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Regarding the usage of our schematics and alike documentation for Trenz module TE0820.

Project is protected under copyright and we strongly and strictly prohibit the reverse engineering or recreation, even if the design is just
adapted or modified. TE0820is protected under such right and in case of plagiarism we will have to do anything necessary in order

to protect our assets.

Schematics and other handouts serve for informational purposes only!
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Description

Initial revision

VT

1) Added MAC EEPROM (slave address:)

2) LIB components update

3) Fixed SD Card connection

4) Fixed sense connection from DCDC

5) Made correct power connection for VCU (removed DCDC, added resistors and caps like as Xilinx recommended)
6) Added resistors for variants (ZU+ with/without VCU)

7) Added termination resistors (240R) to VRP pins fro all HP-banks

VT

1) Fixed VCU connection: add additional DCDC (0.9V)

2) LIB components update

3) Change package 1K resistors (0402 -> 0201)

4) Added LEDs (1x user LED, 1x LED for ERR_STATUS, 1xLED for ERR_OUT)
5) Change obsolete 2xSP1 Flash (256MBit) -> 2xSPI Flash (512MBit)

6) Added additional DCDCs (PL_VCCINT_IO, PS_FPOV85)

7) Changed DCDC (U5) 6A (optional 4A)

VT

1) Fixed DDR4 connection (BG1), support B-die DDR4 Industrial grade chips
2) Added R93, changed value C62, change obsolete U28

3) Added R89 (10R)

4) Added additional caps 4.7uF to PS_AVTT/PS_AVCC (Xilinx doc UG583)
5) Changed R51 20k ->10K (PS_AVCC = 0.85V, Xilinx doc DS925 v1.17)

6) Fixed DDR4 connection (Alert)

7) Added 3.3V signal to CPLD

8) Added testpoints

9) LIB components update

VT

-04A

1) Added block diagram, updated module pictures

VY

1) Changed EOL Ferrite Beads L1..5,L.7,L.9..12

2) Changed EOL DCDC U5 (EN6363QI -> MPM3860GQW-Z)

3) Changed EOL Load Switch U28 (TPS27082LDDCR -> MP5077GG-Z )

4) Added additional Decoupling Capacitors and changed caps 4.7uF to 10uF (Xilinx doc UG583 v1.23)

5) Added pull-down and testpoint to TEN DDR4 signal

6) Changed EOL Transistor T1 (AO7800 -> BSD840NH6327XTSAL)

7) Added Voltage Detector U30 (BD39040MUF-CE2)

8) Changed EOL eMMC U6 (MTFC4GACAJCN-4M -> SDINBDG4-8G-XI2)

9) Changed EOL MEMS U14 (SiT8008AI-73-XXS-52.000000E -> SiT8008BI-73-XXS-52.000000E)

10) Added signal PG_ALL (U30) to CPLD (pin5)

11) Added option (depends assembly variants, for all assembly variants R128 set as populated, instead special inquiry) signal POR_B through R128, T2 to CPLD (pin27)
12) Added option (depends assembly variants, for all assembly variants R95 set as DNP, instead special inquiry) signal EN1 through R95 to DCDC U5

13) Added option (depends assembly variants, for all assembly variants U29 and R129 set as populated, instead special inquiry) signal PHY_LED1 through Level Translator U29 to FPGA (U1.K7)
14) Added Resistors R130 & R131 (select Power-on delay override, for all assembly variants R130 set as DNP -> Standard PL Power-on delay time)

15) Added Diode D5

16) Added Power Diagram Sheet

17) LIB components update

VT
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Power-on sequencing:

u27
M1 VIN > VIN BLVCCINT 1O > FPGA VCCINT_IO/VCCBRAM
IM2 EN1 en
0.85V
S FPGA VCCINT
> VIN PL_VCCINT
o o~ PG oves
’ U24
= VIN 1 %FPGA VCU
en 0.9v
u12 u20
) VIN S | POVg5 FPGA VCC_PSINTLP > VIN 8V FPGA VCCAUX/VCCAUXIO/VCC_PSAUX/MIO500/MI0502
en 0.85V en 1.8V PG 1.av' > ETH PHY / USB PHY / EEPROM 7 eMMC / PLL / MEMS / QSPI Flash
PG_PS_LP L 1.8Vﬂ1‘
& FPGA VCC_PSINTFP/VCC_PSINTFP_DDR o FPGA VCC_PSPLL
VIN BS_EPoV A A a > 1.8V BS PLL A
—=>en 0.85V B en 12V
VIN PS AvcC e FPGA PS_MGTRAVCC
PG_PS P >en oy — >
: u13
PG_PS_LP VIN BS.ATT > FPGA PS_IMGTRAVTT
U19 PG Avcc,’ a oy
’ \oltage U4 i}
RESIN Detector | POR = VIN QDR V! DDR4
en 25V G
ML VIN DRI FPGA B504/DDR4
3.3VIN PC2V5 —len 1.2V ﬁ* =
: ; 1.2V
VIN VTT DDR4
NOSEQ RGEDDR 0.6V | —
MODE :
EN1 Q1
= 3.3VIN X ETH PHY / USB PHY / eMMC
PG_1.8V an 23V i ’ FPGA MI0501
) 3.3V
System Controller
|
Supported Voltage Ranges:
’ Power bus
Power Rail Direction  Range Tolerance  Description Note
S Control signal
VIN IN 33-5V +/-5% Micromodule Power -
33VIN IN 33V +1-5% Micromodule Power - e e
VCCO64 IN 12-1.8V +/-3% HP 10 Bank64 _ W Optional Power converter en ov8s Power converter
VCCO65 IN 12-18V |+/-3% HP 10 Bank65 - Tite:
VCCOB6 IN 12-18V |+-3% HP 10 Bank66 - ‘\\\\ TE0820 - Power Diagram
Number: Rev.
PSBATT IN 12-15V  |+-3% PS battery-backed RAM and battery RTC | - r n Z TE0820
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\ \ | 81ye
U_B_HD U_PS_DDR BANK 0 A
‘B HD.SchDoc ‘PS DDR.SchDoc ‘ 33VIN T T 2341 VCCIo0 R éz g __glo
U_B64 U_ZU_POWER C83 ——=C85 Veeien PF%%E?J 30 C TCK
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PT7B/TMS ~({cpLD
‘ ‘ | 63v. L 63v PT8C/SCL/PCLKTO 0 ke PGOOD
U_B65 U_ZU_PS_POWER GNDX5R GNDX5R PT8D/SDAPOLKCO 0 w2l | _RST EN o S ENI
B65.SchDoc ZU_PS_POWER.SchDoc — 6 | JTAGEN
‘ ‘ PTOA/JTAGENB <»«L5 - o5E
U_B66 U_DDR4-RAM_2 P ';?gggg’;ﬂ’; jéga NOSEQ RI28  por
B66.SchDoc DDR4-RAM_2.SchDoc BANK 1 R 3.3VIN
‘ ‘ | VCCO 65 19  vcciol  PRBAPCLKTL O k2l X1 18v
U_CONFIG U_DDR4-RAM e X0
‘CONFIG.SchDoc ‘DDR4-RAM.SchDoc ‘ BANK — N R133
7 8 DI 4K7
oo o o1 Yoo e oE— 1
B_MIO.SchDoc POWER.SchDoc C86 o:4 10 TDO POR B 1|/ JAT\ 6 RST
‘ ‘ ‘ 270nF T 470nF PB2D/SO/SPISO (<t s
PB4A/PCLKT2_0 Lyl
U_B_PS GT U_POWER_1 63V | 63V PBABIPCLKC 0 2 MODEQ
B_PS_GT.SchDoc POWER_1.SchDoc GNDX5R GNDX5R PBACIPCLKT S 1 2 MODEL T2A
\ \ \ - 4 MODE2 BSD840NH6327XTSAL
PB4D/PCLKC2_1
U_CLK PBOAISN 418 MODE3
‘CLK.SchDoc PBIB/SI/SISPI 7 PHY LED1 02
BANK3 |, mmamrrmaso——- R73
33VINO—2+ vceio3  PLSC/PCLKT3 0 i USR LED — D22 1eno
PLSD/PCLKC3 0 <> PG ALL 1K
— 1oy LED Green SML-P1IMTT86
=3 GND
: . GND
Special notes: 33 | GND
LCMXO02-256HC-45G32l T2B
Serial GND
Serialnumber 6,3 x 6.3mm
PM1 PM2
Mount.Hole 3.2mmMount.Hole 3.2mm I " BSDBAONHE327XTSAL
=@ | T N @ﬁ I
bl s [0
e B Screw M3x6
FIDU-DOT - mini ~ FIDU-DOT - mini Screw M3x4 Standoff M3x8 |1
PM3 PM4 =@ T N @q:b Assembly variant  3BESLMAZ
bl B ' '
T NOA Screw M3x6 Created by ED
’ GND GND Modified by ED
Screw M3x4 Standoff M3x8 II . Modified at 2022-07-07
= i
N Mount.Hole 3.2mmMount.Hole 3.2mm | v @ 777777 @:ﬂ:&l SVN Revision 13497
FIDU-DOT - mini  FIDU-DOT - mini - ]
Screw M3x6 Title:
PM5 PM6 TEO0820
Screw M3x4 Standoff M3x8 II
i s Number: Rev.
T — =} tre NZ | » Tooee
¢ - oz S . electronic SEEUIMAZ >
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1 3 4
B66(HP) 48 10, 24 LVDS Pairs B65(HP) 18 10, 9 LVDS Pairs
VIN MI10501 8 10, 3.3V VIN B64(HP) 50 10, 24 LVDS Pairs
M1 ETH MDI Copper M2
2 1 SD Card 3.3V PWR IN B65(HP) 16 10, 8 LVDS Pairs PWR IN 2 lE i
PHY MDIO P 4 3 PWR IN USB OTG PWR IN 4 35 i
PHY MDIO N 6 5 PWR IN ETH SGMII PWR IN 6 57 VCCO 65 0.1.8V PWR IN
8 7 NOSEQ 0..3.3VIN PS_GTR 4 Lanes PWR IN 8 7 . VCCO 64 0.1.8V I PWR IN
PHY MDI1 P 0 9 VCCO 66 PWR IN PS_GTR CLK IN PWR OUT 33V0 0 R 0..1.8V PWR IN
PHY MDI1 N 2 1 PWR IN PLL CLK IN PWR OUT ’ 2 1 B65 L24 P @
PHY COM 4 3 33VIN PWR IN B65 L16 P 4 3 B65 L24 N =
PHY MDI2 P 6 5 1 ' PWR IN M3 L B65 L16 N 6 5 B65 L4 P 5
PHY MDI2 N 8 7 SD_DAT3 MIO49 SOUT N 1 2 SIN N 0..3.3VIN | | RESIN 8 7 B65 L4 N =
20 9 SD_DAT2 MIO48 SOUT P 3 4 SIN P 20 | | 1 -
PHY MDI3 P 22 21 SD_DAT1 MIOA47 5 6 o ‘;’_ B65 L7 P [ 22 2 B65 L14 P cLK
PHY MDI3 N 24 23 SD _DATO MIO46 B505 TX3 P [ 7 8 L B505 RX3 P =3 B65 L7 N € 24 23 B65 L14 N CLK
- 26 25 SD_cMD __MIO50 B505 TX3 N € 9 0 € B505 RX3 N g B65 L1I5 P C 26 25 B65 L12 P_CLK
0..3.3VIN EN1 28 27 SD CLK __MIO51 [ 11 2 [ L B65 L15 N € 28 27 B65 L12 N clk (9| ©
0..3.3VIN PGOOD 30 29 - B505 TX2 P L 13 4 1 B505 RX2 P - E 30 | _2%< 3 o
0.3.3VIN|_| MODE 32 31 B66 L6 N - B505 TX2 N € 15 6 € B505 RX2 N B64 L3 P 32 3 B65 L18 5 T
- 34 33 B66 L6 P g [ 17 8 [ B64 L3 ¢ 34 33 B65 L18 P
B66 L18 P 36 35 B66 _L22 P 5 B505 TX1 P L 19 20 L[ B505 RX1 P B64 LI P € 36 35 B65 L21 P
B66_L18 38 37 _C  B66 L22 N > B505 TXL N € 21 22 € B505 RX1 N B64 L1 ¢ 38 37 B65_L21
B66 L16 P 40 39 ¢ o118V B PWR OUT E 23 | [ 24 E [ 40 39 -
B66_L16 42 41 B66 L4 P B505_TX0 P 25 26 B505 RX0 P Be4 L2 P T 42 41 1 B64 L15 N
44 43 | B66 L4 N B505 TXO N € 27 28 € B505 RX0 N B64 L2 N € 44 43 € B64 L15 P
B66 L17 N 46 45 B66_L20 N 29 | [ 30 E — CLK B64 L1L P _C 46 45 € B64 L17 P
B66 L17 P 48 47 € B66 L20 P CLK _B505 CLKO P{ 31 32 CLKIN P CLK CLK B64 LIT N € 48 47 € B64 L1/ N
B66_L15 P 50 49 €  B66 L7 N CLK B505 CLKO NC 33 34 € CLKIN_N CLK || E 50 | 49 [
B66 L15 N 52 51 € B66L/P - [ 35 36 [ - CLK B64 L12 P 52 51 L B64 L14 P cLK
54 [53 E o [m B65 L3P L[ 37 |, [ 38 L B65L1IP CLK B64 L12 C 54 53 € B64 L14 N cLK
B66 L3 P 56 55 B66 L2 N =g B65 L3 € 39 |k [40 € B65LL CLK B64 L13 P € 56 55 C B64 L18 P
B66 L3 58 57 € B66L2P e T (2 B65 L17 P € 411X [ 42 € B65L5P CLK B64 L13 ¢ 58 57 € B64 L18
< B66 L5 P 60 50 C B66 L14NCLK |3]a kS B65 L17 C 43 |9 [44 T B65 L5 <2 60 | [ 59 E
3 B66_L5 62 61 [ B66 L14 P clKk |5 T -~ L4503 46 [ 3 B64 L7 P 62 61 B64 L16 P < o
5 64 63 orepp L 4716 [48 1 B65L2P 5 o |« B64 L7 N € 64 63 € B64 L16 N s =
CLKk B66 L13 N 66 65 B66 L11 N cLk OTG-D N € 49 | [50 € B65L2 = |2 B64 L8 P € 66 65 C B64 L2l P 3 £
CLK B66_L13 P 68 67 € B66 L11 P cLK 2 OTG-1D ¢ 5112 52 € BG5 L6 P £ \2 B64 L8 N € 68 67 C B64 L21 N =
B66_L24 P 70 69 L B66 LLP = VBUS V EN € 53 |9 [ 54 € B65L6N L S E 70 | [ 69 E
B66_L24 N 72 71 _C_ B66 L1 N o USB-VBUS [ 55 |® jx [ B64 L9 P 72 71 B64 L22 P
74 73 | = CLKB65 L11 P ¢ 57 | [ 58 B65 L13 P cLK B64 LON € 74 73 € B64 L22 N
B66 L23 76 | [ 75 | B66 L12 N CLK T CLK B65 LII N € 59 |T [ 60 € B65 L13 N CLK B64 LAN € 76 |o | 75 € BG4 L10 P
B66 L23 P 78 | [ 77 B66 L12 P CLK F1 19 [F2 B64 L4P € 78 |k [ 77 € BG4 LION
B66 L21 P 80 ¥ [79 € pseatt  1.2.1.5V [l] PWRIN L] E 80 [¥ | 79 E
B66_L21 82 | [[81 U Beb L8P GND B64 L5 P 82 | [[81L B64 L19 P
84 3 83 C B66 L8 N GND B64 L5 N € 84 [ 83 € B64 L19 N
B66 L19 N 86 |0 | 85 € 1031 B64 L6 P € 86 & [ 85 € B64L2P
L B66_L10 P 88 |- | 87 L MIO33 VCCO064, VCCO65, VCCO66 ->>> max. 1.8V (HP bank's) B64 L6 N € 88 |- | 8/ € B64 L20N
90 | [89 ,E JTAGEN 0..3.3VIN E 90 | [89 ,E B64_T0
[ M1030 92 12 [91 M1032 B64_L24 P 92 |2 [91 A3.3VIN B VvrReF_JTAG
- B66 _L10 94 |8 [ 93 € MO/ B64 124 N _€ 94 |® [ 93 L CTMS 0..3.3VIN
g B66 L10 P 9% & [ 95 € MIO26 B64 L23P € 96 [ [ 95 € C TDI 0..3.3VIN
IS B66 L9 98 |T [ 97 € MIO29 B64 L23 N € 98 T [ 97 € C TDO 0..3.3VIN
ks B66 L9 P 100 |4 [[99 € MIO28 L B64 T1 £ 100 |99 [[99 € C TCK L | 0.33VIN
F2 F1 J{ J{ F2 F1 J{
N GND GND GND
VCCO_64 0..1.8v
MIQ[29..26] ->PJTAG1 VCCO_65 0.18v
VCCO_66 0..1.8v Title:
IO 0.33V “\\\ TEO0820 - B2B Connectors
0..VCCO_66 Number: Rev.
o trenz | = e o5
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1 2 3 4
18V 18V 18V
RIO  []RI8 []R62
a7 | |ak7 | ak7
UIH
Cc15 1.8V BANK 503 PSCONFIG L2
eND—] 5 3 '\Si; VCCO_PSIO3_503 vce_psapc —Y20 —— o018V
Lav e | | LP18 | GO Psios 503 W20 L, A MPz0603s121HTO00
: e GND_PSADC :
onp—| AL U pspart Yie I CM2017-2pad 470nF
11047 o ~(DconFiG
POR B P16 N17 XTALI
MPZ0603S121HT000 T SRST B N19 PS_POR_B_503 PS_PADI_503 N1i8 XTALO L3
A 32 PS_SRST B 503 PS PADO 503 r GND
bs CLK R16 MPZ06035121HT000
L vDD  CLK 1 PS_REF_CLK_503
— 2 3R DONE M2 | .. PSERROR OUT 503 :41270 EES (s)TUATTus €109 cii1
OE/STINC GND |—2——|GND A PS_DONE_503 PS_ERROR _STATUS 503 IZZpF 0
ST8008BI-71-185-33.333333E INIT B P21 | e e
R63
I%gﬁF 1.8V O— 3 PROG B R17. ps PROG B 503
47
GND conFic(DH %'I( Sig PS_JTAG_TCK_503 PS_MODEO_503 Z;g mggg‘l’
_ RIB._ | bSTITAG TDI 503 PS_MODEL 503
1DO T21 | bs JTAG_TDO, 503 PS_MODE2 503 |+R2l MODEZ
T™S 21| PS-JTAG_TDO_ 4 U T20 MODE3
PS_JTAG_TMS 503 PS_MODE3 503
”””””””” XCZUBEG-1SFVCT84E
UIA
P12 AVCC
CONFIG Ve S | AVCC '-)7 Lav
1A :
R85 MPZ06035121HT000
1.8V O——3 PURC B Y7.| PUDC_B.O  VREFP il AGND A
9% R12 ——C56
1K VREFN [R124 470nF
AGND LL |
R13 A O 1GND
vp <Rl34 MPZ06035121HT000
PL_VCCINT O VN ==
R131
GND—L—¢ POR OVERRIDE W7, por OVERRIDE DXP %
O0R DXN ===
TIA
D3 AGND
R79 AR 6 mﬁ(—] N GNDADC —P13  AG
3.3Vo—; ” {GND
% 1k 2l XCZUBEG-1SFVCT84E
LED Red SML-P11UTT86
ERR_OUT o R74
BSDBAONHE3ZTX AL iz
T8
D4 m
R75
33Vo——1 DIAA 3 (9 4 |GND
w1 vl
LED Green SML-PLIMTTE6
Title:
ERR STATUS ° R8 W\ TE0820 - Config
BSDBAONHE32TX SAL 1z [N
b1 . tre nZ A4 Number: TE0820 Rev. 05
DONE ﬂ Lav g 3BE81MAZ
— : ¢ clectronic - — :
100R LED Red SML-P11UTTS6 . \ Date:  2022-05-10 | Copyright: Trenz Electronic GmbH Page7 of 24
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< EU [ ycco 26 BANK 26 HD (ZU475 BANK 46 HD)

5L | veco 26

%D I0_L1P_AD11P 26 I0_L7P_HDGC_ADSP_26 <»>E%<

<El=t 10 LIN_ADIIN_26 I0_L7N_HDGC_ADSN_26 [<iege—~

<220l 10_L2P_ADIOP 26 I0_L8P_HDGC_ADAP_26 (<12~
I0_L2N_AD10N_26 I0_L8N_HDGC_ADAN_26 {<ierd—~
I0_L3P_AD9P_26 10_L9P_AD3P_26 (2o~
I0_L3N_ADIN_26 I0_LIN_AD3N_26 (<310
I0_L4P_ADSP_26 I0_L10P_AD2P_26 (sHiZ
I0_LAN_ADSN_26 I0_L10N_AD2N_26 (w2
I0_L5P_HDGC_AD7P_26 I0_L11P_AD1P_26 (=ildo
I0_L5N_HDGC_AD7N_26 I0_L1IN_ADIN 26 (=22~

=15t 10_L6P_HDGC_ADGP_26 I0_L12P_ADOP_26 (s~

I0_L6N_HDGC_AD6N_ 26 10 L12N_ADON 26 ost85

VCCO_44
VCCO_44

10_L1P_AD11P_44
I0_LIN_AD11IN_44
10_L2P_AD10P_44
10_L2N_AD10N_44
10_L3P_AD9P_44
10_L3N_ADIN_44
10_L4P_ADSP_44
10_LAN_ADSN_44
10_L5P_HDGC_AD7P_44
I0_L5N_HDGC_AD7N_44
10_L6P_HDGC_AD6P_44
I0_L6N_HDGC_AD6N_44

BANK 44 HD (ZU4/5 BANK 43 HD)

I0_L7P_HDGC_AD5P_44
10_L7N_HDGC_AD5N_44
10_L8P_HDGC_AD4P_44
10_L8N_HDGC_AD4N_44
10_L9P_AD3P_44
10_LON_AD3N_44
10_L10P_AD2P_44
10_L10N_AD2N_44
10_L11P_AD1P_44
10_L1IN_ADIN_44
10_L12P_ADOP_44
10_L12N_ADON_44

B9

Y9 3 %
AL
<u/Aﬁ<

UlB XCZU3EG-1SFVC784E

. VCCO_24
. VCCO_24

10_L1P_AD15P_24
10_LIN_AD15N_24
10_L2P_AD14P_24
10_L2N_AD14N_24
10_L3P_AD13P_24
10_L3N_AD13N_24
10_L4P_AD12P_24
10_LAN_AD12N_24
10_L5P_HDGC_24
I0_L5N_HDGC_24
10_L6P_HDGC 24
I0_L6N_HDGC_24

BANK 25 HD (ZU4/5 BANK 45 HD)

VCCO_25
VCCO_25

10_L1P_ADI5P_25
I0_LIN_AD15N_25
10_L2P_AD14P 25
10_L2N_AD14N_25
10_L3P_AD13P_25
10_L3N_AD13N_25
10_L4P_AD12P_25
10_LAN_AD12N_25
I0_L5P_HDGC_25
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