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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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Figure 5 shows the pin-outs for the 44-pin LQFP EPROM Programming Mode packa
Table 28 describes each pin.

Figure 5. Z86E61/Z86E63 LQFP Pin Diagram, EPROM Programming Mode

Table 28. Z86E61/Z86E63 LQFP Pin Description, EPROM Programming Mode 

Pin Signal Description I/O

XTAL2 Crystal Oscillator Clock Output

XTAL1 Crystal Oscillator Clock Input

CE Chip Enable Input

RESET Reset Input

EPM EPROM Programming Mode Input

A0–A14 15-bit Address Bus Input

D7–D0 8-bit Data Bus Input/Output

VPP Programming Voltage Input

PGM Programming Mode Input

OE Output Enable Input

NC Not Connected Input

GND Ground Input

VCC Power Supply Input
PS014404-0212  Pin Functions



PS014404-0212  Pin Functions

Z86E61/Z86E63 Microcontrollers
Product Specification

14

plexed Address/ Data Mode. If more than 256 external locations are required, Port 0 must 
output the additional address lines. 

Port 1 can be placed in high-impedance state along with Port 0, AS, DS, and R/W, allow-
ing the MCU to share common resources in multiprocessor and DMA applications. Data 
transfers are controlled by assigning P33 as a Bus Acknowledge input, and P34 as a Bus 
Request output; see Figure 9.

Port 2 (P27�P20)

Port 2 is an 8-bit, bit programmable, bi-directional, CM0S compatible port. Each of these 
eight I/0 lines can be independently programmed as an input or output, or globally as an 

Figure 9. Port 1 Configuration

Z86E61
Z86E63

MCU

Port 1

Handshake controls
DAV1  and RDY1
(P33 and P34)

PAD

Auto Latch
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Port 3 (P37�P30)

Port 3 is an 8-bit, CMOS compatible four-fixed input and four-fixed output port. These 
eight I/O lines have four-fixed (P33�P30) input and four-fixed (P37�P34) output ports
Port 3, when used as serial I/O, is programmed as serial in and serial out, respectively; se
Figure 11.

Port 3 is configured under software control to provide the following control functions:
handshake for Ports 0 and 2 (DAV and RDY); four external interrupt request signals 
(IRQ3�IRQ0); timer input and output signals (TIN and TOUT) Data Memory Select (DM) 
and EPROM control signals (P30 = CE, P31 = OE, P32 = EPM and P33 = VPP).

Table 31 lists the pin assignments for Port 3.

Figure 11. Port 3 Configuration

Table 31. Port 3 Pin Assignments*

Pin I/O CTCI Interrupt P0 HS P1 HS P2 HS UART Ext EPROM

P30 In TIN IRQ3 Serial In CE

P31 In TIN IRQ2 D/R OE

P32 In TIN IRQ0 D/R EPM

P33 In TIN IRQ1 D/R VPP

P34 Out TOUT R/D DM

P35 Out TOUT R/D

P36 Out TOUT R/D

P37 Out TOUT Serial Out

T0 IRQ4

T1 IRQ5

Note: *HS = Handshake Signals; D = Data Available; R = Ready.

Z86E61
Z86E63

MCU

Port 3 
(I/O or Control)
PS014404-0212  Pin Functions
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UART Operation. Port 3 lines, P37 and P30, are programmed as serial I/0 lines for full-
duplex serial asynchronous receiver/transmitter operation. The bit rate is controlled by 
Counter/ Timer0.

The Z86E61/Z86E63 MCU automatically adds a start bit and two stop bits to transm
data; see Figure 12. Odd parity is also available as an option. Eight data bits are alw
transmitted, regardless of parity selection. If parity is enabled, the eighth bit is the odd pa
ity bit. An interrupt request (IRQ4) is generated on all transmitted characters.

Received data must have a start bit, eight data bits, and at least one stop bit. If parity is on
bit 7 of the received data is replaced by a parity error flag. Received characters generate
the IRQ3 interrupt request.

Auto Latch. The Auto Latch puts valid CMOS levels on all CMOS inputs that are not
externally driven. This reduces excessive supply current flow in the input buffer when it is
not driven by any source.

P33�P30 inputs differ from the Z86C61/C63 in that there is no clamping diode to VCC
because of the EPROM high voltage detection circuits. Exceeding the VIH maximum speci-
fication during standard operating mode may cause the device to enter EPROM Mode.

Figure 12. Serial Data Formats

SP SP D7 D6 D5 D4 D3 D2 D1 D0 ST
Transmitted Data (No Parity)

Start Bit
Eight Data Bits
Two Stop Bits

SP P D6 D5 D4 D3 D2 D1 D0 STSP
Transmitted Data (With Parity)

Start Bit

Seven Data Bits Seven Data Bits

Two Stop Bits

Odd Parity

SP D7 D6 D5 D4 D3 D2 D1 D0 ST
Received Data (No Parity)

Start Bit
Eight Data Bits

One Stop Bit

SP P D6 D5 D4 D3 D2 D1 D0 ST
Received Data (With Parity)

Start Bit

One Stop Bit

Parity Error Flag

Note:
PS014404-0212  Pin Functions
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User MODE 1: EPROM Read

The Z86E61/Z86E63 EPROM read cycle is provided so that the user may read the 
Z86E61/Z86E63 MCU as a standard 27128 (Z86E61) or 27256 (Z86E63) EPROM. T
is accomplished by driving the EPM pin (P32) to VH and activating CE and OE. PGM 
remains inactive. This mode is not valid after execution of an EPROM protect cycle. 

Timing for the EPROM read cycle is shown in Figure 20.

7 Data Hold Time 2 µs

8 OE Setup Time 2 µs

9 Data Access Time 200 ns

10 Data Output Float Time 100 ns

11 Overprogram Pulse Width 2.85 ms

12 EPM Setup Time 2 µs

13 PGM Setup Time 2 µs

14 Address to OE Setup Time 2 µs

15 Option Program Pulse Width 78 ms

Table 33. Timing of Programming Waveforms (Continued)

Parameters Name Min Max Unit
PS014404-0212  Pin Functions
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User Mode 3: PROM Verify

The Program Verify cycle is used as part of the intelligent programming algorithm to 
insure data integrity under worst-case conditions. It differs from the EPROM Read cycle 
in that VPP is active and VCC must be driven to 6.0 V. Timing is shown in Figure 21.

User Modes 4 and 5: EPROM and RAM Protect

To extend program security, EPROM and RAM protect cycles are provided for the 
Z86E61/Z86E63 MCU. Execution of the EPROM protect cycle prohibits proper execution
of the EPROM Read, EPROM Verify, and EPROM programming cycles. Execution of the
RAM protect cycle disables accesses to the upper 128 bytes of register memory (excluding

Figure 21. EPROM Program and Verify Timing
PS014404-0212  Pin Functions
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Figure 42. Interrupt Mask Register (FBH: Read/Write)

Figure 43. Flag Register (FCH: Read/Write)

Figure 44. Register Pointer Register (FDH: Read/Write)

R251 IMR

1: Enables IRQ5–IRQ0
    (D0 = IRQ0)

1: Enables RAM protect
1: Enables interrupts

D7 D6 D5 D4 D3 D2 D1 D0

R252 SPL Flags

User �ag 1
User �ag 2
Half Carry �ag
Decimal Adjust �ag
Over�ow �ag
Sign �ag
Zero �ag
Carry �ag

D7 D6 D5 D4 D3 D2 D1 D0

R253 SPL

0: Reserved (must be 0)
f4
r5
r6
r7

D7 D6 D5 D4 D3 D2 D1 D0
PS014404-0212  Pin Functions
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Z8 Instruction Set

This section discusses the addressing modes, symbols, flags, condition codes and instruc
tion formats that apply to the Z8 instruction set. A summary of the Z8 instruction set fol-
lows on page 55.

The notations listed in Table 40 are used to describe addressing modes and instruction 
operations.

The symbols listed in Table 41are used to describe the Z8 instruction set.

Table 40. Instruct ion Set Notation 

Notation Definition

IRR Indirect register pair or indirect working register pair address.

Irr Indirect working register pair only.

X Indexed address.

DA Direct address.

RA Relative address.

IM Immediate.

R Register or working register address.

r Working register address only.

IR Indirect register or indirect working register address.

Ir Indirect working register address only.

RR Register pair or working register pair address.

Table 41. Instruction Set Symbols

Symbol Definition

dst Destination location or contents.

src Source location or contents.

cc Condition code.

@ Indirect address prefix.

SP Stack Pointer.

PC Program Counter.

FLAGS Flag Register (Control Register 252).

RP Register Pointer (R253).

IMR Interrupt Mask Register (R251).
PS014404-0212  Pin Functions
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Instruction Formats

Figure 47 shows the one-, two- and three-byte formats used in the Z8 instruction set.

Figure 47. Instruction Formats

CCF, DI, EI, IRET, NOP,
RCF, RET, SCF

One-Byte Instructions

CLR, CPL, DA, DEC,
DECW, INC, INCW,
POP, PUSH, RL, RLC,
RR, RRC, SRA, SWAP

JP, CALL (Indirect)

SRP

ADC, ADD, AND, CP,
OR, SBC, SUB, TCM,
TM, XOR

LD, LDE, LDEI,
LDC, LDCI

LD

LD

DJNZ, JR

STOP/HALT
PS014404-0212  Pin Functions
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