Regarding the usage of our schematics and alike documentation for Trenz baseboard TE0706 .
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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Description

Initial revision

1. Added support for 1.8V 10 TE0715-30 (added 3-pin headers for variable voltage banks).

2. PWR connector type changed THT->SMD.

3. Swapped xmod RX <>TX.

4. Added 0 ohm to disconnect CLK125 for GT module compatibility.
5. Changed micro-USB.

6. Add ferrite beads L1.

7. Update Razorbeam Connectors, full update lib.

8. Added serial number (tracebility pad).

9. Added thermal vias to mounting holes.

10. U8 MP5010ADQ-LF-Z replaced to MP5010BDQ-LF-Z

28.06.2016

23.11.2017

1. MicroSD card connector (J3) changed to industrial.

2. Changed PB (S2) to industrial.

3. Replaced input power protection.

4. Added jumper (J11) to select SD level shifter voltage on FPGA side.

5. Added power switch for SD level shifter supply voltages to ensure power sequenzing of
level shifter.

6. Replaced R5 and VBUS capacitors, add 00hm resistors to OTG-ID.

7. Replaced jumpers by SMD versions.

8. Replaced R34 by 953k and R38 by147k.

©

. Set S/N Track-it Pad to not fitted (EOL).

28.12.2018

29.08.2019

04.05.2022

Components updated from the library.
L3, L5 Ferrit beads BKP0603HS121-T replaced with MPZ0603S121HT000.
EOL SMD component J9 was replaced with THT.
SMD Pin Headers J10 - J13 were replaced with THT.
EOL component U3 EN5311QI was replaced with MPM3834CGPA-Z.
EOL component U1 EN6347QI was replaced with MPM3860GQW-Z.
Added Diode D1, D2 for USB ESD protection.
8. Eth Phy Powersupply modified: L1, R27 removed from shematic; for U6 DVDD supply
used internal LDOs.
9. Q1 TPS27081ADDCR was replaced with MP5077GG-Z.
10. EOL component J4 micro SD Card was replaced.
11. Added testpoints TP1 - TP9.
12. Added series terminator R27 to avoid ringing effect.
13. The signals were renamed:
- VCCIOB ---> VCCIOC
- VCCIOC ---> VCCIOD
according to Trenz Module Connection Table.
14. Added Legal Notices page.
15. Added Power diagram page.
16. Added Block diagramm.
17. Added series terminators R50-55 to avoid ringing effect.
18. PGOOD connected to S1-1 DIP Switch and pulled-up by resistor R56 to 3.3V.
19. Added a pull-up resistor R57 on RESIN. Not all 4x5 modules have internal pull-up for
this pin on the module.
20. Added mechanical components:
- Screw M3x6 (2 pcs.);

NogopwNE

VG
14.05.2024

- Standoff M3x10; Title: o .

- U2 - TE0790-03 XMOD FTDI JTAG Adapter; \\ \ Revision History

-J14 - 118 - Jumpers 2.54mm Pitch. ) \

21. In assembly variant A resistor R39 is installed according to USB PHY specification. Number: TEO706 Rev.
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Power-on sequencing

J1 (O] Ul
5VIN VIN 3.3V
5V 5V 5V ——esgy»  Module power JB1, B2
Relonaiack D e NG Gigabit Ethernet U6 REG_IN
28 ] WHS Connector J5
Overvoltage and undervoltage protection. U3
sv el 83, Gigabit Ethernet U6 MDIO
M3.3VOUT from B2B en i c Gigabit Ethernet U6 VDDO
829,11 S NHex
U5
5V 5V | USB-VBUS_R i
SWITCH Assembly variant A: USB A, J7
YBBSL_J%QV—EN from B28 en Assembly variant B: microUSB B, J8
é Net name
S d I — Power bus
p p g g ' —_— Control signal
Power Rail Direction  Range Tolerance Description U\%IN
5VIN IN 5v +-5% External Power - v Power converter
3.3V ouT 3.3V +/-3% Micromodule Power -
USB-VBUS_R ouT 5V +/-5% USB Power -
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1 ‘ 2
U_B2B_Connectors U_LED_SW_BUT R
B2B_Connectors.SchDoc LED_SW_BUT.SchDoc Sys'[em OVGereW
U_UsB U_ETH-PHY MDI
USB.SchDoc ETH-PHY.SchDoc RJ45 ETH RJ45 ETH
J2 J3
MDI USB2.0
PHY LEDs T eA PHY LEDs MI014, MI015
U_POWER P
Ethernet POWER.SchDoc Socket J7
Ethernet.SchDoc i
micro USB2.0
‘ ‘ MIOO micro SD ETH PHY USB OTG Type B
card 88E1512 Socket J8 XMOD JX1
SDCard U_VG_CONN Socket J4 U6 -
SDCard.SchDoc VG_CONN.SchDoc usB optional repl. for J7
SD 10
RGMII [ T
Ea SDIO Port
Expander
U4 / \
@ 6x MIO JTAG
L 5 Trenz %
Screw M3x6 Electronic
e PN MIO0, MIO9 ... MIO15 JB1 M1 4x5 Som M2 B2 48x 10s, 24x LVDS
=@ Wz BANZ
[ swss 14x10s / 7x LVDS RESIN Push
Screw M3x6 Standoff M3x10 11 TEO0790-03 Button S2
DIP
PROGMODE, MODE, EN1 S
S1
PM1 PM2 PM3 18x10s
PGOOD, NOSEQ
Serial 34x10s / 17x LVDS
Serialnumber 6,3 x 6.3mm
PM4 PM5 PM6 UKCA
UKCA Logo on Top Overlay
Mount.Hole 3.2mm  Mount.Hole 3.2mm  Mount.Hole 3.2mm  Mount.Hole 3.2mm UKCA-TOPOVERLAY
LOGO1
TE Logo PRINT Layer Title: .
< v L)\ “ Overview
LOGO PRINT e e
renz | » - [EO708 o4
LOGO?2 ] | 4 B
CE Logo on Top Overlay . & e.Ctronlc Date:  2024-05-14 ‘ Copyright: Trenz Electronic GmbH Page4 of 12
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J2A J3A
313 —5 _FM]—Jz 313 —5 _r'w]_Jz
75R 75R
4, “ L3 41 - ” L3
/\PHY2 MDIO P e /\PHY_MDIO P P
PHY2 MDIO N 5 5 _3 —FWL_JS PHY MDIO N 5 5 _3 _FM'L_JG
PHY2 MDI1 P | /o8 PHY_MDI1 P | 75R
PHY2 MDI1 N 6 6 _ 34 PHY MDI1 N 6 6 _ L34
PHY2 MDI2 P [ “ o] PHY MDI2 P [ ” ]
PHY2 MDI2 N A PHY MDI2 N A
PHY2 MDI3 P 7, —FWL_JS PHY MDI3 P 71, |35
PHY2 MDI3 N | 5 PHY MDI3 N | =
8 g “ 57 8 g ” g7
D100 [aan D100 [aa
E —3 _rm]——Js S o —3 _rm]——Js
75R 75R
ETH2-VCC 1 ETH-VCC 1
J_ vee 1nF/2kV == _L vee 1nF/2kV ==
C11 GND 10 C10 GND 10
IlOOnF —— cHs GND—— 100nF ——— cHSGND———
25V 15 25V 15
Frame Frame
GNDXSR 16 Frame GNDXSR 16 Frame
TRJG4820G4NL TRJG4820G4NL
PHY_LEDO_CON
F1IGND 128 "7 138 F1GND
AN 1% 20R G 1%
Yellow R8 3 Kl 2 Yellow R9 3 K2 2
3.3V — {GND 3.3V — {GND
AR 220R AR 220R
Green ! Green -~
TRJG4820G4NL MMBT3904 TRJG4820G4NL MMBT3904
PHY_LEDO R10 ETH_LED1 R11_
 —  —
10K 10K
1% 1%
PHY LED1 CON
J2C J3C
R12
RR 1% 20R Cala 1%
Yellow R13 3 K3 2 Yellow R14 3 K4 2
3.3V — {GND 3.3V — {GND
[> AR 220R RK 220R
Green Gree —
TRJG4820G4NL MMBT3904 TRJG4820G4ANL MMBT3904
PCB Rule PHY LED1 ﬁ ETH_LED2 ﬂ
©) 10K 0K
C36 || 100pF p 0
Toood 7k GNP 1% 1%
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1 ‘ 2 3 ‘ 4
3.3V 3.3V
L Bl ZT C12 c13 T . B2 5
| |
pHy Moo P [ 3 4 ] GND JB3 GND 1(! . 3 4 18v
PHY MDION L 5 6 10uF  X7R 152 lEi 16{1/ 5 6 veeloe
7 8 16V NOSEQ 4 3 7 8 VCCIOD
PHY MDIL P 9 g VCCIOA GNDp—2 5 leND M3.3VOUT XR_g91 [0
PHY MDIZL N € 11 [ 12] B34 L7 P " 8 7 1 B34 L1 P ' - 11 | 2 B33 L7 P
ETH-VCC ,E 3 4 33V B34 L7 N 0 9 B34 L1 N B33 L4 P 3 4 B33 L7 N
PHY MDI2 P 5 [ 16] GND} 2 1 |GND B33 L4 N 5 6 B33 L8 P VCCIOA => B35
PHY MDI2 N E 7 8 SD_DAT3 B34 L2 P 4 3 B34 118 & RESIN 7 8 B33 L8 N VCCIOC => B33
9 20 SD_DAT2 B34 L2 N 6 5 B34 118 9 Z(_zli VCCIOD =>B13
PHY MDI3 P L[ 21 22 SD DAT1 GND —218 7_1GND B33 L13 P [ 21 2 B33 111 P
PHY MDI3 N L 23 24 SD_DATO B34 L4 P ™20 19 1 B34 120 P, B33 L13 N ¢ 23 24 B33 L11 N
E 25 | 26 SD_CMD B34 L4 N 22 21 B34 120 N B33 L14 P C 25 26 B33 L12 P
Egéoo C % gg S B34 L5 P eno} gg gg |GND B34 L10 P, R (E 5; . gg S
MODE ¢ 31 32 Ll!/\B35 Li6 N B34 L5 N 28 27 B34 L10 N /\B13 L5 P 31 32 B33 L17 P
] E 33 | 34 €] B35 L16 P R31 GND) 30 29 |GND Ris B13 L5 N ¢ 33 34 B33 L17 N
/\B35 L10 N 35 36 (' B35 24 N CLK125 —— OR CLK R 125 32 31 ——0R ETH-RXCK B13 L6 P { 35 36 B33 L18 P
B35 L10 P 1L 37 38 (! B35 124 P — 34 33 — PHY _INT B13 L6 N { 37 38 L B33 L18 N
B35 L9 N L 39 40 36 35 39 | 40 D100
B35 L9 P L 41 42 B35 L18 N Mi1.8vOUT ETH-TXD3 GND} 38 37 1GND ETH-RXD3 B13 L1 P 41 42 /\B13 L7 P
[ 43 44 B35 L18 P ETH-TXD2 40 39 ETH-RXD2 B13 L1 N ¢ 43 44 € B13 L7 N
B35 L7 N L 45 46 B35 L15 N ETH-TXD1 42 41 ETH-RXD1 B13 L12 P ¢ 45 46 C B13 18 P
B35 L7 P E 47 48 E B35 L15 P ETH-TXDO 44 43 ETH-RXDO B13 L12 N E 47 48 C! B13 18 N
B35 L2 N 49 50 B35 122 N |46 45 | 49 [50 E
B35 L2 P C 51 52 C! B35 122 P OTG-D P GNDI—g a7 1P erpryere ¥ B13 L14 P L[ 51 52 B13 L11 P
53 [54 E /=(_/—\ D100 OTG-D_N 50 49 ETH-MDC D100_B13 L14 N { 53 54 ' B13 L11 N
B35 L8 N 55 56 B35 L17 N OTG-1D 52 51 ETH-MDIO B13 L13 P { 55 56 (' B13 L9 P
B35 L8 P L 57 58 (! B35 L17 P VBUS_V_EN 54 53 ETH-RST B13 L13 N L 57 58 (! B13 L9 N
B35 21 N 1L 59 60 (' B35 L13 N USB-VBUS 56 55 IGND E 59 | | 60 E
B35 L21 P 61 62 [ B35 L13 P ETH-RXCK R19—0R 58 57 | ETH-TXCK B13 L4 P 61 62 B13 L20 P
o 63 | [64 CONFIG ~ — 60 59 ETH-TXCTL B13 L4 N L 63 64 €' B13 L20 N
== B35 111 N 65 66 E B35 L14 N GND} F2 F1 |GND B13 L3 P ¢ 65 66 C! B13 L17 P
D100 B35 111 P E 67 68 E B35 L14 P B13 L3 N ¢ 67 68 C! B13 L17 N
B35 L23 N 69 70 B35 L4 N E 69 | 70
B35 23 P 1L 71 72 C B35 L4 P LSHM-130-04.0-L-DV-A-S-K-TR B13 L10 P 71 72 B13 L16 P
E 73 | L 74 E B34 ->1.8V 3410 B13 L10 N C 73 74 B13 L16 N
B35 L5 N 75 76 B35 L12 N B13 L2 P C 75 76 B13 L18 P
B35 L5 P . 77 78 [ B35 L12 P J9 UsB-90(3 B13 L2 N . 77 78 B13 L18 N
B35 L3 N L 79 80 [ VBAT 1 N OTG-D_P i D90 E 79 | 30
Ea— (E B ooty GNDp—2— — ! R ERTE w7 E TERE T
B35 L6 N 85 T e — MI015 Pin Header 2.54 1Row 2Pins B13 L24 P L 85 86 L[ B13 L21 P
et |( g; gg | PRO(;VINIISEO)E M3.3VOUT C = OVCCIoA — 5 g; gg ,E*—-?-l?--l_-z-l--,\i-- ETH LED1
mon b T we wsvouToLLs I e s m—
B35 L1 P L 95 96 L MIO10 scL 18v B13 L22 P 95 96 € TDI_B
B35 L19 N L 97 98 € MmI013 B13 L22 N 97 98 ¢ TDO B
B35 L19 P 1L 99 100 £ MmI012 M3.3V?g\‘l; :: § VCCIoD ETH LED2 b=—=—————eme=- 99 100 ¢ TCK_B
F1 F2 : F1 F2
""""""" ] f Ji4 J15 J16 a7 T ] f
GND GND GND GND
LSHM-150-04.0-L-DV-A-S-K-TR LSHM-150-04.0-L-DV-A-S-K-TR
4810 68 10
gMIO 3.3V JUMPER-2.54 JUMPER-2.54 JUMPER-2.54 JUMPER-2.54
6 MIO 1.8V
Title:
J10 J11 J12 M3.3VOouT VCCIOC \\ \\ B2B Connector
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2 3 4
S1A RS6
8 1 PGOOD — 33V
CHS-04TA 10K
S1B R1
7 2 PROGMODE — 3.3V
CHS-04TA 10K
S1C
6 3 MODE
CHS-04TA
S1D R3
5 4 EN1 — 33V
CHS-04TA 10K
GND
52 R57
—
L To14s-1000 R a3V
GND 10K
Title: i
L) “ LED-Switch
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M3.3VOUT T ——— ’ 3.3V_SD
cé PWR
IlpF 01
6.3V PWR 3 _ C3
GNDX5R vee xgg 100nF
5 1 VN VOUT IZSV
i g L] vin VOUT E DXSR
J18 100nF 1
25V . = ]
GNDX5R 2
a sD_vcea GND ILIM=4,1A
GND MP5077GG-Z 20K  Tss=1,22mS
JUMPER-2.54 R42
10K
GND 1% GND
J13
LA c17
%—o ML.8VOUT IlOOHF GND Ifégnp
3 BV s T 2sv
——OM3.3VoUT TXSSR 21 | XeR
L ) ¢ VCCA VCCBO 3.3V_SD
Pin Header 2.54 1Row 3Pins VCCB1 17
[/\sD DATO | RI_..i. IASD DATO R | 6| patop DATOBO kxi8 eSD_DATO N |
3 e 3 DATOB1 (<42 3 3
| I R51 I I I I
I SD_DAT1 | — | _SD DAT1I R | 7 16 eSD_DAT1 | |
| — ; DATI1A DAT1BO i | |
| | R52 | | | |
| SD_DAT2 | — |_SD DAT2 R | 311> 23 eSD_DAT2 | | J4
| —  +— ‘ DAT2A DAT2B0 | |
| | O33R | | DAT2B1 [ | eSD DAT2 ! 21 DAT2
| | Rs3 | D g 2 | £SD_DATS | £ CDIDATS |8 v SD
! SD_DAT3 ! — ! SD_DAT3_R ! DAT3A DAT3B0 l eSD_DAT3 ! eSD_CMD 1 3 CMD 3 3.3V_S
| | BR ! | DAT3B1 (i 33V_SD ! ! VDD  |g
| I Rs4 | | esb Clk : > cik  |B
| Sbcevb . | SDCMDR 4 gypa CMDBO 23 —eSD CVD GND| — I G
| | OBR | CMDB1 k2 | e ! I oar0 3 o
| | R55 } } } eSD_DAT1 1 DAT1 E
l SDCLK | R»® | spclkR__ 19 19 eSD_CLK | | S X5R
| —  +— ‘ CLKA CLKBO =3 | | c1 o
| | O®R | CLKB1 -3¢ | | GND |
(5———————————‘ (57””””””‘ ss50(i -~ g§ GND o GND
2 >
GND ‘j—|GND GND 2
24 11 B 5
s%0 S50 GND—=4 SEL GND —5 GNDJ GND £
EP 4< s
MI100 9 card |o
TXS02612RTWR | 2
Detect o
Switch |.8
GND| 10 ( e
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1 2 3 4
VIN
R26
VIN ut 57K6 3378V
0,
j)_ T Z_ VN gA PG g(l)l PG 3.3V % tps 11
c4 ca2 Cc40 Fe e 33V
22uF 22 100nF [ |R44 vouT |2 Q
5v | 25v 2v | 499k 1T 1 1o
GNDX5R GNDX5R GNDX5R o[ 1% 16 c2 ca4 100nF
EN R4 ——C5 47uF | 47uF | 25v
DNP 6 VCC 20K 39pF 16V 16V X5R
1% | 50v GNDX5R GNDX5R GND
19 17 R46_ NPO
n ' ss FB —
c7 0R
HV GND 18 15, 10
SI7106DN-TL-E3 8 T1 - T2 g SI7106DN-TL-E3 c45 33nk (ED E=l % Mre
7 ' 7 1uF 2V 1 7 4K32
6 6 16V xR 7 ] PGND sw —x 1%
= 2 a— b £~ PGND
=+ PGND
PGND
52— PGND sw 28«
PGND
GND MPM3860GQW-Z
vi AGND_DCDC
J_ Nettie-2 [0.3 x 0.5 mm]
GND
VIN
TP6  TP7 Y P8 TPY
n 5VIN VIN
L @ 1 ON- R47 TP2
U3 10K Testpoint 0.8mm
3 ca1 12 1 PG 1.8V
o VIN - VIN 37 PG
2 N —_ |4 c8 14 ] VIN 1 25 IS g0y
GND SHDN FAULT o9 &5 22uF VIN sw L :
Power Jack 2.1mm 90° SMD uv 25V ouT 9 18V
GNDX5R 107 :
out RA48 J—c46 J—c9
OV =558V 3 6 10pF 47uF
. o— 3
OV = 406y ov M3.3VOUT EN ouT S v iy
g PGND - NPO GNDX5R
£+ PGND
| GND PGND AGND
LTC4365ITSB#TRMPBF GND MPM3834CGPA
GND
GND
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1 2 3 4
J5
XMOD-FT2232H header: JTAG and UART s 14 N GNDI ;. ‘21 IGND bas L1a P
JX1 5 6
3.3V 55i B33 L13 N Ms3.3vouT 7 8 3.3v B33 L13 P
VIO | 6 OVCCITAG B33 L4 N 9 0 B33 L4 P
W B33 L18 N 11 2 B33 L18 P
TCK B 4 C Tk <A 3 MIO15 B33 L17 N 3 4 B33 L17 P
TDO B 8 D10 =B 7 MIO14 B33 L12 N 5 6 B33 L12 P
DI B 10 E oI E 9 XMOD EEi B33 L11 N 7 8 B33 L11 P
TMS B 12 H Tis G 11 XMOD G/ B33 L8 N 19 20 B33 L8 P
B33 L7 N 21 22 B33 L7 P
1 PHY LED1 CON 23 24 PHY LEDO CON
GND——— GND H1 Mi013 25 26__Ml1012
GND END ENB GND Mioi1 27 28 MI010
TE0790-Base MI100 29 30 MmI09
MIO15 31 32 __M1014
B35 L20 N 33 34 B35 L20 P
B35 L12 N 35 36 B35 L12 P
B35 L4 N 37 38 B35 L4 P
B35 L14 N 39 40 B35 L14 P
B35 L13 N 41 42 B35 L13 P
B35 L17 N 43 44 B35 L17 P
33vo-35 46 5 M3.3VoUT
B35 L22 N 47 48 B35 L22 P
GND—22 20 iGND
5VIN \ vcmooo\ GND} \
T_\ &NDl B13 L21 N \
GNDl f B13 L15 N\ B13 L21 P \
I B13 118 N B13 L15 P B13 116 N
B13 L18 P B13 122 N B13 116 P
B13 119 N B13 122 P B13 117 N
B13 L19 P B13 124 N B13 L17 P
B13 123 N B13 124 P B13 120 N
B13 123 P B13 L2 N B13 120 P
B13 110 N B13 L2 P B13 L9 N
B13 L10 P B13 L3 N B13 L9 P
B13 L4 N B13 L3 P B13 L11 N
B13 L4 P B13 113 N B13 111 P
B13 114 N B13 L13 P B13 18 N
B13 L14 P B13 112 N B13 L8 P
B13 L1 N B13 L12 P B13 L7 N
B13 L1 P B13 L6 N B13 L7 P
B13 L5 N B13 L6 P B35 L19 P
B13 L5 P B35 L1 P B35 L19 N
B35 L7 P B35 L1 N B35 L6 P
B35 L7 _N B35 L3 P B35 L6 _N
B35 L9 P B35 L3 N B35 L5 P
B35 L9 N B35 L23 P B35 L5 N
B35 L10 P B35 L23 N B35 L11 P
B35 L10 N B35 L21 P B35 L11 N
B35 L15 P B35 L21 N B35 L8 P
B35 L15 N B35 L2 P B35 L8 N Title:
B35 L24 P B35 L2 N B35 L18 P \\\ External Connector
B35 L24 N B35 L16 B35 L18 N ‘ \
e o trenz | as [ reore 4
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2 3
D1
GND| F— 4  USB-VBUS R
O2AD N 2, 43 02AD P
R23 PRTR5V0U2X,215
USB-VBUS == USB-VBUS R
—1
1K
1%
) OTG-D N
02A-D N
C22 OTG-D P 02A-D P
4.7uF
1ar ] ok
GND GNDX7R AEC-Q200
X7R AEC-Q200 _.?
U5 J8  Micro USB2.0 B 90°
VIN - 2N  out L2 L Vbus
3 N ouT OTG-D N 3 4 02-D N 2. p-
ouT \AANS 02D P 3] Dr
VBUS V_EN 4] En OTG-D_P 2 | A~ 1 | 7 D
€20 T 5
100nF gD g— usB_oc SMD Line Filter WE-CNSW-HF e
25V G ©C GND ool
GNDX5R GND TPS2051BDGN RS 12 [%]1%] (%]
OTG-ID —
OR \f
1% /77
GND
D2
1 1 . 4  USB-VBUS R
PCB Rule GNDJ DR
®
C39 |[100pF
1000M 1 X7R GND 02-D P %D ﬂD3 02-D_N
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2 3 4
D100 ==
/N UGA
PHY2 MDIO P28 14 PHY LEDO
PHY2 MDIO N 27| MDIRIO] LED[0] [ 13 PHY LED1
MDIN[O] LED[1] 2 PHY INT 1.8V
LEDR2J/INTn '
PHY2 MDI1 P 24| MDIP[1]
PHY2 MDI1 N 123 MDIN[1] CONFIG 15__CONFIG L3
PHY2 MDI2 P |2 9  CLKI125
PHY2 MDI2 N 2%‘; MB:EE}] CERg2S R27 U7 MPZ0603S121HT000
XTAL IN 34 ETH-CLKIN = ETH-256MHz 3 | - vop 4
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