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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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Part Selection Guide

Table 1 lists the basic features available for each device within the Z8 Encore! F0830 
Series product line. See the Ordering Information chapter on page 200 for details.

Table 1. Z8 Encore! F0830 Series Family Part Selection Guide 

Part
Number

Flash
(KB)

RAM
(B)

NVDS
(64B) ADC

Z8F1232 12 256 No Yes

Z8F1233 12 256 No No

Z8F0830 8 256 Yes Yes

Z8F0831 8 256 Yes No

Z8F0430 4 256 Yes Yes

Z8F0431 4 256 Yes No

Z8F0230 2 256 Yes Yes

Z8F0231 2 256 Yes No

Z8F0130 1 256 Yes Yes

Z8F0131 1 256 Yes No
PS025113-1212 Part Selection Guide
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Port C3 PC0 Reserved AFS1[0]: 0

ANA4/CINP ADC or comparator input AFS1[0]: 1

PC1 Reserved AFS1[1]: 0

ANA5/CINN ADC or comparator input AFS1[1]: 1

PC2 Reserved AFS1[2]: 0

ANA6 ADC analog input AFS1[2]: 1

PC3 COUT Comparator output AFS1[3]: 0

Reserved AFS1[3]: 1

PC4 Reserved AFS1[4]: 0

AFS1[4]: 1

PC5 Reserved AFS1[5]: 0

AFS1[5]: 1

PC6 Reserved AFS1[6]: 0

AFS1[6]: 1

PC7 Reserved AFS1[7]: 0

AFS1[7]: 1

Port D1 PD0 RESET Default to be Reset function N/A

Table 16. Port Alternate Function Mapping (Continued)

Port Pin Mnemonic Alternate Function Description
Alternate Function 
Set Register AFS1

Notes:
1. Because there is only a single alternate function for each Port A and Port D (PD0) pin, the Alternate Function 

Set registers are not implemented for Port A and Port D (PD0). Enabling alternate function selections (as 
described in the Port A–D Alternate Function Subregisters section on page 42) automatically enables the asso-
ciated alternate function.

2. Because there are at most two choices of alternate functions for any Port B pin, the AFS2 Alternate Function Set 
Register is implemented but is not used to select the function. Additionally, alternate function selection (as 
described in the Port A–D Alternate Function Subregisters section on page 42) must also be enabled.

3. Because there are at most two choices of alternate functions for any Port C pin, the AFS2 Alternate Function Set 
Register is implemented but is not used to select the function. Additionally, alternate function selection (as 
described in the Port A–D Alternate Function Subregisters section on page 42) must also be enabled.
PS025113-1212 External Clock Setup
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Architecture

Figure 9 displays the Interrupt Controller block diagram.

Operation

This section describes the operational aspects of the following functions.

Master Interrupt Enable: see page 55

Interrupt Vectors and Priority: see page 56

Interrupt Assertion: see page 56

Software Interrupt Assertion: see page 57

Master Interrupt Enable

The master interrupt enable bit (IRQE) in the Interrupt Control Register globally enables 
and disables the interrupts.

Interrupts are globally enabled by any of the following actions:

• Execution of an EI (enable interrupt) instruction

• Execution of an IRET (return from interrupt) instruction

Figure 9. Interrupt Controller Block Diagram
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Interrupt Request 1 Register

The Interrupt Request 1 (IRQ1) Register, shown in Table 36, stores interrupt requests for 
both vectored and polled interrupts. When a request is sent to the Interrupt Controller, the 
corresponding bit in the IRQ1 Register becomes 1. If interrupts are globally enabled (vec-
tored interrupts), the Interrupt Controller passes an interrupt request to the eZ8 CPU. If 
interrupts are globally disabled (polled interrupts), the eZ8 CPU can read the Interrupt 
Request 1 Register to determine if any interrupt requests are pending.

Table 36. Interrupt Request 1 Register (IRQ1)

Bit 7 6 5 4 3 2 1 0

Field PA7I PA6CI PA5I PA4I PA3I PA2I PA1I PA0I

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 FC3H

Bit Description 

[7]
PA7I

Port A7
0 = No interrupt request is pending for GPIO Port A.
1 = An interrupt request from GPIO Port A.

[6]
PA6CI

Port A6 or Comparator Interrupt Request
0 = No interrupt request is pending for GPIO Port A or comparator.
1 = An interrupt request from GPIO Port A or comparator.

[5]
PAxI

Port A Pin x Interrupt Request
0 = No interrupt request is pending for GPIO Port A pin x.
1 = An interrupt request from GPIO Port A pin x is awaiting service.

Note: x indicates the specific GPIO port pin number (5–0).
PS025113-1212 Interrupt Control Register Definitions
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IRQ1 Enable High and Low Bit Registers

Table 41 describes the priority control for IRQ1. The IRQ1 Enable High and Low Bit reg-
isters, shown in Tables 42 and 43, form a priority-encoded enabling service for interrupts 
in the Interrupt Request 1 Register. Priority is generated by setting the bits in each register.

Table 41. IRQ1 Enable and Priority Encoding

IRQ1ENH[x] IRQ1ENL[x] Priority Description

0 0 Disabled Disabled

0 1 Level 1 Low

1 0 Level 2 Nominal

1 1 Level 3 High

Note: x indicates register bits in the address range 7–0.

Table 42. IRQ1 Enable High Bit Register (IRQ1ENH)

Bit 7 6 5 4 3 2 1 0

Field PA7ENH PA6CENH PA5ENH PA4ENH PA3ENH PA2ENH PA1ENH PA0ENH

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 FC4H

Bit Description 

[7]
PA7ENH

Port A Bit[7] Interrupt Request Enable High Bit

[6]
PA6CENH

Port A Bit[7] or Comparator Interrupt Request Enable High Bit

[5:0]
PAxENH

Port A Bit[x] Interrupt Request Enable High Bit
See the interrupt port select register for selection of either Port A or Port D as the interrupt 
source.

Note: x indicates register bits in the address range 5–0.
PS025113-1212 Interrupt Control Register Definitions
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Operation

The ADC converts the analog input, ANAX, to a 10-bit digital representation. The equa-
tion for calculating the digital value is represented by:

Assuming zero gain and offset errors, any voltage outside the ADC input limits of AVSS 
and VREF returns all 0s or 1s, respectively. A new conversion can be initiated by a soft-
ware to the ADC Control Register’s start bit.

Initiating a new conversion, stops any conversion currently in progress and begins a new 
conversion. To avoid disrupting a conversion already in progress, the START bit can be 
read to determine ADC operation status (busy or available).

Figure 11. Analog-to-Digital Converter Block Diagram
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Flash Memory

The products in the Z8 Encore! F0830 Series features either 1 KB (1024 bytes with 
NVDS), 2 KB (2048 bytes with NVDS), 4 KB (4096 bytes with NVDS), 8 KB (8192 bytes 
with NVDS) or 12 KB (12288 bytes with no NVDS) of nonvolatile Flash memory with 
read/write/erase capability. Flash memory can be programmed and erased in-circuit by 
either user code or through the On-Chip Debugger. 

The Flash memory array is arranged in pages with 512 bytes per page. The 512-byte page 
is the minimum Flash block size that can be erased. Each page is divided into eight rows 
of 64 bytes.

For program/data protection, Flash memory is also divided into sectors. In the Z8 Encore! 
F0830 Series, each sector maps to one page (for 1 KB, 2 KB and 4 KB devices), two pages 
(8 KB device) or three pages (12 KB device).

The first two bytes of Flash program memory is used as Flash option bits. For more infor-
mation, see the Flash Option Bits chapter on page 124.

Table 69 lists the Flash memory configuration for each device in the Z8 Encore! F0830 
Series. Figures 14 through 18 display the memory arrangements for each Flash memory 
size.

Table 69. Z8 Encore! F0830 Series Flash Memory Configuration

Part Number
Flash Size
KB (Bytes) Flash Pages

Program 
Memory

Addresses
Flash Sector
Size (bytes)

Z8F123x 12 (12,288) 24 0000H–2FFFH 1536

Z8F083x 8 (8196) 16 0000H–1FFFH 1024

Z8F043x 4 (4096) 8 0000H–0FFFH 512

Z8F023x 2 (2048) 4 0000H–07FFH 512

Z8F013x 1 (1024) 2 0000H–03FFH 512

Figure 14. 1K Flash with NVDS
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Internal Precision Oscillator

The Internal Precision Oscillator (IPO) is designed for use without external components. 
The user can either manually trim the oscillator for a nonstandard frequency or use the 
automatic factory-trimmed version to achieve a 5.53 MHz frequency with ± 4% accuracy 
and 45%~55% duty cycle over the operating temperature and supply voltage of the device. 
The maximum start-up time of the IPO is 25 µs. IPO features include:

• On-chip RC oscillator that does not require external components

• Output frequency of either 5.53 MHz or 32.8 kHz (contains both a FAST and a SLOW 
mode)

• Trimming possible through Flash option bits, with user override

• Elimination of crystals or ceramic resonators in applications where high timing accu-
racy is not required

Operation

The internal oscillator is an RC relaxation oscillator with a minimized sensitivity to power 
supply variations. By using ratio-tracking thresholds, the effect of power supply voltage is 
cancelled out. The dominant source of oscillator error is the absolute variance of chip-
level fabricated components, such as capacitors. An 8-bit trimming register, incorporated 
into the design, compensates for absolute variation of oscillator frequency. Once trimmed, 
the oscillator frequency is stable and does not require subsequent calibration. Trimming 
was performed during manufacturing and is not necessary for the user to repeat unless a 
frequency other than 5.53 MHz (FAST mode) or 32.8 kHz (SLOW mode) is required.

The user can power down the IPO block for minimum system power.

By default, the oscillator is configured through the Flash option bits. However, the user 
code can override these trim values, as described in the Trim Bit Address Space section on 
page 129.

Select one of two frequencies for the oscillator: 5.53 MHz or 32.8 kHz, using the OSCSEL 
bits described in the Oscillator Control chapter on page 151.

Note:
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 eZ8 CPU Instruction Set

This chapter describes the following features of the eZ8 CPU instruction set:

Assembly Language Programming Introduction: see page 162

Assembly Language Syntax: see page 163

eZ8 CPU Instruction Notation: see page 164

eZ8 CPU Instruction Classes: see page 166

eZ8 CPU Instruction Summary: see page 171

Assembly Language Programming Introduction

The eZ8 CPU assembly language provides a means for writing an application program 
without concern for actual memory addresses or machine instruction formats. A program 
written in assembly language is called a source program. Assembly language allows the 
use of symbolic addresses to identify memory locations. It also allows mnemonic codes 
(op codes and operands) to represent the instructions themselves. The op codes identify 
the instruction while the operands represent memory locations, registers or immediate data 
values.

Each assembly language program consists of a series of symbolic commands called state-
ments. Each statement contains labels, operations, operands and comments.

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

The assembly language also includes assembler directives that supplement the machine 
instruction. The assembler directives, or pseudo-ops, are not translated into a machine 
instruction. Rather, these pseudo-ops are interpreted as directives that control or assist the 
assembly process.

The source program is processed (assembled) by the assembler to obtain a machine lan-
guage program called the object code. The object code is executed by the eZ8 CPU. An 
example segment of an assembly language program is provided in the following example.
PS025113-1212 eZ8 CPU Instruction Set



Z8 Encore!® F0830 Series
Product Specification

180
Op Code Maps

A description of the opcode map data and the abbreviations are provided in Figure 28. 
Table 114 on page 181 lists opcode map abbreviations.

Figure 28. Op Code Map Cell Description

CP

3.3

R2,R1

A

4

Op Code
Lower Nibble

Second Operand
After Assembly

First Operand
After Assembly

Op Code
Upper Nibble

Instruction CyclesFetch Cycles
PS025113-1212 Op Code Maps



Z8 Encore!® F0830 Series
Product Specification

182
Figures 29 and 30 provide information about each of the eZ8 CPU instructions. 

Figure 29. First Op Code Map
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Ordering Information

Order your F0830 Series products from Zilog using the part numbers shown in Table 128. 
For more information about ordering, please consult your local Zilog sales office. The 
Sales Location page on the Zilog website lists all regional offices.

Table 128. Z8 Encore! XP F0830 Series Ordering Matrix

Part Number Flash RAM NVDS
ADC 

Channels Description

Z8 Encore! F0830 Series MCUs with 12 KB Flash

Standard Temperature: 0°C to 70°C

Z8F1232SH020SG 12 KB 256 No 7 SOIC 20-pin

Z8F1232HH020SG 12 KB 256 No 7 SSOP 20-pin

Z8F1232PH020SG 12 KB 256 No 7 PDIP 20-pin

Z8F1232QH020SG 12 KB 256 No 7 QFN 20-pin

Z8F1233SH020SG 12 KB 256 No 0 SOIC 20-pin

Z8F1233HH020SG 12 KB 256 No 0 SSOP 20-pin

Z8F1233PH020SG 12 KB 256 No 0 PDIP 20-pin

Z8F1233QH020SG 12 KB 256 No 0 QFN 20-pin

Z8F1232SJ020SG 12 KB 256 No 8 SOIC 28-pin

Z8F1232HJ020SG 12 KB 256 No 8 SSOP 28-pin

Z8F1232PJ020SG 12 KB 256 No 8 PDIP 28-pin

Z8F1232QJ020SG 12 KB 256 No 8 QFN 28-pin

Z8F1233SJ020SG 12 KB 256 No 0 SOIC 28-pin

Z8F1233HJ020SG 12 KB 256 No 0 SSOP 28-pin

Z8F1233PJ020SG 12 KB 256 No 0 PDIP 28-pin

Z8F1233QJ020SG 12 KB 256 No 0 QFN 28-pin

Extended Temperature: –40°C to 105°C

Z8F1232SH020EG 12 KB 256 No 7 SOIC 20-pin

Z8F1232HH020EG 12 KB 256 No 7 SSOP 20-pin

Z8F1232PH020EG 12 KB 256 No 7 PDIP 20-pin

Z8F1232QH020EG 12 KB 256 No 7 QFN 20-pin

Z8F1233SH020EG 12 KB 256 No 0 SOIC 20-pin

Z8F1233HH020EG 12 KB 256 No 0 SSOP 20-pin

Z8F1233PH020EG 12 KB 256 No 0 PDIP 20-pin
PS025113-1212 Ordering Information
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Hex Address: F05

Hex Address: F06

Hex Address: F07

Hex Address: F08

Table 135. Timer 0 PWM Low Byte Register (T0PWML)

Bit 7 6 5 4 3 2 1 0

Field PWML

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 F05H

Table 136. Timer 0 Control Register 0 (T0CTL0)

Bit 7 6 5 4 3 2 1 0

Field TMODEHI TICONFIG Reserved PWMD INPCAP

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 F06H

Table 137. Timer 0 Control Register 1 (T0CTL1)

Bit 7 6 5 4 3 2 1 0

Field TEN TPOL PRES TMODE

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 F07H

Table 138. Timer 1 High Byte Register (T1H)

Bit 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

Address F08H
PS025113-1212 Timer 0
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Hex Address: FC5

Hex Address: FC6

Hex Address: FC7

Hex Address: FC8

Table 162. IRQ1 Enable Low Bit Register (IRQ1ENL)

Bit 7 6 5 4 3 2 1 0

Field PA7ENL PA6CENL PA5ENL PA4ENL PA3ENL PA2ENL PA1ENL PA0ENL

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 FC5H

Table 163. Interrupt Request 2 Register (IRQ2)

Bit 7 6 5 4 3 2 1 0

Field Reserved PC3I PC2I PC1I PC0I

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 FC6H

Table 164. IRQ2 Enable High Bit Register (IRQ2ENH)

Bit 7 6 5 4 3 2 1 0

Field Reserved C3ENH C2ENH C1ENH C0ENH

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 FC7H

Table 165. IRQ2 Enable Low Bit Register (IRQ2ENL)

Bit 7 6 5 4 3 2 1 0

Field Reserved C3ENL C2ENL C1ENL C0ENL

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 FC8H
PS025113-1212 Interrupt Controller
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JP 169
LD 168
LDC 168
LDCI 167, 168
LDE 168
LDEI 167
LDX 168
LEA 168
load 168
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NOP 168
OR 169
ORX 169
POP 168
POPX 168
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PUSH 168
PUSHX 168
RCF 167, 168
RET 169
RL 169
RLC 169
rotate and shift 169
RR 170
RRC 170
SBC 167
SCF 167, 168
SRA 170
SRL 170
SRP 168
STOP 168
SUB 167
SUBX 167
SWAP 170
TCM 167
TCMX 167
TM 167
TMX 167
TRAP 169
watch-dog timer refresh 168
XOR 169
XORX 169
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register definitions 57
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interrupt request 0 register 58
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IRR 164
Irr 164
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