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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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Product Status Active

Core Processor 56800E

Core Size 16-Bit

Speed 40MHz

Connectivity EBI/EMI, SCI, SPI

Peripherals POR, PWM, WDT

Number of I/O 76

Program Memory Size 256KB (128K x 16)

Program Memory Type FLASH

EEPROM Size -

RAM Size 8K x 16

Voltage - Supply (Vcc/Vdd) 2.25V ~ 3.6V

Data Converters A/D 16x12b

Oscillator Type External

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 160-LQFP

Supplier Device Package 160-LQFP (24x24)
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  Document Revision History

Version History Description of Change

Rev 1.0 Initial Public Release 

Rev 2.0 Added Package Pins to GPIO Table in Part 8 General Purpose Input/Output (GPIO). Added 
“Typical Min” values to Table 10-17. Editing grammar, spelling, consistency of language throughout 
family. Updated values in Regulator Parameters Table 10-9; External Clock Operation Timing 
Requirements Table 10-13; SPI Timing Table 10-18; ADC Parameters Table 10-24; and IO Loading 
Coefficients at 10MHz Table 10-25. 

Rev 3.0 Corrected Table 4-6 Data Memory Map - changed address X:$FF0000 to X:$FFFF00

Rev 4.0 Added Part 4.8, added the word “access” to FM Error Interrupt in Table 4-5, documenting only Typ. 
numbers for LVI in Table 10-6, updated EMI numbers and write-up in Part 10.8.

Rev 5.0 Updated numbers in Table 10-7 and Table 10-8 with more recent data. Corrected typo in Table 10-3 
in Pd characteristics.

Rev 6.0 Replace any reference to Flash Interface Unit with Flash Module; removed references to JTAG pin 
DE; corrected pin number for D14 in Table 2-2; added note to VCAP pin in Table 2-2; corrected 
thermal numbers for 160 LQFP in Table 10-3; removed unneccessary notes in Table 10-12; corrected 
temperature range in Table 10-14; added ADC calibration information to Table 10-24 and new graphs 
in Figure 10-22.

Rev 7.0 Adding/clarifing notes to Table 4-4 to help clarify independent program flash blocks and other 
Program Flash modes, clarification in Table 10-23, corrected Digital Input Current Low (pull-up 
enabled) numbers in Table 10-5. Removed text and Table 10-2; replaced with note to Table 10-1.

Rev 8.0 Added 56F8157 information; edited to indicate differences in 56F8357 and 56F8157. Reformatted for 
Freescale look and feel. Updated Temperature Sensor and ADC tables, then updated balance of elec-
trical tables for consistency throughout the family. Clarified I/O power description in Table 2-2, added 
note to Table 10-7 and clarified Section 12.3.

Rev 9.0 Added output voltage maximum value and note to clarify in Table 10-1; also removed overall life 
expectancy note, since life expectancy is dependent on customer usage and must be determined by 
reliability engineering. Clarified value and unit measure for Maximum allowed PD in Table 10-3. Cor-
rected note about average value for Flash Data Retention in Table 10-4. Added new RoHS-compliant 
orderable part numbers in Table 13-1.

Rev 10.0 Added 160MAPBGA information,TA equation updated in Table 10-4 and additional minor edits 
throughout data sheet

Rev 11.0 Updated Table 10-24 to reflect new value for maximum Uncalibrated Gain Error

Rev. 12.0 Deleted formula for Max Ambient Operating Temperature (Automotive) and Max Ambient Operating 
Temperature (Industrial) in Table 10-4. Added RoHS-compliance and “pb-free” language to back 
cover.

Rev. 13.0 Corrected Section 6.4 title (from Operation Mode Register to Operating Mode Register). Added 
information/corrected state during reset in Table 2-2. Clarified external reference crystal frequency for 
PLL in Table 10-14 by increasing maximum value to 8.4MHz.

Rev. 14.0 Replaced “Tri-stated” with an explanation in State During Reset column in Table 2-2.
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Table 4-36 Power Supervisor  Registers Address Map  
(LVI_BASE = $00 F360)

Register Acronym Address Offset Register Description 

LVI_CONTROL $0 Control Register

LVI_STATUS $1 Status Register

Table 4-37 Flash Module Registers Address Map  
(FM_BASE = $00 F400)

Register Acronym Address O ffset Register Description 

FMCLKD $0 Clock Divider Register

FMMCR $1 Module Control Register

Reserved

FMSECH $3 Security High Half Register

FMSECL $4 Security Low Half Register

Reserved 

Reserved 

FMPROT $10 Protection Register (Banked)

FMPROTB $11 Protection Boot Register (Banked)

Reserved

FMUSTAT $13 User Status Register (Banked)

FMCMD $14 Command Register (Banked)

Reserved 

Reserved

FMOPT 0 $1A 16-Bit Information Option Register 0
Hot temperature ADC reading of Temperature Sensor; 
value set during factory test

FMOPT 1 $1B 16-Bit Information Option Register 1
Not used

FMOPT 2 $1C 16-Bit Information Option Register 2
Room temperature ADC reading of Temperature Sensor; 
value set during factory test
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5.6.4.1   GPIOD Interrupt Priorit y Level (GPIOD IPL)�Bits 15�14
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.4.2   GPIOE Interrupt Priorit y Level (GPIOE IPL)�Bits 13�12
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.4.3   GPIOF Interrupt Priorit y Level (GPIOF IPL)�Bits 11�10
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.4.4   FlexCAN Message B uffer Interrupt Priority Level
(FCMSGBUF IPL)�Bits 9�8

This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2
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5.6.9.4   SCI0 Transmitter Idle Inte rrupt Priority Level (SCI0_TIDL IPL)�
Bits 9�8 

This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.9.5   SCI0 Transmitter Empty Inte rrupt Priority Level (SCI0_XMIT IPL)�
Bits 7�6 

This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.9.6   Timer A, Channel 3 Interr upt Priority Level (TM RA3 IPL)�Bits 5�4 
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.9.7   Timer A, Channel 2 Interr upt Priority Level (TM RA2 IPL)�Bits 3�2 
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2
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5.6.9.8   Timer A, Channel 1 Interr upt Priority Level (TM RA1 IPL)�Bits 1�0 
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.10 Interrupt Priority Register 9 (IPR9) 

Figure 5-12 Interrupt Priority Register 9 (IPR9)

5.6.10.1   PWM A Fault Interrupt Pri ority Level (PWMA_F IPL)�Bits 15�14 
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.10.2   PWM B Fault Interrupt Pri ority Level (PWMB_F IPL)�Bits 13�12 
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

5.6.10.3   Reload PWM A Interrupt Priority Level (PWMA_RL IPL)�
Bits 11�10 

This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities 0 through 2.
They are disabled by default.

� 00 = IRQ disabled (default)
� 01 = IRQ is priority level 0
� 10 = IRQ is priority level 1
� 11 = IRQ is priority level 2

Base + $9 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read
PWMA_F IPL PWMB_F IPL PWMA_RL 

IPL PWM_RL IPL ADCA_ZC IPL ABCB_ZC IPL ADCA_CC 
IPL

ADCB_CC 
IPLWrite

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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6.5.1.2   EMI_MODE (EMI_MODE)�Bit 6
This bit reflects the current (non-clocked) state of the EMI_MODE pin. During reset, this bit, coupled with
the EXTBOOT signal, is used to initialize address bits [19:16] either as GPIO or as address. These settings
can be explicitly overwritten using the appropriate GPIO peripheral enable register at any time after reset.
In addition, this pin can be used as a general purpose input pin after reset.

� 0 = External address bits [19:16] are initially programmed as GPIO
� 1 = When booted with EXTBOOT = 1, A[19:16] are initially programmed as address. If EXTBOOT is 0, 

they are initialized as GPIO.

6.5.1.3   OnCE Enable (OnCE EBL)�Bit 5
� 0 = OnCE clock to 56800E core enabled when core TAP is enabled
� 1 = OnCE clock to 56800E core is always enabled

6.5.1.4   Software Reset (SW RST)�Bit 4
This bit is always read as 0. Writing a 1 to this bit will cause the part to reset.

6.5.1.5   Stop Disable (S TOP_DISABLE)�Bits 3�2
� 00 - Stop mode will be entered when the 56800E core executes a STOP instruction
� 01 - The 56800E STOP instruction will not cause entry into Stop mode; STOP_DISABLE can be 

reprogrammed in the future
� 10 - The 56800E STOP instruction will not cause entry into Stop mode; STOP_DISABLE can then only be 

changed by resetting the device
� 11 - Same operation as 10

6.5.1.6   Wait Disable (WAIT_DISABLE)�Bits 1�0
� 00 - Wait mode will be entered when the 56800E core executes a WAIT instruction
� 01 - The 56800E WAIT instruction will not cause entry into Wait mode; WAIT_DISABLE can be 

reprogrammed in the future
� 10 - The HawkV2 WAIT instruction will not cause entry into Wait mode; WAIT_DISABLE can then only 

be changed by resetting the device
� 11 - Same operation as 10

6.5.2 SIM Reset Status Register (SIM_RSTSTS)
Bits in this register are set upon any system reset and are initialized only by a Power-On Reset (POR). A
reset (other than POR) will only set bits in the register; bits are not cleared. Only software should clear this
register.

Figure 6-4 SIM Reset Status  Register (SIM_RSTSTS)

Base + $1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 0 O 0 0 0 0 0 0 0
SWR COPR EXTR POR

0 0

Write

RESET 0 0 0 0 0 0 0 0 0 0 0 0
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6.5.3.1   Software Control Data 1 (FIELD)—Bits 15–0
This register is reset only by the Power-On Reset (POR). It has no part-specific functionality and is
intended for use by a software developer to contain data that will be unaffected by the other reset sources
(RESET pin, software reset, and COP reset).

6.5.4 Most Significant Half of JTAG ID (SIM_MSH_ID)
This read-only register displays the most significant half of the JTAG ID for the chip. This register reads
$01F4.

Figure 6-6 Most Significant Ha lf of JTAG ID (SIM_MSH_ID)

6.5.5 Least Significant Half of JTAG ID (SIM_LSH_ID)
This read-only register displays the least significant half of the JTAG ID for the chip. This register reads
$601D.

Figure 6-7 Least Significant Ha lf of JTAG ID (SIM_LSH_ID)

6.5.6 SIM Pull-up Disable Register (SIM_PUDR)
Most of the pins on the chip have on-chip pull-up resistors. Pins which can operate as GPIO can have these
resistors disabled via the GPIO function. Non-GPIO pins can have their pull-ups disabled by setting the
appropriate bit in this register. Disabling pull-ups is done on a peripheral-by-peripheral basis (for pins not
muxed with GPIO). Each bit in the register (see Figure 6-8) corresponds to a functional group of pins. See
Table 2-2 to identify which pins can deactivate the internal pull-up resistor.

Figure 6-8 SIM Pull-up Disa ble Register (SIM_PUDR)

Base + $6 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0

Write

RESET 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0 0

Base + $7 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1

Write

RESET 0 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1

Base + $8 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Read 0
PWMA1 CAN EMI_ 

MODE RESET IRQ XBOOT PWMB PWMA0
0

CTRL
0

JTAG
0 0 0

Write

RESET 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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11.2   56F8157 Package an d Pin-Out Information 
This section contains package and pin-out information for the 56F8157. This device comes in a 160-pin
Low-profile Quad Flat Pack (LQFP). Figure 11-4 shows the package outline for the 160-pin LQFP
package, Figure 11-5 shows the mechanical parameters for this package, and Table 11-3 lists the pin-out
for the 160-pin LQFP. 

Figure 11-4 Top View, 56F815 7 160-Pin LQFP Package
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