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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

HCS12

16-Bit

25MHz

CANbus, I2C, SCI, SPI
PWM, WDT

91

128KB (128K x 8)
FLASH

2Kx 8

8K x 8

2.35V ~ 5.25V
A/D 16x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
112-LQFP
112-LQFP (20x20)
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They are called "embedded" because they are embedded
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Revision History

\Nlﬁrrﬁiaoenr Relslélstleon Eﬁl‘je;ttéve Author Description of Changes
V01.00 12%(‘;:'_” 126]8;e Initial version (parent doc v2.03 dug for dp256).
V01.01 ZZSOéLin 230\3)ully Updated version after review
VoL.00 23 Sep 23 Sep Ehh;r;%?:rizs(r:tsname, added pierce mode, updated electrical
2001 2001 : .
some minor corrections
V01.03 1220(?1‘” 122081” Replaced Star12 by HCS12
27 Eeb 27 Eeb U_pdated electric_al spec after MC-Qualification (IOL/IOH), Data for
V01.04 2002 2002 Pierce, NVM reliability
New document numbering. Corrected Typos
V01.05 4 Mar 4 Mar Increased VDD to 2.35V, removed min. oscillator startup
' 2002 2002 Removed Document order number except from Cover Sheet
Added:
Pull-up columns to signal table,
example for PLL Filter calculation,
Thermal values for junction to board and package,
BGND pin pull-up
Part Order Information
Global Register Table
V01.06 8 July 22 July Chip Configuration Summary
2002 2002 o
Modified:
Reduced Wait and Run IDD values
Mode of Operation chapter
changed leakage current for ADC inputs down to +-1uA
Corrected:
Interrupt vector table enable register inconsistencies
PCB layout for 80QFP VREGEN position
NEW MASKSET
Changed part number from DTB128 to DT128
Functional Changes:
ROMCTL changes in Emulation Mode
80 Pin Byteflight package Option available
11 Jan 11 Jan Flas.h. with 2 Bit Baconor Key Enable
Vv02.00 2002 2002 Additional CANO routing to PJ7,6
Improved BDM with sync and acknowledge capabilities
New Part ID number
Improvements:
Significantly improved NVM reliability data
Corrections:
Interrupt vector Table
V02,01 01 Feb 01 Feb Updated Block User Guide versions in preface
' 2002 2002 Updated Appendix A Electrical Characteristics
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Version

Revision

Effective

Number | Date Date Author Description of Changes
Added 3L40K mask set in section 1.6
Corrected register entries in section 1.5.1 “Detailed Memory Map”
Updated description for ROMCTL in section 2.3.31
Updated section 4.3.3 “Unsecuring the Microcontroller”
\V02.07 29 Jan 29 Jan Corrected and updated device-specific information for OSC
' 2003 2003 (section 8.1) & Byteflight (section 15.1)
Updated footnote in Table A-4 “Operating Conditions”
Changed reference of VDDM to VDDR in section A.1.8
Removed footnote on input leakage current in Table A-6 “5V 1/O
Characteristics”
26 Feb 26 Feb Added part numbgrs MC9S12DT128E, MC9S12DG128E, and
Vv02.08 2003 2003 MC9S12DJ128E in “Preface” and related part number references
Removed mask sets 0L40K and 2L40K from Table 1-3
Replaced references to HCS12 Core Guide by the individual
HCS12 Block guides in Table 0-2, section 1.5.1, and section 6;
updated Fig.3-1 “Clock Connections” to show the individual HCS12
blocks
Corrected PIM module name and document order number in Table
0-2 “Document References”
Corrected ECT pulse accumulators description in section 1.2
“Features”
Corrected KWP5 pin name in Fig 2-1 112LQFP pin assignments
Corrected pull resistor CTRL/reset states for PE7 and PE4-PEOQ in
V02.09 15 Oct 15 Oct Table 2.1 “Signal Properties”
' 2003 2003 Mentioned “S12LRAE” bootloader in Flash section 17
Corrected footnote on clamp of TEST pin under Table A-1
“Absolute Maximum Ratings”
Corrected minimum bus frequency to 0.25MHz in Table A-4
“Operating Conditions”
Replaced “burst programming” by “row programming” in A.3 “NVM,
Flash and EEPROM”
Corrected blank check time for EEPROM in Table A-11 “NVM
Timing Characteristics”
Corrected operating frequency in Table A-18 “SPI Master/Slave
Mode Timing Characteristics
Added A128 information in “Derivative Differences”, 2.1 “Device
Pinout”, 2.2 “Signal Properties Summary”, Fig 23-2 & Fig 23-4
6 Eeb 6 Feb Added lead-free package option (PVE) in Table 0-2 “Derivative
VvV02.10 Differences for MC9S12DB128” and Fig 0-1 “Order Partnumber
2004 2004 ,,
Example
Added an “AEC qualified” row in the “Derivative Differences” tables
0-1 & 0-2.
Added part numbers SC515846, SC515847, SC515848, and
SC515849 in “Derivative Differences” tables 0-1 & 0-2, section 2,
3 May 3 May and section 23. ‘
V02.11 2004 2004 Corrected and added maskset 4L40K in tables 0-1 & 0-2 and

section 1.6.
Corrected BDLC module availability in DB128 80QFP part in
“Derivative Differences” table 0-2.
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2321 PH6/KWHBE — POt H O PING .. oo ottt 68
2.3.22 PH5/KWH5 — POt H VO PING ..ottt e 68
2323  PHA/KWHA — POt H VO PIN2 ..ot 68
2.3.24 PH3/KWH3/SS1—POrtHIOPIN 3 ..ottt 68
2.3.25 PH2/KWH2/SCKL —POrtHIOPIN2 ..\ o ettt 68
2.3.26 PHL/KWHL/MOSI1T—POrtHIVOPINL ..ot et 68
2.3.27 PHO/KWHO /MISOL —POrtHIOPINO ..ot et 68
2.3.28 PJ7/KWJ7/TXCAN4 / SCL/TXCANO — PORT JIOPINT. ... .c\vve... 68
2.3.29 PJ6/KWJI6/RXCAN4 / SDA / RXCANO — PORT JI/OPING ... .. 69
2.3.30  PJ[1:0]/ KWJ[1:0] — Port J O PinS [1:0] . .+ oo veeeee e e 69
2.3.31 PK7/ECS/ROMCTL — POt KO PINT .ot 69
2.3.32  PK[5:0] / XADDR[19:14] — POrt K VO PINS [5:0] . « .+ e v eveeeeeeeeea 69
2.3.33  PM7/BF_PSLM/TXCAN4 — POt MO PIN 7 ..o o v 69
2.3.34 PM6/BF_PERR/RXCAN4 — POItM IO PING . ... \voeeeeeeeannn . 69
2.3.35 PM5/BF_PROK / TXCANO / TXCAN4 / SCKO — Port M /O Pin5 .......... 69
2.3.36  PM4/BF_PSYN/RXCANO / RXCAN4/ MOSIO — Port M /O Pin4.......... 70
2.3.37 PM3/TX_BF/TXCANL/TXCANO/SSO —Port MI/OPIN3 .............. 70
2.3.38 PM2/RX_BF / RXCAN1/RXCANO /MISO0 — Port MI/OPin2............ 70
2.3.39 PM1/TXCANO/TXB —POrtMIOPIN L. ..ot 70
2.3.40 PMO/RXCANO/RXB — POrtM IO PIN 0. ..o veee e 70
2.3.41 PP7/KWP7/PWM7 — POt P O PIN 7. .o\ v ottt 70
2.3.42  PP6/KWP6/PWMBE — POt P /O PIN 6. ..o oveeeee e 70
2.3.43  PP5/KWP5/PWM5 — POt P /O PiN 5. . .ottt 71
2.3.44  PP4/KWP4/PWMA — POt P O PINA. ..\ o ot e oo 71
2.3.45 PP3/KWP3/PWM3/SS1—POrtPUOPINS. . ..o, 71
2.3.46 PP2/KWP2/PWM2/SCKL—POtPUOPIN2Z ...o\voeeeeeeaannn... 71
2.3.47 PP1/KWPL/PWML/MOSI1—POrtP VO PINL. ...\oeeeeeeaann... 71
2.3.48 PPO/KWPO/PWMO/MISOL—POrtP IO PINO. ... .ooveeeeeaannn... 71
2.3.49  PS7/SSO—POrtSHOPINT .ot ettt 71
2.350 PS6/SCKO—POrtS IO PIN 6 . ..o e et 71
2351 PS5/MOSIO — POt SO PING .. oo ottt 72
2.352  PS4/MISO0 — POt S WO PIN A .. oot 72
2.353 PS3/TXDL— POt SUO PIN3 ..ottt 72
2.354 PS2/RXDL— POt SUOPIN2. ..ot 72
2.355 PS1/TXDO— POt SUOPINL ..ot 72
2.3.56 PSO/RXDO— POt SO PINO. .. v et 72

8 Freescale Semiconductor



Device User Guide — 9S12DT128DGV2/D V02.17

Table A-19 SPI Slave Mode Timing Characteristics . . . .. ..., 132
Table A-20 Expanded Bus Timing Characteristics . ................ ... 135
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Port H

In order to avoid floating nodes the ports should be either configured as outputs by setting the
data direction register (DDRH at Base+$0262) to $FF, or enabling the pull resistors by writing
a $FF to the pull enable register (PERH at Base+$0264).

Port J[1:0]

Port Jpull-up resistors are enabled out of reset on all four pins(7:6 and 1:0). Therefore care must
be taken not to disable the pull enables on PJ[1:0] by clearing the bits PERJ1 and PERJO at
Base+$026C.

Port K
Port K pull-up resistors are enabled out of reset, i.e. Bit 7 = PUKE = 1 in the register PUCR at
Base+$000C. Therefore care must be taken not to clear this bit.

Port M[7:6]
PM7:6 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

Port P6
PP6 must be configured as output or its pull resistor must be enabled to avoid afloating input.

Port §7:4]

PS7:4 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

PAD[15:8] (ATD1 channels)

Out of reset the ATD1isdisabled preventing current flowsin the pins. Do not modify the ATD1
registers!

Pinsnot availablein 80 pin QFP package for MC9S12DB128, SC515846, and SC102202

Port H

In order to avoid floating nodes the ports should be either configured as outputs by setting the
datadirection register (DDRH at Base+$0262) to $FF, or enabling the pull resistors by writing
a $FF to the pull enable register (PERH at Base+$0264).

Port J[7:6, 1:0]

Port Jpull-up resistorsare enabled out of reset onall four pins(7:6 and 1.0). Therefore care must
be taken not to disable the pull enables on PJ[7:6, 1:0] by clearing the bits PERJ7, PERJG,
PERJ1 and PERJO at Base+$026C.

Port K
Port K pull-up resistors are enabled out of reset, i.e. Bit 7= PUKE = 1 in the register PUCR at
Base+$000C. Therefore care must be taken not to clear this bit.

Port M[1:0]
PM 1:0 must be configured as outputs or their pull resistors must be enabled to avoid floating
inputs.

Port P6
PP6 must be configured as output or its pull resistor must be enabled to avoid afloating input.

Freescale Semiconductor
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$0040 - $007F ECT (Enhanced Capture Timer 16 Bit 8 Channels)

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

$004A TCTL3 \Fj\ﬁigf EDG7B | EDG7A | EDG6B | EDG6A | EDG5B | EDG5A | EDG4B | EDG4A

$004B TCTL4 \Fj\ﬁigf EDG3B | EDG3A | EDG2B | EDG2A | EDG1B | EDG1A | EDGOB | EDGOA

$004C TIE Read:| ) cel Csl cal cal c2l cil col
Write:

$004D Tscrz  Read| o, 0 0 0 TCRE | PR2 PR1 PRO
Write:
Read:

$004E TRLGL 2| CTF C6F C5F CaF C3F CoF C1F COF

$004F TRLG2  Readl Lo 0 0 0 0 0 0 0
Write:

$0050 Tco(hy el gigs 14 13 12 11 10 9 Bit 8
Write:

$0051 TCO (o)  Red| g7 6 5 4 3 2 1 Bit 0
Write:

$0052 Tci(hy el gigs 14 13 12 11 10 9 Bit 8
Write:

$0053 TC1(0)  R€A| g7 6 5 4 3 2 1 Bit 0
Write:

$0054 Tc2(hiy el gitgs 14 13 12 11 10 9 Bit 8
Write:

$0055 TC2(0) €| g7 6 5 4 3 2 1 Bit 0
Write:

$0056 Tca(hy el gigs 14 13 12 11 10 9 Bit 8
Write:

$0057 TC3 (o) el g7 6 5 4 3 2 1 Bit 0
Write:

$0058 Tcahy el gigs 14 13 12 11 10 9 Bit 8
Write:

$0059 TCa(o) REA| g7 6 5 4 3 2 1 Bit 0
Write:

$005A Tcs(hy  ReAdl gigs 14 13 12 11 10 9 Bit 8
Write:

$005B TC5 (o) el g7 6 5 4 3 2 1 Bit 0
Write:

$005C Tce(hy  ~eadl gitgs 14 13 12 11 10 9 Bit 8
Write:

$005D TC6 (o) el g7 6 5 4 3 2 1 Bit 0
Write:

$005E Tc7hy Rl gigs 14 13 12 11 10 9 Bit 8
Write:

$005F TC7(0)  ReAd g7 6 5 4 3 2 1 Bit 0
Write:
Read: 0

$0060 PACTL (o0 PAEN | PAMOD | PEDGE | CLK1 | CLKO | PAOVI PAI

$0061 PAFLG ~ Readl 0 0 0 0 0 0 PAOVF | PAIF
Write:

$0062  PACN3 (hi) eadl g7 6 5 4 3 2 1 Bit 0
Write:

36 Freescale Semiconductor



$0040 - $007F

Address
$0063

$0064

$0065

$0066

$0067

$0068

$0069

$006A

$006B

$006C

$006D

$006E

$006F

$0070

$0071

$0072

$0073

$0074

$0075

$0076

$0077

$0078

$0079

$007A

$007B

Name

PACN2 (lo)

PACN (hi)

PACNO (lo)
MCCTL
MCFLG
ICPAR
DLYCT
ICOVW
ICSYS

Reserved

TIMTST
Test Only

Reserved
Reserved
PBCTL
PBFLG
PA3H
PA2H
PA1H
PAOH
MCCNT (hi)
MCCNT (lo)
TCOH (hi)
TCOH (lo)
TC1H (hi)

TC1H (lo)

Freescale Semiconductor

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:

Device User Guide — 9S12DT128DGV2/D V02.17

ECT (Enhanced Capture Timer 16 Bit 8 Channels)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit0
Bit 7 6 5 4 3 2 1 Bit0
Bit 7 6 5 4 3 2 1 Bit0
MCZzZl | MODMC | RDMCL 0 0 MCEN | MCPR1 | MCPRO
ICLAT FLMC
MCZE 0 0 0 POLF3 | POLF2 | POLF1 | POLFO
0 0 0 0 PA3EN | PA2EN | PA1EN | PAOEN
0 0 0 0 0 0 DLY1 DLYO
NOVW7 | NOVW6 [ NOVW5 [ NOVW4 | NOVW3 | NOVW2 | NOVW1 | NOVWO
SH37 SH26 SH15 SH04 | TFMOD | PACMX | BUFEN LATQ
0 0 0 0 0 0 TCBYP 0
0 PBEN 0 0 0 0 PBOVI 0
0 0 0 0 0 0 PBOVE 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0

37
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$0040 - $007F

Address
$007C

$007D

$007E

$007F

Name

TC2H (hi)
TC2H (lo)
TC3H (hi)

TC3H (lo)

$0080 - $009F

Address
$0080

$0081

$0082

$0083

$0084

$0085

$0086

$0087

$0088

$0089

$008A

$008B

$008C

$008D

$008E

$008F

$0090

$0091

Name

ATDOCTLO

ATDOCTL1

ATDOCTL2

ATDOCTL3

ATDOCTL4

ATDOCTL5

ATDOSTATO

Reserved

ATDOTESTO

ATDOTEST1

Reserved

ATDOSTAT1

Reserved

ATDODIEN

Reserved

PORTADO

ATDODROH

ATDODROL

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:

ECT (Enhanced Capture Timer 16 Bit 8 Channels)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
Bit 15 14 13 12 11 10 9 Bit 8
Bit 7 6 5 4 3 2 1 Bit 0
ATDO (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 2l
0 s8c s4c s2c sic FIFO | FRZ1 | FRZ0
SRES8 | SMP1 | SMPO | PRS4 | PRS3 | PRS2 | PRS1 | PRSO
DIM | DSGN | SCAN | MULT 0 cc CB CA
SCF 0 ETORF | FIFOR 0 cc2 ccl 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 | ccr6 | ccF5 | cCcr4 | ccr3 | ccr2 | ccF1 | cCFo
0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 Bit 0
0 0 0 0 0 0 0 0
Bit7 6 5 4 3 2 1 BITO
Bit15 14 13 12 11 10 9 Bit8
Bit7 Bit6 0 0 0 0 0 0

Freescale Semiconductor
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$0120 - $013F

Address
$0130

$0131

$0132

$0133

$0134

$0135

$0136

$0137

$0138

$0139

$013A

$013B

$013C

$013D

$013E

$013F

Name

ATD1DROH

ATD1DROL

ATD1DR1H

ATD1DR1L

ATD1DR2H

ATD1DR2L

ATD1DR3H

ATD1DR3L

ATD1DR4H

ATD1DR4L

ATD1DR5H

ATD1DR5L

ATD1DR6H

ATD1DR6L

ATD1DR7H

ATD1DR7L

$0140 - $017F

Address
$0140

$0141

$0142

$0143

$0144

$0145

Name

CANOCTLO

CANOCTL1

CANOBTRO

CANOBTR1

CANORFLG

CANORIER

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:

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
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
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

CANO (Motorola Scalable CAN - MSCAN)

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

RXFRM 22T cswar F2NCR e | wupe | sLpro | INITRQ
CANE |CLKSRC| LOOPB | LISTEN 0 wupm [SEPAK | INITAK
SJW1 | SJWO | BRPS | BRP4 | BRP3 | BRP2 | BRP1 | BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | cscie LRSTATL | RSTATO | TSTATL [ TSTATO | |\ oo | oyr
WUPIE | CSCIE |RSTATEL|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE

Freescale Semiconductor




$0140 -

Address
$0146

$0147

$0148

$0149

$014A

$014B

$014C

$014D

$014E

$014F

$0150 -
$0153
$0154 -
$0157
$0158 -
$015B
$015C -
$015F
$0160 -
$016F
$0170 -
$017F

$017F

Name

CANOTFLG
CANOTIER
CANOTARQ
CANOTAAK
CANOTBSEL
CANOIDAC
Reserved
Reserved
CANORXERR

CANOTXERR

CANOIDARO -
CANOIDAR3

CANOIDMRO -
CANOIDMR3

CANOIDAR4 -
CANOIDAR7

CANOIDMR4 -
CANOIDMR7

CANORXFG

CANOTXFG

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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CANO (Motorola Scalable CAN - MSCAN)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 0 0 0 0 TXE2 | TXE1l | TXEO
0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO
0 0 0 0 0 | ABTRQ2 | ABTRQ1 | ABTRQO
0 0 0 0 0 ABTAK?2 | ABTAK1 | ABTAKO
0 0 0 0 0 TX2 TX1 TX0
0 0 DAML | IDAMO 0 IDHIT2 | IDHIT1 | IDHITO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
RXERR7 | RXERR6 | RXERR5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
TXERR7 | TXERR6 | TXERR5 | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
FOREGROUND RECEIVE BUFFER see (Table 1-2)
FOREGROUND TRANSMIT BUFFER see (Table 1-2)

Table 1-2 Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address

$xxx0

$xxx1

$xxx2

$xxx3

$xxx4-
$xxxB

Name
Extended ID
Standard ID
CANXRIDRO
Extended ID
Standard ID
CANXRIDR1
Extended ID
Standard ID
CANXRIDR2
Extended ID
Standard ID
CANXRIDR3

CANXRDSRO -

CANXRDSR7

Freescale Semiconductor

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

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
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Table 1-2 Detailed MSCAN Foreground Receive and Transmit Buffer Layout

Address
$xxxC

$xxxD

$XXXE

$xxxF

$xx10

$xx11

$xx12

$xx13

$xx14-
$xx1B

$xx1C

$xx1D

$xx1E

$xx1F

$0180 -

Address
$0180

$0181

$0182

$0183

$0184

48

Name

CANRXDLR
Reserved
CANXRTSRH

CANXRTSRL

Extended ID
CANXTIDRO
Standard ID
Extended ID
CANXTIDR1
Standard ID
Extended ID
CANXTIDR2
Standard ID
Extended ID
CANXTIDR3
Standard ID

CANXTDSRO -
CANXTDSR7

CANXTDLR
CONXTTBPR
CANXTTSRH

CANXTTSRL

$01BF

Name

CAN1CTLO
CAN1CTL1
CAN1BTRO
CAN1BTR1

CAN1RFLG

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:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
DLC3 | DLC2 | DLC1 | DLCO

TSR15 | TSR14 | TSR13 | TSR12 | TSR1l | TSR10 [ TSR9 | TSR8
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

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

PRIO7 | PRIO6 | PRIOS | PRIO4 | PRIO3 | PRIO2 | PRIO1 | PRIOO
TSR15 | TSR14 | TSR13 | TSR12 | TSR1l | TSR10 [ TSR9 | TSR8
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
CAN1 (Motorola Scalable CAN - MSCAN)

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RXFRM o2CTt cswar FoNCH ) e | wupe | SLPRQ | INITRQ
CANE |CLKSRC| LOOPB | LISTEN 0 wupm |oEPAK L INITAK
SIW1 | SJWO | BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | cscie LRSTATL | RSTATO | TSTATL [ TSTATO | |\ oo | oyr
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PIM (Port Integration Module)

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

5075 orip Read:| PTIP7 | PTIP6 | PTIP5 | PTIP4 | PTIP3 | PTIP2 | PTIPL | PTIPO
Write:

$025A DDRP \F;verig DDRP7 | DDRP7 | DDRP5 | DDRP4 | DDRP3 | DDRP2 | DDRP1 | DDRPO

$025B RDRP \F;verig RDRP7 | RDRP6 | RDRP5 | RDRP4 | RDRP3 | RDRP2 | RDRP1 | RDRPO

$025C PERP \F;verig PERP7 | PERP6 | PERP5 | PERP4 | PERP3 | PERP2 | PERP1 | PERPO

$025D PPSP \F;verig PPSP7 | PPSP6 | PPSP5 | PPSP4 | PPSP3 | PPSP2 | PPSP1 | PPSSO
Read:

$025E PIEP | PIEP7 | PIEPG | PIEPS | PIEP4 | PIEP3 | PIEP2 | PIEPL | PIEPO
Read:

$025F PIFP | PIFP7 | PIFP6 | PIFPS | PIFP4 | PIFP3 | PIFP2 | PIFPL | PIFPO
Read:

$0260 PTH G| PTH7 | PTHG | PTHS | PTH4 | PTH3 | PTH2 | PTHL | PTHO

s0261 - Read:| PTIH7 | PTIHG | PTIH5 | PTIH4 | PTIH3 | PTIH2 | PTIHL | PTIHO
Write:

$0262 DDRH \F;verig DDRH7 | DDRH7 | DDRH5 | DDRH4 | DDRH3 | DDRH2 | DDRH1 | DDRHO

$0263 RDRH \F;verig RDRH7 | RDRH6 | RDRH5 | RDRH4 | RDRH3 | RDRH2 | RDRH1 | RDRHO

$0264 PERH \F;verig PERH7 | PERH6 | PERH5 | PERH4 | PERH3 | PERH2 | PERH1 | PERHO

$0265 PPSH \F;verig PPSH7 | PPSH6 | PPSH5 | PPSH4 | PPSH3 | PPSH2 | PPSH1 | PPSHO
Read:

$0266 PIEH e | PIEH7 | PIEHG | PIEWS | PIEH4 | PIEH3 | PIEH2 | PIEHL | PIEHO
Read:

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

$0268 PTJ Read:| ooy | prs 0 0 0 0 PTIL | PTJIO
Write:

50269 -— Read:|_PTI7_| PTIJ6 0 0 0 0 PTIJL | PTIJO
Write:

$026A DDRJ \F;verig DDRJ7 | DDRJ7 0 0 0 0 DDRJ1 | DDRJO

$026B RDRJ \F;verig RDRJ7 | RDRJ6 0 0 0 0 RDRJ1 | RDRJO

$026C PERJ \F;verig PERJ7 | PERJ6 0 0 0 0 PERJ1 | PERJO

$026D PPSJ \F;verig PPSJ7 | PPSJ6 0 0 0 0 PPSJ1 | PPSJO

$026E PIEJ Read:| o e97 | piEss 0 0 0 0 PIEJ1 | 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:

Freescale Semiconductor
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4.3.3 Unsecuring the Microcontroller

In order to unsecure the microcontroller, the internal FLASH and EEPROM must be erased. This can be
done through an external program in expanded mode or via a.sequence of BDM commands. Unsecuring
isalso possible viathe Backdoor Key Access. Refer to Flash Block Guide for details.

Once the user has erased the FLASH and EEPROM, the part can be reset into specia single chip mode.
Thisinvokes aprogram that verifiesthe erasure of theinternal FLASH and EEPROM. Once this program
completes, the user can erase and program the FL A SH security bitsto the unsecured state. Thisisgenerally
done through the BDM, but the user could aso change to expanded mode (by writing the mode bits
through the BDM) and jumping to an external program (again through BDM commands). Note that if the
part goes through areset before the security bits are reprogrammed to the unsecure state, the part will be
secured again.

4.4 Low Power Modes

The microcontroller features three main low power modes. Consult the respective Block User Guide for
information on the module behavior in Stop, Pseudo Stop, and Wait Mode. An important source of
information about the clock system isthe Clock and Reset Generator User Guide (CRG).

4.4.1 Stop

Executing the CPU STOP instruction stops all clocks and the oscillator thus putting the chip in fully static
mode. Wake up from this mode can be done viareset or external interrupts.

4.4.2 Pseudo Stop

This mode is entered by executing the CPU STOP instruction. In this mode the oscillator is still running
and the Real Time Interrupt (RTI) or Watchdog (COP) sub module can stay active. Other peripherals are
turned off. This mode consumes more current than the full STOP mode, but the wake up time from this
mode is significantly shorter.

4.4.3 Wait

Thismode is entered by executing the CPU WAL instruction. In this mode the CPU will not execute
instructions. Theinternal CPU signals (address and databus) will befully static. All peripheralsstay active.
For further power consumption the peripherals can individually turn off their local clocks.

444 Run

Although thisisnot alow power mode, unused peripheral modules should not be enabled in order to save
power.
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Figure 23-5 Recommended PCB Layout for 80QFP (MC9S12DB128, SC515846, and
SC102202) Pierce Oscillator
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Table A-6 5V I/O Characteristics

Conditions are shown in (Table A-4) unless otherwise noted

Num |C Rating Symbol Min Typ Max Unit
1 | P |Input High Voltage Viu 0.65*Vpps - \
T | Input High Voltage Viy - - Vpps + 0.3
2 | P |Input Low Voltage Vi - - 0.35*Vpps \Y
T | Input Low Voltage Vi Vggs — 0.3 - - \Y
3 | C|Input Hysteresis Vivs 250 mvV
Input Leakage Current (pins in high ohmic input
4 | p|mode) i -1.0 - 1.0 HA
Vin = Vops ©" Vsss

Output High Voltage (pins in output mode)
5 c | Partial Drive loH = —2.0mA V Vpps — 0.8 _ _ \Vi

P | Full Drive 1oy = -10.0mA

Output Low Voltage (pins in output mode)
6 | c |Partial Drive g = +2.0mA \Y/ — — 0.8 \Y;

P | Full Drive 1| = +10.0mA

Internal Pull Up Device Current,

7| Ptested at vV, Max. lpuL - - -130 HA
Internal Pull Up Device Current, |
8 | Cltested at V,,, Min. PUH -10 - - HA
Internal Pull Down Device Current, |
9 | P ltested at vV, Min. PDH - - 130 HA
Internal Pull Down Device Current, |
10 | C |tested at V, Max. PDL 10 - - HA
11 | D | Input Capacitance Cin 6 - pF
Injection current!
12 | T |Single Pin limit lics -2.5 - 25 mA
Total Device Limit. Sum of all injected currents licp -25 25
13 | P |Port H, J, P Interrupt Input Pulse filtered 2 tpuLsE 3 Hs
14 | P |Port H, J, P Interrupt Input Pulse passed 2 tpuLsE 10 us
NOTES:

1. Refer to Section A.1.4 Current Injection, for more details
2. Parameter only applies in STOP or Pseudo STOP mode.

A.1.10 Supply Currents

This section describes the current consumption characteristics of the device as well as the conditions for
the measurements.
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A.3.2 NVM Reliability

Thereliability 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 isincremented every time a sector or mass erase event is
executed.
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A.5.1.5 Pseudo Stop and Wait Recovery

Therecovery from Pseudo STOP and Wait are essentially the same since the oscillator was not stopped in
both modes. The controller can be woken up by internal or external interrupts. After t,,,s the CPU starts
fetching the interrupt vector.

A.5.2 Oscillator

The devicefeatures an internal Colpittsand Pierce oscillator. The selection of Colpitts oscillator or Pierce
oscillator/external clock depends on the XCLKS signal which is sampled during reset.By asserting the
XCLKS input during reset this oscillator can be bypassed allowing 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. tcgoyT Specifiesthe maximum time before switching to the
internal self clock mode after POR or STOP if aproper oscillation is not detected. The quality check also
determines the minimum oscillator start-up time typogc. The device also features a clock monitor. A
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Figure A-4 Jitter Definitions
Therelativedeviation of t,,, isat itsmaximum for one clock period, and decreasestowards zero for larger
number of clock periods (N).

Defining the jitter as:

tmax(N)

N Etnom

tmin(N)

N Etnom

[
[
[]

J(N) = maxal —

For N < 100, the following equation is a good fit for the maximum jitter:
I
J(N) = =+,
JN

J(N) A

I I I I >
1 5 10 20 N

Figure A-5 Maximum bus clock jitter approximation
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