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Document Number: MC9S08DZ128AD

Rev.1, 07/2011

Addendum Rev.1 to Rev. 1 of the
MC9S08DZ128 Series Data Sheet

This addendum identifies changes to Rev. 1 of the MC9S08DZ128 Series Data Sheet. The changes

described in this addendum have not been implemented in the specified pages.

1

Pin Availability by Package Pin-Count

‘Location: ‘Table 2-1, Page 34

Pin assignmentsfor rows numbered 9— 15 intable 2-1 required updating. The correct information should

be:
Pin Number <-- Lowest Priority --> Highest
Port
100 64 48 Pin/interrupt Alt 1 Alt 2
9 7 4 Vop
10 8 5 Vss
1 9 6 PTGO EXTAL
12 10 7 | PTG XTAL
13 11 8 RESET
14 — — PTJ2 PIJ2 TPM3CH2
15 — — PTJ3 PIJ3 TPM3CHS3
2 Edge-Aligned PWM Mode

‘Location: ‘Section 16.4.2.3, Page 373
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Revision History

To provide the most up-to-date information, the revision of our documents on the World Wide Web will be

the most current. Your printed copy may be an earlier revision. To verify you have the latest information
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The following revision history table summarizes changes contained in this document.

Revision Revision Lo
Number Date Description of Changes
1 4/2008 Initial Release
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Chapter 4 Memory

A strictly monitored procedure must be obeyed or the command will not be accepted. This
minimizes the possibility of any unintended changes to the memory contents. The command
complete flag (FCCF) indicates when a command is complete. The command sequence must be
completed by clearing FCBEF to launch the command. Figure 4-11 isaflowchart for executing all
of the commands except for burst programming and sector erase abort.

4. Wait until the FCCF bit in FSTAT is set. As soon as FCCF= 1, the operation has completed
successfully.

WRITE TO FeDiv() () Required only once

after reset.
r PROGRAM AND < START )
ERASE FLOW

CLEAR ERROR

/

WRITE TO FLASH OR EEPROM TO
BUFFER ADDRESS AND DATA

Y

WRITE COMMAND TO FCMD

Y

WRITE 1 TO FCBEF @) Wait at least four bus cycles
TO LAUNCH COMMAND before checking FCBEF or FCCF.
AND CLEAR FCBEF @

Y YES
< FF;X'(%E%E? »( ERROREXIT

NO

\

Figure 4-11. Program and Erase Flowchart

4.6.4 Burst Program Execution

The burst program command is used to program sequential bytes of datain less time than would be
required using the standard program command. This is possible because the high voltage to the FLASH
array does not need to be disabled between program operations. Ordinarily, when a program or erase
command isissued, an internal charge pump associated with the FLASH memory must be enabled to
supply high voltage to the array. Upon completion of the command, the charge pump is turned off. When

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 5 Resets, Interrupts, and General System Control

5.8.2 System Reset Status Register (SRS)

Thishigh page register includes read-only status flagsto indicate the source of the most recent reset. When
adebug host forces reset by writing 1 to BDFR in the SBDFR register, none of the status bitsin SRS will
be set. Writing any value to this register address causes a COP reset when the COP is enabled except the
values 0x55 and OxAA. Writing a 0x55-0xAA sequence to this address clears the COP watchdog timer
without affecting the contents of this register. The reset state of these bits depends on what caused the
MCU to reset.

7 6 5 4 3 2 1
R POR PIN COP ILOP ILAD LOC LvD 0

w Writing 0x55, OXAA to SRS address clears COP watchdog timer.
POR: 1 0 0 0 0 0 1 0
LVD: 0 0 0 0 0 0 1 0
Anyrc;tsheetf 0 Note(®) Note® Note@ Note(?) 0 0 0

1 Any of these reset sources that are active at the time of reset entry will cause the corresponding bit(s) to be set; bits
corresponding to sources that are not active at the time of reset entry will be cleared.

Figure 5-3. System Reset Status (SRS)

Table 5-3. SRS Register Field Descriptions

Field Description
7 Power-On Reset — Reset was caused by the power-on detection logic. Because the internal supply voltage was
POR ramping up at the time, the low-voltage reset (LVD) status bit is also set to indicate that the reset occurred while

the internal supply was below the LVD threshold.
0 Reset not caused by POR.
1 POR caused reset.

6 External Reset Pin — Reset was caused by an active-low level on the external reset pin.
PIN 0 Reset not caused by external reset pin.
1 Reset came from external reset pin.

5 Computer Operating Properly (COP) Watchdog — Reset was caused by the COP watchdog timer timing out.
COP This reset source can be blocked by COPT bits = 0:0.
0 Reset not caused by COP timeout.
1 Reset caused by COP timeout.

4 lllegal Opcode — Reset was caused by an attempt to execute an unimplemented or illegal opcode. The STOP
ILOP instruction is considered illegal if stop is disabled by STOPE = 0 in the SOPT register. The BGND instruction is
considered illegal if active background mode is disabled by ENBDM = 0 in the BDCSC register.

0 Reset not caused by an illegal opcode.
1 Reset caused by an illegal opcode.

3 lllegal Address — Reset was caused by an attempt to access either data or an instruction at an unimplemented
ILAD memory address.
0 Reset not caused by an illegal address.
1 Reset caused by an illegal address.

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 6 Parallel Input/Output Control

6.5.1.3 Port A Pull Enable Register (PTAPE)
7 6 5 4 3 2 1 0
PTAPE7 PTAPEG6 PTAPES PTAPE4 PTAPE3 PTAPE2 PTAPE1 PTAPEO
w
Reset: 0 0 0 0 0 0 0 0
Figure 6-5. Internal Pull Enable for Port A Register (PTAPE)
Table 6-3. PTAPE Register Field Descriptions
Field Description
7:0 Internal Pull Enable for Port A Bits — Each of these control bits determines if the internal pull-up or pull-down
PTAPE[7:0] | device is enabled for the associated PTA pin. For port A pins that are configured as outputs, these bits have no
effect and the internal pull devices are disabled.
0 Internal pull-up/pull-down device disabled for port A bit n.
1 Internal pull-up/pull-down device enabled for port A bit n.
NOTE
Pull-down devices only apply when using pin interrupt functions, when
corresponding edge select and pin select functions are configured.
6.5.1.4 Port A Slew Rate Enable Register (PTASE)
7 6 5 4 3 2 1 0
R
PTASE7 PTASEG6 PTASES PTASE4 PTASE3 PTASE2 PTASE1 PTASEO
w
Reset: 0 0 0 0 0 0 0 0
Figure 6-6. Slew Rate Enable for Port A Register (PTASE)
Table 6-4. PTASE Register Field Descriptions
Field Description
7:0 Output Slew Rate Enable for Port A Bits — Each of these control bits determines if the output slew rate control
PTASE[7:0] |is enabled for the associated PTA pin. For port A pins that are configured as inputs, these bits have no effect.
0 Output slew rate control disabled for port A bit n.
1 Output slew rate control enabled for port A bit n.

Note: Slew rate reset default values may differ between engineering samples and final production parts. Always initialize slew
rate control to the desired value to ensure correct operation.
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Chapter 6 Parallel Input/Output Control

6.5.4

Port D Registers

Port D is controlled by the registers listed below.

6.5.4.1 Port D Data Register (PTDD)
7 6 5 4 3 2 1 0
R
PTDD7 PTDD6 PTDD5 PTDD4 PTDD3 PTDD2 PTDD1 PTDDO
W
Reset: 0 0 0 0 0 0 0 0
Figure 6-24. Port D Data Register (PTDD)
Table 6-22. PTDD Register Field Descriptions
Field Description
7:0 Port D Data Register Bits — For port D pins that are inputs, reads return the logic level on the pin. For port D
PTDD[7:0] |pins that are configured as outputs, reads return the last value written to this register.
Writes are latched into all bits of this register. For port D pins that are configured as outputs, the logic level is
driven out the corresponding MCU pin.
Reset forces PTDD to all Os, but these 0s are not driven out the corresponding pins because reset also
configures all port pins as high-impedance inputs with pull-ups/pull-downs disabled.
6.5.4.2 Port D Data Direction Register (PTDDD)
7 6 5 4 3 2 1 0
R
PTDDD7 PTDDD6 PTDDDS5 PTDDD4 PTDDD3 PTDDD2 PTDDD1 PTDDDO
W
Reset: 0 0 0 0 0 0 0 0
Figure 6-25. Port D Data Direction Register (PTDDD)
Table 6-23. PTDDD Register Field Descriptions
Field Description
7:0 Data Direction for Port D Bits — These read/write bits control the direction of port D pins and what is read for
PTDDDI[7:0] | PTDD reads.
0 Input (output driver disabled) and reads return the pin value.
1 Output driver enabled for port D bit n and PTDD reads return the contents of PTDDn.
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6.5.8

Chapter 6 Parallel Input/Output Control

Port H Registers

Port H is controlled by the registers listed below.

6.5.8.1 Port H Data Register (PTHD)
7 6 5 4 3 2 1 0
R
PTHD7 PTHD6 PTHD5 PTHD4 PTHD3 PTHD2 PTHD1 PTHDO
W
Reset: 0 0 0 0 0 0 0 0
Figure 6-47. Port H Data Register (PTHD)
Table 6-45. PTHD Register Field Descriptions
Field Description
7:0 Port H Data Register Bits — For port H pins that are inputs, reads return the logic level on the pin. For port H
PTHD[7:0] |pins that are configured as outputs, reads return the last value written to this register.
Writes are latched into all bits of this register. For port H pins that are configured as outputs, the logic level is
driven out the corresponding MCU pin.
Reset forces PTHD to all Os, but these 0s are not driven out the corresponding pins because reset also
configures all port pins as high-impedance inputs with pull-ups disabled.
6.5.8.2 Port H Data Direction Register (PTHDD)
7 6 5 4 3 2 1 0
R
PTHDD7 PTHDD6 PTHDDS PTHDD4 PTHDD3 PTHDD2 PTHDD1 PTHDDO
W
Reset: 0 0 0 0 0 0 0 0
Figure 6-48. Port H Data Direction Register (PTHDD)
Table 6-46. PTHDD Register Field Descriptions
Field Description
7:0 Data Direction for Port H Bits — These read/write bits control the direction of port H pins and what is read for
PTHDDI[7:0] | PTHD reads.
0 Input (output driver disabled) and reads return the pin value.
1 Output driver enabled for port H bit n and PTHD reads return the contents of PTHDn.
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Chapter 7 Central Processor Unit (SO8CPUV5)

The RTC instruction is used to terminate subroutines invoked by a CALL instruction. RTC unstacks the
PPAGE value and the return address, the queueisrefilled, and execution resumes with the next instruction
after the corresponding CALL.

The actual sequence of operations that occur during execution of RTC is:
1. Thereturn value of the 8-bit PPAGE register is pulled from the stack.
2. The 16-bit return addressis pulled from the stack and loaded into the PC.
3. Thereturn PPAGE value is written to the PPAGE register.
4. The queueisrefilled and execution begins at the new address.
Since the return operation isimplemented as a single uninterruptable CPU instruction, the RTC can be

executed from anywhere in memory, including from a different page of extended memory in the overlay
window.

The CALL and RTC instructions behave like JSR and RTS, except they have slightly longer execution
times. Since extra execution cycles are required, routinely substituting CALL/RTC for JSSR/RTS is not
recommended. JSR and RT S can be used to access subroutinesthat arelocated outside the program overlay
window or on the same memory page. However, if a subroutine can be called from other pages, it must be
terminated with an RTC. In this case, since RTC unstacks the PPAGE value as well as the return address,
all accesses to the subroutine, even those made from the same page, must use CALL instructions.

MC9S08DZ128 Series Data Sheet, Rev. 1

152 Freescale Semiconductor



Chapter 8 Multi

8.3.4

R
W

Reset:

-Purpose Clock Generator (SO8MCGV2)

MCG Status and Control Register (MCGSC)

7 6 5 4 3 2 1 0
LOLS LOCK PLLST IREFST CLKST OSCINIT
FTRIM!
0 0 0 1 0 0 0

Figure 8-6. MCG Status and Control Register (MCGSC)

1 Avalue for FTRIM is loaded during reset from a factory programmed location when not in any BDM mode. If in a BDM
mode, a default value of 0x0 is loaded.

Table 8-6. MCG Status and Control Register Field Descriptions

Field

Description

LOLS

Loss of Lock Status — This bit is a sticky indication of lock status for the FLL or PLL. LOLS is set when lock
detection is enabled and after acquiring lock, the FLL or PLL output frequency has fallen outside the lock exit
frequency tolerance, D . LOLIE determines whether an interrupt request is made when set. LOLS is cleared by
reset or by writing a logic 1 to LOLS when LOLS is set. Writing a logic 0 to LOLS has no effect.

0 FLL or PLL has not lost lock since LOLS was last cleared.

1 FLL or PLL has lost lock since LOLS was last cleared.

LOCK

Lock Status — Indicates whether the FLL or PLL has acquired lock. Lock detection is disabled when both the
FLL and PLL are disabled. If the lock status bit is set, changing the value of DMX32, DRS and IREFS bits in FBE,
FBI, FEE and FEI modes; DIV32 bit in FBE and FEE modes; TRIM[7:0] bits in FBI and FEI modes; RDIV[2:0]
bits in FBE, FEE, PBE and PEE modes; VDIV[3:0] bits in PBE and PEE modes; and PLLS bit, causes the lock
status bit to clear and stay clear until the FLL or PLL has reacquired lock. Entry into BLPI, BLPE or stop mode
also causes the lock status bit to clear and stay cleared until the exit of these modes and the FLL or PLL has
reacquired lock.

0 FLL or PLL is currently unlocked.

1 FLL or PLL is currently locked.

PLLST

PLL Select Status — The PLLST bit indicates the current source for the PLLS clock. The PLLST bit does not
update immediately after a write to the PLLS bit due to internal synchronization between clock domains.

0 Source of PLLS clock is FLL clock.

1 Source of PLLS clock is PLL clock.

4
IREFST

Internal Reference Status — The IREFST bit indicates the current source for the reference clock. The IREFST

bit does not update immediately after a write to the IREFS bit due to internal synchronization between clock

domains.

0 Source of reference clock is external reference clock (oscillator or external clock source as determined by the
EREFS bit in the MCGC2 register).

1 Source of reference clock is internal reference clock.

3.2
CLKST

Clock Mode Status — The CLKST bits indicate the current clock mode. The CLKST bits do not update
immediately after a write to the CLKS bits due to internal synchronization between clock domains.

00 Encoding 0 — Output of FLL is selected.

01 Encoding 1 — Internal reference clock is selected.

10 Encoding 2 — External reference clock is selected.

11 Encoding 3 — Output of PLL is selected.
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Chapter 10 Analog-to-Digital Converter (SO8ADC12V1)

ADCSC1 = 0x41 (% 01000001)

Bit 7 COoCo 0 Read-only flag which is set when a conversion conpl etes
Bit 6 Al EN 1 Conversion conplete interrupt enabled

Bit 5 ADCO 0 One conversion only (continuous conversions di sabl ed)
Bit 4:0 ADCH 00001 I nput channel 1 selected as ADC i nput channel

ADCRH/L = 0xxx

Hol ds results of conversion. Read high byte (ADCRH) before | ow byte (ADCRL) so that
conversion data cannot be overwitten with data fromthe next conversion.

ADCCVH/L = 0xxx

Hol ds compare val ue when conpare function enabl ed

APCTL 1=0x02
AD1 pin I/O control disabled. Al other AD pins remain general purpose |/O pins

APCTL2=0x00

Al'l other AD pins remain general purpose |I/0O pins

Reset

Y

Initialize ADC

ADCCFG = 0x98
ADCSC2 = 0x00
ADCSC1 = 0x41

)
—

Y

Check No
COCO=1? —

Yes
Y

Read ADCRH
Then ADCRL To
Clear COCO Bit

Y

Continue

Figure 10-13. Initialization Flowchart for Example
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Chapter 12 Freescale’s Controller Area Network (SO8MSCANV1)

Table 12-20. CANIDARO—CANIDARS Register Field Descriptions

Field Description

7:0 Acceptance Code Bits — AC[7:0] comprise a user-defined sequence of bits with which the corresponding bits
AC[7:0] of the related identifier register (IDRn) of the receive message buffer are compared. The result of this comparison
is then masked with the corresponding identifier mask register.

7 6 5 4 3 2 1 0
R
W AC7 ACG6 AC5 AC4 AC3 AC2 AC1 ACO
Reset 0 0 0 0 0 0 0 0

Figure 12-20. MSCAN Identifier Acceptance Registers (Second Bank) — CANIDAR4—-CANIDAR7

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

Table 12-21. CANIDAR4-CANIDAR7 Register Field Descriptions

Field Description

7.0 Acceptance Code Bits — AC[7:0] comprise a user-defined sequence of bits with which the corresponding bits
AC[7:0] of the related identifier register (IDRn) of the receive message buffer are compared. The result of this comparison
is then masked with the corresponding identifier mask register.

12.3.16 MSCAN ldentifier Mask Registers (CANIDMRO-CANIDMR7)

The identifier mask register specifies which of the corresponding bits in the identifier acceptance register
are relevant for acceptance filtering. To receive standard identifiers in 32 bit filter mode, it is required to
program the last three bits (AM[2:0]) in the mask registers CANIDMR1 and CANIDMRS5 to “don’t care.”
To receive standard identifiers in 16 bit filter mode, it is required to program the last three bits (AM[2:0])
in the mask registers CANIDMR1, CANIDMR3, CANIDMRS5, and CANIDMRY7 to “don’t care.”

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

Figure 12-21. MSCAN Identifier Mask Registers (First Bank) — CANIDMRO-CANIDMR3

Read: Anytime
Write: Anytime in initialization mode (INITRQ =1 and INITAK = 1)
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Chapter 13 Serial Peripheral Interface (S08SPIV3)

The most common uses of the SPI system include connecting simple shift registers for adding input or
output ports or connecting small peripheral devices such as serial A/D or D/A converters. Although
Figure 13-2 shows a system where data is exchanged between two M CUs, many practical systemsinvolve
simpler connections where data is unidirectionally transferred from the master MCU to adlave or from a
slave to the master MCU.

13.1.2.2 SPI Module Block Diagram

Figure 13-3 isablock diagram of the SPI module. The central element of the SPI isthe SPI shift register.
Data is written to the double-buffered transmitter (write to SPIxD) and gets transferred to the SPI shift
register at the start of a data transfer. After shifting in abyte of data, the datais transferred into the
double-buffered receiver where it can be read (read from SPIXD). Pin multiplexing logic controls
connections between MCU pins and the SPI module.

When the SPI is configured as a master, the clock output is routed to the SPSCK pin, the shifter output is
routed to MOSI, and the shifter input is routed from the M1SO pin.

When the SPI is configured as a slave, the SPSCK pin is routed to the clock input of the SPI, the shifter
output is routed to M1SO, and the shifter input is routed from the MOSI pin.

In the external SPI system, simply connect all SPSCK pins to each other, all MISO pins together, and all
MOSI pinstogether. Peripheral devices often use dlightly different names for these pins.

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 15 Real-Time Counter (SO8RTCV1)

15.1.4 Block Diagram
The block diagram for the RTC moduleis shown in Figure 15-2.

LPO ——®  Clock
ERCLK 3 Source
Select
IRCLK ———
? E 8-Bit Modulo Vop
RTCLKS (RTCMOD) L
Background D Q RTC
Mode Interrupt
Request
. —
RTCLKS[0] 8-Bit Comparator E . )
RTC {} were | FE]
Prescaler | Clock 8-Bit Counter RTIF
Divide-By [ » (RTCCNT)

Figure 15-2. Real-Time Counter (RTC) Block Diagram

15.2 External Signal Description
The RTC does not include any off-chip signals.

15.3 Register Definition
The RTC includes a status and control register, an 8-bit counter register, and an 8-bit modulo register.

Refer to the direct-page register summary in the memory section of this document for the absol ute address
assignments for all RTC registers.This section refers to registers and control bits only by their names and
relative address off sets.
Table 15-1 isasummary of RTC registers.

Table 15-1. RTC Register Summary

Name 7 6 5 4 3 2 1 0
R
RTCSC RTIF RTCLKS RTIE RTCPS

w
R RTCCNT

RTCCNT
w
R

RTCMOD RTCMOD
w

MC9S08DZ128 Series Data Sheet, Rev. 1
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Chapter 16 Timer/PWM Module (SO8TPMV3)

16.3 Register Definition

This section consists of register descriptions in address order. A typical MCU system may contain multiple
TPMs, and each TPM may have one to eight channels, so register names include placeholder characters to
identify which TPM and which channel is being referenced. For example, TPMxCnSC refers to timer
(TPM) x, channel n. TPM1C2SC would be the status and control register for channel 2 of timer 1.

16.3.1 TPM Status and Control Register (TPMxSC)

TPMxSC contains the overflow status flag and control bits used to configure the interrupt enable, TPM
configuration, clock source, and prescale factor. These controls relate to all channels within this timer
module.

7 6 5 4 3 2 1 0
R TOF
TOIE CPWMS CLKSB CLKSA PS2 PS1 PSO
w 0
Reset 0 0 0 0 0 0 0 0

Figure 16-7. TPM Status and Control Register (TPMxSC)

Table 16-2. TPMxSC Field Descriptions

Field Description
7 Timer overflow flag. This read/write flag is set when the TPM counter resets to 0x0000 after reaching the modulo
TOF value programmed in the TPM counter modulo registers. Clear TOF by reading the TPM status and control

register when TOF is set and then writing a logic 0 to TOF. If another TPM overflow occurs before the clearing
sequence is complete, the sequence is reset so TOF would remain set after the clear sequence was completed
for the earlier TOF. This is done so a TOF interrupt request cannot be lost during the clearing sequence for a
previous TOF. Reset clears TOF. Writing a logic 1 to TOF has no effect.

0 TPM counter has not reached modulo value or overflow

1 TPM counter has overflowed

6 Timer overflow interrupt enable. This read/write bit enables TPM overflow interrupts. If TOIE is set, an interrupt is
TOIE generated when TOF equals one. Reset clears TOIE.
0 TOF interrupts inhibited (use for software polling)
1 TOF interrupts enabled

5 Center-aligned PWM select. When present, this read/write bit selects CPWM operating mode. By default, the
CPWMS | TPM operates in up-counting mode for input capture, output compare, and edge-aligned PWM functions. Setting
CPWMS reconfigures the TPM to operate in up/down counting mode for CPWM functions. Reset clears CPWMS.
0 All channels operate as input capture, output compare, or edge-aligned PWM mode as selected by the

MSnB:MSnA control bits in each channel’s status and control register.
1 All channels operate in center-aligned PWM mode.

MC9S08DZ128 Series Data Sheet, Rev. 1

362 Freescale Semiconductor



Chapter 17 Development Support

17.2.3 BDC Commands

BDC commands are sent serially from a host computer to the BKGD pin of the target HCS08 MCU. All
commands and data are sent M SB-first using acustom BDC communications protocol. Active background
mode commands require that the target MCU is currently in the active background mode while
non-intrusive commands may beissued at any time whether the target MCU isin active background mode
or running a user application program.

Table 17-1 shows all HCS08 BDC commands, a shorthand description of their coding structure, and the
meaning of each command.

Coding Structure Nomenclature

This nomenclature is used in Table 17-1 to describe the coding structure of the BDC commands.

Commands begin with an 8-bit hexadecimal command code in the host-to-target
direction (most significant bit first)

[ = separates parts of the command
d = deay 16target BDC clock cycles
AAAA = al6-bit addressin the host-to-target direction
RD = 8bitsof read datain the target-to-host direction
WD = 8hitsof write datain the host-to-target direction
RD16 = 16 bitsof read datain the target-to-host direction
WD16 = 16 bitsof write datain the host-to-target direction
SS = thecontents of BDCSCR in the target-to-host direction (STATUS)
CC = 8hitsof writedatafor BDCSCR in the host-to-target direction (CONTROL)
RBKP = 16 bitsof read datain the target-to-host direction (from BDCBKPT breakpoint
register)
WBKP = 16 bitsof write datain the host-to-target direction (for BDCBKPT breakpoint register)
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Appendix A Electrical Characteristics

Table A-3. Thermal Characteristics

Num cC Rating Symbol Value Unit
Operating temperature range (packaged) T to Ty
pt Ta —40to 85
! \% —40 to 105 °C
M —40to 125
2 T Maximum junction temperature T; 135
2.3

Thermal resistance
Single-layer board

D 100-pin LQFP 61
3 64-pin LQFP 03a 67 °CIW
48-pin LQFP 75

Thermal resistance?3

Four-layer board

4 100-pin LQFP 48
D 64-pin LQFP 03 49 °CIW
48-pin LQFP 52

1 Freescale may eliminate a test insertion at a particular temperature from the production test flow once sufficient
data has been collected and is approved.

2 Junction temperature is a function of die size, on-chip power dissipation, package thermal resistance, mounting
site (board) temperature, ambient temperature, air flow, power dissipation of other components on the board,
and board thermal resistance.

3 Junction to Ambient Natural Convection

The average chip-junction temperature (T 3 in °C can be obtained from:

Ty=Ta +(Ppx06;4) Eqn. A-1
where:

Ta = Ambient temperature, °C

01 = Package thermal resistance, junction-to-ambient, °C/W

Pb = Pint+ Pijo

Pint = lpp X Vpp, Watts — chip internal power

Pijo = Power dissipation on input and output pins — user determined

For most applications, P, << P;+ and can be neglected. An approximate relationship between Py and T
(if P;jo isneglected) is:

Pp =K + (Tj + 273°C) Eqn. A-2
Solving equations 1 and 2 for K gives:

K =Pp x (T +273°C) + ;5 X (Pp)? Egn. A-3
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Table A-7. Supply Current Characteristics (continued)

Num | C Parameter Symbol \g\'a)D Typt Max? Unit
8 P | Adder to stop3 for oscillator enabled’ 5 5 8
| (EREFSTEN =1) S3loposc [ : 5 WA

Run Ipp (MA)

Typical are measured at 25°C. See Figure A-8 through Figure A-10 for typical curves across
voltage/temperature.

Max values in this column apply for the full operating temperature range of the device unless otherwise
noted.

All modules except ADC active, ICS configured for FBE, and does not include any dc loads on port pins
All modules except ADC active, ICS configured for FEI, and does not include any dc loads on port pins

Stop currents are tested in production for 25°C on all parts. Tests at other temperatures depend upon the
part number suffix and maturity of the product. Freescale may eliminate a test insertion at a particular
temperature from the production test flow once sufficient data has been collected and approved.

Most customers are expected to find that auto-wakeup from stop2 or stop3 can be used instead of the
higher current wait mode.

Values given under the following conditions: low range operation (RANGE = 0) with a 32.768kHz crystal
and low power mode (HGO = 0).

18 I I I /,"’—
PEI or FEI (mid range DCO) —- — ="
16 FEI (low range DCO) —— <l
FBE -- - -
14
12
2.7
10 ol
L~
8
2.7

4 4.

20 .

0

01 2 4 8 16 20

fhus (MHz)

Figure A-5. Typical Run Ipp vs. Bus Frequency (Vpp = 5V)
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A.12.2 Timer/PWM

Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that
can be used as the optional external source to the timer counter. These synchronizers operate from the
current bus rate clock.

Table A-14. TPM Input Timing

Num C Rating Symbol Min Max Unit
1 — | External clock frequency frPMext dc fus/4 MHz
2 — External clock period TPMext 4 — teye
3 D External clock high time teikh 1.5 — teye
4 D External clock low time tei 15 — teye
5 D Input capture pulse width ticpw 1.5 — teye

<« et ————>»
<«— loikh —»

.
TPMxCHn /

telkd

Figure A-13. Timer External Clock

~«—Llicpw —>
<L
TPMxCHn
TPMxCHnN /
|
<—t|cpw—>

Figure A-14. Timer Input Capture Pulse
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A.14 EMC Performance

Electromagnetic compatibility (EMC) performance is highly dependant on the environment in which the
MCU resides. Board design and layout, circuit topology choices, location and characteristics of external
components as well as MCU software operation all play a significant role in EMC performance. The
system designer should consult Freescal e applications notes such as AN2321, AN1050, AN1263,
AN2764, and AN1259 for advice and guidance specifically targeted at optimizing EMC performance.

A.14.1 Radiated Emissions

Microcontroller radiated RF emissions are measured from 150 kHz to 1 GHz using the TEM/GTEM Cell
method in accordance with the IEC 61967-2 and SAE J1752/3 standards. The measurement is performed
with the microcontroller installed on a custom EM C eval uation board while running specialized EMC test
software. The radiated emissions from the microcontroller are measured in aTEM cell in two package
orientations (North and East). For more detailed information concerning the eval uation results, conditions
and setup, please refer to the EMC Evaluation Report for this device.

The maximum radiated RF emissions of the tested configuration in all orientations are less than or equal
to the reported emissions levels.

Table A-18. Radiated Emissions

1
Parameter Symbol Conditions Frequency fosc/fepu IESI\;?(') Unit
VRE_TEM VDD =5V 0.15 - 50 MHz 14 dBl.,lV
TA = +250C
100 LQFP 50 — 150 MHz 21
Radiated emissions, 150 =500 MHz | 16 MHz Crystal 6
electric field 500 — 1000 MHz 20 MHz Bus 5
IEC Level L —
SAE Level 3 —

1 Data based on qualification test results.
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