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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Electrical Characteristics
4.4 ESD Characteristics

4.5 PMC/POR/LVI Electrical Specifications

NOTE
In the following table, “untrimmed” means “at reset” and “trimmed” means “after reset”.

Table 6. ESD Ratings1,2

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.

Spec Characteristic Symbol Value Unit

1 ESD for Human Body Model (HBM) VHBM 2000 V

2 ESD for Charged Device Model (CDM) VCDM 750 (corners)
500 (other)

V

Table 7. PMC Operating conditions

Spec Name Parameter Condition Min Typ Max Unit

1 VDDREG Supply voltage VDDREG
5 V nominal1

1 Voltage should be higher than maximum VLVDREG to avoid LVD event

LDO5V / SMPS5V mode 4.5 5 5.5 V

2 VDDREG Supply voltage VDDREG
3 V nominal1

LDO3V mode 3.0 3.3 3.6 V

3 VDD33 Supply voltage VDDSYN /
VDD33 3.3 V nominal2

2 Applies to both VDD33 (flash supply) and VDDSYN (PLL supply) pads. Voltage should be higher than maximum VLVD33 
to avoid LVD event

LDO3V mode 3.0 3.3 3.6 V

4 VDD Supply voltage VDD
1.2 V nominal3

3 Voltage should be higher than maximum VLVD12 to avoid LVD event

— 1.14 1.2 1.32 V

Table 8. PMC Electrical Specifications

Spec Name Symbol Condition Min Typ Max Unit

1 Nominal bandgap reference 
voltage

VBG — 0.59 0.620 0.65 V

1a Bandgap reference voltage 
during power on reset

— — VBG – 5% VBG VBG + 5% V

1b Bandgap reference voltage at 
nominal voltage / nominal 
temperature after power on 
reset

— — VBG – 2% VBG VBG + 2% V
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Electrical Characteristics

1

2

3

4

4.9 eQADC Electrical Characteristics

7 Total On-chip stray capacitance on EXTAL CS_EXTAL — 1.5 pF

8 Crystal manufacturer’s recommended capacitive 
load

CL See crystal spec See crystal spec pF

9 Discrete load capacitance to be connected to EXTAL CL_EXTAL — (2 × CL – CS_EXTA

L – CPCB_EXTAL
4
)

pF

10 Discrete load capacitance to be connected to XTAL CL_XTAL — (2 × CL – CS_XTAL 
– CPCB_XTAL

4
)

pF

All values given are initial design targets and subject to change.

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, Vextal – Vxtal  400 mV criterion has to be met for oscillator’s comparator to produce output clock.

Ixtal is the oscillator bias current out of the XTAL pin with both EXTAL and XTAL pins grounded. 

CPCB_EXTAL and CPCB_XTAL are the measured PCB stray capacitances on EXTAL and XTAL, respectively.

Table 19. eQADC Conversion Specifications (Operating)

Spec Characteristic Symbol Min Max Unit

1 ADC Clock (ADCLK) Frequency fADCLK 2 16 MHz

2 Conversion Cycles CC 2 + 13 128 + 14 ADCLK cycles

3 Stop Mode Recovery Time1 TSR 10 — s

4 Resolution2 — 1.25 — mV

5 INL: 8 MHz ADC Clock3 INL8 –44 44 LSB5

6 INL: 16 MHz ADC Clock3 INL16 –84 84 LSB

7 DNL: 8 MHz ADC Clock3 DNL8 –34 34 LSB

8 DNL: 16 MHz ADC Clock3 DNL16 –34 34 LSB

9 Offset Error without Calibration OFFNC 04 1004 LSB

10 Offset Error with Calibration OFFWC –44 44 LSB

11 Full Scale Gain Error without Calibration GAINNC –1204 04 LSB

12 Full Scale Gain Error with Calibration GAINWC –44,6 44,6 LSB

13 Disruptive Input Injection Current 7, 8, 9, 10 IINJ –1 1 m

14 Incremental Error due to injection current11, 12 EINJ — +44 Counts

15 TUE value at 8 MHz 13, 14
 (with calibration) TUE8 — +44,6 Counts

Table 18. Oscillator Electrical Specifications1 (continued)

(VDDSYN = 3.0 V to 3.6 V, VSS = VSSSYN = 0 V, TA = TL to TH)

Spec Characteristic Symbol Min Max Unit
MPC5676R Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
16 TUE value at 16 MHz 13, 14 (with calibration) TUE16 — +8 Counts

17 Variable gain amplifier accuracy (gain=1)15

INL, 8 MHz ADC
INL, 16 MHz ADC
DNL, 8 MHz ADC
DNL, 16 MHz ADC

GAINVGA1
–4
–8

–316

–316

4
8

316

316

Counts17

18 Variable gain amplifier accuracy (gain=2)15

INL, 8 MHz ADC
INL, 16 MHz ADC
DNL, 8 MHz ADC
DNL, 16 MHz ADC

GAINVGA2
–5
–8
–3
–3

5
8
3
3

Counts

19 Variable gain amplifier accuracy (gain=4)15

INL, 8 MHz ADC
INL, 16 MHz ADC
DNL, 8 MHz ADC
DNL, 16 MHz ADC

GAINVGA4
–7
–8
–4
–4

7
8
4
4

Counts

1 Stop mode recovery time is the time from the setting of either of the enable bits in the ADC Control Register to the time 
that the ADC is ready to perform conversions.Delay from power up to full accuracy = 8 ms.

2 At VRH – VRL = 5.12 V, one count = 1.25 mV without using pregain.
3 INL and DNL are tested from VRL + 50 LSB to VRH – 50 LSB.
4 New design target. Actual specification will change following characterization. Margin for manufacturing has not been fully 

included.
5 At VRH – VRL = 5.12 V, one LSB = 1.25 mV. 
6 The value is valid at 8 MHz, it is ±8 counts at 16 Mhz.
7 Below disruptive current conditions, the channel being stressed has conversion values of $3FF for analog inputs greater 

than VRH and $000 for values less than VRL. Other channels are not affected by non-disruptive conditions.
8 Exceeding limit may cause conversion error on stressed channels and on unstressed channels. Transitions within the limit 

do not affect device reliability or cause permanent damage.
9 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor, 

calculate resistance values using VPOSCLAMP = VDDA + 0.5 V and VNEGCLAMP = –0.3 V, then use the larger of the 
calculated values.

10 Condition applies to two adjacent pins at injection limits.
11 Performance expected with production silicon.
12  All channels have same 10 k < Rs < 100 kChannel under test has Rs = 10 k, IINJ=IINJMAX,IINJMIN.
13 The TUE specification is always less than the sum of the INL, DNL, offset, and gain errors due to cancelling errors.
14 TUE does not apply to differential conversions.
15 Variable gain is controlled by setting the PRE_GAIN bits in the ADC_ACR1-8 registers to select a gain factor of 1, 2, or 

4. Settings are for differential input only. Tested at 1 gain. Values for other settings are guaranteed by as indicated. 
16 Guaranteed 10-bit mono tonicity.
17 At VRH – VRL = 5.12 V, one LSB = 1.25 mV.  

Table 19. eQADC Conversion Specifications (Operating) (continued)

Spec Characteristic Symbol Min Max Unit
MPC5676R Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
4.9.1 ADC Internal Resource Measurements

Table 20. Power Management Control (PMC) Specification

Spec Characteristic Symbol Min Typical Max Unit

PMC Normal Mode

1 Bandgap 0.62 V 
ADC0 channel 145

VADC145 0.59 0.62 0.65 V

2 Bandgap 1.2 V 
ADC0 channel 146

VADC146 1.10 1.22 1.34 V

3 Vreg1p2 Feedback 
ADC0 channel 147

VADC147 VDD/2.147  VDD / 2.045 VDD/1.943 V

4 LVD 1.2 V 
ADC0 channel 180

VADC180 VDD/1.863  VDD / 1.774 VDD/1.685 V

5 Vreg3p3 Feedback 
ADC0 channel 181

VADC181 Vreg3p3 / 
5.733—

Vreg3p3 / 5.460 Vreg3p3 / 5.187 V

6 LVD 3.3 V
ADC0 channel 182

VADC182 Vreg3p3 / 4.996 Vreg3p3 / 4.758 Vreg3p3 / 4.520 V

7 LVD 5.0 V 
ADC0 channel 183
— LDO mode 
— SMPS mode 

VADC183 VDDREG / 4.996
VDDREG / 7.384

VDDREG / 4.758 
VDDREG/7.032 

VDDREG / 4.520
VDDREG / 6.680

V

Table 21.  Standby RAM Regulator Electrical Specifications

Spec Characteristic Symbol Min Typ Max Unit

Normal Mode

1 Standby Regulator Output 
ADC1 channel 194

VADC194 — 1.2 — V

2 Standby Source Bias 
ADC1 channel 195

VADC195 150 — 360 mV

Table 22.  ADC Band Gap Reference / LVI Electrical Specifications

Spec Characteristic Symbol Min Typ Max Unit

1 4.75 LVD (from VDDA) 
ADC1 channel 196

VADC196 — 4.75 — V

2 ADC Bandgap
ADC0 channel 45
ADC1 channel 45

VADC45 — 1.220 — V
MPC5676R Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
4.11.2 Pad AC Specifications
 

 

Table 29. Pad AC Specifications (VDDEH = 5.0 V, VDDE = 3.3 V)1

1 These are worst case values that are estimated from simulation and not tested. The values in the table are simulated at 
VDD = 1.02 V to 1.32 V, VDDE = 3.0 V to 3.6 V, VDDEH = 4.75 V to 5.25 V, VDD33 and VDDSYN = 3.0 V to 3.6 V, TA = TL to TH.

Spec Pad SRC/DSC
Out Delay2,4

L  H/H  L (ns)

2 This parameter is supplied for reference and is not guaranteed by design and not tested.

Rise/Fall3,4

 (ns)

3 This parameter is guaranteed by characterization before qualification rather than 100% tested.
4 Delay and rise/fall are measured to 20% or 80% of the respective signal.

Load Drive
(pF)

1 Medium5

5 Out delay is shown in Figure 7. Add a maximum of one system clock to the output delay for delay with respect to system clock.

00 152/165 70/74 50

2 205/220 96/96 200

3 01 28/34 12/15 50

4 52/59 28/31 200

5 11 12/12 5.3/5.9 50

6 32/32 22/22 200

7 Fast6

6 Out delay is shown in Figure 7. Add a maximum of one system clock to the output delay for delay with respect to system clock.

00

2.5 1.2

10

8 01 20

9 10 30

10 11 50

11 Fast with Slew Rate 00 40/40 16/16 50

12 50/50 21/21 200

13 01 13/13 5/5 50

14 19/19 8/8 200

15 10 8/8 2.4/2.4 50

16 12/12 5/5 200

17 11 5/5 1.1/1/1 50

18 8/8 2.6 200

19 Pull Up/Down (3.6 V max) — — 7500 50

20 Pull Up/Down (5.25 V max) — 6000 5000/5000 50

Table 30. Derated Pad AC Specifications (VDDEH = 3.3 V)1

Spec Pad SRC/DSC
Out Delay2,3

L  H/H  L (ns)
Rise/Fall4,3

 (ns)
Load Drive

(pF)

1 Medium5 00 200/210 86/86 50

2 270/285 120/120 200

3 01 37/45 15.5/19 50

4 69/82 38/43 200

5 11 18/17 7.6/8.5 50

6 46/49 30/34 200
MPC5676R Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
Figure 15. Nexus Timings

11 TDI, TMS Data Hold Time TNTDIH, tNTMSH 5 — ns

12 TCK Low to TDO Data Valid tNTDOV 0 10 ns

13 RDY Valid to MCKO5 — — — —

14 TDO hold time after TCLK low tNTDOH 1 — ns

1 All Nexus timing relative to MCKO is measured from 50% of MCKO and 50% of the respective signal. Nexus timing specified 
at VDD = 1.08 V to 1.32 V, VDDE = 3.0 V to 3.6 V, VDD33 and VDDSYN = 3.0 V to 3.6 V, TA = TL to TH, and CL = 30 pF with 
DSC = 0b10.

2 The Nexus AUX port runs up to 82 MHz (pending characterization). Set NPC_PCR[MKCO_DIV] to correct division depending 
on the system frequency, not to exceed maximum Nexus AUX port frequency.

3 MDO, MSEO, and EVTO data is held valid until next MCKO low cycle.
4 Lower frequency is required to be fully compliant to standard.
5 The RDY pin timing is asynchronous to MCKO. The timing is guaranteed by design to function correctly. 

Table 33. Nexus Debug Port Timing1 (continued)

Spec Characteristic Symbol Min Max Unit

4

1

2

3

5

MCKO

MDO
MSEO
EVTO

Output Data Valid

7

EVTI
6
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Electrical Characteristics
2 D_CLKOUT Duty Cycle tCDC 45% 55% tC
3 D_CLKOUT Rise Time tCRT — —4 ns

4 D_CLKOUT Fall Time tCFT — —4 ns

5 D_CLKOUT Posedge to Output 
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]

tCOH 1.0/1.5 — ns Hold time selectable via 
SIU_ECCR[EBTS] bit:
EBTS = 0: 1.0 ns
EBTS = 1: 1.5 ns

6 D_CLKOUT Posedge to Output 
Signal Valid (Output Delay)

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]

tCOV — 8.5/9.0 ns Output valid time selectable via 
SIU_ECCR[EBTS] bit:
EBTS = 0: 8.5 ns
EBTS = 1: 9.0 ns

7 Input Signal Valid to D_CLKOUT 
Posedge (Setup Time)

D_ADD[9:30]
D_DAT[0:15]
D_RD_WR
D_TA
D_TS

tCIS 5.0/4.5 — ns Input setup time selectable via 
SIU_ECCR[EBTS] bit:
EBTS = 0; 5.0ns
EBTS = 1; 4.5ns

8 D_CLKOUT Posedge to Input 
Signal Invalid (Hold Time)

D_ADD[9:30]
D_DAT[0:15]
D_RD_WR
D_TA
D_TS

tCIH 1.0 — ns

9 D_ALE Pulse Width tAPW 6.5 — ns The timing is for Asynchronous 
external memory system.

10 D_ALE Negated to Address Invalid tAAI 2.0/1.0 5 — ns The timing is for Asynchronous 
external memory system.

ALE is measured at 50% of VDDE.

Table 34. Bus Operation Timing 1 (continued)

Spec Characteristic Symbol
66 MHz (Ext. Bus Freq)2 3

Unit Notes
Min Max
MPC5676R Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics
Figure 17. D_CLKOUT Timing

1 EBI timing specified at VDD = 1.08 V to 1.32 V, VDDE = 3.0 V to 3.6 V, VDD33 and VDDSYN = 3.0 V to 3.6 V, TA = TL to TH, and 
CL = 30 pF with DSC = 0b10.

2 Speed is the nominal maximum frequency. Max speed is the maximum speed allowed including frequency modulation (FM).
3 Depending on the internal bus speed, set the SIU_ECCR[EBDF] bits correctly not to exceed maximum external bus frequency. 

The maximum external bus frequency is 66 MHz. 
4 Refer to Fast pad timing in Table 29 and Table 30.
5 ALE hold time spec is temperature dependant. 1.0ns spec applies for temperature range -40 to 0 C. 2.0ns spec applies to 

temperatures > 0 C. This spec has no dependency on SIU_ECCR[EBTS] bit.

1

2

2

3

4

D_CLKOUT

VDDE / 2

VOL_F

VOH_F
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Electrical Characteristics
The DSPI in this device can be configured to serialize data to an external device that implements the Microsecond Bus protocol. 
DSPI pins support 5 V logic levels or Low Voltage Differential Signalling (LVDS) for data and clock signals to improve high 
speed operation. 

9 Data Setup Time for Inputs
Master (MTFE = 0)
Slave
Master (MTFE = 1, CPHA = 0)7

Master (MTFE = 1, CPHA = 1)

tSUI
27
10
7

27

—
—
—
—

ns
ns
ns
ns

10 Data Hold Time for Inputs
Master (MTFE = 0)
Slave
Master (MTFE = 1, CPHA = 0)7

Master (MTFE = 1, CPHA = 1)

tHI
–3
7

12
–3

—
—
—
—

ns
ns
ns
ns

11 Data Valid (after SCK edge) 
Master (MTFE = 0)
Slave
Master (MTFE = 1, CPHA = 0)
Master (MTFE = 1, CPHA = 1)
Master (LVDS)

tSUO
—
—
—
—
—

10
30
20
10
5

ns
ns
ns
ns
ns

12 Data Hold Time for Outputs
Master (MTFE = 0)
Slave
Master (MTFE = 1, CPHA = 0)
Master (MTFE = 1, CPHA = 1)
Master (LVDS)

tHO
–6
2.5
3

–7
–5

—
—
—
—
—

ns
ns
ns
ns
ns

1 DSPI timing specified at VDD = 1.08 V to 1.32 V, VDDEH = 3.0 V to 5.5 V, VDD33 and VDDSYN = 3.0 V to 3.6 V, and TA = TL to TH
2 Speed is the nominal maximum frequency of platform clock (fplatf). Max speed is the maximum speed allowed including 

frequency modulation (FM).
3 The minimum DSPI Cycle Time restricts the baud rate selection for given system clock rate. These numbers are calculated 

based on two devices communicating over a DSPI link.
4 The actual minimum SCK cycle time is limited by pad performance. 
5 The maximum value is programmable in DSPI_CTARn[PSSCK] and DSPI_CTARn[CSSCK].
6 The maximum value is programmable in DSPI_CTARn[PASC] and DSPI_CTARn[ASC].
7 This number is calculated assuming the SMPL_PT bit-field in DSPI_MCR is set to 0b10.

Table 38. DSPI Timing1,2 (continued)

Spec Characteristic Symbol

Peripheral Bus Freq: 
92 MHz 

Unit

Min Max
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Freescale Semiconductor 49



Electrical Characteristics
Figure 32. DSPI PCS Strobe (PCSS) Timing

PCSx

7 8

PCSS
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Package Information
5 Package Information

5.1 416-Pin Package
The package drawings of the 416-pin TEPBGA package are shown in Figure 33 and Figure 34.

Figure 33. 416 TEPBGA Package (1 of 2)
MPC5676R Microcontroller Data Sheet, Rev. 4

Freescale Semiconductor 55
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/WKPCFG —/WKPCFG L3 J1

/WKPCFG —/WKPCFG L4 J2

/WKPCFG —/WKPCFG K1 H4

/WKPCFG —/WKPCFG K2 J4

/WKPCFG —/WKPCFG K3 H1

/WKPCFG —/WKPCFG K4 K5

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

1
F

re
escale

 S
em

ico
nductor

115 ETPUA1_ETPUA13_
GPIO115

P ETPUA1 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA13 eTPU A channel (output only) O

A2 — — —

G GPIO115 GPIO I/O

116 ETPUA2_ETPUA14_
GPIO116

P ETPUA2 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA14 eTPU A channel (output only) O

A2 — — —

G GPIO116 GPIO I/O

117 ETPUA3_ETPUA15_
GPIO117

P ETPUA3 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA15 eTPU A channel (output only) O

A2 — — —

G GPIO117 GPIO I/O

118 ETPUA4_ETPUA16_
GPIO118

P ETPUA4 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA16 eTPU A channel (output only) O

A2 — — —

G GPIO118 GPIO I/O

119 ETPUA5_ETPUA17_
GPIO119

P ETPUA5 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA17 eTPU A channel (output only) O

A2 — — —

G GPIO119 GPIO I/O

120 ETPUA6_ETPUA18_
GPIO120

P ETPUA6 eTPU A channel I/O MH VDDEH1 —

A1 ETPUA18 eTPU A channel (output only) O

A2 — — —

G GPIO120 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)
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/WKPCFG —/WKPCFG K25 K21

/WKPCFG —/WKPCFG K26 J25

/WKPCFG —/WKPCFG L23 J26

/WKPCFG —/WKPCFG L24 K22

/WKPCFG —/WKPCFG L25 K23

/WKPCFG —/WKPCFG L26 K24

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

6
F

re
escale

 S
em

ico
nductor

466 ETPUC25_PCSD3_
GPIO466

P ETPUC25 eTPU C channel I/O MH VDDEH7 —

A1 PCSD3 DSPI D peripheral chip select O

A2 MAA2 ADC A Mux Address 2 O

A3 MAB2 ADC B Mux Address 2 O

G GPIO466 GPIO I/O

467 ETPUC26_PCSD2_
GPIO467

P ETPUC26 eTPU C channel I/O MH VDDEH7 —

A1 PCSD2 DSPI D peripheral chip select O

A2 — — —

G GPIO467 GPIO I/O

468 ETPUC27_PCSD1_
GPIO468

P ETPUC27 eTPU C channel I/O MH VDDEH7 —

A1 PCSD1 DSPI D peripheral chip select O

A2 — — —

G GPIO468 GPIO I/O

469 ETPUC28_PCSD0_
GPIO469

P ETPUC28 eTPU C channel I/O MH VDDEH7 —

A1 PCSD0 DSPI D peripheral chip select O

A2 — — —

G GPIO469 GPIO I/O

470 ETPUC29_SCKD_
GPIO470

P ETPUC29 eTPU C channel I/O MH VDDEH7 —

A1 SCKD DSPI D clock I/O

A2 — — —

G GPIO470 GPIO I/O

471 ETPUC30_SOUTD_
GPIO471

P ETPUC30 eTPU C channel I/O MH VDDEH7 —

A1 SOUTD DSPI D data output O

A2 — — —

G GPIO471 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)
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/WKPCFG —/WKPCFG AE15 AB15

/WKPCFG —/WKPCFG AC15 AD17

/WKPCFG —/WKPCFG AD15 AB16

/WKPCFG —/WKPCFG AF16 AF16

/WKPCFG —/WKPCFG AE16 AE17

/WKPCFG —/WKPCFG AC16 AC16

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

0
F

re
escale

 S
em

ico
nductor

196 EMIOS17_ETPUB1_
GPIO196

P EMIOS17 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB1 eTPU B channel O

A2 FR_DBG[2] FlexRay debug O

G GPIO196 GPIO I/O

197 EMIOS18_ETPUB2_
GPIO197

P EMIOS18 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB2 eTPU B channel O

A2 FR_DBG[1] FlexRay debug O

G GPIO197 GPIO I/O

198 EMIOS19_ETPUB3_
GPIO198

P EMIOS19 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB3 eTPU B channel O

A2 FR_DBG[0] FlexRay debug O

G GPIO198 GPIO I/O

199 EMIOS20_ETPUB4_
GPIO199

P EMIOS20 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB4 eTPU B channel O

A2 — — —

G GPIO199 GPIO I/O

200 EMIOS21_ETPUB5_
GPIO200

P EMIOS21 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB5 eTPU B channel O

A2 — — —

G GPIO200 GPIO I/O

201 EMIOS22_ETPUB6_
GPIO201

P EMIOS22 eMIOS channel I/O MH VDDEH4 —

A1 ETPUB6 eTPU B channel O

A2 — — —

G GPIO201 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)
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F
 

—/Up —/Up — AB12

—/Up —/Up — AE12

—/Up —/Up — P25

—/Up —/Up — P26

—/Up —/Up — N24

—/Up —/Up — N25

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M
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co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

re
escale S

em
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nductor
97

276 D_ADD29_D_ADD_DAT29_
GPIO276

P D_ADD29 EBI address bus O F VDDE9

A1 D_ADD_DAT29 Address and data in mux mode. I/O

A2 — — —

G GPIO276 GPIO I/O

277 D_ADD30_D_ADD_DAT30_
GPIO277

P D_ADD30 EBI address bus O F VDDE9

A1 D_ADD_DAT30 Address and data in mux mode. I/O

A2 — — —

G GPIO277 GPIO I/O

278 D_ADD_DAT0_
GPIO278

P D_ADD_DAT0 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO278 GPIO I/O

279 D_ADD_DAT1_
GPIO279

P D_ADD_DAT1 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO279 GPIO I/O

280 D_ADD_DAT2_
GPIO280

P D_ADD_DAT2 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO280 GPIO I/O

281 D_ADD_DAT3_
GPIO281

P D_ADD_DAT3 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO281 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)
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—/Up —/Up — N26

—/Up —/Up — M25

—/Up —/Up — N22

—/Up —/Up — M24

—/Up —/Up — M23

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

8
F

re
escale

 S
em
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nductor

282 D_ADD_DAT4_
GPIO282

P D_ADD_DAT4 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO282 GPIO I/O

283 D_ADD_DAT5_
GPIO283

P D_ADD_DAT5 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO283 GPIO I/O

284 D_ADD_DAT6_
GPIO284

P D_ADD_DAT6 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO284 GPIO I/O

285 D_ADD_DAT7_
GPIO285

P D_ADD_DAT7 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO285 GPIO I/O

286 D_ADD_DAT8_
GPIO286

P D_ADD_DAT8 EBI data only in non-mux mode. 
Address and data in mux mode.

I/O F VDDE10

A1 — — —

A2 — — —

G GPIO286 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)
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ABS/Up EVTO/HI U1 V2

O/Low Disabled13 T2 U4

ee Note15 See Note15 U3 V3

O/Low —/Down U4 W6

O/Low —/Down V1 V4

O/Low —/Down V2 V5

O/Low —/Down V3 W1

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

04
F

re
escale

 S
em
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nductor

227 EVTO
(the BAM uses this pin to 
select if auto baud rate is on 
or off)

–12 EVTO Nexus event out O F VDDE2

219 MCKO –12 MCKO Nexus message clock out O F VDDE2

220 MDO0_GPIO220 –12 MDO014 Nexus message data out O F VDDE2 S

A1 — — —

A2 — — —

G GPIO220 GPIO I/O

221 MDO1_GPIO221 –12 MDO114 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO221 GPIO I/O

222 MDO2_GPIO222 –12 MDO214 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO222 GPIO I/O

223 MDO3_GPIO223 –12 MDO314 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO223 GPIO I/O

75 MDO4_GPIO75 –12 MDO414 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO75 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)

G
P

IO
/P

C
R

1
Signal Name2

P
/A

/G
3

Function4 Function Summary

D
ir

e
ct

io
n

P
ad

 T
yp

e5

V
o

lt
a

g
e6

Sta
R



F
 

O/Low —/Down V4 W2

O/Low —/Down W1 W3

O/Low —/Down W2 Y1

O/Low —/Down W3 W5

O/Low —/Down Y1 Y2

O/Low —/Down Y2 Y3

te during 
ESET7

State
after 

RESET8

Package 
Location

41
6

51
6

M
P

C
5

676R
 M

icro
co

n
tro

ller D
a

ta
 S

h
eet, R

ev. 4

re
escale S

em
ico
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1

05

76 MDO5_GPIO76 –12 MDO514 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO76 GPIO I/O

77 MDO6_GPIO77 –12 MDO614 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO77 GPIO I/O

78 MDO7_GPIO78 –12 MDO714 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO78 GPIO I/O

79 MDO8_GPIO79 –12 MDO814 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO79 GPIO I/O

80 MDO9_GPIO80 –12 MDO914 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO80 GPIO I/O

81 MDO10_GPIO81 –12 MDO1014 Nexus message data out O F VDDE2

A1 — — —

A2 — — —

G GPIO81 GPIO I/O

Table 39. Signal Properties and Muxing Summary (continued)

G
P

IO
/P

C
R

1
Signal Name2

P
/A

/G
3

Function4 Function Summary

D
ir

e
ct

io
n

P
ad

 T
yp

e5

V
o

lt
a

g
e6

Sta
R



Revision History
Rev 3 10 August 2012 Added minimum and maximum “Nominal bandgap reference voltage” values in the “PMC 
Electrical Specifications” table.

Updated the maximum “Medium I/O Output Low Voltage” value (changed from 0.2 x VDDEH 
to 0.2 x VDDEH and 0.15 x VDDEH ) in the “DC Electrical Specifications” table, moved 
reference to the footnote 10 (IOH_S = {11.6} mA and IOL_S = {17.7} mA for {medium} I/O 
with VDDEH = 4.5 V; IOH_S = {5.4} mA and IOL_S = {8.1} mA for {medium} I/O with VDDEH 
= 3.0 V) to “0.2 x VDDEH”, and added a new footnote 11(IOL_S=2 mA) to “0.15 x VDDEH”.

Updated footnote9 (IOH_F = {12,20,30,40} mA and IOL_F = {24,40,50,65} mA for
{00,01,10,11} drive mode with VDDE = 3.0 V): Removed “IOH_F = {7,13,18,25} mA and
IOL_F = {18,30,35,50} mA for {00,01,10,11} drive mode with VDDE = 2.25 V;
IOH_F = {3,7,10,16}mA and IOL_F = {12,20,27,35} mA for {00,01,10,11} drive mode with
VDDE = 1.62 V”.
Added minimum and maximum values to all rows of the “Power Management Control 

(PMC) Specification” table.
Updated the “Accuracy” temperature values in the “Temperature Sensor Electrical 

Specifications” table: Changed “–40 C to 100 C to 40 C to 150 C, removed the 
correspnding “Typ” value, removed “100 C to 150 C, and added minimum (10) and 
maximum (+10) values.

Added a new section “ADC Internal Resource Measurements” and moved “Power 
Management Control (PMC) Specification”, “Standby RAM Regulator Electrical 
Specifications”, “ADC Band Gap Reference / LVI Electrical Specifications”, and 
“Temperature Sensor Electrical Specifications” tables to the section.

Changed “Minimum Data Retention at 25 °C ambient temperature” to “Minimum Data 
Retention at 85 °C ambient temperature” in the “Flash EEPROM Module Life” table.

Added the following note after “Flash Program and Erase Specifications (Pending Si 
characterization)” table in the “C90 Flash Memory Electrical Characteristics” section: 
“The low, mid, and high address blocks of the flash arrays are erased (all bits set to 1) 
before leaving the factory.

Updated the “DSPI LVDS Pad Specification” table: Changed maximum “Load” value from 
“25” to “32”; minimum values for “Differential Output Voltage SRC=0b00 or 0b11, 
SRC=0b01, SRC=0b10” from “150, 90, 160” to “215, 170, 260”; “Transmission lines 
(Differential) to “Termination Resistance”; “Zc” to “RLoad”; and added the following 
footnote: “The termination resistance spec is not meant to specify the receiver 
termination requirements. They are there to establish the measurement criteria for the 
specs in this table. As per the TIA/EIA-644A standard, the LVDS receiver termination 
resistance can vary from 90 to 132 .

Rev 4 21 January 2016 Added a table “Flash Memory AC Timing Specifications”.
Updated the min and max values from -10 and +10 to -20 and +20 for “Accuracy” in the 

“Temperature Sensor Electrical Specifications” table.

Table 40. Revision History (continued)

Revision Date Description
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