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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Low-Power Operational Amplifier
The optional low-power operational amplifier (LPO) is a general-purpose amplifier 
primarily targeted for current sense applications. The LPO output may be routed internally 
to the ADC or externally to a pin.

Internal Precision Oscillator
The internal precision oscillator (IPO) is a trimmable clock source that requires no 
external components.

Temperature Sensor
The optional temperature sensor produces an analog output proportional to the device tem-
perature. This signal can be sent to either the ADC or the analog comparator.

Analog Comparator
The analog comparator compares the signal at an input pin with either an internal pro-
grammable voltage reference or a second input pin. The comparator output can be used to 
drive either an output pin or to generate an interrupt.

External Crystal Oscillator
The crystal oscillator circuit provides highly accurate clock frequencies with the use of an 
external crystal, ceramic resonator or RC network.

Low Voltage Detector
The low voltage detector (LVD) is able to generate an interrupt when the supply voltage 
drops below a user-programmable level. The LVD is available on 8-pin devices only.

On-Chip Debugger
The Z8 Encore! XP® F082A Series products feature an integrated on-chip debugger 
(OCD) accessed via a single-pin interface. The OCD provides a rich-set of debugging 
capabilities, such as reading and writing registers, programming Flash memory, setting 
breakpoints, and executing code.
PS022825-0908 Overview
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Port C PC0 Reserved AFS1[0]: 0

ANA4/CINP/LED 
Drive

ADC or Comparator Input, or LED drive AFS1[0]: 1

PC1 Reserved AFS1[1]: 0

ANA5/CINN/ LED 
Drive

ADC or Comparator Input, or LED drive AFS1[1]: 1

PC2 Reserved AFS1[2]: 0

ANA6/LED/
VREF*

ADC Analog Input or LED Drive or ADC 
Voltage Reference

AFS1[2]: 1

PC3 COUT Comparator Output AFS1[3]: 0

LED LED drive AFS1[3]: 1

PC4 Reserved AFS1[4]: 0

LED LED Drive AFS1[4]: 1

PC5 Reserved AFS1[5]: 0

LED LED Drive AFS1[5]: 1

PC6 Reserved AFS1[6]: 0

LED LED Drive AFS1[6]: 1

PC7 Reserved AFS1[7]: 0

LED LED Drive AFS1[7]: 1

Note: Because there are at most two choices of alternate function for any pin of Port C, the Alternate Function Set 
register AFS2 is not used to select the function. Also, alternate function selection as described in Port A–D 
Alternate Function Sub-Registers on page 47 must also be enabled.

         *VREF is available on PC2 in 20-pin parts only.

Table 14. Port Alternate Function Mapping (Non 8-Pin Parts) (Continued)

Port Pin Mnemonic Alternate Function Description
Alternate Function 
Set Register AFS1
PS022825-0908 General-Purpose Input/Output
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Table 15. Port Alternate Function Mapping (8-Pin Parts)

Port Pin Mnemonic Alternate Function Description

Alternate 
Function Select 
Register AFS1

Alternate 
Function 
Select Register 
AFS2

Port A PA0 T0IN Timer 0 Input AFS1[0]: 0 AFS2[0]: 0

Reserved AFS1[0]: 0 AFS2[0]: 1

Reserved AFS1[0]: 1 AFS2[0]: 0

T0OUT Timer 0 Output Complement AFS1[0]: 1 AFS2[0]: 1

PA1 T0OUT Timer 0 Output AFS1[1]: 0 AFS2[1]: 0

Reserved AFS1[1]: 0 AFS2[1]: 1

CLKIN External Clock Input AFS1[1]: 1 AFS2[1]: 0

Analog Functions* ADC Analog Input/VREF AFS1[1]: 1 AFS2[1]: 1

PA2 DE0 UART 0 Driver Enable AFS1[2]: 0 AFS2[2]: 0

RESET External Reset AFS1[2]: 0 AFS2[2]: 1

T1OUT Timer 1 Output AFS1[2]: 1 AFS2[2]: 0

Reserved AFS1[2]: 1 AFS2[2]: 1

PA3 CTS0 UART 0 Clear to Send AFS1[3]: 0 AFS2[3]: 0

COUT Comparator Output AFS1[3]: 0 AFS2[3]: 1

T1IN Timer 1 Input AFS1[3]: 1 AFS2[3]: 0

Analog Functions* ADC Analog Input/LPO Input (P) AFS1[3]: 1 AFS2[3]: 1

PA4 RXD0 UART 0 Receive Data AFS1[4]: 0 AFS2[4]: 0

Reserved AFS1[4]: 0 AFS2[4]: 1

Reserved AFS1[4]: 1 AFS2[4]: 0

Analog Functions* ADC/Comparator Input (N)/LPO 
Input (N)

AFS1[4]: 1 AFS2[4]: 1

PA5 TXD0 UART 0 Transmit Data AFS1[5]: 0 AFS2[5]: 0

T1OUT Timer 1 Output Complement AFS1[5]: 0 AFS2[5]: 1

Reserved AFS1[5]: 1 AFS2[5]: 0

Analog Functions* ADC/Comparator Input (P) LPO 
Output

AFS1[5]: 1 AFS2[5]: 1

        *Analog Functions include ADC inputs, ADC reference, comparator inputs and LPO ports.
Note: Also, alternate function selection as described in Port A–D Alternate Function Sub-Registers on page 47 must 

be enabled.
PS022825-0908 General-Purpose Input/Output
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Watchdog Timer Reload Registers results in a one-second timeout at room temperature 
and 3.3 V supply voltage.

Timeouts other than one second may be obtained by scaling the calibration values up or 
down as required. 

The Watchdog Timer accuracy still degrades as temperature and supply voltage vary. See 
Table 133 on page 230 for details.

Watchdog Timer Control Register Definitions

Watchdog Timer Control Register
The Watchdog Timer Control (WDTCTL) register is a write-only control register. Writing 
the 55H, AAH unlock sequence to the WDTCTL register address unlocks the three Watch-
dog Timer Reload Byte registers (WDTU, WDTH, and WDTL) to allow changes to the 
time-out period. These write operations to the WDTCTL register address produce no 
effect on the bits in the WDTCTL register. The locking mechanism prevents spurious 
writes to the Reload registers.

This register address is shared with the read-only Reset Status register.

WDTUNLK—Watchdog Timer Unlock
The software must write the correct unlocking sequence to this register before it is allowed 
to modify the contents of the Watchdog Timer reload registers.

Watchdog Timer Reload Upper, High and Low Byte Registers
The Watchdog Timer Reload Upper, High and Low Byte (WDTU, WDTH, WDTL) regis-
ters (Table 58 through Table 60) form the 24-bit reload value that is loaded into the Watch-
dog Timer when a WDT instruction executes. The 24-bit reload value is {WDTU[7:0], 
WDTH[7:0], WDTL[7:0]}. Writing to these registers sets the appropriate Reload Value. 
Reading from these registers returns the current Watchdog Timer count value.

Table 57. Watchdog Timer Control Register (WDTCTL)

BITS 7 6 5 4 3 2 1 0

FIELD WDTUNLK

RESET X X X X X X X X

R/W W W W W W W W W

ADDR FF0H

X = Undefined.

Note:
PS022825-0908 Watchdog Timer
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The 24-bit WDT Reload Value must not be set to a value less than 000004H. 

WDTU—WDT Reload Upper Byte
Most-significant byte (MSB), Bits[23:16], of the 24-bit WDT reload value.

WDTH—WDT Reload High Byte
Middle byte, Bits[15:8], of the 24-bit WDT reload value.

WDTL—WDT Reload Low

Least significant byte (LSB), Bits[7:0], of the 24-bit WDT reload value.

Table 58. Watchdog Timer Reload Upper Byte Register (WDTU)

BITS 7 6 5 4 3 2 1 0

FIELD WDTU

RESET 00H

R/W R/W*

ADDR FF1H

R/W* - Read returns the current WDT count value. Write sets the appropriate Reload Value.

Table 59. Watchdog Timer Reload High Byte Register (WDTH)

BITS 7 6 5 4 3 2 1 0

FIELD WDTH

RESET 04H

R/W R/W*

ADDR FF2H

R/W* - Read returns the current WDT count value. Write sets the appropriate Reload Value.

Table 60. Watchdog Timer Reload Low Byte Register (WDTL)

BITS 7 6 5 4 3 2 1 0

FIELD WDTL

RESET 00H

R/W R/W*

ADDR FF3H

R/W* - Read returns the current WDT count value. Write sets the appropriate Reload Value.

Caution:
PS022825-0908 Watchdog Timer
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Figure 10. UART Block Diagram

Operation

Data Format
The UART always transmits and receives data in an 8-bit data format, least-significant bit 
first. An even or odd parity bit can be added to the data stream. Each character begins with 
an active Low START bit and ends with either 1 or 2 active High STOP bits. Figure 11 and 
Figure 12 display the asynchronous data format employed by the UART without parity 
and with parity, respectively.

Receive Shifter

Receive Data 

Transmit Data

Transmit Shift
TXD

RXD

System Bus

Parity Checker

Parity Generator

Receiver Control

Control Registers

Transmitter Control

CTS

Status Register

Register

Register

Register

Baud Rate
Generator

DE

with Address Compare
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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. 

In 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.

Note:
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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(BRG[15:0]) that sets the data transmission rate (baud rate) of the UART. The UART data 
rate is calculated using the following equation:

When the UART is disabled, the Baud Rate Generator functions as a basic 16-bit timer 
with interrupt on time-out. Follow the steps below to configure the Baud Rate Generator 
as a timer with interrupt on time-out:

1. Disable the UART by clearing the REN and TEN bits in the UART Control 0 register 
to 0.

2. Load the acceptable 16-bit count value into the UART Baud Rate High and Low Byte 
registers.

3. Enable the Baud Rate Generator timer function and associated interrupt by setting the 
BRGCTL bit in the UART Control 1 register to 1.

When configured as a general purpose timer, the interrupt interval is calculated using the 
following equation: 

UART Control Register Definitions

The UART control registers support the UART and the associated Infrared Encoder/
Decoders. For more information on infrared operation, see Infrared Encoder/Decoder on 
page 117.

UART Control 0 and Control 1 Registers
The UART Control 0 (UxCTL0) and Control 1 (UxCTL1) registers (Table 61 and 
Table 62) configure the properties of the UART’s transmit and receive operations. The 
UART Control registers must not be written while the UART is enabled.

 

TEN—Transmit Enable
This bit enables or disables the transmitter. The enable is also controlled by the CTS signal 

Table 61. UART Control 0 Register (U0CTL0)

BITS 7 6 5 4 3 2 1 0

FIELD TEN REN CTSE PEN PSEL SBRK STOP LBEN

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR F42H

UART Data Rate (bits/s) System Clock Frequency (Hz)
16 UART Baud Rate Divisor Value×
---------------------------------------------------------------------------------=

Interrupt Interval s( ) System Clock Period (s) BRG 15:0[ ]×=
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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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:

where GAINCAL is the gain calibration value, OFFCAL is the offset calibration value and 
ADCuncomp is 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.

ADCcomp ADCuncomp OFFCAL–( ) ADCuncomp OFFCAL–( ) GAINCAL×( ) 216
⁄+=

Note:
PS022825-0908 Analog-to-Digital Converter
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Although the ADC can be used without the gain and offset compensation, it does exhibit
non-unity gain. Designing the ADC with sub-unity gain reduces noise across the ADC
range but requires the ADC results to be scaled by a factor of 8/7.

ADC Compensation Details
High efficiency assembly code that performs this compensation is available for download 
on www.zilog.com. The following is a bit-specific description of the ADC compensation 
process used by this code.

The following data bit definitions are used:

0-9, a-f = bit indices in hexadecimal
s = sign bit
v = overflow bit
- = unused

Input Data
MSB LSB

s b a 9 8 7 6 5 4 3 2 1 0 - - v (ADC) ADC Output Word; if v = 1, 
the data is invalid

 s 6 5 4 3 2 1 0 Offset Correction Byte

s s s s s 7 6 5 4 3 2 1 0 0 0 0 (Offset) Offset Byte shifted to align 
with ADC data

s e d c b a 9 8 7 6 5 4 3 2 1 0 (Gain) Gain Correction Word

Caution:
PS022825-0908 Analog-to-Digital Converter
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ADCDH—ADC Data High Byte
This byte contains the upper eight bits of the ADC output. These bits are not valid during a 
single-shot conversion. During a continuous conversion, the most recent conversion out-
put is held in this register. These bits are undefined after a Reset.

ADC Data Low Byte Register
The ADC Data Low Byte (ADCD_L) register contains the lower bits of the ADC output 
as well as an overflow status bit. The output is a 13-bit two’s complement value. During a 
single-shot conversion, this value is invalid. Access to the ADC Data Low Byte register is 
read-only. Reading the ADC Data High Byte register latches data in the ADC Low Bits 
register.

ADCDL—ADC Data Low Bits
These bits are the least significant five bits of the 13-bits of the ADC output. These bits are 
undefined after a Reset.

Reserved—Must be undefined.

OVF—Overflow Status
0= A hardware overflow did not occur in the ADC for the current sample.
1= A hardware overflow did occur in the ADC for the current sample, therefore the 
current sample is invalid.

Table 73. ADC Data High Byte Register (ADCD_H)

BITS 7 6 5 4 3 2 1 0

FIELD ADCDH

RESET X X X X X X X X

R/W R R R R R R R R

ADDR F72H

X = Undefined.

Table 74. ADC Data Low Byte Register (ADCD_L)

BITS 7 6 5 4 3 2 1 0

FIELD ADCDL Reserved OVF

RESET X X X X X X X X

R/W R R R R R R R R

ADDR F73H

X = Undefined.
PS022825-0908 Analog-to-Digital Converter
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INFO_EN—Information Area Enable

0 = Information Area us not selected.

1 = Information Area is selected. The Information Area is mapped into the Program Mem-
ory address space at addresses FE00H through FFFFH.

PAGE—Page Select
This 7-bit field identifies the Flash memory page for Page Erase and page unlocking. 
Program Memory Address[15:9] = PAGE[6:0]. For the Z8F08xx devices, the upper 3 bits 
must be zero. For the Z8F04xx devices, the upper 4 bits must be zero. For Z8F02xx 
devices, the upper 5 bits must always be 0. For the Z8F01xx devices, the upper 6 bits must 
always be 0.

Flash Sector Protect Register
The Flash Sector Protect (FPROT) register is shared with the Flash Page Select Register. 
When the Flash Control Register is written with 73H followed by 5EH, the next write to 
this address targets the Flash Sector Protect Register. In all other cases, it targets the Flash 
Page Select Register.

This register selects one of the 8 available Flash memory sectors to be protected. The reset 
state of each Sector Protect bit is an unprotected state. After a sector is protected by setting 
its corresponding register bit, it cannot be unprotected (the register bit cannot be cleared) 
without powering down the device.

Table 80. Flash Page Select Register (FPS)

BITS 7 6 5 4 3 2 1 0

FIELD INFO_EN PAGE

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR FF9H

Table 81. Flash Sector Protect Register (FPROT)

BITS 7 6 5 4 3 2 1 0

FIELD SPROT7 SPROT6 SPROT5 SPROT4 SPROT3 SPROT2 SPROT1 SPROT0

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR FF9H
PS022825-0908 Flash Memory
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Trim Bit Address 0001H

Reserved—Altering this register may result in incorrect device operation. 

Trim Bit Address 0002H

IPO_TRIM—Internal Precision Oscillator Trim Byte 
Contains trimming bits for Internal Precision Oscillator.

Trim Bit Address 0003H
The LVD is available on 8-pin devices only.

Table 89. Trim Option Bits at 0001H

BITS 7 6 5 4 3 2 1 0
FIELD Reserved

RESET U U U U U U U U

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR Information Page Memory 0021H

Note: U = Unchanged by Reset. R/W = Read/Write.

Table 90. Trim Option Bits at 0002H (TIPO)

BITS 7 6 5 4 3 2 1 0
FIELD IPO_TRIM

RESET U

R/W R/W

ADDR Information Page Memory 0022H

Note: U = Unchanged by Reset. R/W = Read/Write.

Table 91. Trim Option Bits at Address 0003H (TLVD)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved LVD_TRIM

RESET U U U U U U U U

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR Information Page Memory 0023H

Note: U = Unchanged by Reset. R/W = Read/Write.

Note:
PS022825-0908 Flash Option Bits
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If NVDS read performance is critical to your software architecture, there are some things 
you can do to optimize your code for speed, listed in order from most helpful to least 
helpful:

• Periodically refresh all addresses that are used. The optimal use of NVDS in terms of
speed is to rotate the writes evenly among all addresses planned to use, bringing all
reads closer to the minimum read time. Because the minimum read time is much less
than the write time, however, actual speed benefits are not always realized.

• Use as few unique addresses as possible: this helps to optimize the impact of 
refreshing as well as minimize the requirement for it.

Read (128 byte array) 883 7609

Write (16 byte array) 4973 5009

Write (64 byte array) 4971 5013

Write (128 byte array) 4984 5023

Illegal Read 43 43

Illegal Write 31 31

Table 104. NVDS Read Time (Continued)

Operation
Minimum 
Latency

Maximum 
Latency
PS022825-0908 Non-Volatile Data Storage
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Operation

OCD Interface
The on-chip debugger uses the DBG pin for communication with an external host. This 
one-pin interface is a bi-directional, open-drain interface that transmits and receives data. 
Data transmission is half-duplex, in that transmit and receive cannot occur simultaneously. 
The serial data on the DBG pin is sent using the standard asynchronous data format 
defined in RS-232. This pin creates an interface from the Z8 Encore! XP® F082A Series 
products to the serial port of a host PC using minimal external hardware.Two different 
methods for connecting the DBG pin to an RS-232 interface are displayed in Figure 24 
and Figure 25. The recommended method is the buffered implementation displayed in 
Figure 25. The DBG pin has a internal pull-up resistor which is sufficient for some appli-
cations (for more details on the pull-up current, see Electrical Characteristics on 
page 221). For OCD operation at higher data rates or in noisy systems, an external pull-up 
resistor is recommended.

For operation of the on-chip debugger, all power pins (VDD and AVDD)
must be supplied with power, and all ground pins (VSS and AVSS) must be
properly grounded. The DBG pin is open-drain and may require an exter-
nal pull-up resistor to ensure proper operation.

Figure 24. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (1)

Caution:

RS-232 TX

RS-232 RX

RS-232
Transceiver

VDD

DBG Pin

10 KOhmSchottky 
Diode
PS022825-0908 On-Chip Debugger
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If the device is not in DEBUG mode or the Flash Read Protect Option bit is enabled,
this command reads and discards one byte.

   DBG ← 12H
   DBG ← 1-5 byte opcode

On-Chip Debugger Control Register Definitions

OCD Control Register
The OCD Control register controls the state of the On-Chip Debugger. This register is 
used to enter or exit DEBUG mode and to enable the BRK instruction. It can also reset the 
Z8 Encore! XP® F082A Series device.

A reset and stop function can be achieved by writing 81H to this register. A reset and go 
function can be achieved by writing 41H to this register. If the device is in DEBUG mode, 
a run function can be implemented by writing 40H to this register.

.

DBGMODE—DEBUG Mode
The device enters DEBUG mode when this bit is 1. When in DEBUG mode, the eZ8 CPU 
stops fetching new instructions. Clearing this bit causes the eZ8 CPU to restart. This bit is 
automatically set when a BRK instruction is decoded and Breakpoints are enabled. If the 
Flash Read Protect Option Bit is enabled, this bit can only be cleared by resetting the 
device. It cannot be written to 0.
0 = The Z8 Encore! XP F082A Series device is operating in NORMAL mode.
1 = The Z8 Encore! XP F082A Series device is in DEBUG mode.

BRKEN—Breakpoint Enable
This bit controls the behavior of the BRK instruction (opcode 00H). By default, Break-
points are disabled and the BRK instruction behaves similar to an NOP instruction. If this 
bit is 1, when a BRK instruction is decoded, the DBGMODE bit of the OCDCTL register is 
automatically set to 1.
0 = Breakpoints are disabled. 
1 = Breakpoints are enabled. 

Table 106. OCD Control Register (OCDCTL)

BITS 7 6 5 4 3 2 1 0

FIELD DBGMODE BRKEN DBGACK  Reserved RST

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R R R R R/W
PS022825-0908 On-Chip Debugger
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eZ8 CPU Instruction Summary

Table 124 summarizes the eZ8 CPU instructions. The table identifies the addressing 
modes employed by the instruction, the effect upon the Flags register, the number of CPU 
clock cycles required for the instruction fetch, and the number of CPU clock cycles 
required for the instruction execution.

.

SRA dst Shift Right Arithmetic

SRL dst Shift Right Logical

SWAP dst Swap Nibbles

Table 124. eZ8 CPU Instruction Summary

Assembly
Mnemonic

Symbolic 
Operation

Address Mode Opcode(s)
(Hex)

Flags Fetch
Cycles

Instr.
Cyclesdst src C Z S V D H

ADC dst, src dst ← dst + src + C r r 12 * * * * 0 * 2 3

r Ir 13 2 4

R R 14 3 3

R IR 15 3 4

R IM 16 3 3

IR IM 17 3 4

ADCX dst, src dst ← dst + src + C ER ER 18 * * * * 0 * 4 3

ER IM 19 4 3

ADD dst, src dst ← dst + src r r 02 * * * * 0 * 2 3

r Ir 03 2 4

R R 04 3 3

R IR 05 3 4

R IM 06 3 3

IR IM 07 3 4

ADDX dst, src dst ← dst + src ER ER 08 * * * * 0 * 4 3

ER IM 09 4 3

Flags Notation: * = Value is a function of the result of the operation.
– = Unaffected
X = Undefined

0 = Reset to 0
1 = Set to 1

Table 123. Rotate and Shift Instructions (Continued)

Mnemonic Operands Instruction
PS022825-0908 eZ8 CPU Instruction Set
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Figure 42 displays the 20-pin Plastic Dual Inline Package (PDIP) available for the 
Z8 Encore! XP F082A Series devices.

Figure 42. 20-Pin Plastic Dual Inline Package (PDIP)
PS022825-0908 Packaging
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Z8 Encore! XP® F082A Series with 2 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0 °C to 70 °C

Z8F022APB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020SC 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020SC 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020SC 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Extended Temperature: -40 °C to 105 °C

Z8F022APB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 PDIP 8-pin package

Z8F022AQB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 QFN 8-pin package

Z8F022ASB020EC 2 KB 512 B 64 B 6 14 2 4 1 1 1 SOIC 8-pin package

Z8F022ASH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SOIC 20-pin package

Z8F022AHH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 SSOP 20-pin package

Z8F022APH020EC 2 KB 512 B 64 B 17 20 2 7 1 1 1 PDIP 20-pin package

Z8F022ASJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SOIC 28-pin package

Z8F022AHJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 SSOP 28-pin package

Z8F022APJ020EC 2 KB 512 B 64 B 23 20 2 8 1 1 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging
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