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Table 17. Port Alternate Function Mapping (Non 8-Pin Parts) (Continued)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port B3 PB03 Reserved AFS1[0]: 0
ANAO ADC Analog Input AFS1[0]: 1
PB1 Reserved AFS1[1]: 0
ANA1 ADC Analog Input AFS1[1]: 1
PB2 Reserved AFS1[2]: 0
ANA2 ADC Analog Input AFS1[2]: 1
PB3 CLKIN External Clock Input AFS1[3]: 0
ANA3 ADC Analog Input AFS1[3]: 1
PB4 Reserved AFS1[4]: 0
ANA7 ADC Analog Input AFS1[4]: 1
PB5 Reserved AFS1[5]: 0
Vree? ADC Voltage Reference AFS1[5]: 1
PB6 Reserved AFS1[6]: 0
Reserved AFS1[6]: 1
PB7 Reserved AFS1[7]: 0
Reserved AFS1[7]: 1
Notes:
1. Because there is only a single alternate function for each Port A pin, the Alternate Function Set registers are not

implemented for Port A. Enabling alternate function selections as described in the Port A—C Alternate Function

Subregisters section on page 43 automatically enables the associated alternate function.

Whether PAO/PAG6 take on the timer input or timer output complement function depends on the timer configura-

tion as described in the Timer Pin Signal Operation section on page 83.

Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, alternate function selection as described in

the Port A—C Alternate Function Subregisters section on page 43 must also be enabled.

VREer is available on PB5 in 28-pin products only.

Because there are at most two choices of alternate function for any pin of Port C, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, Alternate Function selection as described in
the Port A—C Alternate Function Subregisters section on page 43 must also be enabled.

VReE is available on PC2 in 20-pin parts only.
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Port A—C Alternate Function Set 1 Subregisters

The Port A-C Alternate Function Setl Subregister (Table 28) is accessed through the Port
A-C Control Register by writing 07H to the Port A-C Address Register. The Alternate
Function Set 1 subregisters selects the alternate function available at a port pin. Alternate
Functions selected by setting or clearing bits of this register are defined in “GPIO Alter-
nate Functions” on page 34.

} Note: Alternate function selection on port pins must also be enabled as described in the Port A—

C Alternate Function Subregisters section on page 43.

Table 28. Port A—C Alternate Function Set 1 Subregisters (PAFS1x)

Bit 7 6 5 4 3 2 1 0
Field PAFS17 | PAFS16 | PAFS15 | PAFS14 | PAFS13 | PAFS12 | PAFS11 | PAFS10
RESET OOH (all ports of 20/28 pin devices); 04H (Port A of 8-pin device)

R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address If 07H in Port A-C Address Register, accessible through the Port A—C Control Register
Bit Description

[7:0] Port Alternate Function Set to 1

PAFS1x 0 = Port Alternate Function selected as defined in Table 15 (see the GPIO Alternate Functions

section on page 34).
1 = Port Alternate Function selected as defined in Table 15 (see the GPIO Alternate Functions
section on page 34).

Note: x indicates the specific GPIO port pin number (7-0).

PS024315-1011 PRELIMINARY GPIO Control Register Definitions



Z8 Encore! XP® F0823 Series
Product Specification

GIXYS 73

enabled, the Timer Output pin changes state (from Low to High or from High to Low) at
timer reload.

Observe the following steps to configure a timer for COUNTER Mode and initiating the
count:
1. Write to the Timer Control Register to:

— Disable the timer.

— Configure the timer for COUNTER Mode.

— Select either the rising edge or falling edge of the Timer Input signal for the count.
This selection 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
only affects the first pass in COUNTER Mode. After the first timer reload in COUN-
TER Mode, counting always begins at the reset value of 0001H. In COUNTER Mode
the Timer High and Low Byte registers must be written with the value 0001H.

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. Configure the associated GP1O port pin for the Timer Input alternate function.

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

7. Write to the Timer Control Register to enable the timer.

In COUNTER Mode, the number of timer input transitions since the timer start is com-
puted via the following equation:

COUNTER Mode Timer Input Transitions = Current Count Value — Start Value

COMPARATOR COUNTER Mode

In COMPARATOR COUNTER Mode, the timer counts input transitions from the analog
comparator output. The TPOL bit in the Timer Control Register selects whether the count
occurs on the rising edge or the falling edge of the comparator output signal. In COMPAR-
ATOR COUNTER Mode, the prescaler is disabled.

PS024315-1011 PRELIMINARY Operation
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Bit 7 6 5 4 3 2 1 0
Field TRH
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
Address FO2H, FOAH

Table 54. Timer 0-1 Reload Low Byte Register (TxRL)
Bit 7 6 5 4 3 2 1 0
Field TRL
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
Address FO3H, FOBH
Bit Description

[7]

(6]

(5]

(4]

(3]

(2]

(1]

[0]

TRH and TRL—Timer Reload Register High and Low
These two bytes form the 16-bit reload value, {TRH[7:0], TRL[7:0]}. This value sets the

maximum count value which initiates a timer reload to 0001H. In COMPARE Mode,
these two bytes form the 16-bit compare value.

PS024315-1011
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Watchdog Timer Reload High Byte Register (WDTH): see page 95
Watchdog Timer Reload Low Byte Register (WDTL): see page 95

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.

Table 60. Watchdog Timer Control Register (WDTCTL)

Bit 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

Address FFOH

Bit Description

[7:0] Watchdog Timer Unlock

WDTUNLK 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, shown in Tables 61 through 63, form the 24-bit reload value that is loaded into the
Watchdog Timer when a WDT instruction executes. The 24-bit reload value ranges across
bits [23:0] to encompass the three bytes {WDTU[7:0], WDTH[7:0], WDTL[7:0]}. Writ-
ing to these registers sets the appropriate Reload Value. Reading from these registers
returns the current Watchdog Timer count value.

A Caution: The 24-bit WDT Reload Value must not be set to a value less than 000004H.

PS024315-1011 PRELIMINARY Watchdog Timer Control Register
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Transmitter Interrupts

The transmitter generates a single interrupt when the Transmit Data Register Empty bit
(TDRE) is set to 1. This indicates that the transmitter is ready to accept new data for trans-
mission. The TDRE interrupt occurs after the Transmit shift register has shifted the first
bit of data out. The Transmit Data Register can now be written with the next character to
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:

* Adata byte is received and is available in the UART Receive Data Register. This inter-
rupt 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 Re-
ceive Data Register. To avoid an overrun error, software must respond to this received
data available condition before the next character is completely received.

} Note: In MULTIPROCESSOR Mode (MPEN = 1), the receive data interrupts are dependent on
the multiprocessor configuration and the most recent address byte.

e A break is received
e Anoverrun 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 O 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

PS024315-1011 PRELIMINARY Operation
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ADC Data High Byte Register

The ADC Data High Byte Register contains the upper eight bits of the ADC output. The

output is an 11-bit two’s complement value. During a single-shot conversion, this value is
invalid. Access to the ADC Data High Byte register is read-only. Reading the ADC Data
High Byte Register latches data in the ADC Low Bits Register.

Table 76. ADC Data High Byte Register (ADCD_H)

Bit 7 6 5 4 3 2 1 0
Field ADCDH

RESET

R/W R R R R
Address F72H

Bit Description

[7:0] ADC Data High Byte

ADCDH This byte contains the upper eight bits of the ADC output. These bits are not valid during a sin-

gle-shot conversion. During a continuous conversion, the most recent conversion output is
held in this register. These bits are undefined after a Reset.

PS024315-1011
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Figure 20. Flash Memory Arrangement

Flash Information Area

The Flash information area is separate from program memory and is mapped to the
address range FEOOH to FFFFH. Not all these addresses are accessible. Factory trim values
for the analog peripherals are stored here. Factory calibration data for the ADC is also
stored here.

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 program-
ming or erasure. These mechanism operate on the page, sector and full-memory levels.

Figure 21 displays a basic Flash Controller flow. The following subsections provide
details about the various operations (Lock, Unlock, Byte Programming, Page Protect,
Page Unprotect, Page Select Page Erase, and Mass Erase) displayed in Figure 21.

PS024315-1011
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Flash Operation Timing Using the Flash Frequency Registers

Before performing either a program or erase operation on Flash memory, you must first
configure the Flash Frequency High and Low Byte registers. The Flash Frequency regis-
ters allow programming and erasing of the Flash with system clock frequencies ranging
from 32kHz (32768 Hz) through 20MHz.

The Flash Frequency High and Low Byte registers combine to form a 16-bit value, FFREQ,
to control timing for Flash program and erase operations. The 16-bit binary Flash Fre-
guency value must contain the system clock frequency (in kHz). This value is calculated
using the following equation:

FFREQ[15:0] = System CIocl;olzrgquency (Hz)

A Caution: Flash programming and erasure are not supported for system clock frequencies below

32kHz (32768 Hz) or above 20 MHz. The Flash Frequency High and Low Byte registers
must be loaded with the correct value to ensure operation of Z8 Encore! XP F0823 Series
devices.

Flash Code Protection Against External Access

The user code contained within the Flash memory can be protected against external access
with the On-Chip Debugger. Programming the FRP Flash Option Bit prevents reading of
the user code with the On-Chip Debugger. For more information, see the Flash Option Bits
section on page 146 and the On-Chip Debugger chapter on page 156.

Flash Code Protection Against Accidental Program and
Erasure

PS024315-1011

F0823 Series provides several levels of protection against accidental program and erasure
of the Flash memory contents. This protection is provided by a combination of the Flash
Option bits, the register locking mechanism, the page select redundancy and the sector
level protection control of the Flash Controller.

Flash Code Protection Using the Flash Option Bits

The FRP and FWP Flash Option Bits combine to provide three levels of Flash Program
Memory protection as listed in Table 80. For more information, see the Flash Option Bits
section on page 146.

PRELIMINARY Operation
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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 e28 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
value 63H to the Flash Control Register initiates the Mass Erase operation. While the
Flash Controller executes the Mass Erase operation, the eZ8 CPU idles but the system
clock and on-chip peripherals continue to operate. Using the On-Chip Debugger, poll the
Flash Status Register to determine when the Mass Erase operation is complete. When the
Mass Erase is complete, the Flash Controller returns to its locked state.

Flash Controller Bypass

The Flash Controller can be bypassed and the control signals for the Flash memory
brought out to the GPIO pins. Bypassing the Flash Controller allows faster Row Program-
ming algorithms by controlling the Flash programming signals directly.

Row programing is recommended for gang programming applications and large volume
customers who do not require in-circuit initial programming of the Flash memory. Page
Erase operations are also supported when the Flash Controller is bypassed.

For more information about bypassing the Flash Controller, refer to the Zilog application
note titled, Third-Party Flash Programming Support for Z8 Encore! MCUs (AN0117),
available for download at www.zilog.com.

Flash Controller Behavior in DEBUG Mode

The following changes in behavior of the Flash Controller occur when the Flash Control-
ler is accessed using the On-Chip Debugger:

* The Flash Write Protect option bit is ignored

* The Flash Sector Protect register is ignored for programming and erase operations

PS024315-1011 PRELIMINARY Operation
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Table 81. Flash Control Register (FCTL)

Bit 7 6 5 4 3 2 1 0
Field FCMD
RESET 0 0 0 0 0 0 0 0
R/W w w w w w w w w
Address FF8H
Bit Description
[7:0] Flash Command
FCMD 73H = First unlock command.

8CH = Second unlock command.
95H = Page Erase command (must be third command in sequence to initiate Page Erase).
63H = Mass Erase command (must be third command in sequence to initiate Mass Erase).
5EH = Enable Flash Sector Protect Register Access.

PS024315-1011
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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 sup-

ported for system clock frequencies below 20kHz or above 20MHz.

Table 85. Flash Frequency High Byte Register (FFREQH)

Bit 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/W R/W R/W R/W R/W R/W
Address FFAH
Bit Description
[7:0] Flash Frequency High Byte
FFREQH High byte of the 16-bit Flash Frequency value.
Table 86. Flash Frequency Low Byte Register (FFREQL)
Bit 7 6 5 4 3 2 1 0
Field FFREQL
RESET 0
R/W R/W
Address FFBH
Bit Description
[7:0] Flash Frequency Low Byte

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

PS024315-1011
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Bit

Description

[7:5]

Reserved
These bits are reserved and must be programmed to 111 during writes and to 111 when read.

[4]
XTLDIS

State of Crystal Oscillator at Reset

This bit only enables the crystal oscillator. Its selection as a system clock must be performed
manually.

0 = The crystal oscillator is enabled during reset, resulting in longer reset timing.

1 = The crystal oscillator is disabled during reset, resulting in shorter reset timing.

Caution: Programming the XTLDIS bit to zero on 8-pin versions of FO823 Series devices pre-
vents any further communication via the debug pin due to the X,y and DBG functions being
shared on pin 2 of the 8-pin package. Do not program this bit to zero on 8-pin devices unless
no further debugging or Flash programming is required.

[3:0]

Reserved
These bits are reserved and must be programmed to 1111 during writes and to 1111 when read.

Trim Bit Address Space

All available trim bit addresses and their functions are listed in Tables 91 through 93.

Table 91. Trim Options Bits at Address 0000H

Bit 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
Address Information Page Memory 0020H

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

Bit

Description

[7:0]

Reserved
These bits are reserved. Altering this register may result in incorrect device operation.

PS024315-1011
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On-Chip Debugger

Z8 Encore! XP F0823 Series devices contain an integrated On-Chip Debugger (OCD)
which provides advanced debugging features that include:

Single pin interface

Reading and writing of the register file

Reading and writing of program and data memory
Setting of breakpoints and watchpoints

Executing eZ8 CPU instructions

Debug pin sharing with general-purpose input-output function to maximize the pins
available

Architecture

The on-chip debugger consists of four primary functional blocks: transmitter, receiver,
auto-baud detector/generator, and debug controller. Figure 22 displays the architecture of
the OCD.

System Clock

Auto-Baud
- Detector/Generator

DBG Pin

<

eZ8 CPU Control

Transmitter <

Debug Controller

° Y o Receiver

-
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Figure 22. On-Chip Debugger Block Diagram
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Table 102. OCD Control Register (OCDCTL)
Bit 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
Bit Description
[7] DEBUG Mode
DBGMODE 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 = F0823 Series device is operating in NORMAL Mode.
1 = F0823 Series device is in DEBUG Mode.
[6] Breakpoint Enable
BRKEN This bit controls the behavior of the BRK instruction (opcode O0H). By default, breakpoints
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 automati-
cally set to 1.
0 = Breakpoints are disabled.
1 = Breakpoints are enabled.
[5] Debug Acknowledge
DBGACK  This bit enables the debug acknowledge feature. If this bit is set to 1, the OCD sends a
Debug Acknowledge character (FFH) to the host when a Breakpoint occurs.
0 = Debug Acknowledge is disabled.
1 = Debug Acknowledge is enabled.
[4:1] Reserved
These bits are reserved and must be 00000 when read.
[0] Reset
RST Setting this bit to 1 resets the Z8F04xA family device. The device goes through a normal

Power-On Reset sequence with the exception that the OCD is not reset. This bit is automat-
ically cleared to O at the end of reset.

0 = No effect.

1 = Reset the Flash Read Protect Option Bit device.

PS024315-1011
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conditions, do not enable the clock failure circuitry (POFEN must be deasserted in the
OSCCTL Register).

Watchdog Timer Failure

In the event of a Watchdog Timer oscillator failure, a similar non-maskable interrupt-like
event is issued. This event does not trigger an attendant clock switch-over, but alerts the
CPU of the failure. After a Watchdog Timer failure, it is no longer possible to detect a pri-
mary oscillator failure. The failure detection circuitry does not function if the Watchdog
Timer is used as the primary oscillator or if the Watchdog Timer oscillator has been dis-
abled. For either of these cases, it is necessary to disable the detection circuitry by deas-
serting the WDFEN bit of the OSCCTL Register.

The Watchdog Timer oscillator failure detection circuit counts system clocks while
searching for a Watchdog Timer clock. The logic counts 8004 system clock cycles before
determining that a failure has occurred. The system clock rate determines the speed at
which the Watchdog Timer failure can be detected. A very slow system clock results in
very slow detection times.

A Caution: It is possible to disable the clock failure detection circuitry as well as all functioning
clock sources. In this case, the Z8 Encore! XP F0823 Series device ceases functioning
and can only be recovered by Power-On Reset.

Oscillator Control Register Definitions

The following section provides the bit definitions for the Oscillator Control Register.

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.

PS024315-1011 PRELIMINARY Oscillator Control Register Definitions
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Table 115. Logical Instructions

Mnemonic Operands Instruction

AND dst, src Logical AND

ANDX dst, src Logical AND using Extended Addressing

COM dst Complement

OR dst, src Logical OR

ORX dst, src Logical OR using Extended Addressing

XOR dst, src Logical Exclusive OR

XORX dst, src Logical Exclusive OR using Extended Addressing
Table 116. Program Control Instructions

Mnemonic Operands Instruction

BRK — On-Chip Debugger Break

BTJ p, bit, src, DA  Bit Test and Jump

BTJINZ bit, src, DA Bit Test and Jump if Non-Zero

BTJZ bit, src, DA Bit Test and Jump if Zero

CALL dst Call Procedure

DJINZ dst, src, RA Decrement and Jump Non-Zero

IRET — Interrupt Return

JP dst Jump

JP cc dst Jump Conditional

JR DA Jump Relative

JR cc DA Jump Relative Conditional

RET — Return

TRAP vector Software Trap
Table 117. Rotate and Shift Instructions

Mnemonic Operands Instruction

BSWAP dst Bit Swap

RL dst Rotate Left

RLC dst Rotate Left through Carry

PS024315-1011
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Address
Assembly Mode Opcode(s) Flags Fetch Instr.
Mnemonic Symbolic Operation  dst src (Hex) Z SV H Cycles Cycles
TCM dst, src (NOT dst) AND src r r 62 * * 0 - 2 3
r Ir 63 2 4
R R 64 3 3
R IR 65 3 4
R IM 66 3 3
IR IM 67 3 4
TCMX dst, src  (NOT dst) AND src ER ER 68 * * 0 - 4 3
ER IM 69 4 3
TM dst, src dst AND src r r 72 * * 0 - 2 3
r Ir 73 2 4
R R 74 3 3
R IR 75 3 4
R IM 76 3 3
IR IM 77 3 4
TMX dst, src dst AND src ER ER 78 * * 0 - 4 3
ER M 79 4 3
TRAP Vector SP« SP-2 Vector F2 - - = - 2 6
@SP « PC
SP«SP-1
@SP « FLAGS
PC « @Vector
WDT 5F - - - - 1 2

Note: Flags Notation:

* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto 1.
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compare with carry - extended addressing 178
complement 181

complement carry flag 179, 180
condition code 176

continuous conversion (ADC) 124
CONTINUOUS mode 88

control register definition, UART 108
Control Registers 13, 16

COUNTER modes 89

CP 178

CPC 178

CPCX 178

CPU and peripheral overview 4

CPU control instructions 180

CPX 178

Customer Support 230

D

DA 176, 178

data memory 15

DC characteristics 197
debugger, on-chip 156
DEC 178

decimal adjust 178
decrement 178

decrement and jump non-zero 181
decrement word 178
DECW 178

destination operand 177
device, port availability 33
DI 180

direct address 176

disable interrupts 180
DJNZ 181

dst 177

E

El 180

electrical characteristics 196
ADC 203
flash memory and timing 202
GPIO input data sample timing 204
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GIXYS 222

Watchdog Timer 202, 204
enable interrupt 180
ER 176
extended addressing register 176
external pin reset 25
eZ8 CPU features 4
eZ8 CPU instruction classes 178
eZ8 CPU instruction notation 176
eZ8 CPU instruction set 174
eZ8 CPU instruction summary 182

F

FCTL register 141, 148, 149
features, Z8 Encore! 1
first opcode map 194
FLAGS 177
flags register 177
flash
controller 4
option bit address space 149
option bit configuration - reset 146
program memory address 0000H 149
program memory address 0001H 150
flash memory 134
arrangement 135
byte programming 139
code protection 137
configurations 134
control register definitions 141, 148
controller bypass 140
electrical characteristics and timing 202
flash control register 141, 148, 149
flash option bits 138
flash status register 142
flow chart 136
frequency high and low byte registers 144
mass erase 139
operation 135
operation timing 137
page erase 139
page select register 142, 144
FPS register 142, 144
FSTAT register 142
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read OCD revision (00H) 163
read OCD status register (02H) 163
read program counter (07H) 164
read program memory (0BH) 164
read program memory CRC (0EH) 165
read register (09H) 164
read runtime counter (O3H) 163
step instruction (10H) 165
stuff instruction (11H) 166
write data memory (OCH) 165
write OCD control register (04H) 163
write program counter (06H) 163
write program memory (0AH) 164
write register (08H) 164

on-chip debugger (OCD) 156

on-chip debugger signals 10

ONE-SHOT mode 88

opcode map
abbreviations 193
cell description 192
first 194
second after 1FH 195

Operational Description 21, 30, 33, 69, 91, 97, 117,

121, 132, 134, 146, 156, 169, 173

OR 181

ordering information 211

ORX 181

P

p 176

Packaging 210

part selection guide 2

PC 177

peripheral AC and DC electrical characteristics 201
pin characteristics 11

Pin Descriptions 7

polarity 176

POP 180

pop using extended addressing 180
POPX 180

port availability, device 33

port input timing (GP10O) 205

port output timing, GP1O 206
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power supply signals 10

Power-on and Voltage Brownout electrical charac-
teristics and timing 201

Power-On Reset (POR) 23

program control instructions 181

program counter 177

program memory 13

PUSH 180

push using extended addressing 180

PUSHX 180

PWM mode 89

PxADDR register 41

PXCTL register 42

R

R 176
r176
RA
register address 177
RCF 179, 180
receive
IrDA data 119
receiving UART data-interrupt-driven method 102
receiving UART data-polled method 101
register 176
ADC control (ADCCTL) 126, 129
ADC data high byte (ADCDH) 130
ADC data low bits (ADCDL) 131
flash control (FCTL) 141, 148, 149
flash high and low byte (FFREQH and FRE-
EQL) 144
flash page select (FPS) 142, 144
flash status (FSTAT) 142
GPIO port A-H address (PXADDR) 41
GPIO port A-H alternate function sub-registers
44
GPIO port A-H control address (PxCTL) 42
GPIO port A-H data direction sub-registers 43
OCD control 166
OCD status 168
UARTX baud rate high byte (UxBRH) 115
UARTX baud rate low byte (UxBRL) 115
UARTX Control 0 (UxCTLO) 112, 115
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