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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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— Enabled out of reset

• Enhanced modular I/O system (eMIOS)

— 16 timer channels (up to 14 channels in 144 LQFP)

— 24-bit timer resolution

— Supports a subset of the timer modes found in eMIOS on MPC5554

— 3 selectable time bases plus shared time or angle counter bus from eTPU2

— DMA and interrupt request support

— Motor control capability

• Second-generation enhanced time processor unit (eTPU2)

— Object-code compatible with eTPU—no changes are required to hardware or software if only eTPU features are 
used

— Intelligent co-processor designed for timing control

— High level tools, assembler and compiler available

— 32 channels (each channel has dedicated I/O pin in all packages)

— 24-bit timer resolution

— 14 KB code memory and 3 KB data memory

— Double match and capture on all channels

— Angle clock hardware support

— Shared time or angle counter bus with eMIOS

— DMA and interrupt request support

— Nexus Class 1 debug support

— eTPU2 enhancements

– Counters and channels can run at full system clock speed

– Software watchdog 

– Real-time performance monitor

– Instruction set enhancements for smaller more flexible code generation

– Programmable channel mode for customization of channel operation

• Enhanced queued A/D converter (eQADC)

— Two independent on-chip redundant signed digit (RSD) cyclic ADCs

– 8-, 10-, and 12-bit resolution

– Differential conversions

– Targets up to 10-bit accuracy at 500 KSample/s (ADC_CLK = 7.5 MHz) and 8-bit accuracy at 1 MSample/s 
(ADC_CLK = 15 MHz) for differential conversions

– Differential channels include variable gain amplifier (VGA) for improved dynamic range (1; 2; 4)

– Differential channels include programmable pull-up and pull-down resistors for biasing and sensor diagnostics 
(200 k; 100 k; low value of 5 k)

– Single-ended signal range from 0 to 5 V

– Sample times of 2 (default), 8, 64 or 128 ADC clock cycles

– Provides time stamp information when requested

– Parallel interface to eQADC command FIFOs (CFIFOs) and result FIFOs (RFIFOs)

– Supports both right-justified unsigned and signed formats for conversion results

– Temperature sensor to enable measurement of die temperature

– Ability to measure all power supply pins directly

— Automatic application of ADC calibration constants

– Provision of reference voltages (25% VREF and 75% VREF) for ADC calibration purposes

— Up to 341 input channels available to the two on-chip ADCs
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results to the result FIFOs. This allows the ADCs to sample the sensor at a rate high enough to avoid aliasing of out-of-band 
noise; while providing a reduced sample rate output to minimize the amount DSP processing bandwidth required to fully 
process the digitized waveform.

The eQADC provides the following features:

• Dual on-chip ADCs

— 2  12-bit ADC resolution

— Programmable resolution for increased conversion speed (12 bit, 10 bit, 8 bit)

– 12-bit conversion time – 1 s (1M sample/sec)

– 10-bit conversion time – 867 ns (1.2M sample/second)

– 8-bit conversion time – 733 ns (1.4M sample/second)

— Up to 10-bit accuracy at 500 KSample/s and 9-bit accuracy at 1 MSample/s

— Differential conversions

— Single-ended signal range from 0 to 5 V

— Variable gain amplifiers on differential inputs (1, 2, 4)

— Sample times of 2 (default), 8, 64 or 128 ADC clock cycles

— Provides time stamp information when requested

— Parallel interface to eQADC CFIFOs and RFIFOs

— Supports both right-justified unsigned and signed formats for conversion results

• Up to 341 input channels (accessible by both ADCs)

• 23 additional internal channels for measuring control and monitoring voltages inside the device

— Including Core voltage, I/O voltage, LVI voltages, etc.

• An internal bandgap reference to allow absolute voltage measurements

• 4 pairs of differential analog input channels

— Programmable pull-up/pull-down resistors on each differential input for biasing and sensor diagnostic (200 k, 
100 k, 5 k)

• Silicon die temperature sensor

— provides temperature of silicon as an analog value

— read using an internal ADC analog channel

— may be read with either ADC

• Decimation Filter

— Programmable decimation factor (2 to 16)

— Selectable IIR or FIR filter

— Up to 4th order IIR or 8th order FIR

— Programmable coefficients

— Saturated or non-saturated modes

— Programmable Rounding (Convergent; Two’s Complement; Truncated)

— Pre-fill mode to pre-condition the filter before the sample window opens

• Full duplex synchronous serial interface to an external device

— Free-running clock for use by an external device

— Supports a 26-bit message length

• Priority based Queues

— Supports six Queues with fixed priority. When commands of distinct Queues are bound for the same ADC, the 
higher priority Queue is always served first

1. 176-pin and 208-pin packages have 34 input channels; 144-pin package has 32.
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• Selectable backwards compatibility with previous FlexCAN versions

• Programmable clock source to the CAN Protocol Interface, either system clock or oscillator clock

• Listen only mode capability

• Programmable loop-back mode supporting self-test operation

• 3 programmable Mask Registers

• Programmable transmit-first scheme: lowest ID, lowest buffer number or highest priority

• Time Stamp based on 16-bit free-running timer

• Global network time, synchronized by a specific message

• Maskable interrupts

• Warning interrupts when the Rx and Tx Error Counters reach 96

• Independent of the transmission medium (an external transceiver is assumed)

• Multi master concept

• High immunity to EMI

• Short latency time due to an arbitration scheme for high-priority messages

• Low power mode, with programmable wake-up on bus activity

2.2.18 System timers 
The system timers provide two distinct types of system timer:

• Periodic interrupts/triggers using the Periodic Interrupt Timer (PIT)

• Operating system task monitors using the System Timer Module (STM)

2.2.18.1 Periodic Interrupt Timer (PIT) 

The PIT provides five independent timer channels, capable of producing periodic interrupts and periodic triggers. The PIT has 
no external input or output pins and is intended to be used to provide system ‘tick’ signals to the operating system, as well as 
periodic triggers for eQADC queues. Of the five channels in the PIT, four are clocked by the system clock, one is clocked by 
the crystal clock. This one channel is also referred to as Real Time Interrupt (RTI) and is used to wakeup the device from low 
power stop mode.

The following features are implemented in the PIT:

• 5 independent timer channels

• Each channel includes 32-bit wide down counter with automatic reload

• 4 channels clocked from system clock

• 1 channel clocked from crystal clock (wake-up timer)

• Wake-up timer remains active when System STOP mode is entered. Used to restart system clock after predefined 
timeout period

• Each channel can optionally generate an interrupt request or a trigger event (to trigger eQADC queues) when the timer 
reaches zero

2.2.18.2 System Timer Module (STM) 

The System Timer Module (STM) is designed to implement the software task monitor as defined by AUTOSAR (see 
http://www.autosar.org). It consists of a single 32-bit counter, clocked by the system clock, and four independent timer 
comparators. These comparators produce a CPU interrupt when the timer exceeds the programmed value. 

The following features are implemented in the STM:

• One 32-bit up counter with 8-bit prescaler

• Four 32-bit compare channels

http://www.autosar.org
http://www.autosar.org
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— Auxiliary Output port

– 1 MCKO (message clock out) pin

– 4 MDO (message data out) pins

– 2 MSEO (message start/end out) pins

– 1 EVTO (event out) pin

— Auxiliary input port

– 1 EVTI (event in) pin

• 17-pin Full Port interface in calibration package used on VertiCal boards

— 3.3 V interface

— Auxiliary Output port

– 1 MCKO (message clock out) pin

– 4 (reduced port mode) or 12 (full port mode) MDO (message data out) pins; 8 extra full port pins shared with 
calibration bus

– 2 MSEO (message start/end out) pins

– 1 EVTO (event out) pin

— Auxiliary input port

– 1 EVTI (event in) pin

• Host processor (e200) development support features

— IEEE-ISTO 5001-2003 standard class 2 compliant

— Program trace via branch trace messaging (BTM). Branch trace messaging displays program flow discontinuities 
(direct branches, indirect branches, exceptions, etc.), allowing the development tool to interpolate what transpires 
between the discontinuities. Thus, static code may be traced.

— Watchpoint trigger enable of program trace messaging

— Data Value Breakpoints (JTAG feature of the e200z335 core): allows CPU to be halted when the CPU writes a 
specific value to a memory location

– 4 data value breakpoints

– CPU only

– Detects ‘equal’ and ‘not equal’

– Byte, half word, word (naturally aligned)

NOTE
This feature is imprecise due to CPU pipelining.

— Subset of Power Architecture software debug facilities with OnCE block (Nexus class 1 features)

• eTPU development support features

— IEEE-ISTO 5001-2003 standard class 1 compliant for the eTPU

— Nexus based breakpoint configuration and single step support (JTAG feature of the eTPU)

• Run-time access to the on-chip memory map via the Nexus read/write access protocol. This feature supports accesses 
for run-time internal visibility, calibration variable acquisition, calibration constant tuning, and external rapid 
prototyping for powertrain automotive development systems.

• All features are independently configurable and controllable via the IEEE 1149.1 I/O port

• Power-on-reset status indication during reset via MDO[0] in disabled and reset modes

2.2.20.2 JTAG 

The JTAGC (JTAG Controller) block provides the means to test chip functionality and connectivity while remaining transparent 
to system logic when not in test mode. Testing is performed via a boundary scan technique, as defined in the IEEE 1149.1-2001 
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Figure 2. 144-pin LQFP pinout (top view; all 144-pin devices)

3.2 176 LQFP pinout (MPC5634M)
Figure 3 shows the 176-pin LQFP pinout for the MPC5634M (1536 KB flash memory).
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signal details:
pin 14: eTPU_A[31] / DSPI_C_PCS[4] / eTPU_A[13] / GPIO[145]

pin 15: eTPU_A[30] / DSPI_C_PCS[3] / eTPU_A[11] / GPIO[144]

pin 18: eTPU_A[27] / IRQ[15] / DSPI_C_SOUT_LVDS+ / DSPI_B_SOUT / GPIO[141]

pin 19: eTPU_A[26] / IRQ[14] / DSPI_C_SOUT_LVDS– / GPIO[140]

pin 20: eTPU_A[25] / IRQ[13] / SCK_C_LVDS+ / GPIO[139]

pin 21: eTPU_A[24] / IRQ[12] / SCK_C_LVDS– / GPIO[138]

pin 23: eTPU_A[23] / IRQ[11] / eTPU_A[21] / GPIO[137]

pin 25: eTPU_A[22] / IRQ[10] / eTPU_A[17] / GPIO[136]

pin 35: eTPU_A[14] / DSPI_B_PCS[4] / eTPU_A[9] / GPIO[128]
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Figure 3. 176-pin LQFP pinout (MPC5634M; top view)
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TCK
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eTPU_A[2] / GPIO[231]
VDDEH7
eTPU_A[29] / GPIO[225]
TDO / eMIOS[6] / GPIO[228]
GPIO[219]
JCOMP
ALT_EVTO
VDDE12
ALT_MSEO[0]
ALT_MSEO[1]
ALT_EVTI
VSS
DSPI_B_PCS[3] / DSPI_C_SIN / GPIO[108]
DSPI_B_SOUT / DSPI_C_PCS[5] / GPIO[104]
DSPI_B_SIN / DSPI_C_PCS[2] / GPIO[103]
DSPI_B_PCS[0] / GPIO[105]
VDDEH6B
DSPI_B_PCS[1] / GPIO[106]
VSS
DSPI_B_PCS[2] / DSPI_C_SOUT / GPIO[107]
DSPI_B_SCK / DSPI_C_PCS[1] / GPIO[102]
DSPI_B_PCS[4] / DSPI_C_SCK / GPIO[109]
DSPI_B_PCS[5] / DSPI_C_PCS[0] / GPIO[110]
VDD
RSTOUT
CAN_C_TX / GPIO[87]
SCI_A_TX / eMIOS[13] / GPIO[89]
SCI_A_RX / eMIOS[15] / GPIO[90]
CAN_C_RX / GPIO[88]
RESET
VSS
VDDEH6A
VSSPLL
XTAL
EXTAL / EXTCLK
VDDPLL
VSS
NIC

AN[18]
AN[17]
AN[16]

AN[11] / ANZ
AN[9] / ANX

VDDA
VSSA

AN[39] / AN[10] / ANY
AN[38] / AN[8] / ANW

VDDREG
VRCCTL

VSTBY
VRC33

ALT_MCKO
VSS

VDDE12
ALT_MDO[0]
ALT_MDO[1]
ALT_MDO[2]
ALT_MDO[3]

(see signal details, pin 21)
(see signal details, pin 22)
(see signal details, pin 23)
(see signal details, pin 24)
(see signal details, pin 25)
(see signal details, pin 26)
(see signal details, pin 27)
(see signal details, pin 28)

VSS
(see signal details, pin 30)

VDDEH1A
(see signal details, pin 32)

VDD
eTPU_A[21] / IRQ[9] / GPIO[135]
eTPU_A[20] / IRQ[8] / GPIO[134]

eTPU_A[19] / GPIO[133]
eTPU_A[18] / GPIO[132]
eTPU_A[17] / GPIO[131]
eTPU_A[16] / GPIO[130]

(see signal details, pin 40)
VDDEH1B

(see signal details, pin 42)
VSS
NIC

1 
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6
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45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88

132
131
130
129
128
127
126
125
124
123
122
121
120
119
118
117
116
115
114
113
112
111
110
109
108
107
106
105
104
103
102
101
100

99
98
97
96
95
94
93
92
91
90
89

Note: Pins marked “NIC” have no internal connection.

signal details:
pin 21: eTPU_A[31] / DSPI_C_PCS[4] / eTPU_A[13] / GPIO[145]

pin 22: eTPU_A[30] / DSPI_C_PCS[3] / eTPU_A[11] / GPIO[144]

pin 23: eTPU_A[29] / DSPI_C_PCS[2] / GPIO[143]

pin 24: eTPU_A[28] / DSPI_C_PCS[1] / GPIO[142]

pin 25: eTPU_A[27] / IRQ[15] / DSPI_C_SOUT_LVDS+ / DSPI_B_SOUT / GPIO[141]

pin 26: eTPU_A[26] / IRQ[14] / DSPI_C_SOUT_LVDS– / GPIO[140]

pin 27: eTPU_A[25] / IRQ[13] / DSPI_C_SCK_LVDS+ / GPIO[139]

pin 28: eTPU_A[24] / IRQ[12] / DSPI_C_SCK_LVDS– / GPIO[138]

pin 30: eTPU_A[23] / IRQ[11] / eTPU_A[21] / GPIO[137]

pin 32: eTPU_A[22] / IRQ[10] / eTPU_A[17] / GPIO[136]

pin 40: eTPU_A[15] / DSPI_B_PCS[5] / GPIO[129]

pin 42: eTPU_A[14] / DSPI_B_PCS[4] / eTPU_A[9] / GPIO[128]
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VSS Ground — — – VSS0 I / – — 22, 36, 
48, 59, 
73, 79, 

91, 
104, 
115

15, 29, 
43, 57, 
72, 90, 

96, 
108, 
1157, 
127, 
133, 
140

A1, A16, B2, 
B15, C3, 
C14, D4, 
D13, G7, 
G8, G9, 
G10, H7, 
H8, H9, 

H10, J7, J8, 
J9, J10, K7, 
K8, K9, K10, 

N4, N13, 
P3, P14, R2, 

R15, T1, 
T16

VDDEH1A36

VDDEH1B36
I/O Supply Input — — I VDDEH137 

(3.3V – 5.0V)
I / – — 24, 34, 

46
31, 41

55
K4

VDDE5 I/O Supply Input — — I VDDE5 I / – — — — T13

VDDEH6a38, 39

VDDEH6b39
I/O Supply Input — — I VDDEH6 

(3.3V – 5.0V)
I / – — 78, 93, 

61
95, 

110, 74
—

VDDEH6 I/O Supply Input — — I VDDEH6 I / – — — — F13

VDDEH7 I/O Supply Input — — I VDDEH740 
(3.3V – 5.0V)

I / – — 102, 
113

125, 
138

D12

VDDE741 I/O Supply Input — — I VDDE7
(3.3V)

I / – — — 16, 
1197

E13, P6

1 For each pin in the table, each line in the Function column is a separate function of the pin. For all I/O pins the selection of primary pin function or secondary 
function or GPIO is done in the SIU except where explicitly noted.

2 Values in this column refer to registers in the System Integration Unit (SIU). The actual register name is “SIU_PCR” suffixed by the PCR number. For example, 
PCR[190] refers to the SIU register named SIU_PCR190.

3 The Pad Configuration Register (PCR) PA field is used by software to select pin function.
4 The VDDE and VDDEH supply inputs are broken into segments. Each segment of slow I/O pins (VDDEH) may have a separate supply in the 3.3 V to 5.0 V 

range (–10%/+5%). Each segment of fast I/O (VDDE) may have a separate supply in the 1.8 V to 3.3 V range (+/– 10%).
5 Terminology is O — output, I — input, Up — weak pull up enabled, Down — weak pull down enabled, Low — output driven low, High — output driven high. 

A dash for the function in this column denotes that both the input and output buffer are turned off.
6 Function after reset of GPI is general purpose input. A dash for the function in this column denotes that both the input and output buffer are turned off.
7 Not available on 1 MB version of 176-pin package.
8 Not available on 1 MB version of 208-pin package.

Table 2. MPC563xM signal properties (continued)

Name Function1

Pad 
Config. 

Register 
(PCR)2

PCR PA 
Field3

I/O 
Type

Voltage4 / 
Pad Type

Reset State5 Function / State 
After Reset6

Pin No.

144
LQFP

176
LQFP

208 MAPB
GA
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5b — CC P Nominal 3.3 V supply 
internal regulator DC output 
voltage variation after 
power-on reset

Vdd33 –
7.5%

Vdd33 Vdd33 +
7%

V With internal 
load up
to Idd3p3

5c — CC D Voltage regulator 3.3 V 
output impedance at 
maximum DC load

— — 2 

5d Idd3p3 CC P Voltage regulator 3.3 V 
maximum DC output 
current

80 — — mA

5e Vdd33 ILim6 CC C Voltage regulator 3.3 V DC 
current limit

— 130 — mA

6 Lvi3p3 CC C Nominal LVI for rising 3.3 V 
supply5

— 3.090 — V The Lvi3p3 
specs are also 
valid for the 
Vddeh LVI

6a — CC C Variation of LVI for rising 
3.3 V supply at power-on 
reset5

Lvi3p3–6% Lvi3p3 Lvi3p3+6% V See note 7

6b — CC C Variation of LVI for rising 
3.3 V supply after power-on 
reset5

Lvi3p3–3% Lvi3p3 Lvi3p3+3% V See note 7

6c — CC C Trimming step LVI 3.3 V5 — 20 — mV

6d Lvi3p3_h CC C LVI 3.3 V hysteresis5 — 60 — mV

7 Por3.3V_r CC C Nominal POR for rising 
3.3 V supply

— 2.07 — V The 3.3V POR 
specs
are also valid 
for the
Vddeh POR

7a — CC C Variation of POR for rising 
3.3 V supply

Por3.3V_r–
35%

Por3.3V_r Por3.3V_r+
35%

V

7b Por3.3V_f CC C Nominal POR for falling 
3.3 V supply

— 1.95 — V

7c — CC C Variation of POR for falling 
3.3 V supply

Por3.3V_f–
35%

Por3.3V_f Por3.3V_f+
35%

V

8 Lvi5p0 CC C Nominal LVI for rising 5 V 
VDDREG supply5

— 4.290 — V

8a — CC C Variation of LVI for rising 
5 V VDDREG supply at 
power-on reset5

Lvi5p0–6% Lvi5p0 Lvi5p0+6% V

8b — CC C Variation of LVI for rising 
5 V VDDREG supply 
power-on reset5

Lvi5p0–3% Lvi5p0 Lvi5p0+3% V

8c — CC C Trimming step LVI 5 V5 — 20 — mV

Table 14. PMC electrical characteristics (continued)

ID Name C Parameter Min Typ Max Unit Notes
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IDDH1
IDDH6
IDDH7
IDD7

IDDH9
IDD12

CC D Operating current 
VDDE

23 supplies @ 
80 MHz

VDDEH1 — — See note 23 mA

D VDDEH6 — —

D VDDEH7 — —

D VDDE7 — —

D VDDEH9 — —

D VDDE12 — —

IACT_S CC C Slow/medium I/O weak 
pull up/down current24

3.0 V – 3.6 V 15 — 95 A

P 4.75 V – 
5.25 V

35 — 200

IACT_F CC D Fast I/O weak pull 
up/down current24

1.62 V – 
1.98 V

36 — 120 A

D 2.25 V – 
2.75 V

34 — 139

D 3.0 V – 3.6 V 42 — 158

IACT_MV_PU CC C Multi-voltage pad weak 
pullup current

VDDEH=
3.0–3.6 V10,
pad_multv_hv,
all process 
corners,
high swing 
mode only

10 — 75 A

P 4.75 V – 
5.25 V

25 — 200

IACT_MV_PD CC C Multivoltage pad weak 
pulldown current

VDDEH=
3.0–3.6 V10,
pad_multv_hv,
all process 
corners,
high swing 
mode only

10 — 60 A

P 4.75 V – 
5.25 V

25 — 200

IINACT_D CC P I/O input leakage 
current25

— –2.5 — 2.5 A

IIC CC T DC injection current 
(per pin)

— –1.0 — 1.0 mA

IINACT_A CC P Analog input current, 
channel off, AN[0:7], 
AN38, AN3926

— –250 — 250 nA

P Analog input current, 
channel off, all other 
analog pins (ANx)26

— –150 — 150

Table 22. DC electrical specifications1 (continued)

Symbol C Parameter Conditions
Value2

Unit
min typ max
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CL CC D Load capacitance (fast 
I/O)27

DSC(PCR[8:9
]) = 0b00

— — 10 pF

D DSC(PCR[8:9
]) = 0b01

— — 20

D DSC(PCR[8:9
]) = 0b10

— — 30

D DSC(PCR[8:9
]) = 0b11

— — 50

CIN CC D Input capacitance 
(digital pins)

— — — 7 pF

CIN_A CC D Input capacitance 
(analog pins)

— — — 10 pF

CIN_M CC D Input capacitance 
(digital and analog 
pins28)

— — — 12 pF

RPUPD200K CC P Weak Pull-Up/Down 
Resistance29,30 

200 k Option

— 130 — 280 k

RPUPDMATCH CC C 200K Option –2.5 2.5 %

RPUPD100K CC P Weak Pull-Up/Down 
Resistance29,30 
100 k Option

— 65 — 140 k

RPUPDMATCH CC C 100K Option –2.5 2.5 %

RPUPD5K CC D Weak Pull-Up/Down 
Resistance29

5 k Option

5 V ± 5% 
supply

1.4 — 7.5 k

TA (TL to TH) SR — Operating temperature 
range - ambient 
(packaged)

— –40.0 — 125.0 C

— SR — Slew rate on power 
supply pins

— — — 50 V/ms

1 These specifications are design targets and subject to change per device characterization.
2 TBD: To Be Defined.
3 VDDE must be lower than VRC33, otherwise there is additional leakage on pins supplied by VDDE.
4 These specifications apply when VRC33 is supplied externally, after disabling the internal regulator (VDDREG = 0).
5 ADC is functional with 4 V  VDDA  4.75 V but with derated accuracy. This means the ADC will continue to function 

at full speed with no bad behavior, but the accuracy will be degraded.
6 Internal structures hold the input voltage less than VDDA + 1.0 V on all pads powered by VDDA supplies, if the 

maximum injection current specification is met (3 mA for all pins) and VDDA is within the operating voltage 
specifications.

7 The VDDF supply is connected to VDD in the package substrate. This specification applies to calibration package 
devices only.

Table 22. DC electrical specifications1 (continued)

Symbol C Parameter Conditions
Value2

Unit
min typ max



Electrical characteristics

MPC5634M Microcontroller Data Sheet, Rev. 9

Freescale Semiconductor 79

4.10 Oscillator and PLLMRFM electrical characteristics

12 Diff Skew Itphla-tplhbI or 
Itplhb-tphlaI

TSKEW CC D 0.5 ns

Termination

13 Trans. Line (differential Zo) CC D 95 100 105 

14 Temperature CC D –40 150 C

1 These are typical values that are estimated from simulation.
2 These specifications are subject to change per device characterization.
3 Preliminary target values. Actual specifications to be determined.

Table 27. PLLMRFM electrical specifications1

(VDDPLL =1.14 V to 1.32 V, VSS = VSSPLL = 0 V, TA = TL to TH)

Symbol C Parameter Conditions
Value

Unit
min max

fref_crystal
fref_ext

CC D PLL reference frequency range2 Crystal reference 4 20 MHz

C External reference 4 80

fpll_in CC P Phase detector input frequency range 
(after pre-divider)

— 4 16 MHz

fvco CC P VCO frequency range3 — 256 512 MHz

fsys CC C On-chip PLL frequency2 — 16 80 MHz

fsys CC T System frequency in bypass mode4 Crystal reference 4 20 MHz

P External reference 0 80

tCYC CC D System clock period — — 1 / fsys ns

fLORL
fLORH

CC D Loss of reference frequency window5 Lower limit 1.6 3.7 MHz

D Upper limit 24 56

fSCM CC P Self-clocked mode frequency 6,7 — 1.2 75 MHz

CJITTER CC T CLKOUT period 
jitter8,9,10,11

Peak-to-peak (clock 
edge to clock edge)

fSYS maximum –5 5 % fCLKO

UT

T Long-term jitter (avg. 
over 2 ms interval)

–6 6 ns

tcst CC T Crystal start-up time 12, 13 — — 10 ms

VIHEXT CC T EXTAL input high voltage Crystal Mode14,
0.8  Vxtal  1.5V15

Vxtal + 
0.4

— V

T External Reference14, 

16
VRC33/2 

+ 0.4
VRC33

Table 26. DSPI LVDS pad specification 1, 2 (continued)
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4.13 Platform flash controller electrical characteristics

4.14 Flash memory electrical characteristics

Table 30. APC, RWSC, WWSC settings vs. frequency of operation1

1 Illegal combinations exist, all entries must be taken from the same row

Target Max Frequency 
(MHz)

APC2

2 APC must be equal to RWSC

RWSC2 WWSC

213

3 Maximum Frequency includes FM modulation

000 000 01

413 001 001 01

623 010 010 01

823 011 011 01

All 111 111 111

Table 31. Program and erase specifications

Symbol Parameter Min Value
Typical 
Value1

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

Initial 
Max2

2 Initial factory condition: < 100 program/erase cycles, 25 °C, typical supply voltage.

Max3

3 The maximum program & erase times occur after the specified number of program/erase cycles. These maximum 
values are characterized but not guaranteed.

Unit

Tdwprogram P Double Word (64 bits) Program Time4

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

— 22 50 500 s

T16kpperase P 16 KB Block Pre-program and Erase Time — 300 500 5000 ms

T32kpperase P 32 KB Block Pre-program and Erase Time — 400 600 5000 ms

T64kpperase P 64 KB Block Pre-program and Erase Time — 600 900 5000 ms

T128kpperase P 128 KB Block Pre-program and Erase Time — 800 1300 7500 ms
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3 This parameter is supplied for reference and is not guaranteed by design and not tested.
4 Delay and rise/fall are measured to 20% or 80% of the respective signal.
5 This parameter is guaranteed by characterization before qualification rather than 100% tested.
6 In high swing mode, high/low swing pad Vol and Voh values are the same as those of the slew controlled output 

pads
7 Medium Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.
8 Output delay is shown in Figure 8. Add a maximum of one system clock to the output delay for delay with respect 

to system clock.
9 Can be used on the tester.
10 This drive select value is not supported. If selected, it will be approximately equal to 11.
11 Slow Slew-Rate Controlled Output buffer. Contains an input buffer and weak pullup/pulldown.
12 Selectable high/low swing IO pad with selectable slew in high swing mode only.
13 Fast pads are 3.3 V pads.
14 Stand alone input buffer. Also has weak pull-up/pull-down.

Table 34.  Pad AC specifications (3.3 V)1

Pad Type C

Output Delay (ns)2,3

Low-to-High / 
High-to-Low

Rise/Fall Edge (ns)3,4
Drive Load

(pF)

SRC/DSC

Min Max Min Max MSB,LSB

Medium5,6,7 CC D 5.8/4.4 18/17 2.7/2.1 10/10 50 118

CC D 16/13 46/49 11.2/8.6 34/34 200

N/A 109

CC D 14/16 37/45 6.5/6.7 19/19 50 01

CC D 27/27 69/82 15/13 43/43 200

CC D 83/86 200/210 38/38 86/86 50 00

CC D 113/109 270/285 53/46 120/120 200

Slow7,10 CC D 9.2/6.9 27/28 5.5/4.1 20/20 50 11

CC D 30/23 81/87 21/16 63/63 200

N/A 109

CC D 31/31 80/90 15.4/15.4 42/42 50 01

CC D 58/52 144/155 32/26 82/85 200

CC D 162/168 415/415 80/82 190/190 50 00

CC D 216/205 533/540 106/95 250/250 200

MultiV7,11

(High Swing Mode)
CC D 3.7/3.1 10/10 30 118

CC D 46/49 37/37 200

N/A 109

CC D 32 15/15 50 01

CC D 72 46/46 200

CC D 210 100/100 50 00

CC D 295 134/134 200
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Figure 12. JTAG boundary scan timing

4.16.2 Nexus timing

Table 37. Nexus debug port timing1

# Symbol C Characteristic Min. Value Max. Value Unit

1 tMCYC CC D MCKO Cycle Time 22,3 8 tCYC

1a tMCYC CC D Absolute Minimum MCKO Cycle Time 1004 — ns

2 tMDC CC D MCKO Duty Cycle 40 60 %

3 tMDOV CC D MCKO Low to MDO Data Valid5 – 0.1 0.2 tMCYC

4 tMSEOV CC D MCKO Low to MSEO Data Valid5 0.1 0.2 tMCYC

6 tEVTOV CC D MCKO Low to EVTO Data Valid5 – 0.1 0.2 tMCYC

7 tEVTIPW CC D EVTI Pulse Width 4.0 — tTCYC

8 tEVTOPW CC D EVTO Pulse Width 1 — tMCYC

TCK

Output
Signals

Input
Signals

Output
Signals

11

12

13

14

15
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Figure 16. CLKOUT timing

Figure 17. Synchronous output timing
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Figure 22. DSPI classic SPI timing – slave, CPHA = 0

Figure 23. DSPI classic SPI timing – slave, CPHA = 1
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Figure 26. DSPI modified transfer format timing – slave, CPHA =0

Figure 27. DSPI modified transfer format timing – slave, CPHA =1

Figure 28. DSPI PCS strobe (PCSS) timing
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Figure 35. 176 LQFP package mechanical drawing (part 3)
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Rev.4 12/2009 208-pin MAPBGA ballmap for the MPC5633M (1024 KB flash memory) has changed.

Power Management Control (PMC) and Power On Reset (POR) electrical specifications 
updated

Temperature sensor data added

Specifications now indicate how each controller characteristic parameter is guaranteed.

I/O pad current specifications updated

I/O Pad VRC33 current specifications updated

PAD AC characteristics updated

VGA gain specifications added to eQADC electrical characteristics

DC electrical specifications updated:
 • Footnote added to RPUPD100K and RPUPD200K: When the pull-up and pull-down of 

the same nominal 200 K or 100 K value are both enabled, assuming no 
interference from other devices, the resulting pad voltage will be 0.5*VDDE ± 2.5%

 • IOL condition added to VOL_LS.
 • IOH condition added to VOH_LS.
 • Minimum VOH_LS is 2.3 V (was 2.7 V).
 • Separate IDDPLL removed from IDD spec because we can only measure IDD + IDDPLL. 

IDD increased by 15 mA (to 195 mA) to account for IDDPLL. IDD now documented as 
IDD + IDDPLL. Footnote added detailing runtime configuration used to measure 
IDD + IDDPLL.

 • Specifications for IDDSTBY and IDDSTBY150 reformatted to make more clear.
 • VSTBY is now specified by two ranges. The area in between those ranges is 

indeterminate.

LVDS pad specifications updated:
 • Min value for VOD at SRC=0b01 is 90 mV (was 120); and 160 mV (was 180) at 

SRC = 0b10 

Changes to Signal Properties table:
 • VDDE7 removed as voltage segment from Calibration bus pins. Calibration bus pins 

are powered by VDDE12 only.
 • GPIO[139] and GPIO[87] pins changed to Medium pads 
 • Some signal names have changed on 176-pin QFP package pinout: “CAL_x” signals 

renamed to “ALT_x”.

Changes to Pad Types table:
 • Column heading changed from “Voltage” to “Supply Voltage”
 • MultiV pad high swing mode voltage changed to 3.0 V – 5.25 V (was 4.5 V – 5.25 V)
 • MultiV pad low swing mode voltage changed to 4.5 V – 5.25 V (was 3.0 V – 3.6 V)

Signal details table added

Power/ground segmentation table added

100-pin package is no longer available

Table 43. Revision history  (continued)

Revision Date Description of Changes
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Rev. 5
(cont.)

04/2010 Changes to flash memory specifications:
 • TBKPRG 64 KB specification removed (not present in this device)
 • T64kpperase specification added
 • Flash module life P/E spec for 32 Kbyte blocks also applies to 64 Kbyte blocks

Pad AC specifications (3.3 V) table updated

Rev. 6 04/2010 “Core Voltage Regulator Controller External Components Preferred Configuration” circuit 
diagram updated.
 • Clarification added to note: Emitter and collector capacitors (6.8 F and 10 F) should 

be matched (same type) and ESR should be lower than 200 mW. (Added emphasis 
that only 6.8 F emitter capacitors need to be matched with collector capacitor.

 • 220 F emitter capacitors changed to 220 nF.

Rev. 7 4/2010 No specification or product information changes:
 • Mechanical outline drawings section renamed to “Packages” and restructured.
 •

Rev. 8 01/2011 Removed the 208 BGA package from the device-summary table.
Revised the “PMC Operating conditions and external regulators supply voltage” table.
Revised the “PMC electrical characteristics” table.
Revised the pad AC specifications.
Revised the “DC electrical specifications” table.
Revised the “DSPI LVDS pad specification” table:
Revised the “PLLMRFM electrical specifications” table.
Change to “Temperature sensor electrical characteristics” table:
 • Accuracy is guaranteed by production test
Revised the “eQADC conversion specifications (operating)” table.
Changes to “Calibration bus operation timing“ table:
 • CLKOUT period is guaranteed by production test. All other parameters are guaranteed 

by design
Changes to “Program and erase specifications“ table in “Flash memory electrical 
characteristics” section.
 • Deleted Bank Program (512KB) (TBKPRG) parameter
 • TYP P/E values added for 32- and 64 KB blocks and for 128 KB blocks.
Changes to Recommended operating characteristics for external power transistor:
 • VCESAT should be between 200 and 600 mV
 • VBE should be 0.4V to 1.0V
Removed footnote 8 from Vddeh in Maximum ratings.
Deleted engineering names for pads in Power UP/DOWN Sequencing Section
Changed “sin_c” to DSPI_C_SIN” and “sck_c” to DSPI_C_SCK” on 144 pin LQFP 

package.
Updated the “Electromagnetic Interference Characteristics” table to reflect new parameter 

levels, test conditions.
In the “APC, RWSC, WWSC settings vs. frequency of operation” table, changed 82 MHz 

entry for WWC from “11” to “01”, added an extra row for “All 111 111 11”

Table 43. Revision history  (continued)

Revision Date Description of Changes


