NXP USA Inc. - MC9S12GC128VPBE Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

HCS12

16-Bit

25MHz

EBI/EMI, SCI, SPI
POR, PWM, WDT
35

128KB (128K x 8)
FLASH

4K x 8

2.35V ~ 5.5V
A/D 8x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount
52-LQFP
52-TQFP (10x10)

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"

https://www.e-xfl.com/product-detail/nxp-semiconductors/mc9s12gc128vpbe

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/mc9s12gc128vpbe-4448856
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

h -

g |

12.1.1 Features .. ...ttt e e e e 347
12.1.2 Modes of Operation . ... ... ...ttt ettt e 347
12.1.3 Block Diagram ... ... .. 348
12.2 External Signal Description .. ... ... ... ... . e 348
12.2.1 PWMS5 — Pulse Width Modulator Channel 5Pin . .......... ... ... ... ....... 348
12.2.2 PWM4 — Pulse Width Modulator Channel 4 Pin . .......... ... ... ... ....... 348
12.2.3 PWM3 — Pulse Width Modulator Channel 3 Pin ............................. 348
12.2.4 PWM2 — Pulse Width Modulator Channel 2Pin . ............................ 349
12.2.5 PWMI1 — Pulse Width Modulator Channel 1 Pin . .......... ... ... ... ....... 349
12.2.6 PWMO — Pulse Width Modulator Channel OPin . ............................ 349
12.3 Memory Map and Register Definition . ......... ... ... .. . . . 349
12.3.1 Module Memory Map .. ... 349
12.3.2 Register DeSCIIPONS . . . ..ottt e e e 351
12.4 Functional Description . . .. ... ...t e e e 371
12.4.1 PWM Clock Select . .. ..o e e 371
12.4.2 PWM Channel TImers . .. ...t et e e ae s 374
I2.5 RESEUS . .ottt 381
12,6 INEEITUPLS . ottt ettt et e e e e e e e e e e e e e e 381
Chapter 13
Serial Communications Interface (S12SCIV2)
Block Description
13.1 IntroduCtion . .. ... ...ttt e e e e 383
I3.1.1 GlOSSAIY . . .ot 383
I3.1.2 FeatUICS . ..o vttt et e e e e e e e e e e e e e e 383
13.1.3 Modes of Operation . . ... ........uunt ittt ettt 384
13.1.4 Block Diagram . .. ... .. 385
13.2 External Signal Description .. ... ... ... ... e 385
13.2.1 TXD-SCI Transmit Pin . ... ... . e 385
13.2.2 RXD-SCIReceive Pin .. ... . e e 385
13.3 Memory Map and RegISIErS . . . ... ..ot e 386
13.3.1 Module Memory Map . ...t e 386
13.3.2 Register DesCIIPtionS . . . .. ...ttt e e e 386
13.4 Functional DesCription . . .. ... ...t e et 394
13.4.1 Data Format . ... ... .. e 395
13.4.2 Baud Rate Generation ... ............uttiittmi it 396
13.4.3 TranSMIter . . .. oottt et et e e e e e e e e e 397
13.4.4 RECEIVET . . .ottt e e e e e e e e e e e 400
13.4.5 Single-Wire Operation . . .......... . .ttt 409
13.4.6 Loop OPEration . . .. ..ottt ettt e e e e e e et 409
13.5 Initialization Information . ... ... ... ... . 409
13.5.1 Reset Initialization . . ... ... ... e e 409
13.5.2 Interrupt OPeration . . . . ... v ittt ettt et e e et 410
13.5.3 Recovery from Wait Mode . .. ... .. e 411
Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 11

Rev 01.24



Chapter 2 Port Integration Module (PIM9C32) Block Description

241.4 Reduced Drive Register

If the port is used as an output the register allows the configuration of the drive strength.

2415 Pull Device Enable Register

This register turns on a pull-up or pull-down device. It becomes only active if the pin is used as an input
or as a wired-or output.

24.1.6 Polarity Select Register

This register selects either a pull-up or pull-down device if enabled. It becomes only active if the pin is
used as an input. A pull-up device can be activated if the pin is used as a wired-OR output.

2.4.2 Port Descriptions

2.4.2.1 Port T

This port is associated with the Standard Capture Timer. PWM output channels can be rerouted from port
P to port pins T. In all modes, port T pins can be used for either general-purpose I/O, Standard Capture
Timer I/O or as PWM channels module, if so configured by MODRR.

During reset, port T pins are configured as high-impedance inputs.

2.4.2.2 Port S

This port is associated with the serial SCI module. Port S pins PS[3:0] can be used either for general-
purpose 1/O, or with the SCI subsystem.

During reset, port S pins are configured as inputs with pull-up.

2.4.2.3 Port M

This port is associated with the MSCAN and SPI module. Port M pins PM[5:0] can be used either for
general-purpose /O, with the MSCAN or SPI subsystems.

During reset, port M pins are configured as inputs with pull-up.

24.2.4 Port AD

This port is associated with the ATD module. Port AD pins can be used either for general-purpose I/O, or
for the ATD subsystem. There are 2 data port registers associated with the Port AD: PTAD[7:0], located
in the PIM and PORTAD[7:0] located in the ATD.

To use PTAD[n] as a standard input port, the corresponding DDRD[n] must be cleared. To use PTAD[n]
as a standard output port, the corresponding DDRD[n] must be set

NOTE: To use PORTAD[n], located in the ATD as an input port register, DDRD[n] must be cleared and
ATDDIEN[n] must be set. Please refer to ATD Block Guide for details.
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Chapter 3

Module Mapping Control (MMCV4) Block Description

3.1 Introduction

This section describes the functionality of the module mapping control (MMC) sub-block of the S12 core

platform.

The block diagram of the MMC is shown in Figure 3-1.
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Figure 3-1. MMC Block Diagram

The MMC is the sub-module which controls memory map assignment and selection of internal resources
and external space. Internal buses between the core and memories and between the core and peripherals is
controlled in this module. The memory expansion is generated in this module.
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Table 4-8. MODC, MODB, and MODA Write Capability(")

Chapter 4 Multiplexed External Bus Interface (MEBIV3)

MODC MODB MODA Mode MODXx Write Capability

0 0 0 Special single chip MODC, MODB, and MODA
write anytime but not to 110

0 0 1 Emulation narrow No write

0 1 0 Special test MODC, MODB, and MODA
write anytime but not to 110

0 1 1 Emulation wide No write

1 0 0 Normal single chip MODC write never,
MODB and MODA write once

but not to 110

1 0 1 Normal expanded narrow No write

1 1 0 Special peripheral No write

1 1 1 Normal expanded wide No write

I. No writes to the

view chapter.
2. If you are in a special single-chip or special test mode and you write to this register, changing to normal single-chip
mode, then one allowed write to this register remains. If you write to normal expanded or emulation mode, then no
writes remain.

4.3.2.10 Pull Control Register (PUCR)

Module Base + 0x000C
Starting address location affected by INITRG register setting.

7

6

5

MOD bits are allowed while operating 1n a secure mode. For more details, refer to the device over-

R 0 0 0
PUPKE PUPEE PUPBE PUPAE
W
Reset! 1 0 0 1 0 0 0 0
NOTES:

1. The default value of this parameter is shown. Please refer to the device overview chapter to deter-
mine the actual reset state of this register.

= Unimplemented or Reserved

Figure 4-14. Pull Control Register (PUCR)

Read: Anytime (provided this register is in the map).

Write: Anytime (provided this register is in the map).

This register is used to select pull resistors for the pins associated with the core ports. Pull resistors are
assigned on a per-port basis and apply to any pin in the corresponding port that is currently configured as
an input. The polarity of these pull resistors is determined by chip integration. Please refer to the device
overview chapter to determine the polarity of these resistors.
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Chapter 4 Multiplexed External Bus Interface (MEBIV3)
4.3.2.16 Port K Data Direction Register (DDRK)

Module Base + 0x0033
Starting address location affected by INITRG register setting.

7 6 5 4 3 2 1 0
R
Bit 7 6 5 4 3 2 1 Bit 0
w
Reset 0 0 0 0 0 0 0 0

Figure 4-20. Port K Data Direction Register (DDRK)
Read: Anytime
Write: Anytime

This register determines the primary direction for each port K pin configured as general-purpose I/O. This
register is not in the map in peripheral or expanded modes while the EMK control bit in MODE register is
set. Therefore, these accesses will be echoed externally.

Table 4-14. EBICTL Field Descriptions

Field Description
7:0 Data Direction Port K Bits
DDRK 0 Associated pin is a high-impedance input
1 Associated pin is an output
Note: It is unwise to write PORTK and DDRK as a word access. If you are changing port K pins from inputs to
outputs, the data may have extra transitions during the write. It is best to initialize PORTK before enabling
as outputs.
Note: To ensure that you read the correct value from the PORTK pins, always wait at least one cycle after writing
to the DDRK register before reading from the PORTK register.
4.4 Functional Description

4.4.1

The external signals LSTRB, R/W, and ABO indicate the type of bus access that is taking place. Accesses
to the internal RAM module are the only type of access that would produce LSTRB = ABO = 1, because
the internal RAM is specifically designed to allow misaligned 16-bit accesses in a single cycle. In these
cases the data for the address that was accessed is on the low half of the data bus and the data for
address + 1 is on the high half of the data bus. This is summarized in Table 4-15.

Detecting Access Type from External Signals

Table 4-15. Access Type vs. Bus Control Pins

LSTRB ABO R/W Type of Access
1 0 1 8-bit read of an even address
0 1 1 8-bit read of an odd address
1 0 0 8-bit write of an even address
0 1 0 8-bit write of an odd address
150 MC9S12C-Family / MC9S12GC-Family Freescale Semiconductor
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Chapter 6 Background Debug Module (BDMV4) Block Description

6.3.2 Register Descriptions

Register Bit 7 6 5 4 3 2 1 Bit 0

Name

OxFF00 R X X X X X X 0 0
Reserved w

OxFFO1 R BDMACT Sbv TRACE UNSEC 0
BDMSTS W ENBDM ENTAG CLKSW

OxFF02 R X X X X X X X X
Reserved w

OxFF03 R X X X X X X X X
Reserved w

OxFF04 R X X X X X X X X
Reserved w

OxFF05 R X X X X X X X X
Reserved w

OxFF06 R
BDMCCR W CCR7 CCR6 CCR5 CCR4 CCR3 CCR2 CCR1 CCRO
OxFF07 R 0 REG14 REG13 REG12 REG11 0 0 0
BDMINR w

OxFF08 R 0 0 0 0 0 0 0 0
Reserved w

OxFF09 R 0 0 0 0 0 0 0 0
Reserved wW

OxFFOA R X X X X X X X X
Reserved w

OxFFOB R X X X X X X X X
Reserved wW

= Unimplemented, Reserved = Implemented (do not alter)
X = Indeterminate = Always read zero
Figure 6-2. BDM Register Summary
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Table 8-8. Clock Prescaler Values

Prescale Value Total Divisor Maximum Minimum
Value Bus Clock(") Bus Clock(®

00000 Divide by 2 4 MHz 1 MHz
00001 Divide by 4 8 MHz 2 MHz
00010 Divide by 6 12 MHz 3 MHz
00011 Divide by 8 16 MHz 4 MHz
00100 Divide by 10 20 MHz 5 MHz
00101 Divide by 12 24 MHz 6 MHz
00110 Divide by 14 28 MHz 7 MHz
00111 Divide by 16 32 MHz 8 MHz
01000 Divide by 18 36 MHz 9 MHz
01001 Divide by 20 40 MHz 10 MHz
01010 Divide by 22 44 MHz 11 MHz
01011 Divide by 24 48 MHz 12 MHz
01100 Divide by 26 52 MHz 13 MHz
01101 Divide by 28 56 MHz 14 MHz
01110 Divide by 30 60 MHz 15 MHz
01111 Divide by 32 64 MHz 16 MHz
10000 Divide by 34 68 MHz 17 MHz
10001 Divide by 36 72 MHz 18 MHz
10010 Divide by 38 76 MHz 19 MHz
10011 Divide by 40 80 MHz 20 MHz
10100 Divide by 42 84 MHz 21 MHz
10101 Divide by 44 88 MHz 22 MHz
10110 Divide by 46 92 MHz 23 MHz
10111 Divide by 48 96 MHz 24 MHz
11000 Divide by 50 100 MHz 25 MHz
11001 Divide by 52 104 MHz 26 MHz
11010 Divide by 54 108 MHz 27 MHz
11011 Divide by 56 112 MHz 28 MHz
11100 Divide by 58 116 MHz 29 MHz
11101 Divide by 60 120 MHz 30 MHz
11110 Divide by 62 124 MHz 31 MHz
11111 Divide by 64 128 MHz 32 MHz

1. Maximum ATD conversion clock frequency I1s 2 MHz. The maximum allowed bus clock frequency IS

shown in this column.

2. Minimum ATD conversion clock frequency is 500 kHz. The minimum allowed bus clock frequency

is shown in this column.

Chapter 8 Analog-to-Digital Converter (ATD10B8C) Block Description
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Chapter 8 Analog-to-Digital Converter (ATD10B8C) Block Description

8.3.2.10 ATD Status Register 1 (ATDSTAT1)

This read-only register contains the Conversion Complete Flags.

Module Base + 0x000B

7 6 5 4 3 2 1 0
R CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCFO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved
Figure 8-12. ATD Status Register 1 (ATDSTAT1)
Read: Anytime
Write: Anytime, no effect
Table 8-16. ATDSTAT1 Field Descriptions
Field Description
7-0 Conversion Complete Flag x (x =7, 6, 5, 4, 3, 2, 1, 0) — A conversion complete flag is set at the end of each

when one of the following occurs:
A) Write to ATDCTLS5 (a new conversion sequence is started)

C) If AFFC = 1 and read of result register ATDDRx
0 Conversion number x not completed
1 Conversion number x has completed, result ready in ATDDRx

B) If AFFC = 0 and read of ATDSTAT1 followed by read of result register ATDDRx

CCF[7:0] |conversion in a conversion sequence. The flags are associated with the conversion position in a sequence (and
also the result register number). Therefore, CCFO is set when the first conversion in a sequence is complete and
the result is available in result register ATDDRO; CCF1 is set when the second conversion in a sequence is
complete and the result is available in ATDDR1, and so forth. A flag CCFx (x =7, 6, 5, 4, 3, 2, 1, 0) is cleared

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family
Rev 01.24

241



Chapter 9
Clocks and Reset Generator (CRGV4) Block Description

9.1 Introduction

This specification describes the function of the clocks and reset generator (CRGV4).

9.1.1 Features

The main features of this block are:
* Phase-locked loop (PLL) frequency multiplier
— Reference divider
— Automatic bandwidth control mode for low-jitter operation
— Automatic frequency lock detector
— CPU interrupt on entry or exit from locked condition
— Self-clock mode in absence of reference clock
* System clock generator
— Clock quality check
— Clock switch for either oscillator- or PLL-based system clocks
— User selectable disabling of clocks during wait mode for reduced power consumption
*  Computer operating properly (COP) watchdog timer with time-out clear window
* System reset generation from the following possible sources:
— Power-on reset

— Low voltage reset
Refer to the device overview section for availability of this feature.

— COP reset
— Loss of clock reset
— External pin reset

* Real-time interrupt (RTT)
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Chapter 9 Clocks and Reset Generator (CRGV4) Block Description

Power-on Reset

Voltage
ReQUIator Low Voltage Reset !
CRG I
RESET
X« q Reset System Reset
Clock CM fail Generator
< XCLKS,, Monitor = :
0SCCLK é Clock Quality
Oscil- = Checker
mﬂ’ | a Bus Clock
ator o >
m .XTAL N (@)
COP RTI Core Clock >
Oscillator Clock >
Registers
(Xl AL > PLLCLK .
m‘ VDDPLL > PLL Clock and Reset Real-Time Interrupt >
X« VsspLL > Control PLL Lock Interrupt
Self-Clock Mode

Interrupt
! Refer to the device overview section for availability of the low-voltage reset feature.

Figure 9-1. CRG Block Diagram

9.2 External Signal Description

This section lists and describes the signals that connect off chip.

9.2.1 VpppLLs VsspLL — PLL Operating Voltage, PLL Ground

These pins provides operating voltage (Vpppr 1) and ground (Vggpy 1) for the PLL circuitry. This allows
the supply voltage to the PLL to be independently bypassed. Even if PLL usage is not required Vpppy 1
and Vggpy 1, must be connected properly.

9.2.2 XFC — PLL Loop Filter Pin

A passive external loop filter must be placed on the XFC pin. The filter is a second-order, low-pass filter
to eliminate the VCO input ripple. The value of the external filter network and the reference frequency
determines the speed of the corrections and the stability of the PLL. Refer to the device overview chapter
for calculation of PLL loop filter (XFC) components. If PLL usage is not required the XFC pin must be

tied to VDDPLL‘
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Chapter 9 Clocks and Reset Generator (CRGV4) Block Description
9.4.5 Computer Operating Properly Watchdog (COP)

WAIT(COPWAI), _
STOP(PSTPPCE), CR[2:0]
COP enable 0:0:0 CR[2:0]

0:0:1

OSCCLK

gating condition

= Clock Gat
Clock Gate COP TIMEOUT

———— >

Figure 9-21. Clock Chain for COP

The COP (free running watchdog timer) enables the user to check that a program is running and
sequencing properly. The COP is disabled out of reset. When the COP is being used, software is
responsible for keeping the COP from timing out. If the COP times out it is an indication that the software
is no longer being executed in the intended sequence; thus a system reset is initiated (see Section 9.5.2,
“Computer Operating Properly Watchdog (COP) Reset).” The COP runs with a gated OSCCLK (see
Section Figure 9-21., “Clock Chain for COP”). Three control bits in the COPCTL register allow selection
of seven COP time-out periods.

When COP is enabled, the program must write 0x0055 and 0xO0AA (in this order) to the ARMCOP
register during the selected time-out period. As soon as this is done, the COP time-out period is restarted.
If the program fails to do this and the COP times out, the part will reset. Also, if any value other than
0x0055 or 0xO0AA is written, the part is immediately reset.

Windowed COP operation is enabled by setting WCOP in the COPCTL register. In this mode, writes to
the ARMCOP register to clear the COP timer must occur in the last 25% of the selected time-out period.
A premature write will immediately reset the part.

If PCE bit is set, the COP will continue to run in pseudo-stop mode.

9.4.6 Real-Time Interrupt (RTI)

The RTI can be used to generate a hardware interrupt at a fixed periodic rate. If enabled (by setting
RTIE=1), this interrupt will occur at the rate selected by the RTICTL register. The RTI runs with a gated
OSCCLK (see Section Figure 9-22., “Clock Chain for RTT”). At the end of the RTT time-out period the
RTIF flag is set to 1 and a new RTI time-out period starts immediately.

A write to the RTICTL register restarts the RTI time-out period.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

NOTE

Reading this register when in any other mode other than sleep or
initialization mode may return an incorrect value. For MCUs with dual
CPUs, this may result in a CPU fault condition.

Writing to this register when in special modes can alter the MSCAN
functionality.

10.3.2.15 MSCAN Transmit Error Counter (CANTXERR)

This register reflects the status of the MSCAN transmit error counter.

Module Base + 0x000F

7

6

5

4

3

2

1

0

R| TXERR7 TXERR6 TXERR5 TXERR4 TXERR3 TXERR2 TXERR1 TXERRO
w
Reset: 0 0 0 0 0 0 0 0

= Unimplemented

Figure 10-18. MSCAN Transmit Error Counter (CANTXERR)

Read: Only when in sleep mode (SLPRQ = 1 and SLPAK = 1) or initialization mode (INITRQ =1 and
INITAK = 1)

Write: Unimplemented

NOTE

Reading this register when in any other mode other than sleep or
initialization mode, may return an incorrect value. For MCUs with dual
CPUs, this may result in a CPU fault condition.

Writing to this register when in special modes can alter the MSCAN
functionality.
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Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV2)

10.3.2.17 MSCAN Identifier Mask Registers (CANIDMRO-CANIDMR?)

The identifier mask register specifies which of the corresponding bits in the identifier acceptance register
are relevant for acceptance filtering. To receive standard identifiers in 32 bit filter mode, it is required to
program the last three bits (AM[2:0]) in the mask registers CANIDMR1 and CANIDMRS to “don’t care.”
To receive standard identifiers in 16 bit filter mode, it is required to program the last three bits (AM[2:0])
in the mask registers CANIDMR1, CANIDMR3, CANIDMRS, and CANIDMR?7 to “don’t care.”

Module Base + 0x0014 (CANIDMRO)

0x0015 (CANIDMR1)
0x0016 (CANIDMR2)
0x0017 (CANIDMRS3)

7 6 5 4 3 2 1 0

Vl?/ AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0

VI?/ AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0

VF; AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Reset 0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0

Vl?l AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Reset 0 0 0 0 0 0 0 0

Figure 10-21. MSCAN Identifier Mask Registers (First Bank) — CANIDMRO-CANIDMR3

Read: Anytime
Write: Anytime in initialization mode (INITRQ = 1 and INITAK = 1)

Table 10-21. CANIDMRO-CANIDMR3 Register Field Descriptions

Field Description

7:0 Acceptance Mask Bits — If a particular bit in this register is cleared, this indicates that the corresponding bit in
AM[7:0] the identifier acceptance register must be the same as its identifier bit before a match is detected. The message
is accepted if all such bits match. If a bit is set, it indicates that the state of the corresponding bit in the identifier
acceptance register does not affect whether or not the message is accepted.

0 Match corresponding acceptance code register and identifier bits
1 Ignore corresponding acceptance code register bit
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

12.3.2.11 Reserved Registers (PWMSCNTX)

The registers PWMSCNTA and PWMSCNTB are reserved for factory testing of the PWM module and
are not available in normal modes.

Module Base + 0x000A

R 0 0 0 0 0 0 0 0
W
Reset 0 0 0 0 0 0 0 0

:: Unimplemented or Reserved

Figure 12-13. Reserved Register (PWMSCNTA)

Module Base + 0x000B

R 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 12-14. Reserved Register (PWMSCNTB)
Read: always read 0x0000 in normal modes

Write: unimplemented in normal modes

NOTE
Writing to these registers when in special modes can alter the PWM
functionality.
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Chapter 12 Pulse-Width Modulator (PWM8B6CV1) Block Description

12.4.1.3 Clock Select

Each PWM channel has the capability of selecting one of two clocks. For channels 0, 1, 4, and 5 the clock
choices are clock A or clock SA. For channels 2 and 3 the choices are clock B or clock SB. The clock
selection is done with the PCLKx control bits in the PWMCLK register.

NOTE

Changing clock control bits while channels are operating can cause
irregularities in the PWM outputs.

12.4.2 PWM Channel Timers

The main part of the PWM module are the actual timers. Each of the timer channels has a counter, a period
register and a duty register (each are 8 bit). The waveform output period is controlled by a match between
the period register and the value in the counter. The duty is controlled by a match between the duty register
and the counter value and causes the state of the output to change during the period. The starting polarity
of the output is also selectable on a per channel basis. Figure 12-35 shows a block diagram for PWM timer.

Clock Source
From Port PWMP
8-Bit Counter om ort.
GATE > Data Register
PWMCNTXx
(clock edge sync) A
Tp/down| reset 8-Bit Compare = o oM M
PWMDTYx _ U u »
Q| X X | ToPin
R Driver
8-Bit Compare = A A
PWMPERx Y
PPOLx
o/ -
Ly Tl—{ [F
Q < CAEx
Q
Ro———mm
PWMEX
Figure 12-35. PWM Timer Channel Block Diagram
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Chapter 13 Serial Communications Interface (S12SCIV2) Block Description

In Figure 13-14 the verification samples RT3 and RTS determine that the first low detected was noise and
not the beginning of a start bit. The RT clock is reset and the start bit search begins again. The noise flag
is not set because the noise occurred before the start bit was found.

|

[ STARTBIT ——————»|«——|SB
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_p o
_ o
—_ o
—» o
—» o
—» o
_p o

~— ~— ~— ~— N [sp) <t [Yo) — — N @ < [Yo) [{=) ~ [ee) (2] o o [Te] [{e} — N @
RTCLOCKCOUNT E E E E E R ERECEREREERREREgEgR2ZTITL2E2ELCEER
CCoOCo@CoeCoeoeCoeCeCeeCeeCoeCoeeekbibEREEEEL T o

RESET RT CLOCK + + + + + +

Figure 13-14. Start Bit Search Example 1

In Figure 13-15, verification sample at RT3 is high. The RT3 sample sets the noise flag. Although the
perceived bit time is misaligned, the data samples RTS8, RT9, and RT10 are within the bit time and data

recovery is successful.
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Figure 13-15. Start Bit Search Example 2
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Chapter 14
Serial Peripheral Interface (SPIV3) Block Description

14.1

Introduction

The SPI module allows a duplex, synchronous, serial communication between the MCU and peripheral
devices. Software can poll the SPI status flags or the SPI operation can be interrupt driven.

1411 Features

The SPIV3 includes these distinctive features:

Master mode and slave mode

Bidirectional mode

Slave select output

Mode fault error flag with CPU interrupt capability
Double-buffered data register

Serial clock with programmable polarity and phase
Control of SPI operation during wait mode

14.1.2 Modes of Operation

The SPI functions in three modes, run, wait, and stop.

Run Mode

This is the basic mode of operation.

Wait Mode

SPI operation in wait mode is a configurable low power mode, controlled by the SPISWAI bit
located in the SPICR2 register. In wait mode, if the SPISWAI bit is clear, the SPI operates like in
Run Mode. If the SPISWALI bit is set, the SPI goes into a power conservative state, with the SPI
clock generation turned off. If the SPI is configured as a master, any transmission in progress stops,
but is resumed after CPU goes into Run Mode. If the SPI is configured as a slave, reception and
transmission of a byte continues, so that the slave stays synchronized to the master.

Stop Mode

The SPI is inactive in stop mode for reduced power consumption. If the SPI is configured as a
master, any transmission in progress stops, but is resumed after CPU goes into run mode. If the SPI
is configured as a slave, reception and transmission of a byte continues, so that the slave stays
synchronized to the master.

This is a high level description only, detailed descriptions of operating modes are contained in
Section 14.4, “Functional Description.”
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Chapter 14 Serial Peripheral Interface (SPIV3) Block Description

Table 14-2. SPICR1 Field Descriptions

Field Description
7 SPI Interrupt Enable Bit — This bit enables SPI interrupt requests, if SPIF or MODF status flag is set.
SPIE 0 SPIl interrupts disabled.
1 SPl interrupts enabled.
6 SPI System Enable Bit — This bit enables the SPI system and dedicates the SPI port pins to SPI system
SPE functions. If SPE is cleared, SPI is disabled and forced into idle state, status bits in SPISR register are reset.
0 SPI disabled (lower power consumption).
1 SPI enabled, port pins are dedicated to SPI functions.
5 SPI Transmit Interrupt Enable — This bit enables SPI interrupt requests, if SPTEF flag is set.
SPTIE 0 SPTEF interrupt disabled.
1 SPTEF interrupt enabled.
4 SPI Master/Slave Mode Select Bit — This bit selects, if the SPI operates in master or slave mode. Switching
MSTR the SPI from master to slave or vice versa forces the SPI system into idle state.
0 SPlis in slave mode
1 SPIlis in master mode
3 SPI Clock Polarity Bit — This bit selects an inverted or non-inverted SPI clock. To transmit data between SPI
CPOL modules, the SPI modules must have identical CPOL values. In master mode, a change of this bit will abort a
transmission in progress and force the SPI system into idle state.
0 Active-high clocks selected. In idle state SCK is low.
1 Active-low clocks selected. In idle state SCK is high.
2 SPI Clock Phase Bit — This bit is used to select the SPI clock format. In master mode, a change of this bit will
CPHA abort a transmission in progress and force the SPI system into idle state.
0 Sampling of data occurs at odd edges (1,3,5,...,15) of the SCK clock
1 Sampling of data occurs at even edges (2,4,6,...,16) of the SCK clock
1 Slave Select Output Enable — The SS output feature is enabled only in master mode, if MODFEN is set, by
SSOE asserting the SSOE as shown in Table 14-3. In master mode, a change of this bit will abort a transmission in
progress and force the SPI system into idle state.
0 LSB-First Enable — This bit does not affect the position of the MSB and LSB in the data register. Reads and
LSBFE writes of the data register always have the MSB in bit 7. In master mode, a change of this bit will abort a
transmission in progress and force the SPI system into idle state.
0 Data is transferred most significant bit first.
1 Data is transferred least significant bit first.
Table 14-3. SS Input / Output Selection
MODFEN SSOE Master Mode Slave Mode
0 0 SS not used by SPI SS input
0 1 SS not used by SPI SSinput
1 0 SS input with MODF feature SS input
1 1 SS is slave select output SS input
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Chapter 14 Serial Peripheral Interface (SPIV3) Block Description

14.5 Reset

The reset values of registers and signals are described in the Memory Map and Registers section (see
Section 14.3, “Memory Map and Register Definition”) which details the registers and their bit-fields.

» Ifa data transmission occurs in slave mode after reset without a write to SPIDR, it will transmit
garbage, or the byte last received from the master before the reset.

* Reading from the SPIDR after reset will always read a byte of zeros.

14.6 Interrupts

The SPIV3 only originates interrupt requests when SPI is enabled (SPE bit in SPICR1 set). The following
is a description of how the SPIV3 makes a request and how the MCU should acknowledge that request.
The interrupt vector offset and interrupt priority are chip dependent.

The interrupt flags MODF, SPIF and SPTEF are logically ORed to generate an interrupt request.

14.6.1 MODF

MODF occurs when the master detects an error on the SS pin. The master SPI must be configured for the
MODF feature (see Table 14-3). After MODF is set, the current transfer is aborted and the following bit is
changed:

*  MSTR =0, The master bit in SPICR1 resets.

The MODF interrupt is reflected in the status register MODF flag. Clearing the flag will also clear the
interrupt. This interrupt will stay active while the MODF flag is set. MODF has an automatic clearing
process which is described in Section 14.3.2.4, “SPI Status Register (SPISR).”

14.6.2 SPIF

SPIF occurs when new data has been received and copied to the SPI Data Register. After SPIF is set, it
does not clear until it is serviced. SPIF has an automatic clearing process which is described in

Section 14.3.2.4, “SPI Status Register (SPISR).” In the event that the SPIF is not serviced before the end
of the next transfer (i.e. SPIF remains active throughout another transfer), the latter transfers will be
ignored and no new data will be copied into the SPIDR.

14.6.3 SPTEF

SPTEF occurs when the SPI Data Register is ready to accept new data. After SPTEF is set, it does not clear
until it is serviced. SPTEF has an automatic clearing process which is described in Section 14.3.2.4, “SPI
Status Register (SPISR).”

Freescale Semiconductor MC9S12C-Family / MC9S12GC-Family 433
Rev 01.24



h o
g |

Chapter 19 64 Kbyte Flash Module (S12FTS64KV4)
MODULE BASE + 0x0000
Flash Registers
16 byt
MODULE BASE + 0x000F § bytes
FLASH_START = 0x4000
0x4400
0x4800
0x5000 Flash Protected Low Sectors
1, 2, 4, 8 Kbytes
0x6000 Ox3E
Flash Array
0x8000
16K PAGED
MEMORY
0x38 | 0x39 | Ox3A | 0x3B | 0x3C | 0x3D | 003E | Ox3F
0xC000
- Flash Protected High Sectors
OxE000 Ox3F ™ 2,4, 8,16 Kbytes
0xF000
0xF800
FLASH_END = OxFFFF
0xFFO00—0xFFOF (Flash Configuration Field)
Note: 0x38—0x3F correspond to the PPAGE register content
Figure 19-3. Flash Memory Map
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