Zilog - Z8F083APJ020EG Datasheet

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 Active
Core Processor eZ8
Core Size 8-Bit
Speed 20MHz

Connectivity -

Peripherals Brown-out Detect/Reset, LED, POR, PWM, WDT
Number of I/O 23

Program Memory Size 8KB (8K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256 x 8

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

Data Converters A/D 8x10b

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

28-DIP (0.600", 15.24mm)
28-PDIP

https://www.e-xfl.com/product-detail/zilog/z8f083apj020eg

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Figure 4. Z8F083A Series in 20-Pin QFN Package
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Figure 5. Z8F083A Series in 28-Pin QFN Package
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Table 8. Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic  Reset (Hex) Page #
Interrupt Controller (cont’'d.)
FCF Interrupt Control IRQCTL 00 68
GPIO Port A
FDO Port A Address PAADDR 00 39
FD1 Port A Control PACTL 00 41
FD2 Port A Input Data PAIN XX 41
FD3 Port A Output Data PAOUT 00 41
GPIO Port B
FD4 Port B Address PBADDR 00 39
FD5 Port B Control PBCTL 00 41
FD6 Port B Input Data PBIN XX 41
FD7 Port B Output Data PBOUT 00 41
GPIO Port C
FD8 Port C Address PCADDR 00 39
FD9 Port C Control PCCTL 00 41
FDA Port C Input Data PCIN XX 41
FDB Port C Output Data PCOUT 00 41
GPIO Port D
FDC Port D Address PDADDR 00 39
FDD Port D Control PDCTL 00 41
FDE Reserved — XX
FDF Port D Output Data PDOUT 00 41
FEO-FEF Reserved — XX
Watchdog Timer
FFO Reset Status RSTSTAT XX 95
WDT Control WDTCTL XX 95
FF1 WDT Reload upper byte WDTU FF 96
FF2 WDT Reload High Byte WDTH FF 96
FF3 WDT Reload Low Byte WDTL FF 97
FF4-FF5 Reserved — XX

Note: XX = Undefined.
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reset pulse of three clock cycles in duration might trigger a reset and a reset pulse of four
cycles in duration always triggers a reset.

While the RESET input pin is asserted low, the Z8 Encore! FO83A Series devices remain
in the Reset state. If the RESET pin is held low beyond the system reset time-out, the
device exits the Reset state on the system clock rising edge following RESET pin deasser-
tion. Following a system reset initiated by the external RESET pin, the EXT status bit in
the Reset Status (RSTSTAT) Register is set to 1.

External Reset Indicator

During system reset or when enabled by the GPIO logic, the RESET pin functions as an
open-drain (active low) RESET mode indicator in addition to the input functionality. This
reset output feature allows an Z8 Encore! FO83A Series device to reset other components
to which it is connected, even if that reset is caused by internal sources such as POR, VBO
or WDT events. See the Port A-D Control Registers section on page 41.

After an internal Reset event occurs, the internal circuitry begins driving the RESET pin
low. The RESET pin is held low by the internal circuitry until the appropriate delay listed
in Table 9 on page 22 has elapsed.

On-Chip Debugger Initiated Reset

A POR is initiated using the On-Chip Debugger by setting the RST bit in the OCD Control
Register. The On-Chip Debugger block is not reset, but the remainder of the chip goes
through a normal system reset. The RST bit automatically clears during the system reset.
Following the system reset, the POR bit in the reset status (RSTSTAT) Register is set.

Stop Mode Recovery

The device enters the STOP Mode when the STOP instruction is executed by the eZ8
CPU. For more details about STOP Mode, see the Low-Power Modes chapter on page 30.
During Stop Mode Recovery, the CPU is held in reset for about 66 IPO cycles if the crystal
oscillator is disabled or about 5000 cycles if it is enabled.

Stop Mode Recovery does not affect the on-chip registers other than the Reset Status
(RSTSTAT) Register and the Oscillator Control Register (OSCCTL). After any Stop
Mode Recovery, the IPO is enabled and selected as the system clock. If another system
clock source is required or IPO disabling is required, the Stop Mode Recovery code must
reconfigure the oscillator control block such that the correct system clock source is
enabled and selected.

The eZ8 CPU fetches the reset vector at program memory addresses 0002H and 0003H
and loads that value into the program counter. Program execution begins at the reset vector

PS026310-1212 PRELIMINARY Stop Mode Recovery
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Power Control Register 0

Each bit in this register disables a peripheral block, either by gating its system clock input
or by removing power from the block.

} Note: This register is only reset during a POR sequence. Other system Reset events do not affect it.

Table 14. Power Control Register 0 (PWRCTLO)

Bit 7 6 5 4 3 2 1 0
Field Reserved VBO Reserved | Reserved | COMP | Reserved
RESET 1 0 0 0 1 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address F80H

Bit Description

[7:5] Reserved

These bits are reserved and must be programmed to 000.

[4] Voltage Brown-Out detector Disable

VBO This bit is only effect when the VBO_AOQO Flash option bit is disabled. In STOP Mode, VBO is
always disabled when the VBO_AO Flash option bit is disabled. For VBO_AO Flash option bit
function, see the Flash Option Bits chapter on page 124.
0 = VBO enabled.
1 = VBO disabled.

[3] Reserved
This bit is reserved and must be programmed to O.
[2] Reserved

This bit is reserved and must be programmed to 0.

[1] Comparator Disable
COMP 0 = Comparator is enabled.
1 = Comparator is disabled.

[0] Reserved
This bit is reserved and must be programmed to O.

PS026310-1212 PRELIMINARY Power Control Register Definitions
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Port A—D Output Data Register

The Port A-D Output Data Register, shown in Table 30, controls the output data to the

pins.
Table 30. Port A—D Output Data Register (PxOUT)

Bit 7 6 5 4 3 2 1 0
Field POUTY? POUT6 POUTS5 POUT4 POUT3 POUT2 POUT1 POUTO
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
Address FD3H, FD7H, FDBH, FDFH
Bit Description
[7:0] Port Output Data

PxOUT  These bits contain the data to be driven to the port pins. The values are only driven if the corre-
sponding pin is configured as an output and the pin is not configured for alternate function
operation.

0 = Drive a logical O (Low).
1 = Drive a logical 1 (High). High value is not driven if the drain has been disabled by setting
the corresponding port output Control Register bit to 1.

Note: x indicates the specific GPIO port pin number (7-0).

PS026310-1212 PRELIMINARY GPIO Control Register Definitions
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e Writing 1 to the IRQE bit in the Interrupt Control Register

Interrupts are globally disabled by any of the following actions:
¢ Execution of a DI (disable interrupt) instruction

* eZ8 CPU acknowledgement of an interrupt service request from the Interrupt Control-
ler

e Writing a 0 to the IRQE bit in the Interrupt Control Register
* Reset

e Execution of a trap instruction

¢ lllegal instruction trap

* Primary oscillator fail trap

¢ Watchdog oscillator fail trap

Interrupt Vectors and Priority

The Interrupt Controller supports three levels of interrupt priority. Level 3 is the highest
priority, level 2 is the second highest priority and level 1 is the lowest priority. If all of the
interrupts are enabled with identical interrupt priority (all as level 2 interrupts, for exam-
ple), the interrupt priority is assigned from highest to lowest as specified in Table 34 on
page 55. Level 3 interrupts are always assigned higher priority than level 2 interrupts and
level 2 interrupts are assigned higher priority than level 1 interrupts. Within each interrupt
priority level (level 1, level 2 or level 3), priority is assigned as specified in Table 34.
Reset, Watchdog Timer interrupts (if enabled), primary oscillator fail traps, Watchdog
oscillator fail traps and illegal instruction traps always have highest (level 3) priority.

Interrupt Assertion

Interrupt sources assert their interrupt requests for only a single system clock period (sin-
gle pulse). When the interrupt request is acknowledged by the eZ8 CPU, the correspond-
ing bit in the interrupt request register is cleared. Writing 0 to the corresponding bit in the
interrupt request register clears the interrupt request.

A Caution: Zilog recommends not using a coding style that clears bits in the Interrupt Request reg-
isters. All incoming interrupts received between execution of the first LDX command
and the final LDX command are lost. See Example 1, which follows.

Example 1. A poor coding style that can result in lost interrupt requests:

PS026310-1212 PRELIMINARY Operation
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Bit Description (Continued)
[6] Timer Input/Output Polarity
TPOL Operation of this bit is a function of the current operating mode of the timer.

ONE-SHOT Mode
When the timer is disabled, the timer output signal is set to the value of this bit. When the timer
is enabled, the timer output signal is complemented on timer reload.

CONTINUOUS Mode

When the timer is disabled, the timer output signal is set to the value of this bit. When the timer
is enabled and reloaded, the timer output signal is complemented.

COUNTER Mode

If the timer is disabled, the timer output signal is set to the value of this bit.

If the timer is enabled the timer output signal is complemented after timer reload.

0 = Count occurs on the rising edge of the timer input signal.

1 = Count occurs on the falling edge of the timer input signal.

PWM SINGLE OUTPUT Mode

0 = Timer output is forced low (0), when the timer is disabled. The timer output is forced high
(1), when the timer is enabled and the PWM count matches and the timer output is forced
low (0), when the timer is enabled and reloaded.

1 = Timer output is forced high (1), when the timer is disabled. The timer output is forced
low(0), when the timer is enabled and the PWM count matches and forced high (1) when
the timer is enabled and reloaded.

CAPTURE Mode

0 = Count is captured on the rising edge of the timer input signal.

1 = Count is captured on the falling edge of the timer input signal.

COMPARE Mode

When the timer is disabled, the timer output signal is set to the value of this bit. When the timer
is enabled and reloaded, the timer output signal is complemented.

GATED Mode

0 = Timer counts when the timer input signal is high (1) and interrupts are generated on the fall-
ing edge of the timer input.

1 = Timer counts when the timer input signal is low (0) and interrupts are generated on the ris-
ing edge of the timer input.

CAPTURE/COMPARE Mode

0 = Counting is started on the first rising edge of the timer input signal. The current count is
captured on subsequent rising edges of the timer input signal.

1 = Counting is started on the first falling edge of the timer input signal. The current count is
captured on subsequent falling edges of the timer input signal.

PS026310-1212 PRELIMINARY Timer Control Register Definitions
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» The Flash Sector Protect Register is ignored for programming and Erase operations.

» Programming operations are not limited to the page selected in the Page Select
Register.

» Bits in the Flash Sector Protect Register are written to one or zero.

» The second write of the Page Select Register to unlock the flash controller is not
necessary.

» The Page Select Register is written when the Flash Controller is unlocked.

e The mass erase command is enabled through the Flash Control Register

A Caution: For security reasons, Flash Controller allows only a single page to be opened for write/
erase. When writing multiple Flash pages, the Flash Controller must go through the un-
lock sequence again to select another page.

NVDS Operational Requirements

The device uses a 12KB Flash memory, despite the maximum specified Flash of 8KB size
(except 12KB mode with non-NVDS). User code accesses the lower 8 KB of flash, leav-
ing the upper 4 K for Zilog memory. The NVDS is implemented by using Zilog memory
for special purpose routines and for the data required by the routines. These routines are
factory programmed and cannot be altered by the user. The NVDS operation is described
in detail. See the Nonvolatile Data Storage chapter on page 134.

The NVDS routines are triggered by a user code: CALL into Zilog memory. Code execut-
ing from Zilog memory must be able to read and write other locations within Zilog mem-
ory. User code must not be able to read or write Zilog memory.

Flash Control Register Definitions

This section defines the features of the following Flash Control registers.

Flash Control Register: see page 120

Flash Status Register: see page 121

Flash Page Select Register: see page 121

Flash Sector Protect Register: see page 122

Flash Frequency High and Low Byte Registers: see page 123

PS026310-1212 PRELIMINARY NVDS Operational Requirements
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Bit Description
[7:3] ADC Reference Voltage Trim Byte
ADCREF_TRIM Contains trimming bits for the ADC reference voltage.

[2:0] Reserved
These bits are reserved and must be programmed to 111.

) Note: The bit values indicated in Table 85 are set at the factory; no calibration is required.

Trim Bit Address 0001H

Table 86. Trim Option Bits at 0001H (TADC_COMP)

Bit 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
Address Information Page Memory 0021H

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

Bit Description

[7:0] Reserved
These bits are reserved. Altering this register can result in incorrect device operation

} Note: The bit values used in Table 86 are set at the factory; no calibration is required.

PS026310-1212 PRELIMINARY Trim Bit Address Space
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} Note: The bit values used in Table 88 are set at the factory; no calibration is required.

Table 89. VBO Trim Definition

Trigger
VBO_TRIM Voltage Level
000 1.7
001 1.6
101 2.2
110 2.0
100 2.4
111 1.8

The FO83A Series’ on-chip Flash memory only guarantees write operations with a voltage
supply over 2.7V. Write operations below 2.7V may cause unpredictable results.

Trim Bit Address 0006H

Table 90. Trim Option Bits at 0006H (TCLKFLT)

Bit 7 6 5 4 3 2 1 0
Field DivBy4 | Reserved | DIyCtl1 DlyCtl2 DIyCtl3 | Reserved | FilterSell | FilterSelO
RESET 0 1 0 0 0 1 0 0
R/W R/W R/W R/W R/W R/W R/W R/W R/W
Address Information Page Memory 0026H

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

Bit Description
[7] Output Frequency Selection
DivBy4 0 = Output frequency is input frequency.
1 = Output frequency is 1/4 of the input frequency.
[6] Reserved
This bit is reserved and must be programmed to 1.
[5:3] Delay Control
DlyCtlx  Filtered 3-bit pulse width selection. For 3.3V operation, see Table 91.

Notes: x indicates bit values 3—1; y indicates bit values 1-0.

PS026310-1212
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Table 114. eZ8 CPU Instruction Summary (Continued)

Address
Mode Op Flags
Assembly —  Code(s) Fetch Instr.
Mnemonic Symbolic Operation  dst src (Hex) C Z S V D H Cycles Cycles
XOR dst, src dst « dst XOR src r r B2 - * * 0 - - 2 3
r Ir B3 2 4
R R B4 3 3
R IR B5 3 4
R IM B6 3 3
IR IM B7 3 4
XORX dst, src  dst « dst XOR src ER ER B8 - * * 0 - - 4 3
ER IM B9 4 3

Note: Flags Notation:

* = Value is a function of the result of the operation.
— = Unaffected.

X = Undefined.

0 =Reset to 0.

1=Setto 1.

PS026310-1212 PRELIMINARY eZ8 CPU Instruction Summary
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Op Code Maps

A description of the opcode map data and the abbreviations are provided in Figure 25.
Table 115 lists op code map abbreviations.

Figure 25. Op Code Map Cell Description

Table 115. Op Code Map Abbreviations

Abbreviation Description Abbreviation Description
b Bit position IRR Indirect Register Pair
cc Condition code p Polarity (0 or 1)
X 8-bit signed index or displacement 4-bit Working Register
DA Destination address R 8-bit register
ER Extended addressing register rl, R1, Ir1, Irrl, IR1, Destination address
rrl, RR1, IRR1, ER1
IM Immediate data value r2, R2, Ir2, Irr2, IR2, Source address
2, RR2, IRR2, ER2
Ir Indirect Working Register RA Relative
IR Indirect register rr Working Register Pair
Irr Indirect Working Register Pair RR Register Pair

PS026310-1212 PRELIMINARY Op Code Maps












Hex Address: FF1

Z8 Encore!® FO83A Series

Table 188. Watchdog Timer Reload Upper Byte Register (WDTU)

Product Specification

Bit 7 6 5 4 3 2 1 0
Field WDTU
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*
Address FF1H
Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.

Hex Address: FF2

Table 189. Watchdog Timer Reload High Byte Register (WDTH)

Bit 7 6 5 4 3 2 1 0
Field WDTH
RESET 0 0 0 0 0 1 0 0
R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*
Address FF2H
Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.

Hex Address: FF3

Table 190. Watchdog Timer Reload Low Byte Register (WDTL)

Bit 7 6 5 4 3 2 1 0
Field WDTL
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*
Address FF3H
Note: *R = Read returns the current WDT count value; W = Write sets the appropriate reload value.

Hex Addresses: FF4-FF5
This address range is reserved.

PS026310-1212 PRELIMINARY Watchdog Timer (WDT)
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Table 197. Flash Frequency High Byte Register (FFREQH)

Bit 7 6 5 4 3 2 1 0
Field FFREQH
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
Address FFAH

Hex Address: FFB

Table 198. Flash Frequency Low Byte Register (FFREQL)

Bit 7 6 5 4 3 2 1 0
Field FFREQL
RESET 0
R/W R/W
Address FFBH

PS026310-1212
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