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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.
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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

4 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

* In-house EMS

* Developed & produced in Germany
. J
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REGISTERED FIRM

ISO 9001:2015 ISO 14001:2015
(quality management) (environmental
certified management) certified
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In our own behalf

In recent years, we have been confronted with some major problems due to many component discontinuations and
deteriorating delivery times (allocations).

Trenz Electronic will not discontinue any series as long as the key components are available. As part of this
obsolescence management, we have had to revise many boards in order to provide you, our customers and partners,
with areliable and future-oriented supply chain.

Since the beginning of the year, we have finally been able to gradually build up stocks again and reduce the standard
delivery time for our entire portfolio to six months.
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€=» AMO0030 Versal™Al Edge Andromeda SoM s trenz
AMD Versal™ Al Edge VE2302 device (Cregiene

AMDZ1

T A
VERSAL f
VEF - Al Edge —
4x MGT (RX/TX) | Bank 103 Bank 501 Sl
4x MGT (RX/TX) | Bank 104 Bank 501 2x ¢
2x MGT CLK Bank 103 Bank 501 SPo
28 2x MGT CLK Bank 104 Bank 503 JTAS

54 / 27 (SE/DIFF) Bank 703

26/13 (SE/DIFF) | Bank 702 Bank 502

ETH-PHY

20/10 (SEDIFF) | gt a0y

- J B2B
Bank 700
el
Bank 500
4x5.6cm
et i
Bank 500
12C
Bank 501 ©
osc Bank 503
http://trenz.org/am0030-info
Device list 0 Connectors  — Flash | e.MMC EEPROM Ethernet usB Other Features
Packages max
Versa"AEGGR  por CLOG oy Game pepopRs BMB mac  2itwin tant - usspo SRR T LA
VE2302 ! QSPI 64 GB  MAC-Adress Transceiver Transceiver ’ ’

ADF/ADM B2B UART, I2C, SDIO
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€D TEIO187 Series ' tfrenz
Intel® Agilex® 5E, LPDDR4 SDRAM, Flash, Ethernet, USB o clectronic

intel

[
N

2x MGT CLK

2x MGT CLK
4xMGT

2x MGT CLK

{___4xmeT

4xMGT
X2

20x HVIO:

v
Bank | |Bank | |Bank
aA 48 4c

Intel Agilex 5E
FPGA

2§

20x HVIOS

I
g
96x HSIOs, 48 Diff pairs

20x HVIOs
le20xHVIOs |

v
I

@ 2

E -

20x HVIOs

(zoomz}
B (o]

96x HSIOs, 48 Diff pairs

@

v
olloe

sE| e8|l
85| (2F||sE

12

Eank <—‘
LPDDR4,

JTAG / MSEL /12C

]
52x7,6cm . — y—
form factor H I g E 8| gl
J1
http://trenz.org/tei0187-info
Device list Al Connectors Flash SDRAM Ethernet uUsB 1/Os Other Features
Packages
. 12 V Power Supply, 2 x
Intel® Agilex® 5 B3gA  ox240pinSamiec oo\ 5 GpipDDR4  1GhitPHY DoB2OPHY - 331/96/19 (VOSDIFE - “erppan oy up'to

ADM6 Support USB3.1 Pairs/HPS 10s)

28 GB Transceiver
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€D TE0950 Versal™Al Edge Evalboard s trenz

¢ clectronic

Evaluation Board with AMD Versal™ Al Edge o

/ m \
AMD Xilinx Versal

AMDZ1

— XCVE SFVA784
XE=dg§ S A L U’é‘i’;o UPLI + Reset
((Green LED Je——Bank 500 — op )
-z élgsshm dual parallel Bank 302 |, 8 X SE --(:RwI =
m levelshifted
[tz J ===y
Bank 501 § . —
Bank 703| 28 x SE / 12 diff. pair - 8xSE ),(\ima
EEPROM 1?C (PMC/LPD! > 20 x SE / 9 diff. pair - 8 xSE Artix
Dip <—>xc7A
Mag e Bank 702 26 SE /11 diff, pair 25N cSG-
Jack Bank 502 o
UART Bank 701
<200 MHz) 68 x ss)/(z:j(m. pair
T A 12C, CLKDIR .
X cm - FMC
form factor - 4 x Transcel
Bank 103 [¢—2XCLK
4 x Transceiver
Bank 104
http://trenz.org/te0950-info
Device list Paclln(l:ges Connectors SE:;QM Flash = e.MMC | Ethernet uUsB Other Features
™ ZQSFP, 2 x CRUVI HS, AMD Artix™7 FPGA as configurable Levelshifter,
Vers\‘}"Ezg\(')QEdge A784  2xCRUVILS,CS-2. 8 GBDDR4 122P|\|/|B 32GB 1 GhitRJ45 JTA%SEZSART EEPROM with MAC-Address, 2 LED, push
FMC button, dip switches, reset button
W,
NEW. S
€= TEG2000 « frenz

¢ ¢lectronic

Cologne Chip GateMate A1 by

Cologne B e
Ch,p ’—lll:rlL:le < L BankNA
@ Bank WA <—)lw‘

14x [0s, 6% LVDS pairs

MODE JTAG = Level = ITAG
|=__ Translator e
25 MHz Oscillator Bank SB GreenLed D2
8x 10s Level Z 8x 10s
lei Translator  =f IM2
ML Bank WB 18x [0s. 9x LVDS pairs
1x MGT Lane SERDES
18x 10s, 9x LVDS pairs B EA
Bank WC 18x [0s. 9x LVDS pairs
18x 10s, 9x LVDS pairs Bank EB
Bank SA. 18x [0s. 9x LVDS pairs
4 x 5 cm 12x 10s, 6x LVDS pairs Bank NB
form factor g
MGT _CLKO MISC 3 PROG B PWR Monitor 3 MR
\ / [y K
L8V 33v
ENI P

http://trenz.org/teg2000-info

Device list Interface Flash ol Other Features
Board
GateMate CCGM1AT Plug-on-Module with 2 x 100-Pin Razor Beam B2B connector, 16 MB 25 MHz Clock Oscillator, All power supplies on board

Diverse I/0- and LVDS configurations QSPI Level Shifters
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€= AM0070 Andromeda RFSoC Series s trenz
AMD Zynq™ UltraScale+ ™ RFSoC, DDR4, Flash, Ethernet ',e.'f..c”oDm'ﬁ

———_4x MGT RX/TX) 4x MGT (RX/TX) pr—
Xz MG(T oK )| gank 128 Bank 130 Xz MG(T K )
‘ SRV X Bank 128 Bank 130 X
» [ 4x MGT RX/TX) 4x MGT (RX/TX)
N T MOT oK Bank 129 Bank 131 o MOTOIK B2BW,
Z Y N Q X Bank 129 Bank 131 x 35
1L, SN ket |« e
an
+ 2x ADC Bank 65
UltraScale e Bank 225 o [ —
X Bank 226 52124 (SEDIFF) [ )
'ADC CLK Bank 66
Bank 226 4% MGT (RX/TX)
2xADC Bank 505
Bank 227 24/ 12 (SE/DIFF)
ADC CLK Bank 88
Bank 227 MODE3..0
2xDAC Bank 503
B2BS, Bank 228 2x UART
oK DAC CLK Bank 229 Bank 50t 2x PERST
2xDAC Bank 501 X
2xDAC Sank 229 Bank 501 Sbio
Bank 230 JTAG
DAC CLK Bank 231 Bank 503 " -
2xDAC an Bank 501 X GPIO
Bank 231
2 x DIFF HD IO RGMII MDI
Bank 87 Bank 502 ETH-PHY |«—>
)
— 2xADC
ADX - Bank 224 050 B2B X,
co Bank224  AMD Zynq RGMIl MDI J6
2xADC Sank 225 Ulrascaler  Bank?7? ETH-PHY J«—f
ADC CLK —— RFSoC uLpl uss
2xADC il Bank 502 USB-PHY
Bank 226
; X Szg Bank 227 ((eerrom | (OPTIGA Trustm
u Bank 228 Bank 501 12C 1
DAC CLK an
B2BT, Bank 228
3 SYSREF CLK Bank 228 CryptoAuthentication
2xDAC Bank 229
2xDAC o Bank 84, QLK. CLK
6 4 X 8 cm Bank 230 Bank PLL
X DAC OLK ank 68
Bank 230 Bank 503
form factor ZxDAC
ud Bank 68 —
3 DIFF HD 10 Bank 89
DDR4 SDRAM,
| — SxSEHDIO Bankcer-69
Bank 89 U11, U16, U18, U28
Flash, DDR4 SDRAM,
Bank 501 ]
us, U7 an Bank 504 U2, U3, Us, U9, U12
osc, eMMC,
Sankcs0s Bankes00
http://trenz.org/am0070-info =
pse Bank 505

Device list Connectors S?:L?(M Flash e.MMC Ethernet UsB Other Features

4 GB DDR4 64-bit
(PS) with ECC 2 x 64 MB 8 GB 2 x 1 Gbit USB2.0
8 GB DDR4 64-bit (PL)

ZU29DR, ZU39DR, 5 x Samtec ADM6
ZU49DR 4 x 60-pin

OPTIGA Trust M, Crypto Authentication,
Oscillator

W,

€= TE0825 Series : trenz
AMD Zynq™ UltraScale+ ™ MPSoC, Automotive, DDR4, Flash, EEPROM dlegrene

AMDZ1
ZYND

UltraScale+

( AMD Xilinx \

—_— Zynq Ultrascale+ MPSoC —

15 x MIO 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)
< »{ Bank 224 RGMII MDI
2x MGT CLK Bank 502 ETH-PHY |€<—>
< »| Bank 224
12C A
< > Bank 500 25MHz OSC |o
— RGMII Y _ mDI
Bank 65 ETH-PHY |€—>

RTC < —

Bank 500 4—)' Flash
5.4x7cm
form factor BRI

DDR4 SDRAM ECC |<—> Bank 504 Bank 503 33.3 MHz OSC

http://trenz.org/te0825-info

Connec- Ethernet Total el
Device list SDRAM Flash EEPROM Trans- Other Features
tors PHY 1/0 .
ceiver
2 x Samtec ADMSB, 8 GB DDR4 64 kbyte, 136 PLHP + 4xGTR + real time clock, Oscillator, power

ZU2, ZU3, ZU4,ZU5 = 1 x Samtec UMPT, with ECC 256 MB 2xwith MAC 2 x 1 Gbit 88 PLHD

460 pin address 57 PS MIO 4 x GTH connector (UMPT), ETH, JTAG
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€= TEQO717 Series : trenz
AMD Spartan™7, HyperRAM, Flash, 100MHz Oscillator (;@ecienic

AMD 1

—
SPARTAN~ —
XILINX
Spartan 7
FPGA
Hyper RAM Bank 14
48x Single Ended / 24x LVDS
Bank 34
24x Single Ended / 12x LVDS
QSPI Bank 14 Bank 14
100 MHz M1
i JTAG
Bank " Bank 0
V_N,V_P
Bank 0
LED2
Green LED Bank 14 DONE, PUDC_B
Bank 0
PROG_B
25x35cm Red LED Lot |, BankOle—¢
form factor © an Reset
Supervisor

http://trenz.org/te0717-info

Device list Connector HyperRAM Flash Other Features

Baseboard available, oscillator 100 MHz, green

S6, 515, 525, S50 1 x Samtec 100-pin LSHM 64 Mbit 64 Mbit and red LED, single supply

W,

€D TE0806 Series : trenz
AMD Zyng™ UltraScale+ ™ MPSoC, DDR4 (PS + PL domain), Flash, Ethernet, USB  #2cv°niS

AMDH Xilinx ZYNQ
ZYNQ UltraScale+

UltraScale+ S MPSoC

4x PS GTR Lanes
4x PS GTR Clk lanes

A

PS MGT o )
PS MGT Bank 47 < 24x HD 1/O's, 12x Diff.pairs

24x HD 1/0's, 12x Diff.pairs
52x HP 1/Q's, 24x Diff.Pairs

A\ 4

16x PL GTH lanes
8x PL GTH Clk lanes

PL MGT Bank 48
»PLMGT  Bank 64

P 12x MIO's »| M0 Bank 503

12C
MIO PS DDR4
4xSDRAM + ECC, 72bit
MAC MAC

J1 EEPROM| [EEPROM Bank 65

Bank 66

uss PL DDR4
USB20 [ usg20 | UPL I vio 2x SDRAM, 32bit J2
Transceiver

Bank 500
PHY MDI RoMmIl |
55x7.6cm Transceiver
form factor PHY MDI Rew | Bark0s 4_[ 33.33 MHz ] [ Voltage ]
Transceiver Oscillator Monitor Circuit|

A
A
A A

Y_VY

\4

A

o Bank 66

L

200MHz | | ospy FLASH
Oscillator

spio Banks03 ¢ POR_____ J A wr
MIO | JTAG + Config N
http://trenz.org/te0806-info
Device list Connec- SDRAM Flash e.MMC Ethernet| USB Total T:it:;- Other Features
tors max max max PHY PHY 1/0 R
ceiver
ZU4, 7U5, ZU7, 8 GB DDR4 64-bit (PS) 48 PIHD + Transceiver clock in-/outputs, 2 x
CG, EG, EV support, 2 1%?2’2“ with ECC 512MB  64GB  2x1 Ghit Uf’ﬁéo 52 PL HP 41EETGRTJ MAG address serial EEPROM,

900 Pin packages 4 GB DDR4 32-bit (PL) 14 MIOs + 12C single 5-12V power required



€D TEO0865 Series

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

AMDA1

W,

trenz

¢ ¢lectronic

GmbH

[
=

48 SE, 24x LVDS

48x SE, 24x LVDS

I

']

Z Y N G 48x SE, 24x LVDS 1 £ 48x SE, 24x LVDS
s Lane MGT, ¥ 2
< YN T A L R pree—
4x Lane MGT, MGT_230_CLK nk 230 B S S g U9, U10, U28, U29
4x Lane MGT, MGT_231 CLK | an)
J4 4x Lane MGT, MGT_224_CLK - "izl Xilinx Zynq g::tk §§ DDRAPL CLK
o o T o R . wsscrron .437
4x Lane MGT, MGT_227 CLK] . PL Bank 68 o
20x SE, 10x LVDS Bank 88 Bank 70 DIO_0..5
J 24x SE, 12x LVDS
(" )4xLane MGT, MGT_128_CLK, Bank 89
4x Lane MGT, MGT_1 297CLI( :/ 2 Bank 90 24x SE, 12x LVDS
4x Lane MGT, MGT_130_CLK [ gg 24x SE, 12x LVDS
Ix Lane TA(Z‘;;GT;K}LCLK DTy :::: :; 2 SE, 1x LVDS
TTAG KE03PSCONFIG 501 UARTO...1, M_SCL/SDA
DONE, PORB_SRST_B, INIT PS_RSTn
ERR_OUT, ERRSTAT, PROG.I 1 S ONT G ] GPIOO...5, SD
~ U_SCL/SDA N Sank 500 |« 2421 OSP! xasel |2
PS Flash, U32...33]
J3| P:::T:[Iw%..‘.“ Bank 500 eMMC
TR Rxxrr::e Bank 502 Bank 504 PSDDR4 -
75x10cm VST CLKZ..3 E::izg:zzz:; Bank 501 i
- Bank 502
form factor Oscilltor,U3 U4 ] (Eeprom, Ut4 M_SCLISDA
@] 12C: M_SCL/SDA }
M_SCL/SDA
Crypto Authentication, U19
EN_SOM
Bank5 IntelMax10 Bank2
Bank 3 FPGA Bank 2 scP;ﬁOZM S
. PG_VCCINT, LTM_FAULT an Bank 2 JT;G M;XIO
http://trenz.org/te0865-info S U
Device list i Connectors e Flash SHSmst Total I/0 Gb'? Other Features
Packages max PHY Transceivers
8 GB DDR4 64-bit (PS) 240 PL HP 32 x GTH,
i, v, 2ute cizgy X Samiec SOV with ECC, 2x64MB  1Gbt  O6PLHD  fexGry, o0 FrY eMMGIZY
P 8 GB DDR4 64-bit (PL) 21 MIOs 4xGTR gle supply
- W
€= TEIO050 Series NET
. ; . |I"eth
electronic
Intel” Cyclone™ V, SDRAM, Flash, EEPROM °°w‘
intel
~
[EEPROM] [12 MHz OSC]
12C
1 > < >
, v v < JTACSPL I cRuviHs
: 12 x DIFF Connector
micro
i(—) FTDI USB2 i(—) < >
L usB L
N Intel 0
Cyclone V, 13 x GPIO
Push Button > u1 < » Pin Header
~———— | —
. )
9 x GPIO
LED < < » Pin Header
——— ~——
N
25x7.07cm P N |16 Bit Interface |
'Orm |acl()r Flash < rd < r g SDRAM
| — ~_ —
http://trenz.org/tei0050-info
Device list Pasll(r;ge Connectors SDRAM Flash Other Features
® ® u15 CRUVI, . USB-to-JTAG/GPIO-FTDI,
Intel” Cyclone V' s FineLine BGA 324 Pins 2 X 14 Pin Header 8mB up to 256 MB possible user push buttons and LEDs



€D TELOO0O3 Series
Lattice CertusPro™-NX, CRUVI, DRAM, Flash

=LATTICE

32 MByte
QsPlL U4  [€—>
47

Bank0

Bank1

X0..X7

CRUVILS, Bank1

J9
12C

Pin Header, Bank1
J11 ‘ UART

Pin Header, JTAG
J7

JTAG
UART

JTAG/UART
FTDI, US

EEPROM,
us

Micro USB2,

3 Bank1
J5

Bank1

10.7x16.8 cm
form factor

Micro USB 3.0, Bank2

30 MHz.
XTAL, Y1

http://trenz.org/tel0003-info

Device list On-Board DRAM Flash Interface
. CRUVI, PCI x 4
CertusPro™-NX | USB3.0 to FIFO Bridge ’ y
LFCPNX-100 USB to FIFO FTDI 2x32MBRPC | 32 MB QSPI FMC (MGT/GPIO/JTAG/12C), SFP+,

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

€D TEL0004 Series
Lattice Avant™ Evaluation Board, CRUVI, DRAM, Flash

=LATTICE ( Lattice Avant:e )

FPGA LAV-AT-E70

CRUVILS A, i)
J20
ICRUVI HS X,
J13
ICRUVILS B,
J15
CRUVIHS Y,
J12
ICRUVILS C,
J14
ICRUVIHS Z,
J1
RJ45, J4 ETH PHY,
ue
25MHz,
u7
ETH PHY,
HDMI
m Transmitter, [«
ue
LPDDR4, |«—>
u2 |[€————>
LPDDR4, |[«——>
Us [«
100MHz,
Y1

Bank3
Bank12

Bank0
Bank3

B Bank12

Bank2 Bank3
Bank12

Bank4
Bank3

Bank13

Bank14

Bankd
Bank13

Bank0

Bankd o

Bank14, Bank13

Banko Bank1/Bank2

Banks

Bank14

Bank9

Bank14
Banké

11x16 cm
form factor

Banks

Bank7
Banks

Bank5

Bank10

Bank11
Bank9

Bank10

. . \ J
http://trenz.org/tel0004-info
Device list SDRAM Flash Interface
Lattice Avant™ AT-E 2 x 8 Gbit 32 MB SPI/QUAD 2 x GBit Ethernet, HDMI Transmitter, 2 x Micro-USB connector,
(LAV-AT- E70) LPDDR4 Boot 6 x MIPI CSI-2, 3 x CRUVIs

Lattice CertusPro-NX
LFCPNX-100 FPGA

SFP,

Bank5 12

csl,

Bank5 14

CRUVIHS,
J8

Bank7

100 MHz

SerDes0...3 CLK, Y2

SerDes0...3 PCle x4

illll

S 3
Bank6 =

FMC LPC,
Bank4 A J2

32 MByte
RPC, U7, U11

Bank3

Push Button,

Bank3 $1,BTN1..5

Other Features

Oscillator, user LEDs, push buttons,
DIP Switch, EEPROM

‘\\\\
o trenz
@ ¢lectronic

. . ..| GmbH

CslI-2 CAMERAO,

CSl-2 CAMERA2,

-
]

fil

CSlI-2 CAMERA3,
J6
CSI-2 CAMERA4,

|

(- - -
t] N ]

CSl-2 CAMERAS,
FTDI, MicroUsSB,
12MHz, u17 EEPROM, J8
FTDI UART, MicroUsB,
U21 J18
LEDs,
> LEDO..7
Push Buttons,
BTN1.5
Slide Switch,
s1.2
EEPROM,
U9,u11

Other Features

user LEDs, push buttons,
Slide Switch, 2 x EEPROM with
MAC address



WM,

€=® TE0830 Series (COM-HPC™ PICMG Standard) s trenz
AMD Zynq™ UltraScale+ ™ Module, ZU11EG up to ZU19EG, 12 x 12 cm (Client Size B) ',e.'fftroe”m'ﬁ

AMDH COM-HPC™ is the new released PICMG standard for high-performance
‘ Computer-on-Modules (COMs). The pinout and majority of the functionality
UZ”IS'EIE.E were recently officially approved.

" J2
E1.H1
A1.D1

/—\ PS 5x DDR4 (ECC) PL DDR4 SODIMM / \
(U7.U9.U10,U16) (U3)
oDI usB3
vee 2 23
PCle (GT fe——oDI (PL Io—>|
Pl [€—PL PCle (GTYIGTH)—>{ —

CTRL

usB2
07

|

UsB3
0-1

eMMC
si21
(U15)

SATA
01

)1

PCle
16-47

PCle

esPl
CTRL BootSPI

QspI
dual parallel
U4,U13)

PCle
BMC

UltraScale+Zynq
} { S

SMB 12C

1x QDR
GS8182
(U33)

|

UART
2

12x12cm
form factor GPsPl

J(

ETHNB csi

1 0-1
PCle TH SFP

CTRL 0-1

E100.H100

12¢
2

1x PLL
15345 (U37)

£

2 o
N
2 b
5
8
3
23
e

GPIO ETHNB
12 0

A100.D100

http://trenz.org/te0830-info

Device list A Connectors Sl Gbi! Other Features
Packages max Transceivers
21 2017 2010 FEVG17g0  2X400Pin  bis 8 GB DDRA (PS) with ECC B 1/ GBItETH PHY, USB PHY, e.MMC, System Controle, CLK
’ ’ COM-HPC bis 16 GB DDR4 (SODIMM) (PL) 4x GTRY Management, diverse 10s, 12V single supply

TEI1000 Series Virenz
Intel® Stratix® 10 SX or GX, SDRAM, Flash, MAX10 System Controller (sl

. 7 Intel
Intel Stratix 10
FPGA

GXB

— 6x Transceivers 48x 10 (24x LVDS)

< Bank 1C Bank 3B
6x Transceivers 48x 10 (3.3V)
< Bank 1D Bank 3C
4x Transceivers 24x10 (4x LVDS)
< - Bank1E | Bank 3D J1
2x Transceivers
J2 « Bank 1F
8x Clocks HPS 48x 10 (1.8V)
< >| Bank 1C-F
(SX only)
< 48x 10 (24x LVDS) - A TOIMIE) (COOIMIE
R Oscillator] (Oscillator

Power 25 MHz 7
supply | |Oscillator SDM

@

%3

3|8 Bank 2M
CONF_DN Bank 2M DDR4 _
INIT_DN Bank 2N SDRAMI3Zbig
co:ﬂroller MSEL Bank 2K
MAX10 SDM
Bank 3A -
— en )3
form factor HAHEE A EEE
HHEE =55
_ : : J3 |
http://trenz.org/tei1000-info
Device list Connector SDRAM QSPI Flash Tran(s;:;vers Total 10s Other Features
o MAX® 10 System Controller,
. max.2 Ghyte . 250 x PL ’
Sér;tg‘r o 3% 240 pin BGA ) 512 Mbit 18 X GXT ey Status and User LEDs,

1.8V, 3.3V and variable 10



W,

€=D TE0763 Series N trenz
AMD Artix™7 FPGA, 200K, DDR3L, Flash o clectronic

]
...0
EEPROM

MCU [ Xilinx Artix-7
CYTCOS0TA Lesf XCTA200T FPGA
Bank 14

AMD 1
ARTIX?

Serial
Configuration
Flash, U3

Oscillator
24 MHz, U5 s Bank 35 1Gbit DDR3L
Bank 34 SDRAM, U2

Push Button
Bank 35 i i
Bank 35 ¢ 2 * Slide Switch

(]
N

R ECES ST
< Bank 13 PR
4.05x4.75 cm J5 (€ »| Bank 14 Bank 14 |« >
form factor
< E2E Bank 15 [« > J4
Oscillat
- 1OOSI\(jIIHaz,0[JS ST Bank 0 | R
http://trenz.org/te0763-info “
Device list On-Board DRAM Flash Interface Other Features
32 MB .
200T . HS-USB 125 MB DDR3L SPI/QUAD 2 x 80 pin B2B connectors, B2B USB, user LEDs, pu_sh buttons,
Microcontroller SDRAM Boot Reset IN, 100 x 10s, 6 x CLK IN, FPGA JTAG DIP Switch,

€= TEC0217 Series Virenz

Micromodule with Artix™ /Kintex™ Ultrascale + '.e.'i.C“OQmE

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.

h A
v X o
gl @ ~ @ 4
HE 3 g,
A2 Fra g8 i
pn £ 4
jitter X
pleanen = §
T ] 16 or 12 MGTs 4
) v . B R
JHL 4 [ bcle3xa |
LT FPGA  ~®- i <
; Joopa -
h G I I ) CLK ) )
Bl & ®
52x9.6cm >0 2| 2|8
form factor 53|33 o 12v
olalalald - Deme
[a)] o o a|l O - g
I I I I >
o = > > >
AORNWLPNBLNWLN® ™| o «
al 2 =
. Y Y Y
http://trenz.org/tec0217-info
System HP 10 (3 Banks with
Device list c“gﬁ:t sMS:d .II\_II G: PCI Logic Cells Ult(r“anlg.)AM SEI)iiePs individually selectable HD 10 3.3V
P yp (K) 10 voltage)
AU10P, AU15P, PCle4x8 only for KU3P . . .
AU AUZSP 1246 O%- 3275 BT poeg@  gsuptodrs (135 andkusp Y 153 981n 29 diferenta
KU3P, KUSP P PCle3x16 (18.0) ' p



Wy,

TEOQ710 Series : trenz
AMD Artix™7, DDR3, Flash, 2 x 100 Mbit Ethernet, EEPROM '.e.l.e‘.dro?m'ﬁ

AMDZN

ARTIX” GEEVI—
Xilinx Artix-7
G FPGA Y
< 48 x 10s, 24 x LVDS pairs »| Bank 15 Bank 34 < 48 x 10s, 24 x LVDS pairs
< 6 x 10s, 3 LVDS pairs »| Bank 16 R 2 x 10s >
< 8x10s »| Bank 14 Bank 14 |€_18X105, 9 X LVDS pairs
Bank 4 pgano| SPESCK
25.000000 MHz
M1 i M2
Oscillator Bank 35
ONEWIRE
Bank 14  Bank 16
P—
DOR PLCLK, oonas  Bank0|€ S <ime
JTAGEN
4x5cm _ PGOOD " | System
form factor (= EN1 | Controller | , RESIN
7 cpp [T
b =
N4
http://trenz.org/te0710-info
. . SDRAM Ethernet
Device list Connectors max Flash PHY Total I/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 ( p

+ 10 single-ended) user LED, single supply

Wy,

TEO711 Series s trenz
AMD Artix™7, Flash, USB, FTDI USB to UART/FIFO bridge, high pin count o clectronic

AMDZ1

USB/UART
FIFO Bridge

ARTIX7 S y
12.000000 MHz Xilinx Artix-7 Y
Oscillator FPGA

Configuration
EEPROM

__ 48x10s, 24 x LVDS pairs

Bank 14 Quad SPI Flash

SPI_SCK

Bank 14

» Bank 15 Bank 0

6 x 10s, 5 LVDS pairs » Bank 16

8 x |0s, 4 LVDS pairs

A

20 x 10s, 1 i
Bank 34 Bk 34 x 10s, 10 x LVDS pairs

8 x I0s i
X Bank 14 gank 35 <€ 48 x 10s, 24 x LVDS pairs S

Red LED D1 SYSLED2 | 5ank 16 pank 35 2x10s N
| 18 x10s, 9 x LVDS pairs
Green LED D2 Ja—>YSLED4 | gy 44 Bank 14
JTAG
Green LED D3 J—YSLEDS | g 14 Bank 0 41

V 4x5cm 100.000000 MHz]_CLK_SYS
i = form factor Oscillator Bank 14 e
E— P L
JTAGSEL W 1

< ECOCD Controller

EN? > CPLD

- Green LED D4 ) SYSLED! —
- J

A

A

JM1

A

NRST_SCO

http://trenz.org/te0711-info

Device list Connectors Flash MI::MS USB PHY Total I/O Other Features
Oscillator

UsB2.0 178 4 LEDs,

35T, 50T, 75T, 1007 3 x Samtec LSHM 32 M8 100 MHz UART/FIFO (84 differential pairs) single supply



TEO0712 Series

AMD Artix™7, DDR3, Flash, Ethernet, 4 x GTP Transceiver

‘\\ “

s trenz

@ lectronic
()

GmbH

AMDZ1 T R
25.000000 MH:
ARTIX7 BEE
v Xilinx Artix-7
=) FPGA 4
-« »lBank 14 8 5| £
Quad Clock CLKO § | o &
Generator P Bank 35 5 é 213
PLL CLK | Bank 35 z GI < é
o o =P )
=
= \—>C"K5°M2 Bank34 | GTP g gl g
2 MGT_CLKO | Transceivers ol s
d PLLINT _ | Bank216 [ SIS
| FET1ED Bank 13 |«
Bank 14 Bank 14 < .
48 x 10s, 24 x LVDS pairs Bank 15 22102 24X LUDO palls
< - »| Bank 16 _ 2x10s -
10 x 10s, 5 LVDS pairs Bank 15 < - >
JM1 € »{ Bank 13 Bank 14 18 x 10s, 9 x LVDS pairs w[IM2
i < >
<€ 8 x MIOs »{ Bank 14 Tt SPI-SCK
4x5cm Bank 14
form factor Bank 14 Bank 0 [« 12 »- <G
600D -
i ENT = C‘g‘;,fge' | RESIN
- (Green LED D1 Joe—SYSLEDT__| -
(RedienDz Je—SYSLEDZ |
http://trenz.org/te0712-info
L SDRAM Ethernet Gbit
Device list Connectors Flash EEPROM Total I/O . Other Features
max PHY Transceivers
75T, 100T, 200T
(with restrictions: 3 x Samtec LSHM 1 GB DDR3 32 VB MAG 100 Mbit 158 4xGTP Programmable clock
Address generator, single supply

15T, 35T, 50T)

TEO0713 Series

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

AMD 1
ARTIX7

4x5cm

form factor
http://trenz.org/te0713-info
Device list Connectors LA Flash
max
75T, 100T, 200T
(with restrictions: 3 x Samtec LSHM 1 GB DDR3L 32 MB

15T, 35T, 50T)

W

s trenz

@ ¢lectronic
()

GmbH

USB 3.0 to FIFO
Bridge JM3 ]
A A A
- - N
30.000 MHz X"":;g':\'x v g 5 e
< 8 £
XTAL = X 2 38
Bank 14 g o §| g
25.000000 MHz x| 5l x| 3
Oscillator GTP < < = - :é
MGT_CLKO Transceivers = § &
Bank 216 | x o
N e
@) Y e Bank 13 |« ] @)
Quad Clock ‘;LL — Bank 14 Bank 14 (<€
Generator = »| Bank 35 .
» Ban Bank 15 <€ 48 x |0s, 24 x LVDS pairs >
2x10:
| 48x10s, 24 x LVDS pairs Bank 15 |« X8 >
< gL T | 18x10s, 9 x LVDS pairs __|
14105, 7LVDS pairs_fo Bank 13 [« >
ol al Bank 14 Quad SPI Flash M2
< 8 xMIOs »| Bank 14 SPI-SCK
il Bank 0 -
DDR3L SDRAM Bank 34, 35
Bank 0 [€TAC 3 PEILCEY
-
JTAGEN System
= PGOOD 1 Controller
= EN1 | CPLD | _ RESIN
> -
Green LED D1 &
Gbit
USB PHY Total I/O . Other Features
Transceivers
Programmable clock
USB3.0 152 4xGTP g

generator, single supply



TEO715 Series

AMD Zynq™ 7000, DDR3, Flash, Ethernet, USB, 4 High Speed Serial Transceivers

4x5cm
form factor
http://trenz.org/te0715-info
Device list Connectors Al Flash Ethernet
max PHY
Z-7015, Z-7030, 3 x Samtec )
Z-7012S LSHM 1 GB DDR3 32 MB 1 Gbit

TE0720 GigaZee Series

AMD Zynq™ 7000, DDR3, Flash, Ethernet, USB, e. MMC, Automotive Grade available

AMDZ\
ZYND

4x5cm
form factor

http://trenz.org/te0720-info

SDRAM

Connectors
max

Device list

3 x Samtec
LSHM

Z-7020, Z-7014S,

XA72020-1CLG484Q 1GB DDR3

Flash
max

64 MB

32GB

Wy,

)
« frenz
¢ ¢lectronic
) GmbH
0 0 .\
Ethernet SGMII =( M3 J
25.000000 MHz Y A A
Oscillator T » »
25.000000 MHz CLKIN2 2 H
Oscillator sl e
Xilinx Z: 5| 3| 8| e
savic |1, [ Quad Clock finx £ynq |36
Generator XC7Z SoC Ilel x4
S| 0 8
P
Bank 34 | CTPIOTX 1< e
MGT_CLK1 NSOl ©
—~ 'y = »| Bank 112 e —
Ethernet PHY Bank 34 Bank 34 |«
48 x10s, 24 x LVDS pai
< ) 8 XSOS"'MO Xa 3vs PaS | Bank 13 Bank 501 UTSB 2.0 ULPI
* ransceiver
< ) GXMIOS’ Y »| Bank 500
X s, 1. :
Bank 501 Bank 35 |<€ 48 x 10s, 24 x LVDS pairs >
Quad SPI Flash Bank 500
Bank 35 [« 2x10s >
Bank 502 | 18x10s,9xLVDS pairs
MIO7 Bank 34 |« >
Bank 500 P JTAG -
M I2C Voltage-Level Bank 0 < TR
- DONE
Translator Bank 501 Bank 0 —b__Green LED D2
A VBATT 3] gank 0 Bank 500 |€_PS-CLK (33333333 MHz
| | VBAT_IN o Oscillator
RTC_INT,
1 RTC [ RTC Bank 501
33V IC "
MAC EEPROM Red LED D3 System
JTAGEN Controller RESIN
e PGOOD > cPLD
o EN1 o
- s -
Gbit
USB PHY @ Total I/O . Other Features
Transceivers

USB2.0

132 + 14
MIO

Z-7015: 4 x GTP

Ethernet SGMII

Programmable clock generator,
Z-7030: 4 x GTX real time clock, single supply

‘\\ “

9

° ele.ctro
\

trenz

nic

GmbH

JM3

[25.000000 MHz] [33.333333 MHz]

Oscillator Oscillator

JM1

e.MMC
max

>
'

Yv

MO Ethernet PHY

48 x |0s, 24 x LVDS pairs
8 x MIOs, 3.3V
6 x MIOs, 1.8V

Quad SPI Flash

. eMMC —

Green LED D4 DONE

=]

Y

AAA

Y

i  eCompass :

Xilinx ZYNQ
XC7Z SoC

Bank 500
Bank 501

Bank 501

52.000000 MHz
Oscillator

| OTG |

USB 2.0 ULPI
Transceiver

36 x 10s, 18 x LVDS pairs

Bank 34
Bank 35

48 x 10s, 24 x LVDS pairs

Y

Bank 13
Bank 500

2x10s

Bank 13
Bank 501

A

18 x 10s, 9 x LVDS pairs

Bank 33
Bank 500

Bank 502

Bank 501

A AA A

Red LED D5

Bank 0 Bank 0

:< .........................................................................
= MAC EEPROM )} MEM-MAC

!

1’c

Green LED D2
< TAG
<€ >

. JTAG |

JM2

»  System
Controller

CPLD

VBAT_IN
LN (RS )

RTC_INT

EN1

JTAGMODE

YYV Y

Ethernet

PGOOD

RESIN

A

PHY USB PHY

1 Gbit USB2.0

Total I/0

Other Features

Real time clock, MAC address,

152 + 14 MIO

single supply

2k serial EEPROM, 3 user LEDs,



TEO0741 Series

AMD Kintex™7, Flash, 8 High Speed Serial Transceivers, 25 MHz Oscillator

AMDZ1
KINTEX?

http://trenz.org/te0741-info

Device list

70T, 160T,
325T, 410T

TEO0841 Series

4x5cm
form factor

3 x Samtec LSHM

Flash

32 MB

‘\\ “

s frenz

¢ clectronic

GmbH

AMD Kintex™ UltraScale™, DDR4, Flash, 8 x GTH Transceiver

AMDZN
KINTEX

UltraScale+

http://trenz.org/te0841-info

Device list

KU035, KU040

3 x Samtec LSHM

4x5cm
form factor

SDRAM
max

4 GB DDR4

25.000000 MHz
( )
. A A
\ Xilinx Kintex @
¢
Quiad Clock § UltraScale - § o °
Generator L Bank 65 Il 2 E 3
x = [
EE g
CLKO, CLKT 31 gk 45 Bank 65 7 .z 2
M (GTH Transceivers ) W ()
MGT_CLK1
= > Bank 225 Bank 225 ¢ e
MGT_CLK3 o
» Bank 224 Bank 224 (<€ T =
< SEMGIanES > Bank 224 Bank 225 € = ©
MGT_CLK2
Bank 224 |«
48 x HR 10s, 24 x LVDS pairs
< »| Bank 64 Bank 66 (< Ao iE on Six D n
[z X s, 24 x pairs
< o Tzz Lo »|Bank 65 Bank 67 P r—
P > Bank 67 [« >
M1 1< »Bankieo = 18xHP 105, 9 x LVDS pairs |2
DDR4 SDRAM Bank 44, 46 Bank 68
< JTAG
Bank 0 <€ INIT B
Quad SPI Flash Bank 0 Bank 0 |« =
DONE Green LED D1
200.0000 MHz | CLK200M | o e Bank 0
Oscillator
Bank 0 \A 4
@ R\
PROG B, PUDC B| System
JTAGMODE Controller | JTAG o
SC1..4 > CPLD |_ NRST_SCO
-« > <
GBit
Flash Total 1/0 X Other Features
Transceivers
64 VB 60 x HR I/0s 8 x GTH Programmable clock
84 x HP 1/0s generator, single supply

‘\\ “

[ M3 J
25.000000 MHz A A A A A
Osalllatoy Xilinx Kintex-7 P
FPGA : ol e Joe
Quad Clock ol I| I| & o ®
Generator Balii =| | © § § o
<| =] = [ )
a CLKO 3! Bank 14 Bank 14 [ el gl g Q S
( GTX Transceivers Xl x ®
MGT_CLK: 3
GT CLKS |l eank 115 Bank 115 [« 8
MGT_CLK1 Bank 116 {«€ <
»Bank 116 gank 115 |« ©
< 3 x MGT lanes »|Bank 115 Bank 116 <€
< 48 x |0s, 24 x LVDS pairs »| Bank 13 Bank 16 <€
: 48 x 10s, 24 x LVDS pai
< BXMIOS, 3.3V »| Bank 14 Bank 12 |€—— > 22X pars
M1 SPI-SCK E— Benti 12| P 2x10s o[ IM2
18 x 10s, 9 x LVDS pairs
Quad SPI Flash Bank 14 Bank 15 [« >
LED2 Bank 0 —2ONE 5 Green LED D3
Green LED D1 Bank 14
Green LED D4
Red LED D2 LEDT | Bank 14 C,EI—:_
Bank 0
{ JTAG System | JTAG
JTAGMODE c Controller
e PGOOD > CPLD RESIN
\_/‘ — -
Total I/O Gbit Transceivers Other Features
144 8 x MGTs Programmable clock
(94 for 70T variant) generator, single supply

s trenz

@ ¢lectronic

GmbH




W,

TEO0812 Series s trenz

: . : s ol electronic
Latest MPSoC chip technology in space, designed for cubesat missions '.",-
AMDl‘yl Radiation
ZYNQ hardened [ 43 Debug ]
UltraScale+ A A A OA_A A
0] = = NEIC)
\ 4 \ 4 Y Ny VY VY
e B
System MRAM, U23] [ SZ;M%, ](_' Xilinx Zynq
Controller Ultrascale+
Vorago MPSoC
P CTRL/Status/lUART/MIO/GPIO/12C N
e J;\ J
A A A A AA A A A
DDR4 SDRAM, ol Iy
ARRAE gl £
9x9cm S HEINIEE z|&|a| @
form factor Eg?,@%g 3%% %
&lal 8
YYVYVYVYY Y VY VY
[ » J
http://trenz.org/te0812-info
De_v = Al Connectors L e.MMC Flash Uizl Gbi? Other Features
list Packages max 1/0  Transceivers
206,209, gy  2XB2BSamecAPMS  4GBDDR4  2x 2x o 16(1axpy 21OV VRAW on board orago TATTES0,
U15 1xDebug Samtec LSHM ~ withECC ~ 32GB 128 MB 4xPS) ' g Input, UARY, '

PPSIn/PPSOut, 12C, 12V power supply

W,

AMO0O010 Andromeda MPSoC Series \ trenz
AMD Zynq™ UltraScale+ ™ MPSoC, DDR4, Flash, Ethernet, USB '.‘i'i.c”ogl&

AMDZN

ZY N Q ] /* Xilinx Zynq Ultrascale+ (]
UltraScale+ MESOCIGRGA N
(SGIEI/S?IEF) ] Hyper Flash
T ameTeL | GROA [—]M(emory
< > (AL < 40/80
= (SE / DIFF)
4
P JTAG N
/ \ 4XMGT (PS)
OPTIGA >
P 4xGPIO
o D) O e
=
Gl o
4x5.6 cm
form factor
[ - Homm
http://trenz.org/am0010-info
Device list Connectors S?:;QM Flash e.MMC Ethernet uUsB Other Features
ZU1CG-ZU5CG, m Total I/0: 204, optional HyperRAM, MAC address serial
2U1EG-2USEG, 2 i"‘;"etgfp’?r?“"ﬁ 4 ?PBS;)\[I\)IE: gécb” 2x64MB  8GB 1 Ghit U(S)'%O EEPROM with EUI-48 node identity, security controller

ZUAEV, ZUSEV Crypto Authentication
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TE0820 Series s trenz
AMD Zyng™ UltraScale+ ™, DDR4, Flash, USB, Ethernet, e. MMC '.‘i'ff“o?m'&

o
<
w

—/

AM D a SGMII >(

25.000000 MHz A A A
Oscillator
ZYNQ CLKIN ol Wl £
UltraScale+ <l e 8
- O| ©
MAC Addr Q" STEED Xilinx Zyng o=l 8 e
EEPROM | || 5512 » B¢ UltraScale+ MPSoC ol 2| 3| 9
Generator = S| © %
AmeT clk3| _(TETR L | 8] =
MGT _CLK1| __ |Transceivers : =
——d »| Bank 505 [ ©
, Eancotol
vy s »| Bank 501  Bank 65 < \A
MO e B USB 2.0 ULPI
‘—’(—)4—’ ank 502 Bank 502 Transceiver
< 48 x |OS, 24 x LVDS pairs' Bank 66 e [P 48 x |OS, 24 x LVDS pairs >
> 8xMIOs, 33V o o S o L —_ il
M1 Bank 500 gank 65 |a— 0 X105, 9xLVDS pairs__ |
ix5om
ot It
DDR4 SDRAM Bank 504 i 33.333333 MHz
eMMC Bank 500
prm—
Bank 503 |« TAC ». system [ JTAG,,
N4
JTAGEN «| Controller
| PGOOD CPLD [, RESIN
. H —/ \— -
http://trenz.org/te0820-info
. . 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
7U2EG - ZUSEG, 784 8 XLgaH”“}Itec 4GBDDR4 128MB 8-64GB 1 Gbit Ug'%o 11 E%WB 4xPSGTR  device, programmable clock
ZU4EV, ZUSEV generator, single supply

Wy,

TEO0821 Series : trenz
AMD Zynq™ UltraScale+ ™, DDR4, Flash, USB, Ethernet, e. MMC O EEeren

AM D n Pin compatible [ JTAGEN, EN1, MODE ST Green LED D2
with TE0820 PGOOD, NOSEQ Xilinx Zyng

Z Y N Q UltraScale+ MPSoC
leSxMo
UltraScale+ DOEMOL ) :::t 55’21 Bank 503
24xHD VO's, 12xLVDS pairs of o Bank 503
M1 € i“:Big-ll/O's 12x LVDS pairs >lBank 26 .
Bank 503 )
Config
Bank 501
- N Bank 24
[ quadpi 2O lpaes  pankas
PHY Gec:grcakmr &P Bank 505 Bank 65
MDI, Y N .
T 25.000000 MHz
e ETH-RST Oscillator
igabi - Bank 503 |
E'gﬁwe' RGMIl (14x MIO ) PIDN oG B
PHY_LEDO .. 3 Si.n.t 222
-/
¢« 16xHP /O's 8xLVDS pairs gfo o o o) sobit
4x PS GTR Lane: Bank 505
4x5cm o PS GTR CLKO Bank 505 o
form factor : Bank 502 Bank 500 I
Bank 66
52.000000 MH: 33.333333 MH:
i [ Oscillator Z] [ Oscillator Z]—) Bank 503 pank 503 DONE
http://trenz.org/te0821-info —
_— Pin SDRAM Ethernet usB Total Gbit
Device list Connectors Flash = e.MMC . Other Features
Packages max PHY PHY 1/0 | Transceiver
ZU2CG - ZU5CG, 3y Samtec . USB2.0 34 xHP G.PU/VCU depending on
ZU2EG - ZUSEG, 784 LSHM 4GBDDR4 128MB 8-64GB 1 Gbit OTG. 96xHD 4 xPSGITR device, programmable clock
ZU4EV, ZUSEV 14 MIO generator, single supply



TE0823 Series

™ ™ electronic
AMD Zynq™ UltraScale+ ™ Low Power FPGA, LPDDR4, Flash, USB, Ethernet, e.MMC '.",-
AM D n JTAGEN, PGOOD, NOSEQ, MODE —————~
N Xilinx Zy
Optional HyperRAM/ UltraScaler MPSOC e yvev:x
ZYN D OctalRAM/HyperFlash/ Low Power
xSPI Flash XM(') Bank 501 Bank 503 [€TAG EN_MGT
UltraScale+ SD 10 (6x MIO Bank 501 Bank 503 (—)MODEOmS Sc C JTAG
B HPUO's, 24x LVDS pairs_glp oo o L X0, x1 CPLD =
FESBATT _  3lnoks03
Bank 501
Bank 503 ] POR B Voltage Monitor
Quad pLL |ELKO Bank 65 (et
ootk o JFELKLCLKS ol ot 505 Bank 64 ABKHP UO's, 26X LVDS pairs M2
N T 18x HP I/O's, 9x LVDS pairs
25.000000 MHz [l -
Oscillator Bank 64 2x HP |
Gigabit
Ethornet BGMII (14xMIO ) >{Bank 502 11X MIO
PHY_LEDO ..1 Bank 26 Bank 500
ETHRST Bank 500 )
A6xHP O's, BxLVDS pAifS ok 65 g,y o6 QERSPLL_y Octo SPIFlash + |
4x PS GTR Lanes Bank 505 HyperBus " HyperRAM !
4 X 5 cm PS GTR CLKO Bank 505
form factor oy Bank 500 [¢12MO |
Bank 26
Bank 500 ok 503
Bank 503
, [ 2 soonns | (58 5500w ot s oo |0
http://trenz.org/te0823-info
I Pin DRAM Ethernet B Total it
Device list Connectors 3 Flash = e.MMC erne 2 ofa e . Other Features
Packages max PHY PHY 1/0 Transceiver
ZU2CG - ZU5 P depending on
zﬂzﬁg - ZSSES,' 784 3xSamtec  2GB - yooyp gogage  qgpit | USB20 132HP 4+, pogrp deSicg,/\;l)?oUgrangmableg clock
LSHM LPDDR4 0TG 14 MIO

ZU4EV, ZUSEV

generator, single supply

TE0724 Series e
y lectroni
™ electronic
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, EEPROM, CAN S e
(1]
‘ Xilinx Zynq
AM D ‘ . Oscillator XC7Z SoC
PHY_LEDOM (e PHY_CLK125M |
Z Y N D PHY «— ML 3 gank 501
CAN_PL_TX/RX
CAN_LH CAN FD —— Bank 34
< AL »{Bank 0
MODEO, MODE1
> > »(Bank 500 33.333333 MHz
8 PS MIOs (3.3V) o
-« »(Bank 500
< 12 PS MIOS (1.8V) . | Bank 501 Bank 500l€_PS-CLK
P 48 HP [0s, 24 LVDS pairs o
< 32 10s, 16 LVDS pairs »|Bank 34
Power-On Reset IC Bank 500 e QsPI
J1 VIN »( DC-DC Power
« VBAT 1C 1 mr ( DDR3L-SDRAM |
< VLDO1  nRST ) ?
32bit Interf
< VLDO2  nIRQ »lBanksoo  DankS02 e
-« VLDO34  GPIOO <€ »Bank 34
- »(GPIO2  GPIO1 »(Bank 34 Bank 34
< »GPIO4
4x6cm | nRESETREQ | P Bank 34— Green LED D2)
form factor R IE{J Bank 500 (MI07){—»(Red LED D1)
rC (3.3V) Bank 501 (MIO38)
J Bank 501
. EEPROM EEPROM
http://trenz.org/te0724-info ——
. . SDRAM Flash
Device list Connectors max max EEPROM Ethernet PHY Total I/O Other Features
. PL: 80 :
Z-7010, Z-7020 1 x Samtec ST5 1 GB DDR3L 64 MB MAC Address 1 Ghit PS: 20 CAN, single supply
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TEO0803/TE0813 "UltraSoM+" Series
AMD Zyng™ UltraScale+ ™, DDR4, Flash, 8 High Speed Serial Transceivers

‘\\ “

e frenz

¢ clectronic
. ‘| GmbH
(1

AMDI1 ( 5

ZYNQ il -
Xilinx Zynq £l £
UltraScale+ UltraScale+ MPSoC | 2| &
al o
MIO13 .. 25 > >
° » Bank 500 2| =l [25.000000 MHz
< MIO26 .. 51 - - Oscillator
d P Bank 501 5| o
| MIO52 .. 77 (e} e
5 »| Bank 502 al o CLKO
S - | = Y 1c
N ARA
N GTH H N | NI | Quad Clock
"¢ Transceivers Eant 22 b Generator | CLKIN
H an D — _
< X METlanes > Bank224 | lechmel S
J1 | 52 HPIOs, 24 LVDS pairs | e J2
< » Bank 66
PSGTR |« MGT_CLKO
Quad SPI Flash Bank 500 | Transceivers | | MGT_CLK1
Quad SPI Flash Bank 500 ¢ | CLKO, CLK1
E30K500 | | 4 xMGT lanes

DDR4 SDRAM x 4 Bank 504

5.2x7.6cm

Bank 64
Bank 65

<

A

PS_CLK
33.333333 MHz | PS_ Bank 503 e
Oscillator Bank 503 [« >

form factor Bank 503 Bank 503

52 HP 10s, 24 LVDS pairs Bank 503

52 HP I0s, 24 LVDS pairs Bank 503 - 22NE 3 (Red LED D1

MODEO .. 3
ERR_OUT, ERR_STATUS

Compatible with u( .

)

TEBF0808/818
/ http://trenz.org/te0803-info

. . Pin SDRAM Gbit
Device list Packages Connectors max Flash Total I/O Transceivers Other Features
ZU2CG - ZU5CG, 4xPS GTR GPU/VCU depending on device, EEPROM
7U%EG - 7USEG,  C784 44XX52;T;§°A%T,\;36(I$E§§% 8GBDDR4 128 204+ 65MI0  4xPLGTH  MAC address, programmable clock
ZU4EV, ZUSEV (ZU4+ZU5 only) generator, single supply

W,

TE0807/TE0817 "UltraSoM+" Series NE
. lret Nz
AMD Zynq™ UltraScale+ ™, DDR4, Flash, 20 High Speed Serial Transceivers ¢ clections
[) 0 .Q
A M D n ( 13 j 10 Channel 251000000
AAAAA Clock Generator| | _Oscillator
ZYN Q X1/XAIXBIX2
UltraScale+ N 2l e INO —
8| 8] Xilinx Zynq IN_SELO/ [€—
8|8 UltraScale+ MPSoC IN2 <« >
s S ~E IN1 |
=~ GTH Transceivers oUT9 OUTO
| v
gle gtzg »(Bank 224  Bank 224 |« gtz ouT4  OUTS >
2|2 > Bank 225  Bank 225 |<€ ouUT3  OUT? >
| CLK1 |3 Bank 226  Bank 226 |«-K% 1 out2  ouTe
e t—ppp2xMCTlanes |y lpay 0og  Bank 227 |0 {ouT1  oUTS
% N NI N N 4 x MGT lanes | 3| Bank 225 oKl
e AXMCT lanes Lyl g5 SaNK22TI<T
Bank 227 [«
J1 J2
24HD105 ot gk 47 Bank 503 f<——{_ XTALY2 ]
24HDI0s [ " B | CL
13psMios ot o | ranscatvers | CLK3
zspsmios |- o | clko, cLk1
26PSMIOs Jlp enn Bank 505 €| 4xMGTlanes >
« 52HP 105, 24 VDS pairs | -~ e JTAG >
MODEO .. 3
52 X 76 cm _<—>—Quad SPI Flash, U7 Bank 500 EB;an:z 282 < ERR_OUT, ERR STATUS ___
form factor Bank 500 ok 505 | DONE »(Red [EDDT) 5
Bank 504 52 HP 105, 24 LVDS pairs
Bank 64
PS_CLK 52 HP IOs, 24 LVDS pairs N

Compatible with = Wﬁa”km Bank65<—¢
TEBF0808/818 ( E——— Y )

http://trenz.org/te0807-info

Device list AL Connectors AL Flash Total 1/0 Gbi?
Package max Transceivers
ZU4CG - ZU7CG
’ 4 x Samtec ST5 (TE0807) 4 x GTR,
ZU4EG - ZUTEG, B900 4 Samtec ADMS (TE0817) 8 GB DDR4 128 MB 204 + 65 MIO 16 x GTH

ZU4EV - ZUTEV

Other Features

GPU and VCU, programmable
clock generator, single supply



Wy,

TEO0808/TE0818 "UltraSoM+" Series s trenz

¢ clectronic

AMD Zynq™ UltraScale+ ™, DDR4, Flash, 20 High Speed Serial Transceivers ot

AMDA1
ZYNQ

UltraScale+

Compatible with
TEBF0808/818

Device list AL

ZU6CG, ZU9CG,
ZUGEG, ZU9EG, €900
ZU15EG

Package

( J3 J 10 Channel 25.000000
A A y Clock Generator Oscillator
X1/XAIXBIX2
@ 2le [ @)
3|8 Xilinx Zynq IN_SELO/1 |€—
§ § UltraScale+ MPSoC IN2 <«'C 5
J|12 Z IN3 IN1 <€
i i GTH Transceivers ouT9 ouTo
Q|Q CLKO |y lBank 208  Bank 228 l«-C<! louts  ouTs >
2|2 CLKO |y lBank 229  Bank 229 [« -SK! Jout2  ouT? >
S|% CLKT 1y Bank 230 Bank 230 {0 outt  oUTS
et AXMOTIanes | g 208 Bank 128 €+ {outs  ouTs
PN D N 4 x MGT lanes | | Bank 229 CLKA
A A A L 4xMGTlanes || Bank 128 [«
€1 » Bank 230 B _ | 4xMGT lanes
1 ank 128 [« 2
24HD10s ol gank 47 EENI<ERE
24HDIOs _foo o e W KoL)
13PSMIOs f oo eoo | m jvers || CLK3
26PSMIOs ] e oo s [ CLKO, CLK1
S 26 PSSMIC-)S »| Bank 502 _ | 4xMGT lanes ol
«32HP10s 24LVDS pairs {p, 65 Bank 503 [« JTAG >
5.2x7.6 cm Bank 500 Bank 503 [€—zr OTJCT’DEEF:’R“ gTATUS
form factor TSR T Bank 500 Bank 503 - = >
20 Bank 503 | _DONE »(Red LED D) -
Bank 504 52 HP 10s, 24 LVDS pairs
Bank 64 |«
- PS_CLK | Bank 503 Bank 65 L 22HP 105, 24 LVDS pairs -
33.333333 MHz S \ 4
Oscillator [ 14 j
http://trenz.org/te0808-info
SDRAM Gbit
Connectors Flash Total 1/0 - Other Features
max / Transceivers
GPU/VCU depending on device
4 x Samtec ST5 (TE0808) 4xGTR '
8 GB DDR4 128 MB 204 + 65 MIO | rogrammable clock generator,
4 x Samtec ADMS6 (TE0818) 16 x GTH prog single SUp pls?

Wy,

TE0726 "ZynqBerry" Series s trenz
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, USB, HDMI '.e.'ff”o?m'ﬁ

Raspberry Pi 2

compatible
De_v o Connectors
list

Z-7010, 40-pin "HAT"
Z-7007S headers

Xilinx Zynq OTG-RCLK
J12 o3y ACTZ et PS_CLK 52.000000 MH.
4 r4
GND Card detect, MIOO Bank 500 Bank 500 |« =
Socket J10
AN _FPGA Bank 501 oT6 USB 2.0 ULPI oTG
1 = »{ Bank 34 Transceiver
GND
AING VNP Bank 0 Configuration 12.000000 MHz
A EEPROM Oscillator
VIN_SENSE
l—> Eanics Bank 0 USB/UART
Bank 34 FIFO Bridge
J4 AINO .5 »| Bank 35
EXT_RST _ | Supply-Current Bank 500 QSPI
J3 Voltage Monitor PMOD. PI 1.
. Bank 34 [« 0D, PI0_01 .. 08 » J6
Switch S1 Bank 500  Bank 500 |—MI92 Red LED D2
[ RXD/TXD oL < ESP > J5
J2 FPGA_LED
G'g‘?nﬁ f%gtg:n |< D2..07 » Bank 34 Bank 34 = Green LED D6
N |< DBZ” 13 »{ Bank 34 Bank 502 DDR3L SDRAM
< re »{Bank 34
3.3Ve Green LED D7 GND

http://trenz.org/te0726-info

I Flash  Ethemet  ,sppHy  Total 1/0 Other Features
max PHY

4 x USB2.0 2% DSl display connector, CSI-2 camera connector, micro SD

512 MB DDR3L 16 MB 100 Mbit Host card slot, 3.5 mm audio plug, HDMI type A

21



22

TEO0723 "ArduZynq" Series

AMD Zynq™ 7000, Form Factor like Arduino Shield, DDR3L, Flash, USB OTG

6.9x5.3cm
form factor

Arduino Shield
compatible

http://trenz.org/te0723-info

SDRAM

Device list Connectors Flash
max
Z-7010, Arduino Pmod
7.7007S headers 512 MB DDR3L 16 MB

TE0835/TE0836 RFSoC Series

AMD Zyng™ UltraScale+ ™ RFSoC, DDR4, Flash, Ethernet, USB, EEPROM

AMDZ\
ZYNQ

RFSoC

6.5x9cm

form factor
http://trenz.org/te0835-info
. . Pin
Device list Connectors SDRAM
Packages
ZU25DR, E1156, 2 x Samtec ST5 (TE0835) 4x1GB
ZU47DR speedgrade -1~ 2 x Samtec ADM6 (TE0836) DDR4

W,

e frenz

¢ clectronic
) GmbH
..'\
Xilinx Zyng OTG-RCLK
s Y XC7Z SoC PS CLK 52.000000 MH
4 r4
GND Card detect, MIOO Bank500  Bank 500 [«
"’";m ks"t)ﬁ';’d MIO10.. 18 3, gk 500 Y
OCKeE!
Bank 501 €21 3| UsB 2.0 ULPI | 2TC 5| jg
AIN_FPGA | :
M »{ Bank 34 Transceiver
GND
AING VNV R Bank 0 Configuration 12.000000 MHz!
Analog EEPROM Oscillator
VIN_SENSE| )
——""1 MUX
JTAG
1—> Bl Bank 0 USBJUART
Bank 34 FIFO Bridge
Ja AINO .5 »!Bank 35 on
| Bank 500 [«—22P»{Quad SPI Flash
PMOD, PIO_01 .. 08
Bank 34 [« = » J6
Bank500  Bank 500
P ESP Al
J2 |: o o7 e Fpoa_LED 'E]
< L2. b7 »Bank34  Bank 34
nlt DSIZ'(':” »{Bank34  Bank502 DDRSL SDRAM
< | Bank 34
USB PHY Total 1/0 Other Features
Micro USB OTG, micro USB, 30 Micro SD, on-board USB

FT2232, JTAG/UART/FIFO

Flash

128 MB

JTAG

——> svviN

Oscillator

Jle 32x MIOs

Gigabit ETH

4xMGTR (PS)

8xXMGTY (PL)

Oscillator

Ethernet
PHY Total I/0
1% Gbit 40 x 1/0/ 20 LVDS

+ 32 MIO

Lattice MachX02
Power Cntrl

Xilinx UltraScale+

JTAG and UART

‘\\ “

s trenz

@ clectronic
()
"

GmbH

RFSoC FPGA 40 x10s /20 X LVDS
>
8 signal pairs
ADC 4 CLK pairs o

8 signal pairs

3x Diff Clocks
7x Diff Clocks

64Bit (=
4x 8G DDR4

3 CLK pairs

MIOO0...12 _(F
Dual SPI

J2

Gbi? Other Features
Transceivers
USB2.0 OTG,
8XGTY 4xGTR  \ac EEPROM



Ol

TEF0008 Series : trenz
FMC Card with four SFP+ 10 GBit Ports based on VITA 57.1 FMC HPC Standard o clectronic

AT )

25.0000MHz
Oscillator J1 [ Quad SFP+ J4/J5/J6/J7 j
54.000 MHz A
Oscillator
MAX10
FPGA

Clock Bank2 Bank5
Generator Bank 2 Bank6

I2C / Control

20x GPIO

Bank 3 BATkH

I’C

SFPA/B/C/D RD/TD

GBTCLKO0/1

6.9x8.4cm
form factor [

HPC FMC J2 J

It is intended for use on a FMC HPC carrier
and can not be used stand-alone.

http://trenz.org/tef0008-info
Connector Dimension SFP+ Other Features

69 x 84 mm, SFP+ connector 4 SFP+ 10 Gbit ports for fiber optical SFP Low-jitter programmable clock generator, 3.3V to 1.8V DCDC converter,

HPC FMC excluded (+ 5.5 mm) modules 128 Kbit EEPROM, status LED (green)

TE0802 MPSoC Development Board Virenz
AMD Zynq™ UltraScale+ ™, LPDDR4, Flash, Ethernet, USB, Audio, Display OClaieTe

Oscillator

33 MHz, U15 DDR4 U13

axDip SPI Flash
Switch, S9 u16

Oscillator

AMDZ\
ZYNQ

UltraScale+

micro SD
<ART Card, J9

i

FT2232H
JTAG
Segment - J10
Dieplay, D Xilinx Zynq Oscillator
UltraScale+ 25 MHz, U7

PL PS EEPROM
Bank 503 @

3.5mm
earphone
jack, J12

AAK

Bank 504 [«

Bank 65 | [Bank 500

Bank 502
10%10 r1Bank 66
x10cm
form factor S
Display Port
>‘ PS MGTs H Source J3
- / M.2 Connector
5 Ke; M; PCle x1
1=C _J
http://trenz.org/te0802-info
Devicelist =~ SPRAM Flash Elieine USB User 1/0 Audio Other Features
max RJ45
. EEPROM, USB JTAG/UART microUSB
ZU1CG . USB3.0 Host 2 Pmod 3.5 mm jack . ’ ’
7U2CG 2 GB LPDDR4 32 MB 1 Ghit (type A connector) connectors (PWM output) microSD card, M2 PCle SSD support,

display, power: 5V plug

23



24

W,

TE0890 "S7 Mini" Series s trenz
AMD Spartan™7, Fully Open-Source Module with HyperRAM '.‘i'ﬁ.C“OQmE

AMDZU L ix0PinHeader

SPARTAN? P ———— ——

—_— 32x10

Xilinx Spartan
2 x LED red
D1, D2

XC7825 FPGA

Bank 144 ‘[ > HyperRAM U2

FTDI/UART/4 x 10

Bank 34

2.7x5.2cm

form factor e LT ! 32x10 LED red D3
(Power)
http://trenz.org/te890-info
Device Footprint Config | HyperRAM
list compatible PROM DRAM Total I/0 Interface(s) Supply Other Features
756, 7515, 7S50 Dual-Pinout DIP-40 or 50mil 80 = Standard 1x6 FTDI . 23K Logic Cells, 29K Flops, 45 36Kb
7525 FTGB-196 devices 64 Mb 64 Mb pin for 32 or 64 FPGA 3.3V |/0s cable serial 5V input BRAMSs, 80 mults., fully open source
TEO0714 Series v
. IFeth
AMD Artix™7, Flash, 4 x GTP Transceiver, Form Factor 3 x 4 cm only '.e. .e..c rons
AMDZ -
ARTIX? Xilinx Artix-7
G FPGA N
48 x |10s, 24 x LVDS pairs 48 x |10s, 24 x LVDS pairs
< »|Bank 34 Bank 15 [« »
6 x 10s, 3 LVDS pairs 2 x10s
< »Bank 14  Bank 14 |« >
34 x 10s, 17 x LVDS pairs
25.000000 MHz | CLK25M < >
JM1 JTAG
< » B
At »Bank( BOOTMODE
Bank O [«
Oscillator GIP
MGT_CLKO Transceivers
3x4cm >
form factor 4 x MGT lanes » Bank 216
— 4
http://trenz.org/te0714-info
Pin Gbit Cony;
Device list Connectors Flash Total I/0 . Voltage Other Features
Packages Transceivers (B14)
138 3.3V Differential MEMS oscillator for MGT clocking,
15T, 35T, 50T CSG325 2 x Samtec LSHM 16 MB + 5 (QSPI 4 x GTP or XADC analog Input, eFUSE bit-stream
or user 1/0s) 1.8V encryption (AES), single supply



TEO0727 "ZyngBerryZero" Series

AMD Zynq™ 7000, Raspberry Pi Zero Form Factor, DDR3L, Flash, USB, mini HDMI

AMDA1
ZYNQ

http://trenz.org/te0727-info

Device list e Flash
max
Z-7010 512 MB DDR3L 16 MB

TEQ725 Series

Xilinx Zynq
| RENNGEET
DDR3L SDRAM
USB 2.0 PHY :
Processing 16 MByte
Logic QSPI Flash
Micro |USB [ FTDIUSBto € Card Slot
UsSB JTAG/UART | JTAG f ——
HDMI
26x GPIO Mini Type C
3x6.5cm HAT Header IFRER
form factor cSsl-2
Connector
)
h:&'l;r Total I/O Other Features
40-pin 96 GPIO 2 x micro USB2.0, microSD card slot,

AMD Artix™7, Flash, HyperRAM, 2 x 50-pin Headers, 2.54 mm Pitch

AMD 1
ARTIX7

http://trenz.org/te0725-info

Pin

Device list Connectors
Packages
15T, 35T, 50T, )
75T 100T (SG324 2 x 50-pin headers

J1

35x7.3cm
form factor

HyperRAM

max

8 MB

Xilinx Artix-7

Mini HDMI type C, CSI-2 connector (camera)

‘\\ “

Quad SPI Flash

SPI_SCK

12c

42 x 10s, 21 x LVDS pairs ,

DONE
Red LED D3

trenz

)

J2

FPGA
100.000000 MHz |CLK_SYS | o\ 1, Bank 14
Oscillator

Bank 0
HyperRAM  i«————>| Bank 15 Bank 14
Bank 34

42 x 10s, 21 x LVDS pairs »| Bank 35
Bank 16
Green LED D2 SYSLED Bank 14 Bank 0

\__ Bank0 Banktd /
JTAG XMOD | UART

( JB1

)

The TEQ725LP series is the same form factor, but w/o POF adapter and
depending on variant 3.3 or 1.8V main power VIN, 4 diff. pairs in extra
header J3, system clock 25 MHz (can be customized on request).

Flash EEPROM @ Total I/O

32 MB 16 KB 87

Other Features

Optional POF (Plastic Optical Fiber)
adapter (125/250 Mbit/s), single supply

25



26

W,

TEO0716 Series s trenz
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, USB PHY, low power SAR ADCs (gt

)
0 () '\
52.000000
25.000000 MHz
MHz Oscillator
Oscillator
/ Xilinx ZYNQ \
XC7Z SoC
LED 0.1

|<—>Bank_33 ULPI ot
Bank_501|«—»{ USB 2.0 PHY
RGMI =
<>

Bank_501

AMD1
ZYND & m

MDI_ | Ethernet

10x SAR ADCs

50xHR 1/0s(24 LVDS p. + 2 s.e.)
Bank_13|¢—————————>

|€«—>(Bank_34
X Bank_33 24x HR I/Os

32-bit

Bank_502(«-25 5. ppR3 SDRAM

10x Diff
analog
inputs

JP1

48x HR I/Os (24 LVDS pairs)| PS_POR_B

Voltage

nnnnn (35 Bank_500 Monior
}-RGB LED2 Bank_34
(B 1207 ) «——{eani 500 2
aspI
Bank_34 Bank_500
T MAC 12C BUS
- Bank_50
EEPROM L ) Bank 500 33%35:?”3:;;:%
EEPROM
45x6.5cm Bank_0|«TAS usB
f f t SDIO UART FTDI DATA
orm factor / BxMIOS |6 501 Bank_500
6x sni SD_OET, lgank 34 —J
—
J2 Micro
UART UsSB2.0
L UART_OB_DISABLE Recj:’;‘“'e
' EggfglgM 12.000000
http://trenz.org/te0716-info 58] oseler
SDRAM Ethernet usB Total Gbit
Device list Connectors Flash . Other Features
max PHY PHY 1/0 Transceiver

On board 10x 12-bit low power SAR ADCs
Z-7020 2 x FCI Bergstak 1 GB DDR3L 32 MB 1 Gbit USB2.0  120xHRPL | 2xPSMIOs upto2 MSPS, low power oscillators, USB2.0
to UART/JTAG interface, EEPROM

W,

TE0728 Series s trenz

AMD Zynq™ 7000, DDR3, Flash, Ethernet, CAN, Automotive (dedrene

ZYNQ Ve — = )

A
Ethernet 25.000000 MHz Ethernet
PHY1 Oscillator PHY2
A A
Xilinx Zynq
Py @
XA72020 SoC
» Bank 34 Bank 34 |«
10_0..10_3 | Bank 500 Bank 33 | 24X 105: 15X LVDS pairs
48 x 10s, 24 x LVDS pairs »| Bank 13 Bank 35 |« 20 x 10s, 10 x LVDS pairs
| 22x10s, 11 x LVDS pairs
Trar?sAc':iver [T e il
» MIO16 .. MIO53
71 Bank 501 J2
Bank502  Bank 500 €——190 YBATT
2,
DONE Bank 0 Bank 500 |«
6x6cm
form factor Bank 33
PS_CLK
MOrl gank 500 Bank 500 [ o=
Cli or
http://trenz.org/te0728-info
I SDRAM
Device list Connectors i Flash EEPROM Ethernet PHY Total I/O Other Features
XA72020 . Automotive, real time clock
3 3 x Samtec SEM 512 MB DDR 16 MB 8 KByte 2 x 100 Mbit 124 + 30 MI ’ ’
(automotive FPGA) 5 5 8 n 30 M0 CAN, single supply



TE0729 Series

AMD Zynq™7000, DDR3, Flash, Ethernet, EEPROM, USB, e.MMC

AMDA1
ZYND

52x7.6 cm

form factor
http://trenz.org/te0729-info
Device list = Connectors e Flash e.MMC
max
3 x Samtec 512 MB
Z-7020 LSHM DDR3 32 MB 4-64GB

TEQ745 Series

‘\\ “

e frenz

¢ clectronic

48 x |10s, 24 x LVDS pairs

48 x 10s, 24 x LVDS pairs

<

J1

Ethernet

PHY

2x 100 Mbit,

MAC1 EEPROM
MAC2 EEPROM
MAC3 EEPROM

Bank 33
P Bank 13

Xilinx Zynq
XC7Z SoC

Bank 34

Bank 34

Quad SPI Flash Bank 500

DDR3 SDRAM Bank 502

Green LED D2 J—22NE I Bank 0

Blue LED D8 MIO7 | gank 500

33.333333 MHz | _PS-CLK
Oscillator

1’cCo

SDIO Port
Expander

SD Card

Bank 500

Bank 500

Bank 35
Bank 34

Bank 501
Bank 500
Bank 500

Bank 500
Bank 501

Bank 0

Bank 501

Bank 501

Bank 500

25.000000 MHz
Oscillator

Gigabit
Ethernet PHY
52.000000 MHz

Oscillator
USB 2.0 ULPI

Transceiver

USARTO RX/TX

10/100

< » Ethernet PHY
10/100

< P Ethernet PHY

GmbH

J2

30 x 10s, 15 x LVDS pairs

10 x I0s, 5 x LVDS pairs

MIO16 .. MIO53

AAAAA

1’1

YYYYVYY

MIOO VBATT
an

1>cCo

System
Controller
CPLD

JTAGSEL
< NRST

JTAG

ﬁ

>
JTAG

USB PHY E

USB2.0 0TG

1 Gbit

AMD Zynq™ 7000, DDR3L, Flash, USB, Ethernet, 8 x GTX

AMDA1
ZYND

3xMAC

EPROM

address

Total 1/0

136 + 14 MIO

‘\\ “

o tre

Other Features

Real time clock,
single supply

nz

@ clectronic

»!
»

CLKIN
2x10s

25.000000 MHz
Oscillator

CLK1
CLK2

A g Bank 33
uad Clocl I°’c
Generator R

{MGT_CLK3

Xilinx Zy

Bank 111

MGT_CLK1

Bank 112

4 x MGT lanes

Bank 111

A

48 x 10s, 24 x LVDS pairs

Bank 12

48 x 10s, 24 x LVDS pairs

Y

Bank 13

2x10s

XC7Z SoC

GTX Transceivers

»

nq

12 x MIOs
MGT_CLKO
MGT_CLK2

Bank 501

4 x MGT lanes
48 x 10s, 24 x LVDS pairs

Bank 112
Bank 111
Bank 112

Bank 33

52.000000 MHz
Oscillator

USB_OTG

GmbH

5.2x7.6cm

Bank 12

Bank 501 USB PHY

48 x 10s, 24 x LVDS pairs

A
YVYY

2x10s
Bank 13 Bank 35 <

Quad SPI Flash Bank 500 Bank 34 48 x 10s, 24 x LVDS pairg
Bank 502 Bank 35 (< 2x10s >

2 J2

MAC EEPROM = 3| Bank 500 Bank 34 2x10s

5 x MIOs
< JTAG

J1

Bank 500 [

System
Controller
CPLD

A

Bank 501

Bank 0

JTAG_EN
—>

DONE

Bank 0
12,
Red LED D2 rc
1°C 3.3V I°C Translating
Repeater

Green LED D1

VBAT_IN

INIFOLY |

1’C 3.3V

form factor
http://trenz.org/te0745-info
Device list Connectors SDRAM Flash
max
£-1030, 2-7035, 5\ camtec ST5 1 GB DDRAL 64 MB

Z-7045

Ethernet
PHY

1 Gbit

usB
PHY

USB2.0 0TG 250

Total 1/0

+ 6 MIO

Transceivers

Gbit

8 x GTX

Other
Features

Real time clock,
single supply



TEQ0782 Series

W,

s trenz

AMD Zynq™ 7000, DDR3, Flash, 2 x GBit Ethernet, 2 x USB, e. MMC, 16 x Transceivers 'f;'ﬁ.C”OQmE

AMDA1
ZYND

85x85cm
form factor
http://trenz.org/te0782-info
Device list Connectors SILLL) Flash e.MMC
max
21035, 7045, g camtecQTH  1GBDDR3  32MB  4-64GB

Z-7100

TEQ0783 Series

J3 )
A AAAAA
25.000000 MHz i
A
XC7Z SoC ol
Bank 0 AR
Quad Clock <| o o[22
Bank 35 x| ¢l c|a|alQ Red LED D1
Generat e 5| 5/5|5| 8| (RedLEDDT)
Eley olr - GTX Transceivers d‘ 55 =1=l5 &
’ = »(Bank 111 HEERIE
NGT CLKS | e 12 HEERR
— MoT oiko 1Eak 109 Bank 110 ¢ s —
TR >{Bank 110 g2k 109 | v ¥
= > Bank 111 gank 110 |«
| 4 x MGT lanes Bank 111
= 4 x MGT lanes 5| Bank 112
Bank 500 Bank 10
Bank 11
DDR3 SDRAM Bank 502 Ba"k .
an|
33.333333 MHz | PS_CLK
Bank 500 Bank 501 Ethernet PHY1
J Bank 500 25000000 Wiz J2
. scillator
LSS s e g
< - 2 g [T Bank 12 | 40%105,20x VDS pairs
Bapacd Bank 13 : 40 x |0s, 20 x LVDS pairs :
MAC EEPROM g
(o Eeon) Bank 501 USB20UF
Serial EEPROM Transceiver
12C Voltage-level 52-‘&%%&20":'”1
Translator
USB 2.0 ULPI
c33v Bank 501 »{ Transceiver
Ethernet Gbit
USB PHY Total I/O - Other Features
PHY Transceivers
2% USB2.0 Programmable clock
2 x 1 Gbit o076 250 + 2MIO 16 x GTX generator, real time

AMD Zynq™ 7000, Memory on both PS and PL, Flash, Ethernet, USB, e.MMC

AMDZ\
ZYND

85x8.5cm
form factor

http://trenz.org/te0783-info

Device list Connectors SELL)
max
Z-7035, Z-7045, 3 x Samtec QTH 1 GB DDR3 32-bit (PS)

Z-7100 2 GB DDR3 64-bit (PL)

28

Flash

32 MB

e.MMC

4-64GB

Xilinx Zynq XC7Z SoC

clock, single supply

Ethernet Gbit
PHY Uz Transceivers
. 16 x GTX
1 Ghit 166 4XGT

\)
O
« trenz
@ clectronic
0 ’l GmbH
(1]
S
8x MGT Lanes, 2x CLK Input CONFIGX, BOOTMODE, nRST, JTAGENQ
‘84x HR 1/0/42x LVDS pairs > JTAG
JTAG J43
< rmmemeeeone Green LED D2 PG_ALL
6-pin_ header .} (__
ps_CLk _-o-pineacer. 33.3 MHz
Oscillator
¢ eMMC Interface > -eMMC Flash
PL_CLK 33.3 MHz
bit PS Interface 1 GByte Oscillator
MIG_SYS_CLK DDR3 SDRAM 200 MHz
64bit PL Interface 2 GByte Oscillator 250N
Oscillator (=]
B9_CLK DDR3 SDRAM) _ ("425 MHz =
HY LED 0. 1 Oscillator Gigabit O
(RGMIL, PHY Reset | E!gzrcet 5
USB2 ULPI, PHY Reset USB2 52.0MHz o
l82x HR I/0/41x LVDS PHY Oscillator €
. o
%D“'A?O‘GX MIO's) usBOTG (&)
X !
2 M 52 £
<Temp. Zynq (analog value; 4x User GPIO 5]
17
2x MIO (UART) Temp. PCB U>J'
U=
Temp. ICs DCDC
Quad PLL Clock ﬂ
Generator 2! lMHz uU13/U16
Oscillator
Ref. CLK RTC
EEPROM/ (EEPROM =
€8 MGT Lanes, 2x CLK Input |, 40x User GPIO Red/CED'DA
g —
. PROG_B, DONE, 4x user GPIO, Bootmode-Pin, PS_POR
N—

Other Features

USB2.0 OTG, programmable
clock generator, real time
clock, single supply




Development Boards S‘/“UPS‘/S®

DesignWare® ARC® EM Software Development Platform
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AARC . trenz

eSS ¢ ¢lectronic
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The DesignWare® ARC® EM Software Development Platform is a flexible platform for rapid software development on ARC
EM processors and subsystems. Itis intended to accelerate software development and debug of ARC EM processor-based
systems for a wide range of ultra-low power embedded applications such as IoT, sensor fusion, and voice applications. It
includes an FPGA-based hardware board with commonly used peripherals and interfaces for extensibility. Downloadable
platform packages containing different hardware configurations enable the board to be programmed with different ARC EM
processors and subsystems. The packages also contain the necessary software configuration information for the toolchain
and embARC Open Software Platform.

The development platform is supported by Synopsys' MetaWare Development Tool Kit, which includes a compiler, debug-
ger and libraries optimized for maximum performance with minimal code size. The embARC Open Software Platform (OSP),
available online from embarc.org, gives developers online access to device drivers, FreeRTOS, middleware and examples
that enables them to quickly start software development for their ARC-based embedded systems.

Each hardware configuration includes an ARC EM processor and subsystem with access to 16 MB of PSRAM, 16 MB of SPI
Flash and a wide range of peripherals such Audio Line In/Out, UART, SPI, 12C, and ADC. A 9-D motion sensor enable fast
development of loT applications. Two digital MEMs micro-phones can also be used for the development of voice
applications. The hardware is extensible using the popular Arduino® interface and extension is also possible with Digilent
Pmod Interfaces, mikroBUS headers and a 50-pin header. Debug and trace are handled with USB/JTAG interfaces and a
NEXUS interface for ARC Real-Time Trace (RTT). The board includes a micro-SD card slot for loading application software.

Key Features

« AMD Kintex™ 7 XC7K325T-2FBG676C * 2x 8 MByte PSRAM
« 32 MByte Quad-SPI Flash memory (for configuration * 32 MByte User Quad-SPI Flash memory
and operation) « Micro SDcard Socket
« USB-JTAG bridge FT2232H « 3-axis gyroscope, 3-axis accelerometer, 3-axis
« FPGA configuration through JTAG and SP! Flash magnetometer
memory « Stereo audio codec MAX9880A
 SPI Flash configuration through JTAG and USB + 2 x PDM microphones
- Connectors « 2 x 3.5mm RCA audio jacks (input/output)
- Arduino compatible pin headers » 100 MHz user clock oscillator SiT8008

- MicroBUS compatible pin headers

« Status LED LED
- 3 x Pmod compatible pin headers Status S, power

- 50 pin header 2.54mm (40 single-ended 10, < 12V sower supply (separately included in the scope
20 differential lanes, variable VCCIO) of delivery)

- Mictor debug connector » Dimensions: 72,5 x 137 mm

- 10 pin debug connector 2 mm « Article number: TEC0089-02-D2C-1-D

Available at http://trenz.org/tec0089



TECO0330 PCle FMC Carrier

AMD Virtex™7, FMC HPC, 8 lane PCle GEN2 card, DDR3 SODIMM Socket

AMDA1
VIRTEX”

10.66 x 16.76 cm
form factor

http://trenz.org/tec0330-info

Device list SDRAM Flash Total I/O
DDR3 SODIMM Up to 202 FPGA 1/0 pins
XC7VX330T Socket 32 MB on FMC connector

TEF1001 PCle FMC Carrier

AMD Kintex™7, FMC HPC, 4 lane PCle GEN2 card, DDR3 SO-DIMM Socket

AMDA1
KINTEX”

10.66 x 16.76 cm
form factor
http://trenz.org/tef1001-info
Device list SDRAM Flash Total 1/0
XC7K160T 8 GB DDR3 (max) 32 VB 160 on

SODIMM Socket FMC connector

30
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« trenz
¢ clectronic
) GmbH
() () '\
Xilinx Virtex-7 12— -
FPGA GND
JTAG J9
1 Bank 0 l
GTH Transceivers J2
PCIE_CLK
po »(Bank 115 Bank 116 [« 2X MzT lanes >
4 x MGT lanes 4 x MGT lanes
< P Bank 114  Bank 117 [« >
S | o 4 x MGT lanes 4 x MGT lanes |
2™ MGTCLK [ o 118 Bank 118 = GBTCLKO, GBTCLK1 il
P »| Bank 115 Bank 117 [« -
MGTCLK2 || pank 118
re [ Quad Clock | 2PR3-CLK I ok 35 Bank 19 |48 X105, 24 x LVDS pairs
Generator Bank 37 |<€ 34 x 10s, 17 x LVDS pairs >
x[ A Bank 38 | 34 x10s, 17 x LVDS pairs
g. z| (25.000000 MHz Bank 39 <€ 44 x 10s, 22 x LVDS pairs » &
x Oscillator 8
3| o Bank 17 | <€ gtig EEE; <
y Bank 18 | <€ : 8
(&)
PLL/ Clock FCLK__ 5! Bank 18 JTAC =
Conditioner w Bank 15 2
Quad SPI Flash Bank 0, 14 A FEX0.5 o » 12c
Bank 34,35,36 T ke
; Bank 16 [« > System JTAG
I e 1’C____| Controller
[uz 204-pin SODIMM <€ > ETSERGE
SPl |
> F1PWM | J4
o5V 1’c DC-DC Power 1’c

Gbit
Transceivers

10 on FMC
8 on PCle lanes

Gbit Transceivers
Transmission Rate

13.1 Gbit/s

Other Features

FMC High Pin Count (HPC) connector,

programmable clock generator

Bank 33

Bank 14

Bank 115
Bank 115

Bank 0

DDR3 CLK

£xGTX Lanes 5~
PCIE_CLK T

Bank 3

Bank 2

20 MHz 200MHZCLK_EN
Oscillator

FMC Fan FAN_FMC_EN a0
Load sy -
Switch 2-pin Header J6
FAN FMC
PCIE_RSTb

QSPI Flash
Memory

e
EPGA JTAG. oo VIR0 VIDZFNC vAD)
Switch S1 CPLD JTAG_EN

Bank 2

Bank 1
Bank 0

Gbit
Transceivers

4 on FMC
4 on PCle lanes

Bank 13 Green LED D1...D5,
Bank 14 —>{_Green LED D6 ... D9 | Pushbutton S2 Bank 0
Bank 15|—>{__GreenLEDD10 ] ((Green LED D11 Je—————{Banko

P
I ROGRAM B sank s
Bank O . Bank3
Bank 14 12x user GPIO FEX0 ... FEX1, FEX_DIR, FPGA 'C ks
RUN

DCDC U3 Bank 1
LTMA674A ALERT Bank 1
1.5V, 4V, 26A max. x Bank 0
3-pin Header J10 LTMEC Bank 1
DCDC U4 Bank 1
LTMA4674A ALERT Bank 1

1V, 26A max. X Bank0 J

Other Features

Vita 57.1 FMC HPC slot, programmable clock generator,

200 MHz low jitter LVDS oscillator

\‘ t\
° .\ GmbH
Xilinx Kintex SC CPLD
XC7K FPGA SoC
48 HR 1I0's, 24 LVDS
ok 12 s, pairs FMC JTAG ok
34 HR 1/O's, 17 LVDS pairs FMC_PG_CaM
Bank 13 - Bank 1
Bank 15 34 HR l/O's, 17 LVDS pairs FMC_PG_M2C Bank 1
o 16 ¢4 HR 1O's. 22 LVDS pairs FMC_PRSNT e
an 4x GTX Lanes FMC | FMC EC
Bank 116 2 Bank 2
Bank 1 2x MGT Clock Input Rl VIDO ... VID2 Bank 1
! EN_FMC_VADJ
Bank 15 ix :anf;\k ‘: Tm t e [P pmc vapy |2
x BIDIr Clock Inpu ; _FMC_\
Bank 13 ©A max Bank 1
64bit DDR3 Memory Interface FMC_VADJ
Bank 32/33/34 \
DDR3 I’C
204-pin SODIMM Bank 2
v2 6-pin Header J8 [«—CPLOITAG y1p o
F1PWM
Bank 14 [« Quad Awire FAN Bank 0
Bank 1 o u Header J4 FISENSE 5l panko
Bank 14
PLL Clock
Bank 14 LK2
25.000000 MHz .
BLLEC



Wy,

H )
TEF1002 PCle FMC Carrier N tlretn'z
A A electronic
PCle Carrier for Trenz Electronic 4 x 5 Modules and LPC FMC S
| Status LED 2 x green LED ] CPLD 4|
J10 FIFO bridge JJTAG 10 x DIP Switch
y FIFO MAX10 51,82 J
rConlroI, = CRED > I
12c 4x 10 . 12c|
flarsiione
2x (M)I0 M_JTAG
15x10/
7 x LVDS,
PHY_MDI PGOCE)R:
MODE,
moroso || UARTI NOSEQ %
card
Socket J4
R

Firefly A [ 8XLVDS /16 x 10

J11J13

10.66 x 16.76 cm

Firefly B 8xLVDS /16 x 10

Electronic

JB1 M1 4x5 SoM

form factor 13
PJTAG 4 x (M)IO
header —
56 x 10 /28 x LVDS,
PSBATT 12x10/6x LVDS 2 x CLK
A [ A ]
Ji

http://trenz.org/tef1002-info

PCle Carrier Connectors

LPC FMC, SFP+, PCle x1, SATA with pin 7 power configuration for SATADoM, RJ45 Gigabit

For4x5cmmodules  “pyornet micro USB to JTAG/UART bridge, 2 x 8 LVDS (FireFly), microUSB, microSD card

TEI0022 DataStorm DAQ
M-Board FMC Carrier for M-Series Precision Converters

intel

/ Intel Cyclone V N\
FPGA SoC

Other Features

MAX 10 CPLD, 4 x LED, module reset button,
10 x configuration/user dip switch

W,

s trenz
@ clectronic

)
0 " | GmboH

SV R
SC Intel
MAX10

b

ETH PHY N
via RJ45

FTDI UART

USB PHY with HUB N FezzElig legts

and Connector

<
5
=
)
S
c
@
]

Temperature N
Sensor

4-Bit DIP
Switch

Pmod
Connector

Y

FPGA
HDMI Transmitter
with Connector

Y

2x Green
User LED

Y

13x16 cm

=]
o
a
@
»
o
=
Y

N
D

FTDI JTAG via|

\‘_ DDR3 SDRAM
Micro USB

U28..29

le sD-Card
Connector J3

4x Green
User LED

QSPI Flash
x
Pushbutton

4-Bit DIP
Switch §7

o

Red Status
Connector LED

7x Green

Clack Power LEDs

Generator

4-Bit DIP
Switch

"
il

Power
Monitoring

X ELER

form factor W / swa
v v
{Ax SMA Connector} { FMC J4 ]
http://trenz.org/tei0022-info
Device list Skl Flash On Board Interface
max
Gyclone® V 1GBforHPS 32 MB SPIforHpg  |P 107 X SMA connector, temperature  Gonnectors: LPC FMC, 4 x Pmod, JTAG, UART
5CSEMASF31C8N 1 GBfor FPGA 32 MB SPI for FPGA sensor, Intel - MAX™ 10 via microUSB B (for FPGA and HPS), 4 x USB2.0

for board management

host, Ethernet,

Other Features

Power: 12V input

SD card, HDMI supply voltage

31
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TEB0911 UltraRack+ Board s trenz
AMD Zynq™ UltraScale+ ™, 6 FMC Slots, Gigabit Ethernet '.f'i?troDiﬁ
AMDAN

ZYNQ

UltraScale+

Key Features

The TEB0911 UltraRack+ board is integrating a AMD Zyng™ Front Panel
UltraScale+ ™ MPSoC with 2 x 64 MByte Flash memory for configu- « 4 X FMC
ration and operation, DDR4-SDRAM SO-DIMM socket with 64-bit -4 GTH per FMC
wide data bus, 22 MGT lanes and powerful switch-mode power - 68 ZyngMP PL |10 per FMC
supplies for all on-board voltages. The TEB0911 board exposes the « DisplayPort (2-lanes)
pins of the Zyng™ MPSoC to accessible connectors and provides a « RJ45 ETH + dual USB3 combo
whole range of on-board components to test and evaluate the Zyng™ .
UltraScale+™ MPSoC and for developing purposes. The board is ggal Stack SFP+
. , . (bootable)
capable to be fitted to an enclosure, whereby on the enclosure's rear
and front panel, I/O's, LVDS-pairs and MGT lanes are accessible + Status LEDs
through 6 on-board FMC connectors and other standard high-speed

interfaces, namely USB3, SFP+, SSD, GbE, etc. Back Panel
« 2xFMC
« AMD Zynq™ UltraScale+ ™ MPSoC - 4/2 GTH
- 1156 Pin Package - 12 ZyngMP PL 10 per FMC
- Assembly options: ZU6, ZU9, ZU15 + 56 SC 10
 64-bit DDR4 SODIMM (PS connected) - USB JTAG/UART ZyngMP
» M2 PCle SSD (1-Lane) - USB JTAG/GPIO FMC
» e.MMC (bootable) « CAN FD (DB9 connector)
« 2 x 64 MByte Dual QSPI Flash (bootable) + SMA (external CLK)
« System controller (LCMX02-7000HC) + 5-pin 24V power connector
- Power sequencing
- 10 expander Additional Information
 Configurable PLLs » 40.6 x 23.43 cm board size
- GTH/GTP reference CLKs « Other assembly options for cost or performance optimization

plus high volume prices available on request.

http://trenz.org/teb0911-info
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TEI0O006 Series Virenz
Intel® Cyclone® 10 GX SoM, DDR3, Flash, Ethernet, MAX 10 as power sequencer ',f'i?troDiﬁ

intel e J3 ]

Intel
Oscillator
yclons

FPGA Clock Generator > Intel
axcik| si5345,U14 | e | MAX 10
MGTs

12 x MGT
. CPLD
5 x Conf. 4J>EI_I/:)G CLK, Status Bank 3
P
BanK 3 1xCLK PHY LEDs, CLK 2|Bank 2
an ”| DDR3 SDRAM Bank 6
uU12,U13 LEDs green [<"Y"pHy | EDs| |BaN
:
QSPI FLASH U1 LED red 22xiohlo
1xCLK staws P(Bank 8
Bank 2A D > QSPI FLASH U3 4x10 Bank 5
ETH PHY U2 JTAG
KSZ9031MNXIC Oscillator P|Bank 1B
6x8cm 25 MHz, U21
form factor TEMPDIODE »Bank 1A
2 x Analog DIFF Input
Bank 2L 9 x Analog Input
Bank 2K € /8x10
— -lzs xLVDS

http://trenz.org/tei0006-info [ I ] [ J2

Device list Connectors SDRAM Flash Ethernet Other Features

10CX220, 10CX150, Intel® MAX® 10 as power sequencer, EEPROM,

100X105 3 x Samtec ST5 2 GB DDR3 256 MB 1 Gbit 4 LEDs, 5V input voltage
TEIB0006 Yrenz
Development Carrier Board for Trenz Electronic's TEI0006 FPGA Module o clectronic
(1)

Key Features

RAM/Storage
- EEPROM

On Board

» 3x LEDs (power, 2 x user)

« 3 x1/O expanders

« 3 x push buttons (2 x user, system
controller config)

« DIP switch

Interface

« 2 x SFP connectors

« 3 x Samtec ST5 B2B connectors

12x15 cm « FMC HPC connector (10 x transceiver,

form factor 34 x LVDS on LA, 10 x LVDS on HA),
VADJ=1.8V

- Gigabit Ethernet connector

» USB2.0 - microUSB (JTAG/UART)

- USB3.0 - type C

Power
http://trenz.org/teib0006-info « 12V input voltage
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Resources http://trenz.org/tei0001-info

TEI0001 series "MAX®1000" loT Maker board

10M02, 10M04, 10M08, 10M16

W,

TEIO001 "MAX1000" and TEIO003 "CYC1000" Series s trenz
Arduino MKR Standard 2.5 x 6.15 cm

¢ clectronic
. ‘| GmbH
(1

Resources http://trenz.org/tei0003-info

TEI0003 series "CYC1000" with Intel® Cyclone®

10CL006, 10CLO10, 10CLO16, 10CLO25

8 or 16 KLE 25 kLE
8 to 32 MByte SDRAM (max. 64 Mbyte) 8 MByte SDRAM
8 MByte Flash 2 MByte Flash

USB programmer on-board

JTAG and UART over Micro USB2.0 connector

ADC 8 x 12 Bit, 12 MHz oscillator

optional MEMS oscillator

optional Pmod headers

supply USB/pins, 2 switches, 8 configurable and 2 status LEDs

21 1/0 Arduino MKR compatible headers
JTAG and UART over Micro USB2 connector
LIS3DH 3-axis accelero-meter

2 x 14-pin headers providing 23 GPIOs

1 x 3-pin header providing 2 GPIOs

Pmod: 2 x 6-pin support

5V power supplied from the USB port or via a pin 8 configurable and 2 status LEDs, user push button

- 5V single power supply with on-board voltage regulators

TEI0009 C10LP RefKit Development Board :‘\i‘renz
Intel® Cyclone® 10 LP, Integrated USB Programmer2, 2 x 10/100 Ethernet, USB2.0 (Eteaielie

0 0 o
Oscillator Serial
12 MHz, U16 Configuration
FLASH U5

intel

Push Button
Ss7

Arduino
Interface

4 Digit 7
Segment
Display D11

Cyclone 10 LP

AD5592R U2
Bank 6 Bank 1
Pmods
CLKs 16x10 .| Pmods
P3, P4 T Bank 8 Bank 2 P1, P2
Pmods < Bank7 Bank 3
5 Bank 5 Bank 4 < Button
-
8511 om
form factor ETH PHY
KSZ8081MNX
(Power) Push Button
ETH PHY 52
KSZ8081MNX Oscillator
. . u19 }
http://trenz.org/tei0009-info .z
Device list Connectors el Dz PTG D SliEe uUsB Other Features
max QSPI max max PHY
QSE (for LVDS), . . . . Integrated USB
10CL055 Pmod. Arduino, SMA 512 Mbit Up to 512 Mbit 128 Mbit 32 Mbit 2 x10/100 USB2.0 programmer2
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TEL0O0O1 "LX0O2000" Series s trenz

: - : electronic
Lattice X02 FPGA, Arduino MKR Standard, on-board USB/JTAG and USB/serial S
Y
| /) Lattice MachX02
#=LATTICE LCMXO02-400HC
CPLD
Bank 0
Bank 1
Bank 1
»| Bank 0 Bank 2
FTDIUSB2 [€—* JTAG »{Bank 0
JTAG/UART ’ o
e P 6 parallel I/O's > B [ e
4 Bank 2 4% Pin Header
; Pou2
USB Data Configuration
EEPROM
Y
Micro USB2 B
(receptacle) J1
Bank 0« 1/O's
25x6.15cm (RedLEDDT Jo—=er-22ME —Banka 2105
i b Bank O}«
form factor |
LED1...3 Bank 4 Bank 0 RESET |
LEDL..8 Eapiel USET_BTN
http://trenz.org/tel0001-info 3:3vO—{_Green LED D2 ] \ )
Device list On-Board Total I/O Cl_o e Other Features
Oscillator
22 on MKR header,
) USB/JTAG, o ’ 8 LEDs, 2 push buttons, supply: USB or 5V
LCMX02-4000HC USB/serial 21/0 on additional header, 100 MHz MEMS from pin header, RC-networks

optional Pmod header +8

TE0876 IceZero Series Virenz
Lattice ICE40HX, Raspberry Pi HAT compatible, SRAM, Flash, Open-Source '.e.'i.c”on'&

Lattice iCE40
HX4K FPGA SoC

=LATTICE

3x Red LEDs D2 ... D4 J€E21 -3 IBank 0/ 1

Bank 0

Push Bution 51200t Select Bit gy o
- ¢ 16bit Interface »|Bank 1/2/3

Bank 2

Bank2/3
100.000000 MHz|
Bark2
Bank 0/3
[ oscillator | :
i (optional) | » Bank 0 Bank 1 |« Sli0s >
Bank 0 [<€ DART >
[r— SPI
i Oscillator | Bank 0 Bank 1 [«
i (optional) > SPI
= Bank 2 [« >
FPGA Config. 2x20
5 6 X 3 05 cm Bank 0 Flash Memory Pin Header
A A Bl
form factor Bank 0|« >
EEPROM
Bank 0 Bank 2 RESET
Bank 2 DONE
) —

http://trenz.org/te0876-info

Device list Connectors S?:;QM Flash Other Features
. . 100 MHz user clock, 3 user LED, supported by fully open source FPGA
iCE40HX 4 2x6-pin Pmod connectors 4 Mbit 8MB toolchain, fast FPGA configuration from Raspberry Pi, full FPGA design flow

(no default)

external SRAM on Raspberry Pi (all open source)
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TEMO001 "SMF2000" Series s trenz
Microchip SmartFusion® 2, Arduino MKR Standard, SDRAM, Flash, UART/JTAG (gt

:
@ MICROCHIP e (SR —osav

FPGA SoC
16bit Interf: '
SDRAM it Interface Bank4/7 8x Red LED's D2 ... D9
A A
LED1
P plgankz B!
LED2...6
Bank 2
N LED7 ...
L JTAGSEL | o Bank 7 8

Bank 1|—2SERLED o (RedlEDDI0)

12.0000 MHz 8 1/0
Oscillator Bank 2. <—S>

»|Bank 2
FTDI USB 2.0 |« SRS 5 lBank3 Bank 1}€—""° > ;
"TAAE;’;?T | Sreralel oS Ll e 1310's i"‘" el
X
UsB Data‘ ' rc S wmﬁ?er
25x6.15cm feceptacie Jo 33V 8y N
form factor ’ - P
I G g O S DIRFITIG P
Main Clock e VY |
Crystal Oscillator
Aux Clock
http://trenz.org/smf2000-info
Device list SDRAM Flash Clocks JTAG/UART Total 1/0 Other Features
mggggg mggg;g 3 MB 8 MB 25 MHz system clock microUSB2.0 31 (81/0 1 x Pmod header, 1 x 3-pin headerfor LiveProbes,
M2;5060 ' 32.768 kHz auxiliary clock connector 231/0 2 x 14-pin header) 9 user LEDs, 1 user push button

Wy,

TEMOO0O05 Series \ trenz
Microchip SmartFusion® 2 SoC, DDR3, Flash, Ethernet, EEPROM (GESiele

()
ICROCHIP RESET DEVRSTN A R
Supply Monitor Microsemi
12 MHz SmartFusion2
Oscillator SOC FPGA
| ETHRX/TX ”
| oXETH_LED o 10/0oIoPs Bank 7

e

25MHz
Oscillator

256 Mb SPI Flash SPI0 Bank 2
2Gb DDR3 16 bit Bank 0

B2B 28 x MSIOD / 14x LVDS

€ P»| Bank 6
28 x MSIO / 14x LVDS
< P Bank 4, 7
P 41 x MSIO / ULPI, SPI1, UARTO, UART1, GPIOs
<€ Bank 1,2
¢ JTAG, JTAGSEL .
SC_SPI
< = Bank 2
FLASH_GOLDEN
3.1x5.6cm Bank 1
form factor P 2c1
< Bank 2
<€ o Bank 1
« w an|

Crypto
[ EEPROM ] [Amhemicalion] ;}
S

http://trenz.org/tem0005-info

Device list Connectors el L Flash = henT: Total I/O Other Features
max PHY
M2S005, M2S010, Optional crypto authentication device, serial
1 x Samtec ST5 8 Gb DDRS3,
M2S025, M2S050, 160 pin optional DDRAL 32 MB 100 Mbps 105 EEPROM for MAC address, power supply

M2S060 monitor



TEMOO0O7 Series
Microchip PolarFire® Multi-Core RISC-V SoC FPGA, LPDDR4, Flash, Ethernet, EEPROM ',e.'f..c”oil'&

@ MICROCHIP

MPFS025T, MPFS095T,
MPFS160T, MPFS250T

Device list

http://trenz.org/tem0007-info

FCVG484l

TEMOOOS8 Series

Microchip PolarFire® Multi-Core RISC-V SoC FPGA, LPDDR4, Flash, Ethernet, USB

@ MICROCHIP

MPFS025T, MPFS095T,
MPFS160T, MPFS250T

Device list

Pin Package

3 x Samtec LSHM

http://trenz.org/tem0008-info

FCVG484

Pin Package

4x5cm
form factor

Connectors

1 GB LPDDR4

‘\\ “

e frenz

( ) Oscillator ( PolarFire
SoC
' N |12C
EEPROM
SD Processin
< > [¢]
— SGMII Lagic LPDDR4
M1/ Gigabit ETH
j’i\:j/ Oscillator Oscillat
4—‘ scillator
J aMeT | —oxo J
N > SPI
| ~140x 10 R FPGA Flash
N—
ower
JTAG y Control
JTAG [ A
< > Lattice MachX02 Power
—
Flash Ethernet Other Features
64 MB 1 Gbit EEPROM MAGC address, USB2.0

‘\\\\

s trenz

@ ¢lectronic
. (] GmbH
1)

( ) Oscillator ( PolarFire )
SoC
4 N | 12C
<—>| EEPROM I
SD :
< —»|| Processing
J1/J2 -
@
P 4x MGT R #
= i SPI
_ 84x10s (42xLVDS) | FPGA
4x5.6 cm < ]
form factor \_i_)Power
VJTAG Control
JTAG I ]
€ > Power
\ ), L Lattice MachXO2 )
Connectors Flash Ethernet Other Features
2 x Samtec ADM6 1 GB LPDDR4 64 MB 1 Gbit EEPROM MAC address, USB2.0
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Trenz Electronic JTAG Adapter/Programmer 8 tlretnz
electronic

.°n" o

TE0790 and TE0790-L FTDI JTAG Adapter o [ )

XMOD Form Factor, FT2232H, Lattice X02-256 CPLD S—ow § o
for AMDZ\ or #LATTICE ’

JTAG
UART

System ‘
FT2232H U4 GPIO Controller
v CPLD U1
Two versions available: VIO O—»|
1) Compatible with AMD tools (TE0790)
. . T&W T DIP Switch
2) Not compatible with AMD tools (TEO790-L) P Osci. U6 e JTAGEN \32_‘11
can be used independently. (UART statusLEDs)  ((Green LEDD1}-033V ((Red LEDD4 )
Device Form Factor FT2232H Total I/O Other Features

Step down DCDC converter for optional
power supply
via USB-power, 4 position DIP switch

i Mini USB connector,
Lattice X02-256 XMQD, channel B

CPLD M3 mounting hole RX/TX LEDs, EEPROM

8 universal I/0
pins
http://trenz.org/te0790-info

TEMO0009 FPGA USB-Programmer JTAG (12037 ; (oo

For Development with Microchip FPGAs TR = oo
q TDO TXD_C
\ FTDI ™S gg VREF
for K5\ MicRocHIP [ o |77 g g P0C
Interface 3.3V <->VREF m
Chip
J
Voltage

Supported by = JTAG Connector uUsB Other Features

levels

Standard 2 x 5-pin MicroUSB connector 0.8V-3.6V

Libero SoC header USB2.0 HS support Green power-on LED

http://trenz.org/tem0009-info

Green LED

LDO 3.3V

VREF
2x5-pin JTAG
Connector
o [ —

TEI0004 ARROW USB Programmer2
For Development with Intel® FPGAs me ][]
: gz [ towme [ ol
for intel | e e 00
(Redien) — —
—

Voltage

Other Features
levels

usB

. oS Supported by JTAG Connector
Additional support for UART,

Intel® Quartus® = Standard 2 x 5-pin | MicroUSB connector .
programmer 2.54 mm header USB2.0 HS support 08V-36v red e:)t;txgtyp(l)_nEE,Egreen

http://trenz.org/tei0004-info

J19

TEI0005 FPGA Programmer2 SMD Module
FT2232H based JTAG Programmer, Surface-Mount Module et

. D_IW’
for intel

1/0 Voltage
Translator
3.3V o VREF

FT2232H
USB Interface
Chip

el
J7

Device list Supported = Powered | Compatible Other Features
by Intel® SMT pick and  Additional UART channel available, activity LEDs,
F1DI FT.2232H UsB2.0 Quartus® via USB place assembly = UART interface available, two I/0 pins reserved for
interface
(JTAG mode process future use

http://trenz.org/tei0005-info




CRUVI Overview

CRUVI-HS (CR00101)

CRUVI-LS (CR00025)

‘\\ “

The picture shows FMC to CRUVI-HS, Pmod to CRUVI-LS, CRUVI Host with LS and HS slot and CRUVI LS modules.

CRUVI fills the space between Pmod and FMC card, it can be smaller and cheaper than SYZYGY.

e frenz

¢ clectronic
(1Y)
(L

FMC LPC SYZYGY CRUVI HS Pmod CRUVI LS
Single ended 1/0 68 28 37 (28+9) 8 8
Differential 1/0 pairs 36 10 12 - -
Management 12C 12C SmartVIO 12C/SMBUS No 12C (shared)
Mounting hole(s) Yes 2 one side 1..6 No 1..6
Power Supply Adj., 3.3V, 12V Adj., 3.3V, 5V Adj., 3.3V, 5V 3.3V 3.3V, 5V
License VITA $S$ Free Free Free Free

CRUVI Carrier board with 3 CRUVI slots (3 x HS, 1 x LS)

This board accepts Trenz 4 x 5 SoM and converts into a CRUVI
compatible host carrier board. Three CRUVI slots are provided with HS
connector support. One slot supports also LS.

TEBO0707

Industrial Motor controller board with CRUVI connector

This board allows motor control applications with any CRUVI carrier that
supports at least one HS slot. IO Voltage range supported 1.2 to 3.3V.
There are total 4 phases available for either one 3 phase or two 2 phase
motors. Pin headers are available for rotation sensor connections. There
is current measurement on two phases and DC link voltage.

CR00140

For more information, please visit www.cruvi.com
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CR00140 Control Development Kit s frenz
AMD Zyng™ 7000 O,f'f;.ctm@m'g

http://trenz.org/cr00140-info

Motor Control Development Kits:

A CRUVI motor driver module CR00140-02, a carrier board TEB0707 and a MPSoC (TE0820/AMD UltraScale+ ™) or SoC (TE0720/AMD
Zyng ™ 7020) module including a heat sink. Supplied with a universal plug-in power supply with four adapters, a DC motor including cable
for CRUVI CR00140 and an 8 GB micro SD card.

»  CR00140-02-KOA with MPSoC TE0820

« CR00140-02-K1A with SoC TE0720

W,

CR00100 CRUVI Series : trenz
Intel® MAX® 10 CRUVI, SDRAM, USB @ elecironic

\
...\
intel
: Intel MAX 10
033V (e
16bit Interface
CLK Bank5/6 )
Bank 2 Bank 3 € 12 x LVDS /24 10|
o HS (4 x 10)
5x10 CRUVI
Red LED, D3 LED2 Bank 6 Bank 8 [€ X > hs,
REFCLK "
Bank 2
LED1 Bank 1B TMODE
Green LED, D2 Bank 8 an| %00
Bank 1B [€

12.0000 MHz
CRUVI
Oscillator, U7 Bank 2 8x /0 Ls,
Bank 2 J9
5% Configuration
, EEPROM, U9
<

FTDI USB2.0 JTAG

JTAG / UART > Bank 1B RESET
>
— —— User Button p—- =
e [~ o )
45x5.7¢cm USB2.0

form factor v

Micro USB2.0
(receptacle),

J2 \ /

http://trenz.org/cr00100-info

Device list Connectors S?nRaQM Total I/O Other Features

CRUVI (1 x HS, 1xLS), 8 MB 3748 USB2.0, user push button

10M08 2 34 Pin Header and LEDs



CR00103 CRUVI Certus-NX Baseboard s trenz

. electronic
Lattice Certus™-NX, HyperRAM, Flash, USB '.“,.
s LATTICE
( 4 . N\ XA0...5
Lattice >
EEPROM ] [12 MHz 0SC ’ Certus NX HS2.3 |
A > LS0...7 : B2B
p Y \ 2 ANO..3 |
micro
USB J(_)\ FTDI USB2 ]<—>
1\
Push Button > X805
HSO.1 |
) LS8..15 | B2B
2XLED [« a7l
-/ >
(asPi Fiash Je—> I
Hyper RAM M)
4.5x5,7cm b= 12C N
form factor 12C R JTAG/SPI | cruVI
CRUVILS 4 x GPIO | 12xDIFF "| HS
;} —
http://trenz.org/cr00103-info
Device list Interface RAM Flash Other Features
3 CRUVI (2 x 34 Pin Header, 1 x High Speed 60 Pin 16 MB
LFD21X-40 Header, 1 x Low Speed 12 Pin Header), micro USB HyperRAM 32 MB USB to FIFO FTDI (JTAG/GPIO), user LEDs, push buttons

CR00109 CRUVI Development Board
Intel® Cyclone® 10 LP. with CRUVI LS and CRUVI HS, 2 x 10/100 Ethernet, microUSB

intel.

11.65x 15 cm
form factor

http://trenz.org/cr00109-info

Device list Connectors

CRUVILS, CRUVI HS, CRUVI HS & BOOT, USB to

®
Cyclone™ 10 LP Multipurpose FIFO IC, 2xRJ45, micro USB

SDRAM,

/
U10 Bank 3/4

Bank 2/3

25 MHz CLK,

Bank 1 Bank 8
8

25 MHz CLK,

ut1 Bank 7

Bank 1/7

User Buttons,

S1..6 Bank 3/5/7

LEDs,

. l«—— Bank7
D13..17 an
Bank 1/6
Status LEDs,

D3...D7, D10 |€«—{ Bank 1/6

Intel Cyclone 10 LP
u1

4x7-3egngel:tDi5play, l«——| Bank6

Bank 5
CRUVILS1, «—> Bank7

CRUVILS2, «—>»| Bank1 Bank 4 4

CRUVI LSS,
4 <«—> Bank1
Bank 5

CRUVI LS4, Bank 4

Bank 6

MAC EEPROM,
u1s

MAC EEPROM,
u20

CRUVILSS, > Bank 1

.

. o . . < c
= = & k3 S 2

LA Other Features

max

8 MB 2 x 10/100 Ethernet PHY, 2 x MAC EEPROM, Oscillator, 4 x 7-Segment-
SDRAM Display, user buttons, user LEDs, status LEDs
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CRUVI Adapter s frenz

¢ clectronic
. .‘ GmbH
(1}

Small sized mezzanine module standard providing option for high speed and ultralow cost modules.

CR00025

CR00026

CR00200

CR00202

CR00240

Pmod to CRUVI low speed Host Slot

On Board

- Steel Spacer

- M3-Hole

- Board-to-Board & Mezzanine connector
Power via CRUVI

Signal breakout debug Adapter

On Board

- CRUVI HS Host connector

- CRUVI HS Device connector
- 100 mil pin headers

Power via CRUVI

HS Ethernet PHY Adapter

On Board

- CRUVI HS connector

- ETH PHY and 25 MHz Oscillator

Memory

- Serial EEPROM with EUI-48 Node Identity
Interface

- CRUVI and RJ45

Power via CRUVI

HS Dual Ethernet PHY Adapter

On Board

- CRUVI HS connector

-2 x ETH PHY and 25 MHz Oscillator

Memory

- 2 x Serial EEPROM with EUI-48 Node Identity
Interface

- CRUVI and 2 x RJ45

Power via CRUVI

HDMI Adapter

On Board

- Serial EEPROM with EUI-48 Node Identity

- HDMI/DVI level shifter with active DDC Puffer (PTN3363BSMP)
Interface

- Samtec ST4-30-1.50-L-D-P-TR (Ultra-Fine Pitch Header 60 pins)
- HDMI connector

Power via CRUVI
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CRUVI Adapter s frenz

¢ clectronic
0 .\ GmbH
(1]

Small sized mezzanine module standard providing option for high speed and ultra low cost modules.

CRO00045

CRO00049

CR00091

CRO00101

CR00300

AP Memory x8/x16 Xccela PSRAM Board

On Board
- AP Memory loT RAM (OPI & HPI):

256 Mbit x8/x16 1.8V 200 MHz DDR PSRAM
- Serial EEPROM with EUI-48 Node Identity
Interface
- 1.8V 200 MHz DDR x8/x16 Xccela PSRAM
-12C
Power via CRUVI

E.MMC expansion Module

On Board

-e.MMC: 8 GB 1,8V / 3,3V e. MMC (SDINBDG4-8G-XI2)
- Serial EEPROM with EUI-48 Node Identity

Interface

-1,8V/3,3Ve.MMC 5.1 with HS400

-12C

Power via CRUVI

Loopback Adapter

On Board

- 25 Mhz Oscillator (REFCLK)

- EEPROM (SMB BUS)

- LED indicators for all three power rails and SMB_ALERT
Power via CRUVI

FMC to CRUVI Adapter

On Board

- 1 x FMC HPC connector and 2 x CRUVI HS connectors
- 4 x Steel Spacer

- Intel® MAX® 10 FPGA 8KLE and Internal Flash

- 128 kbit 2C EEPROM and Clock generator 100 Mhz

- 2 x LEDs (red, green), 4 x DIP Switch

Power via CRUVI

Camera Adapter

Memory

- Serial EEPROM with EUI-48 Node Identity

Interface

- Samtec ST4-30-1.50-L-D-P-TR (Ultra-Fine Pitch Header 60 pins)
- ZIF FFC/FPC CSI-2 15 pol Camera connector

Power via CRUVI
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Trenz Electronic Carrier Boards s trenz

for 4 x 5 cm Trenz Electronic modules SorIons

The carrier boards are baseboards for 4 x 5 SoMs, which exposes the modules B2B-connector-pins to accessible connectors
and provides awhole range of on-board components to test and evaluate Trenz Electronic 4 x5 SoMs.

TE0701 « Overvoltage-, undervoltage- and reversed- supply-voltage-protection
« Barrel jack for 12V power supply

« Carrier Board System-Controller CPLD

« Mini Cameralink connector

« RJ45 Gigabit Ethernet MagJack

« FPGA Mezzanine Card (FMC-LPC) connector

« USB JTAG- and UART interface with Mini-USB connector

« HDMI transmitter with HDMI connector

« 8 x user LEDs, 2 x user push buttons, 2 x DIP switch

» Pmod connectors, Micro SD card socket and Micro-USB interface

TE0703 « 2 x VG96 connectors (mounting holes and solder pads)
« SDIO port expander with voltage-level translation

« Micro SD card socket

« 4 x user LEDs, 1 x user-push button, 2 x user configurable DIP switches
« Mini USB connector (USB JTAG and UART interface)

« RJ45 Gigabit Ethernet socket with 4 integrated LED's.

» USB host connector

« Barrel jack for 5V power supply input

« DCDC step-down converter for 3.3V power supply

» USB JTAG and UART interface

TE0705 TE0705 carrier board is a simplified version of the TE0701. It provides a cost-
effective way to connect Trenz 4 x 5 modules and connect them to your own
circuits. As little as possible has been changed in functionality except the
functionality that was removed. Changes from TE0701:

» Pmod connectors changed to IDC headers

» HDMI removed

« CL connector removed

» USB connector position changed

« 5 pin header support added on both USB interfaces

« 12V DC power input connector changed to different type

« FMC connector removed and replaced by two dual row 100 mil pin headers

TE0706 « VG96 connector and 50-pin IDC male connector socket
 SDIO port expander with voltage-level translation
« Micro SD card socket and a USB type A connector
« One user push button, user configurable DIP switch
« Two RJ45 Gigabit Ethernet MagJack
« One Ethernet PHY
« Barrel jack for 5 V power supply input
« DCDC step- down converter for 3.3V power supply
« JTAG pins on 12-pin header
« Three VCCIO selection jumper

TE 30707 TEBOQ707 is a carrier board for 4 x 5 Trenz Electronic modules. It provides three
high speed and one low speed CRUVI extension connectors.

- Intel® MAX"10 FPGA

- FTDI FT2223

- Gigabit RJ45 LAN socket

» MicroSD card socket

« Micro USB2.0 socket

« USB A socket

» 6 x user LEDs (3 x green, 3 x red)
» 5V input power supply

http://trenz.org/te-baseboards



Trenz Electronic Carrier Boards N

for modules with different form factors

Ol

trenz

¢ clectronic
. .\ GmbH
(L

Following carrier boards are baseboards 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/ « Mini-ITX form factor
« ATX power supply connector (12V only
TEBF0818

supply required)
« Optional 12V standard power plug
+ USB3.0 with USB3.0 HUB
» FMC HPC slot (1.8V max VCCIO)
» MicroSD card (bootable) and e. MMC
(bootable)
 PCle slot - one PCle lane (16 lane connector)
« Fan connectors, PC enclosure, FMC fan
« Intel front panel- and HDA audio-connector
» CAN FD transceiver (10 pin IDC connector)
« Displayport Single Lane
» One SATA Connector

» 4 kb EEPROM

- programmable clock generators
« |12C switch IC

= 6 x green user LEDs

- 16 x RF transformation

« reset push button

« temperature sensor

« FT2232H FTDI

« SDIO port expander

« DIP switch for mode

» Pin headers and PCle 6 connector
» microSD card socket

» microUSB2.0

TEB0835/
TEB0836

TEB0729

« 5V board supply via DC jack

» Three RJ45 Ethernet sockets

» One MicroUSB and one SD card connector
» One 128K 12C CMOS Serial EEPROM

» One 2K |12C Serial EEPROM

» XMOD (TE0790) pin header

+ Two pin header FPGA bank power supply

» One VBat pin header and two VG96 pin header
 One user push button, one LED (red), user switch FPGA boot mode

TEB0745

« XMOD (TE0790) Pin Header (JTAG / UART)
« One EMI Network Filter

» MicroSD connector

« RJ45 Ethernet connector

» USB Host connector

« Eight SFP connector

« Six pin header 50 pol. (FPGA bank I/O and power)
« Six pin header 12 pol. (FPGA bank I/O and power)

» Trenz TEO729 module socket (2 x Samtec BTE/BSE connectors 120 pins)

« Trenz Electronic TE0745 module socket (3 x Samtec ST5 connectors 160 pins)
24V power supply over ARKZ950/2 connecting terminal

» Dual SFP+

« Gigabit Ethernet RJ45

» One Samtec FireFly
(4 GT lanes bidir.)

 One Samtec FireFly
connector for reverse
loopback

« 20 pins ARM JTAG
connector (PS JTAGO)

* Size: 1770 mm x 170 mm

Designed for Trenz Electronic's
TE080x MPSoC series TE0803/0807/0808
TEO081x MPSoC series TE0813/0817/0818

» 21 x UMCC connectors
» 6 x SMA connectors for clocks
» 2 x Samtec Razor Beam SS5
* Rj45 LAN socket

» 2 x UEC5 connectors
» 2 x UCC8 connectors
» PCI x8 card

» 12V input supply

Designed for Trenz Electronic's
TE0835 RFSoC series and

TE0836 RFSoC series 10.66 x 16.76 cm

form factor

10x10,7 cm
form factor

20x 23,1 cm
form factor

http://trenz.org/te-baseboards
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Trenz Electronic Starter Kits s trenz
Pre-assembled and ready-to-use °.";'§CUOQJ$

In general our Starter Kits contain a Trenz Electronic micromodule with a pre-assembled heat sink mounted on a Trenz Electronic
baseboard. The TEO8xx series modules are build in a black Core V1 Mini-ITX Enclosure. All this provided with a fitting power
supply including different adapters, a micro SD card, a USB cable plus screws and bolts. Different module variants can be
integrated onrequest.

Starter Kit 720 Starter Kit 729

Starter Kit 813

Starter Kit 817

Starter Kit 818

Module TEO720 TEQ729 TE0813 TEO817 TEO818

o . AMD Zyng™ AMD Zyng™ AMD Zyng™
FPGA AMD Zynq 7020 AMD Zynq™7020 UltraScale+ ™ UltraScale+ ™ UltraScale+ ™
Baseboard TEO703 TEBO729 TEBF0818 TEBF0818 TEBF0818
Enclosure - - Core V1 Mini-ITX Core V1 Mini-ITX Core V1 Mini-ITX
Power Universal power Universal power Be Quiet! 400W ATX Be Quiet! 400W ATX Be Quiet! 400W ATX
Supply supply unit supply unit Power Supply Power Supply Power Supply

Heat sink for
Heat Sink TE0720, spring- KKO729_02TE. SuperGRIP SuperGRIP SuperGRIP
TE custom built
loaded embedded

USB Cable v v v v v
MicroSD v v v v v
Card
Screws & v v v
Bolts v v

Starter Kit 720

46

Starter Kit 729

Starter Kit 80x

Photo shows similar product
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Cooling Solutions s trenz
for Trenz Electronic Modules $oeIons

The individual cooling solutions from Trenz Electronic are required for efficient and effective cooling of the modules and serve to
ensure the long-term functional reliability of the systems. The product portfolio includes both active and passive cooling solutions.

Available cooling solutions

Trenz Electronic Cooling Solution

TE Series
TE0600
TEO0710
TEO0712
TEO0713
TEO714
TEO0715
TE0720
TE0724
TEO0729
TEO0741
TEO0745
TE0803/TE0813

TE0807/TE0817

TE0808/TE0818

TE0820
TE0821
TE0823
TEO0835
TEO0841
TEB0911

TEF1001

Heat Spreader
Extension

We are offering different customized cooling solutions
for a selection of modules. Please ask for special solutions
at sales@trenz-electronic.de.

Article Number

26920

26924 <
26925 .

26924 - e -
26924 . »

. KK0818-01
KK0714-04
26923 KK0729-02TE

33337

30829

Please contact US

KK0729-02TE

ions!
m solutions:
33013, 33866 for custo

KK0745-03
KK0803-04A, KK0813,02, 29665

KK0807-02A, KK0817-01

KK0808-05, KK0818-01, 29664

KK0835-02
33338, 28606 33013

33338, 28606
28606
KK0835-02

28606

25130 20665

25130

KK0001-01

25130

KK0001-01

Available at http://trenz.org/Cooling-Solutions
47



48

W,

Module series comparison table s trenz
) /
for T El ic Modul ¢ clectronic
or Trenz Electronic Modules PSR
(1]
AMD “'l Other assembly options for cost or performance optimization available on request.
Device _— Form Factor/ Processing max. SDRAM Flash
family DB size [in cm] HITRAHLE system [in MByte] [in MByte]
e ™ ZU1CG-ZU5CG, ZU1EG-ZUSEG, Up to 4 x Cortex A53 + 8192 DDR4 64-bit (PS)
AMO0010 Zyng™ UltraScale+ ZU4EV, ZUSEV 4x5.6 2 x Samtec ADM6 2% Cortex RS with ECC 2x64
™ 2 x Cortex A72 8192 DDR4 64-bit (PS)
AMO0030 Versal™Al Edge VE2202, VE2302 4x5.6 2 x Samtec ADM6 2 Cortex R5F with ECC 64
4096 DDR4 64-bit (PS)
AMO070 | Zyng™ UltraScale+™ RFSoC 7U29DR, ZU39DR ZU49DR 6.4x8 5 x Samtec ADMS Uptotx Cortex 853 + with ECC 2x64
8192 DDR4 64-bit (PL)
TE0710 Artix™7 35T, 50T, 75T, 100T 4x5 2 x Samtec LSHM MicroBlaze 512 DDR3 32
TEO0711 Artix™7 35T, 50T, 75T, 100T 4x5 2 x Samtec LSHM MicroBlaze - 32
TEO712 Artix™7 35T, 50T, 75T, 100T, 200T 4x5 3 x Samtec LSHM MicroBlaze 1024 DDR3 32
TEO0713 Artix™7 75T, 1007, 4x5 3 x Samtec LSHM MicroBlaze 1024 DDR3L 32
support with restrictions: 15 T, 35T, 50T
TEO0714 Artix™7 15T, 35T, 50T 4x3 2 x Samtec LSHM MicroBlaze - 16
TEO715 Zyng™7000 Z-7015, Z-7030 4x5 3 x Samtec LSHM 2 x Cortex A9 1024 DDR3 32
TEO716 Zyng™7000 2-7020 45x6.5 2 x FCI BergStak 2 x Cortex A9 1024 DDR3L 32
TEO717 Spartan™7 $6, S15, $25, S50 25x35 1 x Samtec LSHM MicroBlaze - 8
TE0720 Zynq™7000 2-7020, Z-014S 4x5 3 x Samtec LSHM 2 x Cortex A9 1024 DDR3 32
TE0724 Zyng™7000 Z-7010, 7020 6x4 1 x Samtec ST5 2 x Cortex A9 1024 DDR3L 64
TEO0725 Artix™7 15T, 35T, 50T, 75T, 100T 35x7.3 2 x 50-pin headers MicroBlaze 8192 HyperRAM 32
TE0729 Zynq™7000 Z-7020 52x76 2 x Samtec BTE 2 x Cortex A9 512 DDR3 32
TEO741 Kintex™7 70T, 160T, 325T, 410T 4x5 3 x Samtec LSHM MicroBlaze - 32
TEO0745 Zyng™7000 Z-7030, Z-7035, Z-7045 52x7.6 3 x Samtec ST5 2 x Cortex A9 1024 DDR3L 64
i . MicroBlaze,
TEO0763 Artix™7 200T 4.05x4.75 2 x Hirose DF17 HS-USB Microcontroller 1024 DDR3 32
TE0782 Zyng™7000 2-7035, Z-7045, Z-1000 8.5x8.5 3 x Samtec QTH 2 x Cortex A9 1024 DDR3 32
. g : : 2048 DDR3 64-bit (PL)
TEO0783 Zyng™7000 Z-7035, Z-7045, Z-1000 8.5x8.5 3 x Samtec QTH 2 x Cortex A9 1024 DDR3 32-bit (PS) 32
TE0803/ ™ " ZU2CG-ZU5CG, ZU2EG- 4 x Samtec ST5/ Up to 4 x Cortex A53 +
TE0813 Zynq™ UlraScale+ 7USEG, ZU4EV, ZUSEV 52x76 4 Samtec ADMB 2x Cortex RS 8192 DDR4 128
8192 DDR4 64-bit (PS)
TE0806 Zyng™ UltraScale+ ™ CGZ UI?G Z?\?’sﬁ%bn 55x7.6 2 x Samtec ADM6 U to&ég&g}?’g\: B with ECC 2x64
blB%h 4096 DDR4 32-bit (PL)
TE0807/ o . ZU4CG-ZU7CG, ZU4EG- 4 x Samtec ST5/ Up to 4 x Cortex A53 +
TE0817 Zyng™ UttraScale+ ZUTEG, ZU4EV-ZU7EV 52x16 4 Samtec ADM6 2 x Cortex R 8192 DDR4 128
TE0808/ - - 4 x Samtec ST5/ Up to 4 x Cortex A53 +
TE0818 Zynq™ UltraScale+ ZUGEG, ZU9 EG, ZU15EG 52x7.6 4 x Samtec ADM6 2% Cortex RS 8192 DDR4 128
o . ZU2CG-ZU5CG, ZU2EG- Up to 4 x Cortex A53 +
TE0820 Zyng™ UltraScale+ ZUSEG, ZU4EV, ZUSEV 4x5 3 x Samtec LSHM 2% Cortex R5 4096 DDR4 128
™ ™ 2U2CG-ZU5CG, ZU2EG- Up to 4 x Cortex A53 +
TE0821 Zyng™ UltraScale+ 7USEG 4x5 3 x Samtec LSHM 2% Cortex R5 4096 DDR4 128
o . ZU2CG-ZU5CG, ZU2EG- Up to 4 x Cortex A53 +
TE0823 Zyng™ UltraScale+ 7USEG 4x5 3 x Samtec LSHM 2% Cortex R5 2048 LPDDR4 128
iz, AU, 2 x Samtec ADM6 Up to 4 x Cortex A53 +
TEO0825 Zyng™ UltraScale+™ CG, EG, EV support, 54x7 1 x Samtec UMPT 2% Cortex RS 8192 DDR4 with ECC 256
automotive support
TE0835/ - . 2 x Samtec ST5/ Up to 4 x Cortex A53 +
TE0836 Zyng™ UltraScale+™ RFSoC ZU25DR, ZU47DR 6.5x9 9 x Samtec ADM6 2'x Cortex RS 4096 DDR4 128
TE0841 Kintex™ UltraScale™ KU35, KU40 4x5 3 x Samtec LSHM MicroBlaze 4096 DDR4 64
8192 DDR4 64-bit (PS)
TE0865 Zyng™ UltraScale+™ 2011, 2017, 2019 75x10 4x Samtec ADMB Upto x Cortex A3 + with ECC 2x64
8192 DDR4 64-bit (PL)
™ ZQSFP, 2 x CRUVI HS, 2 x CRUVI 2 x Cortex A72,
TE0950 Versal™Al Edge VE2302 15x12 LS, CSI-2, FMC 2% Cortex R5F 8192 DDR4 2x64
- - ZU6, ZU9, ZU15 Up to 4 x Cortex A53 + 8192 64-Bit DDR4
TEB0911 Zyng™ UltraScale+ (c6, £6) 40.6 x 23.43 6 x FMC HPC 2% Cortex RS SODIMM (PS) 2x64
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EEPROM e.MMC Ethernet PHY USB PHY Total I/0 Gbit Transceiver Other Features
' PL: 204 . ) . _—
1xMAC 4-64 GByte 1 Gbit USB2.0 0TG MIO: 22 4xGTR, 4x GTH GPU/VCU depending on device, security controller, crypto authentication
1xMAC 64 GByte 1 Gbit USB2.0 100 8 x GTYP Clock Generator for PS, PHY and DDR4, UART, I2C, SDIO
. 180 + 22 MIO 4xGTR - .
1xMAC 8 GByte 2x 1 Gbit USB2.0 16 ADC, 16 DAC 16 x GTY OPTIGA Trust M, crypto authentication, oscillator
- - 2 x 100 Mbit - 112 - Single supply
- - - USB2.0 UART/FIFO 178 - Single supply
MAC address - 100 Mbit - 158 4 x GTP Programmable clock generator, single supply
- - - USB3.0 152 4x GTP Programmable clock generator, single supply
- - - - 144 4 x GTP Differential MEMS osc. for MGT clocking, XADC analog input, GT reference clock input, single supply
. Z-7015: 4 x GTP ) .
MAC address - 1 Gbit USB2.0 OTG 132 + 14 MIO 7-7030- 4 x GTX Programmable clock generator, real time clock, single supply
1xMAC + R : 0On board 10 x 12-bit low power SAR ADCs up to 2 MSPS, low power oscillators, USB2.0 to UART/JTAG
64 KByte 1 Gbit USB2.0 120 x HR PL 2 x PS MIOs TR, S Sy
- - - - 72 HR - HyperRAM, 100 MHz clock oscillator, red and green LED, single supply
MAC address 4 - 64 GByte 1 Gbit USB2.0 OTG 152 + 14 MIO - Real time clock, single supply, automotive grade available
MAC address - 1 Gbit - PL: 80 PS: 20 - CAN, single supply
16 KByte - - - HR: 84 - Optional POF adapter (125/250 Mbit/s), single supply
3xMAC 4-64GByte | 2100 Mbit, 1 Gbi $82.0 0TG 136 + 14 MO Real time clock, single suppl
address - yte X bit, 1 Gbit USB2. + - eal time clock, single supply
- - - - 144 8xGTX Programmable clock generator, single supply
MAC address - 1 Gbit USB2.0 OTG 250 + 6 MIO 8xGTX Real time clock, single supply
16 KByte - - - 98 - user LEDs, push buttons, DIP Switch, USB Microcontroller
2xMAC + ) ) .
16 KByte 4 - 64 GByte 2 x 1 Gbit 2xUSB2.0 0TG 250 + 2 MIO 16 x GTX Programmable clock generator, real time clock, single supply
1xMAC ' 166 + 12 MI0 + 40 . .
+ 16 KByte 4 - 64 GByte 1 Gbit USB2.0 0TG CPLD muxed 10 16 x GTX Programmable clock generator, real time clock, single supply
- - - - 156 + 65 MIO 4x GTR (PS) GPU/VCU depending on device, programmable clock generator, single supply
. 48 PLHD + 52 PL 4 xGTR, " " " ) ’ )
2 x MAC address 4-64 GByte 2 x 1 Gbit USB2.0 0TG HP 14 MIOs + 120 16X GTH GPU/VCU depending on device, transceiver clock in-/outputs, single 5-12V power required
16 KByte - - - 204 + 65 MIO 4xGTR, 16 x GTH GPU/VCU depending on device, programmable clock generator, single supply
16 KByte - - - 204 + 65 MIO 4xGTR, 16 x GTH GPU/VCU depending on device, programmable clock generator, single supply
- 8 - 64 GByte 1 Gbit USB2.0 OTG 132 + 14 MIO 4xGTR (PS) GPU/VCU depending on device, programmable clock generator, real time clock, single supply
’ 34 HP, 96 HD ) ) .
1xMAC 8 - 64 GByte 1 Gbit USB2.0 OTG 14 M0 4 x GTR (PS) GPU/VCU depending on device, programmable clock generator, single supply
1xMAC 8 - 64 GByte 1 Gbit USB2.0 OTG 132 HP + 14 MIO 4x GTR (PS) GPU/VCU depending on device, programmable clock generator, single supply
64 KByte - 2 x 1 Gbit - PL:;;GS;BS - (Automotive), real time clock, oscillator
1xMAC - 1 Gbit USB2.0 OTG 132 + 14 MIO 4 xGTR (PS) Programmable clock generator, real time clock, single supply
- - 1 Gbit - 144 8x GTH Programmable clock generator, single supply
240 PLHP
1XMAC 8 GByte 1 abit USB2.0 96 PLHD 32xGTH 16X GTY, | 45y single supply
4xGTR
21 MIOs
1 x MAC 32 GByte 1 Gbit USB2.0. 0TG 153 )H(E 8xGTYP AMD Artix™7 FPGA as configurable Levelshifter, JTAG + UART to USB bridge,
68 FMC via Artix LEDs, push button, dip switches, reset button
3 MAC + Active heat sink, GPU/VCU depending on device, M2 PCle SSD, system controller, DisplayPort, RJ34
16 KByte 8 GByte 1 Gbit UsSB2.0 408 22 x GTH ETH + Dual USB3 Combo, Dual Stack SFP+, SD (bootable), USB JTAG/UART ZyngMP, USB JTAG/GPIO

FMC, CAN FD (DB9 Connector), SMA (external CLK), 5-pin 24 VV power connector
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Module series comparison table N tlretnz
A electronic
for Trenz Electronic Modules S
| |
|nte| Other assembly options for cost or performance optimization available on request.
Device - Form Factor/ Processing max. SDRAM Flash
family DB S size [in om] Clllcos system (HW/SW) {in MByte] fin MByte]
CR00100 MAX® 10 10M08 4.48x5.75 CRUVI (1 xHS, 1xLS) -+ 8 -
o 10M02, 10M04,
TEI0001 MAX® 10 10M0B, 10M16 25x6.15 - I+ 8- 64 8
o 10CL006, 10CLO10,
TEI0003 Cyclone” 10 LP 10CL016, 106L025 25x6.15 - —/+ 8 2
TEIO006 Cyclone® 10 GX 10CX220, 10CX150, 10CX105 6x8 3 x Samtec ST5 —/+ 1024 - 2048 256
TEIO009 Cyclone” 10 LP 10CL055 9.5x 11 - —/+ 64 64
e Gx400, GX650 GX: —/+
TEI1000 Stratix” 10 $¥400, SX650 6x8 3 x Samtec ADM6 X 4/ 2048 DDR4 64
o i 1024 DDR3 (HPS) 32 for HPS
TEI0022 Cyclone® V 5CSEMAS5F31C8N 13x16 +/+ 1024 DDR3 (FPGA) 32 for FPGA
. CRUVIHS,
TEI0050 Cyclone® V 5CEBA2U15C8N 25x7.07 2x14 pin header +/+ 8 8
Device Group A5E A: 013, 028, 043A,
e 052, E065 2048 LPDDR4 (HPS)
TEIO187 Agilex” 5E Device Group ASE B: 008, 013, 028, 52x76 3 x Samtec ADM6 +/+ 2043 LPDDR4 (FPGA) 256
043, 052, 065(defautt)
I 1] . L .
== LATTICE Other assembly options for cost or performance optimization available on request.
Device - Form Factor/ Processing max. SDRAM Flash
family Deicalit size [in cm] Ui system (HW/SW) fin MByte] fin MByte]
TELO0O1 Mach X02 LCMX02-4000HC 25x6.15 Pmod, pin header, micro USB /- - -
- CRUVI HS, CRUVI LS, CSI-2,
TEL0003 CertusPro™-NX LFCPNX-100 10.7 x 16.8 (PCle) SFP4. FMC, PClo x4 -+ 2x 32 RPC DRAM 32
™ HDMI, micro USB,
TEL0004 Avant™ AT-E LAV-AT-E70 11x16 MIPI CS1-2, CRUVIS -+ 2 x1024 LPDDR4 32
™ micro USB2.0, CRUVI HS,
CR00103 Certus™-NX LFD21X-40 45x5.7 CRUVILS. 2x Samtec SSM -+ 8 MByte HyperRAM 16/32
’ . Raspberry Pl Socket, Pmod .
TE0876 Mobile FPGA iCE40HX 3.0x65 connectors, pin header - 4 Mbit external SRAM 8
@ MICROCHIP  Other assembly options for cost or performance optimization available on request.
Device - Form Factor/ Processing max. SDRAM Flash
family i i size [in cm] Ghipcos system (HW/SW) fin MByte] fin MByte]
I M2S005, M2S010, M2S025, JTAG and UART over micro
TEMO0001 SmartFusion® 2 M25050, M25060 2.5x6.15 USB2.0, 3-pin header, Pmod +/- 8 8
0 M25005, M25010, M25025, )
TEMO0005 SmartFusion® 2 M25050, M25060 3.1x56 Samtec ST5 160 pin +/- 256 32
- MPFS025T, MPFS095T,
TEMO0007 PolarFire” SoC MPFS160T. MPFS250T 4x5 3 x Samtec LSHM +/- 1 Gbyte LPDDR4 64
. MPFS025T, MPFS095T,
TEMO0008 PolarFire® SoC MPFS160T MPFS250T 56x3,8 2 x Samtec ADM6 +/- 1 Gbyte LPDDR4 64
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EEPROM e.MMC Ethernet PHY USB PHY Total I/0 Gbit Transceiver Other Features
Config. EEPROM - - - 24 +4 - User Push Button and LEDs
) 3-axis accelerometer, on-board USB Programmer, JTAG/UART over micro USB2.0 connector, Pmod
LOUTTAERRRON B ) USE20 &l B header, 2 x 14 pin headers, 1 x 3 pin header, single supply
- - - USB2.0 21 - 3-axis accelerometer, Pmod: 2 x 6 pin support, 8 user LED, 1 user push button, single supply
2 Kbit R 1 Gbit R 206 R Intel® MAX" 10 as system controller (CPLD), programmable oscillator, single supply, baseboard
available
R . R Up to 128 MByte HyerRAM, integrated USB Programmer2, Arduino and Pmod compatible pin headers,
2 x MAG address 2x10/100 MBit's UsB2.0 0 Grove connector, D-SUB connector for VGA, SMA connectors, 7-segment display
- - - - g;(( ggg 18 x Intel® MAX® 10 system controller, Status and user LED
. R } R MEMS 3-axis accelerometer, fully calibrated single-chip temperature sensor, smoke detector, USB/JTAG
2 Kbit USB2.0 29 programmer, single supply
Config. EEPROM - - - 24 + 24 - USB-to-JTAG/GPIO-FTDI, user push button and LEDs
331 up to 24 channels at
1 x 2 Kbit . USB2.0 (Support " 28 Gbps (Group A) ) )
’ - 1 Gbit 96 Diff10 configurable HPS 10s as SDIO, UART, I12C, SPI, etc. 12V single supply
1x 128 Kbit USB 3.1) 19 HPS up to 24 channels at
17 Gbps (Group B)
EEPROM e.MMC Ethernet PHY USB PHY Total I/0 Gbit Transceiver Other Features
) R ; ; push buttons, LEDs, 100 Mhz MEMS oscillator, Power supply via USB or 5 V via pin header, USB-to-
4 Kbit USB2.0, UART/FIFO 22+8 JTAG/GPIO-FTDI
1 Kbit - - USB2.0/USB3.0 - t0 10 ?;1( ;'g Gbps Oscillator, push buttons, LEDs, 1x4 positons dip switch, PCle or Power connector
2 x MAC address - 2 x Gbit micro USB - - user LEDs, user push buttons, user slide switches, 5V plug
4 Kbit R ) USB2.0, UART/ FIFO Ras$ g"gg_%%‘:ket ) LEDs, user push buttons, Power supply via micro USB or pin connector, USB-to-JTAG/GPIO-FTDI,
e CiRUVI'A28' Rasberry Pi socket
2 Kbit R ; } Rafgegég\lns.%czket: ; user clock, user LEDs, push button, supported by fully open source FPGA toolchain, fast FPGA
dth or: 4‘+ 5 ’ configuration from Raspberry Pi, full FPGA design flow on Raspberry Pi (all open source), push button
EEPROM e.MMC Ethernet PHY USB PHY Total I/0 Gbit Transceiver Other Features
4 Kbit B } : 2 48 B User LEDs, user push button, 1 x 3-pin header for Live Probes, Power supply via micro USB or pin
connector, USB-to-JTAG/GPIO-FTDI
SEWLEE;Z?E'\SJM - 100 Mbps - 105 - Power supply monitor, optional crypto authentication device
serial EEPROM for . HSIO: 34*, GPIO: 84 On-board DC-DC converter,
MAC address B 1ot Use2.0 MSIO: 14 4+t *highly dependant on used SoC
Rl AR - 1 Gbi USB2.0 18D 4x Preview board, On board, DC-DC convector

MAC address
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Sundance Development Solutions
store.sundance.com/vision-control-and-sensors/

Our VCS (Vision, Control and Sensors) systems have been designed as complete solutions for precision
robotics. Here you can see the progression from the VCS', developed as the hardware solution for the
TULIPP project, on to the VCS* which was designed for the VineScout project, and finally on to the newly
released VCS.
VGS'

The VCS' is a PCle/104 OneBank™ Development Platform. It is compatible with any of Trenz Electronic’s
40mm x 50mm System-on-Modules with an AMD® ZYNQ™ MPSoC that offer Dual-Core or Quad-Core A53
CPU. An FMC expansion interface opens up many options.

e 12x analogue inputs with a resolution of 12-bits@2kSPS
¢ 8x analogue outputs with a resolution of 24-bits@2kSPS
e 28x single-ended digital I/Os 5V TTL on a RPi connector
¢ Four USB3.0 connections :
¢ 15x High-Speed I/0, 2.5V-only : i 9 " h; 3 7,‘\ m‘n’nmmwniv‘“ A

e

« Ethernet, HMDI, SATA, USB2 - T g
Interfaces

e PCle/104 Expansion connector
store.sundance.com/VCS1/

VCS?

The VCS? is a PCle/104 OneBank™ Development Platform. It is compatible with any of Trenz Electronic’s
40mm x 50mm System-on-Modules with an AMD® ZYNQ™ MPSoC that offer Dual-Core or Quad-Core A53
CPU. An FMC expansion interface opens up many options.

,_-—-—-?.\

e 12x analogue inputs with a resolution of 12-bits@2kSPS

VineScout
° 8X analogue OutputS W|th d rESOIUﬁon Of 24-b|tS@2kSPS Intelligent decisions from vineyard robots

« 26x single-ended digital 1/0s 5V TTL on a RPi connector o>l N
« IEEE 802.11 a/b/g/n WiFi + Bluetooth n
e Humidity and Temperature sensor & Audio 1/0

¢ 4G + GNSS/GPS, IMU sensor

: £ ,\“uilmmnmi"“
<’ >
A =W

e
-

e Four USB3.0 connections
o Two 5Mbps CAN-BUS Interfaces
e PCle/104 Expansion connector

e Ethernet, HMDI, SATA, USB2 Interfaces

store.sundance.com/VCS2/



Sundance Deployment Solutions
store.sundance.com/vision-control-and-sensors/

The result of this evolution, the VCS? is probably the Worlds smallest "Single-Board-Computer" with an
AMD® ZYNQ™ device with integrated ARM CPUs and FPGA fabric. Measuring just 30mm x 50mm, this tiny
workhorse can be placed almost anywhere, opening up the benefits of FPGAs to many more applications.

The VCS? utilizes an AMD UltraScale+ MPSoC coupled with high-speed LP-DDR4 memory to produce a
highly compact evaluation platform. With four 22-way FPC connectors with 14x High-Speed 1/0 and 3.3V
power-out, a 9-axis IMU, and a CAN-BUS interface, this platform is ideally suited for autonomous
machines, cameras or automation.

Features: )
Four FPC | 12Cswitch
N AMD® ZYNQ® UItraSCa|e+ 22-pin 0.5mm, S:NOS PCA9546A
A
ZU1, ZU2 or ZU3 in InFO Package g: 8 = I
s =
« Dual or Quad A53 ARM CPU poweron | [ y" v
Reset
e Four FPC connectors, 22 way RST button RS . LZPGDb'?::
. BOOT DIP MT53D512M32
CSI/DSI for Cameras/Displays MIODE STAGEN
3.3V Out & 56x GPIO
¢ 1Gb, 2Gb or 4Gb of LP-DDR4 i <« GTlne——— ] oMIMIC
g y g-bit- B 64Gbit flash
¢ 64Gbit of eMMC Flash < Mtiisjo-;z;ilgl 153IBG/iiS
8 | use2
o Dual 1Gbit QSPI ROM UsB3321C
e 9-axis IMU g L — - . 2x legll)iftzom
o 5|V|bp5 CAN-BUS 8 UART 33 . MT25QU512A

e Fast GPIO & UART

« USB-C for data connection Clock PLL
5P49V6901A P>
25MHz ref clk » PS_ERR_OUT
and/or power supply — —
e Weight: 10g / 30g with heatsink §|  2sx00s" il lheesone
P} soot mope
e Supply Voltage: +5V £5% D ussact
. . CAN —(% PS_DONE
e Typical Power Consumption: " 5 = Txewr
TCAA1144
3 Watts ;
v ©
. . X UART & 9-Axis UART &
e Dimensions: 50mm x 30mm IO o T
JST SM08B ICM-20948 JST SMO5B

connector connector

store.sundance.com/vcs3/




cronologic GmbH & Co. KG
Custom made electronics for advanced research applications

cronologic

Ndigo6G-12 - versatile pulse acquisition platform
The Ndigo6G-12 offers 6,4 Gsps sample rate, 12 bits resolution and a greatly improved readout rate of 6,0 GB/s.

\\\\\\\
\\\\\\\\\\\

SN

Scan for more Information!

The Ndigo6G-12 is a hybrid ADC/TDC-solution for the acquisition of short pulses. It builds on the established platform of the
Ndigo5G-10, but takes it to the next level in both, performance and flexibility. The Ndigo6G-12 is particularly well-suited for time-of
-flight applications like LIDAR or TOF mass spectrometry. Pulse arrival times can be measured with an accuracy down to 5 ps in
combination with information on pulse shape such as area or amplitude. Four channels at 1,6 Gsps with 12 Bits resolution can be
recorded independently or combined to two or one channel(s) with higher dynamic range or up to 6,4 Gsps. The Ndigo6G-12
comprises, in addition, four TDC channels with aresolution of 13 ps.

Ndigo6G-12 - Data

Zero suppression

54

Optimized for TOF applications
ADC channels 4

TDC channels 4

Gating channels 2
Connectors 10x LEMO 00
Sample rate single channel 6400 Msps
Sample rate multi channel 1600 Msps
Resolution 12 bits

TDC Double pulse resolution typically 4ns
TDC bin size 12 ps

Multihit unlimited

Dead time between groups

none

TDC readout rate

30 MHits/s; 11,6 MHits/s

ADC readout rate

approx. 5000 MByte/s

Timestamp range

106 d

Common start/stop yes/yes
Number of boards that can be 8
synced

Readout interface PCle3 x8

Time base

50 ppb on board or
external 10 MHz clock

On-board calibration data storage

v

Adjustable trigger windows

Overlapping events possible

Easy to use Windows C API

In-system firmware update

Linux support available

LRI

Detect pulses above a certain threshold and only acquire the relevant
data to massively reduce the amount of data that needs to be
transferred to the host PC.

Configurable DC offset

When acquiring unipolar pulses, shift the baseline to the edge of the
ADC range to double your dynamic range.

Flexible utility functions

A multitude of useful details help you to create a highly integrated
setup with a minimum of external components. Using the integrated
TiGer timing pattern generator can provide digital pulse patterns to
control your experiment or internal triggers.

Streaming architecture

The buffers of the Ndigo6G-12 are only limited by the size of your PC's
main memory. Data is streamed at a rate of 6,0 GByte/s concurrently
to data acquisition. There is no dead time and latency is minimized.



cronologic GmbH & Co. KG

Custom made electronics for advanced research applications

cronologic

TimeTagger - low cost, mid resolution time-to-digital converter
If a time resolution in a range of a few 100 ps is sufficient for your application, the TimeTagger4 can replace our

high-end TDCs at a lower cost.

Time to digital converter

Scan for more Information!

cronologic Time Taggers are low-cost, mid-resolution time-to-digital converters ideally suitable in applications that do not require
the highest resolution, but high data acquisition rates and the lowest multiple-hit dead time.

All variants of these high-bandwidth, low-cost, common-start TDCs are also available as TDC modules which can be installed via
board-to-board connectors with minimal hardware effort.

* TimeTagger4-1.25G: 800 ps
» TimeTagger4-2.5G: 400 ps
* TimeTagger4-5G: 200 ps

Low cost

The TimeTagger4 is available at the lowest cost,
while still providing picosecond resolution.

Bipolar

The threshold discriminators can use positive or
negative threshold with configurable voltage. This
allows you to use the xTDC with a wide range of
detectors or constant fraction discriminators (CFD).

TiGer timing generator

All inputs can also be used to output periodic pulse
patterns to control your setup. The exact timing of
these is measured by the TDC.

Optimized for

TimeTagger - Data

low cost

TDC channels

1 start & 4 stop channels

Additional inputs

Connectors

5x LEMO 00

Bin size

800 /400 /200 ps

Double pulse resolution

2 bins

Multihit

1000x per start event

Dead time between groups

none

Readout rate

60 MHits/s total; 40 MHits/s per channel

Timestamp range

1,67 ms / 430 ms extended

Number of boards that can be synced

no sync possible

Common start/stop

yes / no

Readout interface

PCle x1 @ 400 MB/s

Time base

50 ppb on board

Linux support available

yes
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cronologic GmbH & Co. KG

Custom made electronics for advanced research applications

cronologic

Ndigo-Crate: Your solution for combining serveral PCle cards

Ndigo Crate

With the Ndigo Crate it is possible to use up to 8 PCle
boards with a PC. The connection of the external
chassis to the PC happens over PCle 2 x16 for a full
duplex bandwidth of 2x 8 GByte/s.

The enclosure was specifically designed to operate
multiple synchronized cronologic digitizer boards to
create a high speed data acquisition system. It can also
be used to house other DAQ cards, GPUs for high
performance computing, storage adapters or
networking equipment.

The extension is fully transparent. The operating
system can't distinguish between boards in the PCle
expansion box and boards inside the PC itself. No
drivers are required.

The slot covers are on the front side of the enclosure to
easily see status information and plug in cables during
operation.

The crate is delivered as a set with cable and PC link
board.

Facts Crate
Connection to Host PCle 2.0 x16
Bandwidth to Host 8 GByte/s
Performace relative to 10Gbps 8x
Thunderbolt link

PCle3 x16 slots with 8 lanes -
PCle3 x16 slots with 4 lanes -
PCle2 x16 slots with 4 lanes 8

PCI slots 5V, 32 Bit, 33MHz -

PCI slots 3V, 32 Bit, 66MHz -
Availability now
Cable and link boards included

Cable Length

Scan for more Information!

Crate-3 Crate-5
PCle 2.0 x16 PCle 2.0 x16

8 GByte/s 8 GByte/s

8x 8x

2 2

3 3

- 2

2 -

now now
included included
3 meters (1m, 2m and 5m upon request)
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Trenz Electronic o ;clggrgmzc
A L
Projects ot

Innovative, flexible, and technically adept — these are the cornerstones of our customer relationships. Our extensive project
experience enables us to collaborate with other companies in developing innovative solutions and successfully bringing them
to market.

Let’s delve into some of our notable collaborations:

The most powerful 4K Camera (Off the shelve):

In close partnership with Freefly, we supply them with the processing
hardware (an off the shelf product) for their Ember Camera.

This powerful camera is specifically designed for aerial photography and drone flights. It stands out for its compact size, high
image quality, and advanced stabilization technology. Inside the camera is the Trenz Electronic TEO808 module, which
provides impressive images. The Ember Camera allows breathtaking aerial shots and is an essential tool for professional
filmmakers and photographers.

“Freefly chose the Trenz TEO808 to help speed the design of our latest camera ‘Ember’. Trenz delivers high quality parts with
the connectivity and processing we need to enable cutting edge imaging systems" - Tabb Firchau (Freefly CEO)

Shift-Left solutions (Assembly variant / custom solution):

Trenz Electronic GmbH and MLE have established a close engineering
collaboration, and a track record of "Shift-Left", namely, accelerating
FPGA projects by integrating FPGA Full System Stacks with
off-the-shelf FPGA System-on-Modules (SoMs) for Compute, Video,
Storage and/or Network Acceleration. The "Shift-Left" solutions not
only shorten time-to-market but also reduce the risks and costs. In the
project of TEBF0807, we completed and validated within days the PoC of low-latency SD-WAN access on the SoM and
Devkit's carrierboard with the Network Protocol Acceleration Platform Full System Stacks integrated. Then we quickly
designed a custom carrierboard that contained only the 1/Os required by the client for low-risk cost optimization. The design
re-use method greatly reduces the development time, costs and risks to shift-left clients' projects.

RFSoC Chip-Down for LIDAR detection in an automotive surrounding:

TECO0203 represents a bespoke board, tailored for integration within

the LIDAR system. Its primary function revolves around the digitization

of analogue signals sourced from optical sensors, followed by the
processing of resulting digital signals. At its core lies a AMD Zyng™
UltraScale+ ™ RFSoC, complemented by 4 x 512 MByte DDR4 SDRAM
for robust memory capabilities. Additionally, the board is equipped with a
dual 512 MByte Flash memory configuration, essential for both initialization
and ongoing operations. The analog part of the module also includes
additional analog-to-digital converters (ADCs) for processing low-frequency
signals. Ensuring efficient power distribution, the board features potent switch-mode power supplies catering to all onboard
voltages. A dedicated system controller housed on LCMXO3D enhances operational control and coordination. Furthermore,
facilitating seamless connectivity and control, the board incorporates a PCle, Ethernet, USB2.0.
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TR

The modern, production-oriented storage
system is an automated, highly flexible and
expandable buffer storage unit for electronic
components. It is ready for fast and smooth
changeovers in our SMT line.

Trenz Electronic uses printing technology to
make it possible to dispense solder paste for the
most challenging circuit boards and
components, with micrometer accuracy,
maximum speed and perfect quality solder joints.

In the complex process of solder paste
inspection (SPI), Trenz Electronic has the
possibility to measure the paste volume with
the highest precision in 3D.

Furthermore, possible defects and bridges are
detected.

[ recroLosy

To produce even faster, we uses several
production lines at the same time. Here, we can
easily switch from full volume to batch size one
and handle a wider variety of components with
uncompromising manufacturing quality.
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Trenz Electronic SMD In-house Production s trenz
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The Automatic Optical Inspection (AQI)
is used to detect and report tolerance
deviations in production using an
image processing techniques.

For some applications, THT placement
remains indispensable. THT assembly
creates a strong connection between the
components and the PCB. This makes it
ideal for larger components that are
exposed to high power and high voltages.

With our X-ray machine, we use leading
technology for precise analyses. The
detailed 3D visualization masters the special
requirements of our field of application.

Our new state-of-the-art selective soldering machine,
specially designed for PCB assembly, optimises the

entire manufacturing process. With the innovative Ir —
EcoSelect 4 technology, electronic components can | AR
be soldered precisely and to the highest quality. The ey

intuitive control software enables efficient operation
and quick adaptation to individual requirements.
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Official Trenz Electronic Distributor List as of February 2024

Current list with address is online at http://trenz.org/distri

Worldwide

Digi-Key Electronics
Web: www.digikey.com
E-mail: sales@digikey.com

ARROW Electronics
Web: www.arrow.com
Contact via form on website

AN

Bl china & Ell Taiwan

Future Linking Solution Tech Co. Ltd.
Web: www.fulso.com
E-mail: liu@fulso.com

Haley Technology Co. Ltd.
Web: www.haleytech.com
E-mail: sales@haleytech.com

B Czech Republic + Slovakia

DFC Design, s.r.o.
Web: www.dfcdesign.cz
E-mail: info@dfcdesign.cz

B J France

ERTIS SASU
Web: www.ertis.fr
E-mail: sales@ertis.fr

Lextronic
Web: www.lextronic.fr
E-mail: lextronic@lextronic.fr

——  |INdia
Microembesys Technologies Pvt Ltd.
Web: www.microembesys.com

E-mail: info@microembesys.com

ApexPlus Technologies
Web: www.apexplustech.com
E-mail: info@apexplustech.com

Sinelec Technologies
Deutschland GmbH

Web: www.sinelec-tech.com
E-mail: contact@sinelec-tech.com
(Europe and India)

‘\\ \\

s trenz

¢ clectronic
....\ GmbH

Mouser Electronics, Inc.
Web: www.mouser.com
E-mail: sales@mouser.com

MOUSER

ELECTRONICS

RS Components GmbH
Web: de.rs-online.com
E-mail: bestellung@rs-components.com

RS

I I Italy

mirifica s.r.l.
Web: www.mirifica.it
E-mail: store@mirifica.it

® Japan
Tokushu Denshi Kairo Inc.
Web: www.tokudenkairo.co.jp
E-mail: info@tokudenkairo.co.jp

@, Korea
Inipro Inc.

Web: www.inipro.net
E-mail: webmaster@inipro.net

Neocess Co., Ltd.
Web: www.neocess.co.kr
E-mail: james@neocess.co.kr

Aitech Inc.
Web: www.ai-tech.co.kr
E-mail: info@ai-tech.co.kr

mmm Poland

BTC Korparacja
Web: www.kamami.pl
E-mail: sprzedaz@kamami.pl

— Spain

Cyberall Group

Web: www.cyberallgroup.com
E-mail: sales@cyberallgroup.com

—=_ l|srael

STG International Ltd.
Web: www.stggroup.co.il
E-mail: oren.cohen@stggroup.co.il

Trenz Electronic GmbH

Beendorfer Str. 23, 32609 Hullhorst, Germany
CEO: Dipl.-Ing. Thorsten Trenz

Local Court:

Amtsgericht Bad Oeynhausen, HRB 7185

Phone +49 5741 3200-0
E-Mail info@trenz-electronic.de
Website http://www.trenz-electronic.de

EMEA

AVNET Silica
Web: www.avnet-silica.com
E-mail: trenz_sales@avnet.eu

NAVNET

APAC

AVNET Asia Pacific
Web: avnet.com/apac
E-mail: xilinxapac@avnet.com

AVNET

Reach Further™

Turkey

EKOM Elektronik A.S.
Web: www.e-kom.com
E-mail: info@e-kom.com

NanoMagnetics Instruments
Web: www.nanomagnetics-inst.com
E-mail: sales@nanomagnetics-inst.com

Same Elektronik San. Ve Tic. A.S.
Web: www.sameas.com.tr
E-mail: same@sameas.com.tr

== United Kingdom
Sundance Multiprocessor
Technology Ltd.

Web: www.sundance.com
E-mail: trenz@sundance.com

¥ UsA
Concurrent EDA LLC

Web: www.concurrenteda.com
E-mail: trenz@concurrenteda.com

Missing Link Electronics, Inc.

Web: www.missinglinkelectronics.com
E-mail:
sales-web@missinglinkelectronics.com

B+l Canada

MaxCom Global Inc.
Web: www.maxcomglobal.ca
E-mail: richard@maxcomglobal.ca

m trenz-electronic-GmbH
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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 warranty 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 third parties mentioned in this document be liable for any damages whatsover (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 of 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.
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