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About This Document

This document describes how to use the NetDCU11 or NetDCU11.2 board with mechanical
and electrical information. The latest version of this document can be found at:

http://www.fs-net.de.

Within this document NetDCU11 is used as a placeholder for NetDCU11 and NetDCU11.2.
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1 Arrangement of Connectors

Figure 1.1: Top View
J10

TTTUTTID

00000000
00000000

=1=
Eﬁﬁ@@@@@@@@@@@'ﬂ@@

o) bt 2

Q
!
Oooo

Device Driver Documentation Windows Embedded Compact FSVYBRID | 3 of 34

Vil
/]



Figure 1.2: Bottom View
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2 Connectors

2.1 Counting of the connector pins
All connections prepared for two-row connectors on the NetDCU11 are treated as follow.

The row with pin 1 contains all odd-numbered pins (1, 3, 5, 7, etc.), and, corresponding to
this, the row without pin 1 contains all even-numbered pins (2, 4, 6, 8, etc.).

2.2 J1 Power Supply

J1 Power Supply
Pin | Function
1 +3V ... +15V / max. 2A DC (CFL- Converter)
2 -
3 +5V 5% DC at max. 0,6A (*)
4 +5V +5% DC at max. 0,6A (*)
5 +3V...+3,6V DC (Battery buffering RTC) (**)
6 -
7 GND (Ground Power Supply)
8 GND (Ground Power Supply)
* = No Display connected.
(** = Can be left out depending on application.
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2.3 J2 Ethernet Interface

J2 Ethernet Interface
Pin Signal Function
1 RxD Pin 6 of RJ45 connector
2 RxD Pin 3 of RJ45 connector
3 - - -
4 -
5 S
6 -
7 TxD Pin 2 of RJ45 connector
8 TxD Pin 1 of RJ45 connector
9 GND Signal Ground
10 Vce +5V DC
11 ---
12 ---
---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!

2.4 J2 Serial RS232 Port A

J2 serial RS232 port 1
Pin | Signal Function I/0
1 - -
2 - -
3 RxD1 Received Data I
4 RTS1 Request To Send @]
5 TxD1 Transmitted Data O
6 CTS1 Clear To Send I
7 - -
8 - -
9 GND Signal Ground Power
10 Vce +5V DC Power
11 ---
12 ---
(---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.5 J2 CAN Interface

J2 CAN Interface

Pin | Signal Function I/0

1 I

2 R

3 .-

4 I

5 .-

6 R

7 .

8 R

9 GND Signal Ground Power

10 | Vcc +5V DC Power

11 CAN-RxD | Receive signal I

12 CAN-TxD | Transmit signal @]
---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!

Note:

The two CAN signals can NOT be connected directly to the CAN bus. You need a special
interface logic to doing this. Take a look at the following to examples to get an idea how to
connect the CAN bus.

2.5.1Example CAN-Interface type 1

The following schematic shows the needed interface between NetDCU11 and CAN bus. It
has no galvanic isolation.
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The following schematic shows the needed interface between NetDCU8 and CAN bus. It has

galvanic isolation.
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2.6 J3 Display Interface

J3 Display Interface

Pin Signal Function

1 GND Signal Ground

2 R1 Red Bit 1

3 RO Red Bit 0 (LSB)

4 G5 Green Bit 5 (MSB)

5 G4 Green Bit 4

6 G3 Green Bit 3

7 G2 Green Bit 2

8 GND Signal Ground

9 B3 Blue Bit 3

10 B2 Blue Bit 2

11 Bl Blue Bit 1

12 BO Blue Bit 0 (LSB)

13 Gl Green Bit 1

14 GO Green Bit 0 (LSB)

15 B5 Blue Bit 5 (MSB)

16 B4 Blue Bit 4

17 GND Signal Ground

18 VEEk *)

19 CLP Data clock pulse

20 FRP Frame Impulse

21 M Display data valid signal

22 LIP Line Impulse

23 DEN Display ON

24 GND Signal Ground

25 Vico Power supply LCD
+5V (+3,3V)

26 - NC

27 - NC

28 GND Signal Ground

29 - NC

30 VerL Max. +12V for CFL converter

31 R2 Red Bit 2
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J3 Display Interface

Pin Signal Function

32 R3 Red Bit 3

33 R4 Red Bit 4

34 R5 Red Bit 5 (MSB)

*) > software adjustable output voltage 0V...+3,3V.
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2.7 J4 FS-Bus (8 bit Extension interface)

*)

J4 parallel extension interface

Pin Signal Function

1 DO Data Bit DO, I/O (*)

2 D1 Data Bit D1, I/O (*)

3 D2 Data Bit D2, 1/0O (*)

4 D3 Data Bit D3, I/O (*)

5 D4 Data Bit D4, 1/0 (*)

6 D5 Data Bit D5, I/O (*)

7 D6 Data Bit D6, /O (*)

8 D7 Data Bit D7, I/O (*)

9 Vio IO Voltage, +3,3V or +5V (***)

10 RD Read, output, active High (*)

11 NCS Chip Select, output, active Low
(*)

12 ADE Address Enable, output, active
High (*)

13 NIRQ Interrupt, input, active Low (*)

14 NRES Reset, input, active Low (**)

15 Vext External +Veex voltage for LCD

16 GND Signal Ground

= Input/output with Pull Up resistor 4,7kQ at +3,3V or +5V (-> configuration parallel

port).

(*)
(***)

Vail
/]

= Input with Pull Up resistor 3kQ at +3,3V.
= See also configuration of the parallel port.
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2.7.1FS-Bus Timing Read Cycle

APE — Gas towe |
_ torc

*CS -

ol e
RD . or Lios - ol
DO .. D7 ADDR DATA
ltem Symbol | Min. |Typ. |Max. | Unit
ADE set up time tas 20 - - ns
ADE hold time ta 20 - - ns
CS cycle write time | tcwc 180 |- - ns
CS set up time tes 0 - - ns
CS hold time teh 0 - - ns
ADDR set up time  |taps 2 - -2 ns
ADDR hold time tapH 0 - - ns
CS pulse high width | tcpn 100 |- - ns
CS cycle read time | tcre 180 |- - ns
DATA setuptime |tps 25 - - ns
DATA hold time ton 0 - - ns
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2.7.2FS-Bus Timing Write Cycle

APE — tas towe | ban
towe
*CS -
1 ten 1 Ly

RD ] Leos I bos [

tes o oy tes oo ey
DO .. D7 ADDR DATA
ltem Symbol | Min. |Typ. |Max. | Unit
ADE set up time tas 20 - - ns
ADE hold time ta 20 - - ns
CS cycle write time | tcwc 180 |- - ns
CS set up time tes 0 - - ns
CS hold time teh 0 - - ns
ADDR set up time  |taps 2 - -2 ns
ADDR hold time tapH 0 - - ns
CS pulse high width | tcpy 100 |- - ns
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2.8 J5 Matrix Keyboard

J5 Matrix Keyboard

Pin | Signal Function I/0

1 - - -

2 GPIO7 | Row 7 — Matrix key O

3 GPIO6 | Row 6 - Matrix key O

4 GPIO5 | Row 5 - Matrix key @]

5 GPIO4 | Row 4 - Matrix key @]

6 GPIO3 | Row 3 - Matrix key @]

7 GPIO2 | Row 2 - Matrix key @)

8 GPIO1 | Row 1 - Matrix key @]

9 GPIOO0 | Row O - Matrix key O

10 GPIO9 | Column 8 - Matrix key I (*)
11 GPIO10 | Column 9 - Matrix key I (*)
12 | ---

13 GPIO11 | Column 10 - Matrix key I (*)
14 | ---

15 GPIO12 | Column 11 - Matrix key I (*)
16 GND Signal Ground Power
17 KBINO Column 0 .- Matrix key I (*)
18 KBIN1 Column 1 - Matrix key I (*)
19 KBIN2 Column 2 - Matrix key I (*)
20 KBIN3 Column 3 - Matrix key I (*)
21 KBIN4 Column 4 - Matrix key I (*)
22 KBIN5 Column 5 - Matrix key I (*)
23 KBING Column 6 — Matrix key I (*)
24 KBIN7 Column 7 — Matrix key I (*)
25 | Vce +5V DC Power
26 Vb +3,3V (0,1A max.) DC Power

*) = Note: 1/O pins have pull-up resistor 4,7kQ to +3,3V.
(---) = Please note: These pins carry active signals. Any invalid connection of these
signals may result in unexpected behavior or even destruction of the component!

All voltage levels of the input and output signals must be compatible to the LVC (3,3V) speci-
fication !
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2.8.1 Matrix Keyboard example connection

The following schematic show the connection of a keyboard with a 8x8 matrix and four static
keys.

AT |
AT T 7T |
AT || |5,
AT || 2
AT |||
AT ||| )
AT |||
HA AR ]

vy vy e s

riy[v|y I [ I ’:7/7
\ RV NER Rz ca
) [ [ M sl s o
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2.9 J51/0 interface

J5 I/O Interface

Pin | Signal Function I/0

1 GPIO8 | Interrupt /0 (*)
2 GPIO7 | IO-Port 7 I/O

3 GPIO6 | I0-Port 6 I/O

4 GPIO5 | I0-Port5 I/O

5 GPIO4 | |O-Port 4 I/O

6 GPIO3 | I0-Port 3 I/O

7 GPIO2 | |10-Port 2 I/O

8 GPIO1 | 10-Portl I/O

9 GPIOO | I0-Port0 I/O

10 | GPIO9 | IO-Port9 1/0 (*)
11 | GPIO10 | IO-Port 10 1/O (*)
12 | ---

13 | GPIO11 | IO-Port 11 1/O (*)
14 | ---

15 | GPIO12 | 10-Port 12 110 (¥)
16 GND Signal Ground Power
17 KBIN7 Input-Port 7 I (*)
18 KBING Input-Port 6 I (*)
19 KBIN5 Input-Port 5 I (*)
20 | KBIN4 | Input-Port 4 | (*)
21 KBIN3 Input-Port 3 I (*)
22 KBIN2 Input-Port 2 I (*)
23 KBIN1 Input-Port 1 I (*)
24 KBINO Input-Port 0 I (*)
25 | Vce +5V DC Power
26 Vb +3,3V (0,1A max.) DC Power

*) = Note: 1/O pins have pull-up resistor 4,7kQ at +3,3V.
(---) = Please note: These pins carry active signals. Any invalid connection of these
signals may result in unexpected behavior or even destruction of the component!

All voltage levels of the input and output signals must be compatible to the LVC (3,3V) speci-
fication !

q
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2.10J5 serial RS232 port B

J5 serial RS232 Interface
Pin | Signal Function I/O
1 -

12 RxD2 Received Data |

13 ---
14 TxD2 Transmitted Data O
15 ---
16 | GND Signal Ground Power
25 Vece +5V DC Power
26 Vob +3,3V (0,1A max.) DC Power
---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.11J7 serial RS232 port C

J7 serial RS232 Interface
Pin | Signal Function I/O
1 -
9 RxD3 Received Data I
10 | TxD3 Transmitted Data @)
13 | Ve +5VvV DC Power
14 | GND Signal Ground Power
19 | Voo +3,3V (0,1A max.) DC Power
---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.12J7 Touchpanel Interface

J7 Touchpanel Interface
Pin Signal Function
1 -
13 Vee +5V DC
14 GND Signal Ground
15 TOUCH X+ X- Voltage Measurement
16 TOUCH Y+ Y- Voltage Measurement
17 TOUCH X- X- Set Active Measurement
18 TOUCH Y- Y- Set Active Measurement
19 Vb +3,3V DC
20 GND Signal Ground
26 ---

---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.13J7 USB Interface 1

J7 USB Interface 1
Pin Signal Function
1 I

13 Vce +5V DC
14 GND Signal Ground

19 Vbb +3,3v DC
20 GND Signal Ground
21 ---
22 ---
23 M2 USB negative (Host)
24 P2 USB positive (Host)
25 ---
26 w2 USB power supply
(---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.14J7 USB Interface 2

J7 USB Interface 2
Pin Signal Function
1 I
13 Vce +5V DC
14 GND Signal Ground
19 Vbbb +3,3V DC
20 GND Signal Ground
21 M1 USB negative (Device)
22 P1 USB positive (Device)
23 ---
24 ---
25 w1 USB power in (Device)
26 ---
(---) = Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.15Example USB Interface (Host/Device)

The following schematic shows the usage of the USB host or device interface.
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2.16J7 Audio Interface

J7 Audio Interface

Pin Signal Function

1 LINEOUT-L | Line out left channel

2 LINEOUT-R | Line out right channel

3 GND Signal Ground

4 LINEIN-L Line in left channel

5 LINEIN-R Line in right channel

6 GND Signal Ground

7 MIC Microphone input

8 MICGND Signal Ground (Microphone)

13 Vee +5V DC
14 GND Signal Ground
19 Voo +3.3V DC
20 GND Signal Ground
26 ---
---)= Please note: These pins carry active signals. Any invalid connection of these

signals may result in unexpected behavior or even destruction of the component!
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2.17J7 Analog Input

J7 analog Input

Pin Signal Function

1 I

9 AD2 Analog Input 2 (*) / altern.
RxD3

10 AD3 Analog Input 3 (*) / altern.
TxD3

11 ADO Analog Input O (*)

12 AD1 Analog Input 1 (*)

13 Vee +5V DC

14 GND Signal Ground

19 Vop +3,3V DC

20 GND Signal Ground

26 ---

* = Input Voltage: 0V to 3,3V

AD-Converter Resolution: 10 Bit, Error +1 LSB

47KQ Pull Down resistor to GND.

(---) = Please note: These pins carry active signals. Any invalid connection of these
signals may result in unexpected behavior or even destruction of the component!
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3 Status Indicators

The NetDCU11 comprises three LED status indicators. They are located on the top side of
the board in the bottom right corner

Figure 3.1: Status LED

The following status information is displayed:

Status LED

LED | Signal Description

1 RUN CPU in Run-Mode

2 STA Status indicator(see SW docu-
mentation)

3 ETH Ethernet: connection online
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4 Configuration NetDCU11

By hardware-configuration of NetDCU11 some settings for peripheral devices can be done.
Figure 4.1: Top View

il

R17 R18

4.1 Configuration Display Interface

Power supply for the display and display type are configured with jumpers

Configuration Rxx
LCD Power Supply +5V R17
LCD Power Supply +3,3V (*) R18

*) Default Setting
Rxx  Jumper, 0Q Resistor Type 1206

4.2 Configuration parallel System Interface

The voltage level of the parallel port (J4) can set by jumpers.

Configuration Rxx
5V 1/O Parallel Interface (*) R45
3.3V I/O Parallel Interface R46

*) Default Setting
Rxx  Jumper, 0Q2 Resistor, Type 1206
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5 Dimensions NetDCU11

Board thickness: 1.6 mm
Height of parts on top side: 5.0 mm
Height on parts on bottom side: 2.5 mm
Pin grid of connectors 2.54 mm
Mounting hole diameter 3.4 mm

Figure 5.1 Top View
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Figure 5.2 Bottom View
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6 Technical Data NetDCU11

Power Supply: +5Vpc / £5%

Current Consumption: <800mA (excluding Display)

Touch-Screen: 4 wire, analog resistive

Keyboard: 8 x 12 matrix keyboard
alternative Digital-1/O

Inputs/Outputs: max. 21 1/O ports

alternative matrix keyboard

8 bit FS-Bus (hw extension bus)

1x SD-Card-Slot

2x (4x)(*) analog input, 10 bit
Interfaces: 3x RS232 (1x with RTS/CTS)

2x USB1.1 (1x Host, 1x Device)

1x Ethernet 10/100 Mbit

1x CAN2.0
LCD Interface: TFT: up to 800x600 Pixel
256 / 65536 colors
RAM: 64 MByte SDRAM
Optional: 128 MByte
Flash: 64 MByte Flash
Optional: 128 MByte
CPU: PXA270 520Mhz
Temperature: 0°C - +70°C
Dimensions: 100 x 80 x 11 mm (I x w x d)
Weight: 60 gr.
* = Note: If you want to use 4 analog inputs then serial line 3 cannot be used.
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7 NetDCU11 vs NetDCU11.2

7.1 Design Goals

. NetDCU11.2 is a pin-compatible replacement part for NetDCU11
. Difference: New Audio-Codec WM9715L

Function Audio-Codec: Audio, touch and A/D conversion

CPU Interface: AC97 (ND9 and ND9.2)

Frequency: 24,576 MHz (ND9 and ND9.2)

A/D converter max input voltage: 7.5V (ND9 and ND9.2)*

One system software which supports ND9 and ND9.2.

No requirement for changes in customer application

Availability NetDCU11.2: 02/2013

* Because differences on the A/D converters the return values
could be up to 10% different between NetDCU11 and NetDCU11.2.
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8 Appendix

Important Notice

The information in this publication has been carefully checked and is believed to be entirely
accurate at the time of publication. F&S Elektronik Systeme assumes no responsibility, how-
ever, for possible errors or omissions, or for any consequences resulting from the use of the
information contained in this documentation.

F&S Elektronik Systeme reserves the right to make changes in its products or product speci-
fications or product documentation with the intent to improve function or design at any time
and without notice and is not required to update this documentation to reflect such changes.
F&S Elektronik Systeme makes no warranty or guarantee regarding the suitability of its
products for any particular purpose, nor does F&S Elektronik Systeme assume any liability
arising out of the documentation or use of any product and specifically disclaims any and all
liability, including without limitation any consequential or incidental damages.

Specific testing of all parameters of each device is not necessarily performed unless required
by law or regulation.

Products are not designed, intended, or authorized for use as components in systems in-
tended for applications intended to support or sustain life, or for any other application in
which the failure of the product from F&S Elektronik Systeme could create a situation where
personal injury or death may occur. Should the Buyer purchase or use a F&S Elektronik Sys-
teme product for any such unintended or unauthorized application, the Buyer shall indemnify
and hold F&S Elektronik Systeme and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, expenses, and reasonable attorney
fees arising out of, either directly or indirectly, any claim of personal injury or death that may
be associated with such unintended or unauthorized use, even if such claim alleges that F&S
Elektronik Systeme was negligent regarding the design or manufacture of said product.
Specifications are subject to change without notice.

Warranty Terms

Hardware Warranties

F&S guarantees hardware products against defects in workmanship and material for a period
of one (1) year from the date of shipment. Your sole remedy and F&S’s sole liability shall be
for F&S, at its sole discretion, to either repair or replace the defective hardware product at no
charge or to refund the purchase price. Shipment costs in both directions are the responsibil-
ity of the customer. This warranty is void if the hardware product has been altered or dam-
aged by accident, misuse or abuse.

Software Warranties

Software is provided “AS IS”. F&S makes no warranties, either express or implied, with re-
gard to the software object code or software source code either or with respect to any third
party materials or intellectual property obtained from third parties. F&S makes no warranty
that the software is useable or fit for any particular purpose. This warranty replaces all other
warranties written or unwritten. F&S expressly disclaims any such warranties. In no case
shall F&S be liable for any consequential damages.

Disclaimer of Warranty

THIS WARRANTY IS MADE IN PLACE OF ANY OTHER WARRANTY, WHETHER
EXPRESSED, OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A SPECIFIC
PURPOSE, NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY
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JURISDICTION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE
REMEDIES SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF
ANY PURCHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL F&S BE LIABLE FOR ANY LOSS, DAMAGE OR
EXPENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE PRODUCT.
IN NO EVENT SHALL F&S BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES THAT YOU MAY SUFFER DIRECTLY OR INDIRECTLY FROM USE OF ANY
PRODUCT. BY ORDERING THE PRODUCT, THE CUSTOMER APPROVES THAT THE
F&S PRODUCT, HARDWARE AND SOFTWARE, WAS THOROUGHLY TESTED AND HAS
MET THE CUSTOMER'S REQUIREMETS AND SPECIFICATIONS
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