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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"

Obsolete

eZ8

8-Bit

20MHz

12C, IrDA, UART/USART
Brown-out Detect/Reset, POR, PWM, WDT
11

4KB (4K x 8)

FLASH

1IKx 8

2.7V ~ 3.6V

A/D 2x10b

Internal

0°C ~ 70°C (TA)

Surface Mount

20-SSOP (0.209", 5.30mm Width)
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Each instance in Revision History refleatshange to this doment from its previous
revision. For more details,fex to the corresponding pages and appropriate links in the

table below.

Revision Page
Date Level Description Number
May 2008 17 Removed Flash Microcontrollers from the title All

throughout the document.

February 16

Updated the flag status for BCLR, BIT, and BSET in 219

2008 Table 126.
December 15 Updated Zilog logo, Zilog text, Disclaimer section,  All
2007 and implemented style guide. Updated Z8 Encore!

8K Series to Z8 Encore! XP F0822 Series Flash
Microcontrollers throughout the document.

June 2007 13
and and
August 2007 14

No Changes. All

December 12
2006

Updated Ordering Information and minor edits done. All

Revision History



Timer 1 Reload Low Byte
T1RL (FOBH - Read/Write)
D7p6D5P4D3P2p1Po]

L Timer1 reload value [7:0]

Timer 1 PWM High Byte
T1IPWMH (FOCH - Read/Write)
D7p6D5P4D3P2p1Po]

L Timer 1 PWM value [15:8]

Timer 1 PWM Low Byte
T1IPWML (FODH - Read/Write)
D7P6D5P4D3P2p1Po]

L Timer 1 PWM value [7:0]

Timer 1 Control O
T1CTLO (FOEH - Read/Write)
D7p6p5D4D3P2p1Do)

L Reserved
Cascade Timer
0 = Timer 1 Input signal is
GPIO pin
1 =Timer 1 Input signal is
Timer O out

Reserved

PS022517-0508
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Timer 1 Control 1
T1CTL1 (FOFH - Read/Write)
D7D6P5[D4P3P2p1 o]

tTimer Mode
000 = One-Shot mode
001 = Continuous mode
010 = Counter mode
011 = PWM mode
100 = Capture mode
101 = Compare mode
110 = Gated mode
111 = Capture/Compare

mode

Prescale Value

000 = Divide by 1
001 = Divide by 2
010 = Divide by 4
011 = Divide by 8
100 = Divide by 16
101 = Divide by 32
110 = Divide by 64
111 = Divide by 128

Timer Input/Output Polarity
Operation of this bit is a

function of
the current operating mode

of the timer

Timer Enable
0 = Timer is disabled
1 = Timer is enabled

UARTO Transmit Data
UOTXD (F40H - Write Only)
D7D6P5[D4P3P2p1PO]

L UARTO transmitter data byte

UARTO Receive Data
UORXD (F40H - Read Only)
D7D6D5[D4P3P2p1P0)|

L UARTO receiver data byte

Control Register Summary
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12C Control
I2CCTL (F52H - Read/Write)

‘D? ‘DG ‘D5 ‘D4 ‘DS ‘DZ ‘Dl ‘DO‘

R Signal Filter Enable
0 = Digital filtering disabled
1 = Low-pass digital filters
enabled
on SDA and SCL input

signals

L—Flush Data
0 = No effect

1 = Clears 12C Data register

Send NAK
0 = Do not send NAK

1 =Send NAK after next byte
received
from slave

L FEnable TDRE Interrupts
0 = Do not generate an

interrupt when
the 12C Data register is
empty
1 = Generate an interrupt
when the 12C
Transmit Data register is
empty

Baud Rate Generator
0 = Interrupts behave as set
by 12C
control
1 = BRG generates an
interrupt when
it counts down to zero

Send STOP Condition
0 = Do not issue STOP

condition after
data transmission is
complete
1 = Issue STOP condition
after data
transmission is complete

Send Start Condition
0 = Do not send Start

Condition
1 = Send Start Condition

12C Enable
0 =12C is disabled

1 =12C is enabled

Control Register Summary



Interrupt Request 0
IRQO (FCOH - Read/Write)
D7D6P5D4D3P2P1D0]

T Lapc Interrupt Request
SPI Interrupt Request

I12C Interrupt Request
UART 0 Transmitter Interrupt

UART 0 Receiver Interrupt

Timer O Interrupt Request

Timer 1 Interrupt Request

Reserved

For all of the above

peripherals:

0 = Peripheral IRQ is not
pending

1 = Peripheral IRQ is
awaiting service

IRQO Enable High Bit

IRQOENH (FC1H - Read/Write)

D7P6p5p4P3P2p1po

TTTT LADC IRQ Enable Hit Bit
SPI IRQ Enable High Bit

12C IRQ Enable High Bit

UART 0 Transmitter IRQ

UART 0 Receiver IRQ Enable

Timer 0 IRQ Enable High Bit

Timer 1 IRQ Enable High Bit

Reserved

PS022517-0508
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Port Input Schmitt-Trigger
Data Register

—Q D Q D 1
System <—‘ <—‘

Clock

VDD
Port Output Control ——

Port Output {\ —
Data Register Q|
DATA i/ ]
Bus —|D Q DO Port
Pin
System
Clock ] ) ): T

Port Data Direction ——

GND

Figure 8. GPIO Port Pin Block Diagram
Table 12. Port Alternate Function Mapping
Port Pin Mnemonic Alternate Function Description
Port A PAO TOIN Timer O Input
PA1 TOOUT Timer 0 Output
PA2 DE UART O Driver Enable
PA3 CTSO UART 0O Clear to Send

PA4 RXDO / IRRX0 UART 0/ IrDA 0 Receive Data
PA5 TXDO/IRTX0 UART 0/IrDA 0 Transmit Data

PA6 SCL 1°C Clock (automatically open-drain)

PA7 SDA 1°C Data (automatically open-drain)
Port B  PBO ANAO ADC Analog Input 0

PB1 ANA1l ADC Analog Input 1

PB2 ANAZ2 ADC Analog Input 2

PB3 ANA3 ADC Analog Input 3

PB4 ANA4 ADC Analog Input 4

PS022517-0508 General-Purpose Input/Output
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The UART is now configured for interruptiden data transmission. Because the UART
Transmit Data Register is empty, an intetris generated immediately. When the UART
Transmit Interrupt is detected, thesasiated ISR performs the following:

1.

Write the UART Control 1 Register to select the outgoing address bit:

— Set the Multiprocessor Bit TransmitteteBT) if sending an address byte, clear it
if sending a data byte.

Write the data byte to the UARTalrsmit Data Register. The transmitter
automatically transfers data to the Transatitft Register and then transmits the data.

Clear the UART Transmit Interrupt bit inetlapplicable Interrupt Request Register.

Execute theRET instruction to returirom the ISR and waits for the Transmit Data
Register to again become empty.

Receiving Data using the Polled Method

Follow the steps below to configuthe UART for polled data reception:

1.

PS022517-0508

Write to the UART Baud Rate High ahdw Byte Registers to set the required
baud rate.

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

Write to the UART Control 1 Register émable Multiprocessor mode functions, if
desired.

Write to the UART Control 0 Register to:

— Set the receive enable IREN) to enable the UARTor data reception

— Enable parity, if required, and if MOIPROCESSOR mode isot enabled, and
select either even or odd parity.

Check thekpa bit in the UART Status 0 Registter determine if the Receive Data
Register contains a valid data byte (indicated by BDK is set to 1 to indicate
available data, continue sbep 6 If the Receive Data Register is empty (indicated by
a 0), continue to monitdhe RDA bit awaiting reception of the valid data.

Read data from the UART Receive DRggister. If operating in Multiprocessor
(9-bit) mode, further actions may be reguidepending on thHdultiprocessor Mode
bits MPMDI[1:0].

Return tcstep 5to receive additional data.

Universal Asynchronous Receiver/Transmitter
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I2C Controller sets thECKT bit and clears the ACK bit in théQ Status register.
Software responds to tiNot Acknowledge interrupt by setting the STOP and FLUSH
bits and clearing the TXIlit The 12C Controller sends the STOP condition on the bus
and clears the STOP and NCKI bits. The $eantion is complete (ignore the following
steps).

17. The fC Controller shifts the data out by thBA signal. After the first bit is sent, the
Transmit Interrupt is asserted.

18. If more bytes remaito be sent, return tstep 14

19. If the last byte is currentlyeing sent, software sets theoP bit of the FC Control
Register (or START bit to initiate a new tsaction). In the STOP case, software also
clears therx1 bit of the FC Control Register at the same time.

20. The ?C Controller completes transmissiontioé last data byte on the SDA signal.

21. The slave can either Acknowledge or Woknowledge the last byte. Because either
the STOP or START bit is already stte NCKI interrupt does not occur.

22. The £C Controller sends the STOP (or RESTART) condition to4Bebls and clears
the STOP (or START) bit.

Read Transaction with a 7-Bit Address

PS022517-0508

Figure 30displays the data transfer format faead operation to a 7-bit addressed slave.
The shaded regions indicatata transferred from théG Controller to slaves and
unshaded regions indicate datnferred from the slaves to tf€IController.

S Slave Address R=1 A Data A Data A P/S

Figure 30. Receive Data Transfer Format for a 7-Bit Addressed Slave

Follow the steps below for a readesgtion to a 7-bit addressed slave:
1. Software writes théC Data Register with a 7-bit Slave address plus the read bit (=1).
2. Software asserts the START bit of tA€ IControl Reqister.

3. Ifthis is a single byte transfer, Software assertsitrebit of the PC Control Register
so that after the first byte dfata has been read by te IController, a Not
Acknowledge is sent to théd Slave.

4. The PC Controller sends the START condition.
5. The EC Controller shifts the addressdaread bit out the SDA signal.

6. If the PC Slave acknowledges the address bYimmthe SDA signal Low during the
next high period of SCL, théC Controller sets the ACK bit in théQ Status register.
Continue withstep 7

12C Controller
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RD—Read

This bit indicates the direction of transfertbé data. It is active High during a read. The
status of this bit is determined Hye least-significant bit of théT Shift register after the
START bit is set.

TAS—Transmit Address State
This bit is active High wite the address is being shifted out of th@ Bhift Register.

DSS—Data Shift State
This bit is active Higlwhile data is being sfted to or from thed4C Shift Reqister.

NCKI—NACK Interrupt

This bit is set high whendot Acknowledge condition is reised or sent and neither the
START nor thesTop bit is active. When set, this bitmgerates an interrupt that can only be
cleared by setting therarT or sTop bit, allowing you to secify whether you want to
perform asToP or a repeatedTART.

I°2C Control Register

The FC Control RegisterTable 73 enables the’C operation.

Table 72. IC Control Register (I2CCTL)

BITS 7 6 5 4 3 2 1 0
FIELD IEN START STOP BIRQ TXI NAK FLUSH FILTEN
RESET 0

R/W R/W R/W1 R/W1 R/W R/W R/W1 w1 R/W
ADDR F52H

PS022517-0508

IEN—I 2C Enable
1 = The FC transmitter and receiver are enabled.
0 = The FC transmitter and receiver are disabled.

START—Send Start Condition

This bit sends the Start condition. €é@rasserted, it is cleared by tR€ IController after it
sends the START condition or if tl&N bit is deasserted. If this bit is 1, it cannot be
cleared to 0 by writing to the register. Aftars bit is set, the Start condition is sent if
there is data in théC Data or ¥C Shift register. If there is no data in one of these regis-
ters, the 4C Controller waits until the data registemritten. If this bit is set while

the PC Controller is shifting oudlata, it generates a START condition after the byte shifts
and the acknowledge pke completes. If th&TOP bit is also set, it also waits until the
STOP condition is sent before sending the START condition.

STOP—Send Stop Condition
This bit causes théC Controller to issue a STOPrutition after the byte in théT Shift
register has completed transmission or afterta isyreceived in a receive operation. Once

12C Controller
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Table 75. 12C Diagnostic State Register (I2CDST)

Product Specification

BITS 7 6 5 4 3 2 0
FIELD SCLIN SDAIN | STPCNT TXRXSTATE

RESET X 0

R/W R

ADDR F55H

SCLIN—Value of Serial Clock input signal
SDAIN—Value of the Serial Data input signal

STPCNT—Value of the internal Stop Count control signal

TXRXSTATE —Value of the internal’C state machine

TXRXSTATE

0_0000
0_0001
0_0010
0_0011
0_0100
0_0101
0_0110
0_0111
0_1000
0_1001
0_1010
0_1011
0_1100
0_1101
0_1110

0_1111

1_0000
10001
10010
10011
10100
1 0101
1 0110

PS022517-0508

State Description

Idle State
START State

Send/Receive data bit 7
Send/Receive data bit 6
Send/Receive data bit 5
Send/Receive data bit 4
Send/Receive data bit 3
Send/Receive data bit 2
Send/Receive data bit 1
Send/Receive data bit 0

Data Acknowledge State

Second half of data Acknowledge State used only for not acknowledge

First part of STOP state

Second part of STOP state
10-bit addressing: Acknowledge State for 2nd address byte

7-bit addressing: Address Acknowledge State

10-bit address: Bit 0 (Least significant bit) of 2nd address byte
7-bit address: Bit 0 (Least significant bit) (R/W) of address byte

Bit 7 (Most significant bit) of 1st address byte

10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:

Bit 6 of 1st address byte
Bit 5 of 1st address byte
Bit 4 of 1st address byte
Bit 3 of 1st address byte
Bit 2 of 1st address byte
Bit 1 of 1st address byte

12C Controller
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5. Re-write the pge written instep 2to the Page Select Register.
6. Write Flash Memory using LDC or LDCI instructions to program the Flash.
7. Repeastep 6to program additional memolgcations on th same page.
8. Write ooH to the Flash Control Register to lock the Flash Controller.
Page Erase

Flash memory can be erasmte page (512 bytes) at a time. Page Erasing the Flash
memory sets all bytes that page to the valuerH. The Page Select Register identifies
the page to be erased. While the Flash @tlet executes the Page Erase operation, the
eZ8 CPU idles but the systenock and on-chip peripherals continue to operate. The eZ8
CPU resumes operation after the Page Evpseation completes. Interrupts that occur
when the Page Erase operation is in progresserviced once the Page Erase operation is
complete. When the Page Erase operati@ornsplete, the Flash Controller returns to its
locked state. Only pages located in unprotected sectors can be erased.

Follow the steps below to perform a Page Erase operation:

Write 0o to the Flash Control Register to reset the Flash Controller.
Write the page to be eragedthe Page Select Register.

Write the first unlock commantsH to the Flash Control Register.
Write the second unlock commasaH to the Flash Control Register.

Re-write the pge written instep 2to the Page Select Register.

o g~ w NP

Write the Page Erase commagsi: to the Flash Control Register.

Mass Erase

The Flash memory cannot be Mass Erased by user code.

Flash Controller Bypass

PS022517-0508

The Flash Controller can be bypassed tedcontrol signals for the Flash memory
brought out to the GPIO pins. Bypassing Btesh Controller allow$aster Programming
algorithms by controlling the Flash programming signals directly.

Flash Controller Bypass is recommended for gang programming applications and large
volume customers who do not require ircait programming of the Flash memory.

For more information on bypassititge Flash Controller, refer fthird-Party Flash Pro-
gramming Support for Z8 Encore! XP, available for download atww.zilog.com

Flash Memory
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INFO_EN—Information Area Enable

0 = Information Area is not selected.

1 = Information Area is selected. Th@#ormation area is mapped into the
Flash Memory address space at addressesi throughFFFFH.

PAGE—Page Select
This 7-bit field selects the Flash memgage for Programming and Page Erase
operations. Flash Memory Address[15:9] = PAGE[6:0].

Flash Sector Protect Register

The Flash Sector Protect Regisfealgle 8§ protects Flash memory sectors from being
programmed or erased from user code. Thsh-Sector Protect Register shares its
Register File address with the Page Selegister. The Flash Sector Protect Register can
be accessed only after writingetrlash Control Register wides. User code can only
write bits in this register to 1 (bitmannot be cleared to O by user code).

Table 86. Flash Sector Protect Register (FPROT)

BITS 7 6 5 4 3 2 1 0
FIELD SECT7 SECT6 SECT5 SECT4 SECT3 SECT2 SECT1 SECTO
RESET 0

R/W R/W1

ADDR FFOH

R/W1 = Register is accessible for Read operations. Register can be written to 1 only (using user code).

A Caution:

PS022517-0508

SECTn—Sector Protect

0 = Sectomn can be programmed or erased from user code.

1 = Secton is protected and cannot be pragymed or erased from user code.
User code can only write bits from 0 to 1.

Flash Frequency High and Low Byte Registers

The Flash Frequency High and Low Byte Registéable 87andTable 8§ combine to
form a 16-bit value, FFREQ, to control fimy for Flash program and erase operations.
The 16-bit Flash Frequency registers musivigten with the system clock frequency in
kHz for Program and Erase operations. The Haslquency value is calculated using the
following equation:

System Clock Frequency

FFREQ[15:0] = {FFREQH[7:0],FFREQL[7:0]} = 1000

Flash programming and erasureis not supported for system clock frequen-
cies below 20 kHz, above 20 MHz, or outside of the valid operating

Flash Memory
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DBG <« Size[7:0]
DBG — 1-65536 data bytes

* Read Program Memory CRC (OEH)—The Read Program Memory CRC command
computes and returns the CRC (cyclic malancy check) of Program Memory using
the 16-bit CRC-CCITT polynomial. If the diee is not in DEBUG mode, this
command returnsrrFrH for the CRC value. Unlike most other OCD Read
commands, there is a delay from issuifighe command untthe OCD returns the
data. The OCD reads the Program Memoajculates the CRC value, and returns the
result. The delay is a function of the Pragrilemory size and is approximately equal
to the system clock period multiplied byethumber of bytes in the Program Memory.

DBG « OEH
DBG —> CRC[15:8]
DBG —» CRC[7:0]

e Step Instruction (L0H)—The Step Instruction ecomand steps one assembly
instruction at the current Program Courteration. If the device is not in DEBUG
mode or the Read Protect Option Biersabled, the OCD ignores this command.

DBG <« 10H

e Stuff Instruction (11H)—The Stuff Instruction command steps one assembly
instruction and allows specification of thesfibyte of the instruction. The remaining
0-4 bytes of the instruction are read frémogram Memory. This command is useful
for stepping over instructions where first byte of the istruction has been
overwritten by a Breakpoint. If the devicenist in DEBUG mode or the Read Protect
Option Bit is enabled, the OCD ignores this command.

DBG <« 11H
DBG <« opcode[7:0]

* Execute Instruction (12H)—The Execute Instruction oamand allows sending an
entire instruction to be executed to thé8&ZPU. This command can also step over
Breakpoints. The number of bytes to send for the instruction depends on the opcode. If
the device is not in DEBUG mode or thea@dProtect Option Bit is enabled, the OCD
ignores this command
DBG <« 12H
DBG « 1-5 byte opcode

On-Chip Debugger Control Register Definitions

OCD Control Register

The OCD Control Register controls the statéhef OCD. This register enters or exits
DEBUG mode and enables the BRK instruetiti can also reset the Z8 Encore! &P
F0822 Series device.

PS022517-0508 On-Chip Debugger
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General Purpose 1/O Port Output Timing
Figure 49andTable 106provide timing information for GPIO Port pins.

TCLK

|
(%)
==

) \

| Tl |
- -«

|
|

Figure 49. GPIO Port Output Timing

Y

_ _\

.

Table 106. GPIO Port Output Timing

Delay (ns)
Parameter Abbreviation Minimum Maximum
GPIO Port pins
T XIN Rise to Port Output Valid Delay - 15
Ty XIN Rise to Port Output Hold Time 2 -

PS022517-0508 Electrical Characteristics
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eZ8 CPU Instruction Set

Assembly Language Programming Introduction

The eZ8 CPU assembly language provides ansiéor writing an application program
without having to be concerned with adta@mory addresses or machine instruction
formats. A program written in assembly langaas called a source program. Assembly
language allows the use of symbolic addressatentify memory locations. It also allows
mnemonic codes (opcodes and operands)i@sent the instructis themselves. The
opcodes identify the struction while the operands represmemory locations, registers,
or immediate data values.

Each assembly language program consistss#ries of symbolic commands called
statements. Each statement can contdiel$a operations, opends and comments.

Labels can be assigned to a particular ircsiton step in a source program. The label iden-
tifies that step in the program asemtry point for use by other instructions.

The assembly language also includes assandilectives that supplement the machine
instruction. The assembler directives, eepdo-ops, are not traattd into a machine
instruction. Rather, the pseudo-ops are imgal as directives that control or assist the
assembly process.

The source program is processed (assembleth)e assembler to obtain a machine
language program called the otfjeode. The object codeagecuted by the eZ8 CPU. An
example segment of an assembly languaggram is detailed ithe following example.

Assembly Language Source Program Example
JP START ; Everything after the semicolon is a comment.

START: ; A label called “START". The first instructiomwf START) in this
; example causes program executiojutap to the point within the
; program where theTarT label occurs.

LD R4, R7 ; A Load (LD) instruction withtwo operands. The first operand,
; Working Register R4, is the sknation. The second operand,
; Working Register R7, is the s@e. The contents of R7 is
; written into R4.

LD 234H, 01H ; Another Load (LD) instruction with two operands.
; The first operand, Extended Mode Register Address,
; is the destination. The satd operand, Immediate Data

: valueoid, is the source. The valwas is written into the
; Register at address 4H.

PS022517-0508 eZ8 CPU Instruction Set
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eZ8 CPU Instruction Classes

PS022517-0508

eZ8 CPU instructions are divided fuimnally into the following groups:
* Arithmetic

¢ Bit Manipulation

* Block Transfer

e CPU Control

* Load

e Logical

* Program Control

* Rotate and Shift

Tables 11&hroughTable 1250n page 218 contain the insttions belonging to each

group and the number of operands requireeéah instruction. Somiastructions appear

in more than one table as these instructiontz&considered as a subset of more than one
category. Within these tables, the source apeiis identified as 'src’, the destination
operand is 'dst’ and a condition code is 'cc’.

Table 118. Arithmetic Instructions

Mnemonic Operands Instruction

ADC dst, src Add with Carry

ADCX dst, src Add with Carry using Extended Addressing
ADD dst, src Add

ADDX dst, src Add using Extended Addressing

CP dst, src Compare

CPC dst, src Compare with Carry

CPCX dst, src Compare with Carry using Extended Addressing
CPX dst, src Compare using Extended Addressing

DA dst Decimal Adjust

DEC dst Decrement

DECW dst Decrement Word

INC dst Increment

INCW dst Increment Word

MULT dst Multiply

eZ8 CPU Instruction Set
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Opcode Maps

A description of the opcode map data and the abbreviations are proviigdria 57and
Table 1270on page 230Figure 58on page 231 aniigure 59on page 232 provide infor-
mation on each of the eZ8 CPU instructions.

Lov(egrC l?l(ijbeble
Fetch Cycles i Instruction Cycles
4
R
3.3
Upggrc &?beble — > A CcP
R2,R1
i e poa ki

Figure 57. Opcode Map Cell Description

PS022517-0508 Opcode Maps

229
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Lower Nibble (Hex)

0 1 2 3 4 5 6 7 8 9 A B C D E F
1.2 2.2 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3 2.3 2.2 2.2 3.2 1.2 1.2
0 § BRK | SRP | ADD | ADD | ADD | ADD | ADD | ADD |ADDX|ADDX | DJNZ| JR LD JP INC | NOP
IM r1,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1 r1,X cc,X r1,IM cc,DA rl
22 2.3 23 24 33 3.4 3.3 3.4 4.3 4.3 See 2nd
1 § RLC | RLC | ADC | ADC | ADC | ADC | ADC | ADC [ADCX|ADCX Opcode
R1 IR1 ri1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1IM |ER2,ER1| IM,ER1 Map
2.2 2.3 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3
2 INC INC [ SUB | SUB [ SUB | SUB | SUB | SUB [SUBX|SUBX
R1 IR1 r1,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 3.4 3.3 3.4 4.3 4.3
3 | DEC | DEC | SBC | SBC | SBC | SBC | SBC | SBC |SBCX|SBCX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2ZR1 | R1,M | IR1IM |ER2,ER1| IM,ER1
2.2 2.3 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3
4 DA DA OR OR OR OR OR OR ORX | ORX
R1 IR1 r1,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 3.4 3.3 3.4 4.3 4.3 1.2
5§ POP | POP | AND | AND | AND | AND | AND | AND |ANDX | ANDX WDT
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1IM |ER2,ER1| IM,ER1
2.2 2.3 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3 1.2
6 JCOM | COM [ TCM | TCM [ TCM | TCM | TCM | TCM [TCMX | TCMX STOP
< R1 IR1 r1,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1
% 22 2.3 23 24 33 3.4 3.3 3.4 4.3 4.3 1.2
o 7 JPUSH|PUSH| T™ ™ ™ ™ ™ ™ TMX | TMX HALT
g R2 IR2 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1IM |ER2,ER1| IM,ER1
= 2.5 2.6 2.5 2.9 3.2 3.3 3.4 3.5 3.4 3.4 1.2
5 8 JDECW|DECW| LDE | LDEI | LDX | LDX [ LDX | LDX | LDX [ LDX DI
% RR1 IRR1 r1,rr2 IrL,Irr2 | r1,ER2 | Ir1,ER2 |IRR2,R1|IRR2,IR1]| r1,rr2,X | rr1,r2,X
> 22 2.3 25 2.9 3.2 3.3 3.4 35 3.3 35 1.2
9 RL RL LDE | LDEI | LDX | LDX | LDX | LDX | LEA | LEA El
R1 IR1 r2,lrrl | Ir2,Irrl | r2,ER1 | Ir2,ER1 |R2,IRR1|IR2,IRR1| r1,r2,X |rrl,r2,X
2.5 2.6 2.3 2.4 3.3 3.4 3.3 3.4 4.3 4.3 1.4
A JINCW | INCW | CP CP CP CP CP CP CPX | CPX RET
RR1 IRR1 r1,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1
22 2.3 23 24 33 3.4 3.3 3.4 4.3 4.3 15
B CLR | CLR | XOR | XOR | XOR | XOR | XOR | XOR | XORX | XORX IRET
R1 IR1 rl,r2 rl,ir2 R2,R1 | IR2,R1 | R1,IM IR1,IM |ER2,ER1| IM,ER1
2.2 2.3 2.5 2.9 2.3 2.9 3.4 3.2 1.2
C J RRC | RRC | LDC | LDCI JP LDC LD [PUSHX RCF
R1 IR1 rd,rr2 | Ird,Irr2 IRR1 Irl,Irr2 r1,r2,X ER2
22 2.3 25 2.9 2.6 2.2 33 34 3.2 1.2
D | SRA | SRA | LDC | LDCI | CALL [BSWAP| CALL | LD |POPX SCF
R1 IR1 r2,Irrl Ir2,lrrl IRR1 R1 DA r2,r1,x ER1
2.2 2.3 2.2 2.3 3.2 3.3 3.2 3.3 4.2 4.2 1.2
E RR RR BIT LD LD LD LD LD LDX | LDX CCF
R1 IR1 p.b,rl r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 2.3 2.6 2.3 2.8 3.3 33 34
F JSWAP|SWAP|TRAP| LD |MULT| LD BTJ BTJ
R1 IR1 Vector Irl,r2 RR1 R2,IR1 | p,b,r1,X | p,b,Ir1,X ' ' '

Figure 58. First Opcode Map
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compare82

compare - extended addressiigt
compare mod&2

compare with carrg14

compare with carry - extended addressiig
complemen®17

complement carry flag15, 216
condition code211

continuous conversion (ADQ}48
continuous modé&l

control register definition, UARTO00
control register, 12A41

counter mode81

CP214

CPC214

CPCX214

CPU and peripheral overvieSy
CPU control instruction216
CPX214

Customer Feedback For2d1
customer feedback for2v0
Customer Informatio251

D

DA 211,214
data register, 12@39
DC characteristicd87
debugger, on-chif71
DEC?214
decimal adjus14
decremenf14
and jump non-zer@17
word 214
DECW 214
destination operangl?2
device, port availabilityl7
DI 216
direct addresg11
disable interrupt216
DJNZ 217
DMA controller5
dst212

PS022517-0508

Z8 Encore! XP® F0822 Series
Product Specification

242

E

El 216
electrical characteristicE85
ADC 199
flash memory and timin@96
GPIO input data sample timirkp0
watch-dog timed 97
enable interrup216
ER211
extended addressing regisiirl
external pin reset3
external RC oscillatot96
eZ8
features3
eZ8 CPU feature8
eZ8 CPU instruction classe44
eZ8 CPU instruction notatio?l0
eZ8 CPU instruction s&09
eZ8 CPU instruction summaBi8

F

FCTL registerl59
features, Z8 Encord!
first opcode maR31
FLAGS 212
flags registe212
flash
controller4
option bit address spadé3
option bit configuration - resdi63
program memory address 000185
flash memory
arrangement54
byte programmind.57
code protectior156
control register definition&59
controller bypas458
electrical characteristics and timiig6
flash control registet59
flash status registdr60
frequency high and low byte registdigl
mass eras&58
operationl55
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