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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.
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Details

Product Status Obsolete

Core Processor eZ8

Core Size 8-Bit

Speed 5MHz
Connectivity IrDA, UART/USART
Peripherals Brown-out Detect/Reset, LED, POR, PWM, WDT
Number of I/O 16

Program Memory Size 2KB (2K x 8)
Program Memory Type FLASH

EEPROM Size -

RAM Size 512 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
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Through Hole
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Table 8. Register File Address Map (Continued)
Address (Hex) Register Description Mnemonic Reset (Hex) Page No
FOC Timer 1 PWM High Byte T1PWMH 00 81
FOD Timer 1 PWM Low Byte T1PWML 00 82
FOE Timer 1 Control 0 T1CTLO 00 82
FOF Timer 1 Control 1 T1CTLA 00 80
F10-F3F Reserved — XX
UART
F40 UARTO Transmit Data UOTXD XX 104

UARTO Receive Data UORXD XX 105
F41 UARTO Status 0 UOSTATO 0000011Xb 105
F42 UARTO Control 0 UOCTLO 00 107
F43 UARTO Control 1 UOCTL1 00 107
F44 UARTO Status 1 UOSTAT1 00 106
F45 UARTO Address Compare UOADDR 00 109
F46 UARTO Baud Rate High Byte UOBRH FF 110
F47 UARTO Baud Rate Low Byte UOBRL FF 110
F48—-F6F Reserved — XX
Analog-to-Digital Converter (ADC)
F70 ADC Control 0 ADCCTLO 00 122
F71 ADC Control 1 ADCCTLA1 80 122
F72 ADC Data High Byte ADCD_H XX 124
F73 ADC Data Low Bits ADCD L XX 124
F74-F7F Reserved — XX
Low Power Control
F80 Power Control 0 PWRCTLO 80 33
F81 Reserved — XX
LED Controller
F82 LED Drive Enable LEDEN 00 51
F83 LED Drive Level High Byte LEDLVLH 00 51
F84 LED Drive Level Low Byte LEDLVLL 00 52
F85 Reserved — XX
Oscillator Control
F86 Oscillator Control OSCCTL AOQ 167
F87—F8F Reserved — XX
Comparator 0
F90 Comparator 0 Control CMPO 14 128

PS024314-0308

Register Map
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vector address. Following Stop Mode Recovery, the STOP bit in the Watchdog Timer
Control Register is set to 1. Table 11 lists the Stop Mode Recovery sources and resulting
actions. The section following the table provides more detailed information on each of the
Stop Mode Recovery sources.

Table 11. Stop Mode Recovery Sources and Resulting Action

Operating Mode Stop Mode Recovery Source Action

STOP mode

Watchdog Timer time-out when configured Stop Mode Recovery
for Reset

Watchdog Timer time-out when configured Stop Mode Recovery followed by interrupt

for interrupt (if interrupts are enabled)
Data transition on any GPIO port pin Stop Mode Recovery
enabled as a Stop Mode Recovery source

Assertion of external RESET Pin System Reset

Debug Pin driven Low System Reset

Stop Mode Recovery Using Watchdog Timer Time-Out

If the Watchdog Timer times out during STOP mode, the device undergoes a Stop Mode
Recovery sequence. In the Watchdog Timer Control register, the WDT and STOP bits are
set to 1. If the Watchdog Timer is configured to generate an interrupt upon time-out and
Z8 Encore! XP® F0823 Series device is configured to respond to interrupts, the eZ8 CPU
services the Watchdog Timer interrupt request following the normal Stop Mode Recovery
sequence.

Stop Mode Recovery Using a GPIO Port Pin Transition

Each of the GPIO port pins can be configured as a Stop Mode Recovery input source. On
any GPIO pin enabled as a Stop Mode Recovery source, a change in the input pin value
(from High to Low or from Low to High) initiates Stop Mode Recovery.

The SMR pulses shorter than specified does not trigger a recovery. When this happens, the
STOP bit in the Reset Status (RSTSTAT) register is set to 1.

A Caution: [n STOP mode, the GPIO Port Input Data registers (PxIN) are disabled. The Port Input

PS024314-0308

Data registers record the port transition only if the signal stays on the port pin through
the end of the Stop Mode Recovery delay. As a result, short pulses on the port pin can
initiate Stop Mode Recovery without being written to the Port Input Data register or
without initiating an interrupt (if enabled for that pin).

Reset and Stop Mode Recovery
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tions as a GPIO pin. If it is not present, the debug feature is disabled until/unless another
reset event occurs. For more details, see On-Chip Debugger on page 151.

Crystal Oscillator Override

For systems using a crystal oscillator, PAO and PA1 are used to connect the crystal. When
the crystal oscillator is enabled (see Oscillator Control Register Definitions on page 167),
the GPIO settings are overridden and PAO and PA1 are disabled.

5V Tolerance

} Note:

All six I/O pins on the 8-pin devices are 5 V-tolerant, unless the programmable pull-ups
are enabled. If the pull-ups are enabled and inputs higher than V, are applied to these
parts, excessive current flows through those pull-up devices and can damage the chip.

In the 20- and 28-pin versions of this device, any pin which shares functionality with an
ADC, crystal or comparator port is not 5 V-tolerant, including PA[1:0], PB[5:0], and
PC[2:0]. All other signal pins are 5 V-tolerant, and can safely handle inputs higher than
Vpp even with the pull-ups enabled.

External Clock Setup

PS024314-0308

For systems using an external TTL drive, PB3 is the clock source for 20- and 28-pin
devices. In this case, configure PB3 for alternate function CLKIN. Write the Oscillator
Control Register (see Oscillator Control Register Definitions on page 167) such that the
external oscillator is selected as the system clock. For 8-pin devices use PA1 instead of
PB3.

General-Purpose Input/Output
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Table 33. Trap and Interrupt Vectors in Order of Priority

Program
Memory

Priority Vector Address Interrupt or Trap Source

Highest 0002H Reset (not an interrupt)
0004H Watchdog Timer (see Watchdog Timer on page 87)
003AH Primary Oscillator Fail Trap (not an interrupt)
003CH Watchdog Timer Oscillator Fail Trap (not an interrupt)
0006H lllegal Instruction Trap (not an interrupt)
0008H Reserved
000AH Timer 1
000CH Timer 0
000EH UART O receiver
0010H UART 0 transmitter
0012H Reserved
0014H Reserved
0016H ADC
0018H Port A Pin 7, selectable rising or falling input edge
001AH Port A Pin 6, selectable rising or falling input edge or Comparator Output
001CH Port A Pin 5, selectable rising or falling input edge
001EH Port A Pin 4, selectable rising or falling input edge
0020H Port A Pin 3 or Port D Pin 3, selectable rising or falling input edge
0022H Port A Pin 2 or Port D Pin 2, selectable rising or falling input edge
0024H Port A Pin 1, selectable rising or falling input edge
0026H Port A Pin 0, selectable rising or falling input edge
0028H Reserved
002AH Reserved
002CH Reserved
002EH Reserved
0030H Port C Pin 3, both input edges
0032H Port C Pin 2, both input edges
0034H Port C Pin 1, both input edges

PS024314-0308 Interrupt Controller
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Interrupt Control Register Definitions

For all interrupts other than the Watchdog Timer interrupt, the Primary Oscillator Fail
Trap, and the Watchdog Timer Oscillator Fail Trap, the interrupt control registers enable
individual interrupts, set interrupt priorities, and indicate interrupt requests.

Interrupt Request 0 Register

The Interrupt Request 0 (IRQO) register (Table 34) stores the interrupt requests for both
vectored and polled interrupts. When a request is presented to the interrupt controller, the
corresponding bit in the IRQO register becomes 1. If interrupts are globally enabled (vec-
tored interrupts), the interrupt controller passes an interrupt request to the eZ8 CPU. If
interrupts are globally disabled (polled interrupts), the eZ8 CPU reads the Interrupt
Request 0 register to determine if any interrupt requests are pending.

Table 34. Interrupt Request 0 Register (IRQ0)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved T11 TOI UORXI UOTXI Reserved | Reserved ADCI
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 FCOH

PS024314-0308

Reserved—Must be 0

T1I—Timer 1 Interrupt Request
0 = No interrupt request is pending for Timer 1
1 = An interrupt request from Timer 1 is awaiting service

TOI—Timer O Interrupt Request
0 = No interrupt request is pending for Timer 0
1 = An interrupt request from Timer 0 is awaiting service

UORXI—UART 0 Receiver Interrupt Request
0 = No interrupt request is pending for the UART 0 receiver
1 = An interrupt request from the UART 0 receiver is awaiting service

UOTXI—UART 0 Transmitter Interrupt Request
0 = No interrupt request is pending for the UART 0 transmitter
1 = An interrupt request from the UART 0 transmitter is awaiting service

ADCI—ADC Interrupt Request
0 = No interrupt request is pending for the ADC
1 = An interrupt request from the ADC is awaiting service

Interrupt Controller
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Reserved—Must be 0
T1ENH—Timer 1 Interrupt Request Enable High Bit
TOENH—Timer 0 Interrupt Request Enable High Bit
UORENH—UART 0 Receive Interrupt Request Enable High Bit
UOTENH—UART 0 Transmit Interrupt Request Enable High Bit
ADCENH—ADC Interrupt Request Enable High Bit
Table 39. IRQO Enable Low Bit Register (IRQOENL)
BITS 7 6 5 4 3 2 1 0
FIELD Reserved | T1ENL TOENL UORENL | UOTENL | Reserved | Reserved | ADCENL
RESET 0 0 0 0 0 0 0 0
RIW R R/W R/W R/W R/IW R R R/W
ADDR FC2H

PS024314-0308

Reserved—O0 when read

T1ENL—Timer 1 Interrupt Request Enable Low Bit
TOENL—Timer O Interrupt Request Enable Low Bit
UORENL—UART 0 Receive Interrupt Request Enable Low Bit
UOTENL—UART 0 Transmit Interrupt Request Enable Low Bit
ADCENL—ADC Interrupt Request Enable Low Bit

IRQ1 Enable High and Low Bit Registers

Table 40 describes the priority control for IRQ1. The IRQ1 Enable High and Low Bit
registers (Table 41 and Table 42) form a priority encoded enabling for interrupts in the
Interrupt Request 1 register. Priority is generated by setting bits in each register.

Table 40. IRQ1 Enable and Priority Encoding

IRQ1ENH[x] IRQ1ENL[x] Priority Description
0 0 Disabled Disabled
0 1 Level 1 Low
1 0 Level 2 Nominal
1 1 Level 3 High

where x indicates the register bits from 0-7.

Interrupt Controller
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timer value is not reset to 0001H). Also, if the Timer Output alternate function is enabled,
the Timer Output pin changes state (from Low to High or from High to Low) upon
Compare.

If the Timer reaches FFFFH, the timer rolls over to 0000H and continue counting. Follow
the steps below to configure a timer for COMPARE mode and to initiate the count:
1. Write to the Timer Control register to:
- Disable the timer.
- Configure the timer for Compare mode.
- Set the prescale value.
- Set the initial logic level (High or Low) for the Timer Output alternate function, if
appropriate.
2. Write to the Timer High and Low Byte registers to set the starting count value.
3. Write to the Timer Reload High and Low Byte registers to set the Compare value.

4. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing
to the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

6. Write to the Timer Control register to enable the timer and initiate counting.

In COMPARE mode, the system clock always provides the timer input. The Compare time
can be calculated by the following equation:
. _ (Compare Value — Start Value) x Prescale
MPARE Mode T = |
co ode Time (s) System Clock Frequency (Hz)

GATED Mode

In GATED mode, the timer counts only when the Timer Input signal is in its active state
(asserted), as determined by the TPOL bit in the Timer Control register. When the Timer
Input signal is asserted, counting begins. A timer interrupt is generated when the Timer
Input signal is deasserted or a timer Reload occurs. To determine if a Timer Input signal
deassertion generated the interrupt, read the associated GPIO input value and compare to
the value stored in the TPOL bit.

The timer counts up to the 16-bit Reload value stored in the Timer Reload High and Low
Byte registers. The timer input is the system clock. When reaching the Reload value, the
timer generates an interrupt, the count value in the Timer High and Low Byte registers is
reset to 0001H and counting resumes (assuming the Timer Input signal remains asserted).
Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
(from Low to High or from High to Low) at timer reset.

PS024314-0308 Timers
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Table 68. UART Address Compare Register (UOADDR)
BITS 7 6 5 4 3 2 1 0
FIELD COMP_ADDR
RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F45H
COMP_ADDR—Compare Address
This 8-bit value is compared to incoming address bytes.
UART Baud Rate High and Low Byte Registers
The UART Baud Rate High and Low Byte registers (Table 69 and Table 70) combine to
create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data transmission rate
(baud rate) of the UART.
Table 69. UART Baud Rate High Byte Register (UOBRH)
BITS 7 6 5 4 3 2 1 0
FIELD BRH
RESET 1 1 1 1 1 1 1 1
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F46H
Table 70. UART Baud Rate Low Byte Register (UOBRL)
BITS 7 6 5 4 3 2 1 0
FIELD BRL
RESET 1 1 1 1 1 1 1 1
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F47H

PS024314-0308

The UART data rate is calculated 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, calculate the integer baud rate divisor value using the

following equation:

UART Baud Rate Divisor Value (BRG) = Round(

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

Universal Asynchronous Receiver/Transmitter

110
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Software Compensation Procedure

The value read from the ADC high and low byte registers are uncompensated. The user
mode software must apply gain and offset correction to this uncompensated value for
maximum accuracy. The following formula yields the compensated value:

ADC = (ADC — OFFCAL) + ((ADC — OFFCAL)*GAINCAL)/216

comp uncomp uncomp

where GAINCAL is the gain calibration byte, OFFCAL is the offset calibration byte and
ADCpcomp is the uncompensated value read from the ADC. The OFFCAL value is in
two’s complement format, as are the compensated and uncompensated ADC values.

The offset compensation is performed first, followed by the gain compensation. One bit of
resolution is lost because of rounding on both the offset and gain computations. As a result
the ADC registers read back 13 bits: 1 sign bit, two calibration bits lost to rounding and
10 data bits. Also note that in the second term, the multiplication must be performed
before the division by 216, Otherwise, the second term evaluates to zero incorrectly.

A Caution: Although the ADC can be used without the gain and offset compensation, it does exhibit

non-unity gain. Designing the ADC with sub-unity gain reduces noise across the ADC
range but requires the ADC results to be scaled by a factor of 8/7.

ADC Control Register Definitions

The following sections define the ADC control registers.

ADC Control Register 0

The ADC Control register selects the analog input channel and initiates the
analog-to-digital conversion.

Table 72. ADC Control Register 0 (ADCCTLO)

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

RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F70H

PS024314-0308

CEN—Conversion Enable

0 = Conversion is complete. Writing a 0 produces no effect. The ADC automatically clears
this bit to 0 when a conversion is complete.

1 = Begin conversion. Writing a 1 to this bit starts a conversion. If a conversion is already
in progress, the conversion restarts. This bit remains 1 until the conversion is complete.

Analog-to-Digital Converter
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Table 76. Comparator Control Register (CMPO0)

BITS 7 6 5 4 3 2 1 0
FIELD INPSEL | INNSEL REFLVL Reserved
RESET 0 0 0 1 0 1 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR F90H

INPSEL—Signal Select for Positive Input
0 = GPIO pin used as positive comparator input
1 = temperature sensor used as positive comparator input

INNSEL—Signal Select for Negative Input
0 = internal reference disabled, GPIO pin used as negative comparator input
1 = internal reference enabled as negative comparator input

REFLVL—Internal Reference Voltage Level
) Note: This reference is independent of the ADC voltage reference.

0000=0.0V
0001 =02V
0010=04V
0011=0.6 V
0100=0.8V
0101 =1.0 V (Default)
0110=12V
0111=14V
1000=1.6 V
1001 =18V
1010-1111 = Reserved

Reserved—R/W bits must be 0 during writes; 0 when read

PS024314-0308 Comparator
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This bit only enables the crystal oscillator. Its selection as system clock must be done man-
ually.

0 = Crystal oscillator is enabled during reset, resulting in longer reset timing

1 = Crystal oscillator is disabled during reset, resulting in shorter reset timing

} Note:

A Warning: Programming the XTLDIS bit to zero on 8-pin versions of this device prevents any fur-
ther communication via the debug pin. This is due to the fact that the XIN and DBG
functions are shared on pin 2 of this package. Do not program this bit to zero on 8-pin
devices unless no further debugging or Flash programming is required.

Trim Bit Address Space

All available Trim bit addresses and their functions are listed in Table 89 through
Table 91.

Trim Bit Address 0000H—Reserved
Table 89. Trim Options Bits at Address 0000H

BITS 7 6 5 4 3 2 1 0
FIELD Reserved
RESET u u u U U U U U
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR Information Page Memory 0020H
Note: U = Unchanged by Reset. R/W = Read/Write.
Reserved—Altering this register may result in incorrect device operation.

Trim Bit Address 0001H—Reserved
Table 90. Trim Option Bits at 0001H
BITS 7 6 5 4 3 2 1 0
FIELD Reserved
RESET u u u U U U U U
R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR Information Page Memory 0021H
Note: U = Unchanged by Reset. R/W = Read/Write.

PS024314-0308

Flash Option Bits
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Reserved— Altering this register may result in incorrect device operation.

Trim Bit Address 0002H
Table 91. Trim Option Bits at 0002H (TIPO)

BITS

7 6 5 4 3 2

FIELD

IPO_TRIM

RESET

u

R/W

R/W

ADDR

Information Page Memory 0022H

Note: U = Unchanged by Reset. R/W = Read/Write.

IPO_TRIM—Internal Precision Oscillator Trim Byte
Contains trimming bits for Internal Precision Oscillator.

Trim Bit Address 0003H—Reserved

Trim Bit Address 0004H—Reserved

Zilog Calibration Data

ADC Calibration Data
Table 92. ADC Calibration Bits

BITS

7

6

FIELD

ADC_

CAL

RESET

u

u

u

u

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

ADDR

Information Page Memory 0060H—-007DH

Note: U = Unchanged by Reset. R/W = Read/Write.

ADC_CAL—Analog-to-Digital Converter Calibration Values
Contains factory calibrated values for ADC gain and offset compensation. Each of the ten
supported modes has one byte of offset calibration and two bytes of gain calibration.
These values are read by the software to compensate ADC measurements as detailed in

PS024314-0308

Flash Option Bits
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datastreams, the maximum recommended baud rate is the system clock frequency divided
by eight. The maximum possible baud rate for asynchronous datastreams is the system
clock frequency divided by four, but this theoretical maximum is possible only for low
noise designs with clean signals. Table 98 lists minimum and recommended maximum
baud rates for sample crystal frequencies.

Table 98. OCD Baud-Rate Limits

Recommended Recommended

System Clock Maximum Baud Standard PC Minimum Baud
Frequency (MHz) Rate (kbps) Baud Rate (bps) Rate (kbps)
5.5296 1382.4 691,200 1.08
0.032768 (32 kHz) 4.096 2400 0.064

If the OCD receives a Serial Break (nine or more continuous bits Low) the auto-baud
detector/generator resets. Reconfigure the auto-baud detector/generator by sending 80H.

OCD Serial Errors

PS024314-0308

The OCD detects any of the following error conditions on the DBG pin:

® Serial Break (a minimum of nine continuous bits Low)

® Framing Error (received Stop bit is Low)

® Transmit Collision (OCD and host simultaneous transmission detected by the OCD)

When the OCD detects one of these errors, it aborts any command currently in progress,
transmits a four character long Serial Break back to the host, and resets the auto-baud
detector/generator. A Framing Error or Transmit Collision may be caused by the host
sending a Serial Break to the OCD. Because of the open-drain nature of the interface,
returning a Serial Break break back to the host only extends the length of the Serial Break
if the host releases the Serial Break early.

The host transmits a Serial Break on the DBG pin when first connecting to the Z8 Encore!
XP F0823 Series devices or when recovering from an error. A Serial Break from the host
resets the auto-baud generator/detector but does not reset the OCD Control register. A
Serial Break leaves the device in DEBUG mode if that is the current mode. The OCD is
held in Reset until the end of the Serial Break when the DBG pin returns High. Because of
the open-drain nature of the DBG pin, the host sends a Serial Break to the OCD even if the
OCD is transmitting a character.

On-Chip Debugger

155
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INTEN—Internal Precision Oscillator Enable
1 = Internal precision oscillator is enabled
0 = Internal precision oscillator is disabled

Reserved—R/W bits must be 0 during writes; 0 when read

WDTEN—Watchdog Timer Oscillator Enable
1 = Watchdog Timer oscillator is enabled
0 = Watchdog Timer oscillator is disabled

POFEN—Primary Oscillator Failure Detection Enable
1 = Failure detection and recovery of primary oscillator is enabled
0 = Failure detection and recovery of primary oscillator is disabled

WDFEN—Watchdog Timer Oscillator Failure Detection Enable
1 = Failure detection of Watchdog Timer oscillator is enabled
0 = Failure detection of Watchdog Timer oscillator is disabled

SCKSEL—System Clock Oscillator Select

000 = Internal precision oscillator functions as system clock at 5.53 MHz
001 = Internal precision oscillator functions as system clock at 32 kHz
010 = Reserved

011 = Watchdog Timer oscillator functions as system clock

100 = External clock signal on PB3 functions as system clock

101 = Reserved

110 = Reserved

111 = Reserved

Oscillator Control
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Internal Precision Oscillator
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Tables 107 through Table 114 contain the instructions belonging to each group and the
number of operands required for each instruction. Some instructions appear in more than
one table as these instruction can be considered as a subset of more than one category.
Within these tables, the source operand is identified as ‘src’, the destination operand

is ‘dst” and a condition code is ‘cc’.

Table 107. Arithmetic Instructions

Mnemonic  Operands Instruction

ADC dst, src Add with Carry

ADCX dst, src Add with Carry using Extended Addressing
ADD dst, src Add

ADDX dst, src Add using Extended Addressing

CP dst, src Compare

CPC dst, src Compare with Carry

CPCX dst, src Compare with Carry using Extended Addressing
CPX dst, src Compare using Extended Addressing

DA dst Decimal Adjust

DEC dst Decrement

DECW dst Decrement Word

INC dst Increment

INCW dst Increment Word

MULT dst Multiply

SBC dst, src Subtract with Carry

SBCX dst, src Subtract with Carry using Extended Addressing
SuB dst, src Subtract

SUBX dst, src Subtract using Extended Addressing

PS024314-0308

eZ8 CPU Instruction Set
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Z8 Encore! XP with 2 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C

Z8F0223PB005SC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005SC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB005SC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SH005SC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HH005SC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PH005SC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005SC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ005SC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJ005SC 2KB 512B 22 18 2 8 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C

Z8F0223PB005EC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005EC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB0O05EC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SHO05EC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HHO05EC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PHO05EC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005EC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ0O05EC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJO05EC 2KB 512B 22 18 2 8 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging

PS024314-0308 Ordering Information
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Z8 Encore! XP with 1 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C

Z8F0123PB005SC 1KB 256 B 6 12 2 4 1 PDIP 8-pin package
Z8F0123QB005SC 1KB 256 B 6 12 2 4 1 QFN 8-pin package
Z8F0123SB005SC 1KB 256B 6 12 2 4 1 SOIC 8-pin package
Z8F0123SH005SC 1KB 256B 16 18 2 7 1 SOIC 20-pin package
Z8F0123HH005SC 1KB 256B 16 18 2 7 1 SSOP 20-pin package
Z8F0123PH005SC 1KB 256B 16 18 2 7 1 PDIP 20-pin package
Z8F0123SJ005SC 1KB 256B 22 18 2 8 1 SOIC 28-pin package
Z8F0123HJ005SC 1KB 256B 22 18 2 8 1 SSOP 28-pin package
Z8F0123PJ005SC 1KB 256B 22 18 2 8 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C

Z8F0123PB0O05EC 1KB 256 B 6 12 2 4 1 PDIP 8-pin package
Z8F0123QB005EC 1KB 256 B 6 12 2 4 1 QFN 8-pin package
Z8F0123SB0O05EC 1KB 256B 6 12 2 4 1 SOIC 8-pin package
Z8F0123SHO05EC 1KB 256B 16 18 2 7 1 SOIC 20-pin package
Z8F0123HHO05EC 1KB 256B 16 18 2 7 1 SSOP 20-pin package
Z8F0123PHO05EC 1KB 256B 16 18 2 7 1 PDIP 20-pin package
Z8F0123SJ005EC 1KB 256B 22 18 2 8 1 SOIC 28-pin package
Z8F0123HJO05EC 1KB 256B 22 18 2 8 1 SSOP 28-pin package
Z8F0123PJO05EC 1KB 256B 22 18 2 8 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging

PS024314-0308 Ordering Information
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Symbols

#174
% 174

@ 174

Numerics

10-bit ADC 4
40-lead plastic dual-inline package 214, 215

A

absolute maximum ratings 193
AC characteristics 197
ADC 175
architecture 117
automatic power-down 118
block diagram 118
continuous conversion 120
control register 122, 124
control register definitions 122
data high byte register 124
data low bits register 125
electrical characteristics and timing 201
operation 118
single-shot conversion 119
ADCCTL register 122, 124
ADCDH register 124
ADCDL register 125
ADCX 175
ADD 175
add - extended addressing 175
add with carry 175
add with carry - extended addressing 175
additional symbols 174
address space 13
ADDX 175
analog signals 10
analog-to-digital converter (ADC) 117
AND 177
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ANDX 177

arithmetic instructions 175

assembly language programming 171
assembly language syntax 172

B

B 174
b 173
baud rate generator, UART 103
BCLR 176
binary number suffix 174
BIT 176
bit 173
clear 176
manipulation instructions 176
set 176
set or clear 176
swap 176
test and jump 178
test and jump if non-zero 178
test and jump if zero 178
bit jump and test if non-zero 178
bit swap 178
block diagram 3
block transfer instructions 176
BRK 178
BSET 176
BSWAP 176, 178
BTJ 178
BTJNZ 178
BTJZ 178

C

CALL procedure 178
CAPTURE mode 84, 85
CAPTURE/COMPARE mode 85
cc 173

CCF 176

characteristics, electrical 193
clear 177

CLR 177

COM 177

Index



COMPARE 84

compare - extended addressing 175
COMPARE mode 84

compare with carry 175

compare with carry - extended addressing 175
complement 177

complement carry flag 176

condition code 173

continuous conversion (ADC) 120
CONTINUOUS mode 84

control register definition, UART 104
Control Registers 13, 17
COUNTER modes 84

CP 175

CPC 175

CPCX 175

CPU and peripheral overview 4
CPU control instructions 176

CPX 175

Customer Support 237

D

DA 173, 175

data memory 15

DC characteristics 194
debugger, on-chip 151
DEC 175

decimal adjust 175
decrement 175
decrement and jump non-zero 178
decrement word 175
DECW 175

destination operand 174
device, port availability 35
DI 176

direct address 173
disable interrupts 176
DJNZ 178

dst 174

E
EI 176

PS024314-0308

Z8 Encore! XP® F0823 Series
Product Specification

electrical characteristics 193
ADC 201
flash memory and timing 200
GPIO input data sample timing 202
Watchdog Timer 200, 202
enable interrupt 176
ER 173
extended addressing register 173
external pin reset 25
eZ8 CPU features 4
eZ8 CPU instruction classes 174
eZ8 CPU instruction notation 172
eZ8 CPU instruction set 171
eZ8 CPU instruction summary 179

F

FCTL register 137, 143, 144
features, Z8 Encore! 1
first opcode map 190
FLAGS 174
flags register 174
flash
controller 4
option bit address space 144
option bit configuration - reset 141
program memory address 0000H 144
program memory address 0001H 145
flash memory 129
arrangement 130
byte programming 135
code protection 133
configurations 129
control register definitions 137, 143
controller bypass 136
electrical characteristics and timing 200
flash control register 137, 143, 144
flash option bits 134
flash status register 137
flow chart 132
frequency high and low byte registers 139
mass erase 135
operation 131
operation timing 133
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