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Welcome to E-XFL.COM

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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Connectivity CANbus, I²C, LINbus, SCI, SPI

Peripherals DMA, POR, PWM, WDT

Number of I/O 121

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size 64K x 8

RAM Size 80K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters A/D 15x10b, 5x12b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 144-LQFP
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Package pinouts and signal descriptions
Figure 4 shows the MPC5607B in the 100 LQFP package.

Figure 4. 100 LQFP pin configuration

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

75
74
73
72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

10
0 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76

PB[3]
PC[9]

PC[14]
PC[15]

PA[2]
PE[0]
PA[1]
PE[1]
PE[8]
PE[9]

PE[10]
PA[0]

PE[11]
VSS_HV
VDD_HV
VSS_HV

RESET
VSS_LV
VDD_LV
VDD_BV

PC[11]
PC[10]

PB[0]
PB[1]
PC[6]

PA[11]
PA[10]
PA[9]
PA[8]
PA[7]
VDD_HV
VSS_HV
PA[3]
PB[15]
PD[15]
PB[14]
PD[14]
PB[13]
PD[13]
PB[12]
VDD_HV_ADC1
VSS_HV_ADC1
PD[11]
PD[10]
PD[9]
PB[7]
PB[6]
PB[5]
VDD_HV_ADC0
VSS_HV_ADC0

P
C

[7
]

PA
[1

5]
PA

[1
4]

PA
[4

]
PA

[1
3]

PA
[1

2]
V

D
D

_L
V

V
S

S
_L

V
X

TA
L

V
S

S
_H

V
E

X
TA

L
V

D
D

_H
V

P
B

[9
]

P
B

[8
]

P
B

[1
0]

P
D

[0
]

P
D

[1
]

P
D

[2
]

P
D

[3
]

P
D

[4
]

P
D

[5
]

P
D

[6
]

P
D

[7
]

P
D

[8
]

P
B

[4
]

P
B

[2
]

P
C

[8
]

P
C

[1
3]

P
C

[1
2]

P
E

[7
]

P
E

[6
]

P
E

[5
]

P
E

[4
]

P
C

[4
]

P
C

[5
]

P
E

[3
]

P
E

[2
]

P
H

[9
]

P
C

[0
]

V
S

S
_L

V
V

D
D

_L
V

V
D

D
_H

V
V

S
S

_H
V

P
C

[1
]

P
H

[1
0]

PA
[6

]
PA

[5
]

P
C

[2
]

P
C

[3
]

P
E

[1
2]

100 LQFP

Top view
MPC5607B Microcontroller Data Sheet, Rev. 6

Freescale Semiconductor10



Package pinouts and signal descriptions
PA[7] PCR[7] AF0
AF1
AF2
AF3
—
—

GPIO[7]
E0UC[7]
LIN3TX

—
EIRQ[2]

ADC1_S[1]

SIUL
eMIOS_0
LINFlex_3

—
SIUL

ADC_1

I/O
I/O
O
—
I
I

J Tristate 71 104 128 D16

PA[8] PCR[8] AF0
AF1
AF2
AF3
—

N/A7

—

GPIO[8]
E0UC[8]

E0UC[14]
—

EIRQ[3]
ABS[0]
LIN3RX

SIUL
eMIOS_0
eMIOS_0

—
SIUL
BAM

LINFlex_3

I/O
I/O
I/O
—
I
I
I

S Input, 
weak 

pull-up

72 105 129 C16

PA[9] PCR[9] AF0
AF1
AF2
AF3
N/A7

GPIO[9]
E0UC[9]

—
CS2_1

FAB

SIUL
eMIOS_0

—
DSPI_1

BAM

I/O
I/O
—
O
I

S Pull-
down

73 106 130 C15

PA[10] PCR[10] AF0
AF1
AF2
AF3
—

GPIO[10]
E0UC[10]

SDA
LIN2TX

ADC1_S[2]

SIUL
eMIOS_0

I2C_0
LINFlex_2

ADC_1

I/O
I/O
I/O
O
I

J Tristate 74 107 131 B16

PA[11] PCR[11] AF0
AF1
AF2
AF3
—
—
—

GPIO[11]
E0UC[11]

SCL
—

EIRQ[16]
LIN2RX

ADC1_S[3]

SIUL
eMIOS_0

I2C_0
—

SIUL
LINFlex_2

ADC_1

I/O
I/O
I/O
—
I
I
I

J Tristate 75 108 132 B15

PA[12] PCR[12] AF0
AF1
AF2
AF3
—
—

GPIO[12]
—

E0UC[28]
CS3_1

EIRQ[17]
SIN_0

SIUL
—

eMIOS_0
DSPI_1

SIUL
DSPI_0

I/O
—
I/O
O
I
I

S Tristate 31 45 53 T7

PA[13] PCR[13] AF0
AF1
AF2
AF3

GPIO[13]
SOUT_0
E0UC[29]

—

SIUL
DSPI_0

eMIOS_0
—

I/O
O

I/O
—

M Tristate 30 44 52 R7

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PA[14] PCR[14] AF0
AF1
AF2
AF3
—

GPIO[14]
SCK_0
CS0_0

E0UC[0]
EIRQ[4]

SIUL
DSPI_0
DSPI_0

eMIOS_0
SIUL

I/O
I/O
I/O
I/O
I

M Tristate 28 42 50 P6

PA[15] PCR[15] AF0
AF1
AF2
AF3
—

GPIO[15]
CS0_0
SCK_0

E0UC[1]
WKPU[10]5

SIUL
DSPI_0
DSPI_0

eMIOS_0
WKPU

I/O
I/O
I/O
I/O
I

M Tristate 27 40 48 R6

Port B

PB[0] PCR[16] AF0
AF1
AF2
AF3

GPIO[16]
CAN0TX
E0UC[30]
LIN0TX

SIUL
FlexCAN_0
eMIOS_0
LINFlex_0

I/O
O

I/O
O

M Tristate 23 31 39 N3

PB[1] PCR[17] AF0
AF1
AF2
AF3
—
—
—

GPIO[17]
—

E0UC[31]
—

WKPU[4]5

CAN0RX
LIN0RX

SIUL
—

eMIOS_0
—

WKPU
FlexCAN_0
LINFlex_0

I/O
—
I/O
—
I
I
I

S Tristate 24 32 40 N1

PB[2] PCR[18] AF0
AF1
AF2
AF3

GPIO[18]
LIN0TX

SDA
E0UC[30]

SIUL
LINFlex_0

I2C_0
eMIOS_0

I/O
O

I/O
I/O

M Tristate 100 144 176 B2

PB[3] PCR[19] AF0
AF1
AF2
AF3
—
—

GPIO[19]
E0UC[31]

SCL
—

WKPU[11]5

LIN0RX

SIUL
eMIOS_0

I2C_0
—

WKPU
LINFlex_0

I/O
I/O
I/O
—
I
I

S Tristate 1 1 1 C3

PB[4] PCR[20] AF0
AF1
AF2
AF3
—
—
—

—
—
—
—

ADC0_P[0]
ADC1_P[0]
GPIO[20]

—
—
—
—

ADC_0
ADC_1
SIUL

—
—
—
—
I
I
I

I Tristate 50 72 88 T16

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PD[9] PCR[57] AF0
AF1
AF2
AF3
—
—

GPIO[57]
—
—
—

ADC0_P[13]
ADC1_P[13]

SIUL
—
—
—

ADC_0
ADC_1

I
—
—
—
I
I

I Tristate 56 78 94 N15

PD[10] PCR[58] AF0
AF1
AF2
AF3
—
—

GPIO[58]
—
—
—

ADC0_P[14]
ADC1_P[14]

SIUL
—
—
—

ADC_0
ADC_1

I
—
—
—
I
I

I Tristate 57 79 95 N14

PD[11] PCR[59] AF0
AF1
AF2
AF3
—
—

GPIO[59]
—
—
—

ADC0_P[15]
ADC1_P[15]

SIUL
—
—
—

ADC_0
ADC_1

I
—
—
—
I
I

I Tristate 58 80 96 N16

PD[12] PCR[60] AF0
AF1
AF2
AF3
—

GPIO[60]
CS5_0

E0UC[24]
—

ADC0_S[4]

SIUL
DSPI_0

eMIOS_0
—

ADC_0

I/O
O

I/O
—
I

J Tristate — — 100 M15

PD[13] PCR[61] AF0
AF1
AF2
AF3
—

GPIO[61]
CS0_1

E0UC[25]
—

ADC0_S[5]

SIUL
DSPI_1

eMIOS_0
—

ADC_0

I/O
I/O
I/O
—
I

J Tristate 62 84 102 M14

PD[14] PCR[62] AF0
AF1
AF2
AF3
—

GPIO[62]
CS1_1

E0UC[26]
—

ADC0_S[6]

SIUL
DSPI_1

eMIOS_0
—

ADC_0

I/O
O

I/O
—
I

J Tristate 64 86 104 L15

PD[15] PCR[63] AF0
AF1
AF2
AF3
—

GPIO[63]
CS2_1

E0UC[27]
—

ADC0_S[7]

SIUL
DSPI_1

eMIOS_0
—

ADC_0

I/O
O

I/O
—
I

J Tristate 66 88 106 L14

Port E

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PE[0] PCR[64] AF0
AF1
AF2
AF3
—
—

GPIO[64]
E0UC[16]

—
—

WKPU[6]5

CAN5RX

SIUL
eMIOS_0

—
—

WKPU
FlexCAN_5

I/O
I/O
—
—
I
I

S Tristate 6 10 18 F1

PE[1] PCR[65] AF0
AF1
AF2
AF3

GPIO[65]
E0UC[17]
CAN5TX

—

SIUL
eMIOS_0

FlexCAN_5
—

I/O
I/O
O
—

M Tristate 8 12 20 F4

PE[2] PCR[66] AF0
AF1
AF2
AF3
—
—

GPIO[66]
E0UC[18]

—
—

EIRQ[21]
SIN_1

SIUL
eMIOS_0

—
—

SIUL
DSPI_1

I/O
I/O
—
—
I
I

M Tristate 89 128 156 D7

PE[3] PCR[67] AF0
AF1
AF2
AF3

GPIO[67]
E0UC[19]
SOUT_1

—

SIUL
eMIOS_0
DSPI_1

—

I/O
I/O
O
—

M Tristate 90 129 157 C7

PE[4] PCR[68] AF0
AF1
AF2
AF3
—

GPIO[68]
E0UC[20]

SCK_1
—

EIRQ[9]

SIUL
eMIOS_0
DSPI_1

—
SIUL

I/O
I/O
I/O
—
I

M Tristate 93 132 160 D6

PE[5] PCR[69] AF0
AF1
AF2
AF3

GPIO[69]
E0UC[21]

CS0_1
MA[2]

SIUL
eMIOS_0
DSPI_1
ADC_0

I/O
I/O
I/O
O

M Tristate 94 133 161 C6

PE[6] PCR[70] AF0
AF1
AF2
AF3
—

GPIO[70]
E0UC[22]

CS3_0
MA[1]

EIRQ[22]

SIUL
eMIOS_0
DSPI_0
ADC_0
SIUL

I/O
I/O
O
O
I

M Tristate 95 139 167 B5

PE[7] PCR[71] AF0
AF1
AF2
AF3
—

GPIO[71]
E0UC[23]

CS2_0
MA[0]

EIRQ[23]

SIUL
eMIOS_0
DSPI_0
ADC_0
SIUL

I/O
I/O
O
O
I

M Tristate 96 140 168 C4

PE[8] PCR[72] AF0
AF1
AF2
AF3

GPIO[72]
CAN2TX
E0UC[22]
CAN3TX

SIUL
FlexCAN_2
eMIOS_0

FlexCAN_3

I/O
O

I/O
O

M Tristate 9 13 21 G2

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PG[8] PCR[104] AF0
AF1
AF2
AF3
—

GPIO[104]
E1UC[17]
LIN7TX
CS0_2

EIRQ[15]

SIUL
eMIOS_1
LINFlex_7
DSPI_2

SIUL

I/O
I/O
O

I/O
I

S Tristate — 26 34 L2

PG[9] PCR[105] AF0
AF1
AF2
AF3
—
—

GPIO[105]
E1UC[18]

—
SCK_2

WKPU[21]5

LIN7RX

SIUL
eMIOS_1

—
DSPI_2
WKPU

LINFlex_7

I/O
I/O
—
I/O
I
I

S Tristate — 25 33 L1

PG[10] PCR[106] AF0
AF1
AF2
AF3
—

GPIO[106]
E0UC[24]
E1UC[31]

—
SIN_4

SIUL
eMIOS_0
eMIOS_1

—
DSPI_4

I/O
I/O
I/O
—
I

S Tristate — 114 138 D13

PG[11] PCR[107] AF0
AF1
AF2
AF3

GPIO[107]
E0UC[25]

CS0_4
—

SIUL
eMIOS_0
DSPI_4

—

I/O
I/O
I/O
—

M Tristate — 115 139 B12

PG[12] PCR[108] AF0
AF1
AF2
AF3

GPIO[108]
E0UC[26]
SOUT_4

—

SIUL
eMIOS_0
DSPI_4

—

I/O
I/O
O
—

M Tristate — 92 116 K14

PG[13] PCR[109] AF0
AF1
AF2
AF3

GPIO[109]
E0UC[27]

SCK_4
—

SIUL
eMIOS_0
DSPI_4

—

I/O
I/O
I/O
—

M Tristate — 91 115 K16

PG[14] PCR[110] AF0
AF1
AF2
AF3

GPIO[110]
E1UC[0]
LIN8TX

—

SIUL
eMIOS_1
LINFlex_8

—

I/O
I/O
O
—

S Tristate — 110 134 B14

PG[15] PCR[111] AF0
AF1
AF2
AF3
—

GPIO[111]
E1UC[1]

—
—

LIN8RX

SIUL
eMIOS_1

—
—

LINFlex_8

I/O
I/O
—
—
I

M Tristate — 111 135 B13

Port H

PH[0] PCR[112] AF0
AF1
AF2
AF3
—

GPIO[112]
E1UC[2]

—
—

SIN_1

SIUL
eMIOS_1

—
—

DSPI_1

I/O
I/O
—
—
I

M Tristate — 93 117 F13

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PH[1] PCR[113] AF0
AF1
AF2
AF3

GPIO[113]
E1UC[3]
SOUT_1

—

SIUL
eMIOS_1
DSPI_1

—

I/O
I/O
O
—

M Tristate — 94 118 F14

PH[2] PCR[114] AF0
AF1
AF2
AF3

GPIO[114]
E1UC[4]
SCK_1

—

SIUL
eMIOS_1
DSPI_1

—

I/O
I/O
I/O
—

M Tristate — 95 119 F16

PH[3] PCR[115] AF0
AF1
AF2
AF3

GPIO[115]
E1UC[5]
CS0_1

—

SIUL
eMIOS_1
DSPI_1

—

I/O
I/O
I/O
—

M Tristate — 96 120 F15

PH[4] PCR[116] AF0
AF1
AF2
AF3

GPIO[116]
E1UC[6]

—
—

SIUL
eMIOS_1

—
—

I/O
I/O
—
—

M Tristate — 134 162 A6

PH[5] PCR[117] AF0
AF1
AF2
AF3

GPIO[117]
E1UC[7]

—
—

SIUL
eMIOS_1

—
—

I/O
I/O
—
—

S Tristate — 135 163 B6

PH[6] PCR[118] AF0
AF1
AF2
AF3

GPIO[118]
E1UC[8]

—
MA[2]

SIUL
eMIOS_1

—
ADC_0

I/O
I/O
—
O

M Tristate — 136 164 D5

PH[7] PCR[119] AF0
AF1
AF2
AF3

GPIO[119]
E1UC[9]
CS3_2
MA[1]

SIUL
eMIOS_1
DSPI_2
ADC_0

I/O
I/O
O
O

M Tristate — 137 165 C5

PH[8] PCR[120] AF0
AF1
AF2
AF3

GPIO[120]
E1UC[10]

CS2_2
MA[0]

SIUL
eMIOS_1
DSPI_2
ADC_0

I/O
I/O
O
O

M Tristate — 138 166 A5

PH[9]10 PCR[121] AF0
AF1
AF2
AF3

GPIO[121]
—

TCK
—

SIUL
—

JTAGC
—

I/O
—
I

—

S Input, 
weak 

pull-up

88 127 155 B8

PH[10]10 PCR[122] AF0
AF1
AF2
AF3

GPIO[122]
—

TMS
—

SIUL
—

JTAGC
—

I/O
—
I

—

M Input, 
weak 

pull-up

81 120 148 B9

Table 5. Functional port pin descriptions (continued)
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Package pinouts and signal descriptions
PI[4] PCR[132] AF0
AF1
AF2
AF3

GPIO[132]
E1UC[28]
SOUT_4

—

SIUL
eMIOS_1
DSPI_4

—

I/O
I/O
O
—

S Tristate — — 143 A12

PI[5] PCR[133] AF0
AF1
AF2
AF3

GPIO[133]
E1UC[29]

SCK_4
—

SIUL
eMIOS_1
DSPI_4

—

I/O
I/O
I/O
—

S Tristate — — 142 C12

PI[6] PCR[134] AF0
AF1
AF2
AF3

GPIO[134]
E1UC[30]

CS0_4
—

SIUL
eMIOS_1
DSPI_4

—

I/O
I/O
I/O
—

S Tristate — — 11 D2

PI[7] PCR[135] AF0
AF1
AF2
AF3

GPIO[135]
E1UC[31]

CS1_4
—

SIUL
eMIOS_1
DSPI_4

—

I/O
I/O
O
—

S Tristate — — 12 D3

PI[8] PCR[136] AF0
AF1
AF2
AF3
—

GPIO[136]
—
—
—

ADC0_S[16]

SIUL
—
—
—

ADC_0

I/O
—
—
—
I

J Tristate — — 108 J13

PI[9] PCR[137] AF0
AF1
AF2
AF3
—

GPIO[137]
—
—
—

ADC0_S[17]

SIUL
—
—
—

ADC_0

I/O
—
—
—
I

J Tristate — — 109 J14

PI[10] PCR[138] AF0
AF1
AF2
AF3
—

GPIO[138]
—
—
—

ADC0_S[18]

SIUL
—
—
—

ADC_0

I/O
—
—
—
I

J Tristate — — 110 J15

PI[11] PCR[139] AF0
AF1
AF2
AF3
—
—

GPIO[139]
—
—
—

ADC0_S[19]
SIN_3

SIUL
—
—
—

ADC_0
DSPI_3

I/O
—
—
—
I
I

J Tristate — — 111 J16

PI[12] PCR[140] AF0
AF1
AF2
AF3
—

GPIO[140]
CS0_3

—
—

ADC0_S[20]

SIUL
DSPI_3

—
—

ADC_0

I/O
I/O
—
—
I

J Tristate — — 112 G14

Table 5. Functional port pin descriptions (continued)

Port pin PCR

A
lt
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n

at
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n

ct
io

n
1

Function Peripheral

I/O
 d
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n
2

P
ad

 t
yp

e

R
E

S
E

T
co

n
fi

g
u

ra
ti

o
n

3 Pin number

100
LQFP

144
LQFP

176
LQFP

208
MAP
BGA4
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Package pinouts and signal descriptions
PI[13] PCR[141] AF0
AF1
AF2
AF3
—

GPIO[141]
CS1_3

—
—

ADC0_S[21]

SIUL
DSPI_3

—
—

ADC_0

I/O
O
—
—
I

J Tristate — — 113 G15

PI[14] PCR[142] AF0
AF1
AF2
AF3
—
—

GPIO[142]
—
—
—

ADC0_S[22]
SIN_4

SIUL
—
—
—

ADC_0
DSPI_4

I/O
—
—
—
I
I

J Tristate — — 76 R8

PI[15] PCR[143] AF0
AF1
AF2
AF3
—

GPIO[143]
CS0_4

—
—

ADC0_S[23]

SIUL
DSPI_4

—
—

ADC_0

I/O
I/O
—
—
I

J Tristate — — 75 T8

Port J

PJ[0] PCR[144] AF0
AF1
AF2
AF3
—

GPIO[144]
CS1_4

—
—

ADC0_S[24]

SIUL
DSPI_4

—
—

ADC_0

I/O
O
—
—
I

J Tristate — — 74 N5

PJ[1] PCR[145] AF0
AF1
AF2
AF3
—
—

GPIO[145]
—
—
—

ADC0_S[25]
SIN_5

SIUL
—
—

——
ADC_0
DSPI_5

I/O
—
—
—
I
I

J Tristate — — 73 P5

PJ[2] PCR[146] AF0
AF1
AF2
AF3
—

GPIO[146]
CS0_5

—
—

ADC0_S[26]

SIUL
DSPI_5

—
—

ADC_0

I/O
I/O
—
—
I

J Tristate — — 72 P4

PJ[3] PCR[147] AF0
AF1
AF2
AF3
—

GPIO[147]
CS1_5

—
—

ADC0_S[27]

SIUL
DSPI_5

—
—

ADC_0

I/O
O
—
—
I

J Tristate — — 71 P2

PJ[4] PCR[148] AF0
AF1
AF2
AF3

GPIO[148]
SCK_5

E1UC[18]
—

SIUL
DSPI_5

eMIOS_1
—

I/O
I/O
I/O
—

M Tristate — — 5 A4

Table 5. Functional port pin descriptions (continued)

Port pin PCR

A
lt
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n
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fu
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1

Function Peripheral

I/O
 d
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o

n
2

P
ad

 t
yp

e
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E

S
E

T
co
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fi
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o
n

3 Pin number

100
LQFP

144
LQFP

176
LQFP

208
MAP
BGA4
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Electrical characteristics
NOTE
RAM data retention is guaranteed with VDD_LV not below 1.08 V. 

VDD_BV
4 SR Voltage on VDD_BV pin (regulator supply) with 

respect to ground (VSS)
— 4.5 5.5 V

Voltage drop2 3.0 5.5

Relative to VDD 3.0 VDD + 0.1

VSS_ADC SR Voltage on VSS_HV_ADC0, VSS_HV_ADC1 
(ADC reference) pin with respect to ground (VSS)

— VSS  0.1 VSS + 0.1 V

VDD_ADC
5 SR Voltage on VDD_HV_ADC0, VDD_HV_ADC1 

(ADC reference) with respect to ground (VSS)
— 4.5 5.5 V

Voltage drop2 3.0 5.5

Relative to VDD VDD  0.1 VDD + 0.1

VIN SR Voltage on any GPIO pin with respect to ground 
(VSS)

— VSS  0.1 — V

Relative to VDD — VDD + 0.1

IINJPAD SR Injected input current on any pin during overload 
condition

— 5 5 mA

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

— 50 50

TVDD SR VDD slope to ensure correct power up6 — — 0.25 V/µs

TA C-Grade Part SR Ambient temperature under bias fCPU < 64 MHz7 40 85 °C

TJ C-Grade Part SR Junction temperature under bias — 40 110

TA V-Grade Part SR Ambient temperature under bias fCPU < 64 MHz7 40 105

TJ V-Grade Part SR Junction temperature under bias — 40 130

TA M-Grade Part SR Ambient temperature under bias fCPU < 64 MHz7 40 125

TJ M-Grade Part SR Junction temperature under bias — 40 150

1 100 nF capacitance needs to be provided between each VDD/VSS pair.
2 Full device operation is guaranteed by design when the voltage drops below 4.5 V down to 3.0 V. However, certain 

analog electrical characteristics will not be guaranteed to stay within the stated limits.
3 330 nF capacitance needs to be provided between each VDD_LV/VSS_LV supply pair.
4 470 nF capacitance needs to be provided between VDD_BV and the nearest VSS_LV (higher value may be needed 

depending on external regulator characteristics). While the supply voltage ramps up, the slope on VDD_BV should 
be less than 0.9VDD_HV in order to ensure the device does not enter regulator bypass mode.

5 100 nF capacitance needs to be provided between VDD_ADC/VSS_ADC pair.
6 Guaranteed by device validation. Please refer to Section 4.5.1, “External ballast resistor recommendations for 

minimum VDD slope to be guaranteed to ensure correct power up in case of external resistor usage.
7 This frequency includes the 4% frequency modulation guardband.

Table 13. Recommended operating conditions (5.0 V) (continued)

Symbol Parameter Conditions
Value

Unit
Min Max
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Electrical characteristics
4.6.4 Output pin transition times

4.6.5 I/O pad current specification
The I/O pads are distributed across the I/O supply segment. Each I/O supply segment is associated to a VDD/VSS supply pair as 
described in Table 21.

Table 22 provides I/O consumption figures.

In order to ensure device reliability, the average current of the I/O on a single segment should remain below the IAVGSEG 
maximum value.

2 The configuration PAD3V5 = 1 when VDD = 5 V is only a transient configuration during power-up. All pads but 
RESET and Nexus output (MDOx, EVTO, MCKO) are configured in input or in high impedance state.

Table 20. Output pin transition times

Symbol C Parameter Conditions1

1 VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified

Value
Unit

Min Typ Max

Ttr CC D Output transition time output pin2

SLOW configuration

2 CL includes device and package capacitances (CPKG < 5 pF).

CL = 25 pF VDD = 5.0 V ± 10%,
PAD3V5V = 0

— — 50 ns

T CL = 50 pF — — 100

D CL = 100 pF — — 125

D CL = 25 pF VDD = 3.3 V ± 10%, 
PAD3V5V = 1

— — 50

T CL = 50 pF — — 100

D CL = 100 pF — — 125

Ttr CC D Output transition time output pin2

MEDIUM configuration
CL = 25 pF VDD = 5.0 V ± 10%, 

PAD3V5V = 0
SIUL.PCRx.SRC = 1

— — 10 ns

T CL = 50 pF — — 20

D CL = 100 pF — — 40

D CL = 25 pF VDD = 3.3 V ± 10%, 
PAD3V5V = 1
SIUL.PCRx.SRC = 1

— — 12

T CL = 50 pF — — 25

D CL = 100 pF — — 40

Ttr CC D Output transition time output pin2

FAST configuration
CL = 25 pF VDD = 5.0 V ± 10%, 

PAD3V5V = 0
— — 4 ns

CL = 50 pF — — 6

CL = 100 pF — — 12

CL = 25 pF VDD = 3.3 V ± 10%, 
PAD3V5V = 1

— — 4

CL = 50 pF — — 7

CL = 100 pF — — 12
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Electrical characteristics
4.10.3 Start-up/Switch-off timings

4.11 Electromagnetic compatibility (EMC) characteristics
Susceptibility tests are performed on a sample basis during product characterization.

4.11.1 Designing hardened software to avoid noise problems
EMC characterization and optimization are performed at component level with a typical application environment and simplified 
MCU software. It should be noted that good EMC performance is highly dependent on the user application and the software in 
particular.

Therefore it is recommended that the user apply EMC software optimization and prequalification tests in relation with the EMC 
level requested for the application.

• Software recommendations The software flowchart must include the management of runaway conditions such as:

— Corrupted program counter

Table 31. Flash power supply DC electrical characteristics

Symbol Parameter Conditions1

1 VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = –40 to 125 °C, unless otherwise specified

Value
Unit

Min Typ Max

ICFREAD CC Sum of the current consumption on 
VDD_HV and VDD_BV on read access

Flash module read
fCPU = 64 MHz

Code Flash — — 33 mA

IDFREAD Data Flash — — 33

ICFMOD CC Sum of the current consumption on 
VDD_HV and VDD_BV on matrix 
modification (program/erase)

Program/Erase
on-going while reading
Flash registers
fCPU = 64 MHz

Code Flash — — 52 mA

IDFMOD Data Flash — — 33

ICFLPW CC Sum of the current consumption on 
VDD_HV and VDD_BV during Flash low 
power mode

— Code Flash — — 1.1 mA

IDFLPW Data Flash — — 900 µA

ICFPWD CC Sum of the current consumption on 
VDD_HV and VDD_BV during Flash 
power down mode

— Code Flash — — 150 µA

IDFPWD Data Flash — — 150

Table 32. Start-up time/Switch-off time

Symbol C Parameter Conditions1

1 VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified

Value
Unit

Min Typ Max

tFLARSTEXIT CC T Delay for Flash module to exit reset mode — — — 125 µs

tFLALPEXIT CC T Delay for Flash module to exit low-power mode — — — 0.5

tFLAPDEXIT CC T Delay for Flash module to exit power-down mode — — — 30

tFLALPENTRY CC T Delay for Flash module to enter low-power mode — — — 0.5

tFLAPDENTRY CC T Delay for Flash module to enter power-down mode — — — 1.5
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Electrical characteristics
RSW1 CC D Internal resistance of analog 
source

— — — 3 k

RSW2 CC D Internal resistance of analog 
source

— — — 2 k

RAD CC D Internal resistance of analog 
source

— — — 2 k

IINJ SR — Input current Injection Current injection 
on one ADC_0 
input, different 
from the 
converted one

VDD = 
3.3 V ± 10%

5 — 5 mA

VDD = 
5.0 V ± 10%

5 — 5

| INL | CC T Absolute integral nonlinearity No overload — 0.5 1.5 LSB

| DNL | CC T Absolute differential 
nonlinearity

No overload — 0.5 1.0 LSB

| EO | CC T Absolute offset error — — 0.5 — LSB

| EG | CC T Absolute gain error — — 0.6 — LSB

TUEP CC P Total unadjusted error7 for 
precise channels, input only 
pins

Without current injection 2 0.6 2 LSB

T With current injection 3 — 3

TUEX CC T Total unadjusted error7 for 
extended channel 

Without current injection 3 1 3 LSB

T With current injection 4 4

1 VDD = 3.3 V ± 10% / 5.0 V ± 10%, TA = 40 to 125 °C, unless otherwise specified.
2 Analog and digital VSS must be common (to be tied together externally).
3 VAINx may exceed VSS_ADC0 and VDD_ADC0 limits, remaining on absolute maximum ratings, but the results of the 

conversion will be clamped respectively to 0x000 or 0x3FF.
4 Duty cycle is ensured by using system clock without prescaling. When ADCLKSEL = 0, the duty cycle is ensured 

by internal divider by 2.
5 During the sampling time the input capacitance CS can be charged/discharged by the external source. The internal 

resistance of the analog source must allow the capacitance to reach its final voltage level within tADC0_S. After the 
end of the sampling time tADC0_S, changes of the analog input voltage have no effect on the conversion result. 
Values for the sampling clock tADC0_S depend on programming.

6 This parameter does not include the sampling time tADC0_S, but only the time for determining the digital result and 
the time to load the result’s register with the conversion result.

7 Total Unadjusted Error: The maximum error that occurs without adjusting Offset and Gain errors. This error is a 
combination of Offset, Gain and Integral Linearity errors.

Table 44. ADC_0 conversion characteristics (10-bit ADC_0) (continued)

Symbol C Parameter Conditions1
Value

Unit
Min Typ Max
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DSPI2/DSPI4
Unit

Typ Max

— — ns

— —

— —

— —

— fCPU MHz

— 153 ns

— 1303 ns

— — ns

 5 — — ns

tSCK/2 — ns

— —

— 1/fDSPI + 130 ns

— — ns
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4.18.2 DSPI characteristics

1 Operating conditions: TA = 25 °C, fperiph = 8 MHz to 64 MHz
2 fperiph is an absolute value.
3 During the conversion, the total current consumption is given from the sum of the static and dynam

i.e., (41 + 46) * fperiph.

Table 47. DSPI characteristics1

No. Symbol C Parameter
DSPI0/DSPI1/DSPI5/DSPI6

Min Typ Max Min

1 tSCK SR D SCK cycle time Master mode
(MTFE = 0)

125 — — 333

D Slave mode
(MTFE = 0)

125 — — 333

D Master mode
(MTFE = 1)

83 — — 125

D Slave mode
(MTFE = 1)

83 — — 125

— fDSPI SR D DSPI digital controller frequency — — fCPU —

— tCSC CC D Internal delay between pad 
associated to SCK and pad 
associated to CSn in 
master mode for CSn1->0

Master mode — — 1302 —

— tASC CC D Internal delay between pad 
associated to SCK and pad 
associated to CSn in 
master mode for CSn1->1

Master mode — — 1303 —

2 tCSCext
4 SR D CS to SCK delay Slave mode 32 — — 32

3 tASCext
5 SR D After SCK delay Slave mode 1/fDSPI + 5 — — 1/fDSPI +

4 tSDC CC D SCK duty cycle Master mode — tSCK/2 — —

SR D Slave mode tSCK/2 — — tSCK/2

5 tA SR D Slave access time Slave mode — — 1/fDSPI + 70 —

6 tDI SR D Slave SOUT disable time Slave mode 7 — — 7
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8

— — ns

— —

— — ns

— —

— 50 ns

— 160

— — ns

— —

 A positive value means that SCK 

 positive value means that CSn is 

 in DSPI_CTARx registers), delay 

I_CTARx registers), delay between 

1
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9 tSUI SR D Data setup time for inputs Master mode 43 — — 145

Slave mode 5 — — 5

10 tHI SR D Data hold time for inputs Master mode 0 — — 0

Slave mode 26 — — 26

11 tSUO
7 CC D Data valid after SCK edge Master mode — — 32 —

Slave mode — — 52 —

12 tHO
7 CC D Data hold time for outputs Master mode 0 — — 0

Slave mode 8 — — 13

1 Operating conditions: CL = 10 to 50 pF, SlewIN = 3.5 to 15 ns
2 Maximum value is reached when CSn pad is configured as SLOW pad while SCK pad is configured as MEDIUM.

starts before CSn is asserted. DSPI2 has only SLOW SCK available.
3 Maximum value is reached when CSn pad is configured as MEDIUM pad while SCK pad is configured as SLOW. A

deasserted before SCK. DSPI0 and DSPI1 have only MEDIUM SCK available.
4 The tCSC delay value is configurable through a register. When configuring tCSC (using PCSSCK and CSSCK fields

between internal CS and internal SCK must be higher than tCSC to ensure positive tCSCext.
5 The tASC delay value is configurable through a register. When configuring tASC (using PASC and ASC fields in DSP

internal CS and internal SCK must be higher than tASC to ensure positive tASCext.
6 This delay value corresponds to SMPL_PT = 00b which is bit field 9 and 8 of DSPI_MCR register.
7 SCK and SOUT are configured as MEDIUM pad.

Table 47. DSPI characteristics  (continued)

No. Symbol C Parameter
DSPI0/DSPI1/DSPI5/DSPI6

Min Typ Max Min



Electrical characteristics
Figure 26. DSPI modified transfer format timing — master, CPHA = 0

Figure 27. DSPI modified transfer format timing — master, CPHA = 1

PCSx

3

14

10

4

9

12 11

SCK Output

SCK Output

SIN 

SOUT

First Data Data Last Data

First Data Data Last Data

2

(CPOL = 0)

(CPOL = 1)

Note: Numbers shown reference Table 46.

PCSx

10
9

12 11

SCK Output 

SCK Output 

SIN 

SOUT

First Data Data Last Data

First Data Data Last Data

(CPOL = 0)

(CPOL = 1)

Note: Numbers shown reference Table 46.
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Electrical characteristics
Figure 30. DSPI PCS strobe (PCSS) timing

4.18.3 Nexus characteristics

Table 48. Nexus characteristics

No. Symbol C Parameter
Value

Unit
Min Typ Max

1 tTCYC CC D TCK cycle time 64 — — ns

2 tMCYC CC D MCKO cycle time 32 — — ns

3 tMDOV CC D MCKO low to MDO data valid — — 8 ns

4 tMSEOV CC D MCKO low to MSEO_b data valid — — 8 ns

5 tEVTOV CC D MCKO low to EVTO data valid — — 8 ns

6 tNTDIS CC D TDI data setup time 15 — — ns

tNTMSS CC D TMS data setup time 15 — — ns

7 tNTDIH CC D TDI data hold time 5 — — ns

tNTMSH CC D TMS data hold time 5 — — ns

8 tTDOV CC D TCK low to TDO data valid 35 — — ns

9 tTDOI CC D TCK low to TDO data invalid 6 — — ns

PCSx

7 8

PCSS

Note: Numbers shown reference Table 46.
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Package characteristics
5.1.2 144 LQFP
 

Figure 36. 144 LQFP package mechanical drawing (Part 1 of 2)
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Package characteristics
5.1.3 100 LQFP

Figure 38. 100 LQFP package mechanical drawing (Part 1 of 3)
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Revision history
4 24 Aug 2010 Editorial changes and improvements.
Updated “Features“ section
Table 1: updated footnote concerning 208 MAPBGA
In the block diagram:
 • Added “5ch 12-bit ADC“ block.
 • Updated Legend.
 • Added “Interrupt request with wakeup functionality” as an input to the WKPU block.
Figure 2: removed alternate functions
Figure 3: removed alternate functions
Figure 4: removed alternate functions
Table 2: added contents concerning the following blocks: CMU, eDMA, ECSM, MC_ME, 

MC_PCU, NMI, SSCM, SWT and WKPU
Added Section 3.2, Pin muxing
Section 4, “Electrical characteristics: removed “Caution” note
Section 4.2, “NVUSRO register: removed “NVUSRO[WATCHDOG_EN] field description“ 

section
Table 11: VIN: removed min value in “relative to VDD” row
Table 12
 • TA C-Grade Part, TJ C-Grade Part, TA V-Grade Part, TJ V-Grade Part, TA M-Grade Part, TJ M-Grade Part: 

added new rows
 • TVDD: contents merged into one row
 • VDD_BV: changed min value in “relative to VDD” row
Section 4.5, “Thermal characteristics
 • Section 4.5.1, “External ballast resistor recommendations: added new paragraph 

about power supply
 • Table 14: added RJB and RJC rows
 • Removed “208 MAPBGA thermal characteristics” table
Table 15: rewrote parameter description of WFI and WNFI
Section 4.6.5, “I/O pad current specification
 • Removed IDYNSEG information
 • Updated “I/O supply segments” table
Table 22: removed IDYNSEG row
Added Table 23
Table 25
 • Updated all values
 • Removed IVREGREF and IVREDLVD12 rows
 • Added the footnote “The duration of the in-rush current depends on the capacitance 

placed on LV pins. BV decaps must be sized accordingly. Refer to IMREG value for 
minimum amount of current to be provided in cc.” to the IDD_BV specification.

Table 26
 • Updated VPORH min/max value
 • Updated VLVDLVCORL min value
Updated Table 27
Table 28
 • Tdwprogram: added initial max value
 • Inserted Teslat row
Table 29: removed the “To be confirmed” footnote
In the “Crystal oscillator and resonator connection scheme” figure, removed RP.
Table 39
 • Removed gmSXOSC row
 • ISXOSCBIAS: added min/typ/max value

Table 51. Revision history (continued)

Revision Date Substantive changes
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