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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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k Chapter 2 Clocks and Reset Generator (S12CRGV6)

2.4.3.3.1 Wake-up from Pseudo Stop Mode (PSTP=1)

Wake-up from pseudo stop mode is the same as wake-up from wait mode. There are also four different
scenarios for the CRG to restart the MCU from pseudo stop mode:

» External reset

* Clock monitor fail
*  COP reset

*  Wake-up interrupt

If the MCU gets an external reset or COP reset during pseudo stop mode active, the CRG asynchronously
restores all configuration bits in the register space to its default settings and starts the reset generator. After
completing the reset sequence processing begins by fetching the normal or COP reset vector. pseudo stop
mode is left and the MCU is in run mode again.

If the clock monitor is enabled (CME = 1), the MCU is able to leave pseudo stop mode when loss of
oscillator/external clock is detected by a clock monitor fail. If the SCME bit is not asserted the CRG
generates a clock monitor fail reset (CMRESET). The CRG’s behavior for CMRESET is the same
compared to external reset, but another reset vector is fetched after completion of the reset sequence. If the
SCME bit is asserted the CRG generates a SCM interrupt if enabled (SCMIE = 1). After generating the
interrupt the CRG enters self-clock mode and starts the clock quality checker (Section 2.4.1.4, “Clock
Quality Checker”). Then the MCU continues with normal operation. If the SCM interrupt is blocked by
SCMIE=0, the SCMIF flag will be asserted but the CRG will not wake-up from pseudo stop mode.

If any other interrupt source (e.g., RTI) triggers exit from pseudo stop mode, the MCU immediately
continues with normal operation. Because the PLL has been powered-down during stop mode, the
PLLSEL bit is cleared and the MCU runs on OSCCLK after leaving stop mode. The software must set the
PLLSEL bit again, in order to switch system and core clocks to the PLLCLK.

Table 2-13 summarizes the outcome of a clock loss while in pseudo stop mode.
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"4 Analog-to-Digital Converter (ATD10B16CV4) Block Description

Table 4-8. ATDCTL3 Field Descriptions (continued)

Field

Description

FIFO

Result Register FIFO Mode —If this bit is zero (non-FIFO mode), the A/D conversion results map into the
result registers based on the conversion sequence; the result of the first conversion appears in the first result
register, the second result in the second result register, and so on.

If this bit is one (FIFO mode) the conversion counter is not reset at the beginning or ending of a conversion
sequence; sequential conversion results are placed in consecutive result registers. In a continuously scanning
conversion sequence, the result register counter will wrap around when it reaches the end of the result register
file. The conversion counter value (CC3-0 in ATDSTATO) can be used to determine where in the result register
file, the current conversion result will be placed.

Aborting a conversion or starting a new conversion by write to an ATDCTL register (ATDCTL5-0) clears the
conversion counter even if FIFO=1. So the first result of a new conversion sequence, started by writing to
ATDCTLS5, will always be place in the first result register (ATDDDRO). Intended usage of FIFO mode is
continuos conversion (SCAN=1) or triggered conversion (ETRIG=1).

Finally, which result registers hold valid data can be tracked using the conversion complete flags. Fast flag clear
mode may or may not be useful in a particular application to track valid data.

0 Conversion results are placed in the corresponding result register up to the selected sequence length.

1 Conversion results are placed in consecutive result registers (wrap around at end).

1.0
FRZ[1:0]

Background Debug Freeze Enable — When debugging an application, it is useful in many cases to have the
ATD pause when a breakpoint (Freeze Mode) is encountered. These 2 bits determine how the ATD will respond
to a breakpoint as shown in Table 4-10. Leakage onto the storage node and comparator reference capacitors
may compromise the accuracy of an immediately frozen conversion depending on the length of the freeze
period.

Table 4-9. Conversion Sequence Length Coding
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channels.
In the case of single channel conversions (MULT = 0), this selection code specified the channel to be examined.

In the case of multiple channel conversions (MULT = 1), this selection code represents the first channel to be
examined in the conversion sequence. Subsequent channels are determined by incrementing the channel
selection code or wrapping around to ANO (after converting the channel defined by the Wrap Around Channel
Select Bits WRAP[3:0] in ATDCTLO). In case starting with a channel number higher than the one defined by
WRAP[3:0] the first wrap around will be AN15 to ANO.

k Chapter 4 Analog-to-Digital Converter (ATD10B16CV4) Block Description
Table 4-14. ATDCTL5 Field Descriptions (continued)
Field Description
3.0 Analog Input Channel Select Code — These bits select the analog input channel(s) whose signals are
C[D:A} sampled and converted to digital codes. Table 4-17 lists the coding used to select the various analog input

Table 4-15. Available Result Data Formats.

SRES8 DJM DSGN DescriEﬁzﬁlgr?(?tgqu?rBTtal\tﬂsapping
1 0 0 8-bit / left justified / unsigned — bits 15:8
1 0 1 8-bit / left justified / signed — bits 15:8
1 1 X 8-bit / right justified / unsigned — bits 7:0
0 0 0 10-bit / left justified / unsigned — bits 15:6
0 0 1 10-bit / left justified / signed -— bits 15:6
0 1 X 10-bit / right justified / unsigned — bits 9:0

Table 4-16. Left Justified, Signed and Unsigned ATD Output Codes.

\I/nRFI)_u:t Sl\g/;?; Signed quigned Si.gned Un;igned
Vep = 5.12 Volts 8-Bit Codes 8-Bit Codes 10-Bit Codes 10-Bit Codes
5.120 Volts TF FF 7FCO FFCO
5.100 7F FF 7F00 FFOO
5.080 7E FE 7E00 FEOO
2.580 01 81 0100 8100
2.560 00 80 0000 8000
2.540 FF TF FFOO 7F00
0.020 81 01 8100 0100
0.000 80 00 8000 0000
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k Chapter 4 Analog-to-Digital Converter (ATD10B16CV4) Block Description
4.5 Resets

At reset the ATD10B16C is in a power down state. The reset state of each individual bit is listed within
Section 4.3, “Memory Map and Register Definition,” which details the registers and their bit fields.

4.6 Interrupts

The interrupt requested by the ATD10B16C is listed in Table 4-28. Refer to MCU specification for related
vector address and priority.

Table 4-28. ATD Interrupt Vectors

Interrupt Source CCR Mask Local Enable

Sequence Complete Interrupt | bit ASCIE in ATDCTL2

See Section 4.3.2, “Register Descriptions,” for further details.

MC9S12XDP512 Data Sheet, Rev. 2.21
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{ 5 Analog-to-Digital Converter (S12ATD10B8CV2)
5.3.2.11 ATD Input Enable Register (ATDDIEN)
7 6 5 4 3 2 1 0
R
W IEN7 IENG IENS IEN4 IEN3 IEN2 IEN1 IENO
Reset 0 0 0 0 0 0 0 0

Figure 5-13. ATD Input Enable Register (ATDDIEN)

Read: Anytime

Write: Anytime

Table 5-21. ATDDIEN Field Descriptions

Field Description
7-0 ATD Digital Input Enable on channel x (x =7, 6, 5, 4, 3, 2, 1, 0) — This bit controls the digital input buffer from
IEN[7:0] the analog input pin (ANX) to PTADx data register.

0 Disable digital input buffer to PTADx

1 Enable digital input buffer to PTADx.

Note: Setting this bit will enable the corresponding digital input buffer continuously. If this bit is set while
simultaneously using it as an analog port, there is potentially increased power consumption because the
digital input buffer maybe in the linear region.

5.3.2.12 Port Data Register (PORTAD)

The data port associated with the ATD can be configured as general-purpose I/O or input only, as specified
in the device overview. The port pins are shared with the analog A/D inputs AN7-0.

7

6

5

4

3

2

R PTAD7 PTAD6 PTAD5 PTAD4 PTAD3 PTAD2 PTAD1 PTADO
wW
Reset 1 1 1 1 1 1 1 1
'.D'n AN7 ANG6 AN5 AN4 AN3 AN2 AN1 ANO
Function

|:|: Unimplemented or Reserved

Figure 5-14. Port Data Register (PORTAD)

Read: Anytime

Write: Anytime, no effect

The A/D input channels may be used for general purpose digital input.

Table 5-22. PORTAD Field Descriptions

Field Description
7-0 A/D Channel x (ANx) Digital Input (x =7, 6,5, 4, 3, 2, 1, 0) — If the digital input buffer on the ANx pin is enabled
PTAD[7:0] |(IENx = 1) or channel x is enabled as external trigger (ETRIGE = 1,ETRIGCH[2-0] = x,ETRIGSEL = 0) read

returns the logic level on ANXx pin (signal potentials not meeting V,_or V| specifications will have an
indeterminate value).

If the digital input buffers are disabled (IENx = 0) and channel x is not enabled as external trigger, read returns
a“l”.
Reset sets all PORTADO bits to “1".

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

( M P L Compare Immediate 8 bit Constant C I\/I P L
(Low Byte)

Operation

RS.L — IMMS8 = NONE, only condition code flags get updated

Subtracts the 8 bit constant IMMS contained in the instruction code from the low byte of the source register
RS.L using binary subtraction and updates the condition code register accordingly.

Remark: There is no equivalent operation using triadic addressing. Comparing the values of two registers
can be performed by using the subtract instruction with R0 as destination register.

CCR Effects

N Z V C

Al A A|A

Z

Set if bit 7 of the result is set; cleared otherwise.
Z. Setif the 8 bit result is $00; cleared otherwise.

V. Setif atwo’s complement overflow resulted from the 8 bit operation; cleared otherwise.
RS[7] & IMM8[7] & result[7] | RS[7] & IMM8[7] & result[7]

C. Setif there is a carry from the Bit 7 to Bit 8 of the result; cleared otherwise.
RS[7] & IMM8[7] | RS[7] & result[7] | IMM8[7] & result[7]

Code and CPU Cycles

Source Form Address Machine Code Cycles
Mode
CMPL RS, #IMM8 MM8 | 1 ‘ 1 ‘ 0 ‘ 1 ‘ 0 ‘ RS ‘ IMM8 p

MC9S12XDP512 Data Sheet, Rev. 2.21
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k Chapter 8 Pulse-Width Modulator (S12PWM8B8CV1)
Register Bit 7 6 5 4 3 2 1 Bit 0
Name
PWMCNTO R Bit 7 6 5 4 3 2 1 Bit O
\W 0 0 0 0 0 0 0
PWMCNT1 R Bit 7 6 5 4 3 2 1 Bit 0
\W 0 0 0 0 0 0 0
PWMCNT2 R Bit 7 6 5 4 3 2 1 Bit0
W 0 0 0 0 0 0 0
PWMCNT3 R Bit 7 6 5 4 3 2 1 Bit 0
W 0 0 0 0 0 0 0
PWMCNT4 R Bit 7 6 5 4 3 2 1 Bit0
W 0 0 0 0 0 0 0
PWMCNT5 R Bit 7 6 5 4 3 2 1 Bit 0
W 0 0 0 0 0 0 0
PWMCNT6 R Bit 7 6 5 4 3 2 1 Bit0
W 0 0 0 0 0 0 0
PWMCNT7 R Bit 7 6 5 4 3 2 1 Bit0
W 0 0 0 0 0 0 0
PWMPERO R . .
Bit 7 6 5 4 3 2 1 Bit O
W
PWMPER1 R
Bit 7 6 5 4 3 2 1 Bit 0
W
PWMPER2 R . .
Bit 7 6 5 4 3 2 1 Bit 0
W
PWMPER3 R . .
Bit 7 6 5 4 3 2 1 Bit O
W
PWMPER4 R
Bit 7 6 5 4 3 2 1 Bit 0
W
PWMPERS R . .
Bit 7 6 5 4 3 2 1 Bit 0
W
PWMPER6 R . .
Bit 7 6 5 4 3 2 1 Bit O

I:I = Unimplemented or Reserved

Figure 8-2. PWM Register Summary (Sheet 2 of 3)
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k Chapter 8 Pulse-Width Modulator (S12PWM8B8CV1)

To calculate the output frequency in center aligned output mode for a particular channel, take the selected
clock source frequency for the channel (A, B, SA, or SB) and divide it by twice the value in the period
register for that channel.

*  PWMx Frequency = Clock (A, B, SA, or SB) / (2*PWMPERX)
*  PWMx Duty Cycle (high time as a% of period):
— Polarity = 0 (PPOLx = 0)
Duty Cycle = [[PWMPERx-PWMDTYx)/PWMPERXx] * 100%
— Polarity =1 (PPOLx = 1)
Duty Cycle = [PWMDTYx / PWMPERXx] * 100%

MC9S12XDP512 Data Sheet, Rev. 2.21
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k Chapter 10 Freescale’s Scalable Controller Area Network (S12MSCANV3)

NOTE

The CANTBSEL register is held in the reset state when the initialization
modeisactive (INITRQ =1 and INITAK=1). Thisregister iswritable when
not in initialization mode (INITRQ = 0 and INITAK = 0).

Read: Find the lowest ordered bit set to 1, all other bitswill be read as 0
Write: Anytime when not in initialization mode

Table 10-15. CANTBSEL Register Field Descriptions

Field Description
2:0 Transmit Buffer Select — The lowest numbered bit places the respective transmit buffer in the CANTXFG
TX[2:0] register space (e.g., TX1 =1 and TXO0 = 1 selects transmit buffer TX0; TX1 = 1 and TXO0 = 0 selects transmit

buffer TX1). Read and write accesses to the selected transmit buffer will be blocked, if the corresponding TXEx
bit is cleared and the buffer is scheduled for transmission (see Section 10.3.2.7, “MSCAN Transmitter Flag
Register (CANTFLG)").

0 The associated message buffer is deselected

1 The associated message buffer is selected, if lowest numbered bit

The following gives a short programming example of the usage of the CANTBSEL register:

To get the next available transmit buffer, application software must read the CANTFL G register and write
this value back into the CANTBSEL register. In thisexample Tx buffers TX1 and TX2 are available. The
value read from CANTFL G istherefore 0b0000_0110. When writing this value back to CANTBSEL, the
Tx buffer TX1 is selected in the CANTXFG because the lowest numbered bit set to 1 isat bit position 1.
Reading back this value out of CANTBSEL results in 0b0000_0010, because only the lowest numbered
bit position set to 1 is presented. This mechanism eases the application software the selection of the next
available Tx buffer.

 LDD CANTFLG,; valueread is 0b0O000_0110
» STD CANTBSEL; value written is 0b0000_0110
» LDD CANTBSEL; valueread is 0b0000_0010

If all transmit message buffers are deselected, no accesses are allowed to the CANTXFG registers.

10.3.2.12 MSCAN Identifier Acceptance Control Register (CANIDAC)
The CANIDAC register is used for identifier acceptance control as described below.

2

1

0

R 0 0 IDHIT2 IDHIT1 IDHITO
IDAM1 IDAMO
w
Reset: 0 0 0 0 0 0 0
= Unimplemented

Figure 10-15. MSCAN Identifier Acceptance Control Register (CANIDAC)

MC9S12XDP512 Data Sheet, Rev. 2.21

Freescale Semiconductor

437




|
y

'

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

or
e the CPU clearsthe SLPRQ bit

NOTE
The CPU cannot clear the SLPRQ bit before sleep mode (SLPRQ = 1 and
SLPAK =1) isactive.

After wake-up, the MSCAN waits for 11 consecutive recessive bits to synchronize to the CAN bus. Asa
consequence, if the MSCAN iswoken-up by a CAN frame, this frame is not received.

The receive message buffers (RxFG and RxBG) contain messagesiif they were received before sleep mode
was entered. All pending actions will be executed upon wake-up; copying of RxBG into RxFG, message
aborts and message transmissions. If the MSCAN remainsin bus-off state after sleep mode was exited, it
continues counting the 128 occurrences of 11 consecutive recessive hits.

CAN Activity

CAN Activity & WUPE) | SLPR
P ( y ) | SLPRQ
StartUp for Idle

CAN Activity
SLPRQ

CAN Activity & - N Sleep
SLPRQ ¢

(CAN Activity & WUPE) |

. CAN Activity
CAN Activity & CAN Actvity
SLPRQ ctivity
Tx/Rx
Message
Active
CAN Activity

Figure 10-46. Simplified State Transitions for Entering/Leaving Sleep Mode

10.4.5.5 MSCAN Initialization Mode

Ininitialization mode, any on-going transmission or reception isimmediately aborted and synchronization
tothe CAN busislost, potentially causing CAN protocol violations. To protect the CAN bus system from
fatal consequences of violations, the MSCAN immediately drives the TXCAN pin into arecessive state.

MC9S12XDP512 Data Sheet, Rev. 2.21
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{ Chapter 17 Memory Mapping Control (S12XMMCV2)
XGATE Global Memory Map
Local Memory Map
$00_0000 :
2K Registers
$00_0800
7 A
$0000
2K Registers / x N
w o
N
$0800 . /f o |3
N / RAM 7 <§( o
7 x
7442
$OF_FFFF A y¥X_ vy
A
L
N
0
=
<
o
O
X
N
$FFFF y 0
)
<
—
L
$7F_FFFF y

Figure 17-24. Local to Global Address Mapping (XGATE)
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PR *19 S12X Debug (S12XDBGV2) Module

(DBGXCTL)”. Comparators must be enabled by setting the comparator enable bit in the associated
DBGXCTL control register.

Table 19-24. DBGSCR3 Field Descriptions

Field Description

3-0 State Control Bits — These bits select the targeted next state while in State3, based upon the match event.
SC[3:0] |The trigger priorities described in Table 19-38 dictate that in the case of simultaneous matches, the match on
the lower channel number (0,1,2,3) has priority. The SC[3:0] encoding ensures that a match leading to final state
has priority over all other matches.

Table 19-25. State3 Sequencer Next State Selection

SCI[3:0] Description
0000 Any match triggers to statel
0001 Any match triggers to state2
0010 Any match triggers to final state
0011 MatchO triggers to Statel....... Other matches have no effect
0100 MatchO triggers to State2....... Other matches have no effect
0101 MatchO triggers to final state....... Other matches have no effect
0110 Matchl triggers to Statel....... Other matches have no effect
0111 Match1 triggers to State2....... Other matches have no effect
1000 Matchl triggers to final state....... Other matches have no effect
1001 Match? triggers to State2....... MatchO triggers to final state....... Other matches have no effect
1010 Matchl triggers to Statel....... Match3 triggers to State?2....... Other matches have no effect
1011 Match3 triggers to State2....... Match1 triggers to final state....... Other matches have no effect
1100 Match? triggers to final state....... Other matches have no effect
1101 Match3 triggers to final state....... Other matches have no effect
1110 Reserved
1111 Reserved

19.3.1.11 Comparator Register Descriptions

Each comparator has a bank of registers that are visible through an 8-byte window in the DBG module
register address map. Comparators A and C consist of 8 register bytes (3 address bus compare registers, 2
data bus compare registers, 2 data bus mask registers and a control register).

Comparators B and D consist of 4 register bytes (3 address bus compare registers and a control register).

Each set of comparator registers is accessible in the same 8-byte window of the register address map and
can be accessed using the COMRYV bits in the DBGCI1 register. If the Comparators B or D are accessed
through the 8-byte window, then only the address and control bytes are visible, the 4 bytes associated with
data bus and data bus masking read as 0 and cannot be written. Furthermore the control registers for
comparators B and D differ from those of comparators A and C.

Table 19-26. Comparator Register Layout

| 0x0028 | CONTROL | Read/Write | |

MC9S12XDP512 Data Sheet, Rev. 2.21
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23.0.5.12 S12X_EBI Ports Reduced Drive Register (RDRIV)

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 23-14. 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 source is depending on the data direction value.

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 ports A, B, 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 23-15. 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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{ 24 DG128 Port Integration Module (S12XDG128PIMV2)
Table 24-42. 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.

24.0.5.46 Port H Pull Device Enable Register (PERH)

7 6 5 4 3 2 1 0
R
PERH7 PERHG6 PERHS5 PERH4 PERHS3 PERH2 PERH1 PERHO
w
Reset 0 0 0 0 0 0 0 0

Figure 24-48. 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 24-43. 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.

24.0.5.47 Port H Polarity Select Register (PPSH)

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 24-49. 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.

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

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%

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 (I/EECLK+Tbus) <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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25.4.2.6 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 25-23. 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 0 is ignored.

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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Table A-8. I1/0 Characteristics for Port C, D, PE5, PE6, and PK7
for Reduced Input Voltage Thresholds

Conditions are 4.5 V < Vppa5 < 5.5 V Temperature from —40°C to +140°C, unless otherwise noted

Num | C Rating Symbol Min Typ Max Unit
1 P | Input high voltage VIH 1.75 — — \%
2 | P [Input low voltage VL — — 0.75 \Y
3 | C |Input hysteresis VHYS — 100 — mvV

A.1.10 Supply Currents

This section describes the current consumption characteristics of the device as well as the conditions for
the measurements.

A.1.10.1 Measurement Conditions

All measurements are without output loads. Unless otherwise noted the currents are measured in single
chip mode and the CPU and XGATE code is executed from RAM, Vpp35=5.5V, internal voltage regulator
is enabled and the bus frequency is 40MHz using a 4-MHz external clock source (PE7=XCLKS=0).
Production testing is performed using a square wave signal at the EXTAL input.
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Appendix A Electrical Characteristics

A
Table A-23. PLL Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num | C Rating Symbol Min Typ Max Unit
1 | P | Self clock mode frequency fsem 1 — 55 MHz
2 | D [VCO locking range fvco 8 — 80 MHz
3 | D | Lock detector transition from acquisition to tracking mode [Agrkl 3 — 4 %!
4 | D |Lock detection IALock] 0 — 1.5 %!
5 | D [Unlock detection [Aunil 0.5 — 25 %!
6 D [ Lock detector transition from tracking to acquisition mode |Ayndl 6 — 8 %!
7 | C | PLLON total stabilization delay (auto mode)? tstab — 0.24 — ms
8 | D |PLLON acquisition mode stabilization delay? tacq — 0.09 — ms
9 | D |PLLON tracking mode stabilization delay? tal — 0.16 — ms
10 | D | Fitting parameter VCO loop gain Ky — -195 — MHz/V
11 | D | Fitting parameter VCO loop frequency f — 126 — MHz
12 | D | Charge pump current acquisition mode | ich | — 38.5 — A
13 | D | Charge pump current tracking mode | ich | — 3.5 — UA
14 | C | Jitter fit parameter 12 i — 0.9 1.3 %
15 | C |Jitter fit parameter 22 i — 0.02 0.12 %

% deviation from target frequency

2 f o= 4 MHz, fgys = 40 MHz equivalent f,co = 80 MHz: REFDV = #$00, SYNR = #$09, Cg = 4.7 nF, Cp = 470 pF, Rg = 4.7 kQ

A.6

MSCAN

Table A-24. MSCAN Wake-up Pulse Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num | C Rating Symbol Min Typ Max Unit
1 P | MSCAN wakeup dominant pulse filtered twup — — 2 us
2 | P [ MSCAN wakeup dominant pulse pass twup 5 — — us
MC9S12XDP512 Data Sheet, Rev. 2.21
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Table A-31. Example 2b: Emulation Expanded Mode Timing Vppss = 5.0 V (EWAITE = 0)

1 Stretch 2 Stretch 3 Stretch
No. | C Characteristict Symbol Cycle Cycles Cycles Unit
Min | Max [ Min | Max [ Min | Max

— | — | Internal cycle time teye 25 25 25 25 25 25 ns
1 — | Cycle time teyce 50 oo 75 oo 100 oo ns
2 D | Pulse width, E high PWey 115 14 115 14 115 14 ns
3 D | E falling to sampling E rising teFsr 35 395 60 64.5 85 89.5 ns
4 D | Address delay time tap — 5 — 5 — 5 ns
5 D [Address hold time tAH 0 — 0 — 0 — ns
6 | D |IVD delay time? tvob — 4.5 — 4.5 — 4.5 ns
7 | D |IVD hold time? tivDH 0 — 0 — 0 — ns
8 D |Read data setup time Maskset L15Y tbsr 12 — 12 — 12 — ns
D |Read data setup time Maskset M84E thsr 15 — 15 — 15 — ns
9 D |Read data hold time tbHR 0 — 0 — 0 — ns
10 D [Write data delay time tbpw — 5 — 5 — 5 ns
11 | D |Write data hold time tDHwW 0 — 0 — 0 — ns
12 D |Read/write data delay time3 tRwD -1 5 -1 5 -1 5 ns

1 Typical supply and silicon, room temperature only

2 Includes also ACCX, IQSTATX
3 Includes LSTRB
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