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Table 3. Signal Descriptions (Continued)

Signal

Mnemonic I[e] Description

SCK 1/0 SPI Serial Clock. The SPI master supplies this pin. If the Z8 Encore! XP 64K
Series Flash Microcontrollers is the SPI master, this pin is an output. If the Z8
Encore! XP 64K Series Flash Microcontrollers is the SPI slave, this pin is an
input. It is multiplexed with a general-purpose I/O pin.

MOSI 1/0 Master-Out/Slave-In. This signal is the data output from the SPI master
device and the data input to the SPI slave device. It is multiplexed with a
general-purpose /O pin.

MISO 1/0 Master-In/Slave-Out. This pin is the data input to the SPI master device and

the data output from the SPI slave device. It is multiplexed with a
general-purpose /O pin.

UART Controllers

TXDO / TXD1 O Transmit Data. These signals are the transmit outputs from the UARTs. The
TXD signals are multiplexed with general-purpose 1/O pins.

RXDO0 / RXD1 I Receive Data. These signals are the receiver inputs for the UARTs and
IrDAs. The RXD signals are multiplexed with general-purpose 1/O pins.

CTS0/CTS1 I Clear To Send. These signals are control inputs for the UARTs. The CTS
signals are multiplexed with general-purpose 1/O pins.

DEO / DE1 (0] Driver Enable. This signal allows automatic control of external RS-485
drivers. This signal is approximately the inverse of the Transmit Empty (TXE)
bit in the UART Status 0 register. The DE signal may be used to ensure an
external RS-485 driver is enabled when data is transmitted by the UART.

Timers

TOOUT/T10UT/ 0O Timer Output 0-3. These signals are output pins from the timers. The Timer

T20UT/T30UT Output signals are multiplexed with general-purpose 1/O pins. T30UT is not
available in 44-pin package devices.

TOIN/T1IN/ I Timer Input 0-3. These signals are used as the capture, gating and counter

T2IN/T3IN inputs. The Timer Input signals are multiplexed with general-purpose 1/10
pins. T3IN is not available in 44-pin package devices.

Analog

ANA[11:0] I Analog Input. These signals are inputs to the ADC. The ADC analog inputs
are multiplexed with general-purpose 1/O pins.

VREF I Analog-to-Digital converter reference voltage input. The VREF pin must be
left unconnected (or capacitively coupled to analog ground) if the internal
voltage reference is selected as the ADC reference voltage.

Oscillators

PS019919-1207
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Address Space

Overview

The ¢Z8"" CPU can access three distinct address spaces:

* The Register File contains addresses for the general-purpose registers and the
eZ8 CPU, peripheral, and general-purpose 1/O port control registers.

® The Program Memory contains addresses for all memory locations having executable
code and/or data.

¢ The Data Memory consists of the addresses for all memory locations that hold only
data.

These three address spaces are covered briefly in the following subsections. For more
information on eZ8 CPU and its address space, refer to eZ8" CPU Core User Manual
(UM0128) available for download at www.zilog.com.

Register File

PS019919-1207

The Register File address space in the 64K Series is 4 KB (4096 bytes). The Register File
is composed of two sections—control registers and general-purpose registers. When
instructions are executed, registers are read from when defined as sources and written to
when defined as destinations. The architecture of the eZ8 CPU allows all general-purpose
registers to function as accumulators, address pointers, index registers, stack areas, or
scratch pad memory.

The upper 256 bytes of the 4 KB Register File address space are reserved for control of the
eZ8 CPU, the on-chip peripherals, and the I/O ports. These registers are located at
addresses from FOOH to FFFH. Some of the addresses within the 256-byte control register
section are reserved (unavailable). Reading from an reserved Register File addresses
returns an undefined value. Writing to reserved Register File addresses is not
recommended and can produce unpredictable results.

The on-chip RAM always begins at address 000H in the Register File address space. The
64K Series provide 2 KB to 4 KB of on-chip RAM depending upon the device. Reading
from Register File addresses outside the available RAM addresses (and not within the
control register address space) returns an undefined value. Writing to these Register File
addresses produces no effect. To determine the amount of RAM available for the specific
64K Series device, see Part Selection Guide on page 2.

Address Space
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Table 7. Z8 Encore! XP 64K Series Flash Microcontrollers Register File Address Map (Continued)

Address (Hex) Register Description Mnemonic Reset (Hex) Page No
F61 SPI Control SPICTL 00 137
F62 SPI Status SPISTAT 01 139
F63 SPI Mode SPIMODE 00 140
F64 SPI Diagnostic State SPIDST 00 141
F65 Reserved — XX

F66 SPI Baud Rate High Byte SPIBRH FF 142
F67 SPI Baud Rate Low Byte SPIBRL FF 142
F68-F6F Reserved — XX
Analog-to-Digital Converter

F70 ADC Control ADCCTL 20 179
F71 Reserved — XX

F72 ADC Data High Byte ADCD_H XX 180
F73 ADC Data Low Bits ADCD_L XX 180
F74-FAF Reserved — XX

DMA 0

FBO DMAO Control DMAOCTL 00 167
FB1 DMAO 1I/O Address DMAOIO XX 169
FB2 DMAO End/Start Address High Nibble DMAOH XX 169
FB3 DMAQO Start Address Low Byte DMAOSTART XX 170
FB4 DMAO End Address Low Byte DMAOEND XX 170
DMA 1

FB8 DMA1 Control DMA1CTL 00 167
FB9 DMA1 I/O Address DMA1IO XX 169
FBA DMA1 End/Start Address High Nibble DMA1H XX 169
FBB DMA1 Start Address Low Byte DMA1START XX 170
FBC DMA1 End Address Low Byte DMA1END XX 170
DMA ADC

FBD DMA_ADC Address DMAA_ADDR XX 171
FBE DMA_ADC Control DMAACTL 00 172
FBF DMA_ADC Status DMAASTAT 00 173
Interrupt Controller

FCO Interrupt Request 0 IRQO 00 71
FC1 IRQO Enable High Bit IRQOENH 00 74
FC2 IRQO Enable Low Bit IRQOENL 00 74
FC3 Interrupt Request 1 IRQ1 00 72
FC4 IRQ1 Enable High Bit IRQ1ENH 00 75
FC5 IRQ1 Enable Low Bit IRQ1ENL 00 75
FC6 Interrupt Request 2 IRQ2 00 73
FC7 IRQ2 Enable High Bit IRQ2ENH 00 76
FC8 IRQ2 Enable Low Bit IRQ2ENL 00 76
FC9-FCC Reserved — XX

PS019919-1207 Register File Address Map
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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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Many of the GPIO port pins can be used as both general-purpose 1/O and to provide access
to on-chip peripheral functions such as the timers and serial communication devices. The
Port A—H Alternate Function sub-registers configure these pins for either general-purpose
I/O or alternate function operation. When a pin is configured for alternate function, control
of the port pin direction (input/output) is passed from the Port A—H Data Direction regis-
ters to the alternate function assigned to this pin. Table 12 lists the alternate functions

associated with each port pin.

Table 12. Port Alternate Function Mapping

Port Pin Mnemonic Alternate Function Description
PortA PAO  TOIN Timer 0 Input

PA1 TOOUT Timer 0 Output

PA2  DEO UART 0 Driver Enable

PA3  CTSO UART 0 Clear to Send

PA4 RXDO/IRRX0 UART 0/IrDA 0 Receive Data

PA5 TXDO/IRTX0  UART 0/IrDA 0 Transmit Data

PAG SCL IC Clock (automatically open-drain)

PA7 SDA I°C Data (automatically open-drain)
PortB PBO  ANAO ADC Analog Input 0

PB1 ANA1T ADC Analog Input 1

PB2 ANA2 ADC Analog Input 2

PB3 ANA3 ADC Analog Input 3

PB4 ANA4 ADC Analog Input 4

PB5 ANA5 ADC Analog Input 5

PB6 ANAG ADC Analog Input 6

PB7 ANA7 ADC Analog Input 7

PS019919-1207

General-Purpose 1/0
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Table 23. Interrupt Vectors in Order of Priority

Program Memory

Priority Vector Address

Interrupt Source

Highest 0002H Reset (not an interrupt)

0004H Watchdog Timer (see Watchdog Timer on
page 97)

0006H lllegal Instruction Trap (not an interrupt)
0008H Timer 2
000AH Timer 1
000CH Timer O
000EH UART O receiver
0010H UART 0 transmitter
0012H °C
0014H SPI
0016H ADC
0018H Port A7 or Port D7, rising or falling input edge
001AH Port A6 or Port D6, rising or falling input edge
001CH Port A5 or Port D5, rising or falling input edge
001EH Port A4 or Port D4, rising or falling input edge
0020H Port A3 or Port D3, rising or falling input edge
0022H Port A2 or Port D2, rising or falling input edge
0024H Port A1 or Port D1, rising or falling input edge
0026H Port AO or Port DO, rising or falling input edge
0028H Timer 3 (not available in 44-pin packages)
002AH UART 1 receiver
002CH UART 1 transmitter
002EH DMA
0030H Port C3, both input edges
0032H Port C2, both input edges
0034H Port C1, both input edges

Lowest 0036H Port CO, both input edges

Interrupt Controller

68
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1 = Infrared Encoder/Decoder is enabled. The UART transmits and receives data
through the Infrared Encoder/Decoder.

UART Address Compare Register

The UART Address Compare register (Table 58) stores the multi-node network address of
the UART. When the MPMD[1] bit of UART Control Register 0 is set, all incoming
address bytes are compared to the value stored in the Address Compare register. Receive
interrupts and RDA assertions only occur in the event of a match.

Table 58. UART Address Compare Register (UxADDR)

BITS 7 6 5 4 3 2 1 0
FIELD COMP_ADDR

RESET 0

R/W R/W

ADDR F45H and FADH

PS019919-1207

COMP_ADDR—Compare Address
This 8-bit value is compared to the incoming address bytes.

UART Baud Rate High and Low Byte Registers

The UART Baud Rate High and Low Byte registers (see Table 59 and Table 60 on

page 121) combine to create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data
transmission rate (baud rate) of the UART. 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 UART BRG interrupt interval is calcu-
lated using the following equation:

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

UART
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TXRXSTATE
0_0000
0_0001
0_0010
0_0011
0_0100
0_0101
0_0110
0_0111
0_1000
0_1001
0_1010
0_1011

0_1100
0_1101
0_1110

0_1111

1_0000
1_0001
1.0010
1_0011
1.0100
1.0101
1.0110
1_0111
1_1000
1_1001

11010
1_1011

1_1100

Z8 Encore! XP® 64K Series Flash Microcontrollers

State Description

Idle State

START State
Send/Receive data bit 7
Send/Receive data bit 6
Send/Receive data bit 5
Send/Receive data bit 4
Send/Receive data bit 3
Send/Receive data bit 2
Send/Receive data bit 1
Send/Receive data bit 0
Data Acknowledge State

Product Specification

Second half of data Acknowledge State used only for not

acknowledge
First part of STOP state

Second part of STOP state
10-bit addressing: Acknowledge State for 2nd address byte

7-bit addressing: Address Acknowledge State

10-bit address: Bit 0 (Least significant bit) of 2nd address byte
7-bit address: Bit 0 (Least significant bit) (R/W) of address byte

Bit 7 (Most significant bit) of 1st address byte

10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:
10-bit addressing:

Bit 6 of 1st address byte
Bit 5 of 1st address byte
Bit 4 of 1st address byte
Bit 3 of 1st address byte
Bit 2 of 1st address byte
Bit 1 of 1st address byte

Bit 0 (R/W) of 1st address byte

Acknowledge state for 1st address byte

Bit 7 of 2nd address byte

7-bit addressing: Bit 7 of address byte

10-bit addressing:

Bit 6 of 2nd address byte

7-bit addressing: Bit 6 of address byte

10-bit addressing:

Bit 5 of 2nd address byte

7-bit addressing: Bit 5 of address byte

10-bit addressing:

Bit 4 of 2nd address byte

7-bit addressing: Bit 4 of address byte

12C Controller
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DMAx _IO[7:0]}. When the DMA is configured for two-byte word transfers, the
DMAXx I/0 Address register must contain an even numbered address.

Table 78. DMAX 1/0 Address Register (DMAXxIO)

BITS 7 6 5 4 3 2 1 0
FIELD DMA_IO

RESET X

R/W R/W

ADDR FB1H, FBOH

DMA_I0—DMA on-chip peripheral control register address
This byte sets the low byte of the on-chip peripheral control register address on Register
File Page FH (addresses FOOH to FFFH).

DMAXx Address High Nibble Register

The DMAXx Address High register (Table 79) specifies the upper four bits of address for
the Start/Current and End Addresses of DMAXx.

Table 79. DMAx Address High Nibble Register (DMAxH)

BITS 7 6 5 4 3 2 1
FIELD DMA_END_H DMA_START_H
RESET X

R/W R/W

ADDR FB2H, FBAH

DMA END H—DMAx End Address High Nibble
These bits, used with the DMAx End Address Low register, form a 12-bit End Address.
The full 12-bit address is given by {DMA_END H[3:0], DMA_END[7:0]}.

DMA_ START H—DMAXx Start/Current Address High Nibble

These bits, used with the DMAx Start/Current Address Low register, form a 12-bit
Start/Current Address. The full 12-bit address is given by {DMA_START HJ3:0],
DMA_START[7:0]}.

PS019919-1207 Direct Memory Access Controller
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Follow the steps below for setting up the ADC and initiating continuous conversion:

1.

Enable the desired analog input by configuring the general-purpose 1/O pins for
alternate function. This disables the digital input and output driver.

Write to the ADC Control register to configure the ADC for continuous conversion.
The bit fields in the ADC Control register may be written simultaneously:

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

— Set CONT to 1 to select continuous conversion.

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

When the first conversion in continuous operation is complete (after 5129 system

clock cycles, plus the 40 cycles for power-up, if necessary), the ADC control logic
performs the following operations:

— CENresets to 0 to indicate the first conversion is complete. CEN remains 0 for all
subsequent conversions in continuous operation.

— An interrupt request is sent to the Interrupt Controller to indicate the conversion is
complete.

Thereafter, the ADC writes a new 10-bit data result to {ADCD_H[7:0],
ADCD L[7:6]} every 256 system clock cycles. An interrupt request is sent to the
Interrupt Controller when each conversion is complete.

To disable continuous conversion, clear the CONT bit in the ADC Control register
to 0.

DMA Control of the ADC

The Direct Memory Access (DMA) Controller can control operation of the ADC includ-
ing analog input selection and conversion enable. For more information on the DMA and
configuring for ADC operations, see Direct Memory Access Controller on page 165.

PS019919-1207
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the On-Chip Debugger.
1 = User program code is accessible. All On-Chip Debugger commands are enabled. This

setting is the default for unprogrammed (erased) Flash.

Reserved
These Option Bits are reserved for future use and must always be 1.This setting is the

default for unprogrammed (erased) Flash.

FWP—Flash Write Protect (Flash version only)

FWP Description
0 Programming, Page Erase, and Mass Erase through User Code is disabled.
Mass Erase is available through the On-Chip Debugger.

1 Programming, and Page Erase are enabled for all of Flash Program Memory.

Flash Memory Address 0001H

Table 99. Options Bits at Flash Memory Address 0001H

BITS 7 6 5 4 3 2 1 0
FIELD Reserved

RESET u

R/W R/W

ADDR Program Memory 0001H

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

Reserved
These Option Bits are reserved for future use and must always be 1. This setting is the

default for unprogrammed (erased) Flash.

PS019919-1207 Option Bits
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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

On-Chip Debugger
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Vbp

RS-232

Transceiver Open-Drain 10 kQQ
Buffer

RS-232 TX DBG Pin

RS-232 RX O@

Figure 38. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (2)

DEBUG Mode
The operating characteristics of the 64K Series devices in DEBUG mode are:

® The eZ8 CPU fetch unit stops, idling the eZ8 CPU, unless directed by the OCD to
execute specific instructions.

® The system clock operates unless in STOP mode.

® All enabled on-chip peripherals operate unless in STOP mode.
¢ Automatically exits HALT mode.

¢ Constantly refreshes the Watchdog Timer, if enabled.

Entering DEBUG Mode

The device enters DEBUG mode following any of the following operations:

*  Writing the DBGMCODE bit in the OCD Control Register to 1 using the OCD interface.

® ¢Z8 CPU execution of a BRK (Breakpoint) instruction (when enabled).

¢ Ifthe DBG pin is Low when the device exits Reset, the On-Chip Debugger
automatically puts the device into DEBUG mode.

Exiting DEBUG Mode

The device exits DEBUG mode following any of the following operations:

® (learing the DBGVIODE bit in the OCD Control Register to 0.

* Power-On Reset

* Voltage Brownout reset

PS019919-1207 On-Chip Debugger
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¢ Asserting the RESET pin Low to initiate a Reset.

* Driving the DBG pin Low while the device is in STOP mode initiates a system reset.

OCD Data Format

The OCD interface uses the asynchronous data format defined for RS-232. Each character
is transmitted as 1 Start bit, 8 data bits (least-significant bit first), and 1 Stop bit
(see Figure 39).

—‘ START DO D1 D2 D3 D4 D5 D6 D7 STOP

Figure 39. OCD Data Format

OCD Auto-Baud Detector/Generator

To run over a range of baud rates (bits per second) with various system clock frequencies,
the On-Chip Debugger has an Auto-Baud Detector/Generator. After a reset, the OCD is
idle until it receives data. The OCD requires that the first character sent from the host is
the character 80H. The character 80H has eight continuous bits Low (one Start bit plus 7
data bits). The Auto-Baud Detector measures this period and sets the OCD Baud Rate
Generator accordingly.

The Auto-Baud Detector/Generator is clocked by the system clock. The minimum baud
rate is the system clock frequency divided by 512. For optimal operation, the maximum
recommended baud rate is the system clock frequency divided by 8. The theoretical maxi-
mum baud rate is the system clock frequency divided by 4. This theoretical maximum is
possible for low noise designs with clean signals. Table 100 lists minimum and recom-
mended maximum baud rates for sample crystal frequencies.

Table 100. OCD Baud-Rate Limits

System Clock Recommended Maximum Baud Minimum Baud Rate
Frequency (MHz) Rate (kbits/s) (kbits/s)

20.0 2500 39.1

1.0 125.0 1.96

0.032768 (32 kHz) 4.096 0.064

If the OCD receives a Serial Break (nine or more continuous bits Low) the Auto-Baud
Detector/Generator resets. The Auto-Baud Detector/Generator can then be reconfigured
by sending 80H.

PS019919-1207 On-Chip Debugger
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Write OCD Control Register (04H)—The Write OCD Control Register command
writes the data that follows to the OCDCTL register. When the Read Protect Option
Bit is enabled, the DBGVIODE bit (OCDCTL][7]) can only be set to 1, it cannot be
cleared to 0 and the only method of putting the device back into normal operating
mode is to reset the device.

DBG <« 04H
DBG <« OCDCTL[ 7: 0]

Read OCD Control Register (05H)—The Read OCD Control Register command
reads the value of the OCDCTL register.

DBG <« O05H
DBG — OCDCTL[ 7: 0]

Write Program Counter (06H)—The Write Program Counter command writes the
data that follows to the eZ8 CPU’s Program Counter (PC). If the device is not in
DEBUG mode or if the Read Protect Option Bit is enabled, the Program Counter (PC)
values are discarded.

DBG « 06H
DBG « PrograntCounter[ 15: 8]
DBG « PrograntCounter[7: 0]

Read Program Counter (07H)—The Read Program Counter command reads the
value in the eZ8 CPU’s Program Counter (PC). If the device is not in DEBUG mode
or if the Read Protect Option Bit is enabled, this command returns FFFFH,

DBG « O7H

DBG — PrograntCount er[ 15: 8]

DBG — PrograntCounter[7: 0]

Write Register (08H)—The Write Register command writes data to the Register File.
Data can be written 1-256 bytes at a time (256 bytes can be written by setting size to
zero). If the device is not in DEBUG mode, the address and data values are discarded.
If the Read Protect Option Bit is enabled, then only writes to the Flash Control
Registers are allowed and all other register write data values are discarded.

DBG « 08H

DBG <« {4’ h0, Regi ster Address[11:8]}
DBG <« Regi ster Address[7:0]

DBG « Size[ 7: 0]

DBG « 1-256 data bytes

Read Register (09H)—The Read Register command reads data from the Register
File. Data can be read 1-256 bytes at a time (256 bytes can be read by setting size to
zero). If the device is not in DEBUG mode or if the Read Protect Option Bit is
enabled, this command returns FFH for all the data values.

DBG <« O09H

DBG « {4’ h0O, Regi ster Address[11: 8]

DBG <« Regi ster Address[7:0]

On-Chip Debugger
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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.

Idd (mA)
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3.0V ——33V ---.36V

PS019919-1207

Figure 43. Typical Active Mode ldd Versus System Clock Frequency

Electrical Characteristics
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Figure 48 displays the maximum current consumption in STOP mode with the VBO dis-
abled and Watchdog Timer enabled versus the power supply voltage. All GPIO pins are
configured as outputs and driven High. Disabling the Watchdog Timer and its internal RC
oscillator in STOP mode will provide some additional reduction in STOP mode current
consumption. This small current reduction would be indistinquishable on the scale of
Figure 48.
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Figure 48. Maximum STOP Mode Idd with VBO Disabled versus Power Supply Voltage
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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
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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
ORdst, src  dst « dst OR src r r 42 - 0 - - 2 3
r Ir 43 2 4
R R 44 3 3
R IR 45 3 4
R IM 46 3 3
IR IM 47 3 4
ORX dst, src  dst « dst OR src ER ER 48 - 0 - - 4 3
ER IM 49 4 3
POP dst dst <+ @SP R 50 S L 2 2
SP « SP + 1 R 51 > 3
POPX dst dst < @SP ER D8 S L 3 2
SP « SP + 1
PUSH src SP « SP -1 R 70 - - - - - - 2 2
@SP « src R 71 5 3
IM 1F 70 3 2
PUSHX src  SP « SP —1 ER Cc8 S 3 2
@SP <« src
RCF C«0 CF o - - - - - 1
RET PC <« @SP AF - - - - - - 1 4
SP«SP+2
e §|<J'|D7ID6ID5ID1IS?3ID2ID1ID0I< ||; 2:) 2 3
RLC dst R 10 I 2 2
IR 11 2 3
e >|D7ID6IDSID4ID3ID2IDIIDOIJ’E |I; E:) z z

dst

PS019919-1207 ez8™ CPU Instruction Set
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Z8F162x with 16 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C
Z8F1621PM020SC 16KB 2KB 29 23 3 8 1 1 2 PDIP 40-pin package
Z8F1621AN020SC 16KB 2KB 31 23 3 8 1 1 2 LQFP 44-pin package
Z8F1621VN020SC 16KB 2KB 31 23 3 8 1 1 2 PLCC 44-pin package
Z8F1622AR020SC 16KB 2KB 46 24 4 12 1 1 2 LQFP 64-pin package
Z8F1622VS020SC 16KB 2KB 46 24 4 12 1 1 2 PLCC 68-pin package
Extended Temperature: —40 °C to +105 °C
Z8F1621PMO020EC 16KB 2KB 29 23 3 8 1 1 2 PDIP 40-pin package
Z8F1621ANO20EC 16KB 2KB 31 23 3 8 1 1 2 LQFP 44-pin package
Z8F1621VNO20EC 16KB 2KB 31 23 3 8 1 1 2 PLCC 44-pin package
Z8F1622AR020EC 16KB 2KB 46 24 4 12 1 1 2 LQFP 64-pin package
Z8F1622VS020EC 16KB 2KB 46 24 4 12 1 1 2 PLCC 68-pin package
Automotive/Industrial Temperature: —40 °C to +125 °C
Z8F1621PMO020AC 16KB 2KB 29 23 3 8 1 1 2 PDIP 40-pin package
Z8F1621ANO20AC 16KB 2KB 31 23 3 8 1 1 2 LQFP 44-pin package
Z8F1621VNO020AC 16KB 2KB 31 23 3 8 1 1 2 PLCC 44-pin package
Z8F1622AR020AC 16KB 2KB 46 24 4 12 1 1 2 LQFP 64-pin package
Z8F1622VS020AC 16KB 2KB 46 24 4 12 1 1 2 PLCC 68-pin package
Z8F64200100KITG Development Kit
ZUSBSC00100ZACG USB Smart Cable

Accessory Kit

ZUSBOPTSCO01ZACG Opto-Isolated USB Smart

Cable Accessory Kit

Note: Replace C with G for lead-free packaging.

PS019919-1207

Ordering Information
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