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Introduction

*  On-chip CAN/UART bootstrap loader

»  Capable of operating on a single 3.3 V voltage supply
— 3.3 V-only modules: 1/0, oscillators, flash memory
— 3.3V or5V modules: ADCs, supply to internal VREG
— 1.8-3.3 V supply range: DRAM/PDI

e Operating junction temperature range —40 to 150 °C

1.6 Feature details

16.1 High-performance e200z7d core processor

e Dual 32-bit Power Architecture® processor core
»  Loose or tight core coupling
*  Freescale Variable Length Encoding (VLE) enhancements for code size footprint reduction
e Thirty-two 64-bit general-purpose registers (GPRs)
*  Memory management unit (MMU) with 64-entry fully-associative translation look-aside buffer (TLB)
»  Branch processing unit
e Fully pipelined load/store unit
» 16 KB Instruction and 16 KB Data caches per core with line locking
— Four way set associative
— Two 32-hit fetches per clock
— Eight-entry store buffer
— Way locking
— Supports tag and data cache parity
— Supports EDC for instruction cache
*  \ectored interrupt support
» Signal processing engine 2 (SPE2) auxiliary processing unit (APU) operating on 64-bit general purpose registers
*  Floating point
— |EEE® 754 compatible with software wrapper
— Single precision in hardware; double precision with software library
— Conversion instructions between single precision floating point and fixed point
» Long cycle time instructions (except for guarded loads) do not increase interrupt latency in the MPC5675K
»  To reduce latency, long cycle time instructions are aborted upon interrupt requests
»  Extensive system development support through Nexus debug module

1.6.2 Crossbar Switch (XBAR)

e 32-bit address bus, 64-bit data bus

»  Simultaneous accesses from different masters to different slaves (there is no clock penalty when a parked master
accesses a slave)

1.6.3 Memory Protection Unit (MPU)

Each master (eDMA, FlexRay, CPU) can be assigned different access rights to each region.

MPC5675K Microcontroller Data Sheet, Rev. 8
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Introduction

1.6.20.3 Analog-To-Digital Converter (ADC)

*  Four independent ADCs with 12-bit A/D resolution

e Common mode conversion range of 0-5 V or 0-3.3 V

»  Twenty-two single-ended input channels

e Supports eight FIFO queues with fixed priority

*  Queue modes with priority-based preemption; initiated by software command, internal, or external triggers
e DMA and interrupt request support

1.6.20.4 eTimer module

Three 16-bit general purpose up/down timer/counters per module are implemented with the following features:
» Ability to operate up to platform frequency
e Individual channel capability
— Input capture trigger
— Output compare
— Double buffer (to capture rising edge and falling edge)
— Separate prescaler for each counter
— Selectable clock source
— 0-100% pulse measurement
— Rotation direction flag (quad decoder mode)
*  Maximum count rate
— Equals peripheral clock/2 for external event counting
— Equals peripheral clock for internal clock counting
»  Cascadeable counters
e Programmable count modulo
e Quadrature decode capabilities
»  Counters can share available input pins
e Count once or repeatedly
*  Preloadable counters
» Pins available as GPIO when timer functionality is not in use
 DMA support

1.6.21 Redundancy Control and Checker Unit (RCCU)

The RCCU checks all outputs of the sphere of replication (addresses, data, control signals). It has the following features:
»  Duplicated module to enable high diagnostic coverage (check of checker)

» Replicated IP to be used as checkers on the PBRIDGE output, Flash Controller output, SRAM output, DMA Channel
Mux inputs

1.6.22 Software Watchdog Timer (SWT)

This module implements the features below:
» Replicated periphery to provide safety measures respective to high safety integrity levels (for example, SIL 3, ASIL D)
»  Fault-tolerant output
» Safe internal RC oscillator as reference clock
*  Windowed watchdog

MPC5675K Microcontroller Data Sheet, Rev. 8
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Introduction

Program flow control monitor with 16-bit pseudorandom key generation
Provides measures to target high safety integrity levels (for example, SIL 3, ASIL D)

1.6.23 Fault Collection and Control Unit (FCCU)
The FCCU module has the following features:

Redundant collection of hardware checker results

Redundant collection of error information and latch of faults from critical modules on the device
Collection of test results

Configurable and graded fault control

— Internal reactions (no internal reaction, NMI, reset, or safe mode)

— External reaction (failure is reported to the outside world via configurable output pins)

1.6.24 System Integration Unit Lite (SIUL)

The SIUL controls MCU reset configuration, pad configuration, external interrupt, general purpose 1/0 (GP10), internal
peripheral multiplexing, and the system reset operation. The reset configuration block contains the external pin boot
configuration logic. The pad configuration block controls the static electrical characteristics of 1/O pins. The GPI1O block
provides uniform and discrete input/output control of the 1/0 pins of the MCU.

The SIUL provides the following features:

Centralized pad control on a per-pin basis

— Pin function selection

— Configurable weak pullup/pulldown

— Configurable slew rate control (slow/medium/fast)
— Hysteresis on GPIO pins

— Configurable automatic safe mode pad control
Input filtering for external interrupts

1.6.25 Cyclic Redundancy Checker (CRC) unit

The CRC module is a configurable multiple data flow unit to compute CRC signatures on data written to an input register.

The CRC unit has the following features:

Three sets of registers to allow three concurrent contexts with paossibly different CRC computations, each with a
selectable polynomial and seed
Computes 16- or 32-bit wide CRC on the fly (single-cycle computation) and stores the result in an internal register
Implements the following standard CRC polynomials:
— xBx24y5 4 [16-bit CRC-CCITT]
324 y26 4234 422 16 (12 W11 10 L 8 T By d 2y h g

[32-bit CRC-ethernet(32)]
Key engine to be coupled with communication periphery where CRC application is added to support implementation
of safe communication protocol

Offloads the core from cycle-consuming CRC and helps in checking the configuration signature for safe start-up or
periodic procedures

Connected as a peripheral on the internal peripheral bus
Provides DMA support

MPC5675K Microcontroller Data Sheet, Rev. 8
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Package pinouts and signal descriptions

Table 4. 257 MAPBGA pins not populated on package

ES5 E6 E7 E8 E9 E10 E1l 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
nuBrr?tljler Ball name Pad type nuBn?:)ler Ball name Pad type
Vbp
A3 VDD_HV_10 VDD_HV F15 VDD _LV_COR VDD _LV
Al4 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_I0 VDD_HV G6 VDD_LV_COR VDD_LV
G2 VDD_HV_10 VDD_HV G18 VDD _LV_COR VDD _LV
L20 VDD_HV_10 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 Ji8 VDD_LV_COR VDD_LV
V2 VDD_HV_10 VDD_HV K6 VDD_LV_COR VDD_LV
Y13 VDD_HV_10 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 u18 VDD_LV_COR VDD _LV

MPC5675K Microcontroller Data Sheet, Rev. 8
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Package pinouts and signal descriptions

Table 5. 473 MAPBGA supply pins (continued)

nuBrr?tljler Ball name Pad type nuBn?:)ler Ball name Pad type
AA21 VSS_HV_IO VSS_HV M15 VSS_LV_COR VSS_LV
AB1 VSS_HV_IO VSS_HV M16 VSS_LV_COR VSS_LV
AB23 VSS _HV_ 10 VSS_HV M17 VSS LV_COR VSS LV
AC1 VSS _HV_ 10 VSS_HV N7 VSS LV_COR VSS LV
AC2 VSS_HV_I0 VSS_HV N8 VSS_LV_COR VSS LV
AC22 VSS_HV_IO VSS_HV N9 VSS_LV_COR VSS_LV
AC23 VSS_HV_IO VSS_HV N10 VSS_LV_COR VSS_LV
AC13 VSS_HV_ADR_0O VSS_HV_A N11 VSS_LV_COR VSS_LV
AC16 VSS HV_ADR_1 VSS HV_A N12 VSS LV_COR VSS LV
ACS8 VSS HV_ADR_23 VSS HV_A N13 VSS LV_COR VSS LV
AA10 VSS_HV_ADV VSS_HV_A N14 VSS_LV_COR VSS_ LV
H23 VSS_HV_DRAM VSS_HV N15 VSS_LV_COR VSS LV
L22 VSS_HV_DRAM VSS_HV N16 VSS_LV_COR VSS LV
P22 VSS_HV_DRAM VSS_HV N17 VSS_LV_COR VSS_LV
V22 VSS_HV_DRAM VSS_HV P7 VSS LV_COR VSS LV
D12 VSS HV_FLA VSS_HV P8 VSS LV _COR VSS LV
Y1 VSS_HV_0SC VSS_HV P9 VSS_LV_COR VSS LV
Cc21 VSS_HV_PDI VSS_HV P10 VSS_LV_COR VSS_LV
D17 VSS_HV_PDI VSS_HV P11 VSS_LV_COR VSS LV
G7 VSS_LV_COR VSS_LV P12 VSS_LV_COR VSS_LV
G8 VSS LV_COR VSS LV P13 VSS LV _COR VSS LV
G9 VSS LV_COR VSS LV P14 VSS LV _COR VSS_ LV
G10 VSS_LV_COR VSS_LV P15 VSS_LV_COR VSS_LV
G1l1 VSS_LV_COR VSS_LV P16 VSS_LV_COR VSS_LV
G12 VSS_LV_COR VSS_LV P17 VSS_LV_COR VSS_LV
G13 VSS_LV_COR VSS_LV R7 VSS_LV_COR VSS_LV
G14 VSS LV _COR VSS LV R8 VSS LV _COR VSS LV
G15 VSS LV_COR VSS LV R9 VSS LV _COR VSS LV
G16 VSS_LV_COR VSS_LV R10 VSS_LV_COR VSS_LV
G17 VSS_LV_COR VSS_LV R11 VSS_LV_COR VSS_LV
H7 VSS_LV_COR VSS_LV R12 VSS_LV_COR VSS LV
H8 VSS_LV_COR VSS_LV R13 VSS_LV_COR VSS_LV
HO VSS_LV_COR VSS_LV R14 VSS_LV_COR VSS_LV
H10 VSS LV _COR VSS LV R15 VSS LV_COR VSS LV

MPC5675K Microcontroller Data Sheet, Rev. 8

Freescale Semiconductor

25



101oNpuodIWLS 3|edsaal

8 A8y ‘189S eleq 19]|0J3U0I0IIIN MGL9SDdN

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
H14 | GPIO |pdi AO: siul_GPIO[143] I: pdi_DATA[12] — disabled PDI VDD_HV_PDI
DATA[12] Al: _ I: in3_RXD Medium
A2: _ I: flexpwm2_FAULTI3]
A3: _
H15 |GPIO |pdi AO0: siul_GPI0[144] I: pdi_DATA[13] — disabled PDI VDD_HV_PDI
DATA[13] Al: pdi_SENS_SEL[2] I _ Medium
A2: ctul EXT_TGR I
A3: _
H17 | GPIO |flexpwmO AQ: siul_GPIO[194] I _ — disabled DRAM VDD_HV_IO
X[0] Al: flexpwmO_X[0] I _ ACC
A2: ebi_AD28 I:_
A3 _
J1 GPIO [nexus AQ: siul_GPIO[87] (N — disabled GP Slow/ VDD_HV_I0O
MCKO Al: _ I:_ Fast
A2: npc_wrapper_MCKO I _
A3: _
J2 GPIO |nexus AQ: siul_GPIO[111] I:_ — disabled GP Slow/ VDD_HV_IO
MDO[8]'  |Al: _ I Fast
A2: npc_wrapper_MDO[8] I:_
A3: _
J3 GPIO |dspi2 AQ: siul_GPIO[10] I _ — disabled GP Slow/ VDD_HV_IO
CS0 Al: dspi2_CS0 I _ Medium
A2: I: siul_EIRQI9]
A3: can3_TXD
J4 GPIO |dspi2 AQ: siul_GPIO[42] I: flexpwmO_FAULT[1] — disabled GP Slow/ VDD_HV_IO
CSs2 Al: dspi2_CS2 I _ Medium
A2:1lin3_TXD I _
A3: can2_TXD
J14 | GPIO |pdi AO0: siul_GPIO[145] I: pdi_DATA[14] — disabled PDI VDD_HV_PDI
DATA[14] Al: pdi_SENS_SEL[1] I _ Medium
A2:i2c2_clock (N
A3: _
J15 | GPIO |pdi AQ: siul_GPIO[146] I: pdi_DATA[15] — disabled PDI VDD_HV_PDI
DATA[15] Al: pdi_SENS_SEL[0] I: ctul _EXT_IN Medium
A2:i2c2_data I:_
A3:
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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 |etimerl AQ: siul_GPIO[46] (N — disabled GP Slow/ VDD_HV_I0
ETC[2] Al: etimerl_ETC[2] I _ Medium
A2: ctu0_EXT_TGR I _
A3: _
P7 ANA |adcO — siul_GPI[23] AN: adcO_ANJ0] Analog | VDD_HV_ADRO02
AN[O]
lin0_RXD
P8 GPIO |etimerl AQ: siul_GPI0[92] I: ctul EXT_IN — pulldown GP Slow/ VDD_HV_IO
ETCI[3] Al: etimerl_ETC[3] I: mc_rgm_FAB Medium
A2: _ I: siul_EIRQ[30]
A3: _
P11 ANA |adcO_adcl — siul_GPI[28] AN: adcO_adcl_AN[14] Analog | VDD_HV_ADRO02
AN[14] Shared
P12 | GPIO |etimerl AQ: siul_GPIO[93] I _ — disabled GP Slow/ VDD_HV_IO
ETC[4] Al: etimerl_ETC[4] I _ Medium
A2: ctul_EXT_TGR I: siul_EIRQ[31]
A3 _
P13 |GPIO |etimerl AQ: siul_GPIO[78] (N — disabled GP Slow/ VDD_HV_I0O
ETC[5] Al: etimerl_ETC[5] I _ Medium
A2: _ I siul_EIRQ[26]
A3: _
P15 | GPIO |flexpwmO AQ: siul_GPIO[153] I:_ — disabled DRAM VDD_HV_IO
A[3] Al: dramc_WEB I:_ ACC
A2: ebi_WE_BE_2 I _
A3: flexpwmO_A[3]
P16 |GPIO |flexpwmO AQ: siul_GPI0[147] I _ — disabled DRAM VDD_HV_IO
AJ0] Al: dramc_CKE I _ ACC
A2: ebi_OE I:_
A3: flexpwmO_A[0]
P17 | GPIO |flexpwml AQ: siul_GPIO[163] (N — disabled DRAM VDD_HV_I0O
B[1] Al: dramc_ADD[5] I _ ACC
A2: ebi_ADD13 I _
A3: flexpwm1_BJ[1]
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

Ball name Alternate 1/O Additional Inputs Analog Inputs : Pad type | Power domain
number | type during reset
H4  |GPIO [nexus AO: siul_GPIO[91] (e — disabled | GP Slow/ VDD_HV_I10
EVTI_B Al: _ I Medium
A2:leo_sor_proxy_EVTI_B I
A3: _
H20 |GPIO |dramc AO: siul_GPIO[176] I — disabled |DRAM DQ | VDD_HV_DRAM
D[2] Al: dramc_D[2] I:_
A2: ebi_AD10 [
A3: ebi_ADD26
J1 GPIO [nexus AO: siul_GPIO[216] I — disabled GP Slow/ VDD_HV_IO
RDY_B Al: _ I:_ Fast
A2: nexus_RDY_B I:_
A3: _
J2 GPIO [nexus AO: siul_GPIO[218] I: can2_RXD — disabled | GP Slow/ VDD_HV_I10
MDO[13]' |ALl: _ I: can3_RXD Fast
A2: npc_wrapper_MDOJ[13] I:_
A3: _
J3 GPIO |nexus AO: siul_GPIO[217] I:_ — disabled | GP Slow/ VDD_HV_IO
MDO[12]* |Al: _ I Fast
A2: npc_wrapper_MDO[12] I
A3: can2_TXD
J4 GPIO |dspil AO: siul_GPIO[8] I: dspil_SIN — disabled | GP Slow/ VDD_HV_IO
SIN Al: _ I:_ Medium
A2: I: siul_EIRQI[8]
A3: _
J20 |GPIO |dramc AO: siul_GPIO[174] I — disabled |DRAM DQ | VDD_HV_DRAM
D[0] Al: dramc_D[0] I
A2: ebi_AD8 I:_
A3: ebi_ADD24
J21 |GPIO |dramc AO: siul_GPIO[175] I — disabled |DRAM DQ | VDD_HV_DRAM
D[1] Al: dramc_D[1] I
A2: ebi_AD9 [
A3: ebi_ADD25
J22 |GPIO |dramc AO: siul_GPIO[177] I:_ — disabled |DRAM DQ | VDD_HV_DRAM
D[3] Al: dramc_DI3] I:_
A2: ebi_AD11 (N
A3: ebi_ADD27
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

Ball name Alternate 1/O Additional Inputs Analog Inputs : Pad type | Power domain
number | type during reset
U20 |GPIO |dramc AO: siul_GPIO[164] _ — disabled DRAM | VDD_HV_DRAM
ADD[6] Al: dramc_ADD[6] _ ACC
A2: ebi_ADD14 _
A3: flexpwm1_A[2]
U21 |GPIO |dramc AO: siul_GPIO[170] _ — disabled DRAM | VDD_HV_DRAM
ADD[12] Al: dramc_ADD[12] _ ACC
A2: ebi_AD4 _
A3: ebi_ADD20
U23 |GPIO |[dramc AO: siul_GPIO[158] _ — disabled DRAM | VDD_HV_DRAM
ADDI0] Al: dramc_ADDIO0] _ ACC
A2: ebi_ADDS8 _
A3: ebi_CS2
V3 GPIO |flexpwml |AO: siul_GPIO[124] _ — disabled | GP Slow/ VDD_HV_I0
B[2] Al: flexpwml_B[2] _ Medium
A2: _
A3: _
V4  |GPIO |dspil AOQ: siul_GPIO[56] : flexpwmO_FAULT[3] — disabled | GP Slow/ VDD_HV_IO
CS2 Al: dspil_CS2 :lin2_RXD Medium
A2: .
A3: dspi0_CS5
V20 |GPIO |lin0 AO: siul_GPIO[18] _ — disabled | GP Slow/ VDD_HV_IO
TXD Al:1lin0_TXD T Medium
A2:i2c0_clock : siul_EIRQ[17]
A3: sscm_DEBUG[2]
V21 |GPIO |dramc AO: siul_GPIO[171] _ — disabled DRAM | VDD_HV_DRAM
ADD[13] Al: dramc_ADDI[13] _ ACC
A2: ebi_AD5 _
A3: ebi_ADD21
V23 |GPIO |dramc AO: siul_GPIO[160] _ — disabled DRAM | VDD_HV_DRAM
ADDI[2] Al: dramc_ADDI2] _ ACC
A2: ebi_ADD10 _
A3: ebi_TA
W3 |GPIO |dspi0 AO: siul_GPIO[53] : flexpwmO_FAULTI[2] — disabled | GP Slow/ VDD_HV_IO
CSs3 Al: dspi0_CS3 _ Medium
A2:i2c2_clock _
A3:
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

Ball name Alternate 1/O Additional Inputs Analog Inputs : Pad type | Power domain
number | type during reset
AAl14 |ANA |adcO_adcl — siul_GPI[26] AN: adcO_adcl_AN[12] — Analog VDD_HV_ADRO
AN[12] Shared
AA15 |ANA |adcl — siul_GPI[29] AN: adc1l_ANJ[O] — Analog | VDD_HV_ADR1
AN[O]
linl_RXD
AA16 |ANA |adcl — siul_GPI[31] AN: adcl_AN[2] — Analog | VDD_HV_ADR1
AN[2]
siul_EIRQ[20]
AA17 |ANA |adcl — siul_GPI[64] AN: adcl_ANI[5] — Analog | VDD_HV_ADR1
AN[5]
AA18 |ANA |adcl — siul_GPI[73] AN: adcl_ANI[7] — Analog | VDD_HV_ADR1
AN[7]
AA19 |GPIO |TDI AOQ: siul_GPIO[21] I: jtagc_TDI — pullup GP Slow/ VDD_HV_IO
Al: [ Medium
A2: I _
A3: _
AA20 |GPIO |etimerl AO: siul_GPIO[4] I:_ — disabled | GP Slow/ VDD_HV_IO
ETCI[O] Al: etimerl_ETC[O] I:_ Medium
A2: I: siul_EIRQ[4]
A3: _
AA22 |GPIO |lin1 AO: siul_GPIO[94] I — disabled | GP Slow/ VDD_HV_IO
TXD Al:lin1_TXD I Medium
A2:i2c1_clock I:_
A3: _
AA23 |GPIO |dramc AO: siul_GPIO[168] I — disabled DRAM | VDD_HV_DRAM
ADD[10] Al: dramc_ADDI[10] I ACC
A2: ebi_AD2 [
A3: ebi_ADD18
AB3 |GPIO |dspi2 AO: siul_GPIO[12] I:_ — disabled | GP Slow/ VDD_HV_IO
SOUT Al: dspi2_SOUT I:_ Medium
A2: I: siul_EIRQ[11]
A3:
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Table 10. 473 MAPBGA pin multiplexing (continued)

Ball

Ball

Weak pull

Ball name Alternate 1/O Additional Inputs Analog Inputs : Pad type | Power domain
number | type during reset
AB4 |GPIO |flexpwml |AO: siul_GPIO[122] [ — disabled | GP Slow/ VDD_HV_I0
X[2] Al: flexpwml_X[2] I Medium
A2: etimer2_ETC[2] I:_
A3: dspi0_CS5
AB5 |GPIO |flexpwml1 |AO: siul_GPIO[125] I — disabled | GP Slow/ VDD_HV_IO
X[3] Al: flexpwm1_X[3] I:_ Medium
A2: etimer2_ETC[3] I
A3: dspi0_CS6
AB6 |ANA |adc3 — siul_GPI[231] AN: adc3_AN[2] — Analog |VDD_HV_ADR23
AN[2]
AB7 |ANA |adc2 adc3 — siul_GPI[227] AN: adc2_adc3_AN[13] — Analog |VDD_HV_ADR23
ANJ[13] Shared
AB8 |ANA |adc2 — siul_GPI[222] AN: adc2_AN[1] — Analog |VDD_HV_ADR23
AN[1]
AB9 |ANA |adc2 — siul_GPI[223] AN: adc2_AN][2] — Analog |VDD_HV_ADR23
AN[2]
AB10 |ANA |adcO — siul_GPI[23] AN: adcO_AN[O] — Analog VDD_HV_ADRO
AN[O]
lin0_RXD
AB11 |ANA |adcO — siul_GPI[70] AN: adcO_AN[4] — Analog | VDD_HV_ADRO
AN[4]
AB12 |ANA |adcO — siul_GPI[71] AN: adcO_AN[6] — Analog | VDD_HV_ADRO
AN[6]
AB13 |ANA |adcO — siul_GPI[68] AN: adcO_AN[7] — Analog | VDD_HV_ADRO
AN[7]
AB14 |ANA |adcO_adcl — siul_GPI[27] AN: adcO_adcl_ANJ[13] — Analog | VDD_HV_ADRO
AN[13] Shared
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Electrical characteristics

Table 12. Recommended operating conditions (continued)

No Symbol Parameter Conditions Min Max |Unit
2 Vss nv pmu | SR|Voltage regulator supply ground — 0 0 \Y
3 Vbp_Hv_ 10 SR |Input/output supply voltage — 3.0 3.63 \Y
4 Vss Hv 10 SR |Input/output supply ground — 0 0 \%
5 Vop Hv FLa  |SR|Flash supply voltage — 3.0 3.63 \Y
6 Vss Hv FLa | SR|Flash supply ground — 0 0 \Y
7 Vpp Hv osc  |SR|Crystal oscillator amplifier supply voltage — 3.0 3.63 \Y
8 Vss Hv osc | SR |Crystal oscillator amplifier supply ground — 0 0 \
9 Vbp Hv ppi |SR|PDl interface supply voltage — 1.62 3.63 \Y
10 Vss Hv poi |SR|PDlinterface supply ground — 0 0 \Y
11 | Vpp Hv pram |SR|DRAM interface supply voltage — 1.62 3.63 \Y
12| Vss nv pram |SR|DRAM interface supply ground — 0 0 \Y
13 | Vpp Hv aprx |SR|ADCx high reference voltage! — 3.0 3.63 \Y,

Alternate input 4.5 5.5
voltage

14| Vss Hv aprx | SR|ADCXx low reference voltage — 0 0 \Y,
15| Vpp nv apv | SR|ADC supply voltage — 3.0 3.63 \Y
16 | Vss Hv apv | SR|ADC supply ground — 0 0 \Y
17| Vpp v cor |SR|Core supply voltage digital logic® External VREG | 1.14 1.32 \Y,

mode

17a cC] Internal VREG | 1.14 132 |V

Mode

18 Vss v cor |SR|Core supply voltage ground digital logic — 0 0 \%
19 Vpp v pLL |SR|PLL supply voltage? External VREG 1.14 1.32 \Y

mode

19a cC] Internal VREG | 1.14 132 |V

Mode

20 Vss v pLL  |SR|PLL reference voltage — 0 0 \Y

21 Ta SR |Ambient temperature under bias®* 257 MAPBGA | —40 125 | °C
473 MAPBGA -40 125 °C

22 T; SR |Junction temperature under bias* 257 MAPBGA —-40 150 °C
473 MAPBGA -40 150

Vbp Lv_PLL-
3 See Table 1 for available frequency and package options.
4 When determining if the operating temperature specifications are met, either the ambient temperature or junction
temperature specification can be used. It is not necessary that both specifications be met at all times. However, it

is critical that the junction temperature specification is not exceeded under any condition.

MPC5675K Microcontroller Data Sheet, Rev. 8
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Electrical characteristics

Table 27. Flash memory module life (continued)

Value
No. Symbol Parameter Condition Unit
Min | Typ! | Max
2 |Retention |CC|Minimum data retention at Blocks with 0—1,000 20 — — years
85 °C average ambient P/E cycles
2
temperature Blocks with 1,001-10,000 10 — — years
P/E cycles
Blocks with 10,001-100,000 5 — — years
P/E cycles

1 Typical endurance is evaluated at 25 °C. Product qualification is performed to the minimum specification. For
additional information on the Freescale definition of Typical Endurance, please refer to Engineering Bulletin EB619,

Typical Endurance for Nonvolatile Memory.

2 Ambient temperature averaged over duration of application, not to exceed product operating temperature range.

3.15.2 Read access timing
Table 28. Code flash read access timing
Value
No. Symbol Parameter Condition Unit
Max
1 frReap | CC |Maximum frequency for Flash reading 4 wait states 90 MHz
> (system clock frequency SYS_CLK) 3 wail states 60 MHz
Table 29. Data flash read access timing
Value
No. Symbol Parameter Condition Unit
Max
1 freap | CC |Maximum frequency for Flash reading 12 wait states 90 MHz
> (system clock frequency SYS_CLK) 8 wail states 60 MH2Z
3.15.3 Write access timing
Table 30. Code flash write access timing
Value
No. Symbol Parameter Condition Unit
Max
1 | fwrTe | CC |Maximum frequency for Flash writing — 90 MHz
(system clock frequency SYS_CLK)

MPC5675K Microcontroller Data Sheet, Rev. 8
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Electrical characteristics

Table 44. Mode configuration for DRAM pads

Configuration®

Mode

000 1.8 V LPDDR Half Strength
001 1.8 V LPDDR Full Strength
010 1.8 V DDR2 Half Strength

011 2.5V DDR

100 Not supported

101 Not supported

110 1.8 V DDR2 Full Strength

111 SDR

1 Configuration is selected in the corresponding PCR registers of the SIUL.

NOTE

0.7 V overshoot/undershoot can be allowed to occur repeatedly throughout the product
expected lifetime and will not cause any long term reliability issue.

3.19.1 DRAM pads electrical specifications (Vpp nv pram = 3-3V)
Table 45. DRAM pads DC electrical specifications (Vpp ny pram = 3.3 V)

No. Symbol Parameter Condition Min Max Unit
1 Vpp_Hv_pram | SR|1/O supply voltage — 3.0 3.6 \Y
2 |Vpp Hv DpraMm VRer | CC|Input reference — 13 1.7 \%

voltage
3 | Vpp_nv pram_vTT |CC|Termination voltage® — Vbb_Hv_DRAM_VREF | VDD HvV DRAM VREF | V
- 0.05 +0.05
4 V|H CcC Input hlgh Voltage —_— VDD HV DRAM VREFt — \Y
020
5 \in CC|Input low voltage — Vbb_Hv_DRAM_VREF | V
6 VoH CC |Output high voltage — VDD_HV_DRAM_VTT — \
+0.8
7 VoL CC|Output low voltage — — VDD _HV_DRAM_VTT \Y

1 BGA473: Termination voltage can be supplied via package pins. BGA257 termination voltage internally tied as the
BGA257 does not provide DRAM interface. Disable ODT.

MPC5675K Microcontroller Data Sheet, Rev. 8
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Electrical characteristics

Table 68. External interrupt timing (GPIO IRQ) (continued)

No. Symbol Parameter Conditions Min | Max | Unit
3 | teye | SR|IRQ edge to edge time! — 6 | — |teye
1 Applies when IRQ pins are configured for rising edge or falling edge events, but not both.
CLKOUT
rQ X
(D) «
(2
~ &) >
Figure 32. External interrupt timing
3.22.5 FlexCAN timing
Table 69. FlexCAN timing
No. Symbol Parameter Conditions| Min Max Unit
1 |fcan_Tx | CC |FlexCAN design target transmit data rate — 10 — MBit/s
2 |fcan_rx| CC [FIexCAN design target receive data rate — 10 — MBit/s
3.22.6 DSPI timing
Table 70. DSPI timing
No.| Symbol Parameter Conditions Min Max Unit
1 | tgsck | CC |DSPI cycle time Master (MTFE = 0) 62 — ns
Slave (MTFE = 0) 62 —
Slave receive only model 16 —
2 | tcsc | CC |PCS to SCK delay — 16 — ns
3 | tagsc | CC |After SCK delay — 16 — ns
4 tSDC CC |SCK dUty CyC'e — 0.4 x tSCK 0.6 x tSCK ns

MPC5675K Microcontroller Data Sheet,

Rev. 8
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MDC (output)

MDIO (output)

MDIO (input)
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Electrical characteristics

X

-

@l )

Figure 48. Ml serial management channel timing diagram

3.22.9 External Bus Interface (EBI) timing
Table 76. EBI timing
45 MHz (Ext. Bus Freq)*
No.| Symbol Parameter Unit Notes
Min Max
1 tc CC|D_CLKOUT period 222 — ns |Signals are measured
at 50% Vppe.
2 | tepe |CC|D_CLKOUT duty cycle 45% 55% tc —
3 tcrr |CC|D_CLKOUT rise time — — ns —
4 tcer  |CC|D_CLKOUT fall time — — ns —
5 tcon |CC|D_CLKOUT posedge to output 1.0 — ns —

signal invalid or high Z (hold time)

D_ADD[9:30]
D_BDIP

D_CS[0:3]
D_DAT[0:15]

D_OE

D_RD_WR

D_TA

D TS
D_WE[0:3]/D_BE[0:3]
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Electrical characteristics

VoH_F
V.
D_CLKOUT OLF
Figure 49. D_CLKOUT timing
D_CLKOUT Vbpe / 2

;

Output

O.utput Vppe / 2
Signal /

¢
DS

Output \

Signal

Figure 50. Synchronous output timing
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Package characteristics

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
A MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM A.

DATUM A, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE
OF PACKAGE.

© FREE SACLALL ER ISGEHV\ATISC ORNEDSUECRT\/OER[i ‘ INC. | MECHANICAL OUTLINE

PRINT VERSION NOT TO SCALE

TITLE: PBGA, LOW PROFILE,
FINE PITCH, 257 1/0,
14 X 14 PKG, 0.8 MM PITCH (MAP)

DOCUMENT NO: 98ASA00081D

REV: X2

CASE NUMBER: 2082-01

15 JAN 2010

STANDARD: NON—JEDEC

Figure 55. 257 MAPBGA mechanical data (2 of 2)
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Orderable parts

5 Orderable parts

M PC 5675K F FO M MM 2 R
Qualification status J
Core code
Device number
Device feature set
Device revision
Temperature range
Package identifier
Operating frequency
Tape and reel status
Device feature set Device revision Temperature range Package identifier
F = FlexRay FO = Fab and Mask V =-40°Cto 105 °C MM = 257 BGA
M =-40°Cto 125 °C MS= 473 BGA
(ambient)
Operating frequency  Tape and reel status
1 = 150 MHz R = Tape and reel Qualification status
2 = 180 MHz (blank) = Trays P = Pre-qualification
. . . M = Fully spec. qualified, general market flow
Note: Not all options are available on all devices. S = Fully spec. qualified, automotive flow

6 Reference documents

Nexus (IEEE-ISTO 5001™—2008)

Measurement of emission of ICs—IEC 61967-2

Measurement of emission of ICs—IEC 61967-4

Measurement of immunity of ICs—IEC 62132-4

Semiconductor Equipment and Materials International

3081 Zanker Road

San Jose, CA 95134 USA

(408) 943-6900

6. JEDEC specifications are available at http://www.jedec.org

7. MIL-SPEC and EIA/JESD (JEDEC) specifications are available from Global Engineering Documents at
800-854-7179 or 303-397-7956.

8. C.E. Triplett and B. Joiner, “An Experimental Characterization of a 272 PBGA Within an Automotive Engine
Controller Module,” Proceedings of SemiTherm, San Diego, 1998, pp. 47-54.

9. G. Kromann, S. Shidore, and S. Addison, “Thermal Modeling of a PBGA for Air-Cooled Applications,” Electronic
Packaging and Production, pp. 53-58, March 1998.

10. B. Joiner and V. Adams, “Measurement and Simulation of Junction to Board Thermal Resistance and Its Application

in Thermal Modeling,” Proceedings of SemiTherm, San Diego, 1999, pp. 212-220.

SR S o

7 Document revision history

Table 79 summarizes revisions to this document.

Beginning with Rev. 4, this revision history uses clickable cross-references for ease of navigation. The numbers and titles in
each cross-reference are relative to the latest published release.
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Document revision history

Table 79. Revision history (continued)

Revision Date Description of Changes
6 6 Feb 2012 |In Table 68 (External interrupt timing (GPI1O IRQ)):
(cont.) * Changed Tpy min value from TBD to 3.

* Changed T,pyy min value from TBD to 3.

* Changed T,cyc min value from TBD to 6.

* Changed all units from ns to tcyc.

In Table 77 (12C SCL and SDA input timing specifications), corrected the line numbering.

6.1 30 Mar 2012 |No content changes, technical or editorial, were made in this revision.

Change bars are identical to those in Rev. 6.

Removed the “preliminary” footers throughout.

Changed “Data Sheet: Advance Information” to “Data Sheet: Technical Data” on page
Removed the “product under development” disclaimer on page 1.

7 18 May 2012 [Minor editorial changes and improvements throughout.

In Section 1.3, Device comparison, Table 1 (MPC5675K family device comparison),

« Changed the CPU/Data Cache entry from "16 KB, 4-way with EDC (SoR)" to "16 KB,

4-way with Parity (SoR)".

« Added footnotes to stipulate the peripheral instances that are used on derivative
devices:

- Added footnote to MPC5673K DSPI module: “DSPI_0 and DSPI_1.*
- Added footnote to MPC5673K 12C module: “I2C_0 and 12C_1."
- Added footnote to MPC5673K LinFlex module: “LinFlex_0, LinFlex_1, and LinFlex_2*

In Section 1.4, Block diagram:

* Added missing modules (PMC, SPE2, VLE, and flash.

¢ Added an arrow each from Core_0 and Core_1 to the XBAR modules to represent the
data path.

« Updated the Redundancy Checkers to reflect the actual implementation.

* Renamed the “JTAG/Nexus” block to “Debug”, with JTAG and Nexus shown as
submodules.

In Section 1.5, Feature list, changed “Junction temperature sensor” to “Silicon substrate
(die) temperature sensor”.

In Section 1.6.1, High-performance e200z7d core processor and Section 1.6.9, Cache
memory, removed the bullet “Supports tag and data parity" and added the following
bullets:

— Supports tag and data cache parity

— Supports EDC for instruction cache

In Section 1.6.19, System Timer Module (STM), changed “Duplicated periphery to
guarantee that safety targets (SIL3) are achieved” to “Replicated periphery to provide
safety measures respective to high safety integrity levels (for example, SIL 3, ASIL D)”

In Section 1.6.20.2, Cross Triggering Unit (CTU), changed “DMA support with safety
features” to “Supports safety measures using DMA”.

In Section 1.6.21, Redundancy Control and Checker Unit (RCCU), changed “Duplicated
module to guarantee highest possible diagnostic coverage (check of checker)” to
“Duplicated module to enable high diagnostic coverage (check of checker)”.

In Section 1.6.22, Software Watchdog Timer (SWT),

« Changed “Duplicated periphery to guarantee that safety targets (SIL3) are achieved” to
“Replicated periphery to provide safety measures respective to high safety integrity
levels (for example, SIL 3, ASIL D)”.

« Changed “Allows high level of safety (SIL3 monitor)” to “Provides measures to target
high safety integrity levels (for example, SIL 3, ASIL D)".

In Section 1.6.25, Cyclic Redundancy Checker (CRC) unit, in the sentence “Key engine
to be coupled with communication periphery where CRC application is added to allow
implementation of safe communication protocol”, changed “allow” to “support”.
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