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1 Introduction

The efus start interface is a base board for the efus family. It can be used with efusA9 or other
boards of the efus family. For connecting it to a display, it has either DVI/HDMI, or the F&S
display connector for digital RGB, to be able to connect the same adapter like other F&S
boards.

For designing your own base board you can use our example Layout created with CadSoft
EAGLE® which you can get on our homepage http://www.fs-net.de.
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2 Mechanical dimension
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Figure 1: Mechanical dimension
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54

Figure 2: Fixing holes of the efus module

2.1 Baseboard

PCB size:
PCB thickness:
High of parts on the top side:

High of parts on the bottom side:

Weight:

2.2 Modules

Size:
PCB thickness:

160mm x 100mm
1.6 £ 0.1mm
38mm

7.8mm

135 gram

62.11mm x 47mm
1.2 +0.1mm

Vail
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3 Connector layout

Audio
uSD Card HDMI Ethernet B Ethernet A USB Host uUsB Devme
B 128 16 J10 111

USB Host
18

Feature
Connector
122

Digital RGB
12

Serial C
116

Serial B
115
Digital Camera

YXD-NL E40611) ! 120
A V-0

MIPI Camera Backlight
18 13

MIPI-DSI / LVDS
124

RTC Battery

*0
aas
o
>0
20
>
LR
25
o9
L
o8

9
°

Resistive Touch
14

Capacitive Touch

SD-Card B SIM Card Mini PCle
123 J30 J17

Figure 4: Connector Layout Bottom
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4 Interface and Signal Description

4.1 J1 efus MXM-Connector

The efus module is plugged on this connector.

The connector is a Foxconn 0.5mm MXMII connector part-no ASOB326-S78N-7F for 5mm
stacking height.

The efus module is fixed on the connector with the F&S EASYMOUNT technique.

See efus documentation for more information.

4.1.1 Pinlist:
J1
Pin  |Use on base board Remarks Connector
1 +5V Power In
2 +5V Power In
3 +5V Power In
4 +5V Power In
5 +5V Power In
6 +5V Power In
7 GND
8 GND
9 VBAT In RTC battery input J22/Battery
10 |V33-Enable EN for baseboard switcher.
3.3V VOUT with limited current.
Please refer module datasheet.
11 ACOK J22
12 IRESET_IN Drive with OC/OD, 3.3V PU on mod- [J22
ule
13 IOOUT_ADC _IN J22
14 IRESET_OUT Low active reset for baseboard logic |J22
15 RXD_C TTL Converted to RS485 J16
16 |[SD_A WP J28
17 TXD C TTL Converted to RS485 J16
18 |SD_A CD J28
19 RTS C_TTL Converted to RS485 J16
20 |SD_A_DAT2 J28
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J1

Pin  |Use on base board Remarks Connector
21 CTS_C TTL

22 |SD_A_DAT3 J28
23  |PWM_B J22
24 |SD_A_CMD J28
25 |PWM_A J22
26 SD_A_VCC J28
27 GND

28 |SD_A_CLK J28
29 |CAN_A TX J13
30 GND

31 [CAN_A RX J13
32 |SD_A_DATO J28
33 GND

34 SD_A _DAT1 J28
35 |[CAN_B TX J22
36 RESERVED1 ADC_INO J22
37 |CAN_B RX J22
38 RESERVED?2 ADC IN1 J22
39 GND

40 RESERVED3 ADC _IN2 J22
41 MPCIE_CTX_P J17
42 RESERVED4 ADC IN3 J22
43 |MPCIE_CTX_N J17
44 RESERVEDS ADC_IN4 J22
45 GND

46 GND

47 |MPCIE_CRX_P J17
48 |EXT_PROG J22
49  |MPCIE_CRX_N J17
50 |SPI_B_MISO J22

Vail
/]
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J1

Pin  |Use on base board Remarks Connector
51 GND

52 |SPI_B_MOSI J22
53 MPCIE_CLK_P Ji7
54 |SPI_B_SPCK J22
55 MPCIE_CLK_N J17
56 |SPI_B_CS1 J22
57 GND

58 SPI_B_CS2 J22
59 MPCIE_PERST J17
60 SPI_B_IRQ1 J22
61 MPCIE_WAKE J17
62 |SPI_B_IRQ2 J22
63 GND

64 GND

65 SD_B_DAT2 J23
66 |SPI_A_MISO J22
67 |SD_B_DAT3 J23
68 SPI_A _MOSI J22
69 SD_B_CMD J23
70  |SPI_A_SPCK J22
71 |SD _B_VCC J23
72  |SPI_A_CS1 J22
73 SD B _CLK J23
74  |SPI_A_CS2 J22
75 GND

76 SPI_A IRQ1 J22
77 |SD_B_DATO J23
78 |SPI_A_IRQ2 J22
79 |SD_B_DAT1 J23
80 GND

Vail
/]
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J1

Pin  |Use on base board Remarks Connector
81 SD_B_WP J23
82 I2C_B_DAT PU on module J22
83 |SD B_CD J23
84 I2C_B_CLK PU on module J22
85 GND

86 I2C_B_IRQ PU on module J22
87 BL_CTRL PWM Backlight dimming J3
88 |I2C_B_RST J22
89 VCFL_ON Backlight on J3
90 GND

91 GND

92 RXD A TTL Debug; Converted to RS232 J14
93 LCD _CLK J2
94 TXD_A TTL Debug; Converted to RS232 J14
95 GND

96 RXD_D_TTL J22
97 LCD_HSYNC J2
98 TXD D TTL J22
99 |LCD_VSYNC J2
100 |[GND

101 |GND

102 |RXD_B TTL Converted to RS232 J15
103 |[LCD_RO J2
104 |TXD B TTL Converted to RS232 J15
105 |[LCD_R1 J2
106 [RTS B TTL Converted to RS232 J15
107 |[LCD_R2 J2/J24
108 |CTS B TTL Converted to RS232 J15
109 |LCD_R3 J2/324
110 |GND

Vail
/]
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J1

Pin  |Use on base board Remarks Connector
111 |LCD_R4 J2/J24
112 |12S_MCLK J12
113 |LCD_R5 J21324
114 |GND

115 |GND

116 |I12S_LRCLK J12
117 |LCD_GO J2/324
118 |GND

119 |LCD_G1 J2/324
120 |12S_SCLK J12
121 |LCD_G2 J2/J24
122 |GND

123 |LCD_G3 J2/324
124 |12S_DOUT J12
125 |LCD_G4 J2/J24
126 |12S_DIN J12
127 |LCD_G5 J2/324
128 |GND

129 |GND

130 |I2C_C_DAT

131 [LCD_BO J2

132 |I2C_C_CLK

133 [LCD_B1 J2

134 |HDMI_DDC_VOUT 3.3V output for ESD protection J6

135 |LCD_B2 J2

136 |GND

137 |LCD_B3 J2

138 |HDMI_DATA2_P J6/J24
139 |LCD_B4 J2

140 |HDMI_DATAZ2_N J6/J24

Vil
0/
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J1

Pin  [Use on base board Remarks Connector
141 |LCD_B5 J2

142 |HDMI_DATA1_P J6/J24
143 |GND

144 |HDMI_DATA1_N J6/J24
145 |LCD_DE J2

146 |HDMI_DATAO_P J6/J24
147 |GND

148 |HDMI_DATAO_N J6/J24
149 |VLCD_ON J3

150 |HDMI_CLK_P J6/J24
151 |I12C_A_DAT J2/35/324
152 |HDMI_CLK_N J6/J24
153 |12C_A_IRQ J2/35/324
154 |HDMI_DDCCEC/AUX_P J6/J24
155 |I2C_A_CLK J2/35/324
156 |HDMI_DDCCEC/AUX_N J6/J24
157 |I12C_A_RST J5/324
158 |HDMI_HPD J6

159 |GND

160 |GND

161 |CAM_YDATA9/DO_N J18/J20
162 |ETH_B D4 N J10

163 |CAM_YDATAS8/DO_P J18/320
164 |ETH B D4 P J10

165 |CAM_YDATA2/D1_N J18/J20
166 |ETH_B_LED_LINK J10

167 |CAM_YDATA1/D1 P J18/320
168 |ETH_B D3 N J10

169 |CAM_YDATA3/D2_N J18/J20
170 |ETH_B D3 P J10

Vail
/]
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J1

Pin  [Use on base board Remarks Connector
171 |CAM_YDATAO0/D2_P J18/320
172 |GND

173 |CAM_YDATA4/D3_N J18/320
174 |ETH_B D2 N J10

175 |CAM_PCLK/D3_P J18/320
176 |ETH B D2 P J10

177 |CAM_YDATAS/CLK_N J18/320
178 |ETH_B_LED ACT J10

179 |CAM_YDATAG/CLK_P J18/320
180 |ETH_B D1 N J10

181 |GND

182 |ETH B D1 P J10

183 |CAM_MCLK J18/320
184 |GND

185 |GND

186 |ETH_CTREF J10/J11
187 |CAM_YDATA7Y J18

188 |ETH_A D4 N J11

189 |CAM_VCAM J18

190 |ETH_A D4 P J11

191 |CAM_HREF Ji8

192 |ETH_A LED LINK J11

193 |CAM_PWDN J18/J20
194 |ETH_A D3 N J11

195 |CAM_VSYNC J18

196 |ETH A D3 P J11

197 |12C_C_CAMRST J18

198 |ETH_A VLEDOUT VOUT for LAN LEDs J11

199 |GND

200 |[ETH_A D2 N J11
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J1

Pin  |Use on base board Remarks Connector
201 |SATA_RX P J21

202 |ETH_A D2 P J11

203 |SATA_RX_N J21

204 |ETH_A LED ACT J11

205 |SATA_TX N J21

206 |ETH_A D1 N J11

207 |SATA_TX_P J21

208 |ETH A D1 P J11

209 |GND

210 |GND

211 |CAM_A IN Analog Camera IN J19

212 |USB_A_PWRON J7/38/317
213 |CAM_A GND Analog Camera Ground J25

214 |USB_A_N J7/38/317
215 |GND

216 |USB A P J7/38/317
217 |USB_DEV_VBUS J9

218 |GND

219 |USB _DEV_PWR_ON J9

220 |USB_A_SSRX_N /

221 |USB_DEV_OC J9

222 |USB_A_SSRX_P /

223 |USB _DEV_ID J9

224 |GND

225 |USB_DEV_N J9

226 |USB_A_SSTX_N /

227 |USB_DEV_P J9

228 |USB_A_SSTX_P /

229 |GND

230 |GND
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4.1.2 Schematic:

BRRBEEEEESEBREE

33

==

=
ez
[

CRE

WXM-ASOB 1265 TBN-TF

il
&

Adjust depond signal quality and EM

Figure 5: MXM connector schematic

4.1.3 Picture of the connector:

LLULLLLLAL LA LU LU LA CL LU A L LU L AL UL LA L  L AL A AL A AL

Figure 6: MXM connector
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4.2 J2 Digital RGB

The connector is a 1.27mm pitch shrouded header for a 1.27mm pitch IDC connector.
The pinout follows the ESDCI specification. All signals have 3.3V level.

4.2.1 Pinlist:
J2:
1 +3V3
2 +5V
3 GND
4 LCD_CLK
5 LCD_HSYNC
6 LCD_VSYNC
7 GND
8 LCD_RO
9 LCD_R1
10 LCD_R2
11 LCD_R3
12 LCD_R4
13 LCD_R5
14 GND
15 LCD_GO
16 LCD_G1
17 LCD_G2
18 LCD_G3
19 LCD_G4
20 LCD_G5
21 GND
22 LCD_BO
23 LCD_B1
24 LCD_B2
25 LCD_B3
26 LCD_B4
27 LCD_B5
28 GND
29 LCD_DE
30 VLCD (3.3V switched)
31 VLCD (3.3V switched)
32 I2C_DATA (shared with touch & MPCI-Express)
33 12C_IRQ (shared with touch & MPCI-Express)
34 12C_CLK (shared with touch & MPCI-Express)
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4.2.2 Schematic:

+3V3 VLCD VLCD +5V
N\ N /r
J2X
RA7——0R I OR——R 18
e e
3 4 TCD_CLK/1.1D
[Cco_Asynciio > 5 6 LCD_VSYNC/1.1D
7 8 >LCD_ROI1.1D
[Cco RutiDy 9 10 >LCD_R2:’1.1D
‘LCD_R3/1.1D< 112 D LCD_R4/1.1E
LCD_R5/1.1E( 1314
LCD_GOI1.1E( 1516 {Ch_GIA1E
LCD_GZI1.5A< 1718 >LCD_G3I1.5A
LCD_G4/1.5h S 19 20 >LCD_GSI1.5A
2122 >LCD_BOI1.SB
LCD_B1/1.58 > 23 24 >LCD_B2/1.SB
LCD_B3I1.SB< 25 26 2 LCD_B4/1.58
| LCD_BSI1.SB< 27 28
LCD_DEN 5B § 29 30
3132 T 12C_A_DAT/3.3B
[2c_A_IRait.68 > RIG——I0R 33 34 10R——R21 12C_A_CLK/3.3B
CON-DISPLAY-34-PIN

GND GND
J2HOLE
P31 |

CON-DISPLAY-34-PIN

N
r5[ |rs |Mounting option for VLCD
orR| |nu. | Default: 3.3V
R7 =22k \ |_<,J
-’
100nF
) R8 47k 1, o
'f:rx 512301
. — T2 VLCD
—
T1
1|:j_f‘ L1
[VLco_onres) ¢ RO—k7 — BSS138 . . .
700R/90MHz
jﬁ R10
R49 1 100nF 100k
100k GND
GND GND
GND

Figure 7: Digital RGB schematic
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4.2.3 Picture of the connector:

Figure 8: Digital RGB connector .
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4.3 J3 Display Power

To connect the Backlight of a Display, the board got a standard 2.54 mm 10 pin header. You
have to connect VIN (baseboard power supply), +5V, +3V3 or another voltage to VBL_IN and
connect the VBL_OUT to your Backlight. You can Switch your Backlight on/off with VBL_ON
(high active) or 'VBL_ON (low active). Both signals are 3.3V TTL level and not tolerant for
higher voltage.

The connector also offers the 3.3V PWM-Output BL_CTRL to dim the Backlight.

4.3.1 Pinlist:
J3:
+3V3 1 2 +5V
GND 3 4 VIN
GND 5 6[VBL_IN
IVBL_ON 7 8|VBL_OUT
VBL_ON 9 10 BL_CTRL

4.3.2 Schematic:

&

|
|
-
——1—

Figure 9: Display Power schematic
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4.3.3 Picture of the connector:

Figure 10: Display Power connector
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4.4 J4 Resistive Touch

To connect a resistive touch panel of a display, the board got a crimpable 1.25 mm 6 pin
header. The Connector is an Hirose DF13-6P-1.25H(20).
We use a Texas Instruments TSC2004 resistive Touch controller.

4.4.1 Pinlist:

J4.
1 |Ground
2 N.C.
3 |Y-
4 |X-
5 Y+
6 ([X+
4.4.2 Schematic:
Adjust depend signal quality and EMI
Ic1 CON-HIROSE-DF13A-6P
SDA X+ :‘ H 6
SCL ¥+ — 5
L] PENRG % S — 4
RESET Y- 3
i =1 T = = T T. 412 | | & "
l l vopsns GND GND GND GND
S R A e &%
NSGMI u. T
GND GND GND GND GND GND -

TSC2004

o)
af

GND

Figure 11: Resistive Touch schematic

4.4.3 Picture of the connector:

Figure 12: Resistive Touch connector
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4.5 J512C for Capacitive Touch

To connect a capacitive touch panel of a Display, the board got a crimpable 1.25 mm 6 pin
header. The Connector is an Hirose DF13-6P-1.25H(20).

45.1 Pinlist:

+3V3
12C_Data
12C_Clock
12C_Reser
12C_Interrupt

OO |~ |WIN|PF

Ground

45.2 Schematic:

T

Figure 13: Resistive Touch schematic

4.5.3 Picture of the connector:

Figure 14: Resistive Touch connector
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4.6 J6 DVI/HDMI

The display connector allows connecting a HDMI monitor or a DVI monitor by using an adapter.
The connector is EMC protected.

4.6.1 Pinlist:

o
15

HDMI_DATA2_P
Ground
HDMI_DATA2_N
HDMI_DATA1 P
Ground
HDMI_DATA1 N
HDMI_DATAO_P
Ground
HDMI_DATAO_N
HDMI_CLK_P
Ground
HDMI_CLK_N
HDMI_DDCCEC/AUX_N
Not connected
[2C_C_CLK
I2C_C_DAT
Ground

+5V

HDMI_HPD

OO (N | W |IN|PF

=
o

=
=

[N
N

=
w

'_\
N

[EnY
(&)

=
(e}

=
~

[EnY
(0]

=
©
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4.6.2 Schematic:

+5U
+5U
HONI_DDC_UOUT/2.7E
C19 CL34
Rito [ Jeiiz pi1s [ pLis [|rize ThonF [Lour
ru | ek (TS 10k 1ak Lok CON-HOMI
GND  BND 20 o]
HOMI_HED, 2,76 2 2 HOMZHPD 21 ZE::&B
EE— ) BSS138
~118 30 kg 0
151 g
J L R IDD”F 181 HoTPLUG
I2C_C_DOART/Z7B — +5V
BS§138_ " ‘ an feliln] 7 | bDGICEC-GN]
1B | o
I2C_C_CLK/2.7B 2 3 15 ;g{\
— BSS138 .
g A 24 | e
[ IP— 2] IE 13 ~EC
HOMI_DDCCEC /AUX_N/Z.7E CEC
EEESER]
[HOML_CLk_h-2.78 s HOMI-CLE_N wﬂz CLK
[HONI_cLk_poz.7E T — - . AGND
HOMI-CLE P 10 | orke
2 | g
= AGND
[HOMI_DATAD_P/Z.7E e e HOHI-DATAG_P 7| o
AGND
[HONL_DATAL P/22E o o ADAE=DATRLP 4 pis
o AGND
[HOML_DATRZ_P/2.76, - S HOME-DATAZ_P 1 | pas
o o o o ™~ ™~ o o Pal——ik »
= & = et - & & frel 2 o
oY+ DL1- D2+ 02— D4+ 0i- D2+ D2- 23 ;E::Etg
cz C18 ol
Adjust for EED Ja
_| and EMI =
GND GND_SHIELD
R TRD4EBSUBS B TPD4EB5UGES
GND GND

Figure 15: DVI / HDMI schematic

4.6.3 Picture of the connector:

{

Figure 16: DVI / HDMI connector
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4.7 J7/J8 USB host

All USB ports follow the USB 2.0 specification.

With a Hub, the single USB-Port of the efus module is expanded to four USB Ports (A - D).
Port A & B are connected to the USB Host front connector. USB Port C is connected to a 4 pin
header. USB Port D is connected to the mPCIE connector.

The 90 Ohm differential pair of USB signals doesn’t need any termination. For external ports,
EMV protection is required nearby the USB connector.

The usb.org webpage provides “High Speed USB Platform Design Guidelines® with highly rec-
ommended information for a proper working USB design.

If a USB port is not used, please leave it open.

4.7.1 Pinlist:
J7:
T1 |+5V*
T2 |USB-Hub-A-
T3 |USB-Hub-A+
T4 |Ground
B1 |+5V*
B2 |USB-Hub-B-
B3 |USB-Hub-B+

B4 |Ground
*Switched with 1C4

J8:

1 +5V

2 |USB_Hub-D-
3 |USB-Hub-D+
4 |Ground
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4.7.2 Schematic:

+B USB Host Connector
ves”

efus Mini PCI Express
Module
4 Pin Header

Figure 17: USB Host with USB Hub

WMounting aption

Defaul. ot used =5y N
Mownting option .

Dafaut notused | 11 QR/A0KIH, |

% -
LB . TEwEaT iE - - E
E HaE 7 EN 6 GE, ENAGUTA =, L3 H
[wee s een oo 4 1 eneouts 2 [rmesr ce . = + =

5 u 4 Miunting option o2

L 17 gy PON /B0 . ESD-Protsstion for E

singles USB-Cption % _
Defaull: not used H
because it's integ Lt} 3

in the USB-Hug

SND
GND GND  GND GND  [asaea 222 ‘.
—, L2 - =
| ) - 12 1 oo
+8V P COM-USE-DOJBE
GND_SH E'DJB

£, 0B06L100WR T

[Eeeon e -+ 2

—_, Lo 3

- 1 2 4

CON-4-PIN

GND

Figure 18: USB Host schematic
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4.7.3 Picture of the connector:

Figure 20: USB Host connector Bottom

*T1 - Top Port Pin 1
*B1 = Bottom Port Pin 1
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4.8 J9 USB client

It's a standard USB mini connector to use the board as USB device.

4.8.1 Pinlist:

USB-Dev-VBUS
USB-Dev-
USB-Dev+
USB-Dev-ID
Ground

G| W |IN|PF

4.8.2 Schematic:

Needed for USB-OTG only
Not needed for USB-Device only

o |
i — =

Figure 21: USB device schematic

[
I
Sl
ju
|7‘
=

4.8.3 Picture of the connector:

Figure 22: USB device connector
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49 J10/J11 Ethernet

The efus Startinterface provides two 10/100/1000 Mbit Ethernet channels.

49.1 Pinlist:

J10:

ETH-CTREF

ETHB-D1+

ETHB-D1-

ETHB-D2+

ETHB-D2-

ETHB-D3+

ETHB-D3-

ETHB-D4+

OO (N | W |IN|PF

ETHB-D4-

=
o

Ground

=
=

ETH-VLEDOUT

[N
N

ETHB-LED-LINK

=
w

ETH-VLEDOUT

'_\
N

ETHB-LED-ACT

J11:

ETH-CTREF

ETHA-D1+

ETHA-D1-

ETHA-D2+

ETHA-D2-

ETHA-D3+

ETHA-D3-

ETHA-D4+

O (N0 |rW|IN|PF

ETHA-D4-

=
o

Ground

=
=

ETH-VLEDOUT

[N
N

ETHA-LED-LINK

=
w

ETH-VLEDOUT

=
IS

ETHA-LED-ACT

Vil

5
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4.9.2 Schematic:

J10LED1 JTLED1
= =
[[ETr_B_eD_UNK 1 8C 12m11 R4 300R ETH_VLEDOUT _18C | [ ETH_ALED_LINK 18D 12%” 46 0R ETH_VLEDOUT
CON-ETH1G-WE CON-ETH1G-WE
J10LED2 JTLED2
L - . S, o N
[ETHB_LED ACT 1 8C 14%“3 Rdd J00R, ETH A _LED ACGT 1 AC. 'Am“ R4 300R
CON-ETH1G-WE CON-ETH1G-WE
J10A J11A
[ETHB D1 P 18C Z [ETHA DI P 18D 2
[ETHE DN 1. 2 | ETH.ADIN 18D 3 —
4 B - 4
[ETHBD2P 1aC [ETHAD2P 18C - ]
| et B 02N 1 5 | ETH A DN C 2 =
- 8 6
[ETH B D3P 15C - [ETH ADIP 1 8C — o
[ETH B D3N 1 8C - [ [ETH A D3N 1 &C : *HESE
[ETH B DaF _15C 2 [ETHADIF 18C gl =
[ETHEDAN 1 o | ETH ADiN _18C 9 4'%
c ? 1 L G = . 1 L
[[ETH_CTRE 1_5: = = [ ETH_CTRE _BC i E
e SHIELD SHIELD
caz —r = Cca4q =
SHIELD SHIELD
T00nF e
T-1?1|m CON-ETH1G-WE CON-ETH1G-WE
Adjust for ESD
| _and EMI e el
GND GND GND_SHIELD GND GND GND_SHIELD

Figure 23: LAN 1 + 2 schematic

4.9.3 Picture of the connector:

J10

7499111446

Figure 25: LAN 1+2 connector Bottom

Vail
/]
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4.10 J12 Sound

The sound connector does provide Stereo Line In, Stereo Line Out and Microphone In.

4.10.1 Pinlist;:

Analog Ground

Not connected

Not connected

MICIN

22 |LineOut-R / HeadphoneOut-R*
23 |Not connected

1
2
3 |Not connected
4
5

24 |Not connected

25 |LineOut-L / HeadphoneOut-L*
32 |Lineln-R

33 |Not connected

34 |Not connected

35 |Lineln-L
*Mountingoption

4.10.2 Schematic:

- e i S TV r
S e R r[g:f IT/\ A

T

=TV}
=
i =

— _L/\]

A+

—
|_|
b
A
li

|
[T
i

Figure 26: Audio schematic
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4.10.3 Picture of the connector:

Figure 28: Audio connector Bottom
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4.11 J13 CAN

The board offers 2 CAN ports. Both CAN_TX and CAN_RX signals are with 3.3V voltage level
and are not 5V compliant.. The first CAN port (CAN_A) is connected to a standard 10 pin
header (J13), to connect a free hanging IDC DSUB-9 connector. Pin 1 is marked on the con-
nector with an arrow. The second CAN port (CAN_B) is connected to the Feature-Connector

(322).
4.11.1 Pinlist:
J13:
N.C. 1 2|GND
CAN_A L 3 4|/CAN_A_H
GND 5 6|N.C.
N.C. 7 8|N.C.
N.C. 9 10|N.C.
4.11.2 Schematic:
.y GND l% ey
ICB
51 vio vee
[CFiA T 228 11 1xp  cANH CAN_AH J- D'S":I@l J1s
| EEERE 4 1 RXD  CANL LA AL — ] 3 3 —
Lo oo A

Figure 29: CAN transceiver schematic

TJA1B51T/3

CON-18-PIN-BOX-HEADER

Vail
/]
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4.11.3 Picture of the connector:

Figure 30: CAN connector
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4.12 COM ports

On the Board are 4 COM ports (A-D).
Signals from efus board are 3.3V CMOS level and only 3.3V tolerant.
This port will supply the debug messages from F&S bootloader and kernel.

4.12.1J14 COM A

The first port is a RS232 port without RTS/CTS which is used as Debug-port. The COM con-
nector is a standard 2.54 mm 10 pin header to connect a free hanging IDC DSUB-9 connector.
Pin 1 is marked on the connector with an arrow.

Pinlist:
N.C. 1 2|N.C.
RXD 3 4|N.C.
TXD 5 6|N.C.
N.C. 7 8|N.C.
GND 9 10|V50UT
Schematic:

J: _

L ‘I —_—

= | =

s I

Figure 31: COM A schematic
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Picture of the connector:

>

12
I,
|
|

» - - >
‘ i oot

Figure 32: COM A connector

Vail
/]
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4.12.2315 COM B

The second port is a RS232 port within RTS/CTS. The COM connector is a 2.54 mm standard
10 pin header to connect a free hanging IDC DSUB-9 connector. Pin 1 is marked on the con-
nector with an arrow.

Pinlist:
N.C. 1 2|N.C.
RXD 3 4|RTS
TXD 5 6|CTS
N.C. 7 8|N.C.
GND 9 10|V50UT
Schematic:

L7 L

™, . T L

LT [

™. T

Figure 33: COM B schematic

Picture of the connector:

» - - >
. ffgi e oo
B I s

Figure 34: COM B connector
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4.12.3J16 COM C

The third port is a RS485 port. The COM connector is a 2.54 mm standard 10 pin header to

connect a free hanging IDC DSUB-9 connector. Pin 1 is marked on the connector with an
arrow.

Pinlist:

SHIELD 1 2|V50UT
N.C. 3 4|N.C.
RS485+ 5 6|RS485-
N.C. 7 8|N.C.
GND 9 10|N.C.
Schematic:

==

f — —
 —

|1
1]
Adjust for ESD
and EMI

Figure 35: COM C schematic

Picture of the connector:

» - » >
‘ g e oot
FP ER AR AR AR AR FR W ww

Figure 36: COM C connector
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4.12.4COM D

The fourth port is a TTL port without RTS/CTS which is connected to the Feature-Connector
(J22).

Pin14: RXD

Pinl16: TXD
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4.13J17 Mini PCI-Express

4.13.1 Pinlist:
J17:
WAKE 1 2|+3V3
not connected 3 4|Ground
not connected 5 6|+1V5
not connected 7 8|> VCC (J30_C1)
Ground 9 10> /O (J30_C7)
Clock - 11 12|-> CLK (J30_C3)
Clock + 13 14> RST (J30_C2)
Ground 15 16> VPP (J30_C6)
not connected 17 18|Ground
not connected 19 20| connected to “SW3”
Ground 21 22 |PERST
CRX - 23 24+3V3
CRX + 25 26| Ground
Ground 27 28|+1V5
Ground 29 30/(12C-Clock
CTX - 31 32|12C-Data
CTX + 33 34| Ground
Ground 35 36| USB-D-Data -
Ground 37 38| USB-D-Data +
+3V3 39 40|Ground
+3V3 41 42 |connected to *LED1*
Ground 43 44 |connected to *LED2*
not connected 45 46 | connected to *LED3*
not connected 47 48|+1V5
not connected 49 50| Ground
not connected 51 52|+3V3
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4.13.2 Schematic:

+1U5_MPCIE

+1UB
AT p—
e _JgpoR/I00MHE o,
oo BanF BanF
3,3U: 1A 1
GND GND GND
1,5U: 8,5A c1
PR3 118k
3,3UAUX: @,331 Vo
+3U3 +3U3 CLK
117 1 RST SHIELD D1
. VPP SHIELD =
= 2 & g o
[MPETE e /220 4 azalczsbaapiizely _lon J?é 5 s GhD
Sl R T T o i 4 pswitp2 & 1
uiM_PWR |2 a8 g DSW2 = GND
UIM_DATA 1 5, ha}
Emz,m,n UIM_CLK |2 SFasseesUdn o
FPCIE_CLK | UIM_RESET - - L L L ——
Uin vop 18 GNDGNDGNDGNDGNOGND  GND GND GND 6ND ]
- ™
piz7 [oLzs 25
e e :d RESERVED/UIM_C4 GND 'ﬁ . .
— RESERVED/UIM_C8 W_DISABLE# —= — -
2 N . 22 -
2L GND ERST# |2 fpCIE_FERST 220 i R
TPCIE Crrizacy—BN0 GND 2 | PERNO EEn = 5
HPCIE_CP_P/2.28 = PERPQ GND 5% . 4
2] GND 1,5V lzu .
=2 GND SMB_CLK 32 — 120 C_CLF /1348 |
HPCIE_CTo I 3L PETNO sMB_DATA |32 Pel——R 26 _C_DAT/ L3R Place Lhok= Comon flode near to e HUE GND
HPCIE_CT_F ;ﬁ PETPO GND —
— uss_D- 25
2 vse pe |38 et R
= 6N = I W LED2
= LED_WwaN# |22 ol D el o -
2| GND LED_WLAN# L Pal——li e 2>
45 46 Pe3—— ™ 4 T 7
35 | REsErveD LED_WPAN# —32 - 4 ¥
L_| RESERVED 15y (42
RESERVED GND =
RESERVED 33v_Aux (22
. CON-MINI-PCI-EXPRESS .
GND GND

hea

Figure 37: Mini PCI-Express schematic

4.13.3 Picture of the connector:

FEUS- SINTE
Rev. 1.4

) 2424 o0

)

it
i

f
/

s

- -
-
- -

rrra

Figure 38: Mini PCI-Express connector
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4.14 J18 Digital Camera

This 0.5mm pitch FPC connector with 24 pins makes it possible to connect digital camera
modules.

Depend on the efus board whether this connector or the MIPI CSI (J20) connector is supported
from the module.

4.14.1 Pinlist;
J18:

+3V3

Ground
12C_C_DAT
VCAM
[2C_C_CLK
[2C_C_CAMRST
CAMINT_VSYNC
CAMINT_PWDN

CAMINT_HREF CAMINT YDATA/DO N -> YDATAO
+1V5* CAMINT YDATA/DO P -> YDATA1
CAMINT YDATA/D1 N -> YDATA4
CAMINT _VCAM CAMINT YDATA/D1 P = YDATA3
CAMINT YDATA/D2 N -> YDATAS
CAMINT_YDATA9 CAMINT YDATA/D2 P -> YDATA2
] CAMINT YDATA/PCLK/D3 N -> YDATAS
CAMINT-MCLK CAMINT YDATA/PCLK/D3 P -> PCLK
CAMINT YDATA/CLK P CAMINT YDATA/CLK N -> YDATA7
= = CAMINT YDATA/CLK P -> YDATAS

O O (N |~ W|IN|PF

=
o

=
[EEN

[N
N

=
w

[E
ESN

[EnY
al

Ground
CAMINT_YDATA/CLK_N
CAMINT _YDATA/PLCK/D3_P
CAMINT _YDATA/PLCK/D3_N
CAMINT_YDATA/D2_P
CAMINT_YDATA/D2_N
CAMINT_YDATA/D1_P
CAMINT_YDATA/D1_N
CAMINT_YDATA/DO_P

24 |CAMINT_YDATA/DO_N
*Default: not connected

[N
»

=
\l

=
0]

[EnY
©

N
o

N
=

N
N

N
w
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4.14.2 Schematic:

+3V3 +3V3

S Y 1Y
.
=

+3V3 10k

CAMINT_VCAME BC

o | [em e [~ e

= [ re

GND

CAMINT-MCLE

Jelell

3 e fra
=

o [
g ] ]

GHD
Mounting options for MCLK (MCLK from EFUS/ ascillator)
Default: oscillator

CAMINT_YDATA/DO_NZEB

R e
£

Ic13 L CON-CAM-F&S
D

PIVE_VGENZ

[CAMINT_VCAMZEC : N ouT

3 | TADRADS |2

BP GND |2
TPST3001

GND GND GND GHND

Figure 39: Digital Camera schematic

4.14.3 Picture of the connector:

) . o »

Figure 40: Digital Camera connector
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4.15 J20 MIPI-CSI

This 1.0mm pitch FPC connector with 24 pins makes it possible to connect a MIPI-CSI cam-

era

module.

Depends on the used efus board whether this connector is supported instead J18.

4.15.1 Pinlist:
J20:

1 |Ground
2 |CAMINT_YDATA/DO_N
3 |CAMINT_YDATA/DO_P
4 |Ground
5 |CAMINT_YDATA/D1_N
6 |CAMINT_YDATA/D1_P
7 |Ground
8 |CAMINT_YDATA/D2_N
9 |CAMINT_YDATA/D2_P
10 |Ground
11 |CAMINT_PWDN
12 |CAMINT-MCLK
13 |12C_C_CLK
14 |12C_C_DAT
15 |VCAM_X

4.15.2 Schematic:

gl

J20

GHD

e - X - R AR
RS

CON-15-POL.FPC

Mounting options for MCLK {(MCLK from EFUS/ -SISL‘i

Dafault: oscillator

Vail
/]

lator)

Figure 41: MIPI-CSI schematic
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4.15.3 Picture of the connector:

Figure 42: MIPI-CSI co

»

nnector
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4.16J19 & J25 Analog Camera

To connect an analog camera to the efus-SINTF there are 2 pin headers/test points.

4.16.1 Pinlist:

J19|CAM_A_IN
J25|CAM_A_GND

4.16.2 Schematic:

J19

CAM_A_IN/2.6D 1
J25

CAM_A_GND/Z6D> il P

Figure 43: Analog Camera schematic

4.16.1 Picture of the connector:

Figure 44: Analog Camera schematic
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4.17J21 SATA

The efus start interface provides a SATA connector to connect a SATA HD or SSD.

4.17.1 Pinlist;
J21:

Ground
SATA_TX_P
SATA TX_N
Ground
SATA_RX_N
SATA RX_P
Ground

N oo~ W[IN|F

4.17.2 Schematic:

J21
\ . ; GND
SATA TX P 1 6D C100JJ10nF 2 X+
SATA_TX_N 16D CWHWOHF T
4
5 GND
SATA_RX_N 16D — C102]|10nF - RX-
SATA RX P 1 6C C"JBHmnF - S
GND
g HOLE
HOLE
CON-SATA
GND

Figure 45: SATA schematic

4.17.3 Picture of the connector:

Figure 46: SATA connector Top

Figure 47: SATA connector Bottom
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4.18J22 F&S Feature-Connector

This 2.54mm connector with 58 pins makes it possible to connect various add-on modules.

4.18.1 Pinlist:
J22:
VIN (hidden) 1 2|VIN (hidden)
GND_IN (hidden) 3 4|/GND_IN (hidden)
+3V3 5 6|+5V
VBAT_IN 7 8|!RESET_OUT
ACOK 9 10|'RESETBTN
IOOUT_ADC_IN 11 12| GND
GND 13 14 RXD_D_TTL
Reservedl 15 16|TXD_D_TTL
Reserved3 17 18|Reserved?2
Reserved5 19 20|Reserved3
+3V3 21 22|GND
SPI_B_MISO 23 24|SPI_B_MOSI
SPI_B_SPCK 25 26|SPI_B_CS1
SPI_B_CS2 27 28|SPI_B_IRQ1
SPI_B_IRQ2 29 30|PWM_B
GND 31 32|PWM_A
SPI_A MISO 33 34|SPI_A_MOSI
SPI_A_SPCK 35 36|SPI_A Cs1
SPI_A CS2 37 38|SPI_A IRQ1
SPI_A IRQ2 39 40|GND
I2C_A_DAT 41 42(12C_A_CLK
I2C_A RST 43 44|12C_A_IRQ
12C_B_DAT 45 46(12C_B_CLK
I2C_B_RST 47 48(12C_B_IRQ
GND 49 50| GND
+3V3 51 52|+5V
GND 53 54| GND
CAN_B_H 55 56|CAN_B_L
EXT_PROG 57 58 GND

s
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4.18.2 Schematic:

F8
+3V3 ] BV
12 nu
[GrDiN_7a 5y 3 4 {GNDIN__ 14 54 ]
L22 120R/100MHz = 5 g = Au OR/100pMHZ L23
ng [VBAT N 14 2E) 7 8 (RESETOUT 1476 ] |eags
| ACOK__ 1_1B» 2 10 {RESETBTN _ 14 58 |
TeenF - [[oouT ADCIN 118> 1 12 100nF
13 14  D_ _
+3V3 RESERVED1 1 4B \: 1516 N
GND RESERVED3 1_4B 17 18 RESERYEDZ 1_4B GND
RESERVEDS 1 40> 19 20 RESERVED4 1 4B
L24 120R/100MHz - 21 29 =
_L*OE [sPLB_MISO 1 4cy 23 24 {5P_B_MOSI__1_4C |
| SPI_B_SPCK__1_4C» 2526 {SPI_B_CS1__1_4C |
oonE SPIB_CS2 _ 1.4C » 27 28 B 1._4¢
SPLB_IRG2 _ 1.4C 29 30 B 1_
3132
SPLA_MISO 1. 33 34
GND SPLA SPCK 1. 35 36
SPIA CS2  1_ 37 38
SPLA_IRG2 1 4C 39 40
i2C_A_DAT 3_45( 41 42
5o A RST 3 IS 43 44
|2e A X
+3V3 [2c s oar s 45 45 e
[2cB RsT 1,4c(, 47 48
L 26 g 120R/100MH 4990 120R/100IH L25
— - 51 52 Z
53 54
107 108
[CAN B H 6Dy I g {CAN B L 56D |
100nF EXT PROG 1 4B 57 57 58 58 100nF
CON-58-POL.C
GND GND GND GND

Figure 48: F&S Feature-Connector schematic
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4.18.3 Picture of the connector:

Figure 49: F&S Feature-Connector

Pin 1-4 are hidden, if the green power connector J26 is mounted.
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4.19J23 SD Card Interface

The MMC/SD card interface does work with 3.3V level. The 3.3V SD card power supply should
be connected to the SD_B_VCC power out of the module.

4.19.1 Pinlist:
J23:
1 SD B _DAT3
2 SD B CMD
3 |Ground
4 SD_B vCC
5 SD B CLK
6 |Ground
7 SD_B DATO
8 SD_B DAT1
9 SD_B DAT2
10 |Ground
11 |SD B WP
12 |SD B _CD
4.19.2 Schematic:
[sp e vcczacy . .
jgmg ng J23
100nF EUF
4
vee Card insert:
SD_B DATOZ.2C)> GND  GND T 1 pato  Switch closed
SD_B_DAT1/2.2C > 8 1 paT — com 19
SD_B_DAT2/2.2C » ? DAT2 = »
SD_B_DAT3/2.2C » CD/DAT3 WP 1 {SD_B_WP/2.2C |
CD {SD_B_CD/2.2C]
| sb_B_CmDR.2C> 2 CMD
[so_B_CLK22C) ] CLK
3 | ano GNC []RZ
6 10k
GND 3D
1 SD-CARD —_
GND ND

Figure 50: SD Card Interface schematic
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4.19.3 Picture of the connector:

L
A0000LF ©

Figure 52: SD Card Interface pin counting
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4.20J28 MicroSD Card Interface

The MMC/SD card interface does work with 3.3V level. The efus module also provides a writing
protected Signal for this SD-Port.

The 3.3V SD card power supply should be connected to the SD_A_VCC power out of the
module.

4.20.1 Pinlist;:
J24:

SD_A_DAT3
SD_A CMD
Ground
SD_A_VCC
SD_A _CLK
Ground
SD_A_DATO
SD_A DAT1
SD_A DAT2
Ground
SD_A WP
SD_A CD

O O (N |~ W|IN|PF

=
o

=
[EEN

[N
N

4.20.2 Schematic:

Card insert:
Switch open

FET-Inverter only needed

Hﬁ;_ GND if socket with opener used
SHLD
Micro-SD GND
GMND _S'HLLL)

Figure 53: microSD Card Interface schematic
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4.20.3 Picture of the connector:

W -~ ., =

Figure 54: microSD Card Interface connector

LN
1l
N

cD3

NE
N

L[

Figure 55: microSD Card Interface pin counting
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4.21J24 MIPI-DSI/LVDS

The efus startinterface board provides a 30 pol. Connector (FI-X30SSLA-HF-R2500) for a
MIPI-DSI display interface (2 channels with 4 lanes) or a LVDS display interface (2 channels
with 4 lanes). MIPI-DSI or LVDS depends on the used efus module. Please refer the
hardware documentation of the related efus module for further information.

4.21.1 Pinlist:
J24
1 LADATAO_N MIPI/LVDS_A DataO+
2 LADATAQO_P MIPI/LVDS_A DataO-
3 |LADATA1 N MIPI/LVDS_ A Datal+
4 |LADATAl1 P MIPI/LVDS_A Datal-
5 |LADATA2_N MIPI/LVDS_ A Data2+
6 |LADATA2 P MIPI/LVDS_A Data2-
7 |Ground
8 |LACLK_N MIPI/LVDS_A Clock+
9 |LACLK P MIPI/LVDS_A Clock-
10 |LADATA3 N MIPI/LVDS_A Data3+
11 |LADATA3 P MIPI/LVDS_A Data3-
12 |LBDATAO_N MIPI/LVDS B DataO+
13 |LBDATAO_ P MIPI/LVDS_B Data0O-
14 |Ground
15 |LBDATA1_N MIPI/LVDS B Datal+
16 |LBDATA1l P MIPI/LVDS_B Datal-
17 |Ground
18 |LBDATA2_N MIPI/LVDS B Data2+
19 |LBDATAZ2 P MIPI/LVDS_B Data2-
20 [LBCLK_N MIPI/LVDS_B Clock+
21 (LBCLK P MIPI/LVDS_ B Clock-
22 |LBDATA3 N MIPI/LVDS B Data3+
23 |LBDATA3 P MIPI/LVDS_B Data3-
24 |Ground
25 |12C_A_DAT
26 |12C_A IRQ
27 |I2C_A_CLK
28 |12C_A RST
29 |VLCD 3.3V
30 [VLCD 3.3V

s
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4.21.1 Schematic:

RGB
RGB
RGB
RGB
RGB
RGB

RGB
RGB
RGB
RGB

R2/2.2D
R3/2.2D
R4/2.2D
R5/2.2D
GO/2.6A
G1/2.6A

G2/2.6A
G3/2.6B
G4/2.6B
G5/2.6B

HDMI_DATAD
HDMI_DATAD P/2.7B

[ HOMI_DATA
HDMI_DATA1

[HDMI_DATAZ
HDMI_DATA2_P/2.7B

N/2.7B

MN/2. 7B
P/2.7B

N/2.7B

HOMI_CLK
HDMI_CLK_P/2.7B

N/2.7B

HDMI_DDCCEC/AUX

N/2.7B

HDMI_DDCCEC/AUX_P/2.7B

J24

ROH R2 N LADATAD M 1

RGE_R3 ey LADATAD_F 2

RO Rs ssp— L2t LADATAI N 3

RGB RS P LADATA1 P 4

RGH GO L7 LADATAZ W 5

RGH G1 1 LADATAZ P 6

ri

68 G2 L LACLK N 8
A,

o8 a3 == LACLK P 9

o8 Ga L1t LADATA3 N 10
P

RGB G5 = LADATAS P 1

HOMI DATAD M L3 LBOATAD N 12
[

HDM| DATAD P . LBDATAD P 13

14

HOM _DATA1 N L& LBOATAY1 N 15

HOM DATAI F e LBOATA1 P 16

17

HOM DATAZ M L LBOATAZ N 18
Py

HOM_DATAZ F Ly LBDOATAZ P 19

HOMI CLK H L? LBCLK N 20
[

e LBGLK P 21

LBDATAZ N 22
[y

e LBOATAS P 23

24

| 12C_A_DAT/4.4D gg

| 12C_A_IRQ/4.4D o7

| 12C_A_CLK/M4.4D 28

12C_A_RST/4.4D

b 29

WLCD ; 30

5174

@
=
o

Figure 56: MIPI/LVDS interface schematic

4.21.2 Picture of the connector:

Figure 57: MIPI/LVDS connector pin counting
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4.22J26 Power In

Either a Phoenix Contact MC 1,5/2-GF-3.81 connector, a CUl PJ1-021-SMT connector or the
Feature-Connector is used for power supply.

For the Pin assignment of the Feature-Connector please use this page.

For the CUI and Phoenix Contact:

4.22.1 Pinlist:
J26:
1 |VIN 5V DC power supply +/- 5%
2 |GND Ground

4.22.2 Picture of the connector:

Figure 59: Power-Connector Bottom
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4.23 RTC-Power

On the efus-SINTF there are three Options to power the RTC of the efus module. Per default
the board comes with a socket for a 3 Volt CR2032 battery.

N

Figure 60: VBAT CR2032

Optionally the RTC also can be power by a Super CAP. For this purpose the SINTF need a
charging circuit.

N
I
¢ —1 =1
SuperCAP
m—— SR

Figure 61: VBAT Super CAP

If you want to power the RTC external you can connect the VBAT on the Feature-Connector
J22.

§
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4.23.1 Picture of the connector:

v
3
-
-
-
<
-
L
-
e

Figure 62: VBAT CR2032 socket
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5 Electrical characteristic

VCC:

Power consumption onboard logic:
Power consumption USB ports:
Power consumption efus module:

5V +/- 5%

TBD

max. 500 mA per port

please refer module datasheet

Vail
/]
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6 Measure Current and Voltage of the efus-Module
Needed test equipment:

1. Voltmeter for A

2. Ampere-meter for B

Test setup:

A B

Figure 63: method of measurement

-m

3B!

UALLLLLLAL L L L LU

Figure 64: measuring resistor
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For A:

=

Connect the positive pole of the voltmeter to the “+”-pin of the measuring resistor of
the efus-SINTF

Connect the negative pole to the “-“-pin of the measuring resistor
Now you can measure the voltage, which is drop at the resistor (0,019)

Now you can calculate the current:
messured voltage

ahrwbd

current =

measuring resistor (0,0lﬂ)

For B:
1. Remove the measuring resistor
2. Connect the positive pole of the Ampere-meter to the “+”-pad of the measuring
resistor of the efus-SINTF
3. Connect the negative pole to the
4. Now you can measure the current.

o

-pad of the measuring resistor

Note, if you use option B:

After you have measure the current you have to solder a 0,01R resistor on the free pads,
otherwise the efus won’t get supplied.

Please observe the inner resistance of your ampere meter could induce a instable sup-
ply voltage for the module.
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7 Programming NBoot

Needed test equipment:
1. Tweezers, 2.54mm Jumper or another tool to short the Bootselect-Pins

Test setup:
1. Connect USB-Device cable from Windows PC to the board
2. Connect the serial debug interface on COM A
3. Connect the switched off power supply
4. Short the Bootselect-Pins J22 Pin57+58 (the both last pins on connector):

BOOTS
Pins

Figure 65: Bootselect Pin

Test software:
1. MFG-Tool (Download)
2. Latest NBoot
3. DCU-Term (Download)

Procedure:
1. Rename the latest NBoot from our Homepage to “nboot.bin”
2. Place the “nboot.bin” into the same folder as the MFG-Tool
3. Start the MFG Tool
4. Start the DCU-Term and connect your COM-Port

5

| P ———

Figure 66: HID-conform device

ii E‘ Hardware Documentation efus™ Startinterface

Power the board. Now the MFG-Tool shows the message “HID-conform device”:

| 66


https://www.fs-net.de/assets/download/bin/Tools/MfgTool.zip
http://www.fs-net.de/filelicence/get?fileid=4091&locale=en_US

6. Press “Start” at the MFG-Tool.
7. Now the download of the NBoot starts. The NBoot will be saved on your board.
8. You can see the debug-messages of the NBoot in the DCU-Termi window:

—————— = == o

Figure 67: Debug messages on DCU-Termi

9. Now you can remove the short of the Bootselect-Pins and restart the board.

If the NBoot of the board starts normally, the programming was
successful.
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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 specifi-
cations 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 prod-
ucts 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 intended
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 Systeme prod-
uct for any such unintended or unauthorised 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 Sys-
teme was negligent regarding the design or manufacture of said product.

Specifications are subject to change without notice.
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Warranty Terms

Hardware Warranties

F&S guarantees hardware products against defects in workmanship and material for a period
of two (2) years 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 responsibility
of the customer. This warranty is void if the hardware product has been altered or damaged
by accident, misuse or abuse.

Software Warranties

Software is provided “AS I1S”. F&S makes no warranties, either express or implied, with regard
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 EX-
PRESSED, OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A SPECIFIC PURPOSE,
NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDIC-
TION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE REMEDIES SET
FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF ANY PUR-
CHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL F&S BE LIABLE FOR ANY LOSS, DAMAGE OR EX-
PENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE PRODUCT. IN
NO EVENT SHALL F&S BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAM-
AGES THAT YOU MAY SUFFER DIRECTLY OR INDIRECTLY FROM USE OF ANY PROD-
UCT. 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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