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Understanding Embedded - Microcontroller,
Microprocessor, FPGA Modules

Embedded - Microcontroller, Microprocessor, and FPGA
Modules are fundamental components in modern
electronic systems, offering a wide range of functionalities
and capabilities. Microcontrollers are compact integrated
circuits designed to execute specific control tasks within
an embedded system. They typically include a processor,
memory, and input/output peripherals on a single chip.
Microprocessors, on the other hand, are more powerful
processing units used in complex computing tasks, often
requiring external memory and peripherals. FPGAs (Field
Programmable Gate Arrays) are highly flexible devices that
can be configured by the user to perform specific logic
functions, making them invaluable in applications requiring
customization and adaptability.

Applications of Embedded - Microcontroller,

Discontinued at Digi-Key
FPGA Core

Kintex-7 160T

200MHz

32MB

Samtec LSHM

1.97" x 1.57" (50mm x 40mm)
-40°C ~ 85°C
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Since 1992, Trenz Electronic GmbH
successfully operates as a develop-
ment service enterprise in the electro-
nics branch. Our services include
design-in support as well as turnkey
design which typically cover all steps
from product specification, hardware
and software design up to prototyping
and production.

DeVelOPﬂ'lent

Your Project

We are particularly specialized in the
design of high-speed data acquisition,
high-accuracy measurement and em-
bedded digital signal processing sys-
tems based on FPGA and ARM
architectures.

We maintain long-term customer rela-
tionships, characterized by flexibility
and technical competence.

Hardware Design

» System Architecture and Design

* Hardware Integration (Design-In)
 Ultrafast Digital Logic

* Analog and Mixed Signal

* Digital Signal Processing

e Schematic Capture and PCB Layout

HDL Design
* FPGA and System-On-Chip Design
» System Design and Synthesis
* HDL Design (VHDL,Verilog)
* Integration of Soft-Cores
(Xilinx MicroBlaze, ARM Cortex ...)
» USB, PCI-Express, Gigabit Ethernet
 Ultrafast ADC/DAC Interfaces

Software Development

* Device Driver and Application
Software development

» Software and Firmware
development

REGISTERED FIRM

REGISTERED FIRM

ISO 9001:2008
(quality management)
certified

ISO 14001:2004
(environmental
management) certified

Trenz Electronic GmbH
Holzweg 19A, 32257 Blnde (Germany)
Phone: +49 (0) 5223 65301-0

Fax: +49 (0) 5223 65301-30

E-Mail: info@trenz-electronic.de

Web: www.trenz-electronic.de
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Xilinx Zynq UltraScale+, DDR4, SPI Boot Flash, Serial transceiver

Overview

The Trenz Electronic TEO803 is an industrial-grade MPSoC
module integrating a Xilinx Zynqg UltraScale+ with up to 8
GByte 64-Bit width DDR4 SDRAM, and max. 512 MByte SPI
Boot Flash memory for configuration and operation, and
powerful switch-mode power supplies for all on-board
voltages. A large number of configurable I/O's is provided via
rugged high-speed stacking connections.

All this in a compact 5.2 x 7.6 cm form factor, at the most
competitive price.

All modules produced by Trenz Electronic are developed
and manufactured in Germany.

Key Features (preliminary) Exje‘zf:“
[
« Xilinx Zynqg UltraScale+ MPSoC 784 pin package
(ZUBEG, optional ZU5EV)
« Memory:
- 64-Bit DDR4 - 8 GByte max
- SPI Boot Flash dual parallel - 512 MByte max

life cycle

£ XILINX ~ ZYNQ

ALL PROGRAMMABLE., UltraSCALE+

« B2B connectors:
Plug-on module with 4 x 160-pin connectors
- 65 x MIO, 156 1/O's x HP (3 banks)
- Serial transceiver: PS GTR 4, PL GT 4 (ZU4, ZU5 only)
- GT Reference clock input
- PLL for GT Clocks (optional external reference)

Size: 52 x 76 mm
 All power supplies on board.

33 )

oY

» Other assembly options for cost or

performance optimization plus high - T A A 'Y e
volume prices available on request. fi Noele
P 9 Hillmoc Z¥MCH 2| §
! UltraScale+ MPSoC E E
i MI213 .. 25 AErpRrae
'_‘ -L- === Bk SO0 d _‘_: S DK MHT
-ri, L MIOEE . 51 QL hn. teny o] Oscliiator
L | s 21 o
e | MIOSZ . 77 b e ~ig CLKD
g SRS | I ¥ ===
i o = Lo
; ™ Cuind Clock [ e
Ganarair | CLEIN
s 4 M imnes 1"‘"’.‘-.' ...... LK1
1l 53 HP 108, 24 LVDS pairs | Jz
i g 4 MGT_CLKD
[ uan 5P Flash - > CLKD, ELKI
DDRS SORAM x 4 A W] borwe >
3338333 MHz f P OK e ITAG =
ezl sitor = MOOED . 3

Cacyz }—»

52 HP 108, 24 LVDS pairs
-

52 HP 103, 24 LVDS pairs

1rl

>

ERE_QUT, ERR_STATUS

=
DONE Rad LED D1

a1

www.trenz-electronic.de/te0803
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Overview

The Trenz Electronic TEO808 is an industrial-grade MPSoC
module integrating a Xilinx Zynqg UltraScale+, max. 8 GByte
DDR4 SDRAM with 64-Bit width, max. 512 MByte Flash
memory for configuration and operation, 20 Gigabit
transceivers, and powerful switch-mode power supplies for
all on-board voltages. A large number of configurable 1/O's is
provided via rugged high-speed stacking connections.

All this in a compact 5.2 x 7.6 cm form factor, at the most
competitive price.

All modules produced by Trenz Electronic are developed
and manufactured in Germany

Key Features

Extended
device
life cycle

SoC: ZYNQ UltraScale+ ZU9EG 900 pin package

Memory
- 4 x 512 MByte 64-Bit DDR4 (8 GByte max.)
- 2 x 32 MByte SPI Boot Flash dual parallel (512 MByte

max.) A N
gt &£ XILINX  ZYNQ
- 65 x MIO, 48 x HD (all), 156 x HP (3 banks) .
- Serial transceiver: GTR 4 (all) + GTH 16 (all) ALL PROGRAMMABLE.. UltraSCALE+
- GT clocks, 12C
- PLL clock inputs and outputs
e Size: 52 x 76 mm
« 3 mm mounting holes for skyline heat spreader
« B2B connectors: 4 x 160 pin
» Si5345 - 10 output PLL n 5
. . [_ J3 J 10 Channal ferr=r
« All power supplies on board, single Lk b hAET T T | - Click Geneslor | {Ooilintor
3.3V Power required . Jij RS .
- 14 on-board DC/DC regulators and 13 LDO's 41 Xillx ZYNQ IN_BELDH |ot—
- LP FP, PL separately controlled power domains L UlraScale+ ZU0EG | L wuz - 'O
=|-= M1 [
 Support for all boot modes (except NAND) and iz & = E:fm m:m g
scenarios =k % Bank 22¢ 2 ft: oUT:  oUTA -
+ Support for any combination of PS connected i ' uuf_'ﬁﬁ R colo . ST
peripherals - 35 MET lanes |y fpankoon Bk 128t C20 foimg ot
- 4 x MGTianee | Beiee : d i —————
__: 4 i MGT lanes P E":L;TI' —’
Other assembly options for cost or performance | : Ao = -
optimization plus high volume prices available BHD IO gy 47 —{ xTaLvz | ‘
4 HO s CLES
on request. 1'_',|=5'r.=|-:i'='b s T
————————— i ik 500
25 PS5 MIOs 3 Bz 5011 CLED. GLKT
26 P MIOg | B n0cr LY MGT lanag -
i 62 HP 10s, 24 LVDS pairs P Lt __JTag . -
[EEﬂ_jF_IFLEﬁ: Rl EHFI:_'C}?_'ll'LI:fL.‘EEF.:‘;_:iTAﬂJE
((Cua SP{ Fiah, U1 7 jo——e) Bark 200 | DONE o (i TEr ) 2
[T D0R< GORAM 2 4 |t—m| Bark S04 o 52 HE 105, 28 LIS paks
b —.-DS’-CLK Bark 500 _.._Eﬁf_'g?:??.g:;'.sﬂ'_“fs —
133333 MH2 Yy
Coarilaine

(

M

L

www.trenz-electronic.de/te0808
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Overview

Trenz Electronic TEC0330 is an 8 lanes PCle GEN2 Card
integrating a high performance Xilinx Virtex-7 330T FPGA
with 32 MByte Flash memory for configuration and
operation, DDR3 SODIMM Socket and full FMC HPC
connector for FPGA Mezzanine Cards.

All modules produced by Trenz Electronic are developed
and manufactured in Germany.

Key Features 8 X”_lNX VI RTEX?

ALL PROGRAMMABLE-
« FMC HPC
 8lane PCle Gen 2 capable

0 . Xilinx Virlex-7
« Xilinx Virtex-7 XC7VX330T-2FFG1157C
XCTWX330T FPGA
« DDR3 SODIMM Socket = Bank 0 fe—128 .-
« 32 MByte SPI Flash GTH Transceivers 2
, PCIE_CLK o : 2 x MGT kanes ol
« LMKO04828B Clock Synthesizer - Bank 115 Bank 118 >
4 % BGT lanas Bank 114 Bank 117 4 x MGT lanes -
« External Clock Input - < 4 % MET lanes Bank 115 Bmkﬂﬁ - 4 x MGT laneg >
8 MGTCLK | fecth e Bank 117 « GBTCLKD, GBTCLKY
Other assembly options for cost or = MGTCLK2 | faskitie
performanoe optlmlzatlon plus high i [Gusd Clack DDR3 CLK o a5 Bark 19 48 X108, 24 ¥ LVDS pairs
volume prices available on request. ® Genarator Bank 37 le—242105, 17 x LVDS pairs
% F 1 Bank 39 L 34 x 10s, 17 x VDS pairs
S =z| [25000000MHz Borik a0 44 » 105, 22 x LVDS pairs 5
£ 3 | Osomaor Shsi CLKD, CLK1 3
E ! i CLK2, CLKA 3
PLL / Clock DCL:L;_:CLK} Bank 18 (Groen LED D1 |4 0G0 2
Conditicnar | » Bank 15
F .
Cuad 5P1 Flash Bank 0, 14 e FEX0 .5 o
m Bank 34,3536 R
{ L Bank 16 pb————t] Eiziam | JTAG
[uz 204-pin mmr.m}—.- FC o] Coniroller
¥ 1 .
- Ja
DC-DC Power o

Risguilislors

www.trenz-electronic.de/tec0330
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Overview

The Trenz Electronic TEF1001 is a PCle FMC Carrier
integrating a Xilinx Kintex-7 FPGA (K160T, K325T or K410T),
32 MByte SPI Flash, an 4 lane PCle and a DDR3 SODIMM
Socket.

All modules produced by Trenz Electronic are developed
and manufactured in Germany.

Key Features 8 Xl |_| NX

ALL PROGRAMMABLE-

’

« One Vita 57.1 FMC HPC Slot
» 4 lane PCle Gen 2
« Xilinx Kintex-7 XC7K160T-2FBG676l

" . 3
- DDR3 SODIMM Socket Xilinx Kintex-7
S ERY DDR3 CLK
« 32 MByte SPI Flash f— 1 JTAG 200,0000 MHz
Y o Bank 0 Bank 33 Gsgilat
« Programmable clock generator Si5338 GTHX Transseivers Jz
, , _ 4xMGTlanes N o GRTCLKO_M2C
+ 200 MHz Low-Jitter LVDS oscillator = PO OLE PBank 115 Bank 116 CBTOLRT MG
& At i Bank 115 Bank 116 T -
« High performance DC-DC converters § MGTCLE  Lulmank 118 Bank 16 45 MGT lavs >
T Giicy . FESN. Bank 12 484105, 24  LVDS pairs
Other assembly options for cost or Lkt o Blewd 13 g 22 2108, 17 £ LVOS pairy.
performance optimization plus high e v Ao Bank 15 a2t 105. 17 « LVDS pairs
volume prices available on request. e = Bank 14 Bank 16 |4—14 105,22 £ LVDS paie_ | 8
— . CLHO M2C, CLK1_M2C g
= |25muqm e k2 BIDR, CLK3 BDIR | &
£ Orscillator Bank 17 4 - - - Q
= Ly
(] .
E- - DORS SODIMM | Bk 32 3334 Green LED D1 uE_
FPGA_CFG_CCLK
E I = = Bank Bank 14 oAl 1T,
3 @k—» Bank 14 Bank 14 [

*-’c . =
!
0

www.trenz-electronic.de/tef1001
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Overview

The Trenz Electronic TEQ745 is an industrial-grade SoC
module integrating a Xilinx Zyng-7 (Z-7030, Z-7035, Z-7045),
1 GByte 32-Bit wide DDR3/L, 32 MByte SPI Flash memory for
configuration and operation and powerful switch-mode
power supplies for all on-board voltages. A large number of
configurable 1/QO's is provided via rugged high-speed
stacking strips.

All this on a tiny footprint, smaller than a credit card, at the
most competitive price.

All modules produced by Trenz Electronic are developed
and manufactured in Germany.

Key Features Extended

device

life cycle

« Xilinx Zynqg 7030/7035/7045
« Rugged for shock and high vibration
1 GByte 32-Bit wide DDR3/L

32 MByte SPI Flash i: XI LI NX ZYNQ‘

« Dimensions: 5.2x 7.6 cm ALL PROGRAMMABLE.,

« B2B Connectors with 3 x 160 pin
- 250 1/O's, all HR and HP I/O
- 1 GBIt Ethernet PHY,
-USB 2.0 OTG PHY
-8x GTX (7030: 4 GT)

- 2 GT Reference Clock inputs (7030: 1 REF( L’ 3 ]
- Reference clock input for PLL (optional) i i I i
- 2 x PLL outputs Elolo & — N o
-12C Eﬁ_mmﬂ = E E i Hilinx ZYMNO g &l i £
Dsgilator | © ~ XC7Z SoC =| 3| % 8| 3
-6 MIO L Bank 33 - E: G 2 8
= =
« Real Time Clock | St Cock | ek o0 e 2| & § E
i -
+ MAC Address EEPROM p— :21_?1_:? ol g .
. = ik 112 Hack 111 oo o
« Evenly spread supply pins for good L 4xMOTlanes ISl N
Slgnal Integnty 48 x W=, 24 5 LVDS pairs ;
] = Bank 12
) 48 xB0s, 24 xLVDS pairs
Other assembly options for cost or - ; Tn B> gank 13
performance optimization plus high - s - Bank 12
volume prices available on request. - Ca e = ok 13 Bank 46 (g 30%10%. 24 x LVDS pairs
Bank 500 Hank 34 lg— i x 105, 28 x VDS pais
DORS SORAM  |——» Bank 502 Baank 15 - 22]08 |
J ] - 2% |0 4 J2
Bank §00 Bank 34 -
_ Bank 0
Pl oo [ e
Controdier Banik 511 Ethamet PHY  -t—]
JTAG PE-CiLK
= Bank 0 Bank B00 - 7= e .|
Bank mu_} | O alor
-
RTC INT 5 33333333 MHz
Grean LED 01 v Dscilalor
WRAT_IN "TG G 3.3V | PG Transiating FC 3.3v
Fepaatar S,

www.trenz-electronic.de/te0745
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Overview

The Trenz Electronic TE0729 is an industrial-grade SoC
module integrating a Xilinx Zyng-7020 with a Gigabit
Ethernet transceiver, 2 x 100 MBit Ethernet, 512 MByte DDR3
SDRAM, 32 MByte Flash memory for configuration and
operation, and powerful switch-mode power supplies for all
on-board voltages. A large number of configurable I/O's is
provided via rugged high-speed stacking strips.

All modules produced by Trenz Electronic are developed
and manufactured in Germany.

Extended
device
life cycle

Key Features

« Zynq XC7Z020-2CLG484

« Rugged for shock and high vibration v AN

« 2 xARM Cortex-A9 i Xl Ll NX ZYNQ

« 1x 10/100/1000 Mbps Ethernet transceiver PHY = o e e

« 2x10/100 Mbps Ethernet transceiver PHYs

» 3x MAC-Address EEPROMs

- 16-Bit wide 512 MByte DDR3 SDRAM

« 32 MByte QSPI-Flash-Memory

» 4 GByte e-NAND-Flash-Memory (embedded eMMC
Memory)

» USB 2.0 high-speed ULPI transceiver

« Plug-on module with 2 x 120-pin high-speed
hermaphroditic strips

» 136 FPGA I/O's (58 LVDS pairs possible) and 14 MIO's
available on

+ board-to-board connectors

» On-board high-efficiency DC-DC converters
-4.0Ax 1.0V power rail

; v ) (25000000 Mz
-1.5Ax 1.5V power rail Xilinx ZYNQ | | 25500000 Wiz
-1.5Ax 1.8V power rail ' AGEEIRY 300 b= om0 ]
-1.5AXx 2.5V power rail g S0xi08, DawINDSpan N Bank 34 f———— > Ethemat PHY| |
. System management - 48 x 108, 24 x VDS pairs | Bark 13 4 100
. . Banix MH—::@HI PHY
» eFUSE bit-stream encryption (Guma 571 Fissn W ' e
. . | — L
 AES bit-stream encryption (o S i Bk 501 u—:l Ethernal PHY
« Temperature compensated ST
RTC (real-time clock) (CasitEoTg e purkd
« User LED Blie LED DA fae—"97 L earg won e R LA
« Evenly spread supply pins for good N ek e o s LISARTD RETX = 2
signal integrity Decillatar Bark 36 30X 108, 152 VDS paivs
« 3 mm mounting holes for Skyline YteE e Bark 14 pg RS OS B
heat d ! : Bank 501 bt MIO16 . K053
eat spreader = Fro - o il
« Cooling Solution available e : BakE0 Baaks00 = s
ooling AL EEFRCH Bank 550 fg— 200 e VBATT
. ; L ;l: -
Other assembly options for cost or SO0 Port |50 o oy BB [ T——————
performance optimization plus high e Bank 1t VTAG gl i g :—-lh?éi:fl.
volume prices available on request. [hiE | spCayg ——— ———————— CPLD =
W i

www.trenz-electronic.de/te0729
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Overview

Trenz Electronic TEQ720 are industrial-grade SoC modules
integrating a Xilinx Zyng-7000 SoC, a gigabit Ethernet
transceiver, 1 gigabyte DDR3 SDRAM with 32-Bit width, 32
megabyte Flash memory for configuration and operation, a
USB ULPI transceiver, and powerful switch-mode power
supplies for all on-board voltages. A large number of
configurable I/O's is provided via rugged high-speed stacking
strips. All modules in 4 x 5 cm form factor are mechanically
compatible.

Allthis on atiny footprint, smaller than a credit card, at the most
competitive price.

All modules produced by Trenz Electronic are developed and
manufactured in Germany.

Key Features

* Industrial-grade Xilinx Zyng 7020 SoM, supported by the
free Xilinx Vivado WebPACK tool

* Rugged for shock and high vibration

* ARM Dual Core Cortex-A9

AN
* 10/100/1000 tri-speed gigabit Ethernet transceiver v
(PHY) with SGMII A

- MAC Address EEPROM ALL PROGRAMMABLE..
* 32-Bit-wide 1 GByte DDR3 SDRAM
¢ 32 MByte QSPI Flash memory (with XiP support)
* 4 GByte (up to 32 GB) e-NAND

¢ Plug-on module with 2 x 100-pin and 1 x 60-pin
high-speed hermaphroditic strips

* 152 FPGA 1/O's (75 LVDS pairs possible) and 14
PS-MIO available on board-to-board connectors

* USB 2.0 high-speed ULPI transceiver

Extended
device
life cycle

: . ) snmasem o T )
* On-board high-efficiency DC-DC converters 5 i v
~40Ax 1.0V power ai gL | (R (S| (e o |
-1.5Ax 1.5V power rail : ' ; HETZ S0l ' o
-1.5Ax 1.8V power rail _ N S—
. i ! W= Bark 500 LSE X0 LR |
* System management and power sequencing ™ Y Bank S04 1o ‘Tranecanver | )
. . [P ERGLERY e — - M Bank GO 36 & 105, 15 % LVDS pairs
* eFUSE bit-stream encryption 4B 1105, 24 % LVDS pars B e
. . ™ B A A o HO5 A 0 LVDS pair:
* AES bit-stream encryption i i x MiO=, 3.0Y ol b e S
Biank 15 o
* Temperature compensated « Tt 1 wBackS0t | 1800 @xVDSpas
RTC (real-time clock) Bark, 500 Fed LEDDE =
e 3user LEDs T Gouan LED D2 et
* Optional MEMS sensor (3D accelerometer s iraen LED B4 DM {Bank g e | IS
and 3D magnetometer) el SR
. MM = e R T T TfrETT Es
¢ Evenly spread supply pins for good = i [ Crypta Blement ja— =t E10 | .
signal integrity g - T e o i
WBAT_IN I P Canirgllar
Other assembly options for cost or .. 5. I Sl
performarjce optimization plus high FRAE > _—
volume prices available on request. - PGOOD = g =2
j S —_ —

www.trenz-electronic.de/te0720
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Overview

The Trenz Electronic TE0782 are industrial-grade SoC
modules integrating a Xilinx Zyng-7 XC7Z035, XC7Z045 or
XC72100, 1 GByte DDR3 SDRAM, 4 GByte eMMC, 16 GTX
high-performance transceiver lanes, 32 MByte QSPI Flash
memory for configuration and operation, and powerful switch-
mode power supplies for all on-board voltages.

A large number of configurable 1/O's is provided via rugged
high-speed stacking strips. All this in a 8.5 x 8.5 cm form factor
atthe most competitive price.

All modules produced by Trenz Electronic are developed and
manufactured in Germany.

Key Features
Extended
device
* Industrial-grade Xilinx Zyng-7 XC7Z035, XC7Z045 or life cycle

XC7Z100 SOM
* Rugged for shock and high vibration
* Dual ARM Cortex-A9 MPCore - AN
* Real Time Clock i XI LI NX ZYNQ
* 2 x Hi-Speed USB2.0 ULPI Transceiver PHY - AL PROGRAVVABLE. "
* 2 x Gigabit Ethernet Transceiver PHY
* 2 x Ethernet MAC Address EEPROM
* 1 GByte DDR3 SDRAM
* 32 MByte QSPI Flash memory
* 4 GByte eMMC (optional up to 64 GByte)

* Optional 2 x 8 MByte HyperRAM (max
2 x 32 MByte HyperRAM)

{ 5 )

* S5i5338 PLL for GTX clocking B oo0noa Tz | = — I AR
* Plug-on module with 3 x 160-pin high-speed £ XCTZ 200 gl 2
. JTAG m| @
22 Bamk =
strips | . FE  Jaei 2| B 8 gl
* 16 GTX high-performance tranceiver lanes , Ganarmear | G | A & 23
! [ me " GTH Transcalwars Sl & Bl = =
GTX high-performance _:.%;'Et:a | Barik 111 Bl 2| 5|8 R
* Transceiver clock input r————— i B =10
‘ . . . TR ke LR | | o
* 254 FPGA I/O's (125 LVDS pairs possible) I =MGT - :"3' CLKD o lBank 110 S IS
available on board-to-board connectors LCLRA w{BE% 11T g 410
. . - Ay Wi k00 ] Barik 111
* On-board high-efficiency DC-DC converters 2 4 5 MGT lanes ik 112
: x o i
* System management and power sequencing (it 5 Fiaah pat—— = ik 500 Bank 10 bt
e eFUSE bit-stream encryption [ DOR3 SORAM - Bank &2 el fc | |sxeeis,
* AES bit-stream encryption Wmﬂk 500 Bank 501 Eifamreal PHYY
e Evenly spread supply pins for good 4 [CehhAs - Bk 500 [2_5.%4;& Wz 42
Signa| |ntegr|’[y ) A x 10s, 3 x (VDS pairs 3 Bank 33 Ll -
 40x10s, 20%1VDS pairs Bank 9 Ethemgt PHYS
. - o = Bank 34 S A 40 % 108, 70 % LYDS pairs.
Other assembly options for cost or performance MAC EEPROAM = gy - Bank 13 g 40105, 20 x LVDS pairs
optimization plus high volume prices available Bank 5 ‘__@] ot
on request. ol
LISE 20 LLPI ars
o 501 o3 { i [+

www.trenz-electronic.de/te0782
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Wy,
s trenz B
° electronic Xilinx Zynq, Dual Core ARM A9+, 16 MByte SPI Flash, DIP40 Form Factor

Overview

The DIPFORTy1 "Soft Propeller" is based on the Xilinx Zyng-
7000, a System on Chip which contains a FPGA and a Dual
Core ARM A9+ processor with enough logic gates to become
a Propeller. The board also has 16 MByte of Flash used for
configuration and everything fits on a Propeller-compatible DIP
40 pinout.

DIPFORTy1 "Soft-Propeller" is the lowest cost Zyng based
module ever made and the first Zyng module that can use
existing bases and project boards (Parallax Propeller chip
compatibility). All this in a compact 1.8 x 5.1 cm form factor, at
the most competitive price.

All modules produced by Trenz Electronic are developed and
manufactured in Germany.

“|deal for Maker*

Make:

Extended
device
life cycle

Key Features

« Xilinx Zyng-7: XC72010-CLG225
- 16 MByte SPI Flash (primary boot)
- 33.333 MHz Clock (MEMS Oscillator)

« Dual Core ARM A9+

AN
£ XILINX ~ ZYNQ
- 2 x 20 holes for socket pins or pin-header A

- Size: 18 x 51 mm ALL PROGRAMMABLE..

- Total user accessible PL I/O: 46 (+3 Input only)
- DIP40 header pins: 34 I/O
-XMOD J1: 6 1/0
- XMOD J2: JTAG + 2 1/O (or 3 input + 2 1/0)
-XMOD J3: 4 1/0

3.3V single supply

« RGB LED (PL I/O connected)

« "Done" LED (inverted polarity)

 User LED (ARM CPU MIO GPIO)

» MicroSD Card socket (MIO, ZYNQ secondary

boot media)
« Sil1143 Proximity and ambient light sensor Wilinx ZYNG. )
Other assembly options for cost or i XCTZ0I0 SoC
performance optimization available or - Tl - Bank 54 Bank 54 % o P »
high volume prices on request. o fe 3% 108, 4 % LVDS pairs L Bk 54 b 10X 105, 5x VDS pairs =
WRST | Supply-Current |POR_B
_’"m—’ Bank 500 Bank 500 CQuid SP| Flagh
DiohE
s MEC4E (Card dabact) »! Bank 501 i
Mices SO Card | MIOZE 33 Bank 34
Socket 4 Bank 501
» - ATAG 3 Bank 0 Bank 501 i
- 2w | ol Baricas  Bank 501 be———
3?IJWMH | PSCR L
Declstor K1k .. X1D
Blank 34 e - >
Jiy Hap . M2F ool Bk 44 N e —— J J3
L. 3 Bank 500 — Green LED 02
w o  ay

www.trenz-electronic.de/te0722
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TEO0712 Series

‘\\ \\
« trenz
¢ ¢lectronic

Xilinx Artix-7 T, DDR3, Flash, 100 MBit Ethernet, 4 x Transceiver, High pin count

Overview

Trenz Electronic TEO712 are industrial-grade FPGA modules
integrating a Xilinx Artix-7 T FPGA, a Megabit Ethernet
transceiver (physical layer), 1 Gigabyte DDR3 SDRAM with 32-
Bit width, 32 Megabyte Flash memory for configuration and
operation, and powerful switch-mode power supplies for all
on-board voltages. A large number of configurable I/O's is
provided via rugged high-speed stacking strips. Allmodules in
4 x5 cmform factor are mechanically compatible.

Allthis on atiny footprint, smaller than a credit card, at the most
competitive price.

— All modules produced by Trenz Electronic are developed and
manufactured in Germany.

Key Features

* Industrial-grade Xilinx Artix-7 (15T to 200T)

SoM, supported by the free Xilinx Vivado WebPACK tool Extended

device
life cycle

* Rugged for shock and high vibration
* 1 GByte DDR3 SDRAM
* 100 MBit Ethernet PHY -

- MAC Address EEPROM iv XI LI NX
A

* 32 MByte QSPI Flash memory (with XiP support)
ALL PROGRAMMABLE.

* Programmable clock generator
- Transceiver clock (default 125 MHz)
- Fabric clock (default 200 MHz)

¢ Plug-on module with 2 x 100-pin and 1 x 60-pin
high-speed hermaphroditic strips

* 158 FPGA I/O's (78 differential pairs) available on
board-to-board connectors

* 4 GTP (high-performance transceiver) lanes
- GTP (high-performance transceiver) clock input

CLEINZ [ s
I ! ANG
* On-board high-efficiency DC-DC converters 25000000 iz | . i & & 2
. cila - I
-12 Ax 1.0V power rail ] Y Hilire Artix=T
-1.5 A x 1.8V power ralil LN Ty gl |5 gl
-1.5Ax 1.5V power rail Coni ook | GO bk 2zl g ér:
PLL_CLK g of 2| 5
* System management and power sequencing - ek %5l 2| = A,
. . = |—“—"—1-“”“ pank 34 [LLGTR et | 2| 2|
e eFUSE bit-stream encryption g WET_CLKD \;T;J:'— 3 it
3 *| Bank 215 -
. , O R
* AES bit-stream encryption LTy gk 35 Bank 13 |4——
v
=HEE =TI ol
e User LED ——{_ Ethernet PHY || Bank 14 T i
. L 48 x5, 24 ¥ LVOS pairs pbaa Bank 1§ e St S T el
* Evenly spread supply pins for good 10105, 8 VDS pmice + Buank 15 o A2 -
signal integrity i A i Bank 14 jag— o 4105 I X WVOS pavs (b2
- 3= Bank 14 e SPESCH
Other assembly options for cost or (DORISORAM j#—s Bank3a.2s ._@
performance optimization plus high e i y
. . 1 8 s 2
volume prices available on request. LT p— g i it
= GO0 af
= EN1 -
e (Groen LED D1 J—ST5LERL

Red LED OE SYSLECR

www.trenz-electronic.de/te0712
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N tre aVdl TEO0713 Series A e
electronic Xilinx Artix-7 T, DDR3L, USB 3.0, 4 GTP lanes v
.. 0 .'

Overview

The Trenz Electronic TEQ713 is an industrial-grade FPGA
module integrating a Xilinx Artix-7 FPGA, USB 3.0 to FIFO
bridge, 1 GByte of DDR3L SDRAM, 32 MByte Flash memory
for configuration and operation, and powerful switching-mode
power supplies for all on-board voltages. Numerous
configurable I/O's are provided via rugged high-speed strips.
Modules in 4 x 5 cm form factor are fully mechanically and
largely electrically compatible among them. All this on a tiny
footprint, smaller than a credit card, at the most competitive
price.

All modules produced by Trenz Electronic are developed and
manufactured in Germany.

Extended
device
life cycle

Key Features

* Xilinx Artix-7 (15T to 200T) SoM
¢ Both industrial and commercial temperature ranges

available v %
* Rugged for high shock and high vibration resistance iA XI LI NX
* 1 GByte DDR3L 32-bit SDRAM ALL PROGRAMMABLE..

* 32 MByte QSPI Flash memory (with XiP support)
* USB 3.0 to FIFO interface bridge

* Programmable clock quad generator
- GTP transceiver clock (default 125 MHz)
- Fabric clock (default 200 MHZ)

* Plug-on module with 2 x 100-pin and 1 x 60-pin high-
speed hermaphroditic strips

* 152 FPGA I/O's (75 differential pairs) available via B2B

connectors USB 3ﬂ1n FIFC ‘ » Jma ]

* 4 GTP (multi Gigabit transceiver) lanes ™ . L A A
» External clock input for GTP transceivers 3|:| 000 MH: Sipa g | o8l e
via B2B connector m“L I H o3 gl 2
; . f g Ol A o
* On-board high-efficiency DC-DC converters FRNRC WA ,—. = E = =
. GIF |« - ot B
* System management and power sequencing MGT_CLKD | Franscaivers & E
. . - = Lt o
¢ eFUSE bit-stream encryption At i
, , i Y : Bank 13 bt o f—,
* AES b|t-stlream encryption ST i H: ol Bark 14 R
* User configurable LED Generator [ T8 ol gy 38 Bark 15 e 2% 105, 24 ¥ LVDS pairs
. .
E.venlylspree.ld supply pins for good 423 108, 34 x LVDS peiie Sk 2ri0s i
signal integrity. e 18 1 10, 9 x LyDS pairs
14 ¥ 05, T LVDS pairs it e Bank 13 i
| i s Bank 14 h———m={ Quad 5P| Flagh Az
< X 5 o o
Other assembly options for cost or " iBenkhy Bank 0 |—eELECHK
performance optimization plus high DDRIL SORAM j——m- Bank 34, 35 o BT e
volume prices available on request. . . T ir N
P 9 JTAGEN _ | System
- PEOCD | Conirofar
> EM1 | CFLD | RESIN
[ Green LED D1 - SYSLEDH
| S | SN —

www.trenz-electronic.de/te0713
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Key Features

« Xmod form-factor
- Supported base slots: 6 x 2, 8 x 4, 10 x 6,
12x8,5x2,5x3
- Size: 20 x 25 mm
- M3 mounting hole

- FT2232H
- Channel B RX/TX LED's (on top, not visible
from front)
- Mini-USB connector (more rugged then
micro-USB)
- 93C56 EEPROM

« Lattice XO2-256 CPLD
- On board programmable using Lattice tools
- 8 universal I/O pins
- VCCIO either 3.3 V or user supplied (1.8 to 3.3V)
- Red user LED (front visible)
- 12 MHz clock from on-board Oscillator

« LDO for optional USB power
 Green Power-on LED (front visible)
« User button (front accesible)

« 4 position DIP switch
- Choose CPLD program mode
- FTDI EEPROM disable (not implemented in
PCB REV 1)
- Use VIO same as VCC
- Use VCC from USB

TEO0790 / TE0790-L

Xmod Form-Factor, FT2232H, Lattice X02-256 CPLD, 4 Position DIP Switch

Overview

Xmod-USB-X is a universal USB adapter with 2 channels
based on FTDI FT2232H USB2 HS Interface chip.

In the consigned default configu-ration Port A is JTAG and Port
B is a serial interface. FT2232H port A and B are connected to
small on-board programmable CPLD to allow flexible
application specific remappings of FT2232H functions into 8
user I/O pins of single Xmod 12 x 8 Module.

Minimum PCB area on base board to support JTAG function 5
x 10 mm (does notinclude mounting hole space).

TEQ790 is compatible with Xilinx Tools in contrast to the
TEQ790-01L, that can be used flexibly.

All modules produced by Trenz Electronic are developed and
manufactured in Germany.

3.3V« Green LED D1 GHND

ULED

System
Controller
CPLD

USB/UART
FIFO Bridge

12000000 MHz
Osciflator

FHLED Red LED D3

www.trenz-electronic.de/te0790
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N trenz TE Carrier Boards
° electromc custom built for specific Trenz Electronic micromodules
...'

Following Trenz Electronic Carrier Boards are custom-built base boards for specific Trenz Electronic SoMs, which exposes the
module's B2B-connector-pins to accessible connectors and provides a whole range of on-board components to test and
evaluate Trenz Electronic SoMs.

TEBF0808 - Displayport Single Lane

« One SATA Connector

Mini-ITX form factor » Dual SFP+
. ATX power supply connector (Important 12 V « FMC HPC slot (1.8 V. max VCCIO)
only supply required) - Fan connectors, PC enclosure, FMC fan

optional 12 V standard power plug « Intel front panel- and HDA audio-connector
USB 3.0 with USB 3.0 HUB « CAN FD transceiver (10 pin IDC connector)
Gigabit Ethernet RJ45 « 20 pins ARM JTAG connector (PS JTAGO)

MicroSD Card (bootable) and eMMC (bootable) One Samtec FireFly (4 GT lanes bidir)
- PCle slot - one PCle lane (16 Lane connector) One Samtec FireFly connector for reverse loopback

Trenz TEQ728 module socket (3 x Samtec SEM connectors 80 pins)
2 x RJ45 Ethernet

SD card slot

Power supply with DC jack

3 x user LED's (red/yellow/green)

User push button

TEBO728

Trenz TE0729 module socket (2 x Samtec BTE/BSE connectors 120 pins)
» 5V board supply via DC jack

3 x RJ45 Ethernet

1 x MicroUSB and 1 x SD card connector

1 x 128K 12C CMOS Serial EEPROM

1 x 2K 12C Serial EEPROM

XMOD (TE0790) pin header

2 x pin header FPGA bank power supply

1 x VBat pin header and 2 x VG96 pin header

« 1 xuser push button, 1 x LED (red), user switch FPGA boot mode

TEBO729

Trenz TE0745 module socket (3 x Samtec ST5 connectors 160 pins)
» 24V power supply over ARKZ950/2 connecting terminal
XMOD (TE0790) Pin Header (JTAG / UART)

1 x EMI Network Filter

= microSD connector

RJ45 Ethernet connector

USB Host connector

8 x SFP connector

6 x pin header 50 pol. (FPGA bank I/O's and power)

6 x pin header 12 pol. (FPGA bank I/O's and power)

TEBO745

20 x 23,1 crﬁ
form factor

Trenz TEO714 module socket (2 x Samtec LSHM connectors 100 pins)

- XMOD (TEQ790) pin header

« 1 xpin header 16 pol. (JTAG, MGT-CLK, boot mode, XADC, I/O's)

» 1 x pin header 10 pol. (I/O's)

« SFP connector

- LDO voltage regulator 3.3 Vto 2.5V

« 2xuser LED's (red/green) and 1 x LED (red)

» 2 x pin headers 50 pol. (FPGA bank I/O's and power)

1 x pin header for FPGA bank power VCCIO34 (1.8 VOUT, 2.5V, 3.3 VOUT)
- 1 xpin header for FPGA bank power V_CFG (1.8 VOUT, 2.5V, 3.3 VOUT)

www.trenz-electronic.de/te-baseboards
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TE0808

TE0728 TEO0729 TEO0741 TEO0745 TEQ0782 TE803 “ TE820 TE0841
,UltraSOM+
- AN - AN A S - A Y AN -
ZYNQ ZYNQ ZYNQ ZYNQ ZYNQ ZYNQ ZYNQ KINTEX
UltraSCALE+ UltraSCALE+ UltraSCALE+ UltraSCALE
70T e s ZU3EG, ZUSEV, ZU9EG (ZU6CG, ZU3EG, ZUSEV,
Z-7020 7-7020 160T 7-7035 77045 (ZU2CG-ZUS5CG, ZU9CG, ZUGEG, (ZU2CG-ZU5CG KU35
(automotive) 325T 77045 7-7100 ZU2EG-ZUSEG, ZU9EG, ZU2EG-ZUSEG KU40
410T - - ZU4EV, ZUSEV)  ZUISEG)  ZUA4EV, ZUSEV)
* *

A2 S22 S S £ S S2 S S
form x factor form x factor form x factor form x factor form x factor form x factor form x factor form x factor form x factor
3 x Samtec SEM = 2 x Samtec BTE § X BEmIEe &7 A 3 x Samtec QTH 4 x Samtec ST5 4 x Samtec ST5 SR aures 3 x Samtec LSHM

LSHM STS LSHM
Artix-7 Artix-7 Kintex-7 Kintex-7 Kintex-7 UltraScale+ UltraScale+ UltraScale+ UltraScale
. 4 x Cortex A53+ 4 x Cortex A53 + 4 x Cortex A53+ .

2 x Cortex A9 2 x Cortex A9 MicroBlaze 2 x Cortex A9 2 x Cortex A9 2 Cortex RS 2 Cortex RS 2 Cortex RS MicroBlaze
512 DDR3 512 DDR3 - 1024 DDR3/L 1024 DDR3 8192 DDR4 8192 DDR4 4096 DDR4 4096 DDR4
16 32 32 32 32 64 64 64 32
2xMAC + 16

8 KByte 3x MAC - MAC KByte - 16 KByte - -
4 - 64 GByte - - 4 - 64 GByte - - 4 - 64 GByte -
2x100MBit X 1108113\;[33“’ - 1 GBit 2 x 1 GBit - - 4 - 64 GByte 1 GBit
USB 2.0 OTG USB 2.0 OTG
- PHY - PHY 2 x USB 2.0 OTG - - USB 2.0 OTG -
124 + 34 MIO 136 + 14 MIO 144 250 + 6 MIO 250 + 2 MIO 156 + 65 MIO 204 + 65 MIO 132 + 14 MIO 144
- - 8 x GTX 8x GTX 16 x GTX PS GTR 4 4 x GTR, PS GTR 4 8 x GTH
16 x GTH
. Programmable . Programmable
Automotive, .RTC’ . Programmable Clock Generator, Programmable System Monitor, Clock Generator, Programmable
RTC, Cooling Solution RTC Programmable .
> Clock Generator RTC, Clock Generator Real Time Clock, Clock Generator
CAN available MMC Clock Generator MMC

*modules with form factor 5.2. x 7.6 cm are not compatible with each other
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. & XILINX

ALL PROGRAMMABLE.

Xilinx development boards and kits provide an out-of-the box design solution to accelerate
development time and time-to-market. Xilinx offers kits complete with evaluation boards, the Vivado
Design Suite tools, IP cores, reference designs and FPGA Mezzanine Card (FMC) support — so
application development beginsimmediately out of the box.

The Vivado Design Suite delivers a SoC-strength, IP-centric and system-centric, next generation
development environment that has been built from the ground up to address the productivity
bottlenecks in system-level integration and implementation.

Xilinx Zynq UltraScale+ MPSoC ZCU102 Evaluation Kit

The ZCU102 Evaluation Kit enables designers to
jumpstart designs for Automotive, Industrial, Video
and Communications applications. This kit features
a Zynq UltraScale+ ™ MPSoC device with a quad-
core ARM® Cortex-A53, dual-core Cortex-R5 real-
time processors, and a Mali-400 MP2 graphics
processing unit based on Xilinx's 16nm FinFET+
programmable logic fabric. The ZCU102 supports
all major peripherals and interfaces enabling
development for a wide range of applications.

Key Features & Benefits

« Optimized for quick application prototyping with
Zynq Ultrascale+ MPSoC

« DDR4 SODIMM - 4GB 64-bit w/ ECC attached to Processor Subsystem (PS)

« DDR4 Component — 512MB 16-bit attached to Programmable Logic (PL)

« PCle Root Port Gen2x4, USB3, Display Port & SATA

« 4x SFP+ cages for Ethernet

« 2x FPGA Mezzanine Card (FMC) interfaces for I/O expansion including 16 x 16.3 Gb/s GTH
transceivers and 64 user defined differential I/O signals

This is just one example of our wide variety of Boards and Kits from Xilinx. Please have a look in our
online shop for awider selection or ask for a quote at sales@trenz.biz.

www.trenz-electronic.de/xilinx
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Make Your Idea Real

MYIR Tech Limited is a global provider of ARM hardware and software tools, design solutions for
embedded applications.

MYIR is an ARM Connected Community Member and work closely with ARM and many
semiconductor vendors. They sell products ranging from board level products such as development
boards, single board computers and CPU modules to help with your evaluation, prototype, and
system integration or creating your own applications. Their products are used widely in industrial
control, medical devices, consumer electronic, telecommunication systems, Human Machine
Interface (HMI) and more other embedded applications. MYIR has an experienced team and
provides custom services based on many processors (especially ARM processors) to help
customers make your idea a reality.

MYD-C72010/20 Development Board

USER 10100/ FMC JTAG ~ RS232
BUTTON 12V DC USB HOSTx4 TF CARD 1000 ETHO SELECT DEBUG MYC-C72010/20 CPU Module

4GB eMMc|  16MBI32MB I E
= : : :
& : :
N\ H H :
v : H : :

{TW

POWER \FEpags
swrrcu\. AR

BOOT :
SELECT

RESET
BUTTON

r QSPIFLASH 2
i
JTAGFUNC etk " - I ! 1
SELECT: --I-- i : (] A || A
= L | ;
[ SR = Wi EE = | e

POWER LED

RTCIC

RTC
BATTERY

WDT_EN

1GB DDR3

LPC FMC SFP

o sl e I = PCIEX2
FMC LED !--n',l;-“_._' =~ FFFFFE | FFEFFY ®TTIHS i
hiid n : - | —— . SATA

Only for

LED FPGA INIT IDE POWER Zyng-7015
LED POWER

Z-turn Board & X”‘NX ﬂ“‘"ﬂ

16MB QsPI| [ RESET | [ USER | [ BoOT
’ CAN HBUZZERH FLASH HBUTTON‘ ’BUTTON‘ ’SELECT‘

Jumper For CAN CAN XADC CPU PMODx3

USB OTG =¥ | q 10/100/1000M

LCD
Camera
SPI

12C
UART
CAN
Ethernet

’ USER

RGBLED | | FPGAINIT | |USER | [POWER
SWITCHx4

Triple Color| |DONE LED| [LEDx2|| LED HG'SENSOR‘

emperature
sensor

www.myirtech.com

These are just selected examples of a variety of FPGA boards from MYIR. Please have a look in our
online shop or contact us at sales@trenz.biz to get a quote for any available MYIR product.

www.trenz-electronic.de/myir
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Violet Series

It has been designed to continously stream
samples data to host computer main memory at
full rate. These boards are ideal for any
applications that require unusally long samples at
rates up to 250 Msps at aresolution of 14 bits.

Examles are:

« Software Defined RadioHigh Precision FFT
Spectrum Analyzers

Time Tagger

Cronologic presents a new series of low cost, mid

resolution time-to-digital converters.
Two new board are available featuring 500ps to

1ns single shot resolution at highest data

bandwidths.
Time Taggers are ideally suitable in applications

that do not require highest single shot timing
resolution, but high data acquisition rates and
lowest multiple hit deadtime. These include
certain types of mass spectroscopy, time
correlated single photon counting (TCSPC) and
frequency counting applications.

www.trenz-electronic.de/cronologic
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Distributor list

China B0 ltaly B Taiwan

Future Linking Solution Tech Co. Ltd Mirifica s.r.l. Future Linking Solution Tech Co. Ltd
Unit 01 7/F, Bright Way Tower Piazza 11 Febbraio, 7 Unit 01 7/F, Bright Way Tower

33 Mong Kok Rd, KL 29012 Caorso PC 33 Mong Kok Rd, KL

Hong Kong Italy Hong Kong

Phone: +86-755-82914675 Phone: +39 0200611003 Phone: +86-755-82914675
Fax: +86-755-82971302 Fax: +39 02700446883 Fax: +86-755-82971302
Web: www.fulso.com Web: www.mirifica.it Web: www.fulso.com
Email: liu@fulso.com Email: store@mirifica.it Email: liu@fulso.com

N L]

i UK
B Czech Republic | ® ] Japan Shiny

Sundance Multiprocessor
DFC Design, s.r.o. Tokushu Denshi Kairo Inc. Technology Ltd.
Strma11B 84-403 Kanda Sakuma Gashi Chiltern House
61600 Brno 101-0026 Chiyoda Waterside
Czech Republic Japan 1 Chesham
Phone: +420 511 112 863 Phone: +81-3-3865-5381 Buckinghamshire HP5 1PS
Fax: +420 549 241 114 Fax: +81-3-3865-5382 United Kingdom
Web: www.dfcdesign.cz Web: www.tokudenkairo.co.jp Phone: +44 1494 793167
Email: info@dfcdesign.cz Email: tonaki(at)tokudenkairo.co.jp Fax: +44 1494 793168
Web: www.sundance.com
Email: trenz@sundance.com

BB France Slovakia

Lextronic 4 DFC Design, s.r.o. USA

36/40 Rue du Général de Gaulle Strma 11B Concurrent EDA LLC

94510 La Queue en Brie 61600 Brno 5001 Baum Blvd Ste 640

France Czech Republic Pittsburgh, PA 15213

Phone: +33(0)1.45.76.83.88 M Phone: +420 511 112 863 it 1 C2

Fax: +33 (0)1.45.76.81.41 B Fax: +420 549 241 114 Phone: +1 412-687-8800

Web: www.lextronic.fr Web: www.dfcdesign.cz Web: www.concurrenteda.com
Email: lextronic@lextronic.fr Email: info@dfcdesign.cz Email: trenz@concurrenteda.com

— S : ©® Worldwide
E— ungary = Spain Digi-Key Electronics

ChipCad Ltd. Cyberall Group 701 Brooks Avenue South
Konyves Kalman korat 12-14. Aureli Capmany 2, Local 7 Thief River Falls

1097 Budapest 08195 Sant Cugat, Barcelona MN 56701

Hungary Spain United States of America
Phone: +36-1-231-7000 Phone: +34 93 675 64 04 Phone: +1 218-681-6674
Fax: +36-1-231-7011 Fax: +34 93 975 68 44 Fax: +1 800 587 0992

Web: www.chipcad.hu Web: www.cyberallgroup.com Web: http://www.digikey.com
Email: info@chipcad.hu Email: sales@cyberallgroup.com Email: sales@digikey.com

© kran77 / fotolia.com

Trenz Electronic GmbH
Holzweg 19A, 32257 Biinde, Germany

CEO: Thorsten Trenz
. re I I Z Local Court:
Amtsgericht Bad Oeynhausen | HRB7185

() e ectronlc P +49 (0) 5223 65301-0

F +49 (0) 5223 65301-30
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. . http://www.trenz-electronic.de twitter.com/TrenzElectronic
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The material contained in this document is provided “as is” and is subject to being changed at any time without notice. Trenz Electronic does not warrant the accuracy and completeness of the materials in this
document. Further, to the maximum extent permitted by applicable law, Trenz Electronic disclaims all warranties, either expressed or implied, with regard to this document and any information contained herein,
including but not limited to the implied warranties of merchantability, fitness for a particular purpose or non infringement of intellectual property. Trenz Electronic shall not be liable for errors or for incidental or
consequential damages in connection with the furnishing, use, or performance of this document or of any information contained herein.

In no event will Trenz Electronic, its suppliers, or other third parties mentioned in this document be liable for any damages whatsoever (including, without limitation, those resulting from lost profits, lost data or
business interruption) arising out of the use, inability to use, or the results of use of this document, any documents linked to this document, or the materials or information contained at any or all such documents.
If your use of the materials or information from this document results in the need for servicing, repair or correction of equipment or data, you assume all costs thereof.

No part of this document may be reproduced in any form or by any means (including electronic storage and retrieval or translation into a foreign language) without prior agreement and written consent from
Trenz Electronic.



