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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

Details

Product Status Obsolete

Core Processor eZ80

Core Size 8-Bit

Speed 20MHz

Connectivity EBI/EMI, I²C, IrDA, SPI, UART/USART

Peripherals DMA, WDT

Number of I/O 24

Program Memory Size -

Program Memory Type ROMless

EEPROM Size -

RAM Size -

Voltage - Supply (Vcc/Vdd) 3V ~ 3.6V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 100-LQFP

Supplier Device Package -
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21 ADDR16 Address Bus Bidirectional Configured as an output in normal 
operation. The address bus selects a 
location in memory or I/O space to be 
read or written. Configured as an input 
during bus acknowledge cycles. Drives 
the Chip Select/Wait State Generator 
block to generate Chip Selects.

22 ADDR17 Address Bus Bidirectional Configured as an output in normal 
operation. The address bus selects a 
location in memory or I/O space to be 
read or written. Configured as an input 
during bus acknowledge cycles. Drives 
the Chip Select/Wait State Generator 
block to generate Chip Selects.

23 ADDR18 Address Bus Bidirectional Configured as an output in normal 
operation. The address bus selects a 
location in memory or I/O space to be 
read or written. Configured as an input 
during bus acknowledge cycles. Drives 
the Chip Select/Wait State Generator 
block to generate Chip Selects.

24 ADDR19 Address Bus Bidirectional Configured as an output in normal 
operation. The address bus selects a 
location in memory or I/O space to be 
read or written. Configured as an input 
during bus acknowledge cycles. Drives 
the Chip Select/Wait State Generator 
block to generate Chip Selects.

25 ADDR20 Address Bus Bidirectional Configured as an output in normal 
operation. The address bus selects a 
location in memory or I/O space to be 
read or written. Configured as an input 
during bus acknowledge cycles. Drives 
the Chip Select/Wait State Generator 
block to generate Chip Selects.

Table 1. 100-Pin LQFP Pin Identification of eZ80L92 MCU (Continued)

Pin No Symbol Function Signal Direction Description
PS013014-0107 Architectural Overview
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00A3 PD_DDR Port D Data Direction Register FF R/W 43

00A4 PD_ALT1 Port D Alternate Register 1 00 R/W 43

00A5 PD_ALT2 Port D Alternate Register 2 00 R/W 43

Chip Select/Wait State Generator

00A8 CS0_LBR Chip Select 0 Lower Bound Register 00 R/W 68

00A9 CS0_UBR Chip Select 0 Upper Bound Register FF R/W 69

00AA CS0_CTL Chip Select 0 Control Register E8 R/W 70

00AB CS1_LBR Chip Select 1 Lower Bound Register 00 R/W 68

00AC CS1_UBR Chip Select 1 Upper Bound Register 00 R/W 69

00AD CS1_CTL Chip Select 1 Control Register 00 R/W 70

00AE CS2_LBR Chip Select 2 Lower Bound Register 00 R/W 68

00AF CS2_UBR Chip Select 2 Upper Bound Register 00 R/W 69

00B0 CS2_CTL Chip Select 2 Control Register 00 R/W 70

00B1 CS3_LBR Chip Select 3 Lower Bound Register 00 R/W 68

Chip Select/Wait State Generator

00B2 CS3_UBR Chip Select 3 Upper Bound Register 00 R/W 69

00B3 CS3_CTL Chip Select 3 Control Register 00 R/W 70

Serial Peripheral Interface (SPI) Block

00B8 SPI_BRG_L SPI Baud Rate Generator 
Register—Low Byte

02 R/W 134

00B9 SPI_BRG_H SPI Baud Rate Generator 
Register—High Byte

00 R/W 135

00BA SPI_CTL SPI Control Register 04 R/W 135

00BB SPI_SR SPI Status Register 00 R 136

00BC SPI_TSR SPI Transmit Shift Register XX W 137

SPI_RBR SPI Receive Buffer Register XX R 137

Infrared Encoder/Decoder Block

00BF IR_CTL Infrared Encoder/Decoder Control 00 R/W 126

Table 3. Register Map (Continued)

Address 
(hex) Mnemonic Name

Reset
(hex)

CPU
Access

Page
No
PS013014-0107 Register Map
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Figure 11. Intel® Bus Mode Write Timing Example (Separate Address and Data Buses)
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PS013014-0107 Chip Selects and Wait States
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enabled) can be active. For I/O Chip Selects, this register defines the address to which
ADDR[15:8] is compared to generate an I/O Chip Select. All Chip Select lower bound 
registers reset to 00h .

Table 22. Chip Select x Lower Bound Registers (CS0_LBR  =  00A8h, 
CS1_LBR  =  00ABh, CS2_LBR  =  00AEh, CS3_LBR  =  00B1h)

Bit 7 6 5 4 3 2 1 0

CS0_LBR Reset 0 0 0 0 0 0 0 0

CS1_LBR Reset 0 0 0 0 0 0 0 0

CS2_LBR Reset 0 0 0 0 0 0 0 0

CS3_LBR Reset 0 0 0 0 0 0 0 0

CPU Access R/W R/W R/W R/W R/W R/W R/W R/W

Note: R/W = Read/Write.

Bit ��
Position Value Description

[7:0]��
CSx_LBR

00h–FFh For Memory Chip Selects (CSx_IO = 0)
This byte specifies the lower bound of the Chip Select 
address range. The upper byte of the address bus, 
ADDR[23:16], is compared to the values contained in these 
registers for determining whether a Memory Chip Select 
signal must be generated.

For I/O Chip Selects (CSx_IO = 1)
PS013014-0107 Chip Selects and Wait States
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Watchdog Timer
The Watchdog Timer (WDT) helps protect against corrupt or unreliable software, power 
faults, and other system-level problems which may place the eZ80 CPU into unsuitable 
operating states. The eZ80L92 MCU WDT features:

• Four programmable time-out periods: 218, 222, 225, and 227 clock cycles

• Two selectable WDT clock sources: the system clock or the real time clock source  
(on-chip 32  kHz crystal oscillator or 50/60  Hz signal)

• A selectable time-out response: a time-out can be configured to generate either a 
RESET or a non-maskable interrupt (NMI)

• A WDT time-out RESET indicator flag 

Figure 17 illustrates the block diagram for the Watchdog Timer.

Figure 17. Watchdog Timer Block Diagram
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PS013014-0107 Watchdog Timer
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There are 29 possible status codes, as listed in Table 86. When the I2C_SR register con-
tains the status code F8h, no relevant status information is available, no interrupt is gener-
ated and the IFLG bit in the I2C_CTL register is not set. All other status codes correspond 
to a defined state of the I2C.

When each of these states is entered, the corresponding status code appears in this register 
and the IFLG bit in the I2C_CTL register is set. When the IFLG bit is cleared, the status 
code returns to F8h.

Table 86. I2C Status Codes   

Code Status

00h Bus error

08h START condition transmitted

10h Repeated START condition transmitted

18h Address and Write bit transmitted, ACK received

20h Address and Write bit transmitted, ACK not received

28h Data byte transmitted in MASTER mode, ACK received

30h Data byte transmitted in MASTER mode, ACK not received

38h Arbitration lost in address or data byte

40h Address and Read bit transmitted, ACK received

48h Address and Read bit transmitted, ACK not received

50h Data byte received in MASTER mode, ACK transmitted

58h Data byte received in MASTER mode, NACK transmitted

60h Slave address and Write bit received, ACK transmitted

68h Arbitration lost in address as master, slave address and Write bit received, 
ACK transmitted

70h General Call address received, ACK transmitted

78h Arbitration lost in address as master, General Call address received, ACK 
transmitted

80h Data byte received after slave address received, ACK transmitted

88h Data byte received after slave address received, NACK transmitted

90h Data byte received after General Call received, ACK transmitted

98h Data byte received after General Call received, NACK transmitted

A0h STOP or repeated START condition received in SLAVE mode

A8h Slave address and Read bit received, ACK transmitted
PS013014-0107 I2C Serial I/O Interface
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eZ80® CPU Instruction Set
Table 108 through Table 108 indicate the eZ80 CPU instructions available for use with the 
eZ80L92 MCU. The instructions are grouped by class. A detailed information is available 
in the eZ80 CPU User Manual.

Table 108. Arithmetic Instructions 

Mnemonic Instruction
ADC Add with Carry

ADD Add without Carry

CP Compare with Accumulator

DAA Decimal Adjust Accumulator

DEC Decrement

INC Increment

MLT Multiply

NEG Negate Accumulator

SBC Subtract with Carry

SUB Subtract without Carry

Table 108. Bit Manipulation Instructions 

Mnemonic Instruction

BIT Bit Test

RES Reset Bit

SET Set Bit

Table 108. Block Transfer and Compare Instructions 

Mnemonic Instruction

CPD (CPDR) Compare and Decrement (with Repeat)

CPI (CPIR) Compare and Increment (with Repeat)
PS013014-0107 eZ80® CPU Instruction Set
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Table 115. Opcode Map—Fourth Byte After 0FDh, 0CBh, and dd*

Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B C D E F

U
pp

er
 N

ib
bl

e 
(H

ex
)

0 RLC 
(IY+d)

RRC
(IY+d)

1 RL
(IY+d)

RR
(IY+d)

2 SLA
(IY+d)

SRA
(IY+d)

3 SRL
(IY+d)

4 BIT 0,
(IY+d)

BIT 1,
(IY+d)

5 BIT 2,
(IY+d)

BIT 3,
(IY+d)

6 BIT 4,
(IY+d)

BIT 5,
(IY+d)

7 BIT 6,
(IY+d)

BIT 7,
(IY+d)

8 RES 0,
(IY+d)

RES 1,
(IY+d)

9 RES 2,
(IY+d)

RES 3,
(IY+d)

A RES 4,
(IY+d)

RES 5,
(IY+d)

B RES 6,
(IY+d)

RES 7,
(IY+d)

C SET 0,
(IY+d)

SET 1,
(IY+d)

D SET 2,
(IY+d)

SET 3,
(IY+d)

E SET 4,
(IY+d)

SET 5,
(IY+d)

F SET 6,
(IY+d)

SET 7,
(IY+d)

Notes: d  =  8-bit two’s-complement displacement.

 BIT
6

4

Lower Nibble of 4th Byte

Mnemonic

Second Operand

Upper

Byte

First Operand
0,(IY+d)

of Fourth
Nibble

Legend
PS013014-0107 Opcode Map
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External I/O Read Timing
Figure 50 and Table 123 diagram the timing for external I/O Reads.

 

Figure 50. External I/O Read Timing

Table 123. External I/O Read Timing 

Parameter Description

20  MHz (ns) 50  MHz (ns)

Min Max Min Max

T1 Clock Rise to ADDR Valid Delay — 6.9 — 6.9

T2 Clock Rise to ADDR Hold Time 2.2 — 2.2 —

T3 Input DATA Valid to Clock Rise Setup Time 0.4 — 0.4 —

T4 Clock Rise to DATA Hold Time 1.3 — 1.3 —

T5 Clock Rise to CSx Assertion Delay 2.6 10.8 2.6 10.8

T6 Clock Rise to CSx Deassertion Delay 2.4 8.8 2.4 8.8

T7 Clock Rise to IORQ Assertion Delay 2.6 7.0 2.6 7.0

T8 Clock Rise to IORQ Deassertion Delay 2.3 6.3 2.3 6.3

X

ADDR[23:0]

DATA[7:0]
(input)

CSx

IORQ

RD

IN

T1 T2

T3 T4

T8

T6

T10

T7

T5

T9

TCLK
PS013014-0107 AC Characteristics
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For example, part number eZ80L92AZ020SC is an eZ80® CPU product in the LQFP 
package, operating with a 20 MHz external clock frequency over a 0 ºC to +70 ºC 
temperature range, and built using the Plastic Standard environmental flow.

Package AZ = LQFP (also known as VQFP)

Speed 050 = 50 MHz

Standard Temperature S = 0 ºC to +70 ºC

Extended Temperature E = –40 ºC to +105 ºC

Environmental Flow C = Plastic Standard; G = Lead-Free
PS013014-0107 Ordering Information


