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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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1.4 Block diagram
Figure 1 shows a top-level block diagram of the MPC5675K device.

Figure 1. MPC5675K block diagram
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Figure 3. MPC5675K 473 MAPBGA pinout (northwest, viewed from above)
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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

A1 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 J9 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

T1 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

U16 VSS_HV_IO VSS_HV K11 VSS_LV_COR VSS_LV

U17 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

C15 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 U15 VSS_HV_PMU VSS_LV

U10 VSS_HV_ADV VSS_HV_A

Table 3. 257 MAPBGA supply pins (continued)

Ball 
number 

Ball name Pad type
Ball 

number 
Ball name Pad type
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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  

Ball 
number 

Ball name Pad type
Ball 

number 
Ball name Pad type

VDD

A3 VDD_HV_IO VDD_HV F15 VDD_LV_COR VDD_LV

A14 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 U18 VDD_LV_COR VDD_LV
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D13 VDD_HV_FLA VDD_HV V6 VDD_LV_COR VDD_LV

V1 VDD_HV_OSC VDD_HV V7 VDD_LV_COR VDD_LV

D16 VDD_HV_PDI VDD_HV V8 VDD_LV_COR VDD_LV

D20 VDD_HV_PDI VDD_HV V9 VDD_LV_COR VDD_LV

AC17 VDD_HV_PMU VDD_HV V10 VDD_LV_COR VDD_LV

F6 VDD_LV_COR VDD_LV V11 VDD_LV_COR VDD_LV

F7 VDD_LV_COR VDD_LV V12 VDD_LV_COR VDD_LV

F8 VDD_LV_COR VDD_LV V13 VDD_LV_COR VDD_LV

F9 VDD_LV_COR VDD_LV V14 VDD_LV_COR VDD_LV

F10 VDD_LV_COR VDD_LV V15 VDD_LV_COR VDD_LV

F11 VDD_LV_COR VDD_LV V16 VDD_LV_COR VDD_LV

F12 VDD_LV_COR VDD_LV V17 VDD_LV_COR VDD_LV

F13 VDD_LV_COR VDD_LV V18 VDD_LV_COR VDD_LV

F14 VDD_LV_COR VDD_LV Y4 VDD_LV_PLL VDD_LV

VSS

A2 VSS_HV_IO VSS_HV L7 VSS_LV_COR VSS_LV

A22 VSS_HV_IO VSS_HV L8 VSS_LV_COR VSS_LV

A23 VSS_HV_IO VSS_HV L9 VSS_LV_COR VSS_LV

B1 VSS_HV_IO VSS_HV L10 VSS_LV_COR VSS_LV

B2 VSS_HV_IO VSS_HV L11 VSS_LV_COR VSS_LV

B14 VSS_HV_IO VSS_HV L12 VSS_LV_COR VSS_LV

B23 VSS_HV_IO VSS_HV L13 VSS_LV_COR VSS_LV

C3 VSS_HV_IO VSS_HV L14 VSS_LV_COR VSS_LV

D9 VSS_HV_IO VSS_HV L15 VSS_LV_COR VSS_LV

D11 VSS_HV_IO VSS_HV L16 VSS_LV_COR VSS_LV

H2 VSS_HV_IO VSS_HV L17 VSS_LV_COR VSS_LV

K20 VSS_HV_IO VSS_HV M7 VSS_LV_COR VSS_LV

L4 VSS_HV_IO VSS_HV M8 VSS_LV_COR VSS_LV

N2 VSS_HV_IO VSS_HV M9 VSS_LV_COR VSS_LV

A1 VSS_HV_IO VSS_HV M10 VSS_LV_COR VSS_LV

R4 VSS_HV_IO VSS_HV M11 VSS_LV_COR VSS_LV

W2 VSS_HV_IO VSS_HV M12 VSS_LV_COR VSS_LV

Y12 VSS_HV_IO VSS_HV M13 VSS_LV_COR VSS_LV

AA3 VSS_HV_IO VSS_HV M14 VSS_LV_COR VSS_LV

Table 5. 473 MAPBGA supply pins (continued) 

Ball 
number 

Ball name Pad type
Ball 

number 
Ball name Pad type
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P6 GPIO etimer1
ETC[2]

A0: siul_GPIO[46]
A1: etimer1_ETC[2]
A2: ctu0_EXT_TGR
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Medium

VDD_HV_IO

P7 ANA adc0
AN[0]

— siul_GPI[23]

lin0_RXD

AN: adc0_AN[0] Analog VDD_HV_ADR02

P8 GPIO etimer1
ETC[3]

A0: siul_GPIO[92]
A1: etimer1_ETC[3]
A2: _
A3: _

I: ctu1_EXT_IN
I: mc_rgm_FAB
I: siul_EIRQ[30] 

— pulldown GP Slow/
Medium

VDD_HV_IO

P11 ANA adc0_adc1
AN[14]

— siul_GPI[28] AN: adc0_adc1_AN[14] Analog 
Shared

VDD_HV_ADR02

P12 GPIO etimer1
ETC[4]

A0: siul_GPIO[93]
A1: etimer1_ETC[4]
A2: ctu1_EXT_TGR
A3: _

I: _
I: _
I: siul_EIRQ[31] 

— disabled GP Slow/
Medium

VDD_HV_IO

P13 GPIO etimer1
ETC[5]

A0: siul_GPIO[78]
A1: etimer1_ETC[5]
A2: _
A3: _

I: _
I: _
I: siul_EIRQ[26] 

— disabled GP Slow/
Medium

VDD_HV_IO

P15 GPIO flexpwm0
A[3]

A0: siul_GPIO[153]
A1: dramc_WEB
A2: ebi_WE_BE_2
A3: flexpwm0_A[3]

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_IO

P16 GPIO flexpwm0
A[0]

A0: siul_GPIO[147]
A1: dramc_CKE
A2: ebi_OE
A3: flexpwm0_A[0]

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_IO

P17 GPIO flexpwm1
B[1]

A0: siul_GPIO[163]
A1: dramc_ADD[5]
A2: ebi_ADD13
A3: flexpwm1_B[1]

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_IO

Table 9. 257 MAPBGA pin multiplexing (continued) 

Ball
number 

Ball
type

Ball name Alternate I/O Additional inputs Analog inputs
Weak pull 

during reset
Pad type Power domain
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R4 GPIO dspi1
CS3

A0: siul_GPIO[55]
A1: dspi1_CS3
A2: lin2_TXD
A3: dspi0_CS4

I: _
I: _
I: _

— disabled GP Slow/
Medium

VDD_HV_IO

R5 ANA adc2
AN[0]

— siul_GPI[221] AN: adc2_AN[0] — Analog VDD_HV_ADR02

R6 ANA adc2
AN[3]

— siul_GPI[224] AN: adc2_AN[3] — Analog VDD_HV_ADR02

R8 ANA adc2_adc3
AN[14]

— siul_GPI[228] AN: adc2_adc3_AN[14] — Analog 
Shared

VDD_HV_ADR13

R10 ANA adc0
AN[2]

— siul_GPI[33] AN: adc0_AN[2] — Analog VDD_HV_ADR02

R11 ANA adc0_adc1
AN[13]

— siul_GPI[27] AN: adc0_adc1_AN[13] — Analog 
Shared

VDD_HV_ADR02

R12 ANA adc1
AN[1]

— siul_GPI[30]
etimer0_ETC[4]

siul_EIRQ[19] 

AN: adc1_AN[1] — Analog VDD_HV_ADR13

R14 GPIO lin0
TXD

A0: siul_GPIO[18]
A1: lin0_TXD
A2: i2c0_clock
A3: sscm_DEBUG[2]

I: _
I: _
I: siul_EIRQ[17] 

— disabled GP Slow/
Medium

VDD_HV_IO

R16 GPIO flexpwm1
A[2]

A0: siul_GPIO[164]
A1: dramc_ADD[6]
A2: ebi_ADD14
A3: flexpwm1_A[2]

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_IO

R17 GPIO flexpwm1
B[2]

A0: siul_GPIO[165]
A1: dramc_ADD[7]
A2: ebi_ADD15
A3: flexpwm1_B[2]

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_IO

Table 9. 257 MAPBGA pin multiplexing (continued) 

Ball
number 

Ball
type

Ball name Alternate I/O Additional inputs Analog inputs
Weak pull 

during reset
Pad type Power domain
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A13 GPIO fec
TXD[3]

A0: siul_GPIO[204]
A1: fec_TXD[3]
A2: _
A3: dspi2_CS2

I: flexpwm1_FAULT[2]
I: _
I: siul_EIRQ[29] 

— disabled GP Slow/
Medium

VDD_HV_IO

A15 GPIO pdi
DATA[3]

A0: siul_GPIO[134]
A1: flexpwm2_X[1]
A2: _
A3: _

I: pdi_DATA[3]
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A16 GPIO pdi
DATA[1]

A0: siul_GPIO[132]
A1: flexpwm2_B[3]
A2: _
A3: _

I: pdi_DATA[1]
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A17 GPIO pdi
CLOCK

A0: siul_GPIO[128]
A1: flexpwm2_B[1]
A2: _
A3: etimer1_ETC[3]

I: pdi_CLOCK
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A18 GPIO pdi
DATA[7]

A0: siul_GPIO[138]
A1: flexpwm2_B[2]
A2: _
A3: etimer1_ETC[5]

I: pdi_DATA[7]
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A19 GPIO pdi
DATA[10]

A0: siul_GPIO[141]
A1: flexpwm2_X[3]
A2: _
A3: _

I: pdi_DATA[10]
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A20 GPIO pdi
DATA[13]

A0: siul_GPIO[144]
A1: pdi_SENS_SEL[2]
A2: ctu1_EXT_TGR
A3: _

I: pdi_DATA[13]
I: _
I: _

— disabled PDI 
Medium

VDD_HV_PDI

A21 GPIO pdi
DATA[15]

A0: siul_GPIO[146]
A1: pdi_SENS_SEL[0]
A2: i2c2_data
A3: _

I: pdi_DATA[15]
I: ctu1_EXT_IN
I: _

— disabled PDI 
Medium

VDD_HV_PDI

B3 GPIO mc_cgl
clk_out

A0: siul_GPIO[22]
A1: mc_cgl_clk_out
A2: etimer2_ETC[5]
A3: _

I: _
I: _
I: siul_EIRQ[18] 

— disabled  GP Slow/
Fast

VDD_HV_IO

Table 10. 473 MAPBGA pin multiplexing (continued) 
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G1 GPIO nexus
MCKO

A0: siul_GPIO[87]
A1: _
A2: npc_wrapper_MCKO
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

G3 GPIO nexus
MDO[8]1 

A0: siul_GPIO[111]
A1: _
A2: npc_wrapper_MDO[8]
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

G4 GPIO nexus
MSEO_B[1]1 

A0: siul_GPIO[88]
A1: _
A2: npc_wrapper_MSEO_B[1]
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

G20 GPIO siul
GPIO[196]

A0: siul_GPIO[196]
A1: flexpwm0_X[2]
A2: ebi_AD30
A3: _

I: _
I: _
I: _

— disabled  DRAM 
ACC

VDD_HV_DRAM

G21 GPIO dramc
DQS[0]

A0: siul_GPIO[190]
A1: dramc_DQS[0]
A2: ebi_AD24
A3: _

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

G22 GPIO dramc
DM[0]

A0: siul_GPIO[192]
A1: dramc_DM[0]
A2: ebi_AD26
A3: _

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

G23 GPIO dramc
D[7]

A0: siul_GPIO[181]
A1: dramc_D[7]
A2: ebi_AD15
A3: ebi_ADD31

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

H1 GPIO nexus
EVTO_B

A0: siul_GPIO[90]
A1: _
A2: npc_wrapper_EVTO_B
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

H3 GPIO nexus
MSEO_B[0]1 

A0: siul_GPIO[89]
A1: _
A2: npc_wrapper_MSEO_B[0]
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

Table 10. 473 MAPBGA pin multiplexing (continued) 
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H4 GPIO nexus
EVTI_B

A0: siul_GPIO[91]
A1: _
A2: leo_sor_proxy_EVTI_B
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Medium

VDD_HV_IO

H20 GPIO dramc
D[2]

A0: siul_GPIO[176]
A1: dramc_D[2]
A2: ebi_AD10
A3: ebi_ADD26

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

J1 GPIO nexus
RDY_B

A0: siul_GPIO[216]
A1: _
A2: nexus_RDY_B
A3: _

I: _
I: _
I: _

— disabled  GP Slow/
Fast

VDD_HV_IO

J2 GPIO nexus
MDO[13]1 

A0: siul_GPIO[218]
A1: _
A2: npc_wrapper_MDO[13]
A3: _

I: can2_RXD
I: can3_RXD
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

J3 GPIO nexus
MDO[12]1 

A0: siul_GPIO[217]
A1: _
A2: npc_wrapper_MDO[12]
A3: can2_TXD

I: _
I: _
I: _

— disabled GP Slow/
Fast

VDD_HV_IO

J4 GPIO dspi1
SIN

A0: siul_GPIO[8]
A1: _
A2: _
A3: _

I: dspi1_SIN
I: _
I: siul_EIRQ[8] 

— disabled GP Slow/
Medium

VDD_HV_IO

J20 GPIO dramc
D[0]

A0: siul_GPIO[174]
A1: dramc_D[0]
A2: ebi_AD8
A3: ebi_ADD24

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

J21 GPIO dramc
D[1]

A0: siul_GPIO[175]
A1: dramc_D[1]
A2: ebi_AD9
A3: ebi_ADD25

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

J22 GPIO dramc
D[3]

A0: siul_GPIO[177]
A1: dramc_D[3]
A2: ebi_AD11
A3: ebi_ADD27

I: _
I: _
I: _

— disabled DRAM DQ VDD_HV_DRAM

Table 10. 473 MAPBGA pin multiplexing (continued) 
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AA14 ANA adc0_adc1
AN[12]

— siul_GPI[26] AN: adc0_adc1_AN[12] — Analog 
Shared

VDD_HV_ADR0

AA15 ANA adc1
AN[0]

— siul_GPI[29]

lin1_RXD

AN: adc1_AN[0] — Analog VDD_HV_ADR1

AA16 ANA adc1
AN[2]

— siul_GPI[31]

siul_EIRQ[20] 

AN: adc1_AN[2] — Analog VDD_HV_ADR1

AA17 ANA adc1
AN[5]

— siul_GPI[64] AN: adc1_AN[5] — Analog VDD_HV_ADR1

AA18 ANA adc1
AN[7]

— siul_GPI[73] AN: adc1_AN[7] — Analog VDD_HV_ADR1

AA19 GPIO TDI A0: siul_GPIO[21]
A1: _
A2: _
A3: _

I: jtagc_TDI
I: _
I: _

— pullup GP Slow/
Medium

VDD_HV_IO

AA20 GPIO etimer1
ETC[0]

A0: siul_GPIO[4]
A1: etimer1_ETC[0]
A2: _
A3: _

I: _
I: _
I: siul_EIRQ[4] 

— disabled GP Slow/
Medium

VDD_HV_IO

AA22 GPIO lin1
TXD

A0: siul_GPIO[94]
A1: lin1_TXD
A2: i2c1_clock
A3: _

I: _
I: _
I: _

— disabled GP Slow/
Medium

VDD_HV_IO

AA23 GPIO dramc
ADD[10]

A0: siul_GPIO[168]
A1: dramc_ADD[10]
A2: ebi_AD2
A3: ebi_ADD18

I: _
I: _
I: _

— disabled DRAM 
ACC

VDD_HV_DRAM

AB3 GPIO dspi2
SOUT

A0: siul_GPIO[12]
A1: dspi2_SOUT
A2: _
A3: _

I: _
I: _
I: siul_EIRQ[11] 

— disabled GP Slow/
Medium

VDD_HV_IO

Table 10. 473 MAPBGA pin multiplexing (continued) 
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AC10 ANA adc0
AN[1]

— siul_GPI[24]
etimer0_ETC[5]

AN: adc0_AN[1] — Analog VDD_HV_ADR0

AC11 ANA adc0
AN[3]

— siul_GPI[34] AN: adc0_AN[3] — Analog VDD_HV_ADR0

AC14 ANA adc0_adc1
AN[14]

— siul_GPI[28] AN: adc0_adc1_AN[14] — Analog 
Shared

VDD_HV_ADR0

END OF 473 MAPBGA PIN MULTIPLEXING TABLE

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

Table 10. 473 MAPBGA pin multiplexing (continued) 

Ball
number 

Ball
type

Ball name Alternate I/O Additional Inputs Analog Inputs
Weak pull

during reset
Pad type Power domain
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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”, 
“P”, “C”, “T”, 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.

• “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 VDD_HV_PMU SR Voltage regulator supply voltage — –0.3 5.52 V

2 VSS_HV_PMU SR Voltage regulator supply ground — –0.1 0.1 V

3 VDD_HV_IO SR Input/output supply voltage — –0.3 3.63,4 V

4 VSS_HV_IO SR Input/output supply ground — –0.1 0.1 V

5 VDD_HV_FLA SR Flash supply voltage — –0.3 3.63,4 V

6 VSS_HV_FLA SR Flash supply ground — –0.1 0.1 V

7 VDD_HV_OSC SR Crystal oscillator amplifier supply voltage — –0.3 3.63,4 V

8 VSS_HV_OSC SR Crystal oscillator amplifier supply ground — –0.1 0.1 V

9 VDD_HV_PDI SR PDI interface supply voltage — –0.3 3.63,4 V

10 VSS_HV_PDI SR PDI interface supply ground — –0.1 0.1 V

11 VDD_HV_DRAM
5 SR DRAM interface supply voltage — –0.3 3.63,4 V

12 VSS_HV_DRAM SR DRAM interface supply ground — –0.1 0.1 V

13 VDD_HV_ADRx
6 SR ADCx high reference voltage — –0.3 6.0 V

14 VSS_HV_ADRx SR ADCx low reference voltage — –0.1 0.1 V

15 VDD_HV_ADV SR ADC supply voltage — –0.3 3.63,4 V

16 VSS_HV_ADV SR ADC supply ground — –0.1 0.1 V

17 VDD_LV_COR SR Core supply voltage digital logic — –0.3 1.327 V
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3.3 Recommended operating conditions

18 VSS_LV_COR SR Core supply voltage ground digital logic — –0.1 0.1 V

19 VDD_LV_PLL SR PLL supply voltage — –0.3 1.32 V

20 VSS_LV_PLL SR PLL reference voltage — –0.1 0.1 V

21 TVDD SR Slope characteristics on all VDD during power 
up

— — 25 mV/µs

22 VIN SR Voltage on any pin with respect to its supply rail 
VDD_HV_xxx

Relative to 
VDD_HV_xxx

–0.3 VDD_HV_xxx
+ 0.38

V

23 IINJPAD SR Injected input current on any pin during 
overload condition

— –10 10 mA

24 IINJPADA SR Injected input current on any analog pin during 
overload condition

— –3 3 mA

25 IINJSUM SR Absolute sum of all injected input currents 
during overload condition

— –50 50 mA

26 TSTG SR Storage temperature — –559 150 °C

27 TSDR SR Maximum Solder Temperature10

Pb-free package
SnPb package

—
—
—

260
245 

°C

28 MSL SR Moisture Sensitivity Level11 — — 3 —

1 Functional operating conditions are given in the DC electrical characteristics. 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.

2 6.5 V for 10 hours cumulative time, 5.0 V + 10% for time remaining.
3 5.3 V for 10 hours cumulative over lifetime of device, 3.63 V for time remaining. 
4 Voltage overshoots during a high-to-low or low-to-high transition must not exceed 10 seconds per instance. 
5 As the VDD_HV_DRAM_VREF supply should always be constrained by the VDD_HV_DRAM supply for example through a 

voltage divider network per the JEDEC specification, the maximum ratings for the VDD_HV_DRAM supply should be used 
for the VDD_HV_DRAM_VREF reference as well.

6 All VDD_HV_ADRx rails must be operated at the same supply voltage.
7 2.0 V for 10 hours cumulative time, 1.2 V + 10% for time remaining. 
8 Only when VDD_HV_xxx < 5.2 V. 
9 If the ambient temperature is at or above the minimum storage temperature and below the recommended minimum 

operating temperature, power may be applied to the device safely. However, functionality is not guaranteed and a power 
cycle must be administered if in internal regulation mode or an assertion of RESET_SUP_B must be administered if in 
external regulation mode once device enters into the recommended operating temperature range.

10 Solder profile per CDF-AEC-Q100.
11 Moisture sensitivity per JEDEC test method A112.

Table 12. Recommended operating conditions1

No. Symbol Parameter Conditions Min Max Unit

1 VDD_HV_PMU SR Voltage regulator supply voltage — 3.0 5.5 V

Table 11. Absolute maximum ratings1 (continued)

No. Symbol Parameter Conditions Min Max Unit
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3.13 16 MHz RC oscillator electrical characteristics

3.14 ADC electrical characteristics
The MPC5675K provides a 12-bit Successive Approximation Register (SAR) Analog-to-Digital Converter.

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 fLOR 

window.
5 fVCO 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.
9 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fFMPLLOUT. 

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 VDDPLL and VSSPLL and variation in crystal oscillator frequency increase the CJITTER 
percentage for a given interval.

10 Proper PC board layout procedures must be followed to achieve specifications.
11 Values are with frequency modulation disabled. If frequency modulation is enabled, jitter is the sum of CJITTER and either fCS 

or fDS (depending on whether center spread or down spread modulation is enabled).
12 Core operating at 180 MHz.
13 Modulation depth is attenuated from depth setting when operating at modulation frequencies above 50 kHz.
14 PLL Loop Division Factor (LDF). 

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 RCMVAR CC Frequency spread: The variation in 
output frequency from PTF1 across 
temperature and supply voltage range

1 PTF = Post Trimming Frequency: The frequency of the output clock after trimming at typical supply voltage and 
temperature. 

— — — ±5 %

3 IRCTRIM CC Internal RC oscillator trimming step TA = 25 °C — 1.6 — %
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3.17.2 GP pads AC specifications

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:

• Direction

— Input

— Output

— Bidirectional

• 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 

Table 34. GP pads AC electrical characteristics1

1 The values provided in this table are not applicable for PDI and EBI/DRAM interface. 

No. Pad

Tswitchon1

(ns)
Rise/Fall2

(ns)

2 Slope at rising/falling edge. 

Frequency
(MHz)

Current slew3

(mA/ns)

3 Data based on characterization results, not tested in production. 

Load drive
(pF)

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 2.5 — 7 50

1 — 15 8 — 40 — — 13 2.5 — 7 100

1 — 15 14 — 70 — — 7 2.5 — 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
(3.6 V max)

— — — — — 7500 — — — — — — 50
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Figure 35. DSPI classic SPI timing—slave, CPHA = 0

Figure 36. DSPI classic SPI timing—slave, CPHA = 1
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Figure 54. 257 MAPBGA mechanical data (1 of 2) 



Package characteristics

 MPC5675K Microcontroller Data Sheet, Rev. 7

Freescale Semiconductor 129

4.1.2 473 MAPBGA

Figure 56. 473 MAPBGA package mechanical data (1 of 3) 
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7
(cont.)

18 May 2012 In Section 3.18, PDI pads specifications, Table 36 (PDI pads DC electrical 
characteristics), added footnote to table: “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.” 

In Section 5, Orderable parts, 
 • Removed “3 = 220 MHz” under Operating frequency heading and changed the 

Operating frequency of the example from “3” to “2”.
 • Deleted Table 73 (Orderable part number summary).

Table 73. Revision history (continued)

Revision Date Description of Changes


