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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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Block Diagram

Figure 55 illustrates the block diagram of the architecture of the Z8 Encore!TM.

Figure 55.  Z8 Encore!® Block Diagram

CPU and Peripheral Overview

eZ8 CPU Features

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

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

GPIO

IrDA

UARTs
PS017610-0404 Introduction
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Register File Address Map
Table 6 provides the address map for the Register File of the Z8F640x family of products. 
Not all devices and package styles in the Z8F640x family support Timer 3 and all of the 
GPIO Ports. Consider registers for unimplemented peripherals as Reserved. 

Table 6. Register File Address Map

Address (Hex) Register Description Mnemonic Reset (Hex) Page #
General Purpose RAM
000-EFF General-Purpose Register File RAM — XX
Timer 0
F00 Timer 0 High Byte T0H 00 66
F01 Timer 0 Low Byte T0L 01 66
F02 Timer 0 Reload High Byte T0RH FF 67
F03 Timer 0 Reload Low Byte T0RL FF 67
F04 Timer 0 PWM High Byte T0PWMH 00 69
F05 Timer 0 PWM Low Byte T0PWML 00 69
F06 Reserved — XX
F07 Timer 0 Control T0CTL 00 70
Timer 1
F08 Timer 1 High Byte T1H 00 66
F09 Timer 1 Low Byte T1L 01 66
F0A Timer 1 Reload High Byte T1RH FF 67
F0B Timer 1 Reload Low Byte T1RL FF 67
F0C Timer 1 PWM High Byte T1PWMH 00 69
F0D Timer 1 PWM Low Byte T1PWML 00 69
F0E Reserved — XX
F0F Timer 1 Control T1CTL 00 70
Timer 2
F10 Timer 2 High Byte T2H 00 66
F11 Timer 2 Low Byte T2L 01 66
F12 Timer 2 Reload High Byte T2RH FF 67
F13 Timer 2 Reload Low Byte T2RL FF 67
F14 Timer 2 PWM High Byte T2PWMH 00 69
F15 Timer 2 PWM Low Byte T2PWML 00 69
F16 Reserved — XX
F17 Timer 2 Control T2CTL 00 70
XX=Undefined
PS017610-0404 Register File Address Map
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• Watch-Dog Timer’s internal RC oscillator continues to operate

• If enabled, the Watch-Dog Timer continues to operate

• All other on-chip peripherals continue to operate

The eZ8 CPU can be brought out of Halt mode by any of the following operations:

• Interrupt

• Watch-Dog Timer time-out (interrupt or reset)

• Power-on reset

• Voltage-brown out reset

• External RESET pin assertion

To minimize current in Halt mode, all GPIO pins which are configured as inputs must be 
driven to one of the supply rails (VCC or GND).
PS017610-0404 Low-Power Modes
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AF[7:0]—Port Alternate Function enabled
0 = The port pin is in normal mode and the DDx bit in the Port A-H Data Direction sub-
register determines the direction of the pin.
1 = The alternate function is selected. Port pin operation is controlled by the alternate 
function.

Port A-H Output Control Sub-Registers
The Port A-H Output Control sub-register (Table 17) is accessed through the Port A-H 
Control register by writing 03H to the Port A-H Address register. Setting the bits in the 
Port A-H Output Control sub-registers to 1 configures the specified port pins for open-
drain operation. These sub-registers affect the pins directly and, as a result, alternate func-
tions are also affected.

POC[7:0]—Port Output Control
These bits function independently of the alternate function bit and disables the drains if set 
to 1.
0 = The drains are enabled for any output mode.
1 = The drain of the associated pin is disabled (open-drain mode).

Table 17. Port A-H Output Control Sub-Registers

BITS 7 6 5 4 3 2 1 0

FIELD POC7 POC6 POC5 POC4 POC3 POC2 POC1 POC0

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

ADDR If 03H in Port A-H Address Register, accessible via Port A-H Control Register
PS017610-0404 General-Purpose I/O
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Port A-H Output Data Register
The Port A-H Output Data register (Table 21) writes output data to the pins.

POUT[7:0]—Port Output Data
These bits contain the data to be driven out from the port pins. The values are only driven 
if the corresponding pin is configured as an output and the pin is not configured for alter-
nate function operation.
0 = Drive a logical 0 (Low).
1= Drive a logical 1 (High). High value is not driven if the drain has been disabled by set-
ting the corresponding Port Output Control register bit to 1.

Table 21. Port A-H Output Data Register (PxOUT)

BITS 7 6 5 4 3 2 1 0

FIELD POUT7 POUT6 POUT5 POUT4 POUT3 POUT2 POUT1 POUT0

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

ADDR FD3H, FD7H, FDBH, FDFH, FE3H, FE7H, FEBH, FEFH
PS017610-0404 General-Purpose I/O
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� Power-on reset

� Voltage Brownout reset

� Asserting the RESET pin Low to initiate a Reset.

� Driving the DBG pin Low while the Z8F640x family device is in Stop mode initiates a
System Reset.

OCD Data Format

The OCD interface uses the asynchronous data format defined for RS-232. Each characte
is transmitted as 1 Start bit, 8 data bits (least-significant bit first), and 1.5 Stop bits 
(Figure 89)

Figure 89. OCD Data Format

OCD Auto-Baud Detector/Generator

To run over a range of baud rates (data bits per second) with various system clock freque
cies, the On-Chip Debugger has an Auto-Baud Detector/Generator. After a reset, the OCD
is idle until it receives data. The OCD requires that the first character sent from the host 
the character 80H. The character 80H has eight continuous bits Low (one Start bit plus 7
data bits). The Auto-Baud Detector measures this period and sets the OCD Baud Rate 
Generator accordingly. 

The Auto-Baud Detector/Generator is clocked by the Z8F640x family device system 
clock. The minimum baud rate is the system clock frequency divided by 512. For optima
operation, the maximum recommended baud rate is the system clock frequency divided b
8. The theoretical maximum baud rate is the system clock frequency divided by 4. This 
theoretical maximum is possible for low noise designs with clean signals. Table 92 li
minimum and recommended maximum baud rates for sample crystal frequencies.

Table 92. OCD Baud-Rate Limits

System Clock Frequency
(MHz)

Recommended Maximum Baud Rate
(kbits/s)

Minimum Baud Rate
(kbits/s)

20.0 2500 39.1

1.0 125.0 1.96

 0.032768 (32KHz) 4.096 0.064

START D0 D1 D2 D3 D4 D5 D6 D7 STOP
PS017610-0404 On-Chip Debugger
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Ordering Information
Table 128. Ordering Information

Part
Flash

KB (Bytes)
RAM

KB (Bytes)
Max. Speed

(MHz)
Temp
(0C)

Voltage
(V) Package Part Number

Z8 Encore!® with 16KB Flash, Standard Temperature

Z8 Encore!® 16 (16,384) 2 (2048) 20 0 to +70 3.0 - 3.6 PDIP-40 Z8F1601PM020SC

Z8 Encore!® 16 (16,384) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-44 Z8F1601AN020SC

Z8 Encore!® 16 (16,384) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-44 Z8F1601VN020SC

Z8 Encore!® 16 (16,384) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-64 Z8F1602AR020SC

Z8 Encore!® 16 (16,384) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-68 Z8F1602VS020SC

Z8 Encore!® with 24KB Flash, Standard Temperature

Z8 Encore!® 24 (24,576) 2 (2048) 20 0 to +70 3.0 - 3.6 PDIP-40 Z8F2401PM020SC

Z8 Encore!® 24 (24,576) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-44 Z8F2401AN020SC

Z8 Encore!® 24 (24,576) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-44 Z8F2401VN020SC

Z8 Encore!® 24 (24,576) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-64 Z8F2402AR020SC

Z8 Encore!® 24 (24,576) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-68 Z8F2402VS020SC

Z8 Encore!® with 32KB Flash, Standard Temperature

Z8 Encore!® 32 (32,768) 2 (2048) 20 0 to +70 3.0 - 3.6 PDIP-40 Z8F3201PM020SC

Z8 Encore!® 32 (32,768) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-44 Z8F3201AN020SC

Z8 Encore!® 32 (32,768) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-44 Z8F3201VN020SC

Z8 Encore!® 32 (32,768) 2 (2048) 20 0 to +70 3.0 - 3.6 LQFP-64 Z8F3202AR020SC

Z8 Encore!® 32 (32,768) 2 (2048) 20 0 to +70 3.0 - 3.6 PLCC-68 Z8F3202VS020SC

Z8 Encore!®with 48KB Flash, Standard Temperature

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 PDIP-40 Z8F4801PM020SC

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 LQFP-44 Z8F4801AN020SC

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 PLCC-44 Z8F4801VN020SC

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 LQFP-64 Z8F4802AR020SC

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 PLCC-68 Z8F4802VS020SC

Z8 Encore!® 48 (49,152) 4 (4096) 20 0 to +70 3.0 - 3.6 QFP-80 Z8F4803FT020SC
PS017610-0404 Ordering Information
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