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ANL 09 P[1..3] bttt Repeat(ANL_09_P) SPI_shared_MOSI <_| SPI_shared_MOSI_3V3 SPI_shared_MOSI_1V8 PL_SPI_shared_MOSI R pLoT b OuTa R36 PILOT D IN2
= L ASL
ANL10 N1 SN 10 p | RepeRANL 10°N) U_Collctve_FAULT Togi — — °
= P — = Collective_FAULT _logic.SchDoc R37 R38
PLI_Collective_FLT_3V3 >—|:10£'LOT 22 (alnet m—r EICOTEDRING
) TP36
Collective D FLT[1..5 .
. —H_H—D Collective_D_FLT[1..5] R39 R40
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BANK O @ 1.8V BANK 1 @ 3.3V N e B
U4A U4B R6L 51 2 [
A8, AN = = co, croff<is w5 — VIN s | ol OVIN
A9, AN9 v v C1, CM <2 W ICRION GND—— 7 s 2—{GND
A10, AM0 > > C2, Cr2 k<t TN RB ST DIG IO 5V_PER 2 1o 10 |20 O5V_PER
ALL AL < < cs, craffais W — GND—4 1 2 2 {GND
Al12, AM2 [a) [a) C4, Cr4 e T ™ Bie 10 05 3V3_PER iz 13 14 12 0O 3V3_PER
A A AAA-
TN A B 2 M7 DIG 10 03 pig oor GNP e e GND pig 10 02
' ' 0 R64 51 1 [T 8 DIG_10 01 ey 20
A N\ AAA-
e B bR a1 15 ™ Dpicioow pig 1003 GNP % 2= 1OND  big 1o o
' ' 4 3 [ 6 DIG_IO_04 23 24 |
A A\ AAA-
513, B3 10, Craoffass 2 gl T DIGI00s picio0os NPT SN0 b i00e
A A AAA. 27 28
BL Bt Ciy Sntz 8 AR DY BTN S pig 1o o7 SNPF % 2 1OND pig 10 08
™ 31 32 |
Bl0 B0 REpRdey B 2 W7 picio 14 DG 100y ONPF— % # T 1OND pig 10 10
* ' 1 R58 51 1 || 8 DIG 10 16 = =
A A\ AAA-
By By o12 onie o2 T & T DicTos pcion  ONPF= 1% 1P pig 1012
A A AAA. 39 40
BB D Daleee 2 7 DIG 10 22 picio1s  ONPF—, 1% 7, 1P big 1o 14
B4, B4 D12, Dr12 ! 1 w8 RST 51 DIG 10 24 GNDF—£+ 43 4 |- —{GND
o Rerdery B T[] 8 CPLD DigOut 01 DIG 10 15 e el PP DIG IO 16
! ! 0 2 [ 7 DIG 10 30 |47 48 |
A )\
pa D e 3 [ 6 DIG 10 28 pig 1017 CNPF— 4 ®1NP  pig 10 18
: : 2 R59 51 4 [ 5 DIG 10 26 = w2
A\ A\ AAA,
B oo, An RN B 2 ] 5 " CPLD bigout 02 DG 1019 CNPF— 1 2 1ONP pig 1o 20
AR e
A Al AAA. 55 56
ﬁg'ﬁ,\g gi' BAi 51 1 "1 8 R60 51 __DIG 10 25 DIG_10 21 N2 2 1°N° b0 22
, : 54 a1 8§ DIG 10 17 s o0
A, A\ AAA,
e D3 D 2 W7 DIG 1019 DI 1023  ONPP—o | ® =, 1D pig 10 24
' ’ 6 3 1.1 6 DIG 10 21 63 6a |
e e, o DEH 4 w5 DIG 1023 piG 10 25 GNP N 1CND_ pig 10 26
67 68
LA4128V-75TN100E LA4128V-75TN100E pic 1027 ONPF— 7 7 1ND pig 10 28
L 71 72 |
DIG 1029 GNDI nor 16ND pig 10 30
GND—— 75 76 —=—{GND
PS.DIC_CPICL "DIG Res 01 70 | 7y ug [ oo DIG Res 07 .TPSF;S DICRGEIOR02
dedicated inputs of CPLD chained programming interface Clock only for internal timing purposes. The input td . GNDI—M 81 82 —|52 GND .
R67 U4G output propagation delay time is independent CPLD_Digin 01 83 | g3 ga |82 CPLD DigOut 01
P50 1 12 U4D CPLD Digln 02 = = CPLD_DigOut 02
—ReE 5T 53] ! uac e w8
e Pl 27 | e Tk 38t cLkn b Y I i 12C0_SDA
CPLD Digin 01— RIU 51 67, | s et o X[ DGR e
CPLD_Digln_02 R7Z 51— 73 DIG Res 05 o3 os DIG Res 06
— I CPLD_TDO TDO CLK3/I TP64 2 o P65
JPILOT_IN RIE 5177 DIG Res 07 s % .
T ! CLKo/I TP67 95 96 Collective_FLT
LA4128V-75TN100E ono—2] o e 2= tonp
LA4128V-75TN100E LA4128V-756TN100E CRIoT o w | o oo [Caoo PILOT IN —5ir7 TN
3V3_PER @ =
GND—%2+ &1 62 |-€2|GND
Power Supply of CPLD U4F
1 [ onD HSEC8-150-01-L-DV-A-BL
1V8_PER U4E 7
% 13 | veeo (Banko) i 8“353“&33 o
an an BAT46W
lcoo lcos  _lcos L | vee 26 | GND 0r L=
33 |V 2Co @anko) 32| 2D Bano) pior N0 2 4__IPILOT IN sel ['ne
QU LOC 00 40 | vee 46 | GND (Bankl 29 R72 _leas 3V3_PERC#—2— VCC GND —¢—{GND
' 45 | vcco (Bankl) il GND( e R - '
GND—s .
3V3_PER 531 Voo (B 51 G\ (Banky) dnp 00NF  74AHC1G14GW,125 74AHCczéc;14GW,125
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X5

HSEC8-140-01-L-DV-A-BL

GND|-¢—> 1 2 —2-¢{GND e R ¢
= D AN 01 P |
5 6
VAN GNDI 7 3 : 8 IGND S i ANL 01 N E Note: The net labels do not
" 9 0 ! i ANL 02 P_ i float but altium says that
VAR o ORIAIN ' ANLOZN_ | theydob the net
GNDI 11 11 12 12 IGND : ANISOSEP f ey ;J ECaUStEth nes_
3V37PER 13 13 14 14 o 3V37PER : : are not connected to a pin
GNDE—25 15 16 |26 IGND i ANL 03 N
ANL 01 P 7 P ANL 02 P ! ANL 04 P_ |
ANL 0L P AR 51 N 7o ANL 02 N |-ANL 02 P ! ANL 04 '
ANL 01 N ;i 19 20 ;‘; ANL_02_N | e |
L |
ANL 03 p GNDr— =2t 22 —1CND s o4 p i ANL 05 :
ANL 03 P —ANI 03 N o e ANL 04 N__ | 2NL 04 P | ANLO6P_ |
ANL 03 N o Bl ANL 04 N | EE !
— ]
ANL G5 5 LANL 05 p ONPIPZ 1 27 2 7 1OND ANL 06 P s o6 | ANCO7P_ |
ANL_05 N —~NL 05 N — 2 2 ANLON AN 06N pAEI
ANL 07 p ONDF— %8 = 1GND AN 08 P | ANL 08 |
ANL_07_P_—ZNi 07 N D ANL 08 N AL 03 1P ! ANLO09 P _ |
ANL_07_N a7 38 ANL_08_N : i
39 40 + ANL 09 N |
ANL 09 p L_ANL 09 P OND= 1% 5 1°N° anL 10 p por—— ! ANL10P_ |
E ANL 09 N PR ISR P ANL 10 N AT ! ANL 10 N_ |
AL 10 [ 75 ohm 75 ohm | '
— @GNDI 4 {45 a4 48 IGND@ —
SPI_shared MoSI YR —#2 47| 47 ag (8 30 P2 pi shared CLK
12C_shared_SCL 49 1 49 50 |0 12C_shared_SDA
75 OhraNDI 51 | o g |52 IGND@
w| [ SPishared CS @D 83 |55 a5t 28 —P2 S fastADC 01 “
R29 2
= CS_fastADC_02 :j 55 56 :: PS_ANL_GPIO 01 =
(=] (=2
& CNDI— 1 7 % =, 1OND ANL Res 01 5
3 PS_ANL GPIO 02— Res 57 s9 e ANL Res 03 TP45 S
2 TP46 8L 61 62 |92 TP47 2
g GNDI—2— s &1 24 —{GND g
] TPag ANL Res 04 " 65 | oo o6 68 ° ANL_Res 05 g 3
g e ANL Res 06 67 | o ea o8 ANL Res 07 TPeL g
£8 69 70 &
B ANL Res 08 GNP =1 % 70 = —1OND ANL Res 09 Ey
@ TP52: ANL Res_10 o ANL Res 11 : g3 >
L
GND} s 76 {GND )
TPs6 ANL Res 12 77 | 57 78 |18 Collective FLT Collective_FAULT goes to all sockets
PILOT_OUT © 179 g0 |22 PILOT_IN
GND—2—+ e c2 [2—{GND
place the
resisitor R28
to R31 near to
signal source
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Bidirectional Level Shifting 1.8V to 3.3V

Note: In the layout

JAN U14 _newA U14_old and U14_new do
PS 12C1 SCL 0 EXT _12C1_SCL not have a alphabetical
PS_12C1 SCL 1ot AL Bl ki EXT_12CL_SCL ot 1t i oy catled
55 36T SOA PS 12C1 SDA 3. a2 57 L8 EXT 12C1 SDA T T SOA U14 old and U4 new.
PS UART1 RX 4 17 EXT _UART1 RX Either the old or the new
{PS_UARTL RX A3 B3 EXT UARTL RX | Either e old or the
[ PS_UARTL TX PS UART1 TX 5 Ad B4 16 EXT UART1 TX @ assembled but not both
[ PS_SPI0_MOSI PS _SPI0_MOSI b A5 B5 [l EXTESEINIMOS] EXT_SPI0_MOSI >
{ PS_SPI0_MISO ESESRIOIMISO) Lt A6 B6 [ EXT_SPI0_MISO EXT_SPI0_MISO |
[ PS_SPI0_SCLK PS_SPI0_SCLK 8¢l A7 B7 i3 EXT_SPI0_SCLK EXT SPI0_SCLK >
[ PS_SPI0_CS RSISRIONES %! A8 B8 a2 EXTRSEIONES EXT SPI0CS
R225
1V8_PERC Z | vcea vees 2 — 3V3_PER
RE 0. 0 oD FH 1
c124 C125 200K
100nF TXS0108EQPWRQL 100nF
. GND
NEW (Version 3) an GND
OLD (VerS|on 2) 3V3_PER
1ve_PER R102 R103
R100 R101 dnp dnp
dnp dnp
U4 oldA
PS 12C1 SCL 3.0 a1 g1 LB EXT I2c1 sCL
PS_12C1 SDA 4 e B lZ EXT 12C1 SDA
PS_UARTL RX 5. A3 B3 Lulb EXT_UARTL RX
PS UARTL TX 6. At Bs LB EXT_UARTL TX
PS_SPI0_MOSI 7 e o Lld EXT_SPI0_MOSI
PS_SPI0_MISO 8. o Bo i3 EXT_SPI0_MISO
PS_SPI0_SCLK A EXT_SPI0_SCLK
PS_SPI0_CS T ypa— T EXT_SPI0_CS
GND dnp
GND | 6ND | 6ND | ND | éND | éND
AVBRRER U4 oldl
2 1
R104 { VCCAGND ————|GND
MALHER 3V3_PERO—[—% 19 | vees o 20
dnp LSFO108-01
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Bidirectional Level Shifting 1.8V to 3.3V L i
Unidirectional level Shifting 1.8V to 3.3V
U30_newA
PS 12C0_SCL 1V8 0 PS_12C0_SCL 3V3
PS_12C0_SCL_1V8 Lol AL Bl PS_12C0_SCL_3V3 p— .
PS_12C0_SDA 1V8 3 8 PS_12C0_SDA 3V3
PS_12C0_SDA_1V8 A2 B2 ok PS_12C0_SDA_3V3 110 e - S—
PS_ANL_GPIO_02_1v8)— S ANL GPIO 02 1V8 4.} 53 B3 (il PS ANL GPIO 02 3V8 55 AN GPIO_02_3V3 GND 14 | veea  vees | |GND (P
PS_ANL_GPIO_01_1V8 PS ANL GPIO 01 1V8 5, a4 B4 (il ESEANERGRIOR0185Y3 PS_ANL_GPIO 01 3V3)|{ /° [ SPI shared CLK_1V8 M; Al B1 f 00— Shared_CLK_3V3
SPI_shared_MOSI_1V8 — A2 B2 SPI_shared_MOSI_3V3 i
PS_DIG_GPIO_02_1vg —>-DIG GPIO 02 1V8 6.} g Bs ko5 PS DIG GPIO 02 3V8 55 15 Gpio 02 3v3 CS TastADC_02_1V8 3o A3 B3 g CS TastADC_02_3V3
CS_fastADC_01_1V8 %o A4 B4 < CS_fastADC_01_3V3 X
PS_DIG_GPIO 0L 1V8 PS DIG GPIO 0L 1V8 7, g B6 it PS DIG GPIO 01 3V3 PS DIG_GPIO 0L 3V3 , 5 DIRL RI93 | j
) ) OE DIRl <~E—B R 2 1V8_PER
PLI Collective FLT 1v8 Ll Collective FLT 1V8 8, | 1, B7 i3 PLI Collective FLT 3V3 5 eoiiective FLT 3V3 DIR2
SPI_shared CS 1V8 9 2 SPI shared CS 3V3 8 DIRS [~p—1 1052 yonp
SPI_shared_CS_1V38 A8 B ok SPI_shared CS 33 Nori e Tayout GND}—s GND DIR4 [<~— R194 |
R211 : | o P01V PER
1V8_PER 2 [ yeea vocs L9 2L 03V3_PER U30_old and U30_new do SN74AVCATT74 2 |
10 OF GND 11 200K not have a alphabetical 10k _3 GND
C117 C118 suffix it is only called ’
100nF TXS0108EQPWRQ1 100nF U30_old and U30_new R195 4 VL TR
GND 2 -
NEW GND GND Either the old or the new 10k _ 3
level shifter must be " SN2
assembled but not both 6 1
DIRe 2 1V8_PER
OLD 1962 jonp
1V8_PER 3V3_PER
R176 [ [R177 R178 []R179
dnp | |dnp dnp | |dnp
U30 oldA
PS 12C0 SCL 1V8 3 [ ,; B1 Ld8 PS_12C0_SCL 3V3
PS 12CO SDA 1V8 4 7 PS 12C0_SDA 3V3
- =2 < Note: by the correct
PS ANL GPIO 02 1V85, | ,, B3 L6 PS_ANL GPIO 02 3V3 configuration of the DIR
pins the 10 ports act as
PS ANL GPIO 01 1V86 [ ,, B4 S PS_ANL GPIO 01 3V3 input and output as
specified by the port
PS DIG GPIO 02 1V8 7, [ .. B L4 PS DIG GPIO 02 3V3 direction
PS DIG GPIO 01 1V8 8 [ .o 86 3 PS_DIQ GPIO 01 3V3
PLI Collective FLT 1v89 [ .- . 12 PLI_Collective FLT 3V3
SPI shared CS 1V8 10 [ o oo | BEER SPI_shayed_CS_3VY3
GND dnp
“lriso “|rist “|risz “|risz “|riss ~|Rriss “|rigs “|ris7 “|riss “|rigs “|rigo “|Rie1
dnp?: 10k dnp?: dnp?: dnpz: dnp:: dnp:: dnp:: dnp:: dnp:: dnp:: dnp?:
‘ ‘ ‘ ‘ —L-c109 ‘ ‘ ‘ ‘
GND | GND | GND | GND | GND | GND 1V8_PERC | GND | GND | GND | GND | GND | GND
1V8 PER R192 75 VCCAGND END) 3vséPER
- 3V3_PERC — VCCB OE -
200k
C108 i i
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Bidirectional Level Shifting 1.8V to 3.3V

Note: In the layout

U25_newA U25_old and U25_new do
PS GPIO1 0 PS 3V3_GPIO1 not have a alphabetical
PS_GPIOL Lol A1 Bl ki PS_3V3_GPIOL ot 1t i oy catled
S AERIEE PS_GPIO2 3.0 Az B2 |8 PS_3V3 GPIO2 CEERERIGE U25_old and U25_new.
PS GPI0O3 6 15 PS 3V3_GPIO3 Either the old or the new
PS_GPIO3 A5 B5 PS_3V3_GPIO3 Tovol shiftor must be
BS GPIO4 PS GP104 7 A6 B6 14 PS 3Vv3 GPIO4 BS 3V3 GPIO4 assembled but not both
PS_GPIO5 ESIGRIOS 4l A3 B3 kall PS_3V3 GPIOS PS_3V3_GPIOS
PS_GPIOG FSIGRIO0 5| A4 B4 (il PS_3V3 GPIOG PS_3V3 GPIO6
PS_GPIOT FSIGRIOT 8l A7 B7 i3 PS_3V3 GPIO7 PS_3V3 GPIO7
PS_GPIOS ESEGRIOS %t A8 Bg (il ESE3VIAGEI0F PS_3V3_GPIO8
1V8 PERC Z | vcea vees 2 = 3V3 PER
8 10 11 8
—Lcmo OE GND —LC101 200K
100nF TXS0108EQPWRQ1 100nF
. GND
NEW (Version 3) an D
OLD (Version 2)
U25 oldA
PS_GPIO1 3.0 a1 81 L8 PS 3V3 GPIOL
PS GPIO2 4. B | PS 3V3 GPIO2
PS GPIO3 5:] As B3 |6 PS 3V3 GPIO3
PS_GPIO4 6.0 as B |l PS 3V3 GPIO4
PS_GPIOS5 2] As 85 4 PS 3V3 GPIO5
PS_GPIO6 8:] as 86 |3 PS 3V3 GPIOB
PS_GPIO7 9.1 A7 o e PS 3V3 GPIO7
PS_GPIOS 19, rs . PS 3V3 GPIOS
GND dnp
Mrise Y|rise R160 o R162 o R163 R165 “|R166 ~|R167
dnp:: dnp:: dnp?: dnp?: dnp?:
c119 ‘ ‘ ‘
GND | GND | 6ND | GND | GND | GND | GND | GND GND | GND | GND | GNDGND ND ND | GND
1V8 PER
8 U25_oldl
1V8 PER R218 75 VCCAGND D) 3V36PER
= 3V3_PERO——1 VCCB OE 8
200k LSF0108-01
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1/
= 1
! PHY MDIO P 128 MDIP[0] LED[0] 14 PHY LEDO
I_PHY MDIO N__127 MDIN[0] LED[1] 3 PHY LED1
i oty oI b i24 LED[2J/INTn |12 PHY LED2 ® 1V8_PER
MDIP[1] TP42 r’Wv—OlVS PER
: PHY MDI1 N 23 MDIN[1] CONFIG 15 !
|_PHY MDI2 P :Zg 9  CLK 125MHz P Hrv-—2eND MPZ16085221ATA00
PHY MDI2 N 121 MDIRT2) G u3 c3
PHY MDIZ N 125 MDIN[2] s e ook R49 3
i 0 XTAL_IN | CLK VDD GND
PHY MDI3 P '18 MDIP[3 - 33
" PHY_MDIZ N__17 (3] 32’/1 2 — 470nF =
,‘—‘—I MDIN[3] XTAL_OUT GND OE/ST [RE-To ey X4 .
bocoooooooooooo 4 = = 1 1
ETH MDC 7 MDC RESETn ETH_RST 1V8_PER GND SiT8008, 25 MHz ! PHY _MDIO P ! 9 DL+ RJ45 LAN !
:I ° |_PHY MDIO N ! 8 | b !
Rs0 < ETH_MDIO 8- mpIO {_PHY MDIL P | 7| o L)
1V8_PERO——1 1 4 |_PHY MDIL N ! 6 | po '
4k99 X551 SLINP S_OUTP =< D e 2 Dar '
,,,,,,,,,,,,,,,,,,,,,,,,,,, T T e 1 L] L ]
\ o L S N i PHY MDI3 P i 3 gi [] i
[ ETH_TXCK ETH TXCK 53 TX_CLK RX_CLK 46 ETH RXCK ETH RXCK i PHY MDI3 N . 2 | pa :
ey ! ]
[ ETH_TXCTL ETH_TXCTL 56 Tx_CTRL RX_CTRL 22 ETH_RXCTL ETH RXCTL> R51 GND fica L yee |
PHY LEDO 0k [100nF 10 1
ETH TXDO 50 44 ETH RXDO GNDl—‘ GND !
ETH_TXDO S =11 TXD[O] RXD[0] 7= e e ETH_RXDO MMBT3904 4 !
ETH_TXD1 RS 0 TXD[1] RXD[1] 77 ST ETH_RXD1 R52 220 3V3_PEROT‘ LED1_Y/G+ !
ETH_TXD2 ETEXDS 55 TXD[2] RXD[2] 78 EinERXDS ETH_RXD2 GNDI | = LED1_Y/G- |
ETH_TXD3 TXD[3] RXD[3] ETH_RXD3 T4 R53 5o 3V3_PERO—2— LED2 G/Y+ ]
R54 { LED2_GIY- 1
ETHG 88E1512-A0-NNP21000 ETH@— 777777777777777777777777777 PHY LED1 0k o e !
MMBT3904 |
u u2C s GND| 7499110123 |
o AVDD18 5
1V8 _PER 75 VDDO AvDD18 19 /7
VDDO AvDD18
C5 C6 C7 52 VDDO AVDDIS 26 C8 Cc9 C10 Cl1 FGND
| 470nF 470nF 470nF 38 470nF A470nF A470nF 4.7uF |
GND} 10 AvDD18 1GND 1
VERREES e B |H900FE__16np
DVDD1V _ 6 DVDD IGND 111000V L
1
1 42 | pvop  avopisout =4 [ [ 1 g210
TC13 TCl4 _l_CIS C16 TC17 L4 C18 e
GND} A7uF [ 470nF | 470nF 140 | hopp out  AvDDS3 gg] 470nF | 10uF _AvDD3 AT0F__ 5 3v3_pER — |GND &
36 AVDD33 MPZ1608S221ATA00 M
3V3_PER REG_IN 30 R56 /7
—Lc19 —cho RSET ==—_ _F—{GND
37 REGCAP1 4k99 FGND
10uF 470nF C21 41 REGCAP2 VSS 57 GND
220nF
88E1512-A0-NNP21000
U2B
P
TSTPT
é HSDACP
HSDACN
88E1512-A0-NNP21000
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Bidirectional Level Shifting 1.8V to 3.3V SD Card Connector
GND
c71
70nF u13
1V87PEROL5 - vCeA VCCBO %—O3V37PER 16
VCCB1 —=<
/ eSD_DAT2 1
SDG)_ SD_DATO 6 18 SD_DATO SD_DAT3 2 D2
SD_DATO DATOA DATOBO <u14€— = o oD 5 CD/DAT3
DATOB1 <—— = 1 CMD o
3V3_PERC VDD 2
SD_DATL SDEDATL Lol DATIA  DATIBO i —eSD DATL —Lc72 ESDEGER 2 CLK 8 B
: =
DAL | el 47uF e e | SO gﬂ% z
SD DAT2 SD_DAT2 1 DAT2A DAT2B0 8g3 eSD_DAT2 GND16V eSD_DAT1 8 DATL 5
DAT2B1 |—x EEE e ol g
SD_DAT3 3 22 eSD_DAT3 G2 ENID S
SD_DAT3 DAT3A DAT3B0 (iff——=0—2R2 — S5 GND o
DAT3B1 [l &1 GND R
GND} GND o
SD_CMD SD_CMD 4 cMDA CMDBO :2d _eSD cvD > I
CMDBL 2 P SD CD_S 9 | oo %
[Sb_CLK SD_CLK 9! CLKA L T o I s |2
rrrrrrrrrrrrrrrrrrrrrrrrrrr CLKB1 p—=—x GND———— 8
3 R 2 E
1V8_PERO=—- GND GND
: SEL_SD 24 SEL GND 11
GND—2—ww !
TXS02612RTWR
SEL_SD on DGND to enable BO €
D
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JTAG-Interface PJTAG-Interface (optional) SPI, UART, 12C-Interface (from Processor System)
JTAG/UART header ("XMOD FTDI JTAG Adapter‘-compatible) for access to ARM JTAG
MPSoC module
X8 cos %o SPI, UART and 12C Connector @ 3.3V level
5 dnp VTREF 1 2
3V =—TI—3—0
33V 8 3V3_PER NTRST PS_LVBO—— T, < 3V3 PER w0 3V3_PER
VIO —m——————0OPS 1V8 3 4 GND
DI S TACIRID s s s lenD GND o I, 9 GND
o 5 $—<—(PS_UARTO_TX | Tue  [PITAGOTMS —H 7 s | -£—GND e Y
=5 8 S AT TeK ETAGETeR —= e w0 |2 oo EXT SPIO MOST 5 | 5 , [_sEXT SPI0_MISO
10 9 RTCK 11 ] 12 EXT_SPI0_SCLK 4 10 EXT_SPIO_CS
TDI F E =< 11 12 GND 4 10
™S 2] 4 o it TDO PITAGOTDO L2 | 15 14 | 1¢ EXT UARTLI RX 5 |, ,, |1 EXT UARI1 TX
SRST RES 15 | 16 10 |18 EXT 12C1 SCL__ 6 |, ,, |22 EXT I2C1 SDA
1 17 18
GND : GND ] L 1718 GND
GND'I‘ GND oND P enD OR 52 11920 |20 GND PL-106-:02:1-0°K
TE0790-Base HTSS-110-01-L-DV
XMOD-FT2232H header: JTAG and UART T . e
Bidirectional Level Shifting 1.8V to 3.3V
2x Isolated CAN-Interface
(renamed numbering, because multi channel design in Altium Designer starts with index 1 instead of 0)
CAN_RXD1 REPEAT(CAN,1,2) U_LevelShiftingXMOD
PS_CAN_RXDO | . _Levelsh
RSECANERADO isoCAN.SchDoc LevelShiftingXMOD.SchDoc
PS_CAN_RXD1 ‘57 e, EEL
PS_12C1_SCL PS_12C1_SCL EXT_I2C1_SCL =
CAN RXDIL2] CANERAD REPEAT(CAN_RXD) PS_12C1_SDA PS_I2C1_SDA EXT_12C1_SDA IRIZCIRSDA
PS_UARTL RX —Po UARTL RX PS_UARTL RX EXT UARTL RX ISUARTSRXS
I P L = — - T
Sl LXDIL2] CAN TXD _— REPEAT(CAN_TXD) [ PS_UARTL TX — " PS_UARTL TX EXT_UARTL TX —
S B [ PS_SPI0_MOSI —— 55 SPI0 MISO > PS_SPIO_MOSI EXT_SPIO_MOSI EXTSPI0_MISO
PS_SPIO_MISO +——F=—25075ciK PS_SPI0_MISO EXT_SPI0_MISO EXT SPI0 SCLK
[ PS_SPI0_SCLK PSSPI0 CS > PS_SPI0_SCLK EXT_SPI0_SCLK [ —=5+ SPI0 S
[ PS_SPI0_CS > PS_SPIO_CS EXT_SPIO_CS [_*
Isolated External GPIO Interface
U_isoGPIO
isoGP10.SchDoc
ES.CRIOILS] + 1 PS_GPIO[L.8]
PS_GPIO1
Eg gg:gg %3 PS GPIO2 REPEAT(DiagLED, 1,4)
PS_GPIO3 DiagLEDs.SchDoc
PS_GPIO1 8
PS_GPIOL 13 Lo CPIOd
PS_GPIOL 14 1> GPIOS £ CRIOMLAL, PS GPIO ) peppaT(Ps_GPIO)
USBO DIR PS_GPIO6
USBO_CLK PS_GPIO7
USBO_NXT, PS_GPIO8
Isolated SPI-Interface USB Pins on Header
(for use as extension port or pin use as GP10)
U_isoSPI
isoSPI1.SchDoc
I > SPI1_SCLK -
PS_SPIL_MOSI—_ > SPI1_MOSI USBO_STP CH [P ngg B'I-F*; USB0_CLK
PS_SPI1_MISO | SPI1_MISO USBO_DATA3 212 10 |22 USBO_DIR
PS_SPI1_CS I > SPI1_CS USBO_DATA4 213 | TS50 x| USBO_DATA?
USBO_DATA5 o I USBO_NXT
USBO_DATA6 Z 5 13 3 USBO_DATAQ
USBO_DATA7 6 14 USBO_DATAL - _ -
1V8_PERO I R T 01V8_PER Title XMOD.SchDoc Technische Hochschule Niirnberg Georg Simon Ohm
J_ 8 s 16 16 J_ \gl\{)a‘ts;gr;(\?fstg 10
o L iirnberg
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{_CAN_RXD

CAN_TXD

GND

2pol Pin-Header for debugging purposes
(or do not place CAN PHY chip on-board
and use RXD and TXD externally)

Isolated Po

P1

1
2

SMD-Header_2x1

wer Supply

3v3 PER
9
U9
5 EN D2
-5 ok vCe
GND|—4‘ GND D1
SN6505BDBVT

LV side Isolated side
1V8_PER
c34
5V _isoCAN
C35
100nF U6 = CAN_H
1 6 100nF
VDDA | VDDB —
GND—2— GNDA | GNDB |23 R 15 DS
3 Y 62 C36 4 3
4 13 GND_isoCAN T IANY GND _isoCAN
— NC. CANH i o ) SEm )
—1 NC. CANL (et R77 —— YY" Y\
TXD I.C. —— 744235900
7 s g 62 ESDCANO01-2BLY
oND—231 GNDA | oNDB [2__GND isoCAN CAN_L
MAX14878
CAN Connector
X7
5V isoCAN  R78 dnp , [T
CAN_H — 2 |,
CAN L s .
GND _isoCAN a |,
dnp
R79 IPL1-104-01-L-S-K
c37
| 10603
c38 | I50v
||_| 1nF
| GND U D6 u7 5V_isoCAN
100nF 1 6 2 1 1 5
5 g\#P ouT RS0 TP68
9 : g BAT20J a0 29k4 a0
2 t 5 GND_isoCAN = 2 4 =
)|if ¢ 22uF GND ADJ 104F
i D7 16V LT1761-BYP R81 0603
3 [l L4 2 1 0805 9k31 10V
76p390015 GND _isoCAN
i BAT20J
!
i
i
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|
- . | .
Level Shifting 1.8V to 3.3V LV side | Isolated side
!
i
1V8_PER 3V3_PER i
3V3_PER i 3V3_isoSPI
cr? u17 c78 c79 u18 i c80
GND ot veea  vees 8 F jenp onob—{P2E 4L vob1 | | vop2 8 |22 {6N_isosp
1 12 SPI_MOSI 3V3 Y& Y & SPI Connector
37 AL Bl =TSP MISO 3v3
3 ﬁg gg 10 SPI SCLK 3V3 SPI SCLK 3V3 3| \/\\ VOA |14 isoSPI SCLK 3v3
2 B4 |d__SPI CS 3V3 SPI_ MOSI 3V3 4. & vos |1 isoSPI_MOSI_3V3 d d
SPI CS 3V3__ 5 12 isoSPI_CS 3V3 ) R120dnp x12 R121dnp )
R122 =i em Ao+ VIC vocC 3 3V3_isoSPI GND_isoSPI
7] = 15 1 SPI_MISO 3V3 6 11 is0SPI_MISO_3V3 1 4
OE DIR1L 1V8_PER B VoY) VID ) 14 .
16 2 isoSPI_MOSI_3V3 » s is0SPI_SCLK_3V3
DUR2 |55 10k 4 isoSPL_MISO 3V3 5 | - - |6 isoSPLCS 3V3
7 DIR3 <re— ~—>—GND 2 9
GND { GND DIR4 <>— R123 3 £ GND1 | [ GND2 —¢ PO DK
SNTAAY GATTTA z 316¥—01V87PER GND1 | | GND2
1 GND  ADUMA4401 GND_isoSPI
GND
R124 1
2 [ DAL take ADUMA4402 if SoC acts as SP1 slave
i3
Y G alternative pin-compatible part: Texas Instruments 1ISO7741DW
42|-'Wv—101V8_PER
10k 4
- —2—GND
Isolated Power Supply
csl
| 10603
3V3_PER c82 |50V _
Q | [L000F\ ;! o1 Vs inF 3V3_isoSPI
e 3 L g 2 L ; LN out 2 R126 TP74
EN D2 p=— o é. . . BYP 16k »
6 2 2 5 | ) 2 4
—— CLK vece AN |GND_isoSPI 2uF GND ADJ 10uF
4 1 D15 16V LT1761-BYP R127 0603
CRD | e oF 3 4 2 1 0805 ok31 10V
SN6505BDBVT 769390015 4
GND_isoSPI GND_isoSPI GND_isoSPI  GND_isoSPI
. q Technische Hochschule Niirnberg Georg Simon Ohm
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- Ffmrp 90489 Niirnberg
Size: A4 Revision: 3v00 GERMANY _
Date: 17.06.2020  Time: 23:24:34 | Sheet16 of 22 [Author: Andreas Geiger
Project: UltraZOhm_CarrierBoard.PrjPch
1 2 3 4




Bidirectional Level Shifting 1.8V to 3.3V LV side | Isolated side 10 Protection with TVS-Diode and PTC-Resistor
Repeat(10Op,1,8)
/< External_IO_Protection.SchDoc
GRIO 3V3 [IL8], GPIO 3V3 Fyp o inienio)
Repeal(e¥{GPIO) (| EXT_GPIO __ EXT GPIO[1.8]
3V3_PER 3V3_isoGPIO
C96 U24 T c97 Note: There is an error in the pin
1] 16 || | ; definition of the model therefore altium
ChU xg?l VE)/EE)S 10 ] L throws a warning. The pin needs to be
100nF 100nF defined as an output.
3 14 GPIO 3V3 1
7o e Vs [13_cpioavas
| o Vic —I2_GPIO 3V3 5
U_LevelShiftingEXtGPIO BL v Vs “1I__GPIO 3V3 6
LevelShiftingExtGP10.SchDoc 3V3_isoGPIO X3 3V3_isoGPIO
p p
DS 83 8; PS_GPIOL  PS_3V3_GPIOL ) o | o S |
PS_GPIO2  PS_3V3_GPIO2 { GND1 || GND2 GND_isoGPIO 2 10 GND_isoGPIO
P! P = = = =S T 1 -
S GPIOS PSTGPIO3  PS 3V3 GPIO3 8] o1 || Gupz 25 TS EXT GPIOL 5 |, ,, |1 EXT GPIO3 NS
S _GPIO4 PGl e evA @le EXT GPIO2 4 |, ,, |12 EXT GPIO4
p p — ' L -
e PSGPIO5  PS_3V3 GPIOS GND  ADUM4402 GND_isoGPIO GND_isoGPIO} o [ERREY |GND_isoGPIO
PS_GPIO6 P EHeE e VA @HIeE ! EXT GPIO5 & |, ,, |14 EXT GPIO7
PS_GPIO7 = Ve 3V3_PER ! 3V3_isoGPIO Inputs EXT GPIO6 7 | . ,. [_1s EXT GPIO8
DS IGoI08 > PS_GPIO7  PS_3V3_GPIO7 — W i . _ | . L | _
x> PS_GPIO8 PS_3V3_GPIO8 1 1 16 M GND_isoGPIO} 8 16 {GND_isoGPIO
GND | VDD1 | | VDD2 —5 I {GND_isoGPIO PSRBT L DK
100nF VEL VEZ < 100nF
PS GPIO[1.8
ESIGEIOITEG 3. via VOA |14 GPIO 3v3 3
| it vop 13 GPIO 3v3 4
5| oo Vic —I2__GPIO 8V3 7
| s VI 1T GPIO 3V3 8
2 oNp1 || eND2 —:
{ GND1 | | GND2
GND  ADUMA4402 GND_is0GPIO
Isolated Power Supply 102
|.0603
3V3_PER C103 1150V
®} | &R 1nF 3V3_isoGPIO
| U D19 u27 PY
s 22 s 100nF 1 g 2 L : L our 2 R161 TP8O
EN D2 = BYP
3¢ BAT20) C104 S C105
_6 | 2 2 5 | ; 2 4
CLK vce &% {GND_isoGPIO 2uF GND ADJ 104F
4 1 | D20 16V LT1761-BYP R164 0603
GNDf—— GND [l 3 : 4 2 1 0805 9k31 10V
SN6505BDBVT 760390015
i BAT20J 1
i GND_is0GPIO GND_is0GPIO GND _is0GPIO GND _isoGPIO
i
i . q Technische Hochschule Niirnberg Georg Simon Ohm
i Title isoGP10.SchDoc Wassertorstr. 10
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\oltage Divider

PTC for Overcurrent Protection

extGP1O

this resistor protects the IC-Pin of R168
rest voltage at TVS diode OR
R169 R170
intGPIO — 2 —
62 D21 6
CDSOD323-Togsc VZCKO010FF2G R171
100nF |C106 10k
Alternative PTCs:
Murata PRG21AR8R2MS5RA
GND_isoGPIO  GND_isoGPIO Murata PRG18BC6R8MM1RB GND_isoGPIO
. q Technische Hochschule Niirnberg Georg Simon Ohm
Title External_IO_Protection.SchDoc Wassertorstr. 10
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v

RI745, T9
3V3_PERO—NBIUE 1 {GND

D24 MMBT3904
R175]
PS_GPIO | OK

. . Technische Hochschule Niirnberg Georg Simon Ohm
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Notes: preferred to use 2x 22uF/50V capacitors at Vin, but this design uses 35V caps due to worse availability
Datasheet: recommended minimum input capacitance is 22 pF (including derating) ceramic with voltage rating
at least 25% higher than the maximum applied input voltage for the application.

at distributors.

PWR
L6 U10 (P TTP69 VOUT = 3.29V / 5A
1 ; 7 power supply for:
VIN 600 Ohm vin Vout SECSMOD - Trenz module (PL_1V8, PS_1V8, ...)
C41 C42 C43 C44 C45 GND 2 SYNC O B 5 R82 ca6
10pF 10pF 10pF 10uF 33nF Z Q 4k7 C47 ——=C48 —— 220uF
35V 35V 35V 35V 50V 3 o =z 6 470nF 22;,1F 22;,1F
GND GND GND GND GND e 2 8 SRR
171050601 C50 R83
220nF 1k5
R84 dnp
—
EN-Pin: — -
Connecting this pin to GND disables the device. Connecting this R85 GNDGND GND GND GND
pin to a voltage higher than 1.18V typ. (but <6.5V) or leaving it dnp
floating enables the device. This pin can be used in order to set an BZX84C5V1
external UVLO through a resistor divider. If this pin is
left floating the device is always on. 1
GND GND
PWR PWR
L7 (P ) Uil , (P TTWO VOUT = 3.29V / 5A S
VA 600 Ohm VL pCt ! OBELAER - digital and analbg sockets
C51 C52 C53 C54 C55 GND 2 SYNC o B 5 R86 +|_cs6 - SD-Card
10pF 10nF 10uF 10uF 33nF Z 0 4K7 C57 ——=C58 ——=C59 220uF - Ethernet
R221 | 35V 35V 35V 35V 50V 3 o = 6 470nF 22uF 22uF - CAN
[]dnp GND GND GND  GND GND g B X O SRR |g
171050601 C60 R87
220nF 1k5
R222 R88
— — -
LD R e - power supply for:
R89 GNDGND GND GND GND - digital and analog sockets
C122 dnp
100nF BZX84C5V1 recommendation from datasheet for VOUT = 3.3V:
VOUT - 10k - 3k16 - GND
GND GND  GND
PWR PWR
L8 (P ) U12 , (P TTPH VOUT = 4.96V / 5A
VIN Vin Vout i O5V_PER
= 3Vv3_MOD 3V3_PER
600 Ohm —I—C61 —I—CGZ —I—C63 —T—C64 J_Cﬁ5 oND 2 syNe o - 5 R90 + ces ko) o)
10uF 10uF 10uF 10uF 33nF == 2 5 10k C67 ——=C68 ——C69 220uF
R223 | 35V 35V 35V 35V 50V 3 (S 6 470nF | 22uF 22uF
[]dnp GND GND GND  GND GND i B T © SRR |3 R91 R92
171050601 C70 R94 100 1k
220nF 1k91
R224 R95
3V3_PER —1 1 '
OR 47k l Ro6 7 GNDGND GND GND GND
c123 | fdnp BZX84C5V1 9] \aD10  Z[ \uD11
100nF . g =
GND  GND GND GND

The delay time between the power supplies U10 U11 and U12 is determined by R88 C122 R95 and C123.
The delay time can be estimated as follows: t_on = -tau * In(1-(U_en/U_max))

tau = R*C

U_en=1,27V

U_max = output voltage of prior stage (e.g. 3V3)

Since the input current of the EN pin is about 21pA the real dealy time is a bit longer than the calculated value. With the values above

there is a delay of about 5ms,

5V_PER
[®)

R93

1k5

\:\D 12

anig

Q

Title Power_Supply_1.SchDoc

Technische Hochschule Niirnberg Georg Simon Ohm
Wassertorstr. 10

Size: A4

Revision: 3v00

90489 Niirnberg
GERMANY

Date: 17.06.2020

Time: 23:24:34 | Sheet20 of 22 [ Author: Andreas Geiger

Project:

UltraZOhm_CarrierBoard.PrjPch

3




PG Module PG_Module

power good signal from Trenz module
to enable banks and peripherals after
module is supplied sufficiently

bank power supply with jumper selectable
(place near to Trenz module!)

R128 VCCO 47 1-8V (fixed 1.8V)
TP76 OR -
R129
1.8V (1.2 - 1.8V)
PWR PG_Module _R204 10k PWR e PWR s pecokid
L9 (P u22 1.8V / 2.0A . L10 @ R130 @ 1V879MOD R131 LoV is- ey
5V_PER PVIN SW —E—— YN — — oveeo_gs 18V (12-1.8V)
600 Ohm l | PVIN sw 144 LouH 0R 0R
AVIN SwW R133
C85 R134 205 OR 2 12 EN SW 6 C86 VCCO_64 1.8V (1.2 - 1.8V)
10pF 100k oo dpl 1 T vos =3 22pF []R135 ’_:'—OOR
6.3V T 1 o 6.3V | [24k9 R136
GND 10 SS/TR FB 2 GND VCCO_66 1.8V (1.2 - 1.8V)
OR
P77 3] MoDE e
o [aYa)
Zn zzZ
C87 R138 g 5 [OXT}
10nF [ Jdnp oa
6.3V <[~ |
-
TPS62097-Q1 |
GND  GND GND GND
PWR
ower supply for:
P WVBPER P ks
R203 - 12C Level Shifter
PWR PG _Module  R293 10k TP78 - Ethernet
L11 (P — uU23 1.8V / 2.5A 0 - SD-Card Level Shifter
VIN 2 vIN PWRGD -2 — DPWR A CIRLOdrAmme
600 Ohm R200 cs8s8 20K L12 - CAN Transceiver )
GND — dnp 3 EN BOOT 1 || Y Y\ - SPI, UART, 12C-Interface Level Shifter
C8 C90 11 - Isolated SPI Level Shifter
15uH €
10puF| 100nF 4 SS/TR PH 10 100nF - Isolated GPIO Level Shifter
35V
R141 A
CHDRRCED 5.} RT/CLK VSENSE k. — ; ” R142 T6
2k RESEH20) i
co1 9 3V3_PER = — {GND
R143 20k GND 1
100n R145 g comp pp L ?klg ! D17 4C795F __4C79;?F p16 DMUMo
412k co4 C95 TPS54260-01 STPS340-Y [ 46y | 16v V8 MOD R146 10
4.7nF 47pF o~ =
GND GND GND GND GND  GND GND GND  GND Vo4
R147550  T7
3V3_PER = — \ / {GND
D18 MMBT3904
o R148
Reference Design: TE0728 1v8 PER 0k

Reference Design: TPS82085SIL (TE0808/POWER.SchDoc) not in stock at distributors...
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Switch on current limitation  Short Circuit Protection Reverse Polarity Protection

Overvoltage Protection

VIN = 12..24 V

GND

PWR PWR
Q e, O @ i iy
2 : —— = 3 Q@PWR
s . J;_J- 5A Fast-Acting Fuse J;_J- ) s
], ;[ ==c1a [1R219 ATP108-TL-H = R172 D iCLs D23 GNDf4=—
3 8 10pF | |47k ATP108-TL-H 100nF | J47k SMBJ30A, 30V
3 8 — —
2], ol 35V
5 5 10
Y[ IPLI-105-01-L-D-K GND &b
R220 D22B
47k
o
z
. GND N
GND
BZX84C15
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A L@ GPIO to ANL SPI to ANL 12C to ANL 12C to DIG 2x GPIOto ANL| | 2x GPIO to DIG
| |
18x ANL of CH2 ?
| | 1 3.3V | | SD PHY SD Card
f f Level Shifter | I f f
] ] ] ] ]
10X ANL of CH3 Y
4XANL of CH1 — GPIO SPI 12C0 GPIO GPIO GBIt ETH PHY RI45
2x ANL of CH2 |— A
Isolated
10x ANL of CH3 — CANO CAN
4X DIG of CH1
GTB228 | GTB229 | GT B230 | GTB128 | GT B505 Ialktizd
10x DIG of CH2 ——
- oLl [ PLL-2C — CAN1 CAN
26x DIG of CH1 ——4
_____ HPB6E5 |2 Isolated
—
o >
28x DIG of CH3 > > ® - <Pl
™ ©
o -
<t MIO
20x DIG of CH2 ——4——— 1~ P 83
CPLD Isolated
5
2xDIG of CH5 +—— ~ ——-—--- HD B48 5x GPIO 8x GPIO
3
—l e HDB47 | &
22x DIG of CH4 ®
2x DIG of CH3 et 12X GPIO
SPIO UART1 12C1
8x DIG of CH4 | | |
| | 1.8V \
| Level Shifter | I f
16x DIG of CH5 ! ! 33V !
12D 6l ERE ITAG UARTO SPI, UART, 12C
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Collective_D_FLT[1..5]

Collective D FLT[1.5]
—

Collective_A_FLT[1..3]

GND

GND

GND

GND

[

i

PLI_Collective_FLT_3V3

U15E
Collective A FLT[1..3] 3V3_PER
3 14 fvee oD L
J—c75 —Lc7s
100nF 100nF 74HC32A
U16E
GND
14 fvee oD L
GND
74HC32A

U15A
R111 10k Collective D_FLT1 1
R112 10k Collective D_FLT2 2

7AAC32A

U15B
R113 10k Collective D_FLT3 4

7AHC32A U15D

R114 10k Collective D_FLT4 5

74HC32A

U16C

R
GND
R
GND

R
GND
R
GND

i

116 1ok

i

117 10

b

11910k

b

11510k _Collective D_FLT5 9

74HC32A
Collective A FLT110

74HC32A
U16D
Collective A FLT212

T4HC32A
Collective A_FLT313

7T4HC32A

T4HC32A

10k probe

testpoint for test purposes
to force a collective fault
error with an external 3.3V

Note: The collective fault
goes to the bidirectional level
shifter thats why altium
throws a warning (1/0 against
output)
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