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DIG_IO 28C 73 7 DIG_I0_29C
75 6 oo
— Tr54@—DIC EPbecr7 781G Res 00C g rpsac
TP57: DIG_Res 01C79 80 __DIG_Res 02C szssc
.8l 2,
dedicated inputs of CPLD u4cG chained programming interface Clock only for internal timing purposes. The input to CPLD Digln 01c NP3 sa 1°ND cpip DigOut 01C
output propagation delay time is independent CPLD_Digln_02C 85 86 CPLD_DigOut_02C
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2= VCC =1 GND (Bankl) : C25C 5 GND {GND
3V3 PER GND} 53 VCCO (Bankl) =5 GND 1000k SN74LVC1G14DRL 3V3_PER vce q
o 25— V/CCO (Bankl) 2t GND (Bank1) NC 1
vce GND (Bankl)
53 76 SN74LVCIGI4DRL
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X6D
BANK 0 @ 1.8V BANK 1 @ 3.3V el P2
U4DA U4DB T3 ]'
A8, A8 - - €0, Cro j; 22 A ;i 'g'g '8 ogg VIN ? VIN
A9, A9 v ¥ c1, o el —RSEE1IR — GND—¢ 3 —feND
A10, AMO =z > c2, cv2 [l S E—1IT — 5V_PER 2 g 5V_PER
All, AM1 < < C3, C3 [ —  ERADICRIONOED GNDl—3 +—GND
AL2, AM2 o o ca, crafidl - - 3V3_PER — — 3V3_PER
AN\ A
DIIS (@2 (NS, LY €5 C"5 g R62 7R DIG_10_02D DIG 10 0o NP7 8 1°"°  pig 10 01D
IDIGROY T Al €6, C6 =iy R62 7R DIG_10 00D 19 20
IS o g [, LV Cr. e ReapD_A7TR____——  DIG_ 100D DIG 10 02p NP1 22 1°ND piG 10 03D
DIG_08 2 QB15, BrS cs,Cr8
DIG_09 > B14 B4 Co, Cro Jf:24REACC—ATR DIGEIOR030) GND|—22 24 1GND
’ . 55 R64AOB—ATR DIG_I0_05D DIG_I0_04D 2 26 | DIG_I0_05D
DS 8 BIIBALS C10, C"10 g — R ia—l7R DIG 10 07D 27 28|
A\ A\
DICR (B, (913 C11, Cr1 g*eg — =e3 7R DIG_10 09D DIG 10 06D °NP—5g 30 _1°"° i 10 07D
DIG_12 B1L BALL c12, criz =2 - - —3 —
A\ '\ =
DS X¢ E10BAL0 C13, Cr13 gty R63 7R DIG_I0_13D DIG 10 08D CNPr—33 3¢ 1°ND piG 10 09D
DIG_14 1489, Br Cl4,CM4
DIG_15 B8, B8 C15, cr15 et RESLE—(TR DIG 10 15D GND—32 £ _fonp
o et : 64 RS8OD_ATR DIG 10 17D DIG 10_10D 37 38 DIG 10 11D
— ' '
DIG_16 8487 B D15, D5
DIG_17 B6, B6 D14, Dr14 82 REBE—TR DIGRIOR ID) GND}—32 40 _16ND
: ' 66 RS8LE—ITR DIG 10 21D DIG 10 12D a1 /v DIG 10 13D
G 18 0. Bs, Brs D13, DAM3
DIG_19 B4, B D12, DA12 ffs8l REBLE—ATR DIGRIORZCD) GND—22 44 1GND
37§54 B 128 R57DA_A7R_CPLD DigOut 01D DIG 10_14D %5 4 DIG 10_15D
69 — i U 6 !
RICR0 EIEAS D11, D1 =ty R57 7R DIG IO 29D 47 28
A\ |\
oo p2 5 RARAv] R57 7R DIG 10 27D piG 10 160 NP9 50 1°NP pig 10 1D
DIG 23 BO, B0 D8, D78 [+ RSibEES (IRRDICH IRz GND—2= 22_|GND
S SN [ o Dol 7e_Rreonn 4R CPLD DigOut 02D DIG_IO_18D =3 541 DIG 10 19D
DIG 25 AL AN D6. D6 9 R59OQC—ATR DIG_10 28D GND—22 56 1oND
A2 AN D5, s 82 R59OB—ATR DIG_10 26D DIG_10 20D 57 58 1 DIG_10 21D
o D D o8 _Reoi—aTR DIG_10_24D oNDF—59 ORp
' : 84 L Re00A_47R__DIG 10 16D DIG 10 22D 61 62 | DIG 10 23D
A D3 DN R60 7R__DIG 10 18D ono63 P
AR RAEA B R60OC—47R __DIG 10 20D DIG_IO 24D 65 56 | DIG 10 25D
' : 87 R60OC—A7R __ DIG 10 22D 67 58
AT, AN DO/GOEL, D0 — biG 10 260 GNP ZH6ND 516 10 27D
LC4128V-75TN100C LC4128V-75TN100C oo 2 oo
DIG_10 28D 73 74 1 DIG_10 29D
75 76
) P54 pic $¥Pbs577 781G Res 00D g rpeap
TP57: DIG Res 01D79 80__DIG Res 02D :T%BD
81 82
GNDJ |GND )
dedicated inputs of CPLD U4DG chained programming interface Clock only for internal timing purposes. The input to CPLD Digin 01D [ 83 84 | CPLD DigOut 01D
output propagation delay time is independent CPLD_Digln_02D 85 86 CPLD_DigOut_02D
R67D51R 12 U4DD PRELAREY 4 ? 87 88
P59 —FResmsiR 23] ! U4DC GND—gg 5o 1GND
TPe0 Ktk o7 | oK — 38 [ ok PS_12C0_sharedSSL DTG Res 03001 52 DIG Res 04D _ g 1200 shared SDA
CPLD Dl 025 RT3 | ™S CPLD CLK 2— CLKa/! TP DIC s (6 | |54 DIC Res 060 @ 1ociy
BICOT oD P ReER 7 | TDO TP63l CLK3/I TP67 5 % Collective FLT
= : LC4128V-75TN100C U Gl GND}—gg 161N piioT D in
51R [ PILOT_OUT PILOT_IN
LCA4128V-75TN100C LC4128V-75TN100C
HTEC8-150-01-L-DV-K
T 3V3 PER
Power Supply of CPLD 9
1V8_PER U4DE 7 eND
GND (Bank0) 02?'8 =
T T T 21 veco (Banko) 18 GND (Bank0) USDA S
VCC GND 74D OR
D ==CBh ==CalD 3 vceo (Banko) 32 | GND (Bank0) PLOTD 38 USDE .
2= VCC =1 GND (Bankl) : 5 GND {GND
V3 PER GND| 21 VCCO (Banki) 2L 6ND 3V3_PER vee L
H 83+ vceo (Banka) 2L+ GND (Bankl) Ne i
1o Lo Loreo Lo Lcoo oo 1 81 oco (ankt 5] Gp
C27D ——=C28 C29D =—=C30D ——=C31D ——=C32D ——=C33D 90| Ve (Bank1) E7 R GND
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1 ‘ 2 € ‘ ¢
X6E
BANK O @ 1.8V BANK 1 @ 3.3V onDbed] | oND
U4EA U4EB 13 ]'
A8, A8 - - Co, cro [t ROIEA—4TR DIGEIORUGE VIN 2 VIN
A9, AN C1. Cr [Jod2RELEB—4R DIGRIOROE GND}—~ |GND
a5 X X < W43 __R6IEC—7R DIG_I0_12F ™9 o !
A10, AMO > > C2,Cm2 = 5V_PER 5V_PER
ALL AM1 < < C3, crsffd4 ROLEC—TR DIC_1G LT GND— 2{GND
Al2, AN2 o o Ca Cra z; ggg ;; gg 8 825 3V3_PER g g 3V3_PER
DIG_05 Al3, AM3 C5,C"5 GND} {GND
A #d B R62 7R _DIG_IO_02E DIG_10_00E 7 8 DIG 10 01E
DS [z T AL €6, C6 gtey R62 7R DIG_IO_00E 19 20
A N
DIGRO g [ o8E C7 O T Re4ED_A7R___ ——  DIG 10 OIF DIG 10 026 CNPF—51 22 1°"D  piG 10 03
DICR0S 57 B15. BMS €8, 8 E e ReAE—ATR DIG_10_03E 2
| 3 24
DIG_09 T BL4, B4 C9, C"9 GND} |GND
N " 55 RG64EB—HATR DIG_IO_05E DIG_1O_04E 25 26 DIG_lO_05E
DIG_10 >R B13, B 3 C10, C*MO
A A 56 R6AEA—ATR DIG IO 07E 27 28
DIG_11 L2 B12, B2 ci1,cri 1 GND} £ {GND
58 R63 7R DIG IO _09E DIG 10 _06E 29 30 DIG 10 07E
DIG_12 B11, BA11 Cl12, CM12 ferss 55 - CRDIGIOBTIE = =
DIG_13 ~f§ B10, B0 C13,CM3 GNDJ =~ —{GND
oICHTA o5 B c1a onpa 560 R63 7R DIG_IO_13E DIG 10 08E 33 34 DIG 10 09E
DIG_15 B8, B8 C15, cr15 et RE3 R DIG 19 °F GND—32 £ _fonp
DIG 16 B7 BA7 D15 D5 B4 RS8ED—A7R DIG_10_17E DIG_10_10E 37 38 ! DIG_10_11E
' ' 65 RSBEC—ATR DIG_IO_19E |39 40
DICR 2, e DAL DAY Ry RS8EB—ATR DIG_I0 21E DIG_I0_12E CNDF—57 4 1CND DIG_I0 _13E
Al A\
DIG_18 =3 B5, B"5 D13, DM3
DICHIS NES D1, D12 bl REBEA—ATR DIG_IO_23E oNDI—22 44 oo
S B3 BN D11 DAy —  Rb5/EA_A7R CPLD_DigOut 01E DIG_I0_14E 75 26| DIG_10_15E
DIG_21 B2, BA2 D10, D10 [ Ro7 (REDICEIONZE GND—2L 28 16ND
oICH or D9, Do ol R57 7R DIG 10 27E DIG 10 _16E 49 50 DIG 10 _17E
DIG 23 BO, B0 D8, D78 [+ R8T R DIG_10 250 GND—2= 22_|GND
Dic 245 9L N 0icoE0, A% D7 A7 8 RB9ED_ATR CPLD_DigOut_02E DIG 10 _18E ™53 54 | DIG 10 _19E
' 9 R59EC—ATR DIG_IO_28E | 55 56 |
DIG_25 B AL AN D6, D6 GND GND
A2 AN D5, s 82 R59EB—ATR DIG_IO_26E DIG_1O_20E 57 58 1 DIG_10 21E
N 2. Dt 8L RE9EE—{TR DIG_IO_24E GND 22 501 onD
AN D3, pra Sl — R60EA__A7R__ DIG_IO_I6E DIG_IO_22E 61 62 | DIG_IO_23E
N D2, Do B8 R60EE—7R __ DIG_IO_18E oNDI—E3 641D
G b1 D B8 R60EC—7R _ DIG_IO_20E DIG_I0_24E 65 66| DIG_10_25E
: 2 87 R60EC—7R _ DIG_IO_22E 67 68|
AN’ \|
A7, ANT DO/GOEL, D0 — biG 10 26 NP5 20—1OND D16 10 27E
LC4128V-75TN100C LC4128V-75TN100C oND Lk 72—
DIG_10 28E 73 74 1 DIG_10 _29E
75 76|
D
pic $PheET7 78 101G Res 00E
R66E TP53E
co gg‘;: DIG Res 01E79 80 _DIG Res 02E :TP5533E
|8l 82|
dedicated inputs of CPLD U4EG chained programming interface Clock only for internal timing purposes. The input to CPLD Digln OlEGNDI 83 84 1GND CPLD D!gOut 01E
R67E51R 1 U4ED output propagation delay time is independent CPLD Digin_02E gg’ gg CPLD DigOut 02E
TP59 i I GND} {GND
REBESIR 23 U4EC ™89 90 |
xgg; RESESTR—F 57 : CPLD_TDI Erl( Lk PS_12C0 sh$rpegISCL DIGRESIOSES] SORRD I GARGSIOAE TPBF;SE 12C0_shared_SDA
CPLD Digin 01E _'—— RME— 62 | L e TPe4 DIG_Res 05E93 94__DIG Res 06E :TPGSE
CPLD Digin 02E_RIZESIR—" 73 | 5 St TPe7 DIG_Res 07E9 96 SRR FLT
JPILOT_INE — RGBSR 77, Sl oD % oo oflcetive
5IR LC4128V-75TN100C PILGT OUT 99 700 | PILOT D INS5ir 67 TN
LC4128V-75TN100C, LC4128V-75TN100C,
HTEC8-150-01-L-DV-K
= 3V3_PER
GAES @]

Power Supply of CPLD

7

GND

1V8_PER U4EE
T 1T T 21 veco (Banko)
—-C22E —=C23E ——C24E 33 VvCC
100nF 100nFTlOOnF 70 xggo (Bank0)
75
GND} VCCO (Bank1)
SYETRER 83 | \Cco (Bank1)
¢ B vee
L e Leose Lease —Lcaoe —cate —cae —caae 50| yoCO (Bankn)
TlOOn T 0n TlOOnFTlOOnF 100nF 100nFT100nF 35 [

GND}

LC4128V-75TN100C

18

GND (Bank0)

26

GND (Bank0)
GND

32

46

GND (Bank0)

51

GND (Bank1)

57

GND

68

GND (Bank1)

76

GND (Bank1)
GND

82

96

GND (Bank1)

GND

GND (Bank0)

LC4128V-75TN100C

C26E
USEA HlOOnF
PILOT_D_INR74E OR /PILOT USEB
@3V cosE s GND —34-{GND
100nF  SN74LVC1G14DRL 3V3_PER VvCC a
NC ——=
SN74LVC1G14DRL
GND
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[ Collective_D_FLTL5]  mSiClive D LLIILD
[ Collective A _FLTL3] st A LLIILS 3V3§>PER U1sE

T T 14 vee onp L
crs c76 NLV74HC32ADTR2G
100nF 100nF

GND U16E
14 ' vee oNp L

NLV74HC32ADTR2G ND

RI11 10K Collective D_FLT1

R112 0K

i

GND
Collective D FLT2 2
NLV74HC32ADTR2G

0

GND

R113 . uU15B
OK Collective D FLT3 4
ND
G I—E ) NLV74HC32ADTR2G U15D
OK Collective D FLT4 5 U15C 12
GND——+
NLV74HC32ADTR2G J 8 13 & PLI_Collective FLT 3V3
u16C 10 1 Note: The collective fault
R115 : NLV74HC32ADTR2G PR
GND|_|:10K Collective D FLT5 9 NLV74AC32ADTR2G goes to the bldlrectlpnal level
6 | shifter thats why altium
GNDI—%OK Collective A _FLT1 10 P73 testpoint for test purposes throws a warning (1/0 against
NLV74HC32ADTR2G to force a collective fault output)
R118 error with an external 3.3V
R117 ) U16D 10K probe
GND|———f-0K Collective A FLT2 12 NLV74HC32ADTR2G
R119 :
0K Collective A FLT3 13 GND
GND——F
NLV74HC32ADTR2G
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1 2 3 4
clock signal distribution for CPLDs clock signal generation for CPLDs
@ ¢ CPLD CLK1
VDD 5 ol Vvbb
Cl112 al enp9 C113
O 4 |
GND 5 & I|—|GND
100pF| ~| ©| w| <| o 100pF
- - - — -
u32 |
19 s £ 2 8 8 § 12
L) TEELE GNDI—— GNDS 3 & 3 $ goND ——GND L2
CPLD_TDI[1.5 = R206 20 3 3 - 1 VDD 3V3_PER
GND—{—F+——== CLKin* © © OGND —=—{GND MPZ16085221A
CPLD TDOT 57 emGbLRIDOIL5 0R
o CLKin 21| o ki 10 CLKin R207 poR U1 c2
CPLD_TCK n OScoLL 3 4 I [
CPLD_TCK TP83 OUT  vcC {GND
= 2.} SEL e e R e— U8 3 o
CPLD_TMS 2 1 470nF
CPLD_TMS ” 8 GND}—=— GND EN
e 200 | W = = CC el KC201624.00000C1KX00
o (=]
2.1 0E2 8§ ¥ 2 X SoND —Le{oND T oot am
0R & S 0o & o Spar LB 7
CPLD CLKIL.57 wmCPLDCLKILS alternative SiT8008BI-73-335-4.000000E
= LMK00105SQ/NOPB _J‘ l GND
o ™ < n ©0
< wn
4 N4
€115 GND ol GNDg C116
GND fa) a GND
4 4 -
100pF VDD & S| VDDL0OpF
for JTAG chain set jumper:
1-2 X1
ot 3.3V ‘jos 3V3_PER
?:g vio -8 B
UART
?1_ 1;)2 CPLD TCK L 4| ¢ 1ok =p ki
° — D 700 =B <;>9<9
—— F DI E =<
CPLD TMS 121 |y 1ys @ ol
GND ; 1 GND am
GND . GND GND ———{GND
TEO0790-Base
R212 oR CPLD TDI1
CPLD_TDO1 ___—— RZIZ 0R CPLD_TDI2
CPLD_TDO?2 —— RZIZ oR CPLD TDI3
CPLD_TDO3__RZI5 0R —— CPLD TDI4
CPLD TD0O4 __—— RZIB 0R CPLD_TDI5
CPLD_TDO5 — RZIT 0R
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1 2 3 4
Place ac-coupling caps close to source
HS HS
q) 10nF decoupling for CLK q)
= ==
GTH_Clocks EZ ---------------- ! C100 AT
1 B228 CLKO P A || C101 GTH CLK P1 | GTH CLK P[1.3] E
SZZZZS_SEKKS_I\PJ B228 CLKO : 11 M GTH CLK N1 ! G CILE A
GTH_Clocks B229_CLKO_P Ei720NG L ONEI, Lk — GTH CLK P2 e L L NSl &TH CLK N[L.3
B229 CLKO N B229 CLKO N ] 10nF GTH CLK N2 B =
s B230 CLKI P | GTH CLK P3 ! !
— ! ] ]
B230_CLK1 N : B230 CLK1 N : GTH_CLK N3 i i
i g ' '
| i : :
: '
e i B228 TX0 P i i GTH_TX0 P1 i GTH TX0 P[1.3]
; : 1| e 7 : it GTH_TXO0_P[L..3]]
GTH_Lanes TT;((?—,\P‘ T B2B TXON 2 e GTH TX0 NI ! Gl RTPXORE(C3
L S ! B228 RX0 P R 100nF 116.3V 1l C156 GTH_RX0 P1 i GTH TX0 N[1.3] E
L N — T TOONFE
GTH230.0 » | i Wy i i
!
T i B229 TX0 P : GTH TX0 P2 GTH RX0 P[1.3] i
'
Ly B229 TXON | GTH TX0 N2 ¥ GTH_RX0_P[L.3
= B229 RX0 P | GTH _RX0 P2 GTH RX0 NJ[1..3]
e B229 RXON | GTHRXON2 _— "1 _(Ci] R0 N (L2
4 H
i
GTH ;
X0 P B230 _TXO0 P f GTH_TXO0_P3
X0 N B230_TX0 N ] GTH_TXO0_N3
RXO P B230 RX0 P 1 GTH RX0 P3
- B230 RX0 N | GTH RX0 N3
RX0_N :
O | stichting caps
3V3_PER
C16; C161
100nH 100nF IGND
Be careful with TX and RX connections .
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1 2 ‘ 3 4
Bidirectional Level Shifting 1.8V to 3.3V
1V8_PER 1v8 PER 3V30PER 3V3_PER
c117 U30 c118
GND—] | voea < vees -2 I} |GND
l 100nF 1 20 100nF l
PS_12C0_SCL_1V8 3 Al Bl 18 PS_12C0_SCL_3V3
PS_12C0_SDA _1V8 7z A2 B2 7 PS_12C0_SDA 3V3
[ PS_ANL _shared_1V8 =51 A3 B3 3 {_PS_ANL _shared_3V3
PLI_Collective FLT_1V8 } oo Ad B4 3 PLI_Collective FLT 3V3 |
§N> A5 B5 7
5 A6 B6 3
A7 B7
PL_SPI CS 1Vv8 A3 9 A8 B8 12 PL_ANL_SPI_CS3
] o] o !
Use 10k resistors for pull-up A\ GND |1
and/or pull-down if needed. & 1
05 TXS0108EQPWRQ1 IGND
10K
i IR I O N I I i
GND GND GND GND GND GND GND GND GND GND GND GND
1V8_PER 3V3_PER 75 ohm
i
PL_ANL_SPI A
CLK B64_TO A
B64 T1 3083 o 141 PL_ANL_shared SPI_CLK 3V3
oS! B64 T2 UnldlreCtlonal |€V€| Shlftlng 18V tO 33V PL ANL shared SPI MOSI 3V3 i PL_ANL_shared SPI_CLK_3V3
PL_ANL_shared SPI_1V8 CS_Al1l B64 T3 BL ANL SPI CS1 1 PL_ANL_shared_SPI_MOSI_3V3
CS_A2
CS A3 PL_SPI_CS 1Vv8 A3 1V8_PER 3V3_PER PL_ANL_SPI CS2
_ PL_ANL_SPI CS3
d> c110 U3l c111 PL_ANL SPI CS[1.3]
|
25 ohm GND L veea | vees GND PL_ANL SPI CS 3V3 A[1.3] §
B64_TO 100nF 1 I Bl 2 100nF pL_ANL_shared SPI_CLK_3V3
B64 T1 2 A2 B2 11 PL_ANL shared SPI_MOSI 3V3
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PILOT D OUT[1.5] Pilot line through sockets
PILOT D_OUT[L 5] ¢ 10K eistor: o protctpower
supply against short to GND
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Bidirectional Level Shifting 1.8V to 3.3V SD Card Connector
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LV side Isolated side
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[ LED_external

[ Logic_1V8_ In

Two methods to drive the external LED

+3.3V

(]
2N3904

Figure 2.9. Driving an LED from a “logic-level” input signal, using
an npn saturated switch and series current-limiting resistor.

Current limiting resistor Possibility to use npn as current sink

R28A 3 TL4A 2 R134A 1GND
1 1 1
R MBT3904 R

—

R29A
—

1
10K

B. Transistor current source

Happily, it is possible to make a very good current source
with a transistor (Figure 2.31). It works like this: applying
Vi to the base, with Vg>0.6 V, ensures that the emitter is
always conducting:

Vi = Vg — 0.6 volts.
So
It = Ve/Rg = (Vs — 0.6 volts) /Rg.
But, since Ig == Ic for large beta,
I = (Vg — 0.6 volts) /Ry, (2.5)

independent of Vi, as long as the transistor is not saturated
(Ve 2 Ve + 0.2 volts).

+Veo

load

Vg

Re
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Figure 2.9. Driving an LED from a “logic-level” input signal, using
an npn saturated switch and series current-limiting resistor.
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So
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But, since Ig == Ic for large beta,
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(Ve 2 Ve + 0.2 volts).
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Figure 2.9. Driving an LED from a “logic-level” input signal, using
an npn saturated switch and series current-limiting resistor.
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always conducting:
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So
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But, since Ig == Ic for large beta,
I = (Vg — 0.6 volts) /Ry, (2.5)
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Figure 2.9. Driving an LED from a “logic-level” input signal, using
an npn saturated switch and series current-limiting resistor.
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B. Transistor current source
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with a transistor (Figure 2.31). It works like this: applying
Vi to the base, with Vg>0.6 V, ensures that the emitter is
always conducting:

Vi = Vg — 0.6 volts.
So
It = Ve/Rg = (Vs — 0.6 volts) /Rg.
But, since Ig == Ic for large beta,
I = (Vg — 0.6 volts) /Ry, (2.5)
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+Veo

load

Vg

Re

Title LED_external.SchDoc

Revision: 04

Design Engineer:  A. Geiger & E. Liegmann

UltraZzohm

www.ultrazohm.com

Figure 2.31. Transistor current source: basic concept.

Project: UltrazOhm_CarrierBoard.PrjPch

Date: 11.03.2021

Sheet 25 of 36




3
\oltage Divider
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3
\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169B R170B
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106B R171B
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169C R170C
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106C R171C
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169D R170D
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106D R171D
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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LV side
Bidirectional Level Shifting 1.8V to 3.3V | Isolated & protected side

U_Shiftlso_1to4
LevelShifting_lsolation.SchDoc

e e o
PS_isoGPIO ) !soGPIOO3 =7 out3 In3 EXT !soGPIO3 GND_isoGPIO _ 11 1 _ 3V3_isoGPIO
iSoGPI001 iSoGP1001 iSoGP1004 outs Ind EXT _isoGP104 Outputs Intputs EXT _isoGPIO1 12 2 EXT _isoGPIO3
iS0GPI002 isoOGP1002 EXT_isoGPIO1 EXT_isoGPIO3 Outputs EXT isoGPIO2 13 3 EXT_isoGP104 Inputs
R soGPI1003 U_Shiftlso_5to8 EXT_isoGPIO2 EXT_isoGP104 . 4 4 A
::ggﬁ:ggi S0GPI004 LevelShifting Isolation.SchDocI EXT_isoGPIO5 ~ EXT isoGPI07 ~ CNP_iS0GPI0I——F5—mrioe 15 5 EXT BoGPIOT |3 V3-isoGPIO
iSoGPI005 soGPI1005 soGP1005 — In1 outl EXT _isoGP1O5 EXT_isoGPIO6 EXT_isoGP108 EXT _isoGP10O6 6 6 EXT _isoGP108
R Ty A soGPI1006 soGP1006 EXT _isoGP106 EXT_isoGPIO9 EXT_isoGP1011 . 7 7 A
ERIS0ERIT :iggi:gg? S0GPI007 SOGPIO07 ., gfts olulg EXT is0GPIO7 EXT_isoGPIO10  EXT isoGPIo12 CNP_IS0GPI0 557 eri55 18 8 EXT 1oGPIOLL |3 V3-1s0GPIO
iSOGPI008 isoGP1008 isoGP1008 outa In4 EXT _isoGPIO8 EXT_isoEmergStop EXT isoGPIO10 19 9 EXT _isoEmergStop
. isoGP1009 . 20 10 A
:2885:828 i50GPIO10 U_Shiftlso_gto12 CHDISCCRIO SLTECCHID
is0GPIO11 iSoGP1011 LevelShifting_lsolation.SchDoc IPL1-110-02-L-D-K
. isoGP1012 isoGP1009 EXT _isoGP109
(EEeIeRz 1S0GPI010 % " ou % EXT i50GPIO10
o mergsiop | OU8 108 e mergSiep
emergencyStop_external Out4 In4
cave! external Emergeny Stop instead of isoGP1012
external Emergeny Stop
X19
EXT _isoEmergStop 3 1
3V3_isoGPIO 4 2 |GND_isoGPIO
IPL1-102-02-L-D-K
Isolated Power Supply 102
1]
3V3_PER C103 100nF 1nFlIs0v )
Q onp Y28 3V3_isoGPIO
! ol 6 D19 u27 Q PY
W 2| | ; LN out 2 TP80
5 EN D2 3 l la) R161
] z
6 ) ) 5 | MBRO0520LT1G| (ZZZZLSé 3 BYP © ADJ 4 12K (13()132
X CLK vee |G [CRRREeCHIC 25V LT1761ESf-BYP#TRPBF 6.3V
4 1 D20 R164
GNDI—‘ GND D1 5K98
SN6505BDBVT 3 4 |
MBRO0520LT1G
760390015 GND_isoGPIO GND_isoGPIO GND_isoGPIO GND_isoGPIO
Title isoGP10.SchDoc U ItraZOhm
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10 Protection with TVS-Diode and PTC-Resistor

Unidirectional level Shifting 1.8V to 3.3V LV side . Isolated side
1Vv8_PER 3V3_PER ! 3V3_isoGPIO GND_isoGPIO
3V3_PER i CO6A! had to use 4 instances, because repeat in repeat block is not supported
C97A U25A C98A GND cgon 7 U24A i 100nF|
14 | 13 | 1 16 | 10p1
GhD e wEgR veds o D 1(!0 = veeil Veez External_IO_Protection.SchDoc
n n n i i
Lol a1 Bl 12 S INA ouTA =12 — ] intGPI0 extGPIO —
S A2 B2 INB ouTB SNB—iseGPIO | Protect_ GND TVS
3 0 5 2 SOGPIO_3V3 3A
3] A3 B3 ¥ | U NS | Som GPIO 3V3 4A 10p2
A4 B4 ouUTD IND S0 P i
External_IO_Protection.SchDoc )
Tl oE DIRL 7| Ent S\ S — 1 intGPIO extGPIO e
DIR2 2 9 GND_isoGPIO}__| Protect_GND TVS
8 DIR3 £ GND1 GND2 —= 10p3
€N | G DI | @il Chn2 External_IO_Protection.SchDoc
SN74AVCAT774RSVR GND 1S07742QDWRQ1 GND _i50GPIO : EXT _isoGPIO3
- I ] intGPIO extGPIO TVSIA
GND_isoGPIO__] Protect_GND TVS
10p4
%FCMVS_PER External_IO_Protection.SchDoc )
9K GND 1 intGPIO eXtGPIO e
GND_isoGPIO}__] Protect_ GND TVS
=0 1V8_PER

—{ RIG0A 3
K 1GND

DIR = High = A->B
DIR = Low = A<-B

D27A
TVS3A 1
10 uluy
M.
TVS4A 2 NTN
-2 ¥ gT |GND_isoGPIO
TVS1A 4
7 uliy
M.
TVS2A 5 NTN
6

CPDA10R3V3U-HF

Inputs & Outputs isolated & protected

EXT _isoGPIO1 I

EXT i50GPI02 } 833

EXT_isoGP103 ! i3 ‘

EXT _isoGP104 Ind ‘
Title LevelShifting_lsolation.SchDoc UItraZOhm
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169E R170E
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106E R171E
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider

this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l

rest voltage at TVS diode
intGPIO M‘F ® B@"F
" SR PPTCO1A 15V

——C106F R171F
100nF []10K

Alternative PTCs:
Murata PRG21AR8R2MS5RA
Murata PRG18BC6R8MM1RB

TVS

Protect GND

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169G R170G
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106G R171G
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169H R170H
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106H R171H
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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10 Protection with TVS-Diode and PTC-Resistor

Unidirectional level Shifting 1.8V to 3.3V LV side . Isolated side
1Vv8_PER 3V3_PER ! 3V3_isoGPIO GND_isoGPIO
3V3_PER i C96B had to use 4 instances, because repeat in repeat block is not supported
Cc97B U258 c98B GND cooB 7 U248 i 100nF|
14 | 13 | 1 16 | 10p1
GhD e wEgR veds o D 1(!0 = veeil Veez External_IO_Protection.SchDoc
n n n i i
Lol a1 Bl 12 S INA ouTA =12 — ] intGPI0 extGPIO —
S A2 B2 INB ouTB SNB—iseGPIO | Protect_ GND TVS
3 0 5 2 SoGPIO_3V3 3B
3] A3 B3 ¥ | U NS | Som GPIO 3V3 4B 10p2
A4 B4 ouUTD IND S0 P i
External_IO_Protection.SchDoc )
Tl oE DIRL 7| Ent S\ S — 1 intGPIO extGPIO e
DIR2 2 9 GND_isoGPIO}__| Protect_GND TVS
8 DIR3 £ GND1 GND2 —= 10p3
€N | G DI | @il Chn2 External_IO_Protection.SchDoc
SN74AVCAT774RSVR GND 1S07742QDWRQ1 GND _i50GPIO : EXT _isoGPIO7
- I ] intGPIO extGPIO TVSIB
GND_isoGPIO__] Protect_GND TVS
10p4
%-‘FCMVS_PER External_IO_Protection.SchDoc )
9K GND 1 intGPIO eXtGPIO e
GND_isoGPIO}__] Protect_ GND TVS
=0 1V8_PER

—{ RI60B 3
K 1GND

DIR = High = A->B
DIR = Low = A<-B

D27B
TVS3B 1
10 uluy
M.
TVS4B 2 NTN
-2 ¥ gT |GND_isoGPIO
TVSIB 4
7 uliy
M.
TVS2B 5 NTN
6

CPDA10R3V3U-HF

Inputs & Outputs isolated & protected

EXT _isoGP1O5 I

EXT i50GP106 } 833

EXT _isoGPIO7 ! n3 ‘

EXT _isoGPIO8 [ |
Title LevelShifting_lsolation.SchDoc UItraZOhm
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
Cinerio 3 - i
" SR PPTCO1A 15V
——C106l R1711
100nF []10K

Alternative PTCs:
Murata PRG21AR8R2MS5RA
Murata PRG18BC6R8MM1RB

TVS

Protect GND

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
Cinesio— ——+ 3 - =
" SR PPTCO1A 15V
——C106J R171J
100nF []10K

Alternative PTCs:
Murata PRG21AR8R2MS5RA
Murata PRG18BC6R8MM1RB

TVS

Protect GND

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169K R170K
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106K R171K
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169L R170L
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106L R171L
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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10 Protection with TVS-Diode and PTC-Resistor

Unidirectional level Shifting 1.8V to 3.3V LV side . Isolated side
1Vv8_PER 3V3_PER ! 3V3_isoGPIO GND_isoGPIO
3V3_PER i C96C had to use 4 instances, because repeat in repeat block is not supported
c97C U25C c98C GND cgoc @ u24C i 100nF|
14 | 13 | 1 16 | 10p1
GhD e wEgR veds o D 1(!0 = veeil Veez External_IO_Protection.SchDoc
n n n i i
Lol a1 Bl 12 S INA ouTA =12 — ] intGPI0 extGPIO —
S A2 B2 INB ouTB SNB—iseGPIO | Protect_ GND TVS
3 0 5 2 SOGPIO_3V3 3C
3] A3 B3 ¥ | U NS | Som GPIO 3V3 4C 10p2
A4 B4 ouUTD IND S0 P i
External_IO_Protection.SchDoc )
Tl oE DIRL 7| Ent S\ S — 1 intGPIO extGPIO —
DIR2 2 9 GND_isoGPIO}__| Protect_GND TVS
8 DIR3 £ GND1 GND2 —= 10p3
€N | G DI | @il Chn2 External_IO_Protection.SchDoc
SN74AVCAT774RSVR GND 1S07742QDWRQ1 GND _i50GPIO : EXT _isoGPIO11
- I ] intGPIO extGPIO TVSIC
GND_isoGPIO__] Protect_GND TVS
10p4
%-SCMVS_PER External_IO_Protection.SchDoc )
9K GND 1 intGPIO eXtGPIO —
GND_isoGPIO}__] Protect_ GND TVS
=0 1V8_PER

—{ RIG0C
STV

DIR = High = A->B
DIR = Low = A<-B

D27C
TVS3C 1
10 uluy
|
TVSAC 2 NTN
-2 ¥ gT |GND_isoGPIO
TVSIC 4
7 uliy
|
TVS2C 5 NTN
6

CPDA10R3V3U-HF

Inputs & Outputs isolated & protected

EXT_isoGPIO9

[
EXT i50GPIO10 } 833
EXT isoGPIO11 ! n3 ‘
EXT _isoEmergStop [ |
Title LevelShifting_lsolation.SchDoc UItraZOhm
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169M R170M
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106M R171IM
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R169N R170N
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C106N R17IN
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider
this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l
rest voltage at TVS diode
R1690 R1700
intGPIO 1 ’ E—
51R PPTC 0,1A 15V
——C1060 R1710
100nF 10K
Alternative PTCs:
% Murata PRG21AR8R2MS5RA
,2 Murata PRG18BC6R8MM1RB
[a]
z
(C)
g
(=}
T

Title External_IO_Protection.SchDoc
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\oltage Divider

this resistor protects the IC-Pin of PTC for OVGI’CU rrent PrOteCtIOI'l

rest voltage at TVS diode
intGPIO M‘P ® B@"P
" SR PPTCO1A 15V

——C106P R171P
100nF []10K

Alternative PTCs:
Murata PRG21AR8R2MS5RA
Murata PRG18BC6R8MM1RB

TVS

Protect GND

Title External_IO_Protection.SchDoc
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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 uF (including derating) ceramic with voltage rating
at least 25% higher than the maximum applied input voltage for the application.
L6 U10 VOUT = 3.29V / 5A
1 . power supply for:
Ve g _L _L T W e 8V3_MOD "renz module (PL_1V8, PS_1V8, ..)
C41 C42 Ca4 C45 GND 2 SYNC o B C48 C49 C46 C108
IIOuF IlOuF I F IlOpF IlOOnF —== 8 & == 100uF == 100uF == 100uF =—100uF
50V 50V 50V 50V 3) Qo = 6.3V 6.3V 6.3V 6.3V
GND GND GND GND GND Y T @ SRS T
[Cust.Suppl 171450601
EN-Pin:
Connecting this pin to GND disables the device. Connecting this GNDGND GND GND GND
pin to a voltage higher than 1.18V typ. (but <6.5V) or leaving it
floating enables the device. This pin can be used in order to set an
external UVLO through a resistor divider. If this pin is
left floating the device is always on.
GND GND
PWR pPwr 110
L7 (P U1l T VOUT = 3.29V / 5A
D 1 . power supply for:
vie WE-CBF _L _L _L _L _L W pou HELHER - digital and analog sockets
C51 C52 C53 C54 C55 GND 2 SYNC O FB C57 C58 C59 C56 - SD-Card
IlopF IlOpF IlopF IlouF IlOOnF —== g & 470nF ==100uF =—=100uF=—100pF - Ethernet
50V 50V 50V 50V 50V 3 Q =z 50V 6.3V 6.3V 6.3V - CAN
GND GND GND  GND GND A X O SRR T T
[Cust.Suppl 171450601
R222 l
—
SNELYeDE R power supply for:
GNDGND GND GND GND - digital and analog sockets
recommendation from datasheet for VOUT = 3.3V:
VOUT - 10k - 3k16 - GND
PWR 1
L8 (P ui2 VOUT = 4.96V / 5A
1 .
viNe—a D T 1T -1 .71 T Y o SVPER  3y3 MOD  3V3PER 5V PER
a c61 C62 c63 Co4 C65 o ob—24 syne o = 67 C68 C69 C66 D Q o
IlOpF IlOpF IlOpF IlOuF IlOOnF —== g & 470nF =—100uF =—100uF =— 100uF
50V 50V 50V 50V 50V 3 o = 50V 6.3V 6.3V 6.3V
GND GND GND  GND GND N R ROl R92 Ro3
[Cust.Supply] 17150601 100R 1K 1K5
R224 1
3V3_PER O —
R GNDGND GND 7Db1o Yo o2
R R R
M ™ ™
GND GND GND SND 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 .
B—en - 1'27:/ - oo sge 0. 9V9) Title Power_Supply_1.SchDoc U |t|’aZOhm
_max = output voltage of prior stage (e.g. . . . . .
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 REETE (07 Design Engineer: A. Geiger & E. Liegmann | www.ultrazohm.com
there is a delay of about 5ms, Project: UltraZOhm_CarrierBoard.PrjPch Date: 11.03.2021
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1 2 3 4
bank power supply with jumper selectable
(place near to Trenz module!)
R128 "
1.8V (fixed 1.8V)
1V8_MOD = VCCO_47
Power_Supply_1V8.SchDoc R129
VCCo 48 18V (1.2-1.8V)
PWR OR -
PG_Module —LC-Module =5 o5 odule rizo. © e IV
1V8 out [ —Lv8out MOD o Q REED oveeo 65 18V (1.2-1.8V)
VIN L P P - power supply for:
VINO——"——— 5 VIN 0R R “CPLD Banks
I:IR133 OVCCo 64 18V (1.2-1.8V) - 12C Level Shifter
OR - - Ethernet
R136 - SD-Card Level Shifter
1V8_PER VvCeo 66 18V (1.2-1.8V) - JTAG Programmer
Power_Supply_1V8.SchDoc OR - - CAN Transceiver
>< PWR - SPI, UART, 12C-Interface Level Shifter
- Isolated SPI Level Shifter
PG_Module > PG_Module VEout PER R139 1V8_PER - Isolated GPIO Level Shifter
VIN 1v8 out [}
VINO————— > VIN OR
power good signal from Trenz module
to enable banks and peripherals after
module is supplied sufficiently
R142
3V3_PER M =5 376 {GND
D16 2 o MMBT3904
R146
1V8_MOD
10K
R147
3V3 PER o—”’v‘ — 3 {GND
220R
D18 —MMBT3904
R148
1V8_PER
10K
Title Power_Supply_2.SchDoc U ItraZOhm
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1 2 3 4
TP79A
®
R203, TP78A
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	X16-6
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	X16-8
	X16-9
	X16-10
	X16-G1
	X16-G2
	X16-G3
	X16-G4


	Nets
	1V8_PER
	Pins
	C71-1
	R97H-1
	U13-5


	3V3_PER
	Pins
	C72-2
	U13-21
	X16-4


	eSD_CLK
	Pins
	U13-19
	X16-5

	NetLabels
	eSD_CLK
	eSD_CLK


	eSD_CMD
	Pins
	U13-20
	X16-3

	NetLabels
	eSD_CMD
	eSD_CMD


	eSD_DAT0
	Pins
	U13-18
	X16-7

	NetLabels
	eSD_DAT0
	eSD_DAT0


	eSD_DAT1
	Pins
	U13-16
	X16-8

	NetLabels
	eSD_DAT1
	eSD_DAT1


	eSD_DAT2
	Pins
	U13-23
	X16-1

	NetLabels
	eSD_DAT2
	eSD_DAT2


	eSD_DAT3
	Pins
	U13-22
	X16-2

	NetLabels
	eSD_DAT3
	eSD_DAT3


	GND
	Pins
	C71-2
	C72-1
	R97-1
	U13-2
	U13-11
	X16-6
	X16-10
	X16-G1
	X16-G2
	X16-G3
	X16-G4


	N02962
	N02963
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	Pins
	U13-8
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	Pins
	U13-10


	NetU13_12
	Pins
	U13-12


	NetU13_13
	Pins
	U13-13


	NetU13_14
	Pins
	U13-14


	NetU13_15
	Pins
	U13-15


	NetU13_17
	Pins
	U13-17


	NetU13_25
	Pins
	U13-25


	SD_CD_S
	Pins
	TP72-1
	X16-9

	NetLabels
	SD_CD_S


	SD_CLK
	Pins
	U13-9

	NetLabels
	SD_CLK

	Ports
	SD_CLK


	SD_CMD
	Pins
	U13-4

	NetLabels
	SD_CMD

	Ports
	SD_CMD


	SD_DAT0
	Pins
	U13-6

	NetLabels
	SD_DAT0

	Ports
	SD_DAT0


	SD_DAT1
	Pins
	U13-7

	NetLabels
	SD_DAT1

	Ports
	SD_DAT1


	SD_DAT2
	Pins
	U13-1

	NetLabels
	SD_DAT2

	Ports
	SD_DAT2


	SD_DAT3
	Pins
	U13-3

	NetLabels
	SD_DAT3

	Ports
	SD_DAT3


	SEL_SD
	Pins
	R97-2
	R97H-2
	U13-24

	NetLabels
	SEL_SD



	Ports
	SD_Card
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	C37A
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	C38A
	C38A-1
	C38A-2
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	R77A
	R77A-1
	R77A-2
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	R78A-1
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	R79A
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	R80A-2

	R81A
	R81A-1
	R81A-2

	TP68A
	TP68A-1

	U6A
	U6A-1
	U6A-2
	U6A-3
	U6A-4
	U6A-5
	U6A-6
	U6A-7
	U6A-8
	U6A-9
	U6A-10
	U6A-11
	U6A-12
	U6A-13
	U6A-14
	U6A-15
	U6A-16

	U7A
	U7A-1
	U7A-2
	U7A-3
	U7A-4
	U7A-5

	U8A
	U8A-1
	U8A-2
	U8A-3
	U8A-4
	U8A-5
	U8A-6

	U9A
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	U9A-3
	U9A-4
	U9A-5
	U9A-6

	X7A
	X7A-1
	X7A-2
	X7A-3
	X7A-4


	Nets
	1V8_PER
	Pins
	C34A-2
	U6A-1


	3V3_PER
	Pins
	C38A-1
	U8A-2
	U9A-2
	U9A-5


	5V_isoCANA
	Pins
	C35A-2
	C37A-2
	C40A-1
	R78A-1
	R80A-1
	TP68A-1
	U6A-16
	U7A-5

	NetLabels
	5V_isoCAN
	5V_isoCAN
	5V_isoCAN


	CAN_HA
	Pins
	D5A-1
	L5A-3
	X7A-2

	NetLabels
	CAN_H
	CAN_H


	CAN_LA
	Pins
	D5A-2
	L5A-2
	X7A-3

	NetLabels
	CAN_L
	CAN_L


	CAN_RXDA
	Pins
	P1A-1
	U6A-3

	Ports
	CAN_RXD


	CAN_TXDA
	Pins
	P1A-2
	U6A-6

	Ports
	CAN_TXD


	GND
	Pins
	C34A-1
	C38A-2
	U6A-2
	U6A-8
	U9A-4


	GND_isoCANA
	Pins
	C35A-1
	C36A-2
	C39A-2
	C40A-2
	D5A-3
	R79A-1
	R81A-2
	U6A-9
	U6A-15
	U7A-2
	U8A-5

	NetLabels
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN


	NetC36A_1
	Pins
	C36A-1
	R76A-2
	R77A-1


	NetC37A_1
	Pins
	C37A-1
	U7A-3


	NetC39A_1
	Pins
	C39A-1
	D6A-1
	D7A-1
	U7A-1


	NetD6A_2
	Pins
	D6A-2
	U8A-6


	NetD7A_2
	Pins
	D7A-2
	U8A-4


	NetL5A_1
	Pins
	L5A-1
	R77A-2
	U6A-12


	NetL5A_4
	Pins
	L5A-4
	R76A-1
	U6A-13


	NetR78A_2
	Pins
	R78A-2
	X7A-1


	NetR79A_2
	Pins
	R79A-2
	X7A-4


	NetR80A_2
	Pins
	R80A-2
	R81A-1
	U7A-4


	NetU6A_4
	Pins
	U6A-4


	NetU6A_5
	Pins
	U6A-5


	NetU6A_7
	Pins
	U6A-7


	NetU6A_10
	Pins
	U6A-10


	NetU6A_11
	Pins
	U6A-11


	NetU6A_14
	Pins
	U6A-14


	NetU8A_1
	Pins
	U8A-1
	U9A-3


	NetU8A_3
	Pins
	U8A-3
	U9A-1


	NetU9A_6
	Pins
	U9A-6



	Ports
	CAN_RXDA
	CAN_TXDA
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	U9B-2
	U9B-3
	U9B-4
	U9B-5
	U9B-6

	X7B
	X7B-1
	X7B-2
	X7B-3
	X7B-4


	Nets
	1V8_PER
	Pins
	C34B-2
	U6B-1


	3V3_PER
	Pins
	C38B-1
	U8B-2
	U9B-2
	U9B-5


	5V_isoCANB
	Pins
	C35B-2
	C37B-2
	C40B-1
	R78B-1
	R80B-1
	TP68B-1
	U6B-16
	U7B-5

	NetLabels
	5V_isoCAN
	5V_isoCAN
	5V_isoCAN


	CAN_HB
	Pins
	D5B-1
	L5B-3
	X7B-2

	NetLabels
	CAN_H
	CAN_H


	CAN_LB
	Pins
	D5B-2
	L5B-2
	X7B-3

	NetLabels
	CAN_L
	CAN_L


	CAN_RXDB
	Pins
	P1B-1
	U6B-3

	Ports
	CAN_RXD


	CAN_TXDB
	Pins
	P1B-2
	U6B-6

	Ports
	CAN_TXD


	GND
	Pins
	C34B-1
	C38B-2
	U6B-2
	U6B-8
	U9B-4


	GND_isoCANB
	Pins
	C35B-1
	C36B-2
	C39B-2
	C40B-2
	D5B-3
	R79B-1
	R81B-2
	U6B-9
	U6B-15
	U7B-2
	U8B-5

	NetLabels
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN
	GND_isoCAN


	NetC36B_1
	Pins
	C36B-1
	R76B-2
	R77B-1


	NetC37B_1
	Pins
	C37B-1
	U7B-3


	NetC39B_1
	Pins
	C39B-1
	D6B-1
	D7B-1
	U7B-1


	NetD6B_2
	Pins
	D6B-2
	U8B-6


	NetD7B_2
	Pins
	D7B-2
	U8B-4


	NetL5B_1
	Pins
	L5B-1
	R77B-2
	U6B-12


	NetL5B_4
	Pins
	L5B-4
	R76B-1
	U6B-13


	NetR78B_2
	Pins
	R78B-2
	X7B-1


	NetR79B_2
	Pins
	R79B-2
	X7B-4


	NetR80B_2
	Pins
	R80B-2
	R81B-1
	U7B-4


	NetU6B_4
	Pins
	U6B-4


	NetU6B_5
	Pins
	U6B-5


	NetU6B_7
	Pins
	U6B-7


	NetU6B_10
	Pins
	U6B-10


	NetU6B_11
	Pins
	U6B-11


	NetU6B_14
	Pins
	U6B-14


	NetU8B_1
	Pins
	U8B-1
	U9B-3


	NetU8B_3
	Pins
	U8B-3
	U9B-1


	NetU9B_6
	Pins
	U9B-6



	Ports
	CAN_RXDB
	CAN_TXDB
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	R121-1
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	R122
	R122-1
	R122-2

	R122L
	R122L-1
	R122L-2

	R123
	R123-1
	R123-2

	R123H
	R123H-1
	R123H-2

	R124
	R124-1
	R124-2

	R124L
	R124L-1
	R124L-2

	R125
	R125-1
	R125-2

	R125L
	R125L-1
	R125L-2

	R126
	R126-1
	R126-2

	R127
	R127-1
	R127-2

	TP74
	TP74-1
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	U17-3
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	X12-2
	X12-3
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	X12-5
	X12-6

	X12
	X12-1
	X12-2
	X12-3
	X12-4
	X12-5
	X12-6


	Nets
	1V8_PER
	Pins
	C77-2
	R122-2
	R123H-2
	R124-2
	R125-2
	U17-14


	3V3_isoSPI
	Pins
	C80-1
	C81-2
	C84-1
	R120-1
	R126-1
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	U18-10
	U18-16
	U19-5


	3V3_PER
	Pins
	C78-1
	C79-2
	C82-1
	U17-13
	U18-1
	U18-7
	U20-2
	U21-2
	U21-5


	GND
	Pins
	C77-1
	C78-2
	C79-1
	C82-2
	R122L-2
	R123-2
	R124L-2
	R125L-2
	U17-7
	U17-8
	U18-2
	U18-8
	U21-4
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	Pins
	C80-2
	C83-2
	C84-2
	R121-1
	R127-2
	U18-9
	U18-15
	U19-2
	U20-5


	isoSPI_CS_3V3
	Pins
	U18-12
	X12-6
	X12-6

	NetLabels
	isoSPI_CS_3V3
	isoSPI_CS_3V3


	isoSPI_MISO_3V3
	Pins
	U18-11
	X12-3
	X12-3

	NetLabels
	isoSPI_MISO_3V3
	isoSPI_MISO_3V3
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	Pins
	U18-13
	X12-2
	X12-2

	NetLabels
	isoSPI_MOSI_3V3
	isoSPI_MOSI_3V3


	isoSPI_SCLK_3V3
	Pins
	U18-14
	X12-5
	X12-5

	NetLabels
	isoSPI_SCLK_3V3
	isoSPI_SCLK_3V3


	NetC81_1
	Pins
	C81-1
	U19-3


	NetC83_1
	Pins
	C83-1
	D14-1
	D15-1
	U19-1


	NetD14_2
	Pins
	D14-2
	U20-6


	NetD15_2
	Pins
	D15-2
	U20-4


	NetR120_2
	Pins
	R120-2
	X12-1
	X12-1


	NetR121_2
	Pins
	R121-2
	X12-4
	X12-4


	NetR122_1
	Pins
	R122-1
	R122L-1
	U17-15


	NetR123_1
	Pins
	R123-1
	R123H-1
	U17-16


	NetR124_1
	Pins
	R124-1
	R124L-1
	U17-5


	NetR125_1
	Pins
	R125-1
	R125L-1
	U17-6


	NetR126_2
	Pins
	R126-2
	R127-1
	U19-4


	NetU20_1
	Pins
	U20-1
	U21-3


	NetU20_3
	Pins
	U20-3
	U21-1


	NetU21_6
	Pins
	U21-6


	SPI1_CS
	Pins
	U17-4

	Ports
	SPI1_CS


	SPI1_MISO
	Pins
	U17-2

	Ports
	SPI1_MISO


	SPI1_MOSI
	Pins
	U17-1

	Ports
	SPI1_MOSI


	SPI1_SCLK
	Pins
	U17-3

	Ports
	SPI1_SCLK


	SPI_CS_3V3
	Pins
	U17-9
	U18-5

	NetLabels
	SPI_CS_3V3
	SPI_CS_3V3


	SPI_MISO_3V3
	Pins
	U17-11
	U18-6

	NetLabels
	SPI_MISO_3V3
	SPI_MISO_3V3


	SPI_MOSI_3V3
	Pins
	U17-12
	U18-4

	NetLabels
	SPI_MOSI_3V3
	SPI_MOSI_3V3


	SPI_SCLK_3V3
	Pins
	U17-10
	U18-3
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