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Freescale Semiconductor, Inc.

Memory Map

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0 0 0 IF16 IF15
$FEOB Interrupt Status Register 3 Write: R R R R R R R R
(INT3)
Reset: 0 0 0 0 0 0 0 0
Read R R R R R R R R
FLASH Test Control -
$Fe07 Register (FLTCR) ""I®
Reset: 0 0 0 0 0 0 0 0
Read 0 0 0 0 HVEN MASS | ERASE PGM
FLASH Control Register ,,, .
$FE08 (FLCR) Write;
Reset: 0 0 0 0 0 0 0 0
Read Bit 15 14 13 12 11 10 9 Bit 8
Break Address Register ,, . | Bl !
$FE09 High (BRKH) Write:
Reset: 0 0 0 0 0 0 0 0
Read Bit 7 6 5 4 3 2 1 Bit 0
Break Address Register ,, .. . ' '
$FEOA Low (BRKL) Write:
Reset: 0 0 0 0 0 0 0 0
Read: BRKE BRKA 0 0 0 0 0 0
Break Status and Control -~
SFEOB " pegister (BRKSCR) “VNtE:
Reset: 0 0 0 0 0 0 0 0
Read:| LVIOUT 0 0 0 0 0 0 0
LVI Status Register ., .. .
$FEOC (LVISR) Write:
Reset: 0 0 0 0 0 0 0 0
Read:
FLASH Block Protect . BPR7 BPR6 BPR5 BPR4 BPR3 BPR2 BPR1 BPRO
$FF7E . ¥ Write:
Register (FLBPR)
Reset: u U U U U U U U
Read: Low byte of reset vector
COP Control Register ... . —
$FFFF (COPCTL) Write: Writing clears COP counter (any value)
Reset: Unaffected by reset
T Non-volatile FLASH register
= Unimplemented R = Reserved U = Unaffected
Figure 2-2. Control, Status, and Data Registers (Sheet 8 of 8)
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Low Power Modes
Break Module (BRK)

3.4 Break Module (BRK)

3.4.1 Wait Mode

If enabled, the break module is active in wait mode. In the break routine,
the user can subtract one from the return address on the stack if the BW
bit in the break status register is set.

3.4.2 Stop Mode

The break module is inactive in stop mode. A break interrupt causes exit
from stop mode and sets the BW bit in the break status register. The
STOP instruction does not affect break module register states.

3.5 Central Processor Unit (CPU)

3.5.1 Wait Mode
The WAIT instruction:

» Clears the interrupt mask (I bit) in the condition code register,
enabling interrupts. After exit from wait mode by interrupt, the 1 bit
remains clear. After exit by reset, the | bit is set.

+ Disables the CPU clock

3.5.2 Stop Mode
The STOP instruction:

» Clears the interrupt mask (I bit) in the condition code register,
enabling external interrupts. After exit from stop mode by external
interrupt, the | bit remains clear. After exit by reset, the | bit is set.

+ Disables the CPU clock

After exiting stop mode, the CPU clock begins running after the oscillator
stabilization delay.

MC68HC908GR8 — Rev 4.0 Technical Data
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3.16 Exiting Stop Mode

Technical Data

Freescale Semiconductor, Inc.

Low Power Modes

— $FFEC and $FFED; TIM2 overflow
— $FFFO0 and $FFF1; TIM2 channel O

Serial peripheral interface module (SPI) interrupt — A CPU
interrupt request from the SPI loads the program counter with the
contents of:

— $FFES8 and $FFE9; SPI transmitter
— $FFEA and $FFEB; SPI receiver

Serial communications interface module (SCI) interrupt — A CPU
interrupt request from the SCI loads the program counter with the
contents of:

— $FFE2 and $FFE3; SCI transmitter
— $FFE4 and $FFE5; SCI receiver
— $FFEG6 and $FFE7; SCI receiver error

Analog-to-digital converter module (ADC) interrupt — A CPU
interrupt request from the ADC loads the program counter with the
contents of: $FFDE and $FFDF; ADC conversion complete.

Timebase module (TBM) interrupt— A CPU interrupt request from
the TBM loads the program counter with the contents of: $FFDC
and $FFDD; TBM interrupt.

These events restart the system clocks and load the program counter
with the reset vector or with an interrupt vector:

External reset — A logic 0 on the RST pin resets the MCU and
loads the program counter with the contents of locations $FFFE
and $FFFF.

External interrupt — A high-to-low transition on an external
interrupt pin loads the program counter with the contents of
locations:

— $FFFA and $FFFB; IRQ pin
— $FFDE and $FFDF; keyboard interrupt pins

MC68HC908GR8 — Rev 4.0
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Break Module (BRK)

6.4 Functional Description

Technical Data

IAB15-1ABO

When the internal address bus matches the value written in the break
address registers, the break module issues a breakpoint signal to the
CPU. The CPU then loads the instruction register with a software
interrupt instruction (SWI) after completion of the current CPU
instruction. The program counter vectors to $FFFC and $FFFD ($FEFC
and $FEFD in monitor mode).

The following events can cause a break interrupt to occur:

* A CPU-generated address (the address in the program counter)
matches the contents of the break address registers.

» Software writes a logic 1 to the BRKA bit in the break status and
control register.

When a CPU-generated address matches the contents of the break
address registers, the break interrupt begins after the CPU completes its
current instruction. A return-from-interrupt instruction (RTI) in the break
routine ends the break interrupt and returns the MCU to normal
operation. Figure 6-1 shows the structure of the break module.

IAB15-IAB8

—

BREAK ADDRESS REGISTER HIGH

8-BIT COMPARATOR —

CONTROL [— BREAK

8-BIT COMPARATOR —

BREAK ADDRESS REGISTER LOW

IAB7-IABO

Figure 6-1. Break Module Block Diagram

MC68HC908GR8 — Rev 4.0
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Clock Generator Module (CGMC)
Acquisition/Lock Time Specifications

7.9 Acquisition/Lock Time Specifications

The acquisition and lock times of the PLL are, in many applications, the
most critical PLL design parameters. Proper design and use of the PLL
ensures the highest stability and lowest acquisition/lock times.

7.9.1 Acquisition/Lock Time Definitions

Typical control systems refer to the acquisition time or lock time as the
reaction time, within specified tolerances, of the system to a step input.
In a PLL, the step input occurs when the PLL is turned on or when it
suffers a noise hit. The tolerance is usually specified as a percentage of
the step input or when the output settles to the desired value plus or
minus a percentage of the frequency change. Therefore, the reaction
time is constant in this definition, regardless of the size of the step input.
For example, consider a system with a 5 percent acquisition time
tolerance. If a command instructs the system to change from 0 Hz to

1 MHz, the acquisition time is the time taken for the frequency to reach
1 MHz £50 kHz. Fifty kHz = 5% of the 1-MHz step input. If the system is
operating at 1 MHz and suffers a—100-kHz noise hit, the acquisition time
is the time taken to return from 900 kHz to 1 MHz +5 kHz. Five kHz = 5%
of the 100-kHz step input.

Other systems refer to acquisition and lock times as the time the system
takes to reduce the error between the actual output and the desired
output to within specified tolerances. Therefore, the acquisition or lock
time varies according to the original error in the output. Minor errors may
not even be registered. Typical PLL applications prefer to use this
definition because the system requires the output frequency to be within
a certain tolerance of the desired frequency regardless of the size of the
initial error.

7.9.2 Parametric Influences on Reaction Time

Acquisition and lock times are designed to be as short as possible while
still providing the highest possible stability. These reaction times are not
constant, however. Many factors directly and indirectly affect the
acquisition time.

MC68HC908GR8 — Rev 4.0 Technical Data
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Technical Data — MC68HC908GRS8

Section 10. Central Processing Unit (CPU)

10.1 Contents

10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

10.2 Introduction

Introduction. . .. ... . 139
Features . . ... ... . 139
CPRUTIEgISterIS . . oo 140
Arithmetic/logic unit (ALU) .. ... 145
Low-power modes . ... 145
CPU during break interrupts. . . . ......... ... . 146
Instruction Set Summary ............. ... 147
Opcode Map . . ..ot 154

The M68HCO08 CPU (central processor unit) is an enhanced and fully
object-code-compatible version of the M68HCO05 CPU. The CPU08
Reference Manual (Motorola document order number CPUOSRM/AD)
contains a description of the CPU instruction set, addressing modes,
and architecture.

10.3 Features

MC68HC908GR8 — Rev 4.0

Object code fully upward-compatible with M68HCO05 Family
16-bit stack pointer with stack manipulation instructions
16-bit index register with x-register manipulation instructions

8-MHz CPU internal bus frequency

Technical Data

MOTOROLA
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Flash Memory

Algorithm for programming

arow

Technical Data

(32 bytes) of FLASH memory

Set PGM bit

Y

Read the FLASH block protect register

Y

Write any data to any FLASH address
within the row address range desired

Y

Wiait for a time, t,s

Y

Set HVEN bit

Y

Wiait for a time, tpgs

y

/

Write data to the FLASH address
to be programmed

Y

Wait for a time, tprog

Completed
programming
this row?

A

10
NOTE:
The time between each FLASH address change (step 7 to step 7), or
the time between the last FLASH address programmed 1
to clearing PGM bit (step 7 to step 10)
must not exceed the maximum programming
time, tPROG max. 12
This row program algorithm assumes the row/s
to be programmed are initially erased.

13

Y

Clear PGM bit

Y

Wait for a time, tohn

Y

Clear HVEN bit

Y

Wiait for a time, t,

'

C

End of programming )

Figure 11-2. FLASH Programming Flowchart

MC68HC908GR8 — Rev 4.0
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Monitor ROM (MON)

 FLASH memory security feature(®)
* FLASH memory programming interface

* Enhanced PLL (phase-locked loop) option to allow use of external
32.768-kHz crystal to generate internal frequency of 2.4576 MHz

e 310 byte monitor ROM code size ($FE20 to $FF55)

* Monitor mode entry without high voltage, Vg, if reset vector is
blank ($FFFE and $FFFF contain $FF)

» Standard monitor mode entry if high voltage, Vg7, is applied to

IRQ

15.4 Functional Description

Technical Data

The monitor ROM receives and executes commands from a host
computer. Figure 15-1 shows an example circuit used to enter monitor
mode and communicate with a host computer via a standard RS-232
interface.

Simple monitor commands can access any memory address. In monitor
mode, the MCU can execute code downloaded into RAM by a host
computer while most MCU pins retain normal operating mode functions.
All communication between the host computer and the MCU is through
the PTAO pin. A level-shifting and multiplexing interface is required
between PTAO and the host computer. PTAO is used in a wired-OR
configuration and requires a pullup resistor.

1. No security feature is absolutely secure. However, Motorola’s strategy is to make reading or
copying the FLASH difficult for unauthorized users.

MC68HC908GR8 — Rev 4.0
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Monitor ROM (MON)

NOTE:

Technical Data

requirements and conditions, are not in effect. This is to reduce circuit
requirements when performing in-circuit programming.

If the reset vector is blank and monitor mode is entered, the chip will see
an additional reset cycle after the initial POR reset. Once the part has
been programmed, the traditional method of applying a voltage, V1T, to
@ must be used to enter monitor mode.

The COP module is disabled in monitor mode based on these
conditions:

* If monitor mode was entered as a result of the reset vector being
blank (condition set 2 or 3), the COP is always disabled regardless
of the state of IRQ or RST.

« If monitor mode was entered with Vg1 on IRQ (condition set 1),
then the COP is disabled as long as Vtg7 is applied to either IRQ
or RST.

The second condition states that as long as V1gt is maintained on the
IRQ pin after entering monitor mode, or if V1st is applied to RST after
the initial reset to get into monitor mode (when Vg1 was applied to @),
then the COP will be disabled. In the latter situation, after Vg7 is applied
to the RST pin, Vgt can be removed from the IRQ pin in the interest of
freeing the IRQ for normal functionality in monitor mode.

Figure 15-2 shows a simplified diagram of the monitor mode entry when
the reset vector is blank and just 1 x Vpp voltage is applied to the IRQ

pin. An external oscillator of 9.8304 MHz is required for a baud rate of

9600, as the internal bus frequency is automatically set to the external

frequency divided by four.

MC68HC908GR8 — Rev 4.0
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Input/Output Ports (1/0)

Addr. Register Name Bit 7 6 5 4 3 2 1 Bit 0
Read: 0 0 0 0
50000 Port A Data Register Wiite: PTA3 PTA2 PTAl PTAO
(PTA) '
Reset: Unaffected by reset
Read: 0 0
Port B Data Register .. PTB5 PTB4 PTB3 PTB2 PTB1 PTBO
$0001 Write:
(PTB)
Reset: Unaffected by reset
Read: 0 0 0 0 0 0
; PTC1 PTCO
Port C Data Register , . .
$0002 (PTC) Write:
Reset: Unaffected by reset
Read: 0
Port D Data Register ., . PTD6 PTD5 PTD4 PTD3 PTD2 PTD1 PTDO
$0003 Write:
(PTD)
Reset: Unaffected by reset
Read: 0 0 0 0
$0004 Data Direction Register A Write: DDRA3 | DDRAZ | DDRAL | DDRAO
(DDRA) '
Reset: 0 0 0 0 0 0 0 0
Read: 0 0
50005 Data Direction Register B Wiite: DDRB5 | DDRB4 | DDRB3 | DDRB2 | DDRB1 | DDRBO
(DDRB) '
Reset: 0 0 0 0 0 0 0 0
Read: 0 0 0 0 0 0
$0006 Data Direction Register C Write: DDRC1 | DDRCO
(DDRC) '
Reset: 0 0 0 0 0 0 0 0
Read: 0
50007 Data Direction Register D Wiite: DDRD6 | DDRD5 | DDRD4 | DDRD3 | DDRD2 | DDRD1 | DDRDO
(DDRD) '
Reset: 0 0 0 0 0 0 0 0
= Unimplemented
Figure 16-1. I/0O Port Register Summary
Technical Data MC68HC908GR8 — Rev 4.0
206 Input/Output Ports (I/O) MOTOROLA
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Input/Output Ports (1/0)

Technical Data MCGB68HC908GR8 — Rev 4.0
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System Integration Module (SIM)

19.3.2 Clock Startup from POR or LVI Reset

When the power-on reset module or the low-voltage inhibit module
generates a reset, the clocks to the CPU and peripherals are inactive
and held in an inactive phase until after the 4096 CGMXCLK cycle POR
timeout has completed. The RST pin is driven low by the SIM during this
entire period. The IBUS clocks start upon completion of the timeout.

19.3.3 Clocks in Stop Mode and Wait Mode

Upon exit from stop mode by an interrupt, break, or reset, the SIM allows
CGMXCLK to clock the SIM counter. The CPU and peripheral clocks do
not become active until after the stop delay timeout. This timeout is
selectable as 4096 or 32 CGMXCLK cycles. See Stop Mode.

In wait mode, the CPU clocks are inactive. The SIM also produces two
sets of clocks for other modules. Refer to the wait mode subsection of
each module to see if the module is active or inactive in wait mode.
Some modules can be programmed to be active in wait mode.

19.4 Reset and System Initialization

Technical Data

The MCU has these reset sources:

» Power-on reset module (POR)

 External reset pin (RST)

« Computer operating properly module (COP)
* Low-voltage inhibit module (LVI)

* lllegal opcode

* lllegal address
All of these resets produce the vector $FFFE:$FFFF ($FEFE:$FEFF in
monitor mode) and assert the internal reset signal (IRST). IRST causes

all registers to be returned to their default values and all modules to be
returned to their reset states.

MC68HC908GR8 — Rev 4.0
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System Integration Module (SIM)

19.7.2 Stop

Technical Data

Mode

NOTE:

NOTE:

'« 32 # 32 ﬂ
CYCLES | CYCLES
IAB $6EOB XXXXX? :XXXXXXXXX ((] ? DN RsT Ve HY RsTVETLY
| ) (, ‘ () ) |
O ST T S G D S G
| T
ﬁ F/ ) ) ‘
| ’ \
CGMXCLK ( SJ_| (
) )

Figure 19-17. Wait Recovery from Internal Reset

ID

oy}

In stop mode, the SIM counter is reset and the system clocks are
disabled. An interrupt request from a module can cause an exit from stop
mode. Stacking for interrupts begins after the selected stop recovery
time has elapsed. Reset or break also causes an exit from stop mode.

The SIM disables the clock generator module outputs (CGMOUT and
CGMXCLK) in stop mode, stopping the CPU and peripherals. Stop
recovery time is selectable using the SSREC bit in the mask option
register (MOR). If SSREC is set, stop recovery is reduced from the
normal delay of 4096 CGMXCLK cycles down to 32. This is ideal for
applications using canned oscillators that do not require long startup
times from stop mode.

External crystal applications should use the full stop recovery time by
clearing the SSREC bit.

A break interrupt during stop mode sets the SIM break stop/wait bit
(SBSW) in the SIM break status register (SBSR).

The SIM counter is held in reset from the execution of the STOP
instruction until the beginning of stop recovery. Itis then used to time the
recovery period. Figure 19-18 shows stop mode entry timing.

To minimize stop current, all pins configured as inputs should be driven
to a logic 1 or logic O.

MC68HC908GR8 — Rev 4.0
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Technical Data — MC68HC908GRS8

21.1 Contents

21.2
21.3
21.4
21.5
21.6
21.7

21.2 Introduction

Section 21. Timebase Module (TBM)

Introduction. . .. ... . 329
Features . . ... ... . 329
Functional Description .. ... ... 330
Timebase Register Description. . . ..................... 331
INteITUPLS. . . . . 332
Low-Power Modes . ........... .. . . i 333

This section describes the timebase module (TBM). The TBM will
generate periodic interrupts at user selectable rates using a counter
clocked by the external crystal clock. This TBM version uses 15 divider
stages, eight of which are user selectable.

For further information regarding timers on M68HCO08 family devices,
please consult the HCO8 Timer Reference Manual, TIMOS8RM/AD.

21.3 Features

Features of the TBM module include:

MC68HC908GR8 — Rev 4.0

Software programmable 1 Hz, 4 Hz, 16 Hz, 256 Hz, 512 Hz, 1024
Hz, 2048 Hz, and 4096 Hz periodic interrupt using external 32.768
kHz crystal

User selectable oscillator clock source enable during stop mode to
allow periodic wakeup from stop

Technical Data
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Timer Interface Module (TIM)
Functional Description

22.5.6 Pulse Width Modulation (PWM)

By using the toggle-on-overflow feature with an output compare channel,
the TIM can generate a PWM signal. The value in the TIM counter
modulo registers determines the period of the PWM signal. The channel
pin toggles when the counter reaches the value in the TIM counter
modulo registers. The time between overflows is the period of the PWM
signal.

As Figure 22-3 shows, the output compare value in the TIM channel
registers determines the pulse width of the PWM signal. The time
between overflow and output compare is the pulse width. Program the
TIM to clear the channel pin on output compare if the state of the PWM
pulse is logic 1. Program the TIM to set the pin if the state of the PWM
pulse is logic 0.

The value in the TIM counter modulo registers and the selected
prescaler output determines the frequency of the PWM output. The
frequency of an 8-bit PWM signal is variable in 256 increments. Writing
$00FF (255) to the TIM counter modulo registers produces a PWM
period of 256 times the internal bus clock period if the prescaler select
value is $000. See TIM Status and Control Register.

OVERFLOW OVERFLOW OVERFLOW

—»<4——— PERIOD > > <

PULSE
WIDTH
\ \ \
PTEX/TCHx
A A
OUTPUT OUTPUT OUTPUT
COMPARE COMPARE COMPARE

Figure 22-3. PWM Period and Pulse Width

The value in the TIM channel registers determines the pulse width of the
PWM output. The pulse width of an 8-bit PWM signal is variable in 256

MC68HC908GR8 — Rev 4.0 Technical Data
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22.7 Low-Power Modes

22.7.1 Wait Mode

22.7.2 Stop Mode

MC68HC908GR8 — Rev 4.0

Freescale Semiconductor, Inc.

Timer Interface Module (TIM)
Low-Power Modes

TIM overflow flag (TOF) — The TOF bit is set when the TIM
counter value reaches the modulo value programmed in the TIM
counter modulo registers. The TIM overflow interrupt enable bit,
TOIE, enables TIM overflow CPU interrupt requests. TOF and
TOIE are in the TIM status and control register.

TIM channel flags (CH1F:CHOF) — The CHXxF bit is set when an
input capture or output compare occurs on channel x. Channel x
TIM CPU interrupt requests and TIM DMA service requests are
controlled by the channel x interrupt enable bit, CHxIE. Channel x
TIM CPU interrupt requests are enabled when CHXIE = 1. CHxF
and CHXxIE are in the TIM channel x status and control register.
DMAXS is in the TIM DMA select register.

The WAIT and STOP instructions put the MCU in low power-
consumption standby modes.

The TIM remains active after the execution of a WAIT instruction. In wait
mode, the TIM registers are not accessible by the CPU. Any enabled
CPU interrupt request from the TIM can bring the MCU out of wait mode.

If TIM functions are not required during wait mode, reduce power
consumption by stopping the TIM before executing the WAIT instruction.

The TIM is inactive after the execution of a STOP instruction. The STOP
instruction does not affect register conditions or the state of the TIM
counter. TIM operation resumes when the MCU exits stop mode after an
external interrupt.

Technical Data
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Timer Interface Module (TIM)

22.8 TIM During Break Interrupts

22.9 1/0O Signals

Technical Data

A break interrupt stops the TIM counter.

The system integration module (SIM) controls whether status bits in
other modules can be cleared during the break state. The BCFE bit in
the SIM break flag control register (SBFCR) enables software to clear
status bits during the break state. See SIM Break Flag Control Register.

To allow software to clear status bits during a break interrupt, write a
logic 1 to the BCFE bit. If a status bit is cleared during the break state, it
remains cleared when the MCU exits the break state.

To protect status bits during the break state, write a logic 0 to the BCFE
bit. With BCFE at logic O (its default state), software can read and write
I/O registers during the break state without affecting status bits. Some
status bits have a 2-step read/write clearing procedure. If software does
the first step on such a bit before the break, the bit cannot change during
the break state as long as BCFE is at logic 0. After the break, doing the
second step clears the status bit.

Port D shares three of its pins with the TIM. (There is an optional TCLK
which can be used as an external clock input to the TIM prescaler, but is
not available on this MCU.) The three TIM channel I/O pins are T1CHO,
T1CH1 and T2CHO as described in Pin Name Conventions.

Each channel 1/O pin is programmable independently as an input
capture pin or an output compare pin. TLCHO and T2CHO can be
configured as buffered output compare or buffered PWM pins.

MC68HC908GR8 — Rev 4.0
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NOTE:

MC68HC908GR8 — Rev 4.0

Freescale Semiconductor, Inc.

Timer Interface Module (TIM)
I/O Registers

0 = Input capture operation

When ELSxB:A = 00, this read/write bit selects the initial output level
of the TCHx pin. See Table 22-3. Reset clears the MSxA bit.

1 = Initial output level low

0 = Initial output level high

Before changing a channel function by writing to the MSxB or MSxA bit,
set the TSTOP and TRST bits in the TIM status and control register
(TSC).

ELSxB and ELSxA — Edge/Level Select Bits

When channel x is an input capture channel, these read/write bits
control the active edge-sensing logic on channel x.

When channel x is an output compare channel, ELSxB and ELSxA
control the channel x output behavior when an output compare
occurs.

When ELSxB and ELSxA are both clear, channel x is not connected
to port D, and pin PTDx/TCHXx is available as a general-purpose 1/0O
pin. Table 22-3 shows how ELSxB and ELSxA work. Reset clears the
ELSxB and ELSXA bits.

Technical Data
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Timer Interface Module (TIM)
I/O Registers

CHXMAX — Channel x Maximum Duty Cycle Bit

When the TOVx bit is at logic 1, setting the CHXMAX bit forces the
duty cycle of buffered and unbuffered PWM signals to 100%. As .
CHxMAX Latency shows, the CHXMAX bit takes effect in the cycle

after it is set or cleared. The output stays at the 100% duty cycle level
until the cycle after CHXMAX is cleared.
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Figure 22-13. CHxMAX Latency
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22.10.6 TIM Channel Registers

These read/write registers contain the captured TIM counter value of the
input capture function or the output compare value of the output
compare function. The state of the TIM channel registers after reset is
unknown.

In input capture mode (MSxB:MSxA = 0:0), reading the high byte of the
TIM channel x registers (TCHxH) inhibits input captures until the low
byte (TCHXL) is read.

In output compare mode (MSxB:MSxA # 0:0), writing to the high byte of
the TIM channel x registers (TCHxH) inhibits output compares until the
low byte (TCHXL) is written.
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Figure 23-11. Typical Low-Side Driver Characteristics —
Ports PTB5-PTBO, PTD6-PTDO, and
PTE1-PTEO (Vpp = 5.5 Vdc)
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Figure 23-12. Typical Low-Side Driver Characteristics —
Ports PTB5-PTBO, PTD6-PTDO, and
PTE1-PTEO (Vpp = 2.7 Vdc)
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