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Table 8. Register File Address Map (Continued)

Page
Address (Hex) Register Description Mnemonic Reset (Hex) No.
LED Controller (cont’d)
F84 LED Drive Level Low Byte LEDLVLL 00 53
F85 Reserved — XX
Oscillator Control
F86 Oscillator Control OSCCTL A0 172
F87—-F8F Reserved — XX
Comparator O
F90 Comparator 0 Control CMPO 14 133
F91-FBF Reserved — XX
Interrupt Controller
FCO Interrupt Request 0 IRQO 00 59
FC1 IRQO Enable High Bit IRQOENH 00 62
FC2 IRQO Enable Low Bit IRQOENL 00 62
FC3 Interrupt Request 1 IRQ1 00 60
FC4 IRQ1 Enable High Bit IRQ1ENH 00 64
FC5 IRQ1 Enable Low Bit IRQ1ENL 00 64
FC6 Interrupt Request 2 IRQ2 00 61
FC7 IRQ2 Enable High Bit IRQ2ENH 00 65
FC8 IRQ2 Enable Low Bit IRQ2ENL 00 66
FC9-FCC Reserved — XX
FCD Interrupt Edge Select IRQES 00 67
FCE Shared Interrupt Select IRQSS 00 67
FCF Interrupt Control IRQCTL 00 68
GPIO Port A
FDO Port A Address PAADDR 00 40
FD1 Port A Control PACTL 00 42
FD2 Port A Input Data PAIN XX 43
FD3 Port A Output Data PAOUT 00 43
GPIO Port B
FD4 Port B Address PBADDR 00 40
FD5 Port B Control PBCTL 00 42

Note: XX=Undefined.
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and Stop Mode Recovery

The Reset Controller within the Z8 Encore! XP F0823 Series controls Reset and Stop
Mode Recovery operation and provides indication of low supply voltage conditions. In
typical operation, the following events cause a Reset:

* Power-On Reset (POR)
* \Woltage Brown-Out (VBO)

e Watchdog Timer time-out (when configured by the WDT_RES Flash Option Bit to
initiate a reset)

e External RESET pin assertion (when the alternate RESET function is enabled by the
GPIO register)

*  On-chip Debugger initiated Reset (OCDCTL[0] set to 1)

When the device is in STOP Mode, a Stop Mode Recovery is initiated by either of the fol-
lowing:

¢ Watchdog Timer time-out

* GPIO port input pin transition on an enabled Stop Mode Recovery source

The VBO circuitry on the device performs the following function:

* Generates the VBO reset when the supply voltage drops below a minimum safe level

Reset Types

F0823 Series MCUs provide several different types of Reset operations. Stop Mode
Recovery is considered a form of Reset. Table 9 lists the types of Reset and their operating
characteristics. The duration of a System Reset is longer if the external crystal oscillator is
enabled by the Flash option bits; this configuration allows additional time for oscillator
startup.

Table 9. Reset and Stop Mode Recovery Characteristics and Latency

Reset Characteristics and Latency

Reset Type Control Registers eZ8 CPU Reset Latency (Delay)

System Reset Reset (as applicable) Reset 66 Internal Precision Oscillator Cycles
Stop Mode Unaffected, except WDT_CTL Reset 66 Internal Precision Oscillator Cycles
Recovery and OSC_CTL registers + IPO startup time

PS024315-1011
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Table 17. Port Alternate Function Mapping (Non 8-Pin Parts)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port Al PAO TOIN/TOOUT Timer O Input/Timer 0 Output Complement N/A
Reserved
PA1 TOOUT Timer O Output
Reserved
PA2 DEO UART 0 Driver Enable
Reserved
PA3 CTSO UART O Clear to Send
Reserved
PA4 RXDO/IRRXO0 UART 0/ IrDA 0 Receive Data
Reserved
PA5S TXDO/IRTXO0 UART 0/ IrDA 0 Transmit Data
Reserved
PAG T1IN/TIOUT? Timer 1 Input/Timer 1 Output Complement
Reserved
PA7 T10UT Timer 1 Output
Reserved
Notes:
1. Because there is only a single alternate function for each Port A pin, the Alternate Function Set registers are not

implemented for Port A. Enabling alternate function selections as described in the Port A—C Alternate Function
Subregisters section on page 43 automatically enables the associated alternate function.

Whether PAO/PAG6 take on the timer input or timer output complement function depends on the timer configura-
tion as described in the Timer Pin Signal Operation section on page 83.

Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, alternate function selection as described in
the Port A-C Alternate Function Subregisters section on page 43 must also be enabled.

VgeE is available on PB5 in 28-pin products only.

Because there are at most two choices of alternate function for any pin of Port C, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, Alternate Function selection as described in
the Port A—C Alternate Function Subreqisters section on page 43 must also be enabled.

VREer is available on PC2 in 20-pin parts only.

PS024315-1011 PRELIMINARY GPIO Alternate Functions
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Table 17. Port Alternate Function Mapping (Non 8-Pin Parts) (Continued)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port B3 PB03 Reserved AFS1[0]: 0
ANAO ADC Analog Input AFS1[0]: 1
PB1 Reserved AFS1[1]: 0
ANA1 ADC Analog Input AFS1[1]: 1
PB2 Reserved AFS1[2]: 0
ANA2 ADC Analog Input AFS1[2]: 1
PB3 CLKIN External Clock Input AFS1[3]: 0
ANA3 ADC Analog Input AFS1[3]: 1
PB4 Reserved AFS1[4]: 0
ANA7 ADC Analog Input AFS1[4]: 1
PB5 Reserved AFS1[5]: 0
Vree? ADC Voltage Reference AFS1[5]: 1
PB6 Reserved AFS1[6]: 0
Reserved AFS1[6]: 1
PB7 Reserved AFS1[7]: 0
Reserved AFS1[7]: 1
Notes:
1. Because there is only a single alternate function for each Port A pin, the Alternate Function Set registers are not

implemented for Port A. Enabling alternate function selections as described in the Port A—C Alternate Function

Subregisters section on page 43 automatically enables the associated alternate function.

Whether PAO/PAG6 take on the timer input or timer output complement function depends on the timer configura-

tion as described in the Timer Pin Signal Operation section on page 83.

Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, alternate function selection as described in

the Port A—C Alternate Function Subregisters section on page 43 must also be enabled.

VREer is available on PB5 in 28-pin products only.

Because there are at most two choices of alternate function for any pin of Port C, the Alternate Function Set reg-
ister AFS2 is implemented but not used to select the function. Also, Alternate Function selection as described in
the Port A—C Alternate Function Subregisters section on page 43 must also be enabled.

VReE is available on PC2 in 20-pin parts only.

PS024315-1011 PRELIMINARY GPIO Alternate Functions
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Reading from the Port A—C Input Data registers (Table 30) returns the sampled values
from the corresponding port pins. The Port A—C Input Data registers are read-only. The
value returned for any unused ports is 0. Unused ports include those missing on the 8- and
28-pin packages, as well as those missing on the ADC-enabled 28-pin packages.

Table 30. Port A—C Input Data Registers (PxIN)

Bit 7 6 5 4 3 2 1 0
Field PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
R/W R R R R R R R R
Address FD2H, FD6H, FDAH

Bit Description

[7:0] Port Input Data

PxIN Sampled data from the corresponding port pin input.

0 = Input data is logical O (Low).

1 = Input data is logical 1 (High).

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

PS024315-1011
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Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
for one system clock cycle (from Low to High or from High to Low) upon timer reload. If
it is appropriate to have the Timer Output make a state change at a One-Shot time-out
(rather than a single cycle pulse), first set the TPOL bit in the Timer Control Register to
the start value before enabling ONE-SHOT Mode. After starting the timer, set TPOL to the
opposite bit value.

Observe the following steps to configure a timer for ONE-SHOT Mode and initiating the
count:

1. Write to the Timer Control Register to:
— Disable the timer
— Configure the timer for ONE-SHOT Mode
— Set the prescale value

— Set the initial output level (High or Low) if using the Timer Output alternate func-
tion

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 reload value.

4. If appropriate, enable the timer interrupt 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 ONE-SHOT Mode, the system clock always provides the timer input. The timer period
is computed via the following equation:

) = (Reload Value - Start Value) x Prescale

ONE-SHOT Mode Time-Out Period (s
System Clock Frequency (Hz)

CONTINUOUS Mode

In CONTINUOUS Mode, 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. Upon
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. 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 reload.

Observe the following steps to configure a timer for CONTINUOUS Mode and to initiate
the count:

PS024315-1011 PRELIMINARY Operation
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1. Write to the Timer Control Register to:
— Disable the timer
— Configure the timer for CONTINUOUS Mode
— Set the prescale value
— If using the Timer Output alternate function, set the initial output level (High or
Low)

2. Write to the Timer High and Low Byte registers to set the starting count value (usually
0001H). This action only affects the first pass in CONTINUOUS Mode. After the first
timer reload in CONTINUOUS Mode, counting always begins at the reset value of
O0O01H.

3. Write to the Timer Reload High and Low Byte registers to set the reload value.

4. Enable the timer interrupt (if appropriate) and set the timer interrupt priority by writ-
ing to the relevant interrupt registers.

5. Configure the associated GPIO port pin (if using the Timer Output function) for the
Timer Output alternate function.

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

In CONTINUOUS Mode, the system clock always provides the timer input. The timer
period is computed via the following equation:

Reload Value x Prescale

CONTINUOUS Mode Time-Out Period (s) =
System Clock Frequency (Hz)

If an initial starting value other than 0001H is loaded into the Timer High and Low Byte
registers, use the ONE-SHOT Mode equation to determine the first time-out period.

COUNTER Mode

In COUNTER Mode, the timer counts input transitions from a GPIO port pin. The timer
input is taken from the GPIO port pin Timer Input alternate function. The TPOL bit in the
Timer Control Register selects whether the count occurs on the rising edge or the falling
edge of the timer input signal. In COUNTER Mode, the prescaler is disabled.

A Caution: The input frequency of the timer input signal must not exceed one-fourth the system
clock frequency.

Upon reaching the reload value stored in the Timer Reload High and Low Byte registers,
the timer generates an interrupt, the count value in the Timer High and Low Byte registers
is reset to 0001H and counting resumes. Also, if the Timer Output alternate function is

PS024315-1011 PRELIMINARY Operation
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input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field
of the TXCTL1 Register.

6. Configure the associated GP10O port pin for the Timer Input alternate function.
7. Write to the Timer Control Register to enable the timer and initiate counting.

In CAPTURE Mode, the elapsed time from timer start to capture event can be calculated
using the following equation:

. _ (Capture Value — Start Value) x Prescale
Capture Elapsed Time (s) = (
P P (s) System Clock Frequency (Hz)

CAPTURE RESTART Mode

In CAPTURE RESTART Mode, the current timer count value is recorded when the
acceptable external Timer Input transition occurs. The capture count value is written to the
Timer PWM High and Low Byte registers. The timer input is the system clock. The TPOL
bit in the Timer Control Register determines if the capture occurs on a rising edge or a fall-
ing edge of the Timer Input signal. When the capture event occurs, an interrupt is gener-
ated and the count value in the Timer High and Low Byte registers is reset to 0001H and
counting resumes. The INPCAP bit in TXCTL1 Register is set to indicate the timer inter-
rupt is because of an input capture event.

If no capture event occurs, the timer counts up to the 16-bit compare value stored in the
Timer Reload High and Low Byte registers. Upon 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. The INPCAP bit in TXCTL1 Register is cleared to indicate
the timer interrupt is not caused by an input capture event.

Observe the following steps to configure a timer for CAPTURE RESTART Mode and ini-
tiating the count:
1. Write to the Timer Control Register to:

— Disable the timer

— Configure the timer for CAPTURE RESTART Mode; setting the mode also
involves writing to TMODEH1 bit in TXCTL1 Register

— Set the prescale value
— Set the capture edge (rising or falling) for the Timer Input

2. Write to the Timer High and Low Byte registers to set the starting count value (typi-
cally 0001H).

3. Write to the Timer Reload High and Low Byte registers to set the reload value.

PS024315-1011 PRELIMINARY Operation
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4. Clear the Timer PWM High and Low Byte registers to 0000H. Clearing these registers
allows the software to determine if interrupts were generated by either a capture or a
reload event. If the PWM High and Low Byte registers still contain 0000H after the
interrupt, the interrupt was generated by a reload.

5. Enable the timer interrupt, if appropriate, and set the timer interrupt priority by writing
to the relevant interrupt registers. By default, the timer interrupt is generated for both
input capture and reload events. If appropriate, configure the timer interrupt to be gen-
erated only at the input capture event or the reload event by setting TICONFIG field
of the TXCTL1 Register.

6. Configure the associated GP1O port pin for the Timer Input alternate function.

7. Write to the Timer Control Register to enable the timer and initiate counting.

In CAPTURE Mode, the elapsed time from timer start to capture event can be calculated
using the following equation:

) = (Capture Value — Start Value) x Prescale

Capture Elapsed Time (s
P P ( System Clock Frequency (Hz)

COMPARE Mode

In COMPARE Mode, the timer counts up to the 16-bit maximum compare value stored in
the Timer Reload High and Low Byte registers. The timer input is the system clock. Upon
reaching the compare value, the timer generates an interrupt and counting continues (the
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 com-
pare.

If the Timer reaches FFFFH, the timer rolls over to 0000H and continue counting. Observe
the following steps 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.

PS024315-1011 PRELIMINARY Operation
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Universal Asynchronous Receiver/
Transmitter

The universal asynchronous receiver/transmitter (UART) is a full-duplex communication
channel capable of handling asynchronous data transfers. The UART uses a single 8-bit
data mode with selectable parity. The features of UART include:

e 8-bit asynchronous data transfer

e 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

e Separate transmit and receive enables

e 16-bit baud rate generator (BRG)

e Selectable MULTIPROCESSOR (9-bit) Mode with three configurable interrupt
schemes

* BRG can be configured and used as a basic 16-bit timer

¢ Driver Enable output for external bus transceivers

Architecture

The UART consists of three primary functional blocks: transmitter, receiver, and baud rate
generator. The UART’s transmitter and receiver function independently, but employ the
same baud rate and data format. Figure 10 displays the UART architecture.

PS024315-1011 PRELIMINARY Universal Asynchronous Receiver/
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1. Checks the UART Status 0 Register to determine the source of the interrupt - error,
break, or received data.

2. Reads the data from the UART Receive Data Register if the interrupt was because of
data available. If operating in MULTIPROCESSOR (9-bit) Mode, further actions may
be required depending on the MULTIPROCESSOR Mode bits MPMD[1:0].

3. Clears the UART Receiver interrupt in the applicable Interrupt Request register.

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

Clear To Send (CTS) Operation

The CTS pin, if enabled by the CTSE bit of the UART Control 0 Register, performs flow
control on the outgoing transmit datastream. The Clear To Send (CTS) input pin is sam-
pled one system clock before beginning any new character transmission. To delay trans-
mission of the next data character, an external receiver must deassert CTS at least one
system clock cycle before a new data transmission begins. For multiple character trans-
missions, this action is typically performed during Stop Bit transmission. If CTS deasserts
in the middle of a character transmission, the current character is sent completely.

MULTIPROCESSOR (9-Bit) Mode

The UART has a MULTIPROCESSOR (9-bit) Mode that uses an extra (9”‘) bit for selec-
tive communication when a number of processors share a common UART bus. In MULTI-
PROCESSOR Mode (also referred to as 9-bit mode), the multiprocessor bit (MP) is
transmitted immediately following the 8-bits of data and immediately preceding the Stop
bit(s) as displayed in Figure 13. The character format is given below:

< Data Field > l Stop Bit(s)
Idle State |
of Line msbh
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 parity bit location (9th bit) becomes the Multi-
processor control bit. The UART Control 1 and Status 1 registers provide MULTIPRO-
CESSOR (9-bit) Mode control and status information. If an automatic address matching

PS024315-1011 PRELIMINARY Operation
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scheme is enabled, the UART Address Compare register holds the network address of the
device.

MULTIPROCESSOR (9-bit) Mode Receive Interrupts

When MULTIPROCESSOR Mode is enabled, the UART only processes frames addressed
to it. The determination of whether a frame of data is addressed to the UART can be made
in hardware, software or some combination of the two, depending on the multiprocessor
configuration bits. In general, the address compare feature reduces the load on the CPU,
because it does not require access to the UART when it receives data directed to other
devices on the multi-node network. The following three MULTIPROCESSOR modes are
available in hardware:

* Interrupt on all address bytes
¢ Interrupt on matched address bytes and correctly framed data bytes

¢ Interrupt only on correctly framed data bytes

These modes are selected with MPMD[1:0] in the UART Control 1 Register. For all multi-
processor modes, bit MPEN of the UART Control 1 Register must be set to 1.

The first scheme is enabled by writing 01b to MPMD[1:0]. In this mode, all incoming
address bytes cause an interrupt, while data bytes never cause an interrupt. The interrupt
service routine must manually check the address byte that caused triggered the interrupt. If
it matches the UART address, the software clears MPMD[0]. Each new incoming byte
interrupts the CPU. The software is responsible for determining the end of the frame. It
checks for the end-of-frame by reading the MPRX bit of the UART Status 1 Register for
each incoming byte. If MPRX=1, a new frame has begun. If the address of this new frame is
different from the UART’s address, MPMDI[0] must be set to 1 causing the UART inter-
rupts to go inactive until the next address byte. If the new frame’s address matches the
UART’s, the data in the new frame is processed as well.

The second scheme requires the following: set MPMD[1:0] to 10B and write the UART’s
address into the UART Address Compare register. This mode introduces additional hard-
ware control, interrupting only on frames that match the UART’s address. When an
incoming address byte does not match the UART’s address, it is ignored. All successive
data bytes in this frame are also ignored. When a matching address byte occurs, an inter-
rupt is issued and further interrupts now occur on each successive data byte. When the first
data byte in the frame is read, the NEWFRM bit of the UART Status 1 Register is asserted.
All successive data bytes have NEWFRM=0. When the next address byte occurs, the hard-
ware compares it to the UART’s address. If there is a match, the interrupts continues and
the NEWFRM bit is set for the first byte of the new frame. If there is no match, the UART
ignores all incoming bytes until the next address match.

The third scheme is enabled by setting MPMD[1:0] to 11b and by writing the UART’s
address into the UART Address Compare Register. This mode is identical to the second

PS024315-1011 PRELIMINARY Operation
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UART Status 0 Register

The UART Status 0 and Status 1 registers (Table 66 and Table 67) identify the current
UART operating configuration and status.

Table 66. UART Status 0 Register (UOSTATO)

Bit 7 6 5 4 3 2 1 0
Field RDA PE OE FE BRKD TDRE TXE CTS
RESET 0 0 0 0 0 1 1 X
R/W R R R R R R R R
Address F41H
Bit Description
[7] Receive Data Available
RDA This bit indicates that the UART Receive Data Register has received data. Reading the UART
Receive Data Register clears this bit.
0 = The UART Receive Data Register is empty.
1 =There is a byte in the UART Receive Data Register.
[6] Parity Error
PE This bit indicates that a parity error has occurred. Reading the UART Receive Data
register clears this bit.
0 = No parity error has occurred.
1 = A parity error has occurred.
[5] Overrun Error
OE This bit indicates that an overrun error has occurred. An overrun occurs when new data is
received and the UART Receive Data Register has not been read. If the RDA bit is reset to 0,
reading the UART Receive Data Register clears this bit.
0 = No overrun error occurred.
1 = An overrun error occurred.
[4] Framing Error
FE This bit indicates that a framing error (no Stop bit following data reception) was detected.
Reading the UART Receive Data Register clears this bit.
0 = No framing error occurred.
1 = A framing error occurred.
[3] Break Detect
BRKD This bit indicates that a break occurred. If the data bits, parity/multiprocessor bit, and Stop

bit(s) are all Os this bit is set to 1. Reading the UART Receive Data Register clears this bit.
0 = No break occurred.
1 = A break occurred.

PS024315-1011
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passed to the UART. Communication is half-duplex, which means simultaneous data
transmission and reception is not allowed.

The baud rate is set by the UART’s baud rate generator 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 enabled to use the infrared endec. The infrared endec

data rate is calculated using 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 infrared transceiver is first sent 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 drives the infrared transceiver. Each UART/Infrared
data bit is 16 clocks wide. If the data to be transmitted is 1, the IR_TXD signal remains
low for the full 16 clock period. If the data to be transmitted is 0, 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 full 16 clock data period. Figure 17 displays IrDA data transmis-
sion. When the infrared endec is enabled, the UART’s TXD signal is internal to Z8
Encore! XP F0823 Series products while the IR_TXD signal is output through the TXD

|

pin.
' 16 clock '
[*— period —> I I | |
| | | | | I
Baud Rate Hm
Clock __|
| | | | | |
| |
UART'’s Start Bit=0 Data Bit0 =1 DataBit1=0 DataBit2=1 | DataBit3=1
TXD | L
3 clock | | | | |
pulse
>l | | | | |
IR_TXD ’_‘ | | | | |
| | ! I |
[ | | ! I

|
|
|
|
,|7 I kl‘ |
-cloc
IdelayI

Figure 17. Infrared Data Transmission
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The second ADC Control Register contains the voltage reference level selection bit.

Table 75. ADC Control/Status Register 1 (ADCCTL1)

Bit 7 6 5 4 3 2 1 0
Field REFSELH Reserved
RESET 1 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 F71H
Bit Description
[71 Voltage Reference Level Select High Bit
REFSELH In conjunction with the Low bit (REFSELL) in ADC Control Register 0, this bit determines
the level of the internal voltage reference; the following details the effects of {REFSELH,
REFSELLY}; this reference is independent of the Comparator reference.
00 = Internal Reference Disabled, reference comes from external pin.
01 = Internal Reference setto 1.0V.
10 = Internal Reference set to 2.0V (default).
[6:0] Reserved
These bits are reserved and must be programmed to 0000000.
PS024315-1011 PRELIMINARY ADC Control Register Definitions
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Page Erase

The Flash memory can be erased one page (512 bytes) at a time. Page Erasing the Flash
memory sets all bytes in that page to the value FFH. The Flash Page Select register identi-
fies the page to be erased. Only a page residing in an unprotected sector can be erased.
With the Flash Controller unlocked and the active page set, writing the value 95h to the
Flash Control Register initiates the Page Erase operation. While the Flash Controller exe-
cutes the Page Erase operation, the e28 CPU idles but the system clock and on-chip
peripherals continue to operate. The eZ8 CPU resumes operation after the Page Erase
operation completes. If the Page Erase operation is performed using the On-Chip Debug-
ger, poll the Flash Status Register to determine when the Page Erase operation is complete.
When the Page Erase is complete, the Flash Controller returns to its locked state.

Mass Erase

The Flash memory can also be Mass Erased using the Flash Controller, but only by using
the On-Chip Debugger. Mass Erasing the Flash memory sets all bytes to the value FFH.
With the Flash Controller unlocked and the Mass Erase successfully enabled, writing the
value 63H to the Flash Control Register initiates the Mass Erase operation. While the
Flash Controller executes the Mass Erase operation, the eZ8 CPU idles but the system
clock and on-chip peripherals continue to operate. Using the On-Chip Debugger, poll the
Flash Status Register to determine when the Mass Erase operation is complete. When the
Mass Erase is complete, the Flash Controller returns to its locked state.

Flash Controller Bypass

The Flash Controller can be bypassed and the control signals for the Flash memory
brought out to the GPIO pins. Bypassing the Flash Controller allows faster Row Program-
ming algorithms by controlling the Flash programming signals directly.

Row programing is recommended for gang programming applications and large volume
customers who do not require in-circuit initial programming of the Flash memory. Page
Erase operations are also supported when the Flash Controller is bypassed.

For more information about bypassing the Flash Controller, refer to the Zilog application
note titled, Third-Party Flash Programming Support for Z8 Encore! MCUs (AN0117),
available for download at www.zilog.com.

Flash Controller Behavior in DEBUG Mode

The following changes in behavior of the Flash Controller occur when the Flash Control-
ler is accessed using the On-Chip Debugger:

* The Flash Write Protect option bit is ignored

* The Flash Sector Protect register is ignored for programming and erase operations
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A Caution: Unintentional accesses to the Oscillator Control Register can actually stop the chip by
switching to a non-functioning oscillator. To prevent this condition, the oscillator control
block employs a register unlocking/locking scheme.

OSC Control Register Unlocking/Locking

To write to the Oscillator Control Register, unlock it by making two writes to the OSC-
CTL Register with the values E7H followed by 18H. A third write to the OSCCTL Regis-
ter changes the value of the actual register and returns the register to a locked state. Any
other sequence of Oscillator Control Register writes has no effect. The values written to
unlock the register must be ordered correctly, but are not necessarily consecutive. It is pos-
sible to write to or read from other registers within the unlocking/locking operation.

When selecting a new clock source, the primary oscillator failure detection circuitry and
the Watchdog Timer oscillator failure circuitry must be disabled. If POFEN and WOFEN
are not disabled prior to a clock switch-over, it is possible to generate an interrupt for a
failure of either oscillator. The Failure detection circuitry can be enabled anytime after a
successful write of OSCSEL in the Oscillator Control Register.

The internal precision oscillator is enabled by default. If the user code changes to a differ-
ent oscillator, it is appropriate to disable the IPO for power savings. Disabling the IPO
does not occur automatically.

Clock Failure Detection and Recovery

Should an oscillator or timer fail, there are methods of recovery, as this section describes.

Primary Oscillator Failure

Z8 Encore! XP F0823 Series devices can generate non-maskable interrupt-like events
when the primary oscillator fails. To maintain system function in this situation, the clock
failure recovery circuitry automatically forces the Watchdog Timer oscillator to drive the
system clock. The Watchdog Timer oscillator must be enabled to allow the recovery.
Although this oscillator runs at a much slower speed than the original system clock, the
CPU continues to operate, allowing execution of a clock failure vector and software rou-
tines that either remedy the oscillator failure or issue a failure alert. This automatic switch-
over is not available if the Watchdog Timer is the primary oscillator. It is also unavailable
if the Watchdog Timer oscillator is disabled, though it is not necessary to enable the
Watchdog Timer reset function outlined in the the Watchdog Timer section on page 91.

The primary oscillator failure detection circuitry asserts if the system clock frequency
drops below 1kHz £50%. If an external signal is selected as the system oscillator, it is pos-
sible that a very slow but non-failing clock can generate a failure condition. Under these

PS024315-1011 PRELIMINARY Operation



Z8 Encore! XP® F0823 Series
Product Specification

AnLGIXYS Company

Table 108. Notational Shorthand (Continued)

Notation Description Operand Range

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, or 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 O0H 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 109 lists additional symbols that are used throughout the Instruction Summary and
Instruction Set Description sections.

Table 109. Additional Symbols

Symbol

Definition

dst

Destination Operand

src

Source Operand

@

Indirect Address Prefix

SP

Stack Pointer

PC

Program Counter

FLAGS

Flags Register

RP

Register Pointer

#

Immediate Operand Prefix

B

Binary Number Suffix

%

Hexadecimal Number Prefix

H

Hexadecimal Number Suffix

Assignment of a value is indicated by an arrow, as shown in the following example.

dst < dst + src

This example indicates that the source data is added to the destination data; the result is
stored in the destination location.
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Table 115. Logical Instructions

Mnemonic Operands Instruction

AND dst, src Logical AND

ANDX dst, src Logical AND using Extended Addressing

COM dst Complement

OR dst, src Logical OR

ORX dst, src Logical OR using Extended Addressing

XOR dst, src Logical Exclusive OR

XORX dst, src Logical Exclusive OR using Extended Addressing
Table 116. Program Control Instructions

Mnemonic Operands Instruction

BRK — On-Chip Debugger Break

BTJ p, bit, src, DA  Bit Test and Jump

BTJINZ bit, src, DA Bit Test and Jump if Non-Zero

BTJZ bit, src, DA Bit Test and Jump if Zero

CALL dst Call Procedure

DJINZ dst, src, RA Decrement and Jump Non-Zero

IRET — Interrupt Return

JP dst Jump

JP cc dst Jump Conditional

JR DA Jump Relative

JR cc DA Jump Relative Conditional

RET — Return

TRAP vector Software Trap
Table 117. Rotate and Shift Instructions

Mnemonic Operands Instruction

BSWAP dst Bit Swap

RL dst Rotate Left

RLC dst Rotate Left through Carry
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Customer Support

To share comments, get your technical questions answered, or report issues you may be
experiencing with our products, please visit Zilog’s Technical Support page at
http://support.zilog.com.

To learn more about this product, find additional documentation, or to discover other fac-
ets about Zilog product offerings, please visit the Zilog Knowledge Base at http://
zilog.com/kb or consider participating in the Zilog Forum at http://zilog.com/forum.

This publication is subject to replacement by a later edition. To determine whether a later
edition exists, please visit the Zilog website at http://www.zilog.com.
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