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Chapter 1
Device Overview (MC9S12XDP512V2)

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, and 1/O ports. Providing up to 80 MIPS of performance
additional to the CPU, the XGATE can access all peripherals and the RAM block.

The MC9S12XDP512 is composed of standard on-chip peripherals including 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-1C bus blocks, and a periodic interrupt timer. The MC9S12XDP512 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 1/0 ports are available with interrupt
capability allowing wake-up from stop or wait mode.

The MC9S12XDP512 will be available in 144-pin LQFP with external bus interface and in 112-pin LQFP
or 80-pin QFP package without external bus interface.
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Chapter 1 Device Overview (MC9S12XDP512V2)

1.1.1

Features

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 1/0O 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

8-Dbit ports with interrupt functionality

— Digital filtering

— Programmable rising or falling edge trigger

Memory

— 512-Kbyte Flash EEPROM

— 4-Kbyte EEPROM

— 32-Kbyte RAM

One 8-channel and one 16-channel ADC (analog-to-digital converter)
— 10-bit resolution

— External conversion trigger capability

MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

» Five 1 M 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
— Usable as interrupt inputs
» Serial interfaces

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

— Three Synchronous Serial Peripheral Interfaces (SPI)
e Two IIC (Inter-1C bus) Modules
— Compatible with 11C 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 (LV1)
— Power-on reset (POR) circuit
— 3.3-V-5.5-V operation
— Low-voltage reset (LVR)
— Ultra low-power wake-up timer
e 144 -pin LQFP, 112-pin LQFP, and 80-pin QFP packages
— 1/O 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

MC9S12XDP512 Data Sheet, Rev. 2.11

Freescale Semiconductor 25

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 1 Device Overview (MC9S12XDP512V2)

» Development support
— Single-wire background debug™ mode (BDM)
— Four on-chip hardware breakpoints

1.1.2 Modes of Operation

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:

e System stop modes
— Pseudo stop mode
— Full stop mode

e System wait mode

1.1.3 Block Diagram
Figure 1-1 shows a block diagram of the MC9S12XDP512 device.
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Figure 1-1. MC9S12XD-Family Block Diagram
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1.1.4

Device Memory Map
Table 1-1shows the device register memory map of the MC9S12XDP512.

Table 1-1. Device Register Memory Map

Address

Module

Size
(Bytes)

0x0000-0x0009

PIM (port integration module)

0x000A-0x000B

MMC (memory map control)

0x000C—0x000D

PIM (port integration module)

0x000E-0x000F

EBI (external bus interface)

0x0010-0x0017

MMC (memory map control)

0x0018-0x0019

Reserved

0x001A-0x001B

Device ID register

0x001C-0x001F

PIM (port integration module)

S L CH L B <2 B\ (R \C B o)

0x0020-0x002F

DBG (debug module)

—_
[e)]

0x0030-0x0031

MMC (memory map control)

N

0x0032-0x0033

PIM (port integration module)

0x0034-0x003F

CRG (clock and reset generator)

0x0040-0x007F

ECT (enhanced capture timer 16-bit 8-channel)s

0x0080-0x00AF

ATD1 (analog-to-digital converter 10-bit 16-channel)

0x00B0-0x00B7

IIC1 (inter IC bus)

0x00B8—-0x00BF

SCI2 (serial communications interface

0x00C0-0x00C7

0x00C8-0x00CF

SCIO (serial communications interface

0x00D0-0x00D7

)
SCI3 (serial communications interface)
)
)

SCI1 (serial communications interface

0x00D8-0x00DF

SPIO (serial peripheral interface)

0xO0EO0—-0x00E7

IICO (inter IC bus)

0xO0E8—-0x00EF

Reserved

0x00F0—-0x00F7

SPI1 (serial peripheral interface)

0x00F8-0x00FF

SPI2 (serial peripheral interface)

(0O | | | OC|OC| | | K|

0x0100-0x010F

Flash control register

—_
»

0x0110-0x011B

EEPROM control register

—_
N

0x011C-0x011F

MMC (memory map control)

N

0x0120-0x012F

INT (interrupt module)

—_
[}

0x0130-0x0137

SCl4 (serial communications interface)

0x0138-0x013F

SCI5 (serial communications interface)

o [ oo

0x0140-0x017F

CANO (scalable CAN)

»
X
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Chapter 1 Device Overview (MC9S12XDP512V2)

Table 1-1. Device Register Memory Map (continued)

Address Module (Bsyitzees)
0x0180-0x01BF | CANT (scalable CAN) 64
0x01C0-0x01FF | CAN2 (scalable CAN) 64
0x0200-0x023F | CANS3 (scalable CAN) 64
0x0240-0x027F | PIM (port integration module) 64
0x0280-0x02BF | CAN4 (scalable CAN) 64
0x02C0-0x02DF | ATDO (analog-to-digital converter 10 bit 8-channel) 32
0x02E0-0x02EF | Reserved 16
0x02F0-0x02F7 | Voltage regulator 8
0x02F8—-0x02FF | Reserved 8
0x0300-0x0327 PWM (pulse-width modulator 8 channels) 40
0x0328-0x033F | Reserved 24
0x0340-0x0367 Periodic interrupt timer 40
0x0368-0x037F | Reserved 24
0x0380-0x03BF | XGATE 64
0x03C0-0x03FF | Reserved 64
0x0400-0x07FF | Reserved 1024

NOTE

Reserved register space shown in Table 1-1 is not allocated to any module.
This register space is reserved for future use. Writing to these locations have
no effect. Read access to these locations returns zero.

MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

1.1.5 Address Mapping

1.1.5.1 Local-to-Global Address Mapping

$00_0000
2K Registers
$00_0800

$0000
. /) 7777777777
2K Registers $OF_8000 ; RAM 7
6*4K paged /
$0800 \ $0F_DFFF é/ L L L L L L L L A
N EEPROM Q: $OF_E000 7//////////
N JKRaged | N /7 8KRAM
80C00 IS N oy, 4 SOFFFFF ()
1K EEPROM N $10_0000
$1000 >\\\\\\\\\\ -
? RAM 7
4K paged
$2000 2////&9///A $18_F000 \Q EEPROM g
/ Q 3*1K paged N
// $13_FC00 [NNNNNSNNN\NY
[/ AOSONOMONNONNNNNN
7 $14._0000
$4000
Unpaged Flash
$8000
W
16K paged
bag PPAGE = $EO - = $78 0000
1
$C000 I PPAGES
| 29 * 16K
Unpaged Flash PPAGEI $FD
=$FD- > $7F_4000 Unpaged 16K
$FFFF Vectors or PPAGE $FD
PPAGE = $FE- > $7F_8000 Unpaged 16K
or PPAGE $FE
PPAGE = $FF- -=> $7F_C000
Unpaged 16K
or PPAGE $FF
$7F_FFFF
Figure 1-2. Local-to-Global Address Mapping S12X_CPU/S12X_BDM
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

XGATE Device Global Memory Map
Local Memory Map

$00_0000 n
2K Registers
$00_0800
$00_1000
$0000
2K Registers $OF 8000 V
$0800
$OF_FFFF
$10_0000
$7FFF
$8000 /
;5; RAM ///
$78_0800
/ 30KB FLASH
FFFF
$ Z $78_7FFF
$78_8000

- Not Used by XGATE

Figure 1-3. Local-to-Global Address Mapping XGATE

$7F_FFFF
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Chapter 1 Device Overview (MC9S12XDP512V2)

1.1.5.2 Logical Address Map

2-K Register Space

4-Kbytes EEPROM
four * 1K pages accessible through $0800-$0BFF

32-Kbytes RAM .
eight ¥ 4K pages accessible

through $1000-$1FFF

16-K Fixed Flash EEPROM

$8000 $7FFF

$8000 | 16-K Page Window
thirtytwo * 16-K Flash EEPROM Pages

EXT
$BFFF
$BF00 E#D'R/I visible on PPAGE = $FF
SBFFE (If Active)
$C000 $C000 | 16-K Fixed Flash EEPROM
-$I-:I;F-F- 2-K, 4-K, 8-K, or 16-K Protected Boot Sector
erro I(BIIPAMt t f ific BDM hard
_____ I ctive, except for specific ardware
%FFE(_—),(:) Vectors Vedtors V/ Vectors /A $FFFF | command, for Hetalls refer to BDM BlockGuide)
Normal Expanded Special
Single Chip Single Chip
Figure 1-4. Memory Map
MC9S12XDP512 Data Sheet, Rev. 2.11
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1.1.6

0x0000—-0x0009 Port Integration Module (PIM) Map 1 of 5

Detailed Register Map
The following tables show the detailed register map of the MC9S12XDP512.

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0000 PORTA \'7\/ PA7 PAG6 PA5 PA4 PA3 PA2 PA1 PAO
0x0001 PORTB \?v PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
0x0002 DDRA \?v DDRA7 | DDRA6 | DDRA5 | DDRA4 | DDRA3 | DDRA2 | DDRA1 | DDRAO
0x0003 DDRB \'7\/ DDRB7 | DDRB6 | DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
0x0004 PORTC \'7\/ PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
0x0005 PORTD \Tv PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
0x0006 DDRC \'7\/ DDRC7 | DDRC6 | DDRC5 | DDRC4 | DDRC3 | DDRC2 | DDRC1 | DDRCO
0x0007 DDRD \?v DDRD7 | DDRD6é | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
0x0008 PORTE \Tv PE7 PE6 PE5 PE4 PE3 PE2 PE PEO

R 0 0
0x0009 DDRE w DPRE7 | DDRE6 | DDRE5 | DDRE4 | DDRE3 | DDRE2

0x000A-0x000B Module Mapping Control (S12XMMC) Map 1 of 4
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

R
0x000A  MMCCTLO | 0 0 0 0 0 CS2E CS1E CSOE
0x000B MODE \?v MODC MODB MODA 0 0 0 0 0

0x000C-0x000D Port Integration Module (PIM) Map 2 of 5

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x000C PUCR VF\; PUPKE | BKPUE 0 PUPEE | PUPDE | PUPCE | PUPBE | PUPAE

R 0 0

0x000D RDRIV | RDPK RDPE RDPD RDPC RDPB RDPA

0x000E—0x000F External Bus Interface (S12XEBI) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Ox000E  EBICTLO \?v ITHRS 0 HDBE ASIZ4 ASIZ3 ASIZ2 ASIZ1 ASIZ0

R 0 0 0 0
Ox000F  EBICTLT | | EWAITE EXSTR2 | EXSTR1 | EXSTRO
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0010-0x0017 Module Mapping Control (S12XMMC) Map 2 of 4

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0010 GPAGE Wi 0 GP6 GP5 GP4 GP3 GP2 GP1 GPO
R
0x0011 DIRECT Wi DP15 DP14 DP13 DP12 DP11 DP10 DP9 DP8
0x0012 Reserved R 0 0 0 0 0 0 0 0
W
0x0013  MMCCTL1 \TV 0 0 0 0 0 EROMON | ROMHM | ROMON
R
0x0014 Reserved Wi 0 0 0 0 0 0 0 0
0x0015 Reserved R 0 0 0 0 0 0 0 0
W
0x0016 RPAGE \TV RP7 RP6 RP5 RP4 RP3 RP2 RP1 RPO
R
0x0017 EPAGE Wi EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO
0x0018-0x001B Miscellaneous Peripheral
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0018 Reserved 0 0 0 0 0 0 0 0
W
0x0019 Reserved R 0 0 0 0 0 0 0 0
W
0x001A PARTIDH \?v ! ! 0 0 0 ! 0 0
0x001B PARTIDL R 0 0 0 0 0 0 0 0
W
0x001C-0x001F Port Integration Module (PIM) Map 3 of 5
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x001C ECLKCTL \?V NECLK | NCLKX2 0 0 0 0 EDIVA EDIVO
R
0x001D Reserved 0 0 0 0 0 0 0 0
W
R 0 0 0 0 0 0
0x001E IRQCR Wi IRQE IRQEN
R 0 0 0 0 0 0 0 0
0x001F Reserved
W
MC9S12XDP512 Data Sheet, Rev. 2.11
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0x0020-0x0027 Debug Module (S12XDBG) Map

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0
0x0020 DBGCH1 Wi ARM TRIG XGSBPE BDM DBGBRK COMRV
0x0021 DBGSR R TBF EXTF 0 0 0 SSF2 SSF1 SSFO
W,
R
0x0022 DBGTCR W TSOURCE TRANGE TRCMOD TALIGN
0x0023 DBGC2 \?V 0 0 0 0 ABCM
0x0024 DBGTBH \?v Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
0x0025 DBGTBL \I/RV Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0026 DBGCNT \'7\/ 0 CNT
R
0x0027 DBGSCRX W 0 0 0 0 SC3 SC2 SCH1 SCOo
DBGXCTL R 0
1
0x0028 (COMPAIC) W NDB TAG BRK RW RWE SRC COMPE
DBGXCTL R
2
0x0028 (COMPB/D) W SZE Sz TAG BRK RW RWE SRC COMPE
0x0029 DBGXAH \‘7\/ 0 Bit 22 21 20 19 18 17 Bit 16
R . .
0x002A DBGXAM Wi Bit 15 14 13 12 11 10 9 Bit 8
R , .
0x002B DBGXAL Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x002C DBGXDH Wi Bit 15 14 13 12 11 10 9 Bit 8
R , .
0x002D DBGXDL Wi Bit 7 6 5 4 3 2 1 Bit 0
0x002E DBGXDHM \?V Bit 15 14 13 12 11 10 9 Bit 8
R . .
0x002F DBGXDLM Wi Bit 7 6 5 4 3 2 1 Bit 0
' This represents the contents if the Comparator A or C control register is blended into this address
2 This represents the contents if the Comparator B or D control register is blended into this address
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0030-0x0031 Module Mapping Control (S12XMMC) Map 3 of 4

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0x0030 PPAGE \'/qv PIX7 PIX6 PIX5 PIX4 PIX3 PIX2 PIX1 PIX0
0x0031 Reserved R 0 0 0 0 0 0 0 0

W,
0x0032-0x0033 Port Integration Module (PIM) Map 4 of 5
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0032 PORTK Wi PK7 PK6 PK5 PK4 PK3 PK2 PK1 PKO
0x0033 DDRK \'7\/ DDRK?7 DDRK6 DDRK5 DDRK4 DDRK3 DDRK2 DDRK1 DDRKO
0x0034-0x003F Clock and Reset Generator (CRG) Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0034 SYNR \?V 0 0 SYN5 SYN4 SYN3 SYN2 SYN1 SYNO
R 0 0
0x0035 REFDV Wi REFDV5 | REFDV4 | REFDV3 | REFDV2 | REFDV1 | REFDVO
R 0 0 0 0 0 0 0 0
0x0036 CTFLG W Reserved For Factory Test
0x0037 CRGFLG \'7\/ RTIF PORF LVRF LOCKIF LOCK TRACK SCMIF SCM
0x0038 CRGINT \?V RTIE ILAF 0 LOCKIE 0 0 SCMIE 0
R 0 0 0
0x0039 CLKSEL Wi PLLSEL PSTP PLLWAI RTIWAI | COPWAI
0x003A PLLCTL \?V CME PLLON AUTO ACQ FSTWKP PRE PCE SCME
0x003B RTICTL \?V RTDEC RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTRO
R 0 0 0
0x003C COPCTL W WCOP RSBCK CR2 CR1 CRO
R 0 0 0 0 0 0 0 0
0x003D FORBYP W Reserved For Factory Test
R 0 0 0 0 0 0 0
E TCTL
0x003 cre W Reserved For Factory Test
R 0 0 0 0 0 0 0 0
0x003F  ARMCOP &7 6 5 4 3 2 1 Bit 0
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0040-0x007F Enhanced Capture Timer 16-Bit 8-Channels (ECT) Map (Sheet 1 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0040 TIOS \'/qv 1087 10S6 I0S5 1054 10S3 1082 I0S1 10S0
R 0 0 0 0 0 0 0 0
0x0041 CFORC
X W| FOC7 FOC6 FOC5 FOC4 FOC3 FOC2 FOCH1 FOCO
R
0x0042 OC7M Wi OC7M7 OC7Me6 OC7M5 OC7M4 OC7M3 OoC7M2 OC7M1 OC7MO
R
0x0043 OC7D W OoC7D7 OC7D6 OC7D5 OC7D4 OC7D3 OC7D2 OC7D1 OC7D0
R| Bit1 14 1 12 :
0x0044  TCNT () | t15 3 1 10 9 Bit 8
R Bit 7 4 2 1 i
0x0045  TONT (i) t 6 5 8 Bit 0
R 0 0 0
0x0046 TSCR1 W TEN TSWAI TSFRZ TFFCA PRNT
R
0x0047 TTOV Wi TOV7 TOV6 TOV5 TOV4 TOV3 TOV2 TOVA TOVO
R
0x0048 TCTL1 Wi OoM7 oL7 OMé6 OL6 OM5 oL5 OoM4 oL4
0x0049 TCTL2 \'/qv OoM3 OoL3 OomM2 oL2 OM1 OLA1 OMO OLo
R
0x004A TCTL3 Wi EDG7B EDG7A EDG6B EDGG6A EDG5B EDG5A EDG4B EDG4A
R
0x004B TCTL4 Wi EDG3B EDG3A EDG2B EDG2A EDG1B EDG1A EDGOB EDGOA
0x004C TIE \'/qv Cc71 Ceol Csl C4l Ca3l cal C1l col
R
0x004D TSCR2 Wi TOI 0 0 0 TCRE PR2 PR1 PRO
0x004E TFLG1 \'7\/ C7F C6F C5F C4F C3F C2F C1F COF
0x004F TFLG2 \'/qv TOF 0 0 0 0 0 0 0
. R . .
0x0050 TCO (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R . ,
0x0051 TCO (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
R
0x0052 TC1 (hi) W Bit 15 14 13 12 11 10 9 Bit 8
R . .
0x0053 TC1 (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
. R . ,
0x0054 TC2 (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R ) .
0x0055 TC2 (lo) W Bit 7 6 5 4 3 2 1 Bit 0
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0040-0x007F Enhanced Capture Timer 16-Bit 8-Channels (ECT) Map (Sheet 2 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0056 TC3 (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R . ,
0x0057 TC3 (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
R
0x0058 TCA4 (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R . ,
0x0059 TC4 (lo) W Bit 7 6 5 4 3 2 1 Bit 0
R
0x005A TC5 (hi) W Bit 15 14 13 12 11 10 9 Bit 8
R ) .
0x005B TCS5 (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
. R . ,
0x005C TC6 (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R , ,
0x005D TC6 (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
R
0x005E TC7 (hi) Wi Bit 15 14 13 12 11 10 9 Bit 8
R . ,
0x005F TC7 (lo) W Bit 7 6 5 4 3 2 1 Bit 0
R
0x0060 PACTL Wi 0 PAEN PAMOD PEDGE CLK1 CLKO PAQVI PAI
R 0
0x0061 PAFLG Wi 0 0 0 0 0 PAOVF PAIF
. R . ,
0x0062 PACNS (hi) Wi Bit 7 6 5 4 3 2 1 Bit 0
R . ,
0x0063  PACNZ2 (lo) Wi Bit 7 6 5 4 3 2 1 Bit 0
. R . .
0x0064  PACNT1 (hi) Wi Bit 7 6 5 4 3 2 1 Bit 0
R . ,
0x0065 PACNO (lo) W Bit 7 6 5 4 3 2 1 Bit 0
0x0066 MCCTL R MC2ZI MODMC | RDMCL 0 0 MCEN MCPR1 MCPRO
W ICLAT FLMC
R 0 0 0
0X0067 MCFLG o MCZF POLF3 POLF2 POLF1 POLFO
R
0x0068 ICPAR W 0 0 0 0 PA3EN PA2EN PA1EN PAOEN
R
0x0069 DLYCT Wi DLY7 DLY6 DLY5 DLY4 DLY3 DLY2 DLY1 DLYO
R
0x006A ICOVW Wi NOVW7 NOVW6 NOVWS5 NOVW4 NOVW3 NOvVw2 NOVW1 NOVWO
R
0x006B ICSYS W SH37 SH26 SH15 SHo04 TFEMOD PACMX BUFEN LATQ
R
0x006C Reserved 0 0 0 0 0 0 0 0
W
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0040-0x007F Enhanced Capture Timer 16-Bit 8-Channels (ECT) Map (Sheet 3 of 3)

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Rl 0 0 o | o | o | o 0 0

0x006D  TIMTST

X W Reserved For Factory Test
R

0x006E  PTPSR | PTPS7 | PTPS6 | PTPSs | PTPS4 | PTPS3 | PTPS2 | PTPS1 | PTPSO
R

0x006F  PTMCPSR | PTMPS? | PTMPS6 | PTMPSS | PTMPS4 | PTMPS3 | PTMPS2 | PTMPST | PTMPSO
R

0x0070  PBCTL | 0 PBEN 0 0 0 0 PBOVI 0
R o 0 0 0 0 0 0

0x0071  PBFLG | PBOVF

030072 oAsH \?v PA3BH7 | PA3H6 | PA3H5 | PA3H4 | PA3H3 | PA3H2 | PA3H1 | PA3HO

030075 Aot \?v PA2H7 | PA2H6 | PA2H5 | PA2H4 | PA2H3 | PA2H2 | PA2H1 | PA2HO
R[ PATH7 | PA1H6 | PA1H5 | PA1H4 | PA1H3 | PATH2 | PATH1 | PATHO

0x0074 PATH Ol

00075 oaoq R _PAOH7 | PAOH6 | PAOH5 | PAOH4 | PAOH3 | PAOH2 | PAOHT | PAOHO
Wi

. R . .

0x0076  MCONT (hi) | Bit15 14 13 12 11 10 9 Bit 8
R .

0x0077  MCONT (lo) |  Bit7 6 5 4 3 2 1 Bit 0
R[ Biti5 12 13 12 11 10 9 Bits

0x0078  TCOH (h) | : !
Rl Bit7 6 5 4 3 2 1 Bit0

0x0079  TCOH (o) | ! !
R[ Bit15 12 13 12 11 10 9 Bit8

0x007A  TCiH (hi) : !
Rl Bit7 6 5 4 3 2 1 Bit0

0x007B  TCIH(0) ! !
Rl Bit1 12 1 12 11 1 Bit

0x007C  TC2H () t15 8 0 9 8
Rl Bit7 6 5 4 3 2 1 Bit0

0X007D  TC2H (o) ! !
R[ Biti5 12 13 12 11 10 9 Bits

0X007E  TC3H () ! !
Rl Bit7 4 2 1 Bit

0x007F  TC3H (o) ! 6 5 8 to
Wi
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0080—0x00AF Analog-to-Digital Converter 10-bit 16-Channels (ATD1) Map (Sheet 1 of
3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0080 ATD1CTLO 0 0 0 0 WRAP3 WRAP2 WRAP1 WRAPO
ETRIG 0 0 0 ETRIG ETRIG ETRIG ETRIG
0x0081  ATD1CTLA SEL CH3 CH2 CH1 CHO
ASCIF
0x0082 ATD1CTL2 ADPU AFFC AWAI ETRIGLE | ETRIGP | ETRIGE ASCIE
0x0083 ATD1CTL3 0 S8C S4C S2C S1C FIFO FRZA1 FRZ0
0x0084  ATD1CTL4 SRESS8 SMP1 SMPO PRS4 PRS3 PRS2 PRSH1 PRS0
0x0085 ATD1CTL5 DJM DSGN SCAN MULT CD CC CB CA
0x0086 ATD1STATO SCF 0 ETORF FIFOR CcC3 cc2 cci cCo
0x0087 Reserved 0 0 0 0 0 0 0 0
U U U U U U U U
0x0088  ATD1TESTO Reserved For Factory Test
0 0 0 0 0 0 0 0

0x0089 ATD1TEST1

Reserved For Factory Test
CCF15 CCF14 CCF13 CCF12 CCF11 CCF10 CCF9 CCF8

0x008A  ATD1STAT2

F7 F F F4 F F2 Fi F
X008 ATD1STAT1 cc CCF6 CCF5 cc CCF3 | CC cC CCFO
0x008C ~ ATD1DIENO IEN15 | IEN14 | IEN13 | IEN12 | IEN11 IEN10 IEN9 IENS
0x008D  ATD1DIEN IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO

PTAD1 PTAD14 | PTAD1 PTAD12 | PTAD11 PTAD1 PTAD PTAD
0x008E  ATD1PTADO > 3 0 9 8

PTAD7 PTAD6 PTAD5 PTAD4 PTAD3 PTAD2 PTAD1 PTADO

0x008F  ATD1PTAD1

0x0090  ATD1DROH Bit15 14 13 12 11 10 9 Bit8
0x0091  ATD1DROL Bit7 Bit6 0 0 0 0 0 0
0x0092  ATD1DR1H Bit15 14 13 12 1 10 9 Bit8
0x0093  ATD1DRIL Bit7 Bit6 0 0 0 0 0 0
0x0094  ATD1DR2H Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0

SPEIIPEIIEIISIIIIIIIIIIIIIIIIZIIZIIZIIZIIZIIZIIZIIZIIZIIZD

0x0095  ATD1DR2L
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0080—0x00AF Analog-to-Digital Converter 10-bit 16-Channels (ATD1) Map (Sheet 2 of
3)

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0096  ATD1DR3H \'/qv Bit15 14 13 12 11 10 9 Bit8
0x0097  ATD1DRA3L \?v Bit7 Bit6 0 0 0 0 0 0
0x0098  ATD1DR4H \?v Bit15 14 13 12 1 10 9 Bit8
0x0099  ATD1DRA4L \'/qv Bit7 Bit6 0 0 0 0 0 0
O0x009A  ATD1DRSH \?v Bit15 14 13 12 1 10 9 Bit8
0x009B  ATD1DRSL \?v Bit7 Bit6 0 0 0 0 0 0
0x009C ~ ATD1DR6H 5\/ Bit15 14 13 12 11 10 9 Bit8
0x009D  ATD1DR6L \?v Bit7 Bit6 0 0 0 0 0 0
O0Xx009E  ATD1DR7H \?v Bit15 14 13 12 1 10 9 Bit8
OX009F  ATD1DR7L \'/qv Bit7 Bit6 0 0 0 0 0 0
O0x00A0  ATD1DR8H \?v Bit15 14 13 12 1 10 9 Bit8
0x00A1  ATD1DRSL \?v Bit7 Bit6 0 0 0 0 0 0
0X00A2  ATD1DR9H \'/qv Bit15 14 13 12 11 10 9 Bit8
Ox00A3  ATD1DROL \?v Bit7 Bit6 0 0 0 0 0 0
0x00A4 ATD1DR10H \?v Bit15 14 13 12 1 10 9 Bit8
O0X00A5 ATD1DR10L \'/qv Bit7 Bit6 0 0 0 0 0 0
0x00A6 ATD1DR11H \?v Bit15 14 13 12 1 10 9 Bit8
0x00A7 ATD1DR11L \?v Bit7 Bit6 0 0 0 0 0 0
0X00A8 ATD1DR12H \'/qv Bit15 14 13 12 11 10 9 Bit8
O0X00A9 ATD1DR12L \?v Bit7 Bit6 0 0 0 0 0 0
O0X00AA ATD1DR13H \?v Bit15 14 13 12 11 10 9 Bit8
OXO0AB  ATD1DR13L \'/qv Bit7 Bit6 0 0 0 0 0 0
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0080—-0x00AF Analog-to-Digital Converter 10-bit 16-Channels (ATD1) Map (Sheet 3 of

3)
Address Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
R[ Bit15 14 13 12 11 10 9 Bit8
0X00AC ATDIDRI4H o ! !
O0X00AD ATD1DR14L \?v Bit7 Bit6 0 0 0 0 0 0
OX00AE  ATD1DR15H sz Bit15 14 13 12 11 10 9 Bit8
R| Bit7 Bi
0X00AF  ATDIDRISL t 6 0 0 0 0 0 0
0x00B0-0x00B7 Inter IC Bus (lIC1) Map
Address Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x00B0 IBAD Wl APR7 ADRG6 ADR5 ADR4 ADR3 ADR2 ADR1 0
0x00B1 IBFD \?v IBC7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO
0x00B2 IBCR Rl IBEN IBIE MS/SL TX/RX TXAK 0 0 IBSWAI
Wi RSTA
R| TCF IAA IBB RW RXAK
0x00B3 IBSR W C S IBAL 0 S IBIF
0x00B4 IBDR \?v D7 D6 D5 D4 D3 D2 D1 DO
R
0x00B5 Reserved Wi 0 0 0 0 0 0 0 0
R
0x00B6 Reserved Wi 0 0 0 0 0 0 0 0
0x00B7 Reserved R 0 0 0 0 0 0 0 0
Wi
0x00B8-0x00BF Asynchronous Serial Interface (SCI2) Map
Address Name Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0
0x00B8  SCI2BDH’ \'7\/ IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
R
0x00B9  SCI2BDL! W SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
R
0X00BA  SCI2CR1’ W LOOPS | SCISWAI | RSRC M WAKE ILT PE PT
, R 0 0 0
0x00B8 ~ SCI2ASR1? | | RXEDGIF BERRV | BERRIF | BKDIF
0x00B9  SCI2ACR12 \?VRXEDGIE 0 0 0 0 0 BERRIE | BKDIE
0X00BA  SCI2ACR22 \?v 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
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0x00B8-0x00BF Asynchronous Serial Interface (SCI2) Map (continued)

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00BB SCI2CR2 \TV TIE TCIE RIE ILIE TE RE RWU SBK
R| TDRE T RDRF IDLE R NF FE PF
0x00BC SCI2SR1 Wi c ©
R 0 0 RAF
0x00BD SCI2SR2 Wi AMAP TXPOL RXPOL BRK13 TXDIR
0x00BE  SCI2DRH \TV R8 T8 0 0 0 0 0 0
R R7 R6 R5 R4 R3 R2 R1 RO
0x00BF SCl2DRL W] T7 T6 T5 T4 T3 T2 T TO
T Those registers are accessible if the AMAP bit in the SCI2SR2 register is set to zero
2 Those registers are accessible if the AMAP bit in the SCI2SR2 register is set to one
0x00C0-0x00C7 Asynchronous Serial Interface (SCI3) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x00CO  SCI3BDH! W IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
R
0x00C1 sci13sDL! Wi SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
R
0x00C2  SCI3CR1’ Wi LOOPS | SCISWAI RSRC M WAKE ILT PE PT
, R 0 0 0
0x00CO0  SCI3ASR1 Wi RXEDGIF BERRV | BERRIF BKDIF
R 0 0 0 0 0
0x00C1  SCI3ACR12 W RXEDGIE BERRIE BKDIE
R
0x00C2 SCI3ACR2? W 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
0x00C3 SCI3CR2 \I/RV TIE TCIE RIE ILIE TE RE RWU SBK
0x00C4 SCI3SR1 \I/RV TDRE TC RDRF IDLE OR NF FE PF
R RAF
0x00C5 SCI3SR2 Wi AMAP 0 0 TXPOL RXPOL BRK13 TXDIR
R R
0x00C6  SCI3DRH W 8 T8 0 0 0 0 0 0
R R7 R6 R5 R4 R3 R2 R1 RO
0x00C7 SCISDRL W, T7 T6 T5 T4 T3 T2 T T0
! Those registers are accessible if the AMAP bit in the SCI3SR2 register is set to zero
2 Those registers are accessible if the AMAP bit in the SCI3SR2 register is set to one
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0x00C8-0x00CF Asynchronous Serial Interface (SCI0) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x00C8  SCIOBDH' W IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
0x00C9  SCIoBDL' \?V SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x00CA  SCIOCR1' \?V LOOPS | SCISWAI RSRC M WAKE ILT PE PT
> R 0 0 0
0x00C8 SCIOASR1 Wi RXEDGIF BERRV | BERRIF BKDIF
0x00C9  SCIOACR12 \'7\/ RXEDGIE 0 0 0 0 0 BERRIE BKDIE
0X00CA  SCIOACR2? \?V 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
R
0x00CB  SCIOCR2 Wi TIE TCIE RIE ILIE TE RE RWU SBK
R| TDRE T RDRF IDLE OR NF FE PF
0x00CC  SCIOSR1 Wi c
0x00CD SCIOSR2 \?V AMAP 0 0 TXPOL RXPOL BRK13 TXDIR RAF
R R
0x00CE  SCIODRH W 8 T8 0 0 0 0 0 0
R R7 R6 R5 R4 R3 R2 R1 RO
0x00CF SCIODRL W, T7 T6 T5 T4 T3 T2 TH1 TO
! Those registers are accessible if the AMAP bit in the SCIOSR2 register is set to zero
2 Those registers are accessible if the AMAP bit in the SCIOSR2 register is set to one
0x00D0-0x00D7 Asynchronous Serial Interface (SCI1) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00D0  SCI1BDH! \?V IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
R
0x00D1 sciiBDL! Wi SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x00D2  SCI1CR1’ \?V LOOPS | SCISWAI RSRC M WAKE ILT PE PT
> R 0 0 0
0x00D0 SCI1ASR1 W RXEDGIF BERRV | BERRIF BKDIF
R
0x00D1  SCHACR1? Wi RXEDGIE 0 0 0 0 0 BERRIE BKDIE
0x00D2  SCIHACR2? \?V 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
0x00D3 SCI1CR2 \?V TIE TCIE RIE ILIE TE RE RWU SBK
0x00D4 SCISR1 R| TDRE TC RDRF IDLE OR NF FE PF
W
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0x00D0-0x00D7 Asynchronous Serial Interface (SCI1) Map (continued)

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00D5 SCI1SR2 \?V AMAP 0 0 TXPOL RXPOL BRK13 TXDIR RAF
R R
0x00D6  SCI1DRH Wi 8 T8 0 0 0 0 0 0
R R7 R6 R5 R4 R3 R2 R1 RO
0x00D7 SCI1DRL W, T7 T6 T5 T4 T3 T2 T1 TO
! Those registers are accessible if the AMAP bit in the SCI1SR2 register is set to zero
2 Those registers are accessible if the AMAP bit in the SCI1SR2 register is set to one
0x00D8-0x00DF Serial Peripheral Interface (SPI0) Map
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00D8 SPIOCR1 \?V SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
R 0 0 0 0
0x00D9 SPIOCR2 W MODFEN | BIDIROE SPISWAI SPCO
R 0 0
0x00DA SPIOBR W SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
O0XOODB SPIOSR \?V SPIF 0 SPTEF MODF 0 0 0 0
R
0x00DC Reserved 0 0 0 0 0 0 0 0
W,
R . .
0x00DD SPIODR W Bit7 6 5 4 3 2 1 Bit0
R
0x00DE Reserved Wi 0 0 0 0 0 0 0 0
R
0x00DF Reserved 0 0 0 0 0 0 0 0
W,
0x00E0—-0x00E?7 Inter IC Bus (lIC0) Map
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00EO IBAD \?V ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 0
0x00E1 IBFD \?V IBC7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO
0x00E2 IBCR R IBEN IBIE MS/SL TX/RX TXAK 0 0 IBSWAI
W, RSTA
OXOOE3 IBSR \I/RV TCF IAAS IBB IBAL 0 SRW IBIE RXAK
0x00E4 IBDR \?V D7 D6 D5 D4 D3 D2 D1 DO
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0x00E0—-0x00E?7 Inter IC Bus (1IC0) Map (continued)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x00E5 Reserved Wi 0 0 0 0 0 0 0 0
R
0x00E6 Reserved Wi 0 0 0 0 0 0 0 0
0x00E7 Reserved R 0 0 0 0 0 0 0 0
W
0x00E8-0x00EF Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00E8 Reserved \TV 0 0 0 0 0 0 0 0
R
0x00E9 Reserved Wi 0 0 0 0 0 0 0 0
R
Ox00EA Reserved Wi 0 0 0 0 0 0 0 0
0x00EB Reserved \?V 0 0 0 0 0 0 0 0
R
0x00EC Reserved W 0 0 0 0 0 0 0 0
R
0x00ED Reserved Wi 0 0 0 0 0 0 0 0
Ox00EE Reserved \?V 0 0 0 0 0 0 0 0
R
Ox00EF Reserved 0 0 0 0 0 0 0 0
W
0x00F0-0x00F7 Serial Peripheral Interface (SPI1) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00F0 SPI1CR1 \?V SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
R 0 0 0 0
0x00F1 SPI1CR2 W MODFEN | BIDIROE SPISWAI SPCO
R 0 0
0x00F2 SPI1BR W SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
OX0OF3 SPI1SR R SPIF 0 SPTEF MODF 0 0 0 0
W
R
0x00F4 Reserved 0 0 0 0 0 0 0 0
W
R ) .
0x00F5 SPI1DR W Bit7 6 5 4 3 2 1 Bit0
R
0x00F6 Reserved Wi 0 0 0 0 0 0 0 0
R
0x00F7 Reserved 0 0 0 0 0 0 0 0
W
MC9S12XDP512 Data Sheet, Rev. 2.11
46 Freescale Semiconductor

Download from Www.Somanuals.com. All Manuals Search And Download.




0x00F8-0x00FF Serial Peripheral Interface (SP12) Map

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x00F8 SPI2CR1 \?V SPIE SPE SPTIE MSTR CPOL CPHA SSOE LSBFE
R 0 0 0 0
0x00F9 SPI2CR2 W MODFEN | BIDIROE SPISWAI SPCO
R 0 0
0x00FA SPI2BR W SPPR2 SPPR1 SPPRO SPR2 SPR1 SPRO
OXOOEB SPI2SR \I/RV SPIF 0 SPTEF MODF 0 0 0 0
R
0x00FC Reserved 0 0 0 0 0 0 0 0
W
R ) .
0x00FD SPI2DR Wi Bit7 6 5 4 3 2 1 Bit0
Ox00FE Reserved \|/qv 0 0 0 0 0 0 0 0
R
Ox00FF Reserved 0 0 0 0 0 0 0 0
W
0x0100-0x010F Flash Control Register (FTX512K4) Map
Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0100 FCLKDIV \?V FDIVLD PRDIVS FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
0x0101 ESEC R| KEYEN1 | KEYENO RNV5 RNV4 RNV3 RNV2 SEC1 SECO
W
0x0102 FTSTMOD \?V 0 MRDS WRALL 0 0 0 0
0x0103 FCNFG \?V CBEIE CCIE KEYACC 0 0 0 0 0
R RNV6
0x0104 FPROT Wi FPOPEN FPHDIS FPHS1 FPHSO FPLDIS FPLS1 FPLSO
0x0105 FSTAT \?V CBEIF CCIF PVIOL | ACCERR 0 BLANK 0 0
R 0
0x0106 FCMD W CMDBJ6:0]
0x0107 ECTL R NV7 NV6 NV5 NV4 NV3 NV2 NV1 NVO
W
0x0108 FADDRHI R FADDRHI
W |
0x0109 FADDRLO \?V FADITRLO
0x010A FDATAHI R FDATAHI
W |
0x010B FDATALO R FDATALO
W |
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0100-0x010F Flash Control Register (FTX512K4) Map (continued)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

R

0x010C Reserved W 0 0 0 0 0 0 0 0
R

0x010D Reserved Wi 0 0 0 0 0 0 0 0

0x010E Reserved R 0 0 0 0 0 0 0 0
W
R

0x010F Reserved Wi 0 0 0 0 0 0 0 0

0x0110-0x011B EEPROM Control Register (EETX4K) Map

0x011B EDATALO

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
R| EDIVLD
0x0110 ECLKDIV W PRDIV8 EDIV5 EDIV4 EDIV3 EDIV2 EDIV1 EDIVO
R
0x0111 Reserved 0 0 0 0 0 0 0 0
Wi
0x0112 Reserved R 0 0 0 0 0 0 0 0
Wi
R
0x0113 ECNFG W CBEIE CCIE 0 0 0 0 0 0
R RNV6 RNV5 RNV4
0x0114 EPROT Wi EPOPEN EPDIS EPS2 EPS1 EPSO
R CCIF 0 BLANK 0 0
0x0115 ESTAT Wi CBEIF PVIOL ACCERR
R 0
0x0116 ECMD W CMDBJ6:0]
R
0x0117 Reserved 0 0 0 0 0 0 0 0
Wi
0x0118 EADDRHI R 0 0 0 0 0 EABHI
W | |
0x0119 EADDRLO R EABLO
W | | | | | | |
R EDHI
0x011A EDATAHI
W | | | | | | |
R EDLO
Wi
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x011C-0x011F Memory Map Control (S12XMMC) Map 4 of 4

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x011C RAMWPC \I/RV RPWE 0 0 0 0 0 AVIE AVIF
R 1
0x011D RAMXGU Wi XGU6 XGU5 XGU4 XGU3 XGU2 XGU1 XGUO
R 1
Ox011E RAMSHL Wi SHL6 SHL5 SHL4 SHL3 SHL2 SHLA1 SHLO
R 1
0x011F RAMSHU W SHU6 SHU5 SHU4 SHU3 SHU2 SHUA1 SHUO
0x0120-0x012F Interrupt Module (S12XINT) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0120 Reserved R 0 0 0 0 0 0 0 0
W
R
0x0121 IVBR W IVB_ADDR]7:0]
0x0122 Reserved R 0 0 0 0 0 0 0 0
W
0x0123 Reserved \?V 0 0 0 0 0 0 0 0
0x0124 Reserved \?V 0 0 0 0 0 0 0 0
R
0x0125 Reserved 0 0 0 0 0 0 0 0
W
R 0 0 0 0 0
0x0126 INT_XGPRIO W XILVL[2:0]
R
0x0127 INT_CFADDR Wi INT_CFADDR]J7:4] 0 0 0 0
R
0x0128 INT_CFDATAO W RQST 0 0 0 0 PRIOLVL[2:0]
R 0 0 0 0
0x0129 INT_CFDATA1 Wi RQST PRIOLVL[2:0]
R
0x012A INT_CFDATA2 W RQST 0 0 0 0 PRIOLVL[2:0]
R
0x012B INT_CFDATAS3 Wi RQST 0 0 0 0 PRIOLVL[2:0]
R 0 0 0 0
0x012C INT_CFDATA4 Wi RQST PRIOLVL[2:0]
R
0x012D INT_CFDATA5S Wi RQST 0 0 0 0 PRIOLVL[2:0]
R
0x012E INT_CFDATA6 Wi RQST 0 0 0 0 PRIOLVL[2:0]
R 0 0 0 0
0x012F INT_CFDATA7 Wi RQST PRIOLVL[2:0]
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0x00130-0x0137 Asynchronous Serial Interface (SCI4) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x0130  SCI4BDH' W IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
R
0x0131 Scl4BDL! Wi SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x0132  SCI4CR1’ \?V LOOPS | SCISWAI RSRC M WAKE ILT PE PT
> R 0 0 0
0x0130  SCI4ASR1 Wi RXEDGIF BERRV | BERRIF BKDIF
0x0131  SCI4ACR12 \'7\/ RXEDGIE 0 0 0 0 0 BERRIE BKDIE
0x0132  SCI4ACR2? \?V 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
R
0x0133 SCI4CR2 Wi TIE TCIE RIE ILIE TE RE RWU SBK
0x0134 SCI4SR1 \I;{v TDRE TC RDRF IDLE OR NF FE PF
R RAF
0x0135 SCI4SR2 W AMAP 0 0 TXPOL RXPOL BRK13 TXDIR
R R
0x0136 SCI4DRH Wi 8 T8 0 0 0 0 0 0
R R7 R6 R5 R4 R3 R2 R1 RO
0x0137 SCl4DRL W, T7 T6 T5 T4 T3 T2 T TO
! Those registers are accessible if the AMAP bit in the SCI4SR2 register is set to zero
2 Those registers are accessible if the AMAP bit in the SCI4SR2 register is set to one
0x0138-0x013F Asynchronous Serial Interface (SCI5) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0138  SCI5BDH! \'/qv IREN TNP1 TNPO SBR12 SBR11 SBR10 SBR9 SBR8
R
0x0139  SCI5BDL' Wi SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
0x013A  SCI5CR1’ \I/RV LOOPS | SCISWAI RSRC M WAKE ILT PE PT
> R 0 0 0
0x0138  SCI5ASR1 W RXEDGIF BERRV | BERRIF BKDIF
0x0139  SCI5ACR12 \?V RXEDGIE 0 0 0 0 0 BERRIE BKDIE
0x013A  SCI5ACR22 \I/RV 0 0 0 0 0 BERRM1 | BERRMO | BKDFE
0x013B SCI5CR2 \'/qv TIE TCIE RIE ILIE TE RE RWU SBK
R| TDRE T RDRF IDLE R NF FE PF
0x013C SCI5SR1 c ©
W,
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0138-0x013F Asynchronous Serial Interface (SCI5) Map (continued)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0x013D SCI5SR2 \?V AMAP 0 0 TXPOL RXPOL BRK13 TXDIR RAF
0x013E  SCI5DRH \I/:{V R8 T8 0 0 0 0 0 0
- W . L . L

' Those registers are accessible if the AMAP bit in the SCISSR2 register is set to zero

2 Those registers are accessible if the AMAP bit in the SCI5SR2 register is set to one

0x0140-0x017F Freescale Scalable CAN — MSCAN (CANO0) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0140 CANOCTLO \|/qV RXFRM RXACT CSWAI SYNCH TIME WUPE SLPRQ INITRQ
0x0141  CANOCTL1 \‘7\/ CANE CLKSRC | LOOPB LISTEN BORM WUPM SLPAK INITAK
0x0142 CANOBTRO \I/RV SJWH1 SJWO BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
0x0143 CANOBTRT1 \|/qV SAMP TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
0x0144  CANORFLG \‘7\/ WUPIF CSCIF RSTAT RSTATO TSTATH TSTATO OVRIF RXF
0x0145  CANORIER \I/RV WUPIE CSCIE RSTATE1 | RSTATEO | TSTATE1 | TSTATEO OVRIE RXFIE
0x0146  CANOTFLG \|/qV 0 0 0 0 0 TXE2 TXEA TXEO
0x0147  CANOTIER \‘7\/ 0 0 0 0 0 TXEIE2 TXEIE1 TXEIEO
0x0148 CANOTARQ \I/RV 0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
0x0149  CANOTAAK \I/?V 0 0 0 0 0 ABTAK2 | ABTAK1 ABTAKO
0x014A CANOTBSEL \‘7\/ 0 0 0 0 0 TX2 X1 TXO0
0x014B  CANOIDAC \I/RV 0 0 IDAMA1 IDAMO 0 IDHIT2 IDHITH IDHITO
0x014C Reserved \?V 0 0 0 0 0 0 0 0
0x014D CANOMISC \‘7\/ 0 0 0 0 0 0 0 BOHOLD
0x014E CANORXERR \I/RV RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
0x014F CANOTXERR \I/?V TXERR7 | TXERR6 | TXERRS | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
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0x0140-0x017F Freescale Scalable CAN — MSCAN (CANO0) Map (continued)

Address
0x0150-
0x0153

0x0154—
0x0157

0x0158—
0x015B

0x015C

0x015F

0x0160—
0x016F

0x0170—-
0x017F

Name

CANOIDARO-
CANOIDAR3

CANOIDMRO-
CANOIDMR3

CANOIDAR4-
CANOIDAR?

CANOIDMR4-
CANOIDMR7

CANORXFG

CANOTXFG

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
R
W AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
R
Wi AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
R
Wi AC7 AC6 AC5 AC4 AC3 AC2 ACH ACO
R
wl  AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
R FOREGROUND RECEIVE BUFFER

(See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)

W,
R FOREGROUND TRANSMIT BUFFER
W (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)

Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Extended ID R D28 ID27 ID26 ID25 D24 D23 ID22 ID21
OxXXX0 StandardID R ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
CANxRIDRO W,
Extended ID R 1D20 ID19 ID18 SRR=1 IDE=1 ID17 ID16 ID15
OxXXX1 StandardID R ID2 D1 IDO RTR IDE=0
CANxRIDR1 W,
Extended ID R ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
OxXXX2 StandardID R
CANxRIDR2 W,
Extended ID R ID6 ID5 D4 ID3 ID2 ID1 IDO RTR
OxXXX3 StandardID R
CANXRIDR3 W,
0xX_XX4 CANXRDSRO- \I;lv DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
OXXXXB CANXRDSR7
0XXXXC CANRxDLR \I;{v DLC3 DLC2 DLCH1 DLCO
R
OxXXXD Reserved
W
OXXXXE CANXRTSRH \I/?V TSR15 TSR14 TSR13 TSR12 TSR11 TSR10 TSR9 TSR8
OXXXXF CANXRTSRL \I;{v TSR7 TSR6 TSR5 TSR4 TSR3 TSR2 TSR1 TSRO
Extended ID R
000010 CANXTIDRO W D28 ID27 ID26 ID25 D24 D23 ID22 ID21
Standard ID \?v ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
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Chapter 1 Device Overview (MC9S12XDP512V2)

Detailed MSCAN Foreground Receive and Transmit Buffer Layout (continued)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Extended ID R
ID2 ID1 ID1 RR=1 IDE=1 ID17 ID1 ID1
0xXX0x CANXTIDR1 W, 0 9 8 | s 6 5
XX10 ID R
Standard W P2 ID1 IDO RTR IDE=0
Extended ID R
o012 CANXTIDR2 W ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
Standard ID R
W|
Extended ID R
oo CANXTIDRS W ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
Standard ID R
W|
OxXX14 R
_ CANXTDSRO- wl DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
CANXTDSR7

0xXX1B

0xXX1C CANXTDLR \‘7\/ DLC3 DLC2 DLCH1 DLCO

OxXX1D CANXTTBPR \7\/ PRIO7 PRIO6 PRIO5 PRIO4 PRIO3 PRIO2 PRIO1 PRIOO
OxXX1E CANXTTSEH \I/?V TSR15 TSR14 TSR13 TSR12 TSR11 TSR10 TSR9 TSR8
0xXX1F  CANXTTSRL \I;{v TSR7 TSR6 TSR5 TSR4 TSR3 TSR2 TSR1 TSRO

0x0180-0x01BF Freescale Scalable CAN — MSCAN (CAN1) Map (Sheet 1 of 3)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0x0180 CAN1CTLO \7\/ RXFRM RXACT CSWAI SYNCH TIME WUPE SLPRQ INITRQ
0x0181 CAN1CTLA1 \|/qV CANE CLKSRC LOOPB LISTEN BORM WUPM SLPAK INITAK
0x0182 CAN1BTRO \‘7\/ SJW1 SJWO BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
0x0183 CAN1BTR1 \7\/ SAMP TSEG22 | TSEG21 TSEG20 | TSEG13 | TSEG12 | TSEG11 TSEG10
0x0184 CAN1RFLG \|/qV WUPIF CSCIF RSTATH RSTATO TSTAT TSTATO OVRIF RXF
0x0185 CAN1RIER \‘7\/ WUPIE CSCIE RSTATE1 | RSTATEO | TSTATE1 | TSTATEO OVRIE RXFIE
0x0186 CANI1TFLG \7\/ 0 0 0 0 0 TXE2 TXEA TXEO
0x0187 CAN1TIER \|/qV 0 0 0 0 0 TXEIE2 TXEIEA TXEIEO
0x0188 CAN1TARQ \‘7\/ 0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0180-0x01BF Freescale Scalable CAN — MSCAN (CAN1) Map (Sheet 2 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0189  CAN{TAAK \I;lv 0 0 0 0 0 ABTAK2 | ABTAK1 | ABTAKO
0x018A CAN1TBSEL \I/?V 0 0 0 0 0 TX2 TX1 TXO0
0x018B  CAN1IDAC \'7\/ 0 0 IDAM1 IDAMO 0 IDHIT2 IDHITT IDHITO
0x018C Reserved \TV 0 0 0 0 0 0 0 0
0x018D CAN1TMISC \I/?V 0 0 0 0 0 0 0 BOHOLD
0xO18E CAN1RXERR \I;{v RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
0x018F CANITXERR \I;lv TXERR7 | TXERR6 | TXERR5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
0x0190 CAN1IDARO \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0191 CAN1IDAR1 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0192 CAN1IDAR2 :7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0193 CAN1IDAR3 \I/?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0194 CAN1IDMRO \'7\/ AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x0195 CAN1IDMR1 :7\/ AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0196 CAN1IDMR2 \I/?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0197 CAN1IDMR3 \'7\/ AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x0198 CAN1IDAR4 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0199 CAN1IDAR5 \I/?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x019A CAN1IDAR6 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x019B CAN1IDAR7 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x019C CAN1IDMR4 \I/?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x019D CAN1IDMR5 \'7\/ AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x019E CAN1IDMR6 \?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0180-0x01BF Freescale Scalable CAN — MSCAN (CAN1) Map (Sheet 3 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0x019F CAN1IDMR7 \TV AM7 AM6 AMS5 AM4 AMS3 AM2 AM1 AMO
O0xO1AO R FOREGROUND RECEIVE BUFFER
Oxx01AF_ CAN1RXFG (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
W,
0x01B0— CAN1TXFG R FOREGROUND TRANSMIT BUFFER
0x01BF W, (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
0x01C0-0x01FF Freescale Scalable CAN — MSCAN (CAN2) Map
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R RXACT YNCH
0x01C0 CAN2CTLO Wi RXFRM c CSWAI SYNC TIME WUPE SLPRQ INITRQ
0x01C1  CAN2CTLA \TV CANE CLKSRC | LOOPB LISTEN BORM WUPM SLPAK INITAK
0x01C2 CAN2BTRO \?V SJw1 SJWO0 BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
R
0x01C3 CAN2BTR1 Wi SAMP TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
0x01C4 CAN2RFLG \'7\/ WUPIF CSCIF RSTATH RSTATO | TSTATI TSTATO OVRIF RXF
0x01C5 CANZ2RIER \TV WUPIE CSCIE | RSTATE1 | RSTATEO | TSTATE1 | TSTATEO | OVRIE RXFIE
R
0x01C6 CAN2TFLG Wi 0 0 0 0 0 TXE2 TXE1 TXEO
0x01C7  CAN2TIER \'7\/ 0 0 0 0 0 TXEIE2 TXEIE1 TXEIEO
0x01C8 CAN2TARQ \TV 0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
R ABTAK2 | ABTAK1 | ABTAK
0x01C9 CAN2TAAK Wi 0 0 0 0 0 0
0x01CA CAN2TBSEL \'7\/ 0 0 0 0 0 TX2 TX1 TX0
0x01CB  CAN2IDAC \TV 0 0 IDAMA1 IDAMO 0 IDHIT2 IDHITH IDHITO
R
0x01CC Reserved Wi 0 0 0 0 0 0 0 0
0x01CD CAN2MISC \'7\/ 0 0 0 0 0 0 0 BOHOLD
0xO1CE CAN2RXERR \I;kv RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
R| TXERR7 | TXERR TXERR TXERR4 | TXERR TXERR2 | TXERR1 | TXERR
0x01CF CAN2TXERR Wi 6 > 8 0
0x01D0 CAN2IDARO \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
MC9S12XDP512 Data Sheet, Rev. 2.11
Freescale Semiconductor 55

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 1 Device Overview (MC9S12XDP512V2)

0x01C0-0x01FF Freescale Scalable CAN — MSCAN (CAN2) Map (continued)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
0x01D1 CAN2IDART1 \TV AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
R
0x01D2 CAN2IDAR2 Wi AC7 AC6 AC5 AC4 AC3 AC2 ACA1 ACO
0x01D3 CAN2IDARS3 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x01D4 CAN2IDMRO \TV AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
R
0x01D5 CAN2IDMR1 Wi AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x01D6 CAN2IDMR2 \TV AM7 AM6 AMS5 AM4 AMS3 AM2 AM1 AMO
0x01D7 CAN2IDMR3 \?V AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
R
0x01D8 CAN2IDAR4 Wi AC7 AC6 AC5 AC4 AC3 AC2 ACA1 ACO
0x01D9 CAN2IDARS5 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x01DA CAN2IDAR6 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
R
0x01DB CAN2IDAR7 Wi AC7 AC6 AC5 AC4 AC3 AC2 ACA1 ACO
0x01DC CAN2IDMR4 \'7\/ AM7 AM6 AMS5 AM4 AMS3 AM2 AM1 AMO
0x01DD CANZ2IDMR5 \?V AM7 AM6 AMS5 AM4 AMS3 AM2 AM1 AMO
R
0x01DE CAN2IDMR6 Wi AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x01DF CAN2IDMR7 \'7\/ AM7 AM6 AMS5 AM4 AMS3 AM2 AM1 AMO
1E R FOREGROUND RECEIVE BUFFER
%);001 EOF— CAN2RXFG (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
W,
0x01F0- CAN2TXEG R FOREGROUND TRANSMIT BUFFER
O0x01FF Wi (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0200—0x023F Freescale Scalable CAN — MSCAN (CAN3)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0200 CANS3CTLO \TV RXFRM RXACT CSWAI SYNCH TIME WUPE SLPRQ INITRQ
0x0201  CAN3CTLA \'7\/ CANE CLKSRC | LOOPB | LISTEN BORM WUPM SLPAK INITAK
0x0202 CAN3BTRO \TV SJWH1 SJWo BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
0x0203 CAN3BTR1 \TV SAMP TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
0x0204 CANS3RFLG \?V WUPIF CSCIF RSTAT! RSTATO | TSTAT TSTATO OVRIF RXF
0x0205 CANS3RIER \TV WUPIE CSCIE | RSTATE1 | RSTATEO | TSTATE1 | TSTATEO | OVRIE RXFIE
0x0206 CAN3TFLG \TV 0 0 0 0 0 TXE2 TXET TXEO
0x0207  CANSTIER \Tv 0 0 0 0 0 TXEIE2 | TXEIEA TXEIEO
0x0208 CANS3TARQ \I/RV 0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
0x0209  CANSTAAK \I/RV 0 0 0 0 0 ABTAK2 | ABTAK1 | ABTAKO
0x020A CANS3TBSEL \?V 0 0 0 0 0 TX2 TX1 TXO0
0x020B  CANBS3IDAC \I/RV 0 0 IDAM1 IDAMO 0 IDHIT2 IDHIT IDHITO
0x020C Reserved \?V 0 0 0 0 0 0 0 0
0x020D Reserved \?v 0 0 0 0 0 0 0 BOHOLD
0X020E  CAN3RXERR \I/RV RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
0x020F  CANSTXERR \I/RV TXERR7 | TXERR6 | TXERR5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
0x0210 CANBSIDARO \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0211 CAN3IDAR1 \I/RV AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0212 CANBSIDAR2 \?V AC7 AC6 AC5 AC4 AC3 AC2 ACH ACO
0x0213 CANGSIDAR3 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0214 CANSIDMRO \I/RV AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0215 CAN3IDMR1 \?V AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0200-0x023F Freescale Scalable CAN — MSCAN (CAN3) (continued)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0216 CAN3IDMR2 \|7V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
R
0x0217 CANSIDMR3 Wi AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0218 CANBS3IDAR4 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0219 CANBS3IDARS \|7V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
R
0x021A  CANB3IDAR6 W AC7 AC6 AC5 AC4 AC3 AC2 ACH ACO
0x021B  CANSIDAR7 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x021C CAN3IDMR4 \?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
R
0x021D CANB3IDMR5 Wi AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x021E CAN3IDMR6 \'7\/ AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x021F CAN3IDMR7 \?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0X0220 R FOREGROUND RECEIVE BUFFER
Oxx022F_ CAN3RXFG (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
W,
0x0230— CAN3TXFG R FOREGROUND TRANSMIT BUFFER
0x023F W, (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)

0x0240-0x027F Port Integration Module PIM_9DX (PIM) Map (Sheet 1 of 4)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0240 PTT \?V PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTTH PTTO
0x0241 PTIT \?\/ PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
0x0242 DDRT \|7V DDRT7 DDRT7 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
0x0243 RDRT \l?v RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
0x0244 PERT :7\/ PERT7 PERT6 PERT5 PERT4 PERT3 PERT2 PERT1 PERTO
0x0245 PPST \?V PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPSTA PPSTO
0x0246 Reserved \?V 0 0 0 0 0 0 0 0
0x0247 Reserved \?V 0 0 0 0 0 0 0 0
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0240-0x027F Port Integration Module PIM_9DX (PIM) Map (Sheet 2 of 4)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0x0248 PTS \?V PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTSH PTSO
0x0249 PTIS R| PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO

Wi
0x024A DDRS \l?v DDRS7 DDRS7 DDRS5 DDRS4 DDRS3 DDRS2 DDRSH1 DDRSO0
0x024B RDRS :7\/ RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRS1 RDRSO0
0x024C PERS \?V PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERSH1 PERSO
0x024D PPSS \?V PPSS7 PPSS6 PPSS5 PPSS4 PPSS3 PPSS2 PPSS1 PPSS0O
0x024E WOMS \?V WOMS7 | WOMS6 | WOMS5 | WOMS4 | WOMS3 | WOMS2 | WOMS1 | WOMSO
0x024F Reserved R 0 0 0 0 0 0 0 0
Wi
0x0250 PTM \l?v PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTM1 PTMO
0x0251 PTIM R| PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIM1 PTIMO
Wi
0x0252 DDRM \?V DDRM7 DDRM7 DDRM5 DDRM4 DDRM3 DDRM2 DDRM1 DDRMO
0x0253 RDRM \?V RDRM7 RDRM®6 RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
0x0254 PERM \?V PERM7 PERM®6 PERM5 PERM4 PERM3 PERM2 PERM1 PERMO
0x0255 PPSM \?V PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSMO
0x0256 WOMM \l?v wOMM7 | WOMM6 | WOMM5 | WOMM4 | WOMM3 | WOMM2 | WOMM1 | WOMMO
0x0257 MODRR :7\/ 0 MODRR6 | MODRR5 | MODRR4 | MODRR3 | MODRR2 | MODRR1 | MODRRO
0x0258 PTP \?V PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
0x0259 PTIP R{ PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO
Wi
0x025A DDRP \?V DDRP7 DDRP7 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
0x025B RDRP \?V RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRPO
0x025C PERP \l?v PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
0x025D PPSP :7\/ PPSP7 PPSP6 PPSP5 PPSP4 PPSP3 PPSP2 PPSP1 PPSS0
0x025E PIEP \?V PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
0x025F PIFP \?V PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0240-0x027F Port Integration Module PIM_9DX (PIM) Map (Sheet 3 of 4)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0x0260 PTH \?V PTH7 PTH6 PTH5 PTH4 PTH3 PTH2 PTH1 PTHO
0x0261 PTIH R|{ PTIH7 PTIH6 PTIH5 PTIH4 PTIH3 PTIH2 PTIHA PTIHO

Wi
0x0262 DDRH \l?v DDRH7 DDRH7 DDRH5 DDRH4 DDRH3 DDRH2 DDRH1 DDRHO
0x0263 RDRH :7\/ RDRH7 RDRH6 RDRH5 RDRH4 RDRH3 RDRH2 RDRH1 RDRHO
0x0264 PERH \?V PERH7 PERH6 PERH5 PERH4 PERH3 PERH2 PERH1 PERHO
0x0265 PPSH \?V PPSH7 PPSH6 PPSH5 PPSH4 PPSH3 PPSH2 PPSH1 PPSHO
0x0266 PIEH \?V PIEH7 PIEH6 PIEH5 PIEH4 PIEH3 PIEH2 PIEH1 PIEHO
0x0267 PIFH \?V PIFH7 PIFH6 PIFH5 PIFH4 PIFH3 PIFH2 PIFHA PIFHO
R 0
0x0268 PTJ Wi PTJ7 PTJ6 PTJ5 PTJ4 PTJ2 PTJ1 PTJO
0x0269 PTIY R PTIJ7 PTIJ6 PTIJ5 PTIJ4 0 PTIJ2 PTIJ1 PTIJO
Wi
0x026A DDRJ \?V DDRJ7 DDRJ7 DDRJ5 DDRJ4 0 DDRJ2 DDRJ1 DDRJO
0x026B RDRJ \|7V RDRJ7 RDRJ6 RDRJ5 RDRJ4 0 RDRJ2 RDRJA RDRJO
0x026C PERJ \?V PERJ7 PERJ6 PERJ5 PERJ4 0 PERJ2 PERJA PERJO
0x026D PPSJ \?V PPSJ7 PPSJ6 PPSJ5 PPSJ4 0 PPSJ2 PPSJ1 PPSJO
0x026E PIEJ \l?v PIEJ7 PIEJ6 PIEJ5 PIEJ4 0 PIEJ2 PIEJ1 PIEJO
0x026F PIFJ :7\/ PIFJ7 PIFJ6 PIFJ5 PIFJ4 0 PIFJ2 PIFJ1 PIFJO
0x0270 Reserved R 0 0 0 0 0 0 0 0
Wi
0x0271 PT1ADO \|7V PT1ADO7 | PT1ADO6 | PT1ADO5 | PT1AD0O4 | PT1ADO3 | PT1AD0O2 | PT1ADO1 | PT1ADOO
0x0272 Reserved \?V 0 0 0 0 0 0 0 0
0x0273 DDR1ADO R| DDR1ADO | DDR1ADO | DDR1ADO | DDR1ADO | DDR1ADO | DDR1ADO | DDR1ADO | DDR1ADO
Wi 7 6 5 4 3 2 1 1
0x0274 Reserved \l?v 0 0 0 0 0 0 0 0
0X0275 RDR1ADO R| RDR1ADO | RDR1ADO | RDR1ADO | RDR1ADO | RDR1ADO | RDR1ADO | RDR1ADO | RDR1ADO
Wi 7 6 5 4 3 2 1 0
0x0276 Reserved \|/qv 0 0 0 0 0 0 0 0
0x0277 PER1ADO R| PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO | PER1ADO
Wi 7 6 5 4 3 2 1 0
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0240-0x027F Port Integration Module PIM_9DX (PIM) Map (Sheet 4 of 4)

Address

0x0278

0x0279

0x027A

0x027B

0x027C

0x027D

0x027E

0x027F

Address

0x0280

0x0281

0x0282

0x0283

0x0284

0x0285

0x0286

0x0287

0x0288

0x0289

0x028A

0x028B

Name

PTOAD1

PT1AD1

DDROAD1

DDR1AD1

RDROAD1

RDR1AD1

PEROAD1

PER1AD1

Name

CAN4CTLO

CAN4CTLA

CAN4BTRO

CAN4BTR1

CAN4RFLG

CAN4RIER

CAN4TFLG

CANATIER

CAN4TARQ

CAN4TAAK

CAN4TBSEL

CAN4IDAC

STV IVVVITIT=T

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PTOAD1 | PTOAD1 | PTOAD1 | PTOAD1 | PTOAD1 | PTOAD1 | PTOAD1 | PTOAD1
23 22 21 20 19 18 17 16
PT1AD1 | PT1AD1 | PT1AD1 | PT1AD1 | PT1AD1 | PT1AD1 | PT1AD1 | PT1AD1
15 14 13 12 11 10 9 8
DDROAD1 | DDROAD1 | DDROAD1 | DDROAD1 | DDROAD1 | DDROAD1 | DDROAD1 | DDROADA
23 22 21 20 19 18 17 16
DDR1AD1 | DDR1AD1 | DDR1AD1 | DDR1AD1 | DDR1AD1 | DDR1AD1 | DDR1AD1 | DDR1AD1
15 14 13 12 11 10 9 8
RDROAD1 | RDROAD1 | RDROAD1 | RDROAD1 | RDROAD1 | RDROAD1 | RDROAD1 | RDROADH
23 22 21 20 19 18 17 16
RDR1AD1|RDR1AD1 | RDR1AD1 | RDR1AD1 | RDR1AD1|RDR1AD1 | RDR1AD1 | RDR1AD1
15 14 13 12 11 10 9 8
PEROAD1 | PEROAD1 | PEROAD1 | PEROAD1 | PEROAD1 | PEROAD1 | PEROAD1 | PEROADH
23 22 21 20 19 18 17 16
PER1AD1 | PER1AD1 | PER1AD1 | PER1AD1 | PER1AD1 | PER1A1D | PER1AD1 | PER1ADH
15 14 13 12 11 10 9 8

0x0280-0x02BF Freescale Scalable CAN — MSCAN (CAN4) Map
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RXFRM |RACT | cowar |SNCH 1 e WUPE | SLPRQ | INITRQ
CANE | CLKSRC | LOOPB | LISTEN | BORM | wupm | Ak | INITAK
SJW1 SJWO BRP5 BRP4 BRP3 BRP2 BRP1 BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | ocscie |LPSTAT! | RSTATO | TSTATY | TSTATO | .. RXF
WUPIE | CSCIE | RSTATE1 | RSTATEO | TSTATE1 | TSTATEO | OVRIE | RXFIE
0 0 0 0 0 TXE2 TXE1 TXEO
0 0 0 0 0 TXEIE2 | TXEIE1 | TXEIEO
0 0 0 0 0 ABTRQ2 | ABTRQ1 | ABTRQO
0 0 0 0 0 ABTAK2 | ABTAK1 | ABTAKO
0 0 0 0 0 X2 TX1 TX0
0 0 DAMA IDAMO 0 IDHIT2 | IDHIT1 | IDHITO
0 0 0 0 0 0 0 0

0x028C

Reserved

SPEIIPEIIPEIIEIIEIIEIISIISIIZIIZIIZIIZDT
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0280-0x02BF Freescale Scalable CAN — MSCAN (CAN4) Map (continued)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x028D CAN4MISC \|7V 0 0 0 0 0 0 0 BOHOLD
0x028E  CANARXERR \I/?V RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
0x028F CANATXERR \I;{V TXERR7 | TXERR6 | TXERR5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
0x0290 CAN4IDARO \|7V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0291 CAN4IDAR1 \TV AC7 AC6 AC5 AC4 AC3 AC2 ACH ACO
0x0292 CAN4IDAR2 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0293 CAN4IDAR3 \?V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0294 CAN4IDMRO \I/?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0295 CAN4IDMR1 \'7\/ AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x0296 CAN4IDMR2 \|7V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0297 CAN4IDMR3 \TV AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x0298 CAN4IDAR4 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x0299 CAN4IDAR5 \|7V AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x029A CAN4IDAR6 \TV AC7 AC6 AC5 AC4 AC3 AC2 ACH ACO
0x029B CAN4IDAR7 \'7\/ AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
0x029C CAN4IDMR4 \?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x029D CAN4IDMR5 \TV AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
0x029E CAN4IDMR6 \'7\/ AM7 AM6 AM5 AM4 AMS3 AM2 AM1 AMO
0x029F CAN4IDMR7 \?V AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO

R FOREGROUND RECEIVE BUFFER
%X)?OZ.ZAAOF_ CAN4RXFG (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
W,

0x02B0- CANATXFEG R _ FOREGROUND TRANSMIT BUFFER _

0x02BF W (See Detailed MSCAN Foreground Receive and Transmit Buffer Layout)
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x02C0-0x02DF Analog-to-Digital Converter 10-Bit 8-Channel (ATD0) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x02C0  ATDOCTLO \?V 0 0 0 0 0 WRAP2 WRAP1 WRAPO
R| ETRIG 0 0 0 0 ETRIG ETRIG ETRIG
0x02C1 ATDOCTLA1 Wi SEL CH2 CH1 CHO
R ASCIF
0x02C2  ATDOCTL2 W ADPU AFFC AWAI ETRIGLE | ETRIGP | ETRIGE ASCIE
R 0
0x02C3  ATDOCTL3 W S8C S4C S2C S1C FIFO FRZ1 FRZ0
0x02C4  ATDOCTL4 \?V SRESS8 SMP1 SMPO PRS4 PRS3 PRS2 PRS1 PRS0
R 0
0x02C5 ATDOCTL5 Wi DJM DSGN SCAN MULT CC CB CA
0x02C6 ATDOSTATO \TV SCF 0 ETORF FIFOR 0 cc2 cci cco
R
0x02C7 Reserved Wi v v v v u v u v
0x02C8 ATDOTESTO \I/RV U v v v u U u v
0x02C9 ATDOTEST1 \?V v v 0 0 0 0 0 SC
R
0x02CA Reserved Wi 0 0 0 0 0 0 0 0
0x02CB  ATDOSTATA \I/RV CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCF0
0x02CC Reserved R 0 0 0 0 0 0 0 0
W
0x02CD  ATDODIEN \?V IEN7 IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENO
R
0x02CE Reserved Wi 0 0 0 0 0 0 0 0
0x02CF ATDOPTADO \?V Bit7 6 5 4 3 2 ! BIT 0
0x02D0  ATDODROH \?v Bit15 14 13 12 11 10 9 Bit8
0x02D1  ATDODROL \I/RV Bit7 Bit6 0 0 0 0 0 0
0x02D2  ATDODR1H \I/RV Bit15 14 13 12 11 10 9 Bit8
0x02D3  ATDODR1L \I;{v Bit7 Bit6 0 0 0 0 0 0
0x02D4  ATDODR2H \I/RV Bit15 14 13 12 11 10 9 Bit8
0x02D5  ATDODRAL \I/RV Bit7 Bit6 0 0 0 0 0 0
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x02C0-0x02DF Analog-to-Digital Converter 10-Bit 8-Channel (ATD0) Map (continued)

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x02D6  ATDODR3H 5:/ Bit15 14 13 12 11 10 9 Bit8
0x02D7  ATDODRAL \'/qv Bit7 Bit6 0 0 0 0 0 0
0x02D8  ATDODR4H \?v Bit15 14 13 12 1 10 9 Bit8
0x02D9  ATDODRA4L 5:/ Bit7 Bit6 0 0 0 0 0 0
O0x02DA  ATDODRSH \'/qv Bit15 14 13 12 11 10 9 Bit8
0x02DB  ATDODR5L \?v Bit7 Bit6 0 0 0 0 0 0
0x02DC  ATDODR6H \?v Bit15 14 13 12 11 10 9 Bit8
0x02DD  ATDODR6L \?v Bit7 Bit6 0 0 0 0 0 0
0x02DE  ATDODR7H \?v Bit15 14 13 12 1 10 9 Bit8
0x02DF  ATDODR7L 5:/ Bit7 Bit6 0 0 0 0 0 0

0x02E0-0x02EF Reserved

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
OX02E0- g R 0 0 0 0 0 0 0 0
OX02EF eserve

0x02F0-0x02F7 Voltage Regulator (VREG_3V3) Map

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x02F0 VREGHTCL \?V Reserved for Factory Test
0x02F1 VREGCTRL :7\/ 0 0 0 0 0 LVDS LVIE LVIF
0x02F2 VREGAPICL \?V APICLK 0 0 0 0 APIFE APIE APIF
0x02F3 VREGAPITR \?V APITR5 | APITR4 | APITR3 | APITR2 | APITR1 APITRO 0 0
0x02F4 VREGAPIRH \?V 0 0 0 0 APIR11 APIR10 APIR9 APIR8
0x02F5 VREGAPIRL \TV APIR7 APIR6 APIR5 APIR4 APIR3 APIR2 APIR1 APIRO
0x02F6 Reserved \?V 0 0 0 0 0 0 0 0
0x02F7 Reserved \?V 0 0 0 0 0 0 0 0

MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x02F8-0x02FF Reserved

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x02F8- 4 R 0 0 0 0 0 0 0 0
OX02FF eserve

0x0300-0x0327 Pulse Width Modulator 8-Bit 8-Channel (PWM) Map

Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0300  PWME \?v PWME7 | PWMES | PWME5 | PWME4 | PWME3 | PWME2 | PWME1 | PWMEO
0x0301  PWMPOL \?v PPOL7 | PPOL6 | PPOL5 | PPOL4 | PPOL3 | PPOL2 | PPOL1 | PPOLO
0x0302  PWMCLK \'7\/ PCLK7 | PCLK6 | PCLK5 | PCLK4 | PCLK3 | PCLK2 | PCLK1 | PCLKO
R[C 0 0
0x0303 PWMPRCLK | PCKB2 | PCKB1 | PCKBO PCKA2 | PCKA1 | PCKAO
0x0304  PWMCAE \Tv CAE7 CAE6 CAE5 CAE4 CAE3 CAE2 CAE1 CAEO
R 0 0
0x0305  PWMCTL | CON67 | CON45 | CON23 | CONOT | PSWAI | PFRZ
PWMTST R| 0 0 0 0 0 0 0 0
0x0306 Test Only W]
0x0307 PWMPRSC \?v 0 0 0 0 0 0 0 0
R _ .
0x0308 PWMSCLA | Bit7 6 5 4 3 2 1 Bit 0
0x0309 PWMSCLB \?v Bit 7 6 5 4 3 2 1 Bit 0
0Xx030A PWMSCNTA \?v 0 0 0 0 0 0 0 0
0x030B PWMSCNTB \'7\/ 0 0 0 0 0 0 0 0
R[ Bit7 6 5 4 3 2 1 Bit 0
0x030C  PWMCNTO  t—¢ - . - - : - -
R[ Bit7 6 5 4 3 2 1 Bit 0
D PWMCNTH
0x030 C W o 0 0 0 0 0 0 0
R[ Bit7 6 5 4 3 2 1 Bit 0
E  PWMCNT2
0x030 C w0 0 0 0 0 0 0 0
R[ Bit7 6 5 4 3 2 1 Bit 0
0X030F  PWMCNT3 i — - . - - - - -
R[ Bit7 6 5 4 3 2 1 Bit 0
10 PWMCNT4
0x0310 C W o 0 0 0 0 0 0 0
R[ Bit7 6 5 4 3 2 1 Bit 0
11 PWMCNT
0x03 ONTS W o 0 0 0 0 0 0 0
R[ Bit7 6 5 4 3 2 1 Bit 0
0x0312  PWMCNT6 i — - . - - - - -
R[ Bit7 6 5 4 3 2 1 Bit 0
13 PWMCNT?
0x0313 C W o 0 0 0 0 0 0 0
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0300—-0x0327 Pulse Width Modulator 8-Bit 8-Channel (PWM) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
0x0314 PWMPERO \|7V Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0315 PWMPER1 Wi Bit 7 6 5 4 3 2 1 Bit 0
R ) .
0x0316 PWMPER2 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0317 PWMPER3 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0318 PWMPER4 Wi Bit 7 6 5 4 3 2 1 Bit 0
R ) .
0x0319 PWMPER5 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x031A PWMPER6 Wi Bit 7 6 5 4 3 2 1 Bit 0
R , .
0x031B PWMPER7 Wi Bit 7 6 5 4 3 2 1 Bit 0
R ) .
0x031C PWMDTYO Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x031D PWMDTY1 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
O0x031E PWMDTY2 Wi Bit 7 6 5 4 3 2 1 Bit 0
R ) .
0x031F PWMDTY3 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0320 PWMDTY4 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0321 PWMDTY5 Wi Bit 7 6 5 4 3 2 1 Bit 0
R ) .
0x0322 PWMDTY6 Wi Bit 7 6 5 4 3 2 1 Bit 0
R . .
0x0323 PWMDTY7 Wi Bit 7 6 5 4 3 2 1 Bit 0
R 0 0 PWM7IN PWM7
0x0324 PWMSDN w| PWMIF PWMIE PWM PWMLVL PWM7INL ENA
RSTRT
0x0325 Reserved \|/qv 0 0 0 0 0 0 0 0
R
0x0326 Reserved Wi 0 0 0 0 0 0 0 0
R
0x0327 Reserved 0 0 0 0 0 0 0 0
Wi
MC9S12XDP512 Data Sheet, Rev. 2.11
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0x0328—-0x033F Reserved

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0x0328— R d 0 0 0 0 0 0 0 0

OX033F eserve

0x0340-0x0367 Periodic Interrupt Timer (PIT) Map

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
R 0 0 0 0 0

0x0340  PITCFLMT W PITE PITSWAI | PITFRZ BELMTT | PELMTO
R 0 0 0 0 0 0 0 0

41 PITFLT

0x03 W PFLT3 PFLT2 PFLT1 PFLTO

0x0342 PITCE \TV 0 0 0 0 PCE3 PCE2 PCEH1 PCEO
R

0x0343 PITMUX Wi 0 0 0 0 PMUX3 PMUX2 PMUX1 PMUXO0
R 0 0 0

0x0344 PITINTE Wi PINTES3 PINTE2 PINTE1 PINTEO

0x0345 PITTF \?V 0 0 0 0 PTF3 PTF2 PTF1 PTFO
R

0x0346  PITMTLDO Wi PMTLD7 | PMTLD6 | PMTLD5 | PMTLD4 | PMTLD3 | PMTLD2 | PMTLD1 | PMTLDO
R

0x0347  PITMTLD1 Wi PMTLD7 | PMTLD6 | PMTLD5 | PMTLD4 | PMTLD3 | PMTLD2 | PMTLD1 | PMTLDO
R

0x0348  PITLDO (hi) W PLD15 PLD14 PLD13 PLD12 PLD11 PLD10 PLD9 PLD8
R

0x0349  PITLDO (lo) W PLD7 PLD6 PLD5 PLD4 PLD3 PLD2 PLD1 PLDO
R

0x034A PITCNTO (hi) Wi PCNT15 | PCNT14 | PCNT13 | PCNT12 | PCNT11 | PCNT10 PCNT9 PCNTS8
R

0x034B PITCNTO (lo) W PCNT7 PCNT6 PCNT5 PCNT4 PCNT3 PCNT2 PCNTH1 PCNTO
R

0x034C  PITLD1 (hi) Wi PLD15 PLD14 PLD13 PLD12 PLD11 PLD10 PLD9 PLDS8
R

0x034D  PITLD1 (lo) Wi PLD7 PLD6 PLD5 PLD4 PLD3 PLD2 PLD1 PLDO
R

0x034E PITCNT1 (hi) W PCNT15 | PCNT14 | PCNT13 | PCNT12 | PCNT11 | PCNT10 PCNT9 PCNT8
R

0x034F PITCNT1 (lo) W PCNT7 PCNT6 PCNT5 PCNT4 PCNT3 PCNT2 PCNT1 PCNTO
R

0x0350  PITLD2 (hi) Wi PLD15 PLD14 PLD13 PLD12 PLD11 PLD10 PLD9 PLDS8
R

0x0351 PITLD2 (lo) W PLD7 PLD6 PLD5 PLD4 PLD3 PLD2 PLD1 PLDO
R

0x0352 PITCNT2 (hi) W PCNT15 | PCNT14 | PCNT13 | PCNT12 | PCNT11 | PCNT10 PCNT9 PCNT8
R

0x0353 PITCNT2 (lo) Wi PCNT7 PCNT6 PCNT5 PCNT4 PCNT3 PCNT2 PCNT1 PCNTO
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0340-0x0367 Periodic Interrupt Timer (PIT) Map (continued)

Address Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R

0x0354  PITLDS (hi) Wi PLD15 PLD14 PLD13 PLD12 PLD11 PLD10 PLD9 PLD8
R

0x0355  PITLDS (lo) Wi PLD7 PLD6 PLD5 PLD4 PLD3 PLD2 PLD1 PLDO
R

0x0356 PITCNTS3 (hi) Wi PCNT15 | PCNT14 | PCNT13 | PCNT12 | PCNT11 | PCNT10 PCNT9 PCNT8
R

0x0357 PITCNTS3 (lo) Wi PCNT7 PCNT6 PCNT5 PCNT4 PCNT3 PCNT2 PCNT1 PCNTO

0x0358— R d R 0 0 0 0 0 0 0 0

0x0367 eserve Wi

0x0368—0x037F Reserved

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x0368— R d R 0 0 0 0 0 0 0 0
OXx037F eserve Wi

0x0380-0x03BF XGATE Map (Sheet 1 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R 0 0 0 0 0 0 0
0x0380  XGMCTL W) yGEM | XGFRZM | XGDBGM | XGSSM | XGFACTM XGS | XGIEM
WEIFM
0x0381 XGMCTL \?V XGE XGFRzZ XGDBG XGSS XGFACT 0 XGSWEIF XGIE
0x0382  XGCHID \?v 0 XGCHIDI6:0]
R
0x0383 Reserved Wi 0 0 0 0 0 0 0 0
0x0384 XGVBR \?V 0 0 0 0 0 0 0 0
0x0385 XGVBR R 0 0 0 0 00 0 0 0
W,
R
0x0386 XGVBR W XGVBR[15:8]
R 0
0x0387 XGVBR XGVBR[7:1]
0x0388 XGIF \I/Rv 0 0 0 0 0 0 0 XGIF_78
R
0x0389 XGIF W XGIF_77 | XGIF_76 | XGIF_75 | XGIF_74 | XGIF_73 | XGIF_72 | XGIF_71 | XGIF_70
0x038A XGIF \?V XGIF_6F | XGIF_6E | XGIF_6D | XGIF_6C | XGIF_6B | XGIF_6A | XGIF_69 | XGIF_68
0x023B XGIF \7\/ XGIF_67 | XGIF_66 | XGIF_65 | XGIF_64 | XGIF_63 | XGIF_62 | XGIF_61 | XGIF_60
R
0x023C XGIF W XGIF_5F | XGIF_5E | XGIF_5D | XGIF_5C | XGIF_5B | XGIF_5A | XGIF_59 | XGIF_58
MC9S12XDP512 Data Sheet, Rev. 2.11
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0x0380-0x03BF XGATE Map (Sheet 2 of 3)

Chapter 1 Device Overview (MC9S12XDP512V2)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x038D XGIF \7\/XGIF_57 XGIF_56 | XGIF_55 | XGIF_54 | XGIF_53 | XGIF_52 | XGIF_51 | XGIF_50
R
0x038E XGIF Wi XGIF_4F | XGIF_4E | XGIF_4D | XGIF_4C | XGIF_4B | XGIF_4A | XGIF_49 | XGIF_48
0x038F XGIF \?VXGIF_47 XGIF_46 | XGIF_45 | XGIF_44 | XGIF_43 | XGIF_42 | XGIF_41 | XGIF_40
R
0x0390 XGIF Wi XGIF_3F | XGIF_3E | XGIF_3D | XGIF_3C | XGIF_3B | XGIF_3A | XGIF_39 | XGIF_38
R
0x0391 XGIF Wi XGIF_37 | XGIF_36 | XGIF_35 | XGIF_34 | XGIF_33 | XGIF_32 | XGIF_31 | XGIF_30
R
0x0392 XGIF W XGIF_2F | XGIF_2E | XGIF_2D | XGIF_2C | XGIF_2B | XGIF_2A | XGIF_29 | XGIF_28
0x0393 XGIF \7\/XGIF_27 XGIF_26 | XGIF_25 | XGIF_24 | XGIF_23 | XGIF_22 | XGIF_21 | XGIF_20
R
0x0394 XGIF Wi XGIF_1F | XGIF_1E | XGIF_1D | XGIF_1C | XGIF_1B | XGIF_1A | XGIF_19 | XGIF_18
R
0x0395 XGIF WXGIF_17 XGIF_16 | XGIF_15 | XGIF_14 | XGIF_13 | XGIF_12 | XGIF_11 | XGIF_10
R
0x0396 XGIF Wi XGIF_OF | XGIF_OE | XGIF_OD | XGIF_OC | XGIF_0B | XGIF_0A | XGIF_09 0
0x0397 XGIF R 0 0 0 0 0 0 0 0
W
R 0 0 0 0 0 0 0 0
XGSWT (hi
0x0398  XGSWT (i) XGSWTM[7:0]
R
0x0399 XGSWT (lo) Wi XGSWT][7:0]
Rl o0 0 0 o | o 0 0 0
0x039A XGSEM (hi
X LUV XGSEMM[7:0]
R
0x039B XGSEM (lo) W XGSEM][7:0]
0x039C Reserved \7\/ 0 0 0 0 0 0 0 0
R 0 0
0x039D XGCCR Wi 0 0 XGN XGZ XGV XGC
) R
0x039E XGPC (hi) W XGPC[15:8]
R
0x039F XGPC (lo) Wi XGPC[7:0]
0x03A0 Reserved \II:{V 0 0 0 0 0 0 0 0
0x03A1 Reserved R 0 0 0 0 0 0 0 0
W
) R
0x03A2 XGR1 (hi) Wi XGR1[15:8]
R
0x03A3 XGR1 (lo) Wi XGR1[7:0]
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Chapter 1 Device Overview (MC9S12XDP512V2)

0x0380-0x03BF XGATE Map (Sheet 3 of 3)

Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
R
0x03A4 XGR2 (hi) Wi XGR2[15:8]
R
0x03A5 XGR2 (lo) Wi XGR2[7:0]
) R
0x03A6 XGR3 (hi) Wi XGR3[15:8]
R
0x03A7 XGRS (lo) Wi XGR3[7:0]
) R
0x03A8 XGR4 (hi) Wi XGR4[15:8]
R
0x03A9 XGR4 (lo) W XGR4[7:0]
) R
0x03AA XGRS5 (hi) Wi XGR5[15:8]
R
0x03AB XGR5(lo) Wi XGR5[7:0]
. R
0x03AC XGR6 (hi) Wi XGR6[15:8]
R
0x03AD XGR6 (lo) Wi XGR6[7:0]
) R
O0x03AE XGR?7 (hi) Wi XGR7[15:8]
R
0x03AF XGR?7 (lo) W XGR7[7:0]
0x03B0- R q R 0 0 0 0 0 0 0 0
OX03BE eserve Wi
0x03C0-0x07FF Reserved
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0x03C0 R q R 0 0 0 0 0 0 0 0
—0xO7FF  "OSeVed
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

1.1.7 Part ID Assignments

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 1D for each revision of the chip. Table 1-2 shows the assigned part ID
number and Mask Set number.

Table 1-2. Assigned Part ID Numbers

Device Mask Set Number Part ID!
MC9S12XDP512 L15Y 0xC410
MC9S12XDT384 L15Y 0xC410

' 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

1.2  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. It is built from the signal description sections of the Block
User Guides of the individual IP blocks on the device.

1.2.1 Device Pinout

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

The MC9S12XD-Family and MC9S12XA-Family devices are offered in the following package options:
» 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

Most pins perform two or more functions, as described in more detail in Section 1.2.2, “Signal Properties
Summary”. Figure 1-5, Figure 1-6, and Figure 1-7 show the pin assignments for the various packages.
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Chapter 1 Device Overview (MC9S12XDP512V2)

SS1/PWM3/KWP3/PP3
SCK1/PWM2/KWP2/PP2
MOSI1/PWM1/KWP1/PP1
MISO1/PWMO/KWPO/PPO
CS1/KWJ2/PJ2
ACC2/ADDR22/PK6
IQSTAT3/ADDR19/PK3
IQSTAT2/ADDR18/PK2
IQSTAT1/ADDR17/PK1
IQSTAT0/ADDR16/PK0
10CO/PTO

10C1/PT1

10C2/PT2

10C3/PT3

VDDA

VS8t

10C4/PT4

10C5/PT5

10C6/PT6

10C7/PT7
ACC1/ADDR21/PK5
ACCO/ADDR20/PK4
TXD2/KWJ1/PJ1
CS3/RXD2/KWJO/PJO
MODC/BKGD

VDDX2

VSSX2

DATA8/PCO
DATA9/PC1
DATA10/PC2
DATA11/PC3
UDS/ADDRO/PBO
ADDR1/PB1
ADDR2/PB2
ADDR3/PB3
ADDR4/PB4

Figure 1-5. MC9S12XD-Family Pin Assignment 144-Pin LQFP Package
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1.2.2

Signal Properties Summary

Table 1-3 summarizes the pin functionality.

Chapter 1 Device Overview (MC9S12XDP512V2)

Table 1-3. Signal Properties Summary (Sheet 1 of 4)

interrupt

Internal Pull
Pin Pin Pin Pin Pin Power Resistor
Name Name Name Name Name Supol Description
Function 1| Function 2 | Function 3 |Function 4 | Function 5 PRl Reset
CTRL
State
EXTAL — — — — VbppLL NA NA  |Oscillator pins
XTAL — — — — VoDPLL NA NA
RESET — — — — Vbpr PULLUP External reset
TEST — — — — N.A. | RESET pin | DOWN [Test input
VREGEN — — — — Vppx PUCR Up |Voltage regulator enable
Input
XFC — — — — VbDPLL NA NA  |PLL loop filter
BKGD MODC — — — Vppr | Always on Up Background debug
PAD[23:08]| AN[23:8] — — — Vppa PERO Disabled |Port AD inputs of ATD1,
AD1/ analog inputs of ATD1
PER1
AD1
PAD[07:00]| AN[7:0] — — — Vppa PER1 Disabled |Port AD inputs of ATDO,
ADO analog inputs of ATDO
PA[7:0] |ADDRJ[15:8]| IVD[15:8] — — VppR PUCR Disabled |Port A I/O, address bus,
internal visibility data
PB[7:1] | ADDR[7:1] | IVD[7:0] — — VbDR PUCR Disabled [Port B I/O, address bus,
internal visibility data
PBO ADDRO ubS VbbR PUCR Disabled|Port B /O, address bus,
upper data strobe
PC[7:0] | DATA[15:8] — — — VppR PUCR Disabled [Port C 1/O, data bus
PD[7:0] DATA[7:0] — — — VbDR PUCR Disabled [Port D 1/O, data bus
PE7 ECLKX2 XCLKS — — VbbR PUCR Up |Port E I/O, system clock
output, clock select
PE6 TAGHI MODB — — Vbpr While RESET Port E /O, tag high, mode
pin is low: down input
PE5 RE MODA TAGLO — Vopr While RESET Port E 1/O, read enable,
pin is low: down mode input, tag low input
PE4 ECLK — — — VbbR PUCR Up |Port E I/O, bus clock output
PE3 LSTRB LDS EROMCTL — VbDR PUCR Up |Port E I/O, low byte data
strobe, EROMON control
PE2 R/W WE — — VbbR PUCR Up |Port E I/O, read/write
PE1 IRQ — — — VDDR PUCR Up |Port E Input, maskable
interrupt
PEO XIRQ — — — VbbR PUCR Up |Port E input, non-maskable
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Table 1-3. Signal Properties Summary (Sheet 2 of 4)

Internal Pull
Pin Pin Pin Pin Pin Power Resistor
Name Name Name Name Name Subpl Description
Function 1| Function 2 | Function 3 | Function 4| Function 5 | >YPPY Reset
CTRL
State
PH7 KWH7 SS82 TXD5 — Vppr | PERH/PPSH |Disabled|Port H I/O, interrupt, SS of
SPI2, TXD of SCI5
PH6 KWH6 SCK2 RXD5 — Vbpr PERH/ Disabled |Port H I/O, interrupt, SCK of
PPSH SPI2, RXD of SCI5
PH5 KWH5 MOSI2 TXD4 — VbbR PERH/ Disabled |Port H I/O, interrupt, MOSI
PPSH of SPI2, TXD of SCl4
PH4 KWH4 MISO2 RXD4 — Vppr | PERH/PPSH |Disabled|Port H I/O, interrupt, MISO
of SPI2, RXD of SCl4
PH3 KWH3 SSH — — Vppr | PERH/PPSH |Disabled|Port H I/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 |PortJ I/O, interrupt, TX of
PPSJ CAN4, SCL of lICO, TX of
CANO
PJ6 KWJ6 RXCAN4 SDAO RXCANO | Vppx PERJ/ Up |PortJ /O, interrupt, RX of
PPSJ CAN4, SDA of 1IC0, RX of
CANO
PJ5 KWJ5 SCLA1 CS2 — Vpbbx PERJ/ Up |PortJ I/O, interrupt, SCL of
PPSJ IIC1, chip select 2
PJ4 KwJ4 SDA1 CSO0 — Vbpx PERJ/ Up |PortJ I/O, interrupt, SDA of
PPSJ IIC1, chip select 0
PJ2 KwJ2 CS1 — — Vbbx PERJ/ Up |PortJ /O, interrupt, chip
PPSJ select 1
PJ1 KWJ1 TXD2 — — Vppx PERJ/ Up |Portd /O, interrupt, TXD of
PPSJ SCi2
PJO KWJO0 RXD2 CS3 — Vbpx PERJ/ Up |PortJ /O, interrupt, RXD of
PPSJ SCI2
PK7 EWAIT ROMCTL — — Vbbx PUCR Up |Port K1/O, EWAIT input,
ROM on control
PK[6:4] ADDR ACCJ[2:0] — — Vbbx PUCR Up Port K 1/0O, extended
[22:20] addresses, access source
for external access
PK3 ADDR19 | IQSTAT3 — — Vppx PUCR Up |Extended address, PIPE
status
PK2 ADDR18 | IQSTAT2 — — Vbpx PUCR Up |Extended address, PIPE
status
PK1 ADDR17 | IQSTAT1 — — Vbbx PUCR Up |Extended address, PIPE
status
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Chapter 1 Device Overview (MC9S12XDP512V2)

Table 1-3. Signal Properties Summary (Sheet 3 of 4)

Internal Pull
Pin Pin Pin Pin Pin Power Resistor
Name Name Name Name Name Subpl Description
Function 1| Function 2 | Function 3| Function 4|Function 5| >"PP"Y Reset
CTRL
State
PKO ADDR16 | IQSTATO — — Vbpx PUCR Up |Extended address, PIPE
status
PM7 TXCAN3 TXD3 TXCAN4 — Vbpx PERM/ |Disabled|Port M I/O, 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/OCANO, CAN2,
CAN4, SCK of SPIO
PM4 RXCAN2 | RXCANO | RXCAN4 MOSIO Vppx |PERM/PPSM |Disabled|Port M I/O, CANO, CAN2,
CAN4, MOSI of SPIO
PM3 TXCAN1 | TXCANO — SSO Vppx |PERM/PPSM |Disabled|Port M I/O TX of CANT1,
CANO, SS of SPIO
PM2 RXCAN1 | RXCANO — MISO0 Vppx |PERM/PPSM |Disabled|Port M I/O, RX of CAN1,
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 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 7
of PWM, SCK of SPI2
PP6 KWP6 PWM6 SS2 — Vbpx PERP/ Disabled|Port P I/O, interrupt, channel
PPSP 6 of PWM, SS of SPI2
PP5 KWP5 PWM5 MOSI2 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 5 of PWM, MOSI of SPI2
PP4 KWP4 PWM4 MISO2 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 4 of PWM, MISO2 of SPI2
PP3 KWP3 PWM3 SS1 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 3 of PWM, SS of SPI1
PP2 KWP2 PWM2 SCK1 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 2 of PWM, SCK of SPI1
PP1 KWP1 PWM1 MOSIH — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 1 of PWM, MOSI of SPI1
PPO KWPO PWMO MISO1 — Vbpx PERP/ Disabled |Port P I/O, interrupt, channel
PPSP 0 of PWM, MISO2 of SPI1
PS7 SSO — — — Vbpx PERS/ Up |Port S I/O, SS of SPIO
PPSS
PS6 SCKo — — — Vbpx PERS/ Up |Port S I/O, SCK of SPIO
PPSS
PS5 MOSIO — — — Vbpx PERS/ Up |Port S I/O, MOSI of SPIO
PPSS
PS4 MISO0 — — — Vbpx PERS/ Up |Port S I/O, MISO of SPIO
PPSS
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Table 1-3. Signal Properties Summary (Sheet 4 of 4)

Internal Pull
Pin Pin Pin Pin Pin Power Resistor
Name Name Name Name Name Subpl Description
Function 1| Function 2 | Function 3| Function 4 |Function 5 pply Reset
CTRL
State
PS3 TXDA1 — — — Vbpx PERS/ Up Port S 1/0, TXD of SCI1
PPSS
PS2 RXD1 — — — Vbpx PERS/ Up Port S 1/0, RXD of SCIH
PPSS
PS1 TXDO — — — Vbbx PERS/ Up Port S 1/0, TXD of SCIO
PPSS
PSO RXDO — — — Vppx PERS/ Up Port S 1/0, RXD of SCI0
PPSS
PT[7:0] 10C[7:0] — — — Vbpx 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 1-3 for affected pins.

1.2.3 Detailed Signal Descriptions

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, and an output when an internal MCU function causes a reset. The RESET pin has an
internal pullup device.

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.

1.2.3.4 Vregen — Voltage Regulator Enable Pin

This input only pin enables or disables the on-chip voltage regulator. The input has a pullup device.
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1.2.3.5 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.

VbppLL VbppLL

MCU

XFC

Figure 1-8. 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

PAD[23:8] are general-purpose input or output pins and analog inputs AN[23:8] of the analog-to-digital
converter ATD1.

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  PA[7:0]/ ADDR[15:8]/ IVD[15:8] — Port A I/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.

1.2.3.10 PB[7:1]/ ADDR[7:1]/IVD[7:1] — Port B /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.
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1.2.3.11 PBO0/ADDRO/UDS/IVD[0] — Port B 1/O Pin 0

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 1\VDO.

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

PC[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.

1.2.3.13 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.

1.2.3.14 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.

The XCLKS signal selects the oscillator configuration during reset low phase while a clock quality check
is ongoing. This is the case for:

e 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,
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EXTAL [}
Cy
MCU ] Crystal or
—— Ceramic Resonator
XTAL I I

C, =
—_— VsspLL

Figure 1-9. Loop Controlled Pierce Oscillator Connections (PE7 = 1)

EXTAL ||
Cy
MCU D —
R 3 Crystal or
B Ceramic Resonator
Rs
XTAL |} -1
Cz =
— VsspLL

Figure 1-10. Full Swing Pierce Oscillator Connections (PE7 = 0)

CMOS-Compatible
EXTAL [ «————— External Oscillator

MCU

XTAL—— Not Connected

Figure 1-11. External Clock Connections (PE7 = 0)

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

PEG 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
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 PEG6 is
configured to reduced levels out of reset in expanded and emulation modes.
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1.2.3.16 PE5/MODA /TAGLO / RE — Port E I/0 Pin 5

PES5 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 PE5 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 PE5 is
configured to reduced levels out of reset in expanded and emulation modes.

1.2.3.17 PE4/ECLK — Port E I/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.

1.2.3.18 PE3/LSTRB/LDS/EROMCTL— Port E I/0 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.

1.2.3.19 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.

1.2.3.20 PE1/IRQ — Port E Input Pin 1

PEL 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.
1.2.3.21 PEO/ XIRQ — Port E Input Pin 0

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.
1.2.3.22 PH7/KWH7/SS2/TXD5 — Port HI/O Pin7

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 (SP12). It can be configured as the transmit pin TXD of serial communication interface 5
(SCI5).
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1.2.3.23 PH6/KWH6 /SCK2/ RXD5 — Port H I/O Pin 6

PH6 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
(SCI5).

1.2.3.24 PH5/KWH5/MOSI2/TXD4 — Port H I/0 Pin 5

PHS5 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 (SP12). It can be configured as the
transmit pin TXD of serial communication interface 4 (SCl14).

1.2.3.25 PH4/KWH4/MISO2/RXD4 — Port H I/0O 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 (SP12). It can be configured as the receive
pin RXD of serial communication interface 4 (SCI14).

1.2.3.26 PH3/KWH3/SS1 — Port H I/O Pin 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).

1.2.3.27 PH2/KWH2/SCK1 — Port H I/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).

1.2.3.28 PH1/KWH1/MOSI1 — Port H I/O Pin 1

PH1 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).

1.2.3.29 PHO/KWHO/MISO1 —PortHI/O Pin 0

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).
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1.2.3.30 PJ7/KWJ7/TXCAN4/SCLO/TXCANO— PORT J I/O Pin7

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 11CO module.

1.2.3.31 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 11C0O module.

1.2.3.32 PJ5/KWJ5/SCL1/CS2 —PORT J /O Pin5

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 11C1 module. It can be
configured to provide a chip-select output.

1.2.3.33 PJ4/KWJ4/SDA1/CS0— PORT J /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 11C1 module. It can be
configured to provide a chip-select output.

1.2.3.34 PJ2/KWJ2/CS1— PORT J I/O Pin 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.

1.2.3.35 PJ1/KWJ1/TXD2 — PORT J I/O Pin 1

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).

1.2.3.36 PJO/KWJO0/RXD2/CS3 — PORT J I/O Pin 0

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.

1.2.3.37 PK7/EWAIT / ROMCTL — Port K 1/O Pin 7

PKZ7 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
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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.

1.2.3.38  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
ACCJ2:0] 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

1.2.3.39  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.

1.2.3.40 PM7/TXCAN3/TXCAN4/TXD3 — Port M 1/O Pin 7

PM?7 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).

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

PMG6 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).

1.2.3.42 PM5/TXCANO/TXCAN2/TXCAN4 /SCKO — Port M I/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).

1.2.3.43 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 (SPI10).
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1.2.3.44 PM3/TXCAN1/TXCANO/SS0— Port M I/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 (SPI10).

1.2.3.45 PM2/RXCAN1/RXCANO/MISO0 — 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 (SPI0).

1.2.3.46 PM1/TXCANO — Port M I/O Pin 1

PM1 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).

1.2.3.47 PMO0O/RXCANO — Port M /O Pin 0

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).

1.2.3.48 PP7/KWP7/PWM7/SCK2 — Port P I/O Pin7

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 (SPI2).

1.2.3.49 PP6/KWP6/PWM6/SS2 — Port P I/0 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 (SP12).

1.2.3.50 PP5/KWP5/PWMS5/MOSI2 — Port P I/0O Pin 5

PP5 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
be configured as master output (during master mode) or slave input pin (during slave mode) MOSI of the
serial peripheral interface 2 (SP12).

1.2.3.51 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
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be configured as master input (during master mode) or slave output (during slave mode) pin MISO of the
serial peripheral interface 2 (SPI12).

1.2.3.52 PP3/KWP3/PWM3/SS1— PortP I/O Pin 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).

1.2.3.53 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).

1.2.3.54 PP1/KWP1/PWM1/MOSI1 — Port P I/O Pin 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).

1.2.3.55 PPO/KWPO/PWMO/MISO1— Port P I/O Pin 0

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).

1.2.3.56 PS7/SS0— PortSI1/0OPin7

PS7 is a general-purpose input or output pin. It can be configured as the slave select pin SS of the serial
peripheral interface O (SPI0).

1.2.3.57 PS6/SCKO0— Port S I/O Pin 6

PS6 is a general-purpose input or output pin. It can be configured as the serial clock pin SCK of the serial
peripheral interface O (SPI0).

1.2.3.58 PS5/ MOSIO — Port S I/O Pin 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 (SPI0).
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1.2.3.59 PS4/MISO0 — Port SI/O Pin4

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).

1.2.3.60 PS3/TXD1— PortS1/O Pin3

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

1.2.3.61 PS2/RXD1— Port S I/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).

1.2.3.62 PS1/TXD0— Port S 1/O Pin 1

PS1 is a general-purpose input or output pin. It can be configured as the transmit pin TXD of serial
communication interface 0 (SCI0).

1.2.3.63 PS0/RXDO0— Port S I/0 Pin 0

PSO0 is a general-purpose input or output pin. It can be configured as the receive pin RXD of serial
communication interface 0 (SCI0).

1.2.3.64 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).

1.24 Power Supply Pins
MC9S12XDP512 power and ground pins are described below.

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

1.2.4.1 Vboox1: Vopox2: Vssx1:Vssx2 — Power and Ground Pins for I/O Drivers

External power and ground for 1/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 Vbpr1: Vopr2: Vssr1: Vssr2 — 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.

1.24.3 VDD1’ VDDZ’ Vss1, VSSZ — Core Power Pins

Power is supplied to the MCU through Vpp 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 Vgggey IS tied to ground.

NOTE
No load allowed except for bypass capacitors.

1.2.4.4 Vppas Vssa — Power Supply Pins for ATD and Vggg

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

1.2.4.5 VRgu, VRL — ATD Reference Voltage Input Pins

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

1.2.4.6 VDDPLL’ 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.

1.2.4.7 Vregen — On--Chip Voltage Regulator Enable

Enables the internal 5 V to 2.5 V voltage regulator. If this pin is tied low, Vpp;  and Vppp | must be
supplied externally.
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Table 1-4. MC9S12XDP512 Power and Ground Connection Summary

Pin Number
Mnemonic Nominal Description
i 144-Pin 112-Pin 80-Pin Voltage L
LQFP LQFP QFP
Vbp1, 2 15, 87 13, 65 9, 49 25V Internal power and ground generated by
i I I
Vssi, 2 16, 88 14, 66 10, 50 ov internal regulator
VpDR1 53 41 29 50V External power and ground, supply to pin
Vasni 50 40 o8 oV drivers and internal voltage regulator
Vppxi 139 107 77 50V External power and ground, supply to pin
Vssx1 138 106 76 oy |drivers
Vbpx2 26 N.A. N.A. 50V External power and ground, supply to pin
Vssxz 27 N.A. N.A. oy |drivers
VbDR2 82 N.A. N.A. 50V External power and ground, supply to pin
Vssro 81 N.A. N.A. oy |drvers
Vppa 107 83 59 50V Operating voltage and ground for the
analog-to-digital converters and the
Vssa 110 86 62 ov reference for the internal voltage regulator,
allows the supply voltage to the A/D to be
bypassed independently.
VRL 109 85 61 ov Reference voltages for the analog-to-digital
Van 108 84 60 5oy |converter
VpppLL 55 43 31 25V Provides operating voltage and ground for
the phased-locked loop. This allows the
VsspLL 57 45 33 ov supply voltage to the PLL to be bypassed
independently. Internal power and ground
generated by internal regulator.
VREGEN 127 97 N.A. 5V Internal voltage regulator enable/disable
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1.3 System Clock Description

The clock and reset generator module (CRG) provides the internal clock signals for the core and all
peripheral modules. Figure 1-12 shows the clock connections from the CRG to all modules.

Consult the CRG Block User Guide for details on clock generation.

SCI0..SCI5
CANO . . CAN4

SPI0. . SPI2
lICO & 11C ATDO & ATD1

lowa [ QT [ ]

T I—) PIT
EXTAL
" Oscillator Clock

e—>»| ECT
— CRG @
XTAL g > PIM

Core Clock
l @
Y Y l

RAM S12X XGATE FLASH EEPROM

Figure 1-12. Clock Connections
The MCU’s system clock can be supplied in several ways enabling a range of system operating frequencies
to be supported:
e The on-chip phase locked loop (PLL)
» the PLL self clocking
» the oscillator

The clock generated by the PLL or oscillator provides the main system clock frequencies core clock and
bus clock. As shown in Figure 1-12, this system clocks are used throughout the MCU to drive the core, the
memories, and the peripherals.
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The program Flash memory and the EEPROM are supplied by the bus clock and the oscillator clock.The
oscillator clock is used as a time base to derive the program and erase times for the NVM’s. Consult the
FTX512k4 Block Guide and the EETX4K Block Guide for more details on the operation of the NVM’s.

The CAN modules may be configured to have their clock sources derived either from the bus clock or
directly from the oscillator clock. This allows the user to select its clock based on the required jitter
performance. Consult MSCAN block description for more details on the operation and configuration of
the CAN blocks.

In order to ensure the presence of the clock the MCU includes an on-chip clock monitor connected to the
output of the oscillator. The clock monitor can be configured to invoke the PLL self-clocking mode or to
generate a system reset if it is allowed to time out as a result of no oscillator clock being present.

In addition to the clock monitor, the MCU also provides a clock quality checker which performs a more
accurate check of the clock. The clock quality checker counts a predetermined number of clock edges
within a defined time window to insure that the clock is running. The checker can be invoked following
specific events such as on wake-up or clock monitor failure.

1.4  Chip Configuration Summary

The MCU can operate in six different modes. The different modes, the state of ROMCTL and EROMCTL
signal on rising edge of RESET, and the security state of the MCU affects the following device
characteristics:

» External bus interface configuration

* Flash in memory map, or not

» Debug features enabled or disabled

The operating mode out of reset is determined by the states of the MODC, MODB, and MODA signals
during reset (see Table 1-5). The MODC, MODB, and MODA bits in the MODE register show the current
operating mode and provide limited mode switching during operation. The states of the MODC, MODB,
and MODA signals are latched into these bits on the rising edge of RESET.

In normal expanded mode and in emulation modes the ROMON bit and the EROMON bit in the
MMCCTL1 register defines if the on chip flash memory is the memory map, or not. (See Table 1-5.) For
a detailed description of the ROMON and EROMON bits refer to the S12X_MMC Block Guide.

The state of the ROMCTL signal is latched into the ROMON bit in the MMCCTLJ1 register on the rising
edge of RESET. The state of the EROMCTL signal is latched into the EROMON bit in the MISC register
on the rising edge of RESET.
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Chip Modes BKGD = PE6 = PES = PK7 = PE3 = Data Source’
MODC MODB MODA ROMCTL EROMCTL

Normal single chip 0 X X Internal

Special single chip 0

Emulation single chip 1 X 0 Emulation memory
X 1 Internal Flash

Normal expanded 1 0 1 0 X External application
1 X Internal Flash

Emulation expanded 0 1 1 0 X External application
1 0 Emulation memory
1 1 Internal Flash

Special test 0 1 0 0 X External application
1 X Internal Flash

Internal means resources inside the MCU are read/written.

Internal Flash means Flash resources inside the MCU are read/written.
Emulation memory means resources inside the emulator are read/written (PRU registers, Flash replacement, RAM, EEPROM,
and register space are always considered internal).

External application means resources residing outside the MCU are read/written.

The configuration of the oscillator can be selected using the XCLKS signal (see Table 1-6). For a detailed
description please refer to the CRG Block Guide.

Table 1-6. Clock Selection Based on PE7

PE7 = XCLKS Description
0 Full swing Pierce oscillator or external clock source selected
1 Loop controlled Pierce oscillator selected

The logic level on the voltage regulator enable pin Vregen determines whether the on-chip voltage
regulator is enabled or disabled (see Table 1-7).

Table 1-7. Voltage Regulator VREGEN

VREGEN Description
1 Internal voltage regulator enabled
0 Internal voltage regulator disabled, Vpp4 » and Vppp | must be
supplied externally
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1.5 Modes of Operation

1.5.1 User Modes

1.5.1.1 Normal Expanded Mode

Ports K, A, and B are configured as a 23-bit address bus, ports C and D are configured as a 16-bit data bus,
and port E provides bus control and status signals. This mode allows 16-bit external memory and
peripheral devices to be interfaced to the system. The fastest external bus rate is divide by 2 from the
internal bus rate.

1.5.1.2 Normal Single-Chip Mode

There is no external bus in this mode. The processor program is executed from internal memory. Ports A,
B,C,D, K, and most pins of port E are available as general-purpose 1/0.

1.5.1.3 Special Single-Chip Mode

This mode is used for debugging single-chip operation, boot-strapping, or security related operations. The
background debug module BDM is active in this mode. The CPU executes a monitor program located in
an on-chip ROM. BDM firmware is waiting for additional serial commands through the BKGD pin. There
is no external bus after reset in this mode.

1.5.14 Emulation of Expanded Mode

Developers use this mode for emulation systems in which the users target application is normal expanded
mode. Code is executed from external memory or from internal memory depending on the state of
ROMON and EROMON bit. In this mode the internal operation is visible on external bus interface.

1.5.1.5 Emulation of Single-Chip Mode

Developers use this mode for emulation systems in which the user’s target application is normal
single-chip mode. Code is executed from external memory or from internal memory depending on the state
of ROMON and EROMON bit. In this mode the internal operation is visible on external bus interface.

1.5.1.6 Special Test Mode

Freescale internal use only.

1.5.2 Low-Power Modes

The microcontroller features two main low-power modes. Consult the respective Block Guide for
information on the module behavior in system stop, system pseudo stop, and system wait mode. An
important source of information about the clock system is the Clock and Reset Generator Block Guide
(CRG).
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1.5.2.1 System Stop Modes

The system stop modes are entered if the CPU executes the STOP instruction and the XGATE doesn’t
execute a thread and the XGFACT bit in the XGMCTL register is cleared. Depending on the state of the
PSTP bit in the CLKSEL register the MCU goes into pseudo stop mode or full stop mode. Please refer to
CRG Block Guide. Asserting RESET, XIRQ, IRQ or any other interrupt ends the system stop modes.

1.5.2.2 Pseudo Stop Mode

In this mode the clocks are stopped but the oscillator is still running and the real time interrupt (RTI) or
watchdog (COP) submodule can stay active. Other peripherals are turned off. This mode consumes more
current than the system stop mode, but the wake up time from this mode is significantly shorter.

1.5.2.3 Full Stop Mode

The oscillator is stopped in this mode. All clocks are switched off. All counters and dividers remain frozen.

1.5.24 System Wait Mode

This mode is entered when the CPU executes the WAL instruction. In this mode the CPU will not execute
instructions. The internal CPU clock is switched off. All peripherals and the XGATE can be active in
system wait mode. For further power consumption the peripherals can individually turn off their local
clocks. Asserting RESET, XIRQ, IRQ or any other interrupt that has not been masked ends system wait
mode.

1.5.3 Freeze Mode

The enhanced capture timer, pulse width modulator, analog-to-digital converters, the periodic interrupt
timer and the XGATE module provide a software programmable option to freeze the module status during
the background debug module is active. This is useful when debugging application software. For detailed
description of the behavior of the ATDO, ATD1, ECT, PWM, XGATE and PIT when the background debug
module is active consult the corresponding Block Guides.

1.6  Resets and Interrupts

Consult the S12XCPU Block Guide for information on exception processing.

1.6.1 Vectors

Table 1-8 lists all interrupt sources and vectors in the default order of priority. The interrupt module
(S12XINT) provides an interrupt vector base register (IVBR) to relocate the vectors. Associated with each
I-bit maskable service request is a configuration register. It selects if the service request is enabled, the
service request priority level and whether the service request is handled either by the S12X CPU or by the
XGATE module.

MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

Table 1-8. Interrupt Vector Locations (Sheet 1 of 3)

Vector Address’ Ch);ﬁ:;ElDz Interrupt Source “(j;:::( Local Enable

$FFFE — System reset or illegal access reset None None

$FFFC — Clock monitor reset None PLLCTL (CME, SCME)

$FFFA — COP watchdog reset None CORP rate select
Vector base + $F8 — Unimplemented instruction trap None None
Vector base+ $F6 — Swi None None
Vector base+ $F4 — XIRQ X Bit None
Vector base+ $F2 — IRQ | bit IRQCR (IRQEN)
Vector base+ $FO0 $78 Real time interrupt | bit CRGINT (RTIE)
Vector base+ $EE $77 Enhanced capture timer channel 0 | bit TIE (COI)
Vector base + $EC $76 Enhanced capture timer channel 1 | bit TIE (C11)
Vector base+ $EA $75 Enhanced capture timer channel 2 | bit TIE (C2I)
Vector base+ $E8 $74 Enhanced capture timer channel 3 | bit TIE (C3I)
Vector base+ $E6 $73 Enhanced capture timer channel 4 | bit TIE (C41)
Vector base+ $E4 $72 Enhanced capture timer channel 5 | bit TIE (C5I)
Vector base + $E2 $71 Enhanced capture timer channel 6 | bit TIE (C6l)
Vector base+ $EO $70 Enhanced capture timer channel 7 | bit TIE (C71)
Vector base+ $DE $6F Enhanced capture timer overflow | bit TSRC2 (TOF)
Vector base+ $DC $6E Pulse accumulator A overflow | bit PACTL (PAOVI)
Vector base + $DA $6D Pulse accumulator input edge | bit PACTL (PAI)
Vector base + $D8 $6C SPIO | bit SPIOCR1 (SPIE, SPTIE)
Vector base+ $D6 $6B SCIo | bit SCIOCR2

(TIE, TCIE, RIE, ILIE)
Vector base + $D4 $6A SCH | bit SCI1CR2
(TIE, TCIE, RIE, ILIE)
Vector base + $D2 $69 ATDO | bit ATDOCTL2 (ASCIE)
Vector base + $D0 $68 ATDA1 | bit ATD1CTL2 (ASCIE)
Vector base + $CE $67 Port J | bit PIEJ (PIEJ7-PIEJO)
Vector base + $CC $66 Port H | bit PIEH (PIEH7-PIEHO)
Vector base + $CA $65 Modulus down counter underflow | bit MCCTL(MCZI)
Vector base + $C8 $64 Pulse accumulator B overflow | bit PBCTL(PBOVI)
Vector base + $C6 $63 CRG PLL lock | bit CRGINT(LOCKIE)
Vector base + $C4 $62 CRG self-clock mode | bit CRGINT (SCMIE)
Vector base + $C2 $61 Reserved
Vector base + $C0 $60 [1ICO bus | bit IBCRO (IBIE)
Vector base + $BE $5F SPI | bit SPI1CR1 (SPIE, SPTIE)
MC9S12XDP512 Data Sheet, Rev. 2.11
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Table 1-8. Interrupt Vector Locations (Sheet 2 of 3)

Vector Address’ Ch);ﬁ::lElDz Interrupt Source hcll::sF:( Local Enable
Vector base + $BC $5E SPI2 | bit SPI2CR1 (SPIE, SPTIE)
Vector base + $BA $5D EEPROM | bit ECNFG (CCIE, CBEIE)
Vector base + $B8 $5C FLASH | bit FCNFG (CCIE, CBEIE)
Vector base + $B6 $5B CANO wake-up | bit CANORIER (WUPIE)
Vector base + $B4 $5A CANO errors | bit CANORIER (CSCIE, OVRIE)
Vector base + $B2 $59 CANO receive | bit CANORIER (RXFIE)
Vector base + $B0 $58 CANO transmit | bit CANOTIER (TXEIE[2:0])
Vector base + $AE $57 CAN1 wake-up | bit CAN1RIER (WUPIE)
Vector base + $AC $56 CANT1 errors | bit CAN1RIER (CSCIE, OVRIE)
Vector base + $AA $55 CAN1 receive | bit CAN1RIER (RXFIE)
Vector base + $A8 $54 CANT transmit | bit CAN1TIER (TXEIE[2:0])
Vector base + $A6 $53 CAN2 wake-up | bit CAN2RIER (WUPIE)
Vector base + $A4 $52 CAN2 errors | bit CANZ2RIER (CSCIE, OVRIE)
Vector base + $A2 $51 CAN2 receive | bit CANZ2RIER (RXFIE)
Vector base + $A0 $50 CAN2 transmit | bit CANZ2TIER (TXEIE[2:0])
Vector base + $9E $4F CAN3 wake-up | bit CANS3RIER (WUPIE)
Vector base+ $9C $4E CANS3 errors | bit CANBS3RIER (CSCIE, OVRIE)
Vector base+ $9A $4D CANB3 receive | bit CANBS3RIER (RXFIE)
Vector base + $98 $4C CANB transmit | bit CANBSTIER (TXEIE[2:0])
Vector base + $96 $4B CAN4 wake-up | bit CAN4RIER (WUPIE)
Vector base + $94 $4A CAN4 errors | bit CAN4RIER (CSCIE, OVRIE)
Vector base + $92 $49 CAN4 receive | bit CAN4RIER (RXFIE)
Vector base + $90 $48 CAN4 transmit | bit CANA4TIER (TXEIE[2:0])
Vector base + $8E $47 Port P Interrupt | bit PIEP (PIEP7-PIEPOQ)
Vector base+ $8C $46 PWM emergency shutdown | bit PWMSDN (PWMIE)
Vector base + $8A $45 SCI2 | bit SCI2CR2

(TIE, TCIE, RIE, ILIE)
Vector base + $88 $44 SCI3 | bit SCI3CR2

(TIE, TCIE, RIE, ILIE)
Vector base + $86 $43 SCl4 | bit SCI4CR2

(TIE, TCIE, RIE, ILIE)
Vector base + $84 $42 SCI5 | bit SCI5CR2

(TIE, TCIE, RIE, ILIE)
Vector base + $82 $41 IIC1 Bus | bit IBCR (IBIE)
Vector base + $80 $40 Low-voltage interrupt (LVI) | bit VREGCTRL (LVIE)

MC9S12XDP512 Data Sheet, Rev. 2.11
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Table 1-8. Interrupt Vector Locations (Sheet 3 of 3)

Vector Address’ Ch);ﬁ:;,rlElDz Interrupt Source hcll::sF:( Local Enable
Vector base + $7E $3F Autonomous periodical interrupt (API) | bit VREGAPICTRL (APIE)
Vector base + $7C $3E Reserved

Vector base + $7A $3D Periodic interrupt timer channel 0 | bit PITINTE (PINTEO)
Vector base + $78 $3C Periodic interrupt timer channel 1 | bit PITINTE (PINTE1)
Vector base + $76 $3B Periodic interrupt timer channel 2 | bit PITINTE (PINTE2)
Vector base + $74 $3A Periodic interrupt timer channel 3 | bit PITINTE (PINTE3)
Vector base + $72 $39 XGATE software trigger 0 | bit XGMCTL (XGIE)
Vector base + $70 $38 XGATE software trigger 1 | bit XGMCTL (XGIE)
Vector base + $6E $37 XGATE software trigger 2 | bit XGMCTL (XGIE)
Vector base + $6C $36 XGATE software trigger 3 | bit XGMCTL (XGIE)
Vector base + $6A $35 XGATE software trigger 4 | bit XGMCTL (XGIE)
Vector base + $68 $34 XGATE software trigger 5 | bit XGMCTL (XGIE)
Vector base + $66 $33 XGATE software trigger 6 | bit XGMCTL (XGIE)
Vector base + $64 $32 XGATE software trigger 7 | bit XGMCTL (XGIE)
Vector base + $62 — XGATE software error interrupt | bit XGMCTL (XGIE)
Vector base + $60 — S12XCPU RAM access violation | bit RAMWPC (AVIE)
Vector base+ $12 Reserved

Vector basetf $5E

Vector base + $10 — | Spurious interrupt | — | None

16 bits vector address based
2 For detailed description of XGATE channel ID refer to XGATE Block Guide

1.6.2 Effects of Reset

When a reset occurs, MCU registers and control bits are changed to known start-up states. Refer to the
respective module Block Guides for register reset states.

1.6.2.1 I/0 Pins

Refer to the PIM Block Guide for reset configurations of all peripheral module ports.

1.6.2.2 Memory

The RAM array is not initialized out of reset.

MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

1.7  COP Configuration

The COP timeout rate bits CR[2:0] and the WCOP bit in the COPCTL register are loaded on rising edge
of RESET from the Flash control register FCTL ($0107) located in the Flash EEPROM block. See
Table 1-9 and Table 1-10 for coding. The FCTL register is loaded from the Flash configuration field byte
at global address $7FFFOE during the reset sequence

NOTE

If the MCU is secured the COP timeout rate is always set to the longest
period (CR[2:0] = 111) after COP reset.

Table 1-9. Initial COP Rate Configuration

NV[2:0] in CR[2:0] in
FCTL Register COPCTL Register
000 111
001 110
010 101
011 100
100 011
101 010
110 001
111 000

Table 1-10. Initial WCOP Configuration

NV[3]in WCOP in
FCTL Register COPCTL Register
1 0
0

1.8  ATDO External Trigger Input Connection

The ATD_10B8C module includes four external trigger inputs ETRIGO, ETRIG1, ETRIG, and ETRIGS.
The external trigger allows the user to synchronize ATD conversion to external trigger events. Table 1-11
shows the connection of the external trigger inputs on MC9S12XDP512.

Table 1-11. ATDO External Trigger Sources

External Trigger Connectivity
Input
ETRIGO Pulse width modulator channel 1
ETRIG1 Pulse width modulator channel 3
ETRIG2 Periodic interrupt timer hardware trigger O
ETRIG3 Periodic interrupt timer hardware trigger 1
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 1 Device Overview (MC9S12XDP512V2)

Consult the ATD_10B8C Block Guide for information about the analog-to-digital converter module.
When the ATD_10B8C Block Guide refers to freeze mode this is equivalent to active BDM mode.

1.9  ATD1 External Trigger Input Connection

The ATD_10B16C module includes four external trigger inputs ETRIGO, ETRIG1, ETRIG, and ETRIGS.
The external trigger feature allows the user to synchronize ATD conversion to external trigger events.

Table 1-12 shows the connection of the external trigger inputs on MC9S12XDP512.

Table 1-12. ATD1 External Trigger Sources

External Trigger
Input

Connectivity

ETRIGO

Pulse width modulator channel 1

ETRIG1

Pulse width modulator channel 3

ETRIG2

Periodic interrupt timer hardware trigger O

ETRIG3

Periodic interrupt timer hardware trigger 1

Consult the ATD_10B16C Block Guide for information about the analog-to-digital converter module.
When the ATD_10B16C Block Guide refers to freeze mode this is equivalent to active BDM mode.
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Chapter 2
512 Kbyte Flash Module (S12XFTX512K4V2)

2.1 Introduction

This document describes the FTX512K4 module that includes a 512K Kbyte Flash (nonvolatile) memory.
The Flash memory may be read as either bytes, aligned words or misaligned words. Read access time is
one bus cycle for bytes and aligned words, and two bus cycles for misaligned words.

The Flash memory is ideal for program and data storage for single-supply applications allowing for field
reprogramming without requiring external voltage sources for program or erase. Program and erase
functions are controlled by a command driven interface. The Flash module supports both block erase and
sector erase. An erased bit reads 1 and a programmed bit reads 0. The high voltage required to program
and erase the Flash memory is generated internally. It is not possible to read from a Flash block while it is
being erased or programmed.

CAUTION

A Flash word must be in the erased state before being programmed.
Cumulative programming of bits within a Flash word is not allowed.

2.1.1 Glossary

Command Write Sequence — A three-step MCU instruction sequence to execute built-in algorithms
(including program and erase) on the Flash memory.

Multiple-Input Signature Register (MISR) — A Multiple-Input Signature Register is an output
response analyzer implemented using a linear feedback shift-register (LFSR). A 16-bit MISR is used to
compress data and generate a signature that is particular to the data read from a Flash block.

2.1.2 Features
» 512 Kbytes of Flash memory comprised of four 128 Kbyte blocks with each block divided into
128 sectors of 1024 bytes
» Automated program and erase algorithm
* Interrupts on Flash command completion, command buffer empty
» Fast sector erase and word program operation
» 2-stage command pipeline for faster multi-word program times
» Sector erase abort feature for critical interrupt response
» Flexible protection scheme to prevent accidental program or erase
» Single power supply for all Flash operations including program and erase

BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)
» Security feature to prevent unauthorized access to the Flash memory

e Code integrity check using built-in data compression

213 Modes of Operation

Program, erase, erase verify, and data compress operations (please refer to Section 2.4.1, “Flash Command
Operations” for details).

21.4 Block Diagram

A block diagram of the Flash module is shown in Figure 2-1.

BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)

FTX512K4 Flash Block 0
64K * 16 Bits
> sector 0
sector 1
Flash ;
Interface sector 127
Command Command Pipeline
gtermpg cmd2 cmd1 Flash Block 1
eques ddr2 addr1 .
- dataz o ,| datal o 64K * 16 Bits
data2_1 datai1_1 -
data2_2 datal_2 sector 0
data2_3 datal_3 sector 1
Registers le sector 127
Flash Block 2
Protection 64K * 16 Bits
el sector 0
sector 1
Security :
sector 127
Oscillator T
Clock > C!o_ck Flash Block 3
Divider [ FCLK 64K * 16 Bits
R sector 0
sector 1
sector 127

Figure 2-1. FTX512K4 Block Diagram

2.2 External Signal Description

The Flash module contains no signals that connect off-chip.

BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.3 Memory Map and Register Definition

This section describes the memory map and registers for the Flash module.

2.3.1 Module Memory Map

The Flash memory map is shown in Figure 2-2. The HCS12X architecture places the Flash memory
addresses between global addresses 0x78_0000 and 0x7F_FFFF. The FPROT register, described in
Section 2.3.2.5, “Flash Protection Register (FPROT)”, can be set to protect regions in the Flash memory
from accidental program or erase. Three separate memory regions, one growing upward from global
address 0x7F_8000 in the Flash memory (called the lower region), one growing downward from global
address Ox7F_FFFF in the Flash memory (called the higher region), and the remaining addresses in the
Flash memory, can be activated for protection. The Flash memory addresses covered by these protectable
regions are shown in the Flash memory map. The higher address region is mainly targeted to hold the boot
loader code since it covers the vector space. The lower address region can be used for EEPROM emulation
in an MCU without an EEPROM module since it can be left unprotected while the remaining addresses
are protected from program or erase. Default protection settings as well as security information that allows
the MCU to restrict access to the Flash module are stored in the Flash configuration field as described in
Table 2-1.

Table 2-1. Flash Configuration Field

Size I
Global Address (Bytes) Description
0x7F_FFO00 — Ox7F_FFO07 8 Backdoor Comparison Key
Refer to Section 2.6.1, “Unsecuring the MCU using Backdoor Key Access”
0x7F_FF08 — 0x7F_FFOC 5 Reserved
0x7F_FFOD 1 Flash Protection byte
Refer to Section 2.3.2.5, “Flash Protection Register (FPROT)”
0x7F_FFOE 1 Flash Nonvolatile byte
Refer to Section 2.3.2.8, “Flash Control Register (FCTL)”
0x7F_FFOF 1 Flash Security byte
Refer to Section 2.3.2.2, “Flash Security Register (FSEC)”
BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)

MODULE BASE + 0x0000
Flash Registers
16 bytes

MODULE BASE + 0x000F

FLASH START = 0x78_0000 3\

> Flash Protected/Unprotected Region
480 Kbytes

0x7F_8000 J
0x7F_8400
0x7F_8800

Flash Protected/Unprotected Lower Region
0x7F_9000 1,2, 4, 8 Kbytes

0x7F_A000 <

L Flash Protected/Unprotected Region
8 Kbytes (up to 29 Kbytes)

0x7F_C000 <
Flash Protected/Unprotected Higher Region
Ox7F_E000 (2,4, 8,16 Kbytes
0x7F_F000
0x7F_F800 c
Flash Configuration Field
FLASH END = Ox7F_FFFF - 16 bytes (Ox7F_FF00 - 0x7F_FFOF)

Figure 2-2. Flash Memory Map

BookTitle, Rev. 2.4

Freescale Semiconductor 105

Download from Www.Somanuals.com. All Manuals Search And Download.



512 Kbyte Flash Module (S12XFTX512K4V2)

The Flash module also contains a set of 16 control and status registers located between module base +
0x0000 and Ox000F. A summary of the Flash module registers is given in Table 2-2 while their

accessibility is detailed in Section 2.3.2, “Register Descriptions”.
Table 2-2. Flash Register Map

I\Igodule Register Name Normal Mode
ase + Access
0x0000 Flash Clock Divider Register (FCLKDIV) R/W
0x0001 Flash Security Register (FSEC) R
0x0002 Flash Test Mode Register (FTSTMOD) R/W
0x0003 Flash Configuration Register (FCNFG) R/W
0x0004 Flash Protection Register (FPROT) R/W
0x0005 Flash Status Register (FSTAT) R/W
0x0006 Flash Command Register (FCMD) R/W
0x0007 Flash Control Register (FCTL) R
0x0008 Flash High Address Register (FADDRHI)' R
0x0009 Flash Low Address Register (FADDRLO)1 R
0x000A Flash High Data Register (FDATAHI) R
0x000B Flash Low Data Register (FDATALO) R
0x000C RESERVED1' R
0x000D RESERVED2! R
0x000E RESERVEDS3' R
0x000F RESERVED4! R

1 Intended for factory test purposes only.
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.3.2 Register Descriptions

Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0000 R| FDIVLD
FCLKDIV w PRDIVS FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
0x0001 R KEYEN RNV5 RNV4 RNV3 RNV2 SEC
FSEC W
0x0002 R 0 0 0 0 0 0
FTSTMOD MRDS
w
0x0003 R 0 0 0 0 0
FCNFG w CBEIE CCIE KEYACC
0x0004 R RNV6
FPROT w FPOPEN FPHDIS FPHS FPLDIS FPLS
0x0005 R CCIF 0 BLANK 0 0
FSTAT w CBEIF PVIOL ACCERR
0x0006 R 0 CMDB
FCMD W
0x0007 R NV7 NV6 NV5 NV4 NV3 NV2 NV1 NVO
FCTL W
0x0008 R FADDRHI
FADDRHI W | | | | | | |
0x0009 R FADDRLO
FADDRLO W | | | | | | |
0x000A R FDATAHI
FDATAHI W | | | | | | |
0x000B R FDATALO
FDATALO W | | | | | | |
0x000C R 0 0 0 0 0 0 0 0
RESERVED1
Figure 2-3. FTX512K4 Register Summary
BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)

Register Bit 7 6 5 4 3 2 1 Bit 0

Name

0x000D R 0 0 0 0 0 0 0 0
RESERVED2

W

OX000E R 0 0 0 0 0 0 0 0
RESERVED3

0X000F R 0 0 0 0 0 0 0 0
RESERVED4

Figure 2-3. FTX512K4 Register Summary (continued)

2.3.2.1 Flash Clock Divider Register (FCLKDIV)

The FCLKDIV register is used to control timed events in program and erase algorithms.

Module Base + 0x0000

7 6 5 4 3 2 1 0
R| FDIVLD
PRDIVS8 FDIV5 FDIV4 FDIV3 FDIV2 FDIV1 FDIVO
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-4. Flash Clock Divider Register (FCLKDIV)

All bits in the FCLKDIV register are readable, bits 6-0 are write once and bit 7 is not writable.

Table 2-3. FCLKDIV Field Descriptions

Field Description

7 Clock Divider Loaded.
FDIVLD |0 Register has not been written.
1 Register has been written to since the last reset.

6 Enable Prescalar by 8.
PRDIV8 [0 The oscillator clock is directly fed into the clock divider.
1 The oscillator clock is divided by 8 before feeding into the clock divider.

5-0 Clock Divider Bits — The combination of PRDIV8 and FDIV[5:0] must divide the oscillator clock down to a
FDIV[5:0] |frequency of 150 kHz—200 kHz. The maximum divide ratio is 512. Please refer to Section 2.4.1.1, “Writing the
FCLKDIV Register” for more information.

BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)
2.3.2.2 Flash Security Register (FSEC)
The FSEC register holds all bits associated with the security of the MCU and Flash module.

Module Base + 0x0001

7 6 5 4 3 2 1 0
R KEYEN RNV5 RNV4 RNV3 RNV2 SEC
W |
Reset F F F F F F F F

I:I: Unimplemented or Reserved

Figure 2-5. Flash Security Register (FSEC)

All bits in the FSEC register are readable but are not writable.

The FSEC register is loaded from the Flash Configuration Field at address Ox7F_FFOF during the reset
sequence, indicated by F in Figure 2-5.

Table 2-4. FSEC Field Descriptions

Field Description
7-6 Backdoor Key Security Enable Bits — The KEYEN[1:0] bits define the enabling of backdoor key access to the
KEYEN[1:0] | Flash module as shown in Table 2-5.
5-2 Reserved Nonvolatile Bits — The RNV[5:2] bits should remain in the erased state for future enhancements.
RNVI[5:2]
1-0 Flash Security Bits — The SEC[1:0] bits define the security state of the MCU as shown in Table 2-6. If the Flash
SEC[1:0] |module is unsecured using backdoor key access, the SEC[1:0] bits are forced to 1:0.

Table 2-5. Flash KEYEN States

KEYEN[1:0] Status of Backdoor Key Access
00 DISABLED
o1’ DISABLED
10 ENABLED
11 DISABLED

1 Preferred KEYEN state to disable Backdoor Key Access.

Table 2-6. Flash Security States

SEC[1:0] Status of Security
00 SECURED
01! SECURED
10 UNSECURED
11 SECURED

1 Preferred SEC state to set MCU to secured state.

The security function in the Flash module is described in Section 2.6, “Flash Module Security”.
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.3.2.3

Flash Test Mode Register (FTSTMOD)

The FTSTMOD register is used to control Flash test features.

Module Base + 0x0002

6 5 1 0
R 0 0 0 0 0 0
MRDS
W
Reset 0 0 0 0 0 0 0 0
I:I: Unimplemented or Reserved
Figure 2-6. Flash Test Mode Register (FTSTMOD —Normal Mode)
Module Base + 0x0002
7 6 5 4 3 2 1 0
R 0 0 0 0 0
MRDS WRALL
W
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-7. Flash Test Mode Register (FTSTMOD — Special Mode)

MRDS bits are readable and writable while all remaining bits read 0 and are not writable in normal mode.
The WRALL bit is writable only in special mode to simplify mass erase and erase verify operations. When
writing to the FTSTMOD register in special mode, all unimplemented/reserved bits must be written to 0.

Table 2-7. FTSTMOD Field Descriptions

Field Description
6-5 Margin Read Setting — The MRDS[1:0] bits are used to set the sense-amp margin level for reads of the Flash
MRDS[1:0] |array as shown in Table 2-8.
4 Write to all Register Banks — If the WRALL bit is set, all banked FDATA registers sharing the same register
WRALL | address will be written simultaneously during a register write.
0 Write only to the FDATA register bank selected using BKSEL.
1 Write to all FDATA register banks.
Table 2-8. FTSTMOD Margin Read Settings
MRDS[1:0] Margin Read Setting
00 Normal
01 Program Margin'
10 Erase Margin®
11 Normal
1 Flash array reads will be sensitive to program margin.
2 Flash array reads will be sensitive to erase margin.
BookTitle, Rev. 2.4
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512 Kbyte Flash Module (S12XFTX512K4V2)

Flash Configuration Register (FCNFG)

The FCNFG register enables the Flash interrupts and gates the security backdoor writes.

Module Base + 0x0003

7 6 5 4 3 2 1 0
R 0 0 0 0 0
CBEIE CCIE KEYACC
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-8. Flash Configuration Register (FCNFG — Normal Mode)

Module Base + 0x0003

7 6 5 4 3 2 1 0
R 0 0 0
W CBEIE CCIE KEYACC BKSEL
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-9. Flash Configuration Register (FCNFG — Special Mode)

CBEIE, CCIE and KEYACC bits are readable and writable while all remaining bits read 0 and are not
writable in normal mode. KEYACC is only writable if KEYEN (see Section 2.3.2.2, “Flash Security
Register (FSEC)” is set to the enabled state. BKSEL is readable and writable in special mode to simplify
mass erase and erase verify operations. When writing to the FCNFG register in special mode, all
unimplemented/ reserved bits must be written to 0.

Table 2-9. FCNFG Field Descriptions

Field Description
7 Command Buffer Empty Interrupt Enable — The CBEIE bit enables an interrupt in case of an empty command
CBEIE buffer in the Flash module.
0 Command buffer empty interrupt disabled.
1 Aninterrupt will be requested whenever the CBEIF flag (see Section 2.3.2.6, “Flash Status Register (FSTAT)”)
is set.
6 Command Complete Interrupt Enable — The CCIE bit enables an interrupt in case all commands have been
CCIE completed in the Flash module.
0 Command complete interrupt disabled.
1 Aninterrupt will be requested whenever the CCIF flag (see Section 2.3.2.6, “Flash Status Register (FSTAT)”)
is set.
5 Enable Security Key Writing
KEYACC |0 Flash writes are interpreted as the start of a command write sequence.
1 Writes to Flash array are interpreted as keys to open the backdoor. Reads of the Flash array return invalid
data.
1-0 Block Select — The BKSEL[1:0] bits indicates which register bank is active according to Table 2-10.
BKSEL[1:0]
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512 Kbyte Flash Module (S12XFTX512K4V2)

Table 2-10. Flash Register Bank Selects

BKSEL[1:0] Selected Block
00 Flash Block 0
01 Flash Block 1
10 Flash Block 2
11 Flash Block 3

2.3.2.5 Flash Protection Register (FPROT)

The FPROT register defines which Flash sectors are protected against program or erase operations.

Module Base + 0x0004

7 6 5 4 3 2 1 0
RNV6
FPOPEN FPHDIS FPHS FPLDIS FPLS
W
Reset F F F F F F F F

I:I: Unimplemented or Reserved

Figure 2-10. Flash Protection Register (FPROT)

All bits in the FPROT register are readable and writable with restrictions (see Section 2.3.2.5.1, “Flash
Protection Restrictions™) except for RNV[6] which is only readable.

During the reset sequence, the FPROT register is loaded from the Flash Configuration Field at global
address 0x7F_FFOD. To change the Flash protection that will be loaded during the reset sequence, the
upper sector of the Flash memory must be unprotected, then the Flash Protect/Security byte located as
described in Table 2-1 must be reprogrammed.

Trying to alter data in any protected area in the Flash memory will result in a protection violation error and
the PVIOL flag will be set in the FSTAT register. The mass erase of a Flash block is not possible if any of
the Flash sectors contained in the Flash block are protected.

Table 2-11. FPROT Field Descriptions

Field Description

7 Flash Protection Open — The FPOPEN bit determines the protection function for program or erase as shown

FPOPEN |in Table 2-12.

0 The FPHDIS and FPLDIS bits define unprotected address ranges as specified by the corresponding
FPHS[1:0] and FPLS[1:0] bits. For an MCU without an EEPROM module, the FPOPEN clear state allows the
main part of the Flash block to be protected while a small address range can remain unprotected for EEPROM
emulation.

1 The FPHDIS and FPLDIS bits enable protection for the address range specified by the corresponding
FPHS[1:0] and FPLS[1:0] bits.

6 Reserved Nonvolatile Bit — The RNV[6] bit should remain in the erased state for future enhancements.
RNV6
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512 Kbyte Flash Module (S12XFTX512K4V2)

Table 2-11. FPROT Field Descriptions (continued)

Field Description
5 Flash Protection Higher Address Range Disable — The FPHDIS bit determines whether there is a
FPHDIS | protected/unprotected area in a specific region of the Flash memory ending with global address 0x7F_FFFF.
0 Protection/Unprotection enabled.
1 Protection/Unprotection disabled.
4-3 Flash Protection Higher Address Size — The FPHS[1:0] bits determine the size of the protected/unprotected
FPHS[1:0] |area as shown inTable 2-13. The FPHS[1:0] bits can only be written to while the FPHDIS bit is set.
2 Flash Protection Lower Address Range Disable — The FPLDIS bit determines whether there is a
FPLDIS protected/unprotected area in a specific region of the Flash memory beginning with global address 0x7F_8000.
0 Protection/Unprotection enabled.
1 Protection/Unprotection disabled.
1-0 Flash Protection Lower Address Size — The FPLS[1:0] bits determine the size of the protected/unprotected
FPLS[1:0] |area as shown in Table 2-14. The FPLS[1:0] bits can only be written to while the FPLDIS bit is set.

Table 2-12. Flash Protection Function

FPOPEN FPHDIS FPLDIS Function'
1 1 1 No Protection
1 1 0 Protected Low Range
1 0 1 Protected High Range
1 0 0 Protected High and Low Ranges
0 1 1 Full Flash memory Protected
0 1 0 Unprotected Low Range
0 0 1 Unprotected High Range
0 0 0 Unprotected High and Low Ranges

1 For range sizes, refer to Table 2-13 and Table 2-14.

Table 2-13. Flash Protection Higher Address Range

FPHS[1:0] Ad dr(:;:b:;nge Protected Size
00 Ox7F_F800-0x7F_FFFF 2 Kbytes
o1 OX7F_FO00—O0x7F_FFFF 4 Kbytes
10 Ox7F_E000—Ox7F_FFFF 8 Kbytes
11 Ox7F_CO00—0x7F_FFFF 16 Kbytes

Table 2-14. Flash Protection Lower Address Range

FPLS[1:0] Ad dr‘:'s‘;b;'ange Protected Size
00 Ox7F_8000—0x7F_83FF 1 Kbytes
01 Ox7F_8000—0x7F_87FF 2 Kbytes
10 Ox7F_8000—0x7F_8FFF 4 Kbytes
11 Ox7F_8000—Ox7F_OFFF 8 Kbytes

BookTitle, Rev. 2.4

Freescale Semiconductor

113

Download from Www.Somanuals.com. All Manuals Search And Download.



512 Kbyte Flash Module (S12XFTX512K4V2)

All possible Flash protection scenarios are shown in Figure 2-11. Although the protection scheme is
loaded from the Flash array at global address Ox7F_FFOD during the reset sequence, it can be changed by
the user. This protection scheme can be used by applications requiring re-programming in single chip
mode while providing as much protection as possible if re-programming is not required.
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512 Kbyte Flash Module (S12XFTX512K4V2)

FPHDIS=1 FPHDIS=1 FPHDIS=0 FPHDIS=0
FPLDIS=1 FPLDIS=0 FPLDIS=1 FPLDIS=0

7 6 Scenario 5 4

0x78_0000

0x7F_8000 - - FPLS[1:0]

FPOPEN=1
3

FPHS[1:0]

OX7F_FFFF

2 Scenario 1

FPLS[1:0]
FPOPEN=0
FPHS[1:0]

0x78_0000

Ox7F_8000

OX7F_FFFF

Unprotected region . gé%fgéegyrggfg with size
. Protected region Protected region with size
not defined by FPLS, FPHS defined by FPHS

Figure 2-11. Flash Protection Scenarios
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.3.2.5.1

The general guideline is that Flash protection can only be added and not removed. Table 2-15 specifies all
valid transitions between Flash protection scenarios. Any attempt to write an invalid scenario to the
FPROT register will be ignored and the FPROT register will remain unchanged. The contents of the
FPROT register reflect the active protection scenario. See the FPHS and FPLS descriptions for additional
restrictions.

Flash Protection Restrictions

Table 2-15. Flash Protection Scenario Transitions

From To Protection Scenario'
Protection Scenario 0 1 2 3 4 5 6 7
0 X X X X
1 X X
2 X X
3 X
4 X X
5 X X X X
6 X X X X
7 X X X X X X X X
1 Allowed transitions marked with X.
2.3.2.6 Flash Status Register (FSTAT)
The FSTAT register defines the operational status of the module.
Module Base + 0x0005
7 6 5 4 2 1
R CCIF BLANK 0
CBEIF PVIOL ACCERR
w
Reset 1 1 0 0 0 0
I:I: Unimplemented or Reserved
Figure 2-12. Flash Status Register (FSTAT — Normal Mode)
Module Base + 0x0005
7 6 5 4 2 1
\; CBEIF colr PVIOL ACCERR BLANK FAIL
Reset 1 1 0 0 0 0
I:I: Unimplemented or Reserved
Figure 2-13. Flash Status Register (FSTAT — Special Mode)
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512 Kbyte Flash Module (S12XFTX512K4V2)

CBEIF, PVIOL, and ACCERR are readable and writable, CCIF and BLANK are readable and not writable,
remaining bits read 0 and are not writable in normal mode. FAIL is readable and writable in special mode.
FAIL must be clear in special mode when starting a command write sequence.

Table 2-16. FSTAT Field Descriptions

Field Description

7 Command Buffer Empty Interrupt Flag — The CBEIF flag indicates that the address, data and command
CBEIF buffers are empty so that a new command write sequence can be started. Writing a 0 to the CBEIF flag has no
effect on CBEIF. Writing a 0 to CBEIF after writing an aligned word to the Flash address space, but before CBEIF
is cleared, will abort a command write sequence and cause the ACCERR flag to be set. Writing a 0 to CBEIF
outside of a command write sequence will not set the ACCERR flag. The CBEIF flag is cleared by writing a 1 to
CBEIF. The CBEIF flag is used together with the CBEIE bit in the FCNFG register to generate an interrupt
request (see Figure 2-32).

0 Command buffers are full.
1 Command buffers are ready to accept a new command.

6 Command Complete Interrupt Flag — The CCIF flag indicates that there are no more commands pending. The
CCIF CCIF flag is cleared when CBEIF is cleared and sets automatically upon completion of all active and pending
commands. The CCIF flag does not set when an active commands completes and a pending command is
fetched from the command buffer. Writing to the CCIF flag has no effect on CCIF. The CCIF flag is used together
with the CCIE bit in the FCNFG register to generate an interrupt request (see Figure 2-32).

0 Command in progress.
1 All commands are completed.

5 Protection Violation Flag —The PVIOL flag indicates an attempt was made to program or erase an address in
PVIOL a protected area of the Flash memory during a command write sequence. Writing a 0 to the PVIOL flag has no
effect on PVIOL. The PVIOL flag is cleared by writing a 1 to PVIOL. While PVIOL is set, it is not possible to launch
a command or start a command write sequence.

0 No protection violation detected.
1 Protection violation has occurred.

4 Access Error Flag — The ACCERR flag indicates an illegal access has occurred to the Flash memory caused
ACCERR | by either a violation of the command write sequence (see Section 2.4.1.2, “Command Write Sequence”), issuing
an illegal Flash command (see Table 2-18), launching the sector erase abort command terminating a sector
erase operation early (see Section 2.4.2.6, “Sector Erase Abort Command”) or the execution of a CPU STOP
instruction while a command is executing (CCIF = 0). Writing a 0 to the ACCERR flag has no effect on ACCERR.
The ACCERR flag is cleared by writing a 1 to ACCERR.While ACCERR is set, it is not possible to launch a
command or start a command write sequence. If ACCERR is set by an erase verify operation or a data compress
operation, any buffered command will not launch.

0 No access error detected.
1 Access error has occurred.

2 Flag Indicating the Erase Verify Operation Status — When the CCIF flag is set after completion of an erase
BLANK verify command, the BLANK flag indicates the result of the erase verify operation. The BLANK flag is cleared by
the Flash module when CBEIF is cleared as part of a new valid command write sequence. Writing to the BLANK
flag has no effect on BLANK.

0 Flash block verified as not erased.
1 Flash block verified as erased.

1 Flag Indicating a Failed Flash Operation — The FAIL flag will set if the erase verify operation fails (selected
FAIL Flash block verified as not erased). Writing a 0 to the FAIL flag has no effect on FAIL. The FAIL flag is cleared by
writing a 1 to FAIL.

0 Flash operation completed without error.
1 Flash operation failed.
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512 Kbyte Flash Module (S12XFTX512K4V2)
2.3.2.7 Flash Command Register (FCMD)
The FCMD register is the Flash command register.

Module Base + 0x0006

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

I:I: Unimplemented or Reserved

Figure 2-14. Flash Command Register (FCMD)

All CMDB bits are readable and writable during a command write sequence while bit 7 reads 0 and is not
writable.

Table 2-17. FCMD Field Descriptions

Field Description

6-0 Flash Command — Valid Flash commands are shown in Table 2-18. Writing any command other than those
CMDBI[6:0] |listed in Table 2-18 sets the ACCERR flag in the FSTAT register.

Table 2-18. Valid Flash Command List

CMDBJ[6:0] NVM Command
0x05 Erase Verify
0x06 Data Compress
0x20 Word Program
0x40 Sector Erase
0x41 Mass Erase
0x47 Sector Erase Abort

2.3.2.8 Flash Control Register (FCTL)
The FCTL register is the Flash control register.

Module Base + 0x0007

7 6 5 4 3 2 1 0
R NV7 NV6 NV5 NV4 NV3 NV2 NV1 NVO
W

Reset F F F F F F F F

I:I: Unimplemented or Reserved

Figure 2-15. Flash Control Register (FCTL)
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512 Kbyte Flash Module (S12XFTX512K4V2)

All bits in the FCTL register are readable but are not writable.

The FCTL register is loaded from the Flash Configuration Field byte at global address 0x7F_FFOE during
the reset sequence, indicated by F in Figure 2-15.

Table 2-19. FCTL Field Descriptions

Field Description

7-0 Non volatile Bits — The NV[7:0] bits are available as nonvolatile bits. Refer to the Device User Guide for proper
NV[7:0] use of the NV bits.

2.3.2.9 Flash Address Registers (FADDR)
The FADDRHI and FADDRLO registers are the Flash address registers.

Module Base + 0x0008

7 6 5 4 3 2 1 0
R FADDRHI
W | | |
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-16. Flash Address High Register (FADDRHI)

Module Base + 0x0009

7 6 5 4 3 2 1 0
R FADDRLO
W | | |
Reset 0 0 0 0 0 0 0 0

|:‘= Unimplemented or Reserved

Figure 2-17. Flash Address Low Register (FADDRLO)

All FADDRHI and FADDRLO bits are readable but are not writable. After an array write as part of a
command write sequence, the FADDR registers will contain the mapped MCU address written.

2.3.2.10 Flash Data Registers (FDATA)
The FDATAHI and FDATALO registers are the Flash data registers.
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512 Kbyte Flash Module (S12XFTX512K4V2)

Module Base + 0x000A

7 6 5 4 3 1 0
R FDATAHI
W | |
Reset 0 0 0 0 0 0 0
I:I: Unimplemented or Reserved
Figure 2-18. Flash Data High Register (FDATAHI)
Module Base + 0x000B
7 6 5 4 3 1 0
R FDATALO
W | |
Reset 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-19. Flash Data Low Register (FDATALO)

All FDATAHI and FDATALO bits are readable but are not writable. At the completion of a data compress
operation, the resulting 16-bit signature is stored in the FDATA registers. The data compression signature

is readable in the FDATA registers until a new command write sequence is started.

2.3.2.11 RESERVED1
This register is reserved for factory testing and is not accessible.

Module Base + 0x000C

7 6 5 4 3 1 0
R 0 0 0 0 0 0 0
W

Reset 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 2-20. RESERVED1

All bits read 0 and are not writable.

2.3.2.12 RESERVED2

This register is reserved for factory testing and is not accessible.
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Module Base + 0x000D

512 Kbyte Flash Module (S12XFTX512K4V2)

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 2-21. RESERVED2
All bits read 0 and are not writable.
2.3.2.13 RESERVED3
This register is reserved for factory testing and is not accessible.
Module Base + 0x000E
5 1 0
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 2-22. RESERVED3
All bits read 0 and are not writable.
2.3.2.14 RESERVED4
This register is reserved for factory testing and is not accessible.
Module Base + 0x000F
5 4 3 1 0
R 0 0 0 0 0 0 0 0
w
Reset 0 0 0 0 0 0 0 0

|:‘= Unimplemented or Reserved

Figure 2-23. RESERVED4

All bits read 0 and are not writable.
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.4  Functional Description

241 Flash Command Operations

Write operations are used to execute program, erase, erase verify, erase abort, and data compress
algorithms described in this section. The program and erase algorithms are controlled by a state machine
whose timebase, FCLK, is derived from the oscillator clock via a programmable divider. The command
register, as well as the associated address and data registers, operate as a buffer and a register (2-stage
FIFO) so that a second command along with the necessary data and address can be stored to the buffer
while the first command is still in progress. This pipelined operation allows a time optimization when
programming more than one word on a specific row in the Flash block as the high voltage generation can
be kept active in between two programming commands. The pipelined operation also allows a
simplification of command launching. Buffer empty as well as command completion are signalled by flags
in the Flash status register with corresponding interrupts generated, if enabled.

The next sections describe:

1. How to write the FCLKDIV register

2. Command write sequences to program, erase, erase verify, erase abort, and data compress
operations on the Flash memory

3. Valid Flash commands
4. Effects resulting from illegal Flash command write sequences or aborting Flash operations

2411 Writing the FCLKDIV Register

Prior to issuing any Flash command after a reset, the user is required to write the FCLKDIV register to
divide the oscillator clock down to within the 150 kHz to 200 kHz range. Since the program and erase
timings are also a function of the bus clock, the FCLKDIV determination must take this information into
account.

If we define:
* FCLK as the clock of the Flash timing control block

» Thus as the period of the bus clock
* INT(x) as taking the integer part of x (e.g. INT(4.323) = 4)

then FCLKDIV register bits PRDIV8 and FDIV[5:0] are to be set as described in Figure 2-24.

For example, if the oscillator clock frequency is 950kHz and the bus clock frequency is 10MHz,
FCLKDIV bits FDIV[5:0] should be set to 0x04 (000100) and bit PRDIV8 set to 0. The resulting FCLK
frequency is then 190kHz. As a result, the Flash program and erase algorithm timings are increased over
the optimum target by:

(200 -190)/200 x 100 = 5%

If the oscillator clock frequency is 16MHz and the bus clock frequency is 40MHz, FCLKDIV bits
FDIV[5:0] should be set to 0x0A (001010) and bit PRDIV8 set to 1. The resulting FCLK frequency is then
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512 Kbyte Flash Module (S12XFTX512K4V2)

182kHz. In this case, the Flash program and erase algorithm timings are increased over the optimum target

by:
(200 — 182)/200 X 100 = 9%

CAUTION

Program and erase command execution time will increase proportionally
with the period of FCLK. Because of the impact of clock synchronization
on the accuracy of the functional timings, programming or erasing the Flash
memory cannot be performed if the bus clock runs at less than 1 MHz.
Programming or erasing the Flash memory with FCLK < 150 kHz should
be avoided. Setting FCLKDIV to a value such that FCLK < 150 kHz can
destroy the Flash memory due to overstress. Setting FCLKDIV to a value
such that (1/FCLK+Tbus) < 5us can result in incomplete programming or
erasure of the Flash memory cells.

If the FCLKDIV register is written, the FDIVLD bit is set automatically. If the FDIVLD bit is O, the
FCLKDIV register has not been written since the last reset. If the FCLKDIV register has not been written
to, the Flash command loaded during a command write sequence will not execute and the ACCERR flag
in the FSTAT register will set.
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512 Kbyte Flash Module (S12XFTX512K4V2)

START

no

yes

PRDIV8=0 (reset)

oscillator_clock
>12.8MHz?

ALL COMMANDS IMPOSSIBLE

PRDIV8=1
PRDCLK=oscillator_clock/8

PRDCLK=oscillator_clock

PRDCLK[MHz]*(5+Tbus[us])
an integer?

no

Y

FDIV[5:0]=INT(PRDCLK[MHz]*(5+Tbus[us]))

FDIV[5:0]=PRDCLK[MHz]*(5+Tbus[us])-1

<

TRY TO DECREASE Tbus

FCLK=(PRDCLK)/(1+FDIV[5:0])

A

1/FCLK[MHZA + Tbus[us] > 5
ND
FCLK > 9.15MHZ

yes

FDIV[5:0] > 4?

ALL COMMANDS IMPOSSIBLE

yes
END

Figure 2-24. Determination Procedure for PRDIV8 and FDIV Bits
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512 Kbyte Flash Module (S12XFTX512K4V2)

24.1.2 Command Write Sequence

The Flash command controller is used to supervise the command write sequence to execute program,
erase, erase verify, erase abort, and data compress algorithms.

Before starting a command write sequence, the ACCERR and PVIOL flags in the FSTAT register must be
clear (see Section 2.3.2.6, “Flash Status Register (FSTAT)”) and the CBEIF flag should be tested to
determine the state of the address, data and command buffers. If the CBEIF flag is set, indicating the
buffers are empty, a new command write sequence can be started. If the CBEIF flag is clear, indicating the
buffers are not available, a new command write sequence will overwrite the contents of the address, data
and command buffers.

A command write sequence consists of three steps which must be strictly adhered to with writes to the
Flash module not permitted between the steps. However, Flash register and array reads are allowed during
a command write sequence. The basic command write sequence is as follows:

1. Write to a valid address in the Flash memory. Addresses in multiple Flash blocks can be written to
as long as the location is at the same relative address in each available Flash block. Multiple
addresses must be written in Flash block order starting with the lower Flash block.

2. Write a valid command to the FCMD register.
3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the command.

The address written in step 1 will be stored in the FADDR registers and the data will be stored in the
FDATA registers. If the CBEIF flag in the FSTAT register is clear when the first Flash array write occurs,
the contents of the address and data buffers will be overwritten and the CBEIF flag will be set. When the
CBEIF flag is cleared, the CCIF flag is cleared on the same bus cycle by the Flash command controller
indicating that the command was successfully launched. For all command write sequences except data
compress and sector erase abort, the CBEIF flag will set four bus cycles after the CCIF flag is cleared
indicating that the address, data, and command buffers are ready for a new command write sequence to
begin. For data compress and sector erase abort operations, the CBEIF flag will remain clear until the
operation completes. Except for the sector erase abort command, a buffered command will wait for the
active operation to be completed before being launched. The sector erase abort command is launched when
the CBEIF flag is cleared as part of a sector erase abort command write sequence. Once a command is
launched, the completion of the command operation is indicated by the setting of the CCIF flag in the
FSTAT register. The CCIF flag will set upon completion of all active and buffered commands.

2.4.2 Flash Commands

Table 2-20 summarizes the valid Flash commands along with the effects of the commands on the Flash
block.

Table 2-20. Flash Command Description

FCMDB NVM Function on Flash Memory
Command
0x05 Erase Verify all memory bytes in the Flash block are erased.
Verify If the Flash block is erased, the BLANK flag in the FSTAT register will set upon command
completion.
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512 Kbyte Flash Module (S12XFTX512K4V2)

Table 2-20. Flash Command Description

FCMDB NVM Function on Flash Memory

Command

0x06 Data Compress data from a selected portion of the Flash block.
Compress | The resulting signature is stored in the FDATA register.

0x20 Program Program a word (two bytes) in the Flash block.

0x40 Sector Erase all memory bytes in a sector of the Flash block.

Erase
0x41 Mass Erase all memory bytes in the Flash block.

Erase A mass erase of the full Flash block is only possible when FPLDIS, FPHDIS and
FPOPEN bits in the FPROT register are set prior to launching the command.

0x47 Sector Abort the sector erase operation.
Erase The sector erase operation will terminate according to a set procedure. The Flash sector
Abort should not be considered erased if the ACCERR flag is set upon command completion.
CAUTION

A Flash word must be in the erased state before being programmed.
Cumulative programming of bits within a Flash word is not allowed.
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512 Kbyte Flash Module (S12XFTX512K4V2)

2.4.2.1 Erase Verify Command
The erase verify operation will verify that a Flash block is erased.

An example flow to execute the erase verify operation is shown in Figure 2-25. The erase verify command
write sequence is as follows:

1. Write to a Flash block address to start the command write sequence for the erase verify command.
The address and data written will be ignored. Multiple Flash blocks can be simultaneously erase
verified by writing to the same relative address in each Flash block.

2. Write the erase verify command, 0x05, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the erase verify
command.

After launching the erase verify command, the CCIF flag in the FSTAT register will set after the operation
has completed unless a new command write sequence has been buffered. The number of bus cycles
required to execute the erase verify operation is equal to the number of addresses in a Flash block plus 14
bus cycles as measured from the time the CBEIF flag is cleared until the CCIF flag is set. Upon completion
of the erase verify operation, the BLANK flag in the FSTAT register will be set if all addresses in the
selected Flash blocks are verified to be erased. If any address in a selected Flash block is not erased, the
erase verify operation will terminate and the BLANK flag in the FSTAT register will remain clear. The
MRDS bits in the FTSTMOD register will determine the sense-amp margin setting during the erase verify
operation.
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512 Kbyte Flash Module (S12XFTX512K4V2)

Read: FCLKDIV register
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2422 Data Compress Command

The data compress operation will check Flash code integrity by compressing data from a selected portion
of the Flash memory into a signature analyzer.

An example flow to execute the data compress operation is shown in Figure 2-26. The data compress
command write sequence is as follows:

1. Write to a Flash block address to start the command write sequence for the data compress
command. The address written determines the starting address for the data compress operation and
the data written determines the number of consecutive words to compress. If the data value written
is 0x0000, 64K addresses or 128 Kbytes will be compressed. Multiple Flash blocks can be
simultaneously compressed by writing to the same relative address in each Flash block. If more
than one Flash block is written to in this step, the first data written will determine the number of
consecutive words to compress in each selected Flash block.

2. Write the data compress command, 0x06, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the data compress
command.

After launching the data compress command, the CCIF flag in the FSTAT register will set after the data
compress operation has completed. The number of bus cycles required to execute the data compress
operation is equal to two times the number of consecutive words to compress plus the number of Flash
blocks simultaneously compressed plus 18 bus cycles as measured from the time the CBEIF flag is cleared
until the CCIF flag is set. Once the CCIF flag is set, the signature generated by the data compress operation
is available in the FDATA registers. The signature in the FDATA registers can be compared to the expected
signature to determine the integrity of the selected data stored in the selected Flash memory. If the last
address of a Flash block is reached during the data compress operation, data compression will continue
with the starting address of the same Flash block. The MRDS bits in the FTSTMOD register will determine
the sense-amp margin setting during the data compress operation.

NOTE

Since the FDATA registers (or data buffer) are written to as part of the data
compress operation, a command write sequence is not allowed to be
buffered behind a data compress command write sequence. The CBEIF flag
will not set after launching the data compress command to indicate that a
command should not be buffered behind it. If an attempt is made to start a
new command write sequence with a data compress operation active, the
ACCERR flag in the FSTAT register will be set. A new command write
sequence should only be started after reading the signature stored in the
FDATA registers.

In order to take corrective action, it is recommended that the data compress command be executed on a
Flash sector or subset of a Flash sector. If the data compress operation on a Flash sector returns an invalid
signature, the Flash sector should be erased using the sector erase command and then reprogrammed using
the program command.

The data compress command can be used to verify that a sector or sequential set of sectors are erased.
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24221 Data Compress Operation

The Flash module contains a 16-bit multiple-input signature register (MISR) for each Flash block to
generate a 16-bit signature based on selected Flash array data. If multiple Flash blocks are selected for
simultaneous compression, then the signature from each Flash block is further compressed to generate a
single 16-bit signature. The final 16-bit signature, found in the FDATA registers after the data compress
operation has completed, is based on the following logic equation which is executed on every data
compression cycle during the operation:

MISR[15:0] = {MISR[14:0], "MISR[15,4,2,1]} » DATA[15:0] Egn. 2-1

where MISR is the content of the internal signature register associated with each Flash block and DATA
is the data to be compressed as shown in Figure 2-27.

DATA[O] DATA[1] DATA[2] DATA[3] DATA[4] DATA[5] DATA[15]
@—p o—@®—lpa —>D Q D o—=>@®—{D Q —DQ—> ~ —>@—IpAQ
MO M1 M2 M3 M4 M5 M15
> > P> P> > > P>

@ = Exclusive-OR
MISR[15:0] = Q[15:0]
Figure 2-27. 16-Bit MISR Diagram

During the data compress operation, the following steps are executed:
1. MISR for each Flash block is reset to OXFFFF.

2. Initialized DATA equal to OXFFFF is compressed into the MISR for each selected Flash block
which results in the MISR containing 0x0001.

3. DATA equal to the selected Flash array data range is read and compressed into the MISR for each
selected Flash block with addresses incrementing.

4. DATA equal to the selected Flash array data range is read and compressed into the MISR for each
selected Flash block with addresses decrementing.

5. If Flash block 0 is selected for compression, DATA equal to the contents of the MISR for Flash
block 0 is compressed into the MISR for Flash block 0. If data in Flash block 0 was not selected
for compression, the MISR for Flash block 0 contains OXFFFF.

6. If Flash block 1 is selected for compression, DATA equal to the contents of the MISR for Flash
block 1 is compressed into the MISR for Flash block 0.

7. If Flash block 2 is selected for compression, DATA equal to the contents of the MISR for Flash
block 2 is compressed into the MISR for Flash block 0.

8. If Flash block 3 is selected for compression, DATA equal to the contents of the MISR for Flash
block 3 is compressed into the MISR for Flash block 0.

9. The contents of the MISR for Flash block 0 are written to the FDATA registers.
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24.2.3 Program Command

The program operation will program a previously erased word in the Flash memory using an embedded
algorithm.

An example flow to execute the program operation is shown in Figure 2-28. The program command write
sequence is as follows:

1. Write to a Flash block address to start the command write sequence for the program command. The
data written will be programmed to the address written. Multiple Flash blocks can be
simultaneously programmed by writing to the same relative address in each Flash block.

2. Write the program command, 0x20, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the program
command.

If a word to be programmed is in a protected area of the Flash block, the PVIOL flag in the FSTAT register
will set and the program command will not launch. Once the program command has successfully launched,
the CCIF flag in the FSTAT register will set after the program operation has completed unless a new
command write sequence has been buffered. By executing a new program command write sequence on
sequential words after the CBEIF flag in the FSTAT register has been set, up to 55% faster programming
time per word can be effectively achieved than by waiting for the CCIF flag to set after each program
operation.
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2.4.2.4 Sector Erase Command

The sector erase operation will erase all addresses in a 1 Kbyte sector of Flash memory using an embedded
algorithm.

An example flow to execute the sector erase operation is shown in Figure 2-29. The sector erase command
write sequence is as follows:

1. Write to a Flash block address to start the command write sequence for the sector erase command.
The Flash address written determines the sector to be erased while global address bits [9:0] and the
data written are ignored. Multiple Flash sectors can be simultaneously erased by writing to the
same relative address in each Flash block.

2. Write the sector erase command, 0x40, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the sector erase
command.

If a Flash sector to be erased is in a protected area of the Flash block, the PVIOL flag in the FSTAT register
will set and the sector erase command will not launch. Once the sector erase command has successfully
launched, the CCIF flag in the FSTAT register will set after the sector erase operation has completed unless
a new command write sequence has been buffered.
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24.2.5 Mass Erase Command
The mass erase operation will erase all addresses in a Flash block using an embedded algorithm.

An example flow to execute the mass erase operation is shown in Figure 2-30. The mass erase command
write sequence is as follows:

1. Write to a Flash block address to start the command write sequence for the mass erase command.
The address and data written will be ignored. Multiple Flash blocks can be simultaneously mass
erased by writing to the same relative address in each Flash block.

2. Write the mass erase command, 0x41, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the mass erase
command.

If a Flash block to be erased contains any protected area, the PVIOL flag in the FSTAT register will set and
the mass erase command will not launch. Once the mass erase command has successfully launched, the
CCIF flag in the FSTAT register will set after the mass erase operation has completed unless a new
command write sequence has been buffered.
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2.4.2.6 Sector Erase Abort Command

The sector erase abort operation will terminate the active sector erase operation so that other sectors in a
Flash block are available for read and program operations without waiting for the sector erase operation to
complete.

An example flow to execute the sector erase abort operation is shown in Figure 2-31. The sector erase abort
command write sequence is as follows:

1. Write to any Flash block address to start the command write sequence for the sector erase abort
command. The address and data written are ignored.

2. Write the sector erase abort command, 0x47, to the FCMD register.

3. Clear the CBEIF flag in the FSTAT register by writing a 1 to CBEIF to launch the sector erase abort
command.

If the sector erase abort command is launched resulting in the early termination of an active sector erase
operation, the ACCERR flag will set once the operation completes as indicated by the CCIF flag being set.
The ACCERR flag sets to inform the user that the Flash sector may not be fully erased and a new sector
erase command must be launched before programming any location in that specific sector. If the sector
erase abort command is launched but the active sector erase operation completes normally, the ACCERR
flag will not set upon completion of the operation as indicated by the CCIF flag being set. Therefore, if the
ACCERR flag is not set after the sector erase abort command has completed, a Flash sector being erased
when the abort command was launched will be fully erased. The maximum number of cycles required to
abort a sector erase operation is equal to four FCLK periods (see Section 2.4.1.1, “Writing the FCLKDIV
Register”) plus five bus cycles as measured from the time the CBEIF flag is cleared until the CCIF flag is
set. If sectors in multiple Flash blocks are being simultaneously erased, the sector erase abort operation
will be applied to all active Flash blocks without writing to each Flash block in the sector erase abort
command write sequence.

NOTE

Since the ACCERR bit in the FSTAT register may be set at the completion
of the sector erase abort operation, a command write sequence is not
allowed to be buffered behind a sector erase abort command write sequence.
The CBEIF flag will not set after launching the sector erase abort command
to indicate that a command should not be buffered behind it. If an attempt is
made to start a new command write sequence with a sector erase abort
operation active, the ACCERR flag in the FSTAT register will be set. A new
command write sequence may be started after clearing the ACCERR flag, if
set.

NOTE

The sector erase abort command should be used sparingly since a sector
erase operation that is aborted counts as a complete program/erase cycle.
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243 lllegal Flash Operations

The ACCERR flag will be set during the command write sequence if any of the following illegal steps are
performed, causing the command write sequence to immediately abort:

1. Writing to a Flash address before initializing the FCLKDIV register.

Writing a byte or misaligned word to a valid Flash address.

Starting a command write sequence while a data compress operation is active.
Starting a command write sequence while a sector erase abort operation is active.

Writing a Flash address in step 1 of a command write sequence that is not the same relative address
as the first one written in the same command write sequence.

Writing to any Flash register other than FCMD after writing to a Flash address.
Writing a second command to the FCMD register in the same command write sequence.
Writing an invalid command to the FCMD register.

When security is enabled, writing a command other than mass erase to the FCMD register when
the write originates from a non-secure memory location or from the Background Debug Mode.

10. Writing to a Flash address after writing to the FCMD register.

11. Writing to any Flash register other than FSTAT (to clear CBEIF) after writing to the FCMD
register.

12. Writing a 0 to the CBEIF flag in the FSTAT register to abort a command write sequence.

a bk~ N

© © N o

The ACCERR flag will not be set if any Flash register is read during a valid command write sequence.

The ACCERR flag will also be set if any of the following events occur:

1. Launching the sector erase abort command while a sector erase operation is active which results in
the early termination of the sector erase operation (see Section 2.4.2.6, “Sector Erase Abort
Command”).

2. The MCU enters stop mode and a program or erase operation is in progress. The operation is
aborted immediately and any pending command is purged (see Section 2.5.2, “Stop Mode”).

If the Flash memory is read during execution of an algorithm (CCIF = 0), the read operation will return
invalid data and the ACCERR flag will not be set.

If the ACCERR flag is set in the FSTAT register, the user must clear the ACCERR flag before starting
another command write sequence (see Section 2.3.2.6, “Flash Status Register (FSTAT)”).

The PVIOL flag will be set after the command is written to the FCMD register during a command write
sequence if any of the following illegal operations are attempted, causing the command write sequence to
immediately abort:

1. Writing the program command if an address written in the command write sequence was in a
protected area of the Flash memory

2. Writing the sector erase command if an address written in the command write sequence was in a
protected area of the Flash memory

3. Writing the mass erase command to a Flash block while any Flash protection is enabled in the
block
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If the PVIOL flag is set in the FSTAT register, the user must clear the PVIOL flag before starting another
command write sequence (see Section 2.3.2.6, “Flash Status Register (FSTAT)”).

2.5 Operating Modes

2.5.1 Wait Mode

If acommand is active (CCIF = 0) when the MCU enters wait mode, the active command and any buffered
command will be completed.

The Flash module can recover the MCU from wait mode if the CBEIF and CCIF interrupts are enabled
(see Section 2.8, “Interrupts”).

2.5.2 Stop Mode

If a command is active (CCIF = 0) when the MCU enters stop mode, the operation will be aborted and, if
the operation is program or erase, the Flash array data being programmed or erased may be corrupted and
the CCIF and ACCERR flags will be set. If active, the high voltage circuitry to the Flash memory will
immediately be switched off when entering stop mode. Upon exit from stop mode, the CBEIF flag is set
and any buffered command will not be launched. The ACCERR flag must be cleared before starting a
command write sequence (see Section 2.4.1.2, “Command Write Sequence”).

NOTE

As active commands are immediately aborted when the MCU enters stop
mode, it is strongly recommended that the user does not use the STOP
instruction during program or erase operations.

253 Background Debug Mode

In background debug mode (BDM), the FPROT register is writable. If the MCU is unsecured, then all
Flash commands listed in Table 2-20 can be executed. If the MCU is secured and is in special single chip
mode, only mass erase can be executed.

2.6 Flash Module Security

The Flash module provides the necessary security information to the MCU. After each reset, the Flash
module determines the security state of the MCU as defined in Section 2.3.2.2, “Flash Security Register
(FSEC)”.

The contents of the Flash security byte at 0x7F_FFOF in the Flash Configuration Field must be changed
directly by programming Ox7F_FFOF when the MCU is unsecured and the higher address sector is
unprotected. If the Flash security byte is left in a secured state, any reset will cause the MCU to initialize
to a secure operating mode.
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2.6.1 Unsecuring the MCU using Backdoor Key Access

The MCU may be unsecured by using the backdoor key access feature which requires knowledge of the
contents of the backdoor keys (four 16-bit words programmed at addresses Ox7F_FF00-0x7F_FF07). If
the KEYEN]1:0] bits are in the enabled state (see Section 2.3.2.2, “Flash Security Register (FSEC)”) and
the KEYACC bit is set, a write to a backdoor key address in the Flash memory triggers a comparison
between the written data and the backdoor key data stored in the Flash memory. If all four words of data
are written to the correct addresses in the correct order and the data matches the backdoor keys stored in
the Flash memory, the MCU will be unsecured. The data must be written to the backdoor keys sequentially
starting with Ox7F_FF00-1 and ending with Ox7F_FF06-7. 0x0000 and OxFFFF are not permitted as
backdoor keys. While the KEYACC bit is set, reads of the Flash memory will return invalid data.

The user code stored in the Flash memory must have a method of receiving the backdoor keys from an
external stimulus. This external stimulus would typically be through one of the on-chip serial ports.

If the KEYEN([1:0] bits are in the enabled state (see Section 2.3.2.2, “Flash Security Register (FSEC)”),
the MCU can be unsecured by the backdoor key access sequence described below:
1. Set the KEYACC bit in the Flash Configuration Register (FCNFG).

2. Write the correct four 16-bit words to Flash addresses 0XFFOO0—0xFFQ7 sequentially starting with
Ox7F_FFO00.

3. Clear the KEYACC bit. Depending on the user code used to write the backdoor keys, a wait cycle
(NOP) may be required before clearing the KEYACC bit.

4. If all four 16-bit words match the backdoor keys stored in Flash addresses
Ox7F_FF00-0x7F_FF07, the MCU is unsecured and the SEC[1:0] bits in the FSEC register are
forced to the unsecure state of 1:0.

The backdoor key access sequence is monitored by an internal security state machine. An illegal operation
during the backdoor key access sequence will cause the security state machine to lock, leaving the MCU
in the secured state. A reset of the MCU will cause the security state machine to exit the lock state and
allow a new backdoor key access sequence to be attempted. The following operations during the backdoor
key access sequence will lock the security state machine:

1. If any of the four 16-bit words does not match the backdoor keys programmed in the Flash array.
If the four 16-bit words are written in the wrong sequence.

If more than four 16-bit words are written.

If any of the four 16-bit words written are 0x0000 or OXFFFF.

If the KEYACC bit does not remain set while the four 16-bit words are written.

6. If any two of the four 16-bit words are written on successive MCU clock cycles.

ok~ N

After the backdoor keys have been correctly matched, the MCU will be unsecured. Once the MCU s
unsecured, the Flash security byte can be programmed to the unsecure state, if desired.

In the unsecure state, the user has full control of the contents of the backdoor keys by programming
addresses 0x7F_FF00-0x7F_FFO7 in the Flash Configuration Field.

The security as defined in the Flash security byte (0x7F_FFOF) is not changed by using the backdoor key
access sequence to unsecure. The backdoor keys stored in addresses 0x7F_FF00-0x7F_FFOQ7 are
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unaffected by the backdoor key access sequence. After the next reset of the MCU, the security state of the
Flash module is determined by the Flash security byte (Ox7F_FFOF). The backdoor key access sequence
has no effect on the program and erase protections defined in the Flash protection register.

It is not possible to unsecure the MCU in special single chip mode by using the backdoor key access
sequence in background debug mode (BDM).

2.6.2 Unsecuring the MCU in Special Single Chip Mode using BDM
The MCU can be unsecured in special single chip mode by erasing the Flash module by the following
method:

* Reset the MCU into special single chip mode, delay while the erase test is performed by the BDM
secure ROM, send BDM commands to disable protection in the Flash module, and execute a mass
erase command write sequence to erase the Flash memory.

After the CCIF flag sets to indicate that the mass operation has completed, reset the MCU into special
single chip mode. The BDM secure ROM will verify that the Flash memory is erased and will assert the
UNSEC bit in the BDM status register. This BDM action will cause the MCU to override the Flash security
state and the MCU will be unsecured. All BDM commands will be enabled and the Flash security byte
may be programmed to the unsecure state by the following method:

» Send BDM commands to execute a word program sequence to program the Flash security byte to
the unsecured state and reset the MCU.

2.7 Resets

2.71 Flash Reset Sequence

On each reset, the Flash module executes a reset sequence to hold CPU activity while loading the following
registers from the Flash memory according to Table 2-1:

* FPROT — Flash Protection Register (see Section 2.3.2.5).
* FCTL - Flash Control Register (see Section 2.3.2.8).
* FSEC — Flash Security Register (see Section 2.3.2.2).

2.7.2 Reset While Flash Command Active

If a reset occurs while any Flash command is in progress, that command will be immediately aborted. The
state of the word being programmed or the sector/block being erased is not guaranteed.

2.8 Interrupts

The Flash module can generate an interrupt when all Flash command operations have completed, when the
Flash address, data and command buffers are empty.
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Table 2-21. Flash Interrupt Sources

Interrupt Source Interrupt Flag Local Enable Global (CCR) Mask
Flash Address, Data and Command Buffers empty CBEIF CBEIE | Bit
(FSTAT register) (FCNFG register)
All Flash commands completed CCIF CCIE | Bit
(FSTAT register) (FCNFG register)
NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.

2.8.1 Description of Flash Interrupt Operation
The logic used for generating interrupts is shown in Figure 2-32.

The Flash module uses the CBEIF and CCIF flags in combination with the CBIE and CCIE enable bits to
generate the Flash command interrupt request.

CBEIF ——
CBEIE ——

Flash Command Interrupt Request

CCIF —
CCIE —

Figure 2-32. Flash Interrupt Implementation

For a detailed description of the register bits, refer to Section 2.3.2.4, “Flash Configuration Register
(FCNFG)” and Section 2.3.2.6, “Flash Status Register (FSTAT)” .
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Chapter 3
4 Kbyte EEPROM Module (S12XEETX4KV2)

3.1 Introduction

This document describes the module which includes a Kbyte EEPROM (nonvolatile) memory. The
EEPROM memory may be read as either bytes, aligned words, or misaligned words. Read access time is
one bus cycle for bytes and aligned words, and two bus cycles for misaligned words.

The EEPROM memory is ideal for data storage for single-supply applications allowing for field
reprogramming without requiring external voltage sources for program or erase. Program and erase
functions are controlled by a command driven interface. The EEPROM module supports both block erase
(all memory bytes) and sector erase (4 memory bytes). An erased bit reads 1 and a programmed bit reads
0. The high voltage required to program and erase the EEPROM memory is generated internally. It is not
possible to read from the EEPROM block while it is being erased or programmed.

CAUTION

An EEPROM word (2 bytes) must be in the erased state before being
programmed. Cumulative programming of bits within a word is not allowed.

3.1.1 Glossary

Command Write Sequence — A three-step MCU instruction sequence to execute built-in algorithms
(including program and erase) on the EEPROM memory.

3.1.2 Features

e Automated program and erase algorithm

* Interrupts on EEPROM command completion and command buffer empty

» [Fast sector erase and word program operation

e 2-stage command pipeline

» Sector erase abort feature for critical interrupt response

» Flexible protection scheme to prevent accidental program or erase

» Single power supply for all EEPROM operations including program and erase

3.1.3 Modes of Operation

Program, erase and erase verify operations (please refer to Section 3.4.1, “EEPROM Command
Operations” for details).
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Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)

3.1.4 Block Diagram
A block diagram of the EEPROM module is shown in .

3.2 External Signal Description

The EEPROM module contains no signals that connect off-chip.

3.3 Memory Map and Register Definition

This section describes the memory map and registers for the EEPROM module.

3.3.1 Module Memory Map

The EEPROM memory map is shown in . The HCS12X architecture places the EEPROM memory
addresses between global addresses . The EPROT register, described in Section 3.3.2.5, “EEPROM
Protection Register (EPROT)”, can be set to protect the upper region in the EEPROM memory from
accidental program or erase. The EEPROM addresses covered by this protectable region are shown in the
EEPROM memory map. The default protection setting is stored in the EEPROM configuration field as

described in Table 3-1.

Table 3-1. EEPROM Configuration Field

Global Address (Ifyi tz:s) Description
0x13_FFFC 1 Reserved
0x13_FFFD 1 EEPROM Protection byte
Refer to Section 3.3.2.5, “EEPROM Protection Register (EPROT)”
0x13_FFFE — 0x13_FFFF 2 Reserved

MC9S12XDP512 Data Sheet, Rev. 2.11

146

Download from Www.Somanuals.com. All Manuals Search And Download.

Freescale Semiconductor



The EEPROM module also contains a set of 12 control and status registers located between EEPROM

Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)

module base + 0x0000 and 0x000B. A summary of the EEPROM module registers is given in Table 3-2

while their accessibility is detailed in Section 3.3.2, “Register Descriptions”.

Table 3-2. EEPROM Register Map

Module . Normal Mode
Base + Register Name Access
0x0000 EEPROM Clock Divider Register (ECLKDIV) R/W
0x0001 RESERVED1' R
0x0002 RESERVED2! R
0x0003 EEPROM Configuration Register (ECNFG) R/W
0x0004 EEPROM Protection Register (EPROT) R/W
0x0005 EEPROM Status Register (ESTAT) R/W
0x0006 EEPROM Command Register (ECMD) R/W
0x0007 RESERVEDS3' R
0x0008 EEPROM High Address Register (EADDRHI)’ R
0x0009 EEPROM Low Address Register (EADDRLO)1 R
0x000A EEPROM High Data Register (EDATAHI)' R
0x000B EEPROM Low Data Register (EDATALO)' R

' Intended for factory test purposes only.
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Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)
3.3.2 Register Descriptions

Register

Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0000 R| EDIVLD
ECLKDIV W PRDIV8 EDIV5 EDIV4 EDIV3 EDIV2 EDIVA EDIVO
0x0001 R 0 0 0 0 0 0 0 0
RESERVED1 W
0x0002 R 0 0 0 0 0 0 0 0
RESERVED2 W
0x0003 R 0 0 0 0 0 0
ECNFG CBEIE CCIE
w
0x0004 R RNV6 RNV5 RNV4
EPROT W EPOPEN EPDIS EPS2 EPSA1 EPSO
0x0005 R CCIF 0 BLANK 0 0
ESTAT W CBEIF PVIOL ACCERR
0x0006 R 0 CMDB
ECMD W
0x0007 R 0 0 0 0 0 0 0 0
RESERVED3 W
0x0009 R EABLO
EADDRLO W | | | | | | |
0x000A R EDHI
EDATAHI W | | | | | | |
0x000B R EDLO
EDATALO W | | | | | | |

I:I = Unimplemented or Reserved

Figure 3-1. MC9S12XDP512 Register Summary

3.3.2.1 EEPROM Clock Divider Register (ECLKDIV)

The ECLKDIV register is used to control timed events in program and erase algorithms.
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Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)

Module Base + 0x0000

7 6 5 4 3 2 1 0
R| EDIVLD
W PRDIV8 EDIV5 EDIV4 EDIV3 EDIV2 EDIVA EDIVO
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 3-2. EEPROM Clock Divider Register (ECLKDIV)

All bits in the ECLKDIV register are readable, bits 6-0 are write once and bit 7 is not writable.

Table 3-3. ECLKDIV Field Descriptions

Field Description

7 Clock Divider Loaded
EDIVLD |0 Register has not been written.
1 Register has been written to since the last reset.

6 Enable Prescalar by 8
PRDIV8 |0 The oscillator clock is directly fed into the ECLKDIV divider.
1 Enables a Prescalar by 8, to divide the oscillator clock before feeding into the clock divider.

5-0 Clock Divider Bits — The combination of PRDIV8 and EDIV[5:0] effectively divides the EEPROM module input
EDIV[5:0] |oscillator clock down to a frequency of 150 kHz — 200 kHz. The maximum divide ratio is 512. Please refer to
Section 3.4.1.1, “Writing the ECLKDIV Register” for more information.

3.3.2.2 RESERVED1

This register is reserved for factory testing and is not accessible.

Module Base + 0x0001

7 6 5 4 3 2 1 0
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 3-3. RESERVED1

All bits read 0 and are not writable.

3.3.2.3 RESERVED2

This register is reserved for factory testing and is not accessible.
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Module Base + 0x0002

5 1 0
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 3-4. RESERVED2

All bits read 0 and are not writable.

3.3.24 EEPROM Configuration Register (ECNFG)
The ECNFG register enables the EEPROM interrupts.

Module Base + 0x0003

7 6 5 4 3 2 1 0
0 0 0 0 0 0
CBEIE CCIE
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 3-5. EEPROM Configuration Register (ECNFG)

CBEIE and CCIE bits are readable and writable while all remaining bits read 0 and are not writable.

Table 3-4. ECNFG Field Descriptions

Field Description

7 Command Buffer Empty Interrupt Enable — The CBEIE bit enables an interrupt in case of an empty command
CBEIE buffer in the EEPROM module.
0 Command Buffer Empty interrupt disabled.
1 An interrupt will be requested whenever the CBEIF flag (see Section 3.3.2.6, “EEPROM Status Register
(ESTAT)”) is set.

6 Command Complete Interrupt Enable — The CCIE bit enables an interrupt in case all commands have been
CCIE completed in the EEPROM module.
0 Command Complete interrupt disabled.
1 An interrupt will be requested whenever the CCIF flag (see Section 3.3.2.6, “EEPROM Status Register
(ESTAT)”) is set.
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Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)
3.3.25 EEPROM Protection Register (EPROT)
The EPROT register defines which EEPROM sectors are protected against program or erase operations.

Module Base + 0x0004

7 6 5 4 3 2 1 0
RNV6 RNV5 RNV4
| EPOPEN EPDIS EPS2 EPS1 EPSO
Reset F F F F F F F F

I:I: Unimplemented or Reserved

Figure 3-6. EEPROM Protection Register (EPROT)

During the reset sequence, the EPROT register is loaded from the EEPROM Protection byte at address
offset OXOFFD (see Table 3-1).All bits in the EPROT register are readable and writable except for
RNV[6:4] which are only readable. The EPOPEN and EPDIS bits can only be written to the protected
state. The EPS bits can be written anytime until bit EPDIS is cleared. If the EPOPEN bit is cleared, the
state of the EPDIS and EPS bits is irrelevant.

To change the EEPROM protection that will be loaded during the reset sequence, the EEPROM memory
must be unprotected, then the EEPROM Protection byte must be reprogrammed. Trying to alter data in any
protected area in the EEPROM memory will result in a protection violation error and the PVIOL flag will
be set in the ESTAT register. The mass erase of an EEPROM block is possible only when protection is
fully disabled by setting the EPOPEN and EPDIS bits.

Table 3-5. EPROT Field Descriptions

Field Description

7 Opens the EEPROM for Program or Erase
EPOPEN |0 The entire EEPROM memory is protected from program and erase.
1 The EEPROM sectors not protected are enabled for program or erase.

64 Reserved Nonvolatile Bits — The RNV[6:4] bits should remain in the erased state “1” for future enhancements.
RNV[6:4]
3 EEPROM Protection Address Range Disable — The EPDIS bit determines whether there is a protected area

EPDIS in a specific region of the EEPROM memory ending with address offset 0xOFFF.
0 Protection enabled.
1 Protection disabled.

2-0 EEPROM Protection Address Size — The EPS[2:0] bits determine the size of the protected area as shown
EPS[2:0] [inTable 3-6. The EPS bits can only be written to while the EPDIS bit is set.
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3.3.2.6

Module Base + 0x0005

R
w

Reset

Module Base + 0x0005

W

Table 3-6. EEPROM Protection Address Range

EPS[2:0] Address Offset Range Protected Size
000 0xOFCO — OXOFFF 64 bytes
001 0xOF80 — OxOFFF 128 bytes
010 0x0F40 — OxOFFF 192 bytes
011 0xOFO00 — OxOFFF 256 bytes
100 0xO0ECO — OxOFFF 320 bytes
101 0xOE80 — OxOFFF 384 bytes
110 0xOE40 — OxOFFF 448 bytes
111 O0xO0EO00 — OxOFFF 512 bytes
EEPROM Status Register (ESTAT)
The ESTAT register defines the operational status of the module.
7 6 5 4 2 1
CCIF BLANK 0
CBEIF PVIOL ACCERR
1 1 0 0 0 0
|:‘= Unimplemented or Reserved
Figure 3-7. EEPROM Status Register (ESTAT — Normal Mode)
7 6 5 4 2 1
CCIF BLANK
CBEIF PVIOL ACCERR FAIL
1 1 0 0 0 0

Reset

CBEIF, PVIOL, and ACCERR are readable and writable, CCIF and BLANK are readable and not writable,
remaining bits read 0 and are not writable in normal mode. FAIL is readable and writable in special mode.

I:I: Unimplemented or Reserved

Figure 3-8. EEPROM Status Register (ESTAT — Special Mode)
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Chapter 3 4 Kbyte EEPROM Module (S12XEETX4KV2)

Table 3-7. ESTAT Field Descriptions

Field

Description

CBEIF

Command Buffer Empty Interrupt Flag — The CBEIF flag indicates that the address, data, and command
buffers are empty so that a new command write sequence can be started. The CBEIF flag is cleared by writing
a 1 to CBEIF. Writing a 0 to the CBEIF flag has no effect on CBEIF. Writing a 0 to CBEIF after writing an aligned
word to the EEPROM address space but before CBEIF is cleared will abort a command write sequence and
cause the ACCERR flag to be set. Writing a 0 to CBEIF outside of a command write sequence will not set the
ACCERR flag. The CBEIF flag is used together with the CBEIE bit in the ECNFG register to generate an interrupt
request (see Figure 3-21).

0 Buffers are full.

1 Buffers are ready to accept a new command.

CCIF

Command Complete Interrupt Flag — The CCIF flag indicates that there are no more commands pending. The
CCIF flag is cleared when CBEIF is clear and sets automatically upon completion of all active and pending
commands. The CCIF flag does not set when an active commands completes and a pending command is
fetched from the command buffer. Writing to the CCIF flag has no effect on CCIF. The CCIF flag is used together
with the CCIE bit in the ECNFG register to generate an interrupt request (see Figure 3-21).

0 Command in progress.

1 All commands are completed.

PVIOL

Protection Violation Flag — The PVIOL flag indicates an attempt was made to program or erase an address
in a protected area of the EEPROM memory during a command write sequence. The PVIOL flag is cleared by
writing a 1 to PVIOL. Writing a 0 to the PVIOL flag has no effect on PVIOL. While PVIOL is set, it is not possible
to launch a command or start a command write sequence.

0 No failure.

1 A protection violation has occurred.

4
ACCERR

Access Error Flag — The ACCERR flag indicates an illegal access has occurred to the EEPROM memory
caused by either a violation of the command write sequence (see Section 3.4.1.2, “Command Write Sequence”),
issuing an illegal EEPROM command (see Table 3-9), launching the sector erase abort command terminating a
sector erase operation early (see Section 3.4.2.5, “Sector Erase Abort Command”) or the execution of a CPU
STOP instruction while a command is executing (CCIF = 0). The ACCERR flag is cleared by writing a 1 to
ACCERR. Writing a 0 to the ACCERR flag has no effect on ACCERR. While ACCERR is set, it is not possible to
launch a command or start a command write sequence. If ACCERR is set by an erase verify operation, any
buffered command will not launch.

0 No access error detected.

1 Access error has occurred.

BLANK

Flag Indicating the Erase Verify Operation Status — When the CCIF flag is set after completion of an erase
verify command, the BLANK flag indicates the result of the erase verify operation. The BLANK flag is cleared by
the EEPROM module when CBEIF is cleared as part of a new valid command write sequence. Writing to the
BLANK flag has no effect on BLANK.

0 EEPROM block verified as not erased.

1 EEPROM block verified as erased.

FAIL

Flag Indicating a Failed EEPROM Operation — The FAIL flag will set if the erase verify operation fails
(EEPROM block verified as not erased). The FAIL flag is cleared by writing a 1 to FAIL. Writing a 0 to the FAIL
flag has no effect on FAIL.

0 EEPROM operation completed without error.

1 EEPROM operation failed.
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3.3.2.7

EEPROM Command Register (ECMD)

The ECMD register is the EEPROM command register.

Module Base + 0x0006

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

I:I: Unimplemented or Reserved

Figure 3-9. EEPROM Command Register (ECMD)

All CMDB bits are readable and writable during a command write sequence while bit 7 reads 0 and is not

writable.
Table 3-8. ECMD Field Descriptions
Field Description
6-0 EEPROM Command Bits — Valid EEPROM commands are shown in Table 3-9. Writing any command other
CMDBJ6:0] |than those listed in Table 3-9 sets the ACCERR flag in the ESTAT register.
Table 3-9. Valid EEPROM Command List
CMDBJ[6:0] Command
0x05 Erase Verify
0x20 Word Program
0x40 Sector Erase
0x41 Mass Erase
0x47 Sector Erase Abort
0x60 Sector Modify
3.3.2.8 RESERVED3

This register is reserved for factory testing and is not accessible.

Module Base + 0x0007

7 6 5 4 3 2 1 0
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 3-10. RESERVED3
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All bits read 0 and are not writable.

The EADDRHI and EADDRLO registers are the EEPROM address registers.

Module Base + 0x0009

7 6 5 4 3 2 1 0
R EABLO
W | | |
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 3-11. EEPROM Address Low Register (EADDRLO)

All EABHI and EABLO bits read 0 and are not writable in normal modes.

All EABHI and EABLO bits are readable and writable in special modes.

The MCU address bit ABO is not stored in the EADDR registers since the EEPROM block is not byte
addressable.

3.3.2.9 EEPROM Data Registers (EDATA)
The EDATAHI and EDATALO registers are the EEPROM data registers.

Module Base + 0x000A

7 6 5 4 3 2 1 0
R EDHI
W | | |
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 3-12. EEPROM Data High Register (EDATAHI)

Module Base + 0x000B

7 6 5 4 3 2 1 0
R EDLO
W | | |

Reset 0 0 0 0 0 0 0 0

|:‘= Unimplemented or Reserved

Figure 3-13. EEPROM Data Low Register (EDATALO)

All EDHI and EDLO bits read 0 and are not writable in normal modes.

All EDHI and EDLO bits are readable and writable in special modes.
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3.4  Functional Description

3.4.1 EEPROM Command Operations

Write operations are used to execute program, erase, erase verify, sector erase abort, and sector modify
algorithms described in this section. The program, erase, and sector modify algorithms are controlled by
a state machine whose timebase, EECLK, is derived from the oscillator clock via a programmable divider.
The command register as well as the associated address and data registers operate as a buffer and a register
(2-stage FIFO) so that a second command along with the necessary data and address can be stored to the
buffer while the first command is still in progress. Buffer empty as well as command completion are
signalled by flags in the EEPROM status register with interrupts generated, if enabled.

The next sections describe:
1. How to write the ECLKDIV register
2. Command write sequences to program, erase, erase verify, sector erase abort, and sector modify
operations on the EEPROM memory
3. Valid EEPROM commands

4. Effects resulting from illegal EEPROM command write sequences or aborting EEPROM
operations

3.4.1.1 Writing the ECLKDIV Register

Prior to issuing any EEPROM command after a reset, the user is required to write the ECLKDIV register
to divide the oscillator clock down to within the 150 kHz to 200 kHz range. Since the program and erase
timings are also a function of the bus clock, the ECLKDIV determination must take this information into
account.

If we define:

* ECLK as the clock of the EEPROM timing control block
* Thus as the period of the bus clock
* INT(x) as taking the integer part of x (e.g., INT(4.323)=4)

then ECLKDIV register bits PRDIV8 and EDIV[5:0] are to be set as described in Figure 3-14.

For example, if the oscillator clock frequency is 4 MHz and the bus clock frequency is 40 MHz, ECLKDIV
bits EDIV[5:0] should be set to 0x14 (010100) and bit PRDIV8 set to 0. The resulting EECLK frequency
is then 190 kHz. As a result, the EEPROM program and erase algorithm timings are increased over the
optimum target by:

(200 —190)/200 X 100 = 5%

If the oscillator clock frequency is 16 MHz and the bus clock frequency is 40 MHz, ECLKDIV bits
EDIVI[5:0] should be set to 0xOA (001010) and bit PRDIV8 set to 1. The resulting EECLK frequency is
then 182 kHz. In this case, the EEPROM program and erase algorithm timings are increased over the
optimum target by:

(200 — 182)/200 X 100 = 9%
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CAUTION

Program and erase command execution time will increase proportionally
with the period of EECLK. Because of the impact of clock synchronization
on the accuracy of the functional timings, programming or erasing the
EEPROM memory cannot be performed if the bus clock runs at less than 1
MHz. Programming or erasing the EEPROM memory with EECLK < 150
kHz should be avoided. Setting ECLKDIV to a value such that EECLK <
150 kHz can destroy the EEPROM memory due to overstress. Setting
ECLKDIV to a value such that (1/EECLK+Thbus) < 5 us can result in
incomplete programming or erasure of the EEPROM memory cells.

If the ECLKDIV register is written, the EDIVLD bit is set automatically. If the EDIVLD bit is 0, the
ECLKDIV register has not been written since the last reset. If the ECLKDIV register has not been written
to, the EEPROM command loaded during a command write sequence will not execute and the ACCERR
flag in the ESTAT register will set.
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START

no
ALL COMMANDS IMPOSSIBLE

yes

PRDIV8 = 0 (reset)

oscillator_clock
>12.8 MHz?

PRDIVS = 1 .
PRDCLK = oscillator_clock/g| {RDCLK = oscillator_clock

»’4 |

no

PRDCLK[MHZz]*(5+Tbus[us])
an integer?

Y

EDIV[5:0]=INT(PRDCLK[MHz]*(5+Tbus[us]))

EDIV[5:0]=PRDCLK[MHz]*(5+Tbus|us])—1

<

TRY TO DECREASE Tbus| |EECLK = (PRDCLK)/(1+EDIV[5:0]

A

1/EECLK[MHzZ] + Tbus[ms] >
AND

yes

EDIV[5:0] > 4?

ALL COMMANDS IMPOSSIBLE

Figure 3-14. Determination Procedure for PRDIV8 and EDIV Bits
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3.4.1.2 Command Write Sequence

The EEPROM command controller is used to supervise the command write sequence to execute program,
erase, erase verify, sector erase abort, and sector modify algorithms.

Before starting a command write sequence, the ACCERR and PVIOL flags in the ESTAT register must be
clear (see Section 3.3.2.6, “EEPROM Status Register (ESTAT)”) and the CBEIF flag should be tested to
determine the state of the address, data and command buffers. If the CBEIF flag is set, indicating the
buffers are empty, a new command write sequence can be started. If the CBEIF flag is clear, indicating the
buffers are not available, a new command write sequence will overwrite the contents of the address, data
and command buffers.

A command write sequence consists of three steps which must be strictly adhered to with writes to the
EEPROM module not permitted between the steps. However, EEPROM register and array reads are
allowed during a command write sequence. The basic command write sequence is as follows:

1. Write to one address in the EEPROM memory.
2. Write a valid command to the ECMD register.
3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the command.

The address written in step 1 will be stored in the EADDR registers and the data will be stored in the
EDATA registers. If the CBEIF flag in the ESTAT register is clear when the first EEPROM array write
occurs, the contents of the address and data buffers will be overwritten and the CBEIF flag will be set.
When the CBEIF flag is cleared, the CCIF flag is cleared on the same bus cycle by the EEPROM command
controller indicating that the command was successfully launched. For all command write sequences
except sector erase abort, the CBEIF flag will set four bus cycles after the CCIF flag is cleared indicating
that the address, data, and command buffers are ready for a new command write sequence to begin. For
sector erase abort operations, the CBEIF flag will remain clear until the operation completes. Except for
the sector erase abort command, a buffered command will wait for the active operation to be completed
before being launched. The sector erase abort command is launched when the CBEIF flag is cleared as part
of a sector erase abort command write sequence. Once a command is launched, the completion of the
command operation is indicated by the setting of the CCIF flag in the ESTAT register. The CCIF flag will
set upon completion of all active and buffered commands.

3.4.2 EEPROM Commands

Table 3-10 summarizes the valid EEPROM commands along with the effects of the commands on the
EEPROM block.
Table 3-10. EEPROM Command Description

ECMDB Command Function on EEPROM Memory
0x05 Erase Verify all memory bytes in the EEPROM block are erased. If the EEPROM block is erased, the
Verify BLANK flag in the ESTAT register will set upon command completion.
0x20 Program Program a word (two bytes) in the EEPROM block.
0x40 Sector Erase all four memory bytes in a sector of the EEPROM block.
Erase
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Table 3-10. EEPROM Command Description

ECMDB Command Function on EEPROM Memory
0x41 Mass Erase all memory bytes in the EEPROM block. A mass erase of the full EEPROM block is only
Erase possible when EPOPEN and EPDIS bits in the EPROT register are set prior to launching the
command.
0x47 Sector Erase | Abort the sector erase operation. The sector erase operation will terminate according to a set
Abort procedure. The EEPROM sector should not be considered erased if the ACCERR flag is set
upon command completion.
0x60 Sector Erase all four memory bytes in a sector of the EEPROM block and reprogram the addressed
Modify word.
CAUTION
An EEPROM word (2 bytes) must be in the erased state before being
programmed. Cumulative programming of bits within a word is not allowed.
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3.4.2.1 Erase Verify Command
The erase verify operation will verify that the EEPROM memory is erased.

An example flow to execute the erase verify operation is shown in Figure 3-15. The erase verify command
write sequence is as follows:

1. Write to an EEPROM address to start the command write sequence for the erase verify command.
The address and data written will be ignored.

2. Write the erase verify command, 0x05, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the erase verify
command.

After launching the erase verify command, the CCIF flag in the ESTAT register will set after the operation
has completed unless a new command write sequence has been buffered. The number of bus cycles
required to execute the erase verify operation is equal to the number of words in the EEPROM memory
plus 14 bus cycles as measured from the time the CBEIF flag is cleared until the CCIF flag is set. Upon
completion of the erase verify operation, the BLANK flag in the ESTAT register will be set if all addresses
in the EEPROM memory are verified to be erased. If any address in the EEPROM memory is not erased,
the erase verify operation will terminate and the BLANK flag in the ESTAT register will remain clear.
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3.4.2.2 Program Command

The program operation will program a previously erased word in the EEPROM memory using an
embedded algorithm.

An example flow to execute the program operation is shown in Figure 3-16. The program command write
sequence is as follows:

1. Write to an EEPROM block address to start the command write sequence for the program
command. The data written will be programmed to the address written.
2. Write the program command, 0x20, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the program
command.

If a word to be programmed is in a protected area of the EEPROM memory, the PVIOL flag in the ESTAT
register will set and the program command will not launch. Once the program command has successfully
launched, the CCIF flag in the ESTAT register will set after the program operation has completed unless a
new command write sequence has been buffered.
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3.4.2.3 Sector Erase Command

The sector erase operation will erase both words in a sector of EEPROM memory using an embedded
algorithm.

An example flow to execute the sector erase operation is shown in Figure 3-17. The sector erase command
write sequence is as follows:

1. Write to an EEPROM memory address to start the command write sequence for the sector erase
command. The EEPROM address written determines the sector to be erased while global address
bits [1:0] and the data written are ignored.

2. Write the sector erase command, 0x40, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the sector erase
command.

If an EEPROM sector to be erased is in a protected area of the EEPROM memory, the PVIOL flag in the
ESTAT register will set and the sector erase command will not launch. Once the sector erase command has
successfully launched, the CCIF flag in the ESTAT register will set after the sector erase operation has
completed unless a new command write sequence has been buffered.
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3.4.24 Mass Erase Command

The mass erase operation will erase all addresses in an EEPROM block using an embedded algorithm.
An example flow to execute the mass erase operation is shown in Figure 3-18. The mass erase command
write sequence is as follows:

1. Write to an EEPROM memory address to start the command write sequence for the mass erase
command. The address and data written will be ignored.

2. Write the mass erase command, 0x41, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the mass erase
command.

If the EEPROM memory to be erased contains any protected area, the PVIOL flag in the ESTAT register
will set and the mass erase command will not launch. Once the mass erase command has successfully
launched, the CCIF flag in the ESTAT register will set after the mass erase operation has completed unless
a new command write sequence has been buffered.
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3.4.2.5 Sector Erase Abort Command

The sector erase abort operation will terminate the active sector erase or sector modify operation so that
other sectors in an EEPROM block are available for read and program operations without waiting for the
sector erase or sector modify operation to complete.

An example flow to execute the sector erase abort operation is shown in Figure 3-19. The sector erase abort
command write sequence is as follows:

1. Write to any EEPROM memory address to start the command write sequence for the sector erase
abort command. The address and data written are ignored.

2. Write the sector erase abort command, 0x47, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the sector erase abort
command.

If the sector erase abort command is launched resulting in the early termination of an active sector erase
or sector modify operation, the ACCERR flag will set once the operation completes as indicated by the
CCIF flag being set. The ACCERR flag sets to inform the user that the EEPROM sector may not be fully
erased and a new sector erase or sector modify command must be launched before programming any
location in that specific sector. If the sector erase abort command is launched but the active sector erase or
sector modify operation completes normally, the ACCERR flag will not set upon completion of the
operation as indicated by the CCIF flag being set. If the sector erase abort command is launched after the
sector modify operation has completed the sector erase step, the program step will be allowed to complete.
The maximum number of cycles required to abort a sector erase or sector modify operation is equal to four
EECLK periods (see Section 3.4.1.1, “Writing the ECLKDIV Reqgister”) plus five bus cycles as measured
from the time the CBEIF flag is cleared until the CCIF flag is set.

NOTE

Since the ACCERR bit in the ESTAT register may be set at the completion
of the sector erase abort operation, a command write sequence is not
allowed to be buffered behind a sector erase abort command write sequence.
The CBEIF flag will not set after launching the sector erase abort command
to indicate that a command should not be buffered behind it. If an attempt is
made to start a new command write sequence with a sector erase abort
operation active, the ACCERR flag in the ESTAT register will be set. A new
command write sequence may be started after clearing the ACCERR flag, if
set.

NOTE

The sector erase abort command should be used sparingly since a sector
erase operation that is aborted counts as a complete program/erase cycle.
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3.4.2.6 Sector Modify Command

The sector modify operation will erase both words in a sector of EEPROM memory followed by a
reprogram of the addressed word using an embedded algorithm.

An example flow to execute the sector modify operation is shown in Figure 3-20. The sector modify
command write sequence is as follows:

1. Write to an EEPROM memory address to start the command write sequence for the sector modify
command. The EEPROM address written determines the sector to be erased and word to be
reprogrammed while byte address bit O is ignored.

2. Write the sector modify command, 0x60, to the ECMD register.

3. Clear the CBEIF flag in the ESTAT register by writing a 1 to CBEIF to launch the sector erase
command.

If an EEPROM sector to be modified is in a protected area of the EEPROM memory, the PVIOL flag in
the ESTAT register will set and the sector modify command will not launch. Once the sector modify
command has successfully launched, the CCIF flag in the ESTAT register will set after the sector modify
operation has completed unless a new command write sequence has been buffered.
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lllegal EEPROM Operations

The ACCERR flag will be set during the command write sequence if any of the following illegal steps are
performed, causing the command write sequence to immediately abort:

1.

N O~ DN

9.

Writing to an EEPROM address before initializing the ECLKDIV register.

Writing a byte or misaligned word to a valid EEPROM address.

Starting a command write sequence while a sector erase abort operation is active.

Writing to any EEPROM register other than ECMD after writing to an EEPROM address.
Writing a second command to the ECMD register in the same command write sequence.
Writing an invalid command to the ECMD register.

Writing to an EEPROM address after writing to the ECMD register.

Writing to any EEPROM register other than ESTAT (to clear CBEIF) after writing to the ECMD
register.

Writing a O to the CBEIF flag in the ESTAT register to abort a command write sequence.

The ACCERR flag will not be set if any EEPROM register is read during a valid command write sequence.

The ACCERR flag will also be set if any of the following events occur:

1.

Launching the sector erase abort command while a sector erase or sector modify operation is active
which results in the early termination of the sector erase or sector modify operation (see
Section 3.4.2.5, “Sector Erase Abort Command”).

The MCU enters stop mode and a command operation is in progress. The operation is aborted
immediately and any pending command is purged (see Section 3.5.2, “Stop Mode™).

If the EEPROM memory is read during execution of an algorithm (CCIF = 0), the read operation will
return invalid data and the ACCERR flag will not be set.

If the ACCERR flag is set in the ESTAT register, the user must clear the ACCERR flag before starting
another command write sequence (see Section 3.3.2.6, “EEPROM Status Register (ESTAT)”).

The PVIOL flag will be set after the command is written to the ECMD register during a command write
sequence if any of the following illegal operations are attempted, causing the command write sequence to
immediately abort:

1.

Writing the program command if the address written in the command write sequence was in a
protected area of the EEPROM memory.

Writing the sector erase command if the address written in the command write sequence was in a
protected area of the EEPROM memory.

Writing the mass erase command to the EEPROM memory while any EEPROM protection is
enabled.

Writing the sector modify command if the address written in the command write sequence was in
a protected area of the EEPROM memory.

If the PVIOL flag is set in the ESTAT register, the user must clear the PVIOL flag before starting another
command write sequence (see Section 3.3.2.6, “EEPROM Status Register (ESTAT)”).
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3.5 Operating Modes

3.5.1 Wait Mode

If a command is active (CCIF = 0) when the MCU enters the wait mode, the active command and any
buffered command will be completed.

The EEPROM module can recover the MCU from wait mode if the CBEIF and CCIF interrupts are enabled
(see Section 3.8, “Interrupts”™).

3.5.2 Stop Mode

If acommand is active (CCIF = 0) when the MCU enters the stop mode, the operation will be aborted and,
if the operation is program, sector erase, mass erase, or sector modify, the EEPROM array data being
programmed or erased may be corrupted and the CCIF and ACCERR flags will be set. If active, the high
voltage circuitry to the EEPROM memory will immediately be switched off when entering stop mode.
Upon exit from stop mode, the CBEIF flag is set and any buffered command will not be launched. The
ACCERR flag must be cleared before starting a command write sequence (see Section 3.4.1.2, “Command
Write Sequence”).

NOTE

As active commands are immediately aborted when the MCU enters stop
mode, it is strongly recommended that the user does not use the STOP
instruction during program, sector erase, mass erase, or sector modify
operations.

3.5.3 Background Debug Mode

In background debug mode (BDM), the EPROT register is writable. If the MCU is unsecured, then all
EEPROM commands listed in Table 3-10 can be executed. If the MCU is secured and is in special single
chip mode, the only command available to execute is mass erase.

3.6 EEPROM Module Security

The EEPROM module does not provide any security information to the MCU. After each reset, the
security state of the MCU is a function of information provided by the Flash module (see the specific FTX
Block Guide).
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3.6.1 Unsecuring the MCU in Special Single Chip Mode using BDM
Before the MCU can be unsecured in special single chip mode, the EEPROM memory must be erased
using the following method :

* Reset the MCU into special single chip mode, delay while the erase test is performed by the BDM
secure ROM, send BDM commands to disable protection in the EEPROM module, and execute a
mass erase command write sequence to erase the EEPROM memory.

After the CCIF flag sets to indicate that the EEPROM mass operation has completed and assuming that the
Flash memory has also been erased, reset the MCU into special single chip mode. The BDM secure ROM
will verify that the Flash and EEPROM memory are erased and will assert the UNSEC bit in the BDM
status register. This BDM action will cause the MCU to override the Flash security state and the MCU will
be unsecured. Once the MCU is unsecured, BDM commands will be enabled and the Flash security byte
may be programmed to the unsecure state.

3.7 Resets

3.7.1 EEPROM Reset Sequence

On each reset, the EEPROM module executes a reset sequence to hold CPU activity while loading the
EPROT register from the EEPROM memory according to Table 3-1.

3.7.2 Reset While EEPROM Command Active

If a reset occurs while any EEPROM command is in progress, that command will be immediately aborted.
The state of a word being programmed or the sector / block being erased is not guaranteed.

3.8 Interrupts

The EEPROM module can generate an interrupt when all EEPROM command operations have completed,
when the EEPROM address, data, and command buffers are empty.

Table 3-11. EEPROM Interrupt Sources

Interrupt Source Interrupt Flag Local Enable Global (CCR) Mask
EEPROM address, data, and command buffers empty CBEIF CBEIE | Bit
(ESTAT register) (ECNFG register)
All EEPROM commands completed CCIF CCIE | Bit
(ESTAT register) (ECNFG register)
NOTE
Vector addresses and their relative interrupt priority are determined at the
MCU level.
MC9S12XDP512 Data Sheet, Rev. 2.11
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3.8.1 Description of EEPROM Interrupt Operation
The logic used for generating interrupts is shown in Figure 3-21.

The EEPROM module uses the CBEIF and CCIF flags in combination with the CBIE and CCIE enable
bits to generate the EEPROM command interrupt request.

CBEIF —
CBEIE —

EEPROM Command Interrupt Request

CCIF —
CCIE —

Figure 3-21. EEPROM Interrupt Implementation

For a detailed description of the register bits, refer to Section 3.3.2.4, “EEPROM Configuration Register
(ECNFG)” and Section 3.3.2.6, “EEPROM Status Register (ESTAT)” .
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Chapter 4
Port Integration Module (S12XDP512PIMV2)

4.1 Introduction

The S12XD family port integration module (below referred to as PIM) establishes the interface between
the peripheral modules including the non-multiplexed external bus interface module (S12X_EBI) and the
I/0 pins for all ports. It controls the electrical pin properties as well as the signal prioritization and
multiplexing on shared pins.
This document covers the description of:

» Port A, B used as address output of the S12X_EBI

* Port C, D used as data I/0O of the S12X_EBI

» Port E associated with the S12X_EBI control signals and the IRQ, XIRQ interrupt inputs

» Port K associated with address output and control signals of the S12X_EBI

* Port T connected to the Enhanced Capture Timer (ECT) module

* Port S associated with 2 SCI and 1 SPI modules

» Port M associated with 4 MSCAN modules and 1 SCI module

» Port P connected to the PWM and 2 SPI modules — inputs can be used as an external interrupt
source

» Port H associated with 2 SCI modules — inputs can be used as an external interrupt source

» Port J associated with 1 MSCAN, 1 SCI, and 2 11C modules — inputs can be used as an external
interrupt source

* Port ADO and AD1 associated with one 8-channel and one 16-channel ATD module

Most 1/0O pins can be configured by register bits to select data direction and drive strength, to enable and
select pull-up or pull-down devices. Interrupts can be enabled on specific pins resulting in status flags.

The I/0’s of 2 MSCAN and all 3 SPI modules can be routed from their default location to alternative port
pins.
NOTE

The implementation of the PIM is device dependent. Therefore some
functions are not available on certain derivatives or 112-pin and 80-pin
package options.
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411 Features

A full-featured PIM module includes these distinctive registers:

» Data and data direction registers for Ports A, B, C,D, E, K, T, S, M, P, H, J, ADO, and AD1 when
used as general-purpose 1/0

» Control registers to enable/disable pull-device and select pull-ups/pull-downs on Ports T, S, M, P,
H, and J on per-pin basis

» Control registers to enable/disable pull-up devices on Ports ADO, and AD1 on per-pin basis

» Single control register to enable/disable pull-ups on Ports A, B, C, D, E, and K on per-port basis
and on BKGD pin

» Control registers to enable/disable reduced output drive on Ports T, S, M, P, H, J, ADO, and AD1
on per-pin basis

» Single control register to enable/disable reduced output drive on Ports A, B, C, D, E, and K on
per-port basis

» Control registers to enable/disable open-drain (wired-OR) mode on Ports S and M

» Control registers to enable/disable pin interrupts on Ports P, H, and J

» Interrupt flag register for pin interrupts on Ports P, H, and J

 Control register to configure IRQ pin operation

* Free-running clock outputs

A standard port pin has the following minimum features:
* Input/output selection
* 5V output drive with two selectable drive strengths
» 5V digital and analog input
* Input with selectable pull-up or pull-down device

Optional features:
* Open drain for wired-OR connections

* Interrupt inputs with glitch filtering
* Reduced input threshold to support low voltage applications

4.1.2 Block Diagram

Figure 4-1 is a block diagram of the MC9S12XDP512.
» Signals shown in Bold are not available in 80-pin packages.
» Signals shown in Bold-Italics are neither available in 112-pin nor in 80-pin packages.
» Shaded labels denote alternative module routing ports.
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Port Integration Module
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PDO< DATAO ADDR16 | PKO
Figure 4-1. MC9S12XDP512 Block Diagram
MC9S12XDP512 Data Sheet, Rev. 2.11
Freescale Semiconductor 179

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.2

External Signal Description

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

4.2.1

Signal Properties

Table 4-1 shows all the pins and their functions that are controlled by the MC9S12XDP512. Refer to
Section 4.4, “Functional Description” for the availability of the individual pins in the different package

options.
NOTE
If there is more than one function associated with a pin, the priority is
indicated by the position in the table from top (highest priority) to bottom
(lowest priority).
Table 4-1. Pin Functions and Priorities (Sheet 1 of 7)
. Pin Function _— Pin Function
Port Pin Name and Priority /0 Description after Reset
— BKGD MODC! I MODC input during RESET BKGD
BKGD /0 | S12X_BDM communication pin
A PA[7:0] ADDRJ[15:8] O | High-order external bus address output Mode
mux (multiplexed with IVIS data) dependent®
IVD[15:8]2
GPIO 1/0 | General-purpose I/O
B PB[7:1] ADDR][7:1] O | Low-order external bus address output Mode
mux (multiplexed with IVIS data) dependent®
IVD[7:1]2
GPIO /O | General-purpose 1/0
PB[0] ADDRIO0] O |[Low-order external bus address output
mux (multiplexed with VIS data)
IVDO?
ubDS O | Upper data strobe
GPIO /0O | General-purpose 1/O
C PC[7:0] DATA[15:8] I/0O | High-order bidirectional data input/output Mode
Configurable for reduced input threshold dependent3
GPIO 1/0 | General-purpose I/O
D PD[7:0] DATA[7:0] /O | Low-order bidirectional data input/output Mode
Configurable for reduced input threshold dependent3
GPIO /O | General-purpose 1/0
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Table 4-1. Pin Functions and Priorities (Sheet 2 of 7)

Pin Function

Pin Function

Port Pin Name and Priority 1/0 Description after Reset
XCLKS! | External clock selection input during RESET
PE[7] ECLKX2 I |Free-running clock output at Core Clock rate (ECLK x 2)
GPIO 1/0 | General-purpose I/O
MODB'! I |MODB input during RESET
PEISL | TAGHI | 1| Cotiourable forreduced mput hreshod
GPIO 1/0 | General-purpose I/O
MODA! I | MODA input during RESET
RE O |Read enable signal
PE[5] TAGLO | Instrgction tagging low pir'1
Configurable for reduced input threshold
GPIO /O | General-purpose 1/0
£ ECLK o Free-running clolclf output at the Bus Clock rate or Mode
PE[4] programmable divided in normal modes dependent3
GPIO I/O | General-purpose 1/O
EROMCTL' I EROMON bit control input during RESET
PE[3] @ O |Low strobe bar output
LDS O |[Lower data strobe
GPIO 1/0 | General-purpose I/O
R/W O [ Read/write output for external bus
PE[2] WE O |Write enable signal
GPIO /O | General-purpose 1/0
IRQ | Maskable level- or falling edge-sensitive interrupt input
PE] GPIO /O | General-purpose 1/0
XIRQ | Non-maskable level-sensitive interrupt input
PEL] GPIO 1/0 | General-purpose I/O
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Table 4-1. Pin Functions and Priorities (Sheet 3 of 7)

Pin Function

Pin Function

Port Pin Name and Priority 1/0 Description after Reset
ROMCTL! | ROMON bit control input during RESET
PKI7] EWAIT ! CEJ);tr?f:gilr:g%tfcs)Irgrgzluced input threshold
GPIO /O | General-purpose I/0
ADDRJ[22:20]
MUx o Exteqded exte'rnal bus address output Mode
K PK[6:4] AC 0[2:0]2 (multiplexed with access master output) dependent3
GPIO 1/0 | General-purpose I/O
ADDR[19:16]
mux o Exter)ded exte_rna_l bus ac.jdres:s output .
PK[3:0] IQSTAT[3:O]2 (multiplexed with instruction pipe status bits)
GPIO /O | General-purpose 1/0
T PTL7:0] I0CJ[7:0] 1/0 | Enhanced Capture Timer Channels 7-0 input/output GPIO
GPIO 1/0 | General-purpose I/O
550 /o Serial Peripheral Interface 0 slave select output in master
PS7 mode, input in slave mode or master mode.
GPIO /0O | General-purpose 1/O
SCKO I/O | Serial Peripheral Interface 0 serial clock pin
Pse GPIO 1/0 | General-purpose I/O
MOSIO0 I/O | Serial Peripheral Interface 0 master out/slave in pin
PSS GPIO /0 | General-purpose I/O
MISO0 I/O | Serial Peripheral Interface 0 master in/slave out pin
S Ped GPIO I/O | General-purpose 1/O GPIO
TXDA1 O | Serial Communication Interface 1 transmit pin
Pss GPIO 1/0 | General-purpose I/O
RXD1 | Serial Communication Interface 1 receive pin
Pe2 GPIO 1/0 | General-purpose I/O
TXDO O | Serial Communication Interface 0 transmit pin
i GPIO /O | General-purpose 1/O
RXDO | Serial Communication Interface 0 receive pin
PSo GPIO 1/0 | General-purpose I/O
MC9S12XDP512 Data Sheet, Rev. 2.11
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Table 4-1. Pin Functions and Priorities (Sheet 4 of 7)

Pin Function

Pin Function

Port Pin Name and Priority 1/0 Description after Reset
TXCAN3 O [MSCANS transmit pin
TXCAN4 O | MSCAN4 transmit pin
PM7 TXD3 O [ Serial Communication Interface 3 transmit pin
GPIO /O | General-purpose I/0
RXCANS3 | MSCANS receive pin
RXCAN4 | MSCAN4 receive pin
PMe RXD3 | Serial Communication Interface 3 receive pin
GPIO 1/0 | General-purpose I/O
TXCAN2 O | MSCANZ2 transmit pin
TXCANO O [MSCANO transmit pin
TXCAN4 O [MSCAN4 transmit pin
PM5 Serial Peripheral Interface 0 serial clock pin
SCKO 1/0 | If CANO is routed to PM[3:2] the SPI0 can still be used in
bidirectional master mode.
GPIO 1/0 | General-purpose I/O
RXCAN2 | MSCANB2 receive pin
RXCANO | MSCANO receive pin
M RXCAN4 | | MSCAN4 receive pin GPIO
PM4 Serial Peripheral Interface 0 master out/slave in pin
MOSIO 1/0 | If CANO is routed to PM[3:2] the SPI0 can still be used in
bidirectional master mode.
GPIO /O | General-purpose I/0
TXCAN1 O [MSCAN?1 transmit pin
TXCANO O | MSCANO transmit pin
PM3 e Serial Peripheral Interface 0 slave select output in master
SS0 Vo mode, input for slave mode or master mode.
GPIO /0 | General-purpose I/O
RXCAN1 | MSCAN1 receive pin
RXCANO | MSCANO receive pin
Py MISOO0 I/O | Serial Peripheral Interface 0 master in/slave out pin
GPIO 1/0 | General-purpose I/O
TXCANO O | MSCANO transmit pin
P GPIO 1/0 | General-purpose I/O
RXCANO | MSCANO receive pin
PMo GPIO /0O | General-purpose 1/0
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Table 4-1. Pin Functions and Priorities (Sheet 5 of 7)

Pin Function

Pin Function

Port Pin Name and Priority 1/0 Description after Reset
PWM7 1/0 | Pulse Width Modulator input/output channel 7
PP7 SCK2 I/O | Serial Peripheral Interface 2 serial clock pin
GPIO/KWP7 1/0 | General-purpose I/O with interrupt
PWM6 O | Pulse Width Modulator output channel 6
PPe SS2 | W0 | ot for siave mode or masier mode.
GPIO/KWP6 1/0 | General-purpose I/O with interrupt
PWM5 O |[Pulse Width Modulator output channel 5
PP5 MOSI2 I/O | Serial Peripheral Interface 2 master out/slave in pin
GPIO/KWP5 I/0O | General-purpose I/O with interrupt
PWM4 O [Pulse Width Modulator output channel 4
PP4 MISO2 I/O | Serial Peripheral Interface 2 master in/slave out pin
GPIO/KWP4 1/0 | General-purpose I/O with interrupt
P PWM3 O |[Pulse Width Modulator output channel 3 GPIO
o | s | uo [Se Perenererace | e et ot master
GPIO/KWP3 I/0O | General-purpose I/O with interrupt
PWM2 O | Pulse Width Modulator output channel 2
PP2 SCK1 /0O | Serial Peripheral Interface 1 serial clock pin
GPIO/KWP2 1/0 | General-purpose I/O with interrupt
PWMH1 O |[Pulse Width Modulator output channel 1
PP1 MOSIAT I/O | Serial Peripheral Interface 1 master out/slave in pin
GPIO/KWP1 I/O | General-purpose I/O with interrupt
PWMO O | Pulse Width Modulator output channel 0
PPO MISO1 1/O | Serial Peripheral Interface 1 master in/slave out pin
GPIO/KWPO 1/0 | General-purpose I/O with interrupt
MC9S12XDP512 Data Sheet, Rev. 2.11
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Table 4-1. Pin Functions and Priorities (Sheet 6 of 7)

Pin Function

Pin Function

Port Pin Name and Priority 1/0 Description after Reset
555 o) Serial Eeripheral Interface 2 slave select output in master
mode, input for slave mode or master mode
PH7 TXD5 O [ Serial Communication Interface 5 transmit pin
GPIO/KWH7 I/O | General-purpose I/O with interrupt
SCK2 I/O | Serial Peripheral Interface 2 serial clock pin
PH6 RXD5 | Serial Communication Interface 5 receive pin
GPIO/KWH6 1/0 | General-purpose I/O with interrupt
MOSI2 I/O | Serial Peripheral Interface 2 master out/slave in pin
PH5 TXD4 O | Serial Communication Interface 4 transmit pin
GPIO/KWH5 I/0O | General-purpose I/O with interrupt
MISO2 I/O | Serial Peripheral Interface 2 master in/slave out pin
: PH4 RXD4 | Serial Communication Interface 4 receive pin GPlo
GPIO/KWH4 1/0 | General-purpose I/O with interrupt
557 /o Serial I_Deripheral Interface 1 slave select output in master
PH3 mode, input for slave mode or master mode.
GPIO/KWH3 I/0O | General-purpose I/O with interrupt
SCK1 I/O | Serial Peripheral Interface 1 serial clock pin
Pr2 GPIO/KWH2 /0 | General-purpose I/O with interrupt
MOSI1 /0 | Serial Peripheral Interface 1 master out/slave in pin
P GPIO/KWH1 /O | General-purpose I/O with interrupt
MISO1 I/O | Serial Peripheral Interface 1 master in/slave out pin
PHo GPIO/KWHO I/0O | General-purpose I/O with interrupt
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Table 4-1. Pin Functions and Priorities (Sheet 7 of 7)

Port Pin Name I:i: dF::gtrllf:; 1/0 Description Pai;lt:ru;:::tn
TXCAN4 O [MSCAN4 transmit pin
SCLO O |Inter Integrated Circuit O serial clock line
i TXCANO O | MSCANO transmit pin
GPIO/KWJ7 I/O | General-purpose I/O with interrupt
RXCAN4 | MSCAN4 receive pin
SDAO 1/0O [Inter Integrated Circuit O serial data line
P8 RXCANO | MSCANO receive pin
GPIO/KWJ6 1/0 | General-purpose I/O with interrupt
SCLA1 O |Inter Integrated Circuit 1 serial clock line
PJ5 CSs2 O |Chip select 2
J GPIO/KWJ7 I/0O | General-purpose I/O with interrupt GPIO
SDA1 /0O [Inter Integrated Circuit 1 serial data line
PJ4 CS0 O |Chip select 0
GPIO/KWJ6 1/0 | General-purpose I/O with interrupt
b2 CS1 O |Chip select 1
GPIO/KWJ2 I/0O | General-purpose I/O with interrupt
TXD2 O [ Serial Communication Interface 2 transmit pin
P GPIO/KWJA1 I/O | General-purpose I/O with interrupt
RXD2 | Serial Communication Interface 2 receive pin
PJO CS3 O |Chip select 3
GPIO/KWJ0 1/0 | General-purpose I/O with interrupt
ADO | PAD[O7:00] GPIO /O | General-purpose I/0 GPIO
AN[7:0] | ATDO analog inputs
AD1 PAD[23:08] GPIO /O | General-purpose 1/0 GPIO
AN[15:0] | ATD1 analog inputs
' Function active when RESET asserted.
2 Only available in emulation modes or in Special Test Mode with IVIS on.
3 Refer also to Table 4-70 and S12X_EBI section.
MC9S12XDP512 Data Sheet, Rev. 2.11
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4.3

4.3.1

Chapter 4 Port Integration Module (S12XDP512PIMV2)

Memory Map and Register Definition
This section provides a detailed description of all MC9S12XDP512 registers.

Module Memory Map

Table 4-2 shows the register map of the port integration module.

Table 4-2. PIM Memory Map (Sheet 1 of 3)

Address Use Access
0x0000 Port A Data Register (PORTA) Read / Write
0x0001 Port B Data Register (PORTB) Read / Write
0x0002 Port A Data Direction Register (DDRA) Read / Write
0x0003 Port B Data Direction Register (DDRB) Read / Write
0x0004 Port C Data Register (PORTC) Read / Write
0x0005 Port D Data Register (PORTD) Read / Write
0x0006 Port C Data Direction Register (DDRC) Read / Write
0x0007 Port D Data Direction Register (DDRD) Read / Write
0x0008 Port E Data Register (PORTE) Read / Write'
0x0009 Port E Data Direction Register (DDRE) Read / Write'
0x000A Non-PIM Address Range —
OXObOB
0x000C Pull-up Up Control Register (PUCR) Read / Write'
0x000D Reduced Drive Register (RDRIV) Read / Write'
0x000E Non-PIM Address Range —
0x061 B
0x001C ECLK Control Register (ECLKCTL) Read / Write'
0x001D PIM Reserved =
0x001E IRQ Control Register (IRQCR) Read / Write'
0x001F PIM Reserved =
0x0020 Non-PIM Address Range —
0x0631
0x0032 Port K Data Register (PORTK) Read / Write
0x0033 Port K Data Direction Register (DDRK) Read / Write
0x0034 Non-PIM Address Range —
0x0é3F
0x0240 Port T Data Register (PTT) Read / Write
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Table 4-2. PIM Memory Map (Sheet 2 of 3)

Address Use Access
0x0241 Port T Input Register (PTIT) Read
0x0242 Port T Data Direction Register (DDRT) Read / Write
0x0243 Port T Reduced Drive Register (RDRT) Read / Write
0x0244 Port T Pull Device Enable Register (PERT) Read / Write
0x0245 Port T Polarity Select Register (PPST) Read / Write
0x0246 Reserved —
0x0247 Reserved =
0x0248 Port S Data Register (PTS) Read / Write
0x0249 Port S Input Register (PTIS) Read
0x024A Port S Data Direction Register (DDRS) Read / Write
0x024B Port S Reduced Drive Register (RDRS) Read / Write
0x024C Port S Pull Device Enable Register (PERS) Read / Write
0x024D Port S Polarity Select Register (PPSS) Read / Write
0x024E Port S Wired-OR Mode Register (WOMS) Read / Write
0x024F Reserved —
0x0250 Port M Data Register (PTM) Read / Write
0x0251 Port M Input Register (PTIM) Read
0x0252 Port M Data Direction Register (DDRM) Read / Write
0x0253 Port M Reduced Drive Register (RDRM) Read / Write
0x0254 Port M Pull Device Enable Register (PERM) Read / Write
0x0255 Port M Polarity Select Register (PPSM) Read / Write
0x0256 Port M Wired-OR Mode Register (WOMM) Read / Write
0x0257 Module Routing Register (MODRR) Read / Write
0x0258 Port P Data Register (PTP) Read / Write
0x0259 Port P Input Register (PTIP) Read
0x025A Port P Data Direction Register (DDRP) Read / Write
0x025B Port P Reduced Drive Register (RDRP) Read / Write
0x025C Port P Pull Device Enable Register (PERP) Read / Write
0x025D Port P Polarity Select Register (PPSP) Read / Write
0x025E Port P Interrupt Enable Register (PIEP) Read / Write
0x025F Port P Interrupt Flag Register (PIFP) Read / Write
0x0260 Port H Data Register (PTH) Read / Write
0x0261 Port H Input Register (PTIH) Read
0x0262 Port H Data Direction Register (DDRH) Read / Write
0x0263 Port H Reduced Drive Register (RDRH) Read / Write
MC9S12XDP512 Data Sheet, Rev. 2.11
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Table 4-2. PIM Memory Map (Sheet 3 of 3)

Address Use Access
0x0264 Port H Pull Device Enable Register (PERH) Read / Write
0x0265 Port H Polarity Select Register (PPSH) Read / Write
0x0266 Port H Interrupt Enable Register (PIEH) Read / Write
0x0267 Port H Interrupt Flag Register (PIFH) Read / Write
0x0268 Port J Data Register (PTJ) Read / Write'
0x0269 Port J Input Register (PTIJ) Read
0x026A Port J Data Direction Register (DDRJ) Read / Write'
0x026B Port J Reduced Drive Register (RDRJ) Read / Write'
0x026C Port J Pull Device Enable Register (PERJ) Read / Write'
0x026D Port J Polarity Select Register (PPSJ) Read / Write'
0x026E Port J Interrupt Enable Register (PIEJ) Read / Write'
0x026F Port J Interrupt Flag Register (PIFJ) Read / Write'
0x0270 Reserved =
0x0271 Port ADO Data Register 1 (PT1ADO) Read / Write
0x0272 Reserved —
0x0273 Port ADO Data Direction Register 1 (DDR1ADO) Read / Write
0x0274 Reserved =
0x0275 Port ADO Reduced Drive Register 1 (RDR1ADO) Read / Write
0x0276 Reserved =
0x0277 Port ADO Pull Up Enable Register 1 (PER1ADO) Read / Write
0x0278 Port AD1 Data Register 0 (PTOAD1) Read / Write
0x0279 Port AD1 Data Register 1 (PT1AD1) Read / Write
0x027A Port AD1 Data Direction Register 0 (DDROAD1) Read / Write
0x027B Port AD1 Data Direction Register 1 (DDR1AD1) Read / Write
0x027C Port AD1 Reduced Drive Register 0 (RDROAD1) Read / Write
0x027D Port AD1 Reduced Drive Register 1 (RDR1AD1) Read / Write
0x027E Port AD1 Pull Up Enable Register 0 (PEROAD1) Read / Write
0x027F Port AD1 Pull Up Enable Register 1 (PER1AD1) Read / Write

T Write access not applicable for one or more register bits. Refer to Section 4.3.2, “Register
Descriptions”.
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2

Register Descriptions

Table 4-3 summarizes the effect on the various configuration bits, data direction (DDR), output level (10),
reduced drive (RDR), pull enable (PE), pull select (PS), and interrupt enable (IE) for the ports.

The configuration bit PS is used for two purposes:
1. Configure the sensitive interrupt edge (rising or falling), if interrupt is enabled.
2. Select either a pull-up or pull-down device if PE is active.

Table 4-3. Pin Configuration Summary

DDR 10 RDR PE ps' IE2 Function Pull Device Interrupt
0 X X 0 X 0 Input Disabled Disabled
0 X X 1 0 0 Input Pull Up Disabled
0 X X 1 1 0 Input Pull Down Disabled
0 X X 0 0 1 Input Disabled Falling edge
0 X X 0 1 1 Input Disabled Rising edge
0 X X 1 0 1 Input Pull Up Falling edge
0 X X 1 1 1 Input Pull Down Rising edge
1 0 0 X X 0 Output, full drive to 0 Disabled Disabled
1 1 0 X X 0 Output, full drive to 1 Disabled Disabled
1 0 1 X X 0 Output, reduced drive to 0 Disabled Disabled
1 1 1 X X 0 Output, reduced drive to 1 Disabled Disabled
1 0 0 X 0 1 Output, full drive to 0 Disabled Falling edge
1 1 0 X 1 1 Output, full drive to 1 Disabled Rising edge
1 0 1 X 0 1 Output, reduced drive to 0 Disabled Falling edge
1 1 1 X 1 1 Output, reduced drive to 1 Disabled Rising edge

T Always “0” on Port A, B, C, D, E, K, ADO, and AD1.
2 Applicable only on Port P, H, and J.

NOTE

All register bits in this module are completely synchronous to internal
clocks during a register read.
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Register
Name

0x0000
PORTA

0x0001
PORTB

0x0002
DDRA

0x0003
DDRB

0x0004
PORTC

0x0005
PORTD

0x0006
DDRC

0x0007
DDRD

0x0008
PORTE

0x0009
DDRE

0x000A
0x000B
Non-PIM
Address
Range

0x000C
PUCR

0x000D
RDRIV

S 3 =S 3 =S T3 =3 =3 =TI =T =TT =T

=3

=3

Y

W

Chapter 4 Port Integration Module (S12XDP512PIMV2)

Bit 7 6 5 4 3 2 1 Bit 0
PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAO
PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
DDRA7 DDRA6 DDRA5 DDRA4 DDRA3 DDRA2 DDRA1 DDRAO
DDRB7 DDRB6 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRBO
PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
DDRC7 DDRC6 DDRC5 DDRC4 DDRC3 DDRC2 DDRC1 DDRCO
DDRD7 DDRD6 DDRD5 DDRD4 DDRD3 DDRD2 DDRD1 DDRDO
PE1 PEO
PE7 PE6 PE5 PE4 PE3 PE2
0 0
DDRE7 DDRE6 DDRES DDRE4 DDRE3 DDRE2
Non-PIM Address Range
0
PUPKE BKPUE PUPEE PUPDE PUPCE PUPBE PUPAE
0 0
RDPK RDPE RDPD RDPC RDPB RDPA

I:I = Unimplemented or Reserved

Figure 4-2. PIM Register Summary (Sheet 1 of 6)
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Rﬁg';:f’ Bit 7 6 5 4 3 2 1 Bit 0
0x000E- R
0x001B
Non-PIM Non-PIM Address Range
Address
Range
0x001C R 0 0 0 0
ECLKCTL W NECLK NCLKX2 EDIV1 EDIVO
0x001D R 0 0 0 0 0 0 0 0
Reserved W
0x001E R IRGE IRQEN 0 0 0 0 0 0
IRQCR
0x001F R 0 0 0 0 0 0 0 0
Reserved W
0x0020- R
0x0031
Non-PIM Non-PIM Address Range
Address
Range
0x0032 R
PORTK \y PK7 PK6 PK5 PK4 PK3 PK2 PK1 PKO
0x0033 R
DDRK DDRK7 DDRK®6 DDRK5 DDRK4 DDRKS3 DDRK2 DDRK1 DDRKO
0x0034—- R
9x023F
Non-PIM Non-PIM Address Range
Address
Range
0x0240 R
PTT W PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTTH PTTO
0x0241 R PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
PTIT W
0x0242 R
DDRT DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
0x0243 R
RDRT RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
= Unimplemented or Reserved
Figure 4-2. PIM Register Summary (Sheet 2 of 6)
MC9S12XDP512 Data Sheet, Rev. 2.11
192 Freescale Semiconductor

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4 Port Integration Module (S12XDP512PIMV2)

Register Bit 7 6 5 4 3 2 1 Bit 0
Name
0x0244 R
PERT PERT7 PERT6 PERT5 PERT4 PERT3 PERT2 PERT1 PERTO
0x0245 R
PPST PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPSTH PPSTO
0x0246 R 0 0 0 0 0 0 0 0
Reserved W
0x0247 R 0 0 0 0 0 0 0 0
Reserved W
0x0248 R
PTS W PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTSH PTSO
0x0249 R PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTISA PTISO
PTIS W
0x024A R
DDRS \y DDRS7 DDRS6 DDRS5 DDRS4 DDRS3 DDRS2 DDRS1 DDRSO
0x024B R
RDRS \y RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRS1 RDRSO
0x024C R
PERS PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERSH1 PERSO
0x024D R
PPSS \y PPSS7 PPSS6 PPSS5 PPSS4 PPSS3 PPSS2 PPSS1 PPSS0
0x024E R
WOMS WOMS7 WOMS6 WOMS5 WOMS4 WOMS3 WOMS2 WOMSH1 WOMSO0
0x024F R 0 0 0 0 0 0 0 0
Reserved W
0x0250 R
PTM W PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTMA1 PTMO
0x0251 R| PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIMA1 PTIMO
PTIM W
0x0252 R
DDRM DDRM7 DDRM6 DDRM5 DDRM4 DDRM3 DDRM2 DDRM!1 DDRMO
= Unimplemented or Reserved
Figure 4-2. PIM Register Summary (Sheet 3 of 6)
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Rﬁg';:f’ Bit 7 6 5 4 3 2 1 Bit 0
0x0253 R

RDRM W RDRM7 RDRM6 RDRM5 RDRM4 RDRMS3 RDRM2 RDRM1 RDRMO
0x0254 R

PERM W PERM7 PERM6 PERM5 PERM4 PERMS3 PERM2 PERM1 PERMO
0x0255 R

PPSM W PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSMA1 PPSMO
0x0256 R
WOMM W WOMM7 WOMMG6 WOMM5 WOMM4 WOMMS3 WOMM2 WOMM1 WOMMO
0x0257 R 0
MODRR W MODRR6 MODRR5 MODRR4 MODRR3 MODRR2 MODRR1 MODRRO
0x0258 R

PTP | P77 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
0x0259 R PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO

PTIP W
0x025A R

DDRP W DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
0x025B R

RDRP W RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRPO
0x025C R

PERP W PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
0x025D R

PPSP | PPSP7 PPSP6 PPSP5 PPSP4 PPSP3 PPSP2 PPSP1 PPSPO
O0x025E R

PIEP W PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
0x025F R

PIFP | PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
0x0260 R

PTH W PTH7 PTHG6 PTH5 PTH4 PTH3 PTH2 PTH1 PTHO
0x0261 R PTIH7 PTIH6 PTIH5 PTIH4 PTIH3 PTIH2 PTIH1 PTIHO

PTIH

I:I = Unimplemented or Reserved
Figure 4-2. PIM Register Summary (Sheet 4 of 6)
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Rﬁg';:f’ Bit 7 6 5 4 3 2 1 Bit 0
0x0262 R
DDRH DDRH7 DDRH6 DDRH5 DDRH4 DDRH3 DDRH2 DDRH1 DDRHO
0x0263 R
RDRH RDRH7 RDRH6 RDRH5 RDRH4 RDRH3 RDRH2 RDRH1 RDRHO
0x0264 R
PERH PERH7 PERHG6 PERH5 PERH4 PERH3 PERH2 PERH1 PERHO
0x0265 R
PPSH PPSH7 PPSH6 PPSH5 PPSH4 PPSH3 PPSH2 PPSH1 PPSHO
0x0266 R
PIEH W PIEH7 PIEH6 PIEH5 PIEH4 PIEH3 PIEH2 PIEH1 PIEHO
0x0267 R
PIFH W PIFH7 PIFH6 PIFH5 PIFH4 PIFH3 PIFH2 PIFH1 PIFHO
0x0268 R 0
PTJ W PTJ7 PTJ6 PTJ5 PTJ4 PTJ2 PTJ1 PTJO
0x0269 R PTIJ7 PTIJ6 PTIJ5 PTIJ4 0 PTIJ2 PTIJ1 PTIJO
PTIJ w
0x026A R 0
DDRJ DDRJ7 DDRJ6 DDRJ5 DDRJ4 DDRJ2 DDRJ1 DDRJO
0x026B R 0
RDRJ RDRJ7 RDRJ6 RDRJ5 RDRJ4 RDRJ2 RDRJ1 RDRJO
0x026C R 0
PERJ PERJ7 PERJ6 PERJ5 PERJ4 PERJ2 PERJ1 PERJO
0x026D R 0
PPSJ PPSJ7 PPSJ6 PPSJ5 PPSJ4 PPSJ2 PPSJ1 PPSJO
0x026E R 0
PIEJ W PIEJ7 PIEJ6 PIEJ5 PIEJ4 PIEJ2 PIEJ1 PIEJO
0x026F R 0
PIFJ W PPSJ7 PPSJ6 PPSJ5 PPSJ4 PPSJ2 PPSJ1 PPSJO
0x0270 R 0 0 0 0 0 0 0 0
Reserved W
I:I = Unimplemented or Reserved
Figure 4-2. PIM Register Summary (Sheet 5 of 6)
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Rﬁg';:f’ Bit 7 6 5 4 3 2 1 Bit 0
0x0271 R
PT1ADO \y PT1ADO7 PT1ADO6 PT1ADO5 PT1AD04 PT1ADO3 PT1AD0O2 PT1ADO1 PT1ADOO
0x0272 R 0 0 0 0 0 0 0 0
Reserved W
0x0273 R
Name DDR1ADO0O7 | DDR1ADO06 | DDR1ADO5 | DDR1AD04 | DDR1ADO3 | DDR1ADO2 | DDR1ADO1 | DDR1ADO0O
0x0274 R 0 0 0 0 0 0 0 0
Reserved W
0x0275 R
RDR1ADO \y RDR1ADO0O7 | RDR1AD06 | RDR1ADO5 | RDR1AD04 | RDR1ADO3 | RDR1ADO2 | RDR1ADO1 | RDR1ADO0
0x0276 R 0 0 0 0 0 0 0 0
Reserved W
0x0277 R
PER1ADO PER1ADO7 | PER1ADO6 | PER1ADO5 | PER1AD04 | PER1ADO3 | PER1ADO2 | PER1ADO1 | PER1ADOO
0x0278 R
PTOADT \y PTOAD123 | PTOAD122 | PTOAD121 | PTOAD120 | PTOAD119 | PTOAD118 | PTOAD117 | PTOAD116
0x0279 R
PTIADT \y PT1AD115 | PT1AD114 | PT1AD113 | PT1AD112 | PT1AD111 | PT1AD110 | PT1AD19 PT1AD18
0x027A R
DDROAD1 \y DDROAD123|DDR0OAD122|DDR0AD121|DDR0OAD120|DDR0OAD119|DDR0OAD118/ DDR0OAD117|DDR0OAD116
0x027B R
DDR1AD1 \y DDR1AD115|DDR1AD114|DDR1AD113|DDR1AD112|DDR1AD111|DDR1AD110| DDR1AD19 | DDR1AD18
0x027C R
RDROAD1 \y RDROAD123|RDR0OAD122|RDR0AD121|RDR0OAD120|RDROAD119|RDROAD118/RDROAD117|RDR0OAD116
0x027D R
RDR1AD1 \y RDR1AD115|RDR1AD114|RDR1AD113|RDR1AD112|RDR1AD111|{RDR1AD110| RDR1AD19 | RDR1AD18
0x027E R
PEROAD1 PEROAD123|PEROAD122 |PEROAD121 |PEROAD120|PEROAD119|PEROAD118| PEROAD117|PEROAD116
0x027F R
PER1AD1 PER1AD115|PER1AD114|PER1AD113|PER1AD112|PER1AD111|PER1AD110| PER1AD19 | PER1AD18
I:I = Unimplemented or Reserved
Figure 4-2. PIM Register Summary (Sheet 6 of 6)
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Chapter 4 Port Integration Module (S12XDP512PIMV2)
4.3.2.1 Port A Data Register (PORTA)

0x0000 (PRR)

7 6 5 4 3 2 1 0
R
PA7 PA6 PA5 PA4 PA3 PA2 PA1 PAO
W
Alt.| ADDR15 ADDR14 ADDR13 ADDR12 ADDR11 ADDR10 ADDR9 ADDRS8
Function mux mux mux mux mux mux mux mux
IVD15 IVD14 IVD13 IVD12 VD11 IVD10 IVD9 IVD8
Reset 0 0 0 0 0 0 0 0

Figure 4-3. Port A Data Register (PORTA)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-4. PORTA Field Descriptions

Field Description

7-0 Port A — Port A pins 7-0 are associated with address outputs ADDR15 through ADDRS respectively in

PA[7:0] expanded modes. When this port is not used for external addresses, these pins can be used as general purpose
I/0. If the data direction bits of the associated 1/O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.

4.3.2.2 Port B Data Register (PORTB)

0x0001 (PRR)

R
PB7 PB6 PB5 PB4 PB3 PB2 PB1 PBO
W
Alt. ADDRO
Function ADDR7 ADDRG6 ADDR5 ADDR4 ADDR3 ADDR2 ADDR1 mux
mux mux mux mux mux mux mux IVDO
IVD7 IVD6 IVD5 IVD4 IVD3 VD2 VD1 or
ubS
Reset 0 0 0 0 0 0 0 0

Figure 4-4. Port B Data Register (PORTB)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.
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Write: Anytime. In emulation modes, write operations will also be directed to the external bus.

Table 4-5. PORTB Field Descriptions

Field

Description

7-0
PB([7:0]

Port B — Port B pins 7—-0 are associated with address outputs ADDR7 through ADDR1 respectively in expanded
modes. Pin 0 is associated with output ADDRO in emulation modes and special test mode and with Upper Data
Select (UDS) in normal expanded mode. When this port is not used for external addresses, these pins can be
used as general purpose I/O. If the data direction bits of the associated I/O pins are set to logic level “1”, a read
returns the value of the port register, otherwise the buffered pin input state is read.
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4.3.2.3

Chapter 4 Port Integration Module (S12XDP512PIMV2)

Port A Data Direction Register (DDRA)

0x0002 (PRR)

R
DDRA7 DDRAG6 DDRA5 DDRA4 DDRA3 DDRA2 DDRA1 DDRAO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-5. Port A Data Direction Register (DDRA)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-6. DDRA Field Descriptions

Field Description

7-0 Data Direction Port A— This register controls the data direction for port A. When Port A is operating as a general
DDRA[7:0] |purpose I/O port, DDRA determines whether each pin is an input or output. A logic level “1” causes the
associated port pin to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
0 Associated pin is configured as input.

1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTA after changing the DDRA register.

4.3.2.4

Port B Data Direction Register (DDRB)

0x0003 (PRR)

R
DDRB7 DDRB6 DDRB5 DDRB4 DDRB3 DDRB2 DDRB1 DDRBO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-6. Port B Data Direction Register (DDRB)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
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Table 4-7. DDRB Field Descriptions

Field Description

7-0 Data Direction Port B— This register controls the data direction for port B. When Port B is operating as a general
DDRBJ7:0] |purpose I/O port, DDRB determines whether each pin is an input or output. A logic level “1” causes the
associated port pin to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
0 Associated pin is configured as input.

1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTB after changing the DDRB register.
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4.3.2.5

Port C Data Register (PORTC)

0x0004 (PRR)

Chapter 4 Port Integration Module (S12XDP512PIMV2)

R
PC7 PC6 PC5 PC4 PC3 PC2 PC1 PCO
w
Exp.:| DATA15 DATA14 DATA13 DATA12 DATA11 DATA10 DATA9 DATA8
Reset 0 0 0 0 0 0 0 0

Figure 4-7. Port C Data Register (PORTC)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-8. PORTC Field Descriptions

Field Description

7-0 Port C — Port C pins 7-0 are associated with data I/O lines DATA15 through DATABS respectively in expanded
modes. When this port is not used for external data, these pins can be used as general purpose I/O. If the data

PC[7:0]
direction bits of the associated I/O pins are set to logic level “1”, a read returns the value of the port register,
otherwise the buffered pin input state is read.
4.3.2.6 Port D Data Register (PORTD)
0x0005 (PRR)
7 6 5 4 3 2 1 0
R
PD7 PD6 PD5 PD4 PD3 PD2 PD1 PDO
w
Exp.: DATA7 DATA6 DATA5 DATA4 DATA3 DATA2 DATA1 DATAO
Reset 0 0 0 0 0 0 0 0

Figure 4-8. Port D Data Register (PORTD)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-9. PORTD Field Descriptions

Field Description

7-0 Port D — Port D pins 7—-0 are associated with data 1/O lines DATA7 through DATAO respectively in expanded
PD[7:0] modes. When this port is not used for external data, these pins can be used as general purpose /0. — If the
data direction bits of the associated I/O pins are set to logic level “17, a read returns the value of the port register,
otherwise the buffered pin input state is read.
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4.3.2.7 Port C Data Direction Register (DDRC)

0x0006 (PRR)

7 6 5 4 3 2 1 0
R
DDRC?7 DDRC6 DDRC5 DDRC4 DDRC3 DDRC2 DDRC1 DDRCO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-9. Port C Data Direction Register (DDRC)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-10. DDRC Field Descriptions

Field Description

7-0 Data Direction Port C — This register controls the data direction for port C. When Port C is operating as a general
DDRCJ7:0] |purpose I/O port, DDRC determines whether each pin is an input or output. A logic level “1” causes the
associated port pin to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
0 Associated pin is configured as input.

1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTC after changing the DDRC register.

4.3.2.8

Port D Data Direction Register (DDRD)

0x0007 (PRR)

R
DDRD7 DDRD6 DDRD5 DDRD4 DDRD3 DDRD2 DDRD1 DDRDO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-10. Port D Data Direction Register (DDRD)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
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Table 4-11. DDRD Field Descriptions

Field Description
7-0 Data Direction Port D — This register controls the data direction for port D. When Port D is operating as a general
DDRDJ[7:0] |purpose I/O port, DDRD determines whether each pin is an input or output. A logic level “1” causes the
associated port pin to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTD after changing the DDRD register.
MC9S12XDP512 Data Sheet, Rev. 2.11
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4.3.2.9

Port E Data Register (PORTE)

0x0008 (PRR)

7 6 5 4 3 2 1 0
R PE1 PEO
PE7 PE6 PE5 PE4 PE3 PE2
w
MODA EROMCTL
ar| XCLKS MODB or or R/W o
Fun ) or or RE ECLK LSTRB or IRQ XIRQ
unc-| - EcLkxe TAGHI or or WE
TAGLO LDS
Reset 0 0 0 0 0 0 1 1

= Unimplemented or Reserved

Figure 4-11. Port E Data Register (PORTE)

' These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated

pin values.

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.

Table 4-12. PORTE Field Descriptions

Field

Description

7-0
PE[7:0]

Port E — Port E bits 7-0 are associated with external bus control signals and interrupt inputs. These include
mode select (MODB, MODA), E clock, double frequency E clock, Instruction Tagging High and Low (TAGHI,
TAGLO), Read/Write (R/W), Read Enable and Write Enable (RE, WE), Lower Data Select (LDS), IRQ, and XIRQ.

When not used for any of these specific functions, Port E pins 7—-2 can be used as general purpose I/0 and
pins 1-0 can be used as general purpose inputs.

If the data direction bits of the associated I/O pins are set to logic level “1”, a read returns the value of the port
register, otherwise the buffered pin input state is read.

Pins 6 and 5 are inputs with enabled pull-down devices while RESET pin is low.
Pins 7 and 3 are inputs with enabled pull-up devices while RESET pin is low.
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4.3.2.10 Port E Data Direction Register (DDRE)

0x0009 (PRR)

7 6 5 4 3 2 1
R 0 0
DDRE?7 DDREG6 DDRE5 DDRE4 DDRE3 DDRE2
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-12. Port E Data Direction Register (DDRE)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-13. DDRE Field Descriptions

Field Description

7-0 Data Direction Port E — his register controls the data direction for port E. When Port E is operating as a general
DDRE[7:2] |purpose I/O port, DDRE determines whether each pin is an input or output. A logic level “1” causes the
associated port pin to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
Port E bit 1 (associated with IRQ) and bit 0 (associated with XIRQ) cannot be configured as outputs. Port E, bits
1 and 0, can be read regardless of whether the alternate interrupt function is enabled.

0 Associated pin is configured as input.

1 Associated pin is configured as output.

Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTE after changing the DDRE register.
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4.3.2.11 S12X_EBI Ports, BKGD, VREGEN Pin Pull-up Control Register (PUCR)

0x000C (PRR)

7 6 4 3 2 1 0
R 0
PUPKE BKPUE PUPEE PUPDE PUPCE PUPBE PUPAE
w
Reset 1 1 0 1 0 0 0 0
= Unimplemented or Reserved

Figure 4-13. S12X_EBI Ports, BKGD, VREGEN Pin Pull-up Control Register (PUCR)
Read: Anytime in single-chip modes.
Write: Anytime, except BKPUE which is writable in special test mode only.

This register is used to enable pull-up devices for the associated ports A, B, C, D, E, and K. Pull-up devices
are assigned on a per-port basis and apply to any pin in the corresponding port that is currently configured
as an input.

Table 4-14. PUCR Field Descriptions

Field Description

7 Pull-up Port K Enable
PUPKE 0 Port K pull-up devices are disabled.
1 Enable pull-up devices for Port K input pins.

6 BKGD and VREGEN Pin Pull-up Enable
BKPUE [0 BKGD and Vrggen pull-up devices are disabled.
1 Enable pull-up devices on BKGD and Vrggen pins.

4 Pull-up Port E Enable
PUPEE 0 Port E pull-up devices on bit 7, 4-0 are disabled.
1 Enable pull-up devices for Port E input pins bits 7, 4-0.
Note: Bits 5 and 6 of Port E have pull-down devices which are only enabled during reset. This bit has no effect
on these pins.

3 Pull-up Port D Enable
PUPDE 0 Port D pull-up devices are disabled.
1 Enable pull-up devices for all Port D input pins.

2 Pull-up Port C Enable
PUPCE 0 Port C pull-up devices are disabled.
1 Enable pull-up devices for all Port C input pins.

1 Pull-up Port B Enable
PUPBE 0 Port B pull-up devices are disabled.
1 Enable pull-up devices for all Port B input pins.

0 Pull-up Port A Enable
PUPAE 0 Port A pull-up devices are disabled.
1 Enable pull-up devices for all Port A input pins.
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4.3.2.12 S12X_EBI Ports Reduced Drive Register (RDRIV)

0x000D (PRR)

7 6 4 3 2 1 0
R 0 0
RDPK RDPE RDPD RDPC RDPB RDPA
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-14. S12X_EBI Ports Reduced Drive Register (RDRIV)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.

This register is used to select reduced drive for the pins associated with the S12X_EBI ports A, B, C, D,
E, and K. If enabled, the pins drive at about 1/6 of the full drive strength. The reduced drive function is
independent of which function is being used on a particular pin.

The reduced drive functionality does not take effect on the pins in emulation modes.
Table 4-15. RDRIV Field Descriptions

Field Description

7 Reduced Drive of Port K
RDPK 0 All port K output pins have full drive enabled.
1 All port K output pins have reduced drive enabled.

4 Reduced Drive of Port E
RDPE 0 All port E output pins have full drive enabled.
1 All port E output pins have reduced drive enabled.

3 Reduced Drive of Port D
RDPD 0 All port D output pins have full drive enabled.
1 All port D output pins have reduced drive enabled.

2 Reduced Drive of Port C
RDPC 0 All port C output pins have full drive enabled.
1 All port C output pins have reduced drive enabled.

1 Reduced Drive of Port B
RDPB 0 All port B output pins have full drive enabled.
1 All port B output pins have reduced drive enabled.

0 Reduced Drive of Ports A
RDPA 0 All Port A output pins have full drive enabled.
1 All port A output pins have reduced drive enabled.
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4.3.2.13 ECLK Control Register (ECLKCTL)

0x001C (PRR)

7 6 1 0
R 0 0 0 0
NECLK NCLKX2 EDIV1 EDIVO
w
1
Reset’ Mode 1 0 0 0 0 0 0 Mode
Dependent
SS Special
0 1 0 0 0 0 0 0 Single-Chip
ES Emulation
1 1 0 0 0 0 0 0 Single-Chip
ST 0 1 0 0 0 0 0 0 Special
Test
EX Emulation
0 1 0 0 0 0 0 0 Expanded
NS Normal
1 1 0 0 0 0 0 Single-Chip
NX Normal
0 1 0 0 0 0 0 0 Expanded

= Unimplemented or Reserved

Figure 4-15. ECLK Control Register (ECLKCTL)
! Reset values in emulation modes are identical to those of the target mode.

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.

The ECLKCTL register is used to control the availability of the free-running clocks and the free-running
clock divider.

Table 4-16. ECLKCTL Field Descriptions

Field Description

7 No ECLK — This bit controls the availability of a free-running clock on the ECLK pin. Clock output is always
NECLK [active in emulation modes and if enabled in all other operating modes.
0 ECLK enabled
1 ECLK disabled
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Table 4-16. ECLKCTL Field Descriptions (continued)

Field Description
6 No ECLKX2 — This bit controls the availability of a free-running clock on the ECLKX2 pin. This clock has a fixed
NCLKX2 |rate of twice the internal bus clock. Clock output is always active in emulation modes and if enabled in all other
operating modes.
0 ECLKX2 is enabled
1 ECLKX2 is disabled
1-0 Free-Running ECLK Divider — These bits determine the rate of the free-running clock on the ECLK pin. The
EDIV[1:0] |usage of the bits is shown in Table 4-17. Divider is always disabled in emulation modes and active as
programmed in all other operating modes.
Table 4-17. Free-Running ECLK Clock Rate
EDIV[1:0] Rate of Free-Running ECLK
00 ECLK = Bus clock rate
01 ECLK = Bus clock rate divided by 2
10 ECLK = Bus clock rate divided by 3
11 ECLK = Bus clock rate divided by 4
4.3.2.14 IRQ Control Register (IRQCR)
0x001E
7 6 1
R 0 0 0 0 0 0
IRQE IRQEN
w
Reset 0 1 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-16. IRQ Control Register (IRQCR)

Read: See individual bit descriptions below.

Write: See individual bit descriptions below.
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Table 4-18. IRQCR Field Descriptions

Field Description
7 IRQ Select Edge Sensitive Only
IRQE Special modes: Read or write anytime.
NO@I and emulation modes: Read anytime, write once.
0 IRQ configured for low level recognition. -
1 IRQ configured to respond only to falling edges. Falling edges on the IRQ pin will be detected anytime
IRQE = 1 and will be cleared only upon a reset or the servicing of the IRQ interrupt.
6 External IRQ Enable
IRQEN Read or write anytime.

0 External IRQ pin is disconnected from interrupt logic.
1 External IRQ pin is connected to interrupt logic.
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4.3.2.15 Port K Data Register (PORTK)

0x0032 (PRR)

Chapter 4 Port Integration Module (S12XDP512PIMV2)

R
PK7 PK6 PK5 PK4 PK3 PK2 PK1 PKO
W
Alt ROMCTL ADDR22 ADDR19 ADDR18 ADDR17 ADDR16
E nc- or mux ADDR21 ADDR20 mux mux mux mux
une. EWAIT NOACC IQSTAT3 IQSTAT2 IQSTAT1 IQSTATO
Reset 0 0 0 0 0 0 0 0

Figure 4-17. Port K Data Register (PORTK)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data source is depending on the data direction value.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.
Table 4-19. PORTK Field Descriptions

Field Description
7-0 Port K — Port K pins 7-0 are associated with external bus control signals and internal memory expansion
PK[7:0] emulation pins. These include ADDR22-ADDR16, No-Access (NOACC), External Wait (EWAIT) and instruction

pipe signals IQSTAT3-IQSTATO. Bits 6-0 carry the external addresses in all expanded modes. In emulation or
special test mode with internal visibility enabled the address is multiplexed with the alternate functions NOACC
and IQSTAT on the respective pins. In single-chip modes the port pins can be used as general-purpose I/O. If
the data direction bits of the associated I/O pins are set to logic level “1”, a read returns the value of the port
register, otherwise the buffered pin input state is read.

4.3.2.16 Port K Data Direction Register (DDRK)

0x0033 (PRR)

7 6 5 4 3 2 1 0
R
DDRK7 DDRK6 DDRK5 DDRK4 DDRK3 DDRK2 DDRK1 DDRKO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-18. Port K Data Direction Register (DDRK)

Read: Anytime. In emulation modes, read operations will return the data from the external bus, in all other
modes the data are read from this register.

Write: Anytime. In emulation modes, write operations will also be directed to the external bus.

This register controls the data direction for port K. When Port K is operating as a general purpose /O port,
DDRK determines whether each pin is an input or output. A logic level “1” causes the associated port pin
to be an output and a logic level “0” causes the associated pin to be a high-impedance input.
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Table 4-20. DDRK Field Descriptions

Field Description

7-0 Data Direction Port K
DDRK[7:0] [0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PORTK after changing the DDRK register.
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4.3.2.17 Port T Data Register (PTT)
0x0240
7 6 5 4 3 2 1 0
R
W PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTTA PTTO
ECT 10C7 I0C6 10C5 I0C4 I0C3 10C2 I0CH 10CO
Reset 0 0 0 0 0 0 0 0
Figure 4-19. Port T Data Register (PTT)
Read: Anytime.
Write: Anytime.
Table 4-21. PTT Field Descriptions
Field Description
7-0 Port T — Port T bits 7-0 are associated with ECT channels IOC7-10CO (refer to ECT section). When not used

PTT[7:0] |with the ECT, these pins can be used as general purpose I/O.

If the data direction bits of the associated I/O pins are set to logic level “1”, a read returns the value of the port
register, otherwise the buffered pin input state is read.

4.3.2.18 Port T Input Register (PTIT)

0x0241
7 6 5 4 3 2 1 0
R PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
w
Reset' — — — — — — — —
= Unimplemented or Reserved

Figure 4-20. Port T Input Register (PTIT)

' These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated
pin values.

Read: Anytime.

Write: Never, writes to this register have no effect.
Table 4-22. PTIT Field Descriptions

Field Description
7-0 Port T Input — This register always reads back the buffered state of the associated pins. This can also be used
PTIT[7:0] [to detect overload or short circuit conditions on output pins.
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4.3.2.19 Port T Data Direction Register (DDRT)

0x0242
7 6 5 4 3 2 1 0
R
DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRTH1 DDRTO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-21. Port T Data Direction Register (DDRT)
Read: Anytime.
Write: Anytime.

This register configures each port T pin as either input or output.

The ECT forces the /0 state to be an output for each timer port associated with an enabled output compare.

In this case the data direction bits will not change.

The DDRT bits revert to controlling the 1/0 direction of a pin when the associated timer output compare

is disabled.

The timer input capture always monitors the state of the pin.
Table 4-23. DDRT Field Descriptions

Field Description

7-0 Data Direction Port T
DDRT[7:0] |0 Associated pin is configured as input.
1 Associated pin is configured as output.

on PTT or PTIT registers, when changing the DDRT register.

Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
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4.3.2.20 Port T Reduced Drive Register (RDRT)

0x0243
7 6 5 4 3 2 1 0
R
RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-22. Port T Reduced Drive Register (RDRT)

Read: Anytime.
Write: Anytime.

This register configures the drive strength of each port T output pin as either full or reduced. If the port is
used as input this bit is ignored.

Table 4-24. RDRT Field Descriptions

Field Description

7-0 Reduced Drive Port T
RDRT[7:0] |0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.21 Port T Pull Device Enable Register (PERT)

0x0244
7 6 5 4 3 2 1 0
R
PERT7 PERT6 PERT5 PERT4 PERT3 PERT2 PERT1 PERTO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-23. Port T Pull Device Enable Register (PERT)

Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

Table 4-25. PERT Field Descriptions

Field Description

7-0 Pull Device Enable Port T
PERT[7:0] |0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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4.3.2.22 Port T Polarity Select Register (PPST)

0x0245
7 6 5 4 3 2 1 0
R
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-24. Port T Polarity Select Register (PPST)
Read: Anytime.
Write: Anytime.

This register selects whether a pull-down or a pull-up device is connected to the pin.
Table 4-26. PPST Field Descriptions

Field Description

7-0 Pull Select Port T

PPST[7:0] [0 A pull-up device is connected to the associated port T pin, if enabled by the associated bit in register PERT
and if the port is used as input.

1 A pull-down device is connected to the associated port T pin, if enabled by the associated bit in register PERT
and if the port is used as input.

4.3.2.23 Port S Data Register (PTS)

0x0248
7 6 5 4 3 2 1 0
R
PTS7 PTS6 PTS5 PTS4 PTS3 PTS2 PTS1 PTSO
w
SCI/SPI SS0 SCKO MOSIO MISOO0 TXD1 RXD1 TXDO RXDO0O
Reset 0 0 0 0 0 0 0 0

Figure 4-25. Port S Data Register (PTS)

Read: Anytime.
Write: Anytime.

Port S pins 7—4 are associated with the SP10. The SPI0 pin configuration is determined by several status
bits in the SP10 module. Refer to SPI section for details. When not used with the SPI10, these pins can be
used as general purpose 1/0.

Port S bits 3-0 are associated with the SCI1 and SCI0. The SCI ports associated with transmit pins 3 and
1 are configured as outputs if the transmitter is enabled. The SCI ports associated with receive pins 2 and
0 are configured as inputs if the receiver is enabled. Refer to SCI section for details. When not used with
the SCI, these pins can be used as general purpose 1/0.
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If the data direction bits of the associated 1/O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.
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4.3.2.24 Port S Input Register (PTIS)

0x0249
7 6 5 4 3 2 1 0
R| PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIST PTISO
W
Reset' — — — — — — — _

= Unimplemented or Reserved

Figure 4-26. Port S Input Register (PTIS)

T These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated

pin values.

Read: Anytime.

Write: Never, writes to this register have no effect.

This register always reads back the buffered state of the associated pins. This also can be used to detect
overload or short circuit conditions on output pins.
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4.3.2.25 Port S Data Direction Register (DDRS)

0x024A
7 6 5 4 3 2 1 0
R
DDRS7 DDRS6 DDRS5 DDRS4 DDRS3 DDRS2 DDRSH1 DDRSO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-27. Port S Data Direction Register (DDRS)

Read: Anytime.

Write: Anytime.

This register configures each port S pin as either input or output.

If SP10 is enabled, the SP10 determines the pin direction. Refer to SPI section for details.

If the associated SCI transmit or receive channel is enabled this register has no effect on the pins. The pin
is forced to be an output if a SCI transmit channel is enabled, it is forced to be an input if the SCI receive
channel is enabled.

The DDRS bits revert to controlling the 1/0O direction of a pin when the associated channel is disabled.

Table 4-27. DDRS Field Descriptions

1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PTS or PTIS registers, when changing the DDRS register.

Field Description
7-0 Data Direction Port S
DDRS[7:0] [0 Associated pin is configured as input.
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4.3.2.26 Port S Reduced Drive Register (RDRS)

0x024B
7 6 5 4 3 2 1 0
R
RDRS7 RDRS6 RDRS5 RDRS4 RDRS3 RDRS2 RDRSH1 RDRS0O
w
Reset 0 0 0 0 0 0 0 0

Figure 4-28. Port S Reduced Drive Register (RDRS)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each port S output pin as either full or reduced. If the port is
used as input this bit is ignored.

Table 4-28. RDRS Field Descriptions

Field Description

7-0 Reduced Drive Port S
RDRS[7:0] [0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.27 Port S Pull Device Enable Register (PERS)

0x024C
7 6 5 4 3 2 1 0
R
PERS7 PERS6 PERS5 PERS4 PERS3 PERS2 PERSH1 PERSO
w
Reset 1 1 1 1 1 1 1 1

Figure 4-29. Port S Pull Device Enable Register (PERS)

Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
as output in wired-OR (open drain) mode. This bit has no effect if the port is used as push-pull output. Out
of reset a pull-up device is enabled.

Table 4-29. PERS Field Descriptions

Field Description

7-0 Pull Device Enable Port S
PERS[7:0] |0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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4.3.2.28 Port S Polarity Select Register (PPSS)

0x024D
7 6 5 4 3 2 1 0
R
PPSS7 PPSS6 PPSS5 PPSS4 PPSS3 PPSS2 PPSS1 PPSSO0
w
Reset 0 0 0 0 0 0 0 0

Figure 4-30. Port S Polarity Select Register (PPSS)
Read: Anytime.
Write: Anytime.

This register selects whether a pull-down or a pull-up device is connected to the pin.
Table 4-30. PPSS Field Descriptions

Field Description

7-0 Pull Select Port S

PPSS[7:0] |0 A pull-up device is connected to the associated port S pin, if enabled by the associated bit in register PERS
and if the port is used as input or as wired-OR output.

1 A pull-down device is connected to the associated port S pin, if enabled by the associated bit in register PERS
and if the port is used as input.

4.3.2.29 Port S Wired-OR Mode Register (WOMS)

0x024E
7 6 5 4 3 2 1 0
R
WOMS7 WOMS6 WOMS5 WOMS4 WOMS3 WOMS2 WOMSH1 WOMSO0
w
Reset 0 0 0 0 0 0 0 0

Figure 4-31. Port S Wired-OR Mode Register (WOMS)
Read: Anytime.
Write: Anytime.

This register configures the output pins as wired-OR. If enabled the output is driven active low only
(open-drain). A logic level of “1” is not driven. It applies also to the SPI and SCI outputs and allows a
multipoint connection of several serial modules. These bits have no influence on pins used as inputs.

Table 4-31. WOMS Field Descriptions

Field Description

7-0 Wired-OR Mode Port S
WOMSJ[7:0] |0 Output buffers operate as push-pull outputs.
1 Output buffers operate as open-drain outputs.
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4.3.2.30 Port M Data Register (PTM)

0X0250
7 6 5 4 3 2 1 0
R
PTM7 PTM6 PTM5 PTM4 PTM3 PTM2 PTM1 PTMO
W
CAN TXCAN3  RXCAN3  TXCAN2  RXCAN2 | TXCAN1 RXCAN1 | TXCANO | RXCANO
Routed TXCANO | RXCANO | TXCANO | RXCANO
CANO
Routed|  1yoANa | RXCAN4 | TXCAN4 | RXCAN4
CAN4
Routed =ar
SPIO SCKO MOSIO SS0 MISO0
Reset 0 0 0 0 0 0 0 0

Figure 4-32. Port M Data Register (PTM)

Read: Anytime.

Write: Anytime.

Port M pins 75-0 are associated with the CANO, CAN1, CAN2, CAN3, SCI3, as well as the routed CANO,
CAN4, and SP10 modules. When not used with any of the peripherals, these pins can be used as general
purpose 1/0.

If the data direction bits of the associated 1/O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.

Table 4-32. PTM Field Descriptions

Field

Description

7-6
PTM[7:6]

The CANBS function (TXCAN3 and RXCANB3) takes precedence over the CAN4, SCI3 and the general purpose
I/0 function if the CAN3 module is enabled. Refer to MSCAN section for details.

The CAN4 function (TXCAN4 and RXCAN4) takes precedence over the SCI3 and the general purpose 110
function if the CAN4 module is enabled. Refer to MSCAN section for details.

The SCI3 function (TXD3 and RXD3) takes precedence over the general purpose I/O function if the SCI3 module
is enabled. Refer to SCI section for details.

5-4
PTM[5:4]

The CAN2 function (TXCAN2 and RXCANZ2) takes precedence over the routed CANO, routed CAN4, the routed
SPIO and the general purpose /O function if the CAN2 module is enabled{pim_9xd_prio.m}.

The routed CANO function (TXCANO and RXCANO) takes precedence over the routed CAN4, the routed SPI0

and the general purpose I/O function if the routed CANO module is enabled.

The routed CAN4 function (TXCAN4 and RXCAN4) takes precedence over the routed SPI0 and general purpose
I/0 function if the routed CAN4 module is enabled. Refer to MSCAN section for details.

The routed SPIO0 function (SCK0 and MOSIO) takes precedence of the general purpose I/O function if the routed
SPI0 is enabled. Refer to SPI section for details.
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Table 4-32. PTM Field Descriptions (continued)

Field Description

3-2 The CANT1 function (TXCAN1 and RXCAN1) takes precedence over the routed CANO, the routed SPI0 and the
PTM[3:2] |general purpose I/O function if the CAN1 module is enabled.

The routed CANO function (TXCANO and RXCANO) takes precedence over the routed SPI0 and the general
purpose /O function if the routed CANO module is enabled. Refer to MSCAN section for details.

The routed SPIO function (SS0 and MISOO0) takes precedence of the general purpose 1/O function if the routed
SPI0 is enabled and not in bidirectional mode. Refer to SPI section for details.

1-0 The CANO function (TXCANO and RXCANO) takes precedence over the general purpose I/O function if the CANO
PTM[1:0] |module is enabled. Refer to MSCAN section for details.
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4.3.2.31 Port M Input Register (PTIM)
0x0251
7 6 5 4 3 2 1 0
R PTIM7 PTIM6 PTIM5 PTIM4 PTIM3 PTIM2 PTIM1 PTIMO
w
Reset! — — — — — — — _

= Unimplemented or Reserved

Figure 4-33. Port M Input Register (PTIM)

T These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated

pin values.

Read: Anytime.

Write: Never, writes to this register have no effect.

This register always reads back the buffered state of the associated pins. This can also be used to detect
overload or short circuit conditions on output pins.

MC9S12XDP512 Data Sheet, Rev. 2.11

224

Download from Www.Somanuals.com. All Manuals Search And Download.

Freescale Semiconductor



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2.32 Port M Data Direction Register (DDRM)

0x0252
7 6 5 4 3 2 1 0
R
DDRM7 DDRM6 DDRM5 DDRM4 DDRM3 DDRM2 DDRM1 DDRMO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-34. Port M Data Direction Register (DDRM)
Read: Anytime.
Write: Anytime.
This register configures each port M pin as either input or output.

The CAN/SCI3 forces the 1/0O state to be an output for each port line associated with an enabled output
(TXCANI3:0], TXD3). TheyAlso forces the /O state to be an input for each port line associated with an
enabled input (RXCAN[3:0], RXD3). In those cases the data direction bits will not change.

The DDRM bits revert to controlling the 1/0 direction of a pin when the associated peripheral module is
disabled.

Table 4-33. DDRM Field Descriptions

Field Description

7-0 Data Direction Port M
DDRM[7:0] |0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PTM or PTIM registers, when changing the DDRM register.
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4.3.2.33 Port M Reduced Drive Register (RDRM)

0x0253
7 6 5 4 3 2 1 0
R
RDRM7 RDRM6 RDRM5 RDRM4 RDRM3 RDRM2 RDRM1 RDRMO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-35. Port M Reduced Drive Register (RDRM)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each Port M output pin as either full or reduced. If the port
is used as input this bit is ignored.

Table 4-34. RDRM Field Descriptions

Field Description

7-0 Reduced Drive Port M
RDRM[7:0] [0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.34 Port M Pull Device Enable Register (PERM)

0x0254
7 6 5 4 3 2 1 0
R
PERM7 PERM®6 PERM5 PERM4 PERM3 PERM2 PERM1 PERMO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-36. Port M Pull Device Enable Register (PERM)
Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
wired-OR output. This bit has no effect if the port is used as push-pull output. Out of reset no pull device
is enabled.

Table 4-35. PERM Field Descriptions

Field Description

7-0 Pull Device Enable Port M
PERM[7:0] |0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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4.3.2.35 Port M Polarity Select Register (PPSM)

0x0255
7 6 5 4 3 2 1 0
R
PPSM7 PPSM6 PPSM5 PPSM4 PPSM3 PPSM2 PPSM1 PPSMO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-37. Port M Polarity Select Register (PPSM)
Read: Anytime.
Write: Anytime.

This register selects whether a pull-down or a pull-up device is connected to the pin. If CAN is active a
pull-up device can be activated on the RXCAN[3:0] inputs, but not a pull-down.

Table 4-36. PPSM Field Descriptions

Field Description

7-0 Pull Select Port M

PPSM[7:0] [0 A pull-up device is connected to the associated port M pin, if enabled by the associated bit in register PERM
and if the port is used as general purpose or RXCAN input.

1 Apull-down device is connected to the associated port M pin, if enabled by the associated bit in register PERM
and if the port is used as a general purpose but not as RXCAN.

4.3.2.36 Port M Wired-OR Mode Register (WOMM)

0x0256
7 6 5 4 3 2 1 0
R
WOMM7 WOMM6 WOMM5 WOMM4 WOMM3 WOMM2 WOMM!1 WOMMO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-38. Port M Wired-OR Mode Register (WOMM)
Read: Anytime.
Write: Anytime.

This register configures the output pins as wired-OR. If enabled the output is driven active low only
(open-drain). A logic level of “1” is not driven. It applies also to the CAN outputs and allows a multipoint
connection of several serial modules. This bit has no influence on pins used as inputs.
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Table 4-37. WOMM Field Descriptions

Field Description
7-0 Wired-OR Mode Port M
WOMM][7:0] |0 Output buffers operate as push-pull outputs.

1 Output buffers operate as open-drain outputs.
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4.3.2.37 Module Routing Register (MODRR)

0x0257
6 5 4 3 2 1 0
R 0
MODRR6 MODRR5 MODRR4 MODRR3 MODRR2 MODRRH1 MODRRO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-39. Module Routing Register (MODRR)
Read: Anytime.
Write: Anytime.
This register configures the re-routing of CANO, CAN4, SPI0, SPI1, and SPI2 on alternative ports.

Table 4-38. Module Routing Summary

MODRR Related Pins
Module
6 5 4 3 2 1 0 RXCAN TXCAN
X X X X X 0 0 PMO PMH1
X X X X X 0 1 PM2 PM3
CANO
X X X X X 1 0 PM4 PM5
X X X X X 1 1 PJ6 PJ7
X X X 0 0 X X PJ6 PJ7
X X X 0 1 X X PM4 PM5
CAN4
X X X 1 0 X X PM6 PM7
X X X 1 1 X X Reserved
MISO MOSI SCK SS
SPI0 X X 0 X X X X PS4 PS5 PS6 PS7
X X 1 X X X X PM2 PM4 PM5 PM3
SPI1 X 0 X X X X X PPO PP1 PP2 PP3
X 1 X X X X X PHO PHA1 PH2 PH3
SPI2 0 X X X X X X PP4 PP5 PP7 PP6
1 X X X X X X PH4 PH5 PH6 PH7
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4.3.2.38 Port P Data Register (PTP)

0x0258
7 6 5 4 3 2 1 0
R
PTP7 PTP6 PTP5 PTP4 PTP3 PTP2 PTP1 PTPO
w
PWM| PWM7 PWM6 PWM5 PWM4 PWM3 PWM2 PWM1 PWMO
SPI|  SCK2 SS2 MOSI2 MISO2 SS1 SCKi1 MOSI1 MISO1
Reset 0 0 0 0 0 0 0 0

Figure 4-40. Port P Data Register (PTP)

Read: Anytime.
Write: Anytime.

Port P pins 7, and 5-0 are associated with the PWM as well as the SPI1 and SP12 modules. These pins can
be used as general purpose 1/0 when not used with any of the peripherals.

If the data direction bits of the associated 1/0O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.

The PWM function takes precedence over the general purpose 1/O and the SPI2 or SPI1 function if the
associated PWM channel is enabled. While channels 6 and 5-0 are output only if the respective channel is
enabled, channel 7 can be PWM output or input if the shutdown feature is enabled. Refer to PWM section
for details.

The SPI12 function takes precedence over the general purpose 1/0 function if enabled. Refer to SPI section
for details.

The SPI11 function takes precedence over the general purpose 1/0 function if enabled. Refer to SPI section
for details.
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4.3.2.39 Port P Input Register (PTIP)

0x0259
7 6 5 4 3 2 1 0
R| PTIP7 PTIP6 PTIP5 PTIP4 PTIP3 PTIP2 PTIP1 PTIPO
w
Reset' — — — — — — — —
= Unimplemented or Reserved

Figure 4-41. Port P Input Register (PTIP)

T These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated
pin values.

Read: Anytime.
Write: Never, writes to this register have no effect.

This register always reads back the buffered state of the associated pins. This can also be used to detect
overload or short circuit conditions on output pins.

MC9S12XDP512 Data Sheet, Rev. 2.11

Freescale Semiconductor 231

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2.40 Port P Data Direction Register (DDRP)

0x025A
7 6 5 4 3 2 1 0
R
DDRP7 DDRP6 DDRP5 DDRP4 DDRP3 DDRP2 DDRP1 DDRPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-42. Port P Data Direction Register (DDRP)
Read: Anytime.
Write: Anytime.

This register configures each port P pin as either input or output.

If the associated PWM channel or SPI module is enabled this register has no effect on the pins.

The PWM forces the 1/O state to be an output for each port line associated with an enabled PWM7-0
channel. Channel 7 can force the pin to input if the shutdown feature is enabled. Refer to PWM section for

details.

If a SPI module is enabled, the SPI determines the pin direction. Refer to SPI section for details.

The DDREP bits revert to controlling the 1/0 direction of a pin when the associated peripherals are disabled.

Table 4-39. DDRP Field Descriptions

Field Description

7-0 Data Direction Port P
DDRP[7:0] [0 Associated pin is configured as input.
1 Associated pin is configured as output.

on PTP or PTIP registers, when changing the DDRP register.

Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read

MC9S12XDP512 Data Sheet, Rev. 2.11

232

Download from Www.Somanuals.com. All Manuals Search And Download.

Freescale Semiconductor



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2.41 Port P Reduced Drive Register (RDRP)
0x025B
7 6 5 4 3 2 1 0
R
RDRP7 RDRP6 RDRP5 RDRP4 RDRP3 RDRP2 RDRP1 RDRPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-43. Port P Reduced Drive Register (RDRP)

Read: Anytime.
Write: Anytime.

This register configures the drive strength of each port P output pin as either full or reduced. If the port is
used as input this bit is ignored.

Table 4-40. RDRP Field Descriptions

Field Description

7-0 Reduced Drive Port P
RDRP[7:0] [0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.42 Port P Pull Device Enable Register (PERP)

0x025C
7 6 5 4 3 2 1 0
R
PERP7 PERP6 PERP5 PERP4 PERP3 PERP2 PERP1 PERPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-44. Port P Pull Device Enable Register (PERP)

Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

Table 4-41. PERP Field Descriptions

Field Description

7-0 Pull Device Enable Port P
PERP[7:0] [0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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4.3.2.43 Port P Polarity Select Register (PPSP)

0x025D
7 6 5 4 3 2 1 0
R
PPSP7 PPSP6 PPSP5 PPSP4 PPSP3 PPSP2 PPSP1 PPSPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-45. Port P Polarity Select Register (PPSP)

Read: Anytime.
Write: Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

Table 4-42. PPSP Field Descriptions

Field Description

7-0 Polarity Select Port P

PPSP[7:0] |0 Falling edge on the associated port P pin sets the associated flag bit in the PIFP register.A pull-up device is
connected to the associated port P pin, if enabled by the associated bit in register PERP and if the port is used
as input.

1 Rising edge on the associated port P pin sets the associated flag bit in the PIFP register.A pull-down device
is connected to the associated port P pin, if enabled by the associated bit in register PERP and if the port is
used as input.

4.3.2.44 Port P Interrupt Enable Register (PIEP)

0x025E
7 6 5 4 3 2 1 0
R
PIEP7 PIEP6 PIEP5 PIEP4 PIEP3 PIEP2 PIEP1 PIEPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-46. Port P Interrupt Enable Register (PIEP)
Read: Anytime.
Write: Anytime.

This register disables or enables on a per-pin basis the edge sensitive external interrupt associated with
Port P.
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Table 4-43. PIEP Field Descriptions

Field Description

7-0 Interrupt Enable Port P
PIEP[7:0] [0 Interruptis disabled (interrupt flag masked).
1 Interrupt is enabled.
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4.3.2.45 Port P Interrupt Flag Register (PIFP)

0X025F
7 6 5 4 3 2 1 0
R
PIFP7 PIFP6 PIFP5 PIFP4 PIFP3 PIFP2 PIFP1 PIFPO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-47. Port P Interrupt Flag Register (PIFP)
Read: Anytime.
Write: Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge based
on the state of the PPSP register. To clear this flag, write logic level “1” to the corresponding bit in the

PIFP register. Writing a “0” has no effect.
Table 4-44. PIFP Field Descriptions

Field Description

7-0 Interrupt Flags Port P
PIFP[7:0] [0 No active edge pending. Writing a “0” has no effect.

Writing a logic level “1” clears the associated flag.

1 Active edge on the associated bit has occurred (an interrupt will occur if the associated enable bit is set).
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4.3.2.46 Port H Data Register (PTH)

Chapter 4 Port Integration Module (S12XDP512PIMV2)

0x0260
7 6 5 4 3 2 1 0
R
PTH7 PTH6 PTH5 PTH4 PTH3 PTH2 PTH1 PTHO
w
RO“;‘;O: SS2 ScK2 MOSI2 MISO2 SS1 SCKi1 MOSI1 MISO1
Reset 0 0 0 0 0 0 0 0

Figure 4-48. Port H Data Register (PTH)

Read: Anytime.

Write: Anytime.

Port H pins 7-0 are associated with the SCI4 and SCI5 as well as the routed SPI1 and SPI2 modules.
These pins can be used as general purpose 1/0 when not used with any of the peripherals.

If the data direction bits of the associated 1/O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.

The routed SPI2 function takes precedence over the SCI4 and SCI5 and the general purpose 1/O function
if the routed SP12 module is enabled. Refer to SPI section for details.

The routed SPI1 function takes precedence over the general purpose 1/0 function if the routed SPI1 is
enabled. Refer to SPI section for details.

The SCI4 and SCI5 function takes precedence over the general purpose 1/0 function if the SC14 or SCI5
is enabled. Refer to SCI section for details.
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4.3.2.47 Port H Input Register (PTIH)

0x0261
7 6 5 4 3 2 1 0
R PTIH7 PTIH6 PTIH5 PTIH4 PTIH3 PTIH2 PTIHA PTIHO
W
Reset' — — — — — — — _

= Unimplemented or Reserved

Figure 4-49. Port H Input Register (PTIH)

T These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated

pin values.

Read: Anytime.

Write: Never, writes to this register have no effect.

This register always reads back the buffered state of the associated pins. This can also be used to detect
overload or short circuit conditions on output pins.
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4.3.2.48 Port H Data Direction Register (DDRH)

0x0262
7 6 5 4 3 2 1 0
R
DDRH7 DDRH6 DDRH5 DDRH4 DDRH3 DDRH2 DDRH1 DDRHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-50. Port H Data Direction Register (DDRH)
Read: Anytime.
Write: Anytime.
This register configures each port H pin as either input or output.
If the associated SCI channel or routed SPI module is enabled this register has no effect on the pins.

The SCI forces the 1/0 state to be an output for each port line associated with an enabled output (TXD5,
TXDA4). Italso forces the 1/0 state to be an input for each port line associated with an enabled input (RXD5,
RXD4). In those cases the data direction bits will not change.

If a SPI module is enabled, the SPI determines the pin direction. Refer to SPI section for details.

The DDRH bits revert to controlling the 1/0 direction of a pin when the associated peripheral modules are
disabled.

Table 4-45. DDRH Field Descriptions

Field Description

7-0 Data Direction Port H
DDRH[7:0] |0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PTH or PTIH registers, when changing the DDRH register.

MC9S12XDP512 Data Sheet, Rev. 2.11

Freescale Semiconductor 239

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2.49 Port H Reduced Drive Register (RDRH)

0x0263
7 6 5 4 3 2 1 0
R
RDRH7 RDRH6 RDRH5 RDRH4 RDRH3 RDRH2 RDRH1 RDRHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-51. Port H Reduced Drive Register (RDRH)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each Port H output pin as either full or reduced. If the port is
used as input this bit is ignored.

Table 4-46. RDRH Field Descriptions

Field Description

7-0 Reduced Drive Port H
RDRH[7:0] |0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.50 Port H Pull Device Enable Register (PERH)

0x0264
7 6 5 4 3 2 1 0
R
PERH7 PERH6 PERH5 PERH4 PERH3 PERH2 PERH1 PERHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-52. Port H Pull Device Enable Register (PERH)
Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input.
This bit has no effect if the port is used as output. Out of reset no pull device is enabled.

Table 4-47. PERH Field Descriptions

Field Description

7-0 Pull Device Enable Port H
PERH[7:0] [0 Pull-up or pull-down device is disabled.
1 Either a pull-up or pull-down device is enabled.
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4.3.2.51 Port H Polarity Select Register (PPSH)
0x0265
7 6 5 4 3 2 1 0
R
PPSH7 PPSH6 PPSH5 PPSH4 PPSH3 PPSH2 PPSH1 PPSHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-53. Port H Polarity Select Register (PPSH)

Read: Anytime.

Write: Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

Table 4-48. PPSH Field Descriptions

Field Description
7-0 Polarity Select Port H
PPSH[7:0] |0 Falling edge on the associated port H pin sets the associated flag bit in the PIFH register.
A pull-up device is connected to the associated port H pin, if enabled by the associated bit in register PERH
and if the port is used as input.
1 Rising edge on the associated port H pin sets the associated flag bit in the PIFH register.
A pull-down device is connected to the associated port H pin, if enabled by the associated bit in register PERH
and if the port is used as input.
4.3.2.52 Port H Interrupt Enable Register (PIEH)
0x0266
7 6 5 4 3 2 1 0
R
PIEH7 PIEH6 PIEH5 PIEH4 PIEH3 PIEH2 PIEHA PIEHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-54. Port H Interrupt Enable Register (PIEH)

Read: Anytime.

Write: Anytime.

This register disables or enables on a per-pin basis the edge sensitive external interrupt associated with

Port H.
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Table 4-49. PIEH Field Descriptions

Field Description

7-0 Interrupt Enable Port H
PIEH[7:0] |0 Interrupt is disabled (interrupt flag masked).
1 Interrupt is enabled.
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4.3.2.53 Port H Interrupt Flag Register (PIFH)

0x0267
7 6 5 4 3 2 1 0
R
PIFH7 PIFH6 PIFH5 PIFH4 PIFH3 PIFH2 PIFH1 PIFHO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-55. Port H Interrupt Flag Register (PIFH)
Read: Anytime.
Write: Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge based
on the state of the PPSH register. To clear this flag, write logic level “1” to the corresponding bit in the
PIFH register. Writing a “0” has no effect.

Table 4-50. PIFH Field Descriptions

Field Description

7-0 Interrupt Flags Port H

PIFH[7:0] |0 No active edge pending. Writing a “0” has no effect.

1 Active edge on the associated bit has occurred (an interrupt will occur if the associated enable bit is set).
Writing a logic level “1” clears the associated flag.
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4.3.2.54 Port J Data Register (PTJ)

0x0268
7 6 5 4 2 1 0
R 0
PTJ7 PTJ6 PTJ5 PTJ4 PTJ2 PTJ1 PTJO
W
CAN4/| 1vCAN4 | RXCAN4 TXD2 RXD2
sCi2
nico| scLo SDAO
Ic1 SCL1 SDAT
Routed
Ouied| TXCANO | RXCANO
Alt. _ - -
: cs2 CS0 ST cS3
Function
Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-56. Port J Data Register (PTJ)

Read: Anytime.

Write: Anytime.

Port J pins 7-4 and 2-0 are associated with the CAN4, SCI2, 11C0 and 11C1, the routed CANO modules
and chip select signals (CS0O, CS1, CS2, CS3). These pins can be used as general purpose 1/0O when not
used with any of the peripherals.

If the data direction bits of the associated 1/0O pins are set to logic level “1”, a read returns the value of the
port register, otherwise the buffered pin input state is read.

Table 4-51. PTJ Field Descriptions

Field Description
7-6 The CAN4 function (TXCAN4 and RXCAN4) takes precedence over the 11CO, the routed CANO and the general
PJ[7:0] purpose /O function if the CAN4 module is enabled.
The 11CO function (SCLO and SDAO) takes precedence over the routed CANO and the general purpose 1/0
function if the 1ICO is enabled. If the 11ICO module takes precedence the SDAO and SCLO outputs are configured
as open drain outputs. Refer to IIC section for details.
The routed CANO function (TXCANO and RXCANO) takes precedence over the general purpose I/O function if
the routed CANO module is enabled. Refer to MSCAN section for details.
5-4 The IIC1 function (SCL1 and SDA1) takes precedence over the chip select (CS0, CS2) and general purpose 1/0
PJ[5:4] function if the [IC1 is enabled. The chip selects (CS0, CS2) take precedence over the general purpose I/O. If the
IIC1 module takes precedence the SDA1 and SCL1 outputs are configured as open drain outputs. Refer to IIC
section for details.
2 The chip select function (CS1) takes precedence over the general purpose 1/0.
PJ2
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Table 4-51. PTJ Field Descriptions (continued)

Field Description
1 The SCI2 function takes precedence over the general purpose I/O function if the SCI2 module is enabled. Refer
PJ1 to SCI section for details.
0 The SCI2 function takes precedence over the chip select (CS3) and the general purpose I/O function if the SCI2
PJO module is enabled. The chip select (CS3) takes precedence over the general purpose I/O function. Refer to SCI/
section for details.

MC9S12XDP512 Data Sheet, Rev. 2.11

Freescale Semiconductor 245

Download from Www.Somanuals.com. All Manuals Search And Download.



Chapter 4 Port Integration Module (S12XDP512PIMV2)

4.3.2.55 Port J Input Register (PTIJ)

0x0269
7 6 5 4 2 1 0
R| PTW7 PTIJ6 PTIJ5 PTIJ4 0 PTIJ2 PTIJ1 PTIJO
W
Reset' 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-57. Port J Input Register (PTIJ)

T These registers are reset to zero. Two bus clock cycles after reset release the register values are updated with the associated

pin values.

Read: Anytime.

Write: Never, writes to this register have no effect.

This register always reads back the buffered state of the associated pins. This can be used to detect
overload or short circuit conditions on output pins.
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4.3.2.56 Port J Data Direction Register (DDRJ)

0x026A
7 6 5 4 2 1 0
R 0
DDRJ7 DDRJ6 DDRJ5 DDRJ4 DDRJ2 DDRJ1 DDRJO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-58. Port J Data Direction Register (DDRJ)

Read: Anytime.
Write: Anytime.
This register configures each port J pin as either input or output.

The CAN forces the 1/O state to be an output on PJ7 (TXCAN4) and an input on pin PJ6 (RXCAN4). The
I1C takes control of the I/O if enabled. In these cases the data direction bits will not change.

The SCI2 forces the 1/0O state to be an output for each port line associated with an enabled output (TXD2).
It also forces the 1/O state to be an input for each port line associated with an enabled input (RXD2). In
these cases the data direction bits will not change.

The DDRJ bits revert to controlling the 1/0O direction of a pin when the associated peripheral module is
disabled.

Table 4-52. DDRJ Field Descriptions

Field Description

7-0 Data Direction Port J
DDRJ[7:4] |0 Associated pin is configured as input.
DDRJ[2:0] |1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is read
on PTJ or PTIJ registers, when changing the DDRJ register.
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4.3.2.57 Port J Reduced Drive Register (RDRJ)

0x026B
7 6 5 4 2 1 0
R 0
RDRJ7 RDRJ6 RDRJ5 RDRJ4 RDRJ2 RDRJ1 RDRJO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-59. Port J Reduced Drive Register (RDRJ)

Read: Anytime.
Write: Anytime.

This register configures the drive strength of each port J output pin as either full or reduced. If the port is
used as input this bit is ignored.

Table 4-53. RDRJ Field Descriptions

Field Description

7-0 Reduced Drive Port J
RDRJ[7:4] |0 Full drive strength at output.
RDRJ[2:0] |1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.58 Port J Pull Device Enable Register (PERJ)

0x026C
7 6 5 4 2 1 0
R 0
PERJ7 PERJ6 PERJ5 PERJ4 PERJ2 PERJA1 PERJO
w
Reset 1 1 1 1 0 1 1 1
= Unimplemented or Reserved

Figure 4-60. Port J Pull Device Enable Register (PERJ)

Read: Anytime.
Write: Anytime.

This register configures whether a pull-up or a pull-down device is activated, if the port is used as input or
as wired-OR output. This bit has no effect if the port is used as push-pull output. Out of reset a pull-up
device is enabled.
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Table 4-54. PERJ Field Descriptions

Field Description

7-0 Pull Device Enable Port J
PERJ[7:4] |0 Pull-up or pull-down device is disabled.
PERJ[2:0] |1 Either a pull-up or pull-down device is enabled.
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4.3.2.59 Port J Polarity Select Register (PPSJ)

0x026D
7 6 5 4 2 1 0
R 0
PPSJ7 PPSJ6 PPSJ5 PPSJ4 PPSJ2 PPSJ1 PPSJO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-61. Port J Polarity Select Register (PPSJ)

Read: Anytime.
Write: Anytime.

This register serves a dual purpose by selecting the polarity of the active interrupt edge as well as selecting
a pull-up or pull-down device if enabled.

Table 4-55. PPSJ Field Descriptions

Field Description

7-0 Polarity Select Port J

PPSJ[7:4] |0 Falling edge on the associated port J pin sets the associated flag bit in the PIFJ register.

PPSJ[2:0] A pull-up device is connected to the associated port J pin, if enabled by the associated bit in register PERJ
and if the port is used as general purpose input or as |IC port.

1 Rising edge on the associated port J pin sets the associated flag bit in the PIFJ register.
A pull-down device is connected to the associated port J pin, if enabled by the associated bit in register PERJ

and if the port is used as input.

4.3.2.60 Port J Interrupt Enable Register (PIEJ)

0x026E
7 6 5 4 2 1 0
R 0
PIEJ7 PIEJ6 PIEJ5 PIEJ4 PIEJ2 PIEJ1 PIEJO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-62. Port J Interrupt Enable Register (PIEJ)

This register disables or enables on a per-pin basis the edge sensitive external interrupt associated with
Port J.
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Table 4-56. PIEJ Field Descriptions

Field Description

7-0 Interrupt Enable Port J
PIEJ[7:4] |0 Interruptis disabled (interrupt flag masked).
PIEJ[2:0] |1 Interruptis enabled.
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4.3.2.61 Port J Interrupt Flag Register (PIFJ)
0x026F
7 6 5 4 2 1 0
R 0
PIFJ7 PIFJ6 PIFJ5 PIFJ4 PIFJ2 PIFJ1 PIFJO
w
Reset 0 0 0 0 0 0 0 0
= Unimplemented or Reserved

Figure 4-63. Port J Interrupt Flag Register (PIFJ)

Read: Anytime.
Write: Anytime.

Each flag is set by an active edge on the associated input pin. This could be a rising or a falling edge based
on the state of the PPSJ register. To clear this flag, write logic level “1” to the corresponding bit in the PIFJ
register. Writing a “0” has no effect.

Table 4-57. PIEJ Field Descriptions

Field Description
7-0 Interrupt Flags Port J
PIFJ[7:4] |0 No active edge pending. Writing a “0” has no effect.
PIFJ[2:0] |1 Active edge on the associated bit has occurred (an interrupt will occur if the associated enable bit is set).
Writing a logic level “1” clears the associated flag.

4.3.2.62 Port ADO Data Register 1 (PT1ADO)

0x0271
7 6 5 4 3 2 1 0
R
PT1ADO7 PT1ADO06 PT1ADO5 PT1AD0O4 PT1ADO3 PT1ADO02 PT1ADO1 PT1ADOO
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime.

Write: Anytime.

Figure 4-64. Port ADO Data Register 1 (PT1ADO0)

This register is associated with ADO pins PAD[23:10]. These pins can also be used as general purpose 1/0.

If the data direction bits of the associated 1/O pins are set to 1, a read returns the value of the port register,
otherwise the value at the pins is read.
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4.3.2.63 Port ADO Data Direction Register 1 (DDR1ADO)

0x0273
7 6 5 4 3 2 1 0
R
DDR1ADO7 | DDR1AD06 | DDR1ADO5 | DDR1AD04 | DDR1AD03 | DDR1ADO2 | DDR1ADO1 | DDR1ADOO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-65. Port ADO Data Direction Register 1 (DDR1ADO)

Read: Anytime.

Write: Anytime.

This register configures pins PAD[07:00] as either input or output.
Table 4-58. DDR1ADO Field Descriptions

Field

Description

7-0

Data Direction Port ADO Register 1

DDR1ADOQ[7:0] |0 Associated pin is configured as input.

1 Associated pin is configured as output.

be set to logic level “1”.

Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is
read on PTADO1 register, when changing the DDR1ADO register.

Note: To use the digital input function on port ADO the ATDO digital input enable register (ATDODIEN) has to
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4.3.2.64 Port ADO Reduced Drive Register 1 (RDR1ADO)

0x0275
7 6 5 4 3 2 1 0
R
RDR1ADO7 | RDR1AD06 | RDR1ADO5 | RDR1AD04 | RDR1AD03 | RDR1ADO2 | RDR1ADO1 | RDR1ADOO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-66. Port ADO Reduced Drive Register 1 (RDR1ADO0)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each output pin PAD[07:00] as either full or reduced. If the
port is used as input this bit is ignored.

Table 4-59. RDR1ADO Field Descriptions

Field Description

7-0 Reduced Drive Port ADO Register 1
RDR1ADOQ[7:0] |0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.65 Port ADO Pull Up Enable Register 1 (PER1ADO)

0x0277
7 6 5 4 3 2 1 0
R
PER1ADO7 | PER1ADO6 | PER1ADO5 | PER1AD0O4 | PER1ADO3 | PER1ADO2 | PER1ADO1 | PER1ADOO
w
Reset 0 0 0 0 0 0 0 0

Figure 4-67. Port ADO Pull Up Enable Register 1 (PER1ADO)
Read: Anytime.
Write: Anytime.

This register activates a pull-up device on the respective pin PAD[07:00] if the port is used as input. This
bit has no effect if the port is used as output. Out of reset no pull device is enabled.

Table 4-60. PER1ADO Field Descriptions

Field Description

7-0 Pull Device Enable Port ADO Register 1
PER1ADOQ[7:0] [0 Pull-up device is disabled.
1 Pull-up device is enabled.
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4.3.2.66 Port AD1 Data Register 0 (PTOAD1)

0x0278
7 6 5 4 3 2 1 0
R
PTOAD123 | PTOAD122 | PTOAD121 | PTOAD120 | PTOAD119 | PTOAD118 | PTOAD117 | PTOAD116
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime.

Write: Anytime.

Figure 4-68. Port AD1 Data Register 0 (PTOAD1)

This register is associated with AD1 pins PAD[23:16]. These pins can also be used as general purpose I/0.

If the data direction bits of the associated 1/O pins are set to 1, a read returns the value of the port register,
otherwise the value at the pins is read.

4.3.2.67 Port AD1 Data Register 1 (PT1AD1)

0x0279
7 6 5 4 3 2 1 0
R
PT1AD115 | PT1AD114 | PT1AD113 | PT1AD112 | PT1AD111 | PT1AD110 PT1AD19 PT1AD18
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime.

Write: Anytime.

Figure 4-69. Port AD1 Data Register 1 (PT1AD1)

This register is associated with AD1 pins PAD[15:08]. These pins can also be used as general purpose I/0.

If the data direction bits of the associated 1/O pins are set to 1, a read returns the value of the port register,
otherwise the value at the pins is read.
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4.3.2.68 Port AD1 Data Direction Register 0 (DDROAD1)

0x027A

DDROAD123 | DDROAD122 | DDROAD121 | DDROAD120 | DDROAD119 | DDROAD118 | DDROAD117 | DDROAD116

Reset

0 0 0 0 0 0 0 0
Figure 4-70. Port AD1 Data Direction Register 0 (DDR0OAD1)

Read: Anytime.

Write: Anytime.

This register configures pin PAD[23:16] as either input or output.

Table 4-61. DDROAD1 Field Descriptions

Field Description

7-0 Data Direction Port AD1 Register 0
DDROAD1[23:16] |0 Associated pin is configured as input.

1 Associated pin is configured as output.

Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is
read on PTAD10 register, when changing the DDROAD1 register.

Note: To use the digital input function on Port AD1 the ATD1 digital input enable register (ATD1DIENO) has
to be set to logic level “1”.
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4.3.2.69 Port AD1 Data Direction Register 1 (DDR1AD1)

0x027B
7 6 5 4 3 2 1 0
R
DDR1AD115 | DDR1AD114 | DDR1AD113 | DDR1AD112 | DDR1AD111 | DDR1AD110 | DDR1AD19 | DDR1AD18
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime.

Write: Anytime.

Figure 4-71. Port AD1 Data Direction Register 1 (DDR1AD1)

This register configures pins PAD[15:08] as either input or output.

Table 4-62. DDR1AD1 Field Descriptions

Field

Description

7-0
DDR1AD1[15:8]

Data Direction Port AD1 Register 1

0 Associated pin is configured as input.
1 Associated pin is configured as output.
Note: Due to internal synchronization circuits, it can take up to 2 bus clock cycles until the correct value is

read on PTAD11 register, when changing the DDR1AD1 register.

to be set to logic level “1”.

Note: To use the digital input function on port AD1 the ATD1 digital input enable register (ATD1DIEN1) has
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4.3.2.70 Port AD1 Reduced Drive Register 0 (RDR0OAD1)

0x027C
7 6 5 4 3 2 1 0
R
RDROAD123 | RDROAD122 | RDROAD121 | RDROAD120 | RDROAD119 | RDROAD118 | RDROAD117 | RDROAD116
w
Reset 0 0 0 0 0 0 0 0

Figure 4-72. Port AD1 Reduced Drive Register 0 (RDROAD1)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each PAD[23:16] output pin as either full or reduced. If the
port is used as input this bit is ignored.

Table 4-63. RDROAD1 Field Descriptions

Field Description

7-0 Reduced Drive Port AD1 Register 0
RDROAD1[23:16] |0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.

4.3.2.71 Port AD1 Reduced Drive Register 1 (RDR1AD1)

0x027D
7 6 5 4 3 2 1 0
R
RDR1AD115 | RDR1AD114 | RDR1AD113 | RDR1AD112 | RDR1AD111 | RDR1AD110| RDR1AD19 | RDR1AD18
w
Reset 0 0 0 0 0 0 0 0

Figure 4-73. Port AD1 Reduced Drive Register 1 (RDR1AD1)
Read: Anytime.
Write: Anytime.

This register configures the drive strength of each PAD[15:08] output pin as either full or reduced. If the
port is used as input this bit is ignored.

Table 4-64. RDR1AD1 Field Descriptions

Field Description

7-0 Reduced Drive Port AD1 Register 1
RDR1AD1[15:8] |0 Full drive strength at output.
1 Associated pin drives at about 1/6 of the full drive strength.
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4.3.2.72 Port AD1 Pull Up Enable Register 0 (PEROAD1)

0x027E
7 6 5 4 3 2 1 0
R
PEROAD123 | PEROAD122 | PEROAD121 | PEROAD120 | PEROAD119 | PEROAD118 | PEROAD117 | PEROAD116
w
Reset 0 0 0 0 0 0 0 0

Figure 4-74. Port AD1 Pull Up Enable Register 0 (PEROAD1)
Read: Anytime.
Write: Anytime.

This register activates a pull-up device on the respective PAD[23:16] pin if the port is used as input. This
bit has no effect if the port is used as output. Out of reset no pull-up device is enabled.

Table 4-65. PEROAD1 Field Descriptions

Field Description

7-0 Pull Device Enable Port AD1 Register 0
PEROAD1[23:16] |0 Pull-up device is disabled.
1 Pull-up device is enabled.

4.3.2.73 Port AD1 Pull Up Enable Register 1 (PER1AD1)

0x027F
7 6 5 4 3 2 1 0
R
PER1AD115 | PER1AD114 | PER1AD113 | PER1AD112 | PER1AD111 | PER1AD110 | PER1AD19 | PER1AD18
w
Reset 0 0 0 0 0 0 0 0

Figure 4-75. Port AD1 Pull Up Enable Register 1 (PER1AD1)
Read: Anytime.
Write: Anytime.

This register activates a pull-up device on the respective PAD[15:08] pin if the port is used as input. This
bit has no effect if the port is used as output. Out of reset no pull-up device is enabled.

Table 4-66. PER1AD1 Field Descriptions

Field Description

7-0 Pull Device Enable Port AD1 Register 1
PER1AD1[15:8] |0 Pull-up device is disabled.
1 Pull-up device is enabled.
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4.4

Functional Description

Each pin except PEO, PE1, and BKGD can act as general purpose I/0O. In addition each pin can act as an
output from the external bus interface module or a peripheral module or an input to the external bus

interface module or a peripheral module.

A set of configuration registers is common to all ports with exceptions in the expanded bus interface and
ATD ports (Table 4-67). All registers can be written at any time; however a specific configuration might

not become active.

Example: Selecting a pull-up device

This device does not become active while the port is used as a push-pull output.

Table 4-67. Register Availability per Port

Port Data -Data_i Input Redl.,lced Pull Polarity | Wired-OR | Interrupt | Interrupt
Direction Drive Enable Select Mode Enable Flag
A yes yes — yes yes — — — —
B yes yes — — — — —
C yes yes — — — — —
D yes yes — — — — —
E yes yes — — — — —
K yes yes — — — — —
T yes yes yes yes yes — — — —
S yes yes yes yes yes yes yes — —
M yes yes yes yes yes yes yes — —
P yes yes yes yes yes yes — yes yes
H yes yes yes yes yes yes — yes yes
J yes yes yes yes yes yes — yes yes
ADO yes yes — yes yes — — — —
AD1 yes yes — yes yes — — — —

' Each cell represents one register with individual configuration bits

4.41

4.4.1.1

Registers

Data Register

This register holds the value driven out to the pin if the pin is used as a general purpose 1/0.

Writing to this register has only an effect on the pin if the pin is used as general purpose output. When
reading this address, the buffered state of the pin is returned if the associated data direction register bit is

set to “0”.

If the data direction register bits are set to logic level “1”, the contents of the data register is returned. This
is independent of any other configuration (Figure 4-76).
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44.1.2 Input Register

This is a read-only register and always returns the buffered state of the pin (Figure 4-76).

4413 Data Direction Register
This register defines whether the pin is used as an input or an output.

If a peripheral module controls the pin the contents of the data direction register is ignored (Figure 4-76).

PTI

o L)
- _‘ S PIN

DDR 0

data out
Module rparsnabie

module enable

Figure 4-76. lllustration of I/O Pin Functionality

441.4 Reduced Drive Register

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

4415 Pull Device Enable Register

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

4.4.1.6 Polarity Select Register

This register selects either a pull-up or pull-down device if enabled. It becomes active only 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. If the pin is
used as an interrupt input this register selects the active interrupt edge.

4.41.7 Wired-OR Mode Register

If the pin is used as an output this register turns off the active high drive. This allows wired-OR type
connections of outputs.
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4.4.1.8 Interrupt Enable Register

If the pin is used as an interrupt input this register serves as a mask to the interrupt flag to enable/disable
the interrupt.

441.9 Interrupt Flag Register

If the pin is used as an interrupt input this register holds the interrupt flag after a valid pin event.

4.4.1.10 Module Routing Register

This register supports the re-routing of the CANO, CAN4, SPI0, SPI1, and SPI2 pins to alternative ports.
This allows a software re-configuration of the pinouts of the different package options with respect to
above peripherals.
NOTE
The purpose of the module routing register is to provide maximum
flexibility for derivatives with a lower number of MSCAN and SPI modules.

Table 4-68. Module Implementations on Derivatives

Number MSCAN Modules SPI Modules

of Modules CANO | CAN1 | CAN2 | CAN3 | CAN4 | SPI0 | SPH | SPI2
5 yes yes yes yes yes - _ —
4 yes yes yes — yes — — —
3 yes yes — — yes yes yes yes
D) yes — — — yes yes yes —
1 yes — — — — yes - _

4.4.2 Ports

4.4.2.1 BKGD Pin

The BKGD pin is associated with the S12X_BDM and S12X_EBI modules. During reset, the BKGD pin
is used as MODC input.

4.4.2.2 Port A and B

Port A pins PA[7:0] and Port B pins PB[7:0] can be used for either general-purpose 1/0, or, in 144-pin
packages, also with the external bus interface. In this case port A and port B are associated with the
external address bus outputs ADDR15-ADDR8 and ADDR7-ADDRO, respectively. PBO is the ADDRO
or UDS output.
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4.4.2.3 Port Cand D

Port C pins PC[7:0] and port D pins PD[7:0] can be used for either general-purpose 1/0O, or, in 144-pin
packages, also with the external bus interface. In this case port C and port D are associated with the
external data bus inputs/outputs DATA15-DATAS8 and DATAT7-DATADO, respectively.

These pins are configured for reduced input threshold in certain operating modes (refer to S12X_EBI
section).

NOTE
Port C and D are neither available in 112-pin nor in 80-pin packages.

4.4.2.4 Port E

Port E is associated with the external bus control outputs R/W, LSTRB, LDS and RE, the free-running
clock outputs ECLK and ECLK2X, as well as with the TAGHI, TAGLO, MODA and MODB and
interrupt inputs IRQ and XIRQ.

Port E pins PE[7:2] can be used for either general-purpose 1/0 or with the alternative functions.

Port E pin PE[7] an be used for either general-purpose 1/0O or as the free-running clock ECLKX2 output
running at the core clock rate. The clock output is always enabled in emulation modes.

Port E pin PE[4] an be used for either general-purpose 1/0 or as the free-running clock ECLK output
running at the bus clock rate or at the programmed divided clock rate. The clock output is always enabled
in emulation modes.

Port E pin PE[1] can be used for either general-purpose input or as the level- or falling edge-sensitive IRQ
interrupt input. IRQ will be enabled by setting the IRQEN configuration bit (Section 4.3.2.14, “IRQ
Control Register (IRQCR)”) and clearing the I-bit in the CPU’s condition code register. It is inhibited at
reset so this pin is initially configured as a simple input with a pull-up.

Port E pin PE[0] can be used for either general-purpose input or as the level-sensitive XIRQ interrupt
input. XIRQ can be enabled by clearing the X-bit in the CPU’s condition code register. It is inhibited at
reset so this pin is initially configured as a high-impedance input with a pull-up.

Port E pins PE[5] and PE[6] are configured for reduced input threshold in certain modes (refer to
S12X_EBI section).

4.4.2.5 Port K

Port K pins PK][7:0] can be used for either general-purpose 1/O, or, in 144-pin packages, also with the
external bus interface. In this case port K pins PK[6:0] are associated with the external address bus outputs
ADDR22-ADDR16 and PK7 is associated to the EWAIT input.

Port K pin PE[7] is configured for reduced input threshold in certain modes (refer to S12X_EBI section).

NOTE
Port K is not available in 80-pin packages. PK[6] is not available in 112-pin
packages.
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4.4.2.6 Port T

This port is associated with the ECT module. Port T pins PT[7:0] can be used for either general-purpose
I/0, or with the channels of the enhanced capture timer.

4.4.2.7 Port S

This port is associated with SCI0, SCI1 and SPIO. Port S pins PS[7:0] can be used either for general-
purpose 1/0, or with the SCI and SPI subsystems.

The SPIO pins can be re-routed. Refer to Section 4.3.2.37, “Module Routing Register (MODRR)".

NOTE
PS[7:4] are not available in 80-pin packages.

4.4.2.8 Port M

This port is associated with the SCI3, CAN4-0 and SPI0. Port M pins PM[7:0] can be used for either
general purpose 1/O, or with the CAN, SCI and SPI subsystems.

The CANO, CAN4 and SPI10 pins can be re-routed. Refer to Section 4.3.2.37, ““Module Routing Register
(MODRR)”.

NOTE
PM[7:6] are not available in 80-pin packages.

4.4.2.9 Port P

This port is associated with the PWM, SPI1 and SPI12. Port P pins PP[7:0] can be used for either general
purpose 1/O, or with the PWM and SPI subsystems.

The pins are shared between the PWM channels and the SPI1 and SPI2 modules. If the PWM is enabled
the pins become PWM output channels with the exception of pin 7 which can be PWM input or output. If
SPI1 or SPI2 are enabled and PWM is disabled, the respective pin configuration is determined by status
bits in the SPI modules.

The SPI1 and SPI2 pins can be re-routed. Refer to Section 4.3.2.37, “Module Routing Register
(MODRR)™.

Port P offers 8 1/0O pins with edge triggered interrupt capability in wired-OR fashion (Section 4.4.3, “Pin
Interrupts™).

NOTE
PP[6] is not available in 80-pin packages.
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4.42.10 PortH

This port is associated with the SPI1, SPI2, SCI4, and SCI5. Port H pins PH[7:0] can be used for either
general purpose 1/O, or with the SPI and SCI subsystems. Port H pins can be used with the routed SPI1
and SPI2 modules. Refer to Section 4.3.2.37, “Module Routing Register (VODRR)™.

Port H offers 8 1/0 pins with edge triggered interrupt capability (Section 4.4.3, “Pin Interrupts”™).

NOTE
Port H is not available in 80-pin packages.

4.4.2.11 Portd

This port is associated with the chip selects CS0, CS1, CS2 and CS3 as well as with CAN4, CANQO, IIC1,
I1CO, and SCI2. Port J pins PJ[7:4] and PJ[2:0] can be used for either general purpose 1/0, or with the

CAN, IIC, or SCI subsystems. If I1C takes precedence the associated pins become I1C open-drain output
pins. The CAN4 pins can be re-routed. Refer to Section 4.3.2.37, “Module Routing Register (MODRR)”’.

Port J pins can be used with the routed CANO modules. Refer to Section 4.3.2.37, “Module Routing
Register (MODRR)™.

Port J offers 7 1/0 pins with edge triggered interrupt capability (Section 4.4.3, “Pin Interrupts™).

NOTE

PJ[5,4,2] are not available in 112-pin packages. PJ[5,4,2,1,0] are not
available in 80-pin packages.

4.4.2.12 Port ADO

This port is associated with the ATDO. Port ADO pins PAD07-PADOO can be used for either general
purpose 1/O, or with the ATDO subsystem.

4.4.2.13 Port AD1

This port is associated with the ATD1. Port AD1 pins PAD23—-PADO08 can be used for either general
purpose 1/O, or with the ATD1 subsystem.

NOTE

PAD[23:16] are not available in 112-pin packages. PAD[23:08] are not
available in 80-pin packages.
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443 Pin Interrupts

Ports P, H and J offer pin interrupt capability. The interrupt enable as well as the sensitivity to rising or
falling edges can be individually configured on per-pin basis. All bits/pins in a port share the same
interrupt vector. Interrupts can be used with the pins configured as inputs or outputs.

An interrupt is generated when a bit in the port interrupt flag register and its corresponding port interrupt
enable bit are both set. The pin interrupt feature is also capable to wake up the CPU when it is in STOP or
WAIT mode.

A digital filter on each pin prevents pulses (Figure 4-78) shorter than a specified time from generating an
interrupt. The minimum time varies over process conditions, temperature and voltage (Figure 4-77 and
Table 4-69).

Glitch, filtered out, no interrupt flag set

I A

Valid pulse, interrupt flag set

uncertain
| tpign |
| tpval | |
- >

| |
Figure 4-77. Interrupt Glitch Filter on Port P, H, and J (PPS = 0)

Table 4-69. Pulse Detection Criteria

Mode
Pulse
STOP Unit sToP!
Ignored toulse <3 Bus clocks touise < toign
Uncertain 3 <touse<4 Bus clocks toign < toulse < toval
Valid toulse 2 4 Bus clocks toutse 2 tpval

' These values include the spread of the oscillator frequency over temperature,
voltage and process.

—\l \/—
-

Figure 4-78. Pulse lllustration
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A valid edge on an input is detected if 4 consecutive samples of a passive level are followed by
4 consecutive samples of an active level directly or indirectly.

The filters are continuously clocked by the bus clock in run and wait mode. In stop mode, the clock is
generated by an RC-oscillator in the port integration module. To maximize current saving the RC
oscillator runs only if the following condition is true on any pin individually:

Sample count <=4 and interrupt enabled (PIE = 1) and interrupt flag not set (PIF = 0).

4.4.4
All peripheral ports T, S, M, P, H, J, ADO, and AD1 start up as general purpose inputs after reset.

Expanded Bus Pin Functions

Depending on the external mode pin condition, the external bus interface related ports A, B, C, D, E, and
K start up as general purpose inputs on reset or are configured for their alternate functions.

Table 4-70 lists the pin functions in relationship with the different operating modes. If two entries per pin

are displayed, a “‘mux’ indicates time-multiplexing between the two functions and an ‘or’ means that a
configuration bit exists which can be altered after reset to select the respective function (displayed in
italics). Refer to S12X_EBI section for details.

Table 4-70. Expanded Bus Pin Functions versus Operating Modes

Single-Chip Modes Expanded Modes
Pin Normal Special Normal Emulation Emulation Special
Single-Chip Single-Chip Expanded Single-Chip Expanded Test
PK7 GPIO GPIO GPIO GPIO GPIO GPIO
or or
EWAIT EWAIT
PK[6:4] GPIO GPIO ADDR[22:20] ADDR[22:20] ADDR[22:20] ADDR[22:20]
or mux mux
GPIO ACCJ[2:0] ACC[2:0]
PK[3:0] GPIO GPIO ADDR[19:16] ADDR[19:16] ADDR[19:16] ADDR[19:16]
or mux mux
GPIO IQSTAT[3:0] IQSTAT[3:0]
PA[7:0] GPIO GPIO ADDR]J15:8] ADDRJ15:8] ADDR[15:8] ADDR[15:8]
or mux mux
GPIO IVD[15:8] IVD[15:8]
PB[7:1] GPIO GPIO ADDR[7:1] ADDRJ[7:1] ADDRJ7:1] ADDRJ7:1]
or mux mux
GPIO IVD[7:1] IVD[7:1]
PBO GPIO GPIO uDS ADDRO ADDRO ADDRO
or mux mux
GPIO IVDO IVDO
PC[7:0] GPIO GPIO DATA[15:8] DATA[15:8] DATA[15:8] DATA[15:8]
or or
GPIO GPIO
PD[7:0] GPIO GPIO DATA[7:0] DATA[7:0] DATA[7:0] DATA[7:0]
PE7 GPIO GPIO GPIO ECLKX2 ECLKX2 GPIO
or or or or
ECLKX2 ECLKX2 ECLKX2 ECLKX2
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Chapter 4 Port Integration Module (S12XDP512PIMV2)

Table 4-70. Expanded Bus Pin Functions versus Operating Modes (continued)

Single-Chip Modes Expanded Modes
Pin Normal Special Normal Emulation Emulation Special
Single-Chip Single-Chip Expanded Single-Chip Expanded Test
PE6 GPIO GPIO GPIO TAGHI TAGHI GPIO
PE5 GPIO GPIO RE TAGLO TAGLO GPIO
PE4 GPIO ECLK ECLK ECLK ECLK ECLK
or or or or
ECLK GPIO GPIO GPIO
PE3 GPIO GPIO LDS LSTRB LSTRB LSTRB
or
GPIO
PE2 GPIO GPIO WE R/W RW RW
PJ5 GPIO GPIO GPIO GPIO GPIO GPIO
or or or
CcSs2 cs2 CcSs2
PJ4 GPIO GPIO GPIO GPIO GPIO GPIO
or or or
cso (1 cso () CS0
PJ2 GPIO GPIO GPIO GPIO GPIO GPIO
or or or
CS1 CS1 CS1
PJO GPIO GPIO GPIO GPIO GPIO GPIO
or or or
CS3 CS3 CS3

1 Depending on ROMON bit. Refer to Device Guide, S12X_EBI section and S12X_MMC section for details.

4.4.5 Low-Power Options

4.4.5.1 Run Mode

No low-power options exist for this module in run mode.

4.4.5.2 Wait Mode

No low-power options exist for this module in wait mode.

4.4.5.3 Stop Mode

All clocks are stopped. There are asynchronous paths to generate interrupts from stop on port P, H, and J.

4.5 Initialization and Application Information

e Itis not recommended to write PORTx and DDRx in a word access. When changing the register
pins from inputs to outputs, the data may have extra transitions during the write access. Initialize
the port data register before enabling the outputs.
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» Power consumption will increase the more the voltages on general purpose input pins deviate from
the supply voltages towards mid-range because the digital input buffers operate in the linear region.
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Chapter 5
Clocks and Reset Generator (S12CRGV6)

5.1

Introduction

This specification describes the function of the clocks and reset generator (MC9S12XDP512).

5.1.1

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

— Interrupt request on entry or exit from locked condition

— Self clock mode in absence of reference clock

System clock generator

— Clock quality check

— User selectable fast wake-up from Stop in self-clock mode for power saving and immediate
program execution

— Clock switch for either oscillator or PLL based system clocks

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

— Illegal address reset

— COP reset

— Loss of clock reset

— External pin reset

Real-time interrupt (RTI)
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.1.2

Modes of Operation

This subsection lists and briefly describes all operating modes supported by the CRG.

Run mode

All functional parts of the CRG are running during normal run mode. If RTI or COP functionality
is required, the individual bits of the associated rate select registers (COPCTL, RTICTL) have to
be set to a nonzero value.

Wait mode

In this mode, the PLL can be disabled automatically depending on the PLLSEL bit in the CLKSEL
register.
Stop mode
Depending on the setting of the PSTP bit, stop mode can be differentiated between full stop mode
(PSTP =0) and pseudo stop mode (PSTP = 1).
— Full stop mode
The oscillator is disabled and thus all system and core clocks are stopped. The COP and the
RTI remain frozen.
— Pseudo stop mode
The oscillator continues to run and most of the system and core clocks are stopped. If the
respective enable bits are set, the COP and RTI will continue to run, or else they remain frozen.
Self clock mode
Self clock mode will be entered if the clock monitor enable bit (CME) and the self clock mode
enable bit (SCME) are both asserted and the clock monitor in the oscillator block detects a loss of
clock. As soon as self clock mode is entered, the MC9S12XDP512 starts to perform a clock quality
check. Self clock mode remains active until the clock quality check indicates that the required
quality of the incoming clock signal is met (frequency and amplitude). Self clock mode should be
used for safety purposes only. It provides reduced functionality to the MCU in case a loss of clock
IS causing severe system conditions.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.1.3 Block Diagram
Figure 5-1 shows a block diagram of the MC9S12XDP512.

S12X_MMC lllegal Address Reset
Power on Reset
Voltage
Regulator | Low Voltage Reset
RESET
Xe q Reset System Reset
Clock CM fail Generator
XCLKS . | | Monitor 3
B g OSCCLK g C|(():Chk Q;ality
i [ ecker
[—EXTAL | Oscillator N Bus Clock
o
XTAL &
X¢e——>
COP RTI Core Clock >
Oscillator Clock >
Registers
XFC
g PLLCLK Real Time |
VpppLL o PLL Clock and Reset eal Time Interrupty
VsspLL q Control PLL Lock Interrupt
Self Clock Mode >
Interrupt
Figure 5-1. CRG Block Diagram
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.2 External Signal Description

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

5.2.1 VpppLL and Vggp L — Operating and Ground Voltage Pins

These pins provide operating voltage (Vppp ) and ground (Vsgp 1) for the PLL circuitry. This allows
the supply voltage to the PLL to be independently bypassed. Even if PLL usage is not required, Vppp L
and Vggp | must be connected to properly.

5.2.2 XFC — External Loop Filter Pin

A passive external loop filter must be placed on the XFC pin. The filter is a second-order, low-pass filter
that eliminates 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 specification for
calculation of PLL Loop Filter (XFC) components. If PLL usage is not required, the XFC pin must be tied

t0 VpppLL-

VpppLL

T
L,

1 cs
MCU
Rs
XFC ‘

Figure 5-2. PLL Loop Filter Connections

5.2.3 RESET — Reset Pin

RESET is an active low bidirectional reset pin. As an input. it initializes the MCU asynchronously to a
known start-up state. As an open-drain output, it indicates that a system reset (internal to the MCU) has
been triggered.

5.3 Memory Map and Register Definition
This section provides a detailed description of all registers accessible in the MC9S12XDP512.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.1 Module Memory Map

Table 5-1 gives an overview on all MC9S12XDP512 registers.
Table 5-1. MC9S12XDP512 Memory Map

Ag;:lf:s;s Use Access
0x_00 CRG Synthesizer Register (SYNR) R/W
0x_01 CRG Reference Divider Register (REFDV) R/W
0x_02 CRG Test Flags Register (CTFLG)' R/W
0x_03 CRG Flags Register (CRGFLG) R/W
0x_04 CRG Interrupt Enable Register (CRGINT) R/W
0x_05 CRG Clock Select Register (CLKSEL) R/W
0x_06 CRG PLL Control Register (PLLCTL) R/W
0x_07 CRG RTI Control Register (RTICTL) R/W
0x_08 CRG COP Control Register (COPCTL) R/W
0x_09 CRG Force and Bypass Test Register (FORBYP)? R/W
0x_0A CRG Test Control Register (CTCTL)3 R/W
0x_0B CRG COP Arm/Timer Reset (ARMCOP) R/W

' CTFLG is intended for factory test purposes only.
2 FORBYP is intended for factory test purposes only.
3 CTCTL is intended for factory test purposes only.

NOTE

Register Address = Base Address + Address Offset, where the Base Address
is defined at the MCU level and the Address Offset is defined at the module
level.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2 Register Descriptions
This section describes in address order all the MC9S12XDP512 registers and their individual bits.

Register

Bit 7 6 5 4 3 2 1 Bit 0
Name
0x_00 R 0 0
SYNR SYN5 SYN4 SYN3 SYN2 SYN1 SYNO
Ox_01 R 0 0
REFDV W REFDV5 REFDV4 REFDV3 REFDV2 REFDV1 REFDVO
0x_02 R 0 0 0 0 0 0 0 0
CTFLG
0x_03 R LOCK TRACK SCM
CRGFLG y| FRTF PORF LVRF LOCKIF SCMIF
0x_04 R 0 0 0 0
CRGINT | RTE ILAF LOCKIE SCMIE
0x_05 R 0 0 0
CLKSEL | PLLSEL PSTP PLLWAI RTIWAI | COPWAI
0x_06 R
PLLCTL | CME PLLON AUTO ACQ FSTWKP PRE PCE SCME
0x_07 R
RTICTL | RTDEC RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTRO
0x_08 R WCOP RSBCK 0 0 0 CR2 CR1 CRO
COPCTL WRTMASK
0x_09 R 0 0 0 0 0 0 0 0
FORBYP W
Ox_0A R 1 0 0 0 0 0 0 0
CTCTL W
0x_0B R 0 0 0 0 0 0 0 0
ARMCOP W[ Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
I:I = Unimplemented or Reserved
Figure 5-3. S12CRGV6 Register Summary
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2.1 CRG Synthesizer Register (SYNR)

The SYNR register controls the multiplication factor of the PLL. If the PLL is on, the count in the loop
divider (SYNR) register effectively multiplies up the PLL clock (PLLCLK) from the reference frequency
by 2 x (SYNR + 1). PLLCLK will not be below the minimum VCO frequency (fscp)-

(SYNR + 1)

NOTE

If PLL is selected (PLLSEL=1), Bus Clock = PLLCLK /2
Bus Clock must not exceed the maximum operating system frequency.

Module Base +0x_00

7 6 5 4 3 2 1 0
R 0
W SYN5 SYN4 SYN3 SYN2 SYN1 SYNO
Reset 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 5-4. CRG Synthesizer Register (SYNR)

Read: Anytime
Write: Anytime except if PLLSEL =1
NOTE
Write to this register initializes the lock detector bit and the track detector
bit.
5.3.2.2 CRG Reference Divider Register (REFDV)

The REFDV register provides a finer granularity for the PLL multiplier steps. The count in the reference
divider divides OSCCLK frequency by REFDV + 1.

Module Base +0x_01

7

o

5

4

3

2

1

0

R 0 0
W REFDV5 REFDV4 REFDV3 REFDV2 REFDV1 REFDVO
Reset 0 0 0 0 0 0 0 0
|:|= Unimplemented or Reserved
Figure 5-5. CRG Reference Divider Register (REFDV)
Read: Anytime
Write: Anytime except when PLLSEL =1
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

NOTE
Write to this register initializes the lock detector bit and the track detector

bit.
5.3.2.3 Reserved Register (CTFLG)

This register is reserved for factory testing of the MC9S12XDP512 module and is not available in normal
modes.

Module Base +0x_02

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 0

w
Reset 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 5-6. Reserved Register (CTFLG)
Read: Always reads 0x_00 in normal modes
Write: Unimplemented in normal modes

NOTE

Writing to this register when in special mode can alter the MC9S12XDP512
fucntionality.

5.3.2.4 CRG Flags Register (CRGFLG)
This register provides CRG status bits and flags.

Module Base +0x_03

7

4

LOCK TRACK SCM
W RTIF PORF LVRF LOCKIF SCMIF
Reset 0 ! 2 0 0 0 0 0

1. PORF is set to 1 when a power on reset occurs. Unaffected by system reset.

2. LVRF is set to 1 when a low-voltage reset occurs. Unaffected by system reset.

|:|= Unimplemented or Reserved

Figure 5-7. CRG Flags Register (CRGFLG)
Read: Anytime
Write: Refer to each bit for individual write conditions
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Table 5-2. CRGFLG Field Descriptions

Field Description
7 Real Time Interrupt Flag — RTIF is set to 1 at the end of the RTI period. This flag can only be cleared by writing
RTIF a 1. Writing a 0 has no effect. If enabled (RTIE = 1), RTIF causes an interrupt request.
0 RTI time-out has not yet occurred.
1 RTI time-out has occurred.
6 Power on Reset Flag — PORF is set to 1 when a power on reset occurs. This flag can only be cleared by writing
PORF a 1. Writing a 0 has no effect.
0 Power on reset has not occurred.
1 Power on reset has occurred.
5 Low Voltage Reset Flag — If low voltage reset feature is not available (see device specification) LVRF always
LVRF reads 0. LVRF is set to 1 when a low voltage reset occurs. This flag can only be cleared by writing a 1. Writing
a 0 has no effect.
0 Low voltage reset has not occurred.
1 Low voltage reset has occurred.
4 PLL Lock Interrupt Flag — LOCKIF is set to 1 when LOCK status bit changes. This flag can only be cleared
LOCKIF by writing a 1. Writing a 0 has no effect.If enabled (LOCKIE = 1), LOCKIF causes an interrupt request.
0 No change in LOCK bit.
1 LOCK bit has changed.
3 Lock Status Bit — LOCK reflects the current state of PLL lock condition. This bit is cleared in self clock mode.
LOCK Writes have no effect.
0 PLL VCO is not within the desired tolerance of the target frequency.
1 PLL VCO is within the desired tolerance of the target frequency.
2 Track Status Bit — TRACK reflects the current state of PLL track condition. This bit is cleared in self clock
TRACK mode. Writes have no effect.
0 Acquisition mode status.
1Tracking mode status.
1 Self Clock Mode Interrupt Flag — SCMIF is set to 1 when SCM status bit changes. This flag can only be
SCMIF cleared by writing a 1. Writing a 0 has no effect. If enabled (SCMIE = 1), SCMIF causes an interrupt request.
0 No change in SCM bit.
1 SCM bit has changed.
0 Self Clock Mode Status Bit — SCM reflects the current clocking mode. Writes have no effect.
SCM 0 MCU is operating normally with OSCCLK available.
1 MCU is operating in self clock mode with OSCCLK in an unknown state. All clocks are derived from PLLCLK
running at its minimum frequency fgop-
MC9S12XDP512 Data Sheet, Rev. 2.11
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5.3.2.5

CRG Interrupt Enable Register (CRGINT)

This register enables CRG interrupt requests.

Module Base +0x_04

7 6 5 4 3 2 1 0
0 0 0 0

W RTIE ILAF LOCKIE SCMIE
Reset 0 1 0 0 0 0 0 0

1. ILAF is set to 1 when an illegal address reset occurs. Unaffected by system reset. Cleared by power on or low

voltage reset.

|:|= Unimplemented or Reserved

Figure 5-8. CRG Interrupt Enable Register (CRGINT)

Read: Anytime

Write: Anytime

Table 5-3. CRGINT Field Descriptions

Field Description
7 Real Time Interrupt Enable Bit
RTIE 0 Interrupt requests from RTI are disabled.
1 Interrupt will be requested whenever RTIF is set.
6 lllegal Address Reset Flag — ILAF is set to 1 when an illegal address reset occurs. Refer to S12XMMC Block
ILAF Guide for details. This flag can only be cleared by writing a 1. Writing a 0 has no effect.
0 lllegal address reset has not occurred.
1 lllegal address reset has occurred.
4 Lock Interrupt Enable Bit
LOCKIE 0 LOCK interrupt requests are disabled.
1 Interrupt will be requested whenever LOCKIF is set.
1 Self ClockMmode Interrupt Enable Bit
SCMIE 0 SCM interrupt requests are disabled.
1 Interrupt will be requested whenever SCMIF is set.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2.6 CRG Clock Select Register (CLKSEL)
This register controls CRG clock selection. Refer to Figure 5-17 for more details on the effect of each bit.

Module Base +0x_05

7 6 5 4 3 2 1 0
R 0 0 0
PLLSEL PSTP PLLWAI RTIWAI COPWAI
Reset 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 5-9. CRG Clock Select Register (CLKSEL)

Read: Anytime

Write: Refer to each bit for individual write conditions
Table 5-4. CLKSEL Field Descriptions

Field Description

7 PLL Select Bit — Write anytime. Writing a1 when LOCK = 0 and AUTO = 1, or TRACK =0 and AUTO = 0 has
PLLSEL | no effect This prevents the selection of an unstable PLLCLK as SYSCLK. PLLSEL bit is cleared when the MCU
enters self clock mode, Stop mode or wait mode with PLLWAI bit set.

0 System clocks are derived from OSCCLK (Bus Clock = OSCCLK / 2).
1 System clocks are derived from PLLCLK (Bus Clock = PLLCLK / 2).

6 Pseudo Stop Bit
PSTP Write: Anytime
This bit controls the functionality of the oscillator during stop mode.
0 Oscillator is disabled in stop mode.
1 Oscillator continues to run in stop mode (pseudo stop).
Note: Pseudo stop mode allows for faster STOP recovery and reduces the mechanical stress and aging of the
resonator in case of frequent STOP conditions at the expense of a slightly increased power consumption.

3 PLL Stops in Wait Mode Bit
PLLWAI Write: Anytime
If PLLWAI is set, the MC9S12XDP512 will clear the PLLSEL bit before entering wait mode. The PLLON bit
remains set during wait mode, but the PLL is powered down. Upon exiting wait mode, the PLLSEL bit has to be
set manually if PLL clock is required.

While the PLLWAI bit is set, the AUTO bit is set to 1 in order to allow the PLL to automatically lock on the selected
target frequency after exiting wait mode.

0 PLL keeps running in wait mode.

1 PLL stops in wait mode.

1 RTI Stops in Wait Mode Bit
RTIWAI Write: Anytime
0 RTI keeps running in wait mode.
1 RTI stops and initializes the RTI dividers whenever the part goes into wait mode.

0 COP Stops in Wait Mode Bit
COPWAI | Normal modes: Write once
Special modes: Write anytime
0 COP keeps running in wait mode.
1 COP stops and initializes the COP counter whenever the part goes into wait mode.
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5.3.2.7 CRG PLL Control Register (PLLCTL)
This register controls the PLL functionality.

Module Base +0x_06

7 6 5 4 3 2 1 0
R
W CME PLLON AUTO ACQ FSTWKP PRE PCE SCME
Reset 1 1 1 1 0 0 0 1

Figure 5-10. CRG PLL Control Register (PLLCTL)

Read: Anytime

Write: Refer to each bit for individual write conditions
Table 5-5. PLLCTL Field Descriptions

Field Description

7 Clock Monitor Enable Bit — CME enables the clock monitor. Write anytime except when SCM = 1.

CME 0 Clock monitor is disabled.

1 Clock monitor is enabled. Slow or stopped clocks will cause a clock monitor reset sequence or self clock

mode.

Note: Operating with CME = 0 will not detect any loss of clock. In case of poor clock quality, this could cause
unpredictable operation of the MCU!

Note: In stop mode (PSTP = 0) the clock monitor is disabled independently of the CME bit setting and any loss
of external clock will not be detected. Also after wake-up from stop mode (PSTP = 0) with fast wake-up
enabled (FSTWKP = 1) the clock monitor is disabled independently of the CME bit setting and any loss
of external clock will not be detected.

6 Phase Lock Loop On Bit — PLLON turns on the PLL circuitry. In self clock mode, the PLL is turned on, but the
PLLON PLLON bit reads the last latched value. Write anytime except when PLLSEL = 1.
0 PLL is turned off.
1 PLL is turned on. If AUTO bit is set, the PLL will lock automatically.

5 Automatic Bandwidth Control Bit — AUTO selects either the high bandwidth (acquisition) mode or the low
AUTO bandwidth (tracking) mode depending on how close to the desired frequency the VCO is running. Write anytime
except when PLLWAI = 1, because PLLWAI sets the AUTO bit to 1.

0 Automatic mode control is disabled and the PLL is under software control, using ACQ bit.
1 Automatic mode control is enabled and ACQ bit has no effect.

4 Acquisition Bit
ACQ Write anytime. If AUTO=1 this bit has no effect.
0 Low bandwidth filter is selected.
1 High bandwidth filter is selected.

3 Fast Wake-up from Full Stop Bit — FSTWKP enables fast wake-up from full stop mode. Write anytime. If

FSTWKP | self-clock mode is disabled (SCME = 0) this bit has no effect.

0 Fast wake-up from full stop mode is disabled.

1 Fast wake-up from full stop mode is enabled.
When waking up from full stop mode the system will immediately resume operation in self-clock mode (see
Section 5.4.1.4, “Clock Quality Checker”). The SCMIF flag will not be set. The system will remain in self-clock
mode with oscillator and clock monitor disabled until FSTWKP bit is cleared. The clearing of FSTWKP will
start the oscillator, the clock monitor and the clock quality check. If the clock quality check is successful, the
CRG will switch all system clocks to OSCCLK. The SCMIF flag will be set. See application examples in
Figure 5-23 and Figure 5-24.
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Table 5-5. PLLCTL Field Descriptions (continued)

Field

Description

PRE

RTI Enable during Pseudo Stop Bit — PRE enables the RTI during pseudo stop mode. Write anytime.

0 RTI stops running during pseudo stop mode.

1 RTI continues running during pseudo stop mode.

Note: If the PRE bit is cleared the RTI dividers will go static while pseudo stop mode is active. The RTI dividers
will not initialize like in wait mode with RTIWAI bit set.

PCE

COP Enable during Pseudo Stop Bit — PCE enables the COP during pseudo stop mode. Write anytime.

0 COP stops running during pseudo stop mode

1 COP continues running during pseudo stop mode

Note: If the PCE bit is cleared, the COP dividers will go static while pseudo stop mode is active. The COP
dividers will not initialize like in wait mode with COPWAI bit set.

SCME

Self Clock Mode Enable Bit

Normal modes: Write once

Special modes: Write anytime

SCME can not be cleared while operating in self clock mode (SCM = 1).

0 Detection of crystal clock failure causes clock monitor reset (see Section 5.5.2, “Clock Monitor Reset”).

1 Detection of crystal clock failure forces the MCU in self clock mode (see Section 5.4.2.2, “Self Clock Mode”).

5.3.2.8

CRG RTI Control Register (RTICTL)

This register selects the timeout period for the real time interrupt.

Module Base +0x_07

7 6 5 4 3 2 1 0
R
W RTDEC RTR6 RTR5 RTR4 RTR3 RTR2 RTR1 RTRO
Reset 0 0 0 0 0 0 0 0

Figure 5-11. CRG RTI Control Register (RTICTL)

Read: Anytime

Write: Anytime

NOTE
A write to this register initializes the RTI counter.

Table 5-6. RTICTL Field Descriptions

Field Description
7 Decimal or Binary Divider Select Bit — RTDEC selects decimal or binary based prescaler values.
RTDEC 0 Binary based divider value. See Table 5-7
1 Decimal based divider value. See Table 5-8
6-4 Real Time Interrupt Prescale Rate Select Bits — These bits select the prescale rate for the RTI. See Table 5-7
RTR[6:4] |[and Table 5-8.
3-0 Real Time Interrupt Modulus Counter Select Bits — These bits select the modulus counter target value to
RTR[3:0] [provide additional granularity.Table 5-7 and Table 5-8 show all possible divide values selectable by the RTICTL
register. The source clock for the RTI is OSCCLK.
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Table 5-7. RTI Frequency Divide Rates for RTDEC = 0

RTR[6:4] =
RTR[3:0] 000 001 010 011 100 101 110 111
(OFF) | (2" @") 23 2" @' ') 2'%)
0000 (+1) OFF* 210 211 212 213 214 215 216
0001 (+2) OFF 2x210 2x2'1 2x212 2x213 2x214 2x215 2x216
0010 (+3) OFF 3x210 3x2!1 3x212 3x218 3x2'4 3x215 3x216
0011 (+4) OFF 4x210 4x2 4x212 4x213 4x214 4x215 4x216
0100 (-+5) OFF 5x210 5x211 5x212 5x213 5x214 5x215 5x216
0101 (+6) OFF ex210 ex2' ex212 ex2'3 px214 6x215 6x216
0110 (+7) OFF 7x210 7x21 7x212 7x213 7x214 7x215 7x216
0111 (+8) OFF 8x210 8x2' 8x212 8x213 8x214 8x21° 8x216
1000 (+9) OFF 9x210 ox2'1 9x212 9x213 ox2'4 9x215 9x216
1001 (+10) OFF 10x21° 10x2"" 10x212 10x213 10x214 10x21° 10x216
1010 (+11) OFF 11x210 11x2"1 11x212 11x213 11x214 11x215 11x216
1011 (+12) OFF 12x210 12x211 12x212 12x213 12x214 12x215 12x216
1100 (+13) OFF 13x210 13x211 13x212 13x213 13x214 13x215 13x216
1101 (+14) OFF 14x210 14x211 14x212 14x213 14x214 14x215 14x216
1110 (+15) OFF 15x210 15x211 15x212 15x213 15x214 15x215 15x216
1111 (+16) OFF 16x210 16x211 16x212 16x213 16x214 16x21° 16x216

* Denotes the default value out of reset.This value should be used to disable the RTI to ensure future backwards compatibility.
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Table 5-8. RTI Frequency Divide Rates for RTDEC = 1

Chapter 5 Clocks and Reset Generator (S12CRGV6)

RTR[6:4] =

RTR[3:0] 000 001 010 011 100 101 110 111

(1x10%) | (2x10%) | (5x10%) | (10x10%) | (20x10%) | (50x10%) | (100x10%) | (200x10%)
0000 (+1) 1x108 2x103 5x10° 10x103 20x10° 50x10°% 100x10° 200x103
0001 (+2) 2x108 4x108 10x10° 20x108 40x108 100x103 200x10°3 400x10°
0010 (+3) 3x10° 6x103 15x103 30x10° 60x10° 150x10° 300x10°3 600x103
0011 (+4) 4x108 8x103 20x103 40x103 80x10°3 200x10° 400x10° 800x10°
0100 (+5) 5x103 10x10% | 25x10°8 50x103 100x103 250x10°3 500x10° 1x108
0101 (=6) 6x103 12x10% | 30x103 60x10°3 120x10° 300x103 600x103 1.2x108
0110 (+7) 7x103 14x103 35x103 70x103 140x103 350x10°3 700x10° 1.4x108
0111 (+8) 8x103 16x10° | 40x10° 80x10°3 160x103 400x10° 800x10° 1.6x108
1000 (=9) 9x103 18x10% | 45x10° 90x10° 180x10° 450x10° 900x103 1.8x108
1001 (+10) 10x10% | 20x10° 50x103 100x103 200x10° 500x10°3 1x108 2x108
1010 (+11) 11x10% | 22x10% | 55x10° 110x103 220x10° 550x103 1.1x10° 2.2x108
1011 (+12) 12x108 24x10% | 60x103 120x103 240x10° 600x103 1.2x10° 2.4x108
1100 (+13) 13x103 26x10° | 65x10° 130x10° 260x10° 650x103 1.3x108 2.6x10°
1101 (+14) 14x103 28x10° | 70x10° 140x10° 280x10° 700x10° 1.4x108 2.8x10°
1110 (+15) 15x10°3 30x10° | 75x10° 150x10° 300x10° 750x10°% 1.5x108 3x10°
1111 (+16) 16x103 32x103 80x103 160x103 320x10° 800x10° 1.6x10° 3.2x108
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2.9 CRG COP Control Register (COPCTL)
This register controls the COP (computer operating properly) watchdog.

Module Base +0x_08

7 6 5 4 3 2 1 0
0 0 0
WCOP RSBCK CR2 CR1 CRO
w WRTMASK
Reset! 0 0 0 0

1. Refer to Device User Guide (Section: CRG) for reset values of WCOP, CR2, CR1, and CRO.

|:|= Unimplemented or Reserved

Figure 5-12. CRG COP Control Register (COPCTL)

Read: Anytime

Write:
1. RSBCK: Anytime in special modes; write to “1” but not to “0” in all other modes
2. WCOP, CR2, CR1, CRO:
— Anytime in special modes
— Write once in all other modes
Writing CR[2:0] to “000” has no effect, but counts for the “write once” condition.
Writing WCOP to “0” has no effect, but counts for the “write once” condition.
The COP time-out period is restarted if one these two conditions is true:

1. Writing a nonzero value to CR[2:0] (anytime in special modes, once in all other modes) with
WRTMASK = 0.

or
2. Changing RSBCK bit from “0” to “1”.
Table 5-9. COPCTL Field Descriptions

Field Description

7 Window COP Mode Bit — When set, a write to the ARMCOP register must occur in the last 25% of the selected
WCOP period. A write during the first 75% of the selected period will reset the part. As long as all writes occur during
this window, 0x_55 can be written as often as desired. Once 0x_AA is written after the 0x_55, the time-out logic
restarts and the user must wait until the next window before writing to ARMCOP. Table 5-10 shows the duration
of this window for the seven available COP rates.

0 Normal COP operation
1 Window COP operation

6 COP and RTI Stop in Active BDM Mode Bit
RSBCK 0 Allows the COP and RTI to keep running in active BDM mode.
1 Stops the COP and RTI counters whenever the part is in active BDM mode.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

Table 5-9. COPCTL Field Descriptions (continued)

Field Description

5 Write Mask for WCOP and CR[2:0] Bit — This write-only bit serves as a mask for the WCOP and CR[2:0] bits
WRTMASK | while writing the COPCTL register. It is intended for BDM writing the RSBCK without touching the contents of
WCOP and CR[2:0].

0 Write of WCOP and CR[2:0] has an effect with this write of COPCTL
1 Write of WCOP and CR[2:0] has no effect with this write of COPCTL. (Does not count for “write once”.)

2-0 COP Watchdog Timer Rate Select — These bits select the COP time-out rate (see Table 5-10). The COP
CRJ[1:0] time-out period is OSCCLK period divided by CR[2:0] value. Writing a nonzero value to CR[2:0] enables the
COP counter and starts the time-out period. A COP counter time-out causes a system reset. This can be
avoided by periodically (before time-out) reinitializing the COP counter via the ARMCOP register.

While all of the following three conditions are true the CR[2:0], WCOP bits are ignored and the COP operates
at highest time-out period (2 24 cycles) in normal COP mode (Window COP mode disabled):

1) COP is enabled (CR[2:0] is not 000)

2) BDM mode active

3) RSBCK =0

4) Operation in emulation or special modes

Table 5-10. COP Watchdog Rates'

CR2 CR1 CRO Cycleosstgc':l'li-nlfe-out
0 0 0 COP disabled
0 0 1 214
0 1 0 216
0 1 1 218
1 0 0 220
1 0 1 222
1 1 0 223
1 1 1 224

T OSCCLK cycles are referenced from the previous COP time-out reset
(writing Ox_55/0x_AA to the ARMCORP register)
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2.10 Reserved Register (FORBYP)

NOTE

This reserved register is designed for factory test purposes only, and is not
intended for general user access. Writing to this register when in special
modes can alter the CRG’s functionality.

Module Base +0x_09

7 6 5 4 3 2 1 0
R 0 0 0 0 0 0 0 0
W

Reset 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 5-13. Reserved Register (FORBYP)
Read: Always read 0x_00 except in special modes

Write: Only in special modes

5.3.2.11 Reserved Register (CTCTL)

NOTE

This reserved register is designed for factory test purposes only, and is not
intended for general user access. Writing to this register when in special test
modes can alter the CRG’s functionality.

Module Base +0x_0A

7 6 5 4 3 2 1 0
R 1 0 0 0 0 0 0 0

w
Reset 0 0 0 0 0 0 0 0

|:|= Unimplemented or Reserved

Figure 5-14. Reserved Register (CTCTL)

Read: always read 0x_80 except in special modes

Write: only in special modes
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.3.2.12 CRG COP Timer Arm/Reset Register (ARMCOP)

This register is used to restart the COP time-out period.

Module Base +0x_0B

7

5

4

3

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

Figure 5-15. ARMCOP Register Diagram

Read: Always reads 0x_00
Write: Anytime
When the COP is disabled (CR[2:0] = “000) writing to this register has no effect.

When the COP is enabled by setting CR[2:0] nonzero, the following applies:

Writing any value other than 0x_55 or Ox_AA causes a COP reset. To restart the COP time-out
period you must write 0x_55 followed by a write of Ox_AA. Other instructions may be executed
between these writes but the sequence (0x_55, 0x_AA) must be completed prior to COP end of
time-out period to avoid a COP reset. Sequences of 0x_55 writes or sequences of 0x_AA writes
are allowed. When the WCOP bit is set, 0x_55 and 0x_AA writes must be done in the last 25% of
the selected time-out period; writing any value in the first 75% of the selected period will cause a
CORP reset.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

5.4 Functional Description

5.4.1 Functional Blocks

54.1.1 Phase Locked Loop (PLL)

The PLL is used to run the MCU from a different time base than the incoming OSCCLK. For increased
flexibility, OSCCLK can be divided in a range of 1 to 16 to generate the reference frequency. This offers
a finer multiplication granularity. The PLL can multiply this reference clock by a multiple of 2, 4, 6,...
126,128 based on the SYNR register.

PLLCLK = 2xOSCCLK x

CAUTION

[SYNR +1]
[REFDV + 1]

Although it is possible to set the two dividers to command a very high clock
frequency, do not exceed the specified bus frequency limit for the MCU.
If (PLLSEL = 1), Bus Clock = PLLCLK /2

The PLL is a frequency generator that operates in either acquisition mode or tracking mode, depending on
the difference between the output frequency and the target frequency. The PLL can change between
acquisition and tracking modes either automatically or manually.

The VCO has a minimum operating frequency, which corresponds to the self clock mode frequency fscu.

REFERENCE
- LOCK —>» LOCK
EXTAL REFDV <5:0> FEEDBACK| DETECTOR
REDUCED 0SCCLK Y
CONSUMPTION Y REFERENCE v N
OSCILLATOR PROGRAMMABLE DDPLL/VSSPLL
DIVIDER PDET UP
XTAL PHASE DOWN | CPUMP VCO
DETECTOR
CRYSTAL VoopLL
MONITOR LOOP
PROGRAMMABLE fj
DIVIDER LOOP
A FILTER
; - XFC
Supplled by SYN <5:0> PIN
[ ] Vooeui/Vsseu PLLCLK
|:| Vpp/Vss

Figure 5-16. PLL Functional Diagram
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

54.1.11 PLL Operation

The oscillator output clock signal (OSCCLK) is fed through the reference programmable divider and is
divided in a range of 1 to 64 (REFDV + 1) to output the REFERENCE clock. The VCO output clock,
(PLLCLK) is fed back through the programmable loop divider and is divided in a range of 2 to 128 in
increments of [2 X (SYNR + 1)] to output the FEEDBACK clock. Figure 5-16.

The phase detector then compares the FEEDBACK clock, with the REFERENCE clock. Correction pulses
are generated based on the phase difference between the two signals. The loop filter then slightly alters the
DC voltage on the external filter capacitor connected to XFC pin, based on the width and direction of the
correction pulse. The filter can make fast or slow corrections depending on its mode, as described in the
next subsection. The values of the external filter network and the reference frequency determine the speed
of the corrections and the stability of the PLL.

The minimum VCO frequency is reached with the XFC pin forced to Vppp | . This is the self clock mode
frequency.

5.4.1.1.2 Acquisition and Tracking Modes

The lock detector compares the frequencies of the FEEDBACK clock, and the REFERENCE clock.
Therefore, the speed of the lock detector is directly proportional to the final reference frequency. The
circuit determines the mode of the PLL and the lock condition based on this comparison.

The PLL filter can be manually or automatically configured into one of two possible operating modes:
e Acquisition mode
In acquisition mode, the filter can make large frequency corrections to the VCO. This mode is used
at PLL start-up or when the PLL has suffered a severe noise hit and the VCO frequency is far off

the desired frequency. When in acquisition mode, the TRACK status bit is cleared in the CRGFLG
register.

» Tracking mode

In tracking mode, the filter makes only small corrections to the frequency of the VCO. PLL jitter
is much lower in tracking mode, but the response to noise is also slower. The PLL enters tracking
mode when the VCO frequency is nearly correct and the TRACK bit is set in the CRGFLG register.

The PLL can change the bandwidth or operational mode of the loop filter manually or automatically.

In automatic bandwidth control mode (AUTO = 1), the lock detector automatically switches between
acquisition and tracking modes. Automatic bandwidth control mode also is used to determine when the
PLL clock (PLLCLK) is safe to use as the source for the system and core clocks. If PLL LOCK interrupt
requests are enabled, the software can wait for an interrupt request and then check the LOCK bit. If
interrupt requests are disabled, software can poll the LOCK bit continuously (during PLL start-up, usually)
or at periodic intervals. In either case, only when the LOCK bit is set, is the PLLCLK clock safe to use as
the source for the system and core clocks. If the PLL is selected as the source for the system and core
clocks and the LOCK bit is clear, the PLL has suffered a severe noise hit and the software must take
appropriate action, depending on the application.
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

The following conditions apply when the PLL is in automatic bandwidth control mode (AUTO = 1):

The TRACK bit is a read-only indicator of the mode of the filter.

The TRACK bit is set when the VCO frequency is within a certain tolerance, Ay, and is clear when
the VCO frequency is out of a certain tolerance, At

The LOCK bit is a read-only indicator of the locked state of the PLL.

The LOCK bit is set when the VCO frequency is within a certain tolerance, A yck, and is cleared
when the VCO frequency is out of a certain tolerance, A ).

Interrupt requests can occur if enabled (LOCKIE = 1) when the lock condition changes, toggling
the LOCK bit.

The PLL can also operate in manual mode (AUTO = 0). Manual mode is used by systems that do not
require an indicator of the lock condition for proper operation. Such systems typically operate well below
the maximum system frequency (fsys) and require fast start-up. The following conditions apply when in
manual mode:

ACQ is a writable control bit that controls the mode of the filter. Before turning on the PLL in
manual mode, the ACQ bit should be asserted to configure the filter in acquisition mode.

After turning on the PLL by setting the PLLON bit software must wait a given time (t,cq) before
entering tracking mode (ACQ = 0).

After entering tracking mode software must wait a given time (t,;) before selecting the PLLCLK
as the source for system and core clocks (PLLSEL =1).

5.4.1.2 System Clocks Generator

CLOCK
=CLOCK GATE

Ir _________ PLLSELorsCM T T T T T T 7 ':
l ¢ STOP I
I ook B SYSCK 1A | o conE oL0K
I LOOP P50 =
I |
b |
| p SCM CLOCKPHASE | |  BiscLock
GENERATOR

| WAIT(RTIWAI), |
| STOP(PSTP,PRE), |

EXTAL - RTI ENABLE |
I 0SCCLK Z >| AT
| |osciLaror >0 |

WAIT(COPWAI), |
<l STOP(PSTP,PCE),

XTAL | COP ENABLE |
| Y .._|Z > | cop I
I CLOCK I
| MONITOR |

GATING STOP

| conpimion ) | > osciLLaToR
I |
L

Figure 5-17. System Clocks Generator
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

The clock generator creates the clocks used in the MCU (see Figure 5-17). The gating condition placed on
top of the individual clock gates indicates the dependencies of different modes (STOP, WAIT) and the
setting of the respective configuration bits.

The peripheral modules use the bus clock. Some peripheral modules also use the oscillator clock. The
memory blocks use the bus clock. If the MCU enters self clock mode (see Section 5.4.2.2, “Self Clock
Mode”) oscillator clock source is switched to PLLCLK running at its minimum frequency fgcp. The bus
clock is used to generate the clock visible at the ECLK pin. The core clock signal is the clock for the CPU.
The core clock is twice the bus clock as shown in Figure 5-18. But note that a CPU cycle corresponds to
one bus clock.

PLL clock mode is selected with PLLSEL bit in the CLKSEL registerr. When selected, the PLL output
clock drives SYSCLK for the main system including the CPU and peripherals. The PLL cannot be turned
off by clearing the PLLON bit, if the PLL clock is selected. When PLLSEL is changed, it takes a maximum
of 4 OSCCLK plus 4 PLLCLK cycles to make the transition. During the transition, all clocks freeze and
CPU activity ceases.

BUS CLOCK / ECLK

Figure 5-18. Core Clock and Bus Clock Relationship

5.41.3 Clock Monitor (CM)

If no OSCCLK edges are detected within a certain time, the clock monitor within the oscillator block
generates a clock monitor fail event. The MC9S12XDP512 then asserts self clock mode or generates a
system reset depending on the state of SCME bit. If the clock monitor is disabled or the presence of clocks
is detected no failure is indicated by the oscillator block.The clock monitor function is enabled/disabled
by the CME control bit.

54.1.4 Clock Quality Checker

The clock monitor performs a coarse check on the incoming clock signal. The clock quality checker
provides a more accurate check in addition to the clock monitor.

A clock quality check is triggered by any of the following events:
» Power on reset (POR)
* Low voltage reset (LVR)
*  Wake-up from full stop mode (exit full stop)
* Clock monitor fail indication (CM fail)

A time window of 50,000 VCO clock cycles! is called check window.

1. VCO clock cycles are generated by the PLL when running at minimum frequency fgc-
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

A number greater equal than 4096 rising OSCCLK edges within a check window is called osc ok. Note that
osc ok immediately terminates the current check window. See Figure 5-19 as an example.

check window

| |
|- »
== |

1 2 3 49999 50000
VCO
Clock %>_ %}
| I
1 2 3 4 5 4096 |
4095 ¢
osc ok

Figure 5-19. Check Window Example

The sequence for clock quality check is shown in Figure 5-20.

4’( Clock OK \ oM fai
/

exit full stop no
POR
=0 Enter SCM »- FSTWKP =0
LVR num nter 2
yes
Clock Monitor Reset <
Y
Enter SCM num=0
num = 50
yes SCM
active?
v v
check window num=num-1
Tyes
> num >0 no >
?
Switch to OSCCLK
Exit SCM
Figure 5-20. Sequence for Clock Quality Check
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Chapter 5 Clocks and Reset Generator (S12CRGV6)

NOTE

Remember that in parallel to additional actions caused by self clock mode
or clock monitor reset’ handling the clock quality checker continues to
check the OSCCLK signal.

The clock quality checker enables the PLL and the voltage regulator
(VREG) anytime a clock check has to be performed. An ongoing clock
quality check could also cause a running PLL (fgcp) and an active VREG
during pseudo stop mode or wait mode.

5.4.1.5 Computer Operating Properly Watchdog (COP)

The COP (free running watchdog timer) enables the user to check that a program is running and
sequencing properly. 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 5.4.1.5, “Computer Operating Properly
Watchdog (COP)”). The COP runs with a gated OSCCLK. Three control bits in the COPCTL register
allow selection of seven COP time-out periods.

When COP is enabled, the program must write 0x_55 and O0x_AA (in this order) to the ARMCOP register
during the selected time-out period. Once 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 Ox_55 or 0x_AA 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 ARMCORP 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.

5.4.1.6 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. At the end of the RTI 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.

If the PRE bit is set, the RTI will continue to run in pseudo stop mode.

5.4.2 Operating Modes

5.4.2.1 Normal Mode
The MC9S12XDP512 block behaves as described within this specification in all normal modes.

1. A Clock Monitor Reset will always set the SCME bit to logical 1.
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