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Regarding the usage of our schematics and alike documentation for Trenz
module TEO727 .

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. TEO727 is protected under such right and in case of plagiarism we will
have to do anything necessary in order to protect our assets.

www.trenz—electronic.de

Schematics and other handouts serve for informational purposes only!
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REV Description
-01 Initial revision
02 1) Fixed 12C connection, added 12C MUX (U16)
2) Added optional pin-header connector for select JTAG boot mode
3) Added 2x user LEDs
4) Changed obsolete DDR3 chip
5) Fixed wrong type connector for CSI
6) full update lib
-03 1. EOL components U11, U12 (EP53A7LQI), U9, U13 (EP53A7HQI) were replaced by VG
MPMB3834CGPA; (23.05.2023)
2. EOL component U16 (PCA9540BGD,125) was replaced by PCA9540BDP,118;
3. EOL components L1 - L7, L10 BKP0603HS121-T replaced by MPZ0603S121HTO000.
4. Added S1 switch and R53 for "JTAG only mode" enable;
5. The signals were renamed:
- SP1-DQO/MO ---> SPI-DQO/M3,
- SPI-DQ3/M3 ---> SPI-DQ3/M0
according to AMD Table 6-4;
6. Power supply rail of Bank 35 was changed from 1.8V to 3.3V;
7. Added decoupling capacitors C52, C53, C73, C85 according to AMD specification (UG
933);
8. The capacitors were replaced:
- C7,C16, C54, C71, C93: 47uF (0805) ---> 47uF (0603),
- C1, C4, C12, C15, C18, C19, C24, C35, C57, C63, C65, C79, C81, C87, C89 4.7uF
(0402)---> 10pF (0402),
- C29, C32, C33, C41, C42, C43, C44, CAT: 10uF (0402) ---> 22uF (0603);
9. Capasitor C86 replaced by 47uF (was 10pF);
10. Added power diagram;
11. Added Block diagramm;
12. Added TestPoints TP16, TP17, TP18;
13. J5 and J13 connectors are polarity changed.
-04 1. J5 and J13 connectors changed back; VG
2. Power Supply Sequencing was changed according to DS187; (30.04.2024)
3. Test points TP16, TP17, TP18 removed;
4. U10 Current limit changed 1.24A — 2.037A, R28 replaced by 56K (was 100K);
5. U7(SiT8008AI-73-XXS-12.000000E) replaced by SiT8008BI-73-XXS-12.000000E;
6. U14(SiT8008AI-73-XXS-33.333333E) replaced by SiT8008BI-73-XXS-33.333333E;
7. U15 (SiT8008AI-73-XXS-52.000000E) replaced by SiT8008BI-73-XXS-52.000000E;
8. Green LEDs D1, D2, D3 replaced by 19-213/G6C-BM1N2/DT;
9. The capacitors were replaced:
- C51: 470nF --->10pF;
- C55, C56: 470nF ---> 47pF;
10. The capacitors C13, C25 (0805) replaced by (0402) (BOM optimisation);
11. Added resistor R140 according to UG933.
12. U5 is EOL and replaced by S25FL128LAGMFI013 (created new assembly variant). VG
(22.07.2024)
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J8 u10 U2
USB Connector J3
Pin Header [FEE (AU 2 /_‘
‘ VBUS_V_EN from USB PHY on >
J1i ui2
. v ' i FPGA VCCINT AN LI
USBTypeB | YU c ;\é =3 5CA VCCPINT
5V o 135V DDR3 RAM HDMI Connector J4
735/
3 re| POR VCCO_DDR_502
U9 FPGA VCCBATT
1.8V FPGA VCCAUX
2y 18V 5 VCCPAUX
— 2 7e ] FPGA VCCPLL
FPGA AvCC
U13
33V FPGA MIO0_500
= a2 FPGA MIO1_501
E RG] SROR FPGA Bank0
FPGA Bank34
FPGA Bank35
microSD
PIN Header J8
QSPI Flash
12C_MUX
USB_FTDI
USB_PHY
p p g g " EN_GT_R
Net name
Power Rail Direction Range Tolerance  Description Note S
ower bus
5v ouT 5V +/-5% Micromodule Power -
_— Control signal
USB_B_Vbus IN 5V +/-5% Micromodule Power - Ut
USB_Vbus IN 5V +/-5% Internal Power - b
e v Power converter
3.3V ouT 3.3V +/-3% Internal Power -
Title: .
‘\\ “ Power_Diagram
. tre n Z Ad Number: TEO727 Rev. 04
I tr n. 41C38
..e e‘c O IC Date:  2023-05-23 ‘ Copyright: Trenz Electronic GmbH Page3 of 15
) . -
" Filename: Power_Diagram.SchDoc
1 2 3 ‘ 4




Special notes:

U5 replaced with S25FL128LAGMFI013

PM1

PM4

PM2

PM5

PM3

PM6

U_FTDI

U_RPI_CAM_LCD

3 4
AMD Zynq®-7000 FPGA
U_DDR3-RAM U_FPGA RAM
MH1
U_FPGA_MIO U_USB-PHY @
MH2
FPGAJTAG
U_FPGA PWR
HDMI MH3
U_FPGA B35 @
Csl
U_FPGA_B34 MH4
Pin Header 2x20
Serial U_PowerSupply
Serialnumber 6,3 x 6.3mm
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R65 | |R66 —LC115
2K61 | |2K61 | 470nF
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GPI1014
GP1015
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GP1023
GPI1024

GP1012

GP1019
GPI1026

GP1016
GPI1020
GPIO21

GND GND

EXTRST

GND

5v

UART_TX
UART_RX

33V
19
R5 12K SD D2 1
R10 12K SD D3 5] DAT2 1,
CDIDAT3 |8
RIL 12K SD CMD 3 £
S cvp |8
SO CLK I I— 5] VDD |5
— CLK 5
3R 6 N :
RI13Z 12K SD DO 7 S |8
R4 12K SD D1 8 oA |2
(&)
S eND B
e S
Ga GND 2
GND 2
R15 - =
23y RIS sD cD__GND 9 |2
12K l Detect g
co3 10 Switch Lé
GNDI——'
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U C72
GND
CeC A 24 cEC_A veea 23 33v 1000F
ScL A 22 HDMI TX2 P p
SCL_A D2+ 1000V
SDA A 2] spaA D2. |42l _HDMI TX2 N
HPD A 3 = |20 HDMI TX1 P ——C45 X7R
FEA——¢ g HPDA DL+ e 100nF R136
21 LS OF D1- <u9]8 v | GND
M
CEC B 5| CND €N L L7 HDMI TX0 P X5R 1GND o
s~ CECB DO+ 5%
ScL B SCLB DO. |6 _HDMI TX0 N /7
SDA B 8 = <N;5 HDMI_TXC P HDMI_OUT FGND
—_— SDA B CLK+
HPD B 9 HPD B CLK- |14 HDMI TXC N i D100
10 ' yecsv GND —=3 |GND I
5V | ~
—LC46 crHpD 000 11 CT_HPD 5V_OUT 12 5v HDMI _T_ QHDMI 2 P GND'—;" Data2 Shield
100nF TPD12S016RKTR c48 HDMI Tx2 N egg| DEER
25V 100nF GNDp—2 Se e
GRER 25V HDMI_TX1 P 5 DZQH ©
GNDX5R HDMI_TX1 N 6
7 Datal- )
HDMI_TXO0 P GNDF—+ g:::gfh'eld
HDMI_TXO0 N 9 Data0-
CSI-2 Camera 10 .
A HOMI TXC P GND}—57— Clock Shield
a— Clock+
F2 csl HDMI_TXC N 2
F1 GND D100 3 Clock-
] GND - b oo GND} DDC/CEC GND
7777777777 = CEC B 4] ceC
122 4D A | scL B 5 | Sar
21 | _CSIDON | SDA B 6 | 2pa
20 . _CSIDOP | CSI DO 7
T T &= HEC
L1 1enD i | 5V_HDMI 8] ey
18 | CSIDLN | HPD_B 19 | Hot Plug Detect
17 __CSIDLP | CSIDL 9
16 {GND i i HL | rrAME
5 | cSICN | 2 FRAME
g 1 CSI C P 1 CSI CLK i FRAME
{GND B T FRAME
:%< HDMI Mini Type C 90°
—5 —1GND
8
7<
5 1°"°  csi Gpioo
5 CSI_GPIO1L
2
3 _1°NP csl_scL
i CSI_SDA R134
_L —1+—O03.3V
ZIF FPC 0.5mm 90° C71 oR
47uF
6.3V
GNDX5R
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B34
i D1
a7 RSL 33v Ccsl Do P
- — .
= o | I 100R R44
= 10_L1P_T0 34 o3 CEC A LED Green 19-213/G6C-BM1N2/DT
N 10 LIN_TO 34 [ii2 SDA_A 150R
Y - . G12 SCL_A CSI_DO N
> I0_L2P_TO_34 :EW
Z I0_L2N_T0_34 <o ——— GLED R71 CsI D1 P
& 10_L3P_T0_DQS_PUDC_B_34 :@14 SElleval —1
I0_L3N_TO_DQS 34 riz=c 102 2K61 Rd6
IO_L4P_TO0_34
Vg K15 GPIOLL 150R
G J13 GP1020 Csl_ D1 N
10_L5P_T0 34 (<572 SPIoT6
e —— e cce
i _OF T JIL CSI_GPIO0
O_L6N_TO_VREF_34
13 GPIO4 R47
iO_L7P_T1 34 L ot
IO L7N T1 34 [Di4 1+ CGPIOL7 150R
TS 15 GPIO3 CSI C N
IO_L8P_T1_34 T
15 GPIO15 D100
I0_L8N_T1 34 14 P04 —~—
s T S
—OTL10P 31 34 KL3 GPIO26 | cLPCP | R csice
I0TL10N T1 34 <L13 L GPIOI3 1 ! 100R
= _T1 34 =TT GPI018 i i
I0_L11P_T1_SRCC_34 K12 T or e ! |
I0_L11IN_T1_SRCC_34 <<is= Shios . cpcnN | RSO csicw
I0_L12P_T1_MRCC_34 L S i : —
I0_L12N_T1_MRCC_34 <<M12 GPIO25 ! | 100R
_L12N T1 2 11 csl c P | |
I0_L13P_T2_MRCC_34 > e } }
'Ol—élﬁ’fg)—ngg"%ccs—%‘z 5 GPIo24 ! cppip | R18  csipip
LIS 12 IDIOR S 15 GPI027 | 1 T
I0_L15N T2 DQS 34 52> CLP C P } } 100R
:8—&25—%—21 PR CLP CN | | R4
1O L17P T2 34 12 CSI_ D1 P | CLP DI N | ALl CSI D1 N
< =15 13 CSI DL N i | by
I0_L17N_T2 34 (57> ST } } 100R
:g—l'jgﬁ—g—gj P14 CLP DI N | | Rag
1O L19P T3 34 9 GP1012 | CLP DO N | e CSI DO N
L19P_T3_ 9 GPIO19 ! !
I0_L19N T3 VREF 34 wips——1—=2—=— sl Do P } } 100R
|O-L20N T3 34 K8 CSI DO N | | Res
bl 10 GPIO6 | cppDoP | R4 csipop
10_L21P_T3 DQS 34 [ifir—t—C50— } ; —1
I0_L21N_T3_DQS_34 foige=—t—"—=— CLP DO P ! ! 100R
10 L22P T3 34 i OO 1]
10_L22N_T3 34 ~Bg GPIOS
I0_L23P_T3 34 fsise———=5iaes—
I0_L23N_T3 34 %%
I0_L24P T3 34 mizo—t—F5iaos—
10_L24N_T3_34 Lo
XC72010-1CLG225C
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B35 HDMI_TX
i
U1B \

e I0_L1P_TO_ADOP_35 <u£]é HOM) TxC N
10 LIN_TO_ADON_35

4 I0_L2P_TO_AD8P_35 q\Ejé HOML TX0 N

Z IO_L2N_TO_ADSN_35 (=22 DMl T P

g I0_L3P_T0_DQS_AD1P_35 Fix HoL e

I0_L3N_T0_DQS_ADIN 35 it HOM Tx2 N

10_L5P_TO_ADP 35 E72 HOM)_TXLN
I0_L5N_TO_ADON_35
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1 2 3 4
QsPIU /\SP10_CS
3.3V 33V SPI0_DQO/M3
33V 75 Q SPI0_DQ1/M1
SPI0_DQ2/M2
GND L10 SPI0_DQ3/MO
Us 470nF MPZ0603S121HT000 S50 R54 ||R58 ||R59 ||R60 [ |R43 [ |R52 SPI0_SCK
SPI0_CS 1= 8 6.3V L u14 2K61 | |2K61 | |2K61 | |2K61 | |2K61 | |2K61 SP10_SCK/MA
SPI9CS o 3 vce X5R @ R30
SPIO SCK/M4 6| ~ | vDD LK B3 PS CLK L
SP10 DQO/M3 5. 5qg DO1 kx2—SP10 DQ1/M1 B[R
SP10_DO3/MO___7 DO ___DQ = 2 -
RESET /HOLD /DQ3| OE/ST/NC GND ‘—|GND SD(i )+
SPI0 DQ2/M2 3 WPIVPPIDQ2 VSS | 4 GND 470nF S50 /. SD_DO
6.3V SiT8008BI-73-XXS-33.333333E CSI_SCL SD D1
S25FL128LAGMFI013 GNDX5R CSI_SDA SD D2
SD_D3
12C_SCL SD_CMD
12C_SDA SD CLK
SD_CD/MIO0
b
TP13
BOOT MODEO
Table 6-4: Boot Mode MIO Strapping Pins .
F il et Testpoint 0.8mm THT
uiD Pinsignet/ | MIOIZ] [ Mi0[7] [ miol6] [ miols] [ mioa] [ miof3] | Mio[2] L N i P
PS CLK 500 c7 PS CLK °de  ["Vwooeis) | vmoneml | 800T_MooEis) | BOOT_MODEIS] | 500T_MOBEL) | B0OT_MODE | BOOT_MODED] | s1 | TP15
- - Boot Devices REV03 | GND'—O
C9 POR_B RESET CHS-01TA .
PS_POR_B_500 Bl o JTAG Boot Mode; cascaded is mn5t| . o . i i Testpoint 0.8mm THT
) . o
PS_SRST_B_S01 33V mmmmu[; JTAG Chain Routing(2) JTAq only Enable i
PS_MIO0_500 |22 SD CD Hon Boot ’ u = 1 |
PS_MIO1 500 |2 SPIO CS SPI/CONF NAND o 1 0|0 Cascade mode | GND |

— - <"/A8 SP10_DQ0/M3 SPI/CONF op1i3) p - 1: Independent mode CS pullup
RSSMIO 2500 7 SPI0_DQ1/M1 SPI/CONF Quad-Sp1 - - - SPIO CS R31
PS_MIO3 500 <& Q 50 Card 1 1 ) —1—033V
PS MIO4 500 Cc8 SP10_DQ2/M2 SPI/CONF 1K43

- o <"/A9 SP10_DQ3/MO SPI/CONF Cascaded JTAG
PS_MIO5_500 <4455 0 sck SPI/CONF SP10_DQO/M3 R
PS_MIO6_500 T +—]|GND
PS_MIO7 500 22— MIO7 12K
PS MIO8 500 B6 MI108 BOOT MODE R34
PSZMIOQZSOO B5 MI109 C50 3.3V SPI10_DQ1/M1 :I—|GND
PS_MIO10_500 <2l SD Do SDCARD GND—] 2K
PS MIO11 500 B10 SD_CMD SDCARD BOOT MODE 6

- 8 B7 SD_CLK SDCARD 470nF U6 SPI0_DO2/M2 R
PS_MIO12_500 6.3V :_| GND

C6 SD D1 SDCARD . 3 4 ID_SDA
PS_MIO13_500 X5R VDD SDO o 12K
PS MIO14 500 B9 SD_D2 SDCARD SCO ID_SCL R53 BOOT MODE R38
i o D10 SD D3 SDCARD 12C_SDA 2 SP10_DQ3/MO — BOOT MODEO
PS_MIO15_500 ¢ SDA — 1033V
Al5 OTG-DATA4 USBPHY 12C_SCL
PS_MIO28_501 ¢ SCL 12K 12K
D11 OTG-DIR USBPHY 7 CSI_SDA PLL USED
PS_MIO29_501 SD1 o= R57 R39
B15 OTG-STP USBPHY 6 8 CSI_SCL SP10_SCK — SP10_SCK/M4
PS_MIO30_501 VSS SCl o——=2 90 —1 T 1+—]|GND
PS_MIO31 501 rasa2— OTG-NXT USBPHY BR 2K

o = E15 OTG-DATAQ USBPHY GND PCA9540BDP,118 B500@3.3V

PS_MIO32_501 R40

Cl1 OTG-DATAL USBPHY MI107
PS_MIO33_501 _—_1+—]{GND
PS MIO34 501 D15 OTG-DATA2 USBPHY 2K

= = <"/A 4 OTG-DATA3 USBPHY B502@3.3V
PS_MIO35 501 iz USBPHY R55
PS_MIO36_501 OTG-CLK Mios C——{GND

- i C14 OTG-DATAS USBPHY
PS_MIO37_501 D3 12K
PS MIO38 501 Al3 OTG-DATA6 USBPHY R62 ]

= = D14 OTG-DATA7 USBPHY RR 1A itle:

PS_MIO39_501 —1+—0O33V
Pa MIO48 201 |12 12C_SCL 12¢c1 N T00R \\\ FPGA MIO

- - D13 12C_SDA 12C1 LED Green 19-213/G6C-BM1N2/DT ‘ \

PS_MIO49 501 "

o o Al12 USR_LED1 Number: Rev.
PS_MIO52_501 ez Ry, re n Z Ad TEO0727 04
PS_MIO53_501 D2 | | - 41C38

R61
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LANE_0
ULE ® |
————————————— | DDR] D80
A I 333332 ! %D PS_DDR_DQO_502 PS_DDR_CKP_502 33 ggsg:gtﬁﬁ T
| | DDR3-D2 1 € PS_DDR_DQ1_502 PS_DDR_CKN_502 3 |
i | DDR3-DI 1 C7°1 PS_DDR_DQ2_502 PS_DDR_CKE_502 p— |/:\;"‘ DDR3_CKE‘ ——————— Fo
i | DDREDA 1 5471 PS_DDR_DQ3_502 R2 = DDRACS .
| | DDRIDE 1 ~7~1 PS_DDR_DQ4_502 PS_DDR_CS_B 502 pp= — DDRI-RAS -
i | DDR3-DE 1 c3°1 PS_DDR_DQ5.502  PS_DDR_RAS B 502 Ppr — DDRI-CAS L
i | DDR3-DT 1 A3°1 PS_DDR_DQ6 502  PS_DDR_CAS B 502 pp= — DORIVE L
i | SORGD8 £7°] PS_DDR_DQ7_502 PS_DDR_WE_B_502 — L
} ' — DDR3-DI D% ROIDDRIDOBES02 6 | | DDR3-BAO N
| DDRI-DI0 = PS_DDR_DQ9_502 PS_DDR_BA0_502 pp2 — SDRABAL L
| DDREDIT =5 PS_DDR_DQ10_502 PS_DDR_BAL 502 p-r= — SDRABAZ L
3 DORID12 £5=| PS_DDR_DQ11 502 PS_DDR_BA2_502 : : 3 3
| = PS_DDR_DQ12_502 o i o
! Bgsggﬁ Slet PS_DDR_DQ13 502 PS_DDR_A0_502 F+1—— gggg_ﬁg .
i BbRIDIE T H PS_DDR_DQ14_502 PS_DDR_AL 502 >y — DDRIAS -
i PS_DDR_DQ15_502 PS_DDR_A2 502 - — DDRIAS -
| LANE_1(i BORIBNE B1 PS_DDR_A3 502 4= — DOR3AT -
DDR_S40(i H LANE_0(J DDRI.DMIL - S35 PS_DDR_DMO_502 PS_DDR_A4_502 = — DDR3-AG -
3 LANE_1(3 : PS_DDR_DM1_502 PS_DDR_A5_502 = : : DDRAAG 3 3
= | PS_DDR_A6_502 — . o
A LANE_0( ngg:gggg& 1g%> PS_DDR_DQS_P0_502  PS_DDR_A7_502 Dg L gggg_ﬁ; .
| LANE_0(J BOR3-DOSL P 16%«> PS_DDR_DQS_NO_502 ~ PS_DDR_A8_502 = — DDR3-AD -
pPDR_D80(i )+ LANE_1(J BOR3-DOSI N 1F PS_DDR_DQS_P1 502 ~ PS_DDR_A9_502 p—r — DDRIALD -
i LANE_1(J - PS_DDR_DQS_N1 502 PS_DDR_A10 502 1= — DDRIALL -
I e e S PS_DDR_A11_502 — . o
= R116 PS_DDR A12 502 |42 | DDRS-AL2 .
D80 GNDb——— DoR VRP ?g PS_DDR_VRP_502 PS_DDR_A13_502 ﬁ ——DDRIAL .
80R6 PS_DDR_VRN_502 PS_DDR_A14_502 : : 3 3
R117 [ o
1.35vo—|:|J 4 PS_DDR_ODT 502 S . DDR3-ODT .
80R6 PS_DDR_VREF0_502PS_DDR_DRST_B_502 ﬁ - oREREET T |
XC72010-1CLG225C i i
lav o TR DDR_S40
R118
K7
VTTREF T
R119 C64
4K7 470nF
6.3V 1.35V
X5R T
GND GND
J—ces —Lces —Lce7 —Lces J—c7o
10u 470nF | 470nF 470nF 470nF
10V 6.3V 6.3V 6.3V 6.3V
X5R X5R X5R X5R X5R
GND GND GND GND GND
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U1H .
ALl GnD GND 2 e vic TP1 . P2 .
All GND GND 4 TDI L7 TDIO DI . Testpoint 0.8mm 33V0 . Testpoint 0.8mm
gg G CND) 7LO I(E:)I? ég JIDORO TDO Ir3 Testpoint 0.8mm Testpoint 0.8mm
GND GND TCK 0 o @ pointe. 18VO—. pointe.
€15 | onp GND K14 ™S L9 Tms o P5
D2 L1 - TCK Testpoint 0.8mm Testpoint 0.8mm
GND GND —=—¢ b =9 1ovo—.
’_D%Z_ ERID EINID _fl I[?\l?"IYE ’\Igéb DONERD ™S 7 Testpoint 0.8mm Testpoint 0.8mm
GND GND —= INIT_B_0 wms @ point 0. 135vo—. point 0.
E7 | &ND GND —M8 P9 .
FE?) GND GND :135 PROG_B '}gg PROGRAM_B_0 5v Testpoint 0.8mm
53 OND GND —55 3.3V O——=% CFGBVS_0 TP10 Locuooint 0.8mm
GND GND GNDI—@ point 0.
G(ig CND CND ;%)2 —I(-I;; VR TP estpoint 0.8mm
6 GND GND 5 VN O GND pointe.
H10 @D E8 H7 L6 AVCC 1012 Testpoint 0.8mm
S5~ GND RSVDGND {GND AGND ¢t——cg~ VREFP_O 1.8V ) GND}—@ P :
GND} GND AGND ¢ 580 VREFN O MPZ0603S121HT000
F8 AGND
GNDADC 0 | 37 L
XC7Z010-1CLG225C X &L 470nF POR B P14 Testpoint 0.8mm
GND  GND XC72010-1CLG225C 6.3V .
L7 X5R
GNDJ ) |AGND
U1G TCGZ TC63 lAL4 Il\A;206038121HT000
470nF | 10
10V B0 veet veepLL 2 v ——T—F) 18V
S0~ VCCINT Es YeR  xsr  MPZOBO3SI21HTO00
<o~ VCCINT VCCBATT 0 —2—01.8V
VCCINT R80
L10 | yceinT VCCADC_0 —F{  Avce DONE 33V
G6 H9 1K4s
VCCPINT VCCAUX 1.8V
GND  GND  GND H5 | veepinT VCCAUX 38 _L _L _L 1o Lo L R81
K5 | VCopINT VooAUX K9 C16 C69 c15 ci8 INIT iy
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