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Introduction

1 Introduction

1.1 Purpose of this application note

This application note describes an example design implemented in a Versatile/LT-XC2V4000+ Logic Tile to test
the Versatile/IT1 Interface Tile. The design is based on the Logic Tile example described in AN119 with the
addition of several GPIO interfaces which are used to test the Versatile/IT1 peripherals. While the design is
adequate for test purposes it may impose impractical performance overheads on a number of peripherals. A full
system design would therefore require additional hardware blocks to realize the full performance of the
Versatile/IT1 peripherals.

1.2 Versatile/IT1 overview

The Versatile/IT1 provides a number of peripheral interface drivers which can be driven from a design
implemented in a Versatile/LT-XC2V4000+. By default all Versatile/IT1 header X/Y/Z connections are routed from
the lower to the upper connectors. This allows the Versatile/IT1 to be placed in a stack above or below the
Versatile/LT-XC2V4000+.

|_| | Versatil e/ LT- XC2V4000+ | |_|
I | I | I !

Versatil e/l Tl

[ |
\]_r | Versatil e/ LT- XC2V4000+ | \]_r
o — —

Figure 1-1 Versatile/IT1 board stack

All peripherals can be isolated from header signals using the Peripheral Enable switch S1. This allows a selection
of peripherals to be used while freeing up unused header signals.

The Versatile/IT1 also provides a large prototyping area containing 272 user /O pads and 7 clock related pads.
This area may be populated with components or connectors on a 0.1” pitch spacing.

1.3  Versatile/IT1 example design

An example test design is provided for the Versatile/IT1 which connects all of the peripheral interfaces to general
purpose /O ports — GPIO. A total of five 32bit GPIO peripherals are used to implement all peripherals interfaces,
although not all bits are used on each GPIO. Figure 1-2 shows the example design, Table 1-2 shows the pin
allocation used.

1 | ]
1 1 | 1
1 1 I 1
1 1 | 1
1 1 | 1
| DAC L LEDs ZBT !
' ADC Camera USBI I’Cl LEDs ' Switches SSRAM1 '
! CAN IDE IDE ctrl USB2 ’C2 Switches | !1 | Oscillator SSRAM2 | !
' UART [ Interrupt !
i | STEPPER ! !
B A o S T F ] i
pieieiniiebiteietisiietnisiel ieteisietpisieisiet ittt sttt ' v \ 4 i
| GPIO0 GPIO1 GPI102 GPIO3 GPIO4 APB regs AHB |
) 1
i Versatile/LT-XC2V4000+ i
b o e o o m e e e e o e e e e e e e e r m e e e e e e e o o = = = = = = = = = = = = = = = = == === = = = == —— - —— 1

Figure 1-3 Versatile/IT1 example design block diagram
2 Copyright © 2004 ARM Limited. All rights reserved. Application Note 123

ARM DAI 0123A



Introduction

1.4 Versatile/IT1 considerations with the IDE interface and AHB S bus
The Versatile/IT1 IDE interface uses Y[36:0] pins to connect to the Logic Tile fpga.

Connecting the Versatile/PB926EJ-S AHB Slave bus (AHB S) to the Logic Tile fpga requires that the Logic Tile Y-
FOLD switches are enabled, as shown in the figure. Using the AHB S bus and the IDE interface at the same time
results in a bus contention.

When using the IDE interface on a Versatile/PB926EJ-S the YFOLD switches must be set to OFF. An example of
this is given in the top-level example design (AHBTopLevel). In this case the AHB S bus cannot be used to
interface the Logic Tile with the baseboard. Also, since the LTHGRANT line is routed as part of AHB S, the PCI
master on the baseboard cannot be used at the same time as the IDE interface.

IDE Versatile/IT1
‘ HDRZ ‘ ‘ HDRY ‘ ‘ HDRX ‘
Z0| ZU128 ZU150 ZU235 YUO] YU36|YU144 XUD| XU36|XU144 LOGIC
Z127| ZU149 ZU234 ZU255 YU35| YU143| YU179 XU35| XU143| XU179 TILE

BANK 7 BANK 2

F T T F T

o) H H o) H

L R R L R

D u FPGA u FPGA D u FPGA

BANKS BANKS BANKS
0,1,4,5 6,7 2,3
BANK 7 BANK 2
BANK 6 BANK 3
BANK 6 BANK 3
20| zL128| ZL150| ZL235 YLO| YL36| YL144 XLO| XL36| XL144
Z127| ZL149| ZL234| ZL255 YL35| YL143| YL179 XL35| XL143| XL179
\ HDRZ \ \ HDRY \ \ HDRX \
AHB S VPB926EJ-S
Figure 1-4 Versatile/IT1 IDE considerations
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Generic Tile nane Peri pheral Signal Di rection GPl O Regi st er Nane
Y15: 0 I DE_D[ 15: 0] 1/0 GPI O1] 15: 0] | T_| DEDVASK
Y16 | DE_nl OW 6] CGPIO1[ 16 I T_| DENl OW
Y17 IDE nlOR [0) GPI O] 17 I T IDENIOR
Y18 | DE_DMAACK [0) GPI O] 18 | T_I DEDMAACK
Y[ 21: 19] I DE_DA[ 2: 0] 0 GPI OL[ 21: 19] I T_I DEDA] 2: 0]
Y[ 23: 22] 1 DE_CS[ 1: 0] 0 GPI O1[ 23: 22] I T I DECS] 1: 0]
Y24 | DE_RST [0) GPI O] 24 I T I DERST
Y25 | DE_DVAR | GPI Ol 25 | T_| DEDVAR
Y26 | DE_| ORDY | CPI O1] 26 | T_I DEI ORDY
Y27 | DE_| ROR | CGPI O1] 27 I T_I DEI RQR
Y28 I DE_nl OCS16 | GPI Ol 28 I T I DENI OCS16
Y29 | DE_PASSDI AG | GPI O1] 29 | T_| DEPASSDI AG
Y30 | DE_nACTI VE | GPI O1[ 30 | T_I DENACTI VE
Y[ 33: 31 1 DE_BDIR[ 2: 0] 0 GPI O2[ 18: 16] I T_I DEBDI R[ 2: 0]
Y[ 36: 34 | DE_nBOE[ 2: 0] [e] GPl C2[ 21: 19] | T | DEBBOE] 2: 0]
Y[ 68: 61 SW 7: 0] | Syst em Reg I T SW7:0]
Y[ 76: 69 LED] 7: 0] 0 Syst em Reg I T LED] 7: 0]
Z[183:176] CAM D] 7: 0] [®) GPl O2[ 7: 0] I T_CANDVASK
7184 CAM_SCL [¢] GPI O2[ 8] I T _CAMSCL
7185 CAM _SDA [¢) GPI O2[ 9] | T_CAVSDA
2186 CAM_HSYNC | GPIO2[ 10 I T_CAVHSYNC
Z187 CAM_VSYNC | GPIO2[ 11 I T_CAWSYNC
2188 CAM CLK [6) GPl C2[ 12 I T_CAMCLK
Z189 CAM_STANDBY [6) GPIO2[ 13 | T_CAVSTANDBY
2194 CAM nRESET O CGPl Q2] 14 | T_CAWNRESET
Z[ 202: 195] 12C O] 7: 0] 170 GPl O4[ 7: 0] I T_I 2CDVASK
2203 1 2C_nRST [6) GPl A[ 8] I T_I 2CNRST
Z[ 205: 204] 12C A[1:0] 0 GPI O4 10: 9] I T [2CA0/ 1
2206 12C1_nCS (6] CPl 4 11 I T_I 2CINCS
2207 12C2_nCS [6) GPl A[ 12 I T_1 2C2NCS
2208 1 2C_nRD [e] GPl A4 13 | T_| 2CNRD
2209 1 2C_ n\\R (6] GPl A4 14 I T I 2CNVR
2210 12C1_nl NT | GPl A 15 I T _2C1INI NT
Z211 1 2C2_nl NT | CPl 4] 16 | T | 2C2NI NT
2212 USB1_MODE [6) GPI G3[ 0 | T_USB1MODE
2213 USB1_nCE 6] CGPIOB8[ 1 | T_USB1NCE
2214 USB1_SUSPEND O CGPI B[ 2 I T_USB1SUSPEND
2215 USB1_VMO [6) GPl &3[ 3 | T_USB1VMO
2216 USB1_VPO [6) CGPl 3[4 | T_USB1VPO
Z217 USB1_SPEED [6) CGPI B[ 5 | T_USB1SPEED
2218 USB1_RCV | CPI B[ 6 | T_USB1RCV
7219 USB1 VP | CPIL B[ 7 I T_USB1VP
2220 USB1_VM | GPI B[ 8 I T_USB1VM
2221 USB2_nCE 6] CGPI OB[ 9 I T_USB2NCE
2222 USB2_ SUSPEND (6] GPIO3[ 10 I T_USB2 SUSPEND
2223 USB2_SPEED 6] GPI B[ 11 | T_USB2SPEED
2224 USB2_SCL [6) GPlI C3[ 12 | T_USB2SCL
2225 USB2_SDA 1/0 CGPI O3] 13 I T_USB2SDA
2226 USB2_nRST (6] GPI O3] 14 I T_USB2NRST
2227 USB2_nl NT | GPI O3[ 15 I T_USB2NI NT
7228 USB2_VP | CGPI B[ 16 | T_USB2VP
2229 USB2_VM | CGPI O8[ 17 I T_USB2VM
2230 USB2 RCV | CPl O3] 18 | T_USB2RCV
7128 DAC O k [¢) GPI Q0[ 0 | T_DACCLK
7129 DAC Di n 6] GPIO0[ 1 | T_DACDI
Z130 DAC _nCS (6] GPI O0[ 2 I T_DACNCS
Z131 ADC Di n (6] GPIO0[ 3 I T_ADCDI
7132 ADC _nCS [6) CGPl X0[ 4 | T_ADCNCS
7133 ADC_DQut | GPI O0[ 5 | T_ADCDO
2134 ADC _Busy | CGPI O0[ 6 | T_ADCBSY
Z135 ADC _d k (6] GPIOO[ 7 | T_ADCCLK
Z136 CAN1_TxD 6] GPIO0[ 8 I T_CANLITX
7137 CAN1_RxD | GPIO0[ 9 I T_CAN1RX
Z138 CAN2_TxD (6] GPI O0[ 10 I T_CAN2TX
Z139 CAN2_RxD | CGPIO0[ 11 I T_CAN2RX
7140 UART_TxD 6] GPIO0[ 12 I T_UARTTX
7141 UART_RxD | GPI O0[ 13 | T_UARTRX
2142 UART_nRTS (6] GPl O0[ 14 I T_UARTRTS
7143 UART_nDTR [e) GPlI O0[ 15 I T_UARTDTR
7144 UART_nCTS | GPI O0[ 16 | T_UARTCTS
7145 UART_nDSR | GPI O0[ 17 I T_UARTDSR
7146 UART_nDCD | GPl O0[ 18 | T_UARTDCD
Z147 UART_nRI | GPI O0[ 19 I T_UARTRI
7152 STEPPERL IN 1 6] GPI O0[ 20 | T_STEP1A
7153 STEPPERL I N 2 6] GPIO0[ 21 | T_STEP1B
Z154 STEPPER1_I N 3 [6) GPI O0[ 22 | T_STEP1C
Z155 STEPPERL_I N 4 [¢) GPI O0[ 23 | T_STEP1D
Z156 STEPPER2 IN 1 6] GPI O0[ 24 | T_STEP2A
Z157 STEPPER2 I N 2 6] GPI OO 25 | T_STEP2B
7158 STEPPER2_I N 3 [6) GPI O0[ 26 | T_STEP2C
7159 STEPPER2 | N 4 [6) GPI Q0 27 | T_STEP2D

Table 1-4 GPIO pin allocation
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2 Software Interface

The Versatile/IT1 example design is based on the standard example provided with Versatile/LT-XC2V4000+ and
described in detail in application note AN119. The example will work in combination with the following sets of
boards. The example design requires the Versatile/IT1 to be fitted on top of the Logic Tile and uses IMAGE 0.

Integrator/AP + Core Module + Versatile/IM-LT1 + Versatile/LT-XC2V6000 (or 8000) + Versatile/IT1
Integrator/AP + Versatile/IM-LT1 + Versatile/LT-XC2V6000 (or 8000) + Versatile/IT1 (using EXP slot)
Integrator/CP + Core Module + Versatile/IM-LT1 + Versatile/LT-XC2V6000 (or 8000) + Versatile/IT1
Versatile/PB926EJ-S + Versatile/LT-XC2V6000 (or 8000) + Versatile/IT1

h =

21 ZBT SSRAM, APB and GPIO registers

This standard example provides two AHB ZBT SSRAM interfaces to 2MB static memory devices shown in Figure
2-1. The example also provided a set of APB control registers for oscillators, LEDs, switches and an interrupt
controller. The ZBT interface remains unchanged from the original design while two new registers have been
added to the control register list as shown in Table 2-1. The GPIO registers are shown in Figure 2-2

OxCFFFFFFF
Bus error
response
Logic Tile 3 p——— 0xC2E00000
Loagic Tile 2 p— 0xC2000000
Logic Tile 1 A
p— 0xC2A00000
o Logic Tile O p—— 0xC2800000
p—. 0xC2600000
0xC2400000
Core nodul e SSRAML
and
Baseboar d 0xC2200000
menory and SSRAMD
peripheral s 0xC2000000
I nterrupt
LT reaqisters 0xCL000000
0xC0000000
**The default slots (256MB) are at,

Figure 2-1 Memory Map

0xD0000000 on I ntegrator/AP
0xC0000000 on | ntegrator/CP
0xC0000000 on Versatil e/ PB926EJ-S

O fset address Nane Type Si ze Functi on

0x00000000 LT _OsQ0 Read/ Wite 19 Cscillator O divisor register

0x00000004 LT _OsCl Read/ Wite 19 Gscillator 1 divisor register

0x00000008 LT _OsC2 Read/ Wite 19 Cscillator 2 divisor register

0x0000000C LT LOCK Read/ Wite 17 Gscillator |ock register

0x00000010 LT LEDS Read/ Wite 4 User LEDs register,LT LEDQ 3:0]

0x00000014 IMLT1 LEDS | Read/ Wite 8 User LEDs register, | MLED 7:0]

0x00000018 LT I NT Read/ Wite 1 Push button interrupt register

0x0000001C LT _SW Read 4 Switches register, LT S1[4:1]

0x00000020 IMLT1 SW Read 8 Swi t ches register, | M S3[8: 1]

0x00000024 1 T1_LEDS Read/ Wite 8 User LEDs register, | T1 LED[ 1: 8]

0x00000028 1 T1 SW Read 8 Swi t ches register, | T1 S2[ 1: 8]
Table 2-1 APB registers

O fset address Nane Type Si ze Functi on

0x00000000 I T1_GPI OOSET | Wite 32 Set out put

0x00000004 1Tl GPIQOCLR | Read/ Wite 32 C ear out put

0x00000008 ITl GPIAODIR | Read/ Wite 32 Direction control (0=I/P, 1= P)

0x00000000 1 T1 GPI I N Read 32 Read pin val ue

Table 2-1-1 GPIO registers

Application Note 123
ARM DAI 0123A
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2.2 Selftest software

Provided with the Versatile/IT1 example design is a simple test program for testing the Versatile/IT1 board as well
as providing some example code fragments. The test methods used are shown in Table 2-2.

Peri pher al Test net hod Exanpl e code fragnments

1°C1 and 2 Loopback of I°C 1 and 2 Initialize, 12CRead() and I12CWite()
| DE Loopback of Control and Data signals GPI O control

USB Host and OTG | Loopback of Host and OIG GPl O control

Caner a Loopback of Control and Data signals GPlI O control

ADC and DAC DAC[ 3: 0] drives ADC 3:0] and ADC 7:4] Read ADC(), Set DAC()

UART TX to DCD/CTS,DTR to RX/DSR, RTS to Rl GPl O control

CAN 1 and 2 Loopback of CAN 1 and 2 GPl O control

Stepper 1 and 2 Drives stepper nobtors on Stepper 1/2 St epper not or sequenci ng

Swi tch and LEDs Sw tch read and di spl ayed on LEDs APB regi ster control

Table 2-2 Peripheral test methods

The \SW\ directory contains the source code for the selftest software and an ADS1.2 project file selftest.mcp or
RVCT2.1 batch file build.bat.

2.2.1 I°C software interface

The dual I°C interface consists of two Philips PCA9564 Parallel-bus to I°C-bus controllers. The controllers contain
configuration registers and control logic to perform master or slave I°C bus control. The I’C controllers connect to
GPIO4 with the register assignments shown in Table 2-2-1.

31:17 16 15 14 13 12 11 10: 9 8 7:0

Reser ved nl NT2 nl NT1 nWR nRD nCs1 nCs2 Al 1:0] nRST D[ 7: 0]

Table 2-2-1, GP104 - I°C register assignment

The selftest 12CTest(); procedure sets I°C1 as a master controller and I°’C2 as a slave controller. Functions
[2CWrite() and I2CRead() are used to configure the controllers and read/write data values. The test software
provided is derived from Philips application note AN10148. The application note describes in detail how to
Initialize the controllers (Figure 5) and perform Master Transmit (Figure 6) or Slave Receive (Figure 8) mode
operations. The 1’c loopback cable is shown in Figure 2-3-1.

Implementation of the I°C interface through GPIO adds a level of software overhead which reduces the overall
performance of the interface. Improvements on the design could be realized by implementing the I°C controllers
as memory mapped AHB devices.

6 Copyright © 2004 ARM Limited. All rights reserved. Application Note 123
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IDE software interface

The IDE interface consists of a 40way 0.1” IDC header based on the ATA-3 interface standard. Two buffers
interface between the 3V3 Logic Tile fpga signals and the 5V IDE signals. U12 is used as a bidirectional buffer to
read/write 16bit data values. U13 is used to interface to the IDE control signals. The IDE buffers connect to GPIO1
with the register assignments shown in Table 2-2-2-1. The buffer directions and enables connect to GPIO2 with
the register assignments shown in Table 2-2-2-2.

31 30 29 28 27 26 25 24 23:22 21:19 18 17 16 15:0

Rsvd | nACTV | PDIAG | nlOCS16 | IRQR | IORDY | DMAR | RST | CS[1:0] | DA[2:0] | DMAACK | nIOR | nlOW | D[ 15:0]

Table 2-2-2, GPIO1 - IDE register assignment

31:22 21:19 18: 16 15: 0

Reser ved nBCE[ 2: 0] BDI R[ 2: 0] Caner a

Table 2-2-2-1, GPIO2 - IDE buffer control register assignment

The IDE GPIO interface has been implemented to allow easy testing of all IDE signals. The loopback test
configures all 16 data signals as inputs and drives them from the control signals which are configured as outputs.
The IDE loopback cable is shown in Figure 2-3-2.

Although in principle the GPIO interface provided could be used to implement an IDE controller the performance
would be severely limited by the software overhead required. Therefore the IDE controller should implemented in
the Logic Tile fpga using a DMA engine to achieve a good data transfer rate.

2.2.2 USB software interface

The USB interfaces consist of a Philips PDIUSBP11A USB host transceiver and a Philips ISP1301 USB OTG (On-
The-Go) transceiver. Both devices act as level translators and buffers from the 3V3 fpga logic signals to the USB
bus signals. They do not perform any of the higher level USB control functions required to implement a full USB
interface. A full USB Host or OTG interface would have to be implemented in the Logic Tile fpga design with the
appropriate software drivers.

usB2 USB1

31:18 |17 |16 15 14 13 12 11 10 9 8|7 6 5 4 3 2 1 0

Rsvd |VM|VP| nINT | nRST | SDA | SCL | SPEED SUSPEND | nCE | VM| VP | RCV | SPEED | VPO | VMO | SUSPEND | nCE | MODE

Table 2-2-3, GPIO3 - USB register assignment

The two USB controllers connect to GPIO3 with the register assignments shown in Table 2-2-3. The loopback test
configures the USB Host (USB1) to drive the USB bus which is read back from the USB OTG (USB2). The USB
loopback cable is a standard Host to OTG cable which is shown in Figure 2-3-3.

Application Note 123 Copyright © 2004 ARM Limited. All rights reserved. 7
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2.2.3 Camera software interface

The generic digital camera interface is compatible with most 8 bit data cameras for example the OmniVision
OV9640 (1.3M pixel). Although an additional interface board may be required to provide power and clock control
to the camera module.

31:22 21:16 14 13 12 11 10 9 8 7.0

Reserved | DE NRESET STANDBY CLK VSYNC HSYNC SDA SCL DO 7:0]

Table 2-2-4, GPIO2 - Camera register assignment

The pin assignments given are for guidance only as all camera signals connect direct to the Logic Tile fpga and
may be redefined if required.

The camera loopback test configures all camera control signals and D7 as inputs and drives them from data
signals D[6:0] which are configured as outputs. The camera loopback cable is shown in Figure 2-3-4.

2.2.4 ADC, DAC, CAN, UART and Stepper motor interfaces

The ADC, DAC, CAN, UART and Stepper motor interfaces share GPIO3 with the register assignments shown in
Table 2-2-5.

STEPPER 1/ 2 UART CAN 1/2 ADC DAC

31:28( 27:24 23:20 19| 18 | 17 | 16 | 15 | 14 (13|12 | 11 | 10 9 8 7 6 5 4 3 2 110

Rsvd [STEP2[ 3: 0] [ STEP1[ 3: 0] |nRI |nDCD|nDSR[nCTS|nDTR|nRTS|RXD| TXD|RXD2 | TXD2 |[RXD1 [ TXD1 | CLK|BUSY|DOUT|nCS| DI N|nCS| DI N|CLK]

Table 2-2-5, GPIO3 - ADC, DAC, CAN, UART and Stepper motor register assignment

2.2.5 ADC and DAC software interface

The ADC interface consists of an ADS7844E, 8 channel 12bit 200KHz converter with a 2.5V reference. The DAC
interface consists of an AD5324, 4 channel 12bit 125KHz converter with a 2.5V reference. The input/output range
of the converters is 0 to 2.5V giving a 610uV Voltage resolution. To achieve high measurement accuracy it is
essential to ensure that appropriate ground connections have been made and that coupling from digital signals
are kept to a minimum. Filters on the ADC inputs help reduce input noise above 200KHz.

The selftest software provides two functions Read_ADC() and Set_DAC() to read an ADC input value or set a
DAC output value. The loopback test links DAC[3:0] to ADCJ[7:4] and ADCJ[3:0]. The test ramps the DAC output
levels and measures the resulting ADC levels checking for errors. The ADC/DAC loopback cable is shown in
Figure 2-3-5. Although the serial bus interface to the devices is implemented in software this method is adequate
given the speed of the converters. However the software overhead may be reduced if required by implementing
an SSP controller such as the PL022 SSPC PrimeCell in the Logic Tile fpga.

2.2.6 UART software interface

The UART interface consists of a MAX3243E RS-232 transceiver with 3 output buffers and 5 input buffers. The
loopback test links TX to DCD/CTS, DTR to RX/DSR and RTS to RI testing connectivity between these pins. The
UART loopback cable is shown in Figure 2-3-6.

The UART interface requires a UART controller to perform the necessary serial data stream and handshake
signals. This should be implemented in the Logic Tile fpga using a controller such as the PL0O11 PrimeCell.

8 Copyright © 2004 ARM Limited. All rights reserved. Application Note 123
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2.2.7 CAN Bus software interface

The CAN interfaces consist of two Philips TJA1050 CAN transceivers. Both devices act as level translators and
buffers from the 3V3 fpga logic signals to the CAN bus signals. They do not perform any of the higher level CAN
control functions required to implement a full CAN interface. A full CAN bus interface would have to be
implemented in the Logic Tile fpga design with the appropriate software drivers.

The CAN loopback test initially drives the CAN bus from CAN1 and is read from CAN2. The direction is then
reversed and CAN2 drives the bus which is read from CAN1. The CAN loopback cable is shown in Figure 2-3-7.

2.2.8 Stepper Motor software interface

The Stepper motor interfaces consist of two Allegro UDN2559LB protected quad power drivers. The devices act
as level translators and buffers from the 3V3 fpga logic signals to high current/voltage drivers. The buffers are
capable of driving lamps or inductive loads such as stepper motors, solenoids or relays. Each buffer output pin is
rated at 25V 500mA mayx, includes a reverse protection diode and is thermally protected against short circuits.

+V
Load
Resi st or
K12
STEP1 1 f,{,te g?e’
OUT[ 3: 0]
+V
K12
STEP2
Lanp
QuTo

Figure 2-2-8 Example Stepper Motor/Lamp Interface

The Stepper motor test software drives two stepper motors using a conventional step sequence generated in
software. An example motor is the Astrosyn Y129 (12V/75R Hybrid size 16/17).

Application Note 123 Copyright © 2004 ARM Limited. All rights reserved. 9
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2.3 Selftest cable harness

J1 - 16way |IDC J2 - 16way | DC
13 -> 14 13 -> 5-> 9
15 -> 16 14 -> 6 -> 10
) 15 -> 7 -> 11
Figure 2-3-1, I’C loopback cable 16 -> 8 -> 12

Figure 2-3-5, ADC/DAC loopback cable

J6 - 40way |1DC

J9 - 10way |IDC

17 -»>28 || T~/
i 2
11 -> 35 7-> 3-> 2
9 -> 33 8-> 4

7 -> 36 .

5 -> 37 Figure 2-3-6, UART loopback cable
3 -> 38

4 -> 21

6 -> 27

8 -> 31 J4 - 10way | DC
10 ->32 | e
12 -> 34 1-> 7

14 -> 39 -> 18 3-> 9
1->16

Figure 2-3-7, CAN loopback cable

Figure 2-3-2, IDE loopback cable

J3 -> J4 USB Host to OTG
cable. Mni-B-to-USB Type A
cabl e assenbly.

L~

Figure 2-3-3, USB loopback cable

J7 - 20way 1 DC

13 -> 18
15 -> 20

Figure 2-3-4, Camera loopback cable
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