Zilog - Z8F3222AR020SCO0TR Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

eZ8

8-Bit

20MHz

I2C, IrDA, SPI, UART/USART
Brown-out Detect/Reset, DMA, POR, PWM, WDT
46

32KB (32K x 8)

FLASH

2K x 8

3V ~ 3.6V

A/D 12x10b

Internal

0°C ~ 70°C (TA)

Surface Mount

64-LQFP

https://www.e-xfl.com/product-detail/zilog/z8f3222ar020sc00tr

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/z8f3222ar020sc00tr-4427195
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

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

" | .|
||' ] :'f ) [ ]
I LU

= i

Revision History

PS019919-1207

Each instance in the Revision History reflects a change to this document from its previous
revision. For more details, refer to the corresponding pages or appropriate links given in
the table below.

Revision Page
Date Level Description No
December 19 Updated Zilog logo, Disclaimer section, and implemented All
2007 style guide. Updated Table 112. Changed Z8 Encore! 64K

Series to Z8 Encore! XP 64K Series Flash
Microcontrollers throughout the document.

December 18 Updated Table 110 and Ordering Information. 228,
2006 270
November 17 Updated Part Number Suffix Designations. 275
2006

June 2006 16 Updated Timer 0-3 Control 1 Registers. 94
October 15 The paragraph tag for Ordering Information has been 270
2005 changed from H1 Heading to Chapter Title.




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

Manual Objectives

This Product Specification provides detailed operating information for the Flash devices
within Zilog’s Z8 Encore! XP® 64K Series Flash Microcontrollers Microcontroller
(MCU) products. Within this document, the Z8F642x, Z8F482x, Z8F322x, Z8F242x, and
Z8F162x devices are referred to collectively as the Z8 Encore! XP® 64K Series Flash
Microcontrollers unless specifically stated otherwise.

About This Manual

Zilog® recommends that you read and understand everything in this manual before setting
up and using the product. However, we recognize that there are different styles of learning.
Therefore, we have designed this Product Specification to be used either as a how fo
procedural manual or a reference guide to important data.

Intended Audience

This document is written for Zilog customers who are experienced at working with micro-
controllers, integrated circuits, or printed circuit assemblies.

Manual Conventions

PS019919-1207

The following assumptions and conventions are adopted to provide clarity and ease of use:

Courier Typeface

Commands, code lines and fragments, bits, equations, hexadecimal addresses, and various
executable items are distinguished from general text by the use of the Cour i er typeface.
Where the use of the font is not indicated, as in the Index, the name of the entity is
presented in upper case.

¢ Example: FLAGS[1]issnrf.

Hexadecimal Values

Hexadecimal values are designated by uppercase H suffix and appear in the Cour i er
typeface.

* Example: R1 is set to F8H.

Brackets
The square brackets, [ ], indicate a register or bus.

¢ Example: For the register R1[7:0], R1 is an 8-bit register, R1[7] is the most significant
bit, and R1[0] is the least significant bit.

Manual Objectives
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UART1 Control 1
UOCTL1 (F4BH - Read/Write)
[D7D6DS[D4]D3[D2[D1[DO|

I Infrared Encoder/Decoder Enable
0 = Infrared endec is disabled
1 = Infrared endec is enabled

Received Data Interrupt Enable
0 = Received data and errors
generate
interrupt requests
1 = Only errors generate interrupt
requests. Received data does
not.

L Baud Rate Registers Control
Refer to UART chapter for operation

Driver Enable Polarity
0 = DE signal is active High
1 = DE signal is active Low

Multiprocessor Bit Transmit

0 = Send a 0 as the multiprocessor
bit

1 =Send a 1 as the multiprocessor
bit

Multiprocessor Mode [0]
See Multiprocessor Mode [1] below

Multiprocessor (9-bit) Enable
0 = Multiprocessor mode is disabled
1 = Multiprocessor mode is enabled

Multiprocessor Mode [1]

with Multiprocess Mode bit 0:

00 = Interrupt on all received bytes

01 = Interrupt only on address bytes

10 = Interrupt on address match and
following data

11 = Interrupt on data following an
address match

UART1 Status 1
UOSTAT1 (F4CH - Read Only)
[D7[D6[D3[D4[D3[D2[D1]DO]

I Mulitprocessor Receive
Returns value of last multiprocessor

bit
New Frame

0 = Current byte is not start of frame
1 = Current byte is start of new

frame

Reserved

PS019919-1207
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UART1 Address Compare
UOADDR (F4DH - Read/Write)
[D7D6]D5[D4]D3[D2[D1[DO]

- UART1 Address Compare [7:0]

UART1 Baud Rate Generator High Byte
UOBRH (F4EH - Read/Write)
[D7]D6]D5|D4]D3[D2]D1[DO|

. UART1 Baud Rate divisor [15:8]

UART1 Baud Rate Generator Low Byte
U1BRL (F4FH - Read/Write)
[D7[D6[D5[D4[D3[D2[D1[DO|

L UART1 Baud Rate divisor [7:0]

I°C Data
I2CDATA (F50H - Read/Write)
[D7]D6[D5[D4|D3[D2[D1[DO|

L |12Cdata[7:0]

Control Register Summary



GPIO Alternate Functions
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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
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GPIO Control Register Definitions
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Four registers for each Port provide access to GPIO control, input data, and output data.
Table 13 lists these Port registers. Use the Port A—H Address and Control registers

together to provide access to sub-registers for Port configuration and control.

Table 13. GPIO Port Registers and Sub-Registers

Port Register Mnemonic Port Register Name

PxADDR

Port A—H Address Register
(Selects sub-registers)

PxCTL Port A—H Control Register
(Provides access to sub-registers)

PxIN Port A—H Input Data Register

PxOUT Port A—H Output Data Register

Port Sub-Register Mnemonic Port Register Name

PxDD Data Direction

PxAF Alternate Function

PxOC Output Control (Open-Drain)
PxDD High Drive Enable

PxSMRE Stop Mode Recovery Source

Enable

Port A-H Address Registers

The Port A—H Address registers select the GPIO Port functionality accessible through the
Port A—H Control registers. The Port A—-H Address and Control registers combine to pro-
vide access to all GPIO Port control (Table 14).

Table 14. Port A-H GPIO Address Registers (PxADDR)

BITS 7 6 5 4 3 2 0
FIELD PADDRJ7:0]

RESET 00H

R/W R/W

ADDR FDOH, FD4H, FD8H, FDCH, FEOH, FE4H, FE8H, FECH

PS019919-1207
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Port A—H Data Direction Sub-Registers

The Port A—H Data Direction sub-register is accessed through the Port A—H Control regis-
ter by writing 01H to the Port A—H Address register (Table 16).

Table 16. Port A—H Data Direction Sub-Registers

BITS 7 6 5 4 3 2 1 0
FIELD DD7 DD6 DD5 DD4 DD3 DD2 DD1 DDO
RESET 1

R/W R/W

ADDR If 01H in Port A—H Address Register, accessible through Port A—H Control Register

DDJ[7:0]—Data Direction

These bits control the direction of the associated port pin. Port Alternate Function opera-

tion overrides the Data Direction register setting.

0 = Output. Data in the Port A—H Output Data register is driven onto the port pin.

1 = Input. The port pin is sampled and the value written into the Port A—H Input Data
Register. The output driver is tri-stated.

Port A—H Alternate Function Sub-Registers

The Port A—H Alternate Function sub-register (Table 17) is accessed through the

Port A—H Control register by writing 02H to the Port A—H Address register. The Port A-H
Alternate Function sub-registers select the alternate functions for the selected pins. To
determine the alternate function associated with each port pin, see GPIO Alternate Func-
tions on page 59.

A Caution: Do not enable alternate function for GPIO port pins which do not have an as-

sociated alternate function. Failure to follow this guideline may result in un-
predictable operation.

Table 17. Port A—H Alternate Function Sub-Registers

BITS 7 6 5 4 3 2 1 0
FIELD AF7 AF6 AF5 AF4 AF3 AF2 AF1 AFO
RESET 0

R/W R/W

ADDR If 02H in Port A—H Address Register, accessible through Port A—H Control Register

PS019919-1207
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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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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
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Figure 12. Timer Block Diagram
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The timers are 16-bit up-counters. Minimum time-out delay is set by loading the value
0001H into the Timer Reload High and Low Byte registers and setting the prescale value
to 1. Maximum time-out delay is set by loading the value 0000H into the Timer Reload
High and Low Byte registers and setting the prescale value to 128. If the Timer reaches
FFFFH, the timer rolls over to 0000H and continues counting.

Timer Operating Modes

The timers can be configured to operate in the following modes:

ONE-SHOT Mode

In ONE-SHOT mode, the timer counts up to the 16-bit Reload value stored in the Timer
Reload High and Low Byte registers. The timer input is the system clock. Upon reaching
the Reload value, the timer generates an interrupt and the count value in the Timer High
and Low Byte registers is reset to 0001H. Then, the timer is automatically disabled and

stops counting.

Also, if the Timer Output alternate function is enabled, the Timer Output pin changes state
for one system clock cycle (from Low to High or from High to Low) upon timer Reload. If

it is desired to have the Timer Output make a permanent state change upon

PS019919-1207

Timers



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

Receiver Interrupts
The receiver generates an interrupt when any of the following occurs:

® A data byte has been received and is available in the UART Receive Data register.
This interrupt can be disabled independent of the other receiver interrupt sources. The
received data interrupt occurs once the receive character has been received and placed
in the Receive Data register. Software must respond to this received data available
condition before the next character is completely received to avoid an overrun error.

) Note: /n MULTIPROCESSOR mode (MPEN = 1), the receive data interrupts are dependent on
the multiprocessor configuration and the most recent address byte.

* A break is received
®* An overrun is detected

* A data framing error is detected

UART Overrun Errors

When an overrun error condition occurs the UART prevents overwriting of the valid data
currently in the Receive Data register. The Break Detect and Overrun status bits are not
displayed until after the valid data has been read.

After the valid data has been read, the UART Status 0 register is updated to indicate the
overrun condition (and Break Detect, if applicable). The RDA bit is set to 1 to indicate that
the Receive Data register contains a data byte. However, because the overrun error
occurred, this byte may not contain valid data and should be ignored. The BRKD bit indi-
cates if the overrun was caused by a break condition on the line. After reading the status
byte indicating an overrun error, the Receive Data register must be read again to clear the
error bits is the UART Status 0 register. Updates to the Receive Data register occur only
when the next data word is received.

UART Data and Error Handling Procedure

Figure 18 on page 113 displays the recommended procedure for use in UART receiver
interrupt service routines.

PS019919-1207 UART



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

PE—Parity Error

This bit indicates that a parity error has occurred. Reading the UART Receive Data regis-
ter clears this bit.

0 = No parity error occurred.

1 = A parity error occurred.

OE—Overrun Error

This bit indicates that an overrun error has occurred. An overrun occurs when new data is
received and the UART Receive Data register has not been read. If the RDA bit is reset to
0, then reading the UART Receive Data register clears this bit.

0 = No overrun error occurred.

1 = An overrun error occurred.

FE—Framing Error

This bit indicates that a framing error (no Stop bit following data reception) was detected.
Reading the UART Receive Data register clears this bit.

0 = No framing error occurred.

1 = A framing error occurred.

BRKD—Break Detect

This bit indicates that a break occurred. If the data bits, parity/multiprocessor bit, and Stop
bit(s) are all zeros then this bit is set to 1. Reading the UART Receive Data register clears
this bit.

0 = No break occurred.

1 = A break occurred.

TDRE—Transmitter Data Register Empty

This bit indicates that the UART Transmit Data register is empty and ready for additional
data. Writing to the UART Transmit Data register resets this bit.

0 = Do not write to the UART Transmit Data register.

1 = The UART Transmit Data register is ready to receive an additional byte to be transmit-
ted.

TXE—Transmitter Empty

This bit indicates that the transmit shift register is empty and character transmission is fin-
ished.

0 = Data is currently transmitting.

1 = Transmission is complete.

CTS—CTS signal
When this bit is read it returns the level of the CTS signal.

UART Status 1 Register

This register contains multiprocessor control and status bits.

PS019919-1207 UART
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REN—Receive Enable

This bit enables or disables the receiver.
0 = Receiver disabled.

1 = Receiver enabled.

CTSE—CTS Enable
0 = The CTS signal has no effect on the transmitter.
1 = The UART recognizes the CTS signal as an enable control from the transmitter.

PEN—Parity Enable

This bit enables or disables parity. Even or odd is determined by the PSEL bit. It is over-
ridden by the MPEN bit.

0 = Parity is disabled.

1 = The transmitter sends data with an additional parity bit and the receiver receives an
additional parity bit.

PSEL—Parity Select
0 = Even parity is transmitted and expected on all received data.
1 = Odd parity is transmitted and expected on all received data.

SBRK—Send Break

This bit pauses or breaks data transmission. Sending a break interrupts any transmission in
progress, so ensure that the transmitter has finished sending data before setting this bit.

0 = No break is sent.

1 = The output of the transmitter is zero.

STOP—Stop Bit Select
0 = The transmitter sends one stop bit.
1 = The transmitter sends two stop bits.

LBEN—Loop Back Enable
0 = Normal operation.
1 = All transmitted data is looped back to the receiver.

Table 57. UART Control 1 Register (UxCTL1)

BITS 7 6 5 4 3 2 1 0
FIELD MPMD[1] | MPEN | MPMD[0] | MPBT | DEPOL | BRGCTL | RDAIRQ IREN
RESET 0

R/W R/W

ADDR F43H and F4BH

PS019919-1207

MPMD[1:0—MULTIPROCESSOR Mode
If MULTIPROCESSOR (9-bit) mode is enabled,
00 = The UART generates an interrupt request on all received bytes (data and address).

UART
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repeated. If the incoming data is a logical 1 (no pulse), the Endec returns to the initial state
and waits for the next falling edge. As each falling edge is detected, the Endec clock
counter is reset, resynchronizing the Endec to the incoming signal. This action allows the
Endec to tolerate jitter and baud rate errors in the incoming data stream. Resynchronizing
the Endec does not alter the operation of the UART, which ultimately receives the data.
The UART is only synchronized to the incoming data stream when a Start bit is received.

Infrared Encoder/Decoder Control Register Definitions

All Infrared Endec configuration and status information is set by the UART control regis-
ters as defined in UART Control Register Definitions on page 114.

A Caution: 7o prevent spurious signals during IrDA data transmission, set the TREN bit
in the UARTx Control I register to 1 to enable the Infrared Encoder/Decoder
before enabling the GPIO Port alternate function for the corresponding pin.

PS019919-1207 Infrared Encoder/Decoder
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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
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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



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

192

Flash Sector Protect Register

The Flash Sector Protect register (Table 95) protects Flash memory sectors from being
programmed or erased from user code. The Flash Sector Protect register shares its Regis-
ter File address with the Page Select register. The Flash Sector protect register can be
accessed only after writing the Flash Control register with 5EH.

User code can only write bits in this register to 1 (bits cannot be cleared to 0 by user code).

Table 95. Flash Sector Protect Register (FPROT)

BITS 7 6 5 4 3 2 1 0
FIELD SECT7 SECT6 SECT5 SECT4 SECT3 SECT2 SECT1 SECTO
RESET 0

R/W R/WH1

ADDR FFOH

Note: R/W1 = Register is accessible for Read operations. Register can be written to 1 only (via user code).

SECTn—Sector Protect
0 = Sector n can be programmed or erased from user code.
1 = Sector n is protected and cannot be programmed or erased from user code.

* User code can only write bits from 0 to 1.

Flash Frequency High and Low Byte Registers

The Flash Frequency High and Low Byte registers (Table 96 and Table 97) combine to
form a 16-bit value, FFREQ, to control timing for Flash program and erase operations.
The 16-bit Flash Frequency registers must be written with the system clock frequency in
kHz for Program and Erase operations. Calculate the Flash Frequency value using the fol-
lowing equation:

FFREQ[15:0] = {FFREQH[7:0],FFREQL[7:0]} = S¥stem leggOFreq“e“Cy

A Caution: Flash programming and erasure is not supported for system clock frequencies be-
low 20 kHz, above 20 MHz, or outside of the valid operating frequency range for
the device. The Flash Frequency High and Low Byte registers must be loaded
with the correct value to insure proper program and erase times.

PS019919-1207 Flash Memory
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Enabled when

Command NOT in DEBUG Disabled by

Debug Command Byte mode? Read Protect Option Bit

Write Program Counter 06H Disabled

Read Program Counter 07H Disabled

Write Register 08H Only writes of the Flash Memory Control
registers are allowed. Additionally, only
the Mass Erase command is allowed to
be written to the Flash Control register.

Read Register 09H Disabled

Write Program Memory OAH Disabled

Read Program Memory OBH Disabled

Write Data Memory 0CH Disabled

Read Data Memory ODH Disabled

Read Program Memory OEH -

CRC

Reserved OFH -

Step Instruction 10H Disabled

Stuff Instruction 11H Disabled

Execute Instruction 12H Disabled

Reserved 13H - FFH -

In the following list of OCD Commands, data and commands sent from the host to the On-
Chip Debugger are identified by ‘DBG «- Command/ Dat a’. Data sent from the On-Chip
Debugger back to the host is identified by ‘DBG — Dat a’

¢ Read OCD Revision (00H)—The Read OCD Revision command determines the
version of the On-Chip Debugger. If OCD commands are added, removed, or

changed, this revision number changes.

DBG « 00OH
DBG —» OCDREV[ 15: 8] (Maj or revision nunber)
DBG —» OCDREV[ 7: 0] (M nor revision nunber)

¢ Read OCD Status Register (02H)—The Read OCD Status Register command reads

the OCDSTAT register.

DBG « 02H
DBG — OCDSTAT[ 7: 0]

PS019919-1207
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Table 105. Absolute Maximum Ratings (Continued)

Parameter Minimum Maximum Units Notes
Maximum current into Vpp or out of Vgg 140 mA
64-Pin LQFP Maximum Ratings at —40 °C to 70 °C

Total power dissipation 1000 mwW
Maximum current into Vpp or out of Vgg 275 mA
64-Pin LQFP Maximum Ratings at 70 °C to 125 °C

Total power dissipation 540 mW
Maximum current into Vpp or out of Vgg 150 mA
44-Pin PLCC Maximum Ratings at —-40 °C to 70 °C

Total power dissipation 750 mW
Maximum current into Vpp or out of Vgg 200 mA

44-Pin PLCC Maximum Ratings at 70 °C to 125 °C

Total power dissipation 295 mW
Maximum current into Vpp or out of Vgg 83 mA
44-Pin LQFP Maximum Ratings at —40 °C to 70 °C

Total power dissipation 750 mW
Maximum current into Vpp or out of Vgg 200 mA
44-Pin LQFP Maximum Ratings at 70 °C to 125 °C

Total power dissipation 360 mW
Maximum current into Vpp or out of Vgg 100 mA
40-Pin PDIP Maximum Ratings at —-40 °C to 70 °C

Total power dissipation 1000 mwW
Maximum current into Vpp or out of Vgg 275 mA
40-Pin PDIP Maximum Ratings at 70 °C to 125 °C

Total power dissipation 540 mW
Maximum current into Vpp or out of Vgg 150 mA

Note: This voltage applies to all pins except the following: VDD, AVDD, pins supporting analog input (Ports B and H),
RESET, and where noted otherwise.

PS019919-1207 Electrical Characteristics
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For technical and customer support, hardware and software development tools, refer to
the Zilog® website at www.zilog.com. The latest released version of ZDS can be
downloaded from this website.

Part Number Suffix Designations

Z8 F 64 21 A N 020 S C

Environmental Flow
C = Plastic Standard
G = Lead Free Package

Temperature Range (°C)

S = Standard, 0 to 70

E = Extended, —40 to +105

A = Automotive/Industrial, —40 to +125

Speed
020 = 20 MHz

Pin Count

M = 40 pins

N = 44 pins

R =64 pins

S =68 pins

T = 80 pins

Package

A =LQFP

F=QFP

P = PDIP

V =PLCC

Device Type

21 = Devices with 29 or 31 I/O Lines, 23
Interrupts, 3 Timers and 8 ADC channels

22 = Devices with 46 I/O Lines, 24 Interrupts,
4 Timers and 12 ADC channels

23 = Devices with 60 I/O Lines, 24 Interrupts,
4 Timers and 12 ADC channels

Memory Size

64 KB Flash, 4 KB RAM
48 KB Flash, 4 KB RAM
32 KB Flash, 2 KB RAM
24 KB Flash, 2 KB RAM
16 KB Flash, 2 KB RAM
Memory Type

F = Flash

Device Family

PS019919-1207 Ordering Information
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