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Company Profile

Trenz Electronic GmbH operates as a provider of
development services in the electronic industry since
1992. Our services include design-in support as well
as turnkey designs which typically covers all steps from
product specification, hardware and software design
up to prototyping and production.

Developme,,t

Your Project

We are particularly specialized in the design of high-
speed data acquisition, high-accuracy measurement
and embedded digital signalprocessing systems
based on FPGA and CPU architectures.

Many of our products are compatible with some wide-
spread form factors. We also provide SoM products for
Automotive industry and high-end applications.

In the event that an off-the-shelf FPGA board won't fit
the customers requirements, the design can be easily
adapted by our comprehensive engineering design
service.

Our in-house EMS (Electronic Manufacturing Service)
and worldwide supply of FPGA and SoC modules
complete the portfolio. All modules produced by Trenz
Electronic GmbH are developed and manufactured in
Germany.

Other assembly options of our modules for cost or
performance optimization plus high volume prices are
available on request. Also, cooling solutions and
several carrier boards are athand.

W,

trenz
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Hardware Design

« Systemarchitecture and design

« Hardware integration (Design-In)
 Ultrafast digital logic

+ Analog and mixed signal

+ Digital signal processing

« Schematic capture and PCB layout

HDL Design

« FPGAand System-On-Chip design
« Systemdesign and synthesis

» HDLdesign (VHDL,Verilog)

« Integration of soft-cores

« USB, PCl-Express, Gigabit Ethernet
« Ultrafast ADC/DAC interfaces

Software Development

» Device driver and application software
development
 Software and Firmware development

( N
* Extended device life cycle

* Rugged for industrial applications
* Automotive grade available

* Small and powerful

* Customizable

* Development and design service
* Rapid Prototyping

* Cooling solutions

* Carrier and testboards

* Free documentation and designs
Sales worldwide

GmbH

* In-house EMS

* Developed & produced in Germany
. J

AM Dn Trenz Electronic is

certified partner in the
together we advance_  AMD Partner Program.

2

2

REGISTERED FIRM

REGISTERED FIRM

ISO 9001:2015 ISO 14001:2015
(quality management) (environmental
certified management) certified
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AMO0070 Andromeda RFSoC Series S trenz
AMD Zynq UltraScale+ RFSoC, DDR4, Flash, Ethernet '.e.'ff”o?m'ﬁi
AMD Xilinx
A M D n 8 x MGT (RX/TX) Bz::: 1l;gra1s caler RFSoC 52 / 24 (SE/DIFF) SN
ZYNQD 4x MOTCK  lgank 130...1 B:::;:: T A METRX/TX)
UltraScale+ — 16 x ADC Bank224. 7  Bank 505 2x MGT CLK
4 x ADC CLK Bank 224..7 Bank 88 |« 24712 (SE/DIFF)
B2BT, 16 x DAC D) 12C
’ Bank 228...31 Bank 500
B2B U 4 x DAC CLK Bank 228..31 Bank 501 | 2x UART
4 x DIFF HD 10 Bank 87 /89  Bank 501 ZSxDlli‘OEizT
O\ BXMETRXITY) | e o Z::E 22; < JTAG'
« X MGTCLK ;IBank 128..9 4xGPIO
B2BW 52/24 (SEIDIFF) | oo Bank 501 |« o
P 52/ 24 (SE/DIFF) Bank 65 Bank 502 RGMII MDI
=)
(—_ooResDRAM <> Banks0s
(L ommc  Je—>BankS00  pancsoo
B4 x 8 e T
form factor (24 Mnz osc ) (OPTIGA Trust M)
Bank 505 [ EEPROM ] [ CryptoAuthentication ]
http://trenz.org/am0070-info N J
Device list Connectors s?:;QM Flash e.MMC Ethernet UsB Other Features
4 GB DDR4 64-bit -
ZUZQ?URAi ggggDR, 5x ja;négc /i\rl])IVIG (PS) with ECC 9% 64 MB 8GB 9% 1 Gbit USB2.0 OPTIGA Trust l\/(l),s(;lyllgttgrAuthent|catlon,
p 8 GB DDR4 64-bit (PL)
= ““\
€= AM0010 Andromeda MPSoC Series s trenz
electronic
AMD Zynq UltraScale+ MPSoC, DDR4, Flash, Ethernet, USB o w

AMDZN

[/ Xilinx Z Ult le+
ZYND "MPSoC FPGA
UltraScale+ 68/132 (
re=cae . (SE/DIFF) | <—>| Hﬁ:;:“h
ST axMeT (L) | | ARER v
< > (L) - 40780
: N (SE/DIFF)

- ——— | JTAG R

. 4 N 4XMGT (PS) |

OPTIGA e

) 4xGPIO

n ) Sb € ©
EEPROM i i
=
G o
4x5.6 cm
form factor _> <—
N
http://trenz.org/am0010-info - — J
Device list Connectors SI?nF;QM Flash e.MMC Ethernet USB Other Features
ZU1CG-ZU5CG, . Total I/0: 204, optional HyperRAM, MAC address serial
2 x Samtec ADM6 4 GB DDR4 64-bit . USB2.0 . o .
ZU1EG-ZUSEG, 4 X 60-pin (PS) with ECC 2 x 64 MB 8 GB 1 Gbit TG EEPROM with EUI-48 node identity, security controller,

ZU4EV, ZUSEV Crypto Authentication



€= TEO0717 Series

AMD Spartan-7, HyperRAM, Flash, 100MHz Oscillator

AMDZ\
SPARTAN”

25x35cm
form factor

http://trenz.org/te0717-info

Device list Connector

56, S15, §25, S50 1 x Samtec 100-pin LSHM

€= TE0806 Series

AMD Zynq UltraScale+ MPSoC, DDR4 (PS + PL domain), Flash, Ethernet, USB

AMDZ1
ZYNQ

UltraScale+

55x7.6 cm

form factor
http://trenz.org/te0806-info
L Connec- SDRAM Flash
Device list tors max max
ZU4, ZU5, ZU7, 8 GB DDR4 64-bit (PS)
G, EG, EV support, 2% 2me with ECC 512 MB
900 Pin packages 4 GB DDR4 32-bit (PL)

HyperRAM

e.MMC  Ethernet

‘\\ “

o tre

V4

¢ clectronic

GmbH

M1

and red

LED, single supply

o

o tre

XILINX
Spartan 7
FPGA
Hyper RAM Bank 14
48x Single Ended / 24x LVDS
Bank 34
24x Single Ended / 12x LVDS
QSsPI Bank 14 Bank 14 [«
100 MHz
; JTAG
Bank 14 Bank 0 ;
V_N,V_P
Bank 0
LED2
Bank 0 —
PROG_B
LED1 Bank 0
Red LED Bank 14
NS S ReSEt
Supervisor
Flash Other Features
. Baseboard available, oscillator 100 MHz, green
64 Mbit ’ 9

nz

@ ¢lectronic

GmbH

uUsB Total Ti'zi;_
PHY  PHY /0 .
ceilver
uss2o  HBPIHD+ 4 GTR +
2xtGoit Uooe? s2ppp  4XOTE S
14 MIOs + 12C

Xilinx ZYNQ
UltraScale+
MPSoC
e N
X anes > PSMGT  Bank 47 24x HD 1/O's, 12x Diff.pairs >
< 16x PL GTH lanes »|PLMGT Bank 48 |€ 24x HD 1/O's, 12x Diff.pairs >
8x PL GTH Clk lanes ! i i
> PL MGT Bank 64 |< 52x HP I/O's, 24x Diff.Pairs |
< 12x MIO's »| MO Bank 503
< 12¢ > MIO PS DDR4
4xSDRAM + ECC, 72bit
MAC MAC
J1 EEPROM| [EEPROM Bank 65
Bank 66
uss PL DDR4
22L[ uszo | UPL
Transceiver
Bank 500 ‘—V
PHY MDI RGMII
1Gb Ethernet MIO 200 MHz
Bank 66 Oscillator QSPI FLASH
PHY MDI 14 61 Ethernet | RO |\ Banks03 k] 3333 MHz Voltage
Transceiver Oscillator Monitor Circuit]
SDIo Banks03 [_POR J A MR
MIO Bank503 j¢—1 20 * Confg >

Other Features

Transceiver clock in-/outputs, 2 x
MAC address serial EEPROM,

single 5-12V power requi

red



TE0812 Series Virenz

Latest MPSoC chip technology in space, designed for cubesat missions '.f'fftro?lﬁi

AMD:' Radiation
ZYNQD <. hardened [ J3 Debug ]

UltraScale+

Ol
N
>
3
>
N
>

RGMII
JTAG

JTAG_
UART
>
CTRL\
A
Sh
“5
R
2xG

<
<
<
<
<
<
<
<
<
<
<
<

eMMC, | 5
System MRAM, UZ3] [ U26...27 Xilinx Zynq
Controller Ultrascale+

Vorago m sPI MPSoC

_ CTRL/Status/UART/MIO/GPIO/I2C

A A A A A A ﬁll A A /
DDR4 SDRAM, olo| ©
e EF
r|la|s 2= = (&g @
9x9cm meggég ﬁf%éfg’
form factor ~ & S| 2
NMEIERE
Y Y Y Y VYY vYvYVv ©
[ ” )
http://trenz.org/te0812-info
De_v - Al Connectors SBHAN e.MMC Flash il Gbi? Other Features
list Packages max 1/0 Transceivers
06 cooy  2XB2BSamtecAPMO 4GBDDR4  2x 2x y  t602xpy 2X 4%&“&“&?}2{1’)" o ?J‘t’a(]‘i\\é‘%”‘zg)‘(’ [\:/mmso,
1xDebug Samtec LSHM ~ withECC ~ 32GB 128 MB 4xPS) ) g Input, UARY, '

PPSIn/PPSOut, 12C, 12V power supply

W,

€= TE0825 Series s trenz
AMD Zynq UltraScale+ MPSoC, Automotive, DDR4, Flash, EEPROM °.‘i'§C”°DJ$

AMDZN

ZYNQD (" Awpxiink )
UltraScale+ A — 2Zynq Ultrascale+ MPSoC —
15 x MIO B 4x MGT (RX/TX)
<€ »| Bank 500 Bank 505 |« >
JTAG 4 x MGT CLK
< > Bank 503 Bank 505 |« —>|
16/ 8 (SE/DIFF) 42 x MIO
< > Bank 44 Bank 500...2 |« —>
24 /12 (SE/DIFF) 24 /12 (SE/DIFF)
< » Bank 43 Bank 45 |« >
52 / 24 (SE/DIFF) 24 /12 (SE/DIFF)
B2B |« »{Bank 64 Bank 46 |« >
32 /15 (SE/DIFF) 52 /24 (SE/DIFF)
< >(Bank 65 Bank 66 |« »| B2B
4x MGT (RX/TX)
< 2% MGT OLK »| Bank 224 Bank 502 RGMII MDI
X .|
< >| Bank 224 ETH:BHY
12C A
< > Bank 500 25MHzOSC |-¢
— RGMII Y mDI
Bank 65 ETH-PHY

RTC <« —

Bank 500 (—)i Flash

DDR4 SDRAM ECC  |<«—>{ Bank 504 Bank 503 33.3 MHz OSC
5.4x7cm \. J

form factor
http://trenz.org/te0825-info
Connec- Ethernet Total ol
Device list SDRAM Flash EEPROM Trans- Other Features
tors PHY 1/0 o

2 x Samtec ADM6, 8 GB DDR4 64 kByte, 136 PLHP +
ZU2,ZU3, ZU4,ZU5 = 1 x Samtec UMPT, with ECC 256 MB 2 xwith MAC 2 x 1 Gbit 88 PL HD
4 x 60 pin address 57 PSMIO

4xGTR +  real time clock, Oscillator, power
4 x GTH connector (UMPT), ETH, JTAG



€= TE0865 Series Virenz

AMD Zynq UltraScale+ MPSoC, DDR4, Flash, Ethernet, USB EEgene

AMDZ\
ZYNQ

UltraScale+

SC Intel J2

MAX10

o
@

136 /68
(SE / DIFF)
UART
12C
GPIO

Power Supply

DDR4 SDRAM
JTAG
<
/ 4x MGT (PS)
20/10

< (SE/DIFF) 120

32x MGT (PL)

Xilinx Zynq Ultrascale+
MPSoC FPGA

»

8x MGT (PL)

DDR4 SDRAM

J4

F(':,(E)A [ ETH PHY
Processing Logic

(PS)

(€ USB PHY

< eMMC

i

75x10cm

form factor K /% 2xasey
L ) £ £ L
© E Y v Y
EHENIEAES
( ke )
. J1
http://trenz.org/te0865-info
Device list P AT Connectors Sl Flash AL Total I/O Gbi! Other Features
ackages max PHY Transceivers
8 GB DDR4 64-bit (PS) 240PLHP  32xGTH,
v,z cize X Samiee AOMG with ECC, 2x64MB 1@t  96PLHD  fexGTy,  Uob P MG A2V
p 8 GB DDR4 64-bit (PL) 21 MIOs 4xGTR gle supply
W
€= TEI0050 Series NE
Y |I’eth
electronic
Intel Cyclone V, SDRAM, Flash, EEPROM '.,..'
[ ] [ ] ) VE—
EEPROM | |12 MHz OSC
'y 12C N
) v v JTAGISPI I cRuVI HS
: 12 x DIFF C t
'“';m ‘4—) FTDI USB2 i(—» X y onnector
— ) Intel —
nte
Cyclone V, 13 x GPIO
Push Button u1 » Pin Header
- -
9 x GPIO
LED < » Pin Header
- J -
16 Bit Interface
Flash |« > SDRAM
25x7.07 cm - — -
form factor
http://trenz.org/tei0050-info
Device list Al Connectors SDRAM Flash Other Features
Package
uts CRUVI, . USB-to-JTAG/GPIO-FTDI,
Intel Cyclone V-2 FineLine BGA 325 Pins 2 x 14 Pin Header 8 B up t0 256 MB possible user push buttons and LEDs



Lattice CertusPro-NX, CRUVI, DRAM, Flash ¢ clectronic

€= TEL0003 Series Virenz

== LATTICE

Lattice
CertusPro-NX

LED

CRUVILS < d CRUVI HS

< 12C »
Pin Header L UART 100 MHz CLK
<

JTAG
Pin Header [« ek

o |»
4

' JTAG/UART | JTAG] | FMC LPC
[ Micro USB2 ](—)[ = J‘ UARS
RPC DRAM
[ EeproM ][ 12MHzCLK ] Push Bution
(MicroUSB3.0 Je—>{  FT601  Je—> PTG
10.7x16.8 cm ﬁ
form factor Pin Hoader
J
http://trenz.org/tel0003-info
Device list On-Board DRAM Flash Interface Other Features
) CRUVI, PCI x 4 )
USB3.0 to FIFO Bridge ' y Oscillator, user LEDs, push buttons,
CertusPro-NX USB to FIFO FTDI 2x32MBRPC | 32 MB QSPI FMC (MGT/GPIO/JTAG/I2C), SFP+, DIP Switch, EEPROM

USB3.0, USB2.0 (JTAG+UART), 3 x Pin Header

€= TEL0004 Series Virenz
Lattice Avant Evaluation Board, CRUVI, DRAM, Flash ¢ clectronic

:l'. LATT’ CE ( Lattice Avant-E

FPGA LAV-AT-500E
CRUVILS A, Bank0 Bank3 CSl-2 CAMERAO,
J20 Bank12 J2
CRUVIHS X, Banko
J13 [B=nks) Bank12 5
s [ Bank3 CSl-2 CAMERA2
J15 . »
ank12 J3
CRUVIHS Y, Bania s
o —— Csl-2 CAMERA3,
Bank13 J6
ERRILSE, Banko Bankd CSl-2 CAMERA4,
J14 Bank13 J7
CRUVILEZ, [ Banks CSI-2 CAMERAS,
J11 Bank14 Bank13 J9
: RJ45, J4 ETH PHY, — Banki/Bank2 T, MicroUSB,
Gk = 3 u17 EEPROM, | 28
3 @ 25MHz, Banks B9 u1s
3 u7
T HILATTICE m ETH PHY, - — FTDI UART, Mlm:USB,
o LATTIDE AVANT.E u3 u21 J18
1 LEDs,
. HDMI, J10 Transmitter, (€ »|Banké
Banks Push Buttons,
BTN1.5

pomomod L LM L L METITIIITR]
5’)' n | ™ LPDDR4, |« >lBank _
= Fezsituiemthu 12 5 > 5 b U2 fe——>lBanks — , Slide Switch,
s1.2
LPDDR4, |¢———» Bank10
us | €| Bank11 . EEPROM,
U9,u1

ue

11x16 cm
. 100MHz, BankiD)
http://trenz.org/tel0004-info form factor
Device list SDRAM Flash Interface Other Features
. . . . . user LEDs, push buttons,
Lattice Avant-E 2 x 8 Gbit 32 MB SPI/QUAD 2 GBit Ethernet PHY, HDMI Transmitter, 2 x Micro-USB connector, Slide Switch. 2 x EEPROM with
(LAV-AT- 500E) LPDDR4 Boot 6 x MIPI CSI-2, 3 x CRUVIs J

MAC address



€= CR00103 CRUVI Certus-NX Baseboard S~
Lattice Certus-NX, HyperRAM, Flash, EEPROM

== LATTICE

Device list

Lattice Certus-NX

http://trenz.org/cr00103-info

Header, 1 x Low Speed 12 Pin Header), micro USB

Interface

€= TE0763 Series
AMD Artix-7 FPGA, 200K, DDR3L, Flash

AMDZ1

ARTIX”

Device list

200T

http://trenz.org/te0763-info

On-Board

HS-USB
Microcontroller

DRAM

125 MB DDR3L
SDRAM

CRUVI (2 x 34 Pin Header, 1 x High Speed 60 Pin

¢ ¢lectronic
....\ GmbH
( ) T\ XA0.5
Lattice Y
EEPROM 12 MHz OSC >
] [ : ’ Certus NX HS2.3 |
A > LS0...7 : B2B
p Y \ 4 ANO..3
micro
el J(—»\ FTDI USB2 ]<—>
—
M
Push Button > XBO...5 >
S HSO0..1
) LS8..15 | B2B
2xLED [« AN4..7 :
| — r g
(asPi Flash Je——>, I
Hyper RAM 12C ( )
45x5,7 cm 12C N JTAG/SPI ; CRUVI
form factor CRUVI LS 4 x GPIO R 12xDIFF | HS
;/ ————
RAM Flash Other Features
8 VB 32 VB USB to FIFO FTDI (JTAG/GPIO), user LEDs, push buttons
HyperRAM ’ ’

4.05x4.75 cm
form factor

Flash

32 MB
SPI/QUAD
Boot

L)
]

EEPROM

1Gbit DDR3L
SDRAM, U2

W,

trenz

electronic

GmbH

Mini USB, J1 CY?ggBL(J] . [ Xilinx Artix-7
XC7A200T FPGA
Bank 35
Oscillator Bank 14 Bank 34 j«— Serial
24 MHz, U5 Bank 14 Configuration
Flash, U3
Push Button
Bank 35 A 7
Bank 35 ARENDSTE
S2
4xLED Bank 13 Bank 35 Oscillator
200 MHz, Y1
< Bank 13
J5 « >»| Bank 14 Bank 14 |€ >
< B Bank 15 |€ > J4
Oscillator
) 100 MHz, U6 Bongie Bank 0 L€
Interface Other Features

2 x 80 pin B2B connectors, B2B USB,
Reset IN, 100 x 10s, 6 x CLK IN, FPGA JTAG

DIP Switch,

user LEDs, push buttons,



€= TE0830 Series (COM-HPC™ PICMG Standard) Mrenz

AMD Zynq UltraScale+ Module with ZU11EG up to ZU19EG, 12 x 12 cm (Client Size B) '.e.'f..CtroDiﬁ

COM-HPC™ is the new released PICMG standard for high-performance
Computer-on-Modules (COMs). The pinout and majority of the functionality
were recently officially approved.

AMDZ1
ZYNQ

UltraScale+

a1
E1.H1

PS 5x DDR4 (ECC) PL DDR4 SODIMM /
(U7.U9.U10,U16) (uU3)
DDI usB3
2 23

PCle (GTY/GTHY fe——00I (PL 10—
PCle f«—PL PCle (GTVIGTH)—>] =

A1.D1

<
3
o

uss2
CTRL oy

oo
28

USB3 (
0-1 [e————uarT,j2c. SP——>

-]
%

SATA x
0-1

PCle
CTRL

PCle

esPl
BoolSPI 1647

o

3 I
TP [
~@ N
2 8
83 &3
g2 22

PCle
BMC

SMB 12C

UltraScale+Zynq

UART
2

|

I

ETHNB csi
1 01

GPSPI 12¢
1 2

12x12cm

1xPLL
15345 (U37)

o3
28
B

3
=
@
S

form factor GPIO ETHNB — TR
http://trenz.org/te0830-info [ )
Device list A Connectors ekl Gbi! Other Features
Packages max Transceivers
2x400Pin  bis 8 GB DDR4 (PS) with ECC 32XGTH, 4 pit ETH PHY, USB PHY, e.MMC, System Controller, CLK
UM, 2017,2019 FRVC1760  ‘comppc  bis 16 GB DDR4 (SODIMM) (PL) 1 ;(?TTFZ Management, diverse 10s, 12V single supply

Wy,
€= TEI1000 Series s trenz
Intel Stratix 10 SX or GX, SDRAM, Flash, MAX10 System Controller o electronic

< 7 Intel
" o Stratix 10
Intel ] ; : FPGA

GXB
Bank 1C

Bank 1D
2T - Bank 1E
x Transceivers
J2 «——————> BankiF
8x Clocks
Bank 1C-F

6x Transceivers 48x 10 (24x LVDS)
Bank 3B
48x10 (3.3V)

Bank 3¢ 24x10 (4x LVDS
x X
Bank 3D (%J 1

6x Transceivers
4x Transceivers

HPS 48x10 (1.8V)
(SX only)

| BX10(24xLVDS) 100 MHz | (100 MHz
Oscillator (Oscillator
Power 25 MHz «—
supply Oscillator SDm
@
Q

QsPI 125 MH:
3lE|e Bank 2M
INIT_DN Bank 2N SDRAM, 32bit
co:ltroller MSEL Bank 2K
SDM
MAX10 Bank 3A | remmm s
6x8cm < Bank 6A 8
form factor o] Tole - sls >
Elglx|E o \ )g 3|2 |% [5x Status LEDs
olo|e|O|& hil R gl g
g E E E Z,é é % g g § [ZxUserLEDs
N|o | |
http://trenz.org/tei1000-info Y i3
Device list Connector SDRAM QSPI Flash Tran(sat?t:vers Total 10s Other Features
. MAX10 System Controller,
Stratix 10 3 X 240 pin BGA 2B 512 Mbit 18 X GXT 250 x PL Status and User LEDs,

SX or GX 48 x CPU

1.8V, 3.3V and variable 10



€D TEC0217 Series
Micromodule with Artix/Kintex Ultrascale +

‘\\ “

s frenz

¢ ¢lectronic
0 .\ GmbH
0"

TEC0217 is an FPGA module optimized to provide high MGT performance at relatively low cost. All 12 or 16 MGT lanes are available on the
B2B connector. Of these, 4 lanes can optionally be routed to an onboard intel Thunderbolt 4 device controller JHL7440 to access the board
via PCl over USB. An interface like this can connect to any Thunderbolt port and to USB ports that support PCle over USB.

MGT-CLK
PCI-CLK

<

jitter
cleaner

4

8 4 -
/r:160r12MGTs t4

PCI-SEL

-I-I /\ (Kintex only )
N

) 2
JHL 4 [ |
7 FPGA  -®- # <
1 ) PCl ) -

) zlzl 2 A CLK ) -

>| 2| 2|2
52x9.6 cm 21zl 2zl 2 S
form factor 5 5‘ 5‘ 5‘ % | BEGE | 12V
25| &l |8 > o s '
http://trenz.org/tec0217-info Vv v “L v
System HP 10 (3 Banks with
Device list gﬁ:t sMS:d .':.n GZ PCI Logic Cells Ult(ﬁ;';‘m Slljiieps individually selectable HD 10 3.3V
P yp (K) 10 voltage)
AU10P AU15P, PCle4x8 only for KU3P NS
AURORAUZSP  fot6  OS-3275 T poegg  gsuptodzs  (135)andkuse ‘AR 153 2810 29 dferenta
KU3P. KU5P P PCle3x16 (18.0) : p
o
€= TEI10022 DataStorm DAQ s trenz
. . = n electronic
M-Board FMC Carrier for M-Series Precision Converters R
- FPGA SoC MAX10

FTDI UART

ETH PHY
via RJ45

USB PHY with HUB
and Connector

Temperature
Sensor

4-Bit DIP
Switch

Pmod
Connector

HDMI Transmitter
with Connector

13x16 cm

2x Green

g <
<] 5
2 =
» )
<] s
g G
= @
Y Y

9

e N\

l¢ sD-Card
Connector J3

DDR3 SDRAM

U28...29 Micro USB

Processing Logic 4x Green

User LED

L2

QSPI Flash
4x
Pushbutton

.
D

4-Bit DIP
Switch §7

Red Status
Connector LED

Y

YY
A T
%)
€ =

BRGA 7x Green

ck Power LEDs

Generator

2x SMA
Connector

Y

4-Bit DIP
Switch

%)

0
il

v v

[4)( SMA Connector} [ FMC J4 ]

TEELER

Power
Monitoring

Interface Other Features

form factor User LED
QSPI Flash
http://trenz.org/tei0022-info
Device list SDRAM Flash On Board
max
Up to 7 x SMA connector,
Cyclone V 1GBforHPS 32 MB SPI for HPS '
5CSEMASF31C8N 1 GBfor FPGA 32 MB SPIfor FPgA  (emperature sensor, Intel MAX10

for board management

Connectors: LPC FMC, 4 x Pmod, JTAG, UART
via microUSB B (for FPGA and HPS), 4 x USB2.0
host, Ethernet, SD card, HDMI

Power: 12V input
supply voltage

11
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TEO0710 Series Virenz

AMD Artix-7, DDR3, Flash, 2 x 100 Mbit Ethernet, EEPROM o clectronic

AMD 1
ARTIX?

Xilinx Artix-7
Fim FPGA )
Bank 14
o 8%105, 24 x VDS palrs. L1y e Bank 34 48X 105,24 X LVDS pairs
«OXI0s3WDSPA o e ] 25108 4
< 8x10s »!| Bank 14 il 18 x 10s, 9 x LVDS pairs &
Bank 14 Bank0 SPI-SCK
25.000000 MHz Akl
Osctore Bank 35 [«———»{DORSSORAM) [
Bark14  Bank16
DDR_PLLCLK Bank3s Bank 0 e JTAG >
—_—
4x5cm LTRGEN >
form factor - e =
—
http://trenz.org/te0710-info
Device list Connectors S?:;QM Flash Etl';cle-lrcet Total 1/0 Other Features
. 112 (51 differential pairs ~ JTAG, 100 MHz MEMS oscillator,
35T, 50T, 75T, 100T 2 x Samtec LSHM 512 MB DDR3 32 MB 2 x 100 Mbit + 10 single-ended) user LED, single supply
Wy,

TEO711 Series s frenz
AMD Artix-7, Flash, USB, FTDI USB to UART/FIFO bridge, high pin count 8 clectronic

()
AMDZ1 o, —— )
M3
FIFO Bridge
ARTIX” . [} ey '
- (" (12.000000 MHz Xilinx Artix-7 L.
Oscillator FPGA
St (Guad 5P o)
Bank 14 Bank 14 Quad SPI Flash
__ 48x10s, 24 x LVDS pairs »| Bark 15 |Banko SPI_SCK
ks <8105, 5 LVDS pairs sl
4 « 87105 4LVDSpaits 1o os Bank 34 |4 20X 105. 10 X LVDS pairs
< 8x10s »{ Bank 14 gk 35 | 28X 105 24 X LVDS pairs
M (RegiEDDT JeSYSLEDZ| g 2x10 ot
ank 16 Bank 35 [ x5 »
18 % 10s, 9 x LVDS pairs
Bank 14 Bank 14 (< >
JTAG
Bank 14 Bank0 ‘i
4x5cm
LK_SY
> form factor 100.000000 MHz| CLK.SYS | o )
S " 4 Oscillator JTAG
JTAGSEL | System i >
PGOOD
. EN1 = C(():n;rl-oé;er NRST_SCO
; -i — -
http://trenz.org/te0711-info reen
L MEMS
Device list Connectors Flash . USB PHY Total I/O Other Features
Oscillator
USB2.0 178 4 LEDs,
35T, 507, 75T, 100T 3 x Samtec LSHM 32 g 100 MHz UART/FIFO (84 differential pairs)  single supply



W,

TEO0712 Series s trenz

¢ ¢lectronic

AMD Artix-7, DDR3, Flash, Ethernet, 4 x GTP Transceiver ot

A M D n CLKINZ ( e J

ARTIX? —_ A4
¥ Kilir Artix-7
eLC ol pank g4 TR E {E-
Quad Clock 8 | o &
Generalor CLKD o gank 35 t;:l é g @
PLL CLK o Bank 35 2 &l = 3
e o gl ==
x = B 4 = £
A PLLINT _ 1 Bank 216 [ g =
»| Bank 35 Bank 13 [«
Bank 14 i
I ———— Bank 15 48 x 10s, 24 x LVDS pairs >
- - = Bank 16
_ 10xI0s, 5LVDSpairs  _ Bank 15 -« 2x 10 - >
M1 P Bank 13 Bank 14 18 x 10s, 8 x LVDS pairs > JM2
< 8 x i > Bank 14 . SPLSCK
xom Bank 34, 35 )
form factor Bank 14 Bank 0 |€TAC 5
JTAGEN 3
- PGOOD il
B EN1 =
ey (Green LED D1 J—SYSLERT
http://trenz.org/te0712-info Red LED D2 Je—SYSLEDZ |
Device list Connectors N Flash EEPROM AL Total I/O Gb'? Other Features
max PHY Transceivers
35T, 50T, 75T, MAC . Programmable clock
100T, 200T 3 x Samtec LSHM 1 GB DDR3 32 MB Address 100 Mbit 158 4 x GTP qenerator, single supply
= ‘\\\\
TEO0713 Series s trenz
@ ¢lectronic

AMD Artix-7, DDR3L, Flash, USB3.0 to FIFO Bridge, 4 x GTP Transceiver e -

AMDZ\

USB 3.0 to FIFO
ARTIX” e = )
A A A
20.000 MHz Xilinx Artix-7 § = v
XTAL FPGA t;n T UrEIL 8
w—d
Bank 14 g9 o 8 g
25.000000 MHz = B % 3
Oscillator GTP |« - | - x
MGT_CLKD Transceivers| 8 §
r Bank 216 | x 8
— Y 6 Bank 13 [« = Y
Quad Clock [ ¥ Bank 14 Bank 14 [«
G PLL CLK ol Bank 35 48 x 105, 24 x LVDS
= Bank 15 [« ki A g
_ 48x10s, 24 x LVDS pairs__ Bank 15 | 2l >
Bank16 _ 18x10s, 9 xLVDS pairs  _ |
¢ 14x10s. 7LVDS pairs Lo o Rank1d < »
| - 4 Bank 14 M2
x 5
- - k1 .
Bank 14 e SPI-SCK
4x5cm Bank 34, 35 Barioleg dTAG o,
form factor \ _
JTAGEN &
PGOOD =
Gl EN1 -
. :
http://trenz.org/te0713-info -
L SDRAM Gbit
Device list Connectors Flash USB PHY Total I/O . Other Features
max Transceivers
Programmable clock
15T - 200T 3 x Samtec LSHM 1 GB DDR3L 32 MB USB3.0 152 4 x GTP g )
generator, single supply

13
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TEOQ0715 Series
AMD Zynq-7000, DDR3, Flash, Ethernet, USB, 4 High Speed Serial Transceivers

AMD 1
ZYNQ

http://trenz.org/te0715-info

Device list

Z-7015, Z-7030,
2-7012S

TEO0720 GigaZee Series

4x5cm

form factor
Ethernet
Flash PHY
32 MB 1 Gbit

‘\\ “

e frenz

¢ clectronic
. .. GmbH
(L

Bk Bank 35

Bank 500 2x10s

Bank 35 >
DDR3L SDRAM Bank 502

Bank 34

MIOT
Green LED D4 Bank 500
Y Bank 0 | JTAG

Ethemet SGMII o8 M3 J
25000000 MHz
F 17
25.000000 MHz CLKINZ £ E
cillator s gl &
Xilinx Z g 3| 8| 2
33V IC Quad Clock X(.:.I;’; S!:g 3136
%
Generator - g ; %
GTPIGTX. é
MGT_CLK1 B | rransceivers < @
= »{ Bank 112 % - —
- = Eth PHY Bank 34 Bank 34 |-
I 48 x 10s, !24 % LVDS pairs Bank 13 Bank 501 U-E.B 2';.'::.':'
7!
e 8 x MIOs, 3.3V o rans
| B x MIOs, 1.8V o

48 x 10s, 24 x LVDS pairs |
>

18 x 105, 9 x LVDS pairs

USB2.0

USB PHY Total I/O

132 + 14
MIO

Gl C Voltage-Level 2 bz
[ Mt 1.BVFC ot gank 501 Bank 0 |—22NE _{Green LED D2
[ VBATT
Bank 0 PS-CLK (33333333 MHz
4;@—> Bank 501
3.3V FC _
>
MAC EEPROM Red LED D3 System p——_
JTAGEN | Controlier I
= PGOOD CPLD
- EN1 =
i —
Gbit

Transceivers

Z-7015: 4 x GTP
2-7030: 4 x GTX

Other Features

Programmable clock generator,

real time clock, single supply

o

e trenz

@ clectronic

AMD Zynqg-7000, DDR3, Flash, Ethernet, USB, e.MMC, Automotive Grade available e -

AMD 1
ZYNQ

4x5cm
form factor

http://trenz.org/te0720-info

Device list Connectors SoLkd
max
Z-7020, Z-7014S, 3 x Samtec
XA72020-1CLGA84Q LSHM 1GB DDR3

Flash e.MMC

max max

64 MB 32GB

Ethernet SGMII o = J
8
25.000000 MHz 33.333333 MHz| ( i 52.000000 MHz
L Osci J [ Oscillator J Xilinx ZYNQ [ Oscillator 1 o
XC7Z SoC e
Y
W= Bank 500 USB 2.0 ULPI
MDI I Y Bank 501 Transceiver Fe
«——»{Ethemat PHY &——— Bank 501 _ 36x10s, 18 x LVDS pairs
48 x 05, 24 x LVDS pairs Bank 34 -
- = Bank 35 | 48x10s, 24 x LVDS pairs
| 8 x MIOs, 3.3V - Bank 13 | >
- » Bank 500 2x10s
6 x MIOs, 1.8V »! Bank 50 Bank 13 [« >
M > Bk SOt s | 18%105.9xLVDS pairs
-
Quad SPI Flash Bank 500
DDR3 SDRAM Bank 502
eMMC <P Bank 501
M1 DONE }gank 0 Bank 0 [ 2C M2
| —

aCompass -

MEM-SHA
Crypto Element
(Crypio Element_ja¢—=H-212 <TG,

» System
( MAC EEPROM | IAEANAD Controlier

%4 FC »| CPLD
RTC_INT =
EN1
JTAGMODE =5
B PGOOD | g RESIN |
\_A-‘ | ~_/
Etherdel | USBPHY  Total O Other Features
Real time clock, MAC address,
1 Gbit USB2.0 152 + 14 MIO = 2k serial EEPROM, 3 user LEDs,

single supply



O

TEO0741 Series : trenz
AMD Kintex-7, Flash, 8 High Speed Serial Transceivers, 25 MHz Oscillator ',e.'fftm?m'&

AMDZ1 %)

KINT=EX" 25,000000 MHz W .
Oscillator Xilinx Kintex-7 z
FPGA o3
ol o <]
Quad Clock gl 2| £ 8 =
Generator Bank i x| O 9 E 8 &
CLKD L =l = = = &
— L CLX0 ol Bank 14 Bank 14 g g g g = —
SR Eisoskem A x e
MGT_CLK3 . Bank 115 | &
i Bank 115 =% = =]
MGT CLK1 | |-" =~ Bank 116 o
S oT >1Bank 116 pang 115 = 2
X anes
< i Bank 115 Bank 116 ¢
i 48 x |10s, 24 x LVDS pairs »| Bank 13 Bank 16
; 48 x 10s, 24 x LV i
< 8 x MiOs, 3.3V »| Bank 14 Bank 12 8 x 10s, 24 x LVDS pairs

2x10s
18 x 10s, 9 x LVDS pairs

Jmz2

A A A A
YyYvyy

i SRESCK Bank 0 Bank 12
Quad SPI Flash Bank 14 Bank 15

8ank 022 »(Gromn (£0 53
Green LED D1 Bank 14
4x5cm FIlED D2 LEDT fo v - C_LED Green LED D4
al

form factor
JTAG =
Controller

JTAGMODE
= PGDOD | CPLD
http://trenz.org/te0741-info = e
Device list Connectors Flash Total I/O Gbit Transceivers Other Features
70T, 160T, 144 Programmable clock
325T, 410T 3 x Samtec LSHM 32 M8 (94 for 70T variant) 8 x MGTs generator, single supply
W,
H )
TEO0841 Series s trenz
@ clectronic

AMD Kintex UltraScale, DDR4, Flash, 8 x GTH Transceiver e'®€ o

AMDA1

25000000 MHz
KINTEX it ( s )
a——l i i 'y
UltraScale+ Y Xilinx Kintex o
QuadClock | UlaSae ol g ¢ B
Generator Bank 65 I 5 & g
- o 2 2
= = g
CLKO, CLKT o park 45 Bank 65 [ X = 3
B MGT_CLK1 i :: ()
wor o PHEE e 5
- >IBak 228 ook 224 <€ MGT _CLKO E
- 3 x MGT lanes - Bank 224 Bank 225 € MGT...CLKZ ©
: Bank 224 [« =
T Bk G [ HP 103, 24 x LVDS pairs
x . I
‘ = ’:2 s g R 2% HP 10s Jl
il - Bank 65 ek I e P 105, 9 x VDS pairs__ | M2
(DDR4 SDRAM J———— Bank 44,46~ Bank 68 < >
Bank 0 fe——JTAG
Ore (Giad 5P Pl gank0 enkol«_NLE
G LED D1
form factor 00,0000 Wiz | CLK200M | Bank 0 - 2ONE L
Bank 0 5 Yy
{ PROG_B, PUDC_B | System
JTAGMODE c -« AG o
- SC1..4 il CPLD | NRST_SCO
. L bl - — ) S
http://trenz.org/te0841-info
. . DRAM Bit
Device list Connectors . Flash Total I/O = X Other Features
max Transceivers
60 x HR I/0s Programmable clock
KU035, KU040 3 x Samtec LSHM 4 GB DDR4 64 MB 8xGTH )
84 x HP 1/0s generator, single supply

15
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W,

TE0820 Series : trenz
AMD Zynq UltraScale+, DDR4, Flash, USB, Ethernet, e. MMC '.f'ﬁ?tm?m'ﬁ

SGMII =1
AMD n > M3 ]
425-%109}}‘% MHz A A A
ZYNQ e CLKIN o o ©
UltraScale+ “ B L1
Y e Ol Bl vl »
MAC Mﬂ Xilinx Zynq ] R
Quad Clock ol 5| 6
EEPROM [_Genmmr UltraScale+ MPSoC Q 2 2| Of (52900000 Mz
[AmeT clks| _ (TETR L «| §| 3
(@ MGT_CLK1| _ |Transceivers|™ " M
| Bank 505 | o
FC  lBank501  Bank 65 € ¥
vol— Y ¥
«—>(_GDEPHY J—3>{Bank502 Bank 502 acoher
2B %10s, 24 X LVDS pairs | e Bank 64 e_18%10s. 24 X LVDS pairs
- 8xMIOs, 3.3V ol pork 501 S| 2x10s -
M1 Bank 500  pank 5 e 18x10s, 9 x LVDS pairs | 40
Bank 503
4x5cm PS_CLK [33. 3 MH
form foter DDR4 SDRAM Bank 504 gank 503
Bank 500 o
Bank 503 <€ > systom [ >
. JTAGEN ————————— o Controller
http://trenz.org/te0820-info = PGOOD > "cPLD | RESIN
S | S \._/
L Pin SDRAM Ethernet usB Total Gbit
Device list Packages Connectors max Flash e.MMC PHY PHY /O | Transceiver Other Features
ZU2CG - ZU5CG, GPU/VCU depending on
7U%EG - ZUSEG, 784 SxSC  4GBDDR4 128MB 8-64G8  febt o020 TS24 4xpSGTR  device, programmable clock
ZU4EV, ZUSEV generator, single supply

W,

TE0821 Series s trenz
AMD Zynq UltraScale+, DDR4, Flash, USB, Ethernet, e. MMC, 96 High Density PL 1/0s '.e.'f.?”o?m'&i

Green LED D2

l JTAGEN, EN1, MODE (ﬁ
PGOOD, NOSEQ Xilinx Zynq

) ‘I ID [ 4 | Pin compatible UltraScale+ MPSoC
with TE0820 exMo 5
5 YSN ID SD 10 (6x MIO :::E 231 Bank 503
traScale+ 24 HD 10's, 12 LVDS pairs_y} " * " Bank 503
M1 b€ 'zfsti%!/O's 12x LVDS pairs >lBank §g3 -
i Config
Bank 501
____________ R Bank 24
[ ouadpi —2CE_lpaies  Bank4s
PHY Cr::f;or &P Bank 505 Bank 65
MDI N
T 25.000000 MHz
I ETHRST Oscillator POR_B
1gabl - Bank 500 Bank 503 1 Pl dLlls
Ethernet RGMII (14x MIO ) S0 =an e
PHY _LEDO..3 > ;::: 222
—
16x HP IO's, 8x LVDS pairs_yfo oo oo o) aobi -
4x5cm PS GTR CLKO o
form factor M3 = 12X MIO
Bank 502 Bank 500 | 2x QSPI Flash I
[t ERR_OUT
. i 52.000000 MH 33.333333 MH
http://trenz.org/te0821-info [ 900000 M Z] [ 333333 M Z]—bsank 503 pank 50
I Pin SDRAM Ethernet uUsB Total Gbit
Device list onnectors Flash | e.MM . ther Features
Packages e max © PHY PHY 1/0 | Transceiver © a
ZU2CG - ZU5CG, 3y Samtec USB2.0 34 xHP GPU/VCU depending on
ZU2EG - ZU5SEG, 784 LSHM 4GBDDR4 128MB 8-64GB 1 Gbit OTG. 96xHD 4 xPSGTR device, programmable clock
ZU4EV, ZUSEV 14 MIO generator, single supply



TE0823 Series : trenz
AMD Zynq UltraScale+ Low Power FPGA, LPDDR4, Flash, USB, Ethernet, e. MMC 'e'ef”o?m'&

)
A M D n JTAGEN, PGOOD, NOSEQ, MODE /—————
: Xilinx Zynq Py MGT
Optional HyperRAM/ UltraScale+ MPSoC MGT | PWR
ZYN Q . OctalRAM/HyperFlash/ ™" Low Power G
; Bank 501 Bank 503 EN_MGT
UltraScale+ > XSPI Flash SD 10 (6x MIO MODEO ... 3

Bank 501 Bank 503

€ 48x HP I/O's, 24x LVDS pairs »Bank 66 Bank 26 X0, X1

|

sC
CPLD | CuTAG

'M—)'Bank 503
HAC, Bank 501
l¢POR B | Voltage Monitor
CLKO Bank 503 Circuit
Quad PLL Bank 65
Clock CLK1, CLK3 ) JM2
Generator Bank 505 Bank 64 48x HP I/0's, 24x LVDS pairs
N T R 18x HP I/O's, 9x LVDS pairs
25.000000 MHz S3ES e O
cioah Oscillator Bank 64 X
igabit
Ethernet RGMII (14x MIO ) > Bank 502 11 xMIO
PHY_LEDO ..1 Bank 500 eMMC Flash
ETH-RST Bank 26
- Bank 500 .
32bit 2x LP DDR4
CLKIN Bank 504 i
Ax50m 10612 0 BUNDS pare plecs o e L OctoSPU i Gcto 5P Fash s |
4x PS GTR Lanes HyperBus ~:  HyperRAM !
form factor Bank505 | T ST
PS GTR CLKO
UPLI Bank 502 Bank 500 2 x QSPI Flash
Bank 26 | —SRLED RED LED D2

Bank 500 g,k 503
i Bank 503
http://trenz.org/te0823-info [szgggg,o;‘x*'z] [sa-gssgggw'*z} Bank 503 Bank 03
. . Pin SDRAM Ethernet  USB Total Gbit
Device list Packages Connectors max Flash = e.MMC PHY PHY /0 Transceiver Other Features
ZU2CG - ZU5CG, GPU/VCU depending on
ZU2EG - ZUSEG, 784 3 XS?FJ“ LF?D%E; , 128MB 8-64G8 1 0Gbi UgET%O 1?51 HPF 4xPSGTR  device, programmable clock
ZU4EV, ZUSEV generator, single supply

TEO0724 Series : trenz
AMD Zynqg-7000, DDR3L, Flash, Ethernet, EEPROM, CAN ° ele..Ctron'&

1
‘ 25 000000 i Xilinx 2ynq |
sCillatnn
A M D ‘ ) PHY _LEDOM sy
Y Bank 34
ZYNQ Bl Bank 501

JTAG

Y
Y
g
3
=]

pre— » ? Bank 500 (MIOT)

Bank 501 (MIO38)
Bank 501

http://trenz.org/te0724-info U

e

EEPROM
128 Khbit

Device list Connectors SLkL — EEPROM Ethernet PHY Total I/O Other Features
max max
Z-7010, Z-7020 1 x Samtec ST5 1 GB DDR3L 64 MB MAC Address 1 Gbit Elé gg CAN, single supply

MODED. MODE1 500 33.333333 MHz
8 PS MIOs (33V) Quelatey

D 12 PS MIOs (1.8Y PS_CLK
- ek Jun »Bank501  Bank 500 =
2 48 HP 10s, 24 LVDS pairs il
32 105, 16 LVDS pairs IR
Bank 500 252
T R M=
< VBAT Managamani IC MR DDRIL-SDRAM
< VLDO1  RST
A2bit Interfacs
- wooz  niRQ slBankson  Cor o0
- VLDOM  GPIOO | Bank 34
4x6cm - »CPI0Z  GPIOT|e »{Bank 34 Bank 34|—{Red LED D3
form factor < PIOd
NRESETREQ Ph Bank 34|—{ Green LED D2
— )
= Ax VIN

17
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TE0803/TE0813 "UltraSoM+" Series Yrenz

AMD Zynq UltraScale+, DDR4, Flash, 8 High Speed Serial Transceivers (s

AMDA1
ZYNQ

UltraScale+

52x7.6 cm
form factor

Compatible with
TEBF0808/818 http://trenz.org/te0803-info
Device list P AL Connectors Lol Flash Total 1/0 Gbi! Other Features
ackages max Transceivers

ZU2CG - ZU5CG, 4xPSGTR  GPU/VCU depending on device, EEPROM

4 x Samtec ST5 (TE0803)

B Me OB Smous sy SCONM U 40O APLalh G gt pogommas oo
= W,
TE0807/TE0817 "UltraSoM+" Series s trenz
AMD Zynq UltraScale+, DDR4, Flash, 20 High Speed Serial Transceivers '.f'ff”oi‘m'ﬁ
AMDZ\
ZYNQ

UltraScale+

5.2x7.6cm
form factor

Compatible with

TEBF0808/818 http://trenz.org/te0807-info

Device list P il Connectors L2l Flash Total 1/0 Gbi! Other Features
ackage max Transceivers

ZUACG - ZU7CG,
ZU4EG - ZUTEG, B900
ZU4EV - ZUTEV

4 x Samtec ST5 (TE0807)
4 x Samtec ADM6 (TE0817)

4 x GTR, GPU and VCU, programmable

8 GB DDR4 128 M8 204 + 85 MIO 16 x GTH clock generator, single supply
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