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General Description
1.5  Pin Functions

Table 1-2 provides a description of the pin functions.

Table 1-2. Pin Functions

Pin
Name

Description Input/Output

VDD Power supply Power

VSS Power supply ground Power

PTA0

PTA0 — General purpose I/O port Input/Output

AD0 — A/D channel 0 input Input

TCH0 — Timer Channel 0 I/O Input/Output

KBI0 — Keyboard interrupt input 0 Input

PTA1

PTA1 — General purpose I/O port Input/Output

AD1 — A/D channel 1 input Input

TCH1 — Timer Channel 1 I/O Input/Output

KBI1 — Keyboard interrupt input 1 Input

PTA2

PTA2 — General purpose input-only port Input

IRQ — External interrupt with programmable pullup and Schmitt trigger input Input

KBI2 — Keyboard interrupt input 2 Input

TCLK — Timer clock input Input

PTA3

PTA3 — General purpose I/O port Input/Output

RST — Reset input, active low with internal pullup and Schmitt trigger Input

KBI3 — Keyboard interrupt input 3 Input

PTA4

PTA4 — General purpose I/O port Input/Output

OSC2 —XTAL oscillator output (XTAL option only)
RC or internal oscillator output (OSC2EN = 1 in PTAPUE register)

Output
Output

AD2 — A/D channel 2 input Input

KBI4 — Keyboard interrupt input 4 Input

PTA5

PTA5 — General purpose I/O port Input/Output

OSC1 — XTAL, RC, or external oscillator input Input

AD3 — A/D channel 3 input Input

KBI5 — Keyboard interrupt input 5 Input

PTB[0:7](1)

1. The PTB pins are not available on the 8-pin packages (see note in 12.1 Introduction).

8 general-purpose I/O ports Input/Output
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Pin Function Priority
1.6  Pin Function Priority

Table 1-3 is meant to resolve the priority if multiple functions are enabled on a single pin.

NOTE
Upon reset all pins come up as input ports regardless of the priority table.

Table 1-3. Function Priority in Shared Pins

Pin Name Highest-to-Lowest Priority Sequence

PTA0 AD0 → TCH0 → KBI0 → PTA0 

PTA1 AD1 →TCH1 → KBI1 → PTA1 

PTA2 IRQ → KBI2 → TCLK → PTA2

PTA3 RST → KBI3 → PTA3

PTA4 OSC2 → AD2 → KBI4 → PTA4 

PTA5 OSC1 → AD3 → KBI5 → PTA5 
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Memory
8. Wait for time, tPROG (minimum 30 μs).
9. Repeat step 7 and 8 until all desired bytes within the row are programmed.

10. Clear the PGM bit(1).
11. Wait for time, tNVH (minimum 5 μs).
12. Clear the HVEN bit.
13. After time, tRCV (typical 1 μs), the memory can be accessed in read mode again.

NOTE
The COP register at location $FFFF should not be written between 
steps 5–12, when the HVEN bit is set. Since this register is located at a 
valid FLASH address, unpredictable behavior may occur if this location is 
written while HVEN is set.

This program sequence is repeated throughout the memory until all data is programmed.

NOTE
Programming and erasing of FLASH locations cannot be performed by 
code being executed from the FLASH memory. While these operations 
must be performed in the order shown, other unrelated operations may 
occur between the steps. Do not exceed tPROG maximum, see 16.16 
Memory Characteristics.

2.6.5  FLASH Protection

Due to the ability of the on-board charge pump to erase and program the FLASH memory in the target 
application, provision is made to protect blocks of memory from unintentional erase or program operations 
due to system malfunction. This protection is done by use of a FLASH block protect register (FLBPR). 
The FLBPR determines the range of the FLASH memory which is to be protected. The range of the 
protected area starts from a location defined by FLBPR and ends to the bottom of the FLASH memory 
($FFFF). When the memory is protected, the HVEN bit cannot be set in either ERASE or PROGRAM 
operations.

NOTE
In performing a program or erase operation, the FLASH block protect 
register must be read after setting the PGM or ERASE bit and before 
asserting the HVEN bit.

When the FLBPR is programmed with all 0 s, the entire memory is protected from being programmed and 
erased. When all the bits are erased (all 1’s), the entire memory is accessible for program and erase. 

When bits within the FLBPR are programmed, they lock a block of memory. The address ranges are 
shown in 2.6.6 FLASH Block Protect Register. Once the FLBPR is programmed with a value other than 
$FF, any erase or program of the FLBPR or the protected block of FLASH memory is prohibited. Mass 
erase is disabled whenever any block is protected (FLBPR does not equal $FF). The FLBPR itself can be 
erased or programmed only with an external voltage, VTST, present on the IRQ pin. This voltage also 
allows entry from reset into the monitor mode.

2. The time between each FLASH address change, or the time between the last FLASH address programmed to clearing 
PGM bit, must not exceed the maximum programming time, tPROG maximum.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Configuration Register (CONFIG)
IRQPUD — IRQ Pin Pullup Control Bit
1 = Internal pullup is disconnected
0 = Internal pullup is connected between IRQ pin and VDD

IRQEN — IRQ Pin Function Selection Bit
1 = Interrupt request function active in pin
0 = Interrupt request function inactive in pin

OSCOPT1 and OSCOPT0 — Selection Bits for Oscillator Option
(0, 0) Internal oscillator
(0, 1) External oscillator
(1, 0) External RC oscillator
(1, 1) External XTAL oscillator

RSTEN — RST Pin Function Selection
1 = Reset function active in pin
0 = Reset function inactive in pin

NOTE
The RSTEN bit is cleared by a power-on reset (POR) only. Other resets will 
leave this bit unaffected.

COPRS (Out of STOP Mode) — COP Reset Period Selection Bit
1 = COP reset short cycle = 8176 × BUSCLKX4
0 = COP reset long cycle = 262,128 × BUSCLKX4

COPRS (In STOP Mode) — Auto Wakeup Period Selection Bit
1 = Auto wakeup short cycle = 512 × INTRCOSC
0 = Auto wakeup long cycle = 16,384 × INTRCOSC

LVISTOP — LVI Enable in Stop Mode Bit
When the LVIPWRD bit is clear, setting the LVISTOP bit enables the LVI to operate during stop mode. 
Reset clears LVISTOP.

1 = LVI enabled during stop mode
0 = LVI disabled during stop mode

LVIRSTD — LVI Reset Disable Bit
LVIRSTD disables the reset signal from the LVI module. 

1 = LVI module resets disabled
0 = LVI module resets enabled

Address: $001F

Bit 7 6 5 4 3 2 1 Bit 0

Read:
COPRS LVISTOP LVIRSTD LVIPWRD LVI5OR3 SSREC STOP COPD

Write:

Reset: 0 0 0 0 U 0 0 0

POR: 0 0 0 0 0 0 0 0

U = Unaffected 

Figure 5-2. Configuration Register 1 (CONFIG1)
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Functional Description
LVIPWRD — LVI Power Disable Bit
LVIPWRD disables the LVI module. 

1 = LVI module power disabled
0 = LVI module power enabled

LVI5OR3 — LVI 5-V or 3-V Operating Mode Bit
LVI5OR3 selects the voltage operating mode of the LVI module. The voltage mode selected for the 
LVI should match the operating VDD for the LVI’s voltage trip points for each of the modes.

1 = LVI operates in 5-V mode
0 = LVI operates in 3-V mode

NOTE
The LVI5OR3 bit is cleared by a power-on reset (POR) only. Other resets 
will leave this bit unaffected.

SSREC — Short Stop Recovery Bit
SSREC enables the CPU to exit stop mode with a delay of 32 BUSCLKX4 cycles instead of a 4096 
BUSCLKX4 cycle delay. 

1 = Stop mode recovery after 32 BUSCLKX4 cycles
0 = Stop mode recovery after 4096 BUSCLKX4 cycles

NOTE
Exiting stop mode by an LVI reset will result in the long stop recovery.

The system stabilization time for power-on reset and long stop recovery (both 4096 BUSCLKX4 
cycles) gives a delay longer than the LVI enable time for these startup scenarios. There is no period 
where the MCU is not protected from a low-power condition. However, when using the short stop 
recovery configuration option, the 32 BUSCLKX4 delay must be greater than the LVI’s turn on time to 
avoid a period in startup where the LVI is not protecting the MCU. 

STOP — STOP Instruction Enable Bit
STOP enables the STOP instruction.

1 = STOP instruction enabled
0 = STOP instruction treated as illegal opcode

COPD — COP Disable Bit
COPD disables the COP module. 

1 = COP module disabled
0 = COP module enabled
MC68HC908QY/QT Family Data Sheet, Rev. 6
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CPU Registers
7.3.3  Stack Pointer

The stack pointer is a 16-bit register that contains the address of the next location on the stack. During a 
reset, the stack pointer is preset to $00FF. The reset stack pointer (RSP) instruction sets the least 
significant byte to $FF and does not affect the most significant byte. The stack pointer decrements as data 
is pushed onto the stack and increments as data is pulled from the stack.

In the stack pointer 8-bit offset and 16-bit offset addressing modes, the stack pointer can function as an 
index register to access data on the stack. The CPU uses the contents of the stack pointer to determine 
the conditional address of the operand.

NOTE
The location of the stack is arbitrary and may be relocated anywhere in 
random-access memory (RAM). Moving the SP out of page 0 ($0000 to 
$00FF) frees direct address (page 0) space. For correct operation, the 
stack pointer must point only to RAM locations.

7.3.4  Program Counter

The program counter is a 16-bit register that contains the address of the next instruction or operand to be 
fetched.

Normally, the program counter automatically increments to the next sequential memory location every 
time an instruction or operand is fetched. Jump, branch, and interrupt operations load the program 
counter with an address other than that of the next sequential location.

During reset, the program counter is loaded with the reset vector address located at $FFFE and $FFFF. 
The vector address is the address of the first instruction to be executed after exiting the reset state.

Bit 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Bit
0

Read:

Write:

Reset: 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Figure 7-4. Stack Pointer (SP)

Bit
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Bit
0

Read:

Write:

Reset: Loaded with vector from $FFFE and $FFFF

Figure 7-5. Program Counter (PC)
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Keyboard Interrupt Module (KBI)
To determine the logic level on a keyboard interrupt pin, use the data direction register to configure the 
pin as an input and then read the data register. 

NOTE
Setting a keyboard interrupt enable bit (KBIEx) forces the corresponding 
keyboard interrupt pin to be an input, overriding the data direction register. 
However, the data direction register bit must be a 0 for software to read the 
pin.

9.3.2  Keyboard Initialization

When a keyboard interrupt pin is enabled, it takes time for the internal pullup to reach a logic 1. Therefore 
a false interrupt can occur as soon as the pin is enabled. 

To prevent a false interrupt on keyboard initialization:
1. Mask keyboard interrupts by setting the IMASKK bit in the keyboard status and control register.
2. Enable the KBI pins by setting the appropriate KBIEx bits in the keyboard interrupt enable register.
3. Write to the ACKK bit in the keyboard status and control register to clear any false interrupts.
4. Clear the IMASKK bit.

An interrupt signal on an edge-triggered pin can be acknowledged immediately after enabling the pin. An 
interrupt signal on an edge- and level-triggered interrupt pin must be acknowledged after a delay that 
depends on the external load.

Another way to avoid a false interrupt:
1. Configure the keyboard pins as outputs by setting the appropriate DDRA bits in the data direction 

register A.
2. Write 1s to the appropriate port A data register bits.
3. Enable the KBI pins by setting the appropriate KBIEx bits in the keyboard interrupt enable register.

9.4  Wait Mode

The keyboard module remains active in wait mode. Clearing the IMASKK bit in the keyboard status and 
control register enables keyboard interrupt requests to bring the MCU out of wait mode.

9.5  Stop Mode

The keyboard module remains active in stop mode. Clearing the IMASKK bit in the keyboard status and 
control register enables keyboard interrupt requests to bring the MCU out of stop mode.

9.6  Keyboard Module During Break Interrupts

The system integration module (SIM) controls whether the keyboard interrupt latch can be cleared during 
the break state. The BCFE bit in the break flag control register (BFCR) enables software to clear status 
bits during the break state. 

To allow software to clear the keyboard interrupt latch during a break interrupt, write a 1 to the BCFE bit. 
If a latch is cleared during the break state, it remains cleared when the MCU exits the break state.
MC68HC908QY/QT Family Data Sheet, Rev. 6
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Oscillator Module (OSC)
11.3.3  XTAL Oscillator 

The XTAL oscillator circuit is designed for use with an external crystal or ceramic resonator to provide an 
accurate clock source. In this configuration, the OSC2 pin is dedicated to the external crystal circuit. The 
OSC2EN bit in the port A pullup enable register has no effect when this clock mode is selected.

In its typical configuration, the XTAL oscillator is connected in a Pierce oscillator configuration, as shown 
in Figure 11-2. This figure shows only the logical representation of the internal components and may not 
represent actual circuitry. The oscillator configuration uses five components:

• Crystal, X1
• Fixed capacitor, C1
• Tuning capacitor, C2 (can also be a fixed capacitor)
• Feedback resistor, RB

• Series resistor, RS (optional)

NOTE
The series resistor (RS) 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.

 
Figure 11-2. XTAL Oscillator External Connections

C1 C2

SIMOSCEN

XTALCLK

RB

X1

RS
(1)

MCU

FROM SIM

OSC2OSC1

÷ 2

BUSCLKX2BUSCLKX4

TO SIMTO SIM

Note 1. 
RS can be zero (shorted) when used with higher-frequency crystals. Refer to manufacturer’s
data. See Chapter 16 Electrical Specifications for component value recommendations.
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Input/Output Ports (PORTS)
12.3.3  Port B Input Pullup Enable Register

The port B input pullup enable register (PTBPUE) contains a software configurable pullup device for each 
of the eight port B pins. Each bit is individually configurable and requires the corresponding data direction 
register, DDRBx, be configured as input. Each pullup device is automatically and dynamically disabled 
when its corresponding DDRBx bit is configured as output.

PTBPUE[7:0] — Port B Input Pullup Enable Bits
These read/write bits are software programmable to enable pullup devices on port B pins

1 = Corresponding port B pin configured to have internal pull if its DDRB bit is set to 0 
0 = Pullup device is disconnected on the corresponding port B pin regardless of the state of its 

DDRB bit.

 Table 12-3 summarizes the operation of the port B pins.

Address: $000C

Bit 7 6 5 4 3 2 1 Bit 0

Read:
PTBPUE7 PTBPUE6 PTBPUE5 PTBPUE4 PTBPUE3 PTBPUE2 PTBPUE2 PTBPUE0

Write:

Reset: 0 0 0 0 0 0 0 0

Figure 12-8. Port B Input Pullup Enable Register (PTBPUE)

Table 12-3. Port B Pin Functions

PTBPUE
Bit

DDRB
Bit

PTB
Bit

I/O Pin
Mode

Accesses to DDRB Accesses to PTB

Read/Write Read Write

1 0 X(1)

1.  X = don’t care

Input, VDD
(2)

2.  I/O pin pulled to VDD by internal pullup.

DDRB7–DDRB0 Pin PTB7–PTB0(3)

3.  Writing affects data register, but does not affect input.

0 0 X Input, Hi-Z(4)

4.  Hi-Z = high impedance

DDRB7–DDRB0 Pin PTB7–PTB0(3)

X 1 X Output DDRB7–DDRB0 PTB7–PTB0 PTB7–PTB0
MC68HC908QY/QT Family Data Sheet, Rev. 6

102 Freescale Semiconductor



Exception Control
13.6.2.1  Interrupt Status Register 1

IF1 and IF3–IF5 — Interrupt Flags
These flags indicate the presence of interrupt requests from the sources shown in Table 13-3.

1 = Interrupt request present
0 = No interrupt request present

Bit 0, 1, 3, and 7 — Always read 0

13.6.2.2  Interrupt Status Register 2

IF14 — Interrupt Flags
This flag indicates the presence of interrupt requests from the sources shown in Table 13-3.

1 = Interrupt request present
0 = No interrupt request present

Bit 0–6 — Always read 0

13.6.2.3  Interrupt Status Register 3

IF15 — Interrupt Flags
These flags indicate the presence of interrupt requests from the sources shown in Table 13-3.

1 = Interrupt request present
0 = No interrupt request present

Bit 1–7 — Always read 0

Address: $FE04

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0 IF5 IF4 IF3 0 IF1 0 0

Write: R R R R R R R R

Reset: 0 0 0 0 0 0 0 0

R = Reserved

Figure 13-11. Interrupt Status Register 1 (INT1)

Address: $FE05

Bit 7 6 5 4 3 2 1 Bit 0

Read: IF14 0 0 0 0 0 0 0

Write: R R R R R R R R

Reset: 0 0 0 0 0 0 0 0

R = Reserved

Figure 13-12. Interrupt Status Register 2 (INT2)

Address: $FE06

Bit 7 6 5 4 3 2 1 Bit 0

Read: 0 0 0 0 0 0 0 IF15

Write: R R R R R R R R

Reset: 0 0 0 0 0 0 0 0

R = Reserved

Figure 13-13. Interrupt Status Register 3 (INT3)
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SIM Registers
13.8.1  SIM Reset Status Register

The SRSR register contains flags that show the source of the last reset. The status register will 
automatically clear after reading SRSR. A power-on reset sets the POR bit and clears all other bits in the 
register. All other reset sources set the individual flag bits but do not clear the register. More than one 
reset source can be flagged at any time depending on the conditions at the time of the internal or external 
reset. For example, the POR and LVI bit can both be set if the power supply has a slow rise time.

POR — Power-On Reset Bit
1 = Last reset caused by POR circuit
0 = Read of SRSR

PIN — External Reset Bit
1 = Last reset caused by external reset pin (RST)
0 = POR or read of SRSR

COP — Computer Operating Properly Reset Bit
1 = Last reset caused by COP counter
0 = POR or read of SRSR

ILOP — Illegal Opcode Reset Bit
1 = Last reset caused by an illegal opcode
0 = POR or read of SRSR

ILAD — Illegal Address Reset Bit (illegal attempt to fetch an opcode from an unimplemented 
address)

1 = Last reset caused by an opcode fetch from an illegal address
0 = POR or read of SRSR

MODRST — Monitor Mode Entry Module Reset Bit
1 = Last reset caused by monitor mode entry when vector locations $FFFE and $FFFF are $FF after 

POR while IRQ ≠ VTST
0 = POR or read of SRSR

LVI — Low Voltage Inhibit Reset Bit
1 = Last reset caused by LVI circuit
0 = POR or read of SRSR

Address: $FE01

Bit 7 6 5 4 3 2 1 Bit 0

Read: POR PIN COP ILOP ILAD MODRST LVI 0

Write:

POR: 1 0 0 0 0 0 0 0

= Unimplemented

Figure 13-19. SIM Reset Status Register (SRSR)
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Timer Interface Module (TIM)
 

Figure 14-1. Block Diagram Highlighting TIM Block and Pins

PTA0/AD0/TCH0/KBI0

PTA1/AD1/TCH1/KBI1

PTA2/IRQ/KBI2/TCLK

PTA3/RST/KBI3

PTA4/OSC2/AD2/KBI4

PTA5/OSC1/AD3/KBI5

KEYBOARD INTERRUPT
MODULE

CLOCK
GENERATOR

(OSCILLATOR)

SYSTEM INTEGRATION
MODULE

SINGLE INTERRUPT
MODULE

BREAK
MODULE

POWER-ON RESET
MODULE

16-BIT TIMER
MODULE

COP
MODULE

MONITOR ROM

PTB0
PT

B

D
D

R
B

M68HC08 CPU

PT
A

D
D

R
A

PTB1
PTB2
PTB3
PTB4
PTB5
PTB6
PTB7

8-BIT ADC

128 BYTES RAM

MC68HC908QY4 AND MC68HC908QT4
4096 BYTES

MC68HC908QY2, MC68HC908QY1,
MC68HC908QT2, AND MC68HC908QT1:

1536 BYTES
USER FLASH

POWER SUPPLY

VDD

VSS

RST, IRQ: Pins have internal (about 30K Ohms) pull up
PTA[0:5]: High current sink and source capability
PTA[0:5]: Pins have programmable keyboard interrupt and pull up
PTB[0:7]: Not available on 8-pin devices – MC68HC908QT1, MC68HC908QT2, and MC68HC908QT4 (see note in 
12.1 Introduction)
ADC: Not available on the MC68HC908QY1 and MC68HC908QT1
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Timer Interface Module (TIM)
14.6  Wait Mode
The WAIT instruction puts the MCU in low power-consumption standby mode.

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.

14.7  TIM During Break Interrupts
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 break flag control register (BFCR) enables software to clear status 
bits during the break state. See 13.8.2 Break Flag Control Register.

To allow software to clear status bits during a break interrupt, write a 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 0 to the BCFE bit. With BCFE at 0 (its default state), 
software can read and write I/O registers during the break state without affecting status bits. Some status 
bits have a two-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 0. After the break, doing the 
second step clears the status bit.

14.8  Input/Output Signals
Port A shares three of its pins with the TIM. Two TIM channel I/O pins are PTA0/TCH0 and PTA1/TCH1 
and an alternate clock source is PTA2/TCLK.

14.8.1  TIM Clock Pin (PTA2/TCLK)
PTA2/TCLK is an external clock input that can be the clock source for the TIM counter instead of the 
prescaled internal bus clock. Select the PTA2/TCLK input by writing 1s to the three prescaler select bits, 
PS[2–0]. (See 14.9.1 TIM Status and Control Register.) When the PTA2/TCLK pin is the TIM clock input, 
it is an input regardless of port pin initialization.

14.8.2  TIM Channel I/O Pins (PTA0/TCH0 and PTA1/TCH1)
Each channel I/O pin is programmable independently as an input capture pin or an output compare pin. 
PTA0/TCH0 can be configured as a buffered output compare or buffered PWM pin.

14.9  Input/Output Registers
The following I/O registers control and monitor operation of the TIM:

• TIM status and control register (TSC)
• TIM counter registers (TCNTH:TCNTL)
• TIM counter modulo registers (TMODH:TMODL)
• TIM channel status and control registers (TSC0 and TSC1)
• TIM channel registers (TCH0H:TCH0L and TCH1H:TCH1L)
MC68HC908QY/QT Family Data Sheet, Rev. 6

126 Freescale Semiconductor



Monitor Module (MON)
 
Figure 15-12. Monitor Mode Circuit (Internal Clock, No High Voltage)

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 PTA0 pin. A 
level-shifting and multiplexing interface is required between PTA0 and the host computer. PTA0 is used 
in a wired-OR configuration and requires a pullup resistor.

The monitor code has been updated from previous versions of the monitor code to allow enabling the 
internal oscillator to generate the internal clock. This addition, which is enabled when IRQ is held low out 
of reset, is intended to support serial communication/programming at 9600 baud in monitor mode by using 
the internal oscillator, and the internal oscillator user trim value OSCTRIM (FLASH location $FFC0, if 
programmed) to generate the desired internal frequency (3.2 MHz). Since this feature is enabled only 
when IRQ is held low out of reset, it cannot be used when the reset vector is programmed (i.e., the value 
is not $FFFF) because entry into monitor mode in this case requires VTST on IRQ. The IRQ pin must 
remain low during this monitor session in order to maintain communication.

Table 15-1 shows the pin conditions for entering monitor mode. As specified in the table, monitor mode 
may be entered after a power-on reset (POR) and will allow communication at 9600 baud provided one 
of the following sets of conditions is met:

• If $FFFE and $FFFF do not contain $FF (programmed state):
– The external clock is 9.8304 MHz
– IRQ = VTST

• If $FFFE and $FFFF contain $FF (erased state):
– The external clock is 9.8304 MHz
– IRQ = VDD (this can be implemented through the internal IRQ pullup)

• If $FFFE and $FFFF contain $FF (erased state):
– IRQ = VSS (internal oscillator is selected, no external clock required)
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3-V Control Timing
16.11  3-V Control Timing

Figure 16-7. RST and IRQ Timing

Characteristic(1)

1. VDD = 2.7 to 3.3 Vdc, VSS = 0 Vdc, TA = TL to TH; timing shown with respect to 20% VDD and 70% VDD, unless otherwise 
noted.

Symbol Min Max Unit

Internal operating frequency fOP (fBus) — 4 MHz

Internal clock period (1/fOP) tcyc 250 — ns

RST input pulse width low tRL 200 — ns

IRQ interrupt pulse width low (edge-triggered) tILIH 200 — ns

IRQ interrupt pulse period tILIL Note(2)

2. The minimum period is the number of cycles it takes to execute the interrupt service routine plus 1 tcyc.

— tcyc

RST

IRQ

tRL

tILIH

tILIL
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