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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"

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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Connectivity -

Peripherals Brown-out Detect/Reset, LED, POR, PWM, WDT

Number of I/O 23

Program Memory Size 8KB (8K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256 x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 8x10b

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Through Hole

Package / Case 28-DIP (0.600", 15.24mm)
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DO NOT USE THIS PRODUCT IN LIFE SUPPORT SYSTEMS.

LIFE SUPPORT POLICY

ZILOG’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE 
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF 
THE PRESIDENT AND GENERAL COUNSEL OF ZILOG CORPORATION. 

As used herein

Life support devices or systems are devices which (a) are intended for surgical implant into the body or (b) 
support or sustain life and whose failure to perform when properly used in accordance with instructions for 
use provided in the labeling can be reasonably expected to result in a significant injury to the user. A criti-
cal component is any component in a life support device or system whose failure to perform can be reason-
ably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

Document Disclaimer

©2012 Zilog, Inc. All rights reserved. Information in this publication concerning the devices, applications 
or technology described is intended to suggest possible uses and may be superseded. ZILOG, INC. DOES 
NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY OF THE 
INFORMATION, DEVICES or TECHNOLOGY DESCRIBED IN THIS DOCUMENT. ZILOG ALSO 
DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY INFRINGEMENT RELATED 
IN ANY MANNER TO USE OF INFORMATION, DEVICES or TECHNOLOGY DESCRIBED 
HEREIN OR OTHERWISE. The information contained within this document has been verified according 
to the general principles of electrical and mechanical engineering. 

Z8, Z8 Encore! and Z8 Encore! XP are trademarks or registered trademarks of Zilog, Inc. All other product 
or service names are the property of their respective owners.

Warning:
PS025113-1212 Disclaimer
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Pin Description

The Z8 Encore! F0830 Series products are available in a variety of package styles and pin 
configurations. This chapter describes the signals and the pin configurations for each of 
the package styles. For information about the physical package specifications, see the 
Packaging chapter on page 199.

Available Packages

Table 3 lists the package styles that are available for each device in the Z8 Encore! F0830 
Series product line.

Pin Configurations

Figures 2 and 3 display the pin configurations of all of the packages available in the Z8 
Encore! F0830 Series. See Table 4 on page 11 for a description of the signals. Analog 
input alternate functions (ANAx) are not available on the following devices:

� Z8F0831

� Z8F0431

� Z8F0131

� Z8F0231

� Z8F1233

Table 3. Z8 Encore! F0830 Series Package Options 

Part 
Number ADC

20-pin 
QFN

20-pin 
SOIC

20-pin 
SSOP

20-pin 
PDIP

28-pin 
QFN

28-pin 
SOIC

28-pin 
SSOP

28-pin 
PDIP

Z8F1232 Yes X X X X X X X X

Z8F1233 No X X X X X X X X

Z8F0830 Yes X X X X X X X X

Z8F0831 No X X X X X X X X

Z8F0430 Yes X X X X X X X X

Z8F0431 No X X X X X X X X

Z8F0230 Yes X X X X X X X X

Z8F0231 No X X X X X X X X

Z8F0130 Yes X X X X X X X X

Z8F0131 No X X X X X X X X
PS025113-1212 Pin Description
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The bit values used in Table 89 are set at factory and no calibration is required.

[1:0]��
FilterSely

Filter Select
2-bit selection for the clock filter mode.
00 = No filter.
01 = Filter low level noise on high level signal.
10 = Filter high level noise on low level signal.
11 = Filter both.

Table 90. ClkFlt Delay Control Definition

DlyCtl3, DlyCtl2, 
DlyCtl1

Low Noise Pulse 
on High Signal (ns)

High Noise Pulse 
on Low Signal (ns)

000 5 5

001 7 7

010 9 9

011 11 11

100 13 13

101 17 17

110 20 20

111 25 25

Note: The variation is about 30%.

Bit Description (Continued)

Notes: x indicates bit values 3–1; y indicates bit values 1–0.

Note:
PS025113-1212 Trim Bit Address Space
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It is possible to disable the clock failure detection circuitry as well as all functioning 
clock sources. In this case, the Z8 Encore! F0830 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. 

Figure 24 displays the oscillator control clock switching flow. See Table 117 on page 189 
to review the waiting times of various oscillator circuits.

Table 99. Oscillator Control Register (OSCCTL)

Bit 7 6 5 4 3 2 1 0

Field INTEN XTLEN WDTEN POFEN 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

Address F86H

Bit Description 

[7]��
INTEN

Internal Precision Oscillator Enable
1 = Internal Precision Oscillator is enabled.
0 = Internal Precision Oscillator is disabled.

[6]��
XTLEN

Crystal Oscillator Enable
This setting overrides the GPIO register control for PA0 and PA1.
1 = Crystal oscillator is enabled.
0 = Crystal oscillator is disabled.

[5]��
WDTEN

Watchdog Timer Oscillator Enable
1 = Watchdog Timer Oscillator is enabled.
0 = Watchdog Timer Oscillator is disabled.

Caution:
PS025113-1212 Oscillator Control Register Definitions
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Crystal Oscillator

The products in the Z8 Encore! F0830 Series contain an on-chip crystal oscillator for use 
with external crystals with 32 kHz to 20 MHz frequencies. In addition, the oscillator sup-
ports external RC networks with oscillation frequencies up to 4 MHz or ceramic resonators 
with frequencies up to 8 MHz. The on-chip crystal oscillator can be used to generate the 
primary system clock for the internal eZ8 CPU and the majority of its on-chip peripherals. 
Alternatively, the XIN input pin can also accept a CMOS-level clock input signal (32 kHz–
20 MHz). If an external clock generator is used, the XOUT pin must remain unconnected. 
The on-chip crystal oscillator also contains a clock filter function. To see the settings for 
this clock filter, see Table 90 on page 133. By default, however, this clock filter is dis-
abled; therefore, no divide to the input clock (namely, the frequency of the signal on the 
XIN input pin) can determine the frequency of the system clock when using the default set-
tings. 

Although the XIN pin can be used as an input for an external clock generator, the CLKIN 
pin is better suited for such use. See the System Clock Selection section on page 151 for 
more information.

Operating Modes

The Z8 Encore! F0830 Series products support the following four OSCILLATOR Modes:

• Minimum power for use with very low frequency crystals (32 kHz to 1 MHz)

• Medium power for use with medium frequency crystals or ceramic resonators (0.5 MHz 
to 8 MHz)

• Maximum power for use with high frequency crystals (8 MHz to 20 MHz)

• On-chip oscillator configured for use with external RC networks (< 4 MHz)��

The OSCILLATOR Mode is selected using user-programmable Flash option bits. See the 
Flash Option Bits chapter on page 124 for more information.

Crystal Oscillator Operation

The XTLDIS Flash option bit controls whether the crystal oscillator is enabled during 
reset. The crystal may later be disabled after reset if a new oscillator has been selected as 
the system clock. If the crystal is manually enabled after reset through the OSCCTL Reg-

Note:
PS025113-1212 Crystal Oscillator
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Oscillator Operation with an External RC Network

Figure 26 displays a recommended configuration for connection with an external resistor-
capacitor (RC) network. 

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

Figure 27 displays the typical (3.3 V and 25°C) oscillator frequency as a function of the 
capacitor (C in pF) employed in the RC network assuming a 45 k�Ÿ external resistor. For 
very small values of C, the parasitic capacitance of the oscillator XIN pin and the printed 
circuit board should be included in the estimation of the oscillator frequency. 

It is possible to operate the RC oscillator using only the parasitic capacitance of the pack-
age and printed circuit board. To minimize sensitivity to external parasitics, external 
capacitance values in excess of 20 pF are recommended.

Figure 26. Connecting the On-Chip Oscillator to an External RC Network
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When using the external RC OSCILLATOR Mode, the oscillator can stop oscillating if 
the power supply drops below 2.7 V but before it drops to the Voltage Brown-Out thresh-
old. The oscillator resumes oscillation when the supply voltage exceeds 2.7 V.

Figure 27. Typical RC Oscillator Frequency as a Function of External Capacitance
with a 45 k�Ÿ Resistor
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Caution:
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Example 2

In general, when an instruction format requires an 8-bit register address, the address can 
specify any register location in the range 0–255 or, using escaped mode addressing, a 
working register R0–R15. If the contents of register 43H and working register R8 are 
added and the result is stored in 43H, the assembly syntax and resulting object code is:

See the device specific product specification to determine the exact register file range 
available. The register file size varies, depending on the device type.

eZ8 CPU Instruction Notation

In the eZ8 CPU instruction summary and description sections, the operands, condition 
codes, status flags and address modes are represented by the notational shorthand listed in 
Table 103.

Table 102. Assembly Language Syntax Example 2

Assembly Language Code ADD 43H, R8 (ADD dst, src)

Object Code 04 E8 43 (OPC src, dst)

Table 103. Notational Shorthand 

Notation Description Operand Range

b Bit b b represents a value from 0 to 7 (000B to 111B).

cc Condition Code — See condition codes overview in the eZ8 CPU 
User Manual.

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

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

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

Ir Indirect Working Register @Rn n = 0 –15

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

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

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

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

r Working Register Rn n = 0 – 15
PS025113-1212 eZ8 CPU Instruction Notation
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Figure 31 displays the typical current consumption while operating at 25 ºC, 3.3 V, versus 
the system clock frequency in HALT Mode.

Figure 31. ICC Versus System Clock Frequency (HALT Mode)
PS025113-1212 DC Characteristics
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Hex Address: F83

Hex Address: F84

Hex Address: F85

This address range is reserved.

Oscillator Control

For more information about the Oscillator Control registers, see the Oscillator Control 
Register Definitions section on page 154.

Hex Address: F86

Table 153. LED Drive Level High Register (LEDLVLH)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLH[7:0]

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 F83H

Table 154. LED Drive Level Low Register (LEDLVLL)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLL[7:0]

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 F84H

Table 155. Oscillator Control Register (OSCCTL)

Bit 7 6 5 4 3 2 1 0

Field INTEN XTLEN WDTEN POFEN 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

Address F86H
PS025113-1212 Oscillator Control
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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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Packaging

Zilog’s F0830 Series of MCUs includes the Z8F0130, Z8F0131, Z8F0230, Z8F0231, 
Z8F1232 and Z8F1233 devices, which are available in the following packages:

� 20-Pin Quad Flat No-Lead Package (QFN)

� 20-pin Small Outline Integrated Circuit Package (SOIC)

� 20-pin Plastic Dual-Inline Package (PDIP)

� 20-pin Small Shrink Outline Package (SSOP)

� 28-Pin Quad Flat No-Lead Package (QFN)

� 28-pin Small Outline Integrated Circuit Package (SOIC)

� 28-pin Plastic Dual-Inline Package (PDIP)

� 28-pin Small Shrink Outline Package (SSOP)��

Current diagrams for each of these packages are published in Zilog’s Packaging Product 
Specification (PS0072), which is available free for download from the Zilog website.

http://www.zilog.com/docs/PS0072.pdf
http://www.zilog.com/docs/PS0072.pdf
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Hex Address: F83

Hex Address: F84

Hex Address: F85

This address range is reserved.

Oscillator Control

For more information about the Oscillator Control registers, see the Oscillator Control 
Register Definitions section on page 154.

Hex Address: F86

Table 153. LED Drive Level High Register (LEDLVLH)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLH[7:0]

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 F83H

Table 154. LED Drive Level Low Register (LEDLVLL)

Bit 7 6 5 4 3 2 1 0

Field LEDLVLL[7:0]

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 F84H

Table 155. Oscillator Control Register (OSCCTL)

Bit 7 6 5 4 3 2 1 0

Field INTEN XTLEN WDTEN POFEN 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

Address F86H
PS025113-1212 Oscillator Control
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