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1.4  Block diagram

Figure 1 shows a top-level block diagram of the MPC5675K device.
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— Joint Test Action Group interface
— Mode entry, clock, reset, and power modules
— Mobile double data rate dynamic RAM

— Power management controller

— System status and configuration module

ADC — Analog-to-digital converter IRCOSC - Internal RC oscillator
BAM — Boot assist module JTAG

CMU — Clock monitoring unit MC

CRC — Cyclic redundancy check unit mDDR

CTU — Cross triggering unit PBRIDGE - Peripheral bridge

DSPI — Deserial serial peripheral interface PDI — Parallel data interface
EBI — External bus interface PIT — Periodic interrupt timer
ECC — Error correction code PMC

ECSM — Error correction status module RC — Redundancy checker
eDMA — Enhanced direct memory access controller RTC — Real time clock

FCCU — Fault collection and control unit SEMA4 - Semaphore unit

FEC — Fast Ethernet controller SIUL — System integration unit Lite
FlexCAN - Controller area network controller SSCM

FlexPWM - Pulse width modulator module STM — System timer module
FMPLL - Frequency-modulated phase-locked loop SWT — Software watchdog timer
12C — Inter-integrated circuit controller TSENS - Temperature sensor
INTC — Interrupt controller X0SsC — Crystal oscillator

Figure 1. MPC5675K block diagram
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Package pinouts and signal descriptions

1 2 3 4 5 6 7 8 9 10 11 12
A VSS_ VSS_ VDD_ nexus nexus nexus flexray flexray fec fec fec fec
HV_IO HV_IO HV_IO MDO[5] MDO[7] MDOI[9] CB_TX |CA_TR.EN| RX_DV MDIO TX_CLK TX_EN
B VSS_ VSS_ mc_cgl cani nexus dspi2 flexray flexray fec fec fec fec
HV_IO HV_IO clk_out TXD MDO[14] CSt CB_TR_EN| CA_TX RXD[3] RX_ER TXD[0] RXD[0]
o) VDD_ nexus VSS_ FCCU_ flexray etimer0 etimer0 etimer0 etimer0 fec fec fec
HV_IO MDO[15] HV_IO F1] CB_RX ETC[4] ETC[1] ETC[2] ETC[3] TXD[2] TXD[1] CRS
D nexus nexus cani dspi0 etimer0 etimer0 VDD_ VSS_ VSS_ VSS_
MDO[1] MDO[3] RXD SOuUT RESERVED ETC[5] ETC[0] HV_IO HV_IO JCOMP HV_IO HV_FLA
E nexus nexus flexray NMI
MDOI0] MDO[2] CA_RX
F nexus nexus nexus nexus VDD_ VDD_ VDD_ VDD_ VDD_ VDD_ VDD_
MDO[10] | MDO[11] MDOJ6] MDO[4] LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
G nexus VDD_ nexus nexus VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
MCKO HV_IO MDO[8] | MSEO_BJ[1] LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
H nexus VSS_ nexus nexus VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
EVTO_B HV_IO |MSEO_B[0]| EVTI.B LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
J nexus nexus nexus dspit VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
RDY_B MDO[13] | MDQ[12] SIN LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
K dspi0 dspit dspit dspit VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
SCK €S0 SCK SOuUT LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_COR
L dspi0 dspi2 dspi2 VSS_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
CS0 CS2 CSo HV_IO LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR
M | flexpwm0 VDD_ dspi0 VDD_ VDD_ VSS_ VSS_ VSS_ VSS_ VSS_ VSS_
X[0] HV_IO SIN HV_IO LV.COR | LV.COR | LV.COR | LV.COR | LV.COR | LV_.COR | LV_COR

Figure 3. MPC5675K 473 MAPBGA pinout (northwest, viewed from above)
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Package pinouts and signal descriptions

Table 3. 257 MAPBGA supply pins (continued)

nul?:ll)ler Ball name Pad type nu?:llaler Ball name Pad type
R9 VDD_HV_ADR_02 VDD_HV_A M9 VDD_LV_COR VDD_LV
U9 VDD_HV_ADV VDD_HV_A M10 VDD_LV_COR VDD_LV
F6 VDD_LV_COR VDD_LV M11 VDD_LV_COR VDD_LV
F7 VDD_LV_COR VDD_LV M12 VDD_LV_COR VDD_LV
F8 VDD_LV_COR VDD_LV P4 VDD_LV_PLL VDD_LV

Vss

Al VSS_HV_IO VSS_HV G7 VSS_LV_COR VSS_LV
A2 VSS_HV_IO VSS_HV G8 VSS_LV_COR VSS_LV
A16 VSS_HV_IO VSS_HV G9 VSS_LV_COR VSS_LV
A17 VSS_HV_IO VSS_HV G10 VSS_LV_COR VSS_LV
B1 VSS_HV_IO VSS_HV G11 VSS_LV_COR VSS_LV
B2 VSS_HV_IO VSS_HV H7 VSS_LV_COR VSS_LV
B9 VSS_HV_IO VSS_HV H8 VSS_LV_COR VSS_LV
B17 VSS_HV_IO VSS_HV H9 VSS_LV_COR VSS_LV
C3 VSS_HV_IO VSS_HV H10 VSS_LV_COR VSS_LV
D15 VSS_HV_IO VSS_HV H11 VSS_LV_COR VSS_LV
H2 VSS_HV_IO VSS_HV J7 VSS_LV_COR VSS_LV
N2 VSS_HV_IO VSS_HV J8 VSS_LV_COR VSS_LV
P9 VSS_HV_IO VSS_HV Jo VSS_LV_COR VSS_LV
R3 VSS_HV_IO VSS_HV J10 VSS_LV_COR VSS_LV
R15 VSS_HV_IO VSS_HV J11 VSS_LV_COR VSS_LV
T VSS_HV_IO VSS_HV K7 VSS_LV_COR VSS_LV
T17 VSS_HV_IO VSS_HV K8 VSS_LV_COR VSS_LV
U1 VSS_HV_IO VSS_HV K9 VSS_LV_COR VSS_LV
u2 VSS_HV_IO VSS_HV K10 VSS_LV_COR VSS_LV
ui16 VSS_HV_IO VSS_HV K11 VSS_LV_COR VSS_LV
ut7 VSS_HV_IO VSS_HV L7 VSS_LV_COR VSS_LV
D9 VSS_HV_FLA VSS_HV L8 VSS_LV_COR VSS_LV
P1 VSS_HV_OSC VSS_HV L9 VSS_LV_COR VSS_LV
Ci5 VSS_HV_PDI VSS_HV L10 VSS_LV_COR VSS_LV
J16 VSS_HV_PDI VSS_HV L11 VSS_LV_COR VSS_LV
T9 VSS_HV_ADR_02 VSS_HV_A N4 VSS_LV_PLL VSS_LV
T7 VSS_HV_ADR_13 VSS_HV_A ui15 VSS_HV_PMU VSS_LV
u10 VSS_HV_ADV VSS_HV_A
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA pins not populated on package

E5 E6 E7 E8 E9 E10 E11 E12

E13 F5 F13 G5 G13 H5 H13 J5

J13 K5 K13 L5 L13 M5 M13 N5

N6 N7 N8 N9 N10 N11 N12 N13

Table 5. 473 MAPBGA supply pins
nul?:lger Ball name Pad type nuBn':‘llaler Ball name Pad type
Vop

A3 VDD_HV_IO VDD_HV F15 VDD_LV_COR VDD_LV
Al14 VDD_HV_IO VDD_HV F16 VDD_LV_COR VDD_LV
B22 VDD_HV_IO VDD_HV F17 VDD_LV_COR VDD_LV
C1 VDD_HV_IO VDD_HV F18 VDD_LV_COR VDD_LV
D8 VDD_HV_IO VDD_HV G6 VDD_LV_COR VDD_LV
G2 VDD_HV_IO VDD_HV G18 VDD_LV_COR VDD_LV
L20 VDD_HV_IO VDD_HV H6 VDD_LV_COR VDD_LV
M2 VDD_HV_IO VDD_HV H18 VDD_LV_COR VDD_LV
M4 VDD_HV_IO VDD_HV J6 VDD_LV_COR VDD_LV
T4 VDD_HV_IO VDD_HV J18 VDD_LV_COR VDD_LV
V2 VDD_HV_IO VDD_HV K6 VDD_LV_COR VDD_LV
Y13 VDD_HV_IO VDD_HV K18 VDD_LV_COR VDD_LV
Y20 VDD_HV_IO VDD_HV L6 VDD_LV_COR VDD_LV
AB2 VDD_HV_IO VDD_HV L18 VDD_LV_COR VDD_LV
AB22 VDD_HV_IO VDD_HV M6 VDD_LV_COR VDD_LV
AC12 VDD_HV_ADR_0 VDD_HV_A M18 VDD_LV_COR VDD_LV
AC15 VDD_HV_ADR_1 VDD_HV_A N6 VDD_LV_COR VDD_LV
AC7 VDD_HV_ADR_23 VDD_HV_A N18 VDD_LV_COR VDD_LV
AA9 VDD_HV_ADV VDD_HV_A P6 VDD_LV_COR VDD_LV
H22 VDD_HV_DRAM VDD_HV P18 VDD_LV_COR VDD_LV
L23 VDD_HV_DRAM VDD_HV R6 VDD_LV_COR VDD_LV
P23 VDD_HV_DRAM VDD_HV R18 VDD_LV_COR VDD_LV
u22 VDD_HV_DRAM VDD_HV T6 VDD_LV_COR VDD_LV
R20 VDD_HV_DRAM_VREF VDD_HV T18 VDD_LV_COR VDD_LV
H21 VDD_HV_DRAM_VTT VDD_HV U6 VDD_LV_COR VDD_LV
L21 VDD_HV_DRAM_VTT VDD_HV ui8 VDD_LV_COR VDD_LV
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Package pinouts and signal descriptions

Table 5. 473 MAPBGA supply pins (continued)

nuBn?tI)Ier Ball name Pad type nuBn?llaler Ball name Pad type
D13 VDD_HV_FLA VDD_HV V6 VDD_LV_COR VDD_LV
VA1 VDD_HV_0OSC VDD_HV V7 VDD_LV_COR VDD_LV
D16 VDD_HV_PDI VDD_HV V8 VDD_LV_COR VDD_LV
D20 VDD_HV_PDI VDD_HV V9 VDD_LV_COR VDD_LV
AC17 VDD_HV_PMU VDD_HV V10 VDD_LV_COR VDD_LV
F6 VDD_LV_COR VDD_LV Vi1 VDD_LV_COR VDD_LV
F7 VDD_LV_COR VDD_LV V12 VDD_LV_COR VDD_LV
F8 VDD_LV_COR VDD_LV V13 VDD_LV_COR VDD_LV
F9 VDD_LV_COR VDD_LV Vi4 VDD_LV_COR VDD_LV
F10 VDD_LV_COR VDD_LV V15 VDD_LV_COR VDD_LV
F11 VDD_LV_COR VDD_LV V16 VDD_LV_COR VDD_LV
F12 VDD_LV_COR VDD_LV V17 VDD_LV_COR VDD_LV
F13 VDD_LV_COR VDD_LV V18 VDD_LV_COR VDD_LV
F14 VDD_LV_COR VDD_LV Y4 VDD_LV_PLL VDD_LV
ss

A2 VSS_HV_IO VSS_HV L7 VSS_LV_COR VSS_LV
A22 VSS_HV_IO VSS_HV L8 VSS_LV_COR VSS_LV
A23 VSS_HV_IO VSS_HV L9 VSS_LV_COR VSS_LV
B1 VSS_HV_IO VSS_HV L10 VSS_LV_COR VSS_LV
B2 VSS_HV_IO VSS_HV L11 VSS_LV_COR VSS_LV
B14 VSS_HV_IO VSS_HV L12 VSS_LV_COR VSS_LV
B23 VSS_HV_IO VSS_HV L13 VSS_LV_COR VSS_LV
C3 VSS_HV_IO VSS_HV L14 VSS_LV_COR VSS_LV
D9 VSS_HV_IO VSS_HV L15 VSS_LV_COR VSS_LV
D11 VSS_HV_IO VSS_HV L16 VSS_LV_COR VSS_LV
H2 VSS_HV_IO VSS_HV L17 VSS_LV_COR VSS_LV
K20 VSS_HV_IO VSS_HV M7 VSS_LV_COR VSS_LV
L4 VSS_HV_IO VSS_HV M8 VSS_LV_COR VSS_LV
N2 VSS_HV_IO VSS_HV M9 VSS_LV_COR VSS_LV
Al VSS_HV_IO VSS_HV M10 VSS_LV_COR VSS_LV
R4 VSS_HV_IO VSS_HV M11 VSS_LV_COR VSS_LV
w2 VSS_HV_IO VSS_HV M12 VSS_LV_COR VSS_LV
Y12 VSS_HV_IO VSS_HV M13 VSS_LV_COR VSS_LV
AA3 VSS_HV_IO VSS_HV M14 VSS_LV_COR VSS_LV
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Table 9. 257 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
P6 GPIO | etimer1 AO0: siul_GPIO[46] I: _ — disabled GP Slow/ VDD_HV_IO
ETC[2] At: etimer1_ETC[2] I _ Medium
A2: ctu0_EXT_TGR I _
A3: _
P7 ANA |adcO — siul_GPI[23] AN: adcO_AN][O] Analog | VDD_HV_ADRO02
AN[O]
lin0_RXD
P8 GPIO |etimer1 AO0: siul_GPIO[92] I: ctu1_EXT_IN — pulldown GP Slow/ VDD_HV_IO
ETC[3] A1: etimer1_ETC[3] I: mc_rgm_FAB Medium
A2: _ I: siul_EIRQ[30]
A3: _
P11 ANA |adcO_adct — siul_GPI[28] AN: adcO_adc1_AN[14] Analog | VDD_HV_ADRO02
AN[14] Shared
P12 |GPIO |etimer1 AO0: siul_GPIO[93] I _ — disabled GP Slow/ VDD_HV_IO
ETC[4] A1: etimer1_ETC[4] I _ Medium
A2: ctu1l_EXT_TGR I: siul_EIRQ[31]
A3: _
P13 |GPIO |etimer1 AO0: siul_GPIO[78] I: _ — disabled GP Slow/ VDD_HV_IO
ETC[5] A1: etimer1_ETCI[5] I _ Medium
A2: _ I: siul_EIRQ[26]
A3: _
P15 | GPIO |flexpwmO AO0: siul_GPIO[153] I _ — disabled DRAM VDD_HV_IO
A[3] A1: dramc_WEB I _ ACC
A2: ebi_WE_BE_2 I _
A3: flexpwmO_A[3]
P16 | GPIO |flexpwmO AO0: siul_GPIO[147] I _ — disabled DRAM VDD_HV_IO
A[0] A1: dramc_CKE I: _ ACC
A2: ebi_OE l: _
A3: flexpwmO_A[0]
P17 | GPIO |flexpwm1 AO0: siul_GPIO[163] I _ — disabled DRAM VDD_HV_IO
B[1] A1: dramc_ADD[5] I: ACC

A2: ebi_ADD13
A3: flexpwm1_B[1]
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Table 9. 257 MAPBGA pin multiplexing (continued)

Ball

Weak pull

number | type Ball name Alternate I/O Additional inputs Analog inputs during reset Pad type | Power domain
R4 GPIO |dspit AO0: siul_GPIO[55] I: _ — disabled GP Slow/ VDD_HV_IO
CS3 A1: dspi1_CS3 I: _ Medium
A2: in2_TXD I _
A3: dspi0_CS4
R5 ANA |adc2 — siul_GPI[221] AN: adc2_AN[0] — Analog | VDD_HV_ADRO02
ANIO]
R6 ANA |adc2 — siul_GPI[224] AN: adc2_ANI3] — Analog | VDD_HV_ADRO02
ANI3]
R8 ANA |adc2_adc3 — siul_GPI[228] AN: adc2_adc3_AN[14] — Analog | VDD_HV_ADR13
AN[14] Shared
R10 | ANA |adcO — siul_GPI[33] AN: adcO_ANI2] — Analog | VDD_HV_ADRO02
AN[2]
R11 ANA |adcO_adc1 — siul_GPI[27] AN: adc0_adc1_AN[13] — Analog | VDD_HV_ADRO02
AN[13] Shared
R12 ANA |adct — siul_GPI[30] AN: adc1_AN[1] — Analog | VDD_HV_ADR13
AN[1] etimer0_ETC[4]
siul_EIRQ[19]
R14 | GPIO |lin0O AO0: siul_GPIO[18] I:_ — disabled GP Slow/ VDD_HV_IO
TXD A1:1in0_TXD l: _ Medium
A2:i2¢0_clock I: siul_EIRQ[17]
A3: sscm_DEBUG[2]
R16 | GPIO |flexpwm1 AOQ: siul_GPIO[164] I:_ — disabled DRAM VDD_HV_IO
Al2] A1: dramc_ADD[6] I: _ ACC
A2: ebi_ADD14 I _
A3: flexpwm1_A[2]
R17 | GPIO |flexpwm1 AO0: siul_GPIO[165] I: _ — disabled DRAM VDD_HV_IO
B[2] A1: dramc_ADD[7] I: ACC

A2: ebi_ADD15
A3: flexpwm1_B[2]
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional Inputs Analog Inputs during reset Pad type | Power domain
A13 |GPIO |fec AO: siul_GPIO[204] I: flexpwm1_FAULT[2] — disabled | GP Slow/ VDD_HV_IO
TXD[3] A1: fec_TXD[3] I _ Medium
A2: _ I: siul_EIRQ[29]
A3: dspi2_CS2
A15 |GPIO |pdi AO: siul_GPIO[134] I: pdi_DATA[3] — disabled PDI VDD_HV_PDI
DATA[3] A1: flexpwm2_X[1] I:_ Medium
A2: _ I _
A3: _
A16 |GPIO |pdi AO: siul_GPIO[132] I: pdi_DATA[1] — disabled PDI VDD_HV_PDI
DATA[1] A1: flexpwm2_BJ[3] I _ Medium
A2: _ I _
A3: _
A17 |GPIO |pdi AO: siul_GPIO[128] I: pdi_CLOCK — disabled PDI VDD_HV_PDI
CLOCK A1: flexpwm2_B[1] I _ Medium
A2: (.
A3: etimer1_ETC[3]
A18 |GPIO |pdi AO: siul_GPIO[138] I: pdi_DATA[7] — disabled PDI VDD_HV_PDI
DATA[7] A1: flexpwm2_BJ[2] I: _ Medium
A2: _ I _
A3: etimer1_ETC[5]
A19 |GPIO |pdi AO: siul_GPIO[141] I: pdi_DATA[10] — disabled PDI VDD_HV_PDI
DATA[10] A1: flexpwm2_X[3] I _ Medium
A2: _ I _
A3: _
A20 |GPIO |pdi AO: siul_GPIO[144] I: pdi_DATA[13] — disabled PDI VDD_HV_PDI
DATA[13] A1: pdi_SENS_SEL[2] I:_ Medium
A2: ctul_EXT_TGR I _
A3: _
A21  |GPIO |pdi AO: siul_GPIO[146] I: pdi_DATA[15] — disabled PDI VDD_HV_PDI
DATA[15] A1: pdi_SENS_SEL[0] I: ctu1_EXT_IN Medium
A2:i2c2_data I:_
A3: _
B3 |GPIO [mc_cgl AOQ: siul_GPIO[22] I: _ — disabled GP Slow/ VDD_HV_IO
clk_out A1: mc_cgl_clk_out I:_ Fast
A2: etimer2_ETC[5] I: siul_EIRQ[18]

AS:
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Table 10. 473 MAPBGA pin multiplexing (continued)

L "oy 193ys ele( 49]]041U0D0IDIIN WSL95DdIN

Ball Ball Ball name Alternate I/O Additional Inputs Analog Inputs Wc_aak pull Pad type | Power domain
number | type during reset
G1 GPIO |nexus AO: siul_GPIO[87] I:_ — disabled | GP Slow/ VDD_HV_IO
MCKO Al: _ I:_ Fast
A2: npc_wrapper_MCKO l: _
A3: _
G3 |GPIO |nexus AO: siul_GPIO[111] I: _ — disabled | GP Slow/ VDD_HV_IO
MDO[8]' A1 _ l_ Fast
A2: npc_wrapper_MDOI8] I _
A3: _
G4 |GPIO |nexus AOQ: siul_GPIO[88] I: _ — disabled | GP Slow/ VDD_HV_IO
MSEO_B[1]' |A1: _ l_ Fast
A2: npc_wrapper_MSEO_B[1] |I: _
A3: _
G20 |GPIO |siul AO: siul_GPIO[196] I _ — disabled DRAM | VDD_HV_DRAM
GPIO[196] |A1: flexpwmO_X[2] I:_ ACC
A2: ebi_AD30 I _
A3: _
G21 |GPIO |dramc AO: siul_GPIO[190] I: _ — disabled |DRAM DQ| VDD_HV_DRAM
DQSIO0] A1: dramc_DQS[0] I _
A2: ebi_AD24 I _
A3: _
G22 |GPIO |dramc AO: siul_GPIO[192] l:_ — disabled |DRAM DQ| VDD_HV_DRAM
DM[0] A1: dramc_DM[0] l:_
A2: ebi_AD26 I:_
A3: _
G23 |GPIO |dramc AO: siul_GPIO[181] I:_ — disabled |DRAM DQ | VDD_HV_DRAM
D[7] A1: dramc_DI[7] I _
A2: ebi_AD15 I:_
A3: ebi_ADD31
H1 GPIO [nexus AO: siul_GPIO[90] l: _ — disabled | GP Slow/ VDD_HV_IO
EVTO_B Al: _ I:_ Fast
A2: npc_wrapper_EVTO_B I _
A3: _
H3 |GPIO |nexus AOQ: siul_GPIO[89] I: _ — disabled | GP Slow/ VDD_HV_IO
MSEO_B[0]' |A1: _ l_ Fast
A2: npc_wrapper_MSEO_B[0] |I: _
A3: _

1010NpUODIWSS 8[BdS98l
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional Inputs Analog Inputs during reset Pad type | Power domain
H4 |GPIO [nexus AO: siul_GPIO[91] _ — disabled | GP Slow/ VDD_HV_IO
EVTI_B Al: _ _ Medium
A2: leo_sor_proxy_EVTI_B _
A3: _
H20 |GPIO |dramc AO: siul_GPIO[176] _ — disabled |DRAM DQ| VDD_HV_DRAM
D[2] A1: dramc_D[2] _
A2: ebi_AD10 _
A3: ebi_ADD26
J1 GPIO |nexus AO: siul_GPIO[216] _ — disabled GP Slow/ | VDD_HV_IO
RDY_B Al: _ _ Fast
A2: nexus_RDY_B _
A3: _
J2 GPIO [nexus AO: siul_GPIO[218] : can2_RXD — disabled GP Slow/ VDD_HV_IO
MDO[13]'  |A1: _ : can3_RXD Fast
A2: npc_wrapper_MDO[13] _
A3: _
J3 GPIO |nexus AO: siul_GPIO[217] _ — disabled | GP Slow/ VDD_HV_IO
MDO[12]'  |A1: _ _ Fast
A2: npc_wrapper_MDOJ[12] _
A3: can2_TXD
Ja GPIO |dspi AO: siul_GPIO[8] : dspi1_SIN — disabled | GP Slow/ VDD_HV_IO
SIN Al: _ T Medium
A2: . siul_EIRQ[8]
A3: _
J20 |GPIO |dramc AO: siul_GPIO[174] _ — disabled |DRAM DQ| VDD_HV_DRAM
D[0] A1: dramc_DI[0] _
A2: ebi_AD8 _
A3: ebi_ADD24
J21  |GPIO |dramc AO: siul_GPIO[175] _ — disabled |DRAM DQ| VDD_HV_DRAM
D[1] A1: dramc_D[1] _
A2: ebi_AD9 _
A3: ebi_ADD25
J22  |GPIO |dramc AO: siul_GPIO[177] _ — disabled |DRAM DQ| VDD_HV_DRAM
D[3] A1: dramc_D[3] _
A2: ebi_AD11 _
A3: ebi_ADD27
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional Inputs Analog Inputs during reset Pad type | Power domain
AA14 |ANA |adc0O_adct — siul_GPI[26] AN: adcO_adc1_AN[12] — Analog | VDD_HV_ADRO
AN[12] Shared
AA15 |ANA |adct — siul_GPI[29] AN: adc1_AN[O] — Analog | VDD_HV_ADR1
AN[O]
lin1_RXD
AA16 |ANA |adci — siul_GPI[31] AN: adc1_AN[2] — Analog | VDD_HV_ADR1
AN[2]
siul_EIRQ[20]
AA17 |ANA |adci — siul_GPI[64] AN: adc1_AN[5] — Analog | VDD_HV_ADR1
AN[5]
AA18 |ANA |adct — siul_GPI[73] AN: adc1_AN[7] — Analog | VDD_HV_ADRT1
AN[7]
AA19 |GPIO |TDI AO0: siul_GPIO[21] I: jtagc_TDI — pullup GP Slow/ VDD_HV_IO
Al _ I: _ Medium
A2: _ I:_
AS3: _
AA20 |GPIO |etimer1 AO: siul_GPIO[4] I: _ — disabled | GP Slow/ VDD_HV_IO
ETC[O] A1: etimer1_ETC[O0] I: _ Medium
A2: I: siul_EIRQ[4]
A3: _
AA22 |GPIO |lin1 AO: siul_GPIO[94] I:_ — disabled | GP Slow/ VDD_HV_IO
TXD A1:1in1_TXD I:_ Medium
A2:i2c1_clock l:
A3: _
AA23 |GPIO |dramc AO: siul_GPIO[168] I: _ — disabled DRAM | VDD_HV_DRAM
ADD[10] A1: dramc_ADDI[10] I:_ ACC
A2: ebi_AD2 I _
A3: ebi_ADD18
AB3 |GPIO |dspi2 AOQ: siul_GPIO[12] I: _ — disabled | GP Slow/ VDD_HV_IO
SOUT A1: dspi2_SOUT I: _ Medium
A2: I: siul_EIRQ[11]
AS:
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional Inputs Analog Inputs during reset Pad type | Power domain

AC10 |ANA |adcO — siul_GPI[24] AN: adcO_AN[1] — Analog | VDD_HV_ADRO
AN[1] etimer0_ETC[5]

AC11 |ANA |adc0 — siul_GPI[34] AN: adcO_AN[3] — Analog | VDD_HV_ADRO
AN[3]

AC14 |ANA |adc0O_adct — siul_GPI[28] AN: adcO_adc1_AN[14] — Analog | VDD_HV_ADRO
AN[14] Shared

END OF 473 MAPBGA PIN MULTIPLEXING TABLE

" Do not connect pin directly to a power supply or ground.
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Electrical characteristics

3 Electrical characteristics

3.1 Introduction

This section contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing
specifications for this device.

The “Symbol” column of the electrical parameter and timings tables may contain an additional column containing “SR”, “CC”,
“PH, “C’!, HTH, Or “D”.
» “SR” identifies system requirements—conditions that must be provided to ensure normal device operation. An
example is the input voltage of a voltage regulator.

e “CC” identifies specifications that define normal device operation. Where available, the letters “P”, “C”, “T”, or “D”
replace the letter “CC” and apply to these controller characteristics. They specify how each characteristic is
guaranteed.

— P: parameter is guaranteed by production testing of each individual device.

— C: parameter is guaranteed by design characterization. Measurements are taken from a statistically relevant
sample size across process variations.

— T: parameter is guaranteed by design characterization on a small sample size from typical devices under typical
conditions unless otherwise noted. All values are shown in the typical (“typ”) column are within this category.

— D: parameters are derived mainly from simulations.

3.2 Absolute maximum ratings

Table 11. Absolute maximum ratings1

No Symbol Parameter Conditions Min Max Unit
1 Vpp_Hv_pmu | SR |Voltage regulator supply voltage — -0.3 5.52 \
2 Vss Hv pmu | SR |Voltage regulator supply ground — -0.1 0.1 \
3 Vpp hv 10 | SR |Input/output supply voltage — -0.3 3.6%4 v
4 Vss_ Hv 10 SR |Input/output supply ground — -0.1 0.1 \
5| Vpp Hv FLa |SR |Flash supply voltage — -0.3 3.6%4 %
6 Vss Hv FLa | SR |Flash supply ground — -0.1 0.1 \
7 | Vpp hv osc |SR |Crystal oscillator amplifier supply voltage — -0.3 3.6%4 %
8 Vss Hv osc |SR |Crystal oscillator amplifier supply ground — -0.1 0.1 \Y%
9 Vpp Hv ppi |SR |PDlinterface supply voltage — -0.3 3.634 \
10 Vss nv ppoi |SR |PDl interface supply ground — -0.1 0.1 \
11| Vpp nv pram® |SR |DRAM interface supply voltage — -0.3 3.6%4 %
12| Vgs nv pram |SR |DRAM interface supply ground — -0.1 0.1 \
13 VDD_HV_ADRXG SR |ADCx high reference voltage — -0.3 6.0 \
14 | Vgs Hv aprx |SR|ADCx low reference voltage — -0.1 0.1 \
15| Vpp nv apv  |SR|ADC supply voltage — -0.3 3.634 \
16| Vss Hv apv  |SR|ADC supply ground — -0.1 0.1 \
17| Vpp v cor |SR|Core supply voltage digital logic — -0.3 1.327 \

MPC5675K Microcontroller Data Sheet, Rev. 7

Freescale Semiconductor 69



Electrical characteristics

Table 11. Absolute maximum ratings1 (continued)

No. Symbol Parameter Conditions Min Max Unit
18| Vss v cor |SR |Core supply voltage ground digital logic — -0.1 0.1 \
19 Vpp v pLL |SR |PLL supply voltage — -0.3 1.32 \' |
20 Vss v pLL  |SR|PLL reference voltage — -0.1 0.1 \
21 TVpp SR |Slope characteristics on all Vpp during power — — 25 mV/ps
up
22 ViN SR |Voltage on any pin with respect to its supply rail |Relative to -0.3 VoD HV x|V
VDD_HV_xxx VbD_HV_xxx +0.3
23 lINJPAD SR |Injected input current on any pin during — -10 10 mA
overload condition
24 lINJPADA SR |Injected input current on any analog pin during — -3 3 mA
overload condition
25 lINJSUM SR |Absolute sum of all injected input currents — -50 50 mA
during overload condition
26 Tsta SR |Storage temperature — —55° 150 °C |
27 TspR SR [Maximum Solder Temperature'° — °C
Pb-free package — 260
SnPb package — 245
28 MSL SR |Moisture Sensitivity Level'’ — — 3 —

Functional operating conditions are given in the DC electrical characteristics. Absolute maximum ratings are stress
ratings only, and functional operation at the maxima is not guaranteed. Stress beyond the listed maxima may affect
device reliability or cause permanent damage to the device.

6.5V for 10 hours cumulative time, 5.0 V + 10% for time remaining.

5.3 V for 10 hours cumulative over lifetime of device, 3.63 V for time remaining.

Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.

As the Vpp v _pram_vrer Supply should always be constrained by the Vpp 1y pram Supply for example through a
voltage divider network per the JEDEC specification, the maximum ratings for the Vpp v pram SUpply should be used
for the Vpp_Hv_pram_vRer reference as well.

All Vpp_Hv_aDRx rails must be operated at the same supply voltage.

2.0 V for 10 hours cumulative time, 1.2 V + 10% for time remaining.

Only when Vpp py xxx < 5.2 V.

If the ambient temperature is at or above the minimum storage temperature and below the recommended minimum
operating temperature, power may be applied to the device safely. However, functionality is not guaranteed and a power
cycle must be administered if in internal regulation mode or an assertion of RESET_SUP_B must be administered if in
external regulation mode once device enters into the recommended operating temperature range.

10 solder profile per CDF-AEC-Q100.

1 Moisture sensitivity per JEDEC test method A112.

g~ W N

© © N O

3.3 Recommended operating conditions

Table 12. Recommended operating conditions’

No. Symbol Parameter Conditions Min Max |Unit

1 Vpp Hv pmu | SR | Voltage regulator supply voltage — 3.0 5.5 \

MPC5675K Microcontroller Data Sheet, Rev. 7
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Electrical characteristics

3 “Loss of Reference Frequency” window is the reference frequency range outside of which the FMPLL is in self clocked mode.

4 Self clocked mode frequency is the frequency that the FMPLL operates at when the reference frequency falls outside the f o
window.

5 fyco is the frequency at the output of the VCO; its range is 256-512 MHz.
fscm is the self-clocked mode frequency (free running frequency); its range is 20—150 MHz.
fsys = fvco+ODF

6 This value is determined by the crystal manufacturer and board design. For 4 MHz to 20 MHz crystals specified for this
FMPLL, load capacitors should not exceed these limits.

7 This specification applies to the period required for the FMPLL to relock after changing the MFD frequency control bits in the
synthesizer control register (SYNCR).

8

This value is determined by the crystal manufacturer and board design.

Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum feyp out |
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the FMPLL circuitry via Vppp L @and Vggp | and variation in crystal oscillator frequency increase the Cjrrer
percentage for a given interval.

10 Proper PC board layout procedures must be followed to achieve specifications.

™ Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of C;rreg and either fog
or fpg (depending on whether center spread or down spread modulation is enabled).

12 Core operating at 180 MHz.
3 Modulation depth is attenuated from depth setting when operating at modulation frequencies above 50 kHz.
14 PLL Loop Division Factor (LDF).

3.13 16 MHz RC oscillator electrical characteristics

Table 23. RC oscillator electrical characteristics

No. Symbol Parameter Conditions Min | Typ | Max | Unit
1 frc CC |RC oscillator frequency 25 °C, 1.2 V trimmed — 16 — | MHz
2 | Agcmvar | CC |Frequency spread: The variation in — — — +5 %

output frequency from PTF! across
temperature and supply voltage range

3 | AjgctRim | CC |Internal RC oscillator trimming step Tpo=25°C — | 16 | — %

" PTF = Post Trimming Frequency: The frequency of the output clock after trimming at typical supply voltage and
temperature.

3.14 ADC electrical characteristics
The MPC5675K provides a 12-bit Successive Approximation Register (SAR) Analog-to-Digital Converter.
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3.17.2 GP pads AC specifications
Table 34. GP pads AC electrical characteristics'
Tswitchon' Rise/Fall? Frequency Current slew®
No. Pad (ns) (ns) (MHz) (mA/ns) Loa(c:) |gl)rive
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
1 Slow 3 — 40 4 — 40 — — 4 0.01| — 2 25
3 — 40 6 — 50 — — 2 0.01| — 2 50
3 — 40 10 — 75 — — 2 0.01 | — 2 100
3 — 40 14 — | 100 | — — 2 0.01 | — 2 200
2 Medium 1 — 15 2 — 12 — — 40 2.5 — 7 25
1 — 15 4 — 25 — — 20 25 — 7 50
1 — 15 8 — 40 — — 13 25 — 7 100
1 — 15 14 — 70 — — 7 25 — 7 200
3 Fast 1 — 6 1 — 4 — — 72 3 — 40 25
1 — 6 1.5 — 7 — — 55 7 — 40 50
1 — 6 3 — 12 — — 40 7 — 40 100
1 — 6 5 — 18 — — 25 7 — 40 200
4 Symmetric 1 — 8 1 — 5 — — 50 3 — 25 25
5 | Pullup/down | — — — — — |7500| — — — — — — 50
(3.6 V max)

' The values provided in this table are not applicable for PDI and EBI/DRAM interface.
2 Slope at rising/falling edge.
3 Data based on characterization results, not tested in production.

3.18 PDI pads specifications

This section specifies the electrical characteristics of the PDI pads. Please refer to the tables in Section 2.2, Pin descriptions, for
a cross reference between package pins and pad types.

PDI pads feature list:

e Direction

— Input

— Output

— Bidirectional
e Driver

Push/Pull/Open Drain
Configurable Four Drive Strengths on Fast driver pads
Configurable No Slew-Rate, Slow Slew-Rate, and Fast Slew-Rate on Slow, Medium, and SLR driver pads

VDD_HV_PDI NOTE: All pads are NOT 5 V TOLERANT. Pads are not capable of driving to or from voltages
above their respective VDD_HV_PDI. In other words, you cannot connect a 3.3V external device to a pad

MPC5675K Microcontroller Data Sheet, Rev. 7
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Figure 54. 257 MAPBGA mechanical data (1 of 2)
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MPC5675K Microcontroller Data Sheet, Rev. 7

Freescale Semiconductor

129



Document revision history

Table 73. Revision history (continued)

Revision Date Description of Changes

7 18 May 2012 |In Section 3.18, PDI pads specifications, Table 36 (PDI pads DC electrical

(cont.) characteristics), added footnote to table: “Over- and undershoots occurring due to
impedance mismatch of the external driver and the transmission line at PDI pads in
input mode can be allowed up to 0.7 V repeatedly throughout the product expected
lifetime and will not cause any long term reliability issue.”

In Section 5, Orderable parts,

* Removed “3 = 220 MHz” under Operating frequency heading and changed the
Operating frequency of the example from “3” to “2”.

* Deleted Table 73 (Orderable part number summary).
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