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Table 1. MPC5675K family device comparison (continued)

Introduction

Features MPC5673K MPC5674K MPC5675K
Modules External Bus Interface 1 module®
(cont.) (EBI) 16-bit Data + Address or 32-bit Data with Address bus muxed®
Fast Ethernet Controller 1 module
(FEC)
Fault Collection and 1 module
Control Unit (FCCU)
FlexCAN 4 modules (32 message buffers each)
FlexPWM 3 modules (each 4 x 3 channels)
FlexRay Optional Yes
1’C 2 modules® ‘ 3 modules
Interrupt Controller Yes (SoR)
(INTC)
LINFlex 3 modules’ ‘ 4 modules
Parallel Data Interface 1 module®
(PDI)
Periodic Interrupt Timer 1 module, 4 channels
(PIT)
Software Watchdog Yes (SoR)
Timer (SWT)
System Timer Module Yes (SoR)
(STM)
Temperature sensor 1 module
Wakeup Unit (WKPU) Yes
Crossbar switch (XBAR) 3 modules, 2 are user-configurable
Clocking Clock monitor unit 3 modules
(CMU)
Frequency-modulated 2 modules (system and auxiliary)
phase-locked loop
(FMPLL)
IRCOSC — 16 MHz 1
XOSC 4-40 MHz 1
Supply Power management unit Yes
(PMU)
1.2 V low-voltage 1
detector (LVD12)
1.2 V high-voltage 1
detector (HVD12)
2.7 V low-voltage 4
detector (LVD27)
Debug Nexus Class 3+ (for cores and SRAM ports)
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Introduction

1.6.4

1.6.5

1.6.6

16-region MPU with concurrent checks against each master access
32-byte granularity for protected address region

Enhanced Direct Memory Access (eDMA) controller

32 channels support independent 8-, 16-, 32-bit single value or block transfers

Supports variable-sized queues and circular queues

Source and destination address registers are independently configured to post-increment or remain constant
Each transfer is initiated by a peripheral, CPU, or eDMA channel request

Each eDMA channel can optionally send an interrupt request to the CPU on completion of a single value or block
transfer

Interrupt Controller (INTC)

208 peripheral interrupt requests

8 software settable sources

Unique 9-bit vector per interrupt source

16 priority levels with fixed hardware arbitration within priority levels for each interrupt source
Priority elevation for shared resources

Frequency-Modulated Phase-Locked Loop (FMPLL)

Two FMPLLs are available on each device.

Each FMPLL allows the user to generate high speed system clocks starting from a minimum reference of 4 MHz input clock.
Further, the FMPLL supports programmable frequency modulation of the system clock. The PLL multiplication factor and
output clock divider ratio are software configurable. The FMPLLs have the following major features:

Input frequency: 4-40 MHz continuous range (limited by the crystal oscillator)

\oltage controlled oscillator (VCO) range: 256-512 MHz

Frequency modulation via software control to reduce and control emission peaks

— Modulation depth 2% if centered or 0% to —4% if downshifted via software control register

— Modulation frequency: triangular modulation with 25 kHz nominal rate

Option to switch modulation on and off via software interface

Reduced frequency divider (RFD) for reduced frequency operation without re-lock

2 modes of operation

— Normal PLL mode with crystal reference (default)

— Normal PLL mode with external reference

Lock monitor circuitry with lock status

Loss-of-lock detection for reference and feedback clocks

Self-clocked mode (SCM) operation

Auxiliary FMPLL

— Used for FlexRay due to precise symbol rate requirement by the protocol

— Used for motor control periphery and connected IP (A/D digital interface CTU) to allow independent frequencies
of operation for PWM and timers as well as jitter-free control

— Option to enable/disable modulation to avoid protocol violation on jitter and/or potential unadjusted error in
electric motor control loop

— Allows running motor control periphery at different (precisely lower, equal, or higher, as required) frequency than
the system to ensure higher resolution

MPC5675K Microcontroller Data Sheet, Rev. 7
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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

MPC5675K Microcontroller Data Sheet, Rev. 7
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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
C7 GPIO | etimer0 AOQ: siul_GPIO[1] l:_ — disabled GP Slow/ VDD_HV_IO
ETC[1] A1: etimer0_ETC[1] I _ Medium
A2: I: siul_EIRQ[1]
A3: _
Cc8 GPIO | etimer0 AO0: siul_GPIO[2] l:_ — disabled GP Slow/ VDD_HV_IO
ETCI[2] A1: etimer0_ETC[2] I: _ Medium
A2: I: siul_EIRQ[2]
A3: _
C9 GPIO |etimer0 AO0: siul_GPIO[3] I _ — pulldown GP Slow/ VDD_HV_IO
ETC[3] A1: etimerQ_ETC[3] I: mc_rgm_ABS[2] Medium
A2: I: siul_EIRQ[3]
A3: _
C11 GPIO |fec AO0: siul_GPIO[208] I: fec_CRS — disabled GP Slow/ VDD_HV_IO
CRS A1: flexray_DBG1 I _ Medium
A2: etimer2_ETC[3] l: _
A3: dspi0_CS5
C12 |GPIO |fec AO0: siul_GPIO[201] I _ — disabled GP Slow/ VDD_HV_IO
TXD[O0] A1: fec_TXDI[0] I _ Medium
A2: etimer2_ETC[1] I _
A3: _
C13 |GPIO |fec AO0: siul_GPI0[206] I _ — disabled GP Slow/ VDD_HV_IO
COL A1:fec_COL I _ Medium
A2: l:
A3: lin1_TXD
C14 |GPIO|can0 AO0: siul_GPIO[17] I: can0_RXD — disabled GP Slow/ VDD_HV_IO
RXD Al: _ I: can1_RXD Medium
A2: _ I: siul_EIRQ[16]
A3: sscm_DEBUG(1]
C16 | GPIO |pdi AO0: siul_GPIO[136] I: pdi_DATA[5] — disabled PDI VDD_HV_PDI
DATA[5] A1: flexpwm2_A[0] I: _ Medium
A2: _ I _
A3: etimer1_ETCI0]
C17 | GPIO |pdi AO0: siul_GPIO[128] I: pdi_CLOCK — disabled PDI VDD_HV_PDI
CLOCK I: Medium

A1: flexpwm2_B[1]
A2:
AS3: etimer1_ETC[3]
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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
J17 | GPIO |flexpwmO AO0: siul_GPIO[195] _ — disabled DRAM VDD_HV_IO
X[1] A1: flexpwmO0_X[1] _ ACC
A2: ebi_AD29 _
A3: _
K1 GPIO |nexus AO0: siul_GPIO[89] _ — disabled GP Slow/ VDD_HV_IO
MSEO_BI[0]' |A1: _ _ Fast
A2: npc_wrapper_MSEO_BJ[0] _
A3: _
K2 GPIO |nexus AO0: siul_GPIO[88] _ — disabled GP Slow/ VDD_HV_IO
MSEO_B[1]' |A1: _ _ Fast
A2: npc_wrapper_MSEQO_BJ[1] _
A3: _
K3 GPIO |nexus AO0: siul_GPIO[216] _ — disabled GP Slow/ VDD_HV_IO
RDY_B Al _ _ Fast
A2: nexus_RDY_B _
A3: _
K4 GPIO |dspi0 AO0: siul_GPIO[39] : dspi0_SIN — disabled GP Slow/ VDD_HV_IO
SIN Al _ T Medium
A2: _ _
A3: sscm_DEBUG([7]
K14 | GPIO |flexpwmO AO0: siul_GPIO[196] _ — disabled DRAM VDD_HV_IO
X[2] A1: flexpwmO0_X[2] _ ACC
A2: ebi_AD30 _
A3: _
K15 | GPIO |flexpwmO AO0: siul_GPIO[197] _ — disabled DRAM VDD_HV_IO
X[3] A1: flexpwmO0_X[3] _ ACC
A2: ebi_AD31 _
A3: _
K16 | GPIO |flexpwmO AO0: siul_GPIO[149] _ — disabled DRAM VDD_HV_IO
Al1] Al _ _ ACC
A2: ebi_RD_WR _
A3: flexpwmO_A[1]
K17 | GPIO |flexpwmO AO0: siul_GPIO[148] _ — disabled DRAM VDD_HV_IO
B[0] Al: ACC

A2: ebi_CLKOUT
A3: flexpwmO_B[0]
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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
B4 |GPIO |can1 AO: siul_GPIO[14] I: _ — disabled | GP Slow/ VDD_HV_IO
TXD A1:can1_TXD I:_ Medium
A2: I: siul_EIRQ[13]
A3: _
B5 |GPIO [nexus AO: siul_GPIO[219] I: _ — disabled | GP Slow/ VDD_HV_IO
MDO[14]'  |A1: _ l_ Fast
A2: npc_wrapper_MDOJ[14] I _
A3: can3_TXD
B6 |GPIO |dspi2 AO: siul_GPIOI[9] I: flexpwmO_FAULT[0] — disabled | GP Slow/ VDD_HV_IO
CSt A1: dspi2_CSH1 I: lin3_RXD Medium
A2: _ I: can2_RXD
A3: _
B7 |GPIO |flexray AO: siul_GPIO[52] I:_ — disabled | GP Slow/ VDD_HV_IO
CB_TR_EN |A1: flexray_CB_TR_EN I:_ Symmetric
A2: _ I _
A3: _
B8 |GPIO |flexray AO0: siul_GPIO[48] I: ctu1_EXT_IN — disabled | GP Slow/ VDD_HV_IO
CA_TX A1: flexray_CA_TX I _ Symmetric
A2: _ I _
A3: _
B9 |GPIO |fec AO: siul_GPIO[214] I: fec_RXD[3] — disabled | GP Slow/ VDD_HV_IO
RXDI[3] A1:i2c1_data l: _ Medium
A2: _ I _
A3: _
B10 |GPIO |fec AO: siul_GPIO[215] I: fec_RX_ER — disabled | GP Slow/ VDD_HV_IO
RX_ER Al: _ I:_ Medium
A2: _ I: _
A3: dspi0_CS1
B11 |GPIO |fec AO: siul_GPIO[201] I: _ — disabled | GP Slow/ VDD_HV_IO
TXD[O0] A1: fec_TXDI0] I:_ Medium
A2: etimer2_ETC[1] I:_
A3: _
B12 |GPIO |fec AO: 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:
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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
U20 |GPIO |dramc AO: siul_GPIO[164] _ — disabled DRAM | VDD_HV_DRAM
ADDI6] A1: 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] A1: dramc_ADDI[12] _ ACC
A2: ebi_AD4 _
A3: ebi_ADD20
U23 |GPIO |[dramc AO: siul_GPIO[158] _ — disabled DRAM | VDD_HV_DRAM
ADDI0] A1: dramc_ADD|0] _ ACC
A2: ebi_ADDS8 _
A3: ebi_CS2
V3 |GPIO |flexpwm1 AO: siul_GPIO[124] _ — disabled | GP Slow/ VDD_HV_IO
B[2] A1: flexpwm1_B[2] _ Medium
A2: _ _
A3: _
V4 GPIO |dspi AO: siul_GPIO[56] : flexpwmO_FAULT[3] — disabled | GP Slow/ VDD_HV_IO
CSs2 A1: dspi1_CS2 :lin2_RXD Medium
A2: _ _
A3: dspi0_CS5
V20 |GPIO [lin0 AO0: siul_GPIO[18] _ — disabled | GP Slow/ VDD_HV_IO
TXD A1:1in0_TXD T Medium
A2: i2c0_clock : siul_EIRQ[17]
A3: sscm_DEBUGI[2]
V21 |GPIO |dramc AO: siul_GPIO[171] _ — disabled DRAM | VDD_HV_DRAM
ADD[13] A1: dramc_ADDI[13] _ ACC
A2: ebi_AD5 _
A3: ebi_ADD21
V23 |GPIO |dramc AO: siul_GPIO[160] _ — disabled DRAM | VDD_HV_DRAM
ADDI[2] A1: dramc_ADD|[2] _ ACC
A2: ebi_ADD10 _
A3: ebi_TA
W3 |GPIO |dspi0 AO0: siul_GPIO[53] : flexpwmO_FAULT[2] — disabled | GP Slow/ VDD_HV_IO
CS3 A1: dspi0_CS3 T Medium
A2:i2¢c2_clock —
A3:

suonduosap [eubis pue synouid abexoed



1019NpUODIWSS 8|eoS98I

<9

L "NaY 193ys ele( 49]]011U0D0IDIN WSL95DdIN

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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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
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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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2 Initial Max program and erase times provide guidance for time-out limits used in the factory and apply for < 100
program/erase cycles, nominal supply values and operation at T = 25 °C. These values are verified at production
test.

3 Lifetime Max program and erase times apply across the voltage, temperature, and cycling range of product life.
These values are characterized, but not tested.

4 Actual hardware programming times. This does not include software overhead.

Table 26 shows the data flash memory program and erase characteristics.
Table 26. Data flash memory program and erase electrical specifications

No. Symbol Parameter Min | Typ' In|t|a2I L'fet"ge Unit
max max
1 TowproGram | CC | Doubleword (64 bits) program time* — | 30 70 300 ps
2 TiekpPerase | CC |16 KB block pre-program and erase time — | 700 | 800 1500 ms

Typical program and erase times assume nominal supply values and operation at 25 °C. All times are subject to
change pending device characterization.

Initial Max program and erase times provide guidance for time-out limits used in the factory and apply for < 100
program/erase cycles, nominal supply values and operation at T; = 25 °C. These values are verified at production
test.

Lifetime Max program and erase times apply across the voltage, temperature, and cycling range of product life.
These values are characterized, but not tested.

Actual hardware programming times. This does not include software overhead.

Table 27. Flash memory module life

Value
No.| Symbol Parameter Condition Unit
Min | Typ' | Max
1a P/E CC|Number of program/erase 16 KB blocks 100,000 — — cycles
cycles per block for over the —
1b operating temperature range 32 KB and 64 KB blocks 10,000 {100,000 cycles
1c (Ty) 128 KB blocks 1,000 |100,000f — |cycles
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.
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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
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supplied with 2.5 V. If a pad must be connected to a 3.3V device, its local VDD_HV_PDI must be 3.3 V. Injection

current is then handled by the intrinsic diodes from the pad transistors and by the ESD diodes.
— VDD_HV_PDl range 1.8 V to 3.3V, as specified in the following tables
* Receiver
— Selectable hysteresis input buffer
— CMOS Input Buffer
The electrical data provided in this section applies:
»  To the pads listed in Table 35
*  Over the voltage range 1.62-3.6 V
Table 35. PDI I/O pads

No. Name Voltage |Used for Notes
1 PDI Fast | 1.62-3.6 V /0 Enhanced operating voltage range fast slew-rate output with four selectable
slew-rates. Contains an input buffer and weak pullup/pulldown.
2 PDI Enhanced operating voltage range medium slew-rate output with four
Medium selectable slew-rates. Contains an input buffer and weak pullup/pulldown.
Table 36. PDI pads DC electrical characteristics'
No. Symbol Parameter Min Max Unit
1 | Vpp_nv_ppi| SR |I/O supply voltage 1.62 3.6 \
2 VlH_C CC|CMOS input buffer high voltage 0.65 x VDD_HV_PDl VDD_HV_PDl +0.3 \%
(hysteresis enabled)

3 V|H7C CC|CMOS input buffer hlgh VOltage 0.58 x VDD?HV?PD| VDD?HV?PD| +0.3 \Y,
(hysteresis disabled)

4 ViLc |CC|CMOS input buffer low voltage Vgs—0.3 0.35x Vpp ny ppi| V
(hysteresis enabled)

5 V|L_C CC|CMOS input buffer low voltage VSS -0.3 0.42 x VDD_HV_PDI \%
(hysteresis disabled)

6 Vhys ¢ |CC|CMOS input buffer hysteresis 0.1 x Vpp_Hv_pDI — \

7 lact s |CC|Selectable weak pullup/pulldown current 25 150 MA

8 VoH CC |Output high voltage 0.8 x Vpp_Hv_pDI — \

9 VoL CC |Output low voltage — 0.2xVpp nv poi | V

' 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.

Table 37. Drive current

Pad Drive Mode Minimum lgy (mA)! Minimum lg, (mA)?2
PDI Fast Al 26.2 84.8
PDI Medium Al 19.2 52.1

1

lon is defined as the current sourced by the pad to drive the output to Vgy.
2 oL is defined as the current sunk by the pad to drive the output to Vg, .
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3.21.4.3 External reset via RESET

Figure 20 shows the voltage thresholds that determine the start of the reset sequences initiated by the assertion of RESET as

specified in Table 53.

VA

RESET_SUP |

—————— 9.65 x VDD_HV_IO

—0-352 x VDD_HV_IO

i _ TReset, max Starts here

TReset, min Starts here

)
-

\

Figure 20. Reset sequence start via RESET assertion

3.21.5 External watchdog window

If the application design requires the use of an external watchdog the data provided in Section 3.21, Reset sequence can be used
to determine the correct positioning of the trigger window for the external watchdog. Figure 21 shows the relationships between
the minimum and the maximum duration of a given reset sequence and the position of an external watchdog trigger window.

Watchdog needs to be triggered within this window

TWDS1ar1, min |

External watchdog window closed |

application
7_ |s,tart | start
7‘— |—> |—>
1
Internal reset sequence

Start condition (signal or voltage rail)

TwbStart, max I -
~«——————»{External watchdog window closed |
! I
| .
| A A/‘/—Watchdog trigger
TReset, min Basic application init | _ . |
-« > | Application running | |
| ' !
| I TReset, max ! Basic application init !
< f : > T Application running |
I
t
Z ! I
: I
Earliest : Ie;;tp?iséation Application time required
to prepare watchdog trigger

Figure 21. Reset sequence—external watchdog trigger window position

3.22 Peripheral timing characteristics

3.22.1 SDRAM (DDR)

The MPC5675K memory controller supports three types of DDR devices:

e DDR-1(SSTL_2 class Il interface)
« DDR-2 (SSTL_18 interface)
 LPDDR/Mobile-DDR (1.8V 1/O supply voltage)
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Figure 22. DDR write timing

Figure 23 and Figure 24 show the DDR SDRAM read timing.

DQS (in) /—\—
Any DQ (in) / \

—»tbasa tbasa

Figure 23. DDR read timing, DQ vs. DQS

- — =\ r— - — — - \ - -
MCK
- — - N ’

Command

Read
Address

los | ton

DQS (in) ig \

tbQSEN (min)

3 tbasen _

Figure 24. DDR read timing, DQSEN

Figure 25 provides the AC test load for the DDR bus.
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1 1ok = 1trek. frok needs to be smaller than the system clock (SYS_CLK). This frequency is valid only in special
modes where TDO is sampled at the next falling edge for Core0/1 Nexus TAPs and hence full cycle is given to TDO
for settling before it is sampled.

ToK / —\4/

(B> |e—

(1)
- W '

\_/
<>

!

/N
(2>
(3)—>

Figure 26. JTAG test clock input timing
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Figure 27. JTAG test access port timing
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PCSx t
)
NoN @
SCK Output
(CPOL=0y————
SCK Output
(CPOL=1)
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SIN First Data>< Data Last Data >7
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N
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SOuT \ First Data Data ><L Last Data>/

Figure 37. DSPI modified transfer format timing—master, CPHA =0
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Figure 38. DSPI modified transfer format timing—master, CPHA =1
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D _CLKOUT Vppg / 2
.
Input
Bus \V ppe/ 2

—

Input
Signal Vppe/ 2

\

Figure 51. Synchronous input timing
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Figure 52. ALE signal timing
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Figure 58. 473 MAPBGA package mechanical data (3 of 3)
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