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Section 1 Introduction

1.1 Overview

The MC9S12DP256 microcontroller unit (MCU) is a 16-bit device composed of standard on-chip
peripherals including a 16-bit central processing unit (HCS12 CPU), 256K bytes of Flash EEPROM, 12K
bytes of RAM, 4K bytes of EEPROM, two asynchronous serial communications interfaces (SCI), three
serial peripheral interfaces (SPI), an 8-channel IC/OC enhanced capture timer, two 8-channel, 10-bit
analog-to-digital converters (ADC), an 8-channel pulse-width modulator (PWM), a digital Byte Data Link
Controller (BDLC), 29 discrete digital I/O channels (Port A, Port B, Port K and Port E), 20 discrete digital
I/0O lines with interrupt and wakeup capability, five CAN 2.0 A, B software compatible modules
(MSCAN12), and an Inter-IC Bus. The MC9S12DP256 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 a PLL 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 (low current oscillator, PLL, reset, clocks, COP watchdog, real time interrupt, clock monitor)
* 8-bit and 4-bit ports with interrupt functionality
— Digital filtering
— Programmable rising or falling edge trigger
« Memory
— 256K Flash EEPROM
— 4K byte EEPROM
— 12K byte RAM
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Figure 1-1 MC9S12DP256B Block Diagram
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$0010 - $0014 MMC map 1 of 4 (Core User Guide)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0012 INITEE \?verﬁcej-: EE15 | EE14 | EE13 | EE12 0 0 0 EEON
$0013 MISC \?verig 0 0 0 O | exsTR1 | EXSTRO | ROMHM | ROMON
$0014 MTSTO Regdf Bit 7 6 5 4 3 2 1 Bit 0
Write:
$0015 - $0016 INT map 1 of 2 (Core User Guide)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0015 ITCR \F;fr ﬁzf 0 0 0 WRINT | ADR3 | ADR2 | ADR1 | ADRO
Read:
$0016 ITEST Write.| 'NTE INTC INTA INT8 INT6 INT4 INT2 INTO
$0017 - $0017 MMC map 2 of 4 (Core User Guide)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$0017 MTSTL Regdi Bit 7 6 5 4 3 2 1 BitO
Write:
$0018 - $001B Miscellaneous Peripherals (Device User Guide, Table 1-3)
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 0 0
$0018 Reserved e.a )
Write:
Read: 0 0 0 0 0 0 0 0
$0019 Reserved e.a )
Write:
Read:| ID15 ID14 ID13 ID12 ID11 ID10 ID9 ID8
$001A PARTIDH ead:
Write:
Read:| ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
$001B PARTIDL ead:
Write:
$001C - $001D MMC map 3 of 4 (Core and Device User Guide,Table 1-4)
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
$001C MEMSIZ0 Regdi reg_sw0 0 eep_swl | eep_sw0 0 ram_sw2 | ram_swl | ram_swO
Write:
$001D MEMSIZ1 \F/{\;erie:ceii rom_sw1 [ rom_swO 0 0 0 0 pag_swl | pag_swO
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$00FO0 - $00F7

Address
$00F0

$00F1

$00F2

$00F3

$00F4

$00F5

$00F6

$00F7

Name

SPI1CR1

SPI1CR2

SPI1BR

SPI1SR

Reserved

SPI1DR

Reserved

Reserved

$00F8 - $00FF

Address
$00F8

$00F9

$OOFA

$00FB

$00FC

$00FD

$00FE

$OOFF

Name

SPI2CR1

SPI2CR2

SPI2BR

SPI2SR

Reserved

SPI2DR

Reserved

Reserved

$0100 - $010F

Address
$0100

$0101

$0102

$0103

@ MOTOROLA

Name

FCLKDIV

FSEC

FTSTMOD

FCNFG
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SPI1 (Serial Peripheral Interface)

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
SPIE SPE | SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
0 0 0 MODFEN|BIDIROE 0 SPISWAI| 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 BitO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
SPI2 (Serial Peripheral Interface)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
SPIE SPE | SPTIE | MSTR | CPOL | CPHA | SSOE | LSBFE
0 0 0 MODFEN|BIDIROE 0 SPISWAI| 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 BitO
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
Flash Control Register (fts512k4)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
FDIVLD
PRDIV8 | FDIV5 | FDIV4 | FDIV3 | FDIV2 | FDIV1 | FDIVO
KEYEN | NV6 NV5 NV4 NV3 NV2 SEC1 | SECO
0 0 0 WRALL 0 0 0 0
0 0 0
CBEIE | CCIE |KEYACC BKSEL1 | BKSELO
37
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$0180 - $01BF CANL1 (Motorola Scalable CAN - MSCAN)

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

$0199  CANLIDAR5 \F;\Zﬁcejf AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Read:

$019A  CANLIDARG . .| AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Read:

$019B  CANLIDAR7 ... | AC7 AC6 AC5 AC4 AC3 AC2 AC1 ACO
Read:

$019C  CANLIDMR4 ... | AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Read:

$019D  CANLIDMRS .| AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Read:

$019E  CANLIDMR6 ,...'| AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO
Read:

$019F  CANLIDMR7 .| AM7 AM6 AM5 AM4 AM3 AM2 AM1 AMO

S01A0- . \\ovee Read: FOREGROUND RECEIVE BUFFER see Table 1-2

$01AF Write:

$01BO- -\ N1TXFG Re‘f"d: FOREGROUND TRANSMIT BUFFER see Table 1-2

$01BF Write:

$01CO - $01FF CAN2 (Motorola Scalable CAN - MSCAN)

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

$01C0  CAN2CTLO \F;verﬁg RXFRM XACT | cowar FSYNCH L nve | wuee SLPRQ | INITRQ

$01C1  CAN2CTL1 \F;\Zﬁcejf CANE |CLKSRC| LOOPB | LISTEN 0 WUPM |-SEPAK | INITAK

$01C2  CAN2BTRO \F;verﬁg SJw1l | sSJwo BRP5 BRP4 BRP3 BRP2 BRP1 BRPO

$01C3  CAN2BTR1 xﬁg SAMP | TSEG22 | TSEG21 | TSEG20 | TSEG13 | TSEG12 | TSEG11 | TSEG10

$01C4  CAN2RFLG \F;verﬁg WUPIF | csciF [RSTATL | RSTATO | TSTATL | TSTATO | o | rxp

$01C5  CAN2RIER \F;verﬁg WUPIE | CSCIE |RSTATEL|RSTATEQ|TSTATEL|TSTATEO| OVRIE | RXFIE

$01C6  CAN2TFLG \F;fr ig 0 0 0 0 0 TXE2 TXE1 TXEO

$01C7 CAN2TIER \F;verﬁg 0 0 0 0 0 TXEIE2 | TXEIEL | TXEIEO

$01C8  CAN2TARQ \F;fr ig 0 0 0 0 0 ABTRQ2 | ABTRQL | ABTRQO
Read: 0 0 0 0 0 ABTAK2 | ABTAKL | ABTAKO

$01C9  CAN2TAAK .
Write:

$01CA  CAN2TBSEL Re‘f"d: 0 0 0 0 0 TX2 TX1 TXO0
Write:

$01CB  CANZIDAC Regd: 0 0 DAML | IDAMO 0 IDHIT2 | IDHITL | IDHITO
Write:
Read: 0 0 0 0 0 0 0 0

$01CC Reserved a .
Write:
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2.3.8 PAD[14:08] / AN[14:08] — Port AD Input Pins of ATD1

PAD14 - PADO08 are general purpose input pins and analog inputs AN[6:0] of the analog to digital
converter ATD1.

2.3.9 PAD7 / ANO7 / ETRIGO — Port AD Input Pin of ATDO

PADY7 is a general purpose input pin and analog input AN7 of the analog to digital converter ATDO. It can
act as an external trigger input for the ATDO.

2.3.10 PAD[06:00]/ AN[06:00] — Port AD Input Pins of ATDO

PADO6 - PADOO are general purpose input pins and analog inputs AN[6:0] of the analog to digital
converter ATDO.

2.3.11 PA[7:0]/ ADDR[15:8] / DATA[15:8] — Port A /O Pins

PAT7-PAO are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.12 PB[7:0] / ADDR[7:0] / DATA[7:0] — Port B I/O Pins

PB7-PBO0 are general purpose input or output pins. In MCU expanded modes of operation, these pins are
used for the multiplexed external address and data bus.

2.3.13 PE7 / NOACC / XCLKS — Port E I/O Pin 7

PE7 is a general purpose input or output pin. During MCU expanded modes of operation, the NOACC
signal, when enabled, is used to indicate that the current bus cycle is an unused or “free” cycle. This signal
will assert when the CPU is not using the bus.

The XCLKS input selects between an external clock or oscillator configuration. The state of this pin is
latched at the rising edge BEESET. If the input is a logic low the EXTAL pin is configured for an external
clock drive. If input is a logic high an oscillator circuit is configured on EXTAL and XTAL. Since this pin

is an input with a pull-up device, if the pin is left floating, the default configuration is an oscillator circuit

on EXTAL and XTAL.

2.3.14 PE6/MODB /IPIPE1 — Port E I/O Pin 6

PEG is a general purpose input or output pin. It is used as a MCU operating mode select pin during reset.
The state of this pin is latched to the MODB bit at the rising edgESET. This pin is shared with the
instruction queue tracking signal IPIPEL. This pinis an input with a pull-down device which is only active
whenRESET is low.

@ MOTOROLA 61

(]
EnqL ngd Hend ~ senmNmSgh Ogqnct bs+
Fn sn9v v v -efddrb’ id-bnl



MC9S12DP256B Device User cﬁwﬂfﬁw Rdl Hbnntt bsng+hrb-
2.3.30 PJ6/KWJ6 / RXCAN4 / SDA — PORT J I/O Pin 6

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 receive pin RXCAN for the Motorola Scalable
Controller Area Network controller 4 (CAN4) or the serial data pin SDA of the 1IC module.

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/ROMONE — Port K 1/0 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 outpiCS). During MCU normal expanded wide and narrow modes of
operation, this pin is used to enable the Flash EEPROM memory in the memory map (ROMONE). At the
rising edge oRESET, the state of this pin is latched to the ROMON bit.

2.3.33 PK[5:0] / XADDR[19:14] — Port K I/O 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 [/ TXCAN3 / TXCAN4 — Port M I/O Pin 7

PM7 is a general purpose input or output pin. It can be configured as the transmit pin TXCAN of the
Motorola Scalable Controller Area Network controllers 3 or 4 (CAN3 or CAN4).

2.3.35 PM6 / RXCAN3 / RXCAN4 — Port M 1/O Pin 6

PM6 is a general purpose input or output pin. It can be configured as the receive pin RXCAN of the
Motorola Scalable Controller Area Network controllers 3 or 4 (CAN3 or CAN4).

2.3.36 PM5/TXCAN2 / TXCANO / TXCAN4 / 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
Motorola Scalable Controller Area Network controllers 2, 0 or 4 (CAN2, CANO or CAN4). It can be
configured as the serial clock pin SCK of the Serial Peripheral Interface 0 (SPI0).

2.3.37 PM4 [ RXCAN2 / RXCANO / RXCAN4/ 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
Motorola Scalable Controller Area Network controllers 2, 0 or 4 (CAN2, CANO or CAN4). It can be
configured as the master output (during master mode) or slave input pin (during slave modépmMOSI
the Serial Peripheral Interface 0 (SPI10).
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2.4.1 VDDX,VSSX — Power & Ground Pins for I/O Drivers

External power and ground for I/O drivers. 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
loaded.

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

External power and ground for I/O 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 loaded.

2.4.3 VDD1, VvDD2, VSS1, VSS2 — Core Power 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. There is no static load on those pins allowed. The internal voltage regulator is
turned off, if VREGEN is tied 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-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.
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This module supports single-cycle misaligned word accesses.

Section 18 MSCAN Block Description

There are five MSCAN modules (CAN4, CAN3, CAN2, CAN1 and CANO) implemented on the
MC9S12DP256B. Consult the MSCAN Block User Guide for information about the Motorola Scalable
CAN Module.

Section 19 Port Integration Module (PIM) Block Description

Consult the PIM_9DP256 Block User Guide for information about the Port Integration Module.

Section 20 Voltage Regulator (VREG) Block Description

Consult the VREG Block User Guide for information about the dual output linear voltage regulator.

Component Purpose Type Value

C1 VDD filter cap ceramic X7R 100 .. 220nF
Cc2 VDD?2 filter cap ceramic X7R 100 .. 220nF
C3 VDDA filter cap ceramic X7R 100nF
C4 VDDR filter cap X7R/tantalum >=100nF
C5 VDDPLL filter cap ceramic X7R 100nF
C6 VDDX filter cap X7R/tantalum >=100nF
C7 OSC load cap
C8 OSC load cap
C9 PLL loop filter cap
C10 PLL loop filter cap

See PLL specification chapter
Cl1 DC cutoff cap
R1 PLL loop filter res
Q1 Quartz

The PCB must be carefully laid out to ensure proper operation of the voltage regulator as well as
of the MCU itself. The following rules must be observed:
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A.1.4 Current Injection

Power supply must maintain regulation within operatiggyor Vpp range during instantaneous and
operating maximum current conditions. If positive injection currert 8V pps) is greater thandps, the
injection current may flow out of VDD5 and could result in external power supply going out of regulation.
Ensure external VDD5 load will shunt current greater than maximum injection current. This will be the
greatest risk when the MCU is not consuming power; e.g. if no system clock is present, or if clock rate is
very low which would reduce overall power consumption.

A.1.5 Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only. A functional operation under or outside those maxima
is not guaranteed. Stress beyond those limits may affect the reliability or cause permanent damage of the
device.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximume-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (e.g., eitggsdf Vpps)-

Table A-1 Absolute Maximum Ratings 1
Num Rating Symbol Min Max Unit
1 I/O, Regulator and Analog Supply Voltage Vpps -0.3 6.0 \%
2 Digital Logic Supply Voltage 2 Vbp -0.3 3.0 \4
3 | PLL Supply Voltage ? VpppLL -0.3 3.0 Y,
4 Voltage difference VDDX to VDDR and VDDA DMppx -0.3 0.3 \%
5 Voltage difference VSSX to VSSR and VSSA Ayssx -0.3 0.3 \%
6 Digital I/O Input Voltage ViN -0.3 6.0 vV
7 Analog Reference VR, VRL -0.3 6.0 \%
8 XFC, EXTAL, XTAL inputs Vi -0.3 3.0 \Y,
9 TEST input VTEST -0.3 10.0 \Y,
Instantaneous Maximum Current
10 : o o g I -25 +25 mA
Single pin limit for all digital 1/O pins
Instantaneous Maximum Current
11 : . 4 o -25 +25 mA
Single pin limit for XFC, EXTAL, XTAL
Instantaneous Maximum Current
12 . L 5 IDT -0.25 0 mA
Single pin limit for TEST
13 | Storage Temperature Range Tstg - 65 155 °C
NOTES:
1. Beyond absolute maximum ratings device might be damaged.
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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 all the following data.

NOTE: Please refer to the temperature rating of the device (C, V, M) with regards to the
ambient temperatureland the junction temperature.TFor power dissipation
calculations refer tésection 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 2 VbpPLL 2.35 25 2.75 v
Voltage Difference VDDX to VDDR and VDDA Dvppx -0.1 0 0.1 \
Voltage Difference VSSX to VSSR and VSSA Ayssx -0.1 0 0.1 \
Oscillator fosc 0.5 - 16 MHz
Bus Frequency fous 0.5 - 25 MHz
MC9S12DP256BC
Operating Junction Temperature Range TJ -40 - 100 °C
Operating Ambient Temperature Range 2 Ta -40 27 85 °C
MC9S12DP256BV
Operating Junction Temperature Range TJ -40 - 120 °C
Operating Ambient Temperature Range 2 Ta -40 27 105 °C
MC9S12DP256BM
Operating Junction Temperature Range TJ -40 - 140 °C
Operating Ambient Temperature Range 2 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
absolute maximum ratings apply when this regulator is disabled and the device is powered from an external
source.

2. 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 Tj.

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 tempergturé@ican be
obtained from:
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A.5.1.4 Stop Recovery

Out of STOP the controller can be woken up by an external interrupt. A clock quality check as after POR
is performed before releasing the clocks to the system.

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 in
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 oscillator. By asserting@h&S 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. Egoyrspecifies 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 timgjbosc 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 Freqggpgy f

Table A-15 Oscillator Characteristics

Conditions are shown in Table A-4 unless otherwise noted
Num |[C Rating Symbol Min Typ Max Unit
1 C | Crystal oscillator range fosc 0.5 16 MHz
2 P | Startup Current iosc 100 MA
3 | C | Oscillator start-up time tuposc gl 1002 ms
4 D [ Clock Quality check time-out tcoout 0.45 25 s
5 P | Clock Monitor Failure Assert Frequency femra 50 100 200 KHz
6 | P |External square wave input frequency® fext 0.5 50 MHz
7 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 9 pF
12 |c E)(ETiEeFE%ting Bias in Colpitts Configuration on VpeBiAS 11 Vv
NOTES:
1. foec = 4MHz, C = 22pF.
2. Maximum value is for extreme cases using high Q, low frequency crystals
3. XCLKS =0 during reset
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A.7.1 Master Mode

Figure A-5 andFigure A-6 illustrate the master mode timing. Timing values are showreible A-18 .

ccl
o \ /N
<:) >l () > —>» «(11) <—»— 3
SCK 1\ <—@—> — O
i | O /
OUTPUT) — | 1 4_@_, S / \
—> 4—@
SCK ———————  — L s
CPOL=1 /
((OUTPUT; \—7/ “AN— \'—/ \
<(5)>
(|N“,4|S'% ——\ MSB IN? —< BIT6...1NN:>—< LSBIN >
|
—> 4—@ > >
(OUT'\QS% >< MSB OUT? BIT(S---lt‘l >< LSB OUT >< ><
|

1. If configured as outpu

t.

2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.
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o > O @—» «— <—@ -« @
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1. If configured as output
2. LSBF = 0. For LSBF =1, hit order is LSB, hit 1, ..., bit 6, MSB.

Figure A-6 SPI Master Timing (CPHA =1)

Table A-18 SPI Master Mode Timing Characteristics 1

Conditions are shown in Table A-4 unless otherwise noted, C, oap = 200pF on all outputs

Num [C Rating Symbol Min Typ Max Unit
1 | P |Operating Frequency fop DC 1/4 fous
1 | P |SCK Period tsg = 1./fgp tsck 4 2048 thus
2 | D|Enable Lead Time tiead 1/2 — tsck
3 D [Enable Lag Time tag 1/2 tsck
4 | D |Clock (SCK) High or Low Time twsck thus — 30 1024 ty5 ns
5 | D | Data Setup Time (Inputs) tsu 25 ns
6 D | Data Hold Time (Inputs) thi 0 ns
9 D | Data Valid (after Enable Edge) ty 25 ns
10 | D |Data Hold Time (Outputs) tho 0 ns
11 | D |Rise Time Inputs and Outputs t 25 ns
12 | D | Fall Time Inputs and Outputs t 25 ns

NOTES:

1. The numbers 7, 8 in the column labeled “Num” are missing. This has been done on purpose to be consistent between the
Master and the Slave timing shown in Table A-19.
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Figure A-9 General External Bus Timing
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