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Voltage Brown-Out Reset

WDT Clock
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The devices in the Z8 Encore! XP F64xx Series provide low Voltage Brown-Out protec-
tion. The VBO circuit senses when the supply voltage drops to an unsafe level (below the
VBO threshold voltage) and forces the device into the Reset state. While the supply volt-
age remains below the Power-On Reset voltage threshold (VpoRr), the VBO block holds
the device in the Reset state.

After the supply voltage again exceeds the Power-On Reset voltage threshold, the devices
progress through a full system reset sequence, as described in the Power-On Reset section.
Following Power-On Reset, the POR status bit in the Watchdog Timer Control
(WDTCTL) Register is set to 1. Figure 9 displays Voltage Brown-Out operation. For the
VBO and POR threshold voltages (Vygg and VpoR), see the Electrical Characteristics
chapter on page 200.

The Voltage Brown-Out circuit can be either enabled or disabled during STOP Mode.
Operation during STOP Mode is set by the VBO_AOQO option bit. For information about
configuring VBO_AO, see the Option Bits chapter on page 180.

| | |
| | \
| | ‘ VCC = 33V
e A et A B R
| | | \
Program | Voltage | | ‘ Program
Execution | Brown-Out | | ‘Execution
| | | \
| | \
| | \
| |
JUIUIAnnAfUL-|
| | | \
| | | \
| |
| |
| | |
>«
POR XTAL
Counter Delay Counter Delay
Figure 9. Voltage Brown-Out Reset Operation
PRELIMINARY Reset Sources
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Timer 0-3 PWM High and Low Byte Registers

The Timer 0-3 PWM High and Low Byte (TXPWMH and TXxPWML) registers, shown in
Tables 43 and 44, are used for Pulse-Width Modulator (PWM) operations. These registers
also store the capture values for the CAPTURE and CAPTURE/COMPARE modes.

Table 43. Timer 0-3 PWM High Byte Register (TxPWMH)

Bit 7 6 5 4 3 2 1 0
Field PWMH
RESET 0
R/W R/W
Address FO4H, FOCH, F14H, F1CH
Table 44. Timer 0-3 PWM Low Byte Register (TxPWML)
Bit 7 6 5 4 3 2 1 0
Field PWML
RESET 0
R/W R/W
Address FO5H, FODH, F15H, F1DH
Bit Description
[7:0] Pulse-Width Modulator High and Low Bytes
PWMH, These two bytes, {PWMH[7:0], PWML][7:0]}, form a 16-bit value that is compared to the current
PWML 16-bit timer count. When a match occurs, the PWM output changes state. The PWM output

value is set by the TPOL bit in the Timer Control 1 Register (TxCTL1) Register. The TXPWMH
and TxPWML registers also store the 16-bit captured timer value when operating in CAPTURE
or CAPTURE/COMPARE modes.

PS019924-0113 PRELIMINARY Timer Control Register Definitions
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Table 47. Watchdog Timer Approximate Time-Out Delays

Approximate Time-Out Delay

WDT Reload WDT Reload (with 10kHz typical WDT Oscillator Frequency)

Value Value

(Hex) (Decimal) Typical Description
000004 4 400us Minimum time-out delay
FFFFFF 16,777,215 1677.5s Maximum time-out delay

Watchdog Timer Refresh

When first enabled, the Watchdog Timer is loaded with the value in the Watchdog Timer
Reload registers. The Watchdog Timer then counts down to 000000H unless a WDT
instruction is executed by the eZ8 CPU. Execution of the WDT instruction causes the
downcounter to be reloaded with the WDT reload value stored in the Watchdog Timer
Reload registers. Counting resumes following the reload operation.

When the Z8 Encore! XP F64xx Series devices are operating in DEBUG Maode (through
the On-Chip Debugger), the Watchdog Timer is continuously refreshed to prevent spuri-
ous Watchdog Timer time-outs.

Watchdog Timer Time-Out Response

The Watchdog Timer times out when the counter reaches 000000H. A time-out of the
Watchdog Timer generates either an interrupt or a Reset. The WDT_RES option bit deter-
mines the time-out response of the Watchdog Timer. For information about programming
of the WDT_RES option bit, see the Option Bits chapter on page 180.

WDT Interrupt in Normal Operation

If configured to generate an interrupt when a time-out occurs, the Watchdog Timer issues
an interrupt request to the interrupt controller and sets the WDT status bit in the Watchdog
Timer Control Register. If interrupts are enabled, the e28 CPU responds to the interrupt
request by fetching the Watchdog Timer interrupt vector and executing code from the vec-
tor address. After time-out and interrupt generation, the Watchdog Timer counter rolls
over to its maximum value of FFFFFH and continues counting. The Watchdog Timer
counter is not automatically returned to its reload value.

WDT Interrupt in STOP Mode

If configured to generate an interrupt when a time-out occurs and the Z8 Encore! XP
F64xx Series devices are in STOP Mode, the Watchdog Timer automatically initiates a
Stop Mode Recovery and generates an interrupt request. Both the WDT status bit and the
stop bit in the Watchdog Timer Control Register are set to 1 following WDT time-out in

PS019924-0113 PRELIMINARY Operation
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Bit Description (Continued)
[1] Stop Bit Select
STOP 0 = The transmitter sends one stop bit.

1 = The transmitter sends two stop bits.
[0] Loop Back Enable
LBEN 0 = Normal operation.

1 = All transmitted data is looped back to the receiver.

Table 58. UART Control 1 Register (UxCTL1)

Bit 7 6 5 4 3 2 1 0
Field MPMD[1] | MPEN | MPMDI[0] | MPBT DEPOL | BRGCTL | RDAIRQ IREN
RESET 0
R/W R/W
Address F43H and F4BH
Bit Description
[7,5] MULTIPROCESSOR Mode
MPMD[1,0] If MULTIPROCESSOR (9-Bit) Mode is enabled,

00 = The UART generates an interrupt request on all received bytes (data and address).

01 = The UART generates an interrupt request only on received address bytes.

10 = The UART generates an interrupt request when a received address byte matches the
value stored in the Address Compare Register and on all successive data bytes until
an address mismatch occurs.

11 = The UART generates an interrupt request on all received data bytes for which the most
recent address byte matched the value in the Address Compare Register.

[6] MULTIPROCESSOR (9-bit) Enable
MPEN This bit is used to enable MULTIPROCESSOR (9-Bit) Mode.
0 = Disable MULTIPROCESSOR (9-Bit) Mode.
1 = Enable MULTIPROCESSOR (9-Bit) Mode.
4] MULTIPROCESSOR Bit Transmit
MPBT This bit is applicable only when MULTIPROCESSOR (9-Bit) Mode is enabled.
0 = Send a 0 in the multiprocessor bit location of the data stream (9th bit).
1 = Send a 1 in the multiprocessor bit location of the data stream (9th bit).
[3] Driver Enable Polarity
DEPOL 0 = DE signal is Active High.

1 = DE signal is Active Low.

PS019924-0113
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The next time SS asserts, the MISO pin outputs SPIDAT[7], regardless of where the previ-
ous transaction left off. Writing a 1 to ABT clears this error flag.

SPI Interrupts

When SPI interrupts are enabled, the SPI generates an interrupt after character transmis-
sion/reception completes in both MASTER and SLAVE modes. A character can be
defined to be 1 through 8 bits by the NUMBITS field in the SPI Mode Register. In slave
mode it is not necessary for SS to deassert between characters to generate the interrupt.
The SPI in Slave mode can also generate an interrupt if the SS signal deasserts prior to
transfer of all the bits in a character (see description of slave abort error above). Writing a
1 to the IRQ bit in the SPI Status Register clears the pending SPI interrupt request. The
IRQ bit must be cleared to 0 by the Interrupt Service Routine to generate future interrupts.
To start the transfer process, an SPI interrupt may be forced by software writing a 1 to the
STR bit in the SPICTL Register.

If the SPI is disabled, an SPI interrupt can be generated by a Baud Rate Generator time-
out. This timer function must be enabled by setting the BIRQ bit in the SPICTL Register.
This Baud Rate Generator time-out does not set the IRQ bit in the SPISTAT Register, just
the SPI interrupt bit in the interrupt controller.

SPI Baud Rate Generator

In SPI Master Mode, the Baud Rate Generator creates a lower frequency serial clock
(SCK) for data transmission synchronization between the Master and the external Slave.
The input to the Baud Rate Generator is the system clock. The SPI Baud Rate High and
Low Byte registers combine to form a 16-bit reload value, BRG[15:0], for the SPI Baud
Rate Generator. The SPI baud rate is calculated using the following equation:

System Clock Frequency (Hz)
2 x BRG[15:0]

SPI Baud Rate (bits/s) =

Minimum baud rate is obtained by setting BRG[15:0] to 0000H for a clock divisor value
of (2 X 65536 = 131072).

When the SPI is disabled, the Baud Rate Generator can function as a basic 16-bit timer
with interrupt on time-out. Observe the following procedure to configure the Baud Rate
Generator as a timer with interrupt on time-out:

1. Disable the SPI by clearing the SPIEN bit in the SP1 Control Register to 0.

2. Load the appropriate 16-bit count value into the SPI Baud Rate High and Low Byte
registers.

3. Enable the Baud Rate Generator timer function and associated interrupt by setting the
BIRQ bit in the SPI Control Register to 1.

PS019924-0113 PRELIMINARY Operation
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Start and Stop Conditions

The master (IZC) drives all Start and Stop signals and initiates all transactions. To start a
transaction, the 1C Controller generates a start condition by pulling the SDA signal Low
while SCL is High. To complete a transaction, the 12C Controller generates a Stop condi-
tion by creating a low-to-High transition of the SDA signal while the SCL signal is High.
The start and stop bits in the 12C Control Register control the sending of the Start and Stop
conditions. A master is also allowed to end one transaction and begin a new one by issuing
a Restart. This is accomplished by setting the start bit at the end of a transaction, rather
than the stop bit. Note that the Start condition not sent until the start bit is set and data has
been written to the 1°C Data Register.

Master Write and Read Transactions

The following sections provide a recommended procedure for performing 12C write and
read transactions from the 12C Controller (master) to slave 1°C devices. In general soft-
ware should rely on the TDRE, RDRF and NCKI bits of the status register (these bits gen-
erate interrupts) to initiate software actions. When using interrupts or DMA, the TXI bit is
set to start each transaction and cleared at the end of each transaction to eliminate a trail-
ing transmit interrupt.

Caution should be used in using the ACK status bit within a transaction because it is diffi-
cult for software to tell when it is updated by hardware.

When writing data to a slave, the 12C pauses at the beginning of the Acknowledge cycle if
the data register has not been written with the next value to be sent (TDRE bit in the 1°C
Status Register = 1). In this scenario where software is not keeping up with the 12C bus
(TDRE asserted longer than one byte time), the Acknowledge clock cycle for byte n is
delayed until the Data Register is written with byte n + 1, and appears to be grouped with
the data clock cycles for byte n+1. If either the start or stop bit is set, the 1°C does not
pause prior to the Acknowledge cycle because no additional data is sent.

When a Not Acknowledge condition is received during a write (either during the address
or data phases), the 12C Controller generates the Not Acknowledge interrupt (NCKI = 1)
and pause until either the stop or start bit is set. Unless the Not Acknowledge was received
on the last byte, the Data Register will already have been written with the next address or
data byte to send. In this case the flush bit of the Control Register should be set at the same
time the stop or start bit is set to remove the stale transmit data and enable subsequent
transmit interrupts.

When reading data from the slave, the 1°C pauses after the data Acknowledge cycle until
the receive interrupt is serviced and the RDRF bit of the status register is cleared by read-
ing the 12C Data Register. Once the 12C data register has been read, the 12C reads the next
data byte.

PS019924-0113 PRELIMINARY Operation



Z8 Encore! XP® F64xx Series
Product Specification

176

The write-only Flash Control Register shares its Register File address with the read-only
Flash Status Register.

Table 93. Flash Control Register (FCTL)

Bit 7 6 5 4 3 2 1 0
Field FCMD

RESET 0

R/W w

Address FF8H

Bit Description

[7:0] Flash Command*

FCMD 73H = First unlock command.
8CH = Second unlock command.
95H = Page erase command.
63H = Mass erase command
5EH = Flash Sector Protect Register select.

Note: *All other commands, or any command out of sequence, lock the Flash Controller.

PS019924-0113 PRELIMINARY Flash Control Register Definitions
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Bit Description (Continued)
[4] Breakpoint Loop
BRKLOOP This bit determines what action the OCD takes when a BRK instruction is decoded if break-
points are enabled (BRKEN is 1). If this bit is 0, then the DBGMODE bit is automatically set
to 1 and the OCD entered DEBUG Mode. If BRKLOOP is set to 1, then the
eZ8 CPU loops on the BRK instruction.
0 = BRK instruction sets DBGMODE to 1.
1 = eZ8 CPU loops on BRK instruction.
[3:1] Reserved
These bits are reserved and must be programmed to 000.
[0] Reset
RST Setting this bit to 1 resets the Z8 Encore! XP F64xx Series devices. The devices go through
a normal Power-On Reset sequence with the exception that the On-Chip Debugger is not
reset. This bit is automatically cleared to 0 when the reset finishes.
0 = No effect.
1 = Reset the Z8 Encore! XP F64xx Series device.
OCD Status Register
The OCD Status Register, shown in Table 104, reports status information about the current
state of the debugger and the system.
Table 104. OCD Status Register (OCDSTAT)
Bit 7 6 5 4 3 2 1 0
Field IDLE HALT RPEN Reserved
RESET 0
R/W R
Bit Description
[7] CPU Idle
IDLE This bit is set if the part is in DEBUG Mode (DBGMODE is 1), or if a BRK instruction occurred
since the last time OCDCTL was written. This can be used to determine if the CPU is running
or if it is idling.
0 = The eZ8 CPU is running.
1 =The eZ8 CPU is either stopped or looping on a BRK instruction.
[6] HALT Mode
HALT 0 = The device is not in HALT Mode.
1 = The device is in HALT Mode.
PS019924-0113 PRELIMINARY On-Chip Debugger Control Register
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Figure 42. Typical RC Oscillator Frequency as a Function of the External Capacitance
with a 45kQ Resistor

A Caution: When using the external RC oscillator mode, the oscillator may stop oscillating if the
power supply drops below 2.7V, but before the power supply drops to the voltage brown-
out threshold. The oscillator will resume oscillation as soon as the supply voltage exceeds
2.7V.

PS019924-0113 PRELIMINARY Oscillator Operation with an External RC
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Figure 45 displays the typical current consumption in HALT Mode while operating at
25°C plotted opposite the system clock frequency. All GP1O pins are configured as outputs
and driven High.

w Ea
| |
L )
v
1

HALT Idd (mA)
N

0 \ ‘
0 5 10 15 20

System Clock Frequency (MHz)

3.0V ——33V---.36V

Figure 45. Typical HALT Mode Ipp vs. System Clock Frequency
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UART Timing

Figure 56 and Table 121 provide timing information for UART pins for the case where the
Clear To Send input pin (CTS) is used for flow control. In this example, it is assumed that
the Driver Enable polarity has been configured to be Active Low and is represented here
by DE. The CTS to DE assertion delay (T1) assumes the UART Transmit Data Register
has been loaded with data prior to CTS assertion.

cTs o
(Input)

DE
(Output)

4—»1 |

TxD \ | _ _ ' — 7 |
""" p

(Output) | ‘\Start Bit0 X Bitl | Bit 7 X Parity | |

| | | T |

End of
Stop Bit(s)
Figure 56. UART Timing with CTS
Table 121. UART Timing with CTS
Delay (ns)
Parameter Abbreviation Minimum Maximum
T CTS Fall to DE Assertion Delay 2* XN period  2* X,y period +
1 bit period
Ts DE Assertion to TxD Falling Edge (Start) Delay 1 bit period 1 bit period +
1* X,y period
T, End of stop bit(s) to DE Deassertion Delay 1* X,y period 2 * X,y period
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Hex Address: F55

Table 193. I1°C Diagnostic State Register (I2CDST)

Bit 7 6 5 4 3 2 0
Field SCLIN SDAIN | STPCNT TXRXSTATE
RESET X 0
R/W R
Address F55H

Hex Address: F56

Table 194. 1°C Diagnostic Control Register (I2CDIAG)

Bit 7 6 5 4 3 2 0
Field Reserved DIAG
RESET 0
R/W R R/W
Address F56H

Hex Addresses: F57—F5F
This address range is reserved.

Serial Peripheral Interface

For more information about these SPI Control registers, see the SPI Control Register Def-

initions section on page 121.

Hex Address: F60

Table 195. SPI Data Register (SPIDATA)

Bit 7 6 5 4 3 2 0
Field DATA

RESET X

R/W R/W

Address F60H

PS019924-0113
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For more information about these ADC Control registers, see the ADC Control Register

Definitions section on page 165.

Hex Addresses: F70-F71
This address range is reserved.

Hex Address: F72

Table 202. ADC Data High Byte Register (ADCD_H)

Bit 7 6 5 4 3 2 1 0
Field ADCD_H
RESET X
R/W R
Address F72H

Hex Address: F73

Table 203. ADC Data Low Bits Register (ADCD_L)

Bit 7 6 5 4 3 2 1 0
Field ADCD_L Reserved
RESET X
R/W R
Address F73H

Hex Addresses: F74-FAF
This address range is reserved.

Direct Memory Access (DMA)

PS019924-0113

For more information about these DMA Control registers, see the DMA Control Register

Definitions section on page 152.
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General-Purpose Input/Output (GPIO)

For more information about these GPIO Control registers, see the GP1O Control Register
Definitions section on page 39.

Hex Address: FDO

Table 229. Port A-H GPIO Address Registers (PXxADDR)

Bit 7 6 5 4 3 2 1 0
Field PADDRJ[7:0]
RESET OOH
R/W R/W
Address FDOH, FD4H, FD8H, FDCH, FEOH, FE4H, FE8H, FECH
Hex Address: FD1
Table 230. Port A—H Control Registers (PxCTL)
Bit 7 6 5 4 3 2 1 0
Field PCTL
RESET OOH
R/W R/W
Address FD1H, FD5H, FD9H, FDDH, FE1H, FE5H, FE9H, FEDH
Hex Address: FD2
Table 231. Port A—H Input Data Registers (PxIN)
Bit 7 6 5 4 3 2 1 0
Field PIN7 PING6 PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X
R/W R
Address FD2H, FD6H, FDAH, FDEH, FE2H, FE6H, FEAH, FEEH

PS019924-0113 PRELIMINARY General-Purpose Input/Output (GPI1O)



SPI status (SPISTAT) 124, 265
status, 12C 143
status, SPI 124
UARTX baud rate high byte (UxBRH) 107,
259, 262
UARTX baud rate low byte (UxBRL) 107, 260,
262
UARTX Control 0 (UxCTLO) 103, 106, 258,
259, 261
UARTX control 1 (UxCTL1) 104, 259, 261
UARTX receive data (UxRXD) 100, 258, 260
UARTX status 0 (UXSTATO) 101, 258, 260
UARTX status 1 (UXSTATL1) 102, 259, 261
UARTX transmit data (UxTXD) 100, 258, 260
watchdog timer control (WDTCTL) 85, 283
watchdog timer reload high byte (WDTH) 87,
284
watchdog timer reload low byte (WDTL) 87,
284
watchdog timer reload upper byte (WDTU) 86,
283

register file 19

register file address map 23

register pair 229

register pointer 229

reset
and STOP mode characteristics 29
carry flag 232
controller 6
sources 30

RET 234

return 234

RL 235

RLC 235

rotate and shift instructions 235

rotate left 235

rotate left through carry 235

rotate right 235

rotate right through carry 235

RP 229

RR 229, 235

rr 229

RRC 235
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SBC 232
SCF 232, 233
SDA and SCL (IrDA) signals 131
second opcode map after 1FH 248
serial clock 117
serial peripheral interface (SPI) 114
set carry flag 232, 233
set register pointer 233
shift right arithmetic 235
shift right logical 235
signal descriptions 15
single-shot conversion (ADC) 164
SIO 6
slave data transfer formats (12C) 137
slave select 117
software trap 234
source operand 229
SP 229
SPI
architecture 114
baud rate generator 121
baud rate high and low byte register 127
clock phase 117
configured as slave 115
control register 123
control register definitions 122
data register 122
error detection 120
interrupts 121
mode fault error 120
mode register 126
multi-master operation 119
operation 116
overrun error 120
signals 116
single master, multiple slave system 115
single master, single slave system 114
status register 124
timing, PHASE =0 118
timing, PHASE=1 119
SPI controller signals 15
SPI mode (SPIMODE) 126, 265
SPIBRH register 128, 266
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