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Figure 1-2 MC9S12DJ64 Memory Map out of Reset
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Y Y
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$FFFF
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SINGLE CHIP SINGLE CHIP
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first 32K)
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Boundary; 1K mapped two
times in the 2K address
space)
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Boundary)

16K Fixed Flash

Page $3E = 62
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16K Fixed Flash
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1.5.1 Detailed Register Map

$0000 - $000F MEBI map 1 of 3 (HCS12 Multiplexed External Bus Interface)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0000 porTA  Readl g 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0001 PORTB _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0002 DDRA _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
Read: . .
$0003 DDRB _ Bit 7 6 5 4 3 2 1 Bit 0
Write:
$0004 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0005 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0006 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0007 Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0008 porTE ~ Read| g5 6 5 4 3 2 Bit 1 Bit 0
Write:
$0009 ppre  Read| g5 6 5 4 3 Bit 2 0 0
Write:
$000A PEAR \F;\/erig NOACCE 0 PIPOE | NECLK | LSTRE | RDWE 0 0
$000B MODE \F;\/erig MODC | MODB | MODA 0 VIS 0 EMK EME
$000C PUCR \F;\/erig PUPKE 0 0 PUPEE 0 0 PUPBE | PUPAE
$000D RDRIV \F;\/erig RDPK 0 0 RDPE 0 0 RDPB | RDPA
$000E EpicTL  Read:l 0 0 0 0 0 0 0 ESTR
Write:
$000F Reserved Re?dd: 0 0 0 0 0 0 0 0
Write:
$0010 - $0014 MMC map 1 of 4 (HCS12 Module Mapping Control)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0010 INITRM \F;\/erig RAM15 | RAM14 | RAM13 | RAM12 | RAM11 0 0 RAMHAL
$0011 INITRG \F;\/erig 0 REG14 | REG13 | REG12 | REG11 0 0 0
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$0100 - $010F Flash Control Register (fts64Kk)
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
$010A FDATAHI s\frig Bit 15 14 13 12 11 10 9 Bit 8
$0108  FDATALO R€d| g7 6 5 4 3 2 1 Bit 0
Write:
$010C- ... Read| 0 0 0 0 0 0 0 0
$010F Write:
$0110 - $011B EEPROM Control Register (eets1k)
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
$0110 ECLKDIV s\frig EDIVLD | oooivs | Epivs | Epiva | EDIVS | EDIV2 | EDIVI | EDIVO
$0111 Reserved  ead:| O 0 0 0 0 0 0 0
Write:
$0112 Reserved  ead:| O 0 0 0 0 0 0 0
Write:
$0113 EcnFe Re cpeie | ccE 0 0 0 0 0 0
Write:
$0114 EPROT s\frig EPOPEN |—NV6 NVS NV4 | eppis | EP2 EP1 EPO
$0115 ESTAT s\frig ceelF —SYF | pvioL |Accerr 0 BLANK 0 0
$0116 ECMD s\frig 0 CMDB6 | CMDB5 0 0 CMDB2 0 CMDBO
Reserved for Read: 0 0 0 0 0 0 0 0
$0117 Factory Test  Write:
Read:| 0 0 0 0 0 0 0 _
$0118 EADDRHI _ Bit 8
Write:
Read: . .
$0119 EADDRLO _ Bit 7 6 5 4 3 2 1 Bit O
Write:
$011A EDATAHI  Re3dl i 14 13 12 11 10 9 Bit 8
Write:
$0118  EDATALO  Read| gy 6 5 4 3 2 1 Bit 0
Write:
$011C - $011F Reserved for RAM Control Register
Address Name Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
$011C- ... Read| 0 0 0 0 0 0 0 0
$011F Write:
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$0120 - $013F

Address
$0120

$0121
$0122
$0123
$0124
$0125
$0126
$0127
$0128
$0129
$012A
$012B
$012C
$012D
$012E
$012F
$0130
$0131
$0132
$0133
$0134
$0135
$0136
$0137

$0138
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Name

ATD1CTLO

ATD1CTL1

ATD1CTL2

ATD1CTL3

ATD1CTL4

ATD1CTLS

ATD1STATO

Reserved

ATDITESTO

ATD1TEST1

Reserved

ATD1STAT1

Reserved

ATD1DIEN

Reserved

PORTAD1

ATD1DROH

ATD1DROL

ATD1DR1H

ATD1DR1L

ATD1DR2H

ATD1DR2L

ATD1DR3H

ATD1DR3L

ATD1DR4H

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:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
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ATD1 (Analog to Digital Converter 10 Bit 8 Channel)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
ADPU AFFC AWAI (ETRIGLE| ETRIGP | ETRIG | ASCIE ASCIF
0 S8C S4C S2C Si1C FIFO FRZ1 FRZ0
SRES8 | SMP1 SMPO PRS4 PRS3 PRS2 PRS1 PRSO
DJM DSGN SCAN MULT 0 CcC CB CA
SCF 0 ETORF | FIFOR 0 CC2 CC1 CCO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 sc
0 0 0 0 0 0 0 0
CCF7 CCF6 CCF5 CCF4 CCF3 CCF2 CCF1 CCFO
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit0
0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 BIT O
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0
Bit15 14 13 12 11 10 9 Bit8
43
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$0120 - $013F ATD1 (Analog to Digital Converter 10 Bit 8 Channel)

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

$0139 ATD1DRAL Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$013A  ATD1DRSH Regd: Bit15 14 13 12 11 10 9 Bit8
Write:

$013B ATD1DR5L Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$013C  ATD1DREH Regd: Bit15 14 13 12 11 10 9 Bit8
Write:

$013D ATD1DR6L Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$013E  ATDIDRTH Regd: Bit15 14 13 12 11 10 9 Bit8
Write:

$013F ATD1DR7L Regd: Bit7 Bit6 0 0 0 0 0 0
Write:

$0140 - $017F CANO (Freescale Scalable CAN - FSCAN)

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

$0140 CANOCTLO \Ff\frig RXFRM FRRACT | oo F2YNCH L nve | wupe SLPRQ | INITRQ

$0141 CANOCTL1 \Ff\frig CANE |CLKSRC| LOOPB | LISTEN 0 wupm [SLPAK L INITAK

$0142 CANOBTRO \Ff\frig SJW1 | SJwo BRP5 BRP4 BRP3 BRP2 BRP1 BRPO

$0143 CANOBTR1 \Ff\frig SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10

$0144  CANORFLG \Ff\frigf WUPIF | csciF [FRSTATL L RSTATO | TSTATL | TSTATO | o c | pyr

$0145 CANORIER \Ff\frig WUPIE | CSCIE |RSTATEL|RSTATEQ|TSTATEL|TSTATEO| OVRIE | RXFIE

$0146  CANOTFLG \F;\;ig 0 0 0 0 0 TXE2 | TXEL | TXEO

$0147 CANOTIER \Ff\frig 0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO

$0148  CANOTARQ \Ff\frig 0 0 0 0 0 ABTRQ2 | ABTRQL1 | ABTRQO

$0149 CANOTAAK Regd: 0 0 0 0 0 ABTAK2 | ABTAKL | ABTAKO
Write:

$014A  CANoTBSEL Read 0 0 0 0 0 ™2 1 O
Write:

$014B  CANOIDAC \Ff\frigf 0 0 IDAM1 | IDAMO 0 IDHITZ LD et

$014C Reserved Regd: 0 0 0 0 0 0 0 0
Write:

$014D Reserved Regd: 0 0 0 0 0 0 0 0
Write:

$014E  CANORXERR \F;\?rig RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
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$0140 -

Address
$014F

$0150 -
$0153

$0154 -
$0157

$0158 -
$015B

$015C -
$015F

$0160 -
$016F

$0170 -
$017F

Address

$0160

$0161

$0162

$0163

$0164-
$016B

$016C

$016D

$016E

$016F

$0170

$0171

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TXERR7 | TXERR6 | TXERRS5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6G AM5 AM4 AM3 AM2 AM1 AMO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6G AM5 AM4 AM3 AM2 AM1 AMO
FOREGROUND RECEIVE BUFFER see Table 1-3
FOREGROUND TRANSMIT BUFFER see Table 1-3

Table 1-3 Detailed MSCAN Foreground Receive and Transmit Buffer Layout
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ID28 ID27 ID26 ID25 ID24 ID23 ID22 ID21
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
ID20 ID19 ID18 | SRR=1 | IDE=1 ID17 ID16 ID15
ID2 ID1 IDO RTR IDE=0
ID14 ID13 ID12 ID11 ID10 ID9 ID8 ID7
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DLC3 DLC2 DLC1 DLCO
TSR15 | TSR14 | TSR13 | TSR12 | TSR11 | TSR10 | TSR9 | TSRS
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
ID28 ID27 ID26 ID25 ID24 ID23 ID22 ID21
ID10 ID9 ID8 ID7 ID6 ID5 ID4 ID3
ID20 ID19 ID18 | SRR=1 | IDE=1 ID17 ID16 ID15
ID2 ID1 IDO RTR IDE=0
45

$017F

Name
CANOTXERR

CANOIDARO -
CANOIDAR3
CANOIDMRO -
CANOIDMR3
CANOIDARA4 -
CANOIDAR7
CANOIDMR4 -
CANOIDMR7

CANORXFG

CANOTXFG

Name
Extended ID
Standard ID
CANORIDRO
Extended ID
Standard ID
CANORIDR1
Extended ID
Standard ID
CANORIDR2
Extended ID
Standard ID
CANORIDR3

CANORDSRO -
CANORDSRY7

CANORDLR
Reserved
CANORTSRH

CANORTSRL

Extended ID
CANOTIDRO
Standard ID

Extended ID
CANOTIDR1
Standard ID

@ MOTOROLA

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

Read:
Read:
Write:
Read:
Read:
Write:
Read:
Read:
Write:
Read:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
Read:
Write:
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CANO (Freescale Scalable CAN - FSCAN)
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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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2.4.5 VRH, VRL — ATD Reference Voltage Input Pins

VRH and VRL are the reference voltage input pins for the analog to digital converter.

2.4.6 VDDPLL, VSSPLL — Power Supply Pins for PLL

Provides operating voltage and ground for the Oscillator and the Phased-Locked Loop. This allows the

supply voltage to the Oscillator and PLL to be bypassed independently.This 2.5V voltage is generated by
the internal voltage regulator.

NOTE: No load allowed except for bypass capacitors.
2.4.7 VREGEN — On Chip Voltage Regulator Enable

Enables the internal 5V to 2.5V voltage regulator. If this pin is tied low, VDD1,2 and VDDPLL must be
supplied externally.
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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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Section 10 Analog to Digital Converter (ATD) Block
Description

There are two Analog to Digital Converters (ATD1 and ATDO) implemented on the MC9S12DJ64.
Consult the ATD_10B8C Block User Guide for information about each Analog to Digital Converter
module. When the ATD_10B8C Block User Guide referfré@ze modéhis is equivalent tactive BDM
mode

Section 11 Inter-IC Bus (IIC) Block Description

Consult the 1IC Block User Guide for information about the Inter-IC Bus module.

Section 12 Serial Communications Interface (SCI) Block
Description

There are two Serial Communications Interfaces (SCI1 and SCI0) implemented on the MC9S12DJ64
device. Consult the SCI Block User Guide for information about each Serial Communications Interface
module.

Section 13 Serial Peripheral Interface (SPI) Block
Description

Consult the SPI Block User Guide for information about each Serial Peripheral Interface module.

Section 14 J1850 (BDLC) Block Description

Consult the BDLC Block User Guide for information about the J1850 module.

Section 15 Pulse Width Modulator (PWM) Block
Description

Consult the PWM_8B8C Block User Guide for information about the Pulse Width Modulator module.
When the PWM_8B8C Block User Guide refersraeze modéhis is equivalent tactive BDM mode

Section 16 Flash EEPROM 64K Block Description
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T

A Ambient Temperature, [°C]

PD Total Chip Power Dissipation, [W]
@JA = Package Thermal Resistance, [°C/W]

The total power dissipation can be calculated from:

Pp =P

PINT = Chip Internal Power Dissipation, [W]

Two cases with internal voltage regulator enabled and disabled must be considered:

1. Internal Voltage Regulator disabled

P I RY I RY I RY

ppPLL ¥ 'bba VDDA

_ 2
Plo = ) Rpson Hio,
|

INT = 'pp Vpp * 'DDPLL

Pio is the sum of all output currents on 1/O ports associated with VDDX and VDDR.

For Ryson s valid:

R = VOI"f tputs dri I
DSON = T for outputs driven low
oL
respectively
Vbps~VoH o
R = ;for outputs driven high
DSON |OH
2. Internal voltage regulator enabled
PINT = 'bDbrR ™DDR *'DDA DDA

Ippr IS the current shown ifiable A-7 and not the overall current flowing into VDDR, which
additionally contains the current flowing into the external loads with output high.

2
PiA = R 0
10 Z DSON IOi

Pio is the sum of all output currents on 1/O ports associated with VDDX and VDDR.
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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.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




MC9S12DJ64 Device User Guide — V01.20

The phase detector relationship is given by:
ich is the current in tracking mode.

The loop bandwidthd should be chosen to fulfill the Gardner’s stability criteriadijeast a factor of 10,
typical values are 5@. = 0.9 ensures a good transient response.

2 f f
f< ef 1 ¢ < ' z=09)
C 5,10 ~ € " 4TI0
M + 1+ fc < 25kHz

And finally the frequency relationship is defined as

1:VCO

n:f

= 2[synr+1) =50
ref

With the above values the resistance can be calculated. The example is shown for a loop bandwidth
fc=10kHz:

_ 20nih g

R = 2 = 2*1*50*10kHz/(316.7Hz/Q)=9.9kQ=~10kQ
()

The capacitance {&an now be calculated as:

2% 0516

_ _ _09) =5.19nF =~ 4.7nF
s~ RO R TR~ 09)

C

The capacitance {Should be chosen in the range of:

Cg/20<C,<C/10  C, = 470pF

A.5.3.2 Jitter Information

The basic functionality of the PLL is shownFfigure A-2 . With each transition of the clockqf, the
deviation from the reference clockfis measured and input voltage to the VCO is adjusted
accordingly.The adjustment is done continuously with no abrupt changes in the clock output frequency.
Noise, voltage, temperature and other factors cause slight variations in the control loop resulting in a clock
jitter. This jitter affects the real minimum and maximum clock periods as illustratggure A-3 .
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Table A-17 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 Wake-up dominant pulse filtered twup 2 us
2 P | MSCAN Wake-up dominant pulse pass twup 5 Hs
113
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A.8 External Bus Timing
A timing diagram of the external multiplexed-bus is illustrateBigure A-9 with the actual timing
values shown on tabl€able A-20. All major bus signals are included in the diagram. While both a data
write and data read cycle are shown, only one or the other would occur on a particular bus cycle.

A.8.1 General Muxed Bus Timing

The expanded bus timings are highly dependent on the load conditions. The timing parameters shown
assume a balanced load across all outputs.
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B.2 112-pin LQFP package

[ L-M m 4X 28 TIPS

PIN 1
IDENT

/

q:] -
1 e —T ] =F
==
= }
= = 1— -
= ol
= 108X X=L, MOR N
—
= VIEW Y
l=:
w
= |
—
= }
= J AA
= Y
= f
==
==
28 = L_ F _,I BASE
P / Y METAL
I:II:II:II:II:II:II:II:II:II:II:II:RI:II:III:I/I:N:II:II:II:II:II:II:II:II:II:II:II:I e— D —>
29 :“ % [@]013 @[] LM[N]
- SECTION J1-J1
Al ROTATED 90 ° COUNTERCLOCKWISE
11
Iil NOTES:
1. DIMENSIONING AND TOLERANCING PER
! El ASME Y14.5M, 1994.
2. DIMENSIONS IN MILLIMETERS.
3. DATUMS L, M AND N TO BE DETERMINED AT

SEATING PLANE, DATUM T.

. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE, DATUMT.

. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25 PER SIDE. DIMENSIONS
A AND B INCLUDE MOLD MISMATCH.

. DIMENSION D DOES NOT INCLUDE DAMBAR

C2 VIEW AB
PROTRUSION. ALLOWABLE DAMBAR
C —i 17 : 62 PROTRUSION SHALL NOT CAUSE THE D
PRIES E 112X DIMENSION TO EXCEED 0.4.

SEATING

PLANE MILLIMETERS
DIM] MIN MAX

A 20.000 BSC

Al 10.000 BSC

B 20.000 BSC

[N

o

Bl | 10.000BSC
c — | 1.600
c1] 0050 | 0150
c2 | 1.350 | 1.450
0 —~— D | 0270 | 0370
E | 0450 | 0.750
F | 0270 | 0330
G o.es(i BSC
J | 00%0 | 0170
—RR2 K 0.500 REF
P 0.325 BSC
\ R1| 0100 | 0.200
\ R R1 0.25 R2 | 0100 | 0.200
s | 22000BSC
i _____ AE — & GAGE PLANE S1 11.000 BSC
v | 22000BSC
vi| 11000BSC

AA | 0.090 | 0.160
S S

Le \l:m WA ——

E 9 0 8
— (Y e1| 3°] 7°
) 92| 11°]13°
—(2) 03] 11°] 13°
VIEW AB

Figure B-1 112-pin LQFP mechanical dimensions (case no. 987)
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