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Power Input and Voltage Regulators

12V Power Supply Input

5V Switching Regulator

Input Voltage 12V, Output 5V at 1800mA

Board supply selection
Select between USB and external 12V

1-2 -> external 12V

5V0_SW 5V0_SR TP8 2-3 -> USB/UART connector
R127 R122 SILK = 5V0_SR
1.0K o 3.09K A e, 5V0_SW 5V0_ SR 5V_TGT_OUT
1%
Pé 12V_IN D4 GND uis ?
CON PWR 3 R143 |
—> VIN FB 560
]
cr PMEG4030ER < J1
N 22uF out DS12 HDR_1X3
IiT GND 25V c63 GREEN
@ 47uH 220F SILK = 5V_OK
GND AP1509-SG-13 D5 10V Power Control
SBR3U30P1 o
GND Jumpers can be fitted to
facilitate power measurements
. ) _ GND GND
GND 3V3_SR
;g;’oggagfggl i1k Layout note: follow IC datasheet recommandations for R125 0 SH>MCU_3V3 [3]
' : PCB layout and thermal dissipation
5V0_SR
R124, A0 S>MCU_5V0 [3]

3.3V Switching Regulator
Input Voltage 5V, Output 3.3V at 1600mA

5V0_SR 3V3_SR PER_HVA
3V3_SR 3V3_SR TP7 R135 o
R138 R140 SILK = 3V3_SR ©
1.0K o 1.69K o R134 o
% DNP
5V0_SR D8 GND ZRias
c 270

C84

22uF <

10V PMEG4030ER

DS13
ggsF GE%TEI(E Yava ok
ul =3V3_( -
oNp 06 oV Test and reference points
SBR3U30P1 o
TP6 TP9
SILK=GND  SILK = GND
GND GND
GND a .
Layout note: follow IC datasheet recommandations for i
PCB layout and thermal dissipation GND Test Points, N
Top Side
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Calypso MCU Power Connections

[2] MCU_3V3

[2] MCU_5V0

Power Supply Contraints:

— If VDD_HV_A is driven from 3.3V, VDD_HV_FLA must

Default Configuration:

- ALL MCU supply voltages are set to 3.3V

also be supplied from 3.3V (ADCO, ADC1, VDD_HV_A, VDD_HV_B, VDD_HV_C,

- If VDD_HV_A is driven from 5V, the VDD_HV_FLA pin VBallast)

must be disconnected from 3.3V - VDD_HV_FLA = External 3.3V supplied (jump
fitted)

— Don't attempt to over drive an analogue pad to 5V
when the digital VDD_HV_x supply is set to 3.3V. Thi

The analogue pins can only be driven to the

er

will trigger the ESD protection on that pad. For same voltage as the VDD_HV_x domain they are
example if VDD_HV_A is set to 3.3V and the analogue situated in (ie max 3.3V) so makes sense for
supplies are set to 5V, you cannot drive 5V into a the analogue supply and reference to be 3.3V
pad in the VDD_HV_A domain
C_CAP
SILK =3V3 SILK =3V3 SILK =3V3 SILK =3V3 SILK =3V3 SILK = 3V3
Individual MCU
3v3 R126 o R111 o R15 o R60 o R98 o R117 o | supply control
.R 2 R105 R16 R64 .R 16 TPVie
5v0 . R1210 | 1050 o | o | 116 0 | @ SiK-coaP
DNP DNP DNP DNP DNP
SILK = 5V SILK = 5V SILK = 5V SILK =5V SILK = 5V Q1
TPH3
R112 0 4 B_CAP MID31CT4
) 1
% SIL[I)(NTDADC1REF
@ @ o S ??go F
3 3 p 5 3 3 —
| \ [ s} S} <
3 o 5} < o z cs4
> >
2 2 2] z 2 z R13  oauF LV_CAP LVDEC_CAP
TPV1i6 TPV13 TPV4 TPV10 TPV12 0
Lw—s Lw-a L ° o ) Eﬁ-c ¢ A
SILK = ADC( SILK = ADC1 < SILK = HVB SILK = HVFLA oo
o =3 © ololb N 1N =<2 o
& & & ©|B|3[+ = N & o|B[=[F 3|
uies | 8 5] & B85 3 < 2 s3o 9
< 0= s |O= 2
9(\ 9(\ & SIS o : 5\ 3355 o
S| S| o Iz2 S S T o aa == o
L = 2 PR T ! i aYay=y=} !
I I < fay=pu | 2 > >>00 Q
8 8 N Sgeg 5 8 gs 3
> > 5 e >
a
B
Analogue Calypso 6M 17 GQFP Flash 1.25v Core & External Ballast
PACKAGE 20F3 POWER PINS
3 5
[ =3 o
9(\ 9(\ ~8BEE =2 : 2
> > >>>>>>> a S ~
bl bl LLL Lo L = 5 =
1%} 1%} DDNDDD NN | 1) [
1%} 1%} DDDDDDD 1Y %) %)
> > 5535535 w > >
23 N ™| |m o ~ © =]
& > R i8[5/(8(8B N & 8
R91 o PPC5748GSKOMKUB
o
GND -
GND GND GND TPH2 GND GND

Notes on signal Grounds:

SILK = VSS_HV_VPP
DNP

— The scheme shown has the analogue and digital grounds connected to the same plane
— This results in better ADC performance than using an analogue grond plane with single entry

S
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Calypso MCU Decoupling and bulk storage

ADC Flash
ADCO_CAP ADC1_CAP ADC1REF_CAP HVFLA_CAP

D
Cce7 C68 C58 C57 C65 C48
1.0UF 0.1UF po 1UF 171.0UF 2.2uF

GND GND GND

Place small Caps as close as possible to MCU pins

VDD_HVA VDD_HVB
HVA_ CAP HVB_CAP
C Lm I Lo Lo Lo c
2—22u0F cis5 0.1UF 0.1UF 0.1UF
T 01UFT T T o
Y
GND GND
One 0.1uF cap per VDD_HV x pin. Place as close as possible to pin

e
VDD_LV
LV AP LP Internal Reg Cap
i i i i i LVDEC_CAP
C44 C78 C45 ce1 C76 C13 C55
B ——0.68UF ——0.68UF __0 SBUF TOHJF TOHJF TOHJF TOH}F _‘[1 .OUF B
GND
V VDD LV (1.25V) Decoupling. Place one of the 0.l1uF 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
(For regulator stability the total capacitance should be around 2.2uF).
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5

4
Reset Input / Output

Reset and External Clock In PORST PER_HVA
Reset is in the PER_HVA Connect an external LVI to pad
5 when supplying external 1.25V so
VDD_HVA domain. that PORST is asserted until 2 R19
3v3 SR exterbal 1.25V supply is at 10K
3~ threshold and stable
TPH1
SILK = PORSTx
P
C24 2%‘ DNP 1 >>PORSTX [7]
0.1UF
F DS2 TARGET R29 10K
YR40 PR35 LED_YELLOW RESET u7 M Bi Directional reset
10K 10K GND line to/from MCU
Reset from LED 4 i} RST-INx R21 0 . S>MCU-RSTX [5,7,10,15
Debugger | _Ut1A vee RST M -RSTx [5,7,10,15]
¥ 1 cC Buffered RESET-out
(5] JTAG-RSTX ), Reset Switch Nz 9 sisremnsn | - ves | v v
w1 RST-SWITCHx 2 oD Active reset drive (high / low)
for an eriperhals that need to
SKHPABEO1O 74LVC2G08 2= C21 STMé315 GND be resitpwheﬁ MCU is in reset
(1.65 to 5.5v operation) 0.1UF Tri-State Buffered
RESET signal to 3V3_SR
—@ TPV1 b reset the MCU HGS. 270 A DS3}V. o
GND
RED
SILK RESET 2=c1 Note: SILK = MCU_RST
0.1UF
The Reset pad on Calypso is in the VDD_HV_A domain which can be run from either 3.3V or 5 U1
(selected by the VDD_HV_A and PER_HVA jumpers) 5 RN
GND 3 S>RST-0UTX [12]
To maintian brightness on the LED's irrespective of the voltage setting, the LED's are 6 /
powered from constant 3.3V, grounded via the reset line.
74LVC2G08
JTAG Standard 14-pin Connector
PER_HVA
k pin numk
3 and 14
YR54  PR53
10.0K »10.0K ONCE Connector
P4
D1 nrry (GND)
[10] TDI_HEADER <K 55 3 2 (o)
) . R [7,10] PC1 TCLK 5 (GND)
Table 13-3. Functional terminal state during power-up and reset [10] TOLK HEADER &K 7 /)
DBUG-RSTx 9 0 (TMS)
11 2 (GND)
TERMIMAL TYPE! POWERUP pad state? RESET pad state DEFAULT pad state? Comments 5] JTAGRST <& 13 7 JCOMP
- helx (buffered R51 0
RESET strong pull-down strong pull-down weak pull-up functional reset pad. reset TO MCU) HDR_2X7 .
SILK = JTAG
PORST* Weak pull down Weak pull up weak pull-up power onresetpad. | (571015 wouRsT: (-prmremeey R02 o 10.0K
GFIO high impedance high impedance high impedance by default, but MCU reset)
configurable for
STANDBY exit oo
ANALOG high impadance high impedance high impedance - [10] TMS_HEADER << iz
EQUTO, EQUTH high impedance high impedance high impedance
TCK high impedance weak pull-up weak pull-up -
P b ¥ Automotive Product Group
TMS high impedance weak pull-up weak pull-up - N 01 w%i(a% %?ggg grive West
f f ustin,
oI hlgh Impedance weak DU” up weak pu” up [This contains i y to NXP and shall not be used for engmeenng design,
TDO high impedance high impedance high impedance . procurement or manufacture in whole orln pan without the express written permission of NXP Semiconductors.
TCK_ALT high impadance weak pull-up weak pull-up - Do Srawing Tl csslloation. __CP: uo: PUBL X
TMS_ALT high impedance weak pull-up weak pull-up - DEVKIT-MPC5748G
- - Brawn by: Page Title:
TDI_ALT high impedance weak pull-up weak pull-up - Reset Circuitry & External Clock In, JTAG
TDO_ALT high impedance high impedance high impedance - Approved: Size | Document Number Rev
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Clocks
D D|
Oscillators
12PF
[7] EXTAL32 K- ! |,—
[ I
R130 Y4
™ 32.768KHZ ABS07-32.768KHZ-T
DNP . (Load Capacitance 12.5pF)
| C79 1 12PF
[7] XTAL32)) - 3
v
GND
[ c81 c
[7) MCU-EXTAL <4- I . 4',_
R133 ys 12PF
™ 40MHZ CX3225GA40000DOPTVCC
DNP (Optimised for Automotive,
8pF Load capacitance)
l ~ 12PF
[7] MCU-XTAL > . i]l’—"
e
GND
B B
Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598
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5

Calypso GPIO 1 of 2

[5.10.15]

[14,15]
[15]
1]

(6]
(6] EXTAL32

15

[15]

[15]
[15]
[15]
(18]

Pl
PD10
PD12
PD13

PD14
PD15

MCU-RSTx
(5]

U16A

PAO/GPIOD/EOUC_0_X/CLKOUTO/EOUC_13_H/WKPU19/CANTRX

PA1/GPIO1/EOUC_1_G/WKPUZ/CANRX/NMIO

PA2/GPIO2/EQUC_2_G/E2UC_0_X/ADCO_MA2/WKPU3

PA3/GPIO/EOUC_3_G/LINSTX/DCS4_1/MIl_RX_CLK/EIRQU/ADC1_SO

PA4/GPIO4/EOUC_4_G/DCSO_1/E2UC_24_X/LINSRX/WKPU9/CMP1_13

PAS/GPIOS/EOUC_5_G/LIN4TX/E2_ODIS1/ULPIO,
PAG/GPIOB/EOUC_6_G/DCS1_1/E2 ( ODISD/LIN4RX/E\R01/ULPID DIR

/GPIO7/EQUC G/LlNaT)@M\LRXDz/E\ROaMDC
PA8/GPIOB/EOUC_8_X/EOUC_1 IL_RMIL_| RXDHE\ROS/RSVD’LINSRXADCI _s9
PAY/GPIO9/EOUC_9_H/DCS2. an RMIl_RXDO/RSVD/ADC1
PA10/GPIO10/EOUC_10_H/SDAO/LIN2TX/MIl COL/DSIN 1/ADC
PA11/GPIO11/EOUC_11_H/SCLO/ULPIO_FAULT/MI_RMIL_RX_| ER’EIRO!S’UNZR)@ADCt _s12

PA12/GPIO12/EOUC_28_Y/DCS3_1/E2UC_26_Y/EIRQ17/DSIN_0/CMP1_15

PA13/GPIO13/DSOUT_0/EOUC_29 WE2UC 25_Y/CANOTX/CMP1_14
PA14/GPIO14/DSCLK_0/DCS0_0/EOUC_0_X/E2UC_23 X/EIRQ4/CMP1_12

PA15/GPIO15/DCS0_0/DSCLK_0/E0UC_1_G/E2UC_21_Y/CANORX/WKPU10/CMP1_10

PBO/GPIO16/CANOTX/EOUC_30_Y/LINOTX/E2UC_4_Y/CM|

PO_2
PB1/GPIO17/E0UC_31_Y/E2UC_5_Y/LINORX/WKPU4/CMP0_3/CANORX

PB2/GPIO18/LINOTX/SDAO/EOUC_30_Y/SD_DAT7
PBS/GPIOtQ/EDuC _31_Y/SCLO/E2UC_8_X/WKPU11/LINORX

_PO
PBS/GPI2I/ADCLPI
JADC1_P2

DC1_P3
/ADCU_SYWKPLIZSOSCI XTAL

ol
BIR)

0_S1/WKPU26/0SC32K_EXTAL

PBm/GPlOzs/DSOUT 1/CAN3TX/CMP2_O/SAI0_SYNG/E2UC_29_Y/ADCO_S2/WKPUS/CANERX
PB11/GPIO27/E0UC_3_G/DCS0_0/ADCO_S3

PB12/GPIO28/EOUC_4_G/DCS1_0/DO1/ADCO_X0
PB13/GPIO29/E0UC_5_G/DCS2_0/MLBDN/ADCO_X1
PB14/GPIO30/EOUC_6_G/DCS3_0/FR_DBG1/MLBSN/ADCO_X2
PB15/GPIO31/E0UC_7_G/DCS4_0/MLBSIG/MLBCN/ADCO_X3

PCO/GPIO32/RSVD/TDI

PC1/GPIO33TDO/RSVD

PC2/GPIO34/DSCLK_1/CAN4TX/E2UC_22_X/SSCM_DBGO/EIRQ5/ULPI1_CLK
PC3/GPIO35/DCS0_1/ADCO_MAQ/E2UC_23 X/SSCM_DBG1/CAN1RX/CANARX/EIRQE/ULPI1_DIR
PC4/GPIO36/E1UC_31_Y/FR_B_TX_EN/SD_DATO/ULPI0_D1/SSCM_DBG2/DSIN_1/CAN3RX/EIRQ18
PC5/GPIO37/DSOUT_1/CANSTX/E2UC_24 X/FR_A_TX/SD_CLK/ULPI0_DO0/SSCM_DBG3/EIRQ7

PCB/GPIO38/LINTTX/E1UC_28_Y/E2UC_ 17 v S

PC7/GPIO39/E1UC_29_Y/CMPT

PCB8/GPIO40/LIN2TX/EOUC_3_G/SD, DATS’SSCM DBG6
PCY/GPIO41/EQUC_7_G/E2UC_7_Y/SSCM_DBG7/LIN2RX/WKPU13
PC10/GPIO42/CANTTX/CANATX/ADCO_MA1/CMPO_
PC11/GPIO43/ADCO_MA2/E2UC_1_Y/CAN1RX/CAN4RX/WKPUS.

PC12/GPIO44/E0UC_12_H/FR_DBG0/SD_DAT4/DSIN_2/EIRQ19

PC13/GPIO45/EOUC_13_H/DSOUT_2/FR_DBG1/SD_DATS

PC14/GPIO46/E0UC_14_H/IDSCLK 2/E2UC_6_Y/FR_DBG2/EIRQ8

PC15/GPIO47/EOUC_15_H/DCS0_2/E2UC_5_Y/FR_DBG3/EIRQ20

PDO/GPI48/ADC1_P4/WKPU27

PD1/GPI49/ADC1_P5/WKPU28

D2/GPIS0/ADC_P¥

PD3/GPI51/ADC1_P7
PD4/GPI52/ADC1_P8

Calypso 176QFP

GPISIIADG |
o AR PACKAGE 10F3 GPIO PINS1

/ADC1_P11

100

PDB/GPIS6/ADC1_P12
PDY/GPI57/ADC1_P13
PD10/GPIS8/ADCT_P14

PD12/GPIOB0/DCS5_0/EOUC_24_X/DO0/ADCO_S4
PD13/GPIO61/DCS0_1/EQUC_25_Y/ADCO_S5
PD14/GPIO62/DCS1_1/EQUC_26_Y/FR_DBGO/MLBDP/ADCO_S6
PD15/GPIO63/DCS2_1/E0UC_27_Y/FR_DBG1/MLBSP/MLBDAT/ADCO_S7

(———— 2 e
PORSTx ) PORST

16] MCUXTAL (¢———————— 38y,
[6] MCU-EXTAL EXTAL

LINT1RX/WKPUB/CANSRX/SCL1/EOUC_16_X/GPIOB4/PEQ
SDA1/CANSTX/EOUC_17_Y/GPIOBS5/PE1
ULPIO_CLK/EIRQ21/DSIN_1/SD_DAT3/FR_A_TX_EN/EOUC_18_Y/GPIO86/PE2
ULPI0_NXT/WKPU29/FR_A_RX/SD_( CMD’DSOUT 1/E0UC_19_Y/GPIO67/PE3
EIRQ9/ULPI0_D2/SD_DAT1/FR_B_TX/Di IC_20_Y/GPIOBS/PE4
WKPUSD/FR B RX/ULPI0_D3/SD_DAT2/ADC csu EQUC_21_Y/GPIOS9/PE5S
Q22/SD_CMD/ADC1_MA1/ADCO_MA1/DCS3_0/EOUC_22_X/GPIO70/PE6
/SD_CLK/ADG1_MAO/ADCO_MAQ/DCS2_0/EOUC 23 ) X/GP\O7I/PE7

(cp10)

(GP10)

SDA2/CANSTX/EOUC_22 X/CAN2TX/GPIO
CANSRXICANZRXWKPL7/SCLZIEOUO 23 XGPIO7SIPES
IRQ10/SDAJ/E1UC_30_Y/DCS3_1/LINSTX/GPIO74/PE10
WKPU14/LIN3RX/SCLI/CLKOUT1/DCS4_1/EUC_24_X/GPIO75/PE11
ADC1_S13/EIRQ11/DSIN_2/MIl_CRS/ULPI1_FAULT/E1UC_19_Y/GPIO76/PE12
ADCT_X3/Mil RXDY/ETUG_20_Y/DSOUT 2/GPIO77/PE13
EIRQ12/ULPI1_D2/E1UC_21_Y/DSCLK 2/GPIO78/PE14
ULPI1_D3/SCLK_2/E1UC_22_X/DCS0_2/GPIO79/PE15

SAl0_| MCLK/CMP2 16/ADCO_S8/CANBTX/SOUT_4/DCS3_1/E0UC_10_H/GPIOBO/PFO
MP2_17/ADCO_S9/SAI0_BCLK/CS3_0/DCS4_1/EOUC_11_H/GPIO81/PF1

cMPz 18/ADCO_S10/SAI0_D3/SCLK_4/DCS0_2/EOUC_12_H/GPIOB2/PF2
CMP2_19/ADCO_S11/SAI0_D2/CS0_4/DCS1_2/EOUC_13_H/GPIOB3/PF3
GMP2_20/ADC0_S12/SAI0_D1/SOUT_5/DCS2_2/E0UC_14_H/GPIOB4/PF4
SIN_5/CMP2_21/ADC0_S13/SAI0_D0/CS2_0/DCS3_2/E0UC_22_X/GPIOB5/PF5
CMP2_22/ADCO_S14/ADCO_S14/E2UC_30_Y/SAI1_SYNC/SCLK_5/DCS1_1/EOUC_23_X/GPIOBE/PF6
SAN MCLKJCMPZ 23/ADCO_S15/CS0_5/DCS2_1/SCLK_0/GPIO87/PF7
0_5/E2UC_15_Y/CAN2TX/DCS4_0/CAN3TX/GPIOBS/PF8

CMPO_ A’WKPU22/CAN3RXCAN2RX/E2UC 14_Y/DCS5_0/E1UC_1_H/GPIO89/PF9
1_8/E2UC_19_Y/E1UC_2_H/LINATX/DGST_0/GPIO0/PF10

CMP1 9/WKPU|5’UN4RXJE2UC . 20_Y/E1UC_3_H/DCS2_0/GPIO91/PF11
0_6/E2UC_16_X/LINSTX/E1UC_25_Y/GPIO92/PF12
CMP1_11/WKPUTB/LINSRX/E2UC_22 X/E1UC_26_Y/GPIO93/PF13
1_X2/MIl_RMIl_MDIO/CAN1TX/E1UC_27_Y/CAN4TX/GPIO94/PF14
ADC1_X1/EIRQ13/CAN4RX/CAN1RX/MIl_RMIl_RX_DV/E1UG_4_H/GPIO95/PF15

ADC1_XOMILRMIl_ MDC/E1UC_23_X/CANSTX/GPIO96/PGO

ADC1 S7/EIRQI4/CAN5RXM\I RMI_TX_CLK/E1UG_24_X/GPIO97/PG1
TX/CAN7TX/DSOUT_3/E1UC_11_H/GPIO98/PG2
CAN?R)OWKPUW/EZUC 1_Y/DCS0_3/E1UC_12_H/GPIO99/PG3
LIN10TX/DSCLK_3/E1UC_13_HGPIO100/PG4

LINmRX/DSIN |_3/WKPU18/E2UC_2_Y/E1UC_14_H/GPIO101/PG5
/CLKOUT1/LIN6TX/E1UC_15_H/GPIO102/PG6
Y/CLKOUTO/E1UC_30_Y/E1UC_ 16 X/GPIO103/PG7
CAN7TX/DCS0_2/LIN7TX/E1UC_17_Y/GPIO104/PG8
CAN7RX/WKPU2|’UN7R>OE2UC 0_X/DSCLK_2/E1UC_ 157 /GPIO105/PG
SIN_O/ULPI1_D4/E1UC_31_Y/EOUC_24_X/GPIO106/PG10
LPI1_D5/CS0_2/CS0_0/EQUC_25_Y/GPIO107/PG11
ADC1_S2/MIl_TXD2/E2UC_12_Y/SOUT_0/EOUC_26_Y/GPIO108/PG12
ADC1_S1/MILTXD3/E2UC_13_Y/SCLK_0/EOUC_27_Y/GPIO109/PG13
IN_2/ULPI1_DO/LINSTX/E1UC_0_X/GPIO110/PG14
LINSRX/ULPI1_D1/SOUT_2/E1UC_1_H/GPIO111/PG15

GMPO_O/W! KPUzo/LleR)@ E2UC 2

ADC1_S3/DSIN_1/MIl_RMIl_TXD1/E2UC_11_Y/E1UC :
ADC1_S4/MIl_RMI TXDO/E2UC_10_Y/DSOUT 1/E1UC
ADC1_SSMI_RMI_TX_EN/E2UC_9_ Y/DSCLK_1/E1UC

ADC1_S6/MIl_TX_ER/DCSO_1/E1UC ¢
ULPI0_D4/SCL3/SOUT 3/E1UC_
SIN_3/ULPI0_DS/SDA/E1UC.
ULPI0_D6/ADC1_MA/ADCO_MAZ/SCLK_3/E1UC_
ULPI0_D7/ADC1_MA1/CS0_3/ADCO_MA1/DCS3_2/E1UC_9_H/ /
SD_WP/SD_RST/ADG1_MAO/ADCO_MAO/DCS2_2/E1UC_10_H/GPIO120/PHS
TCK/RSVD/GPIO121/PH9

TMS/RSVD/GPIO122/PH10
ULPI1_D6/E1UC_5_H/CSO_0/DSOUT_3/GPIO123/PH11
ULPI1_D7/E1UC_25_Y/CS1_0/DSCLK_3/GPIO124/PH12

EOUT1/E1UG 26 Y/DCS0_3/SOUT_0/GPIO125/PH13
EIN_ERR/E1UC_27_Y/DCST_3/SCLK 0/GPIO126/PH14
EOUTO/E1UC_17_Y/E2UC_3_Y/SOUT_1/GPIO127/PH15

HIGPIO112/PHO

RS

o,

i)

(GPIO!

(GPIO;

(GPIO!

&

S
e

(GPIO;

(GPIO!

(GPIO!

(GPI0;

PPC5748GSKOMKUB

Text colours
- Comms Physical Interfaces

- Debug (JTAG & Nexus)
- Clock, Reset and Control
- 1/0 Matrix and other functions (eg LED)

eripherals and I

- 1/0 Matrix (dedicated)

(LEDT)

15
13
13
15
15
15
15
15
15

[15]
[14]
[15]
(1]
[

15]
15]
15]
15]
15]
15]
15]
15]
15]
15]
(15
(151
1]
1]

(121
(12,15

K

Automotive Product Group

6501 William Cannon Drive West
Austin, TX 78735-8598

[This document contains information proprietary to NXP and shall not be Used for engineering design,
procurement or manufacture in whole or in part without the express written permission of NXP Semiconductors.

__ _ CP: o: PUBL X
Designer: Drawing Tle: DEVKIT-MPC5743G
Drawn by: Page Tile: Calypso GPIO Tof2
Approved: Sze | Document Number Rev
SCH-29030  PDF: SPF-29030 B
Date. _ Thursday. July 21, 2016 T Sheet 7 15




Calypso GPIO 2 of 2

Key to
Purple
orange
Blue
Black

text colours:

Comms Physical Interfaces

Other Peripherals and I/0

Debug (JTAG & Nexus)

Clock, Reset and Control

I/0 Matrix and other functions (eg LED)
I/0 Matrix (dedicated)

[12,15]
[15]
[15]
[15]
[15]

PI8

P11
Pl12
P13
P14
PI15

PJO
PJ1
PJ2
PJ3
PJ4

ui1eC

0| 0| o| || 7| 7| | =

||

0| 9| 7|T|

NNy

PI0/GPIO128/E0UC_28_Y/LINSTX/SDA1/SD_DAT3
PI1/GPIO129/EOUC_29_Y/SCL1/SD_DAT2/WKPU24/LIN8RX
PI2/GPIO130/EOUC_30_Y/LIN9TX/SDA2/SD_DAT1
PI3/GPIO131/EOUC_31_Y/SCL2/SD_DATO/WKPU23/LIN9RX
PI4/GPIO132/E1UC_28_Y/SOUT_0/ULPI1_STP
PI5/GPIO133/E1UC_29_Y/SCLK_0/CS2_1/CS2_2/ULPIH_NXT
PI6/GPIO134/E1UC_30_Y/CS0_0/CS0_1/CS0_2
PI7/GPIO135/E1UC_31_Y/CS1_0/CS1_1/CS1_2
PI8/GPIO136/E2UC_15_Y/MLBCP/MLBCLK/ADCO_S16

PI11/GPIO139/E2UC_14_Y/ADCO_S19/DSIN_3
PI112/GP10140/DCS0_3/DCS0_2/ADCO_S20
PI13/GP10141/DCS1_3/DCS1_2/ADCO_S21
PI114/GP10142/SAI2_D0/E0_ODIS0/E1_ODIS0/ADCO_S22/SIN_0
PI115/GP10143/CS0_0/DCS2_2/E0_ODIS1/E1_ODIS1/ADCO_S23/SAI2_MCLK

PJO/GPIO144/CS1_0/DCS3_2/SAI2_SYNC/E2UC_19_Y/E0_ODIS2/E1_ODIS2/ADC0_S24
PJ1/GPIO145/SOUT_0/SAI2_BCLK/E0_ODIS3/E1_ODIS3/ADCO_S25/SIN_1
PJ2/GPI0146/CS0_1/CS0_2/CS0_3/SAI1_D0/ADC0_S26
PJ3/GPIO147/CS1_1/CS1_2/CS1_3/SAI1_BCLK/ADC0_S27
PJ4/GPIO148/SCLK_1/E1UC_18_Y/E2UC_4_Y

Calypso 176QFP

PACKAGE 30F3 GPIO PINS2

PPC5748GSKOMKU6
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CAN & LIN Physical

CANO Physical Interface 5v0_SR PER_HVA
Q
VDD - 5.0V input supply for CAN transceiver (4.5 to 5.5V) T
VI/O - determines the slqnal level on MCU TX and RX pins c73 OCKIF c69 371?“:
and can range from 2.8 to 5. 220F 2 2UF
STB - High for Standby mode, pulled low for normal mode. . . .
CAN termination resistor
footprint. Place on
GND U0 @ @] GND underside of PCB
a o
D (CANO_TX) R141, 0 CANOTX 1} & = R128DNF1’2&
P5
CANO_RX -
mPB & (CANO_RX) R142, 0 RXD GANH |-Z—CANO-CANH ,
6 CANO-CANL 2
STB CANL
=}
z
[0}
All CAN and LIN signals are GND SILK = CANO-S MC33901WEF
in power domain VDD_HV_A. GNDHDR 1X4 RA
SILK = CAN
GND
All interfaces will work at
3.3V or 5.0V (PER_HVA) LINO Physical Interface Master Mode Pullup Enable
D1 VSUP1
SBR3U30P1 R1 2.0K DNP
PER_HVA 1 A c P3
5 ut ——
[71 PB3 <& (LINO_RX) RI7 0 LINO-RX RXD INH % HDR 1X2 o _l MC33662LEF LIN transceiver is newer version of 33661 offering:
(Enable) A LINO-VSUP
[W;ie]e EN VSUP =g D2 TR_SB'RSU:;OM TINOLIN - Full LIN compliance (33661 no longer compliant)
(LINO_TX) R3 0 [ ONO-TX WAKE LIN |5 Battery - Improved ESD protection on LIN pin up to 15KV
7] PB2 ) = O TXD GND L cs Reverse Total current v - Improved ESD on Wake and VSUP Pins
g?UF SouF  polarity & through resistors GMD  HDR 1x4 RA - Other EMC and performance improvements
GND MO3%2BLEF  oNp 2 pulse (LIN Bus at GND) See freescale.com for more details
(LEF = 20K Baud) Protection = 12mA (0.144W) .
EN = PER_HVA enables Transceiver and sets I/0 for VDD_HV_A Eicgf?}gtga igi:l)
WAKE = GND ensures no spurious wakeups .
GND
Automotive Product Group
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[This contai to NXP and shall not be used for engmeenng de&gn
procurement or manufacmre in whole or in parl without the express written
ICAP Classification: CP: 1UO: PUBI: X
Designer: Drawing Title: DEVK'T MPC 8G
Brawn by: Page Title:
CAN and LIN
Approved: Size Document Number Rev
SCH-29030  PDF: SPF-29030 B
Date: Thursday, July 21, 2016 [ Sheet 9 of 15
5 4 I 3 I 2 1




SLK = SOAITAG ST

a0 vourss
v
A
s A 0 o508
t  voor
avsh 8 -Ln o ‘L‘muf
oon
oo oo
oo
Pov.soA
L SucveAT TRy
= 1] vear
saokM S0 (ayout voto
St ek vea g wien P A
500 bizferantial Fair
Raop."cracks a0 vours
oo aaEnort as possinie)  eon
q sonusa com N5t SoAuse oN + vourss
g Pt ow o+ B SoR e Or - 3 "
E o LT Ed B0 D
g o1 o508
° 2 eaase
o s
e Py ke
ok
e sonmans e

oD

OpenSDA interface

PER HUA

(51 TOLK HEADER 4G

MKzIDxT28F WS

[
OpenSDA INTERFACE ol
JTAG CONNECTOR s PERINA
[ e n
. oo
3 s
P
o o
RE—
TG TGS CuEZP TSR i PTATRT STSTT ST v 12 oo AT a0 Fvcaoon
o e e S 18
10 oo S 12 O v i s
S o e R R e 1 .
RMIEZP-CSTSI0, CHAPTAUFTNG, CHILLWL P3 (o PovaSpA available, e
o veca 2 ;
. e R
S5 BEew orois n
ﬁ GND DR %%—]4/\/\&_%
XTALOPTAIGFTMO FLTZETM CLOND = » T PER HvA
BIPIRN fx s e o o oo TRVGITEE, do
o o
rosp8 e n
OUT_EN_PASS. N 8
o0 seyzon cmrevgen scurn crorun ap e, £ Ny o0 120 {5 »m—i‘ :
sy SSART GRS P S 2 oo i - T e
s : 4 n
=
e o son y
o FETESTE do FR—
e
oo
. e
e 1 son [T e !
1000 se1150 GarTCrS T s p ] )LW.A e
R e S e T ey
R e i s S
R et T s S o [T . 5 woumsr 719
1K S i LTS SO GO o 22 =
o morrod S ST TSSy SAELS B S Y 7 [ o
i TS S S T R o
Y Taonms ol
o
e
- ipL -
I oo e ifween voos
rouses resy BT e e s o1
o R S S ST I s
A e %
mo o
o son oo
rpp— svror o
. 5 ano
o o o wour
o .
= o
OpenSDA INTERFACE Hea 2 T ™
y B She y
o : o
s o
=
o o

Automotive Product Group
8501 Willam Cannon Drve Weet
st T 57353506

T Gocaont criane P poproy T ROXP and shll o o sed o STGTAaTng GO

T -
o x
o T DEVKIT-MPC5748G
Sy e
o T T =
[P ——
' e




USB (Type A Host and Type AB OTG)

USB Signals 3V3_SR
are ing (Layout Note: Place Series 5V0_SR
Termination resistor (30 Ohm) close Q
power to USB IC) (USBI_RST Active Low)
domain g Res c38
10K
VDD_HV_A 0.1UF | Cc49
b 10uF: o
u1s (select 60MHz CLKOUT 3V3_SR
}:ieggzce with 24MHz XTAL) o
only 8,15 PI7  S>—BLO A ANAL 27y RESET REFSEL2 USB_MICRO_AB
REFSEL1
supports R108 0 (usel D7) 13 8 GND
3 g\lz; (7] P12 RT070\/A0__(USE1_Db) 10 | DATA7 REFSELO bt
- . 7l RI060 A0 (U5B1_D5) 9| DATAG 17 __USB A EN —
operation. {;} e TN . A DATAS CPEN c25  C33 L4 260HM 3 4
VA
SB1_D3 USB_A_VBUS R84 20K 20K £ 05 USB A 5V o
:ilniig _— [7] PE15 %Wg—iﬁs’él — 6 | DATA3 vaus 22 A 2 (20K for HOST) 100uF _ J.OUF . 1 [R~~A 2 A VBUS Py
e AAA—— -
neTs. M e s oo e JLle=—11 ° o
e 3.3v. [7] peis TR 0 (0S5 50) DATA1 VBAT D+ SHELLS |
VDD_HVA is e i R74 SN0 _(Ussl ste) 29 | DATAO 20 [ro00pF ca7 41 5| D 50y
set to 5V, 8 Pis RTINS — 4 VDD3P3 < 10u 000pF GND Zz
R8O N0 _(055L_DIR) 31 23 USB_ID oo
USB MCU Ul g_?m AT —~ 1 DIR D 2R
pads must be CLKouT 19 GND GND 9
left as A_XO 25 DM SILK = USB |
tri-stat 3V3_SR AXT 26 | X0 18 =
ri-state ————————PREFCLK DP o
with no 32 15 (La e i
yout Note: Route USB N and USB P with
pullups or 26| VBOIO ¢ SPK_L = 2 90 Ohm Differential Pair. Keep tracks 6
i C53 c47 - 16 as short as possible) 300H
series 10uF: 0.1UF R72 . 1M @ VDD1P8_30 SPK_R X 3 P
¢| resistors to " DN T = > (ID=GND f: ©
be removed Y2 8 E 12 < HOST mode) -
4 4 > RBIAS G NCc_12 [—X 3;)‘
< o 5 GND
2 USB3340 L C42 R100
GND GND| = = —1.0UF 0
2 3
g 2 Re8
c32 8.06K GND
30 =2GNDZMHZCRYSTAL s o9 ayour < 1% GND
12PF 12PF GND
Layout Note: &
Place caps &
GND GND GND GND resistor as 5V0_SR
close to U13 NX5P2553GVH
device as 1
possible VIN 6 USB_A PWR
c20 TPVG R45 vourt
10uF: ® 10K 4 | eaurT s
SILK|= FAULT ILIM
3 a 2 R66
) EN z 51.0K
B GND . © B
10K N‘L
USB Power Switch DNP
GND GND
GND
General Layout Note. Recommendation is to keep all
tracks between MCU and USB PHI less than 3"
Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598
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5

Ethernet Physical Interface

Js
HDR 1X2
DNP
Ls VDDA _ENET 3v3 SR VDDIO_ENET
! ol
R67_
7
VDDIO_ENET
Layout Note:
PLEASE ROUT TX/RX N/P SIGNALS VDDA_ENET
STRAIGHTFORWARD AND AVOID VDDIO_ENET
ca3 T-STUBS ON RESISTOR PAD
VDDIO_ENET 0.1UF INTERCONNECTION
(Layout Note: R97 R118°S
-l o ¥ GND 100 Ohm Differential Pair. 0 100
U17, Keep tracks as short as possible DNP J10
R78 R79 N © o Match pair within 5 mils
1.5K 1.5K 2 & o 6 ENET1_TX_P. 1
DNP DNP (=) TXP 5 ENETT_TXN T3 TD+ LED2_LINK
g g5 Twm o u
RMITO_MDC > g 4 ENET1_RX P t o T
3 m pao <& RXP [3 ENETT AX N T ENETITCT 3 2
1 4 RMII0_MDIO RXM TeT L2
7] PFi4 <& 20 RMITO_TXD_0 4
AMIXTALI TXDO 5y RMITO XD L PHI [7] R82 R110 Net GND
cae }—‘ GND VI TXO1 PHO [7] 499 499
24PF_2 3 . 19 RMIIO0_TXEN DNP DNP VDDIO_ENET
TXEN PH2 [7] 0 ENET1_RCT 6] nor
{98 { AN
13 AXDO 33 RMIT0_BXD 0 13
25MHZ RXDO Rt PA9 [7] 1_TX_RDIV 1_RX_RDIV L3
GND  GND o 171 Pa1 <& 3 RXCLK PXD0 2 AxD1 33 RMITO_RXD | e o 17X 1R 7 os
0
VEDIQ ENET e |17 3 RMLIO_RXER oAt 1) o gt D
. - o
GND . [ — I LED1/SPEED DNP DNP H F4 11258901
3V3_SR CRS_DV 0_CRS_DV
10UF CRS_RV/PHYAD1/PHYADO [ - 3 RO CRS OV S bFi5 (7,15] o o Ri0e
a REXT 9 REXT GND 100
o8
22
©9 R71 GND  GND
KSZB0BTANACA cas 6.49K RS R76 - R85
100PF 10.0K 10.0K 10.0K
5] RST-OUTx s DNP | DNP | DNP

RS9

[8.15] PH1 BNP

PHY_RESET_B must be a GPIO
toggeld after CLKIN is active.

1_CPU PER 1 RST B

o

PHY_RST B

BATS4AWTIG

97
PHY_INT_1 HDR1X2 TN |

DNP MCU can drive the Pullup
required by this signal

Reset Control:
MCU Reset Out (will reset wit
SPIO. Allows MCU to reset
g data can be driven onto pins to c

)

while reset

nge mode e

as well as hold PHY in reset

Automotive Product Group
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Austin, TX 78735-8598
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FlexRAY Physical Interface

All Signals are in

power domain VDD_HV_A.

FlexRAY interface will

work at 3.3V or 5.0V
(PER_HVA)

71
7
7]

MODE EN __STBN
Normal T T
Rec_only 0 T
Co to Sleep T 0
Sleep 0 0

Mot VBAT Decoupling.
ote on : .
— Operational range is 4.45V to 60V Place next to power pins.
- Undervoltage detection is max 4.715V FRBATA 5V0_SR PER_HVA
iizf;‘m On EVB this is supplied from 5v, In theory this
connector should be to battery with 60uS delay between
P1 SILK = FR_DBG applying Vbat and I/O voltages. If necessary,
(FR_DBGO) 1 2! (FR_DBGL) 12V can be externally supplied by removing the
[7] PC12 (FR_DBG2) 3 4 (FR_DBG3) resistor and connecting pad to 12v c22 c3 o4 o4
[7] PC14 = 0.1UF 0.1UF
10uF: 10uF:
DNP PER_HVA  5V0_SR FRBATA
o TPV5
[7] PCi5 _
o1 pé1a L R&2 A0 SILK = BATA I ‘ I
VBAT VBUF vee VIO $
GND
PC5 (FR_A_TX) R63 0 FRA-JTXD o
PEZ% (FR_A_TX_EN) R62: 0 FRA-JTXEN uto | 7|~
PE3 < (FR_A_RX) R61 ’ 0 FRA-JRXD o o E
S 93 cs
4 1 FRA-INH2
D = ——FRANHE g tpy2 o 10PF
PER_HVA 5 15 FRA-BP. 1 L3 2 FRA-DATA-A 4700pF 1
BGE: Bus Guardian Enable. Pull TXEN BP AL 2
high to enable transmitter 36, 10K FRA-BGE 7y soe v 14 FRA-BM 4 O~~~ 3 FRADATAB
. R47 10K DLW43SH SILK = FLEXRAY
STBN: Standby Input. Pull High Ro8 TOK 1FRA-STEN 8 GND =
for non standby mode 0 STBN
6 ci2 Crimped lead - 279-9522
EN: Enable Input. PUll high to R34 10K FRA-EN 2 XD 10PF Receptacle housing - 279-9156
enable ° EN 9 FRA-RXEN
RXEN @ TPV7
GND FRA-WAKE 12 10 FRA-ERRN
WAKE ERRN TPV8
2 ° Bus voltage +/- 12V (VBAT = 12v)
[0} Components spec'd for 12V operation
TJA1081B
R26 R41 2
10K 10K
DNP DNP
GND
GNDGND|

S
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User Peripherals (Led's,

Switches and ADC Pot)

Switches are hard wired to 3.3V rather than 5V so it's not possible to drive 5V into a 3.3V pad (which would cause damage)
Similarly, the LED's are active low with 3.3v supply so can be safely coupled to pads on either 3.3V or 5V domains
The ADC input is limited to 3.3V, again to prevent driving 5V into a 3.3V pad which would cause damage

User LED's (Active Low)
3V3_SR
18] Ps4 D (USR_LED1) SILK = PJ4 039 R1.32 270 ?
7] PAO (USR_15D2) SILK = PAO R RigE 270
[7) PA10 ) (USR_LED3) SILK = PA10 0t F“'M 270
[7] PA4 D (USR_LED4) SILK = PA4 oy R1.39 270
[7] PA7 (USR_LEDS) SILK = PA7 033 R1.15 270
[71 PC4 (USR_LEDS) SILK = PC4 o7 R1.23 270
(7] PH13 (Us®_1D7) SILK = PH13 05 Rizo_ 270
[7) PH5 (USR_LED8) SILK = PH5 nes R1.29 270

ADC Input Pot and Test Point
PER_HVA
RV1
5K
3 1
TPS
o SILK = ADC_PB4
GND
R131, 0 (apc1_P(0]) 5> PB4 [7.15)
cr2
Ionw
GND
User Pushbutton Switches (Active High)
PER_HVA
(PB_SW1)
SKRPABEO10 > PAS [7]
2
SILK = SW1_PA3
1
e "
SKRPABE010 o B_S512) >>  PE12 [7]
2
SILK = SW2_PE12
® RI37 ® Ri1
10K 10K
GND GND
Automotive Product Group
6501 William Cannon Drive West
Austin, TX 78735-8598
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[7] PE6

g PH4 [7]
PH3 [7]

SILK = PH14
7] PE7
[7] PH14 TPVI1 7 ree GPIO Connectors
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