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NOTE

This documentation covers all devices in the S12XD, S12XB and S12XA
families. A full list of these devices and their features can be found in the

following chapters:

* E.1 Memory Sizes and Package Options S12XD - Family

* E.2 Memory Sizes and Package Options SI2XA & S12XB Family

* E.5 Peripheral Sets S12XD - Family
» E.6 Peripheral Sets SI2XA & S12XB - Family

* Table 1-6 Partnames, Masksets and assigned PartID’s
This document includes different sections for SI2XDPIM, SIXMMC,

S12XDBG, S12XEETX and S12XFTX because the different masksets of
the S12XD, S12XB and S12XA families include differnt configurations or
versions of the modules or have different memory sizes. Table 0-1 shows the

maskset specific chapters in this documentation.

Table 0-1. Maskset Specific Documentation

L15Y M84E M42E
Chapters in this Documentation (512k (256K (128K
Flash) Flash) Flash)
Chapter 21 External Bus Interface (S12XEBIV2) 787 v v
Chapter 17 Memory Mapping Control (S12XMMCV?2) 613 v
Chapter 18 Memory Mapping Control (S12XMMCV3) 649 v v
Chapter 19 Debug (S12XDBGV2) 691 v
Chapter 20 S12X Debug (S12XDBGV3) Module 743 v v
Chapter 22 DP512 Port Integration Module (S12XDP512PIMV2) 805 v
Chapter 23 DQ256 Port Integration Module (S12XDQ256PIMV2) 899 v
Chapter 24 DG128 Port Integration Module (S12XDG128PIMV2) 973 v
Chapter 25 2 Kbyte EEPROM Module (S12XEETX2KV1) 1037 v
Chapter 26 4 Kbyte EEPROM Module (S12XEETX4KV2) 1071 v v
Chapter 27 512 Kbyte Flash Module (S12XFTX512K4V2) 1105 v
Chapter 28 256 Kbyte Flash Module (S12XFTX256K2V1) 1147 v
Chapter 29 128 Kbyte Flash Module (S12XFTX128K1V1) 1189 v
Chapter 5 Analog-to-Digital Converter (S12ATD10B8CV3) 157 v v
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Chapter 1 Device Overview MC9S12XD-Family describes pinouts, detailed pin description , interrupts
and register map of the cover part MC9S12XDP512 (maskset L15Y). For availability of the modules on
other members of the S12XA, S12XB and S12XD families please refer to Appendix E Derivative

Differences. For pinout explanations of the different parts refer to E.7 Pinout explanations:. For a list of
available partnames /masksets refer to Table 1-6.
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Chapter 1 Device Overview MC9S12XD-Family

1.1 Introduction

The MC9S12XD family will retain the low cost, power consumption, EMC and code-size efficiency
advantages currently enjoyed by users of Freescale's existing 16-Bit MC9S12 MCU Family.

Based around an enhanced S12 core, the MC9S12XD family will deliver 2 to 5 times the performance of
a 25-MHz S12 whilst retaining a high degree of pin and code compatibility with the S12.

The MC9S12XD family introduces the performance boosting XGATE module. Using enhanced DMA
functionality, this parallel processing module offloads the CPU by providing high-speed data processing
and transfer between peripheral modules, RAM, Flash EEPROM and I/O ports. Providing up to 80 MIPS
of performance additional to the CPU, the XGATE can access all peripherals, Flash EEPROM and the
RAM block.

The MC9S12XD family is composed of standard on-chip peripherals including up to 512 Kbytes of Flash
EEPROM, 32 Kbytes of RAM, 4 Kbytes of EEPROM, six asynchronous serial communications interfaces
(SCI), three serial peripheral interfaces (SPI), an 8-channel IC/OC enhanced capture timer, an 8-channel,
10-bit analog-to-digital converter, a 16-channel, 10-bit analog-to-digital converter, an 8-channel
pulse-width modulator (PWM), five CAN 2.0 A, B software compatible modules (MSCAN12), two
inter-IC bus blocks, and a periodic interrupt timer. The MC9S12XD family has full 16-bit data paths
throughout.

The non-multiplexed expanded bus interface available on the 144-pin versions allows an easy interface to
external memories

The inclusion of a PLL circuit allows power consumption and performance to be adjusted to suit
operational requirements. System power consumption can be further improved with the new “fast exit from
stop mode” feature.

In addition to the I/O ports available in each module, up to 25 further I/O ports are available with interrupt
capability allowing wake-up from stop or wait mode.

Family members in 144-pin LQFP will be available with external bus interface and parts in 112-pin LQFP
or 80-pin QFP package without external bus interface. See Appendix E Derivative Differences for package
options.
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1.1.1 MC9S12XD/B/A Family Features

This section lists the features which are available on
MCO9S12XDP512RMV2. See Appendix E Derivative Differences for
availability of features and memory sizes on other family members.

HCS12X Core
— 16-bit HCS12X CPU
— Upward compatible with MC9S12 instruction set
— Interrupt stacking and programmer’s model identical to MC9S12

Instruction queue
— Enhanced indexed addressing
— Enhanced instruction set
— EBI (external bus interface)
— MMC (module mapping control)
— INT (interrupt controller)
— DBG (debug module to monitor HCS12X CPU and XGATE bus activity)
— BDM (background debug mode)
XGATE (peripheral coprocessor)

— Parallel processing module off loads the CPU by providing high-speed data processing and
transfer

— Data transfer between Flash EEPROM, RAM, peripheral modules, and I/O ports
PIT (periodic interrupt timer)

— Four timers with independent time-out periods

— Time-out periods selectable between 1 and 224 bus clock cycles
CRG (clock and reset generator)

— Low noise/low power Pierce oscillator

— PLL

— COP watchdog

— Real time interrupt

— Clock monitor

— Fast wake-up from stop mode

Port H & Port J with interrupt functionality

— Digital filtering

— Programmable rising or falling edge trigger

Memory

— 512, 256 and 128-Kbyte Flash EEPROM

— 4 and 2-Kbyte EEPROM

— 32, 16 and 12-Kbyte RAM

One 16-channel and one 8-channel ADC (analog-to-digital converter)

MC9S12XDP512 Data Sheet, Rev. 2.21
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— 10-bit resolution

— External and internal conversion trigger capabilityFiveFourTwo 1M bit per second,
CAN 2.0 A, B software compatible modules

— Five receive and three transmit buffers
— Flexible identifier filter programmable as 2 x 32 bit, 4 x 16 bit, or 8 x 8 bit
— Four separate interrupt channels for Rx, Tx, error, and wake-up
— Low-pass filter wake-up function
— Loop-back for self-test operation
» ECT (enhanced capture timer)
— 16-bit main counter with 7-bit prescaler
— 8 programmable input capture or output compare channels
— Four 8-bit or two 16-bit pulse accumulators
* 8 PWM (pulse-width modulator) channels
— Programmable period and duty cycle
— 8-bit 8-channel or 16-bit 4-channel
— Separate control for each pulse width and duty cycle
— Center-aligned or left-aligned outputs
— Programmable clock select logic with a wide range of frequencies
— Fast emergency shutdown input
+ Serial interfaces

— SixFourTwo asynchronous serial communication interfaces (SCI) with additional LIN support
and selectable IrDA 1.4 return-to-zero-inverted (RZI) format with programmable pulse width

— ThreeTwo Synchronous Serial Peripheral Interfaces (SPI)
*  TwoOne IIC (Inter-1C bus) Modules
— Compatible with IIC bus standard
— Multi-master operation
— Software programmable for one of 256 different serial clock frequencies
*  On-Chip Voltage Regulator
— Two parallel, linear voltage regulators with bandgap reference
— Low-voltage detect (LVD) with low-voltage interrupt (LVI)
— Power-on reset (POR) circuit
— 3.3-V-5.5-V operation
— Low-voltage reset (LVR)
— Ultra low-power wake-up timer
* 144-pin LQFP, 112-pin LQFP, and 80-pin QFP packages
— 1/0 lines with 5-V input and drive capability
— Input threshold on external bus interface inputs switchable for 3.3-V or 5-V operation
— 5-V A/D converter inputs
— Operation at 80 MHz equivalent to 40-MHz bus speed
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» Development support
— Single-wire background debug™ mode (BDM)
— Four on-chip hardware breakpoints

1.1.2 Modes of Operation

Normal expanded mode, Emulation of single-chip mode and Emulation of
expanded mode are ony available on family members with an external bus
interface in 144-pin LQFP. See Appendix E Derivative Differences for
package options.

User modes:

» Normal and emulation operating modes
— Normal single-chip mode
— Normal expanded mode
— Emulation of single-chip mode
— Emulation of expanded mode

* Special Operating Modes
— Special single-chip mode with active background debug mode
— Special test mode (Freescale use only)

Low-power modes:
* System stop modes
— Pseudo stop mode
— Full stop mode
* System wait mode

1.1.3 Block Diagram

Figure 1-1 shows a block diagram of theMC9S12X-Family. The block diagram shows all modules
available on cover part MC9S12XDP512RM V2. Availability of modules on other family members see
Appendix E Derivative Differences. Figure 1-2 shows blocks integrated on maskset M42E. The 16 channel
ATD Converter is routed to pins PADOO - PAD15 on maskset M42E. See Chapter 4 Analog-to-Digital
Converter (ATD10B16CV4) Block Description 123.
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1.1.4 Device Memory Map

Table 1-1shows the device register memory map of the MC9S12XDP512. Available modules on other
Family members please refer to Appendix E Derivative Differences

Unimplemented register space shown in Table 1-1 is not allocated to any module. Writing to these
locations have no effect. Read access to these locations returns zero. Figure 1-1 shows the global address
mapping for the parts listed in Table 1-2.

Table 1-1. Device Register Memory Map

Size
Address Module (Bytes)
0x0000-0x0009 PIM (port integration module) 10

0x000A—-0x000B | MMC (memory map control) 2
0x000C—-0x000D | PIM (port integration module) 2
0xO000E—Ox000F | EBI (external bus interface) 2
0x0010-0x0017 | MMC (memory map control) 8
2
2
4

0x0018-0x0019 Unimplemented

0x001A-0x001B | Device ID register

0x001C-0x001F | PIM (port integration module)

0x0020-0x002F DBG (debug module) 16
0x0030-0x0031 MMC (memory map control) 2
0x0032-0x0033 PIM (port integration module) 2
0x0034-0x003F | CRG (clock and reset generator) 12
0x0040-0x007F ECT (enhanced capture timer 16-bit 8-channel)s 64
0x0080-0x00AF | ATD1 (analog-to-digital converter 10-bit 16-channel) 48
0x00B0-0x00B7 | IIC1 (inter IC bus) 8
0x00B8-0x00C7 | Reserved 16
0x00B8-0x00BF | SCI2 (serial communications interface) 8
0x00C0-0x00C7 | SCI3 (serial communications interface) 8
0x00C8-0x00CF | SCIO (serial communications interface) 8
0x00D0-0x00D7 | SCI1 (serial communications interface) 8
0x00D8—-0x00DF | SPIO (serial peripheral interface) 8
0x00E0-Ox00E7 | IICO (inter IC bus) 8
O0X00E8-0x00EF | Unimplemented 8
0xO0F0—0x00F7 | SPI1 (serial peripheral interface) 8
0x00F8-0x013F | Reserved 8
0x00F8—-0x00FF | SPI2 (serial peripheral interface) 8
0x0100-0x010F Flash control register 16
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Table 1-1. Device Register Memory Map (continued)
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Address

Module

Size
(Bytes)

0x0110-0x011B

EEPROM control register

12

0x011C-0x011F

MMC (memory map control)

4

0x0120-0x012F

INT (interrupt module)

16

0x0130-0x013F

Reserved

16

0x0130-0x0137

SCl4 (serial communications interface)

8

0x0138-0x013F

SCI5 (serial communications interface)

8

0x0140-0x017F

CANO (scalable CAN)

64

0x0180-0x01BF

CANL1 (scalable CAN)

64

0x0180-0x023F

Reserved

192

0x01CO-Ox01FF

CAN2 (scalable CAN)

64

0x0200-0x023F

Reserved

64

0x0200-0x023F

CAN3 (scalable CAN)

64

0x0240-0x027F

PIM (port integration module)

64

0x0280-0x02BF

CAN4 (scalable CAN)

64

0x02C0-0x02DF

Reserved

32

0x02C0-0x02DF

ATDO (analog-to-digital converter 10 bit 8-channel)

32

0x02E0-Ox02EF

Unimplemented

16

0x02F0—-0x02F7

Voltage regulator

0x02F8-0x02FF

Unimplemented

0x0300-0x0327

PWM (pulse-width modulator 8 channels)

40

0x0328-0x033F

Unimplemented

24

0x0340-0x0367

Periodic interrupt timer

40

0x0368-0x037F

Unimplemented

24

0x0380-0x03BF

XGATE

64

0x03C0-0x03FF

Unimplemented

64

0x0400-0x07FF

Unimplemented

1024
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Table 1-2. Device Internal Resources (see Figure 1-3)

Device RAMSIZE/ EEPROMSIZE/ FLASHSIZE/
RAM_LOW EEPROM_LOW FLASH_LOW
9S12XDP512 32K 4K 512K
OXOF_8000 0x13_F000 0x78_0000
9S12XDT512 20K 4K 512K
O0XOF_B000 0x13_F000 0x78_0000
9S12XA512 32K 4K 512K
OXOF_8000 0x13_F000 0x78_0000
9S12XDG128 12K 2K 128K
0xOF_D000 0x13_F800 7E_0000
3S12XDG128 12K 2K 128K
0XOF_D000 0x13_F800 7E_0000
9S12XD128 8K 2K 128K
OXOF_E000 0x13_F800 7E_0000
9S12XD64 4K 1K 64K
0XOF_F000 0x13_FCO00 7F_0000
9S12XB128 6K 1K 128K
OXOF_E800 0x13_FCO00 7E_0000
9S12XA128 12K 2K 128K
O0XOF_D000 0x13_F800 7E_0000
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Table 1-3. Device Internal Resources (see Figure 1-4)

Device RAMSIZE/ EEPROMSIZE/ FLASHSIZEO/ FLASHSIZE1/
RAM_LOW EEPROM_LOW FLASH_LOW FLASH_HIGH
9S12XDT384 20K 4K 128K 256K
OXOF_B000 0x13_F000 0x79_FFFF 0x7C_0000
9S12XDQ256 16K 4K
OXOF_C000 0x13_F000
9S12XDT256 16K 4K
OXOF_C000 0x13_F000
9S12XD256 14K 4K 128K 128K
OXOF_C800 0x13_F000 0x79_FFFF OX7E_0000
9S12XA256 16K 4K
OXOF_C000 0x13_F000
9S12XB256 10K 2K
OxOF_D800 0x13_F800
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Figure 1-5. GATE Global Address Mapping
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Table 1-4. XGATE Resources (see Figure 1-5)
Device XGRANMSIZE XGFLASHSIZE?
XGRAM_LOW XGFLASH_HIGH
9S12XDP512 32K
O0xOF_8000
9S12XDT512 20K
0xOF_B000
9S12XDT384 20K
0xOF_B000
9S12XA512 32K
OxOF_8000 30K
9S12XDQ256 16K Ox78_7FFF
O0xOF_C000
9S12XD256 14K
OxOF_C800
9S12XB256 10K
0xOF_D800
9S12XA256 16K
0xOF_C000
1 Available Flah Memory 30K on all listed parts
MC9S12XDP512 Data Sheet, Rev. 2.21
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Figure 1-6. XGATE Global Address Mapping
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Table 1-5. XGATE Resources (see Figure 1-6)

Device XGRAMSIZE XGRAM_LOW
9S12XDG128 12K OXOF_D000
3S12XDG128 12K OXOF_D000

9S12XD128 8K OXOF_E000
9S12XD64 4K OXOF_F000
9S12XB128 6K OXOF_E800
9S12XA128 12K OXOF_D000

MC9S12XDP512 Data Sheet, Rev. 2.21
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1.1.5 Part ID Assignments & Maskset Numbers

The part ID is located in two 8-bit registers PARTIDH and PARTIDL (addresses 0x001A and 0x001B).
The read-only value is a unique part ID for each revision of the chip. Table 1-6 shows the assigned part ID
number and Mask Set number.

Table 1-6. Part Names, Masksets and Assigned Part ID Numbers

Part Names Mask Set Number Part ID?
MC9S12XDP512 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
MC9S12XDT512 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412

MC9S12XA512 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
MC9S12XDT384 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
MC9S12XDQ256
OMB4E/1M84E 0xC000/0xC001
OL15Y/1L15Y/0M23S 0xC410/0xC4110xC412
MC9S12XDT256
OMB4E/1M84E 0xC000/0xC001
OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
MC9S12XD256
OMB4E/1M84E 0xC000/0xC001
MC9S12XB256 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
OMB4E/1M84E 0xC000/0xC001
MC9S12XA256 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
OMB4E/1M84E 0xC000/0xC001
OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
MC9S12XDG128
OM42E/1M42E/2M42E 0xC100/0xC101/0xC102
OL15Y/1L15Y/0M23S 0xC410/0xC4110xC412
MC9S12XD128
OM42E/1M42E/2M42E 0xC100/0xC101/0xC102
MC9S12XA128 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
OM42E/1M42E/2M42E 0xC100/0xC101/0xC102
MC9S12XB128 OL15Y/1L15Y/0M23S 0xC410/0xC411/0xC412
OM42E/1M42E/2M42E 0xC100/0xC101/0xC102

1 The coding is as follows:

Bit 15-12: Major family identifier
Bit 11-8: Minor family identifier

Bit 7-4: Major mask set revision number including FAB transfers
Bit 3-0: Minor — non full — mask set revision

Signal Description

This section describes signals that connect off-chip. It includes a pinout diagram, a table of signal
properties, and detailed discussion of signals.

1.2.1 Device Pinout

The MC9S12XD family of devices offers pin-compatible packaged devices to assist with system
development and accommodate expansion of the application.

MC9S12XDP512 Data Sheet, Rev. 2.21
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The S12XD, S12XA and S12XB family devices are offered in the following packages:
* 144-pin LQFP package with an external bus interface (address/data bus)
* 112-pin LQFP without external bus interface
* 80-pin QFP without external bus interface

See Appendix E Derivative Differences for package options.

CAUTION

Most the /O Pins have different functionality depending on the module
configuration. Not all functions are shown in the following pinouts. Please
refer to Table 1-7 for a complete description. For avalability of the modules
on different family members refer to Appendix E Derivative Differences.
For pinout explanations of the different parts refer to E.7 Pinout
explanations:

MC9S12XDP512 Data Sheet, Rev. 2.21
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1.2.2 Signal Properties Summary

Table 1-7 summarizes the pin functionality of the MC9S12XDP512. For available modules on other parts
of the S12XD, S12XB and S12XA family please refer to Appendix E Derivative Differences.

Table 1-7. Signal Properties Summary (Sheet 1 of 4)

Internal Pull
Pin Pin Pin Pin Pin Power Resistor
Name Name Name Name Name Suop! Description
Function 1| Function 2 |Function 3|Function 4 |Function 5 PRl Reset
CTRL
State
EXTAL — — — — VoDPLL NA NA  |Oscillator pins
XTAL — — — — VbppLL NA NA
RESET — — — — VDDpR PULLUP External reset
TEST — — — — N.A. RESET pin | DOWN |Test input
VREGEN — — — — Vppx PUCR Up |Voltage regulator enable
Input
XFC — — — — VoppLL NA NA  |PLL loop filter
BKGD MODC — — — Vppx | Always on Up Background debug
PAD[23:08]| AN[23:8] — — — Vppa PERO/ Disabled [Port AD 1/O, Port AD inputs
PER1 of ATD1 and
analog inputs of ATD1
PAD[07:00]| AN[7:0] — — — Vppa PER1 Disabled [Port AD I/O, Port AD inputs
of ATDO and
analog inputs of ATDO
PA[7:0] — — — — VbDR PUCR Disabled |Port A I/O
PB[7:0] — — — — VDDpR PUCR Disabled |Port BI/O
PA[7:0] |ADDR[15:8]| IVD[15:8] — — VbDRr PUCR Disabled [Port A I/O, address bus,
internal visibility data
PB[7:1] | ADDR[7:1] | IVD[7:0] — — VDDpR PUCR Disabled |Port B I/0, address bus,
internal visibility data
PBO ADDRO ubsS VbpRr PUCR Disabled [Port B I/O, address bus,
upper data strobe
PC[7:0] | DATA[15:8] — — — VbDR PUCR Disabled [Port C I/O, data bus
PD[7:0] DATA[7:0] — — — VDDpR PUCR Disabled |Port D I/O, data bus
PE7 ECLKX2 XCLKS — — VbDR PUCR Up |Port E I/O, system clock
output, clock select
PE6 TAGHI MODB — — VDDpR While RESET Port E /0, tag high, mode
pin is low: down input
PE5 RE MODA TAGLO — VDDR While RESET Port E I/0, read enable,
pin is low: down mode input, tag low input
PE4 ECLK — — — VbDR PUCR Up |Port E I/O, bus clock output
PE3 LSTRB LDS EROMCTL — VDDR PUCR Up |Port E I/O, low byte data
strobe, EROMON control
PE2 R/W WE — — VDDR PUCR Up |Port E I/O, read/write
PE1 IRQ — — — VDpR PUCR Up |Port E Input, maskable
interrupt

MC9S12XDP512 Data Sheet, Rev. 2.21
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Table 1-7. Signal Properties Summary (Sheet 2 of 4)
Internal Pull
Pin Pin Pin Pin Pin Resistor
Power —
Name Name Name Name Name Suppl Description
Function 1| Function 2 |Function 3|Function 4|Function 5|>"PPY Reset
CTRL
State
PEO XIRQ — — — VbpRr PUCR Up [Port E input, non-maskable
interrupt
PH7 KWH7 SS2 TXD5 — Vppr | PERH/PPSH |Disabled|Port H I/O, interrupt, SS of
SPI2, TXD of SCI5
PH6 KWH6 SCK2 RXD5 — VDDR PERH/ Disabled |Port H I/O, interrupt, SCK of
PPSH SPI2, RXD of SCI5
PH5 KWH5 MOSI2 TXD4 — VpDRr PERH/ Disabled |Port H I/O, interrupt, MOSI
PPSH of SPI2, TXD of SCl4
PH4 KWH4 MISO2 RXD4 — Vpopr | PERH/PPSH |Disabled |Port H I/O, interrupt, MISO
of SPI2, RXD of SCl4
PH3 KWH3 Ss1 — — Vppr | PERH/PPSH | Disabled |Port H 1/O, interrupt, SS of
SPI1
PH2 KWH2 SCK1 — — Vppr | PERH/PPSH |Disabled [Port H I/O, interrupt, SCK of
SPI1
PH1 KWH1 MOSI1 — — Vppr | PERH/PPSH |Disabled |Port H I/O, interrupt, MOSI
of SPI1
PHO KWHO MISO1 — — Vppr | PERH/PPSH |Disabled |Port H I/O, interrupt, MISO
of SPI1
PJ7 KWJ7 TXCAN4 SCLO TXCANO | Vppx PERJ/ Up |Port J I/O, interrupt, TX of
PPSJ CAN4, SCL of lICO, TX of
CANO
PJ6 KWJ6 RXCAN4 SDAO RXCANO | Vppx PERJ/ Up |PortJI/O, interrupt, RX of
PPSJ CAN4, SDA of 1IC0, RX of
CANO
PJ5 KWJ5 SCL1 Cs2 — Vppx PERJ/ Up |PortJI/O, interrupt, SCL of
PPSJ IIC1, chip select 2
PJ4 KwJ4 SDA1 CSO — Vppx PERJ/ Up |Port J I/O, interrupt, SDA of
PPSJ IIC1, chip select 0
PJ2 KWJ2 Cs1 — — Vppx PERJ/ Up [Port JI/O, interrupt, chip
PPSJ select 1
PJ1 KWJ1 TXD2 — — Vppx PERJ/ Up |PortJ /O, interrupt, TXD of
PPSJ SCI2
PJO KWJo RXD2 Cs3 — Vppx PERJ/ Up |Port J /O, interrupt, RXD of
PPSJ SCI2
PK7 — — — — Vppx PUCR Up |PortK1/O
PK[5:4] — — — — Vppx PUCR Up |PortKI1/O
PK7 EWAIT ROMCTL — — Vppx PUCR Up |Port K 1/O, EWAIT input,
ROM on control
PK[6:4] ADDR ACC[2:0] — — Vppx PUCR Up Port K 1/O, extended
[22:20] addresses, access source
for external access
PK3 ADDR19 | IQSTAT3 — — Vppx PUCR Up |Extended address, PIPE
status
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Table 1-7. Signal Properties Summary (Sheet 3 of 4)

Internal Pull
Pin Pin Pin Pin Pin Resistor
Power —
Name Name Name Name Name Suppl Description
Function 1| Function 2 |Function 3|Function 4|Function 5|>“PPY Reset
CTRL
State
PK2 ADDR18 | IQSTAT2 — — Vbbx PUCR Up |Extended address, PIPE
status
PK1 ADDR17 | IQSTAT1 — — Vppx PUCR Up |Extended address, PIPE
status
PKO ADDR16 | IQSTATO — — Vbbx PUCR Up |Extended address, PIPE
status
PM7 TXCAN3 TXD3 TXCAN4 — Vpbx PERM/ Disabled |Port M I/0, TX of CAN3 and
PPSM CAN4, TXD of SCI3
PM6 RXCAN3 RXD3 RXCAN4 — Vppx |PERM/PPSM |Disabled|Port M I/O RX of CAN3 and
CAN4, RXD of SCI3
PM5 TXCAN2 | TXCANO | TXCAN4 SCKO Vppx |PERM/PPSM |Disabled|Port M I/0O CANO, CAN2,
CAN4, SCK of SPIO
PM4 RXCAN2 | RXCANO | RXCAN4 MOSIO Vppx |PERM/PPSM |Disabled|Port M /O, CANO, CAN2,
CAN4, MOSI of SPIO
PM3 TXCAN1 TXCANO — SSO0 Vppx |PERM/PPSM |Disabled |Port M I/Q TX of CAN1,
CANO, SS of SPIO
PM2 RXCAN1 | RXCANO — MISO0 Vppx |PERM/PPSM |Disabled|Port M I/0O, RX of CANL,
CANO, MISO of SPIO
PM1 TXCANO — — Vppx |PERM/PPSM |Disabled|Port M I/O, TX of CANO
PMO RXCANO — — Vppx |PERM/PPSM |Disabled|Port M I/O, RX of CANO
PP7 KWP7 PWM7 SCK2 — Vppx PERP/ Disabled [Port P I/O, interrupt, channel
PPSP 7
of PWM, SCK of SPI2
PP6 KWP6 PWM6 SS2 — Vppx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 6 of PWM, SS of SPI2
PP5 KWP5 PWM5 MOSI2 — Vppx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 5 of PWM, MOSI of SPI2
PP4 KWP4 PWM4 MISO2 — Vppx PERP/ Disabled [Port P I/O, interrupt, channel
PPSP 4 of PWM, MISO2 of SPI2
PP3 KWP3 PWM3 SS1 — Vppx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 3 of PWM, SS of SPI1
PP2 KWP2 PWM2 SCK1 — Vppx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 2 of PWM, SCK of SPI1
PP1 KWP1 PWM1 MOSI1 — Vppx PERP/ Disabled [Port P I/O, interrupt, channel
PPSP 1 of PWM, MOSI of SPI1
PPO KWPO PWMO MISO1 — Vppx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 0 of PWM, MISO2 of SPI1
PS7 SSO — — — Vppx PERS/ Up |PortS /O, SS of SPIO
PPSS
PS6 SCKO — — — Vbbx PERS/ Up |Port S /O, SCK of SPIO
PPSS
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Table 1-7. Signal Properties Summary (Sheet 4 of 4)

Internal Pull
Pin Pin Pin Pin Pin Resistor
Power -
Name Name Name Name Name Suppl Description
Function 1| Function 2 |Function 3|Function 4|Function 5|>"PPY Reset
CTRL
State

PS5 MOSIO — — — Vppx PERS/ Up [Port S I/0, MOSI of SPIO
PPSS

PS4 MISO0 — — — Vppx PERS/ Up [Port S I/0, MISO of SPIO
PPSS

PS3 TXD1 — — — Vppx PERS/ Up |Port S 1/O, TXD of SCI1
PPSS

PS2 RXD1 — — — Vppx PERS/ Up [Port S 1/0, RXD of SCI1
PPSS

PS1 TXDO — — — Vo) PERS/ Up |PortS I/O, TXD of SCIO
PPSS

PSO RXDO — — — Vppx PERS/ Up [Port S 1/0, RXD of SCIO
PPSS

PT[7:0] I0C[7:0] — — — Vppx PERT/ Disabled [Port T I/O, timer channels
PPST
NOTE

For devices assembled in 80-pin and 112-pin packages all non-bonded out
pins should be configured as outputs after reset in order to avoid current
drawn from floating inputs. Refer to Table 1-7 for affected pins.

1.2.3 Detailed Signal Descriptions

NOTE

This section describes all pins which are availabe on the cover part
MC9S12XDP512 in 144-pin LQFP package. For modules and pinout
explanations of the different family members refer to E.7 Pinout
explanations: and E.5 Peripheral Sets S12XD - Family and E.6 Peripheral
Sets S12XA & S12XB - Family

1.2.3.1 EXTAL, XTAL — Oscillator Pins

EXTAL and XTAL are the crystal driver and external clock pins. On reset all the device clocks are derived
from the EXTAL input frequency. XTAL is the crystal output.

1.2.3.2 RESET — External Reset Pin

The RESET pin is an active low bidirectional control signal. It acts as an input to initialize the MCU to a
known start-up state. As an output it is driven ;ow to indicate when any internal MCU reset source triggers.
The RESET pin has an internal pullup device.
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1.2.3.3 TEST — Test Pin
This input only pin is reserved for test. This pin has a pulldown device.

NOTE
The TEST pin must be tied to Vg in all applications.

1.2.34 VREGEN — Voltage Regulator Enable Pin

This input only pin enables or disables the on-chip voltage regulator. The input has a pullup device.

1.2.35 XFC — PLL Loop Filter Pin

Please ask your Freescale representative for the interactive application note to compute PLL loop filter
elements. Any current leakage on this pin must be avoided.

VpppLL VbppLL

1

Cs
MCU

Ro T

XFC

Figure 1-10. PLL Loop Filter Connections

1.2.3.6 BKGD / MODC — Background Debug and Mode Pin

The BKGD/MODC pin is used as a pseudo-open-drain pin for the background debug communication. It
is used as a MCU operating mode select pin during reset. The state of this pin is latched to the MODC bit
at the rising edge of RESET. The BKGD pin has a pullup device.

1.2.3.7  PAD[23:8] / AN[23:8] — Port AD Input Pins of ATD1

PADJ[23:8] are general-purpose input or output pins and analog inputs AN[23:8] of the analog-to-digital
converter ATDI1.

1.2.3.8  PAD[7:0] / AN[7:0] — Port AD Input Pins of ATDO

PAD[7:0] are general-purpose input or output pins and analog inputs AN[7:0] of the analog-to-digital
converter ATDO.

1.2.3.9  PAD[15:0] / AN[15:0] — Port AD Input Pins of ATD1

PAD[15:0] are general-purpose input or output pins and analog inputs AN[15:0] of the analog-to-digital
converter ATDI1.
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1.2.3.10 PA[7:0] / ADDR[15:8] / IVD[15:8] — Port A 1/O Pins

PA[7:0] are general-purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the external address bus. In MCU emulation modes of operation, these pins are used for external
address bus and internal visibility read data.

1.2.3.11 PB[7:1] / ADDR[7:1] / IVD[7:1] — Port B I/O Pins

PB[7:1] are general-purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the external address bus. In MCU emulation modes of operation, these pins are used for external
address bus and internal visibility read data.

1.2.3.12 PBO/ADDRO/UDS/IVD[0] — Port B I/O Pin O

PBO is a general-purpose input or output pin. In MCU expanded modes of operation, this pin is used for
the external address bus ADDRO or as upper data strobe signal. In MCU emulation modes of operation,
this pin is used for external address bus ADDRO and internal visibility read data IVDO.

1.2.3.13 PBJ[7:0] — Port B I/O Pins

PB[7:0] are general-purpose input or output pins.

1.2.3.14 PC[7:0] / DATA [15:8] — Port C I/O Pins

PCJ[7:0] are general-purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the external data bus.

The input voltage thresholds for PC[7:0] can be configured to reduced levels, to allow data from an external
3.3-V peripheral to be read by the MCU operating at 5.0 V. The input voltage thresholds for PC[7:0] are
configured to reduced levels out of reset in expanded and emulation modes. The input voltage thresholds
for PC[7:0] are configured to 5-V levels out of reset in normal modes.

1.2.3.15 PD[7:0] / DATA [7:0] — Port D I/O Pins

PD[7:0] are general-purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the external data bus.

The input voltage thresholds for PD[7:0] can be configured to reduced levels, to allow data from an
external 3.3-V peripheral to be read by the MCU operating at 5.0 V. The input voltage thresholds for
PD[7:0] are configured to reduced levels out of reset in expanded and emulation modes. The input voltage
thresholds for PC[7:0] are configured to 5-V levels out of reset in normal modes.

1.2.3.16 PE7/ECLKX2/XCLKS — Port E I/O Pin 7

PE7 is a general-purpose input or output pin. The XCLKS is an input signal which controls whether a
crystal in combination with the internal loop controlled (low power) Pierce oscillator is used or whether
full swing Pierce oscillator/external clock circuitry is used.
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The XCLKS signal selects the oscillator configuration during reset low phase while a clock quality check
is ongoing. This is the case for:

*  Power on reset or low-voltage reset
*  Clock monitor reset
* Any reset while in self-clock mode or full stop mode

The selected oscillator configuration is frozen with the rising edge of reset.

The pin can be configured to drive the internal system clock ECLKX2.

EXTAL |1
C
MCU ] Crystal or
—— Ceramic Resonator
XTAL I I

c, =
— VsspLL

Figure 1-11. Loop Controlled Pierce Oscillator Connections (PE7 = 1)

EXTAL ||
Cy
MCU D —
R Crystal or
B I_:_I Ceramic Resonator
Rs

XTAL T i i

C, =

—_— VsspLL

Figure 1-12. Full Swing Pierce Oscillator Connections (PE7 = 0)

CMOS-Compatible
EXTAL External Oscillator
MCU
XTAL+—— Not Connected

Figure 1-13. External Clock Connections (PE7 = 0)

1.2.3.17 PE6/MODB / TAGHI — Port E I/0 Pin 6

PE®6 is a general-purpose input or output pin. It is used as a MCU operating mode select pin during reset.
The state of this pin is latched to the MODB bit at the rising edge of RESET. This pin is an input with a
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pull-down device which is only active when RESET is low. TAGHI is used to tag the high half of the
instruction word being read into the instruction queue.

The input voltage threshold for PE6 can be configured to reduced levels, to allow data from an external
3.3-V peripheral to be read by the MCU operating at 5.0 V. The input voltage threshold for PE6 is
configured to reduced levels out of reset in expanded and emulation modes.

1.2.3.18 PE5/MODA /TAGLO/RE — Port EI/O Pin 5

PES is a general-purpose input or output pin. It is used as a MCU operating mode select pin during reset.
The state of this pin is latched to the MODA bit at the rising edge of RESET. This pin is shared with the
read enable RE output. This pin is an input with a pull-down device which is only active when RESET is
low. TAGLO is used to tag the low half of the instruction word being read into the instruction queue.

The input voltage threshold for PES can be configured to reduced levels, to allow data from an external
3.3-V peripheral to be read by the MCU operating at 5.0 V. The input voltage threshold for PES is
configured to reduced levels out of reset in expanded and emulation modes.

1.2.3.19 PE4/ECLK — Port E1/O Pin 4

PE4 is a general-purpose input or output pin. It can be configured to drive the internal bus clock ECLK.
ECLK can be used as a timing reference.

1.2.3.20 PE3/LSTRB/LDS/EROMCTL— Port E I/O Pin 3

PE3 is a general-purpose input or output pin. In MCU expanded modes of operation, LSTRB or LDS can
be used for the low byte strobe function to indicate the type of bus access. At the rising edge of RESET
the state of this pin is latched to the EROMON bit.

1.2.3.21 PE2/R/W/WE—Port E I/O Pin 2

PE2 is a general-purpose input or output pin. In MCU expanded modes of operations, this pin drives the
read/write output signal or write enable output signal for the external bus. It indicates the direction of data
on the external bus

1.2.3.22 PE[6:2] — Port E I/O Pins
PE[6:2] are general-purpose input or output pins.

1.2.3.23 PE1/IRQ — Port E Input Pin 1

PEI is a general-purpose input pin and the maskable interrupt request input that provides a means of
applying asynchronous interrupt requests. This will wake up the MCU from stop or wait mode.

1.2.3.24 PEO/XIRQ — Port E Input Pin O

PEO is a general-purpose input pin and the non-maskable interrupt request input that provides a means of
applying asynchronous interrupt requests. This will wake up the MCU from stop or wait mode.
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1.2.3.25 PH7/KWH7/SS2/TXD5 — Port H I/O Pin 7

PH7 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as slave select pin SS of the serial peripheral
interface 2 (SPI2). It can be configured as the transmit pin TXD of serial communication interface 5
(SCIY).

1.2.3.26 PH6/KWH6/SCK2/RXD5 — Port H I/O Pin 6

PHG6 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as serial clock pin SCK of the serial peripheral
interface 2 (SPI2). It can be configured as the receive pin (RXD) of serial communication interface 5
(SCIS).

1.2.3.27 PH5/KWH5/MOSI2 / TXD4 — Port H 1/0O Pin 5

PHS is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as master output (during master mode) or slave input
pin (during slave mode) MOSI of the serial peripheral interface 2 (SPI2). It can be configured as the
transmit pin TXD of serial communication interface 4 (SCI4).

1.2.3.28 PH4/KWH4 /MISO2 / RXD4 — Port H I/O Pin 4

PH4 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as master input (during master mode) or slave output
(during slave mode) pin MISO of the serial peripheral interface 2 (SPI2). It can be configured as the receive
pin RXD of serial communication interface 4 (SCI4).

1.2.3.29 PH3/KWH3/SS1— PortHI/OPin 3

PH3 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as slave select pin SS of the serial peripheral
interface 1 (SPI1).

1.2.3.30 PH2/KWH2/SCK1 — Port HI/O Pin 2

PH2 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as serial clock pin SCK of the serial peripheral
interface 1 (SPI1).

1.2.3.31 PH1/KWH1/MOSI1— Port HI/OPin 1

PHI is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as master output (during master mode) or slave input
pin (during slave mode) MOSI of the serial peripheral interface 1 (SPI1).
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1.2.3.32 PHO/KWHO/MISO1 — Port HI/OPinO

PHO is a general-purpose input or output pin. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured as master input (during master mode) or slave output
(during slave mode) pin MISO of the serial peripheral interface 1 (SPI1).

1.2.3.33 PJ7/KWJ7/TXCAN4/SCLO/TXCANO— PORT J I/O Pin 7

PJ7 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the transmit pin TXCAN for the scalable controller area
network controller 0 or 4 (CANO or CAN4) or as the serial clock pin SCL of the IICO module.

1.2.3.34 PJ6/KWJ6/RXCAN4/SDAO/RXCANO — PORT J I/O Pin 6

PJ6 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the receive pin RXCAN for the scalable controller area
network controller 0 or 4 (CANO or CAN4) or as the serial data pin SDA of the IICO module.

1.2.3.35 PJI5/KWJI5/SCL1/CS2 —PORTJI/OPIn5

PJ5 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the serial clock pin SCL of the IIC1 module. It can be
configured to provide a chip-select output.

1.2.3.36 PJ4/KWJ4/SDA1/CS0O— PORT J I/O Pin 4

PJ4 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the serial data pin SDA of the I[IC1 module. It can be
configured to provide a chip-select output.

1.23.37 PJ2/KWJ2/CS1—PORTJI/OPin 2

PJ2 is a general-purpose input or output pins. It can be configured to generate an interrupt causing the
MCU to exit stop or wait mode. It can be configured to provide a chip-select output.

1.2.3.38 PJ1/KWJ1/TXD2 —PORTJI/OPin1

PJ1 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the transmit pin TXD of the serial communication
interface 2 (SCI2).

1.2.3.39 PJO/KWJIO/RXD2/CS3 — PORT J /O Pin O

PJO is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as the receive pin RXD of the serial communication interface
2 (SCI2).1t can be configured to provide a chip-select output.
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1.2.3.40 PK7/EWAIT/ROMCTL — Port K I/O Pin 7

PKY7 is a general-purpose input or output pin. During MCU emulation modes and normal expanded modes
of operation, this pin is used to enable the Flash EEPROM memory in the memory map (ROMCTL). At
the rising edge of RESET, the state of this pin is latched to the ROMON bit. The EWAIT input signal
maintains the external bus access until the external device is ready to capture data (write) or provide data
(read).

The input voltage threshold for PK7 can be configured to reduced levels, to allow data from an external
3.3-V peripheral to be read by the MCU operating at 5.0 V. The input voltage threshold for PK7 is
configured to reduced levels out of reset in expanded and emulation modes.

1.2.3.41 PK[6:4] / ADDR[22:20] / ACC[2:0] — Port K I/O Pin [6:4]

PK[6:4] are general-purpose input or output pins. During MCU expanded modes of operation, the
ACC[2:0] signals are used to indicate the access source of the bus cycle. This pins also provide the
expanded addresses ADDR[22:20] for the external bus. In Emulation modes ACC[2:0] is available and is
time multiplexed with the high addresses

1.2.3.42 PK[3:0] / ADDR[19:16] / IQSTAT[3:0] — Port K I/O Pins [3:0]

PK3-PKO are general-purpose input or output pins. In MCU expanded modes of operation, these pins
provide the expanded address ADDR[19:16] for the external bus and carry instruction pipe information.
1.2.3.43 PK7,PK[5:0] — Port K I/O Pins 7 & [5:0]

PK7 and PK[5:0] are general-purpose input or output pins.

1.2.3.44 PM7/TXCAN3/TXCAN4 / TXD3 — Port M I/O Pin 7

PM7 is a general-purpose input or output pin. It can be configured as the transmit pin TXCAN of the
scalable controller area network controller 3 or 4 (CAN3 or CAN4). PM7 can be configured as the transmit
pin TXD3 of the serial communication interface 3 (SCI3).

1.2.3.45 PM6/RXCAN3/RXCAN4 /RXD3 — Port M I/O Pin 6

PM6 is a general-purpose input or output pin. It can be configured as the receive pin RXCAN of the
scalable controller area network controller 3 or 4 (CAN3 or CAN4). PM6 can be configured as the receive
pin RXD3 of the serial communication interface 3 (SCI3).

1.2.3.46 PM5/TXCANO/TXCAN2/TXCAN4 /SCKO — Port M 1/O Pin 5

PMS5 is a general-purpose input or output pin. It can be configured as the transmit pin TXCAN of the
scalable controller area network controllers 0, 2 or 4 (CANO, CAN2, or CAN4). It can be configured as
the serial clock pin SCK of the serial peripheral interface 0 (SPI0).
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1.2.3.47 PM4 ]/ RXCANO/RXCAN2/RXCAN4 / MOSIO — Port M I/O Pin 4

PM4 is a general-purpose input or output pin. It can be configured as the receive pin RXCAN of the
scalable controller area network controllers 0, 2, or 4 (CANO, CAN2, or CAN4). It can be configured as
the master output (during master mode) or slave input pin (during slave mode) MOSI for the serial
peripheral interface 0 (SPI0).

1.2.3.48 PM3/TXCAN1/TXCANO/SSO— Port M 1/O Pin 3
PM3 is a general-purpose input or output pin. It can be configured as the transmit pin TXCAN of the

scalable controller area network controllers 1 or 0 (CAN1 or CANO). It can be configured as the slave
select pin SS of the serial peripheral interface 0 (SPIO0).
1.2.3.49 PM2/RXCAN1/RXCANO/MISOO — Port M I/O Pin 2

PM2 is a general-purpose input or output pin. It can be configured as the receive pin RXCAN of the
scalable controller area network controllers 1 or 0 (CAN1 or CANO). It can be configured as the master
input (during master mode) or slave output pin (during slave mode) MISO for the serial peripheral
interface 0 (SPIO).

1.2.3.50 PM1/TXCANO — Port MI/O Pin 1

PMI1 is a general-purpose input or output pin. It can be configured as the transmit pin TXCAN of the
scalable controller area network controller 0 (CANO).

1.2.3.51 PMO/RXCANO — Port M I/O Pin O

PMO is a general-purpose input or output pin. It can be configured as the receive pin RXCAN of the
scalable controller area network controller 0 (CANO).

1.2.3.52 PP7/KWP7/PWM7/SCK2 — Port P I/O Pin 7

PP7 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 7 output. It can
be configured as serial clock pin SCK of the serial peripheral interface 2 (SP12).

1.2.3.53 PP6/KWP6/PWM6 /SS2 — Port P I/O Pin 6

PP6 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 6 output. It can
be configured as slave select pin SS of the serial peripheral interface 2 (SPI2).

1.2.3.54 PP5/KWP5/PWM5/MOSI2 — Port P 1/0O Pin 5

PPS5 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 5 output. It can
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be configured as master output (during master mode) or slave input pin (during slave mode) MOSI of the
serial peripheral interface 2 (SPI2).

1.2.3.55 PP4/KWP4/PWM4 [ MISO2 — Port P I/O Pin 4

PP4 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 4 output. It can
be configured as master input (during master mode) or slave output (during slave mode) pin MISO of the
serial peripheral interface 2 (SPI2).

1.2.3.56 PP3/KWP3/PWM3/SS1— PortP I/OPin 3

PP3 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 3 output. It can
be configured as slave select pin SS of the serial peripheral interface 1 (SPI1).

1.2.3.57 PP2/KWP2/PWM2/SCK1— Port P I/O Pin 2

PP2 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 2 output. It can
be configured as serial clock pin SCK of the serial peripheral interface 1 (SPI1).

1.2.3.58 PP1/KWP1/PWM1/MOSI1— Port P1/OPin 1

PP1 is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 1 output. It can
be configured as master output (during master mode) or slave input pin (during slave mode) MOSI of the
serial peripheral interface 1 (SPI1).

1.2.3.59 PPO/KWPO/PWMO/MISO1 — Port PI/OPin0

PPO is a general-purpose input or output pin. It can be configured to generate an interrupt causing the MCU
to exit stop or wait mode. It can be configured as pulse width modulator (PWM) channel 0 output. It can
be configured as master input (during master mode) or slave output (during slave mode) pin MISO of the
serial peripheral interface 1 (SPI1).

1.2.3.60 PS7/SS0— PortSI/OPin7

PS7 is a general-purpose input or output pin. It can be configured as the slave select pin SS of the serial
peripheral interface 0 (SPIO).

1.2.3.61 PS6/SCKO—Port SI/OPin6

PS6 is a general-purpose input or output pin. It can be configured as the serial clock pin SCK of the serial
peripheral interface 0 (SPIO).
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1.2.3.62 PS5/MOSIO —Port S1/0OPin 5

PS5 is a general-purpose input or output pin. It can be configured as master output (during master mode)
or slave input pin (during slave mode) MOSI of the serial peripheral interface 0 (SPIO).

1.2.3.63 PS4/ MISOO0 — Port S1/0 Pin 4

PS4 is a general-purpose input or output pin. It can be configured as master input (during master mode) or
slave output pin (during slave mode) MOSI of the serial peripheral interface 0 (SPI0).

1.2.3.64 PS3/TXD1—PortS1/OPin 3

PS3 is a general-purpose input or output pin. It can be configured as the transmit pin TXD of serial
communication interface 1 (SCI1).

1.2.3.65 PS2/RXD1—Port SI/O Pin 2

PS2 is a general-purpose input or output pin. It can be configured as the receive pin RXD of serial
communication interface 1 (SCI1).

1.2.3.66 PS1/TXDO —PortSI1/OPiIn1

PS1 is a general-purpose input or output pin. It can be configured as the transmit pin TXD of serial
communication interface 0 (SCIO).

1.2.3.67 PSO/RXDO—PortSI/OPINO

PSO0 is a general-purpose input or output pin. It can be configured as the receive pin RXD of serial
communication interface 0 (SCIO).

1.2.3.68 PT[7:0] /10C[7:0] — Port T I/O Pins [7:0]

PT[7:0] are general-purpose input or output pins. They can be configured as input capture or output
compare pins IOC[7:0] of the enhanced capture timer (ECT).

1.2.4 Power Supply Pins
MCI9S12XDP512RMV?2 power and ground pins are described below.

NOTE
All Vg pins must be connected together in the application.

1.24.1 VDDXl’ VDDXZ’ VSSXl’VSSXZ — Power and Ground Pins for I/O Drivers

External power and ground for I/O drivers. Because fast signal transitions place high, short-duration
current demands on the power supply, use bypass capacitors with high-frequency characteristics and place
them as close to the MCU as possible. Bypass requirements depend on how heavily the MCU pins are
loaded.
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1.2.4.2 Vopr1: Vobr2: Vssri, Vssre — Power and Ground Pins for I/O Drivers
and for Internal Voltage Regulator

External power and ground for I/O drivers and input to the internal voltage regulator. Because fast signal
transitions place high, short-duration current demands on the power supply, use bypass capacitors with
high-frequency characteristics and place them as close to the MCU as possible. Bypass requirements
depend on how heavily the MCU pins are loaded.

1.2.4.3 Vpp1: Vbbz: Vssi, Vsgo — Core Power Pins

Power is supplied to the MCU through Vp, and Vgg. Because fast signal transitions place high,
short-duration current demands on the power supply, use bypass capacitors with high-frequency
characteristics and place them as close to the MCU as possible. This 2.5-V supply is derived from the
internal voltage regulator. There is no static load on those pins allowed. The internal voltage regulator is
turned off, if Vrgggy 18 tied to ground.

NOTE
No load allowed except for bypass capacitors.

1.2.4.4 Vppa, Vssa — Power Supply Pins for ATD and Vigeg

Vppa» Vssa are the power supply and ground input pins for the voltage regulator and the analog-to-digital
converters.

1.2.45  Vgru, VR — ATD Reference Voltage Input Pins

Vgpy and Vg are the reference voltage input pins for the analog-to-digital converter.

1.2.4.6 VpppLL: VsspLL — Power Supply Pins for PLL

Provides operating voltage and ground for the oscillator and the phased-locked loop. This allows the
supply voltage to the oscillator and PLL to be bypassed independently. This 2.5-V voltage is generated by
the internal voltage regulator.

NOTE
No load allowed except for bypass capacitors.
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Table 1-8. MC9S12XD Family Power and Ground Connection Summary
Pin Number
Mnemonic . . . Nominal Description
144-Pin 112-Pin 80-Pin Voltage
LQFP LQFP QFP

I 15, 87 13, 65 9, 49 25V Internal power and ground generated by
Vest 2 16, 88 14, 66 10, 50 oV internal regulator
VppR1 53 41 29 50V External power and ground, supply to pin
Vesy 52 20 o8 oV drivers and internal voltage regulator
Vppxi 139 107 77 50V External power and ground, supply to pin
Veexy 138 106 76 oy |drivers
Vppx2 26 N.A. N.A. 50V External power and ground, supply to pin
Vsexa 27 N.A. N.A. oy |drivers
VppR2 82 N.A. N.A. 50V External power and ground, supply to pin
Vssro 81 N.A. N.A. oy |drivers

Vppa 107 83 59 50V Operating voltage and ground for the
Vsss 110 86 02 OV | eferenceforth internal volage reguietor,

allows the supply voltage to the A/D to be
bypassed independently.

VgL 109 85 61 ov Reference voltages for the analog-to-digital

Ven 108 84 60 5oy | converter
VboDPLL 55 43 31 25V Provides operating voltage and ground for
VaspLL 57 45 33 oV the phased-locked loop. This allows the

supply voltage to the PLL to be bypassed
independently. Internal power and ground
generated by internal regulator.
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