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DIG 01 Ch[1.5] DIG 01 Ch
G 02 ChlL.b]. DIG 02 Ch
G 03 ChlL.b]._ DIG 03 Ch
G 04 ChlL.b]._ DIG 04 _Ch
G 05 ChlL.b]._ DIG 05 Ch
G 51" _DIG 06 _Ch
G 07 ChlLbl. DIG 07 Ch
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ANL 00 'P_S'i]= ANL_09
Q0

ANL00PIT 31— ANL 09 P

ANL 10 N3] ANL 10

ANL 10 PIL.31 . ANL 10 P
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CS_fastADC

SPI_shared_CLK
SPI_shared_CS
SPI_shared_MOSI
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PS_ANL_GPIO_01
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Repeat(Collective_FLT)
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clock signal distribution for CPLDs clock signal generation for CPLDs
o Y, CPLD _CLK1
VDD 4| vop
S IS A2k
ooS2 | o 3 10005113
GNDI—p”—- q| QRS £ |F—feno
O ] |
of 5 o 8 5 3
U2
19 < 5 8 9 o g 12
GNDI—— GNDS 3 & 3 § ZGND —=—GND
R206 R 20 | | | 1 VDD
GND——PR— 20} cikin* O o OGND —=—GND
- TPg3 1 R207
CLKin 21| o win oscout -2 @ CLKin1 , , uL \
CPLD TDI __ CPLD TDI[L.5 R208anp 22 | o LMKO0105  qoei |9 3 R CENAE
CPLD TDO=HI—LI'PLD TDOI L5 ~ 2 = |1
CBEDRICK VDD 2 | vdd vdd 2 VDD one [ SND_O=RT
CPLD_TMS R209 = = SiT8924, 4 MHz
R 24 a o S n S o 7 Cl114
cE2 8§ ¥ 2 ¥ SenD GND
CPLD CLK __CPLD CLK[1.5] 2383z 3 0= 100pF
| | | GND
— o~ [s2} < [Te} ©
< e
GND ol GNDg for JTAG chain set jumper:
PILOT D_OUT__PILOT D OUT[L 5] oD 1000F | ~ o 100pF o 1-2 X1
PILOT D_IN - PILOT D IN[L5] cus 1 S 8 C116 3-4 33V -5 e03v3 PER
VDD & &l vbD 5-6 VI 6]‘O =
7-8
Collective D_FLT_ Collective D FLT[L.5] 9-10 CPLD TCK 4 3
11-12 5 g g )
10, 7 c 5K
CPLD TS 12,] |, 5 jﬁn? <i
1
N GND . GND
U_LevelShifting 'I H1
LevelShifting.SchDoc e Gl G Y
PS_I2C0_SCL_3V3 PS_I2C0_SCL_1V8 PS_12C0_SCL TEQT90-Base
PS_12C0_SDA_3V3 PS_12C0_SDA_1V8 PS_12C0_SDA PLD TDIL
12
PS_DIG_GPIO_ 01 3V3  PS_DIG_GPIO 01 1V8 <} PS DIG GPIO 01 — 3 4 —
PS_DIG_GPIO 02 3V3  PS_DIG_GPIO_02_1V8 < PS DIG_GPIO_02 SroToos 5 6 SrTon
CPLD TDO4 O CPLD TDI5
CPLD_TDO5 11
Header 6X2

place near to
signal source

Pilot line through sockets

10Kk resistor: to protect power
supply against short to GND

R28 —p2 CS_fastADC_3V3 CS_fastADC_1v8 PL_CS fastADC 33 PER
5 - R41
Egg .':2'—'25 SPI_shared_CLK_3V3 SPI_shared_CLK_1V8 < ——( PL_SPI_shared CLK 105 SOIEARORIIT
T —r] SPI_shared_CS_3V3 SPI_shared_CS_1V8 - PL_SPI_shared_CS TP33
SPI_shared_MOSI_3V3 SPI_shared_MOSI_1V8 PL_SPI_shared_MOSI R43 PILOT A OuT2 R44 PILOT A INL ®
—
10k dnp TP39
R45  piioT A ouT3 R4 piLoT A IN2
e 4 = ®
PS ANL_GPIO 01 3V3 PS ANL_GPIO_ 01 1V8 PS_ANL GPIO 01 TP40
PS_ANL_GPIO 02 3V3 PS_ANL_GPIO_02_1V8 PS_ANL _GPIO 02
_ANL_GPIO_02_ _ANL_GPIO_02_1V8 _ANL_GPIO_ R32  piLoT D ouTt R47_ piLoT A IN3 PY
10k np TP41
1 > PLI_Collective_FLT_3V3 PLI_Collective FLT_1V8[ PLI_Collective FL R33 R34
> PL_ANL_GPIO_01 3V3 PL_ANL_GPIO_01_1V8 { PL_ANL _GPIO_01 >—|:lOE'LOT DOUIT2 m—r EILOTEDRINT
TP34
R35 R36
PILOT D ouT3 R36  piLoT D IN2
U_Collective_FAULT_logic T ——dnp oas
Collective_ FAULT _logic.SchDoc R37 R38
] PLI_Collective_FLT_3V3 >—|:105”‘0T DROUTL —r RILOTEDEING
i TP36
Collective D FLT[1.5 .
;
. —H_H—D Collective_D_FLT[1..5] R39 R40
Collective A FLT_Collective AFLTIT ST Coyiective  A-FLT[L.3] PILOT D ouTs R4 piLOT D IN4
10k dnp TP37
PILOT_A OUT_PILOT A OUT[1.3] R42_  piLoT D INS
PILOT A IN_— PILOT A IN|L 3] —Imp ®
&b TP38
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BANK 0 @ 1.8V BANK 1 @ 3.3V R e DU
U4A u4B R6L 51 S D
4
DIG 01 i A8, A8 - o €0, Co z; ; ? gg 8 (1”1’ VING s s | VIN
DIG_02 2 A9, An9 v v c1, cr it L D RE GND—Z- 7 s -=—{GND
DIG_03 5-f AL0, A0 > > C2, Cr2 =iz MW RE& ST DG 0 15 5V_PERC £ o 10 |0 5V_PER
DIG_04 e ALL AL < < c3, Craffais W R GND—+ 11 12 |12 {GND
DIG_05 P Al2, AM2 [} o) C4, Cr s T T 5 DG 10 05 3V3_PEROC | iz 13 14 12 | 3V3_PER
DIG_06 TP ALs AN C5, C5 o W50 016 10 01 GNDF— s e (2 eND o o
DIG 07 Al4, AMl4 C6, C6 7 1
11 0 R64 51 1 |, | 8 DIG I0 01 19 20 |
DIG 08 AL5, AML5 C7,Cn GND} 19 20 |GND
14 3 .05 DIG_10 02 DIG_10 03 m 2 DIG_I0 04
DIG_09 124 B15, BrS cs, Cra i< w2 R —2 a2 2
A A AAA-
RIGED S, B C9, Crog=izp AN DIG 10 06 DIG 10 05 GNP =2 2 = —6ND  p6 10 06
DIG 11 B13, B3 c10, Cr0 = A T R TR 2o [ 28
AN\ A\ AAA-
DIG_12 gofBi2 B2 c11, crai flizs L s oo bIG 10 07 ONDFZ— 2r 2 B GND o0 oo
DIG_13 S BLL Bri1 cl2, cri2fjads w2280 2z o |0
A\ A\ < > AAA.
DIGRIK i [E0 0 C13, Cr13 =iy > ™7 DIG 10 14 DIG 10 09 CND— =13t 2 = OND 16 10 10
DIG_15 2> B9, B9 c14, Cr14 M Bl 2 o
A\ A\ AAA.
pIGRTH 28 )| B8 B8 C15, Ch15 =iy T 1...05 ™ DIG_I0_18 DIG 1011 CNP— =% = 6ND  pi6 10 12
DIG_17 2~ 87,87 D15, D5 s 2 — L a7
DIG_18 50§ B6. B6 D14, D143 W R biG 1013 ONDF2 e w0 (£ jeno oo,
DIG_19 o B D13, D13 R e n a2
DIG_20 B4, B D12, D12 : GNDp—22 43 44 44 IGND
32 JoN » D 12g<g T [, ] 8 CPLD DigOut 01 DIG 10 15 7 w6 | DIG_I0 16
DIG 21 ScfB3 B3 D11, D~1 a2 w5 LB D e b e
RICR22 35§52 872 D10, DAOg=7T 3 "6 DIG 10 28 DIG 10 17 CND— %7 % = —O6ND 16 10 18
DIG 23 B1, BAL D9, DA9 o 50
PIGRZ: s 20 B0 D6, D6 flor? T T e WD Beout 02 DIG 10 19 GNP st = F2HOND 15 16 50
DIG 25 AO/GOEOQ, AN D7, DA7 IgUut_ 53 sz sa |24
DIG 26 g AL AN D6, D6 ff=3 St — . .
N Al AAA-
oo 27 o fon 2 R B 1 W8 RE0 51 DIG 1025 picio2r  CNPF— % I 1OND  pigio 22
9 ! ! 84 T 1 L. ] 8 DIG 10 17 59 60
Dlg, 2 g A D3, D"3gteg 2 T 7 DG 1o 19 DIG 1023  CNPF— 1% %=, —OND  pig 10 24
DIG_30 S A A D2, D2ff=s> 2 w218 0 ©la o
AB, AN D1, D1 GND—& 63 o4 |- {GND
100 55 A7 e v D 4 oI5 DIGI0 23 DIG_10_25 o ey DIG_IO_26
Res LA4128V-75TN100E LA4128V-75TN100E pig 1027 GNP 7 1OND pig 10 28
R L 71 72 |
PS_12C0_SDA_1V8 GND} noo72 |GND
= R o pe e oo s DIG 10 29 T Y DIG_10 30
GND} 75 76 |GND
77 78
ESERIG %f’;? 0L ’BIG Res 01 70 | 7+ o [0 DI Res 02 .Tpszs RICKCEICR0Z
dedicated inputs of CPLD chained programming interface Clock only for internal timing purposes. The input tq . GND|—82— 81 82 |-82_IGND .
R67 u4G output propagation delay time is independent CPLD Digin 01 T ooa fgp gy [oa ! CPLD DigOut 01
P59 1 I uU4D CPLD Digln 02 P [ CPLD_DigOut 02
—— RB8 51 23 u4c 87 88
TP60 RETE—F 571 | CPLD_TDI TDI GND|—2— o7 ss |28 —{GND
TPoL @ Chip Digin 0T — RIUST 62 | e L T @ DIC Res 03 o1 | ,. o5 [ sz DIG Res 0 g 12C0 SDA
CPLD Digin 02 _RIZ51— 73] | o KN L DIG Res 05 o3 | o . | os__DIG Res 06 :TPBS
— R/3
/PILOT_IN RIZ51 77 DIG Res 07 os o :
| CLKo/I TP67 95 96 Collective_FLT
LA4128V-75TN100E oND—2] o % = TonD
LA4128V-75TN100E LA4128V-75TN100E EILOT U 99 | g9 300 | 100 PILOT IN_ 56T 1N
3V3 PER L_oc1 G2 |
GND @ e GND
Power Supply of CPLD U4F ! '
L &ND HSEC8-150-01-L-DV-A-BL
1V8_PER U4E 7
9 13 8 GND (Bank0) D4 USA
5 VCCO (Bank0) 26 GND (Bank0) BAT46W USB
lcoo _fcos  _coa 25 | yce GND &
3 2 PILOTIN O 2 4 I/PILOT IN 1
00nF  JLOONF  JLOONF 40 | V/CCO (Bank0) | SOID (EEL), G3v) & Xg N g
vee GND (Bankl) : c25 3V3_PERO VCC GND |GND
3V3_PER GND}— ' 85 VCCO (Bankl) 27 OND i 00NF  74AHCLG14GW,125 74AHCIGLAGW, 124
22— VCCO (Bank1) 25— GND (Bank1) P ’ je 2
vce GND (Bankl)
cor dcos lcoo _fcso _lesr  _fee  _lcas 83 Vcco (Banka) 5 | GnD an | oo
T —F —Il’ —Il’ —ll— T vce GND (Bankl) . : .
| 100nF 00nF 00nF 00nF 00nF 100nF 100nF 95 VCCO (Banko) 96 GND (Banko) Title Digital_Interface.SchDoc Tweggsrgft%rlzttiolcgschule Niirnberg Georg Simon Ohm
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X5

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

o~
GNDfe*-{ 1 2 2¢{GND c-— ATy
3 13 4 |2 A o 1
VINO —— OVIN ! ﬁ I 81 |
GND|—— 7 s {GND | ANC 2P !
5V_PERO 9 10 O5V_PER I = |
GND 11 1 o1 12 GND 1 ANL 02 |
3V3_PERC 13 113 14 |22 03V3 PER : ﬁ L 83 P :
15 16 - L
ANL 01 p GND— =1t 20 = OND anp o2 p | ANCO04P_ |
ANL 01 P 17 18 ANL 02 P |
ANL 0T N _ANL 0L N 19 |10 20 |20 ANL 02 N AN T ! ANL 04 :
21 22 ANL_05 P
ANL 03 p L_ANL 03 P ONDF— 2 251D ancoap P | ANLO5 N |
ANL 03 N |_ANL 03 N 25 | o 96 |26 ANL_04 N ANEOATN | ANLOGP |
27 28 ANL 06 N \
AL L ANL 05 b ONPP 2 2 T AOND ANL 06 P o | ANLO7P_ 1
ANL 05 N _ANL 05 N 3 | o e |22 ANL_06_N VAN IMOEN | ANCO7 N_ |
GNDI KT R I 7! IGND , ANL 08 P \
ANL 07 P ANL 07 P 35 S B 36 ANL 08 P ANL 08 P 1 ANL 08 \
I
ANL 07 N —ANLOT N v E A ANL 08 N 1"ANL 08 N | ANLOS R
] = I
ANL g9 p L_ANL 09 p GNP, 71 °% 4% = —1OND anc 10 p | ANL10P_ 1
ANL 09 N = o ANL 10 N 2NL 10 P I ANL 10 [
ANL_09 N 43 4a ANL_10_N | = I
| . I
GND}—22— 45 45 [—*¢—|GND —
[ SPI_shared_MOSI A7 {47 a4 [A8 SPI_shared CLK |
12C_shared_SCL 49 149 50 |20 12C_shared_SDA
GND—2 51 52 (=2 |GND
© I SPI_shared_CS 53 {53 54 |54 CS_fastADC | ©»
g PL_ANL_GPIO 01 e = PS_ANL_GPIO 01 g
(=2 58
= GND}—3— 57 s8 [2—|GND 2
> PS_ANL_GPIO 02 9 s oo [0 ANL_Res 01 : P45 S
ANL Res 02 ANL _Res 03
E TP46 g - o e ” - £ TP47 P
e}
3 T ANL Res 04 " 65 | o o |68 ANL Res 05 ) g
g A ANL Res 06 67 | o7 op |58 ANL Res 07 TPEL S
QB 69 70 D
2 S ANL Res 08 CNP—, 71 % 7% 7, —1OND AN1 Res 09 P53 2
z TP54: ANL Res 10 FER S ANL Res 11 : TPoe =
GNDI 75 75 76 76 | .
P56 ANL Res 12 T 77 78 |18 [ Collective ELT Collective_FAULT goes to all sockets
PILOT_OUT > 2 179 8o |20 PILOT_IN
GND—%+ &1 2 (22 |GND
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Collective D _FLT[1.5]
=

[ Collective D_FLT[1..5]

Collective A FLT[1.3]
=

[ Collective A_FLT[1..3]

U15A

Collective D FLT1

Collective D FLT2

TAHC32A
uisB

Collective D _FLT3

T4HC32A

Collective D_FLT4

T4HC32A
U16C

Collective D_FLT5

T4HC32A

Collective A FLT1

7T4HC32A
u16D

Collective A FLT2

T4HC32A

Collective_ A FLT3

TAHC32A

U15E
T4HC32A

GND VCC

=

10k

GND

ER 3V3 PER
U16E 8
:—75 T4HC32A = :%76
[L00nF fa) [L00nF
Z
(O]

U15D

9]
z

}_T;

PLI_Collective_ FLT_3V3

T4HC32A

testpoint for test purposes

error with an external
probe

R118 to force a collective fault

3.3V
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Bidirectional Level Shifting 1.8V to 3.3V
1V8_PER 3V3_PER A
R176 [ [R177 R178 [ |R179
dnp | [dnp 220 | [220
U30
PS 12C0_SCL _1V8 %«> Al B1 ‘73 PS 12C0_SCL 3V3
PS_12C0_SDA_1V8 531> A2 B2 5 PS_12C0_SDA_3V3
PS_ANL_GPIO 01_1V8 5 A3 B3 5 PS_ANL_GPIO_01_3V3
PS_ANL_GPIO _02_1V8 7 Ad B4 7 PS_ANL_GPIO_02_3V3
PS_DIG_GPIO _01_1V8 3 A5 B5 3 PS_DIG_GPIO_01_3V3 —
PS_DIG_GPIO_02_1V8 ) A6 B6 > PS_DIG_GPIO_02_3V3
PLI_Collective FLT_1V8} 0~ A7 B7 0 PLI_Collective FLT_3V3]
PL_ANL_GPIO_01_1V8 3 A8 B8 o PL_ANL_GPIO_01_3V3
« ~ ~ ~ ~ ~ 3V3_PER lVSGPER OE 20 ~ ~ ~ ~ ~ ~
R180 R181 R182 R183 R184 R185 2 R186 R187 R188 R189 R190 R191
] K ] ] ey ] R192 VCCA ] ] ] ] =) ]
dnp . 10k dnp dnp dnp dnp . 19 | veceenD L GND dnp . dnp dnp dnp dnp dnp
2 2 2 2 2 2 500K 2 2 2 2 2 2
Al m «| » « o « m « m =] m C108_|C109 LSF0108-Q1 Al o «| » « o < m « m =] ™
GND GND GND GND GND GND EOOHF 00nF GND GND GND GND GND GND 2
o) GND GND o)
1V8_PER 3V3_PER
Level Shifting 1.8V to 3.3V
1V8_PER 3V3_PER
C110 U3l Cl11
14 13
GND t VCCA VCCB GND
SPI_shared_MOSI_1V8 100nF Lo AL Bl (12 100nF SPI_shared_MOSI_3V3
SPI_shared_CLK_1V8 3 A2 B2 0 SPI_shared_CLK_3V3
SPI_shared_CS_1V8 Z A3 B3 5 SPI_shared_CS_3V3 ©
CS_fastADC_1V8 Ad B4 <t——— 1 CS fastADC_3V3
— R193
7. GE DIRL <112—|L|-'VW—101V8_PER
DIR2 e——— 110k 4
8 DIR3 joe— s —=-GND
GND t GND DIR4 <— R194 4
SN74AVCATT74 |2 [ CLVEPER
110k 4
v —2GND b
R195 4
7 1V8_PER
110k,
=, —{GND
R196 1
42|-'Wv—01V87PER
110k 4
tr—=-GND
D
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ETH—MDI@—:A '
|_PHY MDIO P 128 14 PHY LEDO
| _PHY_MDIO N 27 MIIRION LEDI[0] 13 PHY _LEDL
— =20t MDIN[O] LED[1] 1V8_PER
| 1 LED[2)/INTn 12 PHY LED2 o R48 8
%‘; MDIP[1] TPA2 |-w\,—01vs PER
ML 12 MDIN[] CONFIG 0R L3
|_PHY MDI2 P 122 CLK_125MHz ji e —2aND MPZ16085221ATA00
MDIP[2] CLK125
PHY_MDI2_N 21 U3 c3
| MDIN[2] ot ok R49 g
! ! XTAL_IN —1 CLK VDD GND
|_PHY MDI3 P 18 MDIP[3] 33
I PHY MDI3 N 17 3 2 = [ .1 470nF ==
—EEMRIE M L25e MDIN[3] XTAL_OUT =23« GND OE/ST R | X4 \
b e e e -
R210 : I |
ETH MDC 7 MDC RESETn 16 ETH RST 1v8 PER GND SiT8008, 25 MHz : PHY MDIO P, 9 DL+ RJ45 LAN i
OR = | _PHY MDIO N | 8 | by |
R50 ETH_MDIO 8¢ MDIO i PHY MDI1 P | L D2+ iy
1V8_PERO—L—] 1 . — Lt 5 b2 |
4k99 X451 S_INP S_OUTP P2 LY MOLZ P 2 D3+ :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 _
A ) 2% SN SEOSIE X iA ; |_PHY MDI3 P | 3 gi K
| ! | ! []
[ ETH_TXCK »——EH TXCK | S8} 1y ¢k RX_CLK |28 ETH RXCK | ey RycK — L bl 2 ps )
| ! ' ! L e e e -
' i ' f |
[ ETH TXCTL ——ETH IXCTL . 56, 7y cyRp RX_CTRL 22 . ETH RXCTL | M FTH RXCTL ) R51 GND [ca L vee |
I | | ! PHY_LEDO 0k [100nF GNDI—20 | o | B
| ETH TXDO | 50 44 | ETH_RXDO | 1
ETH_TXDO ; TXDI[0] RXDI0] ; ETH_RXDO |
__ETH TXDL1_____ 51 45 | _ETH RXD1___ MMBT3904 1
ETH_TXD1 — 4= TXDl] RXD[1] P75t B> ETH RXD1 R52 50 3V3_PERO—— LEDLYIG: |
ETH_TXD2 — e 2o TXD[2 RXD[2] Pyg——trr—> Ba——— ETH_RXD2 GND} —7 2 LEDLY/G- :
ETH_TXD3 3 j TXD[3] RXD[3] 3 — ETH_RXD3 T4 R53 ,pp 3V3_PERO—— LED2G/Y+ H
w : w : ‘ L I
N ‘ 88E1512-A0-NNP2I000 o I ; pHy Leps R34 ok e |
gl g ssos 1
MMBT3904 s ol
n uz2C s J— GND} z 7499110123 L
1V8_PER : VDDO AVDD18
49 | vppo AVDD18 19] I 1 777
c5 cé c7 52 Vobo AVDD1§ 26 cs8 o] C10 c11 FGND
. 470nF | 470nF | 470nF 38 470nF | 470nF [ 470nF 4T0F
GNDJ 10 AVDD18 |GND o1
TR e [ [|200F_ 16np
DVDDLV 5 | bvbD |GND 1000V 1
1
1., 1L 2] pypp  avopwsout K3 [ [ 1 1210
Tc13 T014 _|_C15 _l_cus Tc17 L4 Tc18 a5
GND} A.TuF | 4700F | 470nF 140 ' hypp out  AVDDS3 2 A70nF § 10uF AvDD3 AT00F 5 3v3 pER — |GND o
36 AvDD33 —22] MPZ16085221ATA00 M
3V3_PER REG_IN R56
1o, L RSET 21—+ {GND 777
1o —==C20 [ 137 | pegeapr 499 BCND
10uF -} 470nF C21 41 | REGCAP2 vss F2L— 1GND
“T220nF
88E1512-A0-NNP21000
u2B
294 TsTPT
iﬁ HSDACP
HSDACN
88E1512-A0-NNP21000
D
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Bidirectional Level Shifting 1.8V to 3.3V

SD Card Connector

GND
c71
E70nF u13
1V8_PER 5 | veea VCCBO 22— ©3v3_PER ‘
17 A | X16
VCCBL 5 | |
sD 3 eSD_DAT2 | 1 DAT?2
SD_DATO % DATOA  DATOBO 8 eSD DATO . ehoDAs 2 CD/DAT3
DATOB1 ts— I & : o1 CMD o
7 16 3V3 PEROC - - =— VDD £
SD_DAT1L DATIA  DATIBO rap——SSB-DATL —Lc7z | eSDCLK 1 CLK 3
DAT1BL (<s>—x : | GND——=— GND £
47uF eSD DATO | 7| paTo =
SD_DAT2 Lol DAT2A  DAT2B (o33 —eSD DAT2 oY eshDATL. & pat1 |5
DAT2B1 o— b omomomemoeaed ‘ 3
Gl <
3 2 s 3 G2 | GNP |5
SD_DAT3 DAT3A  DAT3BO M &5 GND o
DAT3B1 ril ¢ S oW R
SD_CMD 4! cMDA CMDBO |20 esD cMD ool R P
CMDB1 |2 sDChS 2 | caro £
TP72 Detect | =
SD_CLK 9. cLKA CLKB) —g—eSD CLK 1o | [ w2
CLKBL p—=—=( GNDf———— 8
O
3 Ro7 2 =
1V87PERO—1(/)k; 2 SEL sb 2| o, g“g E—|GND
|—1WvJ
ChD TXS02612RTWR
SEL_SD on DGND to enable B0
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JTAG-Interface

JTAG/UART header ("XMOD FTDI JTAG Adapter‘-compatible) for access to

MPSoC module

X8

3.3V
VIO

ITOO
omwm >

izi

1 GND
 GND GND

R98 dnp
3V3_PER
————OPS_1V8

PS_UARTO_TX
PS_UARTO_RX

(=21 18]

A
VI~

A

L'GND

TEO0790-Base
XMOD-FT2232H header: JTAG and UART

SRST

R99
SRST B — P
OR

PJTAG-Interface (optional)

Sae|

15 16
17 18
19 20

ARM JTAG
X‘Q
VTREF 1 2
NTRST PS_1V80 5 ; j X GND
I‘;' PITAGO_TDI 5 1s 6 -5 GND
ch PITAGO_TMS——" 7 & -2 —1GND
PJTAGO_TCK 2o 10 2—GND
RTCK ; \gl 11 12 12 GND
TDO 13 14
PITAGO_TDO>—22— 13 14 |24

8 __1GND
2 _GND

HTSS-110-01-L-DV

2x Isolated CAN-Interface
(renamed numbering, because multi channel design in Altium Designer starts with index 1 instead of 0)

PS_CAN_RXDO0
PS_CAN_RXD1

CAN_RXD1

REPEAT(CAN,1,2)
isoCAN.SchDoc

CAN RXDI[1..2] CAN_RXD REPEAT(CAN_RXD)
CAN TXD[1.2] CAN TXD  ~ pepp AT(CAN_TXD)
PS_CAN TXD0 —oAN TXDL
PS_CAN_TXD1
Isolated External GPIO Interface
U_isoGPIO
isoGP10.SchDoc
PS GPIO[1..8] PS_GPIO[1..8]
PS_GPIO1
Po-SR100 13 s GPIOZ REPEAT(DiagLED,1,4)
PS_GPIO3 DiagLEDs.SchDoc
PS_GPIO1 8
PS_GPIOL 130—bo CPI04
P GPIOT 145_PS GPIOS PS GPIO[1.4] PS GPIO REPEAT(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
isoSP1.SchDoc
X311
PS_SPI1_SCLK>—__ > SPI1_SCLK b VR @R
PS_SPI1_MOSI>—__> SPI1_MOSI USBO_STP L {1 o2 U0 DR USBO_CLK
PS_SPI1_MISO | SPI1_MISO USBO_DATA3 2 {2 10 |20 USBO_DIR
PS_SPI1_CS > SPIL_CS USBO DATAg\ j 3 11 2 TSB0 XTS5 USBO DATA2
USBO_DATA! 4 12 USBO_NXT
USBO_DATAG 215 13 |2 USBO_DATAOQ
USBO_DATA7> 5 16 14 |14 USB0O_DATAD
1V8_PER ; 7 15 1: 1V8_PER
8 16
il . 1
GND IPL1-108-02-L-D-K GND

SPI, UART, 12C-Interface (from Processor System)

SPI, UART and 12C Connector @ 3.3V level

3V3 PER 0 3V3_PER
GND @2 [, ;]2 9 cnD
2 8
EXT SPI0 MOSI 5 | - | EXT SPI0 MISO
EXT SPI0 SCLK 4 | . o |10 _EXT SPI0 CS
EXT UARTIRX 5 |, 3, | EXT UARTI TX
EXT 12C1 SCL s | . 1, |1z EXT 12C1 SDA

IPL1-106-02-L-D-K

Bidirectional Level Shifting 1.8V to 3.3V

1v8_PER 3V3_PER
R100 [ JR101 R102 [1R103
dnp | [dnp 220 | 220
u14
3 18 EXT 12C1 SCL
R 2] A By L7 EXT12CI SDA
o U Rx “__PS UARTI RX 571 A3 o5 LJI6 EXT UARTI RX
PS UARTI Tx > P> UARTLTX 8.1 ‘A1 pa lelo EXT UARTLTX
PS_SPI0_MOSI B T As  ps dd EXTSPI0 MOSI
PS_SPIO_MISO_——E3-SE10 MISO 81 Ar  Bo A3 EXT SPIO MISO
PoapI0SCLK S __PS SPI0 SCLK 9 AS DS [GI2_EXT SPI0SCLK
PS_SPI0_CS PS_SPI0 €S 10 A8 B kil EXTSPIOCS
3v3_PER 1V8_PER oF 20
R104 < veea L
' VCCBGND ——{GND
200K
c73 _|cr4 LSF0108-Q1
00nF [10OnF
alternative, but not pin-compatible part: TXS0108E-Q1
GND GND

Pull-Up/Pull-Downs @ 1.8V stage

R1
1V8 PERO=— /v,

3

2 PS UART1 RX

g dnp 106 3
CA PS UARTL TX 2 [ CL1V8PER
3 R107 dnp
lVS—PERO_d‘H‘p"? 2 PS SPI0_MOSI ; CRD
1 o3
Ch PS SPIO MISO 2 [ O1VEPER
3 R109 oy
LVBPEROT=""" 5 s spio scLk G
q O 10 3
GND PS SPIO CS 2 ;dnp—O 1V8_PER
|—M~—|1 GND
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LV side Isolated side
1V8_PER
C34
5V_isoCAN
GND|—| o
100nF U6 _-— CAN H
1 16 100nF
VDDA | VDDB
GND}—2— GNDA | GNDB |2 RT6 L5 5
{ CAN_RXD 3 | RXD ICc. —& 2 €6 g 3 .
4 NC CANA L3 GND_isoCAN T AN GND_isoCAN
5 = 12 4.7nF 1~
o o | L e A 744235900
[[CAN_TXD P1 7 L)E:D :g 10 62 ESDCANO1-2BLY
8 o ~ 9 GND_isoCAN CAN L
1 GND—— GNDA | GNDB
g MAX14878
SMD-Header_2x1 CAN Connector
2pol Pin-Header for debugging purposes
(or do not place CAN PHY chip on-board R78 X7
and use RXD and TXD externally) 5V _isoCAN R[S _dnp .
CAN H — 2 |,
CAN L s |
GND _isoCAN a |,
—
R79 dnp IPL1-104-01-L-S-K
Isolated Power Supply
c37
| 10603
3V3¢PER C38 1150V
||_| 1nF
| €Nl U D6 U7 5V_isoCAN
5 s Loy L b Z » L N out 2 R8O TP68
EN 22 _J% ié’ BAT20J cas EN? 29k4 a0
6 2 2 J|C_5 GND_isoCAN = 2 4 ==
—— CLK vce Slie 22uF GND ADJ 104F
4 1 D7 16V LT1761-BYP R81 0603
GNDI—= gl b1 3 [flLa 2 Bl 0805 ok31 10v
SN6505BDBVT 760390015 GND_isoCAN
j BAT20J

ink

@Falviu: 750316029 instead? recommended at homepage. Or SN6501 instead?
L
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Level Shifting 1.8V to 3.3V LV side Isolated side
1V8_PER 3V3_PER
3V3_PER 3V3_isoSPI
c77 u17 C78 Cc79 u18 C80
GNO—] bt veea  vecs | FE j6np onopb—{P2F 41 voD1 | | vbp2 2 |22 {eN_isosp
1 SPI_MOSI_3V3 vE vez (101 SPI1 Connector
AL Bl 15— M iSO 3VI—
SPIL_MISO 20 A2 B2 [il SPILMISQ 3V3
SPILSCLK 3. A3 B3 SPI_SCLK 3V3 SPI SCLK 3V3 3 | \/ o voa |14 soSPI_SCLK 3V3
4 SPI_CS 3V3 SPI_MOSI 3V3 4 3 soSPI_MOSI_3V3
SPI1_CS Ad B4 5 =51 VIB VOB > ~0SPI CS 3V3 R120dnp g2 R121dnp
7 R122 4 SIS0 ava 6o VIC vOC —7 SIS0 373 3V3_isoSPI GND_isoSPI
OF DIR1 1V8_PER VoD VID S0 . Ry ==
DIR2 18 2 [0k oAU isoSPI_ MOSI 3V3 5 | , | s isoSPI SCLK 3V3
. DIR3 e —3 1GND , . iSoSPI MISO 3V3 3 | ; , |_s isoSPI CS 3V3
GND 1 GND DIR4 <— R123 5 g GND1 [ | GND2 —= P ITEI0S 0T I
SNTAAN G 2 1—1‘6‘:—01V8_PER 1 GND1 | | GND2
1 16ND ADUM4401 GND_isoSPI
R124 4
2 10k DALARS take ADUMA4402 if SoC acts as SPI slave
by 3
Ri‘25 CHD alternative pin-compatible part: Texas Instruments ISO7741DW
42|-'\M—101V87PER
110k 4
s —=—GND
Isolated Power Supply
c81
110603
3V3¢PER C82 1I50v
|[100n 1nF 3V3_isoSPI
I GND g D14 u19 % ®
5 D2t L b 2 L - é IN  ouT -2 - TP74
EN BYP
PSS BAT20J o83 16Kk o84
6 2 5 | ) 2 4
—— CLK || ¢e {GND_isoSPI 22uF GND ADJ 10uF
4 D15 16V LT1761-BYP R127 0603
GNDl—— GND 3 4 ) 1 0805 9k31 10V
SN6505BDBVT 769390015
BAT20J 4
GND_isoSPI GND_isoSPI GND_isoSPI  GND_isoSPI
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Bidirectional Level Shifting 1.8V to 3.3V LV side ! Isolated side 10 Protection with TVS-Diode and PTC-Resistor
g ey
8V3_PERCT—1 2 Repeat(10p,1,8)
GND 1 External_IO_Protection.SchDoc
I RlWSVO GPIO 3V3 [1.8] GPIO_3V3 )
4 Cl A ) EXT GPIO __EXT GPIO[L.8]
GND 3V3_PER 3V3_isoGPIO
ava_PEROL A Cc96 24 co7
~ o, 220! 2 GND % - vopi || vbp2 13 H |GND_isoGPIO
GND}2— vt 100nF VEL VE2 10 ] A=
1 RI52
3VIPERC™M] 2 3] via VOA |14 GPIO 3V3 1 3V3_isoGPIO X2 3V3_isoGPIO
PS_GPIO[L.8 SRR GND2— v 31 VIB vop 3 —SE0 3v8 2 _ | 2 i = e
6 xgg ://I'g 1 GPIO 3V3 6 GND_isoGPIOExTGpior 5 | 2 1% [ EXT Gpios 1CNP-Is0GPIO
u2s Outputs EXT GPIO2 4 |, ,, |_12 EXT GPIO4 Outputs
PS_GPIO1 3 18 : | 5 13 | :
PSGPIO2 4] AY o) 7 2 | onot || enpz 12 GND_Is0GPIOExT5pios | © 1¥ [T EXT Gpior, 1CNP-Is0GPIO
PS GPIO3 5] % B3 [d6 81 o1 | | Enpz 25 Inputs EXT GPIO6 7 | , ,. |_1s EXT_GPIO8 Inputs
PS GPIO4 6 15 | GND_isoGPIO} (Il [y |GND_isoGPIO
PS GPIOS ﬁg 2‘5‘ 12 GND  ADUM4402 GND Ts0GPIO BISOCHLO) ICEREIE0
PS GPIO6 8 13 IPL1-108-01-L-D-K
_—_— A6 B6 <o i
PSGPIOT 0] 25 0% 12 3V3 PER | 3V3_isoGPIO
PSGPIOB 10| b op il co8 Uz | T Cc99
- 1 16 1 | ;
GND|—| . vop1 || vbb2 GND_isoGPIO
3V3 PER 1V8_PER 20 7 10 If 1GND_
o} 2 OE 100nF VE1 VE2 100nF
R153 19 VCCA 1
ok VCCBGND ———]GND 3] via VOA |14 GPIO 3V3 3
= v || ves Bt
voc vIC (o2 GPIO 8V3
oonF [1oonF 5 vop viD S1l_GPIO 3V3 8
R154 R155
G N 3vs_PEROS 7, ) _l-AM—losvs_PER ) o
, 1ok 1220 , £ GND1 || GND2 (==
GNDl—WvJ_ Lapn —2— GND t GND1 | [ GND2
R156 R157 ]
ava_pEROE R , , v e GND  ADUM4402 GND Ts0GPIO
L Lok 1220 ,
GNDI—'WvJ— ap —2— GND
Input/Output Pull-Up/Pull-Downs Isolated Power Supply 102
10603
R 2 3V3_PER 103 |50V
LVETHER 16'k"1 2 PS _GPIO1 Q | 1nF 3V3_isoGPIO
GNDL R1%9_351vs PR I o o3 v +
PS GPIOS 2 o1 — u29 100nF 1 U8 ¢ 2 1 , 1 [pea— & S
1V8_PERO3— e, LienD 5. EN D2 2| 3 | Byp RLCE
- 10k 2 PS GPIO2 9|e BAT20J 16k
GNDE R1%2_3.1vs peR S5 ok vee 2 Z > |GND._isoGPIO e 2| GND ADJ 2 Gl
Rigg P GPIOG 2 o — $ |§ 1ND_Iso 22uF 10uF
3 s 1 4 | 1 | D20 16V LT1761-BYP R164 0603
IVBPEROE—="2 ) b Gpiog o GND GND—2- GND D1 3 [l La ) L 0805 e oy
GNDE roe—201v8_PER SNGE0SBREM 76390015
Rigs  ESGPIOT 2 1o i BAT20J - -4 - -
1V8_PER:3 2 pS GPIOA 1 GND i GND_isoGPIO GND_isoGPIO GND_isoGPIO GND_isoGPIO
lok R167 1 R 3 N
1 a3 . . Technische Hochschule Niirnberg Georg Simon Ohm
GND 8 EHEE 2 ll«o\k—01V8_PER : Title isoGPIO.SchDoc Wassertorere 10
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Voltage Divider

extGPIO
this resistor protects the IC-Pin of PTC for Overcurrent Protection R168
rest voltage at TVS diode OR
R169 R170
iNtGPIO — ' —
62 - 6
CDsOD323-To3sc ZCKO010FF2G R171
100nF [c106 10k
Alternative PTCs:
Murata PRG21AR8R2MS5RA
GND_jsoGPIO  GND_isoGPIO Murata PRG18BC6R8MM1RB GND_jsoGPIO
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RI74g,  T9 |
RELRS
3V3_PERO—NBIue — |GND
D24 MMBT3904
R175
PS_GPIO —
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Notes: preferred to use 2x 22uF/50V capacitors at Vin, but this design uses 35V caps due to worse availability at distributors.

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.

PWR
L6 uU10 (P TTP69 VOUT = 3.29V / 5A
1 A 7 . power supply for:
VI 600 Ohm vin Vout DeNELINe) - Trenz module (PL_1V8, PS_1V8, ...)
P i S oND—2+ sYNG o FB (o2 o +|_cas
e = g s T A T e
50V 3 6 n n n
GND GND  GND GND &N € © SHURK & T T
171050601 C50 R83
220nF 1k5
R84 dnp
. —
EN-Pin: —
Connecting this pin to GND disables the device. Connecting this Res 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 4 L=
external UVLO through a resistor divider. If this pin is 8 <
left floating the device is always on. 1
GND GND
PWR PWR
L7 q) U1l (P TTWO VOUT = 3.29V / 5A
o— Y Y N 1 : 7 . power supply for:
M 600 Ohm ilE it OEMGREER - digital and analog sockets
C51 C52 C53 C55 GND 2 SYNC O FB 5 R86 +| cs6 - SD-Card
10uF | 10uF | 1 33nF = S A 4k7 C57 ——C58 ——C59 220uF - Ethernet
35V 35V 3 50V 3 o = 6 470nF 22uF 22uF - CAN
GND GND  GND GND gl Y T O SRR g
171050601 C60 R87
220nF 1k5
EeCny
™ power supply for:
R89 GNDGND GND GND GND - digital and analog sockets
dnp z
J g recommendation from datasheet for VOUT = 3.3V:
25 VOUT - 10k - 3k16 - GND
GND  GND
PWR PWR
L8 (P U12 (P TTP” VOUT = 4.96V 7/ 5A
1 . 7
VINO— Y Y Y\ Vin Vout O5V_PER
600 Ohm 1 1 1 1 3V3©MOD 3V36PER 5V gER
C61 C62 C63 C65 GND|—21> SYNC o B 5 R90 C66
lO{l/F lO{l/F 1 33nF % % 10k 513767 F::§268F— o F 220uF
GND35 GND35 GND3 GNDSOV o BN < O ssTRK Bf o ' i RO1 R92 RO3
171050601 C70 R94 100 1k 1k5
220nF 1k91
R95 dnp
—
R96 GNDGND GND GND GND
dnp K{ I N L
- 9 = ©
[al<)
GND  GND GND GND GND
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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!)

:Rlzs oveeo 47 18V (fixed 1.8V)
TP76 OR h
R129
1.8V (1.2 - 1.8V)
PWR PG _Module _R294 10k PWR s PWR = Wele) (1
L9 (P , u22 1.8V / 2.0A s L10 (P R130 @ 1v8_MOD R131 Loy s 1oy
5V_PER 51 PVIN W —r— Y — — OVCCO_65 S
600 Ohm 3 R132 ﬁ PVIN SW 5 1.0uH OR OR
css R134 Rz 12 é,tl’”\‘ gw 6 86 R133 VCeeo g4 LBV (12-1.8V)
10uF ook o R2Sdnpl 1 T vy B 22pF []R135 ’_:'—OOR -
6.3V G I 6.3V | |2ak9 A6
GND 10 SS/TR FB 2 GND — OVCCO_66 1.8V (1.2 - 1.8V)
OR
3 R137
TP77 MODE 0k
S £2
c87 []r138 e E 00
10nF [ |dnp
6.3V
< |~ w|w©o
=) b
TPS62097-Q1 L
GND  GND GND GND
PWR
3 R139
T2 power supply for:
.TP79 1 DML - CPLD Banks
R203 OR - 12C Level Shifter
PWR PG Module <=2 10k TP78 - Ethernet
L11 q) — u23 1.8V / 2.5A R - SD-Card Level Shifter
VIN 2 vIN PWRGD — ®PWR - JTAG Programmer
600 Ohm R200 C88 20K L12 - CAN Transceiver
GND dnp 3 EN BOOT 1 |1 ~ Y\ - SPI, UART, 12C-Interface Level Shifter
C8 C90 1 ] - Isolated SPI Level Shifter
15uH €
10uF| 100nF 4 SS/TR PH 10 100nF - Isolated GP1O Level Shifter
35V
R141 V!
CHDIICAD 5. RT/CLK VSENSE <. — ” R142,,, T6
col . 2k 3V3_PERO—NRed — {GND
R143 20k GND — i
1oonF R145 8 comp pp L1 ?klg4 D17 E?ﬁF __E;)SF p1e RIS
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
R147590 17
3V3_PER 5 — {GND
= N7
D18 MMBT3904
. R148
Reference Design: TE0728 1v8 PER 0k
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Short Circuit Protection Reverse Polarity Protection Overvoltage Protection

PWR PWR
® - q) Ut VIN
— < 3 PR
X34 e 1 [ X35
VIN = 12..24 V . . 5A Fast-Acting Fuse Facacy ™ . s
o, [z ATP108-TL-H ——=c107 [|rL72 gg&ms D23 GNDI—Z L3 qOVIN
3 8 100nF | {100k SMBJ30A, 30V
4 j 2 9 — -~ IPL1-102-01-L-D-K
5 5 10 10
GND  IPL1-105-01-L-D-K GND GND
R173 D22B
10k
o
z
GND
o~
BZX84C15
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G AN G GPIO to ANL SPI to ANL 12C to ANL 12C to DIG 2x GPIO to ANL 2x GPIO to DIG
| |
18x ANL of CH2 T
i i , 33V i i SD PHY SD Card
| | Level Shifter | I | |
10x ANL of CH3 i i i LoV i !
4x ANL of CH1 — GPIO SPI 12C0 GPIO GPIO GBIt ETH PHY RJ45
I | =
2x ANL of CH2
Isolated
10x ANL of CH3 — CANO CAN
4x DIG of CH1
GTB228 | GTB229 | GT B230 | GT B128 | GT B505 Isolated
10x DIG of CH2 ——
PER pLL [ PLL-12C — CAN1 CAN
26x DIG of CH1 ——
_____ | HPB65 |2 Isolated
-_—-—— H >
28x DIG of CH3 —— N > 2 I o
™ @
o™ — O
- Ml
20x DIG of CH2 soos hiigEce
CPLD Isolated
5
2x DIG of CH5 ~ —— -———- HD B48 5x GPIO 5 EFIE
3
- HDB47 | &
22x DIG of CH4 =
2 DIG of CH3 U 12X GPIO
SPI0 UART1 12Cc1
8x DIG of CH4 | | |
T T
] . ] 18V :
1 Level Shifter |
16x DIG of CH5 | 1 33V |
12 pIe i CE ITAG UARTO SPI, UART, I2C
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