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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"

Details

Product Status Obsolete

Core Processor eZ8

Core Size 8-Bit

Speed 20MHz
Connectivity IrDA, UART/USART
Peripherals Brown-out Detect/Reset, LED, LVD, POR, PWM, WDT
Number of I/O 6

Program Memory Size 1KB (1K x 8)
Program Memory Type FLASH

EEPROM Size 16 x 8

RAM Size 256 x 8

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

Data Converters -

Oscillator Type Internal

Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

-40°C ~ 105°C (TA)
Through Hole
8-DIP (0.300", 7.62mm)

https://www.e-xfl.com/product-detail/zilog/z8f011apb020ec

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Each instance in Revision History refleatshange to this doment from its previous
revision. For more details, feg to the corresponding pages and appropriate links in the
table below.

Revision

Date Level Description Page Number
September 25 Added the references to FO42A series back 3,9, 16, 19, 37,
2008 in Table 1, Available Packages, Table 5, 251

Table 7, Table 13, Ordering Information

sections.
May 2008 24 Changed title to Z8 Encore! XP F082A All

Series and removed references to FO42A

series in Table 1, Available Packages,

Table 5, Table 7, Table 13, Ordering

Information sections.
December 23 Updated Figure 3, Table 14, Table 58 10, 41, and 95
2007 through Table 60.
July 2007 22 Updated Table 15 and Table 128. Updated 44, 221

Power consumption in Electrical

Characteristics chapter.
June 2007 21 Revision number update. All
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Interrupt Request 2 Register

The Interrupt Request 2 (IRQ2) registéalfle 35 stores interrupt re@sts for both vec-

tored and polled interrupts. When a requeptésented to the interrupt controller, the cor-
responding bit in the IRQZ2 register becomes 1. If interrupts are globally enabled (vectored
interrupts), the interrupt controller passes aerimipt request to the eZ8 CPU. If interrupts

are globally disabled (polled interrupts)eteZ8 CPU can read the Interrupt Request 2
register to determine if angiterrupt requests are pending.

Table 35. Interrupt Request 2 Register (IRQ2)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved PC3I PC2I PC1I PCOl
RESET 0 0 0 0 0 0 0 0
R/W R/W R/IW R/W R/W R/W R/W R/W R/W
ADDR FC6H

PS022825-0908

Reserved Must be 0.

PCkl Port C Pin x Interrupt Request
0 = No interrupt request is pending for GPIO Port Cxpin
1 = An interrupt request from GPIO Port C piis awaiting service.

wherex indicates the specific GPIBort C pin number (0 3).

IRQO Enable High and Low Bit Registers

Table 36describes the priority control for 0. The IRQO Enableligh and Low Bit
registers Table 37andTable 3§ form a priority encoded abling for interrupts in the
Interrupt Request O register.

Table 36. IRQO Enable and Priority Encoding

IRQOENH[x] IRQOENL[x] Priority Description
0 0 Disabled Disabled
0 1 Level 1 Low
1 0 Level 2 Medium
1 1 Level 3 High

where x indicates the register bits from 0 7.

Interrupt Controller
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Universal Asynchronous
Receiver/Transmitter

Architecture

PS022825-0908

The universal asynchronousedver/transmitter (UART) ia full-duplex communication
channel capable of handling asynchronous tfatesfers. The UART uses a single 8-bit
data mode with selectable parifeatures of the UART include:

8-bit asynchronous data transfer.

Selectable even- and odd-parity generation and checking.
Option of one or two STOP bits.

Separate transmit and receive interrupts.

Framing, parity, overrun and break detection.

Separate transmit and receive enables.

16-bit baud rate generator (BRG).

Selectable MULTIPROCESSOR (9-bit) moaeéth three configurable interrupt
schemes.

Baud rate generator (BR@n be configured and usas a basic 16-bit timer.

Driver enable (DE) output for external bus transceivers.

The UART consists of three primary functiobédcks: transmitter, redeer, and baud rate
generator. The UART s transmitter and reeeifunction independently, but employ the
same baud rate and data fornfaggure 10on page 98 displays the UART architecture.

Universal Asynchronous Receiver/Transmitter
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3. Clears the UART Receiver interrupt irethpplicable Interrupt Request register.

4. Executes the IRET instruction to retdrom the interrupt-service routine and await
more data.

Clear To Send (CTS ) Operation

The CTS pin, if enabled by the CTSE bitthé UART Control O register, performs flow
control on the outgoing transmit datastream. The Clear To Send (@& pin is sam-
pled one system clock before beginning aew character transmission. To delay trans-
mission of the next data character, an external receiver must deasseitt|€TS one
system clock cycle before a new data traission begins. For multiple character trans-
missions, this action is typically perfoeth during Stop Bit transmission. If CTi®asserts
in the middle of a character transmissithg current character is sent completely.

MULTIPROCESSOR (9-bit) Mode

The UART has a MULTIPROCESSOR (9-bit) mathat uses an extra (9th) bit for selec-
tive communication when a number of presers share a commRT bus. In MULTI-
PROCESSOR mode (also referred to dst9node), the multiprocessor bix) is
transmitted immediately following the 8-bit§ data and immediately preceding the Stop
bit(s) as displayed irigure 13 The character format is:

< Data Field > l Stop Bit(s)
Idle State |
of Line msb
1 | T 1
\ Start/ Bit0 >< Bitl >< Bit2 >< Bit3 >< Bit4 >< Bit5 >< Bit6 >< Bit7 X MP / | |
0
| ! |
| RN |
|<—>|

| 2 |

Figure 13. UART Asynchronous MULTIPROCESSOR Mode Data Format

In MULTIPROCESSOR (9-bit) mode, the Rgrbit location (9th bit) becomes the
Multiprocessor control bit. TdfUART Control 1 and Statusregisters provide MULTI-
PROCESSOR (9-bit) mode control and statéisrination. If an automatic address match-
ing scheme is enabled, the UART Address Carapegister holds the network address of
the device.

MULTIPROCESSOR (9-bit) Mode Receive Interrupts

When MULTIPROCESSOR mods enabled, the UART onlgrocesses frames addressed
to it. The determination of whether a framedata is addressed to the UART can be made
in hardware, software or s combination of the twalepending on the multiprocessor

PS022825-0908 Universal Asynchronous Receiver/Transmitter
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The UART data rate is calctéal using the following equation:

: _ System Clock Frequency (Hz)
UART Baud Rate (bits/s) = 16 x UART Baud Rate Divisor Value

For a given UART data rate, calate the integer baud ratevsior value using the follow-
ing equation:

UART Baud Rate Divisor Value (BRG) = Round(

System Clock Frequency (Hz))
16 x UART Data Rate (bits/s)

The baud rate error relative tioe acceptable baud ratecadculated usig the following
equation:

UART Baud Rate Error (%) = 100 x(

Actual Data Rate Desired Data Rate)
Desired Data Rate

For reliable communication, the UART baudkrarror must never exceed 5 percent.
Table 70provides information on thdata rate errors for pdpubaud rates and commonly
used crystal oditator frequencies.

Table 70. UART Baud Rates

10.0 MHz System Clock 5.5296 MHz System Clock

Acceptable BRGDivisor Actual Rate  Error Acceptable BRGDivisor Actual Rate Error
Rate (kHz) (Decimal) (kHz) (%) Rate (kHz) (Decimal) (kHz) (%)
1250.0 N/A N/A N/A 1250.0 N/A N/A N/A
625.0 1 625.0 0.00 625.0 N/A N/A N/A
250.0 3 208.33 -16.67 250.0 1 345.6 38.24
115.2 5 125.0 8.51 115.2 3 115.2 0.00
57.6 11 56.8 -1.36 57.6 6 57.6 0.00
38.4 16 39.1 1.73 38.4 9 38.4 0.00
19.2 33 18.9 0.16 19.2 18 19.2 0.00
9.60 65 9.62 0.16 9.60 36 9.60 0.00
4.80 130 4.81 0.16 4.80 72 4.80 0.00
2.40 260 2.40 -0.03 2.40 144 2.40 0.00
1.20 521 1.20 -0.03 1.20 288 1.20 0.00
0.60 1042 0.60 -0.03 0.60 576 0.60 0.00
0.30 2083 0.30 0.2 0.30 1152 0.30 0.00

PS022825-0908

Universal Asynchronous Receiver/Transmitter
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Endec, and passed to the UART. Comination is half-duplex, which means
simultaneous data transmissiammd reception is not allowed.

The baud rate is set by the UART s Baud Ragmerator and supports IrDA standard baud
rates from 9600 baud to 115.2 kbaud. Higher baud rates are possible, but do not meet IrDA
specifications. The UART must be enabledi$e the Infrared Endethe Infrared Endec
data rate is calculateding the following equation:

System Clock Frequency (Hz)
16 X UART Baud Rate Divisor Value

Infrared Data Rate (bits/s) =

Transmitting IrDA Data

The data to be transmitted using the infraradsceiver is first s to the UART. The

UART s transmit signal (TXD) and baud rate clock are used by the IrDA to generate the
modulation signal (IR_TXD) that drivesdlinfrared transceiver. Each UART/Infrared

data bit is 16 clocks wide. If the datalte transmitted is 1, the IR_TXD signal remains

low for the full 16 clock period. If the data lb@ transmitted is O, the transmitter first out-
puts a 7 clock low period, followed by a 3 clock high pulse. Finally, a 6 clock low pulse is
output to complete the iul6 clock data period-igure 17displays IrDA data transmis-

sion. When the Infrared Endec is enabted, UART s TXD signal is internal to the

Z8 Encore! XP F082A Series productshile the IR_TXD signais output through the

TXD pin.

! 16 clock !
[<— period > ! ! ' !
| | | | | |
Baud Rate mﬂ
Clock __|
I | | | | |
| |
UART s Start Bit=0 Data Bit0 =1 Data Bit1=0 DataBit2=1 | DataBit3=1
TXD | L
| 3 clock | | | | |
| pulse
e e | | | | |
I
IR_TXD | | | | |
| | | | l |
| | I I I | I I
» 7-Clock
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delay !

Figure 17. Infrared Data Transmission

Infrared Encoder/Decoder
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If the internal voltage reference must be output to a pin, seEtExT bit to
1. The internal voltage referenmust be enabled in this case.

Write therREFSELL bit of the pair REFSELH, REFSELL} to select the internal
voltage reference level or to digalthe internal reference. TReFseLH bit is
contained in thé&DC Control/Status Register 1

SetCEN to 1 to start the conversion.

4. CEN remains 1 while the conversion isgrogress. A single-shot conversion requires

5129 system clock cycles to complete. $irzgle-shot conversion is requested from an
ADC powered-down state, the ADC ugklsadditional clock cycles to power up
before beginning the 5129 cycle conversion.

When the conversion is complete, &l2C control logic performs the following
operations:
13-bit two s-complement result writtdo {ADCD_H[7:0], ADCD_L[7:3]}.

Sends an interrupt request to theetrupt Controller denoting conversion
complete.

CEN resets to 0 to indicate the conversion is complete.

If the ADC remains idle for 160 consecutssestem clock cycles, it is automatically
powered-down.

Continuous Conversion

When configured for continuous conversion, the ADC continuously performs an
analog-to-digital conversion dhe selected analog inputaéh new data value over-writes
the previous value storediine ADC Data registers. Anterrupt is generated after each
conversion.

A Caution:

In CONTINUOUS mode, ADC updates are limited by the input signal bandwidth of the
ADC and the latency of the ADC and its digital filter. Step changes at the input are not
immediately detected at the next output from the ADC. The response of the ADC (in all
modes) is limited by the input signal bandwidth and the latency.

Follow the steps below for setting up #®BC and initiating cotinuous conversion:

1. Enable the desired analog input by configuring the general-purpose 1/O pins for

alternate function. This action disabtée digital input and output driver.

2. Write theADC Control/Status Registertt configure the ADC.
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Write to BuFMODE[2:0] to select SINGLE-ENDED or DIFFERENTIAL
mode, as well as unbuffered or buffered mode.

Write therREFSELH bit of the pair REFSELH, REFSELL} to select the internal
voltage reference level or to disalhe internal reference. TReFsSELL bit is
contained in thé\DC Control Register 0

Analog-to-Digital Converter
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Compensation Steps:
1. Correct for Offset

| ADCMSB | ADCLSB |
| OffsetMSB | Offset LSB |
| #1MSB | #1LSB |

2. Take absolute value of the offset corrected ADC vlugzative the gain correction
factor is computed assuming positive namdy with sign restoration afterward.

‘ #2 MSB ‘ #2 LSB ‘
Also take absolute value die gain correction woril negative.
‘ AGain MSB ‘ AGain LSB ‘

3. Multiply by Gain Correction Word. If iDIFFERENTIAL mode, there are two gain
correction values: one for positive ADClwes, another for negative ADC values.
Based on the sign of #2, use dppropriate Gain Correction Word.

| #2MSB | #21sB |

*

| AGainMSB | AGain LSB |

[ #3 [ # | #3 | #3 |

4. Round the result and discard the leastiBagmt two bytes (this is equivalent to
dividing by 246).

[ #3 [ #3 | #3 | #3 |
| 0x00 | 0x00 | 0x80 | 0x00 |
| #4MSB | #4LSB |

5. Determine sign of the gain cortien factor using the sign bits fro8tep 2 If the
offset corrected ADC value AND the gain correction word have the same sign, then
the factor is positive and is left unchangédhey have differing signs, then the factor
is negative and must be multiplied by -1.

Analog-to-Digital Converter
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ADC Control Register Definitions

ADC Control Register O

The ADC Control Register 0 (ADCCTLO) gets the analog inpehannel and initiates
the analog-to-digital conversion. It alsdes#s the voltage refence configuration.

Table 71. ADC Control Register 0 (ADCCTLO)

BITS 7 6 5 4 3 2 1 0
FIELD CEN REFSELL | REFOUT | CONT ANAIN[3:0]

RESET 0 0 0 0 0 0 0 0
R/W R/W R/IW R/W R/W R/W R/W R/W R/W
ADDR F70H

CEN Conversion Enable

0 = Conversion is complete. Writing a 0 prodsimio effect. The ADC automatically clears
this bit to 0 when a ewersion is complete.

1 = Begin conversion. Writing a 1 to this biads a conversion. If a conversion is already
in progress, the conversion restarts. Thigdsitains 1 until the conversion is complete.

REFSELL Voltage Reference Level Select Lowit; in conjunction with the High bit
(REFSELH) inADC Control/Status Register, fhis determines the level of the internal
voltage reference; the following detdite effects of {REFSELH, REFSELL}; note that
this reference is independeaftthe Comparator reference.

00= Internal Reference Disabladference comes from external pin

01= Internal Refemce setto 1.0 V

10= Internal Referencget to 2.0 V (default)

11= Reserved

REFOUT Internal Referene Output Enable
0 = Reference buffer is disabled; Vref ravailable for GPIO or analog functions
1 =The internal ADC reference is beiféd and driven out to the Vref pin

A Warning: When the ADC is used with an external reference ({REFSELH,REFSELL}=00), the

PS022825-0908

REFOUT bit must be set to 0.

CONT

0 = Single-shot conversion. ADC data is output once at completion of the 5129 system
clock cycles (measurements of the inteteahperature sensor take twice as long)

1 = Continuous conversion. ADC data updated every 256 system clock cycles after an
initial 5129 clock conversion (measurements efititernal temperature sensor take twice
as long)

Analog-to-Digital Converter
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Notation Description

Operand Range

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

cc Condition Code Refer to Condition Codes section in the eZ8
CPU Core User Manual (UM0128).

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=015

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

Irr Indirect Working Register Pair @RRp p=0,24,6,8,10, 12, 0or 14

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

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

r Working Register Rn n=0 15

R Register Reg Reg. represents a number in the range of O0H
to FFH

RA Relative Address X X represents an index in the range of +127 to
128 which is an offset relative to the address of
the next instruction

rr Working Register Pair RRp p=0,24,6,8,10, 12, 0or 14

RR Register Pair Reg Reg. represents an even number in the range of
OOH to FEH

Vector Vector Address Vector Vector represents a number in the range of 00H
to FFH

X Indexed #Index The register or register pair to be indexed is

offset by the signed Index value (#Index) in a
+127 to
-128 range.

Table 115lists additional symboils #t are used throughoutgttnstruction Summary and

Instruction Set Description sections.
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eZ8 CPU Instruction Set






























