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An Example of PCB Reverse Engineering —
Reconstruction of Digilent JTAG SMT3 Schematic

Matgj Bartik
cru
matej. bartik @ fit.

Abstrac—This paper presents a successful reverse engineer-
ing process of Digilent JTA C module, revealing the
identity of all key components. The reconstruction required a
deep knowledge of PCB (Printed Circuit Board) design and
manufacturing process and knowledge of (clementary) function
principles and behavior of the examined device. We were able
to reveal 80% of schematic via analysis of publicly available
resources such as original high-resolution images and BOM (Bill
of Material) fragments. The remaining 20% were obtained by
non-invasive test equipment such as multi-meter and microscope.
The reconstructed schematic has been verified by designing our
own PCB implementing the original SMT3 function.

Index Terms—Xilinx; FPGA; JTAG; Digilent; SMT3; Reverse;
Engineering; PCB; FTDI;

1. INTRODUCTION

A JTAG (Joint Test Action Group) [1] adapter is probably
the most popular way for uploading a user code into a
programmed device such as processors or any other pro-
grammable logic. It is nearly 30 years, when FPGAYCPLDs
development boards were used for education of the new gener-
ation of digital logic engineers, making a solderless breadboard
and 74xx logic gates outdated and obsolete. However, these
development boards were supplied without on-board JTAG
adapter (as is common in the present) which has to be bought
. That was the era of Xilinx Parallel Platform Cable
) [2]. which was connected to a PC via a parallel
port, and much cheaper homemade DLCS clones.

Fig. 1. Xilinx Platform Cable USB (DLC9)

The scenario became the same for DLCS successors such
as Xilinx Platform Cable USB I [3] (sce Fig. 1) and II [4]
(DLCY and DLCIO respectively). The schematic and other
resources of the DLCY leaked nearly ten years ago 3] which
allows to produce cheaper clones y
30 USD) compared to genuine DLC10 (225 USD). The price
of a DLCY clone [5] cannot be lowered further regarding two

978-1-7281-5709-2/19/531.00 ©2019 [EEE

Karel Hynck
CTU FIT
hynekkar@fit.evut.cz

fundamental and expensive components: CY7C68013A USB
interface (~9 USD) and Xilinx XC2C256 CPLD (~18 USD).

The DLCY design was the last JTAG adapter made by
Xilinx, which was used on development boards (Spartan-
3K Starter Kit [6] for example). The era of the third party
(Digilent) JTAG adapters has begun with the introduction of
Digilent Basys [7] and Nexys [8] boards which are using
proprietary JTAG adapter based on an MCU (Micro Controller
Unit). This concept has been abandoned in a few years
after the i of Xilinx Vivado and 7-
Series FPGAS resulting into the first standalone JTAG adapter
(TAG-SMTI [9)]. introduced 2012) which uses cheap and
widely available ICs made by FTDI such as FT2232H [10]
or FT232H. The latest and the most powerful JTAG adapter
(JTAG-SMT3-NC [11]) uses FT2232H as well and costs 60
USD. Therefore our motivation is:

« We don't like “This Page Intentionally Left Blank™ text
in a development board schematic [12] and the “Security
through Obseurity” principle at all.

cured schematic does not allow implementing
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Vivadof9z$5: 1§FT232HQ/FT2232HQ/FT4232HQEEEH AUSB-JTAG/UARTIEiz2S
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Vivado}\2022.1[FAFFIa3Z#F program_ftdi JGFTDIA

. FT2232HQ& %24 Channel,
. FT4232HQE&44 Channel,

AJLASEIRJTAG+UART, VivadojgE Channel A fRi2JHJTAGEE], Channel B EGAHUARTIELO.
ALASEIITAG+3xUART, VivadojgE Channel A fRi2HJTAGIELO, Channel B/C/D EABUARTEL, TLMET
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Technical Information Portal

Vivado Design Suite User Guide: Programming and Debugging (UG908)  UG208  2022-04-26
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Vivado Lab Edition

Generating the Bitstream or
Device Image

Programming the Device
Remote Debugging in Vivado

Programming Configuration
Memory Devices

Advanced Programming
Features

Serial Vector Format (SVF)
File Programming

Debugging the Design
In-System Logic Design
Debugging Flows
Debugging Logic Designs in
Hardware

Viewing ILA Probe Data in
the Waveform Viewer

Debugging Designs Post
Implementation

Serial I/0O Hardware
Debugging Flows

Versal Serial /0 Hardware
Debugging Flows

Debugging the Serial /0
Design in Hardware

Device Configuration
Bitstream or PDI Settings

Trigger State Machine
Language Description

Low Level SVF JTAG
Commands

JTAG Cables and Devices
Supported by hw_server

Programming FTDI Devices
for Vivado Hardware
Manager Support

Programming FTDI Devices for Vivado Hardware Manager
Support «

For FTDI devices to be recognized as a USB-to-JTAG interface in Xilinx® JTAG software tools such as XSDB or the Vivado® Hardware
Manger the EEPROM on the FTDI device must be programmed with a custom firmware provided by Xilinx. Programming the FTDI is
accomplished by using the program_ftdi utility included in the Vivado install as a Tl command. Once programmed, the FTDI device

will be recognized as a valid programming cable in Vivado.

N, Note: For on-board implementation details including FTDI connectivity, please reference the Xilinx VCK190 Schematics available

in XTP610 on https://www.xilinx.com/products/boards-and-kits/vck190.htm| &.

The program_ftdi utility supports the following FTDI devices:

» FT232H
* FT2232H
» FT4232H

Command Reference:

program_ftdi

Short Description

Vrite/Read to FTDT EEPRON for Kilink JTAG Tools support

Syntax:
progran_ftdl {-write ~ftdi={itdi_part> -serial=<serial_mmber> [-vendor=<vendor_nams>] [-board=<board nams>][-n=
<manufacturer>][-dese=<description>] |

-write ~tilein=<cfg_tilein> |

~read [-fileout=<cfg_fileout>]} [-help][-longhelp]

Usage:

Name Description

—ftdi Specify the ftdi device to be programmed <FT232H | FT2232H | FT4232H>
—serial Serial number to be written into the EEPRON
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+  XVC (Xilinx Virtual Cable) i@ZPAKM#H{TIZEiRiAYI TAGEO
-  {EFfDebug Bridge IP¥%MiE1T5Embedded Linux £ xvcServer
«  https://github.com/Xilinx/XilinxVirtualCable

. https://support.xilinx.com/s/article/974879?language=en US

VIVADO’

From AXI to BSCAN

Target Board

Target FPGA £ XILINX

Debug __DebugIP1
Processor g Bridge | _ || Debug (eg ILA, VIO etc)
- Ll
XVC over| |1 LU= ENER Gpio/custom JTAaG || (From JTAG | pgean | Hub | DebugIPn
TCP/IP Interface User Logic to BSCAN) (eg ILA, VIO etc)

hw_server

- User Solution

Vivado Solution

Data Center

AXI to JTAG Debug Bridge

Target Board

FPGA #1 £ XILINX FPGA #2 & XILINX
. ; __..Debug IP 1
2y raceser IR Koo IO vt DU oy v 08
XVC Server R | | Hub Debug IP n
AXI JTAG) JTAG 10 BSCAN) | BSCAN gl R vio etc)

Data Center



https://github.com/Xilinx/XilinxVirtualCable
https://support.xilinx.com/s/article/974879?language=en_US

HFFRATEFEIEOE: Simple Exam

e

. {#FXVC/Debug BridgeXZIZYNQ/ZYNQMP L EZ:PLiEEH A2t

-  {EfDebug Bridge IP#% (AXI to BSCAN) %

- EeSILA/VIOEMZYNQ/ZYNQMPIEEIETT

clk_in_from_ku060 [

processing_system7_0

M_AXI_GPO_ACLK

ZYNQ®

S —

1E1T

5Embedded Linux_EHJ xvcServer
Embedded LinuxFFiFizt PLixEl{4

DDR+ ||

{>oor

Fixep_o+ ||}

M_AXI_GPO - | s—

TTCO_WAVEQ_OUT =
TTCO_WAVE1_OUT =
TTCO_WAVE2_OUT =
TTC1_WAVEQ_OUT =
TTC1_WAVE1_OUT =
TTC1_WAVE2_OUT =

axi_chip2chip_0

+s_axi

axi_c2c_selio_rx_clk_in_0| -

s5_ack

_aresein

axi_c2c_m2s_intr_in[3:0]

axi_c2c_selio_rx_data_in_0[8:0] D—'

FCLK_CLKO
FCLK_CLK1
FCLK_RESETO_N@——
util_ds_buf 0
ZYNQ7Y Processing System
|E',UFGJ[0:D] BUFGﬁ[u:C,|
Utility Buffer
c_counter_binary 0
rst_ps7_0_50M —_—
LK Q[i5:0] S
slowest_sync_clk mb_reset

idelay_ref_clk

i_c2c_phy_clk

axi_c2c_selio_rx_clk_in

t_reset_in
Qaux_reset_in

= mb_debug_sys_rst

bus_struct_reset{0:0]
peripheral_reset[0:0]

interconnect_aresetn(0:0)

-/
Binary Counter

ps7_0_axi_periph

== dcm_locked peripheral_;

0)

Processor System Reset

+-s00_AxI

ACLK

ARESETN

S00_ACLK

SO0_ARESETN

MOO_ACLK

MOO_ARESETN

MO1_ACLK

MO1_ARESETN

MO2_ACLK

M02_ARESETN

MO3_ACLK

MO3_ARESETN

e MOZ_AXI4
MO3_AXI- i

Moo_axi fi
X MO1_AXI4

axi_firewall_0

i_c2c_selio_rx_data_in[8:0]

axi_c2c_s2m_intr_out[3:0]

axi_c2c_selio_tx_clk_out

[ Fixep_io

» axi_c2c_selio_tx_clk_out_0

axi_c2c_selio_tx_data_c
axi_c2c_link_status_out
axi_c2c_multi_bit_error_out

axi_c2c_link_error_out

: >axi7c2 c_selio_tx_data_out_0[8:0]

AXI Chip2Chip Bridge

i s_AxI
| 4= S_AXI_CTL

[ >tap_tdi 0

system_ila_0

M_AXI 4

clk

probe0[15:0]

mi_w_efror
aclk mi_r_error|

ip2intc_irpt|

AXI Protocol Firewall

debug_bridge_0

+s_Axi

s_axi_aclk

AX| Interconnect

_axi_aresetn

Debug Bridge

+S_AXI
- tap_tdi
s_axi_aclk
tap_tm:
_axi_aresetn
tap_tck
tap_tdo

debug_bridge_1

probe1[0:0]
—— = probe2(0:0)

probe3[0:0]

System ILA

D tap_tms_0

Debug Bridge

D tap_tck_0

Cl tap_tdo_0



HFFRATFREINEOASEIR: RFSoC Example

- {ERXVC/Debug BridgeZEIZYNQ Ultrascale+ RFSoC_ERF Data Converter igE{48)ixiEiRi
{fEfDebug Bridge IP{% (AXI to BSCAN) FKizfF5Embedded Linux R xvcServer
BeSILA/VIOEIZYNQ Ultrascale+ RFSoCIEFiE{TEmbedded Linux#fifdistRF Data ConverterizEl{4

adc0_clk [

vino_01_0[>

vino_23_0 [

sysref_in D—

zynq_ultra_ps_e 0

ps8 0 axi periph

A
—= /ZYNQ.

UltraSCALE+

| 4-500_AxI

ACLK
ARESETN

S00_ACLK

_

e S00_ARESETN
MOO_ACLK

P—

MOO_ARESETN

M_AXI_HPMO_FPD - | s

Zynq UltraScale+ MPSoC

MO1_ACLK
MO1_ARESETN

usp_rf _data converter 0

+s_axi

" =-adc0_clk
" == vin0_01

||| 4-vino_23

" ~-sysref_in

mO0_axis ==
m02_axis ==
clk_adc0

s_axi_aclk
irq

_axi_aresetn

'm0_axis_aresetn

.l. MOO_AXI ==
X MO1_AX] - | ‘e
H—N )

AXI Interconnect

rst_ps8_0_96M

(

slowest_sync_clk
ext_reset_in
aux_reset_in
mb_debug_sys_rst

dem_locked

mb_reset
bus_struct_reset[0:0]
peripheral_reset[0:0]
interconnect_aresetn[0:0

peripheral_aresetn[0:0

Processor System Reset

m0_axis_aclk

system_ila_0

@] 4-SLOT_0_AXIS

@) 4-SLOT_1_AXIS

Zynq Ultrascale+ RF Data Converter

debug_bridge_0

| 4-s_Axi

s_axi_aclk

s_axi_aresetn

Debug Bridge

xlconstant 0

dout[0:0]

Constant

clk

resetn

System ILA
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- {ERAXVC/Debug BridgeZEIZYNQ/ZYNQMP_LEZ¢PLiGEFE) =S
-  {EfDebug Bridge IP#% (AXI to BSCAN) KiEfT5Embedded Linux_ /Y xvcServer
. BCSILA/VIOEMZYNQ/ZYNQMPIEEiE{TEmbedded Linux3Fifiz{ P Lix B

« xvcServerfImiEFHETT
«  RNmiFEEs:
. For ZYNQ-7000

https://releases.linaro.org/components/toolchain/binaries/latest-7/arm-linux-gnueabihf/
tar -xvf gcc-linaro-7.5.0-2019.12-x86_64_arm-linux-gnueabihf.tar
PATH=$PATH:/tools/Cross-Compiler/gcc-linaro-7.5.0-2019.12-x86_64 arm-linux-gnueabihf/bin

export CROSS_COMPILE=arm-linux-gnueabihf-
export ARCH=arm

. For ZYNQMP
https://releases.linaro.org/components/toolchain/binaries/latest-7/aarch64-linux-gnu/
tar -xvf gcc-linaro-7.5.0-2019.12-x86_64 aarch64-linux-gnu.tar
PATH=$PATH:/tools/Cross-Compiler/gcc-linaro-7.5.0-2019.12-x86_64 aarch64-linux-gnu/bin

export CROSS_COMPILE=aarch64-linux-gnu-
export ARCH=aarch64

arm-linux-gnueabihf-gcc -0 xvcServer xvcServer.c

xvcServer -d uio0 -p 2542 &
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- {ERAXVC/Debug BridgeZEIZYNQ/ZYNQMP_LEZ¢PLiGEFE) =S
-  {EfDebug Bridge IP#% (AXI to BSCAN) KiEfT5Embedded Linux_ERY xvcServer
. BCSILA/VIOEMZYNQ/ZYNQMPIEEiE{TEmbedded Linux3Fifiz{ P Lix B
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Select Hardware Target

Select a hardware target from the list of available targets, then setthe appropriate JTAG clock (TCK) frequency. If you do not see the expected devices, decrease
the frequency or select a different target.

* PROJECT MANAGER
£ Setings

Haraware w_ila_1

Ad Wavelorm - hw_ilo_1
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¥ P Catalag

Type Mame JTAG Clock Frequency i
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Create Block Desion

9 xiliny_tef Xilinx10.17.104.156:2542 10000000 ~ | _ia_1 (@esign_1_Usystem_ila_omnswia_ie) ) 1aie

mis

|+ swsmon

Fun Simutaton
Add Xilinx Virtual Cable (XVC) H
I
Hardware Devices (for unknow , specify the Instruction Register (IR) length 3
3
Name ID Code IR Length 1
{8 xc7alst 0 03620093 g ¢
| ILA Core Proparties
 WAPLEMENTATION h_ila_1 - &
P Run implementstion e I
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Il Device @ wc7a35L0
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H
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g Open Target
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roqram Device
. . .
(
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(

. https://github.com/kholia/xvcpi
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. XVC/Debug Bridge3EIZYNQ/ZYNQMP_LEZ:PLi%E4RYiEiEiEi
-  {EfDebug Bridge IP#% (AXI to JTAG) Fi=EfTr5Embedded Linux EAY xvcServer
o FEESILA/VIOSEIEE({EAVivadomiZEitiEiESIZYNQ/ZYNQMP XVCiEOQ LEtIFPGA

Select Hardware Target

wile_bitstrei
Select a hardware target from the list of available targets, then setthe appropriate JTAG clock (TCK} frequency. Ifyou do not see the
expected devices, decrease the frequency or select a differenttarget

Hardware Targets
Specify the host name and the port of the virtual cable
=l | =
Hostname:  10.17.104.170 v
Port 2542 [default is 2542] '
() 2
@ d B
Hardware Devices (for unknows 5 A B
nter_binary_0_0 7 5 T + | .
Hardware server: localhost3121
(2)
NS -
<
| Propeties ? | Perorming prograr ration - Step 2 of 2.
« mrLEMENTATION
1
. o

Select Hardware Target

1| Stats -t _ila_1
Select a hardware target from the list of available targets, then setthe appropriate JTAG clock (TCK) frequency. Ifyou do not see the

Trigger Setup - hw_ila_1 x Caplure Setup - hw_ila_1
expected devices, decrease the frequency or select a differenttarget

Hardware Targets

Type Name TAG Clock Frequency

[ xilinx_tef  Xiling10.17.104.170:2842 | 10000000 Hz

Add Xilinx Virtual Cable (XVC)

Hardware Devices (for unknown devices, specify the Instruction Register (IR) length)

Name IDCode IR Length
i@ debug_bridge 0 0A003093 6

Hardware server: localhost3121




BFFRFRZ /P rPGAREEAFIIEIE=HIIE ORISR

fERc2c, £

EVEE20R/3INOKHLVDS, HEH1FIGT (RX+TX)
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AX|4 Lite PHY PHY N Axi4 Lite
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EEEEX
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1
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peripheral_ 0
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axi_c2c_selio_tx_data_out[8:0]
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Debug Bridge
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« CERN, Apollo Blade Platform Team build APOLLO Platform for CMS and ATLAS

. 0
Fiber Out
‘____*II
SDRAM
25 Gb /s inter-chip
_____,II
—=
;. (@)
_. 0

FPGA 1

FPGA 2

_.o‘

Command Module
Service Module

en SR

IEE#ENRT. AMEFEHRITRE, £85
Embedded Linux R8T REER.

https://indico.cern.ch/event/799275/contributions/3413769/attachmen
ts/1861634/3059771/DGastler SoCWS 2019-06-13.pdf

https://indico.cern.ch/event/996093/contributions/4376632/attachmen
ts/2260716/3837066/Dgastler-2021-06-09-ApolloUpdate.pdf

Aurora

AXl| slave | AXI slave IPBUS
Addr: 110 | Addr: 120

FPGA2

AXI
Chip2Chip
AXI

Interconnect

Zyng/lZyngMP

AXI

Chip2Chip

AXI
Chip2Chip

1

AXI
Interconneg

AXI slave
Addr: 10

AXI| slave
Addr: 20

Zyng ARM
Processor (Linux)

Filesystem:

/dev/uio_CM=

/dev/uio K_IPBUS -
/dev/uio_SERV

—/dev/uio_SM_ INFO

/dev/uiol
/dev/uio?2

/dev/uio3
/dev/uiod -
/dev/uiob -

/dev/uioN

18



https://indico.cern.ch/event/799275/contributions/3413769/attachments/1861634/3059771/DGastler_SoCWS_2019-06-13.pdf
https://indico.cern.ch/event/996093/contributions/4376632/attachments/2260716/3837066/Dgastler-2021-06-09-ApolloUpdate.pdf

R RA-SBRIEYRIRCIRh M F IR A TS

- EIREEYRENSSISBREPHMFMNEIED, SHBFERR
A9z, 2xFMCEIRWRX602{EA T B HEIE9ZYNQBee1l
V3.0D#EHRIBIIXVCHIChip2Chip, SEMZYNQSAHIEFPGA

(XCKU060) RIEEAFNIEI=S]

FT4232HQRBFERiRAXZEO
BiEIR(EATypeCiEO, Channel ASSIUJTAG, £Zi3rFLEIRH]
MUX, aiEEEETIZYNQEEEKU060
FT4232HQfgChannel BEEIISWD, &3 EEESIAISTM32
FT4232HQAYChannel C/DCIRUART, SaliEEZIZYNQF
STM32

ZYNQBee1 V3.0D

512MB DDR3 SDRAM

64MB QSPI Flash

16GB eMMC

Ethernet PHY

R~7 30mmx35mm

1ZfTEmbedded Linux # xvcServer, F}5SSHixiz

2xFMCIE, 19%ISLA/HARKS Lanes, tREkAYh LMK04828
BIERQSFPYAEOFISHRS Lanes/16 Gbps Serdesi&[]

WRX662
N\~
N




SCi%: Chip2Chip/ZYNQBeel

CLK_IN_FROM_KU060 [

axi_c2c_selio_r

clk_in_0[ >

o Lep_ojo:0)

clk_wiz_0 c_counter_binary_2 xlslica_2
LK Q[23:0] Din[23:0] [+l L
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AXI GPIO
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clk_wiz_0

proc_sys_reset_0

t_sync_clk

VIO (Virtual Input/Output)

t_reset_in
jaux_reset_in

mhb_debug_sys_rst
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mb_reset =
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peripheral_reset[0:0] mm
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AXI BRAM Controller
=+-s00_Axi util_ds_buf 0
LK
S00_ACLK axi_gpio_0
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y_ref_clk axi_c2c_selio_tx_data_out]
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i_c2c_selio_rx_data_in[8:0] axi_e2c_multi_bit_error_g ila 1
oo +5_AXI 4 "
AXI Chip2Chip Bridge +-sL0T_0_axi ;_axi_aclk fic2intc_irpt
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ARESETN
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ex LMATEXEAR

_ARESETN

M10_ACLK
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s

AXI Interconnect

5_axi_aclk
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AXI Interrupt Controller
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/* C2C PL AXI_INTC */

axi_inte_1: axi_intc@7AACEe00 {
#interrupt-cells = <2>;
interrupts = < @ 3@ 4 >;
xlnx,sense-of-irq-edge-type = "Rising";
x1lnx,kind-of-intr = <@x@>;
xlnx,kind-of-edge = <OxFFFFFFFF>;
xlnx,irg-is-level = <1>;
x1lnx,has-ivr = <1>;

compatible = "xlnhx,axi-intc-4.1" , "xlnx,xps-intc-1.00.a";

x1nx,disable-synchronizers = <0>; /* PL AXI_IIC in ZYNQ*/ /* PL AXI_IIC through Chip2Chip in KUB6e */
x1lnx,edk-special = "INTR_CTRL"; axi_iic_@: axi_iic@41600000 { /*.H?gl_FMC I;C4'*/

x1lhx,kind-of-1vl = <@XFFFFFFFF>; //interrupts = < @ 29 4 >; axi_iic_2: axi_iic@7AAA1e00 {

//interrupts = < @ 30 4 >;
interrupts = < 1 2 >;
xlnx,iic-freq-khz = <100>;

x1lnx,ivar-reset-value = <Bx00000ORO Ox0OLOOB1O>;
xlnx,irg-active = <@x1>;
interrupt-parent = <&intc>;

interrupts = < @ 2 »>;
xlnx,iic-freg-khz = <100>;
compatible = "xlnx,axi-iic-2.1" , "xlnx,xps-iic-2.00.a";

x1lnx,rable = <8>; N A compatible = "xlhx,axi-iic-2.1" , "xlnx,xps-iic-2.00.a";
x1lnx,en-cascade-mode = <@>; xlnx,scl-inertial-delay = <@>; xlnx,scl-inertial-delay = <@8>;

x1nx,ip-name = "axi_intc"; interrupt-parent = <&axi_intc_0>; interrupt-parent = <&axi_intc_1>;

xlnx,has-ilr = <@>; x1lnx,rable = <@>; xlnx,rable = <©>;

reg = <Bx7AACO0RD ©x10000>; x1lnx,ip-name = "axi_iic"; x1lnx,ip-name = "axi_iic";

x1nx,addr-width = <0x28>; x1lnx,disable-setup-violation-check = <@>; x1nx,disable-setup-violation-check = <@>;

clocks = S&Clkc 15>; reg = <0x41600000 ©Ox10000>; reg = <Ox7AAA1000 ©x1000>;

xlhx,s-axi-aclk-freq-mhz = <5@>; clocks = <&clkc 155; clocks = <&clkc 15>;

x1nx,num-sw-intr = <0>;
x1lnx,irg-connection = <1>;

x1lnx,gpo-width = <1>;

x1nx o-width = <1>;
2EP 2 x1nx,edk-iptype = "PERIPHERAL";

xlnx,num-iptr-inputs = <Ox8>; /* Number of C2C PL Peripheral Interrupts */ xlnx,edk—%ptype.= "PERIPHERAL"i x1nx,static-timing-reg-width = <@>;
xlnx,has—s;e = <13; x1lnx,static-timing-reg-width = <@>; x1nx,sda-level = <13;

xlnx,has-cie = <1>; x1lnx,sda-level = <1>; status = "okay";

x1lnx,enable-async = <0>; status = "okay"; clock-names = "s_axi_aclk";
x1nx,num-sync-ff = <2>; . ) clock-names = "s_axi_aclk"; xlnx,ten-bit-adr = <@>;
ii;;’Eg;fi;;n?t;iSTHECtEd = <1>; x1lnx,ten-bit-adr = <0>; x1nx,default-value = <8x00>;

3 = K _ . 5 _ = mii s s ",
x1nx,edk-iptype = "PERIPHERAL™; §lnx,default—valueuj.<B¥Be>,. . 1;terrgp? names »dlicflntc_%Ppt ;
x1nx,sense-of-irq-level-type = "Active_High"; interrupt-names = "iic2intc_irpt"; xInx,timing-reg-width = <32>; .
x1lnx,cascade-master = <0>; - x1nx,timing-reg-width = <32>; xinx,}}c-zoard-lnterface = "Custom®;
x1nx,processor-clk-freq-mhz = <180>; x1lnx,iic-board-interface = "Custom"; xlnx,1ic-freq = <166066>;

_n w. ‘s x1nx,smbus-pmbus-host = <@>;
status = "okay"; x1lnx,iic-freq = <100000>; . - _ .
1 is-—fast = <Ox0>: xlnx,sda-inertial-delay = <0>;
xLlnx,1s-tast = <Ox0>; x1nx,smbus-pmbus-host = <@>; XInx. name = “"axi iic 2%:
clock-names = "s_axi_aclk"; 1 da-i tial-del = <05 2 e —h_t
«1nx.has-fast = <@>: xinx,sda-1inertial-delay = ; x1lnx,axi-aclk-freg-mhz = <50>;

5 H _om_i s w.
x1nx,ivar-rst-val = <Bx00000000000000105 ; xInx,name = "axi_iic_0"; /* C2C_PL_PMBUS */ ] )
interrupt-controller; x1lnx,axi-aclk-freq-mhz = <5@>; /* Leave NULL, we will add with devicetree overlay. */
interrupt-names = "irq"; }s 1
xlnx,async-intr = <@xFFFFFF@@>; /* ©-means level interrupt */
xlnx,name = "axi_intc_1";

}s
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- (FHFTDIAEIAOFT2232HQFAFT4232HQ, BitSVivadoFFRIFIS, HEIZHNER
REBRBFZIR-FaItREGRAINIZOEXK;

- ({HFHZYNQBeel j1Z{TEmbedded Linux, 3EIlDebug Bridge, BENZSEINTFE
ITAGIHI, fRiEZEO. EMAHMR, 8. SHIBFERFRIRA;

+ fEEAChip2chip, BEIZISHEthKBIFPGARYIEHI. EUEEZOIRGIZIZYNQBeel
;ﬁ?:'iggfg;;edded LinuxFl, JEEBRIFKIIR. EFR. SHABFERSR
THIFNLER,

+  AREERFIEPIRIRNEINH R R R NSE IS R ERA _ DR R AR KEE
KHEBRFFREIZIE K.
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