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k Chapter 1 Device Overview MC9S12XD-Family

1.2.3.62 PS5/MOSIO —Port S1/0OPin 5

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

1.2.3.63 PS4/ MISOO0 — Port S1/0 Pin 4

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

1.2.3.64 PS3/TXD1—PortS1/OPin 3

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

1.2.3.65 PS2/RXD1—Port SI/O Pin 2

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

1.2.3.66 PS1/TXDO —PortSI1/OPiIn1

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

1.2.3.67 PSO/RXDO—PortSI/OPINO

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

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

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

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

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

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

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

MC9S12XDP512 Data Sheet, Rev. 2.21
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Chapter 2 Clocks and Reset Generator (S12CRGV6)

A
Table 2-5. PLLCTL Field Descriptions (continued)
Field Description
2 RTI Enable during Pseudo Stop Bit — PRE enables the RTI during pseudo stop mode. Write anytime.
PRE 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.
1 COP Enable during Pseudo Stop Bit — PCE enables the COP during pseudo stop mode. Write anytime.
PCE 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.
0 Self Clock Mode Enable Bit
SCME 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 2.5.2, “Clock Monitor Reset”).
1 Detection of crystal clock failure forces the MCU in self clock mode (see Section 2.4.2.2, “Self Clock Mode”).
2.3.2.8 CRG RTI Control Register (RTICTL)

This register selects the timeout period for the real time interrupt.

7 6 5 4 3 2 1 0
R
W RTDEC RTR6 RTRS5 RTR4 RTR3 RTR2 RTR1 RTRO
Reset 0 0 0 0 0 0 0 0

Figure 2-11. CRG RTI Control Register (RTICTL)

Read: Anytime

Write: Anytime

NOTE
A write to this register initializes the RTI counter.

Table 2-6. 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 2-7
1 Decimal based divider value. See Table 2-8

6-4 Real Time Interrupt Prescale Rate Select Bits — These bits select the prescale rate for the RTI. See Table 2-7
RTR[6:4] |and Table 2-8.

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 2-7 and Table 2-8 show all possible divide values selectable by the RTICTL

register. The source clock for the RTIl is OSCCLK.
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\ Chapter 6 XGATE (S12XGATEV?2)

6.8.1.8 Dyadic Addressing (DYA)

In this mode the result of an operation between two registers is stored in one of the registers used as
operands.

RD =RD * RS is the general register to register format, with register RD being the first operand and RS
the second. RD and RS can be any of the 8 general purpose registers RO ... R7. If RO is used as the
destination register, only the condition code flags are updated. This addressing mode is used only for shift
operations with a variable shift value

Examples:

LSL R4,R5 ; R4
LSR R4,R5 ; R4

R4 << R5
R4 >> R5

6.8.1.9 Triadic Addressing (TRI)

In this mode the result of an operation between two or three registers is stored into a third one.

RD =RS1 * RS2 is the general format used in the order RD, RS1, RS1. RD, RS1, RS2 can be any of the
8 general purpose registers RO ... R7. If RO is used as the destination register RD, only the condition code
flags are updated. This addressing mode is used for all arithmetic and logical operations.

Examples:

ADC R5,R6,R7 ; R5
SUB R5,R6,R7 ; R5

R6 + R7 + Carry
R6 - R7

6.8.1.10 Relative Addressing 9-Bit Wide (REL9)

A 9-bit signed word address offset is included in the instruction word. This addressing mode is used for
conditional branch instructions.
Examples:

BCC REL9 ; PC
BEQ REL9 ; PC

PC + 2 + (REL9 << 1)
PC + 2 + (REL9 << 1)

6.8.1.11 Relative Addressing 10-Bit Wide (REL10)

An 11-bit signed word address offset is included in the instruction word. This addressing mode is used for
the unconditional branch instruction.

Examples:

BRA REL10 ; PC = PC + 2 + (REL10 << 1)

6.8.1.12 Index Register plus Immediate Offset (IDO5)
(RS, #offset5) provides an unsigned offset from the base register.

Examples:

LDB R4, (R1, #offset) ; loads a byte from Rl+offset into R4
STW R4, (R1, #offset) ; stores R4 as a word to Rl+offset

MC9S12XDP512 Data Sheet, Rev. 2.21
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{ "6 XGATE (S12XGATEV2)
CS R Logical Shift Right with Carry CS R
Operation
n -
. >
cicl|c|cC RD > C
U —
n bits

n =RS or IMM4

Shifts the bits in register RD 7 positions to the right. The higher n bits of the register RD become filled

with the carry flag. The carry flag will be updated to the bit contained in RD[n-1] before the shift for n > 0.

n can range from 0 to 16.

In immediate address mode, 7 is determined by the operand IMM4. 7 is considered to be 16 in IMM4 is
equal to 0.

In dyadic address mode, 7 is determined by the content of RS. # is considered to be 16 if the content of RS
is greater than 15.

CCR Effects

N Z V C

Al A A]A

N: Set if bit 15 of the result is set; cleared otherwise.
Z: Setif the result is $0000; cleared otherwise.

V: Setif atwo’s complement overflow resulted from the operation; cleared otherwise.
RD[15]old n RD[15]neW

C: Setif n>0 and RD[n-1] = 1; if n = 0 unaffected.

Code and CPU Cycles

Source Form Address Machine Code Cycles
Mode
CSR RD, #IMM4 IMM4 0|0|0|0|1 RD IMM4 1/0(1|1
CSR RD, RS DYA 0|0|0|0|1 RD RS 1/0/0|1]1 P

MC9S12XDP512 Data Sheet, Rev. 2.21
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k "6 XGATE (S12XGATEV2)

ST B Store Byte to Memory
(Low Byte)
Operation

RS.L = M[RB, #OFFS5]

RS.L = M[RB, RI]

RS.L = M[RB, RIJ; RI+1 = RI;
RI-1 = RI; RS.L = M[RB, RI]!

Stores the low byte of register RD to memory.

CCR Effects

N Z V C
N: Not affected.
Z: Not affected.
V: Not affected.
C: Not affected.

Code and CPU Cycles

STB

Source Form Address Machine Code Cycles
Mode
STB RS, (RB, #OFFS5), IDO5 0|{1|0|1]|0 RS RB OFFS5 Pw
STB RS, (RB, RI) IDR oj111/1/0 RS RB RI 0 Pw
STB RS, (RB, RI+) IDR+ oj111/1¢0 RS RB RI 0 Pw
STB RS, (RB, -RI) -IDR oj{1(1|1]|0 RS RB RI 1 Pw

1. If the same general purpose register is used as index (RI) and source register (RS), the unmodified content of the source

register is written to the memory: RS.L = M[RB, RS-1]; RS-1 = RS

MC9S12XDP512 Data Sheet, Rev. 2.21
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k "6 XGATE (S12XGATEV2)

6.8.6 Instruction Coding

Table 6-17 summarizes all XGATE instructions in the order of their machine coding.

Table 6-17. Instruction Set Summary (Sheet 1 of 3)

Functionality 15|14|13|12|11|10| 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Return to Scheduler and Others
BRK ojofo0|jO0O|lO|jJ]OfO|]O|O]J]O|O]|JOfO]JO|O]O
NOP ojofo|jofo0ojO0O|Of|212|0|O|O|O|O|O]|O]O
RTS ojofo0o|joOoflO|jOf21]|]O0Of|O]J]O|O]|JOfO]|JO|O]O
SIF ojofo|joflojof1|j1({0|J]O0O|lO]|JOfO]|JO|O]O
Semaphore Instructions
CSEM IMM3 o|joflO0O]|O]|O IMM3 i1({1|1(1|0f(0]|]O0]|O
CSEM RS o|joflO0O]|O0]|O RS 1({1|1(1|0(f(0]|]O0]|1
SSEM IMM3 0 o0 O 0 IMM3 1 1 1 1 00O 1 0
SSEM RS o|jo|lO0O]|O0]|O RS 1(1|1(1|0f0]|121|1
Single Register Instructions
SEX RD 0 0O|0]| O 0 RD 1 1 1 1 0 1 0| O
PAR RD 0 oO|0]| O 0 RD 1 1 1 1 0 1 0 1
JAL RD 0 0O|0]| O 0 RD 1 1 1 1 0 1 1 0
SIF RS 0 oOo|l0] O 0 RS 1 1 1 1 0 1 1 1
Special Move instructions
TFR RD,CCR 0 oOo|0] O 0 RD 1 1 11|10 0
TFR CCR,RS 0 oOo|l0] O 0 RS 1 1 1 1 1|0 0 1
TFR RD,PC 0 oO|l0] O 0 RD 1 1 1 11|10 1 0
Shift instructions Dyadic
BFFO RD, RS o|O0|O0]|O0]|1 RD RS 1(0|0fO0]O
ASR RD, RS 0 oOo|0]| O 1 RD RS 1 0] o0 0 1
CSL RD, RS o|O0|O0]|O0]|1 RD RS 1(0|0f1]0
CSR RD, RS 0 oOo|0]| O 1 RD RS 1 0|0 1 1
LSL RD, RS 0 o|l0]| O 1 RD RS 1 0 1 0| O
LSR RD, RS 0 oOo|l0]| O 1 RD RS 1 0 1 0 1
ROL RD, RS 0 0 0 0 1 RD RS 1 0 1 1 0
ROR RD, RS 0 0 0 0 1 RD RS 1 0 1 1 1
Shift instructions immediate
ASR RD, #IMM4 0 o0 O 1 RD IMM4 1|10 0 1
CSL RD, #IMM4 0 o0 O 1 RD IMM4 1|10 1 0
CSR RD, #IMM4 0 oOo|0]O0 1 RD IMM4 1|0 1 1
LSL RD, #IMM4 0 o0 O 1 RD IMM4 1 1 0|0
LSR RD, #IMM4 0 o0 O 1 RD IMM4 1 1 0 1
ROL RD, #IMM4 0 o0 O 1 RD IMM4 1 1 1 0
ROR RD, #IMM4 0 oO|l0]| O 1 RD IMM4 1 1 1 1

288
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k Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV3)

NOTE

The user isresponsible for ensuring that the MSCAN is not active when
initialization mode is entered. The recommended procedure isto bring the
MSCAN into sleep mode (SLPRQ = 1 and SLPAK = 1) before setting the
INITRQ bit in the CANCTLO register. Otherwise, the abort of an on-going
message can cause an error condition and can impact other CAN bus
devices.

Ininitialization mode, the MSCAN is stopped. However, interface registers remain accessible. Thismode
isused to reset the CANCTLO, CANRFLG, CANRIER, CANTFLG, CANTIER, CANTARQ,
CANTAAK, and CANTBSEL registersto their default values. In addition, the MSCAN enables the
configuration of the CANBTRO, CANBTRL hit timing registers;, CANIDAC; and the CANIDAR,
CANIDMR message filters. See Section 10.3.2.1, “MSCAN Control Register 0 (CANCTLO0),” for a
detailed description of the initialization mode.

Bus Clock Domain CAN Clock Domain
INIT
— |NITRQ % sync. Jgag
CPU INITRQ

Init Request *
INITAK‘ sync. 4_“_
Flag INITAK LIS

Figure 10-47. Initialization Request/Acknowledge Cycle

Due to independent clock domains within the MSCAN, INITRQ must be synchronized to all domains by
using a specia handshake mechanism. This handshake causes additional synchronization delay (see
Section Figure 10-47., “Initialization Request/Acknowledge Cycle”).

If there is no message transfer ongoing on the CAN bus, the minimum delay will be two additional bus
clocks and three additional CAN clocks. When all parts of the MSCAN are in initialization mode, the
INITAK flag is set. The application software must use INITAK as a handshake indication for the request
(INITRQ) to go into initialization mode.

NOTE

The CPU cannot clear INITRQ beforeinitialization mode (INITRQ=1and
INITAK =1) isactive.

10.4.5.6 MSCAN Power Down Mode

The MSCAN isin power down mode (Table 10-36) when
e CPU isinstop mode

MC9S12XDP512 Data Sheet, Rev. 2.21
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Chapter 15
Background Debug Module (S12XBDMV2)

15.1 Introduction

This section describes the functionality of the background debug module (BDM) sub-block of the
HCS12X core platform.

The background debug module (BDM) sub-block is a single-wire, background debug system implemented
in on-chip hardware for minimal CPU intervention. All interfacing with the BDM is done via the BKGD
pin.

The BDM has enhanced capability for maintaining synchronization between the target and host while
allowing more flexibility in clock rates. This includes a sync signal to determine the communication rate
and a handshake signal to indicate when an operation is complete. The system is backwards compatible to
the BDM of the S12 family with the following exceptions:

*  TAGGO command no longer supported by BDM

» External instruction tagging feature now part of DBG module
* BDM register map and register content extended/modified

* Global page access functionality

» Enabled but not active out of reset in emulation modes

* CLKSW bit set out of reset in emulation mode.

* Family ID readable from firmware ROM at global address 0x7FFFOF (value for HCS12X devices
is 0xC1)

15.1.1 Features

The BDM includes these distinctive features:
* Single-wire communication with host development system
» Enhanced capability for allowing more flexibility in clock rates
¢  SYNC command to determine communication rate
*  GO_UNTIL command
» Hardware handshake protocol to increase the performance of the serial communication
» Active out of reset in special single chip mode
* Nine hardware commands using free cycles, if available, for minimal CPU intervention
* Hardware commands not requiring active BDM
* 14 firmware commands execute from the standard BDM firmware lookup table

MC9S12XDP512 Data Sheet, Rev. 2.21
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k - 17 Memory Mapping Control (S12XMMCV2)

17.5.3.4 ROM Control in Emulation Expanded Mode

In emulation expanded mode the external bus will be connected to the emulator and to the application. If
the ROMON bit is set, the internal FLASH provides the data. If the EROMON bit is set as well the
emulator observes all CPU internal actions, otherwise the emulator provides the data and traces all CPU
actions (see Figure 1-30). When the ROMON bit is cleared, the application memory provides the data and
the emulator will observe the CPU internal actions (see Figure 1-31).

MCU

Flash

Emulator

Application

Memory

MCU

Observer

EROMON =1

Emulator

Flash

Application

Memory

EROMON =

Generator

0

Figure 17-30. ROMON =1 in Emulation Expanded Mode
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k 22 DP512 Port Integration Module (S12XDP512PIMV2)
Register Bit 7 6 5 4 3 2 1 Bit 0
Name
ECLKCTL R 0 0 0 0
W NECLK NCLKX2 EDIV1 EDIVO
Reserved R 0 0 0 0 0 0 0 0
W
IRQCR R 0 0 0 0 0 0
IRQE IRQEN
wW
Reserved R 0 0 0 0 0 0 0 0
W
Non-PIM R
Address W Non-PIM Address Range
Range
PORTK R
W PK7 PK6 PK5 PK4 PK3 PK2 PK1 PKO
DDRK R
W DDRK7 DDRK®6 DDRK5 DDRKA4 DDRK3 DDRK2 DDRK1 DDRKO
Non-PIM R
Address \y Non-PIM Address Range
Range
PTT R
W PTT7 PTT6 PTT5 PTT4 PTT3 PTT2 PTT1 PTTO
PTIT R PTIT7 PTIT6 PTIT5 PTIT4 PTIT3 PTIT2 PTIT1 PTITO
w
DDRT R
W DDRT7 DDRT6 DDRT5 DDRT4 DDRT3 DDRT2 DDRT1 DDRTO
RDRT R
W RDRT7 RDRT6 RDRT5 RDRT4 RDRT3 RDRT2 RDRT1 RDRTO
PERT R
W PERT7 PERT6 PERT5 PERT4 PERTS3 PERT2 PERT1 PERTO
PPST R
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO

|:‘ = Unimplemented or Reserved

Figure 22-2. PIM Register Summary (Sheet 2 of 6)
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k 22 DP512 Port Integration Module (S12XDP512PIMV2)

22.3.2.24 Port S Input Register (PTIS)

7 6 5 4 3 2 1 0
R PTIS7 PTIS6 PTIS5 PTIS4 PTIS3 PTIS2 PTIS1 PTISO
W

Reset’ — — — — — — — —

= Unimplemented or Reserved

Figure 22-26. Port S Input Register (PTIS)

1 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.

MC9S12XDP512 Data Sheet, Rev. 2.21
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k Chapter 22 DP512 Port Integration Module (S12XDP512PIMV2)

22.3.2.32 Port M Data Direction Register (DDRM)

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 22-34. 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 I/O state to be an output for each port line associated with an enabled output
(TXCANTJ3:0], TXD3). TheyAlso forces the I/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 I/O direction of a pin when the associated peripheral module is
disabled.

Table 22-33. 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.

MC9S12XDP512 Data Sheet, Rev. 2.21
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Glitch, filtered out, no interrupt flag set

I

Valid pulse, interrupt flag set

uncertain
i
Py |
| tpval I |
- >

| |
Figure 23-77. Interrupt Glitch Filter on Port P, H, and J (PPS = 0)

Table 23-69. Pulse Detection Criteria

Mode
Pulse
STOP Unit sTop?
Ignored toulse <3 Bus clocks toulse < tpign
Uncertain 3 <touse<4 Bus clocks toign < touise < tpval
Valid toulse = 4 Bus clocks touise = tpval

1. These valuesinclude the spread of the oscillator frequency over

temperature, voltage and process.

-

Figure 23-78. Pulse Illustration

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).

23.0.9
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.
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k 24 DG128 Port Integration Module (S12XDG128PIMV2)

Port S pins 7—4 are associated with the SP10. The SPIO pin configuration is determined by several status

bits in the SPI0 module. Refer to SPI section for details. When not used with the SPI0, these pins can be
used as general purpose 1/O.

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/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.

24.0.5.20 Port S Input Register (PTIS)

Reset!

PTIS7

PTIS6

PTIS5

PTIS4

PTIS3

PTIS2

PTIS1

PTISO

= Unimplemented or Reserved

Figure 24-22. Port S Input Register (PTIS)

1. Theseregisters 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.

24.0.5.21 Port S Data Direction Register (DDRS)

R
DDRS7 DDRS6 DDRS5 DDRS4 DDRS3 DDRS2 DDRS1 DDRSO
w
Reset 0 0 0 0 0 0 0 0

Read: Anytime.

Write: Anytime.

Figure 24-23. Port S Data Direction Register (DDRS)

This register configures each port S pin as either input or output.

If SPIO is enabled, the SPI0O determines the pin direction. Refer to SPI section for details.

1004
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k 24 DG128 Port Integration Module (S12XDG128PIMV2)

24.0.5.65 Port AD1 Pull Up Enable Register 1 (PER1AD1)

7 6 5 4 3 2 1 0
R
PER1AD17 | PER1AD16 | PER1AD15 | PER1AD14 | PER1AD13 | PER1AD12 | PER1AD11 | PER1AD10
w
Reset 0 0 0 0 0 0 0 0

Figure 24-67. Port AD1 Pull Up Enable Register 1 (PER1AD1)
Read: Anytime.
Write: Anytime.

This register activates a pull-up device on the respective PAD[7:0] 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 24-59. PER1ADL1 Field Descriptions

Field Description

7-0 Pull Device Enable Port AD1 Register 1
PER1AD1[7:0] |[O Pull-up device is disabled.
1 Pull-up device is enabled.

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 24-60). 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 24-60. Register Availability per Port!

Port Data .Datg Input Redgced Pull Polarity | Wired-OR | Interrupt | Interrupt
Direction Drive Enable Select Mode Enable Flag
A yes yes — yes yes — — — —
B 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

MC9S12XDP512 Data Sheet, Rev. 2.21
1028 Freescale Semiconductor
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k 25 2 Kbyte EEPROM Module (S12XEETX2KV1)

25.3.2.1 EEPROM Clock Divider Register (ECLKDIV)

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

7 6 5 4 3 2 1 0
R| EDIVLD
PRDIV8 EDIV5 EDIV4 EDIV3 EDIV2 EDIV1 EDIVO
w
Reset 0 0 0 0 0 0 0 0

I:I: Unimplemented or Reserved

Figure 25-4. 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 25-2. 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 25.4.1.1, “Writing the ECLKDIV Register” for more information.

25.3.2.2 RESERVED1

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

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 25-5. RESERVED1

All bits read 0 and are not writable.

25.3.2.3 RESERVED2

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

MC9S12XDP512 Data Sheet, Rev. 2.21
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Chapter 26 4 Kbyte EEPROM Module (S12XEETX4KV2)

region are shown in the EEPROM memory map. The default protection setting is stored in the EEPROM
configuration field as described in Table 26-1.

Table 26-1. EEPROM Configuration Field

Global Address (bSyitZees) Description
0x13_FFFC 1 Reserved
0x13_FFFD 1 EEPROM Protection byte
Refer to Section 26.3.2.5, “EEPROM Protection Register (EPROT)”
0x13_FFFE — 0x13_FFFF 2 Reserved

MC9S12XDP512 Data Sheet, Rev. 2.21

Freescale Semiconductor 1075
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In Figure A-10 the timing diagram for slave mode with transmission format CPHA =1 is depicted.

SS
(Input)

SCK
(CPOL =0)
(Input)

SCK
(CPOL = 1)
(Input)

MISO
(Output)

MOSI
(Input)

1%

\
4—@—> @ <>
<> @ @—> €— <—®
oo N
FOT O @ @
N ) ' / N /|

—>>

i i \
{ Re2 X Slave| [MsBouT)( Bit6...1

>< Slave LSBOUT | -

| [<@ [<©& <~

NOTE: Not defined

Figure A-10. SPI Slave Timing (CPHA = 1)

In Table A-27 the timing characteristics for slave mode are listed.

Table A-27. SPI Slave Mode Timing Characteristics

R | L . /
| msBIN ) Bit6...1 »— LSBIN ) {

Num C Characteristic Symbol Min Typ Max Unit
1 D SCK frequency fsck DC — 1/4 fous
1 D |SCK period tsck 4 — o thus
2 D Enable lead time tiead 4 — — thus
3 D Enable lag time tiag 4 — — thus
4 D Clock (SCK) high or low time twsck 4 — — thus
5 D Data setup time (inputs) tsy 8 — — ns
6 D Data hold time (inputs) thi 8 — — ns
7 D Slave access time (time to data active) ta — — 20 ns
8 D Slave MISO disable time tdis — — 22 ns
9 D |Data valid after SCK edge tysck — — 29 + 0.5 - et ns
10 D |Data valid after SS fall tyss — — 29 + 0.5 - tyyet ns
11 D Data hold time (outputs) tho 20 — — ns
12 D Rise and fall time inputs tefi — — 8 ns
13 D Rise and fall time outputs trio — — 8 ns

1 0.5 t,,,¢ added due to internal synchronization delay
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