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Ethernet Switch (Configured for MII Mode)
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Ethernet Diag
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| |
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possible to the PF15 / PF14 tracks to reduce the effect of a stub on the transmission line. !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
ICAP Classification: cp: wo: PUBL:
Drawing Title:
Bage Tille:
Ethernet Diag
Size | Document Number Rev
SCH-29810  PDF: SPF-29810 c
Date: _Friday, June 22, 2018 [ Sheet 3 of 21
T




Ethernetl (Configured for MII Mode)
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| CANO Physical Interface oVoSR Vst CAN termination resistor
| footprint. Place on
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RS232

RS232 for debug

R250
P14 PG5 PG5 (UART10_RX) \/\/Q, 13
PG4 (UART10_TX) R251 1
P14 PG4 ) < 10

C149
0.1UF

6

cst |V

GND
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RS232-RX
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K Rs2s2RX P21

C150
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Security Element
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S32K MCU

U3z,

PTA0/ADCO_SEO/ACMPO_INO/FTM2_CH1/LPI2C0_SCLS/FXIO_D2/FTM2_QD_PHA/LPUARTO_CTS/TRGMUX_OUT3 %
PTA1/ADCO_SE1/ACMPO_IN1/FTM1_CH1/LPI2C0_SDAS/FXIO_D3/FTM1_QD_PHA/LPUARTO_RTS/TRGMUX_OUTO [—zg—><
PTA2/ADC1_SEO/FTM3_CHO/LPI2C0_SDA/EWM_OUT/LPUARTO_RX [—77 X
PTA3/ADC1_SE1/FTM3_CH1/LPI2C0_SCL/EWM_IN/LPUARTO_TX [—g7—< SWD_DIO
PTA4/JTAG_TMS/SWD_DIO/ACMPO_OUT/EWM_OUT g3 S32K_RESET"
3v3 MCU PTAS/RESET/TCLKIJTAG_TRST [gg———— << S32K-RSTx  P16,18
T PTAB/ADCO_SE2/ACMP1_INO/FTMO_FLT1/LPSPI1_PCS1/LPUART1_CTS 57X
I T PTA7/ADCO_SE3/ACMP1_IN1/FTMO_FLT2/RTC_CLKIN/LPUART1_RTS [—X
$§F29 g?l:i?F PTA10/JTAG_TDO/NOETM_TRACE_SWO/FTM1_CH4/FXIO_DO —§$—x
- 7 PTA11/FTM1_CH5/FXIO_D1 55— 0,305 SPI0_CSO
GND GND 77| VvDD1 PTA12/FTM1_CH6/CAN1_RX/LPI2C1_SDAS 55X g < PA15 P14
VDD2 PTA13/FTM1_CH7/CAN1_TX/LPI2C1_SCLS X 0,306 SPI0_SOUT
[ 24 % > PA12  Pi4
0.1UF 3V3 MCU PTBO/ADCO_SE4/LPUARTO_RX/LPSPI0_PCSO/LPTMRO_ALT3 | o, R307 SPI0_SCK
’ 8 PTB1/ADCO_SE5/LPUARTO_TX/LPSPI0_SOUT/TCLKO 35 9 K PA14 P14
GND VDDA PTB2/ADCO_SE6/FTM1_CHO/LPSPI0_SCK/FTM1_QD_PHB/TRGMUX_IN3 [37 0,308 SPI0_SIN
PTB3/ADCO_SE7/FTM1_CH1/LPSPI0O_SIN/FTM1_QD_PHA/TRGMUX_IN2 g < PA13 P14
PTB4/ACMP1_IN2/FTM0_CH4/LPSPI0_SOUT/TRGMUX_IN1 [g—<
PTB5/FTMO_CHS5/LPSPI0_PCS1/TRGMUX_INO/ACMPX_OUT [3—< C234
3v3 MCU PTB6/XTAL/LPI2C0_SDA I
PTB7/EXTAL/LPI2CO_SCL 3
VREFH 43
233 PTB12/ADC1_SE7/FTMO_CHO/FTM3_FLT2/CAN2_RX 75X | 0.1UF
1000PF PTB13/ADC1_SE8/FTMO_CH1/FTM3_FLT1/CAN2_TX —X Y6
26 0,730 R309 S gtz
GND 10 PTCO/ADCO_SES8/ACMP1_IN4/FTMO_CHO/FTM1_CH8 [—55 < oM
VREFL/VSS PTC1/ADCO_SE9/ACMP1_IN3/FTMO_CH1/FTM1_CH7 57X 2 DNP
PTC2/ADCO_SE10/ACMPO_IN5/FTMO_CH2/CANO_RX [—55—><
PTC3/ADCO_SE11/ACMPO_IN4/FTMO_CH3/CANO_TX —gz—< SWD_CLK -
PTC4/JTAG_TCLK/SWD_CLK/ACMPO_IN2/FTM1_CHO/RTC_CLKOUT/EWM_IN/FTM1_QD_PHB 57 C235
PTCB5/JTAG_TDI/FTM2_CHO/RTC_CLKOUT/LPI2C1_HREQ/FTM2_QD_PHB 55— |
PTCB/ADC1_SE4/LPUART1_RX/CAN1_RX/FTM3_CH2 [57 < | ‘>GND
PTC7/ADC1_SE5/LPUART1_TX/CANT_TX/FTM3_CH3 35—
40 PTC8/LPUART1_RX/FTM1_FLTO/LPUARTO_CTS |35 X 0.1UF
v VSs PTCY/LPUART1_TX/FTM1_FLT1/LPUARTO_RTS [— X
GND PTC14/ADCO_SE12/FTM1_CH2/TRGMUX_IN9 %
PTC15/ADCO_SE13/FTM1_CH3/TRGMUX_IN8 [~5g—<
PTC16/ADCO_SE14/FTM1_FLT2/CAN2_RX/LPI2C1_SDAS |57
PTC17/ADCO_SE15/FTM1_FLT3/CAN2_TX/LPI2C1_SCLS [—X R346
PTDO/FTMO_CH2/LPSPI1_SCK/FTM2_CHO/FXIO_DO/TRGMUX_OUT1 f o >> RESET.A P16
PTD1/FTMO_CH3/LPSPI1_SIN/FTM2_CH1/FXIO_D1/TRGMUX_OUT2 75— 0
PTD2/ADC1_SE2/FTM3_CH4/LPSPI1_SOUT/FXIO_D4/TRGMUX_IN5 [—Z5—< 3v3 McU
PTD3/ADC1_SE3/FTM3_CH5/LPSPI1_PCS0/FXIO_D5/TRGMUX_IN4/NMI 77— &
PTD4/ADC1_SE6/FTMO_FLT3/FTM3_FLT3 5z —< [
PTD5/FTM2_CH3/LPTMRO_ALT2/FTM2_FLT1/TRGMUX_IN7 (53—
PTD6/ACMPO_IN7/LPUART2_RX/FTM2_FLT2 [55—X Ra12 ¢
PTD7/ACMPO_IN6/LPUARTZ_TX/FTM2_FLT3 [———X 10.0K
: J10
PTD15/FTMO_CHO %
PTD16/FTMO_CH1 [—X 51O
50 SWD_CLK GND <t 0
PTEO/LPSPI0_SCK/TCLK1/LPI2CG1_SDA/FTM1_FLT2 [5g—X SWD DO e
PTE1/LPSPI0_SIN/LPI2CO_HREQ/LPI2C1_SCL/FTM1_FLT1 [57—X T O
PTE2/ADC1_SE10/LPSPI0_SOUT/LPTMRO_ALT3/FTM3_CHB/LPUARTT_CTS [3—X - Race® ) O
PTES/FTMO_FLTO/LPUART2_RTS/FTM2_FLTO/TRGMUX_IN6/ACMPX_OUT g czse_L
PTE4/BUSOUT/FTM2_QD_PHB/FTM2_CH2/CANO_RX/FXIO_D6/EWM_OUT [5—X 0.1UF TSW-105-07-F-S
PTE5/TCLK2/FTM2_QD_PHA/FTM2_CH3/CANO_TX/FXIO_D7/EWM_IN [53—X
PTE6/ADC1_SE11/LPSPI0_PCS2/FTM3_CH7/LPUART1_RTS [—55—X
PTE7/FTMO_CH7/FTM3_FLTO [—§7—X GND
PTES/ACMPO_IN3/FTMO_CH6 [—75—X
PTE9/FTMO_CH7/LPUART2_CTS [z <
PTE10/CLKOUT/LPSPI2_PCS1/FTM2_CH4/FXIO_D4/TRGMUX_OUT4 53—
PTE11/LPTMRO_ALT1/FTM2_CH5/FXIO_D5/TRGMUX_OUT5 [—X
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MPC5748G MCU Power Connections

3V3 MCU
3v3_MCU ~ R R ~
R314 .R315 o R316 R317 4 R318
Q5
7820 o MJD31CT4 _CAP
i ] B AP i
% o CAP o
3 o o s - S
% % " 8 3 2 o
w
o o g g g T 8
19} >
2 3 a - z T T 5%321 >
< < <
I A 8 8 '
TPH1
= < =
o D =} (o2] (Yo Yol o ~ o - 3 [— 0 o
8 £ 3 ©[BBF = I & BB 8
3 ) i B85 3 < 2 e o
B - - - w
sl 2 2 o, <\<:<:<\ i 5 5 3‘3‘>‘>‘ S
2 N 5 E o = o o233 o
I T 2 PO T ! < cgoog I
( ( < oY=y | 2 > >>00 Q
2 2 > Saag Q 2 55 =
s s T >>2 g
o
o
>
Analogue MPC5748G 176QFP . Flash 1.25v Core & External Ballast
Package 20f3 Power Pins
= — Central Pad for heat
[&] [6] ®o o dissipation & GND
2\ 2\ '\\&\ S‘ B\ g\ 3\9\ %\ %
> > >>>>>>> > N
I\ I\ I\I\I\I\I\I\I\ I\ _‘\
[} [} DU DU DD D [} [}
[ [ DDDDDNDD [ [ o
> > >>>>>>> > > w
[} ~ ~ 0~ [ M o © [} ~
© ° IO 1500 | kB S ~ PPC5748GSKOMKUG
R322 o
v [ v
GND GND GND @Tpm GND GND
Notes on signal Grounds:
— The scheme shown has the analogue and digital grounds connected to the same plane xAP>
— This results in better ADC performance than using an analogue grond plane with single entry
point (or ferrite) to digital ground plane.
ICAP Classification: CP: 1UO: PUBI:
Drawing Title:
Bage Title:
Calypso MCU Power
Size Document Number Rev
SCH-20810 PDF: SPF-29810 (o]

21

Date: __Friday, June 22, 2018 [ Sheet 12 of
5 | 4 | 3 | 2 1




MPC5748G MCU Decoupling and bulk storage

X7R, 50V 10% 0402

X7R, 16V 10% 0402 (Kemet C0402C104K4RAC)

X7R, 16V 10% 0805 (Murata GCM219R71C684KA37)

X7R, 10V 10% 0603 Low ESR (Taiyo Yuden LMK107B7105KA-T)
X7R, 10V 10% 0603 Low ESR (Taiyo Yuden LMK107B7225KA-TR)

ADC Flash .

ADCO_CAP ADC1_CAP ADC1REF_CAP HVFLA_CAP Capacitor Types:
4700pF - Ceramic
0.1uF - Ceramic
0.68uF - Ceramic

C237 C238 C239 C240 C241 C242 .
1uF 0.1UF 1uF 0.1UF 1uF 2 2UF 1uF - Ceramic
2.2uF - Ceramic
GND GND GND GND
Place small Caps as close as possible to MCU pins
VDD_HVA VDD_HVB
HVA_CAP HVB_CAP
C243 C244 C245 C246 C247 C248
2.2UF 0.1UF 0.1UF 0.1UF 0.1UF
GND GND
One 0.1uF cap per VDD _HV x pin. Place as close as possible to pin

VDD_LV

LV_CAP
c251

C252 C253 54 C255 C256 C257
0.68uF 0.68uF 0.68uF 1UF 0.

. L 1UF 0.1UF 0.1UF
(Low (Low (Low
ESR) ESR) ESR)

\; VDD_LV (1.25V) Decoupling. Place one of the 0.luF caps close to each VDD_LV
GND pin. Place the 0.68uF caps on each side of the package such that there is
no cap on the side with the ballast transistor

C2!
0.

(For regulator stability the total capacitance should be around 2.2uF).

Ballast Transistor

B_CAP E_CAP C_CAP

C249

4700 PF C250

2.2UF

GND

Place close to transistor

LP Internal Reg Cap
LVDEC_CAP
C258
1uF
GND

K
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MPC5748G GPIO 1 of 2

Key to
Purple
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Black
RED

Green

text colours:

- Comms Physical Interfaces

- Other Peripherals and I/O

- Debug (JTAG)

- Clock, Reset and Control

- I/O Matrix and other functions (eg LED)
- I/O Matrix (dedicated)

U39A
SE-RESET - SE PA 4 8 PEO (CANS5_RX)
P9 PAO = PAO PEO N ;; PEO  P6
CANS! P, CANS_T.
P6  PA1 e A 5 pat MPC5748G 176QFP PET [oos—PE! — PE1 PG
Eg Eﬁ\é T 114 | PA2 PE2 [757 X
— PA: i PE3 I INT
P4 Ethernet WK2 T I Do Package 1of3 GPIO Pinsl P g’PE‘t @) NS PEe P4
P18 RESET EthemetPhy ({—(RESEL Ethernet?hy) G PAs PES [He7pes (kP 030) < Ethernet WK1 P4
PE6 168 PE SD.CMD P19
P2 PA7 =
P2 PA8 PE7 21 pEg gtE)gcués P19
P2 PAY res[22FE PES P5
P3  PA10 e [28PET0
PET0 [58 PE10  P6
P AL (SP0_STN) PE11 733 P12
(SPI0_SOUT) PA 52 | PA12 PE12 27 PE13 g PE12 P3
it PA1S (SPI0_CS) PA 50 | PA13 PE13 136 NMI from SBC PE13 P2
it At (SPI0_CLK) A 48| PA14 PE14 137 PET5 (SPI2_SCLK) < ERQ12 P10
P11 PA15 PA15 PE15 > PE15 P10
P 39 63 PF (CAN6_TX)
s Pe0 PB—d0| P80 g — PF1 b2
P19  SD_DATA7 776 | PBY PF1 1765 F (PWM_IN_2)
| 5 T PB2 PF2 56 BF PWIN ) PF2 P20
P6  PB3 55| PB3 PF3 67 BF. (SPI5 S00T] PF3 P20
R — (& | pes < o1 ] PB4 PF4 68— PF {SPT5 STN) PF4 P2
0 Pos @ “PB6 92 | PBS PF5 69— pr (SPT5_SCLK) RS P2
(ENE T PB7 93 | PB6 PF6 70 Pr7 (SPI5_CS0) Pr6 P2
P3  PB7 (XTAL32) P 61 | PB7 PF7 173 PF8 (CANZ._TX) PF7 P2
P17 PB8 PB8 PF8 = O PF8  P5
P17 PB9 (EXTAL32) Pl 60 4 PF9 (CAN2_RX) PFo PS5
(CAN6_RX) PB10 62 | PB9 PF9 7
Eg Eg}? - — ~PB11 96 | PB10 PF10 [47 7FF N1
— - PB11 PF11 E = PF11  P7
P10 DolP_PowerON PB12 PF12 43 BE PF12 P6
Y=+ PB13 PF13 26 pF T - PF13 P7
X057 ] PB14 PF14 [ 425 PF E X DV PF14 P34
P18 RESET_Switch (- PB15 PF15 — PF15 P2
TDI PC 54 22 PGO »
g}g gg? EIDO; PC 49 PCO PGO 157 3;1 E M. 'X_CLK PGO P34
P6  PC2 (CAN4_TX) PC: 45 Eg; ::g; PG2 (CANT gg; gg
CANA PC 44 PG CANT
P6  PC3 (CANS _RX) 25 PC3 PG3 ot (CARTT 173 pas ke
P3  DolP_Enable MCU! 55| PC4 PG4 el (GARTL0 RX) PG4 P8
o pce " 44| PC5 PG5 38 Pao6 (LING_TR) Poy pe
A PC7 45 | PGB PGS 37 PGy (L1N6_=X) Pae BT
19 SD DATAS pcs 175 | PC7 PG7 |34 pGs (CANGERR) bas P6
P6  PCO . 2158 Pop [ 325ar S0p o1 Pes P6
S =
P5  PC10 G 22 PC10 PG10 —23 (3 L Fsmb P10
P5 PC11 6 17 PC11 PG11 16 PG12 ( S50 PG11 P10
P19 SD_DATA4 =) 174 PC12 PG12 15 35 1 ) PG12 P2
P19 SD_DATAS SE-INL - SE C PC13 PG13 34 PG14 (SPIZ_SIN) PG1s P2
P9 PC14 SE-IN2 — SE BC 7| PC14 PG14 [135 PG (P12 S0UT] PG14 P10
P9 PCi5 PC15 PG15 = = PG15 P10
77 7 _PH D [1
(WKPU28) 75| PDO PHO 5P ~ PHO P2
P16 FESET 895K (RESET 5378) w1 Pho [112—PH * Pz b
P20 Wake OUT MCU (WAKE_OUT) 8 PD2 PH2 | 120 PH T T PH3  P3
P10 PD4 (Volt_Monitor2) PD4 8 PD3 PH3 | 162 PH PHA PO
P10 PDS5 (Volt_Monitorl) PD5 g2 | PD4 PH4 63 PH PH5 P9
P20 PDS (BIN2) 6 83| EBZ E:g | 164 _PHe pe P9
P20 PD7 — P P07 PH7 (oo EH7 PH7 P9
7 66 PH (SD_RST)
. ., ppg 947 PD8 PH8 155 BH SD_RST P19
P3  PD9 22 = —bi0—95 | PD9 PHO 48 Priio PHO P16
P3  PD10 PD10 PH10 0 Hi1 (T Monitor) PH10 P16
0 PHI1 27 PHI1 P2
P10 ON-OFF-CAN PD12 PH12 Mg~ ceu-mouT
P10 ON-OFF-ETH §§ 2 pD13 PHI3 15 Pmi ol FCCUF1 P10
2106 PH14 PHI5 (FCCU-EQUT0) P—*
%108 | 515 PH15 - FECU_FO P10
MCU-RST> 29 | ———— h
P16 MCU-RSTx (K- oS A mEsET —
P16 PORSTx ) PORST
MCU-XTAL 56
P17 MCUXTAL << MOTEXTAL XTAL
P17 MCU-EXTAL ), EXTAL
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MPC5748G GPIO 2 of 2
U390 PPC5748GSKOMKUS
P 172
Key to text colours: E}g gg Bﬁ$ﬁg P 171 | PlO 5748 176
Purple - Comms Physical Interfaces P19 SD DATA1 170 E:; mc G QFP
G e e aen Pio. S0 DA LAl Package 30£3 GPIO Pins2
B in
Black - Clock, Reset and Control 142 | P14 ackage ° s
RED - I/0 Matrix and other functions (eg LED) P6  Pl6 Pl6 11 PI5
b Green I/0 Matrix (dedicated) Pe PI7 éé—pw 12 E:g D
1
& PI8
111
P3  Pl11 PI11
(E ) P2 112
s PIt2 ‘ Pris 113 | P12
P3 P13 — 76| P13
A= Pl14
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PJO 74 -
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Reset
Reset is in the Reset Input / Output
VDD_HVA domain. PORST 3y3 MCU
3V3 MCU Connect an external LVI to pad
when supplying external 1.25V so &
. that PORST is asserted until R323
D 3V3 SR external 1.25V supply is at 10.0K
5~ threshold and stable
TPH3
R324
1 PORSTx
Cose (0603 270 E >>PORSTX P14
0.1UF 50V)
il
q TARGET
TPVS  9R325 PR326 Ds2 RESET
10.0K 10.0K GND YR327  YELLOW LED LED
Reset from © RST1 10.0K Bi Directional reset
S32K 4 U40A R line to/from MCU
P11 RESET A ) CC\ , 328 - MGURSTY
RESET B 5 % SP>MCU-RSTx  P14,16
TPV6 N 1.0K = Reset 5748G
| SN74LVC2G08DCT €L =
Reset from (1.65 to 5.5v operation) C311 —% DR 1X2
SBC 0.1UF
P10,18 RESET B ) 3
. Yoo . | [k
4 | DR 1X2
c L SPSTPBNO 3> S32K-RSTx  P11,18
JTAG Standard 14-pin Connector
3V3 MCU
ZR329 P R330 Z RS331 Y R332
10.0K  »10.0K 10.0K  >10.0K ONCE Connector
DNP
P2
PCO TDI (TDI) 1 2 (GND)
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