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Section 1 Introduction

1.1 Overview

The MC9S12DP512 microcontroller unit (MCU) is a 16-bit device composed of standard on-chip
peripheralsincluding a 16-bit central processing unit (HCS12 CPU), 512K bytes of Flash EEPROM, 14K
bytes of RAM, 4K bytes of EEPROM, two asynchronous serial communications interfaces (SCl), three
serial peripheral interfaces (SPI), an 8-channel 1C/OC enhanced capture timer, two 8-channel, 10-bit
analog-to-digital converters (ADC), an 8-channel pulse-width modulator (PWM), adigital Byte DataLink
Controller (BDLC), 29 discretedigital 1/0O channels (Port A, Port B, Port K and Port E), 20 discrete digital
I/O lines with interrupt and wake up capability, five CAN 2.0 A, B software compatible modules
(MSCAN12), and an Inter-1C Bus. The MC9S12DP512 has full 16-bit data paths throughout. However,
the external bus can operate in an 8-bit narrow mode so single 8-bit wide memory can be interfaced for
lower cost systems. The inclusion of aPLL circuit allows power consumption and performance to be
adjusted to suit operational requirements.

1.2 Features

e HCS12 Core

— 16-bit HCS12 CPU
i. Upward compatible with M68HC11 instruction set

ii. Interrupt stacking and programmer’s model identical to M68HC11
iii. Instruction queue
iv. Enhanced indexed addressing
— MEBI (Multiplexed External Bus Interface)
— MMC (Module Mapping Control)
— INT (Interrupt control)
— BKP (Breakpoints)
— BDM (Background Debug Mode)
* CRG (Clock and Reset Generation)
— Low current Colpitts oscillator or
— Pierce oscillator
- PLL
— COP watchdog
— Red Time Interrupt
— Clock Monitor
e 8-bit and 4-bit ports with interrupt functionality
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— Digital filtering
— Programmable rising or falling edge trigger
* Memory
— 512K Flash EEPROM
— 4K byte EEPROM
— 14K byte RAM
*  Two 8-channel Analog-to-Digital Converters
— 10-bit resolution
— External conversion trigger capability
* Five 1M bit per second, CAN 2.0 A, B software compatible modules
— Fivereceive and three transmit buffers
— Flexible identifier filter programmable as 2 x 32 bit, 4 x 16 bit or 8 x 8 bit
— Four separate interrupt channels for Rx, Tx, error and wake-up
— Low-passfilter wake-up function
— Loop-back for self test operation
* Enhanced Capture Timer
— 16-bit main counter with 7-bit prescaler
— 8 programmable input capture or output compare channels
— Four 8-bit or two 16-bit pulse accumulators
* 8PWM channels
— Programmable period and duty cycle
— 8-bit 8-channel or 16-bit 4-channel
— Separate control for each pulse width and duty cycle
— Center-aligned or left-aligned outputs
— Programmable clock select logic with awide range of frequencies
— Fast emergency shutdown input
— Usable asinterrupt inputs
» Serid interfaces
— Two asynchronous Serial Communications I nterfaces (SCI)
— Three Synchronous Seria Peripheral Interface (SPI)
» ByteDataLink Controller (BDLC)

— SAE J1850 Class B Data Communications Network Interface Compatible and SO Compatible
for Low-Speed (<125 Kbps) Serial Data Communications in Automotive Applications
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Figure 1-2 MC9S12DP512 Memory Map

$4000

$7FFF

$3000

$BFFF

$C000

$FFFE

$FFO0

$FFFF

EXPANDED*

SINGLE CHIP SINGLE CHIP

REGISTERS

(Mappable to any 2k Block
within the first 32K)

4K Bytes EEPROM
(Mappable to any 4K Block)

14K Bytes RAM
(Mappable to any 16K
and alignable to top or
bottom)

16K Fixed Flash

Page $3E =62

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

16K Page Window
32 x 16K Flash EEPROM
pages

16K Fixed Flash
Page $3F = 63

BDM
(if active)

* Assuming that a ‘0’ was driven onto port K bit 7 during MCU is reset into normal expanded wide or narrow mode.
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$0015 - $0016 INT map 1 of 2 (HCS12 Interrupt)

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

$0015 ITCR \F;\fr‘i"::f 0 0 0 WRINT | ADR3 | ADR2 | ADR1 | ADRO
Read:

$0016 ITEST Write: INTE INTC INTA INT8 INT6 INT4 INT2 INTO

$0017 - $0019 Reserved

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

$0017- Reserved Read: 0 0 0 0 0 0 0 0

$0019 Write:

$001A - $001B Device ID Register (Table 1-3)

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

$001A PARTIDH Regd: ID15 ID14 ID13 ID12 ID11 ID10 D9 1D8
Write:

$001B PARTIDL Regd: ID7 ID6 ID5 D4 ID3 D2 ID1 IDO
Write:

$001C - $001D MMC map 3 of 4 (HCS12 Module Mapping Control, Table 1-4)

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

$001C MEMSIZO Read: reg_swO 0 eep_swl | eep_swO 0 ram_sw2 | ram_sw1 | ram_swO
Write:

$001D MEMSIZ1 Regd: rom_sw1 | rom_swO 0 0 0 0 pag_swl | pag_swO
Write:

$001E - $001E MEBI map 2 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
Read: 0 0 0 0 0 0

$001E INTCR Write: IRQE IRQEN

$001F - $001F INT map 2 of 2 (HCS12 Interrupt)

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

$001F HPRIO \F/{\?rigi PSEL7 PSEL6 PSEL5 PSEL4 PSEL3 PSEL2 PSEL1 0

$0020 - $0027 Reserved

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

$0020 - Reserved Read: 0 0 0 0 0 0 0 0

$0027 Write:




MC9S12DP512 Device Guide V01.25

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

Address

$xx13

$xx14 -
$xx1B

$xx1C
$xx1D
$xx1E

$xx1F

$0180

Address
$0180

$0181
$0182
$0183
$0184
$0185
$0186
$0187
$0188
$0189
$018A

$018B

$018C -
$018D

$018E

$018F

$0190 -
$0193

Name
Extended ID

CANXTIDR3
Standard ID

CANXTDSRO -
CANXTDSR7

CANXTDLR

CANXTTBPR

CANXTTSRH

CANXTTSRL

- $01BF

Name

CAN1CTLO

CAN1CTL1

CAN1BTRO

CAN1BTR1

CAN1RFLG

CAN1RIER

CAN1TFLG

CANI1TIER

CAN1TARQ

CAN1TAAK

CAN1TBSEL

CANL1IDAC

Reserved

CAN1RXERR

CAN1ITXERR

CANL1IDARO -
CAN1IDARS3

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:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
ID6 ID5 ID4 ID3 ID2 ID1 IDO RTR
DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DLC3 | DLC2 | DLC1 | DLCO
PRIO7 | PRIO6 | PRIO5 | PRIO4 | PRIO3 | PRIO2 | PRIO1 | PRIOO
TSR15 | TSR14 | TSR13 | TSR12 | TSR11 | TSR10 | TSR9 | TSR8
TSR7 | TSR6 | TSR5 | TSR4 | TSR3 | TSR2 | TSR1 | TSRO
CANL1 (Freescale Scalable CAN - FSCAN)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
RXFRM FRR2E cowar PN mive | wupe | sLpro | INITRQ
CANE |CLKSRC | LOOPB | LISTEN : wupm SLPAK L INITAK
SJW1 | SIWO | BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO
SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10
WUPIE | cscip |-RSTATL | RSTATO | TSTATL | TSTATO | (oo | oyr
WUPIE | CSCIE |RSTATEL|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE
: : : : : TXE2 | TXE1l | TXEO
: : : : : TXEIE2 | TXEIE1 | TXEIEO
: : : : 0 ABTRQ2 | ABTRQL | ABTRQO
0 0 0 0 0 ABTAK?2 | ABTAK1 | ABTAKO
: : : : : X2 TX1 TX0
0 0 DAML | 1DAMO 0 IDHIT2 | IDHIT1 | IDHITO
0 0 0 0 0 0 0 0
RXERRY7 | RXERR6 | RXERRS5 | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO
TXERR7 | TXERR6 | TXERRS | TXERR4 | TXERR3 | TXERR2 | TXERR1 | TXERRO
AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
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$0240 - $027F PIM (Port Integration Module PIM_9DP256)

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

$026D PPSJ sfrﬁfj: 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 - ,

$027F Reserved Read:

$0280 - $02BF CAN4 (Freescale Scalable CAN - FSCAN)

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

$0280  CANACTLO \F;\frig RXFRM R8T cowar FANCEL rve | wupe | sLpro | INITRO

$0281  CANACTL1 \F;\frig CANE |CLKSRC| LoOPB | LISTEN 0 wupm oLPAK L INITAK

$0282  CAN4BTRO \F;\frig SJWL | SJwo | BRP5 | BRP4 | BRP3 | BRP2 | BRP1 | BRPO

$0283  CAN4BTR1 \F;\frig SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10

$0284  CANARFLG \F;\frig WUPIF | csciF [FRSTATL L RSTATO | TSTATL | TSTATO | o c | pyr

$0285  CAN4RIER \F;\frig WUPIE | CSCIE |RSTATE1|RSTATEO|TSTATEL|TSTATEO| OVRIE | RXFIE

$0286  CANATFLG \F;\frig 0 0 0 0 0 TXE2 | TXE1 | TXEO

$0287  CANATIER \F;\frig 0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO

$0288  CANATARQ \F;\frig 0 0 0 0 0 ABTRO2 | ABTRO1 | ABTRQO

so280  canataak Readi_0 0 0 0 0 | ABTAK2 | ABTAK1 | ABTAKO
Write:

$028A  CcAN4TBSEL Read 0 0 0 0 0 X2 X1 TXO0
Write:

$028B  CAN4IDAC \F;\frig 0 0 IDAM1 | IDAMO 0 DHLZ L e

$028C- . Read:| 0 0 0 0 0 0 0 0

$028D Write:

S028E  CANARXERR \Ij\frig RXERR7 | RXERR6 | RXERRS | RXERR4 | RXERR3 | RXERR2 | RXERR1 | RXERRO

s028F  CANaTXERR Read: TXERR7|TXERR6 | TXERRS | TXERR4 | TXERRS | TXERR2 | TXERR1 | TXERRO
Write:

$0290 - CAN4IDARO - Read:

0203 CANAIDARS  wine| AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO

$0294 - CAN4IDMRO - Read:

0297  CANADMR3  wine|  AM7 AM6 AMS5 AM4 AM3 AM2 AM1 AMO

$0298 - CAN4IDAR4 - Read:

50298 CANAIDAR?  wine| AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO




$0280 - $02BF

Address

$02A0 -
$02AF
$02B0 -
$02BF

$02C0 -

Address
$02C0 -

MC9S12DP512 Device Guide V01.25

CANA4 (Freescale Scalable CAN - FSCAN)

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$029C - CAN4IDMR4 - Read:
$029F GANAIDMR?  write:| AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
CANARXEG Regd: FOREGROUND RECEIVE BUFFER see Table 1-2
Write:
Read:
CAN4TXFG Write: FOREGROUND TRANSMIT BUFFER see Table 1-2
$03FF Reserved
Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Read: 0 0 0 0 0 0 0 0
Reserved .
Write:

$03FF

1.6 Part ID Assignments

The part ID islocated in two 8-bit registers PARTIDH and PARTIDL (addresses $001A and $001B after
reset). Theread-only valueisaunique part ID for each revision of the chip. Table 1-3 showsthe assigned
part ID number.

Table 1-3 Assigned Part ID Numbers

Device Mask Set Number Part ID!
MC9S12DP512 OLOOM $0400
MC9S12DP512 1L00M $0401
MC9S12DP512 2L00OM $0402
MC9S12DP512 3LOOM $0403
MC9S12DP512 4LO0OM $0404

NOTES:

1. The coding is as follows:

Bit 15 - 12: Major family identifier
Bit 11 - 8: Minor family identifier

Bit 7 - 4: Major mask set revision number including FAB transfers
Bit 3 - 0: Minor - non full - mask set revision

1.7 Memory Size Assignments

The device memory sizes are located in two 8-hit registers MEM SIZ0 and MEM SIZ1 (addresses $001C
and $001D after reset). Table 1-4 showsthe read-only values of these registers. Refer to HCS12 Module
Mapping Control (MMC) Block Guide for further details.

Table 1-4 Memory size registers

Register name Value
MEMSIZ0 $26
MEMSIZ1 $82

49



MC9S12DP512 Device Guide V01.25

Internal Pull
Pin Name | Pin Name |Pin Name |Pin Name | Pin Name | Power Resistor Descriotion
Funct.1 | Funct.2 | Funct.3 | Funct.4 | Funct.5 | Supply Reset P
CTRL
State
PS7 SSO — — — Port S I/0, SS of SPIO
PS6 SCKO — — — Port S I/0, SCK of SPIO
PS5 MOSIO — — — Port S I/O, MOSI of SPIO
PS4 MISOO0 — — — Port S 1/0, MISO of SPIO
vDDx | PERS/ Up
PS3 TXD1 — — — PPSS Port S I/O, TXD of SCI1
PS2 RXD1 — — — Port S I/0, RXD of SCI1
PS1 TXDO — — — Port S 1/0, TXD of SCIO
PSO RXDO — — — Port S I/0, RXD of SCIO
_ , PERT/ | .. .
PT[7:0] I0CJ[7:0] — — — VDDX PPST Disabled | Port T I/O, Timer channels

2.3 Detailed Signal Descriptions

2.3.1 EXTAL, XTAL — Oscillator Pins

EXTAL and XTAL arethe crystal driver and external clock pins. Onreset al the device clocks are derived
from the EXTAL input frequency. XTAL isthe crystal output.

2.3.2 RESET — External Reset Pin

An active low bidirectional control signal, it acts as an input to initialize the MCU to a known start-up

state, and an output when an internal MCU function causes areset.

2.3.3 TEST — Test Pin

Thisinput only pinisreserved for test.

NOTE:

The TEST pin must be tied to VSSin all applications.

2.3.4 VREGEN — Voltage Regulator Enable Pin

Thisinput only pin enables or disables the on-chip voltage regulator.
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NOTE: All VSSpins must be connected together in the application.
2.4.1 VDDX,VSSX — Power & Ground Pins for I/O Drivers

External power and ground for 1/0O drivers. Because fast signal transitions place high, short-duration
current demands on the power supply, use bypass capacitors with high-frequency characteristicsand place
them as close to the MCU as possible. Bypass requirements depend on how heavily the MCU pins are
loaded.

2.4.2 VDDR, VSSR — Power & Ground Pins for I/O Drivers & Internal Voltage
Regulator

External power and ground for 1/0O drivers and input to the internal voltage regulator. Because fast signal
transitions place high, short-duration current demands on the power supply, use bypass capacitors with
high-frequency characteristics and place them as close to the MCU as possible. Bypass requirements
depend on how heavily the MCU pins are |oaded.

2.4.3 VDD1, VDD2, VSS1, VSS2 — Internal Logic Power Supply Pins

Power is supplied to the MCU through VDD and VSS. Because fast signal transitions place high,
short-duration current demands on the power supply, use bypass capacitors with high-frequency
characteristics and place them as close to the MCU as possible. This 2.5V supply is derived from the
internal voltage regulator. Thereis no static load on those pins allowed. The internal voltage regulator is
turned off, if VREGEN istied to ground.

NOTE: No load allowed except for bypass capacitors.
2.4.4 VDDA, VSSA — Power Supply Pins for ATD and VREG

VDDA, VSSA are the power supply and ground input pins for the voltage regulator and the analog to
digital converter. It also provides the reference for the internal voltage regulator. This allows the supply
voltage to the ATD and the reference voltage to be bypassed independently.

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-L ocked Loop. This allows the

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

NOTE: No load allowed except for bypass capacitors.
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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 refersto alternate clock thisis equivalent to Oscillator 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 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

8.1 Device-specific information

The XCLKS input signal isactive low (see 2.3.13 PE7 / NOACC / XCLKS — Port E I/O Pin 7).

Section 9 Enhanced Capture Timer (ECT) Block
Description

Consult the ECT_16B8C Block Guide for information about the Enhanced Capture Timer module.
When the ECT_16B8C Block Guide refersto freeze mode thisis equivalent to active BDM mode.

Section 10 Analog to Digital Converter (ATD) Block
Description
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Appendix A Electrical Characteristics

A.1 General

NOTE: Theéelectrical characteristics given in this section are preliminary and should be
used as a guide only. Values cannot be guaranteed by Freescale and are subject to
change without notice.

This supplement contains the most accurate electrical information for the MC9S12DP512 microcontroller
availableat thetime of publication. Theinformation should beconsidered PREL IMINARY and issubject
to change.

Thisintroduction isintended to give an overview on several common topics like power supply, current
injection etc.

A.1.1 Parameter Classification
The electrical parameters shown in this supplement are guaranteed by various methods. To give the

customer a better understanding the following classification is used and the parameters are tagged
accordingly in the tables where appropriate.

NOTE: Thisclassification isshown inthe column labeled * C” in the parameter tables
where appropriate.

Those parameters are guaranteed during production testing on each individual device.

Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.

Those parameters are achieved by design characterization on asmall sample size from typical devices
under typical conditions unless otherwise noted. All values shown in the typical column are within
this category.

Those parameters are derived mainly from simulations.

A.1.2 Power Supply

The MC9S12DP512 utilizes severa pinsto supply power to the I/O ports, A/D converter, oscillator, PLL
and internal logic.

The VDDA, VSSA pair suppliesthe A/D converter and theresistor ladder of theinternal voltage regulator.
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2. The device contains an internal voltage regulator to generate the logic and PLL supply out of the 1/O supply.
The absolute maximum ratings apply when the device is powered from an external source.

3. All digital I/O pins are internally clamped to Vggx and Vppx, Vssr and Vppgr of Vgga and Vppa.

4. Those pins are internally clamped to Vggp and VpppyL.-

5. This pin is clamped low to Vggy, but not clamped high. This pin must be tied low in applications.

A.1.6 ESD Protection and Latch-up Immunity

All ESD testing isin 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 devicewill bedefined asafailureif 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 - 3
negative 3
Series Resistance R1 0 Ohm
Storage Capacitance C 200 pF
Machine Number of Pulse per pin -
positive - 3
negative 3
Minimum input voltage limit -2.5 \%
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 | C |Human Body Model (HBM) ViysMm 2000 - \%
2 | C [Machine Model (MM) Vum 200 - Y,
3 | C [ Charge Device Model (CDM) Vepu 500 - Y,
Latch-up Current at Ty = 125°C
4 | C|positive ILaT +100 - mA
negative -100
Latch-up Current at Ty = 27°C
5 | C|positive I aT +200 - mA
negative -200
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A.1.7 Operating Conditions

This chapter describes the operating conditions of the device. Unless otherwise noted those conditions
apply to al the following data.

NOTE: Pleaserefer to the temperature rating of the device (C, V, M) with regards to the
ambient temperature T, and the junction temperature T;. For power dissipation
calculations refer to Section A.1.8 Power Dissipation and Thermal
Characteristics.

Table A-4 Operating Conditions

Rating Symbol Min Typ Max Unit
1/0, Regulator and Analog Supply Voltage Vpps 45 5 5.25 \%
Digital Logic Supply Voltage * Vbp 2.35 2.5 2.75 \
PLL Supply Voltage () VbppLL 2.35 25 2.75 v
Voltage Difference VDDX to VDDR and VDDA Avppx -0.1 0 0.1 \Y
Voltage Difference VSSX to VSSR and VSSA Ayssx -0.1 0 0.1 \
Bus Frequency (MC9S12DP512C, V, M) fhus 0.25 2 - 25 MHz
MC9S12DP512C
Operating Junction Temperature Range TJ -40 - 100 °C
Operating Ambient Temperature Range 3 Ta -40 27 85 °C
MC9S12DP512V
Operating Junction Temperature Range TJ -40 - 120 °C
Operating Ambient Temperature Range ) Ta -40 27 105 °C
MC9S12DP512M
Operating Junction Temperature Range TJ -40 - 140 °C
Operating Ambient Temperature Range ) Ta -40 27 125 °C
NOTES:

1. The device contains an internal voltage regulator to generate the logic and PLL supply out of the I/O supply. The
given operating range applies when this regulator is disabled and the device is powered from an external source.

2. Some blocks e.g. ATD (conversion) and NVMs (program/erase) require higher bus frequencies for proper oper-
ation.

3. Please refer to Section A.1.8 Power Dissipation and Thermal Characteristics for more details about the rela-
tion between ambient temperature T, and device junction temperature T;.

A.1.8 Power Dissipation and Thermal Characteristics

Power dissipation and thermal characteristics are closely related. The user must assure that the maximum
operating junction temperature is not exceeded. The average chip-junction temperature (T ) in °C can be
obtained from:
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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 - - \Y
T | Input High Voltage Vi - - VDD5 + 0.3 \Y,
2 | P |Input Low Voltage Vi - - 0.35*Vpps v
T | Input Low Voltage i VSS5-0.3 - - \%
3 | C|Input Hysteresis Vavs - 250 - mV
Input Leakage Current (pins in high impedance input
4 | p mode) i -1 - 1 uA
Vin = Vops 0" Vsss
Output High Voltage (pins in output mode)
5 | p | Partial Drive loHq = —2mA Vou Vpps — 0.8 - - \
Full Drive IgoH = -10mA
Output Low Voltage (pins in output mode)
6 | p |Partial Drive g = +2mA Vou - - 0.8 \Y;
Full Drive Ig = +10mA
Internal Pull Up Device Current,
7 | Pltested at vV, Max. lpuL - - -130 HA
Internal Pull Up Device Current,
8 | Ctested at vV, Min. lPuH -10 - - HA
Internal Pull Down Device Current,
9 | Pltested at vV, Min. IPpH - - 130 HA
Internal Pull Down Device Current,
10 | C|tested at vV, Max. lpoL 10 - - HA
11 | D |Input Capacitance Cin - 6 - pF
Injection current!
12 | T |Single Pin limit lcs 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? trigN - - 3 us
14 | P |PortH, J, P Interrupt Input Pulse passed® tpvaL 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.7 SPI

This section provides electrical parametrics and ratings for the SPI.

In Table A-18 the measurement conditions are listed.
Table A-18 Measurement Conditions

Description Value Unit
Drive mode full drive mode —
Load capacitance C opp, 50 OF
on all outputs
Thresholds for delay (20% / 80%) VDDX Vv

measurement points

A.7.1 Master Mode

In Figure A-6 the timing diagram for master mode with transmission format CPHA=0 is depicted.

(OUTPﬁ'l) _\ ! \

\
ek 4—@—»4—@—» @—» —| 4—@ - @
(CPOL=0) /‘ \4_60_»/_’\’_X 1 "\ /
(OUTPUT) — | 7 4_@_> K 7 L
(CPOLS_C1K) N . \ Cag F ~® ’
(OUTPIJT) \ 7'/ \—l\,—v' \—7/ \

MISO % f:\p
apur)y — MSB IN? BITG...1 — LSBIN )
— —>| —>>

MOSI £ \ 3
ouTon >< MSB OUT2 BITG...1 \ >< LSB OUT
|

1.if configured as an output.
2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure A-6 SPI Master Timing (CPHA=0)

In Figure A-7 the timing diagram for master mode with transmission format CPHA=1 is depicted.
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A.8 External Bus Timing
A timing diagram of the external multiplexed-busisillustrated in Figure A-10 with the actual timing
values shown on table Table A-21. 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.

117



MC9S12DP512 Device Guide V01.25



RXZB30
hibbertleft

RXZB30
disclaimer

RXZB30
disclaimer

RXZB30
logo

RXZB30
rohstext

RXZB30
rohstext


