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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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mation Area data rather than the Program Memory data. Access to the Flash Information 
Area is read-only.

Table 6.  Z8 Encore! XP F082A Series Flash Memory Information Area Map

Program Memory Address (Hex) Function

FE00–FE3F Zilog Option Bits/Calibration Data

FE40–FE53 Part Number
20-character ASCII alphanumeric code
Left justified and filled with FFH

FE54–FE5F Reserved

FE60–FE7F Zilog Calibration Data

FE80–FFFF Reserved
PS022825-0908 Address Space
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Figure 6. Voltage Brownout Reset Operation 

The POR level is greater than the VBO level by the specified hysteresis value. This 
ensures that the device undergoes a Power-On Reset after recovering from a VBO 
condition.

Watchdog Timer Reset
If the device is in NORMAL or HALT mode, the Watchdog Timer can initiate a System 
Reset at time-out if the WDT_RES Flash Option Bit is programmed to 1. This is the 
unprogrammed state of the WDT_RES Flash Option Bit. If the bit is programmed to 0, it 
configures the Watchdog Timer to cause an interrupt, not a System Reset, at time-out.

The WDT bit in the Reset Status (RSTSTAT) register is set to signify that the reset was 
initiated by the Watchdog Timer. 

External Reset Input
The RESET pin has a Schmitt-Triggered input and an internal pull-up resistor. Once the 
RESET pin is asserted for a minimum of four system clock cycles, the device progresses 
through the System Reset sequence. Because of the possible asynchronicity of the system 
clock and reset signals, the required reset duration may be as short as three clock periods 

VCC = 3.3 V
VPOR
VVBO

Internal RESET
signal

Program
Execution

Program
Execution

Voltage
Brownout

VCC = 3.3 V

System Clock

POR
counter delayNote: Not to Scale
PS022825-0908 Reset, Stop Mode Recovery, and Low Voltage Detection
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POR—Power-On Reset Indicator
If this bit is set to 1, a Power-On Reset event occurs. This bit is reset to 0 if a WDT 
time-out or Stop Mode Recovery occurs. This bit is also reset to 0 when the register is 
read.

STOP—Stop Mode Recovery Indicator
If this bit is set to 1, a Stop Mode Recovery occurs. If the STOP and WDT bits are both set 
to 1, the Stop Mode Recovery occurs because of a WDT time-out. If the STOP bit is 1 and 
the WDT bit is 0, the Stop Mode Recovery was not caused by a WDT time-out. This bit is 
reset by a Power-On Reset or a WDT time-out that occurred while not in STOP mode. 
Reading this register also resets this bit.

WDT—Watchdog Timer Time-Out Indicator
If this bit is set to 1, a WDT time-out occurs. A POR resets this pin. A Stop Mode Recov-
ery from a change in an input pin also resets this bit. Reading this register resets this bit. 
This read must occur before clearing the WDT interrupt.

EXT—External Reset Indicator
If this bit is set to 1, a Reset initiated by the external RESET pin occurs. A Power-On 
Reset or a Stop Mode Recovery from a change in an input pin resets this bit. Reading this 
register resets this bit.

Reserved—Must be 0.
LVD—Low Voltage Detection Indicator
If this bit is set to 1 the current state of the supply voltage is below the low voltage 
detection threshold. This value is not latched but is a real-time indicator of the supply volt-
age level.

Table 11. Reset Status Register (RSTSTAT)

BITS 7 6 5 4 3 2 1 0
FIELD POR STOP WDT EXT Reserved LVD

RESET See descriptions below 0 0 0 0 0

R/W R R R R R R R R

ADDR FF0H

Reset or Stop Mode Recovery Event POR STOP WDT EXT
Power-On Reset 1 0 0 0
Reset using RESET pin assertion 0 0 0 1
Reset using Watchdog Timer time-out 0 0 1 0
Reset using the On-Chip Debugger (OCTCTL[1] set to 1) 1 0 0 0
Reset from STOP Mode using DBG Pin driven Low 1 0 0 0
Stop Mode Recovery using GPIO pin transition 0 1 0 0
Stop Mode Recovery using Watchdog Timer time-out 0 1 1 0
PS022825-0908 Reset, Stop Mode Recovery, and Low Voltage Detection
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function). (Push-pull output)
1 = The source current for the associated pin is disabled (open-drain mode).

Port A–D High Drive Enable Sub-Registers
The Port A–D High Drive Enable sub-register (Table 22) is accessed through the Port
A–D Control register by writing 04H to the Port A–D Address register. Setting the bits in 
the Port A–D High Drive Enable sub-registers to 1 configures the specified port pins for 
high current output drive operation. The Port A–D High Drive Enable sub-register affects 
the pins directly and, as a result, alternate functions are also affected.

 

PHDE[7:0]—Port High Drive Enabled
0 = The Port pin is configured for standard output current drive. 
1 = The Port pin is configured for high output current drive.

Port A–D Stop Mode Recovery Source Enable Sub-Registers
The Port A–D Stop Mode Recovery Source Enable sub-register (Table 23) is accessed 
through the Port A–D Control register by writing 05H to the Port A–D Address register. 
Setting the bits in the Port A–D Stop Mode Recovery Source Enable sub-registers to 1 
configures the specified Port pins as a Stop Mode Recovery source. During STOP mode, 
any logic transition on a Port pin enabled as a Stop Mode Recovery source initiates Stop 
Mode Recovery.

PSMRE[7:0]—Port Stop Mode Recovery Source Enabled
0 = The Port pin is not configured as a Stop Mode Recovery source. Transitions on this pin 

Table 22. Port A–D High Drive Enable Sub-Registers (PxHDE)

BITS 7 6 5 4 3 2 1 0
FIELD PHDE7 PHDE6 PHDE5 PHDE4 PHDE3 PHDE2 PHDE1 PHDE0

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 If 04H in Port A–D Address Register, accessible through the Port A–D Control Register

Table 23. Port A–D Stop Mode Recovery Source Enable Sub-Registers (PxSMRE)

BITS 7 6 5 4 3 2 1 0
FIELD PSMRE7 PSMRE6 PSMRE5 PSMRE4 PSMRE3 PSMRE2 PSMRE1 PSMRE0

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 If 05H in Port A–D Address Register, accessible through the Port A–D Control Register
PS022825-0908 General-Purpose Input/Output
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Figure 9. Timer Block Diagram

Operation

The timers are 16-bit up-counters. Minimum time-out delay is set by loading the value 
0001H into the Timer Reload High and Low Byte registers and setting the prescale value 
to 1. Maximum time-out delay is set by loading the value 0000H into the Timer Reload 
High and Low Byte registers and setting the prescale value to 128. If the Timer reaches 
FFFFH, the timer rolls over to 0000H and continues counting.

Timer Operating Modes
The timers can be configured to operate in the following modes:

ONE-SHOT Mode
In ONE-SHOT mode, 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. Upon reaching 
the Reload value, the timer generates an interrupt and the count value in the Timer High 
and Low Byte registers is reset to 0001H. The timer is automatically disabled and stops 
counting. 
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1000 = PWM DUAL OUTPUT mode
1001 = CAPTURE RESTART mode
1010 = COMPARATOR COUNTER mode

Timer 0–1 High and Low Byte Registers
The Timer 0–1 High and Low Byte (TxH and TxL) registers (Table 50 and Table 51) 
contain the current 16-bit timer count value. When the timer is enabled, a read from TxH 
causes the value in TxL to be stored in a temporary holding register. A read from TxL 
always returns this temporary register when the timers are enabled. When the timer is 
disabled, reads from TxL read the register directly.

Writing to the Timer High and Low Byte registers while the timer is enabled is not recom-
mended. There are no temporary holding registers available for write operations, so simul-
taneous 16-bit writes are not possible. If either the Timer High or Low Byte registers are 
written during counting, the 8-bit written value is placed in the counter (High or Low 
Byte) at the next clock edge. The counter continues counting from the new value.

 

TH and TL—Timer High and Low Bytes
These 2 bytes, {TH[7:0], TL[7:0]}, contain the current 16-bit timer count value.

Timer Reload High and Low Byte Registers
The Timer 0–1 Reload High and Low Byte (TxRH and TxRL) registers (Table 52 and 
Table 53) store a 16-bit reload value, {TRH[7:0], TRL[7:0]}. Values written to the Timer 
Reload High Byte register are stored in a temporary holding register. When a write to the 

Table 50. Timer 0–1 High Byte Register (TxH)

BITS 7 6 5 4 3 2 1 0

FIELD TH

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 F00H, F08H

Table 51. Timer 0–1 Low Byte Register (TxL)

BITS 7 6 5 4 3 2 1 0

FIELD TL

RESET 0 0 0 0 0 0 0 1

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

ADDR F01H, F09H
PS022825-0908 Timers
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Watchdog Timer Refresh
When first enabled, the Watchdog Timer is loaded with the value in the Watchdog Timer 
Reload registers. The Watchdog Timer counts down to 000000H unless a WDT 
instruction is executed by the eZ8 CPU. Execution of the WDT instruction causes the 
downcounter to be reloaded with the WDT Reload value stored in the Watchdog Timer 
Reload registers. Counting resumes following the reload operation.

When the Z8 Encore! XP® F082A Series devices are operating in DEBUG mode (using 
the on-chip debugger), the Watchdog Timer is continuously refreshed to prevent any 
Watchdog Timer time-outs.

Watchdog Timer Time-Out Response
The Watchdog Timer times out when the counter reaches 000000H. A time-out of the 
Watchdog Timer generates either an interrupt or a system reset. The WDT_RES Flash 
Option Bit determines the time-out response of the Watchdog Timer. For information on 
programming the WDT_RES Flash Option Bit, see Flash Option Bits on page 153.

WDT Interrupt in Normal Operation
If configured to generate an interrupt when a time-out occurs, the Watchdog Timer issues 
an interrupt request to the interrupt controller and sets the WDT status bit in the Reset 
Status (RSTSTAT) register (see Reset Status Register on page 30). If interrupts are 
enabled, the eZ8 CPU responds to the interrupt request by fetching the Watchdog Timer 
interrupt vector and executing code from the vector address. After time-out and interrupt 
generation, the Watchdog Timer counter rolls over to its maximum value of FFFFFH and 
continues counting. The Watchdog Timer counter is not automatically returned to its 
Reload Value.

The Reset Status (RSTSTAT) register must be read before clearing the WDT interrupt. 
This read clears the WDT timeout Flag and prevents further WDT interrupts from 
immediately occurring.

WDT Interrupt in STOP Mode
If configured to generate an interrupt when a time-out occurs and the Z8 Encore! XP 
F082A Series devices are in STOP mode, the Watchdog Timer automatically initiates a 
Stop Mode Recovery and generates an interrupt request. Both the WDT status bit and the 
STOP bit in the Reset Status (RSTSTAT) register are set to 1 following a WDT time-out in 
STOP mode. For more information on Stop Mode Recovery, see Reset, Stop Mode Recov-
ery, and Low Voltage Detection on page 23.

If interrupts are enabled, following completion of the Stop Mode Recovery the eZ8 CPU 
responds to the interrupt request by fetching the Watchdog Timer interrupt vector and exe-
cuting code from the vector address.
PS022825-0908 Watchdog Timer
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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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UART Address Compare Register
The UART Address Compare (UxADDR) register stores the multi-node network address 
of the UART (see Table 67). When the MPMD[1] bit of UART Control Register 0 is set, 
all incoming address bytes are compared to the value stored in the Address Compare 
register. Receive interrupts and RDA assertions only occur in the event of a match.

COMP_ADDR—Compare Address
This 8-bit value is compared to incoming address bytes.

UART Baud Rate High and Low Byte Registers
The UART Baud Rate High (UxBRH) and Low Byte (UxBRL) registers (Table 68 and 
Table 69) combine to create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data 
transmission rate (baud rate) of the UART.

 

Table 67. UART Address Compare Register (U0ADDR)

BITS 7 6 5 4 3 2 1 0

FIELD COMP_ADDR

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 F45H

Table 68. UART Baud Rate High Byte Register (U0BRH)

BITS 7 6 5 4 3 2 1 0

FIELD BRH

RESET 1 1 1 1 1 1 1 1

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

ADDR F46H

Table 69. UART Baud Rate Low Byte Register (U0BRL)

BITS 7 6 5 4 3 2 1 0

FIELD BRL

RESET 1 1 1 1 1 1 1 1

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

ADDR F47H
PS022825-0908 Universal Asynchronous Receiver/Transmitter
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Compensation Steps:

1. Correct for Offset

ADC MSB ADC LSB

-

Offset MSB Offset LSB

=

#1 MSB #1 LSB

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.

AGain MSB AGain LSB

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.

#2 MSB #2 LSB

*

AGain MSB AGain LSB

=

#3 #3 #3 #3

4. Round the result and discard the least significant two bytes (this is equivalent to 
dividing by 216).

#3 #3 #3 #3

-

0x00 0x00 0x80 0x00

=

#4 MSB #4 LSB

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.
PS022825-0908 Analog-to-Digital Converter
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the OCD or via the Flash Controller Bypass mode are unaffected. After a bit of the Sector 
Protect Register has been set, it cannot be cleared except by powering down the device.

Byte Programming
The Flash Memory is enabled for byte programming after unlocking the Flash Controller 
and successfully enabling either Mass Erase or Page Erase. When the Flash Controller is 
unlocked and Mass Erase is successfully completed, all Program Memory locations are 
available for byte programming. In contrast, when the Flash Controller is unlocked and 
Page Erase is successfully completed, only the locations of the selected page are available 
for byte programming. An erased Flash byte contains all 1’s (FFH). The programming 
operation can only be used to change bits from 1 to 0. To change a Flash bit (or multiple 
bits) from 0 to 1 requires execution of either the Page Erase or Mass Erase commands.

Byte Programming can be accomplished using the On-Chip Debugger's Write Memory 
command or eZ8 CPU execution of the LDC or LDCI instructions. Refer to the eZ8 CPU 
User Manual (available for download at www.zilog.com) for a description of the LDC and 
LDCI instructions. While the Flash Controller programs the Flash memory, the eZ8 CPU 
idles but the system clock and on-chip peripherals continue to operate. To exit program-
ming mode and lock the Flash, write any value to the Flash Control register, except the 
Mass Erase or Page Erase commands.

The byte at each address of the Flash memory cannot be programmed (any bits written
to 0) more than twice before an erase cycle occurs. Doing so may result in corrupted
data at the target byte.

Page Erase
The Flash memory can be erased one page (512 bytes) at a time. Page Erasing the Flash 
memory sets all bytes in that page to the value FFH. The Flash Page Select register identi-
fies the page to be erased. Only a page residing in an unprotected sector can be erased. 
With the Flash Controller unlocked and the active page set, writing the value 95h to the 
Flash Control register initiates the Page Erase operation. While the Flash Controller exe-
cutes the Page Erase operation, the eZ8 CPU idles but the system clock and on-chip 
peripherals continue to operate. The eZ8 CPU resumes operation after the Page Erase 
operation completes. If the Page Erase operation is performed using the On-Chip Debug-
ger, poll the Flash Status register to determine when the Page Erase operation is complete. 
When the Page Erase is complete, the Flash Controller returns to its locked state.

Mass Erase
The Flash memory can also be Mass Erased using the Flash Controller, but only by using 
the On-Chip Debugger. Mass Erasing the Flash memory sets all bytes to the value FFH. 
With the Flash Controller unlocked and the Mass Erase successfully enabled, writing the 

Caution:
PS022825-0908 Flash Memory
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Reserved—Must be 1. 

LVD_TRIM—Low Voltage Detect Trim
This trimming affects the low voltage detection threshold. Each LSB represents a 50 mV 
change in the threshold level. Alternatively, the low voltage threshold may be computed 
from the options bit value by the following equation:

LVD Threshold (V)

LVD_TRIM Typical Description
00000 3.60 Maximum LVD threshold

00001 3.55

00010 3.50

00011 3.45

00100 3.40

00101 3.35

00110 3.30

00111 3.25

01000 3.20

01001 3.15

01010 3.10 Default on Reset

01011 3.05

01100 3.00

01101 2.95

01110 2.90

01111 2.85

10000 2.80

10001 2.75

10010 2.70

10011
to

11111

2.70
to

1.65 Minimum LVD threshold

LVD_LVL 3.6 V LVD_TRIM 0.05 V×–=
PS022825-0908 Flash Option Bits



Z8 Encore! XP® F082A Series
Product Specification

190
It is possible to disable the clock failure detection circuitry as well as all functioning
clock sources. In this case, the Z8 Encore! XP F082A Series device ceases 
functioning and can only be recovered by Power-On-Reset.

Oscillator Control Register Definitions

Oscillator Control Register
The Oscillator Control Register (OSCCTL) enables/disables the various oscillator circuits, 
enables/disables the failure detection/recovery circuitry and selects the primary oscillator, 
which becomes the system clock.

The Oscillator Control Register must be unlocked before writing. Writing the two step 
sequence E7H followed by 18H to the Oscillator Control Register unlocks it. The register 
is locked at successful completion of a register write to the OSCCTL.

 

INTEN—Internal Precision Oscillator Enable
1 = Internal precision oscillator is enabled
0 = Internal precision oscillator is disabled

XTLEN—Crystal Oscillator Enable; this setting overrides the GPIO register control for 
PA0 and PA1
1 = Crystal oscillator is enabled
0 = Crystal oscillator is disabled

WDTEN—Watchdog Timer Oscillator Enable
1 = Watchdog Timer oscillator is enabled
0 = Watchdog Timer oscillator is disabled

SOFEN—System Clock Oscillator Failure Detection Enable
1 = Failure detection and recovery of system clock oscillator is enabled
0 = Failure detection and recovery of system clock oscillator is disabled

Table 109. Oscillator Control Register (OSCCTL)

BITS 7 6 5 4 3 2 1 0

FIELD INTEN XTLEN WDTEN SOFEN WDFEN SCKSEL

RESET 1 0 1 0 0 0 0 0

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

ADDR F86H

Caution:
PS022825-0908 Oscillator Control
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Oscillator Operation with an External RC Network

Figure 28 displays a recommended configuration for connection with an external 
resistor-capacitor (RC) network. 

Figure 28. Connecting the On-Chip Oscillator to an External RC Network

An external resistance value of 45 kΩ is recommended for oscillator operation with an 
external RC network. The minimum resistance value to ensure operation is 40 kΩ. The 
typical oscillator frequency can be estimated from the values of the resistor (R in kΩ) and 
capacitor (C in pF) elements using the following equation:

Table 111. Transconductance Values for Low, Medium, and High Gain Operating Modes

Mode
Crystal 

Frequency Range Function

Transconductance 
(mA/V)

Use this range for 
calculations

Low Gain* 32 kHz–1 MHz Low Power/Frequency Applications 0.02 0.04 0.09

Medium Gain* 0.5 MHz–10 MHz Medium Power/Frequency Applications 0.84 1.7 3.1

High Gain* 8 MHz–20 MHz High Power/Frequency Applications 1.1 2.3 4.2

Note: *Printed circuit board layout must not add more than 4 pF of stray capacitance to either XIN or XOUT pins. if 
no Oscillation occurs, reduce the values of the capacitors C1 and C2 to decrease the loading.

C

XIN

R

VDD

Oscillator Frequency (kHz) 1 6×10
0.4 R C××( ) 4 C×( )+

-------------------------------------------------------=
PS022825-0908 Crystal Oscillator
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.

Table 115 lists additional symbols that are used throughout the Instruction Summary and 
Instruction Set Description sections.

Table 114. Notational Shorthand

Notation Description Operand Range
b Bit b b represents a value from 0 to 7 (000B to 111B).

cc Condition Code — Refer to Condition Codes section in the eZ8 
CPU Core User Manual (UM0128).

DA Direct Address Addrs Addrs. represents a number in the range of 
0000H to FFFFH

ER Extended Addressing Register Reg Reg. represents a number in the range of 000H 
to FFFH

IM Immediate Data #Data Data is a number between 00H to FFH

Ir Indirect Working Register @Rn n = 0–15

IR Indirect Register @Reg Reg. represents a number in the range of 00H 
to FFH

Irr Indirect Working Register Pair @RRp p = 0, 2, 4, 6, 8, 10, 12, or 14

IRR Indirect Register Pair @Reg Reg. represents an even number in the range 
00H to FEH

p Polarity p Polarity is a single bit binary value of either 0B 
or 1B.

r Working Register Rn n = 0 – 15

R Register Reg Reg. represents a number in the range of 00H 
to FFH

RA Relative Address X X represents an index in the range of +127 to –
128 which is an offset relative to the address of 
the next instruction

rr Working Register Pair RRp p = 0, 2, 4, 6, 8, 10, 12, or 14

RR Register Pair Reg Reg. represents an even number in the range of 
00H to FEH

Vector Vector Address Vector Vector represents a number in the range of 00H 
to FFH

X Indexed #Index The register or register pair to be indexed is 
offset by the signed Index value (#Index) in a 
+127 to
-128 range.
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OR dst, src dst ← dst OR src r r 42 – * * 0 – – 2 3

r Ir 43 2 4

R R 44 3 3

R IR 45 3 4

R IM 46 3 3

IR IM 47 3 4

ORX dst, src dst ← dst OR src ER ER 48 – * * 0 – – 4 3

ER IM 49 4 3

POP dst dst ← @SP
SP ← SP + 1

R 50 – – – – – – 2 2

IR 51 2 3

POPX dst dst ← @SP
SP ← SP + 1

ER D8 – – – – – – 3 2

PUSH src SP ← SP – 1
@SP ← src

R 70 – – – – – – 2 2

IR 71 2 3

IM IF70 3 2

PUSHX src SP ← SP – 1
@SP ← src

ER C8 – – – – – – 3 2

RCF C ← 0 CF 0 – – – – – 1 2

RET PC ← @SP
SP ← SP + 2

AF – – – – – – 1 4

RL dst R 90 * * * * – – 2 2

IR 91 2 3

RLC dst R 10 * * * * – – 2 2

IR 11 2 3

Table 124. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic

Symbolic 
Operation

Address Mode Opcode(s)
(Hex)

Flags Fetch
Cycles

Instr.
Cyclesdst src C Z S V D H

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

0 = Reset to 0
1 = Set to 1

D7 D6 D5 D4 D3 D2 D1 D0
dst

C

D7 D6 D5 D4 D3 D2 D1 D0
dst

C
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DC Characteristics

Table 127 lists the DC characteristics of the Z8 Encore! XP® F082A Series products. All 
voltages are referenced to VSS, the primary system ground.

  

28-pin Packages Maximum Ratings at 0 °C to 70 °C 

Total power dissipation 450 mW

Maximum current into VDD or out of VSS 125 mA

Operating temperature is specified in DC Characteristics.
1. This voltage applies to all pins except the following: VDD, AVDD, pins supporting analog input (Port B[5:0], Port 

C[2:0]) and pins supporting the crystal oscillator (PA0 and PA1). On the 8-pin packages, this applies to all pins 
but VDD.

2. This voltage applies to pins on the 20-/28-pin packages supporting analog input (Port B[5:0], Port C[2:0]) and 
pins supporting the crystal oscillator (PA0 and PA1). 

Table 127. DC Characteristics

Symbol Parameter

TA = -40 °C to +105 °C
(unless otherwise specified)

Units ConditionsMinimum Typical Maximum

VDD Supply Voltage 2.7 – 3.6 V

VIL1 Low Level Input 
Voltage

-0.3 – 0.3*VDD V

VIH1 High Level Input 
Voltage

0.7*VDD – 5.5 V For all input pins without analog 
or oscillator function. For all 
signal pins on the 8-pin devices. 
Programmable pull-ups must 
also be disabled.

VIH2 High Level Input 
Voltage

0.7*VDD – VDD+0.3 V For those pins with analog or 
oscillator function (20-/28-pin 
devices only), or when 
programmable pull-ups are 
enabled.

VOL1 Low Level Output 
Voltage

– – 0.4 V IOL = 2 mA; VDD = 3.0 V
High Output Drive disabled.

VOH1 High Level Output 
Voltage

2.4 – – V IOH = -2 mA; VDD = 3.0 V
High Output Drive disabled.

Table 126. Absolute Maximum Ratings (Continued)

Parameter Minimum Maximum Units Notes
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Single-Shot Conversion 
Time

– 5129 – System 
clock 
cycles

All measurements but 
temperature sensor

10258 Temperature sensor 
measurement

Continuous Conversion 
Time

– 256 – System 
clock 
cycles

All measurements but 
temperature sensor

512 Temperature sensor 
measurement

Signal Input Bandwidth – 10 kHz As defined by -3 dB point

RS Analog Source Impedance4 – – 10 kΩ In unbuffered mode

500 kΩ In buffered modes

Zin Input Impedance – 150 kΩ In unbuffered mode at 20 
MHz5

10 – MΩ In buffered modes

Vin Input Voltage Range 0 VDD V Unbuffered Mode

0.3 VDD-1.1 V Buffered Modes

These values define the 
range over which the 
ADC performs within 
spec; exceeding these 
values does not cause 
damage or instability; see 
DC Characteristics on 
page 222 for absolute pin 
voltage limits

Notes
1. Analog source impedance affects the ADC offset voltage (because of pin leakage) and input settling time. 
2. Devices are factory calibrated at VDD = 3.3 V and TA = +30 °C, so the ADC is maximally accurate under these 

conditions.
3. LSBs are defined assuming 10-bit resolution.
4. This is the maximum recommended resistance seen by the ADC input pin.
5. The input impedance is inversely proportional to the system clock frequency.

Table 135. Analog-to-Digital Converter Electrical Characteristics and Timing (Continued)

Symbol Parameter

VDD = 3.0 V to 3.6 V
TA = 0 °C to +70 °C

(unless otherwise stated)

Units ConditionsMinimum Typical Maximum

Note:
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UART Timing
Figure 37 and Table 142 provide timing information for UART pins for the case where 
CTS is used for flow control. The CTS to DE assertion delay (T1) assumes the transmit 
data register has been loaded with data prior to CTS assertion.

Figure 37. UART Timing With CTS

Table 142. UART Timing With CTS

Parameter Abbreviation

Delay (ns)

Minimum Maximum

UART

T1 CTS Fall to DE output delay 2 * XIN 
period

2 * XIN period 
+ 1 bit time

T2 DE assertion to TXD falling edge (start bit) delay ± 5

T3 End of Stop Bit(s) to DE deassertion delay ± 5

CTS

DE

T1(Output)

TXD
T2(Output)

(Input)

start bit 0 bit 1bit 7 parity stop

end of
stop bit(s)

T3
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