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Table 2-1. Vector Addresses

Priority INT Flag Address Vector
Lowest $FFDO Reserved
A N $FFD1 Reserved
$FFD2 TBM Vector (High)
IF21
$FFD3 TBM Vector (Low)
$FFD4 SCI2 (IRSCI) Transmit Vector (High)
20 $FFD5 SCI2 (IRSCI) Transmit Vector (Low)
$FFD6 SCI2 (IRSCI) Receive Vector (High)
19 $FFD7 SCI2 (IRSCI) Receive Vector (Low)
$FFD8 SCI2 (IRSCI) Error Vector (High)
e $FFD9 SCI2 (IRSCI) Error Vector (Low)
$FFDA SPI Transmit Vector (High)
7 $FFDB SPI Transmit Vector (Low)
$FFDC SPI Receive Vector (High)
e $FFDD SPI Receive Vector (Low)
$FFDE ADC Conversion Complete Vector (High)
e $FFDF ADC Conversion Complete Vector (Low)
$FFEO Keyboard Vector (High)
i SFFE1 Keyboard Vector (Low)
$FFE2 SCI Transmit Vector (High)
e $FFE3 SCI Transmit Vector (Low)
$FFE4 SCI Receive Vector (High)
1 $FFE5 SCI Receive Vector (Low)
$FFE6 SCI Error Vector (High)
o SFFE7 SCI Error Vector (Low)
$FFES8 MMIIC Interrupt Vector (High)
1o $FFE9 MMIIC Interrupt Vector (Low)
$FFEA TIM2 Overflow Vector (High)
IF9
$FFEB TIM2 Overflow Vector (Low)
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NOTE
For correct operation, the stack pointer must point only to RAM locations.

Within page zero are 160 bytes of RAM. Because the location of the stack RAM is programmable, all page
zero RAM locations can be used for I/0O control and user data or code. When the stack pointer is moved
from its reset location at $00FF, direct addressing mode instructions can access efficiently all page zero
RAM locations. Page zero RAM, therefore, provides ideal locations for frequently accessed global
variables.

Before processing an interrupt, the CPU uses five bytes of the stack to save the contents of the CPU
registers.
NOTE
For M6805 compatibility, the H register is not stacked.

During a subroutine call, the CPU uses two bytes of the stack to store the return address. The stack
pointer decrements during pushes and increments during pulls.

NOTE
Be careful when using nested subroutines. The CPU may overwrite data in
the RAM during a subroutine or during the interrupt stacking operation.

2.5 FLASH Memory

This sub-section describes the operation of the embedded FLASH memory. This memory can be read,
programmed, and erased from a single external supply. The program and erase operations are enabled
through the use of an internal charge pump. The following table shows the FLASH memory size and
address range:

Device FLASH Size (Bytes) Memory Address Range
MC68HC908AP64 62,368 $0860-$FBFF
MC68HC908AP32 32,768 $0860-$885F
MC68HC908AP16 16,384 $0860-$485F
MC68HC908AP8 8,192 $0860-$285F

2.5.1 Functional Description

The FLASH memory consists of an array for user memory plus a block of 48 bytes for user interrupt
vectors and one byte for the mask option register. An erased bit reads as logic 1 and a programmed bit
reads as a logic 0. The FLASH memory page size is defined as 512 bytes, and is the minimum size that
can be erased in a page erase operation. Program and erase operations are facilitated through control
bits in FLASH control register (FLCR). The address ranges for the FLASH memory are:

e $0860-$FBFF; user memory, 62,368 / 32,768 / 16,384 / 8,192 bytes

* $FFDO-$FFFF; user interrupt vectors, 48 bytes

e $FFCF; mask option register

Programming tools are available from Freescale. Contact your local Freescale representative for more
information.

NOTE
A security feature prevents viewing of the FLASH contents.(")
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Configuration & Mask Option Registers (CONFIG & MOR)

3.4 Configuration Register 2 (CONFIG2)

Address:  $001D

Bit 7 6 5 4 3 2 1 Bit 0
Read:| STOP_ | STOP_ | STOP_ 0 0 SCIBD-
Write: | ICLKDIS | RCLKEN | xcLken | OSCCLKT | OSCCLKO SRC
Reset: 0 0 0 0 0 0 0 0

Figure 3-3. Configuration Register 2 (CONFIG2)

STOP_ICLKDIS — Internal Oscillator Stop Mode Disable
STOP_ICLKDIS disables the internal oscillator during stop mode. Setting the STOP_ICLKDIS bit
disables the oscillator during stop mode. (See Chapter 5 Oscillator (OSC).)
Reset clears this bit.
1 = Internal oscillator disabled during stop mode
0 = Internal oscillator enabled to operate during stop mode

STOP_RCLKEN — RC Oscillator Stop Mode Enable Bit

STOP_RCLKEN enables the RC oscillator to continue operating during stop mode. Setting the
STOP_RCLKEN bit allows the oscillator to operate continuously even during stop mode. This is useful
for driving the timebase module to allow it to generate periodic wake up while in stop mode. (See
Chapter 5 Oscillator (OSC).)
Reset clears this bit.

1 = RC oscillator enabled to operate during stop mode

0 = RC oscillator disabled during stop mode

STOP_XCLKEN — X-tal Oscillator Stop Mode Enable Bit
STOP_XCLKEN enables the crystal (x-tal) oscillator to continue operating during stop mode. Setting
the STOP_XCLKEN bit allows the x-tal oscillator to operate continuously even during stop mode. This
is useful for driving the timebase module to allow it to generate periodic wake up while in stop mode.
(See Chapter 5 Oscillator (OSC).) Reset clears this bit.
1 = X-tal oscillator enabled to operate during stop mode
0 = X-tal oscillator disabled during stop mode

OSCCLK1, OSCCLKO — Oscillator Output Control Bits
OSCCLK1 and OSCCLKO select which oscillator output to be driven out as OSCCLK to the timebase
module (TBM). Reset clears these two bits.

OSCCLK1 OSCCLKO Timebase Clock Source
0 0 Internal oscillator (ICLK)
0 1 RC oscillator (RCCLK)
1 0 X-tal oscillator (XTAL)
1 1 Not used
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Mask Option Register (MOR)

SCIBDSRC — SCI Baud Rate Clock Source
SCIBDSRC selects the clock source used for the standard SCI module (non-infrared SCI). The setting
of this bit affects the frequency at which the SCI operates.
1 = Internal data bus clock, fgg, is used as clock source for SCI

0 = Oscillator clock, CGMXCLK, is used as clock source for SCI

3.5 Mask Option Register (MOR)

The mask option register (MOR) is used for selecting one of the three clock options for the MCU. The
MOR is a byte located in FLASH memory, and is written to by a FLASH programming routine.

Address:  $FFCF
Bit 7 6 4 3 2 1 Bit 0
Read:
| OSCSEL1 | OSCSELO R R R R R
Write:
Reset: Unaffected by reset
Erased: 1 1 1 1 1 1 1

LR ]

= Reserved

Figure 3-4. Mask Option Register (MOR)

OSCSEL1, OSCSELO — Oscillator Selection Bits
OSCSEL1 and OSCSELDO select which oscillator is used for the MCU CGMXCLK clock. The erase
state of these two bits is logic 1. These bits are unaffected by reset. (See Table 3-1).

Bits 5-0 — Should be left as 1’s
Table 3-1. CGMXCLK Clock Selection

OSCSEL1 OSCSELO CGMXCLK OSC2 pin Comments
0 0 — — Not used
0 1 ICLK faus Internal oscillator generates the CGMXCLK.
RC oscillator generates the CGMXCLK.
1 0 RCCLK feus Internal oscillator is available after each POR
or reset.
Inverti X-tal oscillator generates the CGMXCLK.
1 1 X-TAL nvering Internal oscillator is available after each POR
output of XTAL
or reset.
NOTE

The internal oscillator is a free running oscillator and is available after each
POR or reset. It is turned-off in stop mode by setting the STOP_ICLKDIS
bit in CONFIG2.

Freescale Semiconductor
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Oscillator (OSC)

5.3 Internal Oscillator

The internal oscillator clock (ICLK), with a frequency of fic k, is a free running clock that requires no
external components. It can be selected as the CGMXCLK for the CGM and MCU sub-systems; and the
OSCCLK clock for the TBM. The ICLK is also the reference clock input to the computer operating properly
(COP) module.

Due to the simplicity of the internal oscillator, it does not have the accuracy and stability of the RC
oscillator or the x-tal oscillator. Therefore, the ICLK is not suitable where an accurate bus clock is required
and it should not be used as the CGMRCLK to the CGM PLL.

The internal oscillator by default is always available and is free running after POR or reset. It can be
turned-off in stop mode by setting the STOP_ICLKDIS bit before executing the STOP instruction.

Figure 5-4 shows the logical representation of components of the internal oscillator circuitry.

From SIM To Clock Selection MUX From SIM
and COP
SIMOSCEN ICLK BUS CLOCK
CONFIG2
EN
STOP_ICLKDIS
INTERNAL OSCILLATOR
MCU
0SsC2
@)

Figure 5-4. Internal Oscillator
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Oscillator (OSC)

From SIM To Clock Selection MUX
SIMOSCEN A XCLK
CONFIG2
STOP_XCLKEN }
MCU
OSC1 0sc2
Rg
— NVVW\N——mo0
<n
X
. —— I:I F—o
See Chapter 22 for component value requirements.
L s2768kHz _IA
/I'\ C1 7\ Cz

Figure 5-6. Crystal Oscillator

The series resistor (Rg) is included in the diagram to follow strict Pierce oscillator guidelines and may not
be required for all ranges of operation, especially with high frequency crystals. Refer to the crystal
manufacturer’s data for more information.

5.6 I/O Signals

The following paragraphs describe the oscillator 1/O signals.

5.6.1 Crystal Amplifier Input Pin (OSC1)

OSC1 pin is an input to the crystal oscillator amplifier or the input to the RC oscillator circuit.

5.6.2 Crystal Amplifier Output Pin (OSC2)
When the x-tal oscillator is selected, OSC2 pin is the output of the crystal oscillator inverting amplifier.

When the RC oscillator or internal oscillator is selected, OSC2 pin is the output of the internal bus clock.

5.6.3 Oscillator Enable Signal (SIMOSCEN)

The SIMOSCEN signal from the system integration module (SIM) enables/disables the x-tal oscillator, the
RC-oscillator, or the internal oscillator circuit.
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Oscillator (OSC)
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A 4

Clock Generator Module (CGM)
osczﬁA OSCILLATOR (OSC) MODULE
B See Chapter 5 Oscillator (OSC). ICLK
» To SIM (and COP)
| > OSCCLK
0SCH »| | INTERNAL OSCILLATOR > To Timebase Module (TBM)
CGMXCLK
OSCSEL[1:0] »| | RCOSCILLATOR | MUX » To ADC
OSCCLK[0] ,| | CRYSTAL OSCILLATOR CGMRCLK
SIMOSCEN ——»
From SIM
| PHASE-LOCKED LOOP (PLL) |
| |
| |
I |
: COMPDV| " RErERENCE | CGMRCLK Y - :
| DIVIDER  [® CLOCK 1A CGMOUT
| BCS SELECT &= 2}|»|RB1 g* I To SIM
l IRCUIT l
| ® c ;;u 1 |
! RDS[3:0] “WHEN S = 1, I SIMDIV2
: Vopa | [CGMXFC| | Vgsa CGMOUT =B : From SIM
| |
| VPR[1 0] |
| |
| VRS[7:0 !
. [ @1 @ .
| |
| e —= - -F=-. | CGMPCLK |
| : Y Y Y | |
| |
. VOLTAGE |
[ > PHASE ! LOOP l
- p»| CONTROLLED |—
! »| DETECTOR [ FILTER osCILLATOR I !
| ! ! |
| [ A PLLANALOG ! .
I L - - = = 4 _— e — o — — — — 4 |
| |
| |
| > LOCK | AVLATIC | INTERRUPT | CGMINT
<> > T ol
| - DETECTOR CONTROL CONTROL , ToSIM
| ) ) 1 |
! Y Y Y !
, LOCK | auto | Aaca | | PLLE | PLLF | ,
| |
: MUL[11:0] PRE[1:0] :
| |
! v® Y !
| | CGMVDV FREQUENCY | _ FREQUENCY | CGMVCLK |
, - DIVIDER - DIVIDER - |
| |
| |
| I

Figure 6-1. CGM Block Diagram
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Exception Control

7.5.2.1 Interrupt Status Register 1

Address:  $FEO04

Bit 7 6 5 4 3 2 1 Bit0
Read: IF6 IF5 IF4 IF3 IF2 IF1 0 0
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

III = Reserved

Figure 7-12. Interrupt Status Register 1 (INT1)

IF6—IF1 — Interrupt Flags 6-1

These flags indicate the presence of interrupt requests from the sources shown in Table 7-3.
1 = Interrupt request present

0 = No interrupt request present
Bit 0 and Bit 1 — Always read 0

7.5.2.2 Interrupt Status Register 2

Address:  $FE05

Bit 7 6 5 4 3 2 1 Bit 0
Read: IF14 IF13 IF12 IF11 IF10 IF9 IF8 IF7
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

III = Reserved

Figure 7-13. Interrupt Status Register 2 (INT2)

IF14-IF7 — Interrupt Flags 14-7

These flags indicate the presence of interrupt requests from the sources shown in Table 7-3.
1 = Interrupt request present
0 = No interrupt request present

7.5.2.3 Interrupt Status Register 3

Address:  $FE06

Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 IF21 IF20 IF19 IF18 IF17 IF16 IF15
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

Iil = Reserved

Figure 7-14. Interrupt Status Register 3 (INT3)

IF21-IF15 — Interrupt Flags 21-15

These flags indicate the presence of an interrupt request from the source shown in Table 7-3.
1 = Interrupt request present
0 = No interrupt request present
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Monitor ROM (MON)

Upon power-on reset, if the received bytes of the security code do not match the data at locations
$FFF6-$FFFD, the host fails to bypass the security feature. The MCU remains in monitor mode, but
reading a FLASH location returns an invalid value and trying to execute code from FLASH causes an
illegal address reset. After receiving the eight security bytes from the host, the MCU transmits a break
character, signifying that it is ready to receive a command.

NOTE
The MCU does not transmit a break character until after the host sends the
eight security bits.

To determine whether the security code entered is correct, check to see if bit 6 of RAM address $60 is
set. If it is, then the correct security code has been entered and FLASH can be accessed.

If the security sequence fails, the device should be reset by a power-on reset and brought up in monitor
mode to attempt another entry. After failing the security sequence, the FLASH module can also be mass
erased by executing an erase routine that was downloaded into internal RAM. The mass erase operation
clears the security code locations so that all eight security bytes become $FF (blank).

8.5 ROM-Resident Routines

Seven routines stored in the monitor ROM area (thus ROM-resident) are provided for FLASH memory
manipulation. Five of the seven routines are intended to simplify FLASH program, erase, and load
operations. The other two routines are intended to simplify the use of the FLASH memory as EEPROM.
Table 8-10 shows a summary of the ROM-resident routines.

Table 8-10. Summary of ROM-Resident Routines

Routine Name Routine Description Call Address Stack Used
(bytes)
PRGRNGE Program a range of locations $FC34 15
ERARNGE Erase a page or the entire array $FCE4 9
LDRNGE Loads data from a range of locations $FCO00 7
MON_PRGRNGE Program a range of locations in monitor $FF24 17
mode
MON_ERARNGE Eras.e a page or the entire array in SFF28 11
monitor mode
EE_WRITE Emulated EEPROM write. Data_3|ze $FF36 30
ranges from 7 to 15 bytes at a time.
EE_READ Emulated EEPROM read. Data_S|ze $FD5B 18
ranges from 7 to 15 bytes at a time.

The routines are designed to be called as stand-alone subroutines in the user program or monitor mode.
The parameters that are passed to a routine are in the form of a contiguous data block, stored in RAM.
The index register (H:X) is loaded with the address of the first byte of the data block (acting as a pointer),
and the subroutine is called (JSR). Using the start address as a pointer, multiple data blocks can be used,
any area of RAM be used. A data block has the control and data bytes in a defined order, as shown in
Figure 8-9.
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Timer Interface Module (TIM)
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Chapter 10
Timebase Module (TBM)

10.1 Introduction

This section describes the timebase module (TBM). The TBM will generate periodic interrupts at user
selectable rates using a counter clocked by the selected OSCCLK clock from the oscillator module. This
TBM version uses 18 divider stages, eight of which are user selectable.

10.2 Features

Features of the TBM module include:
e Software programmable 8s, 4s, 2s, 1s, 2ms, 1ms, 0.5ms, and 0.25ms periodic interrupt using
32.768-kHz OSCCLK clock
* User selectable oscillator clock source enable during stop mode to allow periodic wake-up from
stop

10.3 Functional Description

This module can generate a periodic interrupt by dividing the oscillator clock frequency, OSCCLK. The
counter is initialized to all 0s when TBON bit is cleared. The counter, shown in Figure 10-1, starts counting
when the TBON bit is set. When the counter overflows at the tap selected by TBR[2:0], the TBIF bit gets
set. If the TBIE bit is set, an interrupt request is sent to the CPU. The TBIF flag is cleared by writing a 1
to the TACK bit. The first time the TBIF flag is set after enabling the timebase module, the interrupt is
generated at approximately half of the overflow period. Subsequent events occur at the exact period.

The reference clock OSCCLK is derived from the oscillator module, see 5.2.2 TBM Reference Clock
Selection.
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I/O Registers

Table 12-7. SCI Baud Rate Prescaling

SCP1 and SCPO Prescaler Divisor (PD)
00 1
01 3
10 4
11 13

SCR2-SCR0 — SCI Baud Rate Select Bits
These read/write bits select the SCI baud rate divisor as shown in Table 12-8. Reset clears

SCR2-SCRO0.
Table 12-8. IRSCI Baud Rate Selection

SCR2, SCR1, and SCRO Baud Rate Divisor (BD)

000 1

001 2

010 4

011 8

100 16

101 32

110 64

111 128

Use this formula to calculate the SCI baud rate:

SCI clock source
16 x PD xBD

baud rate =

where:
SCI clock source = fgyg or CGMXCLK

(selected by CKS bit)

PD = prescaler divisor

BD = baud rate divisor
Table 12-9 shows the SCI baud rates that can be generated with a 4.9152-MHz bus clock when fgg is
selected as SCI clock source.
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I/0 Signals

13.12.4 SS (Slave Select)

The SS pin has various functions depending on the current state of the SPI. For an SPI configured as a
slave, the SS is used to select a slave. For CPHA = 0, the SS is used to define the start of a transmission.
(See 13.5 Transmission Formats.) Since it is used to indicate the start of a transmission, the SS must be
toggled high and low between each byte transmitted for the CPHA = 0 format. However, it can remain low
between transmissions for the CPHA = 1 format. See Figure 13-12.

misomosl BYTE 1 X BYTE 2 \ BYTE 3 -

MASTER Sii J \_
ST A A -
SLAVE SS I
CPHA =1

Figure 13-12. CPHA/SS Timing

When an SPI is configured as a slave, the SS pin is always configured as an input. It cannot be used as
a general-purpose I/O regardless of the state of the MODFEN control bit. However, the MODFEN bit can
still prevent the state of the SS from creating a MODF error. (See 13.13.2 SPI Status and Control
Register.)

NOTE
A logic 1 voltage on the SS pin of a slave SPI puts the MISO pin in a
high-impedance state. The slave SPI ignores all incoming SPSCK clocks,
even if it was already in the middle of a transmission.

When an SPI is configured as a master, the SS input can be used in conjunction with the MODF flag to
prevent multiple masters from driving MOSI and SPSCK. (See 13.7.2 Mode Fault Error.) For the state of
the SS pin to set the MODF flag, the MODFEN bit in the SPSCK register must be set. If the MODFEN bit
is low for an SPI master, the SS pin can be used as a general-purpose I/O under the control of the data
direction register of the shared 1/0O port. With MODFEN high, it is an input-only pin to the SPI regardless
of the state of the data direction register of the shared 1/O port.

The CPU can always read the state of the SS pin by configuring the appropriate pin as an input and
reading the port data register. (See Table 13-3.)

Table 13-3. SPI Configuration

SPE SPMSTR MODFEN SPI Configuration State of SS Logic
General-purpose 1/O;
(1) il
0 X X Not enabled SS ignored by SPI
1 0 X Slave Input-only to SPI
1 1 0 Master without MODF General-purpose I/O;

SS ignored by SPI

1 1 1 Master with MODF Input-only to SPI

Note 1. X = Don'’t care
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Multi-Master IIC Interface (MMIIC)

14.8.4 Write Byte/Word

(a) Write Byte Protocol

(b) Write Byte Protocol with PEC

(c) Write Word Protocol

ACK

(d) Write Word Protocol with PEC

Figure 14-16. Write Byte/Word

14.8.5 Read Byte/Word

(a) Read Byte Protocol

PEC

(b) Read Byte Protocol with PEC

Data Byte High

(c) Read Word Protocol

ACK ACK

ACK ACK

ACK

ACK

ACK ACK

Data Byte High

PEC

(d) Read Word Protocol with PEC

Figure 14-17. Read Byte/Word
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I/O Registers

Addr. Register Name Bit7 6 5 4 3 2 1 Bit 0
) ) Read: AD9 AD8 AD7 AD6 AD5 AD4 AD3 AD2
$0059 ADC Data Register High 0 Write: R R R R R R R
(ADRHO0)
Reset: 0 0 0 0 0 0 0 0
. Read: AD1 ADO 0 0 0 0 0 0
$005A ADC Data Register Low 0 Write: R R R R R R R
(ADRLO)
Reset: 0 0 0 0 0 0 0 0

Figure 15-8 ADRHO and ADRLO in Left Justified Sign Data Mode

15.7.4 ADC Auto-Scan Mode Data Registers (ADRL1-ADRL3)

The ADC data registers 1 to 3 (ADRL1-ADRLS3), are 8-bit registers for conversion results in 8-bit
truncated mode, for channels ADC1 to ADC3, when the ADC is operating in auto-scan mode
(MODE[1:0] = 00).

Address: ADRL1, $005B; ADRL2, $005C; and ADRLS3, $005D

Read: AD9 AD8 AD7 ADG6 AD5 AD4 AD3 AD2
Write: R R R R R R R R
Reset: 0 0 0 0 0 0 0 0

III = Reserved

Figure 15-9. ADC Data Register Low 1 to 3 (ADRL1-ADRL3)

15.7.5 ADC Auto-Scan Control Register (ADASCR)

The ADC auto-scan control register (ADASCR) enables and controls the ADC auto-scan function.

Address:  $005E

Read: 0 0 0 0 0

] AUTO1 AUTOO0 ASCAN
Write:
Reset: 0 0 0 0 0 0 0 0

|:| = Unimplemented E = Reserved

Figure 15-10. ADC Scan Control Register (ADASCR)

AUTO[1:0] — Auto-Scan Mode Channel Select Bits
AUTO1 and AUTOO form a 2-bit field which is used to define the number of auto-scan channels used
when in auto-scan mode. Reset clears these bits.

Table 15-4. Auto-scan Mode Channel Select

AUTO1 AUTOO Auto-Scan Channels
0 0 ADCO only
0 1 ADCO to ADC1
1 0 ADCO to ADC2
1 1 ADCO to ADC3
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Port B

16.2.3 Port-A LED Control Register (LEDA)

The port-A LED control register (LEDA) controls the direct LED drive capability on PTA7-PTAO pins. Each
bit is individually configurable and requires that the data direction register, DDRA, bit be configured as an
output.

Address:  $000C

Bit 7 6 5 4 3 2 1 Bit 0
Read:
Wit LEDA7 LEDA6 LEDA5 LEDA4 LEDA3 LEDA2 LEDA1 LEDAO
rite:
Reset: 0 0 0 0 0 0 0 0

Figure 16-5. Port A LED Control Register (LEDA)

LEDA[7:0] — Port A LED Drive Enable Bits
These read/write bits are software programmable to enable the direct LED drive on an output port pin.
1 = Corresponding port A pin is configured for direct LED drive,
with 15mA current sinking capability
0 = Corresponding port A pin is configured for standard drive

16.3 Port B

Port B is an 8-bit special-function port that shares two of its pins with the multi-master [IC (MMIIC) module,
two of its pins with SCI module, and four of its pins with two timer interface (TIM1 and TIM2) modules.

NOTE
PTB3-PTBO are open-drain pins when configured as outputs regardless
whether the pins are used as general purpose I/O pins, MMIIC pins, or SCI
pins. Therefore, when configured as general purpose output pins, MMIIC
pins, or SCI pins (the TxD pin), pullup resistors must be connected to these
pins.

16.3.1 Port B Data Register (PTB)
The port B data register contains a data latch for each of the eight port B pins.

Address:  $0001

Bit 7 6 5 4 3 2 1 Bit 0
Read:
, PTB7 PTB6 PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
Write:
Reset: Unaffected by reset
Alternative Function:| T2CH1 | T2CHO | T1CH1 | T1CHO | RxD | XD | ScL | SDA |

Figure 16-6. Port B Data Register (PTB)

PTB[7:0] — Port B Data Bits
These read/write bits are software-programmable. Data direction of each port B pin is under the control
of the corresponding bit in data direction register B. Reset has no effect on port B data.
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22.16 3V SPI Characteristics
Table 22-16. SPI Characteristics (3V)

3V SPI Characteristics

Diagram
istic® Symbol Min Max Unit
Number™ Characteristic y
Operating frequency
Master fopv) fop/128 fop/2 MHz
Slave fOP(S) dc fop MHz
Cycle time
1 Master tovem) 2 128 teve
Slave tCYC(S) 1 — tCYC
2 Enable lead time tL ead(s) 1 — tove
3 Enable lag time tLag(s) 1 — tove
Clock (SPSCK) high time
4 Master tsckHM) toyc —25 64 tcyc ns
Slave tSCKH(S) 1/2 tCYC -25 — ns
Clock (SPSCK) low time
5 Master tsckLv) toye —25 64 tove ns
Slave tSCKL(S) 1/2 tCYC 25 —_ ns
Data setup time (inputs)
6 Master tsum) 40 — ns
Slave tSU(S) 40 — ns
Data hold time (inputs)
7 Master tH(M) 40 — ns
Slave tH(S) 40 — ns
Access time, slave(®
8 CPHA =0 ta(cro) 0 50 ns
CPHA =1 taccp1) 0 50 ns
9 Disable time, slave(® tbis(s) — 50 ns
Data valid time, after enable edge
10 Master L) — 60 ns
Slave(S) tV(S) — 60 ns
Data hold time, outputs, after enable edge
11 Master tHom) 0 — ns
Slave tho(s) 0 — ns
1. Numbers refer to dimensions in Figure 22-3 and Figure 22-4.
2. All timing is shown with respect to 20% Vpp and 70% Vpp, unless noted; 100 pF load on all SPI pins.
3. Time to data active from high-impedance state
4. Hold time to high-impedance state
5. With 100 pF on all SPI pins
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