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Table 3. Pin Characteristics (20- and 28-pin Devices) (Continued)

Active
Low
or Internal Pull- Schmitt-
Symbol Reset Active  Tristate up Trigger Open Drain 5V
Mnemonic Direction Direction High Output or Pull-down Input Output Tolerance
PCI[7:0] I/1O I N/A Yes Programmable Yes Yes, PC[7:3]
Pull-up Programmable unless
pullups
enabled
RESET/PDO /0 I/O (defaults Low (in  Yes (PDO Programmable Yes Programmable Yes, unless
to RESET) Reset only)  for PDO; always forPDO;always  pullups
mode) on for RESET on for RESET enabled
VDD N/A N/A N/A N/A N/A N/A
VSS N/A N/A N/A N/A N/A N/A
} Note:  PB6 and PB7 are available only in those devices without ADC.
Table 4. Pin Characteristics (8-Pin Devices)
Active
Low
or Internal Pull-  Schmitt-
Symbol Reset Active Tristate up Trigger  Open Drain 5V
Mnemonic Direction Direction High Output or Pull-down Input Output Tolerance
PAO/DBG 110 | (but can N/A Yes Programmable Yes Yes, Yes, unless
change Pull-up Programmable pull-ups
during reset enabled
if key
sequence
detected)
PA1 110 | N/A Yes Programmable Yes Yes, Yes, unless
Pull-up Programmable pull-ups
enabled
RESET/PA2 /0 I/O (defaults  Low (in Yes Programmable Yes Programmable Yes, unless
to RESET) Reset for PA2; always for PA2; always pull-ups
mode) on for RESET on for RESET enabled
PA[5:3] 110 | N/A Yes Programmable Yes Yes, Yes, unless
Pull-up Programmable pull-ups
enabled
Vbp N/A N/A N/A N/A N/A N/A N/A N/A
Vss N/A N/A N/A N/A N/A N/A N/A N/A

PS022825-0908
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Register Map

Table 7 provides the address map for the Register File of the Z8 Encore! XP® FO82A
Series devices. Not all devices and package styles in the Z8 Encore! XP FO82A Series
support the ADC, or all of the GPIO Ports. Consider registers for unimplemented periph-
erals as Reserved.

Table 7. Register File Address Map

Address (Hex) Register Description Mnemonic Reset (Hex) Page No

General-Purpose RAM
Z38F082A/Z8F081A Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F042A/Z8F041A Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F022A/Z8F021A Devices

000-1FF General-Purpose Register File RAM — XX

200-EFF Reserved — XX
Z8F012A/Z8F011A Devices

000-0FF General-Purpose Register File RAM — XX

100-EFF Reserved — XX

Timer 0

FOO Timer 0 High Byte TOH 00 87
FO1 Timer O Low Byte TOL 01 87
F02 Timer 0 Reload High Byte TORH FF 88
FO3 Timer 0 Reload Low Byte TORL FF 88
FO04 Timer 0 PWM High Byte TOPWMH 00 88
F05 Timer 0 PWM Low Byte TOPWML 00 89
F06 Timer 0 Control 0 TOCTLO 00 83
FO7 Timer 0 Control 1 TOCTLA 00 84
Timer 1

FO08 Timer 1 High Byte T1H 00 87
FO9 Timer 1 Low Byte T1L 01 87
FOA Timer 1 Reload High Byte T1RH FF 88

XX=Undefined

PS022825-0908 Register Map
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Address (Hex) Register Description Mnemonic Reset (Hex) Page No
FOB Timer 1 Reload Low Byte T1RL FF 88
FOC Timer 1 PWM High Byte T1PWMH 00 88
FOD Timer 1 PWM Low Byte T1PWML 00 89
FOE Timer 1 Control 0 T1CTLO 00 83
FOF Timer 1 Control 1 T1CTL1 00 84
F10-F6F Reserved — XX

UART

F40 UART Transmit/Receive Data Registers TXD, RXD XX 113
F41 UART Status 0 Register UOSTATO 00 111
F42 UART Control 0 Register UOCTLO 00 108
F43 UART Control 1 Register UOCTL1 00 108
F44 UART Status 1 Register UOSTAT1 00 112
F45 UART Address Compare Register UOADDR 00 114
F46 UART Baud Rate High Byte Register UOBRH FF 114
F47 UART Baud Rate Low Byte Register UOBRL FF 114
Analog-to-Digital Converter (ADC)

F70 ADC Control 0 ADCCTLO 00 130
F71 ADC Control 1 ADCCTLA1 80 130
F72 ADC Data High Byte ADCD _H XX 133
F73 ADC Data Low Bits ADCD_L XX 133
F74-F7F Reserved — XX

Low Power Control

F80 Power Control 0 PWRCTLO 80 35
F81 Reserved — XX

LED Controller

F82 LED Drive Enable LEDEN 00 52
F83 LED Drive Level High Byte LEDLVLH 00 53
F84 LED Drive Level Low Byte LEDLVLL 00 54
F85 Reserved — XX

Oscillator Control

F86 Oscillator Control OSCCTL AOQ 190
F87-F8F Reserved — XX

Comparator 0

F90 Comparator 0 Control CMPO 14 136

XX=Undefined

PS022825-0908
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Low-Power Modes
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Follow the steps below for configuring a timer for COMPARE mode and initiating the
count:
1. Write to the Timer Control register to:
- Disable the timer.
- Configure the timer for COMPARE mode.
- Set the prescale value.
— Set the initial logic level (High or Low) for the Timer Output alternate function, if
appropriate.
2. Write to the Timer High and Low Byte registers to set the starting count value.
3. Write to the Timer Reload High and Low Byte registers to set the Compare value.

4. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing
to the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

6. Write to the Timer Control register to enable the timer and initiate counting.

In COMPARE mode, the system clock always provides the timer input. The Compare time
can be calculated by the following equation:

. _ (Compare Value — Start Value) x Prescale
COMPARE Mode T =
ode Time (s) System Clock Frequency (Hz)

GATED Mode

In GATED mode, the timer counts only when the Timer Input signal is in its active state
(asserted), as determined by the TPOL bit in the Timer Control register. When the Timer
Input signal is asserted, counting begins. A timer interrupt is generated when the Timer
Input signal is deasserted or a timer reload occurs. To determine if a Timer Input signal
deassertion generated the interrupt, read the associated GPIO input value and compare to
the value stored in the TPOL bit.

The timer counts up to the 16-bit Reload value stored in the Timer Reload High and Low
Byte registers. The timer input is the system clock. When reaching the Reload value, the
timer generates an interrupt, the count value in the Timer High and Low Byte registers is
reset to 0001H and counting resumes (assuming the Timer Input signal remains asserted).
Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
(from Low to High or from High to Low) at timer reset.

Follow the steps below for configuring a timer for GATED mode and initiating the count:

1. Write to the Timer Control register to:
— Disable the timer.
—  Configure the timer for GATED mode.
- Set the prescale value.

Timers
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PWM SINGLE OUTPUT mode

0 = Timer Output is forced Low (0) when the timer is disabled. When enabled, the
Timer Output is forced High (1) upon PWM count match and forced Low (0) upon
Reload.

1 = Timer Output is forced High (1) when the timer is disabled. When enabled, the
Timer Output is forced Low (0) upon PWM count match and forced High (1) upon
Reload.

CAPTURE mode
0 = Count is captured on the rising edge of the Timer Input signal.
1 = Count is captured on the falling edge of the Timer Input signal.

COMPARE mode

When the timer is disabled, the Timer Output signal is set to the value of this bit.
When the timer is enabled, the Timer Output signal is complemented upon timer
Reload.

GATED mode

0 = Timer counts when the Timer Input signal is High (1) and interrupts are generated
on the falling edge of the Timer Input.

1 = Timer counts when the Timer Input signal is Low (0) and interrupts are generated
on the rising edge of the Timer Input.

CAPTURE/COMPARE mode

0 = Counting is started on the first rising edge of the Timer Input signal. The current
count is captured on subsequent rising edges of the Timer Input signal.

1 = Counting is started on the first falling edge of the Timer Input signal. The current
count is captured on subsequent falling edges of the Timer Input signal.

PWM DUAL OUTPUT mode

0 = Timer Output is forced Low (0) and Timer Output Complement is forced High (1)
when the timer is disabled. When enabled, the Timer Output is forced High (1) upon
PWM count match and forced Low (0) upon Reload. When enabled, the Timer Output
Complement is forced Low (0) upon PWM count match and forced High (1) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to High (1).

1 = Timer Output is forced High (1) and Timer Output Complement is forced Low (0)
when the timer is disabled. When enabled, the Timer Output is forced Low (0) upon
PWM count match and forced High (1) upon Reload. When enabled, the Timer Output
Complement is forced High (1) upon PWM count match and forced Low (0) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to Low (0).

Timers
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Universal Asynchronous
Receiver/Transmitter

The universal asynchronous receiver/transmitter (UART) is a full-duplex communication
channel capable of handling asynchronous data transfers. The UART uses a single 8-bit
data mode with selectable parity. Features of the UART include:

®  §-bit asynchronous data transfer.

® Selectable even- and odd-parity generation and checking.
® Option of one or two STOP bits.

® Separate transmit and receive interrupts.

® Framing, parity, overrun and break detection.

® Separate transmit and receive enables.

® 16-bit baud rate generator (BRG).

® Selectable MULTIPROCESSOR (9-bit) mode with three configurable interrupt
schemes.

® Baud rate generator (BRG) can be configured and used as a basic 16-bit timer.

® Diriver enable (DE) output for external bus transceivers.

Architecture

The UART consists of three primary functional blocks: transmitter, receiver, and baud rate
generator. The UART’s transmitter and receiver function independently, but employ the
same baud rate and data format. Figure 10 on page 98 displays the UART architecture.

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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Receiving Data using the Interrupt-Driven Method

The UART Receiver interrupt indicates the availability of new data (as well as error
conditions). Follow the steps below to configure the UART receiver for interrupt-driven
operation:

1. Write to the UART Baud Rate High and Low Byte registers to set the acceptable baud
rate.

2. Enable the UART pin functions by configuring the associated GPIO Port pins for
alternate function operation.

3. Execute a DI instruction to disable interrupts.

4. Write to the Interrupt control registers to enable the UART Receiver interrupt and set
the acceptable priority.

5. Clear the UART Receiver interrupt in the applicable Interrupt Request register.
6. Write to the UART Control 1 Register to enable Multiprocessor (9-bit) mode

functions, if appropriate.

— Set the Multiprocessor Mode Select (MPEN) to Enable MULTIPROCESSOR
mode.

— Set the Multiprocessor Mode Bits, MPMDJ[1:0], to select the acceptable address
matching scheme.

— Configure the UART to interrupt on received data and errors or errors only
(interrupt on errors only is unlikely to be useful for Z8 Encore!® devices without a
DMA block)

7. Write the device address to the Address Compare Register (automatic MULTIPRO-
CESSOR modes only).
8. Write to the UART Control 0 register to:
— Set the receive enable bit (REN) to enable the UART for data reception
— Enable parity, if appropriate and if multiprocessor mode is not enabled, and select
either even or odd parity.

9. Execute an EI instruction to enable interrupts.

The UART is now configured for interrupt-driven data reception. When the UART
Receiver interrupt is detected, the associated interrupt service routine (ISR) performs the
following:

1. Checks the UART Status 0 register to determine the source of the interrupt - error,
break, or received data.

2. Reads the data from the UART Receive Data register if the interrupt was because of
data available. If operating in MULTIPROCESSOR (9-bit) mode, further actions may
be required depending on the MULTIPROCESSOR mode bits MPMDJ1:0].

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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send. This action provides 7 bit periods of latency to load the Transmit Data register
before the Transmit shift register completes shifting the current character. Writing to the
UART Transmit Data register clears the TDRE bit to 0.

Receiver Interrupts
The receiver generates an interrupt when any of the following occurs:

® A data byte is received and is available in the UART Receive Data register. This
interrupt can be disabled independently of the other receiver interrupt sources. The
received data interrupt occurs after the receive character has been received and placed
in the Receive Data register. To avoid an overrun error, software must respond to this
received data available condition before the next character is completely received.

} Note: [n MULTIPROCESSOR mode (MPEN = 1), the receive data interrupts are depen-
dent on the multiprocessor configuration and the most recent address byte.

® A break is received.
®  An overrun is detected.

® A data framing error is detected.

UART Overrun Errors

When an overrun error condition occurs the UART prevents overwriting of the valid data
currently in the Receive Data register. The Break Detect and Overrun status bits are not
displayed until after the valid data has been read.

After the valid data has been read, the UART Status 0 register is updated to indicate the
overrun condition (and Break Detect, if applicable). The RDA bit is set to 1 to indicate that
the Receive Data register contains a data byte. However, because the overrun error
occurred, this byte may not contain valid data and must be ignored. The BRKD bit indi-
cates if the overrun was caused by a break condition on the line. After reading the status
byte indicating an overrun error, the Receive Data register must be read again to clear the
error bits is the UART Status 0 register. Updates to the Receive Data register occur only
when the next data word is received.

UART Data and Error Handling Procedure

Figure 15 displays the recommended procedure for use in UART receiver interrupt
service routines.

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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- If'the internal voltage reference must be output to a pin, set the REFEXT bit to
1. The internal voltage reference must be enabled in this case.

—  Write the REFSELL bit of the pair {REFSELH, REFSELL} to select the internal
voltage reference level or to disable the internal reference. The REFSELH bit is
contained in the ADC Control/Status Register 1.

— Set CEN to 1 to start the conversion.

4. CEN remains 1 while the conversion is in progress. A single-shot conversion requires
5129 system clock cycles to complete. If a single-shot conversion is requested from an
ADC powered-down state, the ADC uses 40 additional clock cycles to power up
before beginning the 5129 cycle conversion.

5. When the conversion is complete, the ADC control logic performs the following
operations:
-  13-bit two’s-complement result written to {ADCD_ H[7:0], ADCD L[7:3]}.
- Sends an interrupt request to the Interrupt Controller denoting conversion
complete.
— CEN resets to 0 to indicate the conversion is complete.

6. Ifthe ADC remains idle for 160 consecutive system clock cycles, it is automatically
powered-down.

Continuous Conversion

When configured for continuous conversion, the ADC continuously performs an
analog-to-digital conversion on the selected analog input. Each new data value over-writes
the previous value stored in the ADC Data registers. An interrupt is generated after each
conversion.

A Caution: In CONTINUOUS mode, ADC updates are limited by the input signal bandwidth of the
ADC and the latency of the ADC and its digital filter. Step changes at the input are not
immediately detected at the next output from the ADC. The response of the ADC (in all
modes) is limited by the input signal bandwidth and the latency.

Follow the steps below for setting up the ADC and initiating continuous conversion:

1. Enable the desired analog input by configuring the general-purpose I/O pins for
alternate function. This action disables the digital input and output driver.
2. Write the ADC Control/Status Register 1 to configure the ADC.

- Write to BUFMODE[2:0] to select SINGLE-ENDED or DIFFERENTIAL
mode, as well as unbuffered or buffered mode.

—  Write the REFSELH bit of the pair {REFSELH, REFSELL} to select the internal
voltage reference level or to disable the internal reference. The REFSELL bit is
contained in the ADC Control Register 0.

PS022825-0908 Analog-to-Digital Converter
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Factory Calibration

Devices that have been factory calibrated contain 30 bytes of calibration data in the Flash
option bit space. This data consists of 3 bytes for each input mode, one for offset and two
for gain correction. For a list of input modes for which calibration data exists, see Zilog
Calibration Data on page 161.

User Calibration

If you have precision references available, its own external calibration can be performed
using any input modes. This calibration data takes into account buffer offset and non-lin-
earity, so it is recommended that this calibration be performed separately for each of the

ADC input modes planned for use.

Manual Offset Calibration

When uncalibrated, the ADC has significant offset (see Table 135 on page 231). Subse-
quently, manual offset calibration capability is built into the block. When the ADC Con-
trol Register 0 sets the input mode (ANAIN[2:0]) to MANUAL OFFSET
CALIBRATION mode, the differential inputs to the ADC are shorted together by an inter
nal switch. Reading the ADC value at this point produces 0 in an ideal system. The value
actually read is the ADC offset. This value can be stored in non-volatile memory (see
Non-Volatile Data Storage on page 169) and accessed by user code to compensate for the
input offset error. There is no provision for manual gain calibration.

Software Compensation Procedure Using Factory Calibration Data

The value read from the ADC high and low byte registers is uncompensated. The user
mode software must apply gain and offset correction to this uncompensated value for
maximum accuracy. The following equation yields the compensated value:

ADCComp = (ADC - OFFCAL)+ ((ADC

- OFFCAL) x GAINCAL)/216

uncomp uncomp

where GAINCAL is the gain calibration value, OFFCAL is the offset calibration value and
ADCcomp 18 the uncompensated value read from the ADC. All values are in two’s com-
plement format.

The offset compensation is performed first, followed by the gain compensation. One
bit of resolution is lost because of rounding on both the offset and gain computations.
As a result the ADC registers read back 13 bits: 1 sign bit, two calibration bits lost to
rounding and 10 data bits.

Also note that in the second term, the multiplication must be performed before the
division by 216, Otherwise, the second term incorrectly evaluates to zero.

Analog-to-Digital Converter
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Compensation Steps:

1. Correct for Offset

| ADCMSB | ADCLSB |
| Offset MSB | Offset LSB |
| #1MSB | #1LSB |

2. Take absolute value of the offset corrected ADC value if negative—the gain correction
factor is computed assuming positive numbers, with sign restoration afterward.

‘ #2 MSB ‘ #2 LSB ‘
Also take absolute value of the gain correction word if negative.
| AGainMSB | AGainLSB|

3. Multiply by Gain Correction Word. If in DIFFERENTIAL mode, there are two gain
correction values: one for positive ADC values, another for negative ADC values.
Based on the sign of #2, use the appropriate Gain Correction Word.

| #2MSB | #21sB |

k

| AGainMSB | AGain LSB |

[ #3 [ #3 | #3 | #3 |

4. Round the result and discard the least significant two bytes (this is equivalent to
dividing by 2'9).

[ #3 [ 3 | #3 | #3 |
| 0x00 | 0x00 | 0x80 | 0x00 |
| #4MSB | #41SB |

5. Determine sign of the gain correction factor using the sign bits from Step 2. If the
offset corrected ADC value AND the gain correction word have the same sign, then
the factor is positive and is left unchanged. If they have differing signs, then the factor
is negative and must be multiplied by -1.

Analog-to-Digital Converter
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8 KB Flash
Program Memory

4 KB Flash
Program Memory

Addresses (hex)

1FFF
Sector 7

1C00

1BFF
Sector 6

1800

17FF
Sector 5

1400

13FF
Sector 4

1000

OFFF
Sector 3

0C00

OBFF
Sector 2

0800

07FF
Sector 1

0400

03FF
Sector 0

0000

Sector 7

Sector 6

Sector 5

Sector 4

Sector 3

Sector 2

Sector 1

Sector 0

Figure 21. Flash Memory Arrangement

Flash Information Area

PS022825-0908
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Addresses (hex)
OFFF

OEO00
ODFF

0Co0
OBFF

0A00
09FF

0800
07FF

0600
05FF

0400
03FF

0200
01FF

0000

Product Specification

2 KB Flash

Program Memory
Addresses (hex)

07FF
Sector 3

0600

05FF
Sector 2

0400

03FF
Sector 1

0200

01FF
Sector 0

0000
1 KB Flash

Program Memory
Addresses (hex)

03FF
Sector 1

0200

01FF
Sector 0

0000

The Flash information area is separate from Program Memory and is mapped to the

address range FE0OH to FFFFH. This area is readable but cannot be erased or overwritten.
Factory trim values for the analog peripherals are stored here. Factory calibration data for
the ADC is also stored here.

Flash Memory
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Operation

The Flash Controller programs and erases Flash memory. The Flash Controller provides
the proper Flash controls and timing for Byte Programming, Page Erase, and Mass Erase
of Flash memory.

The Flash Controller contains several protection mechanisms to prevent accidental pro-
gramming or erasure. These mechanism operate on the page, sector and full-memory lev-
els.

The Flow Chart in Figure 22 displays basic Flash Controller operation. The following sub-
sections provide details about the various operations (Lock, Unlock, Byte Programming,
Page Protect, Page Unprotect, Page Select, Page Erase, and Mass Erase) displayed in
Figure 22.

PS022825-0908 Flash Memory
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Table 138. Temperature Sensor Electrical Characteristics

Vpp=27Vt03.6V

Symbol Parameter Minimum Typical Maximum Units Conditions

Taerr  Temperature Error +0.5 +2 °C  Overtherange +20°C
to +30 °C (as
measured by ADC)’

+1 +5 °C  Overtherange +0 °C
to +70 °C (as
measured by ADC)

+2 +7 °C  Overtherange +0 °C
to +105 °C (as
measured by ADC)

+7 °C  Overthe range -40 °C
to +105 °C (as
measured by ADC)

Taerr  Temperature Error TBD °C  Over the range -40 °C
to +105 °C (as
measured by
comparator)

twake ~ Wakeup Time 80 100 us  Time required for
Temperature Sensor
to stabilize after
enabling

"Devices are factory calibrated at for maximal accuracy between +20 °C and +30 °C, so the sensor is maximally
accurate in that range. User re-calibration for a different temperature range is possible and increases accuracy near the
new calibration point.

General Purpose 1/0 Port Input Data Sample Timing

Figure 34 displays timing of the GPIO Port input sampling. The input value on a GPIO
Port pin is sampled on the rising edge of the system clock. The Port value is available to
the eZ8 CPU on the second rising clock edge following the change of the Port value.

PS022825-0908 Electrical Characteristics
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Figure 47 displays the 28-pin Small Shrink Outline Package (SSOP) available for the
7.8 Encore! XP FO82A Series devices.

< D >
— C
28 15 == MILLIMETER INCH
AAARARAAARAARH ‘ SYvEOL
MIN NOM MAX MIN NOM MAX
T A 173 186 1.99 0068 0073 0078
E H AL 005 013 021 0.002 0.005 0.008
{D l A2 168 173 178 0066 0068 0070
B 025 038 0010 0015
e r R R R I T L
! 14 / D 1007 1020 | 1033 0397 | o402 | o407
DETAILA
E 520 530 538 0205 0209 0212
E 065TYP 00256 TYP
o H 765 7.80 7.90 0301 0307 0311
‘3 * L 063 075 095 0025 0030 0037
2 |
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Figure 47. 28-Pin Small Shrink Outline Package (SSOP)
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Part Number Suffix Designations

Z8 F 04 2A S H 020 S C

Environmental Flow

C = Standard Plastic Packaging Compound
G = Green Plastic Packaging Compound

Temperature Range
S = Standard, 0 °C to 70 °C
E = Extended, -40 °C to +105 °C

Speed
020 = 20 MHz

Pin Count
B=8
H=20
J=28

Package

H = SSOP

P =PDIP
Q=QFN

S =S80IC
Device Type

2A = Contains Advanced Analog Peripherals
1A = Does Not Contain Advanced Analog Peripherals

Memory Size

08 = 8 KB Flash, 1 KB RAM, 0 B NVDS
04 = 4 KB Flash, 1 KB RAM, 128 B NVDS
02 = 2 KB Flash, 512 B RAM, 64 B NVDS
01 =1 KB Flash, 256 B RAM, 16 B NVDS

Memory Type
F = Flash

Device Family
Z8 = Zilog’s 8-Bit Microcontroller

PS022825-0908 Ordering Information



timing 237

OCD commands
execute instruction (12H) 183
read data memory (ODH) 183
read OCD control register (05H) 181
read OCD revision (00H) 180
read OCD status register (02H) 180
read program counter (07H) 181
read program memory (0BH) 182
read program memory CRC (OEH) 183
read register (09H) 182
read runtime counter (03H) 180
step instruction (10H) 183
stuff instruction (11H) 183
write data memory (OCH) 182
write OCD control register (04H) 181
write program counter (06H) 181
write program memory (0AH) 182
write register (08H) 181

on-chip debugger (OCD) 173

on-chip debugger signals 12

on-chip oscillator 193

ONE-SHOT mode 84

opcode map
abbreviations 217
cell description 216
first 218
second after 1FH 219

Operational Description 23, 33, 37, 55, 69, 91,

97,117,121, 134, 135, 139, 141, 153, 169,
173, 187, 193, 197

OR 205

ordering information 251

ORX 206

oscillator signals 12

P

p 201

packaging
20-pin PDIP 244, 245
20-pin SSOP 246, 249
28-pin PDIP 247
28-pin SOIC 248
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8-pin PDIP 241

8-pin SOIC 242

PDIP 248, 249
part selection guide 2
PC 202
PDIP 248, 249
peripheral AC and DC electrical characteristics
229
pin characteristics 13
Pin Descriptions 9
polarity 201
POP 205
pop using extended addressing 205
POPX 205
port availability, device 37
port input timing (GP1O) 235
port output timing, GPI1O 236
power supply signals 13
power-down, automatic (ADC) 122
Power-on and Voltage Brownout electrical
characteristics and timing 229
Power-On Reset (POR) 25
program control instructions 206
program counter 202
program memory 15
PUSH 205
push using extended addressing 205
PUSHX 205
PWM mode 85
PxADDR register 46
PxCTL register 47

R

R 201
r 201
RA
register address 201
RCF 204
receive
IrDA data 119
receiving UART data-interrupt-driven method
102
receiving UART data-polled method 101
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