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Block Diagram

Figure 1 displays the block diagram of the architecture of the Z8 Encore! XP® FO82A
Series devices.
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Figure 1. Z8 Encore! XP F082A Series Block Diagram
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CPU and Peripheral Overview

eZ8 CPU Features

The eZ8 CPU, Zilog’s latest 8-bit Central Processing Unit (CPU), meets the continuing
demand for faster and more code-efficient microcontrollers. The eZ8 CPU executes a
superset of the original Z8® instruction set. The features of eZ8 CPU include:

Direct register-to-register architecture allows each register to function as an
accumulator, improving execution time and decreasing the required program
memory.

Software stack allows much greater depth in subroutine calls and interrupts than
hardware stacks.

Compatible with existing Z8 code.
Expanded internal Register File allows access of up to 4 KB.

New instructions improve execution efficiency for code developed using higher-
level programming languages, including C.

Pipelined instruction fetch and execution.

New instructions for improved performance including BIT, BSWAP, BTJ, CPC,
LDC, LDCI, LEA, MULT, and SRL.

New instructions support 12-bit linear addressing of the Register File.
Up to 10 MIPS operation.
C-Compiler friendly.

2 to 9 clock cycles per instruction.

For more information on eZ8 CPU, refer to eZ8 CPU Core User Manual (UM0128) avail-
able for download at www.zilog.com.

10-Bit Analog-to-Digital Converter

PS022825-0908

The optional analog-to-digital converter (ADC) converts an analog input signal to a 10-bit
binary number. The ADC accepts inputs from eight different analog input pins in both
single-ended and differential modes. The ADC also features a unity gain buffer when high
input impedance is required.

Overview
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Table 2. Signal Descriptions (Continued)

Signal Mnemonic /0  Description

Analog

ANA[7:0] I Analog Port. These signals are used as inputs to the analog-to-digital
converter (ADC).

VREF I/0 Analog-to-digital converter reference voltage input, or buffered output for

internal reference.

Low-Power Operational Amplifier (LPO)

AMPINP/AMPINN I

LPO inputs. If enabled, these pins drive the positive and negative amplifier
inputs respectively.

AMPOUT 0] LPO output. If enabled, this pin is driven by the on-chip LPO.

Oscillators

XIN I External Crystal Input. This is the input pin to the crystal oscillator. A
crystal can be connected between it and the XOUT pin to form the
oscillator. In addition, this pin is used with external RC networks or external
clock drivers to provide the system clock.

XOuT 0] External Crystal Output. This pin is the output of the crystal oscillator. A
crystal can be connected between it and the XIN pin to form the oscillator.

Clock Input

CLKIN I Clock Input Signal. This pin may be used to input a TTL-level signal to be
used as the system clock.

LED Drivers

LED 0] Direct LED drive capability. All port C pins have the capability to drive an

LED without any other external components. These pins have
programmable drive strengths set by the GPIO block.

On-Chip Debugger

DBG I/0O Debug. This signal is the control and data input and output to and from the
On-Chip Debugger.
Caution: The DBG pin is open-drain and requires a pull-up resis-
tor to ensure proper operation.
Reset
RESET I/0 RESET. Generates a Reset when asserted (driven Low). Also serves as a

reset indicator; the Z8 Encore! XP forces this pin low when in reset. This
pin is open-drain and features an enabled internal pull-up resistor.

PS022825-0908
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Interrupt Controller
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Follow the steps below for configuring a timer for COMPARATOR COUNTER mode and
initiating the count:

1. Write to the Timer Control register to:
- Disable the timer.
- Configure the timer for COMPARATOR COUNTER mode.

- Select either the rising edge or falling edge of the comparator output signal for the
count. This also sets the initial logic level (High or Low) for the Timer Output
alternate function. However, the Timer Output function is not required to be
enabled.

2. Write to the Timer High and Low Byte registers to set the starting count value. This
action only affects the first pass in COMPARATOR COUNTER mode. After the first
timer Reload in COMPARATOR COUNTER mode, counting always begins at the
reset value of 0001H. Generally, in COMPARATOR COUNTER mode the Timer
High and Low Byte registers must be written with the value 0001H.

3. Write to the Timer Reload High and Low Byte registers to set the Reload value.

4. If appropriate, enable the timer interrupt 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.

In COMPARATOR COUNTER mode, the number of comparator output transitions since
the timer start is given by the following equation:

Comparator Output Transitions = Current Count Value — Start Value

PWM SINGLE OUTPUT Mode

In PWM SINGLE OUTPUT mode, the timer outputs a Pulse-Width Modulator (PWM)
output signal through a GPIO Port pin. The timer input is the system clock. The timer first
counts up to the 16-bit PWM match value stored in the Timer PWM High and Low Byte
registers. When the timer count value matches the PWM value, the Timer Output toggles.
The timer continues counting until it reaches the Reload value stored in the Timer Reload
High and Low Byte registers. Upon 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.

If the TPOL bit in the Timer Control register is set to 1, the Timer Output signal begins as
a High (1) and transitions to a Low (0) when the timer value matches the PWM value. The
Timer Output signal returns to a High (1) after the timer reaches the Reload value and is
reset to 0001H.

PS022825-0908 Timers
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If the TPOL bit in the Timer Control register is set to 0, the Timer Output signal begins as
a Low (0) and transitions to a High (1) when the timer value matches the PWM value. The
Timer Output signal returns to a Low (0) after the timer reaches the Reload value and is
reset to 0001H.

Follow the steps below for configuring a timer for PWM SINGLE OUTPUT mode and
initiating the PWM operation:
1. Write to the Timer Control register to:

- Disable the timer.

-  Configure the timer for PWM SINGLE OUTPUT mode.

- Set the prescale value.

- Set the initial logic level (High or Low) and PWM High/Low transition for the

Timer Output alternate function.

2. Write to the Timer High and Low Byte registers to set the starting count value
(typically 0o01H). This only affects the first pass in PWM mode. After the first timer
reset in PWM mode, counting always begins at the reset value of 0001H.

3. Write to the PWM High and Low Byte registers to set the PWM value.

4. Write to the Timer Reload High and Low Byte registers to set the Reload value (PWM
period). The Reload value must be greater than the PWM value.

5. [If appropriate, enable the timer interrupt and set the timer interrupt priority by writing
to the relevant interrupt registers.

6. Configure the associated GPIO port pin for the Timer Output alternate function.
7. Write to the Timer Control register to enable the timer and initiate counting.

The PWM period is represented by the following equation:

Reload Value x Prescale

PWM Peri =
eriod (s) System Clock Frequency (Hz)

If an initial starting value other than 0001H is loaded into the Timer High and Low Byte
registers, use the ONE-SHOT mode equation to determine the first PWM time-out period.

If TPOL is set to 0, the ratio of the PWM output High time to the total period is repre-
sented by:

Reload Value - PWM Value

Reload Value x100

PWM Output High Time Ratio (%) =

If TPOL is set to 1, the ratio of the PWM output High time to the total period is repre-
sented by:
PWM Value

PWM Output ngh Time Ratio (%) = m x 100

Timers
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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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Analog-to-Digital Converter

The analog-to-digital converter (ADC) converts an analog input signal to its digital repre-
sentation. The features of this sigma-delta ADC include:

®  11-bit resolution in DIFFERENTIAL mode.
®  10-bit resolution in SINGLE-ENDED mode.

® FEight single-ended analog input sources are multiplexed with general-purpose 1/0
ports.

o ot analog input obtained from temperature sensor peripheral.

® 11 pairs of differential inputs also multiplexed with general-purpose 1/O ports.

® Low-power operational amplifier (LPO).

® Interrupt on conversion complete.

® Bandgap generated internal voltage reference with two selectable levels.

® Manual in-circuit calibration is possible employing user code (offset calibration).

® Factory calibrated for in-circuit error compensation.

Architecture
Figure 19 displays the major functional blocks of the ADC. An analog multiplexer
network selects the ADC input from the available analog pins, ANAO through ANA7.

The input stage of the ADC allows both differential gain and buffering. The following
input options are available:

®  Unbuffered input (SINGLE-ENDED and DIFFERENTIAL modes).
® Buffered input with unity gain (SINGLE-ENDED and DIFFERENTIAL modes).
® LPO output with full pin access to the feedback path.

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 O 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.

A Caution: 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

PS022825-0908 Flash Memory
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SPROT7-SPROTO0—Sector Protection

Each bit corresponds to a 512 byte Flash sector. For the Z8F08xx devices, the upper 3 bits
must be zero. For the Z8F04xx devices all bits are used. For the Z8F02xx devices, the
upper 4 bits are unused. For the Z8F01xx devices, the upper 6 bits are unused.

Flash Frequency High and Low Byte Registers

The Flash Frequency High (FFREQH) and Low Byte (FFREQL) registers combine to
form a 16-bit value, FFREQ, to control timing for Flash program and erase operations.
The 16-bit binary Flash Frequency value must contain the system clock frequency (in

kHz) and is calculated using the following equation:

FFREQ[15:0] = {FFREQH[7:0FFREQL[7:0]} = X3tem C'fggoFreq“e”Cy

A Caution: The Flash Frequency High and Low Byte registers must be loaded with the correct value

to ensure proper operation of the device. Also, Flash programming and erasure is not
supported for system clock frequencies below 20 kHz or above 20 MHz.

Table 82. Flash Frequency High Byte Register (FFREQH)

BITS 7 6 5 4 3 2 1 0
FIELD FFREQH

RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/IW R/W R/W R/W R/W R/W
ADDR FFAH

FFREQH—Flash Frequency High Byte
High byte of the 16-bit Flash Frequency value.

Table 83. Flash Frequency Low Byte Register (FFREQL)

BITS 7 6 5 4 3 2 1 0
FIELD FFREQL

RESET 0

R/W R/W

ADDR FFBH

FFREQL—FIash Frequency Low Byte
Low byte of the 16-bit Flash Frequency value.

PS022825-0908 Flash Memory
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® [fthe PA2/RESET pin is held Low while a 32-bit key sequence is issued to the PA0/
DBG pin, the DBG feature is unlocked. After releasing PA2/RESET, it is pulled High.
At this point, the PA0/DBG pin may be used to autobaud and cause the device to enter
DEBUG mode. See OCD Unlock Sequence (8-Pin Devices Only) on page 178.
Exiting DEBUG Mode
The device exits DEBUG mode following any of these operations:
® (Clearing the DBGMODE bit in the OCD Control Register to 0
® Power-On Reset
® Voltage Brownout reset
® Watchdog Timer reset
® Asserting the RESET pin Low to initiate a Reset
® Driving the DBG pin Low while the device is in STOP mode initiates a System Reset

OCD Data Format

The OCD interface uses the asynchronous data format defined for RS-232. Each character
transmitted and received by the OCD consists of 1 Start bit, 8 data bits (least-significant
bit first), and 1 Stop bit as displayed in Figure 26.

—‘ START DO D1 D2 D3 D4 D5 D6 D7 STOP
Figure 26. OCD Data Format
} Note: When responding to a request for data, the OCD may commence transmitting immediately

after receiving the stop bit of an incoming frame. Therefore, when sending the stop bit, the
host must not actively drive the DBG pin High for more than 0.5 bit times. It is recom-
mended that, if possible, the host drives the DBG pin using an open drain output to avoid
this issue.

OCD Auto-Baud Detector/Generator

PS022825-0908

To run over a range of baud rates (data bits per second) with various system clock
frequencies, the On-Chip Debugger contains an Auto-Baud Detector/Generator. After a
reset, the OCD is idle until it receives data. The OCD requires that the first character sent
from the host is the character 8 0H. The character 8 0H has eight continuous bits Low (one
Start bit plus 7 data bits), framed between High bits. The Auto-Baud Detector measures
this period and sets the OCD Baud Rate Generator accordingly.

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

ocCD

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
78 Encore! XP® FO82A 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.

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

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 FO82A Series device is operating in NORMAL mode.

1 = The Z8 Encore! XP FO82A 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.

On-Chip Debugger
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Clock Source Characteristics

Required Setup

* 32.8 kHz or 5.53 MHz
* High accuracy
* No external components required

Internal Precision
RC Oscillator

* Unlock and write Oscillator Control
Register (OSCCTL) to enable and
select oscillator at either 5.53 MHz or
32.8 kHz

External Crystal/ * 32 kHz to 20 MHz

+ Configure Flash option bits for correct

Resonator « Very high accuracy (dependent on external oscillator mode
crystal or resonator used) * Unlock and write OSCCTL to enable
* Requires external components crystal oscillator, wait for it to stabilize
and select as system clock (if the
XTLDIS option bit has been de-
asserted, no waiting is required)
External RC * 32 kHz to 4 MHz * Configure Flash option bits for correct
Oscillator * Accuracy dependent on external external oscillator mode
components * Unlock and write OSCCTL to enable
crystal oscillator and select as system
clock
External Clock *0to 20 MHz » Write GPIO registers to configure PB3
Drive » Accuracy dependent on external clock  pin for external clock function
source * Unlock and write OSCCTL to select

external system clock
* Apply external clock signal to GPIO

Internal Watchdog  + 10 kHz nominal
Timer Oscillator
required

* Very low power consumption

» Low accuracy; no external components

* Enable WDT if not enabled and wait
until WDT Oscillator is operating.

» Unlock and write Oscillator Control
Register (OSCCTL) to enable and
select oscillator

A Caution: Unintentional accesses to the oscillator control register can actually stop the chip by
switching to a non-functioning oscillator. To prevent this condition, the oscillator con-
trol block employs a register unlocking/locking scheme.

OSC Control Register Unlocking/Locking

To write the oscillator control register, unlock it by making two writes to the OSCCTL
register with the values E7H followed by 18H. A third write to the OSCCTL register
changes the value of the actual register and returns the register to a locked state. Any other
sequence of oscillator control register writes has no effect. The values written to unlock
the register must be ordered correctly, but are not necessarily consecutive. It is possible to
write to or read from other registers within the unlocking/locking operation.

PS022825-0908
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A Caution: 1t is possible to disable the clock failure detection circuitry as well as all functioning

clock sources. In this case, the Z8 Encore! XP F082A4 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.

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

PS022825-0908

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
PAO 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

Oscillator Control
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Table 124. eZ8 CPU Instruction Summary (Continued)

Assembly Symbolic Address Mode Opcode(s) Flags Fetch Instr.
Mnemonic Operation dst  src (Hex) C Z S V D H Cycles Cycles
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 R 50 - - - - - - 2 2
SP « SP + 1 R 51 5 3
POPX dst dst « @SP ER D8 - - - - - = 3 2
SP « SP + 1
PUSH src SP « SP-1 R 70 - - - - - - 2 2
@SP « src R 71 —2 3
IM IF70 3 2
PUSHX src SP « SP -1 ER C8 - - - - - - 3 2
@SP « src
RCF C«0 CF o - - - - - 1 2
RET PC « @SP AF - - - - - = 1 4
SP « SP +2
RL dst ! R 90 R 2 2
D7|136|D5|D4|D3|D2|D1|Do|<J IR o1 ﬁ

dst

RLC dst R 10 e 2 2
= » B

dst

Flags Notation: * = Value is a function of the result of the operation. 0=Resetto 0
— = Unaffected 1=Setto 1
X = Undefined

PS022825-0908 eZ8 CPU Instruction Set
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Opcode Maps

A description of the opcode map data and the abbreviations are provided in Figure 30.
Figure 31 and Figure 32 displays the eZ8 CPU instructions. Table 125 lists Opcode Map

abbreviations.
Opcode
Lower Nibble
Fetch Cycles l Instruction Cycles
4
3.3
Opcode
Upper Nibble — A CcP
R2,R1
First Operand Second Operand
After Assembly After Assembly

Figure 30. Opcode Map Cell Description

PS022825-0908 Opcode Maps
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Table 135. Analog-to-Digital Converter Electrical Characteristics and Timing (Continued)

Vpp=3.0Vto3.6V
Tpo=0°Cto+70°C
(unless otherwise stated)

Symbol Parameter Minimum Typical Maximum Units Conditions
Single-Shot Conversion - 5129 - System All measurements but
Time clock temperature sensor
cycles
10258 Temperature sensor
measurement
Continuous Conversion - 256 - System All measurements but
Time clock temperature sensor
cycles
512 Temperature sensor
measurement
Signal Input Bandwidth - 10 kHz As defined by -3 dB point
Rs Analog Source Impedance® - - 10 kQ  In unbuffered mode
500 kQ In buffered modes
Zin Input Impedance - 150 kQ  Inunbuffered mode at 20
MHz®
10 - MQ  In buffered modes
Vin Input Voltage Range 0 Vpp V  Unbuffered Mode
0.3 Vpp-1.1 V  Buffered Modes
} Note: 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 Vpp = 3.3 V and Tp = +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.
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Figure 43 displays the 20-pin Small Outline Integrated Circuit Package (SOIC) available
for the Z8 Encore! XP FO82A Series devices.

b)
MILLMETER INCH
SYMBOL
20 1 MIN MAX MIN MAX
H H H H H H H H H H A 2.40 2.65 094 104
7 Al 0.10 0.30 004 012
A2 224 2.44 088 096
B 0.36 0.46 014 018
c 0.23 0.30 009 012
£
> D) 12,60 12.95 496 510
£ 7.40 7.60 291 299
@) @ 1.27 BSC 050 BSC
4
H 10.00 10.65 394 419
H H H H H H H H H H h 0.30 0.40 .012 016
1 10 L 0.60 1.00 .024 039
OPTIONAL
P1 IDENTIFIER Q1 0.97 1.07 .038 042
* FJ \ Q1 ,
A2 T A CONTROLLING DIMENSIONS : MM
t n LEADS ARE COPLANAR WITHIN .004 INCH.
‘U» ;
Al B SEATING PLANE \}T
E 0'g
DETAL A

Figure 43. 20-Pin Small Outline Integrated Circuit Package (SOIC)
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LD 205

LDC 205

LDCI 204, 205

LDE 205

LDEI 204, 205

LDX 205

LEA 205

load 205

load constant 204

load constant to/from program memory 205
load constant with auto-increment addresses
205

load effective address 205

load external data 205

load external data to/from data memory and
auto-increment addresses 204

load external to/from data memory and auto-in-
crement addresses 205

load using extended addressing 205

logical AND 205

logical AND/extended addressing 205

logical exclusive OR 206

logical exclusive OR/extended addressing 206
logical instructions 205

logical OR 205

logical OR/extended addressing 206

low power modes 33

master interrupt enable 57

memory
data 17
program 15

mode
CAPTURE 85, 86
CAPTURE/COMPARE 85
CONTINUOUS 84
COUNTER 84
GATED 85
ONE-SHOT 84
PWM 85

modes 85
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MULT 203
multiply 203
multiprocessor mode, UART 103

N

NOP (no operation) 204
notation

b 201

cc 201

DA 201

ER 201

IM 201

IR 201

Ir 201

IRR 201

Irr 201

p 201

R 201

r 201

RA 201

RR 201

rr 201

vector 201

X 201
notational shorthand 201

(0

OCD
architecture 173
auto-baud detector/generator 176
baud rate limits 177
block diagram 173
breakpoints 178
commands 179
control register 184
data format 176
DBG pin to RS-232 Interface 174
debug mode 175
debugger break 206
interface 174
serial errors 177
status register 185
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