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Figure 8. Power-On Reset Operation

Voltage Brownout Reset

PS019919-1207

The devices in the 64K Series provide low Voltage Brownout protection. 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 voltage remains
below the Power-On Reset voltage threshold (Vpgr), 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 Brownout operation. For the
VBO and POR threshold voltages (Vypgg and Vpgr), see Electrical Characteristics on
page 215.

The Voltage Brownout circuit can be either enabled or disabled during STOP mode. Oper-
ation during STOP mode is set by the VBO_AOOption Bit. For information on configuring
VBO_AQ, see Option Bits page 195.

Reset and Stop Mode Recovery
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Table 11. Port Availability by Device and Package Type (Continued)

58

Device Packages Port A PortB PortC PortD PortE PortF PortG PortH
Z8X4823  80-pin [70] [70] [700 [700 [700 [7:00 [7:001 [3:0]
Z8X6421  40-pin [7:00 [7.0] [60] [6:3, - - - -

1:0]
Z8X6421  44-pin [70] [7.00 [7:00] [6:0] - - - -
Z8X6422 64-and 68-pin [7:0] [7:.0] [7:0] [7:0] [7:0] [7] 3] [3:0]
Z8X6423  80-pin [70] [70] [700 [700 [700 [7.00 [7:001 [3:0]

Architecture

DATA
Bus

System

Clock ]

Figure 10 displays a simplified block diagram of a GPIO port pin. In Figure 10, the ability
to accommodate alternate functions and variable port current drive strength are not illus-

Figure 10. GPIO Port Pin Block Diagram
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PWMH and PWML—Pulse-Width Modulator High and Low Bytes

These two bytes, {PWMH[7:0], PWML[7:0]}, form a 16-bit value that is compared to the
current 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) regis-
ter.

The TxPWMH and TxPWML registers also store the 16-bit captured timer value when
operating in CAPTURE or CAPTURE/COMPARE modes.

Timer 0-3 Control 0 Registers

The Timer 0-3 Control 0 (TxCTLO) registers (see Table 45 and Table 46) allow cascading
of the Timers.

Table 45. Timer 0-3 Control 0 Register (TxCTLO0)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved CSC Reserved

RESET 0

R/W R/W

ADDR FO6H, FOEH, F16H, F1EH

CSC—Cascade Timers

0 = Timer Input signal comes from the pin.

1 = For Timer 0, Input signal is connected to Timer 3 output.
For Timer 1, Input signal is connected to Timer 0 output.
For Timer 2, Input signal is connected to Timer 1 output.
For Timer 3, Input signal is connected to Timer 2 output.

PS019919-1207 Timers
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POR—Power-On Reset Indicator
If this bit is set to 1, a Power-On Reset event occurred. This bit is reset to 0 if a WDT time-
out or Stop Mode Recovery occurs. This bit is also reset to 0 when the register is read.

STOP—Stop Mode Recovery Indicator

If this bit is set to 1, a Stop Mode Recovery occurred. If the STOP and VDT bits are both
set to 1, the Stop Mode Recovery occurred due to a WDT time-out. If the STOP bit is 1
and the VDT bit is 0, the Stop Mode Recovery was not caused by a WDT time-out. This bit
is reset by a Power-On Reset or a WDT time-out that occurred while not in STOP mode.
Reading this register also resets this bit.

WDT—Watchdog Timer Time-Out Indicator

If this bit is set to 1, a WDT time-out occurred. A Power-On Reset resets this pin. A Stop
Mode Recovery from a change in an input pin also resets this bit. Reading this register
resets this bit.

EXT—External Reset Indicator

If this bit is set to 1, a Reset initiated by the external RESET pin occurred. A Power-On
Reset or a Stop Mode Recovery from a change in an input pin resets this bit. Reading this
register resets this bit.

Reserved
These bits are reserved and must be 0.

SM—STOP Mode Configuration Indicator
0 = Watchdog Timer and its internal RC oscillator will continue to operate in STOP Mode.
1 = Watchdog Timer and its internal RC oscillator will be disabled in STOP Mode.

Watchdog Timer Reload Upper, High and Low Byte Registers

The Watchdog Timer Reload Upper, High and Low Byte (WDTU, WDTH, WDTL) regis-
ters (see Table 49 on page 102 through Table 51 on page 102) form the 24-bit reload value
that is loaded into the Watchdog Timer when a WDT instruction executes. The 24-bit
reload value is {WDTU[7:0], WDTH[7:0], WDTL][7:0]}. Writing to these registers sets
the desired Reload Value. Reading from these registers returns the current Watchdog
Timer count value.

PS019919-1207 Watchdog Timer
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8. Execute an EI instruction to enable interrupts.

The UART is now configured for interrupt-driven data transmission. Because the UART
Transmit Data register is empty, an interrupt is generated immediately. When the UART
Transmit interrupt is detected, the associated interrupt service routine performs the follow-
ing:
1. Write the UART Control 1 register to select the outgoing address bit:
—  Set the MULTIPROCESSOR Bit Transmitter (MPBT) if sending an address byte,
clear it if sending a data byte.

2. 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.

3. Clear the UART Transmit interrupt bit in the applicable Interrupt Request register.

4. Execute the IRET instruction to return from the interrupt-service routine and wait for
the Transmit Data register to again become empty.

Receiving Data using the Polled Method

PS019919-1207

Follow the steps below to configure the UART for polled data reception:

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. Write to the UART Control 1 register to enable MULTIPROCESSOR mode functions,
if desired.
4. Write to the UART Control 0 register to:
— Set the receive enable bit (REN) to enable the UART for data reception.
— Enable parity, if desired and if MULTIPROCESSOR mode is not enabled, and
select either even or odd parity.

5. Check the RDADbit in the UART Status 0 register to determine if the Receive Data
register contains a valid data byte (indicated by a 1). If RDA is set to 1 to indicate
available data, continue to step 6. If the Receive Data register is empty (indicated by a
0), continue to monitor the RDA bit awaiting reception of the valid data.

6. Read data from the UART Receive Data register. If operating in MULTIPROCESSOR
(9-bit) mode, further actions may be required depending on the MULTIPROCESSOR
Mode bits MPMD][1:0].

7. Return to step 5 to receive additional data.

UART

107
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Figure 18. UART Receiver Interrupt Service Routine Flow

Baud Rate Generator Interrupts

If the Baud Rate Generator interrupt enable is set, the UART Receiver interrupt asserts
when the UART Baud Rate Generator reloads. This action allows the Baud Rate Genera-
tor to function as an additional counter if the UART functionality is not employed.

UART Baud Rate Generator

The UART Baud Rate Generator creates a lower frequency baud rate clock for data trans-
mission. The input to the Baud Rate Generator is the system clock. The UART Baud Rate
High and Low Byte registers combine to create a 16-bit baud rate divisor value

PS019919-1207 UART
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(BRG[15:0]) that sets the data transmission rate (baud rate) of the UART. The UART data
rate is calculated using the following equation:

System Clock Frequency (Hz)
16 x UART Baud Rate Divisor Value

UART Data Rate (bits/s) =

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

1. Disable the UART by clearing the REN and TEN bits in the UART Control O register
to 0.

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

3. Enable the Baud Rate Generator timer function and associated interrupt by setting the
BRGCTL bit in the UART Control 1 register to 1.

When configured as a general purpose timer, the interrupt interval is calculated using the
following equation:

Interrupt Interval(s) = System Clock Period (s) x BRG[15:0]

UART Control Register Definitions

The UART control registers support the UART and the associated Infrared Encoder/
Decoders. For more information on the infrared operation, see Infrared Encoder/Decoder
on page 125.

UART Transmit Data Register

Data bytes written to the UART Transmit Data register (Table 52) are shifted out on the
TXDx pin. The Write-only UART Transmit Data register shares a Register File address
with the Read-only UART Receive Data register.

Table 52. UART Transmit Data Register (UxTXD)

BITS 7 6 5 4 3 2 1 0
FIELD TXD

RESET X

RIW w

ADDR F40H and F48H

PS019919-1207 UART
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0= @ input pin is asserted (Low).
1 =SS input is not asserted (High).
If SPI enabled as a Master, this bit is not applicable.

SPI Mode Register

The SPI Mode register (Table 66) configures the character bit width and the direction and
value of the SS pin.

Table 66. SPI Mode Register (SPIMODE)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved DIAG NUMBITS[2:0] SSIOo SSv
RESET 0

R/W R R/W

ADDR F63H

Reserved—Must be 0.

DIAG—Diagnostic Mode Control bit

This bit is for SPI diagnostics. Setting this bit allows the Baud Rate Generator value to be

read using the SPIBRH and SPIBRL register locations.

0 = Reading SPIBRH, SPIBRL returns the value in the SPIBRH and SPIBRL registers

1 = Reading SPIBRH returns bits [15:8] of the SPI Baud Rate Generator; and reading
SPIBRL returns bits [7:0] of the SPI Baud Rate Counter. The Baud Rate Counter
High and Low byte values are not buffered.

A Caution: Exercise caution if reading the values while the BRG is counting.

PS019919-1207

NUMBITS[2:0]—Number of Data Bits Per Character to Transfer

This field contains the number of bits to shift for each character transfer. For information
on valid bit positions when the character length is less than 8-bits, see SPI Data Register
description.

000 = 8 bits
001 =1 bit
010 =2 bits
011 = 3 bits
100 = 4 bits
101 =5 bits
110 = 6 bits
111 =7 bits

Serial Peripheral Interface
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I2C Controller

Overview

PS019919-1207

The I2C Controller makes the 64K Series products bus-compatible with the I’C protocol.
The I2C Controller consists of two bidirectional bus lines—a serial data signal (SDA) and
a serial clock signal (SCL). Features of the I°C Controller include:

® Transmit and Receive Operation in MASTER mode
* Maximum data rate of 400 kbit/sec

7- and 10-bit addressing modes for Slaves
¢ Unrestricted number of data bytes transmitted per transfer

The I2C Controller in the 64K Series products does not operate in SLAVE mode.

12C Controller
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If the I°C slave sends an acknowledge 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 17.

If the slave does not acknowledge the second address byte or one of the data bytes, the
I>C 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 I2C Controller sends the STOP condition on the bus
and clears the STOP and NCKI bits. The transaction is complete (ignore the following
steps).

The I2C Controller shifts the data out by the SDA signal. After the first bit is sent, the
Transmit interrupt is asserted.

If more bytes remain to be sent, return to step 14.

If the last byte is currently being sent, software sets the STOP bit of the I2C Control
register (or START bit to initiate a new transaction). In the STOP case, software also
clears the TXI bit of the I>C Control register at the same time.

The I°C Controller completes transmission of the last data byte on the SDA signal.

The slave may either Acknowledge or Not Acknowledge the last byte. Because either
the STOP or START bit is already set, the NCKI interrupt does not occur.

The I°C Controller sends the STOP (or RESTART) condition to the I2C bus and clears
the STOP (or START) bit.

Read Transaction with a 7-Bit Address

Figure 32 displays the data transfer format for a read operation to a 7-bit addressed slave.
The shaded regions indicate data transferred from the I°C Controller to slaves and
unshaded regions indicate data transferred from the slaves to the I°C Controller.

S

Slave Address R=1 |A| Data |A | Data | A | PIS

Figure 32. Receive Data Transfer Format for a 7-Bit Addressed Slave

Follow the steps below for a read operation to a 7-bit addressed slave:

1.
2.
3.

PS019919-1207

Software writes the I>C Data register with a 7-bit slave address plus the read bit (=1).
Software asserts the START bit of the I>C Control register.

If this is a single byte transfer, Software asserts the NAK bit of the I?C Control register
so that after the first byte of data has been read by the I>C Controller, a Not
Acknowledge is sent to the I2C slave.

12C Controller

153
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The I2C Controller sends the repeated START condition.

The I2C Controller loads the I>C Shift register with the contents of the IC Data
register (third address transfer).

The I>C Controller sends 11110B followed by the two most significant bits of the
slave read address and a 1 (read).

The IC slave sends an acknowledge by pulling the SDA signal Low during the next
high period of SCL

If the slave were to Not Acknowledge at this point (this should not happen because the
slave did acknowledge the first two address bytes), software would respond 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).

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

The I2C Controller asserts the Receive interrupt (RDRF bit set in the Status register).

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 I>C Control register.

If there are one or more bytes to transfer, return to step 19.

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

Software responds by setting the STOP bit of the I2C Control register.
A STOP condition is sent to the I2C slave and the STOP and NCKI bits are cleared.

I2C Control Register Definitions

I2C Data Register

The I°C Data register (see Table 70 on page 157) holds the data that is to be loaded into
the I°C Shift register during a write to a slave. This register also holds data that is loaded
from the I°C Shift register during a read from a slave. The I°C Shift Register is not acces-
sible in the Register File address space, but is used only to buffer incoming and outgoing
data.

PS019919-1207

12C 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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Single-Shot Conversion

When configured for single-shot conversion, the ADC performs a single analog-to-digital
conversion on the selected analog input channel. After completion of the conversion, the
ADC shuts down. Follow the steps below for setting up the ADC and initiating a single-
shot conversion:

1.

Enable the desired analog inputs by configuring the general-purpose I/O pins for
alternate function. This configuration disables the digital input and output drivers.

Write to the ADC Control register to configure the ADC and begin the conversion.
The bit fields in the ADC Control register can be written simultaneously:

—  Write to the ANAI N[ 3: 0] field to select one of the 12 analog input sources.

— Clear CONT to 0 to select a single-shot conversion.

—  Write to the VREF bit to enable or disable the internal voltage reference generator.
— Set CENto 1 to start the conversion.

CENremains 1 while the conversion is in progress. A single-shot conversion requires
5129 system clock cycles to complete. If a single-shot conversion is requested from an

ADC powered-down state, the ADC uses 40 additional clock cycles to power-up
before beginning the 5129 cycle conversion.

When the conversion is complete, the ADC control logic performs the following
operations:

— 10-bit data result written to {ADCD_ H[7:0], ADCD_L[7:6]}.

— CENresets to 0 to indicate the conversion is complete.

— An interrupt request is sent to the Interrupt Controller.

If the ADC remains idle for 160 consecutive system clock cycles, it is automatically
powered-down.

Continuous Conversion

When configured for continuous conversion, the ADC continuously performs an analog-
to-digital conversion on the selected analog input. Each new data value over-writes the
previous value stored in the ADC Data registers. An interrupt is generated after each con-
version.

A Caution:

PS019919-1207

In CONTINUOUS mode, you must be aware that ADC updates are limited by
the input signal bandwidth of the ADC and the latency of the ADC and its dig-
ital filter. Step changes at the input are not seen at the next output from the
ADC. The response of the ADC (in all modes) is limited by the input signal
bandwidth and the latency.

Analog-to-Digital Converter

177
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5. Re-write the page written in step 2 to the Page Select register.

6. Write the Page Erase command 95H to the Flash Control register.

Mass Erase

The Flash memory cannot be Mass Erased by user code.

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 Programming
algorithms by controlling the Flash programming signals directly.

Flash Controller Bypass is recommended for gang programming applications and large
volume customers who do not require in-circuit programming of the Flash memory.

For more information on bypassing the Flash Controller, refer to Third-Party Flash Pro-
gramming Support for Z8 Encore! 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.

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

Bits in the Flash Sector Protect register can be 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 can be written when the Flash Controller is unlocked.

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

PS019919-1207

write/erase. When writing multiple Flash pages, the Flash controller must go
through the unlock sequence again to select another page.

Flash Memory
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Reserved
These bits are reserved and must be 0.

FSTAT—Flash Controller Status

00 0000 = Flash Controller locked

00_0001 = First unlock command received

00 0010 = Second unlock command received
00 0011 = Flash Controller unlocked

00_0100 = Flash Sector Protect register selected
00 1xxx = Program operation in progress

01 Oxxx = Page erase operation in progress
10_0xxx = Mass erase operation in progress

Page Select Register

The Page Select (FPS) register (Table 94) selects one of the 128 available Flash memory
pages to be erased or programmed. Each Flash Page contains 512 bytes of Flash memory.
During a Page Erase operation, all Flash memory locations with the 7 most significant bits
of the address given by the PAGE field are erased to FFH.

The Page Select register shares its Register File address with the Flash Sector Protect Reg-
ister. The Page Select register cannot be accessed when the Flash Sector Protect register is
enabled.

Table 94. Page Select Register (FPS)

BITS 7 6 5 4 3 2 1 0
FIELD INFO_EN PAGE

RESET 0

R/IW R/W

ADDR FF9OH

PS019919-1207

INFO_EN—Information Area Enable
0 = Information Area is not selected.

1 = Information Area is selected. The Information area is mapped into the Flash Memory
address space at addresses FEOOH through FFFFH.

PAGE—Page Select
This 7-bit field selects the Flash memory page for Programming and Page Erase opera-
tions. Flash Memory Address[15:9] = PAGE[6:0].

Flash Memory
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The On-Chip Debugger uses the DBG pin for communication with an external host. This
one-pin interface is a bi-directional open-drain interface that transmits and receives data.
Data transmission is half-duplex, in that transmit and receive cannot occur simultaneously.
The serial data on the DBG pin is sent using the standard asynchronous data format
defined in RS-232. This pin can interface the 64K Series products to the serial port of a
host PC using minimal external hardware.Two different methods for connecting the DBG
pin to an RS-232 interface are depicted in Figure 37 and Figure 38 on page 201.

A Caution: For operation of the On-Chip Debugger, all power pins (Vpp and AVpp) must
be supplied with power, and all ground pins (Vg and AV ¢g) must be properly

grounded.

The DBG pin is open-drain and must always be connected to Vpp through an
external pull-up resistor to ensure proper operation.

RS-232 TX

RS-232
Transceiver

Vbp

Diode

10 kQ

DBG Pin

RS-232 RX

b
<]

Figure 37. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (1)

PS019919-1207
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On-Chip Peripheral AC and DC Electrical Characteristics

Table 107. Power-On Reset and Voltage Brownout Electrical Characteristics and Timing

& |
log

Ta =-40 °C to 125 °C

Symbol |Parameter Minimum Typical1 Maximum |[Units |Conditions
Vpor |Power-On Reset 240 2.70 2.90 V' |Vpp =Vpor
Voltage Threshold
Vygo |Voltage Brownout Reset 2.30 2.60 2.85 V  |Vpp =Vveo
Voltage Threshold
VPOR to VVBO 50 100 - mV
hysteresis
Starting Vpp voltage to - Vgg - \Y
ensure valid Power-On
Reset.
TANA Power-On Reset Analog - 50 - us  |Vpp > Vpor; Tpor Digital
Delay Reset delay follows Tana
Tpor |Power-On Reset Digital - 6.6 - ms |66 WDT Oscillator cycles
Delay (10 kHz) + 16 System Clock
cycles (20 MHz)
Tygo |Voltage Brownout Pulse - 10 - us  |Vpp < Vygo to generate a
Rejection Period Reset.
Tramp | Time for VDD to 0.10 - 100 ms
transition from Vgg to
Vpor to ensure valid
Reset

IData in the typical column is from characterization at 3.3 V and 0 °C. These values are provided for design guidance
only and are not tested in production.

PS019919-1207
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Table 108. External RC Oscillator Electrical Characteristics and Timing

To=-40°Cto125°C
Symbol | Parameter Minimum Typical1 Maximum |Units |Conditions
Vb Operating Voltage 2.70" - - \
Range
Rext  |External Resistance from 40 45 200 kQ |Vpp =Vveo
XIN to VDD
Cext |External Capacitance 0 20 1000 pF
from XIN to VSS
Fosc |External RC Oscillation - - 4 MHz
Frequency

1When 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 2.7 V.

Table 109. Reset and Stop Mode Recovery Pin Timing

Ta =—40 °C to 125 °C

Symbol |Parameter Minimum |Typical |Maximum |Units |Conditions
Treset |RESET pin assertion to 4 - - Telk |Notin STOP Mode.
initiate a system reset. TcLk = System Clock
period.
Tsmr | Stop Mode Recovery 10 20 40 ns |RESET, DBG, and GPIO
pin Pulse Rejection pins configured as SMR
Period sources.
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Table 112. Analog-to-Digital Converter Electrical Characteristics and Timing

Vpp =3.0-3.6 V
Tp =-40°C to 125 °C
Symbol |Parameter Minimum | Typical | Maximum | Units |Conditions
Resolution 10 - - bits |External Vggr =3.0V;
Differential Nonlinearity -1.0 +1.0 Isb |Guaranteed by design
(DNL)
Integral Nonlinearity (INL) -3.0 +1.0 3.0 Isb |External VRgg =3.0V
DC Offset Error -35 - 25 mV
DC Offset Error -50 - 25 mV  |44-pin LQFP, 44-pin

PLCC, and 68-pin
PLCC packages.

VREF Internal Reference 1.9 2.0 24 V. |Vpp=3.0-36V
Voltage Tp=-40°Cto 105 °C
VCgrer |Voltage Coefficient of - 78 - mV/V |VRgg variation as a
Internal Reference function of AVDD.
Voltage
TCrer |Temperature Coefficient - 1 - mV/°C
of Internal Reference
Voltage
Single-Shot Conversion - 5129 - cycles |System clock cycles
Period
Continuous Conversion - 256 - cycles |System clock cycles
Period
Rs Analog Source - - 150 Q  |Recommended
Impedance
Zin Input Impedance 150 kQ
VREF External Reference AVDD V  |AVDD <=VDD. When
Voltage using an external
reference voltage,
decoupling

capacitance should be
placed from VREF to
AVSS.

IReF Current draw into VREF 25.0 40.0 pA
pin when driving with
external source.
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Table 128. CPU Control Instructions

Mnemonic Operands Instruction

STOP — STOP Mode

WDT — Watchdog Timer
Refresh

Table 129. Load Instructions

Mnemonic Operands Instruction

CLR dst Clear

LD dst, src Load

LDC dst, src Load Constant to/from Program Memory

LDCI dst, src Load Constant to/from Program Memory and Auto-Increment
Addresses

LDE dst, src Load External Data to/from Data Memory

LDEI dst, src Load External Data to/from Data Memory and Auto-Increment
Addresses

LDWX dst, src Load Word using Extended Addressing

LDX dst, src Load using Extended Addressing

LEA dst, X(src) Load Effective Address

POP dst Pop

POPX dst Pop using Extended Addressing

PUSH src Push

PUSHX src Push using Extended Addressing

Table 130. 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

ez8™ CPU Instruction Set



