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Company profile

Trenz Electronic GmbH

* Located in Germany /
+ Established 1992 as a sole proprietorship 2
+ 2002 converted to GmbH
* now with 90+ employees
ISO 9001 certified SMD in-house production ‘ * Hamburg >
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Trenz Electronic Production

« 25 years of development with in-house production
« 50,000+ modules per year; 500,000 lifetime

+ 500+ customizable modules

* Rugged design with long term supply guarantee

« Industrial temperatures

Trenz Electronic Services

+ Integration of FPGA and SoC modules

« Electronic Design Service

+ Electronic Manufacturing Service

« Rapid prototyping

« All modules are developed & manufactured in Germany



TEQ955 Versal™ AI Edge SoM
AMD Versal™ Al Edge device

AMDZ1 —

—_ - - A MET (R T Varsal _— - -
VERSAL = Bk 103 ezl 15 UART
& MGT (R T =]
Al Edge P Bank 1M ik 501 r
_—— . JTAG
T a1 - TGP FERST
Fu MGTCLE Dank 5007w 3 0P
- Bk 501 -
o 48 (24 (BEMFF) e
BEE E—"
e e Bunk Riam oM
3000 (SO I Dk 502 ¢—>| ETH-PHY | —
2 i | — -
1 0 (PERST PR
gV SERPERST ) ok T02
20+ INT IFL 237 (s} 1
- #= lank Tod Ml My 20
. J T
.
e

LR B
Tn LPODRA SDRAM, e Eank 501 r| ushewy
u wach 12 bt i
CFTHGA
Osc -+ | Cryp A TRUST M
(= 2 BT [cmse |

i Bk B0 LT & INT {PRIC)
sk 501 M - - . L3
SYSRON ¥
Flasih (03P Biank 500 Bk 502 _— J
e ank 500 = ) B
e [ J [ ——
Form factor [ {_g
4x5.6cm ’ [ ]
BEDE

Device list Al Connectors EEPROM Ethernet Other features
packages

Versal™ Al Edge 54-pins XPIO, up Clocks for PS, PHYs,

VE2002, VE2102, A784 to 22-pins HDIO, | 2x4 GB | 256 MB | max. 2 Kbit with 1 Gbit USB2.0 DDR4, PL,

VE2202, VE2302, 2x Samtec ADM | LPDDR4 | OSPI 64 GB | MAC-Adress PHY PHY | up to 8 GTYP transceiver,
VM1102 B2B UART, I12C, SDIO

TE0838 RFSoC Module
AMD Zynq™ UltraScale+™ RFSoC, DDR4, Flash, Ethernet

I‘I l ———_4x MGT (RX/TX 4% MGT (RX/TX)
A D ‘ { ) ) gank 128 Bank 130 ( )

—
aamy, |2 MeTOK Sank 128 Bank 120 2x MGT CLK
[ 4x MGT (RX/TX) 4x MGT (RX/TX)
ZYND e e
X Bank 129 Bank 131 x s
+ e i 52/ 24 (SEIDIFF)
UltraScale Bank 224 5224 (SEIDIFF)
2xADC Bank 65
Sanc Bank 225 —
Bank 226 52/24 SEDIFF) ()
ADC CLK Bank 66
Bank 226 4x MGT (RX/TX)
2xADC Bank 505
e Bank 227 e 8 24712 (SEIDIFF)
S Bank 227 ok 505 MODE3.0
x
B28S, Bank 228 = 2x UART
& DAC CLK Bank 229 Sank 5ot 2x PERST
2xDAC Bank 501
2xDAG Bank 229 Bank 501 Do
Bank 230 TTAG
DAC CLK Bank 503
T Bank 231 Sank 501 4xGPIO
2 DIFF HD 10 Berk 231 RGMII DI
ul Bank 87 Bank 502 ETHPHY Je— >
(N
ADXC o Bank 224, B2B X,
Bank224  AMD Zynq RGMII mDI J6
2xADC Ultrascale+ BNk 72 [« 5[ ETHPHY Je—— |
Bank 225
ADC CLK o D uLel uss
o o Bank 502
Bank 226
2xADG Bank 227 OPTIGA Trust M
2xDAC
Bank 228 ey [P 12¢ 3
DAC CLK
B2BT, Bank 228
B SYSREF CLK Bank 228 CryptoAuthentication
2xDAC
oG Bank 229 o LK ok
Bank 230 Eank 205 PLL
DAC CLK
Bank 230 Bank 503
2xDAC
1xDIFFHD 10 Sank2st ((osc ]
u Bank 68

{

axpiFFRDI0 | P
DDR4 SDRAM
SxsErD 10 Bank 67,69
Bank 80 U1, Ut6, U18, U28
Flash, DDR4 SDRAM
le—>{ Bank 501 A
s, U7 = Bank 504 U2, U3, Us, U9, U12
oMM,
fenwste fenks utr

osc,
u13

6.4x8cm

[«—»| Bank 505

Device list Connectors SDRAM max Flash eMMC Ethernet USB Other features

ZU29DR, 5y Samtec ADM6 8 GB DDR4 64-bit OPTIGA Trust M, Crypto
ZU39DR, 4% 60-0in (PS) with ECC 2x 64 MB 8 GB 2x 1Gbit USB2.0 Authentication, oscilla-
ZU49DR P 8 GB DDR4 64-bit (PL) tor, RF-ADC, RF-DAC
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TE0825 Zynq™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™ MPSoC, DDR4, Flash, EEPROM

AMDZ\
ZYNQ

UltraScale+

( AMD Xilinx \
—_— Zynq Ultrascale+ MPSoC —
15 x MIO 4 x 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 MGTCLK —— Bank 502 ETHPHY |
D 12C > x

N | Bank 500 25MHzOSC |-¢

— RGMII Y__ MDI
Bank 65 ETH-PHY |[€—>

[ rrc_J«—s

[_EeProm Pe—r Bank 44

Bank 500
DDR4 SDRAM ECC Bank 504 Bank 503 33.3 MHz OSC

A

A

i

5.4x7cm

Ethernet

Device list Connectors EEPROM PHY Gbit transceiver Other features
8 GB 136 PL
2x Samtec ADM6 64 kByte, 2x .
2u2, 203, (4x 60 pins), DDR4 | 2x64 | " iMAC | 2x1Gbit | HPF88PL | 4 GTR+axgrH |  Realtime cock,
ZU4, ZU5 with MB HD 57 PS oscillator
1x Samtec UMPT ECC address MIO

TE0806 Zynq™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™ MPSoC, Flash, Ethernet, USB

AMDZ

ZYNQ (" Xilinx ZYNQ
UltraScale+ UltraScale+
— MPSoC
4x PS GTR Lanes PS MGT —

Yv

4x PS GTR Clk lanes 24x HD 1/0's, 12x Diff.pairs

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

PSMGT  Bank 47

16x PL GTH lanes
8x PL GTH Clk lanes

PL MGT Bank 48
PL MGT Bank 64

Yy

< :222 MIO's > Mo Bank 503

>| MIO PS DDR4

4xSDRAM + ECC, 72bit
MAC MAC

J1 EEPROM| [EEPROM Bank 65
Bank 66

uss PL DDR4

USB20 [ ysg 20 ULPl I mio 2x SDRAM, 32bit J2
Transceiver

Bank 500

QSPI FLASH

PHY MDI
1Gb Etheret | RCMI | 11 R 200 MHz
Transceiver an Oscillator
PHY MDI [ o Ethernet | RGMII - TrEEE 33.33 MHz Voltage
Transceiver Mi an Oscillator Monitor Circuit
Bank503 MR

spio
Form factor MIo Banks03 j¢— L0 * Confg
./

5.5x7.6cm

o
Ol'
py

Device list Connectors SDRAM max Eti:-lrcet Total I/0s Other features
8 GB DDR4 64-bit 48 PLHD + | Transceiver clock in-/outputs,
ZU4, ZU5, ZU7, 2x Samtec (PS) with ECC 512 MB 8-64 2% 1 Gbit USB2.0 52 PLHP 2x MAC address serial
CG, EG, EV ADM®6 4 GB DDR4 32-bit GB oTG 14 MIOs + EEPROM, single 5-12V power
(PL) 12C required
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TEIO187 Agilex™ 5E SoC Modu

le

Altera® Agilex™ 5E, LPDDR4 SDRAM, Flash, Ethernet, USB

altera.

AnIntel Company

4x MGT

e

2x MGT CLK

2x MGT CLK
4x MGT
2x MGT CLK

4x MGT

20x HVIOs

Bank
4A

T

Bank
6A

20x HVIOs Bank

B

20x HVIOs Bank

Bank
48

v

4c

~

E
5
96x HSIOs, 48 Diff pairs >

(s
g ¢
gl* 5| ]

E

g

z

= Intel Agilex 5E
20x HVIOs Bsagk FPGA
(i @ Bank
| Lo 4
96x HSIOs, 48 Diff pairs Bank
2B
JTAG / MSEL / 12C
= ves ()
1A 1B 1c
i b
IEI% 5.2x7.6cm [ 5
Device list it Connectors SDRAM Flash 1/0s Ethernet USB Other features
packages
USB2.0
. . 12V Power supply, 2x
. 3x 240pin Sam- 2GB 331/96/19 (1/0Os/Diff. . PHY, !
™ !
Agilex™5E | B32A tec ADM6 LPDDR4 | 226 MB Pairs/HPS 1/Os) TGBItPHY | g hort EzEg z%'\:'r'az:'szeﬁ'\f’etrc’
USB3.1
TEIT1000 Stratix®10 SoC Module
Altera® Stratix® 10 SX or GX, SDRAM, Flash
altera (s )
| ~ Stratix 10
AnIntel Company FPGA
6 Transceivers BG:?C Bank 38 |¢_48%10 (24x LVDS)
6x Transceivers an ank 3 48x 10 (3.3V)
< - Bank 1D Bank 3C [« >
4x Transceivers 24x 10 (4x LVDS)
- Bank1E | Bank 3D J1
2x Transceivers i T
J2 8x Clocks an HPS |  48xl0(1.8V)
Bank 1C-F (SX only)
48x 10 (24x LVDS) oo N (To0 R
D Bank 2L Bank 3 Oscillat:r Oscillat:r
Power 25 MHz PA——
supply Oscillator; Sbm QsPl 125 MHz
HEE FLASH
3lElS Bank 2M
System INIT_DN Bank 2N SDRAM32bIE
controller MSEL o Bank 2K
MAX10 Bank 3A
S Bank 6A (é, Status LED
g Q g % © Bank 3D :>,: gg 5x Status LEDs
2 (2|2 ruserieo
= o|o = x| x X User S
HEEIEIEIRRE 5|22
A Yy VY

—_—

J3

transceivers

512
Mbit
QSPI

Stratix® 10
SX or GX

3x ADM 6
(4 x 60-pin)

up to 2 GByte

DDR4 18x GXT

250x PL
48 x CPU

Max® 10 System controller, Status and user LEDs,

1.8V, 3.3V and variable IO
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TEIO181 Agilex™ 5 Integr. USB-Programmer
Altera® Agilex™ 5E FPGA, Arduino MKR Standard, CRUVI HS

b —
T
q erd FPGAISOC )
" 1 P Gves LG DY [ 45
AnIntel Company - W Bank A
i l{ F3bLED B2 P
T e ————
1 ST
PR, 1 RS fir 4
i ~ 3
15 MHZ Dl 34 'I =l LED r1|‘|]
["|Cocitaier u-‘__l :
r—— .| REBLED B3
L -
Rt S
- Bark s e -| —r—
e, U 0 Bankid P———
el » S0 R | N
a1, Pesh uton, 52
usl 10 et
THE AT | Pess umon, 31
[ e—— R
I )
M
L Luumw
——TY I L
1'11 M Eark 14 - .
O Dtk 4 ':FPI_';"-"
S
-
| s 26 e |
E
20010 (1 LVERS s -

.1 )
=T
G-

Device list Total I/0s Other features

Programmer

HyperRAM

A5E 008B, 2x RGB LED, User LED,

013B, 028B

Arduino MKR - 22,
CRUVI - 32

Integrated,

USB to JTAG/Serial 25 MHz MEMS

32 MB 16 MB
3-axis accelerometer

TEIO050 "CYC5000" Cyclone®V Module
Altera® Cyclone®V, SDRAM, Flash, EEPROM

altera.

AnIntel Company

2 x Dip Switch, Push button,

- N
EEPROM | |12 MHz OSC
- 12C N
i i . JTAGISPL | cruviHs
. " 12xDIFF | Connector
micro FTDI USB2 < >
usB \ )
Intel PR
Cyclone V, 13 x GPIO
Push Button [« > u1 Pin Header
S )
9 x GPIO
LED < > < » Pin Header
! S
16 Bit Interface
r N Flash < > [ «<— > SDRAM
; ‘. —
Wiki St
Ol oped O Form factor

ket 2.5x7.07cm

Pin

Other features
packages

Connectors

Device list

Cyclone® VE, u15
A2, A4 UBGA 324 pins

CRUVI HS,
2x 14 pin header

up to 256 MB
possible

USB-to-JTAG/GPIO-FTDI,

8 MB user push buttons and LEDs
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TEIO185 Agilex™ 5E Development Board
Altera® Agilex™ 5E, LPDDR4 SDRAM, Flash, Ethernet, USB, HDMI

altera.

AnIntel Company

& " # &
"L :

Device Interface
+ Altera® Agilex™ ASEDO65BB32AE4SRO + PCle x4 (B2B)
« TEIOO04 connector (B2B)
On Board « FMC+ (B2B)
+ 2x Ethernet PHY « CRUVI(2x HS, 2x LS)
+ HDMI Transmitter + 2x Gigabit ETH
+ USB-to-UART FTDI « HDMI
+ 8 channel ADC/DAC + 4x USB connector
+ PLL clock + 2x zSFP+ connector
+ Oscillator + SD Card connector
« 2x EEPROM with MAC address « 3x12C connector (2x DCDC, 1 x MISC)
+ 128 Kbit EEPROM + Fan connector
+ 2x Temperature sensor
+ Fan Speed-controller Power
+ 4x RGB LED + 12V Power supply
+ 2x User LED
+ 4x User push button Dimension

« 4x DIP switch + 16x25cm
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TEO710 Artix™ 7 4x5 cm Module
AMD Artix™ 7, DDR3, Flash, 2 x 100 Mbit Ethernet, EEPROM

AMDZ\
ARTIX?

Hilino: Autin-T
p— FPGA —
Bank 14 —UEEELED o LD D

48 x 1=, 24 « LNVDS pais

- = Bank 15 Bank 4 b A5 w0 s, 24 W LVDE pars

B x s, 3 LVEES pairs B -

- . B Bank 16 Bank 54 2% s -
L] - 18 & 108, 9 & LVDS pairm

= Bank 14 Bank 14 b pak -

-q—rl@—r Bank 14 S SPLECK
| z
- Bank 14 Chund 571 Flash "
== Blank 35 f=f »{ DOR3 SORAM |
.

OHEVIRE
- Ethurmwl PHY Bank 14 Blank 16 -4 | MAG EEPROM
A_PLLGLK ! 3
DOR_PLLCL Bank 38 Bark 0 ITAG JTAG
JTAGEM - - -
FROGD T Spem
- EN1 Conmolar | o FESIN

Groon LED D2 J— 2t SLEDT I
EYSLEDZ
1
Red LED D 2 L J

4x5cm

Ethernet

Device list Connectors PHY Total I/0s Other features

112 (51 differential pairs | JTAG, 100 MHz MEMS oscillator,

35T, 50T, 75T, 100T | 2x Samtec LSHM | 512 MBDDR3 | 32 MB | 2x 100 Mbit +10 single-ended) user LED, single supply

TEO711 Artix™ 7 4x5 cm Module
AMD Artix™ 7, Flash, USB, FTDI USB to UART/FIFO bridge, high pin count

AMDZ\
ARTIX?

USBLUART
FIFD Bridge

JM3 ]

!
Kilinx Artin-T e
FPGA

Barik 14 [st———] Quad 5P| Flash
Bank 14
I
o Bark 15 Bark g —20a3CK |

= Bank 16
= Bank 3 g aa _‘2[) % 105, 10 % LVDS pairs. |

Bxids » Bank 14 Emk%__d.axlﬂ;_?deUDSp;lirs__

JM1
Fed LED D1 SYSLEDZ | Bank 16 Bank 35 [ 2x 0%
SYSLEDM | 18%108. 9% LVDS pairs

12.000000 MHz
Oscillator

4B x 10s, 24 x LVDS pairs
6 % 108, 5 LVDS pairs
B x 105, 4 LVDE pairs

A A A

:

Y

|

Bank 14

Grean LED D2 Bank 14

JTAG

Green LED D3 a—oe03 | gy 44 Bankd ‘i

LK _SY
JTAGSEL ' | System [* *

- P(‘E'_E;?D - Controller wesT_Sc0
CPLD [«

Form factor
— (Groon LED D4 e 2YSLED! —

4x5cm S

Device list Connectors M.EMS USB PHY Total 1/0s Other features
oscillator
USB2.0 178 4 LEDs,
35T, 50T, 75T, 100T | 3x SamtecLSHM | 32 MB 100 MHz UART/FIFO (84 differential pairs) single supply

10
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TE0712 Artix™ 7 4 x5 cm Module
AMD Artix™ 7, DDR3, Flash, Ethernet, 4 x GTP Transceiver

A M D n KRG : M )
. 'y

ARTIX"” SR00000 Wi NN
¥ Kilino: Artix-T
Tetc | FPGA o |l e
Cuad Cock | e ey H" ,E d
Ganarato B Bark 36 =]
PLLOLK | 38 g o o) 8
— T = E.' =] B P
lﬂ HSOME Lo e T I & g |
§ MGT_CLKD ﬁ-u;;:' = =
ol PLL INT = g
- Baric 35 |
ety Ja—blaakta Bkt
: - 15| 48%108. 24 x VDS poes |
- 48 x 108, 234 x LVDS pairs. - . B s b 3¢ Km _
10 5 10, & LVD Buank 15 -
iy 2105 SLVOSONS o) paek 13 14 g 182108, B & LVDS paies Lotz
B x MG Bank 14 (= .
- | Bark 14 g SPLECK
AN paf— ik 34, 35 - .
L ™ Bank 14 [———3{ Quad SP1 Flasn |
MAC EEPROM |- SHENEE ol g 14 i, (12
JTAGEN - o -
” PGOOE
EH1 -
Form factor - >
) Groan LED D1 EYHEN
4x5cm [ RealEDDz je— SYSLED

Device list Connectors EEPROM B Total I/0 Gb'? Other features
PHY transceivers

75T, 100T, 2007 MAC Programmable clock
(with restrictions: | 3x Samtec LSHM | 1 GB DDR3 | 32 MB 100 Mbit 158 4x GTP 9 .
Address generator, single supply

15T, 35T, 50T)

TEO713 Artix™ 7 4 x5 cm Module
AMD Artix™ 7, DDR3L, Flash, USB3.0 to FIFO Bridge, 4 x GTP Transceiver

AMDA
ARTIX?

Xilinx Artio-T
FPGA

Bank 14

25,000000 MHz
Oscill ator aTP

MGT_CLKD ranSCaeds
Bank 216

4 w MGT lanas
MGT CLE

A A

4
a
En
=
o
=}
7}
E

12 x 105, B x LVDS pairs

" Y ) Bank 13

Quad Clock [ | Bank 14 Bank 14
Gangrabor | Banik 35 48 = 105, 24 u LVDS pairs

L Bank 15
2510

AR x 108, 24 x VDS pairs Bank 15
- e

— o Bank 16 Bk 13 18 x 10, 9 x LVDS pairs
1

14 x 108, T VDS pairs Bank 13

R L

M IO Bank 14 a2 Chuad 5P Flash NG
™ x MiOs - ?
o | Bank 14 -

0 Bani 0 ERLECK

k i h
(CoRSLSORMI}—s{Bank34.35 | gt <JTG

| R i — o] Syeiem
» e ] Controlier
EM1 | CFLD RESIN

Green LED D1 SY3LED
L A )

A A A
LR B )

Gbit

Device list Connectors USB PHY Total I/0s . Other features
transceivers
75T, 100T, 2007 1GB Programmable clock generator,
(with restrictions: | 3x Samtec LSHM 32MB | USB3.0 152 4x GTP 9 ! g '
DDR3L single supply

15T, 35T, 50T)

1
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TEO715 Zyng™ 7000 4 x5 cm Module

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

AMDZN

Ethamat SGMII

ZYN e :
Q [T 00000 Wz I & [
Decilator k:
7000 25000000 MHz CLHINZ | § E
Osealkator + = 2
i Z gl | 8| g
Crd Clock irx Tyne [ SEE
et HCTZ Sot = 5| = @
| 5| =| 9| [==000000MH:
. L-, il
Lrcunizs gy I g g
MET CLK L-, :
y LEELCH Barik 112_[* 2 —
—m{ Ethomat FHY | Bank 4 Rank 4
- -] '::D“";:: = |1.'\-1|:|I5 PAE _go{ Banik 13 Bank 501
- 2 1, 3P 3] Barik 500
&3 MI0s. 1 r_-.'.. Back 501 Bank 35 g 1B510% 24 5 VDS oy |
Cousd SPI Flagh
[—:l-q—l-a.mww R 20 -
DORIL SORAM Bank 502 18 5 1005, 8 % LVDAS pairs
o fank 34 [t >
Grogn LED D4 Bank 500 JTAG
| Yoo = fank o [ " iz
[ T T
[ T-uw ]q LAY ] Bank 501 pank o M e an LED D2
VBATT ek Bark 500 |ag_PE-CLK .maaaaaamql
: Cecilator
BTC T ) Bk 601
P
]
—_—
Form factor [(RedLEDDS b= Spstarrs ~
JTAGIN Contredler RESIN
PEDOD *| ern
4x5cm n EH1
o — i S —

Device list Connectors ELE USB PHY | Total I/0s . Other features
PHY transceivers
7.7015 Z-7015: 4 x
) ' 3x Samtec 1GB . 132+14 GTP Programmable clock generator,
27030, LSHM DDR3 32 M8 1 Gbit USB2.0 MIO Z-7030: 4 x real time clock, single supply
Z-7012S GTX

TE0720 Zyng™ 7000 4 x5 cm Module
AMD Zynq™ 7000, DDR3, Flash, Ethernet, USB, eMMC

AMDZ\
ZYND

7000

36x SE / 18x DIFF

Bank 34
Bank 501 Bank 501
Bank 13
Bank 33

50x SE / 25 DIFF
18x SE / 9x DIFF

Bank 500 Bank 502

AMD
2ZYNC XC7Z M2
SoC
48x SE / 24x DIFF
6x SE
6xSE
UART

Bank35  Bank 500
Bank 501
Bank 500 Bank 501
Bank 500
Bank 0 Bank 0
Bank 34

VBAT

Bank 2 Bank 2
Bank 0

Bank 3

System Controller

Bank 2

RTC
D Bank 2 Bank 2
re

Bank 1 Bank 1

4x5cm

eCompass
u22

Ethernet

PHY Other features

Connectors USB PHY Total I/0s

Device list

Real time clock, MAC address,
2k serial EEPROM, 3 user LEDs,

single supply

152+14
MIO

1GB
DDR3

3x Samtec
LSHM

Z-7020, Z-7014S,
XA7Z020-1CLG484Q

max.

64 MB 32GB

1 Gbit USB2.0

12
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TE0741 Kintex™ 7 4 x5 cm Module
AMD Kintex™ 7, Flash, 8 High Speed Serial Transceivers, 25 MHz Oscillator

AMD 1
KINTEX? o~ ( s )

25 mou:nuu:] [ [} Y
Crnallaiar Hilinx Kintex-T z
FRGA < #
g & al E
Bank 14 20303 §| g &
Ld 1 1 =| o
#| =l el = = &
3| I &
M) et EHEEE NS
s I
MGT CLK3 8
MGT_CLK1 .
o
i 3 x WTT lanes
oAb O, 34 1 LVDS pains o
48 % 108, 24 x LY
# x MiDs, 3.3V 2 bt % 105, 24 = LVDS pairs -
M1 SPLSCK ot 20 | 2
L Hx s, 8 LVDS pais
Cuad SP Flash d i
[DHINE
ok 0 (25— Groon LED 03
LEDZ Bank 14 Bank 0 Groon LED D3
[ moatepoz Ja—tER fpank 14 ¢ veo[ >{GmenLEDD4)
p s
JTAGMODE
Form factor ” e
—

4x5cm

(c]+]14

. Other features
transceivers

Device list Connectors Total I/0s

70T, 160T, 144 Programmable clock

325T, 410T 3x Samtec LSHM 32 MB (94 for 70T variant) 8x MGTs gene;itsgljmgle

TE0841 Kintex™ UltraScale™ 4 x5 cm Module
AMD Kintex™ UltraScale™, DDR4, Flash, 8 x GTH Transceiver

AMDZ
KINTEX T

2 UltraScale
UltraScale+ . 200.0000 MHz | ¢ ko00M
£ Oscillator Bank 45 _rc
P 4 Bank 65 [€
; ; ) ) | CLKO, CLK1
gl DDR4 32bit memory interface Bank 45 [€
o Bank 44, 46 Quad
( GTH \ Clock
Quad SPI QSPI E—_ Unit Generator
Flash Bank 225 |« MGT_CLK1
MGT_CLK3
Bank 224
MGT_CLK —
Bank 225 GT_CLKO
(48x HR /O's, 24x LVDS pairs Bank 224 |« MCT CLK2
Bank 64
I°C Bank 225 4x MGT Lanes
Bank 65
IM1 | ey HRI/O's 1x MGT Lane
Bank 65 | Bank224 [€ ettt ——————>
| 3X MGT Lanes Bank 224
N Y
16x HP I/O's, 8x LVDS pai
N Bank 66 €8x HP O's, 8x LVDS pairs |
g JTAG Bank 65 [« X HRIOS
s Bank 0 an —
2 DONE, INIT_B Bank 0 (48X HP O's, 24 LVDS pairs
= 0G c Bank 67
N PROG_B, PUDC_ B Bank 0 18x HP /O's, 9x LVDS pairs _,
System Bank 68
Bank 67 <X HPUO's >
+—>{ Green LEDD1 | \_ M2
Form factor JTAG
NRST_SCO
__J

4x5cm

Gbit

. Other features
transceivers

Device list Connectors SDRAM max Total I/0s

KU035, KU040 | 3x Samtec LSHM 2 GB DDR4 64 MB 60xHRI/Os 8x GTH Programmable clock
84x HP 1/0s generator, single supply

13
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TE0820 Zyng™ UltraScale+™ 4 x5 cm Module
AMD Zynq™ UltraScale+™, DDR4, Flash, USB, Ethernet, eMMC

Green LED, D2
‘ PHY_LED1

JTAGEN, EN1, PGOOD, NOSEQ, MODE
—
ZYNQ X
UltraScale+ UltraScale+ MPSoC
BxMIO
Bank JTAG
SD 10 (6x MIO) 501 gank 503 o
Bank 501 MODEO . 3 cpo,u21 | '
48XHP 110's. 24x LVDS pairs o Bankso3 H
Bank
:j(S:B:Tmo Bank 503 Bank 65 [« XX
<L @ Bank 501 —
sank 64 |« 28X HP UO's 26X VDS pairs
18x HP /0s, 9% LVD
sank 65 | <18 HP VO's, SX LVDS pairs
Quad PLL Glock [ - 2(BANKES gy g ¢ 2 HPUOS
'bHy | Generator, UTD - CLK | ok 505 RESIN | w2
MDI
25.00 MHz
Oscillator, U1 Bank 503 [« ZORB_|  Voltage Monitor
Gireuit, U19
Ethemet
Transceiver || RGMII (14x MIO ) 02
us eMMC Interface (11x MIO
PHY_LEDO a6 Bank 500
33.33 MHz eMMC, Us
Oscillator, U32 e -
Interf;
ank 504 |« 201t Memory nterface
16x HP 1/O's, Bx LVDS pairs o
4xPS GTR Lanes Eeres DDR4 SDRAM, U2,U3
PS GTR CLKO
Bank 505
USB2 UPLI (12 MI0) |
Dual Parallel QSPI (12x MIO)
Bank 500
UsB2, 18 QsPl, U7, U17
Form factor anksos | ERRSTAIUS (501 g
h :
L 5 oo Bank 503 [—ERROUT Red LED, D3
2
Efm 4x5cm ecllatorng Bank 503 —2ONE Red LED, D1
A

Pin Ethernet Ghit

Device list Connectors trans- Other features

packages PHY ceivers

GPU/VCU depending on

étﬂggégggg 784 3 x Samtec 4GB 128 MB 8-64 1 Gbit USB2.0 132+ 4x PS device, programmable
ZUAEV ZU5EV' LSHM DDR4 GB oT1G 14 MIO GTR clock generator,

single supply

TE0821 Zyng™ UltraScale+™ 4 x5 cm Module
AMD Zynq™ UltraScale+™, DDR4, Flash, USB, Ethernet, eMMC

AMDZ\
ZYND

UltraScale+

Green LED, D2

JTAGEN, EN, PGOOD, NOSEQ, MODE

AMD ZYNQ
UltraScale+ MPSoC
8x MIO26..33
24x HD I/O's, 12x LVDS pairs
24x HD I/O's, 12x LVDS pairs {Bank 26(46)°
SD IO (6x MI046.51) 01 Bank
PSRATE Bank 503  Bank x0.x1
I*C (2x MI038..39)

= —>(Bank 501
[EEPR 5

Bank 501 5. ol . PUDC B

254905,k 503 _uTAG C_JTAG

Lattice
MachXO
CPLD, U21

MODEQ...3

24x HD 1/O's, 12x LVDS pairs

Bank 24(44)"
Bank 44(43) 24x HD I/O's, 12x LVDS pairs
Bank 66 gank 65 |« 18X HP VO's. 9x LVDS pairs
Generator, U10| CLK1.CLK2 o\ oo VR
et 25.00 MHz
Oscillator, U11 Bank 503 ¢ OR B | Voltage Monitor
Gigabit Circut, U19
Ethernet RGMII (14x MIOB4..77 )
RHCUS) PHY_LEDO...2 i eMMC Interface (11x MIO13..23)
— Bank 66 Bank 500
CLKIN] 33.33 MHz eMMC Flash
Oscillator, U32 Bank 503 Memory, U6
32bit Memory Interface

Bank 504
16x HP 1/O's, 8x LVDS pairs

4xPS GTR Lanes
PS GTR CLKO
USB2 ULPI (12x MIO52..63)

Bank 65
Bank 505 DDR4 SDRAM, U2,U3
Bank 505
Bank 502

Bank 500

I

Dual Parallel QSPI (12x MI00..12)

2x QSPI Flash
Memory, U7-U17

Bank 503 RR_STATUS Green LED D4

RR_OUT
Bank 503 = Red LED D3

Bank 503 [—2ONE { RedLEDD1 ]

Test Loop ] Bank 66

Bank 66
52.00 MHz
Oscillator, U14.

*Bank in XCZU2/3 (XCZUA4/5)

|

[x]
Eﬂﬁé 4x5cm

H

%

Pin Ethernet el

Device list Connectors trans- Other features

packages PHY ceivers

ZU1CG-ZU5CG, 34 % HP GPU/VCU depending on

3 x Samtec 4GB 8-64 . USB2.0 4x PS device, programmable
ZU1EG-ZUSEG, 784 128 MB 1 Gbit 96x HD
ZU4EV, ZUSEV LSHM DDR4 GB oTG 14x MIO GTR clqck generator,
single supply

14


DBF_Titel
DBF_Titel

TE0823 Zynq™ UltraScale+™ 4 x5 cm Module
AMD Zynq™ UltraScale+™ Low Power FPGA, LPDDR4, Flash, USB, Ethernet

AM D j JTAGEN, PGOOD, NOSEQ, MODE

AMD ZYNQ

UltraScale+ MPSoC
8x MI026..32
ZYNQ x ka0
48x HP 10's, 22x LVDS pairs o
UliraScale+ SD 10 (6x MI046.51) Bank 503 [«-JTAG Latlice  |C_JTAG
ank 501 MODED 3 MachX0
PSBATT s0a Bank503 CPLD, U21
X0.X1
I°C (2x MIO38..39) Eagi2o

Bank 501
EEPROM,U25
18x HP I/0's, 9x LVDS pairs

Bank 65

50x HP 1/O's, 24x LVDS pairs
Bank65 oo\ es p:

Bank 505 RESIN

Bank 503 PR B_| Voltage Monitor
Circuit, U19

PLL Clock
Generator, U10 | CLK1. CLK3

25.00 MHz
Oscillator, U11

Gigabit
Ethernet RGMIl (14x MIO64..77 )

Bank 502 eMN(C Interface (11x MIO13..23)
PHY, U8 Bank 500
. PHY. an
PHY_LEDO. PHY LEDT _J oo
. 33,33 MHz eMN(C Flash
< Oscillator, U32 Bagkbrs Memory, U
3
2bit Memory Interf
sank 504 |« 3201t Memory Interface
16x HP 1/O's, 8x LVDS pairs .
Bank
4xPS GTR Lanes LPDDR4 SDRAM,U2
Bank 505

PS GTR CLKO
USB2 UPLI (12x MIO52..63)

Bank 26(46)" 2x QSPI Flash
Memory, U7, U17

{OctalRAMI

Bank 505 Dual Parallel QSPI (12x MIO0..12)

©
8
5
2
@
g
S
®
g
E
2
@
g
8

SP‘J‘;‘S"' Bank 503
{ (optional) ERR_OUT
S o Py
Bank 503
4x5cm Oscillator, Ut4 om0ty
* Bank name in XCZU2/3 (XCZU4/5) ~—

Pin Ethernet (el
Device list Connectors trans- Other features
packages PHY »
ceivers
GPU/VCU depending on
éﬂlgg %32:2 784 3x Samtec 2GB 128 MB 8-64 1 Gbit USB2.0 | 132HP+ | 4xPS device, programmable
! LSHM DDR4 GB oT1G 14 MIO GTR clock generator,

ZUA4EV, ZUSEV .
single supply

AMO0010 Zynq™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™ MPSoC, DDR4, Flash, Ethernet, USB

AMDA1 ( \
‘ 52 / 24 (SE/DIFF) 52/ 24 (SE/DIFF)
B Bank 65 Bank 66
ZYNQ a7 4x MGT (RX/TX) Bank 224 Bank 505 4% MGT (RX/TX)
anl anl
UliraScale+ B2BW, |, 2X MGTCLK o . 2x MGT CLK
J5,
24 /12 (SE/DIFF) 24/ 12 (SE/DIFF)
>| Bank 24 Bank 26
52/ 24 (SE/DIFF) - AP, 12¢ R
2x UART
Bank 501
2x PERST
DDR4 SDRAM, Bank 504 Bank 501
U2, U3, U4, U9, U12 SDIO
Bank 501 >
JTAG
eMMC, Banks00 AMDZynq  Bank503 >
u17 Ultrascale+ 4 x GPIO
MPSoC Bank 501
i) B2B X,
HyperRAM, Bank 44 Bank 502 .
u16
Fiash) Bank 500
Us, U7
osc, Bank 505 Bank 502
u13
0SC; Bank 505
u14
osc,
{ Bank 503 Bank 501
Form factor
4x5.6cm CryptoAuthentication, OPTIGA Trust M,
u24 u27
PN

Device list Connectors Flash | eMMC | Ethernet Gb'? Other features
transceivers
8 GB optional HyperRAM, MAC ad-
ZU1CG-ZUSCG, | 2x Samtec | ppy 128 | 8-64 .| USB2.0 4XPSGIR | ocs serial EEPROM with EUL-48
ZU1EG-ZU5EG, ADM6 . 1 Gbit 204 4x PL GTH . . .
ZUAEV. ZUSEV 4% 60-Din 64-bit MB GB oTG (ZU4+ZU5 only) node identity, security controller,
! P with ECC Y Crypto Authentication

15
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TE0803/TE0813 Zyng™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™, DDR4, 8 High Speed Serial Transceivers

AMDH J3

UltraScale+ glr|s|’ Y 818
<IN o] [e}
Olai|g e AMD ZYNQ ala
'6 81815 Ultrascale+ MPSoC § fr
S|E[E|E IR 25 MHz OSC
Bank 500 Bank 25
Bank 501 Bank 26
Bank 502 Quad Clock
Generator
GTH
Transceivers
4 x MGT lanes MGT_CLK1
< Bank 224
| 52HPIOs P MGT_CLK2 2
) FEIER MGT_CLK3
EERiED| CKLD, CLKT
Quad SPI Flash Bank 500 | BaNkS08 | 4 x MGT fanes
) “+h (PURASDRAMX)¢p( Bank 504 Bark 503 JTAG
COmPat‘b‘e wit Bank 503 MODEO .. 3
818 33 MHz OSC Bank 503 ERR_OUT, ERR_STATUS
TEBFOBO Bank 503 _OUT, ERR
DONE

52 HP I0s Bank 64 Bank 503
Form factor )

5.2x7.6cm

J4

Pin Gbit

Device list Connectors Other features

packages transceivers

ZU1CG - ZUSCG, 4x PS GTR GPU/VCU depending on device,

ZU1EG - ZUSEG C784 4 x Samtec ST5 (TE0803) 8 GB 2x 64 204 +65 4x PLGTH EEPROM MAC address,
! 4 x Samtec ADM6 (TE0813) DDR4 MB MIO (ZU4 +ZU5 programmable clock generator,
ZUAEV, ZU5EV .
only) single supply

TE0807 / TE0817 Zyng™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™, DDR4, Flash, 20 High Speed Serial Transceivers

AMDU =
ZYNQ

UltraScale+

sank 226 |2 MGT Lanes >
Bank 225 (¢ MOT Lan T

25.000000 MHz
Oscillator

Bank 224 (¢ MOT Lan
Sank 66 ¢ 52HP 10's, 24x LVDS pairs

MA
POR B_| Voltage Monitor
Bankso3
Manual Reset (MR)

Bank 227 : ZG;;"S
Bank 05 140 TR Gl it kC
x nput i
E:EEZ’Z? 1x MGT CLK Input J2 3% PLLCLK Output
Bank 503 [</A8— perm——— DOl
fferential pairs) x PLL control lines.
Bank 503
ok 503 |« 12 PS Config control ines 10-Output
——/  CLKFeedback PLL
1x MGT CLK Input =

Bank 227
Bank 226
Bank 225

1x MGT CLK Input Generator
1x MGT CLK Input

e
Bank 505 (€ Loy

33.333333 MHz
24x HD 110's, 12x LVDS pairs 1xPLL CLK Input
24x HD 110's, 12x LVDS pairs
1x MGT CLK Input
1x MGT CLK Input

. 1 Bank 225 J3

l lth 1x MGT CLK Input
Compatible W 8 220 <2180
TEBFO808/81 a0 e

Bank 502 [€28XMIO's

Sank 504 |84t Memory Interface

Bank 500

Form factor oot

5.2x7.6cm

Bank 47
Bank 48
Bank 224

Bank 503

Pin

Device list Connectors Other features

transceivers

packages

ZUACG - ZU7CG,
ZUA4EG - ZU7EG, B900
ZUA4EV - ZU7EV

4 x Samtec ST5 (TE0807) 8 GB 2x 64 204 +65 4x GTR GPU and VCU, programmable
4x Samtec ADM6 (TE0817) | DDR4 MB MIO 16x GTH clock generator, single supply

16
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TE0O808 / TE0818 Zyng™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™, DDR4, Flash, 20 High Speed Serial Transceivers

AMDA
ZYNQ

UltraScale+

tible with

Compa /818

TEBFOBOB

5.2x7.6cm

J

5 ) [ tocnanna | [ 25 o0
FEEEAT < | caock Genermior | | cantasr
| [ xTAL¥ AT
gl e 1K A —
LR Xilire; Zyreg TH_SELON rat—
5 S_ UliraScales MPSol 2 L=
= = ] N1 P
= E]
e GTH Tramscsreors o
ouTa ¢ *
E =4 CLED | g Bank 228 Bank 228 |4 louma  oume|—
2% CUED L mark 220 Bark 220 pa- Uty ouTe | -
EE T Ll ek 730 Bk 230 [ gt
b ptt g, A nbOT i Ly fppy s panktzef4 =2 lougrs  oUTa
A & WGT s 4
I N T P e o
Lt b 4, A WGT s | Blank 230 i ’ .L:-l:..T
o B 126 fag- " —l
S —
g [ Bank 500 ft——_ wTAL Yz
24 HD 08 CLKz
L B4 HDIOE o fp o an
1RSI0 Lo SER GRS |
2 PS AOs CLKD CLK1
= Bari 801 el -
PSS o oo | BANREDE | 4 GT lanes -
. 52 WP 10w M I'JI.'IH.FH\ - &8 B y:; - JT&G ;
BOOED X
[ st 575 Flash, UT | o B S0 hux-l ERR_DUT. ER%_STATE
Bank 500 ] -
n""—" Bk 5o - PHE Fed LED 04 | (=
[ DORA SORAM 14 | Biark 504 g g 221 1 24 LV s
Pr ik | e g5 g B2 10 24 LTS ks
358 mu] - - L
| ( M )

Device list Pin Connectors DRAM stal Gb'F Other features
packages max I/0s transceivers

ZU6CG, ZU9CG,
ZUGBEG, ZU9EG,
ZU15EG

8 GB
DDR4

4 x Samtec ST5 (TE0808)

€900 | 44 samtec ADM6 (TE0818)

128 MB

204 +65
MIO

TEO0726 "ZynqBerry" SoC Module
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, USB, HDMI

AMDA
ZYNQ

7000

berry Pi
Raspcompatib\e

6.35x9.3cm

USB PHY

4x GTR
16x GTH

Bank
501

AMD Zynq
7 Series SoC

Bank
500

Bank
500

GPU/VCU depending on device,
programmable clock generator,

single supply

35TRRS
Audio Jack

Etremet
RU45 ack
ong

2
usBA
a2
2
useA
o

Ex. Reset
Header
13

JTAG Port
Select

Total I/0s

Header
55

Other features

Device list Connectors Ethernet PHY
o " 512 MB
7010, 40-pin "HAT DDR3L | 16 MB 100 Mbit
Z-7007S headers ECC

4x USB2.0

26

host

DSI display connector, CSI-2 camera con-
nector, micro SD card slot, 3.5 mm audio
plug, HDMI type A

17
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TE0724 Zynq™ 7000 SoC Module
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, EEPROM, CAN

AMDH ( AMD ZYNQ 0
ZYND JTAG >

XC7Z SoC d
7000

Bank 34)|«—CAN_P c&" AN
PL

32x 10
Status LEDs Bt 24 Bank 34 s
red D3, green D2 Bank 35 )1« X

A

Y

[ Bank 500\ < MIOS8 .. 15 >

MIO40 .. 51 N

PS Bank 501 |[€ >
SPI/Mode0..1

Bank 500

SPI FLASH 3
Bank 502 013

L <« PHY ..
Gigabit ETH d

Bank 501 PHY U7

25.0000
MHz
EEPROM
u10
°C

Oscillator
Bank 501
——~ —

A

u9
A A

1x6 Pin Header
Y J2

Crystal Oscillator Management IC _ ONKEY / RESETREQ / PWR ..
4x6cm il 04
: 2 1GB . PL: 80 CAN, single supply,
Z-7010, Z-7020 1x Samtec ST5 DDR3L 64 MB MAC Address 1 Gbit PS: 20 3% LED (1x PS, 2x PL)

TE0950 Versal™ AI Edge Evalboard
Evaluation Board with AMD Versal™ Al Edge

AMDZ1

AMD Xilinx Versal
XCVE SFVA784

VERSAL —
Al Edge
Green LED Bank 500
2xQsPI dual parallel Bank 302 &,—
CRuVI LS
levelshifted CRUVI LS|
2SE, I°C
6 x SE / 3 x diff. pair, |CSI-2 CAM
(emmo e lBancsor : aaloszcn
(Cop J— Bank 703| (28 x SE / 12 diff. pair 8xSE [ amD
(2B XSE /12 pallyfcRyv) s Je—2EEE—> AN
EC (PMC/LPD 20 x SE /9 diff. pair axse  [Xilinx
EEPROM - CRUVI HS Artix
Dip 200 MHz QsPI
< lzmowi] o (_Flash L
Mag GB ETH Bank 702 28 x SE / 11 diff. pair 32‘.
Jack Bt Green LED

Bank 502

UART Bank 701

Red LED DONE
Bank 700
MODE

Bank 503
33.3 MHz

{200 MHz)

68 x SE / 34 diff. pair
4 x CLK

12C, CLKDIR ...

4 x Transceiver
2xCLK

4 x Transceiver

Bank 103

15x12cm

Bank 104

125 MHz | | 156.25 MHz

SYSMON, Power

Pin
packages

Connectors Ethernet Other features

Device list

Artix™7 FPGA as configurable
zQSFP, 2 x CRUVI . levelshifter, EEPROM with MAC-
A784 HS, 2x CRUVI LS, I;;DGRZ 2XQ654P';/IB 32 GB 1RJG4b5|t JTAUGSEEJ'ERT Adress, 3x clock (1 x PL, 2x GTs), 2
CSI-2, FMC LEDs, push button, dip switches,
reset button

Versal™ Al
Edge VE2302

18
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TE0723 "ArduZynq" SoC Module
AMD Zynq™ 7000, Form Factor like Arduino Shield, DDR3L, Flash, USB OTG

AMDZ1

O e
7000 r AMD Zyng
) PS_CLK
Cowd cotect, MIOD | onny ik 500 bt miete |
Micro S0 Card | MDD 15 o ens
=25 M=
Trar R
Bank 34 - JTAG = TCK
Banik & Configuration| | |12 MMz 'I (o)
[ EEPROM Ioicll-m_ .*m
I-I-I TOH
USBUART

Bark 34 FIFC Bricige
Bank 35 E

EXT_RST _ [ Suppéy-Cureent | Bark 500 o———{ Quad 571 Flash |

Vinltaga Monilor 0

- . Bark 34 Lot PWOO, PIC 0N .. 08 ____II
S 51 | W Bank 500 Bark 500 ("0 Rid LED 02 —
REDITXD Banik 34 -qFP'N - EsE h-{ﬂ

Lis | Bk 34 Bank 34 = Geoon LED D)

. D6 ::H B Bank3 Dank 502
r
- = Bank 34

33 Gevsisn LED D7 GHD

6.9x5.3cm

Device list Connectors USB PHY Total I/0s Other features

Z-7010, Arduino Pmod 512 MB 16 MB Micro USB OTG, micro USB,
Z-7007S headers DDR3L FT2232, JTAG/UART/FIFO

Micro SD, on board USB

30 JTAG and UART

TE0835/TE0836 Zynq™ UltraScale+™ RFSoC Module
AMD Zynq™ UltraScale+™ RFSoC, DDR4, Flash, Ethernet, USB, EEPROM

A M D PWR_STATUS
bu
— Lattice MachX02 | congguration .
FPGA, U31 Signals
Z Y N D CPLD_IO, RESETN
UltraScale+ 4 FPGA_I00..1 T e imac
Bank 65 Bank 501  MODE
Bank 503
Bank 502
Bank 503| —
AMD UltraScale+ [ERR_STATUS

RFSoC FPGA
Bank 65

12x Differential pairs

ADCO...7
[BaneSCl ADC_VCM0 .7
MIO26 ... 35 / MIO38.. 51 ADC
501 ADC_CLK 224...226
MIO14 .. 25 -

\DDR_CMD 2
ETH_TXRX Bank 504/

Ethernet , U20

ETH_CLKIN

Programmable
Oscillator, U21

4 GTR (8x CML pairs)

4x 8G DDR4
U2, U3, Us, U9

J1

DDR4 Data

o ®
s 3
g g
2 8
H’

Bank 505

16x 10s, 8x LVDS pairs
Bank 88

DACO..7
DAC DAC_SYSREF
ADC_CLK 228..229
505

100... 5
4 GTY (8x CML pairs) Bank 500 QsPl, U24

€003 AHd

w

o
B
B
i

MIO7... 12
Bank 500 [«———»  QSPI, U25

3

4 GTY (8 CML pairs)

DBG_LEDO...3 12C_SCL/SDA
| Red LED, D2..5 = 65 Bank * EEPROM,U23

{Bank 503
PS_REF_CLK Bank 129 Bank 128

(Oscillator 33 MHz, U22)
B129_CLKO0..1 B128_CLK0.1

Oscillator 25Hz, U14
INO_P CLKA..F
6.5x9cm { } z

!

Oscillator, U15
. (c] ]I
Device list L Connectors B Total I/0s transcei- Other features
packages PHY vers
2 x Samtec ST5
Zoo2u2l | FRVETISS, (TE0835) 4x1GB | oo | 40x1/020 | 8xGTY e eore:
7047, ZU48 FSVE1156 2x Sg_rg(’;ggg\)DM6 DDR4 LVDS +32 MIO 4x GTR RF-ADCs, RF-DACS
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TEF0008 FMC Card
FMC Card with four SFP+ 10 Gbit Ports based on VITA 57.1 FMC HPC Standard

25.0000MHz
Oscillator J1 ][ Quad SFP+ J4/J5/J6/J7 ]
54.000 MHz A
Oscillator —_——

MAX10
FPGA

Bank 2 Bank 5
Bank 2z Bank @

Clock
Generator

I*C | Control

20x GPIO

: Bank3 g 1l TAG
I'C i Bank3 Bank 1

—

SFPA/B/C/D RD/TD

GETCLKON

FC Green LED D1 ¥
=5 ' HPC FMC J2 )
& ’% 6.9x8.4cm It is intended for use on a FMC HPC carrier and

cannot be used stand-alone.

Connectors Dimensions Other features

4 SFP+ 10 Gbit ports for fiber optical
SFP
modules

Low-jitter programmable clock generator, 3.3V to 1.8V
DCDC converter, 128 Kbit EEPROM, status LED (green)

69 x84 mm, SFP+ connector

HPCFMC excluded (+ 5.5 mm)

TE0802 MPSoC Development Board
AMD Zynq™ UltraScale+™, LPDDR4, Flash, Ethernet, USB, Audio, DP

AMDZ\
ZYND

UltraScale+

33.00 MHz
Oscillator, U15

LPDDR4, U13
SPI Flash, U16

UltraScale+

16x 10
2x Pmod, J5..6

PL PS
{yBank 66 Bank 503<] Micro SD socket, J9
Bank 503«
2 R < Grove, J10
26 Bank 503
o 25.00 MHz
"""" Bank 504}/ illator,

Oscillator,u7
RJ45, J4

Ethernet PHY , U

S7/s8 Bank

5x Push Button, — Bank 50
BTN1..5 o

52.00 MHz
Oscillator, U23

8x Red LED,

LEDO...8

USB PHY
USB3320, U22

Bank 50:

Earphone Jack, J12 Bank 65

Red USB3A, J11
uuuuu 2
VGA, J7 Green | lgank 65 ld
Blue | lgank 66 EamiE] Display Port, J3

Bank 50

M2 Key M,
Serk 80941

Bank 505

CLK_USB, CLK_PCIE, CLK_DP SSD_RCLK

EEPROM, U2

10x10cm

Clock Generator
CDCI6214, U8

Ethernet

Device list RJ45 User1/0 Other features

EEPROM, USB JTAG/UART microUSB,
microSD card, M2 PCle SSD support, dis-
play, power: 5V plug

ZU1CG 2GB 32 MB 1 Gbit USB3.0 Host 2 Pmod 3.5mm jack
ZU2CG LPDDR4 (type A connector) | connectors | (PWM output)
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TE0890 "S7 Mini" Fully Open-Source Module
AMD Spartan™ 7, Fully Open-Source Module with HyperRAM

AMDZ e i i

i
SPARTAN? Fario |
1240 Pin Headar i
— 1 1 B s
AMD Spartan —» SPIFLASH

U
| | | J*_‘lz"nﬂém
e = I > HyperRAM U2

!, _FTDWARTH IO
- : .

XC73525 FPGA

Bank 3¢ —> 1x6 Pin Header

) |2x10 | 2x3 Jumper :

K J i Pin Header |

IJT""G . { Crscilior

......................... = 100 MMz, U3 |
16 Pin Header | —_—
322D LED red O3
L |Power) ]

2k P Hondor

2.7x5.2 : ez i
S/ Xo.2Cm 1520 Pin Header

Footprint HyperRAM

2EEslE compatible DRAM

Total I/0s Interfaces Other features

Dual-Pinout DIP-40 or 23K Logic Cells, 29K Flops,
7525 | 2o 155 750 | 6amB | 6aMB | 50mil80 pinfor320r | N9 1XE 5y inour | 45 36Kb BRAMS, 80 Mults,
64 FPGA 3.3V 1/0s fully open source

TEO0714 Artix™ 7 FPGA Module

AMD Artix™ 7, Flash, 4 x GTP Transceiver, Form Factor 3 x 4 cm only

AMDA
ARTIX?

AMD Artix-7

) FPGA —

< 48 x 10s, 24 x LVDS pairs > Bank 34 Bank 15 48 x 10s, 24 x LVDS pairs

6 x 10s, 3 LVDS pairs Bank 14 Bank 14 2 x10s
25.000000 MHz TR 34 x10s, 17 LVDS pairs
Oscillator Bank 14
Bank 14 Quad SPI FLASH
< JTAG Bank 0
JM1 JM2
ADC bk 0 Bank 14 _Red LED D4
Bank 0 BOOTMODE

125.0000 MHz | MGT_CLK1 GTP
Oscillator Transceivers
MGT_CLKO
< 4 x MGT lanes

Bank 216

pin Connectors Total I/0s iz Config.

packages transceivers | Voltage (B14) S

Device list

A12, A15, 138+5 Differential MEMS oscillator for MGT
A25, A35, CSG325 | 2x Samtec LSHM (QSPI or 3.3Vor 1.8V | clocking, XADC analog Input, eFUSE bit-
A50 user 1/0s) stream encryption (AES), single supply
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TEOQ727 "ZynqgBerryZero" Module
AMD Zynq™ 7000, Raspberry Pi Zero Form Factor, DDR3L, Flash, USB, HDMI

AMDZN

7000
o ™
Xilinx Zyng
Y| i8S 512 MByte
DDR 3L SDRAM
Processing 16 MByte
Logic QSPIFlash
micro SO
Micro | YSE [ FIDIUSE 1o A J -Gan:l Slot
usB JTAGUART | 4TA8 | ey
HOM |
261 GPIO Mini Type G
HAT Header FRE
Gsl-2
Connecior

3x6.5cm

Device list SDRAM max Total I/0s Other features

2 x micro USB2.0, microSD card slot,

Z-7010 512 MB DDR3L 16 MB 40-pin 26 GPIO Mini HDMI type C, CSI-2 connector (camera)

TE0725 Artix™ 7 FPGA Module
AMD Artix™ 7, Flash, HyperRAM, 2 x 50-pin Headers, 2.54 mm pitch

AMDZ\
ARTIX?

Xilinx Artix-7

— FPGA —

100.000000 MHz |CLK_SYS | g\ 1, Bank 14 «———>{ Quad SPI Flash
Oscillator
Bank 0 |_SPI_SCK
gronnoseseeaaaaas 3 1’c -
1 HyperRAM  «———>| Bank 15 Bank 14 Serial EEPROM
J1 Bank 34 42 x 10s, 21 x LVDS pairs J2
42 x 10s, 21 x LVDS pairs Bank35 | R

Bank 16 [«————» POF Transceiver :

DONE
Green LED D2 SYSLED Bank 14 Bank 0 Red LED D3

Bank 0

Bank 14

3.5x7.3cm

AL Connectors APl
packages max

EEPROM Total I/0s Other features

Device list

15T, 35T, 50T,

Up to Optional POF (Plastic Optical Fiber)
75T 100T 32 MB 16 KB 87

€5G324 | 2x50-pin headers 32 MB adapter (125/250 Mbit/s), single supply
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TE0716 Zynq™ 7000 SoC Module
AMD Zynq™ 7000, DDR3L, Flash, Ethernet, USB PHY, low power SAR ADCs

MHz
Oscillator

$52.000000
‘ 25.000000 MHz
Oscillator

ZYNQ

7000

Xilinx ZYNQ
XC7Z SoC
LEDO.1

<—>(Bank 33 ULPI o016
= Bank_501 USB 2.0 PHY
Y | RGMI
<—>|

Bank_501

50xHR 1/0s(24 LVDS p. + 2 s.e.)

- Bank_1

[«—>{Bank_34 24x HR 1/0s
Bank_

10x SAR ADCs

10x Diff
analog
inputs

32-bit

Bank_502|« -2 5/ ppR3 sDRAM

48x HR 1/0s (24 LVDS pairs) PS_POR B
DDDDD (35 Bank_500 Voleae
RGB LED2 Bank 34

JP2

nRST
RGB LED1 |«——Bank_500 RST Button
Done LED Bank_0

QsPI
2x USR Buttons Bank_34 Bank_500 QSPI Flash
12,
MAC 12C BUS
[zt 20l 33.333333 MHz
EEPROM
R

USR
EEPROM

=
>
(o]

Bank_0

SD/SDIO 6x MIOs Bank_501 Bank_500

x SD SD_DET e ank 34

MicroSD Connector . /
J2

UART
UART_OB_DISABLE

i

45x6.5cm

Config.
EEPROM

12.000000
MHz
Oscillator

De_wce Connectors Ethernet Interface Other features
list PHY
2x PS MIO .
z7020 | 2XFC 1GB | 35 mB | 1cbit | use2o | 120X | (shared with uor;obg?\;ggso TJvf'bétw'iﬁvoiﬁmiiosﬁﬁ%czso
Bergstak | DDR3L : HRPL | UARTTX/RX P : OWP ' :

ZYNQ-FTDI) to UART/JTAG interface, EEPROM

TE0728 Zynq™ 7000 SoC Module
AMD Zynq™ 7000, DDR3, Flash, Ethernet, CAN, Automotive

AMDA
ZYNQ

7000

25000000 Mz
PHY1 Oacillator

S ——
i Xilinx Zynq
XATZ020 SoC

Bark 34 Bank 34

W 0. 3 3 wOs
— — Bank 500 Bank 33 et 34 x s, 15 x LNDS pars

v

v

20w s, 10 % LVDXE pairs

A8 x W N-ll'\.'l'.lﬁp.'ln'_ Bank 13 Bank 35 b

[r CAN |""B"""‘5‘3‘:' Bank 35 Lg_22%105. 11 LVDS pairs _
FaNSCEnEr
Bank 501 |« MEZE .. MIOS3 > 1

DOR3 SDRAM m— Bank 502 Bank 500 = MICD VBATY

J

Green LED D9 225 Bank 0 Bank 500 la— 5 RTC

Groen LED D4 "5 Banik 33 { Serial EEPROM

- i P 00000
[ Red LEDDE }«*27 Bank 500 Bank 500 e o=cn| %0 Cacks pAEE
! i atar
L r - | S

Ethernet

Device list Connectors SDRAM max EEPROM PHY Total I/0s Other features

XA7Z020 . Automotive, real time clock,
(automotive FPGA) 3x SamtecSEM | 512 MBDDR3 | 16 MB 2 KByte 2x 100 Mbit | 124+42 MIO CAN, 12V power supply
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TEO0729 Zynq™ 7000 SoC Module
AMD Zynq™ 7000, DDR3, Flash, Ethernet, EEPROM, USB, eMMC

AMDZN

ZYNQ Kiliroe Zyne 7 [25.000000 MHz |
7000 — HCTZ Sol (S| —
2 . 10100
o xR M WDS e [ Bank 34 Ethamet PHY
" A x 00w, 24 % VDS pains | B 13 . 10100
Bank 34 " Ethemat PHY
[M SRl Flam]-c—p Bk, S50 Giagaicel
i PHY
e ) p——
DOHE 52 000000 MHz
[(Genon LED 02 B 0 | Oscitaior |
sark 0 DB 30T or
Bank 501 faf——— Transcofm
ok 3B3Rn Mz | PSOL fe o Bank 500 | USARTD FXUTX - 2
_ Oscllwor Bark 35 | 05108 15xLVDS s
= ; 10 % 10, 5 x LVDS pairs ;
MACT EEPROM BIDE . MIDE3
Ao Bank 501 |t - -
MACZ EEPROM Bimaril SO0 Bark 500 | Fc -
MAC3 EEPROM Bank 500 f4—100__g — MRATT
TGP, 50, o 300 2L e s
Expander L Syslom -1—_,-1-’%%-’:*
_ pa Bank 0 qﬁp— Controliar -q_ll:ns,_,‘-_
Form factor [eAE) SOCay — |_CPLD = -
L A

5.2x7.6cm

Device Ethernet
list

Connectors EEPROM PHY Total I/0s Other features

512 MB 32 MB 4-64 3x MAC 2x 100 Mbit, | USB2.0

DDR3 GB address 1 Gbit OoTG 136+14 MIO Real time clock

Z-7020 2x Samtec BTE

TE0745 Zyng™ 7000 SoM
AMD Zynq™ 7000, DDR3L, Flash, USB, Ethernet, 8 x GTX

AMD{1 ( ; -

Y A 4
4
ZYNQ moooooniwz| 2| o & & Hiliro: Zyreg g 2 . g
7000 Csoilialor oldld = XCTZ o - 3| # E i
= A @
'l__ = Elani 33 - E :" =&
Cruad Clock PG = B =
] ..
h-[ Cdl | B 500 Bank 501 [ 2 3;
=
— MGT_CLK3 g .
MGT_CLKY =
- ¥
L 4 5 MGT lanes u
48 5 103, 24 5 LVDS pairs Barsk 33 et
- | Bari 12 -
57 000000 MHEZ
o SENM05 BN VDS pairs 5 —| e |
% 2108 v . umn oo
3 - w{ Bari 12 Barik 501 |oti—pe UEE PHY |t -
il - 2x i ! Barik 13 Bank 35 A8 & 10, 24 x LVDS pairy
\" Cusd 5P Flash '_I-q—pﬂn!ﬂ} Bank 34 s H-MD&J-UL\"D’B;:W%_
DORI SORAM Bank 502 Bankdh fg— 5%
e re 23108 "
MAL EEPROM Back 500 Bankd [ 2 >
Bank 500 4 falifi
mas |
el Btk 501 ot Ethomat PHY |-
TAG_EM . }
Ll o CPLD Bark 0 Biank 500 | PECLK - -
T P lpwwo Bk 500 g\ omler J
A 1 o
Form factor Geoen LED DM | |5 . nmanum]
_ 5 [(RediEDD2 A= | Crsciltaior

L
5.2x7.6cm ﬂh‘l_’mrw P Tranilatng FE 3V
- Hapoatar -

Device list Connectors Ethernet PHY USB PHY Total I/0s . Other features
transceivers
Z-7030, .
Z-7035, 3x Samtec ST5 1GB 1 64mB 1 Gbit usB2.00TG | 220*® 8x GTX Real time clock,
77045 DDR3L MIO single supply
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TE0782 Zyng™ 7000 High-Performance Module
AMD Zynq™ 7000, DDR3, Flash, 2 x Gbit Ethernet, 2 x USB, eMMC

AMDZ ( LI

[zsu:-m-:-mu:' [ — T
Ccilator ¥
7ZDZDN D T : MCTZ SoC ol o
i "::;':’:- Bani 0 o o 2|2
Cuad Clock f - 3| )
—-L | Blaria 3% = EEnnE Food LED D1
G ————————, =1 ] B L
MGT CLKS e nEEEEEER]
fi] Bk 111 ‘53. HEEIE )
MGT CLRE ) Bk 112 +| = 5|8 | Gowsses LED D
MGT CLK3 = —
— ’ TR e L = —
il Bk 180 3z A
MGT_CLKA Bank 1080 &—
il Bk 111 o nee System
. 4 & MGT lanes o] [ Cenimlis
; a CPLD
» 4 x MGT lanes o "
[t 571 Flasah |af———n| Bk 500 Bank 10—
r - Bank 11 = J
DS SORAM Bk 502 = ] .
———— . Buank 35 g [in |6 GPis |
[_ Dscilice ] i Bk EOn Bank 501 -|Eu-orm|lnmr|1.q -
i MM Bank 500 25 000000 MHz | Jz
| 46 x i0h, 73 2 LVDS pairs Y '1——:?'_'_]'4—-'
A0 x 0, 20 1 LVDIS pairs Bank 3 | Ethemat PHY2
[ - | Bl 34 2 b 40 x I8, 20 % LVDS pairs _
I'_—ﬁ Ez::: e - Bark 13 g0 %100 HxWWES pors
- - Buank 501 -q—ﬂ'use.z DULPI |, OTG
[ | Transceiver ™
Form factor = = =
8.5x8.5 | Transinior :-Mw 5
: : : ) Ly TS0 2.0 ULPY TG
xeoem Lreaw L Bark 501

Ethernet Gbit

. Other features
transceivers

Device list Connectors PHY

27048 Programmable clock
1GB | oovp | 464 | S5uqqpit | 2XUSB20 | 250+2

Z-7045, 3x Samtec QTH DDR3 GB oTG MIO 16 x GTX generator, real time
Z-7100 clock

TE0865 Zynq™ UltraScale+™ MPSoC Module
AMD Zynq™ UltraScale+™ MPSoC, DDR4, Flash, Ethernet, USB

AMDA1 [ . ]
) I 48x SE, 24x LVDS 48x SE, 24x LVDS j I
Z Y N m 48x SE, 24x LVDS 1 £ 48x SE, 24x LVDS
UltraScale+ 4xLane MGT, MGT 228 OLK 1‘ S f
anl s 8 83 7 —
X Lane NGT MGT 229 CLKCI Jl o0 2 S S % ‘ CELEERAEEY]
4xLane MGT.MGT 230 CLK |- oo & & & & U9, U10, U28, U29
AxLane MGT, MGT_231_CLK [ 0 Bank 69)
J Bank 70
4x Lane MGT, MGT_224 CLK | 224 Xilinx2ynq  Bank71
JxLane MGT, MGT 225 CLK| "\ °° " Ultrascale+ Bank70 DDR4-PL_CLK, T
AxLane MGT, MGT_226_CLK |\ >, MPSoC FPGA 48¢ SE, 24x LVDS
4x Lane MGT, MGT_227_CLK PL Bank 68
e e A S {Bank 227
20x SE, 10x LVDS Bank 88 Bank Di0_0.5
— 24x SE, 12x LVDS
4x Lane MGT, MGT_128_CLK [ Bank 89
e s Bany
4x Lane MGT, MGT_129_CLK’ 126 Bank 90 24x SE, 12xLVDS
4x Lane MGT, MGTJS(LCU:( CED Bk o1 24x SE, 12X LVDS
4x L MGT, MGT_131_CL|
x Lane M‘;I;EDG = 31.C K131 e 2x SE, 1x LVDS
TTAG LERRESAD o e UARTO...1, M_SCL/SDA
DONE, PORB_SRST_B, INIT_B, |50k 503 PSCONFIG PS_RSTR
ERR_OUT, ERR_STAT, PROG_B Bank 501 GPI00..5, SO
U_SCL/SDA e sank 500|¢_ 202 OSP! 2xasPl |2

PS [Flash, U32...33]

3| MDA e oy U1
TH_LEDO. = emme
T Bank 500 eMMC, U1
"
(Oscillatoruts } BarkEcs Bank 504 PSDDR4

4xLane (GTR RXITX) fo e0e psGTR PS DDR4

MGT_CLK2..3
Bank 505 PSGTR Bank 501 7
Bank 502
5x PS DDR4 SDRAM
US, Us, U7,U8, U11

M_SCL/SDA

Oscillatoru3,u4 )

USB2.0 PHY, U2

[EEPROM‘ ut4

M_SCL/SDA
OPTIGA, U16

12C: M_SCL/SDA l
M_SCLISDA
— (oscillator,u13 Crypto Authentication, U19
Form factor EN_VCCINT o EN_SOM
Configurable [y Runp g7 BATKS  Intel Max 10 oo som
Regulator, U20 =3 Bank 3 PGA Bank 2 =
7 5 X 1 0 cm SMB_ALERTn a2 SC_EXT 2.3
. PG_VCCINT, LTM_FAULT TTAG MAXTO
Bank2 Bank 18

Connectors SDRAM max e Total I/0s Gblt.trans- Other features
PHY ceivers

8 GB DDR4 64-bit

Pin
packages

240 PLHP 32x GTH,

ZU11, ZU17, 4x Samtec ADM6 (PS) with ECC, 2x 64 . USB PHY, eMMC, 12V
C1760 . . 1 Gbit 96 PL HD 16X GTY, ;
ZU19 4 x 60-pin 8 GB D:DPIE? 64-bit MB 21 MIO 4x GTR single supply
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TEC0330 PCIe FMC Carrier
AMD Virtex™ 7, FMC HPC, 8 lane PCIe GEN2 card, DDR3 SO-DIMM Socket

AMDZA ST

FPGA W.:| -
=¥X7 GHDY
VIRTEX
_ . Bark 0 |ag—JTAG 1
# GTH Transcaivwems. g 2
POIE_CLK 7 1 MGT lnne
_ | B B B 18 e 7 1 MGT innns -
; 43 Ml‘:: L o Bk 114 Bk 117 43 Mt.: L -l
g 4 x MGT lanas =B Hs B 118 -t 4 x MGT lanes -
o MGTELKE el Bank 115 Bank 147 | GETELKD, GETCLK1
MGTELK bl 118
DOR3_CLK !
"~ DRI_CUK ok 35 18 et rm % 0 4 x LVDIE paiirs -l
Ll Bark 37 4 340103, 1;-!.'.:!5 pairs -
é I Hank 18 ﬂdxlll:_‘ls l)tL.-'ﬁ: ars
F| MH | A4 x 108 LD -
oz (FrmRm Bk 30— 11082 X WD poi
3| o Bark 17 |- - m'[_ "
) | - | LB
gl PLL/ Clock FELK ! aank 18 [Groan LED D1 T g
cmmr DOLK, SOCLK | o e L
X0 4 T
(G 5P Pt ot Bk 0, 4 I
FEXD. 8
J B-*uh sigsm DeeRTR : Fe f
i Bark 15 (=4 .-sﬂm-dﬁ |
. '|__ Be o | Controler
. 2H-pin SDDIMM o | FiSENSE
& Form factor = = Firwm |
J

10.66x16.76 cm [.m]:fw [ o BB |t

G Rogulatons { Bution 52

Gbit Gbit transceivers

Device list Total I/0s . .. Other features
transceivers transmission rate

FMC High Pin Count (HPC) con-
13.1 Gbit/s nector, programmable clock
generator, PCle x8

DDR3 SODIMM 32 MB Up to 202 FPGA 1/0 pins 10 on FMC

XC7VX330T Socket on FMC connector 8 on PCle lanes

TEF1001 PCIe FMC Carrier
AMD Kintex™ 7, FMC HPC, 4 lane PCle GEN2 card, DDR3 SO-DIMM Socket

—
Xilinx Kintex SCCPLD
‘ XC7K FPGA SoC

48 HR IIO's, 24 LVDS pairs FMC JTAG

— Bank 12 5 2

7 34 HR I/0's, 17 LVDS pairs FMC_PG_C2M
= Bank 13 1

34 HR I/O's, 17 LVDS pairs FMC_PG_M2C
Bank 15 1
44HR 10's, 22 LVDS pairs FMC_PRSNT )

Bank 16 1< GTX Lanes e [ Fucrc

Bank 116 2 2

Bank 116 |2 MCT Clock input Seocur viDo_vipz |
EN_FMC_VADJ
B ix :LDC‘:;: ‘:Tm t PGiFMcivADJ i
x BIDI Clock Inpu
Bank 13 P 6A max. g
B4bit DDR3 Memory Interface FMC_VADJ
Y

Bank32/33/34
DDR3 e
204-pin SODIMM Bank 2
L2 61 pln Heador Jg [«—CPLDJTAG 5ip,

F1PWM

4-wire FAN B0

Header J4 FISENSE

Quad

Bank 0

PLL Clock

25.000000 MHz .
Oscillator PLLEC Bank 3
DDR3 CLK 200.0000 MHz | 200MHZCLK_EN
Bank
ank 33 Bank 2

4_055_, QSPI Flash  owmcen |
Bank14 Me,..., FMC o f—TAMEEN o,
Swll:h 21ﬂn Header 15
Sank 115 ¢4 GTX Lanes m

PCIE_CLK PCIE_RSTb

Bank 115 2
Bank 0 [« FECAJTAC u-pln Hoader 39 | [ apepp | WIDO.-VID2FMC VADS |
Switch S1 CPLD JTAG_EN

Bank 13|——>{ Green LED D1... 5 | Bank 0
Bank 14[—>{ Green LED D6 ... D9 | ((Pushbutton $2 }—————>{Bank 0
Bank 15——>{__ GreenLEDD10 ] ((Groen LED D11 Je—————ganko
PROGRAM_B s
Bank DONE 9

1 Fi FEX1, .
" 2« user GPIO FEX0 ... FEX1, FEX DIR, FPGA FC iy

RUN

DCDCIUS) ALER Bank 1

LTM4674A x ‘ Bank 1

Form factor o
3-pin Header J10 LTM IIC

Bank 1

10.66x 16.76 cm oo ] B5
1V, 26A max. 2x GPIO \Bank 0

Gbit

Device list SDRAM max Total I/0s . Other features
transceivers

XC7K160T 8 GB DDR3 32 MB 160 on 4 on FMC Vita 57.1 FMC HPC slot, programmable clock generator,
SODIMM Socket FMC connector 4 on PCle lanes 200 MHz low jitter LVDS oscillator
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TEF1002 PCIe FMC Carrier
PCIe Carrier for Trenz Electronic 4 x 5 Modules and LPC FMC

(528t 00 J- ~#{ 23 gmenLED | mn

[——
Push Bufion 31
T

v P~ [m;]. DL 010
I el (ermas | g i J 1 —
iy [Frcle—srano | )
EI =l “‘\ . [t e s 12 & K 1 VDS e RI-L.E:;
b ;.1 < .-\ —
B -~

j 10.66x16.76 cm (Bon o oo l LPC PG

PCIe Carrier Connectors Other features

LPC FMC, SFP+, PCIe x1, SATA with pin 7 power configuration for SATADoM,
RJ45 Gigabit Ethernet, micro USB to JTAG/UART bridge, 2 x 8 LVDS (FireFly),
microUSB, microSD card

For4x5cm
modules

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

TEI0022 DataStorm DAQ

M-Board FMC Carrier for M-Series Presicion Converters

I " / Intel Cyclone V. N\ SC Intel
Intel Cyclone Intel
Anlntel Company ¥ FPGA SoC MAX10

FTDI UART _)/ \‘_ DDR3 SDRAM
\via Micro USB' U28...29

FTDI JTAG via
Micro USB

ETH PHY Y I SD-Card

via RJ45 Connector J3

USB PHY with HUB By Frocessindibodic
and Connector

4x Green
User LED

iy

Temperature

Sensor ax

Pushbutton

4-Bit DIP ;/ 4-Bit DIP
Switch / AN Switch 87

Y SMA

Red Status
Connector

LED

o
W W EE D E

Pmod N
Connector
e 7x Green

HDMI Transmitter Power LEDs

with Connector

Clock
Generator

Yy
il

2x Green
User LED

Y

=]
=]
a
@
[}
o
x
>
=

4-Bit DIP

Switch
QSPI Flash \ J pr .
{ ¥
[4)( SMA Connec(or} [ FMC J4 M:,ﬁ::rir"
- g

e 13x16cm

Device list SDRAM max On board Interface Other features

up to 7x SMA connec-

Cvclone®V 1 GB for HPS 32 MB SPI for HPS tor temperature sen- Connectors: LPC FMC, 4x Pmod, JTAG, Power: 12V
5CSE}I</IA5F31C8N 1 GB for FPGA | 32 MBSPIfor o Inteﬁ VIAXe10 for | UART via microUSB B (for FPGA and HPS), | input supply
FPGA ' 4x USB2.0 host, Ethernet, SD card, HDMI voltage

board management
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Development Boards
DesignWare® ARC® EM Software Development Platform

TG A

[+

The DesignWare® ARC® EM Software Development Platform is a flexible platform for rapid software development on ARC
EM processors and subsystems. It is 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 10T, 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 tool-
chain and embARC Open Software Platform.

The development platform is supported by Synopsys' MetaWare Development Tool Kit, which includes a compiler, de-
bugger 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, I2C, and ADC. A 9-D motion sensor enable fast
development of IoT applications. Two digital MEMs micro-phones can also be used for the development of voice applica-
tions. 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 and operation) + 32 MByte User Quad-SPI memory
+ USB-JTAG bridge FT2232H + MicroSD card socket
+ FPGA configuration through JTAG and SPI Flash memory + 3-axis gyroscope, 3-axis accelerometer, 3-axis magnetometer
+ SPI Flash configuration through JTAG and USB + Stereo audio codec MAX9880A
+ Connectors + 2x PDM microphones
- Arduino compatible pin headers + 2x3.5mm RCA audio jacks (input/output)
- MicroBUS compatible pin headers + 100 MHz user clock oscillator SiT8008
- 3x Pmod compatible pin headers + Status LEDs, power LED
- 50 pin header 2.54mm (40 single-ended IO, + 12V power supply (seperately included in the scope of delivery)
20 differential lanes, variable VCCIO) + Dimensions: 72.5x137mm
- Mictor debug connector + Article number: TEC0089-02-D2C-1-D

- 10 pin debug connector 2 mm

E.%‘El
% http://trenz.org/tec0089
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TEB0911 UltraRack+ Board

AMD Zynq™ UltraScale+™, 6 FMC Slots, Gigabit Ethernet

The TEB0911 UltraRack+ board is integrating a AMD Zyng™ UltraScale+™ MPSoC with 2 x 64 MByte Flash memory for con-
figuration and operation, DDR4-SDRAM SO-DIMM socket with 64-bit wide data bus, 22 MGT lanes and powerful switch-
mode power supplies for all on-board voltages. The TEB0911 board exposes the pins of the Zyng™ MPSoC to accessible
connectors and provides a whole range of on-board components to test and evaluate the Zyng™ UltraScale+™ MPSoC and
for developing purposes. The board is capable to be fitted to an enclosure, whereby on the enclosure's rear and front pa-
nel, I/0's, LVDS-pairs and MGT lanes are accessible through 6 on-board FMC connectors and other standard high-speed

interfaces, namely USB3, SFP+, SSD, GbE, etc.

Key features:

* AMD Zyng™ UltraScale+™ MPSoC
- 1156 Pin Package
- Assembly options: ZU6, ZU9, ZU15

* RJ45 ETH + Dual USB3 combo
+ Dual Stack SFP+

+ SD (bootable)

+ Status LEDs

+ 64-bit DDR4 SODIMM (PS connected) Back Panel
« M2 PCle SSD (1-Lane) « 2x FMC
+ eMMC (bootable) -4/2 GTH

+ 2x 64 MByte Dual QSPI Flash (bootable)
+ System controller (LCMXO2-7000HC)

- Power sequencing

- IO expander
+ Configurable PLLs

- GTH/GTP reference CLKs

- 12 ZyngMP PL 10 per FMC

+ 56 SC10

+ USB JTAG/UART ZyngMP

+ USB JTAG/GPIO FMC

+ CAN FD (DB9 connector)

« SMA (external CLK)

*+ 5-pin 24V power connector

Front Panel
« 4x FMC Additional information
- GTH per FMC + 40.6x23.43 cm board size

- 68 ZyngMP PL IIO per FMC + Other assembly options for cost or performance opti-
- DisplayPort (2-lanes) mization plus high volume prices available on request.

EERE
]
% http://trenz.org/teb0911-info

29



TEIO006 Cyclone®10 GX SoM
Altera® Cyclone®10 GX SoM, DDR3, Flash, Ethernet

altera.

AnIntel Company
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. . 3 Hed UED Bass 1 wp )
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; Form factor : u .
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Device list Connectors Ethernet Other features

10CX220, 10CX150, 2GB . ® )
10CX105 3 x Samtec ST5 DDR3L 256 MB 1 Gbit Max®10 as power sequencer, EEPROM, 4 LEDs, 5V input voltage

TEIB0006 Baseboard

Development Carrier Board for Trenz Electronic's TEI0006 FPGA Module

Key Features

RAM/Storage
- EEPROM
On Board
+ 3X LEDs (power, 2x user)
+ 3x1/0 expanders
+ 3x push buttons (2 x user, system controller config)
- DIP switch
Interface
+ 2x SFP+ connectors
+ 3x Samtec ST5 B2B connectors
+ FMC HPC connector
(10x transceiver, 34x LVDS on LA, 10x LVDS on HA), VADJ=1.8V
+ Gigabit Ethernet connector
+ USB2.0 microUSB (JTAG/UART)

- USB30typeC
' Power
L 12x15cm 12V input voltage

LA On board Interface

Storage

2 x SFP connectors, 3x Samtec ST5 B2B connectors, FMC
3 x LEDs (power, 2 x user), 3x I/0 expanders, 3x push HPC connector (10 x transceiver, 34 x LVDS on LA, 12V input
buttons (2 x user, system controller config), DIP switch 10x LVDS on HA), VAD)=1.8V, USB2.0 micro USB voltage
(JTAG/UART), USB3.0 type C

EEPROM
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TEIO001 "MAX1000" & TEIO003 "CYC1000" Module
Arduino MKR Standard 2.5 x 6.15 cm

altera.

AnIntel Company

Resources Resources

&
TEIO001 series "MAX 1000" IoT Maker board TEIO003 series "CYY 1000" with Altera® Cyclone®10
+ 10M02, 10M04, 10M08, 10M16 + 10CLO06, 10CLO10, 10CLO16, 10CLO25
+ 8or16kLE + 25kLE
+ 8to 32 MByte SDRAM (max. 64 MByte) + 8 MByte SDRAM
+ 8 MByte Flash + 2 MByte Flash
+ USB programmer on-board + 21 1/0 Arduino MKR compatible headers
+ JTAG and UART over Micro USB2.0 connector + LIS3DH 3-axis accelero-meter
+ ADC 8x 12 Bit, 12 MHz oscillator + 2x 14-pin headers providing 23 GPIOs
+ optional MEMS oscillator + 1x3-pin header providing 2 GPIOs
+ optional Pmod headers + Pmod: 2x 6-pin support
+ supply USB/pins, 2 switches, 8 configurable and + 8configurable and 2 status LEDs, user push button
2 status LEDs + 5V single power supply with on-board voltage regulators

+ 5V power supplied from the USB port or via a pin

TEIO009 C10LP RefKit Development Board
Altera® Cyclone®10 LP, 2x 10/100 Ethernet, USB2.0

Grove
Connector J5
EEPROM
u18
EEPROM
u20
4 Digit 7

J1-J4
Segment
Display D11

Conf.
AD5592R U2
Bank 6 Bank 1
Pmods tCLKs 16x10 .| Pmods
P3, P4 < Bank 8 Bank 2 P1, P2

16 x10
Pmods * Bank 7 Bank 3 VGA J11
P5, P6 I

5 x Push

Bank 5 Bank 4 Button

altera.

AnIntel Company

Oscillator Serial
12 MHz, U16 Configuration
FLASH U5
A

FTDI
FT2232H
u14

Push Button
S7

Arduino
Interface

Cyclone 10 LP
FPGA

Control

ETH PHY
KSZ8081MNX

HyperRAM U3
—
ETH PHY 52

Form factor
KSZ8081MNX le Oscillator
u19 25 MHz, U22

9.5x11cm

User Flash | HyperRAM Ethernet

PHY Other features

Device list Connectors

10CLO16, 10CLO25,
10CL040, 10CLO55,
10CLO80

QSE (for LVDS), . Up to . . Integrated USB
Pmod, Arduino, SMA 512 Mbit 512 Mbit 128 Mbit 32 Mbit 2x10/100 UsB2.0 programmer2
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TEMO0001 "SMF2000" SmartFusion® SoC Module
Microchip SmartFusion® 2, Arduino MKR Standard, SDRAM, Flash, UART/JTAG

Groan LED DM 0030

@ MICROCHIP s

T 16st |merlazi T [(Bx Aed LEDs D2 . 0% |
‘—] F
LEDH
[ Gund SPIFaah J— =" el Bank 2 L
Ben g ———= |
L mese | Bk 7|_LED7 - 8
| P Hhgador
e Bk 1| SR LED R LED WD
caaw
[12mm] . =l
il L] PMOD
e Bl 2|
! 4. p Biarsk 7
JTAG .
DI USE 20 [—a- - Bank 3 Bk il o ma
STAGILIART ) | Pin Header
Adapies S paraltel VO _ |k 1 Bk 20— 2007
USH Data Fe | Confguration 2vosPROBE A, B | TFR
'" ®  EEPROM Bk ot " Hiaecer
\ | m
r )
Micra USB 20 B 3 s v
(rociptacin) S Bak Tl 799
2 U0's b
Prash Bution 52— SOt san 1 Bank A= e M

L Bank 1 Fin Header

75 MHz Guarz | Main Clck Bk 2S00 g 2
Form factor el o - ey - i J
-
2.5x6.15cm N [[Paish Bastion &1 =

L —y

Device list Clocks JTAG/UART Total I/0s Other features

M2S005, M2S010,
M2S025, M2S050, 8 MB 8 MB
M2S060

1x 3-pin header for
LiveProbes, 9 user LEDs,
1 user push button

12 MHz system clock microUSB2.0 | 31 (8 I/0 1 x Pmod header,
32.768 kHz auxiliary clock | connector 23 1/0 2x 14-pin header)

TEMOO0OS SmartFusion® SoC Module
Microchip SmartFusion® 2 SoC, DDR3, Flash, Ethernet, EEPROM

@ MICROCHIP -

Microsemi
SmartFusion2

JTAG, TRST, JTAGSEL
Bank 3

28x Single Ended/14x LVDS pairs
Bank 6

24x Single Ended/12x LVDS pairs

' 16bit ADDR
12x Single Ended/ ULPI o Bank 0 i DDR3, U5
16bit DATA
Bank 4
SC SPI, SPI1
Bank 2
10x GPIO, 1°C1
: Bank 2 SPI
an Bank 2 (QSPI, U3
J1 UARTO, UART1, GOLDEN

Bank 1

8x GPIO

Bank 1

4x Single Ended/2x LVDS pairs

ETH PHY, U1

12co

Bank 7

ETH_LEDO...1

ETH

ETH_RX/TX Bank 7

Oscillator, Y3

Bank 1

3.1x5.6cm

[ EEPROM, U4 ] {CryptoAuth., ue }

Ethernet

Device list Connectors SDRAM max PHY Other features

M25005, M25010, 1x Samtec ST5 Optional crypto authentication device, serial
M2S5025, M2S050, 256 MB DDR3 | 32 MB | 100 Mbps | 105 EEPROM for MAC address, power supply monitor

M25060 160 pin
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TEMOO0O7 PolarFire® SoC Module
Microchip PolarFire® Multi-Core RISC-V SoC FPGA, LPDDR4, Flash, Ethernet

@ MICROCHIP —

Oscillator

SoC
Ve " |12C
EEPROM
SD ;
€ »|| Processing
— SGMII Logic LPDDR4
IV / Gigabit ETH
jl\'\/lll;/ Oscillator Oscillat
< scillator
P 4x MGT o ,\—) -
< d SPI
B ~140x 10 FPGA <—>» Flash
) b’ﬁ/
4 Power
JTAG
A 4 Control
JTAG
Ok Form factor < > Lattice MachX0O2 Power
BE

4x5cm

Device list Pin packages Connectors SDRAM max Ethernet Other features

MPFS025T, MPFSQ95T, 1GB . EEPROM MAC address,
MPFS160T. MPFS250T FCVG4841 3 x Samtec LSHM LPDDR4 64 MB 1 Gbit USB2.0

TEG2000 GateMate Module
Cologne Chip GateMate A1

[ Unligne FRTIA
ey l;su - SR TH LT L6 T S
(BT TR | o b vt =4
| ] i > el SNk
od L I ek W
M [y s -
= Trmliie
.- -  — 3 g
| ML O itlas p b Mk sn > Coalid Dl
T 7 - T e T i
[,
1] sk W g PR iVIRpaws
L o ST L =
|.;. 1 ks, o LIS o = kA
R eT— 1 0 VRS iy
1 B e LTS s =
T ok [y VTR s l
1P BB oy LV powis P
: MILOR T A e B
:_| R ] A
L s e

Device list Interface On board Other features

Plug-on-Module with 2 x 100-Pin
GateMate CCGM1A1 Razor Beam B2B connector,
diverse I/0- and LVDS configurations

16 MB | 25 MHz clock oscillator,

QSPI level shifters All power supplies on board
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TEL0001 "LX02000" Low Cost FPGA Module
Lattice XO2 FPGA, Arduino MKR Standard, on-board USB/JTAG and USB/serial

I 1] —_—
msmLATTICE Lattice MachX02
5 LCMXO2-400HTC
.’ " CPLD
G JTAGEN . '111'3"-'
O -
| Pin Haader | sugrs  [Puon |
L #® e (iERS Gecilaion] ||
120000 MHZT |' - 1
| Cscitaior | = o
i p{ Barks 0 Bark 22 0% ! Header
| -
FYDI USB2 | Bark 0
JTAGAIART )
 paraiiel 1CTs
Addipint _-|Lr- Bark 4 ixid
i Blari 2|t — S | Pl s
WFSE Data C | configurason] =
| EeProm \ /
r e
Mo USBZ B v %’
{racapachs) J1 ? L
7 s [
P . Bank r——————— x4
[ RedLED D Jup S DONE |ppy g - | P g |
[ZE R 3 - k) |
Jx e LED D3 .. DS — L g
| LEDI..3 Eack 4 Bk Ol PESET i“'"
(B R ) Push Busicn 51
Form factor L= “LF}U’W ) ( R
LEDH .. &
Bk O .
2.5x6.15cm B e mN{PnshBuHmS?l—'
33w O— Geoen LED D2

Clock

. Other features
oscillator

Device list On board Total I/0s

8 LEDs, 2 push buttons,
100 MHz MEMS | supply: USB or 5V from pin header,
RC-networks

USB/JTAG, 22 on MKR header, 2 I/0 on additional header,

LCMX02-4000HC USB/serial optional Pmod header +8

TEO0876 "IceZero" Low Cost FPGA Module
Lattice ICE40HX, Raspberry Pi HAT compatible, SRAM, Flash, Open-Source

2 LATTICE R
[ [ ] Lattica iCE4D |
HXAK FPGASC | | Mader —osv
|
[GxFed LEDa oz . 04 pa R0 w3 i para 11 Bavk 0 jug— B VETE _H;?u
P Bunen a1 | et SR B ik B vErs (Puco.
- Elank 2 1—-..._. ot
(S A ek 1213 J—
Bank 2 /3 gt l8 -l “:;'D
Emmmmu”m' s —
Bank 0/ 3jg— BVE | P’-ﬁ"fﬂ
Tovacea} - Banik 0 P T e
Black 0 g AR -
— . -
e e Btk 0 Barik. 1 [ - >
— Bank 2 ok -
2 F‘mww N0
P-nh-:m.‘ S e a1 Flasn ey 'Pn:‘l.-'u::lm
4 | —
Bite 0 ot ——— >
svp
™ Tham | FTDIUSE i UART | EEFROM
orm facor Pinvinader g AUTE plpa g Bar 7 jy—FESET
e RESET
5.6x3.05cm i ) o powe |
L. J T

Device list Connectors SDRAM max Other features

4 Mbit external 100 MHz user clock, 3 user LED, supported by fully open source
iCE40HX 4 x Pmod (DNP by default) SRAM 8 MB FPGA toolchain, fast FPGA configuration from Raspberry Pi, full
FPGA design flow on Raspberry Pi (all open source)

34


DBF_Titel
DBF_Titel

TE0790 & TE0790-L FTDI JTAG Adapter
XMOD Form factor, FT2232H, Lattice X02-256 CPLD

tor AMDGZU or ZELATTICE

DIP Swiach DiIP Switch
24 523
Mini USB B WVBUS _]
DI Switch Conmacton J4 —)—[DCDC U3, aaw e vie
2.2 H—-l—»-' S =
J Pin Header
o mop TIN— 2
'
R " - ~ A, B, CD0
- . E,F.H
o UART -
- * System g G 0
FT2232H U4 Ly GPD | Confroller
CPLD N ~{Bution 51—
ERTa s
VIO O——= L
_ﬁ’ A
DIP Switch
05C1 [ 12.000000 MHz | XCLK TAGE iy
Cisci, LG . N o,
RXLED]  [TMLED _— ULED| — —_]'_
Ty

[UART StawsLEDs| [ GreenLEDDY -O33V | RedLED D4 |

Two versions available:
1. Compatible with AMD tools (TEO790
2. Not compatible with AMD tools (TE0790-L) can be used independently.

Device list Form factor FT2232H Total I/0s Other features

Mini USB connector,
channel B RX/TX 8 universal I/0 pins
LEDs, EEPROM

XMOD, M3 mounting
hole

Step down DCDC converter for optional pow-

Lattice X02-256 CPLD er supply via USB-powetr, 4 position DIP switch

TEMO0009 FPGA USB-Programmer JTAG

For development with Microchip FPGAs

for g\ MICROCHIP

LDO, 3.3V i ‘;| Green LED
_L ) _TCK “'rIII |:|\ GND
Micro USB FTFZ-;?EH 11O Volt < ik U
/U Voltage ™S
SR usB Translator X » OO }VREF
Interface 3.3V <> VREF (¢ oo
i TDI
Red LED Chip » OO | GND
J}' | S

Supported by JTAG connector Voltage levels Other features

. . MicroUSB connector
Libero SoC Standard 2 x 5-pin header USB2.0 HS support 0.8V-3.6V Green power-on LED

35



What is CRUVI?

A short overview

The word CRUVI is a combination of the Estonian word “KRUVI" for
screw and the letter “C", which refers to the half of the hexagonal screw
head. The “K” has been replaced by a “C" to emphasize the reference
to the screw head. All modules are mechanically fixed with M2 screws
with a diameter of 2 mm.

The expansion bus interface is designed to create an open ecosystem
of function modules for high-performance peripheral connectivity. Its
main focus is on supporting FPGA and FPGA SoC devices from all major
manufacturers. cruvi.com

CRUVI-LS (CR00025)

CRUVI Host (CRO0100)

CRUVI-LS (CR0O0040)

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.

Visit cruvi.com for more information
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What is CRUVI?

A short overview

FMC LPC SYZYGY CRUVI HS Pmod CRUVI LS
Single ended I/0 68 28 37 (28+9) 8 8
Differential I/O 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 $$% Free Free Free Free

TEBO707

CR0O0140

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

This board accepts Trenz 4x5 SoM and converts into a
CRUVI compatible host carrier board. Three CRUVI slots
are provided with HS connector support. One slot supports
also LS.

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 1.2V 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 cur-
rent measurement on two phases and DC link voltage.

Visit cruvi.com for more information
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CR00140 Control Development Kit
AMD Zynq™ 7000

Motor Control Development Kit:
A CRUVI motor driver module CR00140-02, a carrier board TEBO707 and a MPSoC (TE0820/AMD UltraScale+™) or SoC
(TEQ720/AMD Zyng™) 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 microSD card.

+ CRO0140-02-KOA with MPSoC TE0820

+ CR0O0140-02-K1A with SoC TEQ720

CR00100 CRUVI MAX®10 Baseboard
Altera® Max®10 CRUVI, SDRAM, USB

altera. )

AnIntel Company Green LED D1 03.3V 10M08 FPGA, U5
16bit Interface —_—

CLK Bank 5/6
Bank 2 —— 12xLVDS /2410,
— HS (4 x 10) -
LED2 D 5x10 CRUVI
RedIUEDAD3 Bank 6 Bank 8 st
REFCLK
Bank 2 TMODE » J1
<
Green LED, D2 LED1 Bank 8 Bank 18 e
Bank 1B [€
12.0000 MHz
CRUVI
Oscillator, U7 Bank 2 8 x /0 Ls,
Bank 2 J9

5 Configuration
EEPROM, U9

FTDI USB2.0 JTAG

JTAG / UART Bank 1B RESET
Adapt GPIO/UART - Bank 8 |—— | Push Button, S$1
< Bank2/8

3

R User Button
A Bank8 > Push Button, S2

N

LS _' % USB2.0
g 3 =
j S \ J2 \ /
et 45x5.7cm

Device list Connectors SDRAM max Total I/0s Other features

10M08 CRUVI (1 x HS, 1x LS), 2x 34 Pin header 8 MB 37+8 USB2.0, user push button and LEDs
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CR00103 CRUVI Certus-NX Baseboard
Lattice Certus-NX, HyperRAM, Flash, USB

= LATTICE

( Y
g XAO0...5
EEPROM 12 MHz OSC Lattice < >
Certus NX P HS2...3 N
A > : LS0...7 : B2B
r Y X | AN0.3
micro FTDI USB2 <
| UsB ___
S
Y
Push Button > P XBO...5 R
) L
\ ) HSO0...1
S < >
. Lss..15 | B2B
ZxLED < O OAN4LT T
| — ) L
(asPl Flash Je————> —
Hyper RAM 120 —
< >
B 12C R b JTAG/SPI 5| cRuVI
CRUVILS |  4xGPIO 4 | 12xDIFF | Hs
) g\ S >
——

[ 4.5x5.7cm

Device list Interface HyperRAM Other features

CRUVI (2 x 34 Pin Header, 1 x High Speed 60
LFD21X-40 Pin Header, 1 x Low Speed 12 Pin Header), 16 MB 32 MB | USB to FIFO FTDI (JTAG/GPIO), user LEDs, push buttons
micro USB

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

altera.

AnIntel Company

SDRAM, HS2 MAIN (VADJ),
3 Y A
sanat panze g2
25 MHz CLK, Bank 1 Bank 8 HS1 BOOT (VADJX),
us J3
25 MHz CLK, Bank 7
un Bank 1/7 Levelshifter,

u2

User Buttons,
$1..6

4_ Bank 7

4— Bank 1/6

4_ Bank 6

<—> Bank 7 Bank 5
J7

<—> Bank 1 Bank 5

CRUVI LS4,
" «—>» Bank4
o Bank 6
Form factor
CRU\‘:‘I‘LS.'», ¢ Bank 1

11.65x15cm \ /

|—»{Bank 3/5/7
12 MHz CLK,

u16é

Bank 1/6

Intel Cyclone 10 LP
u1

MAC EEPROM,
u18

MAC EEPROM,
u20

Device list Connectors Other features

Cyclone®10 LP,
10CLO16, 10CLO25, 5x CRUVI LS, CRUVI HS, CRUVI HS & BOOT, 64 MB 2x 10/100 Ethernet PHY, 2x MAC EEPROM, Oscillator,
10CLO40, 10CLO55, 2x RJ45, micro USB 4x 7-Segment-Display, user buttons, user LEDs, status LEDs
10CLO80
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CRUVI Adapter

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

CR00025 Pmod to CRUVI low speed Host Slot
On board

+ Steel spacer

+ M3-Hole

+ Board-to-Board & Mezzanine connector

Power via CRUVI

CR00026 Signal breakout debug Adapter
On board

+ CRUVI HS Host connector

+ CRUVI HS Device connector

+ 100 mil pin headers

Power via CRUVI

CR00200 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

CR00202 HS Dual Ethernet PHY Adapter
On board

+ CRUVI HS connector

« 2x ETH PHY and 25 MHz oscillator

Memory

+ 2x Serial EEPROM with EUI-48 Node Identity

Interface

« CRUVI and 2x RJ45

Power via CRUVI

CR00240 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

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

CR00045 AP Memory x8/x16 Xccela PSRAM Board
On board
+ AP Memory [oT RAM (OPI & HP):
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

CR00049 EMMC expansion Module
On board

+ eMMC: 8 GB 1.8V/3.3V eMMC (SDINBDG4-8G-X12)
+ Serial EEPROM with EUI-48 Node Identity
Interface

+ 1.8V/3.3V eMMC 5.1 with HS400

+ [2C

Power via CRUVI

CR00091 Loopback Adapter

On board

+ 25 MHz oscillator (REFCLK)

- EEPROM (SMB BUS)

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

CR00101 FMC to CRUVI Adapter

On board

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

- Altera® MAX®10 FPGA 8KkLE and internal Flash

+ 128 kbit I2C EEPROM and clock generator 100 MHz

+ 2x LEDs (red, green), 4x DIP switch

Power via CRUVI

CR00300 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

‘o]
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Trenz Electronic Carrier Boards
for 4 x5 cm Trenz Electronic modules

The carrier boards are baseboards for 4x5 SoMs, which exposes the modules B2B-connector-pins to accessible connec-
tors & provides a whole range of on-board components to test & evaluate Trenz Electronic 4x5 SoMs.

TEO0701

Overvoltage-, undervoltage- and reversed- supply-voltage-protection
+ Barrel jackc for 12V power supply
+ Carrier Board System-Controller CPLD
+ Mini CameraLink connector
+ RJ45 Gigabit Ethernet MagJack
+ FPGA Mezzanine Card (FMC-LPC) connector
+ USBJTAG- and UART interface with Mini-USB connector
+ HDMI transmitter with HDMI connector
+ 8xuser LEDs, 2x user push buttons, 2x DIP switch
+ Pmod connectors, Micro SD card socket and Micro-USB interface

TEO0703

2x VG96 cconnectors (mounting holes and solder pads)
+ SDIO port expander with voltage-level translation
+ MicroSD card socket
+ 4xuser LEDs, 1x user-push button, 2x user configurable DIP switches
+ Mini USB connector (USB JTAG and UART interface)
+ RJ45 Gigabit Ethernet socket with 4 integrated LEDs
+ USB host connector
+ Barrel jack for 5V power supply input
+ DCDC step-down converter for 3.3V power supply
+ USBJTAG and UART interface

TEO705

TEQ705 carrier board is a simplified version of the TEQ701. It provides a cost-effective way to connect
Trenz 4x5 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

TEO0706

VG96 connector and 50-pin IDC male connector socket
+ SDIO port expander with voltage-level translation
+ MicroSD card socket and a USB type A connector
+ Txuser push button, user configurable DIP switch
+ 2x RJ45 Gigabit Ethernet MagJack
+ 1x Ethernet PHY
+ Barrel jack for 5V power supply input

- DCDC step-down converter for 3.3V power supply
+ JTAG pins on 12-pin header
+ 3x VCCIO selection jumper

TEBO707

TEBO707 is a carrier board for 4x5 Trenz Electronic modules. It provides three high speed and one low speed
CRUVI extension connectors.

+ Altera® Max®10 FPGA

+ FTDIFT2223

+ Gigabit RJ45 LAN socket

+ MicroSD card socket, MicroUSB2.0 socket, USB A socket
+ 6xuser LEDs (3x green, 3x red)

+ 5Vinput power supply

42



Trenz Electronic Carrier Boards
for modules with different form factors

Following carrier boards are baseboards for specific Trenz Electronic SoMs, which exposes the module's B2B-connector-
pins to accessible connectors & provides a whole range of on-board components to test & evaluate Trenz Electronic SoMs.

TEBF0808/TEBF0818

Mini-ITX form factor

+ ATX power supply connector (12V only supply
required)

+ Optional 12V standard power plug

+ USB3.0 with USB3.0 HUB

+ FMC HPC slot (1.8V max VCCIO)

+ MicroSD card (bootable) and eMMC (bootable)
+ PCle slot - one PCle lane (16 lane connector)

+ Dual SFP+

+ Gigabit Ethernet RJ45

+ 1x Samtec FireFly (4GT lanes bidir.)
+ 1x Samtec FireFly connector for

+ 20 pins ARM JTAG connector

+ Size:170x170mm

reverse loopback

(PS JTAGO)

+ Fan connectors, PC enclosure, FMC fan

+ Altera® front panel- and HDA audio-connector
+ CAN FD transceiver (10 pin IDC connector)

- Displayport single lane

+ 1 x SATA connector

Designed for Trenz Electronic's
TEO80x MPSoC series TEO803/0807/0808
TEO081x MPSoC series TE0813/0817/0818

TE B0835/TEB0836
4 kb EEPROM
+ programmable clock generators
+ 12Cswitch IC
+ 6x green user LEDs
+ 16x 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

+ 21x UMCC connectors

+ 6Xx SMA connectors for clocks
+ 2x Samtec Razor Beam SS5

+ RJ45 LAN socket

+ 2x UECS5 connectors

+ 2x UCC8 connectors

+ PCI x8 card

+ 12Vinput supply

Designed for Trenz Electronic's
TE0835 RFSoC series and
TE0836 RFSoC series

TEBO187

Trenz Electronic TEIO187 module socket
+ 12V plug
+ 2x Gigabit Ethernet RJ45 (1x on board, 1x on SoM)
+ USB 3.1 (type C connector)
+ USBJTAG+UART type C connector
+ USB UART type C connector +PD function (12V)
+ HDMI
+ SSD M.2 PCle x1 (Gen3/Gen4)
+ LEDs, temperature sensor, dip switches
+ MicroSD card (primary boot option), eMMC (secondary boot option)
+ EEPROM with MAC-address

AM B0010

Trenz Electronic AMO010 module socket
+ 12V power supply
+ 2x B2B connector (ADF6), clock buffer, oscillator
+ 1x RJ45 LAN connector
+ XMOD (JTAG+UART to USB)
+ UART Header, 12C Header
+ 4xuser LED, 4x user dip switch
+ MicroSD card socket, USB connector
+ Loopbacks for GTHs, IOs, GPIOs
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Trenz Electronic Starter Kits
Pre-assembled and ready-to-use

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 microSD card, a USB cable plus srews and bolts. Different module

variants can be integrated on request.

Starter Kit 720/820

Starter Kit 729

Starter Kit 813

Starter Kit 817

Starter Kit 818

TEQ720/
TE0820 TEQ0729 TE0813 TEO0817 TE0818
AMD Zyng™ 7020/ ™ AMD Zyng™ AMD Zyng™ AMD Zyng™
Zyng™ UltraScale+™ AMD Zynq™ 7020 UltraScale+™ UltraScale+™ UltraScale+™
TEQ703 TEB0729 TEBF0818 TEBF0818 TEBF0818

Core V1 Mini-ITX

Core V1 Mini-ITX

Core V1 Mini-ITX

Universal power

Power Supply

Universal power

Be Quiet! 400W ATX

Be Quiet! 400W ATX

Be Quiet! 400W ATX

Heat sink for TE0720,
spring-loaded
embedded

USB Cable v

MicroSD Card v

Screws & Bolts v

Starter Kit 720/820
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Starter Kit 729

Starter Kit 81x

supply unit supply unit power supply power supply power supply
TE ?L(Ztign-wolfuilt SuperGRIP SuperGRIP SuperGRIP
v v v v
v v v v
v v v v

Photo shows similar product.



Cooling Solutions
for Trenz Electronic Modules

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

TE Series Article Number

TE0600 26920

TEO0710 26925
TEO0712/TEO0713 26924

TEO0714 KK0714-04

TEO715 26923

TEO0720 33337

TE0724 30829

TE0729 KK0729-03

TEO741 33013, 33866

TEO745 KK0745-03
TE0803/TE0813 KK0803-04A, KK0813-02, 29665
TE0807/TE0817 KK0807-04, KK0817-02, 29664
TEO808/TE0818 KK0808-05, KK0818-02, 29664

TE0820/TE0821/TE0823

33338, 28606

26924 =

- KK0818-02

ok

KK0729-03

KK0835-03

TE0835 KK0835-03
TE0865 KK0865-02
TE0841 28606, 34323
TE0950 34097
TEB0911 25130
TEF1001 25130, 34455
TEI1000 33872
Heat Spreader Extension 34314

25130

We are offering different customized cooling solutions for

a selection of modules. Please ask for special solutions at

sales@trenz-electronic.de

http://trenz.org/Cooling-Solutions
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Module Series Comparison Table
for Trenz Electronic Modules

AMDZ\

AMO0010

ZU1CG-ZU5CG, ZU1TEG-ZUSEG,

8192 DDR4 64-bit

-
m
o
~N

TE0711

TE0712

TE0714

TEO0715

TE0720

TE0724

TE0725

TE0745

TE0782

TE0803/
TE0813

TE0806

TE0807/
TE0817

TE0818

TE0820

TE0823

TE0825

TE0835/
TE0836

TE0838

TEO7
TEOQ7.
TEO080
TEOS:
TEOS:

TE0865

TE0950

TE0955

TEB0911

[e))

Zyng™ UltraScale+™ ZU4EV, ZUSEV 4x5.6 2 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 with EEC 128
Artix™ 7 35T, 50T, 75T, 100T 4x5 2 x Samtec LSHM MicroBlaze 512 DDR3 32
Artix™ 7 35T, 50T, 75T, 100T 4x5 3 x Samtec LSHM MicroBlaze - 32

N 75T, 100T, 200T .
™ ) ,
Artix™ 7 (with restrictions: 15T, 35T, 50T) 4x5 3 x Samtec LSHM MicroBlaze 1024 DDR3 32
. 75T, 100T, 200T .
™ . )
Artix™ 7 (with restrictions: 15T, 35T, 50T) 4x5 3 x Samtec LSHM MicroBlaze 1024 DDR3L 32
Artix™ 7 A12, A15, A25, A35, A50 3x4 2 x Samtec LSHM MicroBlaze - 16
Zyngq™ 7000 Z-7015, Z-7030, Z-7012S 4x5 3 x Samtec LSHM 2 x Cortex A9 1024 DDR3 32
Zynq™ 7000 Z-7020 4.5x6.5 2 x FCI Bergstak 2 x Cortex A9 1024 DDR3L 32
Zyng™ 7000 Z-7020, Z-7014S 4x5 3 x Samtec LSHM 2 x Cortex A9 1024 DDR3 64
Zynq™ 7000 Z-7010, Z-7020 6x4 1 x Samtec ST5 2 x Cortex A9 1024 DDR3L 64
Artix™ 7 15T, 35T, 50T, 75T, 100T 3.5x73 2 x 50-pin headers MicroBlaze optional 32
Zyngq™ 7000 Z-7020 52x7.6 2 x Samtec BTE 2 x Cortex A9 512 DDR3 32
Kintex™ 7 70T, 160T, 325T, 410T 4x5 3 x Samtec LSHM MicroBlaze - 32
Zynq™ 7000 Z-7030, Z-7035, Z-7045 52x7.6 3 x Samtec STS 2 x Cortex A9 1024 DDR3L 64
Zyngq™ 7000 Z-7035, Z-7045, Z-7100 8.5x8.5 3 x Samtec QTH 2 x Cortex A9 1024 DDR3 32
ZU1CG-ZU5CG, ZU1EG-ZUSEG 4 x Samtec ST5
™ ™ ! !
Zyng™ UltraScale+ ZU4EV, ZUSEV 52x7.6 4 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex RS 8192 DDR4 2x64
Zyng™ UltraScale+™ ZU4, ZU5, ZU7, CG, EG, EV 55x7.6 2 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 81 924332?)3‘&22’2(');1‘?;3 Ecc 512
ZU4CG-ZU7CG, ZU4EG-ZUT7EG 4 x Samtec ST5
™ ™ ’ !
Zyng™ UltraScale+ ZU4EV-ZUTEV 52x7.6 4 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 8192 DDR4 2x64
ZU6CG, ZU9CG, ZUGEG, ZUSEG 4 x Samtec ST5
™ ™ ’ ! ’ !
Zyngq™ UltraScale+ ZU15EG 52x7.6 4 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 8192 DDR4 128
ZU1CG-ZU5CG, ZU1EG-ZUSEG
™ ™ ! !
Zyngq™ UltraScale+ ZUA4EV, ZUSEV 4x5 3 x Samtec LSHM Up to 4 x Cortex A53 + 2 x Cortex RS 4096 DDR4 128
ZU1CG-ZU5CG, ZU1EG-ZUSEG
™ ™ ’ '
Zyngq™ UltraScale+ ZU4EV, ZUSEV 4x5 3 x Samtec LSHM Up to 4 x Cortex A53 + 2 x Cortex R5 4096 DDR4 128
ZU1CG-ZU5CG, ZU1EG-ZUSEG
™ ™ ! !
Zyngq™ UltraScale+ ZUAEV, ZUSEV 4x5 3 x Samtec LSHM Up to 4 x Cortex A53 + 2 x Cortex RS 2048 DDR4 128
Zyng™ UltraScale+™ 7U2, ZU3, ZU4, ZU5 54x7 2x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex RS 8192 DDR4 with EEC 2x64
1 x Samtec UMPT
ZU25, ZU27, ZU28, ZU43, ZU47 2 x Samtec ST5
™ ™ . . 4 2 f
Zyngq™ UltraScale+ 7048 6.5x9 2'x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 4096 DDR4 128
Zyng™ UltraScale+™ 8192 DDR4 64-bit (PS) with ECC
RESoC ZU29DR, ZU39DR, ZU49DR 6.4x8 5 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex R5 8192 DDR4 64-bit (PL) 2x64
Kintex™ UltraScale™ KU035, KU040 4x5 3 x Samtec LSHM MicroBlaze 2048 DDR4 64
Zyng™ UltraScale+™ ZU11, ZU17, ZU19 75x10 4 x Samtec ADM6 Up to 4 x Cortex A53 + 2 x Cortex RS 8192823%3"‘?'25?;{‘;{;3 BEC | 2x64
- ZQSFP, 2 X CRUVI HS,
Versal™ Al Edge VE2302 15x12 2 x CRUVI LS, CSI-2, FMC 2 x Cortex A27, 2 x Cortex R5F 8192 DDR4 2x64
Versal™ Al Edge VE2002, VEZVGHYS?”' VE2302, 4x5.6 2 x Samtec ADM B2B 2 x Cortex A72, 2 x Cortex RS5F 2 x 4096 LPDDR4 256
Zyng™ UltraScale+™ U6, ZU9, ZU15 (CG, EG) ‘g'i; 6 X FMC HPC Up to 4 x Cortex A53 + 2 x Cortex RS 8133&‘;% (?)2;14 2x64




Im Ethernet PHY USB PHY Total I/0s Other features
transceiver

y . PL: 204 4 x PS GTR, 4 x PL optional HyperRAM, MAC address serial EEPROM with EUI-48 node identity, security
TxMAC 8-:64GB 1 Gbit USB2.0 0TG MIO: 22 GTH (ZU4 + ZU5 only) | controller, Crypto Authentication
- - 2 x 100 Mbit - 112 - JTAG, 100 MHz MEMS oscillator, user LED, single supply
USB2.0 UART/ .
- - - FIFO 178 - 4 LEDs, single supply
1 x MAC - 100 Mbit - 158 4 x GTP Programmable clock generator, single supply
- - - usB3.0 152 4 x GTP Programmable clock generator, single supply
138 +5(QSPIor Differential MEMS oscillator for MGT clocking, XADC analog Input, eFUSE bit-stream
- - - - 4xGTP ! )
user 1/0) encryption (AES), single supply
5 Z-7015: 4 x GTP, . .
1 x MAC - 1 Gbit UsB2.0 132 + 14 MIO 2.7030: 4 x GTX Programmable clock generator, real time clock, single supply
1x MAC + R . On board 10 x 12-bit low power SAR ADCs up to 2 MSPS, low power oscillators, USB2.0
64 kByte 1 Gt UsB2.0 120 x HRPL 2XxPSMIO to UART/JTAG interface, EEPROM
1 x MAC 32GB 1 Gbit USB2.0 152 + 14 MIO - Real time clock, MAC address, 2k serial EEPROM, 3 user LEDs, single supply
1 x MAC - 1 Gbit - PL: 80, PS: 20 - CAN, single supply, 3x LED (1x PS, 2x PL)
16 kByte - - - 87 - Optional POF (Plastic Optical Fiber) adapter (125/250 Mbit/s), single supply
3 x MAC 4-64 GB leié)b':{[lblt’ USB2.0 OTG 136 + 14 MIO - Real time clock
- - - - 144 8 X MGT Programmable clock generator, single supply
1 x MAC - 1 Gbit USB2.0 OTG 250 + 6 MIO 8 x GTX Real time clock, single supply
2x MAC + 464 GB 2% 1 Gbit 2x USB2.0 250 + 2 MIO 16 x GTX Programmable clock generator, real time
16 kByte oTG clock
: } R 204 + 65 MIO 4 x PS GTR, 4 x PL GPU/VCU depending on device, EEPROM MAC address,
GTH (ZU4 + ZU5 only) | programmable clock generator, single supply
2 % MAC 8-64 GB 2% 1 Gbit USB2.0 OTG 48 PLHD + 52 PL 4% GTR, 16 X GTH Tran;ceiver clock in-/outputs, 2 x MAC address serial EEPROM, single 5-12V power
HP, 14 MIOs +12C required
16 kByte - - - 204 + 65 MIO 4x GTR, 16 x GTH GPU and VCU, programmable clock generator, single supply
16 kByte R . R 204 + 65 MIO 4% GTR, 16 x GTH GPU/VCU depending on device, programmable clock generator,
single supply
: 8-64 GB 1 Gbit USB2.0 OTG 132 + 14 MIO 4% PS GTR GPU/VCU depending on device, programmable clock generator,
single supply
1 x MAC 8-64 GB 1 Gbit USB2.0 OTG 34 HP, 96 HD + 4% PS GTR GPU/VCU depending on device, programmable clock generator,
14 MIO single supply
1 x MAC 8-64 GB 1 Gbit USB2.0 OTG 132 HP + 14 MIO 4% PS GTR QPU/VCU depending on device, programmable clock generator,
single supply
. 136 PLHP + 88 PL . .
64 kByte - 2 x 1 Gbit - HD, 57 PS MIO 4 x GTR, 4 x GTH Real time clock, oscillator
40 x1/0 20 LVDS + USB2.0 OTG, MAC EEPROM,
1 x MAC - - USB2.0 OTG 32 MIO 8 x GTY, 4x GTR RF-ADCs, RF-DACS
. 180 + 22 MIO s ;
1 x MAC 8GB 2 x 1 Gbit UsB2.0 16 ADC, 16 DAC 4 x GTR, 16 x GTY OPTIGA Trust M, crypto authentication, oscillator
- - 1 Gbit - 144 8x GTH Programmable clock generator, single supply
5 240 PL HP, 96 PL 32x GTH, 16 x GTY, .
1 x MAC 8 GB 1 Gbit USB2.0 HD, 21 MIO 4% GTR USB PHY, eMMC, 12V single supply
. 16 HD, 54 XP, Artix™7 FPGA as configurable levelshifter, EEPROM with MAC-Adress, 3 x clock (1 x PL,
TxMAC 32GB 1 Gbit UsSB2.0 0TG 68 FMC via Artix 8xGTYP 2x GTs), 2 LEDs, push button, dip switches, reset button
1 x MAC 64 GB 1 Gbit UsB2.0 100 8 x GTYP Clocks for PS, PHYs, DDR4, PL, UART, 12C, SDIO
Active heat sink, GPU/VCU depending on device, M2 PCle SSD, system controller,
3 x MAC + . DisplayPort, RJ45 ETH + Dual USB3 Combo, Dual Stack SFP+, SD (bootable), USB JTAG/
16 kByte 8GB 1 Gbit UsB2.0 408 22xGTH UART ZyngMP, USB JTAG/GPIO FMC, CAN FD (DB9 Connector), SMA (external CLK), 5-pin
24V power connector
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Module Series Comparison Table

for Trenz Electronic Modules

altera

An Intel Company

YTl Processing system Flash
Device family Device list Connectors (HW/SW) max. SDRAM [MByte] [MByte]
CRUVI
® - -
CR00100 Max® 10 10M08 4.48 x5.75 (1 xHS, 1xLS) /+ 8
Max® 10 10M02, 10M04, 10M08, 10M16 2.5x6.15 - I+ 64 8
10CL0O06, 10CLO10, 10CLO16,
® , 2 , R N
TEI0003 Cyclone® 10 LP 10CLO25 2.5x6.15 /+ 8 2
TEIO00 Cyclone® 10 GX 10CX220, 10CX150, 10CX105 6x8 3 x Samtec ST5 -/+ 2048 DDR3L 256
° 10CLO16, 10CLO25, 10CLO40, QSE (for LVDS), Pmod,
® .
TEI0O009 Cyclone® 10 LP 10CLO55, 10CLOSO 9.5x 11 Arduino, SMA /+ 512 32
TEI1000 Stratix® 10 GX400, GX650, SX400, SX650 6x8 3 x Samtec ADM6 GX: -/+ SX: +/- 2048 DDR4 64
TEI0022 Cyclone®V 5CSEMA5F31C8N 13x16 - +/+ 1024 DDRe (HPS) 1024 DDR3 (FPGA) 32 for HPS 32 for FPGA
TEI0050 Cyclone® v Cyclone® V E, A2, Ad 25x7.07 | CRUVI }:‘esa jexr”' pin e 8 256
TEIO181 Agilex™ 5 AS5E 008B, 013B, 028B - - - 16 (HyperRAM) 32
Device Group A5E A: 013, 028,
. 043A, 0052, E065 Device Group
™ , s
TEIO187 Agilex™ 5E ASE B: 008, 013, 028, 043, 052, 52x7.6 3 x Samtec ADM6 +/+ 2048 LPDDR4 256
065 (default)
[ /)
= LATTICE
q q o Form Processing system
Device family Device list O Connectors (HW/SW) max. SDRAM [MByte] Flash [MByte]
microUSB2.0, CRUVI
CR00103 Certus-NX LFD21X-40 4.5x5.7 HS, CRUVI LS, 2 x -/+ 8 (HyperRAM) 16/32
Samtec SSM
TEL0001 Mach X02 LCMX02-4000HC 25x6.15 | Pmod pin header, - - -
microUSB
Raspberry PI Socket,
TE0876 Mobile FPGA iCE40HX 5.6 x3.05 Pmod connectors, pin -/- 4 Mbit external SRAM 8
header

MICROCHIP

N

q q S Form Processing system
Device family Device list VT Connectors (HW/SW) max. SDRAM [MByte] Flash [MByte]
JTAG/UART over
. M2S005, M2S010, M2S025, g .
TEMO0001 SmartFusion® M25050, M25060 2.5x6.15 microUSB2.0, 3 pin +/- 8 8
header, Pmod
TEMO0005 SmartFusion® MZSOI\(/ZE,SL\)/ISZOSO’J'g,sgll6205025, 3.1x5.6 Samtec ST5 160 pin +/- 256 DDR3 32
. MPFS025T, MPFS095T,
TEMO0007 PolarFire® MPFS160T. MPFS250T 4x5 3 x Samtec LSHM +/- 1024 LPDDR4 64

N

8




EEPROM eMMC Ethernet PHY USB PHY Total I/0s Gbit transceiver Other features
Config. - - - 24+4 - User Push Button and LEDs
EEPROM
Config. ; a USB2.0 31 a 3-axis accelerometer, on-board USB Programmer, JTAG/UART over microUSB2.0 con-
EEPROM . nector, Pmod header, 2 x 14 pin headers, 1 x 3 pin header, single supply
a ; a USB2.0 21 a 3-axis accelerometer, Pmod: 2 x 6 pin support, 8 user LED, 1 user push button, single
' supply
2 Kbit - 1 Gbit - 226 - Max®10 as power sequencer, EEPROM, 4 LEDs, 5V input voltage
2x MAC - 2 x10/100 Mbit/s UsB2.0 70 - Integrated USB programmer2
address
- - - - GX: 248 SX: 296 18 x Max® 10 System controller, Status and user LEDs, 1.8V, 3.3V and variable IO
2 Kbit : : USB2.0 29 : MEMS 3-axis accelerometer, fully gallbrated single-chip temperature sensor, smoke
detector, USB/JTAG programmer, single supply
Config. - - - 24+24 - USB-to-J TAG/GPIO-FTDI, user push buttons and LEDs
EEPROM !
- - - - Arduino MKR - 22, - 2x RGB LED, User LED, 2 x Dip Switch, Push button, 3-axis accelerometer
CRUVI - 32
up to 24 channels at
Tx2 Kbit 1 - 1 Gbit UsB2.0 33:;?%12%?? 28 Gbps (Group A) 12V Power supply, 2x EEPROM, 24 x up to 28 Gb transceiver
x 128 Kbit (Support USB3.1) : up to 24 channels at ' '
1/0s)
17 Gbps (Group B)
EEPROM eMMC Ethernet PHY USB PHY Total I/0s Gbit transceiver Other features
Raspberry PI
. USB2.0, UART/ Socket: 18
4 Kbit - - FIFO B2B: 56 - USB to FIFO FTDI (JTAG/GPIO), user LEDs, push buttons
CRUVI: 28
4 Kbit - - USBZI;(I)ECL)JART/ 22+8 - 8 LEDs, 2 push buttons, supply: USB or 5V from pin header, RC-networks
Rgigg:g&” 100 MHz user clock, 3 user LED, supported by fully open source FPGA toolchain, fast
2 Kbit - - - CRUVI: 32 Other: - FPGA configuration from Raspberry Pi, full FPGA design flow on Raspberry Pi (all open
source)
4+5
EEPROM eMMC Ethernet PHY USB PHY Total I/0s Gbit transceiver Other features
4 Kbit - - - 22+8 - 1x 3-pin header for LiveProbes, 9 user LEDs, 1 user push button
MAC . 100 Mbps . 105 . Optlgnal crypto authentication device, serial EEPROM for MAC address, power supply
address monitor
MAC . HSIO: 34* GPIO: i
address - 1 Gbit UsB2.0 84 MSIO: 14 4+1 On-board DC-DC converter, *highly dependant on used SoC




Sundance Edge-Al Slﬂm

V(CS3 - Vision, Control, and Sensors for Precision Robotics

Probably the smallest Single-Board Computer based on an AMD Zynq™ MPSoC.

Ultra-compact and low-power, the VC$* is a small
Single-Board Computer with an AMD Zyng™
UltraScale+™ device with integrated ARM CPUs and
FPGA fabric.

Measuring just 50mm x 30mm, this tiny workhorse
can be placed almost anywhere, opening up the
benefits of FPGAs to many more applications.

Four FPC - 12C switch
Features: ZI-pini 0.5mem, 56 GFI0s FCATSAES,
MIPIIESI-Z ‘
o AMD Zyng™ UltraScale+™ . T e
ZU2 or ZU3 in InFO Package EAWREANE S | Mcu
| et MPA2OFSI2 LPDDRA
RST button 32-bit-= 2Ghyte
e Dual or Quad A53 ARM CPU Rt
BOOT DNP
e Four FPC connectors, 22 way MADDE, ITAGEN
CSI/DSI for Cameras/Displays connector
- GT lane SN
3.3V Out & 56x GPIO USB3 Type-C - B-bit | G4Ght flash
Miclax JOSL500EDL LSE2 153 BaA
. 1Gb, 2Gb or 4Gb of LP-DDR4 e -USB!SHC I
e 64Gbit of eMMC Flash
| Ml:lfgrsfzﬁl?tm = DODC ]
« Dual 1Gbit QSPI ROM L el o
MT250U5124
e 9-axis IMU 33MHz ref etk |
e 5Mbps CAN-BUS Clack PLL
SPASVESOLA M PS_ERR_OUT
e Fast GPIO & UART SR P B P5_ERR_STAT
M PowenG00D
e Supply Voltage: +5V +5% B SR
nector b
e Power Consumption: ~ 3 Watts e Y P
CAN " P5_DOMNE
) 3.3V 5P| 1.3V Tecwr
e USB-C for data connection and/or power supply Teanttas
'
¢ Dimensions: 50mm x 30mm Y v , S |
UART & | 9-fous LIART &
GFO U CANDus
J5T mﬂ u:_mm I5T ShACSE
connecton Connector

The V€83 utilizes an AMD Zyng™ UltraScale+™ MPSoC coupled with high-speed LP-DDR4 memory to
produce a highly compact Edge-Al platform. Together with four digital camera interfaces, a 9-axis IMU, and
a CAN-Bus interface, this platform is ideally suited for autonomous machines, cameras or automation.
Device booting can be from SPI ROMs or eMMC flash, with no bulky, fiddly or unreliable SD
cards. Numerous onboard power rails are generated from a single external 5V supply, or via a
USB3 Type-C interface.

store.sundance.com/vcs3/
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Sundance Edge-Al

VCS3 = All Versions at a Glance

VCS3- Dev Kit

Available now

o VCS3 module on a test bench

e AMD XCZU3EG-L2UBVAS30E

e Lynsyn Lite power measurement card virtual
JTAG cable, through USB

e ATX breakout card with female banana sockets
« VC$2 holder and fan unit

¢ 9-way cable for expansion

¢ 5-way cable for CAN bus and UART-1

¢ Main power and UART-0 (main UART) cable

e PicoATX power supply

e 12V AC-DCPSU

store.sundance.com/vcs3-dev-kit

e 3D-printed enclosure/cover with
Integrated fan

e AMD XCZU3EG-L2UBVAS530E
¢ Weight: 30g

store.sundance.com/vcs3-whisper

VCS®- Stealth

Available Q3 ‘25

Fan-less metal heatsink enclosure

AMD XCZU3EG-L2UBVAS530E

Weight: 70g

store.sundance.com/vcs3-stealth

VCS3- Core

Available Q4 ‘25

e Board-only with upgraded
industrial FPGA

e AMD XCZU3EG-L1UBVAS530I

e Weight: 10g

store.sundance.com/vcs3-core
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cronologic GmbH & Co. KG cronologic

Custom made electronics for advanced research applications

Ndigo6G-12 - versatile pulse acquisition platform
The Ndigo6G-12 offers 6.4 Psps sample rate, 12 bits resolution and a greatly improved readout rate of 5.2 GB/s.
It features four TDC channels that can be used on separate inputs to bring the total channel count up to eight.

i

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-sui-
ted for time-of-flight applications like LIDAR or TOF mass spectrometry. Pulse arrival times can be measured with an accu-
racy 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 a resolution of 13 ps.

Ndigo6G-12 - Data

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 5 ns
TDC bin size 13 ps
Multihit unlimited

Dead time between groups

none

TDC readout rate

30 MHits/s; 11.6 MHits/s

ADC readout rate

approx. 5200 MByte/s

Timestamp range 106d
Common start/stop yes/yes
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
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Zero suppression

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 in-
tegrated 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.
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Custom made electronics for advanced research applications

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.

TimeTagger desktop units can be connected to any
TimeTagger PCle-Versions connect via PCle x1 @ 400 MB/s Thunderbolt port as standard to read out data.

Time to digital converter
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 instal-
led via board-to-board connectors with minimal hardware effort.

“ - The compact (approx.
+ TimeTagger 4-1.25G: 800 ps g N R 30x40x5mm) TimeTagger TDC

+ TimeTagger 4-2.5G: 400 ps < - . modules enable a reduction in
+ TimeTagger 4-5G: 200 ps

the space required for integrated

picosecond time measurement
units.

o oSt
TimeTagger - Data

The TimeTagger4 is available at the lowest cost,

. ) o . . Optimized for low cost
while still providing picosecond resolution.
TDC channels 1 start &4 stop channels
. Connectors 5x LEMO 00
Bipolar
. . " Bin size (depending on version) 800/400/200/100 ps
The threshold discriminators can use positive or
. . . . Double pulse resolution 2 bins
negative threshold with configurable voltage. This P
. . Multihit 8000 x per start event
allows you to use the xTDC with a wide range of P
Dead time between groups none

detectors or constant fraction discriminators (CFD).
60 MHits/s total;

Readout rate 40 MHits/s per channel

TiGer timing generator

Timestamp range 1.67 ms/430 ms extended
Al Inputs can also be used to output peI’IOdIC DU|Se Number of boards that can be synced no sync possible
patterns to control your setup. The exact timing of Common start/ stop yes/no

these is measured by the TDC. PCle x1 @ 400 MB/s

Readout interface (or connects to TBT)

Time base 250 ppb on board

Linux support available yes
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Custom made electronics for advanced research applications

xHPTDCS - 8-channel time-to-digital converter / time tagging device
With the xHPTDCS time interval analyzer, you can easily set up custom trigger scenarios.

The xHPTDC8-TBT can be connected to your PC
using Thunderbolt cables, offering flexible use
across various scientific applications.

Do you want to integrate your measurement system into a standard PC? In that case, the PCle
version is the best choice.

Don't restrict yourself to classic common-start configurations! The xHPTDC8 provides an infinite stream of timestamps -
one for each input pulse. You may filter the stream in your own DAQ software - or make use of the trigger and grouping
features provided by xHPTDCS8. These units provide very high-precision measurements with almost no cycle-to-cycle jitter
and you can expect an RMS error that is very close to the quantization error. Its linearity is practically perfect! The inputs
accept a wide range of single-ended signaling standards including NIM, TTL, and CMOS.

The PCle bus master accesses directly a buffer on the host

XHPTDC8-PCIe - Data

PC that is fully controlled by the device, ensuring low CPU
load at high data throughput. The timing generator allows
you to create digital output pulse patterns on all connec-
tors to control the timing of your experiment and the newly
added 18-bit ADC can monitor an analog voltage in your
system in sync with the data acquisition or controlled by an
external trigger.
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Optimized for

flexibility + performance

TDC channels 8
Additional inputs event triggered ADC
Connectors 10x LEMO 00
Bin size 13 ps
Double pulse resolution 5ns
Multihit unlimited
Dead time between groups none

Readout rate

30 MHits/s total;
11.6 MHits/s per channel

Timestamp range

unlimited

Number of boards that can be synced

6

Readout interface

PClIe x1 @ 200 MB/s
(or connects to TBT)

Time base

10 ppb on board

Linux support available

yes



Trenz Electronic
Projects

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 Em-
ber 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 Ca-
mera allows breathtaking aerial shots and is an essential tool for professional flmmakers and photographers.

“Freefly chose the Trenz TE0808 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 col-
laboration, 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 TEBFO807, we com- 3 i |
pleted and validated within days the PoC of low-latency SD-WAN access on the SoM and Devkit's carrierboard with the Net-
work Protocol Acceleration Platform Full System Stacks integrated. Then we quickly designed a custom carrierboard that
contained only the I/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 sys-
tem. 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
liesa 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 ope-
rations. The analog part of the module also includes additional analog-to-digital converters (ADCs) for processing low-fre-
quency 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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Official Trenz Electronic Distributor List
Current list with adress is online at trenz.org/distri

Worldwide

ELECTRONIGS

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

N\R\gw/
ARROW Electronics

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

France

ERTIS SASU

Web: www.ertis.fr
E-mail: salex@ertis.fr

India

Sinelec Technologies
Deutschland GmbH

Web: www.sinelex-tech.com
E-mail: contact@sinelec-tech.com

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

IO

N trenz

0¢< ectronlc
. . GmbH
0

MOUSER

ELECTRONICS.

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

RS

RS Components GmbH

Web: de.rs-online.com

E-mail:
bestellung@rs-components.com

Korea

Neocess Co. Ltd.

Web: www.neocess.co.kr
E-mail: james@neocess.co.kr

Israel

STG International Ltd.

Web: www.stggroup.co.il

E-mail: oren.cohen@stggroup.co.il

Turkey

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

United Kingdom

Sundance Multiprocessor Technology Ltd.
Web: www.sundance.com

E-mail: trenz@sundance.com

Trenz Electronic GmbH

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

Local court:

Amtsgericht Bad Oeynhausen, HRB 7185

EMEA

IA\VNETsiLica

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

APAC

AVNET

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

Canada

MaxCom Global Inc.

Web: www.maxcomglobal.ca
E-mail: richard@maxcomglobal.ca

Phone: +49 5741 3200-0
E-mail: info@trenz-electronic.de
Web: www.trenz-electronic.de

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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