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1.4 Architecture Block Diagram

Note: Features in italics are NOT available in the 56F8156 device and are shaded in the following figures.

The 56F8356/56F8156 architecture is shown in Figure 1-1 and Figure 1-2. Figure 1-1 illustrates how the
56800E system buses communicate with internal memories, the external memory interface and the IPBus
Bridge. Table 1-2 lists the internal buses in the 56800E architecture and provides a brief description of
their function. Figure 1-2 shows the peripherals and control blocks connected to the IPBus Bridge. The
figures do not show the on-board regulator and power and ground signals. They also do not show the
multiplexing between peripherals or the dedicated GPIOs. Please see Part 2, Signal/Connection
Descriptions, to see which signals are multiplexed with those of other peripherals.

Also shown in Figure 1-2 are connections between the PWM, Timer C and ADC blocks. These
connections allow the PWM and/or Timer C to control the timing of the start of ADC conversions. The
Timer C channel indicated can generate periodic start (SYNC) signals to the ADC to start its conversions.
In another operating mode, the PWM load interrupt (SYNC output) signal is routed internally to the Timer
C input channel as indicated. The timer can then be used to introduce a controllable delay before
generating its output signal. The timer output then triggers the ADC. To fully understand this interaction,
please see the 56F8300 Peripheral User Manual for clarification on the operation of all three of these
peripherals.
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Introduction

Part 2 Signal/Connection Descriptions

2.1 Introduction

The input and output signals of the 56F8356 and 56F8156 are organized into functional groups, as detailed
in Table 2-1 and as illustrated in Figure 2-1. In Table 2-2, each table row describes the signal or signals
present on a pin.

Table 2-1 Functional Group Pin Allocations

Number of Pins in Package
Functional Group
56F8356 56F8156
Power (Vpp or Vppa) 9 9
Power Option Control 1 1
Ground (Vgg or Vgsa) 6 6
Supply Capacitors® & Vpp 6 6
PLL and Clock 4 4
Address Bus 17 17
Data Bus 16 16
Bus Control 6 6
Interrupt and Program Control 6 6
Pulse Width Modulator (PWM) Ports 25 13
Serial Peripheral Interface (SPI) Port 0 4 4
Serial Peripheral Interface (SPI) Port 1 — 4
Quadrature Decoder Port 02 4 4
Quadrature Decoder Port 13 4 —
Serial Communications Interface (SCI) Ports 4 4
CAN Ports 2 —
Analog to Digital Converter (ADC) Ports 21 21
Quad Timer Module Ports 3 1
JTAG/Enhanced On-Chip Emulation (EOnCE) 5 5
Temperature Sense 1 —
Dedicated GPIO — 5

1. If the on-chip regulator is disabled, the Vcap pins serve as 2.5V Vpp corg POWer inputs
2. Alternately, can function as Quad Timer pins or GPIO
3. Pins in this section can function as Quad Timer, SPI #1, or GPIO
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Signal Pi

Table 2-2 Signal and Package Information for the 144-Pin LQFP (Continued)

ns

State
Signal Name | Pin No. Type During Signal Description
Reset
D7 28 Input/ In reset, Data Bus — D7 - D14 specify part of the data for external program
Output output is or data memory accesses.
disabled,
pull-up is Most designs will want to change the DRV state to DRV = 1 instead of
enabled using the default setting.
(GPIOF0) Input/ Port F GPIO — These eight GPIO pins can be individually
Output programmed as input or output pins.
D8 29
(GPIOF1) At reset, these pins default to Data Bus functionality.
D9 30 To deactivate the internal pull-up resistor, clear the appropriate
(GPIOF2) GPIO bit in the GPIOF_PUR register.
D1 2 oo .
(GPIOOF3) 3 Example: GPIOFO, clear bit 0 in the GPIOF_PUR register.
D11 133
(GPIOF4)
D12 134
(GPIOF5)
D13 135
(GPIOF6)
D14 136
(GPIOF7)
D15 137 Input/ In reset, Data Bus — D15 specifies part of the data for external program or
Output output is data memory accesses.
disabled,
pull-up is Most designs will want to change the DRV state to DRV = 1 instead of
enabled using the default setting.
(GPIOF8) Input/ Port F GPIO — This GPIO pin can be individually programmed as
Output an input or output pin.

At reset, this pin defaults to the Data Bus function.

To deactivate the internal pull-up resistor, clear bit 8 in the
GPIOF_PUR register.
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Signal Pi

Table 2-2 Signal and Package Information for the 144-Pin LQFP (Continued)

ns

State
Signal Name | Pin No. Type During Signal Description
Reset
DS 47 Output In reset, Data Memory Select — This signal is actually CS1 in the EMI,
output is which is programmed at reset for compatibility with the 56F80x DS
(Cs1) disabled, signal. DS is asserted low for external data memory access.
pull-up is
enabled Depending upon the state of the DRV bit in the EMI bus control
register (BCR), DS is tri-stated when the external bus is inactive.
CS1 resets to provide the DS function as defined on the 56F80x
devices.
(GPIODY9) Input/ Port D GPIO — This GPIO pin can be individually programmed as
Output an input or output pin.
To deactivate the internal pull-up resistor, clear bit 9 in the
GPIOD_PUR register.
GPIODO 48 Input/ Input, Port D GPIO — These two GPIO pins can be individually
Output pull-up programmed as input or output pins.
enabled

(CSs2) Output Chip Select — CS2 - CS3 may be programmed within the EMI

module to act as chip selects for specific areas of the external
GPIOD1 49 memory map.

(Cs3) Depending upon the state of the DRV bit in the EMI bus control
register (BCR), AO—A16 and EMI control signals are tri-stated when
the external bus is inactive.

Most designs will want to change the DRV state to DRV = 1 instead of
using the default setting.
At reset, these pins are configured as GPIO.
To deactivate the internal pull-up resistor, clear the appropriate
GPIO bit in the GPIOD_PUR register.
Example: GPIODO, clear bit 0 in the GPIOD_PUR register.
TXDO 4 Output In reset, Transmit Data — SCIO transmit data output
output is
(GPIOEO) Input/ disabled, Port E GPIO — This GPIO pin can be individually programmed as
Output pull-up is an input or output pin.
enabled

After reset, the default state is SCI output.

To deactivate the internal pull-up resistor, clear bit 0 in the
GPIOE_PUR register.
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Signal Pins

Table 2-2 Signal and Package Information for the 144-Pin LQFP (Continued)

State
Signal Name | Pin No. Type During Signal Description
Reset
ANBO 104 Input Analog ANBO - 3 — Analog inputs to ADC B, channel 0
Input
ANB1 105
ANB2 106
ANB3 107
ANB4 108 Input Analog ANB4 - 7 — Analog inputs to ADC B, channel 1
Input
ANB5 109
ANB6 110
ANB7 111
TEMP_SENSE 96 Output Analog Temperature Sense Diode — This signal connects to an on-chip
Output diode that can be connected to one of the ADC inputs and used to
monitor the temperature of the die. Must be bypassed with a
0.01uF capacitor.
CAN_RX 127 Schmitt Input, FlexCAN Receive Data — This is the CAN input. This pin has an
Input pull-up internal pull-up resistor.
enabled
To deactivate the internal pull-up resistor, set the CAN bit in the
SIM_PUDR register.
CAN_TX 126 Open Open FlexCAN Transmit Data — CAN output with internal pull-up
Drain Drain enable at reset. *
Output Output
* Note: If a pin is configured as open drain output mode, internal
pull-up will automatically be disabled when it outputs low. Internal
pull-up will be enabled unless it has been manually disabled by
clearing the corresponding bit in the PUREN register of the GPIO
module, when it outputs high.
If a pin is configured as push-pull output mode, internal pull-up will
automatically be disabled, whether it outputs low or high.
TCO 118 Schmitt Input, TCO — Timer C, Channel 0
Input/ pull-up
Output enabled
(GPIOES) Schmitt Port E GPIO — This GPIO pin can be individually programmed as
Input/ an input or output pin.
Output
At reset, this pin defaults to timer functionality.
To deactivate the internal pull-up resistor, clear bit 8 of the
GPIOE_PUR register.
56F8356 Technical Data, Rev. 13
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Table 4-11 Quad Timer A Registers Address Map (Continued)

Peripheral Memory Mapped Registers

(TMRA_BASE = $00 F040)

Register Acronym

Address Offset

Register Description

TMRAO_SCR $7 Status and Control Register
TMRAO_CMPLD1 $8 Comparator Load Register 1
TMRAO_CMPLD2 $9 Comparator Load Register 2
TMRAO_COMSCR $A Comparator Status and Control Register

Reserve

TMRA1_CMP1 $10 Compare Register 1
TMRA1_CMP2 $11 Compare Register 2
TMRA1_CAP $12 Capture Register
TMRA1_LOAD $13 Load Register
TMRA1_HOLD $14 Hold Register
TMRAL1_CNTR $15 Counter Register
TMRA1_CTRL $16 Control Register
TMRAL1_SCR $17 Status and Control Register
TMRA1_CMPLD1 $18 Comparator Load Register 1
TMRA1_CMPLD2 $19 Comparator Load Register 2
TMRA1_COMSCR $1A Comparator Status and Control Register

Reserved

TMRA2_CMP1 $20 Compare Register 1
TMRA2_CMP2 $21 Compare Register 2
TMRA2_CAP $22 Capture Register
TMRA2_LOAD $23 Load Register
TMRA2_HOLD $24 Hold Register
TMRA2_CNTR $25 Counter Register
TMRA2_CTRL $26 Control Register
TMRA2_SCR $27 Status and Control Register
TMRA2_CMPLD1 $28 Comparator Load Register 1
TMRA2_CMPLD2 $29 Comparator Load Register 2
TMRA2_COMSCR $2A Comparator Status and Control Register

Reserved

TMRA3_CMP1 $30 Compare Register 1
TMRA3_CMP2 $31 Compare Register 2
TMRA3_CAP $32 Capture Register

56F8356 Technical Data, Rev. 13

Freescale Semiconductor

Preliminary

53



b -

Peripheral Memory Mapped Registers

Table 4-26 Serial Peripheral Interface 1 Registers Address Map
(SPI1_BASE = $00 F2B0)

Register Acronym Address Offset Register Description
SPI1_SPSCR $0 Status and Control Register
SPI1_SPDSR $1 Data Size Register
SPI1_SPDRR $2 Data Receive Register
SPI1_SPDTR $3 Data Transmitter Register

Table 4-27 Computer Operating Properly Registers Address Map
(COP_BASE = $00 F2C0)

Register Acronym

Address Offset

Register Description

COPCTL $0 Control Register
COPTO $1 Time Out Register
COPCTR $2 Counter Register

Table 4-28 Clock Generation Module Registers Address Map
(CLKGEN_BASE = $00 F2D0)

Register Acronym

Address Offset

Register Description

SHUTDOWN

$4

PLLCR $0 Control Register
PLLDB $1 Divide-By Register
PLLSR $2 Status Register

Reserved

Shutdown Register

OSCTL

$5

Oscillator Control Register

Table 4-29 GPIOA Registers Address Map
(GPIOA_BASE = $00 F2EO0)

Register Acronym Address Offset Register Description Reset Value
GPIOA_PUR $0 Pull-up Enable Register 0 x 3FFF
GPIOA DR $1 Data Register 0 x 0000
GPIOA_DDR $2 Data Direction Register 0 x 0000
GPIOA_PER $3 Peripheral Enable Register 0 x 3FFF
GPIOA_IAR $4 Interrupt Assert Register 0 x 0000
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Peripheral Memory Mapped Registers

Table 4-35 System Integration Module Registers Address Map
(SIM_BASE = $00 F350)

Register Acronym

Address Offset

Register Description

SIM_CONTROL $0 Control Register
SIM_RSTSTS $1 Reset Status Register
SIM_SCRO $2 Software Control Register 0
SIM_SCR1 $3 Software Control Register 1
SIM_SCR2 $4 Software Control Register 2
SIM_SCR3 $5 Software Control Register 3
SIM_MSH_ID $6 Most Significant Half JTAG ID
SIM_LSH_ID $7 Least Significant Half JTAG ID
SIM_PUDR $8 Pull-up Disable Register

SIM_CLKOSR $A Clock Out Select Register

SIM_GPS $B Quad Decoder 1/ Timer B / SPI 1 Select Register
SIM_PCE $C Peripheral Clock Enable Register

SIM_ISALH $D 1/0 Short Address Location High Register
SIM_ISALL $E I/0O Short Address Location Low Register

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 Offset

Register Description

FMCLKD

$0

Clock Divider Register

FMMCR

FMSECH

$1

$3

Module Control Register

RSV

Security High Half Register

FMSECL

$4

Security Low Half Register
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Table 4-37 Flash Module Registers Address Map (Continued)
(FM_BASE = $00 F400)

Register Acronym

Address Offset

Register Description

FMPROT

$10

Reserved

Reserved

Protection Register (Banked)

FMPROTB

FMUSTAT

$11

$13

Protection Boot Register (Banked)

RSV

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 Temp Sense; 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 Temp Sense; value
set during factory test

Table 4-38 FlexCAN Registers Address Map
(FC_BASE = $00 F800)
FlexCAN is NOT available in the 56F8156 device

Register Acronym

Address Offset

Register Description

FCMCR

Reserved

$0

Module Configuration Register

FCCTLO $3 Control Register 0 Register

FCCTL1 $4 Control Register 1 Register

FCTMR $5 Free-Running Timer Register

FCMAXMB $6 Maximum Message Buffer Configuration Register

Reserved

FCRXGMASK_H $8 Receive Global Mask High Register
FCRXGMASK_L $9 Receive Global Mask Low Register
FCRX14MASK_H $A Receive Buffer 14 Mask High Register
FCRX14MASK_L $B Receive Buffer 14 Mask Low Register
FCRX15MASK_H $C Receive Buffer 15 Mask High Register
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Peripheral Memory Mapped Registers

Table 4-38 FlexCAN Registers Address Map (Continued)
(FC_BASE = $00 F800)
FlexCAN is NOT available in the 56F8156 device

Register Acronym

Address Offset

Register Description

FCRX15MASK_L

$D

Receive Buffer 15 Mask Low Register

Reserved

FCSTATUS $10 Error and Status Register

FCIMASK1 $11 Interrupt Masks 1 Register

FCIFLAG1 $12 Interrupt Flags 1 Register
FCR/T_ERROR_CNTRS $13 Receive and Transmit Error Counters Register

Reserved

Reserved

Reserved

FCMBO_CONTROL $40 Message Buffer 0 Control / Status Register
FCMBO_ID_HIGH $41 Message Buffer O ID High Register
FCMBO_ID_LOW $42 Message Buffer O ID Low Register
FCMBO_DATA $43 Message Buffer 0 Data Register
FCMBO_DATA $44 Message Buffer 0 Data Register
FCMBO_DATA $45 Message Buffer 0 Data Register
FCMBO_DATA $46 Message Buffer 0 Data Register

Reserved

FCMSB1_CONTROL $48 Message Buffer 1 Control / Status Register
FCMSB1_ID_HIGH $49 Message Buffer 1 ID High Register
FCMSB1_ID_LOW $4A Message Buffer 1 ID Low Register
FCMB1_DATA $4B Message Buffer 1 Data Register
FCMB1_DATA $4C Message Buffer 1 Data Register
FCMB1_DATA $4D Message Buffer 1 Data Register
FCMB1_DATA $4E Message Buffer 1 Data Register

Reserved

FCMB2_CONTROL $50 Message Buffer 2 Control / Status Register
FCMB2_ID_HIGH $51 Message Buffer 2 ID High Register
FCMB2_ID_LOW $52 Message Buffer 2 ID Low Register
FCMB2_DATA $53 Message Buffer 2 Data Register
FCMB2_DATA $54 Message Buffer 2 Data Register
FCMB2_DATA $55 Message Buffer 2 Data Register
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5.6.4.4 FlexCAN Message Buffer 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=IRQis priority level 0
e 10=1IRQ is priority level 1
e 11 =1IRQ is priority level 2
5.6.45 FlexCAN Wake Up Interrupt Priority Level (FCWKUP 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.
e 00 =1RQ disabled (default)
* 01 =1IRQ is priority level 0
* 10=1IRQ is priority level 1
e 11 =1RQ is priority level 2
5.6.4.6 FlexCAN Error Interrupt Priority Level (FCERR 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.
e 00 =1RQ disabled (default)
e 01=IRQ is priority level 0
e 10=1IRQ is priority level 1
e 11 =1RQ is priority level 2
5.6.4.7 FlexCAN Bus Off Interrupt Priority Level (FCBOFF 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.
e 00 =1RQ disabled (default)
* 01 =IRQ is priority level 0
e 10=1RQ is priority level 1
e 11 =1IRQ is priority level 2

5.6.4.8 Reserved—Bits 1-0
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.
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Register Descriptions

5.6.5 Interrupt Priority Register 4 (IPR4)
Base + $4 15 ‘ 14 13 | 12 11 ‘ 10 5 | 4 S ‘ 2 1 | 0
Read SPI0_RCV SPIL_XMIT SPI1_RCV GPIOA GPIOB GPIOC
Write IPL IPL IPL IPL IPL IPL
RESET 0 ‘ 0 0 | 0 0 ‘ 0 0 ‘ o | o ‘ o | o | 0
Figure 5-7 Interrupt Priority Register 4 (IPR4)
5.6.5.1  SPIO Receiver Full Interrupt Priority Level (SPIO_RCV 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)
e 01=1IRQ is priority level 0
 10=1IRQis priority level 1
* 11 =1RQ s priority level 2

5.6.5.2  SPI1 Transmit Empty Interrupt Priority Level (SPI1_XMIT 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=1IRQ is priority level 0
* 10=IRQ is priority level 1
e 11 =1RQ is priority level 2

5.6.5.3  SPI1 Receiver Full Interrupt Priority Level (SPI1_RCV 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
e 10=1IRQ is priority level 1
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5.6.5.4

11 = IRQ is priority level 2

Reserved—Bits 9—6

This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

5.6.5.5

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

5.6.5.6

They are disabled by default.

5.6.5.7

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

GPIOA Interrupt Priority Level (GPIOA 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.

GPIOB Interrupt Priority Level (GPIOB 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.

GPIOC Interrupt Priority Level (GPIOC 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.

5.6.6 Interrupt Priority Register 5 (IPR5)
Base + $5 15 | 14 13 | 12 11 | 10 9 | 8 5 ‘ 4 3 ‘ 2 1 ‘ 0
Read DEC1_XIRQ | DEC1_HIRQ | SCI1_RCV | SCI1_RERR SCIL_TIDL | SCI1L_XMIT | SPIO_XMIT
Write IPL IPL IPL IPL IPL IPL IPL
RESET 0 | o | o ‘ 0 0 ‘ 0 0 | 0 0 ‘ 0 0 ‘ 0 0 ‘ 0
Figure 5-8 Interrupt Priority Register 5 (IPR5)
5.6.6.1 Quadrature Decoder 1 INDEX Pulse Interrupt Priority Level (DEC1_XIRQ

IPL)—Bits 15-14
This field is used to set the interrupt priority level for IRQs. This IRQ is limited to priorities O through 2.
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Register Descriptions

They are disabled by default.

* 00 =IRQ disabled (default)

* 01=IRQis priority level 0

e 10=1IRQ is priority level 1

* 11 =1RQ s priority level 2

Quadrature Decoder 1 HOME Signal Transition or Watchdog Timer
Interrupt Priority Level (DEC1_HIRQ 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.

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

5.6.6.3  SCI 1 Receiver Full Interrupt Priority Level (SCI1_RCV 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)
e 01=1IRQ is priority level 0
 10=1IRQis priority level 1
e 11 =1IRQ is priority level 2
5.6.6.4  SCI 1 Receiver Error Interrupt Priority Level (SCI1_RERR 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=IRQis priority level 0
* 10=IRQ is priority level 1
e 11 =1RQ is priority level 2

5.6.6.2

5.6.6.5 Reserved—Bits 7-6
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.
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e 11 =1IRQ is priority level 2

5.6.10.5 ADC A Zero Crossing or Limit Error Interrupt Priority Level
ADCA_ZC 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=1IRQis priority level 0
e 10=1IRQ is priority level 1
e 11 =1RQ is priority level 2

5.6.10.6 ADC B Zero Crossing or Limit Error Interrupt Priority Level
(ADCB_ZC 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.

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

5.6.10.7 ADC A Conversion Complete Interrupt Priority Level

(ADCA_CC 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)
e 01=1IRQ is priority level 0
 10=1IRQis priority level 1
* 11 =1RQ s priority level 2

5.6.10.8 ADC B Conversion Complete Interrupt Priority Level

(ADCB_CC 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)
e 01=IRQ is priority level 0
* 10=IRQ is priority level 1
e 11 =1RQ is priority level 2
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g |

Base + $1 15 14 13 12 11 10 9 8 7 6 5 4 3
Read
- COPR | EXTR
Write
RESET 0 0 0 0 0 0 0 0 0 0

Figure 6-4 SIM Reset Status Register (SIM_RSTSTS)

6.5.2.1 Reserved—Bits 15-6
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

6.5.2.2  Software Reset (SWR)—Bit 5

When 1, this bit indicates that the previous reset occurred as a result of a software reset (write to SW RST
bitin the SIM_CONTROL register). This bit will be cleared by any hardware reset or by software. Writing
a 0 to this bit position will set the bit, while writing a 1 to the bit will clear it.

6.5.2.3 COP Reset (COPR)—BiIt 4

When 1, the COPR bit indicates the Computer Operating Properly (COP) timer-generated reset has
occurred. This bit will be cleared by a Power-On Reset or by software. Writing a 0 to this bit position will
set the bit, while writing a 1 to the bit will clear it.

6.5.2.4  External Reset (EXTR)—BIt 3

If 1, the EXTR bit indicates an external system reset has occurred. This bit will be cleared by a Power-On
Reset or by software. Writing a 0 to this bit position will set the bit, while writing a 1 to the bit position
will clear it. Basically, when the EXTR bit is 1, the previous system reset was caused by the external
RESET pin being asserted low.

6.5.2.5 Power-On Reset (POR)—Bit 2

When 1, the POR bit indicates a Power-On Reset occurred some time in the past. This bit can be cleared
only by software or by another type of reset. Writing a O to this bit will set the bit, while writing a 1 to the
bit position will clear the bit. In summary, if the bit is 1, the previous system reset was due to a Power-On
Reset.

6.5.2.6 Reserved—-Bits 1-0
This bit field is reserved or not implemented. It is read as 0 and cannot be modified by writing.

6.5.3 SIM Software Control Registers (SIM_SCRO, SIM_SCR1, SIM_SCR2,
and SIM_SCR3)
Only SIM_SCRO is shown below. SIM_SCR1, SIM_SCR2, and SIM_SCR3 are identical in functionality.
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Register Descriptions

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

Read

- FIELD

Write

POR o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o|o‘0‘0‘0|o

Figure 6-5 SIM Software Control Register 0 (SIM_SCRO)

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.

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

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

Figure 6-6 Most Significant Half of JTAG ID (SIM_MSH_ID)

6.5.5 Least Significant Half of JTAG ID (SIM_LSH_1ID)

This read-only register displays the least significant half of the JTAG ID for the chip. This register reads
$601D.

Base + $7 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Read
Write
RESET 0 1 1 0 0 0 0 0 0 0 0 1 1 1 0 1
Figure 6-7 Least Significant Half of JTAG ID (SIM_LSH_ID)
56F8356 Technical Data, Rev. 13
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Register Descriptions

6.5.8.5 GPIOCO (CO)—Bit 0

This bit selects the alternate function for GPIOCO.
 0=PHASEA1/TBO (default)
e 1=SCLK1

6.5.9 Peripheral Clock Enable Register (SIM_PCE)

The Peripheral Clock Enable register is used to enable or disable clocks to the peripherals as a power
savings feature. The clocks can be individually controlled for each peripheral on the chip.

Base + $C 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Read
EMI | ADCB | ADCA | CAN | DEC1 | DECO | TMRD | TMRC | TMRB | TMRA [ SCI1 | SCIO| SPI1 | SPIO | PWMB | PWMA
Write
RESET 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Figure 6-12 Peripheral Clock Enable Register (SIM_PCE)

6.5.9.1  External Memory Interface Enable (EMI)—Bit 15
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
* 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.2 Analog-to-Digital Converter B Enable (ADCB)—DBit 14
Each bit controls clocks to the indicated peripheral.

» 1 =_Clocks are enabled
» 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.3  Analog-to-Digital Converter A Enable (ADCA)—Bit 13
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
» 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.4 FlexCAN Enable (CAN)—Bit 12
Each bit controls clocks to the indicated peripheral.

e 1 =_Clocks are enabled
* 0 =The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.5 Decoder 1 Enable (DEC1)—Bit 11
Each bit controls clocks to the indicated peripheral.

e 1 =_Clocks are enabled
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» 0=The clock is not provided to the peripheral (the peripheral is disabled)
6.5.9.6  Decoder 0 Enable (DECO)—BIt 10
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
» 0 =The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.7 Quad Timer D Enable (TMRD)—Bit 9
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
* 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.8 Quad Timer C Enable (TMRC)—Bit 8
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
» 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.9 Quad Timer B Enable (TMRB)—Bit 7
Each bit controls clocks to the indicated peripheral.

* 1 =_Clocks are enabled
» 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.10 Quad Timer A Enable (TMRA)—BIt 6
Each bit controls clocks to the indicated peripheral.

» 1=_Clocks are enabled
* 0 =The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.11 Serial Communications Interface 1 Enable (SCI1)—Bit 5
Each bit controls clocks to the indicated peripheral.

* 1=Clocks are enabled
* 0=The clock is not provided to the peripheral (the peripheral is disabled)

6.5.9.12 Serial Communications Interface 0 Enable (SCI0)—Bit 4
Each bit controls clocks to the indicated peripheral.

e 1 =_Clocks are enabled
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» Secure Mode
When Flash security is enabled as described in the Flash Memory module specification, the device will
boot in internal boot mode, disable all access to external P-space, and start executing code from the Boot
Flash at address 0x02_0000.

This security affords protection only to applications in which the device operates in internal Flash security
mode. Therefore, the security feature cannot be used unless all executing code resides on-chip.

When security is enabled, any attempt to override the default internal operating mode by asserting the
EXTBOOT pin in conjunction with reset will be ignored.

7.2.2 Disabling EOnCE Access

On-chip Flash can be read by issuing commands across the EOnCE port, which is the debug interface for
the 56800E core. The TRST, TCLK, TMS, TDO, and TDI pins comprise a JTAG interface onto which the
EONCE port functionality is mapped. When the device boots, the chip-level JTAG TAP (Test Access Port)
is active and provides the chip’s boundary scan capability and access to the ID register.

Proper implementation of Flash security requires that no access to the EOnCE port is provided when
security is enabled. The 56800E core has an input which disables reading of internal memory via the
JTAG/EONCE. The FM sets this input at reset to a value determined by the contents of the FM security
bytes.

7.2.3 Flash Lockout Recovery

If a user inadvertently enables Flash security on the device, a built-in lockout recovery mechanism can be
used to reenable access to the device. This mechanism completely reases all on-chip Flash, thus disabling
Flash security. Access to this recovery mechanism is built into CodeWarrior via an instruction in memory
configuration (.cfg) files. Add, or uncomment the following configuration command:

unlock_flash_on_connect 1
For more information, please see CodeWarrior MC56F83xx/DSP5685x Family Targeting Manual.

The LOCKOUT_RECOVERY instruction will have an associated 7-bit Data Register (DR) that is used to
control the clock divider circuit within the FM module. This divider, FM_CLKDIV[6:0], is used to control
the period of the clock used for timed events in the FM erase algorithm. This register must be set with
appropriate values before the lockout sequence can begin. Refer to the JTAG section of the 56F8300
Peripheral User Manual for more details on setting this register value.

The value of the JTAG FM_CLKDIV[6:0] will replace the value of the FM register FMCLKD that divides
down the system clock for timed events, as illustrated in Figure 7-1. FM_CLKDIV[6] will map to the
PRDIV8 bit, and FM_CLKDIV[5:0] will map to the DIV[5:0] bits. The combination of PRDIV8 and DIV
must divide the FM input clock down to a frequency of 150kHz-200kHz. The “Writing the FMCLKD
Register” section in the Flash Memory chapter of the 56F8300 Peripheral User Manual gives specific
equations for calculating the correct values.
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