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Z8 Encore! XP® 64K Series Flash Microcontrollers
Product Specification

I’C

The I°C controller makes the Z8 Encore! XP compatible with the I>C protocol. The I’C

controller consists of two bidirectional bus lines, a serial data (SDA) line and a serial clock
(SCL) line.

Serial Peripheral Interface

The serial peripheral interface allows the Z8 Encore! XP to exchange data between other
peripheral devices such as EEPROMSs, A/D converters and ISDN devices. The SPI is a
full-duplex, synchronous, character-oriented channel that supports a four-wire interface.

Timers

Up to four 16-bit reloadable timers can be used for timing/counting events or for motor
control operations. These timers provide a 16-bit programmable reload counter and
operate in One-Shot, Continuous, Gated, Capture, Compare, Capture and Compare, and
PWM modes. Only 3 timers (Timers 0-2) are available in the 44-pin packages.

Interrupt Controller

The 64K Series products support up to 24 interrupts. These interrupts consist of 12
internal and 12 GPIO pins. The interrupts have 3 levels of programmable interrupt
priority.

Reset Controller
The Z8 Encore! can be reset using the RESET pin, Power-On Reset, Watchdog Timer,
STOP mode exit, or Voltage Brownout (VBO) warning signal.

On-Chip Debugger

The Z8 Encore! XP features an integrated On-Chip Debugger. The OCD provides a rich
set of debugging capabilities, such as reading and writing registers, programming the
Flash, setting breakpoints and executing code. A single-pin interface provides
communication to the OCD.

DMA Controller

The 64K Series features three channels of DMA. Two of the channels are for register
RAM to and from I/O operations. The third channel automatically controls the transfer of
data from the ADC to the memory.

PS019919-1207 Introduction



Z8 Encore! XP® 64K Series Flash Microcontrollers
Product Specification

Signal and Pin Descriptions

Overview

The Z8 Encore! XP 64K Series Flash Microcontrollers product are available in a variety of
packages styles and pin configurations. This chapter describes the signals and available
pin configurations for each of the package styles. For information on physical package
specifications, see Packaging on page 265.

Available Packages

Table 2 identifies the package styles that are available for each device within the
Z8 Encore! XP 64K Series Flash Microcontrollers product line.

Table 2. Z8 Encore! XP 64K Series Flash Microcontrollers Package Options

40-Pin 44-pin 44-pin 64-pin 68-pin 80-pin
Part Number PDIP LQFP PLCC LQFP PLCC QFP

Z8F1621 X X X

Z8F1622 X X

Z8F2421 X X X

Z8F2422 X X

Z8F3221 X X X

Z8F3222 X X

Z8F4821 X X X

Z8F4822 X X

Z8F4823 X
Z8F6421 X X X

Z8F6422 X X

Z8F6423 X

PS019919-1207 Signal and Pin Descriptions
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Figure 7. Z8 Encore! XP 64K Series Flash Microcontrollers in 80-Pin Quad Flat Package (QFP)
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Timer 2 Control 1
T2CTL1 (F17H - Read/Write)
[D7D6D5[D4]D3[D2[D1[DO|

T t Timer Mode

000 = One-Shot mode

001 = CONTINUOUS mode

010 = COUNTER mode

011 = PWM mode

100 = CAPTURE mode

101 = COMPARE mode

110 = GATED mode

111 = CAPTURE/COMPARE mode

L Prescale Value

000 = Divide by 1
001 = Divide by 2
010 = Divide by 4
011 = Divide by 8
100 = Divide by 16
101 = Divide by 32
110 = Divide by 64
111 = Divide by 128

Timer Input/Output Polarity
Operation of this bit is a function of
the current operating mode of the

timer

Timer Enable
0 = Timer is disabled
1 = Timer is enabled

Timer 3 High Byte
T3H (F18H - Read/Write)
[D7D6DS[D4]D3[D2[D1[DO|

- Timer 3 current count value [15:8]

Timer 3 Low Byte
T3L (F19H - Read/Write)
[D7D6]D5[D4]D3[D2[D1]DO|

- Timer 3 current count value [7:0]

Timer 3 Reload High Byte
T3RH (F1AH - Read/Write)
[D7[D6[D3[D4[D3[D2[D1]DI]

L Timer 3 reload value [15:8]

Timer 3 Reload Low Byte
T3RL (F1BH - Read/Write)
[D7[D6]D5[D4[D3[D2[D1]DO|

L Timer 3 reload value [7:0]

PS019919-1207
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Timer 3 PWM High Byte
T3PWMH (F1CH - Read/Write)
[D7[D6[D5[D4[D3[D2[D1[DO|

[ Timer3PWM value [15:8]

Timer 3 PWM Low Byte
T3PWML (F1DH - Read/Write)
[D7]D6]D5[D4]D3[D2]D1[DO|

L Timer3PWM value [7:0]

Timer 3 Control 0
T3CTLO (F1EH - Read/Write)
[D7]D6]D5[D4]D3[D2[D1[DO|

[ Reserved
Cascade Timer
0 = Timer 3 Input signal is GPIO pin

1 = Timer 3 Input signal is Timer 2
out

Reserved

Timer 3 Control 1
T3CTL1 (F1FH - Read/Write)
[D7]D6]DS[D4]D3[D2]D1[DO|

[ T TimerMode

000 = One-Shot mode

001 = CONTINUOUS mode
010 = COUNTER mode

011 = PWM mode

100 = CAPTURE mode

101 = COMPARE mode

110 = GATED mode

111 = Capture/COMPARE mode

Prescale Value

000 = Divide by 1
001 = Divide by 2
010 = Divide by 4
011 = Divide by 8
100 = Divide by 16
101 = Divide by 32
110 = Divide by 64
111 = Divide by 128

Timer Input/Output Polarity
Operation of this bit is a function of
the current operating mode of the

timer

Timer Enable
0 = Timer is disabled
1 = Timer is enabled

Control Register Summary
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Stop Mode Recovery Using a GPIO Port Pin Transition HALT

Each of the GPIO Port pins may 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 GPIO Stop
Mode Recovery signals are filtered to reject pulses less than 10 ns (typical) in duration. In
the Watchdog Timer Control register, the STOP bit is set to 1.

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

PS019919-1207

Port Input Data registers record the Port transition only if the signal stays on
the Port pin through the end of the Stop Mode Recovery delay. Thus, short puls-
es 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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Reading from the Port A—H Input Data registers (Table 21) returns the sampled values
from the corresponding port pins. The Port A—H Input Data registers are Read-only.

Table 21. Port A—H Input Data Registers (PxIN)

BITS 7 6 5 4 3 2 1 0
FIELD PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X

RIW R

ADDR FD2H, FD6H, FDAH, FDEH, FE2H, FE6H, FEAH, FEEH

PIN[7:0]—Port Input Data
Sampled data from the corresponding port pin input.
0 = Input data is logical 0 (Low).
1 = Input data is logical 1 (High).

Port A-H Output Data Register
The Port A—H Output Data register (Table 22) writes output data to the pins.

Table 22. Port A—H Output Data Register (PxOUT)

BITS 7 6 5 4 3 2 1 0
FIELD POUTY POUT6 POUTS POUT4 POUT3 POUT2 POUT1 POUTO
RESET 0

R/W R/W

ADDR FD3H, FD7H, FDBH, FDFH, FE3H, FE7H, FEBH, FEFH

POUT[7:0]—Port Output Data

These bits contain the data to be driven out from the port pins. The values are only driven

if the corresponding pin is configured as an output and the pin is not configured for alter-

nate function operation.

0 = Drive a logical 0 (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.

PS019919-1207

General-Purpose 1/0
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Interrupt Controller

Overview

The interrupt controller on the 64K Series products prioritizes the interrupt requests from
the on-chip peripherals and the GPIO port pins. The features of the interrupt controller
include the following:
* 24 unique interrupt vectors:

— 12 GPIO port pin interrupt sources

— 12 on-chip peripheral interrupt sources

¢ Flexible GPIO interrupts
— FEight selectable rising and falling edge GPIO interrupts

— Four dual-edge interrupts
® Three levels of individually programmable interrupt priority
* Watchdog Timer can be configured to generate an interrupt

Interrupt requests (IRQs) allow peripheral devices to suspend CPU operation in an orderly
manner and force the CPU to start an interrupt service routine (ISR). Usually this interrupt
service routine is involved with the exchange of data, status information, or control
information between the CPU and the interrupting peripheral. When the service routine is
completed, the CPU returns to the operation from which it was interrupted.

The eZ8 CPU supports both vectored and polled interrupt handling. For polled interrupts,
the interrupt control has no effect on operation. For more information on interrupt
servicing by the eZ8 CPU, refer to eZ8'" CPU Core User Manual (UM0128) available for
download at www.zilog.com.

Interrupt Vector Listing

PS019919-1207

Table 23 lists all of the interrupts available in order of priority. The interrupt vector is
stored with the most-significant byte (MSB) at the even Program Memory address and the
least-significant byte (LSB) at the following odd Program Memory address.

Interrupt Controller
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110 = Divide by 64
111 = Divide by 128

TMODE—TIMER mode

000 = ONE-SHOT mode

001 = CONTINUOUS mode

010 = COUNTER mode

011 =PWM mode

100 = CAPTURE mode

101 = COMPARE mode

110 = GATED mode

111 = CAPTURE/COMPARE mode

Timers

96



Z8 Encore! XP® 64K Series Flash Microcontrollers
Product Specification

106

—  Set or clear the CTSE bit to enable or disable control from the remote receiver
using the CTS pin.

5. Check the TDRE bit in the UART Status 0 register to determine if the Transmit Data
register is empty (indicated by a 1). If empty, continue to step 6. If the Transmit Data
register is full (indicated by a 0), continue to monitor the TDRE bit until the Transmit
Data register becomes available to receive new data.

6. Write the UART Control 1 register to select the outgoing address bit.

7. Set the MULTIPROCESSOR Bit Transmitter (MPBT) if sending an address byte, clear
it if sending a data byte.

8. Write the data byte to the UART Transmit Data register. The transmitter automatically
transfers the data to the Transmit Shift register and transmits the data.

9. If desired and MULTIPROCESSOR mode is enabled, make any changes to the
MULTIPROCESSOR Bit Transmitter (MPBT) value.

10. To transmit additional bytes, return to step 5.

Transmitting Data using the Interrupt-Driven Method

PS019919-1207

The UART transmitter interrupt indicates the availability of the Transmit Data register to
accept new data for transmission. Follow the steps below to configure the UART for inter-
rupt-driven data transmission:

1. Write to the UART Baud Rate High and Low Byte registers to set the desired baud
rate.

2. Enable the UART pin functions by configuring the associated GPIO Port pins for
alternate function operation.

3. Execute a DI instruction to disable interrupts.

4. Write to the Interrupt control registers to enable the UART Transmitter interrupt and
set the desired priority.

5. If MULTIPROCESSOR mode is desired, write to the UART Control 1 register to
enable MULTIPROCESSOR (9-bit) mode functions.

6. Set the MULTIPROCESSOR Mode Select (MPEN) to Enable MULTIPROCESSOR
mode.

7. Write to the UART Control 0 register to:
—  Set the transmit enable bit (TEN) to enable the UART for data transmission.

— Enable parity, if desired and if MULTIPROCESSOR mode is not enabled, and
select either even or odd parity.

— Set or clear the CTSE bit to enable or disable control from the remote receiver via
the CTS pin.

UART
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Table 59. UART Baud Rate High Byte Register (UxBRH)

BITS 7 6 5 4 3 2 1 0
FIELD BRH

RESET 1

R/W R/W

ADDR F46H and F4EH

Table 60. UART Baud Rate Low Byte Register (UxBRL)

BITS 7 6 5 4 3 2 1 0
FIELD BRL

RESET 1

R/IW R/W

ADDR F47H and F4FH

PS019919-1207

For a given UART data rate, the integer baud rate divisor value is calculated using the
following equation:

UART Baud Rate Divisor Value (BRG) = Round(

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

The baud rate error relative to the desired baud rate is calculated using the following
equation:

UART Baud Rate Error (%) = 100 x (

Actual Data Rate — Desired Data Rate)
Desired Data Rate

For reliable communication, the UART baud rate error must never exceed 5 percent.
Table 61 provides information on data rate errors for popular baud rates and commonly
used crystal oscillator frequencies.

UART
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Table 61. UART Baud Rates (Continued)

1.20 868 1.20 0.01 1.20 576 1.20 0.00
0.60 1736 0.60 0.01 0.60 1152 0.60 0.00
0.30 3472 0.30 0.01 0.30 2304 0.30 0.00
10.0 MHz System Clock 5.5296 MHz System Clock
Desired BRG
Desired Rate BRG Divisor Actual Rate Error Rate Divisor  Actual Rate Error
(kHz) (Decimal) (kHz) (%) (kHz) (Decimal) (kHz) (%)
1250.0 N/A N/A N/A 1250.0 N/A N/A N/A
625.0 1 625.0 0.00 625.0 N/A N/A N/A
250.0 3 208.33  -16.67 250.0 1 345.6 38.24
115.2 5 125.0 8.51 115.2 3 115.2 0.00
57.6 1 56.8 -1.36 57.6 6 57.6 0.00
38.4 16 39.1 1.73 38.4 9 38.4 0.00
19.2 33 18.9 0.16 19.2 18 19.2 0.00
9.60 65 9.62 0.16 9.60 36 9.60 0.00
4.80 130 4.81 0.16 4.80 72 4.80 0.00
2.40 260 2.40 -0.03 2.40 144 2.40 0.00
1.20 521 1.20 -0.03 1.20 288 1.20 0.00
0.60 1042 0.60 -0.03 0.60 576 0.60 0.00
0.30 2083 0.30 0.2 0.30 1152 0.30 0.00
3.579545 MHz System Clock 1.8432 MHz System Clock
Desired BRG
Desired Rate BRG Divisor Actual Rate Error Rate Divisor  Actual Rate Error
(kHz) (Decimal) (kHz) (%) (kHz) (Decimal) (kHz) (%)
1250.0 N/A N/A N/A 1250.0 N/A N/A N/A
625.0 N/A N/A N/A 625.0 N/A N/A N/A
250.0 1 223.72  -10.51 250.0 N/A N/A N/A
115.2 2 111.9 -2.90 115.2 1 115.2 0.00
57.6 4 55.9 -2.90 57.6 2 57.6 0.00
38.4 6 37.3 -2.90 38.4 3 38.4 0.00
19.2 12 18.6 -2.90 19.2 6 19.2 0.00

PS019919-1207 UART
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Figure 26. SPI Timing When PHASE is 1

Multi-Master Operation

In a multi-master SPI system, all SCK pins are tied together, all MOSI pins are tied
together and all MISO pins are tied together. All SPI pins must then be configured in
OPEN-DRAIN mode to prevent bus contention. At any one time, only one SPI device is
configured as the Master and all other SPI devices on the bus are configured as Slaves.
The Master enables a single Slave by asserting the SS pin on that Slave only. Then, the
single Master drives data out its SCK and MOSI pins to the SCK and MOSI pins on the
Slaves (including those which are not enabled). The enabled Slave drives data out its
MISO pin to the MISO Master pin.

For a Master device operating in a multi-master system, if the SS pin is configured as an
input and is driven Low by another Master, the COL bit is set to 1 in the SPI Status Regis-
ter. The COL bit indicates the occurrence of a multi-master collision (mode fault error con-
dition).

Slave Operation

The SPI block is configured for SLAVE mode operation by setting the SPIEN bit to 1 and
the MMEN bit to 0 in the SPICTL register and setting the SSIO bit to 0 in the SPIMODE

PS019919-1207 Serial Peripheral Interface

134



Z8 Encore! XP® 64K Series Flash Microcontrollers
Product Specification

Table 64. SPI Control Register (SPICTL)

BITS 7 6 5 4 3 2 1 0
FIELD IRQE STR BIRQ PHASE | CLKPOL | WOR MMEN SPIEN
RESET 0

R/W R/W

ADDR F61H

PS019919-1207

IRQE—Interrupt Request Enable
0 = SPI interrupts are disabled. No interrupt requests are sent to the Interrupt Controller.
1 = SPI interrupts are enabled. Interrupt requests are sent to the Interrupt Controller.

STR—Start an SPI Interrupt Request

0 = No effect.

1 = Setting this bit to 1 also sets the | RQDbit in the SPI Status register to 1. Setting this
bit forces the SPI to send an interrupt request to the Interrupt Control. This bit can
be used by software for a function similar to transmit buffer empty in a UART.

Writing a 1 to the IRQ bit in the SPI Status register clears this bit to 0.

BIRQ—BRG Timer Interrupt Request

If the SPI is enabled, this bit has no effect. If the SPI is disabled:

0 = The Baud Rate Generator timer function is disabled.

1 = The Baud Rate Generator timer function and time-out interrupt are enabled.

PHASE—Phase Select
Sets the phase relationship of the data to the clock. For more information on operation of
the PHASE bit, see SPI Clock Phase and Polarity Control on page 132.

CLKPOL—Clock Polarity
0 = SCK idles Low (0).
1 =SCK idle High (1).

WOR—Wire-OR (OPEN-DRAIN) Mode Enabled

0 = SPI signal pins not configured for open-drain.

1 = All four SPI signal pins (SCK, SS, MISO, MOSI) configured for open-drain function.
This setting is typically used for multi-master and/or multi-slave configurations.

MMEN—SPI Master Mode Enable
0 = SPI configured in Slave mode.
1 = SPI configured in Master mode.

SPIEN—SPI Enable
0 = SPI disabled.
1 = SPI enabled.

Serial Peripheral Interface
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The first seven bits transmitted in the first byte are 11110XX. The two bits XX are the two
most-significant bits of the 10-bit address. The lowest bit of the first byte transferred is the
read/write control bit (=0). The transmit operation is carried out in the same manner as 7-
bit addressing.

Follow the steps below for a transmit operation on a 10-bit addressed slave:

1. Software asserts the | ENbit in the I?C Control register.

2. Software asserts the TXI bit of the I>C Control register to enable Transmit interrupts.
3. The I’C interrupt asserts because the IC Data register is empty.
4

Software responds to the TDRE interrupt by writing the first slave address byte to the
I°C Data register. The least-significant bit must be 0 for the write operation.

Software asserts the START bit of the I>C Control register.
6. The I2C Controller sends the START condition to the I2C slave.

7. The I’C Controller loads the I°C Shift register with the contents of the I°C Data
register.

hd

8. After one bit of address is shifted out by the SDA signal, the Transmit interrupt is
asserted.

9. Software responds by writing the second byte of address into the contents of the I’C
Data register.

10. The I’C Controller shifts the rest of the first byte of address and write bit out the SDA
signal.

11. If the I°C slave acknowledges the first address byte by pulling the SDA signal low
during the next high period of SCL, the IC Controller sets the ACK bit in the I>C
Status register. Continue with step 12.

If the slave does not acknowledge the first address byte, the I2C Controller sets the
NCKI bit and clears the ACK bit in the I°C Status register. Software responds to the
Not Acknowledge interrupt by setting the STOP and FLUSH bits and clearing the TXI
bit. The I’C Controller sends the STOP condition on the bus and clears the STOP and
NCKI bits. The transaction is complete (ignore the following steps).

12. The I>C Controller loads the I?C Shift register with the contents of the IC Data
register.

13. The I>C Controller shifts the second address byte out the SDA signal. After the first
bit has been sent, the Transmit interrupt is asserted.

14. Software responds by writing a data byte to the IC Data register.

15. The I>C Controller completes shifting the contents of the shift register on the SDA
signal.

12C Controller
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4. The I°C Controller sends the START condition.
5. The I>C Controller shifts the address and read bit out the SDA signal.

6. If the I°C slave acknowledges the address by pulling the SDA signal Low during the
next high period of SCL, the I2C Controller sets the ACK bit in the I°C Status register.
Continue with step 7.

If the slave does not acknowledge, the Not Acknowledge interrupt occurs (NCKI bit is
set in the Status register, ACK bit is cleared). Software responds to the Not
Acknowledge interrupt by setting the STOP bit and clearing the TXI bit. The I’C
Controller sends the STOP condition on the bus and clears the STOP and NCKI bits.
The transaction is complete (ignore the following steps).

7. The I>C Controller shifts in the byte of data from the I°C slave on the SDA signal. The
I2C Controller sends a Not Acknowledge to the I2C slave if the NAK bit is set (last
byte), else it sends an Acknowledge.

8. The I>C Controller asserts the Receive interrupt (RDREF bit set in the Status register).

9. Software responds by reading the I°C Data register which clears the RDRF bit. If there
is only one more byte to receive, set the NAK bit of the I2C Control register.

10. If there are more bytes to transfer, return to step 7.

11. After the last byte is shifted in, a Not Acknowledge interrupt is generated by the I’C
Controller.

12. Software responds by setting the STOP bit of the 12C Control register.
13. A STOP condition is sent to the [2C slave, the STOP and NCKI bits are cleared.

Read Transaction with a 10-Bit Address

Figure 33 displays the read transaction format for a 10-bit addressed slave. The shaded
regions indicate data transferred from the 1°C Controller to slaves and unshaded regions
indicate data transferred from the slaves to the I>C Controller.

Slave Address _ Slave Address Slave Address _ —
S 1st 7 bits W=0 A 2nd Byte A|S 1st 7 bits R=1|A |Data| A |Data| A |P

Figure 33. Receive Data Format for a 10-Bit Addressed Slave

The first seven bits transmitted in the first byte are 11110XX. The two bits XX are the two
most-significant bits of the 10-bit address. The lowest bit of the first byte transferred is the
write control bit.

PS019919-1207 12C Controller
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Configuring DMAO and DMA1 for Data Transfer
Follow the steps below to configure and enable DMAO or DMAL:

L.

Write to the DMAXx I/O Address register to set the Register File address identifying the
on-chip peripheral control register. The upper nibble of the 12-bit address for on-chip
peripheral control registers is always FH. The full address is {FH, DMAx_10[7:0]}.

Determine the 12-bit Start and End Register File addresses. The 12-bit Start Address
is given by {DMAx_ H[3:0], DMA_START][7:0]}. The 12-bit End Address is given by
{DMAx_H[7:4], DMA_END[7:0]}.

Write the Start and End Register File address high nibbles to the DMAx End/Start
Address High Nibble register.

Write the lower byte of the Start Address to the DMAx Start/Current Address register.
Write the lower byte of the End Address to the DMAx End Address register.

Write to the DMAx Control register to complete the following:
— Select loop or single-pass mode operation

— Select the data transfer direction (either from the Register File RAM to the on-
chip peripheral control register; or from the on-chip peripheral control register to
the Register File RAM)

— Enable the DMAX interrupt request, if desired
— Select Word or Byte mode

— Select the DMAXx request trigger

— Enable the DMAx channel

DMA_ADC Operation

DMA_ADC transfers data from the ADC to the Register File. The sequence of operations
ina DMA_ADC data transfer is:

L.

PS019919-1207

ADC completes conversion on the current ADC input channel and signals the DMA
controller that two-bytes of ADC data are ready for transfer.

DMA_ADC requests control of the system bus (address and data) from the eZ8 CPU.

After the eZ8 CPU acknowledges the bus request, DMA_ADC transfers the two-byte
ADC output value to the Register File and then returns system bus control back to the
eZ8 CPU.

If the current ADC Analog Input is the highest numbered input to be converted:

— DMA_ADC resets the ADC Analog Input number to 0 and initiates data
conversion on ADC Analog Input 0.

— If configured to generate an interrupt, DMA ADC sends an interrupt request to
the Interrupt Controller

Direct Memory Access Controller
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If the current ADC Analog Input is not the highest numbered input to be converted,
DMA_ADOC initiates data conversion in the next higher numbered ADC Analog Input.

Configuring DMA_ADC for Data Transfer

Follow the steps below to configure and enable DMA ADC:

1.

Write the DMA_ADC Address register with the 7 most-significant bits of the Register
File address for data transfers.

Write to the DMA_ADC Control register to complete the following:

— Enable the DMA_ADC interrupt request, if desired

— Select the number of ADC Analog Inputs to convert

— Enable the DMA_ADC channel

When using the DMA_ADC to perform conversions on multiple ADC inputs,
the Analog-to-Digital Converter must be configured for SINGLE-SHOT mode.
If the ADC 1IN field in the DMA_ADC Control Register is greater than 000D,
the ADC must be in SINGLE-SHOT mode.

CONTINUOUS mode operation of the ADC can only be used in conjunction
with DMA_ADC if the ADC _IN field in the DMA_ADC Control Register is re-
set to 000b to enable conversion on ADC Analog Input 0 only.

DMA Control Register Definitions

DMAX Control Register

The DMAx Control register (see Table 77 on page 167) enables and selects the mode of
operation for DMAU.

Table 77. DMAx Control Register (DMAxCTL)

BITS 7 6 5 4 3 2 1 0
FIELD DEN DLE DDIR IRQEN | WSEL RSS

RESET 0

RIW R/W

ADDR FBOH, FB8H

DEN—DMAX Enable
0 = DMAX is disabled and data transfer requests are disregarded.

PS019919-1207
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Z8 Encore! XP® 64K Series Flash Microcontrollers
Product Specification

Analog-to-Digital Converter

Overview

The Analog-to-Digital Converter (ADC) converts an analog input signal to a 10-bit binary
number. The features of the sigma-delta ADC include:

* 12 analog input sources are multiplexed with general-purpose I/O ports
* Interrupt upon conversion complete
* Internal voltage reference generator

® Direct Memory Access (DMA) controller can automatically initiate data conversion
and transfer of the data from 1 to 12 of the analog inputs

Architecture

PS019919-1207

Figure 34 displays the three major functional blocks (converter, analog multiplexer, and
voltage reference generator) of the ADC. The ADC converts an analog input signal to its
digital representation. The 12-input analog multiplexer selects one of the 12 analog input
sources. The ADC requires an input reference voltage for the conversion. The voltage
reference for the conversion may be input through the external VREF pin or generated
internally by the voltage reference generator.

Analog-to-Digital Converter
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Figure 43 displays the typical active mode current consumption while operating at 25 °C
versus the system clock frequency. All GPIO pins are configured as outputs and driven

High.
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Figure 43. Typical Active Mode ldd Versus System Clock Frequency

Electrical Characteristics
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Table 133. eZ8 CPU Instruction Summary (Continued)

Address
Assembly & Opcode(s) Flags Fetch Instr.
Mnemonic  Symbolic Operation dst src (Hex) C Z S V D H Cycles Cycles
AND dst, src  dst < dst AND src r r 52 - 0 - - 2 3
r Ir 53 2 4
R R 54 3 3
R IR 55 3 4
R IM 56 3 3
IR IM 57 3 4
ANDX dst, src dst < dst AND src ER ER 58 - 0 - - 4 3
ER IM 59 4 3
ATM Block all interrupt and 2F - - - - - - 1 2
DMA requests during
execution of the next
3 instructions
BCLR bit, dst dst[bit] < 0 r E2 - 0 - - 2 2
BIT p, bit, dst dst[bit] < p r E2 - 0 - - 2 2
BRK Debugger Break 00 - - === - 1 1
BSET bit, dst dst[bit] < 1 r E2 - 0 - - 2 2
BSWAP dst  dst[7:0] < dst[0:7] R D5 X * *0 - - 2 2
BTJ p, bit, src, if src[bit] = p r F6 - - - - - - 3 3
dst PC « PC + X Ir F7 3 4
BTJNZ bit, if src[bit] = 1 r F6 - - - - - - 3 3
src, dst PC«PC+X Ir F7 3 4
BTJZ bit, src, if src[bit] =0 r F6 - - - - - - 3 3
dst PC « PC + X Ir F7 3 4
CALL dst SP « SP -2 IRR D4 - - - - - - 2 6
i o
CCF C«~C EF S 1 2
CLR dst dst « 00H R BO - - - - - - 2 2
IR B1 2 3

PS019919-1207 ez8™ CPU Instruction Set



