Regarding the usage of our schematics and alike documentation for Trenz baseboard TEB2000.

Baseboard is Open Source Hardware and therefore free to use, adapt and can be modified to
suit your needs as described in the "The MIT License".

Permission is hereby granted, free of charge, to any person obtaining a copy of this hardware
and associated documentation files (the "Product"), to deal in the Product without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense,
and/or sell copies of the Product, and to permit persons to whom the Product is furnished to do so.

Schematics and other handouts serve for informational purposes only!
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Supported Voltage Ranges:

Power Rail Direction* Range Tolerance  Description Note
5VIN IN/OUT 50V +-5% Baseboard Power Baseboard Power Supply.
VCCIOA IN/OUT - - Micromodule Power | Dependent on baseboard/module combination, on baseboard settings and VG96 requirements.
VCCIOB IN/OUT - - Micromodule Power | Dependent on baseboard/module combination, on baseboard settings and VG96 requirements.
VCCIOC IN/OUT | 1.2V-33V - Micromodule Power | Range based on baseboard. Dependent on baseboard/module combination, on baseboard settings and VG96 requirements.
VCCIOD IN/OUT - - Micromodule Power | Dependent on baseboard/module combination, on baseboard settings and VG96 requirements.
VCCITAG IN 1.2V -3.3V - JTAG Reference JTAG Reference Voltage from module. Consult module documentation.
M1.8VOUT IN 1.8V +/-3% Baseboard Power Range based on baseboard. Consult module requirements.
M3.3VOUT IN 33V +/-3% Baseboard Power Range based on baseboard. Consult module and VVG96 requirements.
ETH-VCC IN - - RJ45 Power Consult module requirements.
3.3V ouT 3.3V +/-3% Power for System Range based on baseboard. Consult module and VG96 requirements.
VBAT ouT - - Power for Module. Consult module requirements.
* IN/OUT dependent on usage mode.
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RJ45 %

SD Card %

‘ DIPSZA‘ ‘ DIP S2B ‘ ‘ EEPROM ‘ ‘ 12 MHz ‘
36 x 10s (18x diff. pairs)
JTAG
MI010/MIO 11 |
MIO0 | UART FTDI mini USB AB
_ CPLD
DIP 52D JTAGEN _ ppsyc
1 12C Level Shifter
5xMIO St Push Button
48 x 10s (24x diff. pairs) J2
PROGMODE X0....X17
EN1
MDIO PGOOD RESIN B2 18 x 10s (9x diff. pairs)
MODE JTAG 48 X 10s (24X diff. pairs)

SD Expander

FLEDI1, FLED2

12C Address:

Device 12C ADDR Note
CPLD uUsB - Firmware dependent.
VG96 J1A - Depends on connection.
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4 x 5 Basebaord
4 x5 Module ‘ J5
U11 U3 T3V M1.8VOUT Pin Header
J13 5VIN Supply VIN s JB1 JB1 d VCCIOA JiB
Power Protection o 33V M3.3VOUT VG96
JB2 ‘ M3.3VOUT
N8 EREEDUE o | R
VCCIOO - CPLD U5 Bank 0
VCCIO1 - CPLD U5 Bank 1 [
J2A USB FTDI U4 B2 VCCIOB JiB
Oscillator U6 VG96
EEPROM U10
VCCA - 12C Level Shifter U7 Pin Header
e 339 J9 VCCIOC
VCCIO2 - CPLD U5 Bank 2
33V 182 VCCIOC J2B
= VG96
P
Pin Header
VCCJTAG °
321 UART VBUS NCCIOSLCRIDILOBank o o MISVOUT] sepmosy o
mini USB B VBUSVEN 310
% _V_L M1.8VOUT Pin Header
L7 ®, OlL6 Ul 182 VCCIOD
VCC FT230 VIN S
VBUS_\/_E_Té VIN USB-VBUS g
en 50V M3.3VOUT .
eesssssue o R26
VCC - USB FTDI U12 M3.3VOUT

<> 3V30UT

USB-VBUS R

VCCIO - USB FTDI U12
VCCA - Level Shifter U8

USB-VBUS R

M3.3VOUT

—~ [R3

Oeceses

.
Q1 © 3.3V_SD J3
M3.3VOUT S 3O . o
M3.3VOUT ° o
en 3V
M3.3VOUT a VCCA - SD Level Shifter U2 VCCBO - SD Level Shifter U2
VCCB - 12C Level Shifter U7 VCCBL - SD Level Shifter U2

Enable - 12C Level Shifter U7
VCCB - Level Shifter U8
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Special notes:
FIDU-DOT -small  FIDU-DOT -small  FIDU-DOT - small
PM1 PM2 PM3
FIDU-DOT -small  FIDU-DOT -small  FIDU-DOT - small
® ® ® -
UKCA1 HEED
Serial
PM4 PM5 PM6 UKCA Logo on Top Overlay
Serialnumber 6,3 x 6.3mm
MISC1 UKCA-TOPOVERLAY
Digilent Serialnumber By .
Digilent_SN CEL 1S
CE Logo on Top Overlay
CE-TOPOVERLAY
Mount.Hole 3.2mm  Mount.Hole 3.2mm Mount.Hole 3.2mm Mount.Hole 3.2mm SN @
MECH10 i <
TE Address Overlay
LOGO ADDRESS
4 o
LOGO1 s~

GND GND GND GND
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C115 || 10uF C114 || 10uF
1 CNProaR 1Mev 033V 3VOSER 1Moy 1°NP g2
GND} 1 2 033V PWR OUT I ] 0.33v PWR OUT 33V0 » L 2 OVCCIOB PWR OUT
PHY MDIO P 3 4 < 033V PWR OUT JTAG 0.VCCITAG PWR OUT 33V0 >3 4 < ovccio [l PWROUT
o PHY MDIO N 5 6 < 533V PWR OUT PWR OUT 33V0 »D 6 < SVOCIOC PWR OUT
g ND) 7 8  NOSEQ | ]0.33v I | 0.vccIoA PWR OUT 33V 0 .7 8 o AVCOIoD PWR OUT
= PHY MDILP 9 O ovecioa il PWRoUT GROUP2 0.VCCIOB PWRIIN M3.3VOUT & -« e ovcclop M PWROUT
= PHY MDI1 N 11 2: OVCCIOA PWR OUT PWR IN M3.3VOUT & < 11 2 B33 L7 P
] ETH-VCC__ 13 4 S33v PWR OUT I ] o.vccloc ' B33 14 P 3 4 B33 L7 N
by PHY mMDI2 P 15 6 533V PWR OUT ‘ | o.vcciop B33 L4 N 5 6 B33 L8P
8 PHY MDI2 N 17 8 " SD DAT3 ' a - 0.3.3V RESIN 7 8 B33 L8 N
[ 9 20 _sSD DAT2 D GROUP5/SD - ool 9 zg 2 I Pwr/NC
o f PHY MDI3 P 21 22 SD DAT1 & GROUPG 0..3.3V/M3.3VOUT ! B33 L13 P 21 22" B33 L11 P
PHY MDI3 N 23 24 sD DATO 8 o ) B33 L13 N 23 24 B33 L11 N
™ enpl 25 26 sb cmD % GROUP7/ETH MDIO B33 L14 P 25 26 B33 L12 P
O.éﬂ\)/' EN1 27 28 SD CLK ‘ ‘ L B33 L14 N 27 28 B33 L12 N
0..3.3V PGOOD 29 30 | L 29 30 |
GND = = GND GND
1 I 1
0.3.3V MODE 31 32 B35 L16 N M3.3VOUT O OVCCIOA B13 L5 P 31 32 B33 L17 P
— &Nl 33 34 B35 L16 P M3.3VOUT O SVOOIOC B13 L5 N 33 34 B33 L17 N
f B35 L10 N 35 36 B35 L24 N M3.3VOUT O OVCCIOD B13 L6 P 35 36 B33 L18 P
B35 L10 P 37 38 B35 L24 P n ' B13 L6 N 37 38 B33 L18 N L
B35 L9 N 39 40 PWR IN JB3 1 39 40 | -
B35 L9 P 41 72 TBas Lis N O ML8VOUT 152 1Ei GND} B13 L1 P 41 42 B13 L7 P 1GND
oDl 43 44 B35 118 P :54 35i B13 L1 N 43 44 B13 L7 N
f B35 L7 N 45 46 B35 L15 N GNDI 6 5 IGND B13 L12 P 45 46 B13 L8 P
B35 L7 P 47 48 B35 L15 P f B34 L7 P 8 7 B34 L1 P ! B13 L12 N 47 48 B13 L8 N
B35 L2 N 49 50 B35 L22 N B34 L7 N 0 9 B34 L1 N &Nl 49 50 IGND
B35 L2 P 51 52 B35 L22 P &NDl| 2 1 IGND f B13 L14 P 51 52 B13 L11 P !
eNDl| 53 54 IGND f B34 L2 P 4 3 B34 118 P ! B13 L14 N 53 54 B13 L11 N
f B35 L8 N 55 56 B35 L17 N ! B34 L2 N 6 5 B34 L18 N B13 L13 P 55 56 SRsST
B35 L8 P 57 58 B35 L17 P GND| 8 7 IGND B13 L13 N 57 58 B13 L9
B35 L21 N 59 60 B35 L13 N I B34 L4 P 20 19 B34 L20 P 1 &N} 59 60 IGND
B35 L21 P 61 62 B35 L13 P - B34 L4 N 22 21 B34 L20 N I B13 L4 P 61 62 B13 L20 P L
| 63 64 | o | 24 23 | B13 L4 N 63 64 B13 L20 N
GNDy¥ B35 L11 N__ 65 66 B35 L14 N 1GND 8 GNDy B34 L5 P 26 25 B34 L10 P 1GND B13 L3 P 65 66  B13 L17 P
B35 L11 P 67 68 B35 L14 P % B34 L5 N 28 27 B34 L10 N B13 L3 N 67 68 B13 L17 N
B35 L23 N 69 70 B35 L4 N | 30 29 | | 69 70 |
B35 123 P 71 72 B35 L4 P GND} B34 L12 P 32 31 B34 113 P 1GND % GND} B13 Lio P 71 72 _B13 L16 P 1GND
eNDl| 73 74 IGND B34 L12 N 34 33 B34 L13 N o B13 L10 N 73 74 B13 L16 N
f B35 L5 N 75 76 B35 L12 N L GND} 36 35 IGND % B13 L2 P 75 76 _B13 L18 P
B35 L5 P 77 78 B35 L12 P I B34 L8 P 38 37 B34 121 P L B13 L2 N 77 78 B13 L18 N
B35 L3 N 79 8gi PWR OUT B34 L8 N 40 39 B34 121 N | 79 80 |
B35 L3 P 81 8 B35 L20 N B34 L9 P 42 41 B34 L15 P GNDj B13 L23 P 81 82 B13 L15 P 1GND
onNDl| 83 84 B35 L20 P B34 L9 N 44 43 B34 L15 N B13 L23 N 83 84 B13 L15 N
f B35 L6 N 85 86 ___MI1015 UART TX onNDl| 46 45 IGND B13 L24 P 85 86 B13 121 P
L B35 L6 P 87 88 MI00 f OTG-D P 48 47 B34 L17 P ! B13 L24 N 87 88 B13 L21 N
| 89 90 PROGMODE | | 0.33v OTG-D N 50 49 B34 L17 N GNDL 89 90 FLED2 sio
. U%HPF?X MIO14 91 92  MI09 OTG-1D 52 51 B34 123 P I B13 L19 P 91 92 PWRJTAG PWR IN
© > O VCCITAG
B35 L1 N 93 94 M1011 % VBUS V_EN_ 54 53 B34 L23 N B13 L19 N 93 94 "TMS B
B35 L1 P 95 96 MIO10 o USB-VBUS 56 55 IGND B13 L22 P 95 96 TDI B g-g
B35 119 N 97 98 _m1013 g B34 122 P58 57 B34 114 P ! B13 122 N 97 98 TDO B 5
2 B35 L19 P 99 100 mi012 B34 L22 N 60 59 B34 L14 N L SIO FLED1 99 100 TCK B
GND} Fi F2 |GND GND} F2 Fl |GND GND} Fl F2 |GND
LSHM-150-04.0-L-DV-A-S-K-TR LSHM-130-04.0-L-DV-A-S-K-TR LSHM-150-04.0-L-DV-A-S-K-TR
J5 J8 J9 J10
‘—<3 >M1.8VOUT ‘—<3 >M1.8VOUT ‘—<3 > M1.8VOUT ‘—<3 >M1.8VOUT
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| \
bl VCCIOAO\ GNDj - GNDL ETS Tie N
GND) T A B3 6P B13 L15 P
¥ B35 L6 N B13 L16 N
B35 L5 P B13 L16 P
D100 D100( )+ — e D100 D100(i )~ D100(i )~ D100 H — o
= == B35 123 P = = = ==\ _B13 7P
B35 123 N B13 L20 N
B35 L11 P
B35 L11 N
B35 L8 P
B35 L8 N A Bi3 141 N
B35 L22 P B13 L11 P
B35 L22 N === B13 L8 N
B35 L18 P B13 L8 P
B35 N B13 L7 N
P B13 L7 P
N B33 L18 N
B33 L18 P
B33 L17 N
B33 L17 P
B33 L12 N
B33 L12 P
X0
X1
X2
X3
X6
X7
GND GNDp———
GND GND 3.3V
GND GND M3.3vVOoUT
3.3v U7 M3.3VOUT R17 — 5K1 mI010
M3.3VOUT & T
C21|100nF 9 1] . 8 9C22 100nF 1%
GND|—|X5R 25V VCCA VCCB XER |_|25V GND
SDA MIO11-SDA 3 6 MIO11 R18 — 5K1 mi1011
oo e 2 SDA_A SDA B e olo M3.3VOUT & I
SCL —MIOI0-SCL_ 2.} 5oL A SCL B pal—MIOI0 1%
33V0 R19 — 5K1 MIO10-SCL
. -
4 5 1%
GND'—‘ GND EN =—OM3.3VOUT
TCA9517DGK 33V0 R20 — 5K1 MIO11-SDA
. -
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J14B
RR <
PHY LED1 Yellow R PHY LED1R
5500 1%
ol 220R
Green
TRIG4820G4NL
J14C
> Qfaw R4 J14A
PHY LED2 — PHY LED2R 24, n
~ons 1%
RR 220R ”E LwJ=
Green| s, _ _F'w]_JZ
D100 ETH TRIG4820G4ANL 7R
© @ T Ty s
/\PHY MDIO P )
PHY MDIO N 5 5 _3 _FM'L_JG
PHY MDI1 P | 3
PHY MDI1 N 6 g -
PHY MDI2 P [ ” o]
PHY MDI2 N ™
PHY MDI3 P 71, 35
75R
PHY MDI3 N
=TT e —3”?@——”
= s/
2 9 - 75 98
ETH-VCC 1
[ Ve = 1nF/2kV ==
I;gg”': GoND—1% cHs GND
X5R 15
Frame
GND 16 Frame
TRJG4820G4NL
C23 100pF
1000v1Ix7R 1GNP
R2 M
5 |GND
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USB-VBUS_R

R§:|1K USB-VBUS

e

g bz eno
——4
7 X7R AEC-Q200
6] C27 ||47uF y\p
1T25v1

X7R AEC-Q200

5 USB_OC R43 — 12K
 — 3.3V

VIN U1
GNDFf HRE 42 v ouT
Variant UsB IN ouT
ouT
Default oTG VBUS V_EN 1 EN
5 GND
D HOST GND ©OC
GND TPS2051BDGN
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==
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1
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M3.3VOUT ——— 3.3V_SD
| C30 ||100nF 01 33V
GND| 7A
X5R 125V 3 | 7
c32 y122uF T 8 C33 [[22uF |
Pxer 1125V 6 un vour o X5R 11257 16ND
GND—C25_||22uF | oo VOUT 10§ €26 |122uF o0 1lim=3417A
" X5R 1125V XBR 1125V |
R37 2K 1 4 R38 12K R42 2K
eNDRL—EKe L ey |LS||\£ | —C S
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GND—2- GND NC I_|X7R Bav—cno
MP5077GG-Z
3.3\57 SD
M3.3VOUT U2 - 33
SD Socket@
C73]100nF 5 | 21 C90(1100n = /\ DAT2
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VCCB1 CD/DAT3
TAN CMD/MOSI %N> CMD
sp_e2B(0H SD_DATO 6. DATOA TR, ;g EASTS/EAES 33V SD —— 7 Voo 33V.SD  33V._SD 3.3V_SD 3.3V_SD
DATOB1 MSD_CPLD sb_Socket (i =>4 CLK c62 c63 cas co4
GND VSS
SD DAT1 7 6 DAT1 A DATO/MISO 7 100nF 4.7uF 47uF 47uF
DATIA DATIBO i DATL — DATO
5 E_SD _DAT1 DAT1 8 25V 25V 1ov 1o0v
DAT1B1 SD_CPLD DAT1
50_Socket (DL - LxsR L xiraec.Quo L xR L XSk
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GND
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D1 R1 — 1K ULED1
' — 1%
S2A LED Red SML-P11UTT86
1 - 8 CM1 . |/|
CHS-04TA D2 R6 — 1K ULED2
TP31 N —
S2B LED Green SML-P11MTT86
2 - 7 CMO .
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— .
CHS-04TA
D4 |4 R13 1K FLED2 R27 12K FL 1
S2D %% 1% 1%
4 ~ 5 MI100 ® | LED Green SML-P11MTT86
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GND—37— GND cBtls2 R57 2K X5R 1125V 8
&b GND GND CBUS3 o 3V30UT 1 VCCA GND
6 33V 21 VCCB  GND 9
MINI USB B SMD WUERTH FT230XQ GND) C74_|]100nF Q 1
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M TDI 136, pT10D/TDI %D PRAA X7 %] PREDISOISPISO 4%} pr3p
—Mmiol1 970 prgp
gggﬂgg 123 PT11A H PRAC %?) PBIAPCLKT2_0 >%l%«> PL4A
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