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Introduction

1.3

Device comparison
Table 1. MPC5675K family device comparison
Features MPC5673K MPC5674K MPC5675K
CPU Type 2 x 200z7d (SoR") in lock-step or decoupled operation
Architecture Harvard
Execution speed 0-150 MHz (+2% FM) | 0—-180 MHz (+2% FM) | 0—180 MHz (+2% FM)
Nominal platform 0-75 MHz (+2% FM) 0-90 MHz (+2% FM) | 0-90 MHz (+2% FM)
frequency (in 1:1, 1:2,
and 1:3 modes)
MMU 64 entries (SoR)
Instruction set PPC Yes
Instruction set VLE Yes
Instruction cache 16 KB, 4-way with EDC (SoR)
Data cache 16 KB, 4-way with Parity (SoR)
MPU Yes (SoR)
Buses Core bus 32-bit address, 64-bit data
Internal periphery bus 32-bit address, 32-bit data
XBAR Master x slave ports Yes (SoR)
Memory Static RAM (SRAM) 256 KB (ECC) 384 KB (ECC) 512 KB (ECC)
Code flash memory 1 MB? 1.5 MB? 2 MB?
Data flash memory 64 KB?
Modules Analog-to-Digital 257 pin pkg: 4 x 12 bit (22 external channels)

Converter (ADC)

473 pin pkg: 4 x 12 bit (up to 34 external channels)

CRC unit

2 (3 contexts each)

Cross Triggering Unit
(CTU)

2 modules

Deserial Serial
Peripheral Interface
(DSPI)

2 modules 3 modules?*

(3 chip selects)®

Digital I/Os

DRAM Controller
(DRAMC)

No Yes®

Enhanced Direct
Memory Access (eDMA)

2 modules, 32 channels each

eTimer

3 modules, 6 channels each
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Introduction

Table 1. MPC5675K family device comparison (continued)

Features MPC5673K MPC5674K MPC5675K
Packages MAPBGA 257 pins
473 pins
Temperature |Ambient See the T, recommended operating condition in the device data sheet
' Sphere of Replication.
2 Does not include Test or Shadow Flash memory space.
3 DSPI_0 and DSPI_1.
4 DSPI_0 has 8 chip selects; DSPI_1 and DSPI_2 have 4 chip selects each.
5 Available only on 473-pin package.
6 12C_0 and 12C_1.
7 LinFlex_0, LinFlex_1, and LinFlex_2.
8

DDR available only on 473 package. Other modules available as follows:
EBI or DDR on 473 package
EBI + PDI on 473 package
DDR + PDI on 473 package
PDI only on 257 package
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Introduction

1.5 Feature list

» High-performance e200z7d dual core
— 32-bit Power Architecture® technology CPU
— Up to 180 MHz core frequency
— Dual-issue core
— Variable length encoding (VLE)
— Memory management unit (MMU) with 64 entries
— 16 KB instruction cache and 16 KB data cache
*  Memory available
— Up to 2 MB code flash memory with ECC
— 64 KB data flash memory with ECC
— Upto 512 KB on-chip SRAM with ECC
e SIL3/ASILD innovative safety concept: LockStep mode and fail-safe protection
— Sphere of replication (SoR) for key components
— Redundancy checking units on outputs of the SoR connected to FCCU
— Fault collection and control unit (FCCU)
— Boot-time built-in self-test for memory (MBIST) and logic (LBIST) triggered by hardware
— Boot-time built-in self-test for ADC and flash memory
— Replicated safety-enhanced watchdog timer
— Silicon substrate (die) temperature sensor
— Non-maskable interrupt (NMI)
— 16-region memory protection unit (MPU)
— Clock monitoring units (CMU)
— Power management unit (PMU)
— Cyclic redundancy check (CRC) units
»  Decoupled Parallel mode for high-performance use of replicated cores
*  Nexus Class 3+ interface
e Interrupts
— Replicated 16-priority interrupt controller
» GPIOs individually programmable as input, output, or special function
e 3 general-purpose eTimer units (6 channels each)
e 3 FlexPWM units with four 16-bit channels per module
»  Communications interfaces
— 4 LINFlex modules
— 3 DSPI modules with automatic chip select generation
— 4 FlexCAN interfaces (2.0B Active) with 32 message objects
— FlexRay module (\V2.1) with dual channel, up to 128 message objects and up to 10 Mbit/s
— Fast Ethernet Controller (FEC)
— 312C modules
e Four 12-bit analog-to-digital converters (ADCs)
— 22 input channels
— Programmable cross triggering unit (CTU) to synchronize ADC conversion with timer and PWM
»  External bus interface
e 16-bit external DDR memory controller
o Parallel digital interface (PDI)
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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 6. 473 MAPBGA pins not populated on package

E5 E6 E7 E8 E9 E10 E11 E12
E13 E14 E15 E16 E17 E18 E19 F5
F19 G5 G19 H5 H19 J5 J19 K5
K19 L5 L19 M5 M19 N5 N19 P5
P19 R5 R19 T5 T19 us u19 V5
V19 W5 W6 W7 W8 W9 W10 W11
W12 W13 W14 W15 W16 W17 W18 W19

2.2.3

System pins
Table 7 shows the system pins for the MPC5675K in the 257 MAPBGA package. Table 8 shows the system pins for the

MPC5675K in the 473 MAPBGA package.

Table 7. 257 MAPBGA system pins

Ball Ball name Wc_eak pull Safe mod.e . Pad type Power domain
number during reset | default condition

C4 FCCU_F[1] disabled not available GP Slow/Medium VDD_HV_IO
C10 |JCOMP pulldown not available GP Slow VDD_HV_IO
E1 Nexus MDO[0]' — not available GP Slow/Fast VDD_HV_IO
E4 NMI pullup not available GP Slow VDD_HV_IO
L15 |TCK pullup not available GP Slow VDD_HV_IO
M16 |TMS pullup not available GP Slow VDD_HV_IO
N1 XTALIN — not available Analog Feedthrough | VDD_HV_IO
P2 |RESET pulldown not available Reset VDD_HV_IO
R1 XTALOUT — not available Analog Feedthrough | VDD_HV_IO
R2 FCCU_FI0] disabled not available GP Slow/Medium VDD_HV_IO
R13 |VREG_CTRL — — Analog Feedthrough VDD_REG
U12 |VREG_INT_ENABLE — — Analog Feedthrough | VDD_HV_IO
U13 |RESET_SUP pulldown — Analog Feedthrough | VDD_HV_IO

' Do not connect pin directly to a power supply or ground.

Table 8. 473 MAPBGA system pins

Ball Ball name Weak pull Safe mode Pad type Power domain
number during reset | default condition P

C4 FCCU_F[1] disabled not available GP Slow/Medium VDD_HV_IO

D10 |JCOMP pulldown not available GP Slow VDD_HV_IO

MPC5675K Microcontroller Data Sheet, Rev. 7
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2.2.4

Multiplexed pins

Table 9 shows the pin multiplexing for the MPC5675K in the 257 MAPBGA package. Table 10 shows the pin multiplexing for the MPC5675K in the
473 MAPBGA package.

Table 9. 257 MAPBGA pin multiplexing

Ball Ball Ball name Alternate I/O Additional inputs Analog inputs W(_eak pull Pad type | Power domain
number | type during reset
Ad GPIO |nexus AO0: siul_GPIO[114] I _ — disabled GP Slow/ VDD_HV_IO
MDO[5]" Al _ l:_ Fast
A2: npc_wrapper_MDOI[5] I _
A3: _
A5 GPIO |nexus AO0: siul_GPIO[112] I: _ — disabled GP Slow/ VDD_HV_IO
MDOJ[7]’ At:_ I _ Fast
A2: npc_wrapper_MDO[7] I: _
A3: _
A6 GPIO [nexus AO0: siul_GPIO[110] I _ — disabled GP Slow/ VDD_HV_IO
MDO[9]" Al _ l: _ Fast
A2: npc_wrapper_MDO[9] I _
A3: _
A7 GPIO |flexray AO0: siul_GPIO[51] I _ — disabled GP Slow/ VDD_HV_IO
CB_TX A1: flexray_CB_TX l: _ Symmetric
A2: _ l: _
A3: _
A8 GPIO |flexray AO0: siul_GPIO[47] I: ctu0_EXT_IN — disabled GP Slow/ VDD_HV_IO
CA_TR_EN |Af: flexray_ CA_TR_EN I: flexpwmO_EXT_SYNC Symmetric
A2: [
A3: _
A10 |GPIO |fec AO0: siul_GPIO[213] I: fec_RXD[2] — disabled GP Slow/ VDD_HV_IO
RXDI[2] Al _ l: _ Medium
A2: _ I: siul_EIRQ[21]
A3: dspi2_SOUT
A11 GPIO |fec AO0: siul_GPIO[209] I: fec_RX_CLK — disabled GP Slow/ VDD_HV_IO
RX_CLK A1: flexray_DBG2 l: _ Medium
A2: etimer2_ETC[2] I: siul_EIRQ[25]
A3: dspi0_CS6
A12 | GPIO |fec AO0: siul_GPIO[211] I: fec_RXD[0] — disabled GP Slow/ VDD_HV_IO
RXD[0] A1:i2c1_clock I: _ Medium
A2: I: siul_EIRQ[27]
A3: _

suonduosap [eubis pue synouid abexoed



Table 9. 257 MAPBGA pin multiplexing (continued)
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Ball Ball Ball name Alternate I/O Additional inputs Analog inputs Wo_aak pull Pad type | Power domain
number | type during reset
D1 GPIO |nexus AO0: siul_GPIO[85] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[2]! Al:_ l:_ Fast
A2: npc_wrapper_MDO[2] I: _
A3: _
D2 GPIO |nexus AO0: siul_GPIO[84] I: _ — disabled GP Slow/ VDD_HV_IO
MDO[3]! Al _ l:_ Fast
A2: npc_wrapper_MDOI[3] I _
A3: _
D3 GPIO |can1 AO0: siul_GPIO[15] I: can1_RXD — disabled GP Slow/ VDD_HV_IO
RXD Al _ I: can0_RXD Medium
A2: _ I: siul_EIRQ[14]
A3: _
D4 GPIO |dspi0 AO0: siul_GPIO[38] I _ — disabled GP Slow/ VDD_HV_IO
SOUT A1: dspi0_SOUT I: _ Medium
A2: I: siul_EIRQ[24]
A3: sscm_DEBUG[6]
D6 GPIO |etimer0 AO0: siul_GPI0O[44] I: _ — disabled GP Slow/ VDD_HV_IO
ETCI5] A1: etimer0_ETCI[5] I: _ Medium
A2: _ I: _
A3: _
D7 GPIO |etimer0 AO0: siul_GPIO[43] I _ — pulldown GP Slow/ VDD_HV_IO
ETC[4] A1: etimer0_ETC[4] I: mc_rgm_ABS[0] Medium
A2: _ I: _
A3: _
D10 | GPIO [fec AO0: siul_GPIO[203] I: flexpwm1_FAULT[1] — disabled GP Slow/ VDD_HV_IO
TXD[2] A1:fec_TXD[2] I _ Medium
A2: _ I:_
A3: _
D11 GPIO |fec AO0: siul_GPIO[202] I: flexpwm1_FAULT[O] — disabled GP Slow/ VDD_HV_IO
TXD[1] A1:fec_TXD[1] I _ Medium
A2: _ I _
A3: dspi2_SCK
D12 |GPIO |fec AO0: siul_GPIO[210] I: fec_RX_DV — disabled GP Slow/ VDD_HV_IO
RX_DV A1: flexray_DBG3 I _ Medium
A2: etimer2_ETCJ0] I: _
A3: dspi0_CS7

€e
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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)

Ball

Ball

Weak pull

number | type Ball name Alternate I/O Additional Inputs Analog Inputs during reset Pad type | Power domain
D19 |GPIO |pdi AO: siul_GPIO[130] I: pdi_FRAME_V — disabled PDI VDD_HV_PDI
FRAME_V |A1: _ I: lin2_RXD Medium
A2: _ I: flexpwm?2_FAULT[1]
A3: _
D21 |GPIO |dramc AO: siul_GPIO[155] I: _ — disabled DRAM | VDD_HV_DRAM
BA[1] A1: dramc_BA[1] I:_ ACC
A2: ebi_BDIP I:_
A3: flexpwm1_A[0]
D22 |GPIO |siul AO: siul_GPIO[195] I _ — disabled DRAM | VDD_HV_DRAM
GPIO[195] |A1: flexpwmO_X[1] I _ ACC
A2: ebi_AD29 I: _
A3: _
D23 |GPIO |dramc AO: siul_GPIO[154] I:_ — disabled DRAM | VDD_HV_DRAM
BA[0] A1: dramc_BA[0] I: _ ACC
A2: ebi_ WE_BE_3 I _
A3: flexpwmO0_B[3]
E2 GPIO |nexus AO0: siul_GPIO[85] I: _ — disabled | GP Slow/ VDD_HV_IO
MDO[2]' A1 _ l_ Fast
A2: npc_wrapper_MDOI2] I _
AS3: _
E3 |GPIO |flexray AO0: siul_GPIO[49] I: flexray_CA_RX — disabled | GP Slow/ VDD_HV_IO
CA_RX Al: _ l:_ Medium
A2: ctu0_EXT_TGR I: _
A3: _
E20 |GPIO |mc_cgl AO: siul_GPIO[233] I:_ — disabled PDI Fast | VDD_HV_PDI
clk_out A1: mc_cgl_clk_out I:_
A2: etimer2_ETC[5] l: _
A3: _
E21 |GPIO |siul AO: siul_GPIO[149] I: _ — disabled DRAM | VDD_HV_DRAM
GPIO[149] |A1: _ I:_ ACC
A2: ebi_RD_WR I:_
A3: flexpwmO_A[1]
E22 |GPIO |dramc AO: siul_GPIO[150] I _ — disabled DRAM | VDD_HV_DRAM
CS0 A1: dramc_CSO0 l: _ ACC
A2: ebi_TS I _
A3: flexpwmO_BJ[1]
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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
AB15 |ANA |adct — siul_GPI[30] AN: adc1_AN[1] — Analog | VDD_HV_ADR1
AN[1] etimer0_ETC[4]
siul_EIRQ[19]
AB16 |ANA |adc1 — siul_GPI[32] AN: adc1_ANJ[3] — Analog | VDD_HV_ADRT1
AN[3]
AB17 |ANA |adci — siul_GPI[75] AN: adc1_AN[4] — Analog | VDD_HV_ADRT1
AN[4]
AB18 |GPIO|TDO AO0: siul_GPIO[20] I: _ — disabled | GP Slow/ VDD_HV_IO
A1:jtagc_TDO I _ Fast
A2: _ I:_
AS3: _
AB21 |GPIO |lin1 AO0: siul_GPIO[95] I: lin1_RXD — disabled | GP Slow/ VDD_HV_IO
RXD Al: _ l: _ Medium
A2:i2c1_data I _
A3: _
AC3 |GPIO |dspi2 AO: siul_GPIO[13] I: dspi2_SIN — disabled | GP Slow/ VDD_HV_IO
SIN Al _ I: flexpwmO_FAULT[0] Medium
A2: I: siul_EIRQ[12]
A3: _
AC4 |GPIO |flexpwm1 AO: siul_GPIO[126] l: _ — disabled | GP Slow/ VDD_HV_IO
A[3] A1: flexpwm1_A[3] I:_ Medium
A2: etimer2_ETC[4] I:_
A3: dspi0_CS7
AC5 |GPIO |flexpwm1 AO0: siul_GPIO[127] I: _ — disabled | GP Slow/ VDD_HV_IO
B[3] A1: flexpwm1_BJ[3] I _ Medium
A2: etimer2_ETC[5] I _
A3: _
AC6 |ANA |adc3 — siul_GPI[232] AN: adc3_ANI3] — GP Slow/ | VDD_HV_ADR23
AN[3] Medium
AC9 |ANA |adc2 — siul_GPI[224] AN: adc2_AN][3] — Analog |VDD_HV_ADR23
AN[3]
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Table 24. ADC conversion characteristics (continued)

No.| Symbol Parameter Conditions’ Min | Typ |Max| Unit
15| OFS | T |Offset error — -4 | — | 4 |LSB
16 | GNE | T |Gain error — -4 | — | 4 |LSB
17 | TUE’ | P |Total unadjusted error — -6 |— | 6 |LSB
18 | TUE” | T |Total unadjusted error with current injection — -6 | — | 6 |LSB
19 | SNR | T |Signal-to-noise ratio — 69 | —| — | dB
20 | THD | T |Total harmonic distortion — -72 | — | — | dB
21 |SINAD| T |Signal-to-noise and distortion — 65 | —| — | dB
22 |ENOB | T |Effective number of bits — 105 | — | — | bits

Vpp = 3.3V, T; =-40 to +150 °C, unless otherwise specified and analog input voltage from Vagnp t0 Varer
AD_CK clock is always half of the ADC module input clock defined via the auxiliary clock divider for the ADC.

During the sample time the input capacitance Cg can be charged/discharged by the external source. The internal
resistance of the analog source must allow the capacitance to reach its final voltage level within topc_g. After the end of
the sample time topc s, changes of the analog input voltage have no effect on the conversion result. Values for the
sample clock tapc g depend on programming.

This parameter does not include the sample time tapc g, but only the time for determining the digital result and the time
to load the result register with the conversion result.

See Figure 9.
No missing codes.

When operating the MPC5675K in a switched mode power supply configuration, the specifications for the ADCs under
worst case conditions can be upheld only through the use of averaging back-to-back samples. In the 257 package, 10
samples must be averaged when using ADC 0, 2, or 3. In the 473 package, 5 samples must be averaged. For ADC 1,
due to its close proximity to the PMC, the TUE spec must be increased to +/-10 counts, 10 samples of averaging must
be used in both packages, and the VDD_HV_PMU supply must be below 3.6 V. Better performance can be obtained
with lower VDD_HV_PMU supplies and higher VDD_HV_ADRXx supplies.

3.15 Flash memory electrical characteristics

3.15.1 Program/erase characteristics

Table 25 shows the code flash memory program and erase characteristics.

Table 25. Code flash memory program and erase electrical specifications

No. Symbol Parameter Min | Typ' Ir:i;i:zl Lir:e;i):gle Unit
1 TowproGRaM | CC | Doubleword (64 bits) program time* — 18 50 500 ps
2 T1ekpPERASE | CC |16 KB block pre-program and erase time — | 200 | 500 5000 ms
3 Taokprerase | CC |32 KB block pre-program and erase time — | 300 | 600 5000 ms
4 Teakprerase | CC |64 KB block pre-program and erase time — | 400 | 900 5000 ms
5 | Tiogkpperase |CC |128 KB block pre-program and erase time — | 600 | 1300 | 7500 ms

1 Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to
change pending device characterization.
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Table 41. DRAM pads DC electrical specifications (Vpp yy pram = 3-3 V) (continued)

No. Symbol Parameter Condition Min Max Unit
5 V||_ cC Input low Voltage — VDD_HV_DRAM_VREF \Y
6 VOH cC OUtpUt hlgh Voltage —_— VDD_HV_DRAM_VTT — \Y

+0.8
7 VOL cC OUtpUt low voltage — — VDD_HV_DRAM_VTT V

- 0.8

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

Table 42. Output drive current @ Vppg = 3.3 V (+10%)

No. Pad Name Drive Mode Minimum lgy (mA)! Minimum g, (MA)?
1 DRAM ACC 111 -16 16
2 DRAM DQ
3 DRAM CLK

1

lon is defined as the current sourced by the pad to drive the output to Vo.
2 IoL is defined as the current sunk by the pad to drive the output to Vg, .

Table 43. DRAM pads AC electrical specifications (Vpp yy pram =3-3 V)

Prop. Delay (ns) Output Slew rate Drive/Slew
No.| Pad Name L > HMH - L! Rise/Fall (V/ns) Dri\ze II:.)oad Rate Select
Min Max Min Max P MSB, LSB
1 DRAM ACC 1.4/1.4 2.4/2.4 3.1/2.5 5.6/5.4 5 111
1.71.7 27127 0.9/1.1 1.7/2.0 20 111
2 DRAM DQ 1.4/1.4 2.4/2.4 3.1/25 5.6/5.4 5 111
1.71.7 2.7/2.7 0.9/1.1 1.7/2.0 20 111
3 DRAM CLK 1.4/1.4 2.4/2.4 3.1/2.5 5.7/5.7 5 111
1.6/1.6 2.6/2.6 1.1/1.3 2.3/2.3 20 111
T L>H signifies low-to-high propagation delay and H — L signifies high-to-low propagation delay.
3.19.2 DRAM pads electrical specification (Vpp yv pram =2.5V)
Table 44. DRAM pads DC electrical specifications (Vpp yv pram =2.5 V)
No. Symbol Parameter Condition Min Max Unit
1 VDD_HV_DRAM SR |1/0 supply voltage — 23 2.7 \'
2 |Vpp_Hv_pram_vRer | CC|Input reference voltage — 0.49 x Vpp v pram | 0.51 xVpp 1y pram | V
3 | Vopp_nv_pram_viT |CC |Termination voltage' — Vbp_Hv_bRAM_VREF | VDD_HV_DRAM_VREF | V

—-0.04

+0.04
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3.21.2 Reset sequence description

The figures in this section show the internal states of the MPC5675K during the five different reset sequences. The doted lines
in the figures indicate the starting point and the end point for which the duration is specified in Table 52. The start point and
end point conditions as well as the reset trigger mapping to the different reset sequences is specified in Section 3.21.3, Reset
sequence trigger mapping.

With the beginning of DRUN mode, the first instruction is fetched and executed. At this point, application execution starts and
the internal reset sequence is finished.

The following figures show the internal states of the MPC5675K during the execution of the reset sequence and the possible
states of the RESET signal pin.

NOTE

RESET is a bidirectional pin. The voltage level on this pin can either be driven low by an
external reset generator or by the MPC5675K internal reset circuitry. A high level on this
pin can only be generated by an external pullup resistor which is strong enough to overdrive
the weak internal pulldown resistor. The rising edge on RESET in the following figures
indicates the time when the device stops driving it low. The reset sequence durations given
in Table 52 are applicable only if the internal reset sequence is not prolonged by an external
reset generator keeping RESET asserted low beyond the last PHASES3.

;Resel Sequence Trigger

:Reset Sequence Start Condition |
N RESET /

| |
X PHASEO ><PHASE1,2>‘< PHASE3 >‘< BIST XPHASE1 ,2>‘< PHASE3 X DRUN
Ao g o] [ 2

|

TDRB, min < TRESET < TDRB, max N
L}

|

Establish
IRC and
PWR

Flash
Init

Flash
Init

Self
Test
Setup

Application
Execution

|
Figure 12. Destructive reset sequence, BIST enabled

;Reset Sequence Trigger

;F{eset Sequence Start Condition :
A RESET A

| |
X PHASEO ><PHASE1,2>< PHASE3 >‘< DRUN

j Device J Application
Config |

Execution
|
|
I _TpR, min < TRESET < TDR, max
-
1

Establish
IRC and
PWR

Flash
Init

|

|
-
>

'

Figure 13. Destructive reset sequence, BIST disabled
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MDO
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Figure 29. Nexus SDR (Even divisor) timing

Table 59. Nexus debug port timing Divide by 3 SDR mode'!

N

Output Data Valid

No. Symbol Parameter Conditions Min Max Unit
1 tvmeko CC|MCKO cycle time — 16.67 — ns
2 tvbe CC|MCKO duty cycle? — 33 66 %

3 tmpbov CC|MCKO Low to MDO, MSEO, EVTO data valid — -1.67 3.34 ns
4 tevTiPw CC |EVTI pulse width. Captured on JTAG TCK. — 4.0 — tieve
5 tpw CC|MDO, MSEO,EVTO pulse width in SDR mode — 1 — tmcko

1 MDO, MSEO, and EVTO data is held valid until next MCKO low cycle in SDR mode. Rise/Fall time for Nexus signals

can be derived from Fast GPIO pad specification section.
2 Jitter/tolerance for MCKO clock is derived from PLL. Please see PLL section for jitter specification.

e

Output Data Valid

MCKO

MDO
MSEO
EVTO

EVTI

()
&

0

Figure 30. Nexus SDR output timing for DIV=3
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Figure 39. DSPI modified transfer format timing—slave, CPHA =0
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Figure 40. DSPI modified transfer format timing—slave, CPHA =1
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VoH_F
D_CLKOUT VoL F
Figure 49. D_CLKOUT timing
D_CLKOUT Vope / 2

;

Output

O.utput Vppe / 2
Signal /

s

Output \

Signal

Figure 50. Synchronous output timing
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3.22.10 IC timing
Table 71. I’C SCL and SDA input timing specifications

Value
No.| Symbol Parameter Unit
Min | Max
1 — D | Start condition hold time 2 — | IP bus cycle1
2 —  |D|Clock low time 8 | — | IPbuscycle’
3 — D |Data hold time 00 | — ns
4 —  |D|Clock high time 4 | — | IPbuscycle’
5 — D |Data setup time 00| — ns
6 — D | Start condition setup time (for repeated start condition only) 2 — | IP bus cycle!
7 — D | Stop condition setup time 2 — | IP bus cycle1

" Inter Peripheral Clock is the clock at which the 1’C peripheral is working in the device.

Table 72. I’C SCL and SDA output timing specifications

Value
No.| Symbol Parameter Unit
Min | Max

11 —  |D|Start condition hold time 6 | — | IPbuscycle?
2! —  |D|Clock low time 10 | — | IP bus cycle’
33 —  |D|SCL/SDA rise time — |99.6 ns

4 —  |D|Data hold time 7 | — | IPbuscycle!
5! —  |D|SCL/SDA fall time — 1995 ns

6 —  |D|Clock high time 10 | — | IP bus cycle’
7 —  |D|Data setup time 2 | — | IPbuscycle
8! — D |Start condition setup time (for repeated start condition only) 20 | — | IPbus cycle1
9! — | D|Stop condition setup time 10 | — | IP bus cycle’

' Programming IBFD (I°C bus Frequency Divider) with the maximum frequency results in the minimum output timings
listed. The I°C interface is designed to scale the data transition time, moving it to the middle of the SCL low period.
The actual position is affected by the prescale and division values programmed in IFDR.

2 Inter Peripheral Clock is the clock at which the 1’C peripheral is working in the device.

3 Because SCL and SDA are open-drain-type outputs, which the processor can only actively drive low, the time SCL
or SDA takes to reach a high level depends on external signal capacitance and pullup resistor values.
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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.

SOLDER BALLS.

OF PACKAGE.

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

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE

© 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)

MPC5675K Microcontroller Data Sheet, Rev. 7

128

Freescale Semiconductor



