CODEC has a headphone output for left and right audio channels. The output is designed to 

drive 16R and 32R headphones. The DC decoupling is on the core module so that no coupling capacitors are 

required on the mainboard. An example for the connection of a jack socket is shown in the next figure: 

 

Figure 7: Audio headphone connection 

Layout routing g uidelines:  

For all analog audio signals, particular attention must be given to the connecting lines. These should be routed 

as far as possible from digital signals. It should also  be ensured that separate ground areas are placed beneath 

the analog audio signals and connected to audio ground. 

3.5 Reset & Interrupt  

The DHCOM modules have a RESET_IN and a RESET_OUT. Both signals are "active low". If the RESET_IN is 

connected to a push-button, it must be de-bounced and extended (min. 1.5 ms) as shown in the example con-

nection: 

 

Figure 8: Reset switch 

The RESET_OUT signal is pulled "low" if the core module is in the Reset state. It can be used on the mainboard 

as reset line. 

Note: Because of better EMI performance it is recommended to connect a 10k pull-up resistor and 100nF ca-

pacitor to GND to the reset_in as well as reset_out pin s. Donģt leave these pins unconnected.  

http://www.dh-electronics.com/
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3.6 UART 

The DHCOM modules have up to 3 UART interfaces, however, only UART_1 is connected as a "fully functional 

UART".  

Note: It is necessary to provide a connection to the DHCOM UART1, as the core module bootloader could be 

controlled via the UART1. A minimum connection level should be provided via solder pads. 

As an example, the following diagram shows a circuit for the connection of an RS-232 transceiver:  

 

Figure 9: FF UART RS-232 Transceiver  

RS-485 Design note: 

Because of software implementation it is recommended to use the following pins as TX and RX enable of RS-485 

interfaces.  

DHCOM UART RS-485 pin description  
SODIMM pin 

number  
DHCOM pin description 

UART1 TX enable 
Not yet defined. 

RX enable 

UART2 TX enable 68 GPIO_M 

RX enable 66 GPIO_N 

UART3 TX enable 64 GPIO_O 

RX enable 62 GPIO_P 

Table 5: Unconnected DHCOM-X Pins 
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Design notes: 

Special attention must be paid with FTDI USB-to-UART cable connection to the DHCOM UARTģs. If the DHCOM 

device is no longer powered and the USB side is still connected to a Host PC, the Tx signal continues sourcing 

power to the computer on module . After restart  problems may occur on the DHCOM system, because of reverse 

current ( we noticed problems with eMMC or SD card connection). 

Therefore, the connection should be disconnected or isolated if the power supply of the DHCOM system is 

switched off. 

 

Figure 10: FTDI isolated connection example  

 

Figure 11: FTDI connection example 

Design note for DHCM-iMX25-01D2: 

The DHCOM UART2 hardware flow control pins (CTS, RTS) are only implemented with i.MX25 gpio pins. The CTS 

gpio is also used on the core module for boot mode configuration. In addition to that the mainboard design must 

ensure that this pin is not driven at power up. 

http://www.dh-electronics.com/
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3.7 SPI 

Design notes: 

Á Some DHCOM core modules boot up from OnBoard SPI Flash. This SPI interface is also available out-

side of the module via DHCOM SPI1 interface with another chip select.  In addition to that the mainboard 

design must ensure that these pins are not driven at power up. If level shifters are used, the DHCOM 

SPI1 interface needs to be connected to a separate level shifter. The enable pin of the level shifter 

needs to be activated with the DHCOM SPI1 chip select. 

Á SPI with external Master:  

In this case the mainboard design must ensure, that the DHCOM SPI1 lines (MISO, MOSI and CLK) are 

not driven from the external Master at boot up, otherwise the DHCOM module doesnģt boot because the 

MISO, MOSI and CLK lines are shared with the DHCOM boot flash. 

 

Figure 12: SPI multi master system  

Design note for DHCM-iMX25-01D2: 

The DHCOM SPI2 interface pins are shared with some DHCOM camera interface pins. Therefore it is only possi-

ble to use the pins either for the camera interface o r for SPI2. 
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3.8 Display interface  

The DHCOM standard offers 24-bit RGB signals and 4 LVDS pairs (+ 1x clock pair) as display interface. Unlike 

the RGB Interface, which is always available with at least a 16-bit data bus width, LVDS is not available as 

standard from some DHCOM modules. An example of an RGB-LVDS converter is therefore given in chapter 3.8.2 

LVDS interface. 

Note: It is possible to use the DHCOM GPIO_A Ġ GPIO_I pins as backlight enable GPIO. It is recommended to use 

GPIO_G as backlight enable pin, because of software compatibility. The additional GPIOs GPIO_J Ġ GPIO_W do 

not support the backlight enable functionality.  

3.8.1 RGB interface 

Displays with a wide range of colour  formats (RGB 565, RGB 666, RGB 888, etc.) can be connected to the parallel 

RGB interface. If not all 24 data lines are required, it must be ensured that it is the most significant bits that are 

connected.  

Layout routing guidelines:  

It is recommended that the RGB interface lines are routed with equal lengths and spaced as far as possible 

from other signals. The max. RGB line length between the SODIMM-200 connector and the display connector is 

150 mm. Furthermore, unused display lines must be terminate d with an appropriate resistance to reduce inter-

ference (maintain EMC).   

3.8.2 LVDS interface 

If no LVDS interface is available from the DHCOM module, the circuit in the following figure (TI SN65LVDS93A  

LVDS transmitter) can be used for reference.  

Note: Be careful with the LVDS data mapping. Your display may use different data mapping. 

http://www.dh-electronics.com/
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Figure 13: 8bit LVDS (16.7M colors) Circuit Example  

 

Figure 14: 6bit LVDS (262k colors) Circuit Example  
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Layout routing guide lines:  

The given layout notes belong to the LVDS clock and data lines. In addition, conductor lengths within an LVDS 

channel must be equalised with a maximum difference between the differential pairs of 0.25 mm.  

Á Differential Impedance: 100Ě ±20% 

Á Pair-to-pair pitch: min. 0,8mm  

Á Maximum via count: 2 

Á ħDifferential pairsĥ must be routed over a solid ground or VCC plane to maintain a controlled impedance 

over the entire trace route.  

3.8.3 Dual channel LVDS 

If the DHCOM LVDS interface is connected to dual channel LVDS display, the following pixel mapping must be 

used: 

Á DHCOM LVDS 1 (SODIMM-200) = odd pixels 

Á DHCOM LVDS 2 (DHCOM-X high speed connector) = even pixels 

3.8.4 HDMI 

The DHCOM standard offers one HDMI interface on the high speed connector (DHCOM-X interface). Please be 

aware that HDMI have licencing restrictions in place.  The following figure shows an example of a HDMI connec-

tion: 

 

Figure 15: HDMI example 




































































