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Chapter 1  
Device Overview

1.1 Introduction
MC9S08QD4 series MCUs are members of the low-cost, high-performance HCS08 family of 8-bit 
microcontroller units (MCUs). All MCUs in the family use the enhanced HCS08 core and are available 
with a variety of modules, memory sizes, memory types, and package types.

1.2 Devices in the MC9S08QD4 Series
This data sheet covers:

• MC9S08QD4
• MC9S08QD2
• S9S08QD4
• S9S08QD2

NOTE
• The MC9S08QD4 and MC9S08QD2 devices are qualified for, and are 

intended to be used in, consumer and industrial applications.
• The S9S08QD4 and S9S08QD2 devices are qualified for, and are 

intended to be used in, automotive applications.

Table 1-1 summarizes the features available in the MCUs.
MC9S08QD4 Series MCU Data Sheet, Rev. 6
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Chapter 3 Modes of Operation
3.6.4 LVD Enabled in Stop Mode

The LVD system is capable of generating either an interrupt or a reset when the supply voltage drops below 
the LVD voltage. If the LVD is enabled in stop by setting the LVDE and the LVDSE bits, then the voltage 
regulator remains active during stop mode. If the user attempts to enter stop2 with the LVD enabled for 
stop, the MCU will instead enter stop3. Table 3-3 summarizes the behavior of the MCU in stop when the 
LVD is enabled.

3.6.5 On-Chip Peripheral Modules in Stop Modes

When the MCU enters any stop mode, system clocks to the internal peripheral modules are stopped. Even 
in the exception case (ENBDM = 1), where clocks to the background debug logic continue to operate, 
clocks to the peripheral systems are halted to reduce power consumption. Refer to Section 3.6.1, “Stop2 
Mode,” and Section 3.6.2, “Stop3 Mode,” for specific information on system behavior in stop modes.

Table 3-2. BDM Enabled Stop Mode Behavior

Mode PPDC
CPU, Digital 
Peripherals, 

Flash
RAM ICS ADC1 Regulator I/O Pins RTI

Stop3 0 Standby Standby Active Optionally on Active States held Optionally on

Table 3-3. LVD Enabled Stop Mode Behavior

Mode PPDC
CPU, Digital 
Peripherals, 

Flash
RAM ICS ADC1 Regulator I/O Pins RTI

Stop3 0 Standby Standby Off1

1 ICS can be configured to run in stop3. Please see the ICS registers.

Optionally on Active States held Optionally on

Table 3-4. Stop Mode Behavior

Peripheral
Mode

Stop2 Stop3

CPU Off Standby

RAM Standby Standby

Flash Off Standby

Parallel Port Registers Off Standby

ADC1 Off Optionally On1

1 Requires the asynchronous ADC clock and LVD to be enabled, else in standby.

ICS Off Standby

TPM1 & TPM2 Off Standby

Voltage Regulator Standby Standby

I/O Pins States Held States Held
MC9S08QD4 Series MCU Data Sheet, Rev. 6
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Chapter 4 Memory Map and Register Definition
4.7.5 Flash Status Register (FSTAT)

 7 6 5 4 3 2 1 0

R
FCBEF

FCCF
FPVIOL FACCERR

0 FBLANK 0 0

W

Reset 1 1 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-9. Flash Status Register (FSTAT)

Table 4-12. FSTAT Register Field Descriptions

Field Description

7
FCBEF

Flash Command Buffer Empty Flag — The FCBEF bit is used to launch commands. It also indicates that the 
command buffer is empty so that a new command sequence can be executed when performing burst 
programming. The FCBEF bit is cleared by writing a 1 to it or when a burst program command is transferred to 
the array for programming. Only burst program commands can be buffered.
0 Command buffer is full (not ready for additional commands).
1 A new burst program command can be written to the command buffer.

6
FCCF

Flash Command Complete Flag — FCCF is set automatically when the command buffer is empty and no 
command is being processed. FCCF is cleared automatically when a new command is started (by writing 1 to 
FCBEF to register a command). Writing to FCCF has no meaning or effect.
0 Command in progress
1 All commands complete

5
FPVIOL

Protection Violation Flag — FPVIOL is set automatically when FCBEF is cleared to register a command that 
attempts to erase or program a location in a protected block (the erroneous command is ignored). FPVIOL is 
cleared by writing a 1 to FPVIOL.
0 No protection violation.
1 An attempt was made to erase or program a protected location.

4
FACCERR

Access Error Flag — FACCERR is set automatically when the proper command sequence is not obeyed exactly 
(the erroneous command is ignored), if a program or erase operation is attempted before the FCDIV register has 
been initialized, or if the MCU enters stop while a command was in progress. For a more detailed discussion of 
the exact actions that are considered access errors, see Section 4.5.5, “Access Errors.” FACCERR is cleared by 
writing a 1 to FACCERR. Writing a 0 to FACCERR has no meaning or effect.
0 No access error.
1 An access error has occurred.

2
FBLANK

Flash Verified as All Blank (erased) Flag — FBLANK is set automatically at the conclusion of a blank check 
command if the entire flash array was verified to be erased. FBLANK is cleared by clearing FCBEF to write a new 
valid command. Writing to FBLANK has no meaning or effect.
0 After a blank check command is completed and FCCF = 1, FBLANK = 0 indicates the flash array is not 

completely erased.
1 After a blank check command is completed and FCCF = 1, FBLANK = 1 indicates the flash array is completely 

erased (all 0xFF).
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Chapter 4 Memory Map and Register Definition
4.7.6 Flash Command Register (FCMD)

Only five command codes are recognized in normal user modes as shown in Table 4-13. Refer to 
Section 4.5.3, “Program and Erase Command Execution,” for a detailed discussion of flash programming 
and erase operations.

All other command codes are illegal and generate an access error.

It is not necessary to perform a blank check command after a mass erase operation. Only blank check is 
required as part of the security unlocking mechanism.

 7 6 5 4 3 2 1 0

R 0 0 0 0 0 0 0 0

W FCMD

Reset 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

Figure 4-10. Flash Command Register (FCMD)

Table 4-13. Flash Commands

Command FCMD Equate File Label

Blank check 0x05 mBlank

Byte program 0x20 mByteProg

Byte program — burst mode 0x25 mBurstProg

Page erase (512 bytes/page) 0x40 mPageErase

Mass erase (all flash) 0x41 mMassErase
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Chapter 5 Resets, Interrupts, and General System Control
5.8.2 System Reset Status Register (SRS)

This high-page register includes read-only status flags to indicate the source of the most recent reset. When 
a debug host forces reset by writing 1 to BDFR in the SBDFR register, all of the status bits in SRS will be 
cleared. Writing any value to this register address clears the COP watchdog timer without affecting the 
contents of this register. The reset state of these bits depends on what caused the MCU to reset.

2
IRQACK

IRQ Acknowledge — This write-only bit is used to acknowledge interrupt request events (write 1 to clear IRQF). 
Writing 0 has no meaning or effect. Reads always return 0. If edge-and-level detection is selected (IRQMOD = 1), 
IRQF cannot be cleared while the IRQ pin remains at its asserted level.

1
IRQIE

IRQ Interrupt Enable — This read/write control bit determines whether IRQ events generate an interrupt 
request.
0 Interrupt request when IRQF set is disabled (use polling).
1 Interrupt requested whenever IRQF = 1.

0
IRQMOD

IRQ Detection Mode — This read/write control bit selects either edge-only detection or edge-and-level 
detection. The IRQEDG control bit determines the polarity of edges and levels that are detected as interrupt 
request events. See Section 5.5.2.2, “Edge and Level Sensitivity,” for more details.
0 IRQ event on falling edges or rising edges only.
1 IRQ event on falling edges and low levels or on rising edges and high levels.

 7 6 5 4 3 2 1 0

R POR PIN COP ILOP ILAD 0 LVD 0

W Writing any value to SRS address clears COP watchdog timer.

POR: 1 0 0 0 0 0 1 0

LVR: 0 0 0 0 0 0 1 0

Any
other
reset:

0 (1) (1) (1) (1) 0 0 0

1 Any of these reset sources that are active at the time of reset entry will cause the corresponding bit(s) to be set; bits 
corresponding to sources that are not active at the time of reset entry will be cleared.

Figure 5-3. System Reset Status (SRS)

Table 5-4. SRS Register Field Descriptions

Field Description

7
POR

Power-On Reset — Reset was caused by the power-on detection logic. Because the internal supply voltage was 
ramping up at the time, the low-voltage reset (LVR) status bit is also set to indicate that the reset occurred while 
the internal supply was below the LVR threshold.
0 Reset not caused by POR.
1 POR caused reset.

6
PIN

External Reset Pin — Reset was caused by an active-low level on the external reset pin.
0 Reset not caused by external reset pin.
1 Reset came from external reset pin.

Table 5-3. IRQSC Register Field Descriptions (continued)

Field Description
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Chapter 5 Resets, Interrupts, and General System Control
5.8.5 System Options Register 2 (SOPT2) 

This high-page register contains bits to configure MCU-specific features on MC9S08QD4 series devices.

5.8.6 System Device Identification Register (SDIDH, SDIDL)

These high-page read-only registers are included so host development systems can identify the HCS08 
derivative and revision number. This allows the development software to recognize where specific 
memory blocks, registers, and control bits are located in a target MCU. 

 7 6 5 4 3 2 1 0

R
COPCLKS1

0 0 0 0 0 0 0

W

Reset: 0 0 0 0 0 0 0 0

= Unimplemented or Reserved

1 This bit can be written only one time after reset. Additional writes are ignored.

Figure 5-6.  System Options Register 2 (SOPT2)

Table 5-7. SOPT2 Register Field Descriptions

Field Description

7
COPCLKS

COP Watchdog Clock Select — This write-once bit selects the clock source of the COP watchdog.
0 Internal 32 kHz clock is source to COP.
1 Bus clock is source to COP.

 7 6 5 4 3 2 1 0

R REV3 REV2 REV1 REV0 ID11 ID10 ID9 ID8

W

Reset: 01 01 01 01 0 0 0 0

= Unimplemented or Reserved

1 The revision number that is hard coded into these bits reflects the current silicon revision level.

Figure 5-7. System Device Identification Register — High (SDIDH)

Table 5-8. SDIDH Register Field Descriptions

Field Description

7:4
REV[3:0]

Revision Number — The high-order 4 bits of address SDIDH are hard coded to reflect the current mask set 
revision number (0–F).

3:0
ID[11:8]

Part Identification Number — Each derivative in the HCS08 family has a unique identification number. The 
MC9S08QD4 series is hard coded to the value 0x011. See also ID bits in Table 5-9.
MC9S08QD4 Series MCU Data Sheet, Rev. 6
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Chapter 6 Parallel Input/Output Control
Figure 6-1. Parallel I/O Block Diagram

The data direction control bit (PTxDDn) determines whether the output buffer for the associated pin is 
enabled, and also controls the source for port data register reads. The input buffer for the associated pin is 
always enabled unless the pin is enabled as an analog function or is an output-only pin.

When a shared digital function is enabled for a pin, the output buffer is controlled by the shared function. 
However, the data direction register bit will continue to control the source for reads of the port data register.

When a shared analog function is enabled for a pin, both the input and output buffers are disabled. A value 
of 0 is read for any port data bit where the bit is an input (PTxDDn = 0) and the input buffer is disabled. In 
general, whenever a pin is shared with both an alternate digital function and an analog function, the analog 
function has priority such that if both the digital and analog functions are enabled, the analog function 
controls the pin.

It is a good programming practice to write to the port data register before changing the direction of a port 
pin to become an output. This ensures that the pin will not be driven momentarily with an old data value 
that happened to be in the port data register.

6.2 Pin Control — Pullup, Slew Rate and Drive Strength
Associated with the parallel I/O ports is a set of registers located in the high-page register space that 
operate independently of the parallel I/O registers. These registers are used to control pullups, slew rate 
and drive strength for the pins.

6.3 Pin Behavior in Stop Modes
Pin behavior following execution of a STOP instruction depends on the stop mode that is entered. An 
explanation of pin behavior for the various stop modes follows:

QD

QD

1

0

Port Read

PTxDDn

PTxDn

Output Enable

Output Data

Input DataSynchronizer

Data

BUSCLK
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Chapter 9 Internal Clock Source (S08ICSV1)
Figure 9-1. MC9S08QD4 Series Block Diagram Highlighting ICS Block

NOTES:
1 Port pins are software configurable with pullup device if input port.
2 Port pins are software configurable for output drive strength.
3 Port pins are software configurable for output slew rate control.
4 IRQ contains a software configurable (IRQPDD) pullup/pulldown device if PTA5 enabled as IRQ pin function (IRQPE = 1).
5 RESET contains integrated pullup device if PTA5 enabled as reset pin function (RSTPE = 1).
6 PTA5 does not contain a clamp diode to VDD and must not be driven above VDD. The voltage measured on this pin when 

internal pullup is enabled may be as low as VDD – 0.7 V. The internal gates connected to this pin are pulled to VDD.
7 PTA4 contains integrated pullup device if BKGD enabled (BKGDPE = 1).
8 When pin functions as KBI (KBIPEn = 1) and associated pin is configured to enable the pullup device, KBEDGn can be used 

to reconfigure the pullup as a pulldown device.
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Internal Clock Source (S08ICSV1) 
9.4.7 Fixed Frequency Clock

The ICS presents the divided FLL reference clock as ICSFFCLK for use as an additional clock source for 
peripheral modules. The ICS provides an output signal (ICSFFE) which indicates when the ICS is 
providing ICSOUT frequencies four times or greater than the divided FLL reference clock (ICSFFCLK). 
In FLL engaged mode (FEI and FEE) this is always true and ICSFFE is always high. In ICS bypass modes, 
ICSFFE will get asserted for the following combinations of BDIV and RDIV values:

• BDIV=00 (divide by 1), RDIV ≥ 010
• BDIV=01 (divide by 2), RDIV ≥ 011
• BDIV=10 (divide by 4), RDIV ≥ 100
• BDIV=11 (divide by 8), RDIV ≥ 101

9.5 Module Initialization 
This section describes how to initialize and configure the ICS module. The following sections contain two 
initialization examples.

9.5.1 ICS Module Initialization Sequence

The ICS comes out of POR configured for FEI mode with the BDIV set for divide-by 2. The internal 
reference will stabilize in tIRST microseconds before the FLL can acquire lock. As soon as the internal 
reference is stable, the FLL will acquire lock in tAcquire milliseconds.

Upon POR, the internal reference will require trimming to guarantee an accurate clock. Freescale 
recommends using FLASH location 0xFFAE for storing the fine trim bit, FTRIM in the ICSSC register, 
and 0xFFAF for storing the 8-bit trim value for the ICSTRM register. The MCU will not automatically 
copy the values in these FLASH locations to the respective registers. Therefore, user code must copy these 
values from FLASH to the registers.

NOTE
The BDIV value must not be changed to divide-by 1 without first trimming 
the internal reference. Failure to do so could result in the MCU running out 
of specification.

9.5.1.1 Initialization Sequence, Internal Clock Mode to External Clock Mode

To change from FEI or FBI clock modes to FEE or FBE clock modes, follow this procedure:
1. Enable the external clock source by setting the appropriate bits in ICSC2. 

— If FBE will be the selected mode, also set the LP bit at this time to minimize power 
consumption.

2. If necessary, wait for the external clock source to stabilize. Typical crystal startup times are given 
in Electrical Characteristics appendix. If EREFS is set in step 1, then the OSCINIT bit will set as 
soon as the oscillator has completed the initialization cycles.

3. Write to ICSC1 to select the clock mode.
MC9S08QD4 Series MCU Data Sheet, Rev. 6
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Chapter 10 Keyboard Interrupt (S08KBIV2)
Figure 10-1. MC9S08QD4 Series Block Diagram Highlighting KBI Block and Pins

NOTES:
1 Port pins are software configurable with pullup device if input port.
2 Port pins are software configurable for output drive strength.
3 Port pins are software configurable for output slew rate control.
4 IRQ contains a software configurable (IRQPDD) pullup/pulldown device if PTA5 enabled as IRQ pin function (IRQPE = 1).
5 RESET contains integrated pullup device if PTA5 enabled as reset pin function (RSTPE = 1).
6 PTA5 does not contain a clamp diode to VDD and must not be driven above VDD. The voltage measured on this pin when 

internal pullup is enabled may be as low as VDD – 0.7 V. The internal gates connected to this pin are pulled to VDD.
7 PTA4 contains integrated pullup device if BKGD enabled (BKGDPE = 1).
8 When pin functions as KBI (KBIPEn = 1) and associated pin is configured to enable the pullup device, KBEDGn can be used 

to reconfigure the pullup as a pulldown device.
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Keyboard Interrupts (S08KBIV2)
10.1.1 Features

The KBI features include:
• Up to eight keyboard interrupt pins with individual pin enable bits.
• Each keyboard interrupt pin is programmable as falling edge (or rising edge) only, or both falling 

edge and low level (or both rising edge and high level) interrupt sensitivity.
• One software enabled keyboard interrupt.
• Exit from low-power modes.

10.1.2 Modes of Operation

This section defines the KBI operation in wait, stop, and background debug modes.

10.1.2.1 KBI in Wait Mode

The KBI continues to operate in wait mode if enabled before executing the WAIT instruction. Therefore, 
an enabled KBI pin (KBPEx = 1) can be used to bring the MCU out of wait mode if the KBI interrupt is 
enabled (KBIE = 1).

10.1.2.2 KBI in Stop Modes

The KBI operates asynchronously in stop3 mode if enabled before executing the STOP instruction. 
Therefore, an enabled KBI pin (KBPEx = 1) can be used to bring the MCU out of stop3 mode if the KBI 
interrupt is enabled (KBIE = 1).

During either stop1 or stop2 mode, the KBI is disabled. In some systems, the pins associated with the KBI 
may be sources of wakeup from stop1 or stop2, see the stop modes section in the Modes of Operation 
chapter. Upon wake-up from stop1 or stop2 mode, the KBI module will be in the reset state.

10.1.2.3 KBI in Active Background Mode

When the microcontroller is in active background mode, the KBI will continue to operate normally.

10.1.3 Block Diagram

The block diagram for the keyboard interrupt module is shown Figure 10-2.
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Keyboard Interrupts (S08KBIV2) 
Figure 10-2. KBI Block Diagram

10.2 External Signal Description
The KBI input pins can be used to detect either falling edges, or both falling edge and low level interrupt 
requests. The KBI input pins can also be used to detect either rising edges, or both rising edge and high 
level interrupt requests.

The signal properties of KBI are shown in Table 10-1.

10.3 Register Definition
The KBI includes three registers:

• An 8-bit pin status and control register.
• An 8-bit pin enable register.
• An 8-bit edge select register.

Refer to the direct-page register summary in the Memory chapter for the absolute address assignments for 
all KBI registers. This section refers to registers and control bits only by their names.

Some MCUs may have more than one KBI, so register names include placeholder characters to identify 
which KBI is being referenced.

10.3.1 KBI Status and Control Register (KBISC)

KBISC contains the status flag and control bits, which are used to configure the KBI.

Table 10-1. Signal Properties

Signal Function I/O

KBIPn Keyboard interrupt pins I

D Q

CK

CLR

VDD

KBMOD

KBIE

KEYBOARD
INTERRUPT FF

KBACK

RESET

SYNCHRONIZER

KBF

STOP BYPASSSTOP

BUSCLK

KBIPEn
0

1

S

KBEDGn

KBIPE0
0

1

S

KBEDG0

KBIP0

KBIPn

KBI
INTERRU
PT
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Timer/Pulse-Width Modulator (S08TPMV2) 
11.5.3 Channel Event Interrupt Description

The meaning of channel interrupts depends on the current mode of the channel (input capture, output 
compare, edge-aligned PWM, or center-aligned PWM).

When a channel is configured as an input capture channel, the ELSnB:ELSnA control bits select rising 
edges, falling edges, any edge, or no edge (off) as the edge that triggers an input capture event. When the 
selected edge is detected, the interrupt flag is set. The flag is cleared by the 2-step sequence described in 
Section 11.5.1, “Clearing Timer Interrupt Flags.”

When a channel is configured as an output compare channel, the interrupt flag is set each time the main 
timer counter matches the 16-bit value in the channel value register. The flag is cleared by the 2-step 
sequence described in Section 11.5.1, “Clearing Timer Interrupt Flags.”

11.5.4 PWM End-of-Duty-Cycle Events

For channels that are configured for PWM operation, there are two possibilities: 
• When the channel is configured for edge-aligned PWM, the channel flag is set when the timer 

counter matches the channel value register that marks the end of the active duty cycle period. 
• When the channel is configured for center-aligned PWM, the timer count matches the channel 

value register twice during each PWM cycle. In this CPWM case, the channel flag is set at the start 
and at the end of the active duty cycle, which are the times when the timer counter matches the 
channel value register. 

The flag is cleared by the 2-step sequence described in Section 11.5.1, “Clearing Timer Interrupt Flags.”
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Development Support 
when this timeout occurs is aborted without affecting the memory or operating mode of the target MCU 
system.

The custom serial protocol requires the debug pod to know the target BDC communication clock speed. 

The clock switch (CLKSW) control bit in the BDC status and control register allows the user to select the 
BDC clock source. The BDC clock source can either be the bus or the alternate BDC clock source. 

The BKGD pin can receive a high or low level or transmit a high or low level. The following diagrams 
show timing for each of these cases. Interface timing is synchronous to clocks in the target BDC, but 
asynchronous to the external host. The internal BDC clock signal is shown for reference in counting 
cycles.

Figure 12-2 shows an external host transmitting a logic 1 or 0 to the BKGD pin of a target HCS08 MCU. 
The host is asynchronous to the target so there is a 0-to-1 cycle delay from the host-generated falling edge 
to where the target perceives the beginning of the bit time. Ten target BDC clock cycles later, the target 
senses the bit level on the BKGD pin. Typically, the host actively drives the pseudo-open-drain BKGD pin 
during host-to-target transmissions to speed up rising edges. Because the target does not drive the BKGD 
pin during the host-to-target transmission period, there is no need to treat the line as an open-drain signal 
during this period.

Figure 12-2. BDC Host-to-Target Serial Bit Timing

Figure 12-3 shows the host receiving a logic 1 from the target HCS08 MCU. Because the host is 
asynchronous to the target MCU, there is a 0-to-1 cycle delay from the host-generated falling edge on 
BKGD to the perceived start of the bit time in the target MCU. The host holds the BKGD pin low long 
enough for the target to recognize it (at least two target BDC cycles). The host must release the low drive 
before the target MCU drives a brief active-high speedup pulse seven cycles after the perceived start of the 
bit time. The host must sample the bit level about 10 cycles after it started the bit time.
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BDC CLOCK
(TARGET MCU)

HOST
TRANSMIT 1
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Development Support
Commands begin with an 8-bit hexadecimal command code in the host-to-target 
direction (most significant bit first)

/  = separates parts of the command
d = delay 16 target BDC clock cycles

AAAA = a 16-bit address in the host-to-target direction
RD = 8 bits of read data in the target-to-host direction

WD = 8 bits of write data in the host-to-target direction
RD16 = 16 bits of read data in the target-to-host direction

WD16 = 16 bits of write data in the host-to-target direction
SS = the contents of BDCSCR in the target-to-host direction (STATUS)
CC = 8 bits of write data for BDCSCR in the host-to-target direction (CONTROL)

RBKP = 16 bits of read data in the target-to-host direction (from BDCBKPT breakpoint 
register)

WBKP = 16 bits of write data in the host-to-target direction (for BDCBKPT breakpoint register)
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Appendix A Electrical Characteristics
Figure A-1. Typical Low-Side Driver (Sink) Characteristics
Low Drive (PTxDSn = 0), VDD = 5.0V, VOL vs. IOL

Figure A-2. Typical Low-Side Driver (Sink) Characteristics
Low Drive (PTxDSn = 0), VDD = 3.0 V, VOL vs. IOL

7 Power supply must maintain regulation within operating VDD range during instantaneous and operating maximum current 
conditions. If positive injection current (VIn > VDD) is greater than IDD, the injection current may flow out of VDD and could result 
in external power supply going out of regulation. Ensure external VDD load will shunt current greater than maximum injection 
current. This will be the greatest risk when the MCU is not consuming power. Examples are: if no system clock is present, or if 
clock rate is very low (which would reduce overall power consumption).
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Appendix A Electrical Characteristics
Figure A-9. Typical Run IDD vs. Bus Freq. (FEI) (ADC off)

3 All modules except ADC active, and does not include any dc loads on port pins
4 Every unit tested to this parameter. All other values in the Max column are guaranteed by characterization. 
5 All modules except ADC active, and does not include any dc loads on port pins
6 Every unit tested to this parameter. All other values in the Max column are guaranteed by characterization. 
7 Most customers are expected to find that the auto-wakeup from a stop mode can be used instead of the higher current wait 

mode.
8 This parameter is characterized and not tested on each device.
9 This parameter is characterized and not tested on each device.
10 Most customers are expected to find that auto-wakeup from stop2 or stop3 can be used instead of the higher current wait 

mode. Wait mode typical is 560 μA at 3 V with fBus = 1 MHz. 
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