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Table 1. MPC5668G/MPC5668E Comparison

Feature MPC5668G MPC5668E
Package 208 MAPBGA 256 MAPBGA 208 MAPBGA 256 MAPBGA
RAM with ECC 592 KB 128 KB
MPU No 16 entry
DMA 16-channel 32-channel
Ethernet (FEC) Yes No
MedialLB (MLB-DIM) Yes No
FlexRay Yes (128 Message Buffers) No
ADC (10-bit) 36 internal channels 64 internal channels

Supports 32 external channels

Supports 32 external channels

Total Timer 1/0 (eMIOS200)

24 channels, 16-bit

32 channels, 16-bit

Cross Trigger Unit (CTU) No Yes

SCI (eSCl) 6 12

SPI (DSPI) 4 4

CAN (FlexCAN) 6 5

I“’C 4 4

Nexus3 Debug (€200Z6) Supported on 256BGA Supported on 256BGA

Nexus2+ Debug (e20020)

— emulation package

— emulation package
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Table 2. MPC5668x Signal Properties (continued)

Pin Assignments

Package Pin
GPIO Status Locations
Pin Supported 4 _ /0 | Volt- | Pad
Name! | Functions? |(PCR)|PA Description Type| age |[Type®
Num? yp 9 YP®" During| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PE3 PE[3] 67 00 |Port E GPIO /O | Vppez | SH — — F3 F3
RXD_D 01 |eSCI_D Receive |
eMIOS[28] 10 [eMIOS Channel 110
11 |—
PE4 PE[4] 68 00 |Port E GPIO /O | Vppea | SH — — G3 G3
TXD_E 01 |[eSCI_E Transmit (0]
eMIOS[27] 10 [eMIOS Channel 110
11 |—
PE5 PE[5] 69 00 |Port E GPIO /O | Vppez | SH — — H3 H3
RXD_E 01 |eSCI_E Receive |
eMIOS[26] 10 [eMIOS Channel 110
11 |—
PE6 PE[6] 70 00 |Port E GPIO /O | Vppez | SH — — M2 M2
TXD_F 01 |(eSCI_F Transmit (0]
eMIOS[25] 10 [eMIOS Channel 110
11 |—
PE7 PE[7] 71 00 |Port E GPIO /0 | Vppea | SH — — L2 L2
RXD_F 01 |eSCIl_F Receive |
eMIOS[24] 10 [eMIOS Channel 110
11 |—
PES8 PEI[8] 72 00 |Port E GPIO /O | Vppez | SH — — J4 J4
TXD_G 01 |eSCI_G Transmit (0]
PCS_A[1] 10 |[DSPI_A Peripheral Chip Select (0]
11 |—
PE9 PE[9] 73 00 |Port E GPIO /O | Vppe2 | SH — — M4 M4
RXD_G 01 |eSCI_G Receive |
PCS_A[4] 10 |DSPI_A Peripheral Chip Select (0]
11 |—
PE10 |PEJ[10] 74 00 |Port E GPIO /0 | Vppea | SH — — N3 N3
TXD_H 01 |eSCIl_H Transmit (0]
PCS_BJ3] 10 |[DSPI_B Peripheral Chip Select (0]
11 |—
PE11 |PE[11] 75 00 |Port E GPIO /O | Vppez | SH — — N4 N4
RXD_H 01 |eSCI_H Receive |
PCS_BJ2] 10 |[DSPI_B Peripheral Chip Select (0]
11 |—
PE12 |PE[12] 76 00 |Port E GPIO /O | Vppe2 | SH — — P4 P4
TXD_J 01 |[eSCI_J Transmit (0]
PCS_C[5] 10 |[DSPI_C Peripheral Chip Select (0]
11 |—
PE13 |PE[13] 77 00 |Port E GPIO /0 | Vppea | SH — — P5 P5
RXD_J 01 |[eSCIl_J Receive |
PCS_C[3] 10 [DSPI_C Peripheral Chip Select (0]
11 |—
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Pin Assignments

Table 2. MPC5668x Signal Properties (continued)

Package Pin
. GPIO Status Locations
Pin Supported 4 _ /0 | Volt- | Pad
Name?! | Functions? (PCR3) PA Description Type| age |[Type®[~ -
Num During| After 208 | 256
Reset®| Reset’ | BGA | BGA
PE14 |PE[14] 78 00 |Port E GPIO /O | Vppez | SH — — N7 N7
SCL_A 01 |I2C_A Serial Clock 110
PCS_DJ2] 10 |DSPI_D Peripheral Chip Select o]
11 |— —
PE15 |PE[15] 79 00 |Port E GPIO /O | Vppea | SH — — N6 N6
SDA_A 01 |I’C_A Serial Data 1/0
PCS_D[5] 10 [DSPI_D Peripheral Chip Select (0]
11 |— —
Port F (16)
PFO PF[O] 80 00 |Port F GPIO /0 | Vppe2 | MH — — H2 H2
SCK_A 01 |DSPI_A Serial Clock 110
10 |— —
11 |— —
PF1 PF[1] 81 00 |Port F GPIO /0 | Vppe2 | MH — — Jl Ji
SOUT_A 01 |DSPI_A Serial Data Out (0]
10 |— —
11 |— —
PF2 PF[2] 82 00 |Port F GPIO /O | Vppe2 | SH — — J2 J2
SIN_A 01 |[DSPI_A Serial Data In |
10 |— —
11 |— —
PF3 PF[3] 83 00 |PortF GPIO /O | Vppe2 | SH — — N2 N2
PCS_A[0] 01 |DSPI_A Peripheral Chip Select 110
PCS_BJ5] 10 |[DSPI_B Peripheral Chip Select (0]
PCS_C[4] 11 |[DSPI_C Peripheral Chip Select (0]
PF4 PF[4] 84 00 |Port F GPIO /0O | Vppez | MH — — M1 M1
SCK_B 01 |DSPI_B Serial Clock 1/0
PCS_A[1] 10 |[DSPI_A Peripheral Chip Select (0]
PCS_C[2] 11 |[DSPI_C Peripheral Chip Select (0]
PF5 PF[5] 85 00 |Port F GPIO /0 | Vppg2 | MH — — P2 P2
SOUT_B 01 |DSPI_B Serial Data Out (0]
PCS_A[2] 10 |[DSPI_A Peripheral Chip Select (0]
PCS_CJ[3] 11 |DSPI_C Peripheral Chip Select (0]
PF6 PF[6] 86 00 |Port F GPIO /O | Vppe2 | SH — — N1 N1
SIN_B 01 |DSPI_B Serial Data In I
PCS_A[3] 10 |[DSPI_A Peripheral Chip Select (0]
PCS_C[5] 11 |[DSPI_C Peripheral Chip Select (0]
PF7 PF[7] 87 00 |Port F GPIO /O | Vppez | SH — — R2 R2
PCS_BJ0] 01 |DSPI_B Peripheral Chip Select 110
PCS_C[5] 10 |[DSPI_C Peripheral Chip Select (0]
PCS_D[4] 11 |[DSPI_D Peripheral Chip Select (0]
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Table 2. MPC5668x Signal Properties (continued)

Pin Assignments

Package Pin
GPIO Status Locations
Pin Supported 4 _ /0 | Volt- | Pad
Name! | Functions? |(PCR)|PA Description Type| age |[Type®
Num? yp 9 YP®" During| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PG13 |PG[13] 109 |00 |Port G GPIO /O | Vppez | MHA | — — L16 | L16
eMIOS[2] 01 |[eMIOS Channel 110
FEC_TXDI1] 10 |Ethernet Transmit Data (0]
AN[61] 11 |ADC Analog Input |
PG14 |PG[14] 110 |00 |Port G GPIO /O | Vppgz | MHA | — — M16 | M16
eMIOS[1] 01 |eMIOS Channel 110
FEC_TXDI[2] 10 |[Ethernet Transmit Data (0]
AN[62] 11 |ADC Analog Input |
PG15 |PG[15] 111 |00 |Port G GPIO /O | Vppes | MHA | — — N16 | N16
eMIOS|0] 01 |eMIOS Channel 110
FEC_TXDI3] 10 |[Ethernet Transmit Data (0]
ANI[63] 11 |ADC Analog Input |
Port H (16)
PHO PH[O] 112 |00 |PortH GPIO /O | Vppez | SH — — Ti4 | T14
eMIOS[31] 01 |eMIOS Channel 110
FEC _COL 10 |Ethernet Collision |
11 |— —
PH1 PHI[1] 113 |00 |PortH GPIO /O | Vppez | SH — — P16 | P16
eMIOS[30] 01 |eMIOS Channel 110
FEC_RX_DV 10 |[Ethernet Receive Data Valid |
11 |— —
PH2 PH[2] 114 |00 |PortH GPIO /0 | Vppez | MH — — R16 | R16
eMIOS[29] 01 |eMIOS Channel 110
FEC_TX_EN 10 |Ethernet Transmit Enable (0]
11 |— —
PH3 PH[3] 115 |00 |PortH GPIO /O | Vppez | SH — — N15 | N15
eMIOS[28] 01 |eMIOS Channel 110
FEC RX_ER 10 |Ethernet Receive Error |
11 |— —
PH4 PHI[4] 116 |00 |PortH GPIO /O | Vppez | SH — — P15 | P15
eMIOS[27] 01 |[eMIOS Channel /0
FEC_RXD[0] 10 |[Ethernet Receive Data |
11 |— —
PH5 PH[5] 117 |00 |PortH GPIO /O | Vppez | SH — — R14 | R14
eMIOS[26] 01 |eMIOS Channel 110
FEC_RXDI[1] 10 |Ethernet Receive Data |
11 |— —
PH6 PH[6] 118 |00 |PortH GPIO /O | Vppez | SH — — R15 | R15
eMIOS[25] 01 |eMIOS Channel 110
FEC_RXD[2] 10 |[Ethernet Receive Data |
11 |— —
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Table 2. MPC5668x Signal Properties (continued)

Pin Assignments

Package Pin
GPIO Status Locations
Pin Supported 4 _ /0 | Volt- | Pad
Name! | Functions? |(PCR)|PA Description Type| age |[Type®
Num? yp 9 YP®" During| After | 208 | 256
Reset®| Reset’ | BGA | BGA
PK6 PKI6] 150 |00 |PortK GPIO /O | Vppez | SH — — R5 R5
FR_B_RX 01 |FlexRay B Receive Data |
PCS_B[1] 10 |DSPI_B Peripheral Chip Select o]
PCS_C[4] 11 |[DSPI_C Peripheral Chip Select (0]
PK7 PKI[7] 151 |00 |PortK GPIO /0 | Vppe2 | MH — — T5 T5
FR_B_TX 01 |FlexRay B Transmit Data (0]
PCS_BJ2] 10 |[DSPI_B Peripheral Chip Select (0]
PCS_C[5] 11 |[DSPI_C Peripheral Chip Select (0]
PK8 PKI8] 152 |00 |PortK GPIO /O | Vppe2 | MH — — R6 R6
FR_B_TX_EN 01 |FlexRay B Transmit Enable (0]
PCS_BJ3] 10 |[DSPI_B Peripheral Chip Select (0]
PCS_A[1] 11 |DSPI_A Peripheral Chip Select (0]
PK9 PKI[9] 153 |00 |PortK GPIO /O | Vppe2 | MH |BOOT |GPIO T6 T6
CLKOUT 01 |CLKOUT (User mode) O CFG
PCS_D[1] 10 |DSPI_D Peripheral Chip Select (0] (Pull-
PCS_A[2] 11 |DSPI_A Peripheral Chip Select (0] down)
BOOTCFG Boot Configuration |
PK10 |PK[10] 154 |00 |PortK GPIO /O | Vppe2 | SH — — P6 P6
PCS_BJ5] 01 |DSPI_B Peripheral Chip Select (0]
PCS_DJ[2] 10 |DSPI_D Peripheral Chip Select O
PCS_A[3] 11 |DSPI_A Peripheral Chip Select (0]
Nexus Pins (17)
EVTI EVTI — | — |[Nexus Event In I | Vooenex| F — — — | M11
EVTO |EVTO — | — [Nexus Event Out O | Vppenex| F — — — M12
MSEOO |MSEOI0] — | — [Nexus Message Start/End Out O |Vppenex| F — — — M9
MSEO1 |MSEO[1] — | — [Nexus Message Start/End Out O |Vppenex| F — — — M8
MCKO |MCKO — | — |Nexus Message Clock Out O |Vppenex| F — — — M10
MDOO |MDOI0] — | — |Nexus Message Data Out O |Vppenex| F — — — E5
MDO1 |MDO[1] — | — |[Nexus Message Data Out O |Vppenex| F — — — F5
MDO2 |MDO[2] — | — |Nexus Message Data Out O |Vpopenex| F — — — G5
MDO3 |MDO[3] — | — |[Nexus Message Data Out O |Vppenex| F — — — H5
MDO4 |MDO[4] — | — |Nexus Message Data Out O |Vppenex| F — — — H6
MDO5 |MDOI5] — | — |Nexus Message Data Out O |Vppenex| F — — — J6
MDO6 |MDOI6] — | — |Nexus Message Data Out O |Vpopenex| F — — — J5
MDO7 |MDO[7] — | — |[Nexus Message Data Out O |Vppenex| F — — — K5
MDO8 |MDO[8] — | — |[Nexus Message Data Out O |Vppenex| F — — — L5
MDO9 |MDO[9] — | — |[Nexus Message Data Out O |Vppenex| F — — — M5
MDO10 |MDO[10] — | — |[Nexus Message Data Out O |Vppenex| F — — — M6
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Electrical Characteristics

4 Electrical Characteristics

This section contains detailed information on power considerations, DC/AC electrical characteristics, and AC timing
specifications for the MPC5668x.

4.1 Maximum Ratings

Table 4. Absolute Maximum Ratings?®

Spec Characteristic Symbol Min Max Unit
1 |1.2V Core Supply Voltage? Vbb -0.3 1.328 \Y
2 |3.3V Clock Synthesizer Voltage® * VpbsyN -0.3 3.6 \Y,
3 |3.3V I/0 Buffer Voltage > 4 VbD33 -0.3 3.6 Y%
4 |3.3-5.0 V Voltage Regulator Control Voltage % > © VRe -0.3 5.5 Y,
5 |3.3-5.0 V Analog Supply Voltage (reference to Vggp) 2,5 Vppa -0.3 5.5 \%
6 |3.3-5.0 V External I/O Supply Voltage % % 7 Vpper® -0.3 5.5 v

VbpE2® -0.3 5.5
Vbpes® -0.3 5.5
Vbpea® -0.3 5.5
7 |2.5-3.3V External /O Supply Voltage (MLB) 2 VopemLe® -0.3 3.6 Vv
8 3.3V External /O Supply Voltage (Nexus) % 4 VDDENEXS -0.3 3.6 v
9 |DC Input Voltage® ViN v
Vbpe1: Vope2: Vbpes: Vbpe4 —1-0190 Vopex + 03 Vié
VbpEMLB: VDDENEX -1.0 Vbpex + 03V
10 |Analog Reference High Voltage VRH -0.3 Minimum of \%
55
or
Vopa * 0.3
11 |Analog Reference Low Voltage VgL -0.3 55 \Y,
12 |Vgg to Vggp Differential Voltage Vgs — Vssa -100 100 mVv
13 |Vgg to Vgggyy Differential Voltage Vss — Vsssyn -100 100 mvV
14 |Maximum DC Digital Input Current!? (per pin, applies to all IMAXD -2 2 mA
digital K, MH, SH, and IH pins)
15 |Maximum DC Analog Input Current® (per pin, applies to all IMAXA -3 3 mA
analog AE and A pins)
16 |Storage Temperature Range Tsta -55.0 150.0 °c
17 |Maximum Solder Temperature®* TspR — 235.0 °Cc
18 |Moisture Sensitivity Level*® MSL — 3

Functional operating conditions are given in the DC electrical specifications. 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.

Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance.
2.0 V for 10 hours cumulative time, 1.2 V +10% for time remaining.

5.3 V for 10 hours cumulative time, 3.3 V +10% for time remaining.

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

VRC cannot be 100mV higher than VDDA. VDDSYN and VDD33 cannot be 100mV higher than VRC.

o 0o~ W N
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Electrical Characteristics

All functional non-supply I/O pins are clamped to Vgg and Vppgy-

VppEx @re separate power segments and may be powered independently with no differential voltage constraints between
the power segments.

AC signal over and undershoot of the input voltages of up to +2.0 V is permitted for a cumulative duration of 60 hours over
the complete lifetime of the device (injection current does not need to be limited for this duration).

10 |nternal structures will hold the input voltage above —1.0 V if the injection current limit of 2 mA is met.

11 Internal structures hold the input voltage below this maximum voltage on all pads powered by Vppg supplies, if the
maximum injection current specification is met (25 mA for all pins) and Vppg is within Operating Voltage specifications.

12 Total injection current for all pins (including both digital and analog) must not exceed 25 mA.
13 Total injection current for all analog input pins must not exceed 15 mA.

14 solder profile per CDF-AEC-Q100.

15 Moisture sensitivity per JEDEC test method A112.

4.2 Thermal Characteristics

Table 5. Thermal Characteristics

Value

Spec Characteristic Symbol Unit
208 MAPBGA 256 MAPBGA

1 |Junction to Ambient® 2 Rgia °CIW 39 39
Natural Convection
(Single layer board)

2 |Junction to Ambient!: 3 Roa °CIW 24 24
Natural Convection
(Four layer board 2s2p)

3 |Junction to Ambient®: 3 Rova | °C/W 31 31
(@200 ft./min., Single layer board)

4 |Junction to Ambient!: 3 Rema | °CIW 20 20
(@200 ft./min., Four layer board 2s2p)

5  [Junction to Board* ReJs °C/W 13 13

6  [Junction to Case® RoJc °CIW 6 6

7 Junction to Package Top® Y1 °CIW 2 2

Natural Convection

Junction temperature is a function of on-chip power dissipation, package thermal resistance, mounting site (board)
temperature, ambient temperature, air flow, power dissipation of other components on the board, and board thermal
resistance.

2 Per SEMI G38-87 and JEDEC JESD51-2 with the single layer board horizontal.
3 Per JEDEC JESD51-6 with the board horizontal.

4 Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is measured on
the top surface of the board near the package.

Indicates the average thermal resistance between the die and the case top surface as measured by the cold plate method (MIL
SPEC-883 Method 1012.1) with the cold plate temperature used for the case temperature.

Thermal characterization parameter indicating the temperature difference between package top and the junction temperature
per JEDEC JESD51-2.

4.2.1 General Notes for Specifications at Maximum Junction Temperature

An estimation of the chip junction temperature, T, can be obtained from the equation:
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Electrical Characteristics

4.3 ESD Characteristics
Table 6. ESD Ratings® 2

Characteristic Symbol Value Unit
ESD for Human Body Model (HBM) 2000 \%
HBM Circuit Description R1 1500 Ohm
Cc 100 pF
ESD for Field Induced Charge Model (FDCM) 750 (corner pins)
\%

250 (all other pins)

Number of Pulses per pin:

Positive Pulses (HBM) — 1 —
Negative Pulses (HBM) — 1 —
Interval of Pulses — 1 second

1 All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.

2 A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device specification
requirements. Complete DC parametric and functional testing shall be performed per applicable device specification at room
temperature followed by hot temperature, unless specified otherwise in the device specification.

4.4  VRC Electrical Specifications

Table 7. VRC Electrical Specifications

Spec Characteristic Symbol Min Max Units

1 Current which can be sourced by VgrceTL I_VgrceTL 6.25 yA | 20 mA —

Minimum Required Gain from external circuit:
Ipp / 1_VreerL (@Vpp = 1.32 V)?
—40°

2 0°C BETA 50
25°C 50
150°C 50 500

1 Assumes “typical usage” currents which will vary with application.

4.5 DC Electrical Specifications

Table 8. DC Electrical Specifications

Spec Characteristic Symbol Min Max Unit

1 [Maximum Operating Temperature Range — Die Junction Temperature T, —40.0 150.0 °c
2 [3.3V Clock Synthesizer Voltage® VppsyN 3.0 3.6
3 [3.3V I/O Buffer Voltage?! Vbp33 3.0 3.6
4 [3.3-5.0 V Voltage Regulator Reference Voltage® Vvre

VRCSEL = VSSA 3.0 3.6

VreseL = Vbpa 4.5 5.5
5 |3.3-5.0 V Analog Supply Voltage Vbopa maximum of 55 \%

3.0Vor
Vyre 0.1

MPC5668x Microcontroller Data Sheet, Rev. 6
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Table 8. DC Electrical Specifications

Electrical Characteristics

Spec Characteristic Symbol Min Max Unit
6 |3.3-5.0 V External I/O Supply Voltage? Y
VbDpE3 3.0 5.5
VbpE4 3.0 55
7 2.5V -3.3V External /O Supply Voltage (MLB) VppeEmLE® 2.375 3.6
8 |3.3V External I/O Supply Voltage (Nexus) VDDENEX 3.0 3.6
9 |Pad Input High Voltage ViH Vppg + 0.3
Hysteresis enabled 0.65 x Vppg
Hysteresis disabled (IHA/SH/SHA/MH/MHA)* 5 0.55 x Vppg
Hysteresis disabled (F) 0.55 x Vppg
10 |Pad Input Low Voltage VL Vgg—0.3 \Y
Hysteresis enabled 0.35 x Vppg
Hysteresis disabled (IHA/SH/SHA/MH/MHA)* ® 0.40 x Vppe
Hysteresis disabled (F) 0.40 x Vppg
11 |Pad Input Hysteresis Vhys 0.1 x Vppge \Y
12 |Analog (IHA) Input Voltage Vi\NDC Vgsa—0.3 | Vppa +0.3 \Y
13 |Pad Output High Voltage® 7+ 8 Vou 0.8 x Vppg — v
14 |Pad Output Low Voltage® VoL — 02xVppe | V
15 |Input Capacitance (Digital Pins: Pad type F, MH, SH)4 CiN — 7 pF
16 |Input Capacitance (Analog Pins: Pad type IHA)* ® Cin A — 10 pF
17 |Input Capacitance (Shared digital/analog pins: MHA, SHA)4 Cin.m — 12 pF
18 |I/0 Weak Pull Up/Down Absolute Current® ° lacT A
Pad F:2.375V-3.6 V 25 180
Pad SH/MH/IHA: 3.0V -3.6 V 10 95
Pad SH/MH/IHA: 45V -55V 35 200
19 |I/O Input Leakage Current®? lINACT D -25 25 A
20 |DC Injection Current (per pin) lc -1.0 1.0 mA
21 |Analog Input Current, Channel Off'! (Analog pins IHA)* ° lINACT A -150 150 nA
22 |Analog Reference High Voltage VRH Vppa — 500 Vppa mvV
23 |Analog Reference Low Voltage VgL Vssa Vggp +500 | mV
24 |Vgg to Vggp Differential Voltage Vgs — Vssa -100 100 mvV
25 Vgssyn 10 Vg Differential Voltage Vsssyn — Vss -100 100 mV
26 SleW rate on Vppa, Vppex: Voosyn: Vopas: and VR power supply VRamp — 100 V/ms
pins
27 |Capacitive Supply Load (Vpp) V| oad 8 — uF
28 |Capacitive Supply Load (Vpps3, Vbosyn) Vioad 1 — HF

When Viesgl = Vssa (Iow), Vppsyn and Vppas are externally supplied. When Vgesgl = Vppa (high), Vppsyn and Vppasz are

generated by internal voltage regulators. When Vgcsg) = Vssa (Iow), Vppsyn and Vppss cannot be 100 mV higher than Vge.
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Table 14. 3.3 V High Frequency External Oscillator (continued)

Spec Characteristic Symbol Min Max Unit
8 Crystal manufacturer's recommended CL See crystal See crystal pF
capacitive load specification specification
9 Discrete load capacitance to be connected CL ExTAL — 2xC = Cg gxTaL = pF
to EXTAL CpcB_ExTAL
10 Discrete load capacitance to be connected CL xTaL — 2xC| - CS_XT%L -C pF
to XTAL PCB_XTAL
11 Startup Time tstartup — 10 ms

1 When PLL frequency modulation is active, reference frequencies less than 8 MHz will distort the modulated waveform and the
effects of this on emissions is not characterized.

w

4 I is the oscillator bias current out of the XTAL pin with both EXTAL and XTAL pins grounded.
5 Cpcr_extaL @nd Cpcp x7aL @re the measured PCB stray capacitances on EXTAL and XTAL, respectively.

Table 15. 5V Low Frequency (32 kHz) External Oscillator

This parameter is meant for those who do not use quartz crystals or resonators, but instead use CAN oscillators in crystal
mode. In that case, Vgya — Vyial = 400 mV criteria has to be met for oscillator's comparator to produce output clock.
This parameter is meant for those who do not use quartz crystals or resonators, but instead use CAN oscillators in crystal
mode. In that case, V5 — Vextal = 400 mV criteria has to be met for oscillator's comparator to produce output clock.

Spec Characteristic Symbol Min Max Unit
1 Frequency Range frefan 32 40 kHz
2 Duty Cycle of reference tac32 40 60 %
3 | XTAL32 Current! Iy TAL32 — 3 A
4 Crystal manufacturer's recommended Cia2 See crystal See crystal pF
capacitive load specification specification

5 Startup Time tstartup — 2 S

L 1yai32 is the oscillator bias current out of the XTAL32 pin with both EXTAL32 and XTAL32 pins grounded.

Table 16. 5 V High Frequency (16 MHz) Internal RC Oscillator
Spec Characteristic Symbol | Range Min Typ Max Unit

1 Frequency before trim* fut 35% 104 16 21.6 MHz
2 Frequency after loading factory trim? fi 7% 14.9 16 171 MHz
3 Application trim resolution® tg — — — +0.5 %
4 Application frequency trim step3 fs — — 300 — kHz
5 Startup Time tstartup — — — 500 ns

1 Across process, voltage, and temperature.

2 Across voltage and temperature.

3 Fixed voltage and temperature.
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Table 17. 5V Low Frequency (128 kHz) Internal RC Oscillator

Spec Characteristic Symbol | Range Min Typ Max Unit
1 Frequency before trim® Futi2s 35% 83.2 128 172.8 kHz
2 Frequency after loading factory trim? Fi1o8 7% 119.0 128 137.0 kHz
3 Application trim resolution® Ts128 — — — +2 %
4 Application frequency trim step® Fs128 — — 4 — kHz
5 Startup Time St128 — — — 100 us
1 Across process, voltage, and temperature.
2 Across voltage and temperature.
3 Fixed voltage and temperature.
4.10 FMPLL Electrical Characteristics
Table 18. FMPLL Electrical Specifications?
Spec Characteristic Symbol Min Max Unit
1 | System Frequency? fsys — 116 MHz
2 PLL Reference Frequency Range fREE 4 40 MHz
3 PLL Frequency foLL f ) MHz
veco(min)
(ERFD +1)
4 Loss of Reference Frequency 3 fLor 100 2000 kHz
5 Self Clocked Mode Frequency fscm 16 64 MHz
6 PLL Lock Time®* tpLL — 400 us
7 Duty Cycle of Reference tbc 40 60 %
8 Frequency un-LOCK Range fuL —4.0 4.0 % fsys
9 Frequency LOCK Range flek -2.0 2.0 % fsyg
id Tittar 5
10 CLKOUT Period J_ltter, Measured at fgyg Max c. Uofsys
Cycle-to-cycle Jitter Jitter -5 5
11 CLKOUT Jitter at > 50 ps period Citter -250 250 ns
12 ~ _ . . - 6’7
Peak-to-Peak Frequency Modulation Range Limit Cinod 0 4 Yefoys
(fsysMax must not be exceeded)
13 FM Depth Tolerance® Crnod_err —-0.50 0.50 %fsys
14 | VCO Frequency® fvco 192 600 MHz
15 | Modulation Rate Limits® fmop 0.400 1 MHz

1 VDDSYN =3.0Vto3.6YV, VSS = VSSSYN =0V, TA = TL to TH'
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4.14 AC Timing

4.14.1 Reset and Boot Configuration Pins

Table 24. Reset and Boot Configuration Timing

Spec Characteristic Symbol Min Max Unit
1 |RESET Pulse Width trpw 150 — ns
2 |BOOTCFG Setup Time after RESET Valid tresy — 100 us
3 |BOOTCFG Hold Time from RESET Valid tren 0 — us

Sl O >

~()>
- SOOK XK

—»4—@

Figure 7. Reset and Boot Configuration Timing

/

4.14.2 External Interrupt (IRQ) and Non-Maskable Interrupt (NMI) Pins
Table 25. IRQ/NMI Timing

Spec Characteristic Symbol Min Max Unit
1 |IRQ/NMI Pulse Width Low tiPwL 3 — tsys
2 |IRQ/NMI Pulse Width High TipwH 3 — tsys
3 |IRQ/NMI Edge to Edge Time! tieve 6 — tsys

1 Applies when IRQ/NMI pins are configured for rising edge or falling edge events, but not both.

IRQ/NMI

L2 —» -1

(3)
- (3) >

Figure 8. IRQ and NMI Timing
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4.14.4 Nexus Debug Interface

Table 27. Nexus Debug Port Timing?!

Electrical Characteristics

Spec Characteristic Symbol Min Max Unit
1 |MCKO Cycle Time tmeye 15.6 — ns
2 |MCKO Duty Cycle tvbe 40 60 %

3 |MCKO Low to MDO, MSEO, EVTO Data Valid? tmMDov -0.1 0.25 tveye
4 |EVTI Pulse Width tevTiPw 4.0 — treye
5 |EVTO Pulse Width tevToPw 1 tveyc
6 |TCK Cycle Time3 treyc 40 — ns
7 |TCK Duty Cycle troc 40 60 %
8 |TDI, TMS Data Setup Time tnTois, INTMSS 8 — ns
9 |TDI, TMS Data Hold Time tnTDIH, tNTMSH 5 — ns
10 |TCK Low to TDO Data Valid tiov 0 25 ns

JTAG specifications in this table apply when used for debug functionality. All Nexus timing relative to MCKO is measured from
50% of MCKO and 50% of the respective signal. Nexus timing specified at Vppg = 3.0 -5.5V, Ty = T, to T, and C|_ = 30 pF

with SRC = 0b11.

MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.
The system clock frequency needs to be three times faster than the TCK frequency.

® -
N
2> /
MCKO
-—
MDO 4
MSEO < Output Data Valid
EVTO N
< © -
- )
EVTI < W,

Figure 13. Nexus Output Timing
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4.14.5 Enhanced Modular I/O Subsystem (eMIOS)
Table 28. eMIOS Timing*
Spec Characteristic Symbol Min Max Unit
1 eMIOS Input Pulse Width tM|PW 4 — tCYC
2 |eMIOS Output Pulse Width tmopw 12 — teve

1 eMIOS timing specified at Vppg = 3.0 - 5.5V, T, = T, to T, and CL = 30 pF with SRC = 0b11.

2 This specification does not include the rise and fall times. When calculating the minimum eMIOS pulse width, include the rise
and fall times defined in the slew rate control fields (SRC) of the pad configuration registers (PCR).

D_CLKOUT

Figure 15. eMIOS Timing

eMIOS output

eMIOS input

:

O
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4.14.6 Deserial Serial Peripheral Interface (DSPI)

Table 29. DSPI Timing

116 MHz!
Spec Characteristic Symbol Unit
Min. Value | Max. Value

1 DSPI Cycle Time tsck
Master (MTFE = 0) 100 — ns
Slave (MTFE =0) 100 — ns
Master (MTFE = 1) 50 — ns
Slave (MTFE =1) 50 — ns
2 PCS to SCK Delay? tesc 7 — ns
3 After SCK Delay® tasc 14 — ns
4 SCK DUty CyCle tSDC 0.4 x tSCK 0.6 x tSCK ns
5 Slave Access Time ta — 25 ns

(SS active to SOUT valid)

6 Slave SOUT Disable Time tois — 25 ns
(SS inactive to SOUT High-Z or invalid)
7 PCSx to PCSS time teesc 0 — ns
8 PCSS to PCSx time teasc 0 — ns
9 Data Setup Time for Inputs tsul
Master (MTFE = 0) 25 — ns
Slave 5 — ns
Master (MTFE =1, CPHA = 0)4 10 — ns
Master (MTFE =1, CPHA = 1) 25 — ns
10 Data Hold Time for Inputs th
Master (MTFE = 0) -4 — ns
Slave 7 — ns
Master (MTFE =1, CPHA = O)4 12 — ns
Master (MTFE =1, CPHA =1) -4 — ns
11 Data Valid (after SCK edge) tsuo
Master (MTFE = 0) — 8 ns
Slave — 28 ns
Master (MTFE =1, CPHA = 0) — 15 ns
Master (MTFE = 1, CPHA = 1) — 8 ns
12 Data Hold Time for Outputs tho
Master (MTFE = 0) -7 — ns
Slave 2 — ns
Master (MTFE =1, CPHA =0) 1 — ns
Master (MTFE =1, CPHA = 1) -7 — ns

116 MHz timing specified at CL = 50 pF with SRC = 0b11.

The maximum value is programmable in DSPI_CTARN[PSSCK] and DSPI_CTARN[CSSCK].
The maximum value is programmable in DSPI_CTARN[PASC] and DSPI_CTARN[ASC].
This number is calculated assuming the SMPL_PT bit field in DSPI_MCR is set to 0b10.

A W N P
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Figure 16. DSPI Classic SPI Timing — Master, CPHA =0
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Figure 17. DSPI Classic SPI Timing — Master, CPHA =1
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Figure 18. DSPI Classic SPI Timing — Slave, CPHA =0
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Figure 19. DSPI Classic SPI Timing — Slave, CPHA =1
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4.14.8.3 MIl Async Inputs Signal Timing (CRS and COL)
Table 35. MIl Async Inputs Signal Timing*

Spec Characteristic Min Max Unit
M9 CRS, COL minimum pulse width 15 — TX_CLK period
1 Output pads configured with SRC = 0b11.
CRS, COL /(
Figure 28. MIl Async Inputs Timing Diagram
4.14.8.4 MIl Serial Management Channel Timing (MDIO and MDC)
The FEC functions correctly with a maximum MDC frequency of 2.5 MHz.
Table 36. Ml Serial Management Channel Timing?*
Spec Characteristic Min Max Unit
M10 MDC falling edge to MDIO output invalid (minimum propagation delay) 0 — ns
M11 MDC falling edge to MDIO output valid (max prop delay) — 25 ns
M12 MDIO (input) to MDC rising edge setup 10 — ns
M13 MDIO (input) to MDC rising edge hold 0 — ns
M14 MDC pulse width high 40% 60% MDC period
M15 MDC pulse width low 40% 60% MDC period

1 Output pads configured with SRC = 0b11.
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