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Figure 1-2 MC9S12DJ64 Memory Map out of Reset

$1000
Unimplemented Unimplemented
Y Y
$4000
$8000
EXTERN
$C000
$FFOO """ 1 [T 777
VECZORS VECTORS
$FFFF
EXPANDED NORMAL SPECIAL
SINGLE CHIP SINGLE CHIP

$4000

$7FFF

35000

$BFFF

$CO000

$FFFF

SHFO0

$FEFF

REGISTERS
(Mappable to any 2K

Boundary within the
first 32K)

1K Bytes EEPROM
(Mappable to any 2K
Boundary; 1K mapped two
times in the 2K address
space)

4K Bytes RAM
(Mappable to any 4K
Boundary)

16K Fixed Flash

Page $3E = 62

(This is dependant on the
state of the ROMHM bit)

16K Page Window
4 x 16K Flash EEPROM
pages

16K Fixed Flash
Page $3F = 63

BDM
(if active)

@ MOTOROLA

27



$0010 - $0014

Address Name
$0012 INITEE
$0013 MISC

$0014 Reserved

$0015 - $0016

Address Name
$0015 ITCR
$0016 ITEST

$0017 - $0019

Address Name
$0017 -
$0019 Reserved

$001A - $001B

Address Name

$001A PARTIDH

$001B PARTIDL

$001C - $001D

Address Name

$001C MEMSIZ0

$001D MEMSIZ1

$001E - $001E

Address Name

$001E INTCR
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MMC map 1 of 4 (HCS12 Module Mapping Control)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
EE15 | EE14 | EE13 | EE12 | EE11l 0 0 EEON
0 0 0 0 EXSTR1 | EXSTRO | ROMHM | ROMON
0 0 0 0 0 0 0 0
INT map 1 of 2 (HCS12 Interrupt)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 WRINT | ADR3 | ADR2 | ADR1 | ADRO
INTE INTC INTA INT8 INT6 INT4 INT2 INTO
Reserved
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
Device ID Register (Table 1-4)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8
ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO

MMC map 3 of 4 (HCS12 Module Mapping Control, Table 1-5)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
reg_sw0 0 eep_swl | eep_swO 0 ram_sw2 | ram_swl | ram_swO
rom_sw1 | rom_swO 0 0 0 0 pag_swl | pag_swO

MEBI map 2 of 3 (HCS12 Multiplexed External Bus Interface)

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

IRQE

IRQEN

0

0

0

0

0

0

31




MC9S12DJ64 Device User Guide — V01.20

$00AO0 - $00C7 PWM (Pulse Width Modulator 8 Bit 8 Channel)
Address  Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$00A0  PwmscLB R4l g7 6 5 4 3 2 1 Bit 0
Write:
PWMSCNTA Read:| 0 0 0 0 0 0 0 0
$00AA Test Only Write:
PWMSCNTB Read:| 0 0 0 0 0 0 0 0
$00AB Test Only Write:
Read:| Bit7 6 5 4 3 2 1 Bit 0
$O0AC — PWMCNTO e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$O00AD  PWMCNTL e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$O0AE  PWMCNT2 e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$O0AF  PWMCNTS e ™0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$00BO  PWMCNT4 e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$O0BL  PWMCNTS e 0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$00B2  PWMCNT6 .m0 0 0 0 0 0 0 0
Read:| Bit7 6 5 4 3 2 1 Bit 0
$00B3  PWMCNT7 e ™0 0 0 0 0 0 0 0
$00B4  PWMPERO R%%l g7 6 5 4 3 2 1 Bit 0
Write:
$00B5  PWMPERL R%%| g7 6 5 4 3 2 1 Bit 0
Write:
$00B6  PWMPER2 %%l g7 6 5 4 3 2 1 Bit 0
Write:
$00B7  PWMPER3 1%l g7 6 5 4 3 2 1 Bit 0
Write:
$00B8  PWMPER4 19241 g7 6 5 4 3 2 1 Bit 0
Write:
$00B9  PWMPERs 1%l g7 6 5 4 3 2 1 Bit 0
Write:
$00BA  PWMPERs 194! g7 6 5 4 3 2 1 Bit 0
Write:
$00BB  PWMPER? R9%| g7 6 5 4 3 2 1 Bit 0
Write:
$00BC  PWMDTYo 1%l g7 6 5 4 3 2 1 Bit 0
Write:
$00BD  PWMDTYL 1%l g7 6 5 4 3 2 1 Bit 0
Write:
$00BE  PWMDTY2 R4l g7 6 5 4 3 2 1 Bit 0
Write:
$00BF  PWMDTY3 R4l g7 6 5 4 3 2 1 Bit 0
Write:
$00C0  PWMDTY4 R4l gis 6 5 4 3 2 1 Bit 0
Write:
$00C1  PWMDTY5 R€dl gis 6 5 4 3 2 1 Bit 0
Write:
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$00AO0 - $00C7

Address
$00C2

$00C3

$00C4

$00C5

$00C6

$00C7

Name

PWMDTY6

PWMDTY7

PWMSDN

Reserved

Reserved

Reserved

$00C8 - $00CF

Address
$00C8

$00C9

$00CA

$00CB

$00CC

$00CD

$00CE

$00CF

Name

SCIOBDH

SCIOBDL

SCIOCR1

SCIOCR2

SCIOSR1

SCIOSR2

SCIODRH

SCIODRL

$00D0 - $00D7

Address
$00DO

$00D1
$00D2
$00D3

$00D4
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Name

SCI1BDH

SCI1BDL

SCI1CR1

SCI1CR2

SCI1SR1

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
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PWM (Pulse Width Modulator 8 Bit 8 Channel)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
0 PWM7IN
PWMIF | PWMIE |PWMRSTRT | PWMLVL PWM7INL | PWM7ENA
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
SCI0 (Asynchronous Serial Interface)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBRS8
SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO
LOOPS |SCISWAI| RSRC M WAKE ILT PE PT
TIE TCIE RIE ILIE TE RE RWU SBK
TDRE TC RDRF | IDLE OR NF FE PF
0 0 0 0 0 BRK13 | TXDIR [
R8 T8 0 0 0 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T1 TO
SCI1 (Asynchronous Serial Interface)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBRS
SBR7 | SBR6 | SBR5 | SBR4 | SBR3 | SBR2 | SBR1 | SBRO
LOOPS |SCISWAI| RSRC M WAKE ILT PE PT
TIE TCIE RIE ILIE TE RE RWU SBK
TDRE TC RDRF | IDLE OR NF FE PF
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$00DO - $00D7

Address Name

$00D5 SCI1SR2
$00D6 SCI1DRH
$00D7 SCI1DRL

$00D8 - $00DF

Address Name
$00D8 SPIOCR1
$00D9 SPIOCR2
$00DA SPIOBR
$00DB SPIOSR
$00DC Reserved
$00DD SPIODR
$00ODE Reserved
$OODF Reserved

$00EO - $00E7

Address Name
$00EO IBAD
$00E1 IBFD
$00E2 IBCR
$00E3 IBSR
$00E4 IBDR
$00ES5 Reserved
$OOE6 Reserved
$00E7 Reserved

Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:

SCI1 (Asynchronous Serial Interface)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 BRK13 | TXDIR [
R8 T8 0 0 0 0 0 0
R7 R6 R5 R4 R3 R2 R1 RO
T7 T6 T5 T4 T3 T2 T1 TO

SPIO (Serial Peripheral Interface)

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

SPIE SPE | SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
0 0 0 __MODFEN|BIDIROE —2— SPiswal| sPco
0 0

SPPR2 | SPPR1 | SPPRO SPR2 | SPR1 | SPRO

SPIF 0 SPTEF | MODF 0 0 0 0
0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 Bit0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

[IC (Inter IC Bus)

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

ADR7 | ADR6 | ADR5 | ADR4 | ADR3 | ADR2 | ADR1 0

IBC7 IBC6 IBC5 IBC4 IBC3 IBC2 IBC1 IBCO

IBEN IBIE | MS/SL | TX/RX | TXAK 0 0 IBSWAI

RSTA

TCF IAAS IBB BAL 0 SRW BIE RXAK
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
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$0240 - $027F PIM (Port Integration Module)

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

$0263 RDRH S\ﬁig RDRH7 | RDRH6 | RDRH5 | RDRH4 | RDRH3 | RDRH2 | RDRH1 | RDRHO

$0264 PERH S\ﬁig PERH7 | PERH6 | PERH5 | PERH4 | PERH3 | PERH2 | PERH1 | PERHO

$0265 PPSH \Ff\frig PPSH7 | PPSH6 | PPSH5 | PPSH4 | PPSH3 | PPSH2 | PPSH1 | PPSHO
Read:

$0266 PIEH G| PIEH7 | PIEHG | PIEMS | PIEH4 | PIEH3 | PIEM2 | PIEHL | PIEHO
Read:

$0267 PIFH G| PIFH7 | PIFHG | PIFHS | PIFH4 | PIFH3 | PIFH2 | PIFHL | PIFHO

$0268 PTJ Read:| ooy | pryg 0 0 0 0 PTJ1 | PTJO
Write:

50269 -— Read:[ PTI7_| PTIJ6 0 0 0 0 PTIJL | PTIJO
Write:

$026A DDRJ S\ﬁig DDRJ7 | DDRJ7 0 0 0 0 DDRJ1 | DDRJO

$026B RDRJ S\ﬁig RDRJ7 | RDRJ6 0 0 0 0 RDRJ1 | RDRJO

$026C PERJ S\ﬁig PERJ7 | PERJ6 0 0 0 0 PERJ1 | PERJO

$026D PPSJ S\ﬁig PPSJ7 | PPSJ6 0 0 0 0 PPSJ1 | PPSJO

$026E PIEJ Read:| 597 | piEJS 0 0 0 0 PIEJL | PIEJO
Write:

$026F PIFJ Read:| oy | piFgs 0 0 0 0 PIFJL | PIFJO
Write:

$0270- = Read| 0 0 0 0 0 0 0 0

$027F Write:

$0280 - $03FF Reserved

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

$0280- . Read: 0 0 0 0 0 0 0 0

$03FF Write:
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Section 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
Guides of the individual IP blocks on the device.

2.1 Device Pinout

The MC9S12DJ64 is available in a 112-pin low profile quad flat pack (LQFP) and in a 80-pin quad flat
pack (QFP). The MC9S12D32 is only available in a 80-pin quad flat pack (QFP). Most pins perform two
or more functions, as described in the Signal Descriptiigare 2-1 andFigure 2-2 show the pin
assignments.
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2.3.30 PJ6/KWJI6/SDA/RXCANO — PORT JI/OPiIn6

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 serial data pin SDA of the IIC module. It can be
configured as the receive pin RXCAN of the Freescale Scalable Controller Area Network controller O
(CANO).

2.3.31 PJ[1:0] / KWJ[1:0] — Port J I/O Pins [1:0]

PJ1 and PJO are general purpose input or output pins. They can be configured to generate an interrupt
causing the MCU to exit STOP or WAIT mode.

2.3.32 PK7/ ECS/ROMCTL — Port K I/O Pin 7

PK7 is a general purpose input or output pin. During MCU expanded modes of operation, this pin is used
as the emulation chip select outpEES). During MCU expanded modes of operation, this pin is used to
enable the Flash EEPROM memory in the memory map (ROMCTL). At the rising eBgSET, the

state of this pin is latched to the ROMON bit. For a complete list of modes rede2 ©hip Configuration
Summary.

2.3.33 PK[5:0] / XADDR[19:14] — Port K I/0 Pins [5:0]

PK5-PKO are general purpose input or output pins. In MCU expanded modes of operation, these pins
provide the expanded address XADDR[19:14] for the external bus.

2.3.34 PM7 — Port MI/O Pin 7

PM7 is a general purpose input or output pin.

2.3.35 PM6 — Port M I/O Pin 6

PM®6 is a general purpose input or output pin.

2.3.36 PM5/TXCANO /SCKO — Port M I/O Pin 5

PM5 is a general purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Freescale Scalable Controller Area Network controller 0 (CANO). It can be configured as the serial clock
pin SCK of the Serial Peripheral Interface 0 (SPI0).

2.3.37 PM4 / RXCANO / 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
Freescale Scalable Controller Area Network controller 0 (CANO). It can be configured as the master output

(during master mode) or slave input pin (during slave mode) M@3She Serial Peripheral Interface 0
(SPI0).
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Table 4-2 Clock Selection Based on PE7

PE7 = XCLKS Description
0 Pierce Oscillator/external clock selected

Table 4-3 Voltage Regulator VREGEN

VREGEN Description
1 Internal Voltage Regulator enabled

Internal Voltage Regulator disabled, VDD1,2 and
VDDPLL must be supplied externally with 2.5V

0

4.3 Security
The device will make available a security feature preventing the unauthorized read and write of the
memory contents. This feature allows:

» Protection of the contents of FLASH,

* Protection of the contents of EEPROM,

» Operation in single-chip mode,

» Operation from external memory with internal FLASH and EEPROM disabled.

The user must be reminded that part of the security must lie with the user’s code. An extreme example
would be user’s code that dumps the contents of the internal program. This code would defeat the purpose
of security. At the same time the user may also wish to put a back door in the user’s program. An example
of this is the user downloads a key through the SCI which allows access to a programming routine that
updates parameters stored in EEPROM.

4.3.1 Securing the Microcontroller
Once the user has programmed the FLASH and EEPROM (if desired), the part can be secured by

programming the security bits located in the FLASH module. These non-volatile bits will keep the part
secured through resetting the part and through powering down the part.

The security byte resides in a portion of the Flash array.

Check the Flash Block User Guide for more details on the security configuration.
4.3.2 Operation of the Secured Microcontroller

4.3.2.1 Normal Single Chip Mode

This will be the most common usage of the secured part. Everything will appear the same as if the part was
not secured with the exception of BDM operation. The BDM operation will be blocked.
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6.4 HCS12 Interrupt (INT) Block Description

Consult the INT Block Guide for information on the HCS12 Interrupt module.

6.5 HCS12 Background Debug (BDM) Block Description

Consult the BDM Block Guide for information on the HCS12 Background Debug module.
6.5.1 Device-specific information

When the BDM Block Guide refers #dternate clockhis is equivalent t@scillator Clock

6.6 HCS12 Breakpoint (BKP) Block Description

Consult the BKP Block Guide for information on the HCS12 Breakpoint module.

Section 7 Clock and Reset Generator (CRG) Block
Description

Consult the CRG Block User Guide for information about the Clock and Reset Generator module.

7.1 Device-specific information

The Low Voltage Reset feature of the CRG is not available on this device.

Section 8 Oscillator (OSC) Block Description

Consult the OSC Block User Guide for information about the Oscillator module.

8.1 Device-specific information

The XCLKS input signal is active low (s&e3.13 PE7 / NOACC / XCLKS — Port E I/O Pin 7.

Section 9 Enhanced Capture Timer (ECT) Block
Description

Consult the ECT_16B8C Block User Guide for information about the Enhanced Capture Timer module.
When the ECT_16B8C Block User Guide referfré@ze modéhis is equivalent tactive BDM mode
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A.1.6 ESD Protection and Latch-up Immunity

All ESD testing is in conformity with CDF-AEC-Q100 Stress test qualification for Automotive Grade
Integrated Circuits. During the device qualification ESD stresses were performed for the Human Body
Model (HBM), the Machine Model (MM) and the Charge Device Model.

A device will be defined as a failure if after exposure to ESD pulses the device no longer meets the device
specification. Complete DC parametric and functional testing is performed per the applicable device
specification at room temperature followed by hot temperature, unless specified otherwise in the device
specification.

Table A-2 ESD and Latch-up Test Conditions

Model Description Symbol Value Unit
Series Resistance R1 1500 Ohm
Storage Capacitance C 100 pF
Human Body Number of Pulse per pin -
positive 1
negative 1
Series Resistance R1 0 Ohm
Storage Capacitance C 200 pF
Machine Number of Pulse per pin
positive - 3
negative 3
Minimum input voltage limit -25 \%
Latch-up
Maximum input voltage limit 7.5 \%
Table A-3 ESD and Latch-Up Protection Characteristics
Num |C Rating Symbol Min Max Unit
1 T [Human Body Model (HBM) VuBMm 2000 - \%
2 | T [Machine Model (MM) Vum 200 - Y,
3 T [ Charge Device Model (CDM) Vepum 500 - \%
Latch-up Current at T = 125°C
4 | T |positive ILaT +100 - mA
negative -100
Latch-up Current at Ty = 27°C
5 | T |positive I AT +200 - mA
negative -200

A.1.7 Operating Conditions

This chapter describes the operating conditions of the device. Unless otherwise noted those conditions
apply to all the following data.
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Table A-5 Thermal Package Characteristics *
Num |C Rating Symbol Min Typ Max Unit
1 | T |Thermal Resistance LQFP112, single sided PCB? 93a - - 54 oC/W
9 T Thermgl Resistance I;QFP112, double sided PCB 0yn B B a1 oCW
with 2 internal planes
3 T [ Junction to Board LQFP112 055 - - 31 oc/W
4 T | Junction to Case LQFP112 0;c - - 11 oc/W
5 T [Junction to Package Top LQFP112 Yy - — 2 oc/W
6 T | Thermal Resistance QFP 80, single sided PCB 03a - - 51 oc/W
7 1T ;?strg:r?é:?;zi:,éznce QFP 80, double sided PCB with R B B a1 oW
8 T | Junction to Board QFP80 055 - - 27 oc/W
9 | T | Junction to Case QFP80 83c - - 14 °c/w
10 | T [ Junction to Package Top QFP80 Yy - — 3 oc/W
NOTES:

1. The values for thermal resistance are achieved by package simulations
2. PC Board according to EIA/JEDEC Standard 51-3
3. PC Board according to EIA/JEDEC Standard 51-7

A.1.9 1/O Characteristics

This section describes the characteristics of all 5V 1/0O pins. All parameters are not always applicable, e.g.
not all pins feature pull up/down resistances.
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A.2.3 ATD accuracy

Table A-10 specifies the ATD conversion performance excluding any errors due to current injection,
input capacitance and source resistance.

Table A-10 ATD Conversion Performance

Conditions are shown in Table A-4 unless otherwise noted

VRrer = VgrH - VrL = 5.12V. Resulting to one 8 bit count = 20mV and one 10 bit count = 5mV

fatbcLk = 2.0MHz

Num [C Rating Symbol Min Typ Max Unit
1 P | 10-Bit Resolution LSB 5 mV
2 P | 10-Bit Differential Nonlinearity DNL -1 1 Counts
3 P | 10-Bit Integral Nonlinearity INL -2.5 15 25 Counts
4 | P |10-Bit Absolute Errort AE -3 +2.0 3 Counts
5 | P [8-Bit Resolution LSB 20 mvV
6 P | 8-Bit Differential Nonlinearity DNL -0.5 0.5 Counts
7 P | 8-Bit Integral Nonlinearity INL -1.0 +0.5 1.0 Counts
8 | P |8-Bit Absolute Errort AE -15 +1.0 1.5 Counts

NOTES:
1. These values include the quantization error which is inherently 1/2 count for any A/D converter.

For the following definitions see alsagure A-1 .
Differential Non-Linearity (DNL) is defined as the difference between two adjacent switching steps.

L Vi=Vig
DNL(i) = —Isg

The Integral Non-Linearity (INL) is defined as the sum of all DNLs:
n

INL(n) = S DNL(i) = Yo=Y
1

-1

s "
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A.3.2 NVM Reliability

The reliability of the NVM blocks is guaranteed by stress test during qualification, constant process
monitors and burn-in to screen early life failures.

The failure rates for data retention and program/erase cycling are specified at the operating conditions
noted.

The program/erase cycle count on the sector is incremented every time a sector or mass erase event is
executed.

Table A-12 NVM Reliability Characteristics

Conditions are shown in Table A-4 unless otherwise noted

Num [C Rating Symbol Min Typ Max Unit
Data Retention at an average junction temperature of
1 C o1 tNVMRET 15 Years
Tiavg = 85°C
2 C | Flash number of Program/Erase cycles NELPE 10,000 Cycles

EEPROM number of Program/Erase cycles

3 |C (~40°C < T; < 0°C) NEEPE 10,000 Cycles

EEPROM number of Program/Erase cycles

4 ¢ (0°C < T; < 140°C) NeePE 100,000 Cycles

NOTES:
1. Total time at the maximum guaranteed device operating temperature <= 1 year
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A.5.1.5 Pseudo Stop and Wait Recovery

The recovery from Pseudo STOP and Wait are essentially the same since the oscillator was not stopped i
both modes. The controller can be woken up by internal or external interrupts, AfteetCPU starts
fetching the interrupt vector.

A.5.2 Oscillator

The device features an internal Colpitts and Pierce oscillator. The selection of Colpitts oscillator or Pierce
oscillator/external clock depends on WELKS signal which is sampled during reset. Pierce
oscillator/external clock mode allows the input of a square wave. Before asserting the oscillator to the
internal system clocks the quality of the oscillation is checked for each start from either power-on, STOP
or oscillator fail. EqoyTspecifies the maximum time before switching to the internal self clock mode after
POR or STOP if a proper oscillation is not detected. The quality check also determines the minimum
oscillator start-up timgbosc The device also features a clock monitor. A Clock Monitor Failure is
asserted if the frequency of the incoming clock signal is below the Assert Freqgggpgy f

Table A-15 Oscillator Characteristics

Conditions are shown in Table A-4 unless otherwise noted
Num |[C Rating Symbol Min Typ Max Unit
la | C |Crystal oscillator range (Colpitts) fosc 0.5 16 MHz
1b | C |Crystal oscillator range (Pierce) * fosc 0.5 40 MHz
2 | P |Startup Current iosc 100 UA
3 C | Oscillator start-up time (Colpitts) turposc 82 1008 ms
4 D [ Clock Quality check time-out tcoout 0.45 2.5 S
5 P | Clock Monitor Failure Assert Frequency femea 50 100 200 KHz
6 | P |External square wave input frequency * fext 0.5 50 MHz
D | External square wave pulse width low texTL 9.5 ns
8 D | External square wave pulse width high tEXTH 9.5 ns
9 D [ External square wave rise time tExTR 1 ns
10 | D | External square wave fall time texTE 1 ns
11 | D |Input Capacitance (EXTAL, XTAL pins) Cin 7 pF
12 |lc E)((:Tiﬁegﬁ]ting Bias in Colpitts Configuration on VoeBIAS 11 Vv
13 | P |EXTAL Pin Input High Voltage® VinextaL | 0-75*VpppLL \Y
T |EXTAL Pin Input High Voltage®* VIH,EXTAL VoppLLt 03|V
14 | P |EXTAL Pin Input Low Voltage® ViLEXTAL 0.25*VpppLL| V
T |EXTAL Pin Input Low Voltage* ViLextaL | VoppLL - 0.3 \Y
15 | C | EXTAL Pin Input Hysteresis* VHys,EXTAL 250 mv
108

@ MOTOROLA




