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Z8 Encore! XP® F0822 Series
Product Specification

Introduction

This Product Specification provides detailed operating information for Z8 Encore! XP®
F0822 Series devices within the Z8 Encore! XP Microcontroller (MCU) family of prod-
ucts. Within this document, Z8 Encore! XP® F0822 Seriesisreferred as Z8 Encore! XP or
the FO822 Series 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. We have designed this Product Specification to be used either as
ahow to procedural manual or areference guide to important data.

Intended Audience

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

Manual Conventions

PS022517-0508

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 courier typeface.
Where the use of the font is not indicated, as in the Index, the name of the entity is pre-
sented in upper case.

e Example: FLAGY1] is smrf.

Hexadecimal Values

Hexadecimal values are designated by uppercase H suffix and appear in the courier
typeface.

e Example: Rlissetto FsH.

Brackets
The square brackets [ ], indicate aregister or bus.

* Example: For theregister R1[7:0], R1 isan 8-bit register, R1[7] is the most
significant bit, and R1[0] isthe |east significant bit.

Introduction



Z8 Encore! XP® F0822 Series
Product Specification

PCO/T1IN —{ 1 28 — PBO
PA6/SCL — 2 27 — PB1
PA7/SDA — 3 26 — PB2

RESET — 4 25 (— PB3
Vgs —1 5 24 |— PB4
XIN — 6 23 — No Connect
XOUT — 7 22 — AVgg
Vpp —18 21 — AVpp
PC5/MISO — 9 20 — DBG
PC4 / MOSI — 10 19 — PC1/T10UT
PC3/SCK —f 11 18 — PA5/ TXDO
PC2/SS — 12 17 — PA4/RXDO
PAO/TOIN — 13 16 |— PA3/CTSO
PAL1/TOOUT — 14 15 — PA2/DEO

Figure 5. Z8F0812 and Z8F0412 in 28-Pin SOIC and PDIP Packages

Signal Descriptions

Table 3 describes Z8 Encorel XP® F0822 Series signals. See Pin Configurations on page 7
to determine the signals available for the specific package styles

Table 3. Signal Descriptions

Signal
Mnemonic I/O  Description

General-Purpose I/O Ports A-H

PA[7:0] le] Port C—These pins are used for general-purpose /O and
supports 5 V-tolerant inputs.

PBJ[4:0] /0 Port B—These pins are used for general-purpose I/O.

PC[5:0] le] Port C—These pins are used for general-purpose /O and

support 5 V-tolerant inputs.

I2C Controller

SCL le] Serial Clock—This open-drain pin clocks data transfers in accordance with the
12C standard protocol. This pin is multiplexed with a GPIO pin. When the GPIO
pin is configured for alternate function to enable the SCL function, this pin is
open-drain.

SDA I/0 Serial Data—This open-drain pin transfers data between the 1°C and a slave.
This pin is multiplexed with a GPIO pin. When the GPIO pin is configured for
alternate function to enable the SDA function, this pin is
open-drain.

PS022517-0508 Signal and Pin Descriptions



Flash Control
FCTL (FF8H - Write Only)
D7P6p5p4P3P2p1po)
L Flash Command
73H = First unlock command
8CH = Second unlock

command
95H = Page erase command
63H = Mass erase command
5EH = Flash Sector Protect

reg select

Flash Status

FSTAT (FF8H - Read Only)
D7p6D5P4D3P2D1P0]

T —:Flash Controller Status
00_0000 = Flash controller

locked
00_0001 = First unlock

received
00_0010 = Second unlock

received
00_0011 = Flash controller

unlocked
00_0100 = Flash Sector

Protect register

selected
00_1xxx = Programming in
progress
01_Oxxx = Page erase in
progress
10_Oxxx = Mass erase in
progress
Reserved
Page Select
FPS (FF9H - Read/Write)
D7D6[D5D4P3P2P1P0]
\—P%ge Select [6:0]
Identifies the Flash memory
page for

Page Erase operation.

Information Area Enable

PS022517-0508
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Reset and Stop Mode Recovery

The Reset Controller within the Z8 Encore! X P® F0822 Series controls Reset and Stop
Mode Recovery operation. In typical operation, the following events cause a Reset to
occur:

Power-On Reset (POR)
Voltage Brownout

WDT time-out (when configured through the WDT_RES Option Bit to initiate a
Reset)

External RESET pin assertion
On-Chip Debugger initiated Reset (OCDCTL[O] set to 1)

When the Z8 Encorel XP F0822 Seriesdeviceisin STOP mode, a Stop Mode Recovery is
initiated by any of the following events:

Reset Types

WDT time-out
GPIO Port input pin transition on an enabled Stop Mode Recovery source

DBG pin driven Low

Z8 Encore! XP F0822 Series providestwo types of reset operation (System Reset and Stop
Mode Recovery). The type of reset is afunction of both the current operating mode of the
Z8 Encore! XP F0822 Series device and the source of the Reset. Table 8 lists the types of
Resets and their operating characteristics.

Table 8. Reset and Stop Mode Recovery Characteristics and Latency

Reset Characteristics and Latency

eZ8

Reset Type Control Registers CPU  Reset Latency (Delay)

System Reset Reset (as applicable) Reset 66 WDT Oscillator cycles + 16 System Clock cycles

Stop Mode Unaffected, except Reset 66 WDT Oscillator cycles + 16 System Clock cycles
Recovery WDT_CTL register

PS022517-0508

Reset and Stop Mode Recovery
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Port A—C Control Registers

The Port A—C Control Registers set the GPIO port operation. The value in the correspond-
ing Port A—C Address Register determines the control sub-registers accessible using the
Port A—C Control Register (Table 15).

Table 15. Port A—C Control Registers (PXCTL)

BITS |7 6 5 4 3 2 1 0
FIELD PCTL

RESET 00H

R/W R/W

ADDR FD1H, FD5H, FD9H

PCTL[7:0]—Port Control
The Port Control Register provides accessto all sub-registersthat configure the GPIO Port
operation.

Port A—C Data Direction Sub-Registers

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

Table 16. Port A-C 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-C Address Register, accessible through the Port A—C Control Register

PS022517-0508

DDJ[7:0]—Data Direction

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

operation overrides the Data Direction register setting.

0 = Output. Datain the Port A—C Output Data Register is driven onto the port pin.

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

Port A—C Alternate Function Sub-Registers

The Port A—C Alternate Function sub-register (Table 17) is accessed through the
Port A—C Control Register by writing 02# to the Port A—C Address Register. The
Port A—C Alternate Function sub-registers select the alternate functions for the selected

General-Purpose Input/Output
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UORXI—UART 0 Receiver Interrupt Request
0 = Nointerrupt request is pending for the UART O receiver.
1= Aninterrupt request from the UART O receiver is awaiting service.

UOTXI—UART 0 Transmitter Interrupt Request
0 = No interrupt request is pending for the UART 0 transmitter.
1= Aninterrupt request from the UART O transmitter is awaiting service.

12C1— 12C Interrupt Request
0 = Nointerrupt request is pending for the 1°C.
1= Aninterrupt request from the 12C is awaiti ng service.

SPI1—SPI Interrupt Request
0 = No interrupt request is pending for the SPI.
1 = Aninterrupt request from the SPI is awaiting service.

ADCI—ADC Interrupt Request
0 = Nointerrupt request is pending for the ADC.
1= Aninterrupt request from the ADC is awaiting service.

Interrupt Request 1 Register

The Interrupt Request 1 (IRQ1) Register (Table 26) stores interrupt requests for both
vectored and polled interrupts. When arequest is presented to the interrupt controller, the
corresponding bit in the IRQ1 register becomes 1. If interrupts are globally enabled
(vectored interrupts), the interrupt controller passes an interrupt request to the e28 CPU.
If interrupts are globally disabled (polled interrupts), the eZ28 CPU reads the IRQ1
Register to determine if any interrupt requests are pending.

Table 26. Interrupt Request 1 Register (IRQ1)

BITS |7 6 5 4 3 2 1 0
FIELD PA7I PAGI PA5| PA4I PA3I PA2I PALI PAOI
RESET 0

RIW RIW

ADDR FC3H

PS022517-0508

PAxI—Port A Pin x Interrupt Request

0 = Nointerrupt request is pending for GPIO Port A pin x.

1= Aninterrupt request from GPIO Port A pin x is awaiting service.
Where x indicates the specific GPIO Port pin number (0 through 7).

Interrupt Controller
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— Set the prescale value

— If using the Timer Output alternate function, set the initial output level
(High or Low).

Write to the Timer High and Low Byte Registersto set the starting count value.
Write to the Timer Reload High and Low Byte Registers to set the Reload value.

4. |If desired, enable the timer interrupt and set the timer interrupt priority by writing to
the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

6. Writeto the Timer Control Register to enable the timer and initiate counting.

In ONE-SHOT mode, the system clock always provides the timer input. The timer period
is given by the following equation:

ONE-SHOT Mode Time-Out Period (s) = (Reload Value — Start Value)xPrescale
System Clock Frequency (Hz)

CONTINUOUS Mode

In CONTINUOUS 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, the count value in the Timer
High and Low Byte Registersisreset to 0001H and counting resumes. Also, if the Timer
Output aternate function is enabled, the Timer Output pin changes state (from Low to
High or from High to Low) upon timer Reload.

Follow the steps below for configuring atimer for CONTINUOUS mode and initiating the
count:
1. Writeto the Timer Control Register to:

— Disablethetimer

— Configure the timer for CONTINUOUS mode

— Set the prescale value.

— If using the Timer Output alternate function, set the initial output level

(High or Low).

2. Writeto the Timer High and Low Byte registersto set the starting count value (usually
0001H). Thisonly affectsthe first passin CONTINUOUS mode. After the first timer
Reload in CONTINUOUS mode, counting always begins at the reset value of 0001H.

3. Writeto the Timer Reload High and Low Byte Registers to set the Reload value.

4. If desired, enable the timer interrupt and set the timer interrupt priority by writing to
the relevant interrupt registers.

5. If using the Timer Output function, configure the associated GPIO port pin for the
Timer Output alternate function.

Timers
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»| Parity Checker

Y

Receiver Control
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Y
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A
System Bus
-
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Transmit Data .
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Transmit Shift
TXD «—— Register -
A
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CTS ?
DE ==
Figure 11. UART Block Diagram
Operation

Data Format

The UART always transmits and receives datain an 8-bit data format, least-significant bit
first. An even or odd parity bit is optionally added to the data stream. Each character
begins with an active Low START bit and ends with either 1 or 2 active High sTop bits.
Figurel? on page 91 and Figurel3 on page 91 display the asynchronous data format used
by the UART without parity and with parity, respectively.

PS022517-0508 Universal Asynchronous Receiver/Transmitter
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MPBT—Multiprocessor Bit Transmit

This bit is applicable only when Multiprocessor (9-bit) mode is enabled.
0 = Send a0 in the multiprocessor bit location of the data stream (9th bit).
1=Send alinthe multiprocessor bit location of the data stream (Sth bit).

DEPOL—Driver Enable Polarity
0= DE signal isActive High.
1=DE signal isActive Low.

BRGCTL—Baud Rate Control
This bit causes different UART behavior depending on whether the UART receiver is
enabled (REN = 1in the UART Control O Register).

When the UART receiver is not enabled, this bit determines whether the BRG will issue
interrupts.
0 = Reads from the Baud Rate High and Low Byte registers return the BRG Reload Value
1 =The BRG generates areceive interrupt when it counts down to

zero. Reads from the Baud Rate High and Low Byte registers return the current

BRG count value.

When the UART receiver is enabled, this bit allows reads from the Baud Rate Registersto
return the BRG count value instead of the Reload Value.
0 = Reads from the Baud Rate High and L ow Byte registers return the BRG Reload Value.
1 = Reads from the Baud Rate High and Low Byte registers return the current BRG

count value. Unlike the Timers, there is no mechanism to latch the High Byte

when the Low Byteisread.

RDAIRQ—Receive Data Interrupt Enable

0 = Received data and receiver errors generates an interrupt request to the
Interrupt Controller.

1 = Received data does not generate an interrupt request to the Interrupt Controller.
Only receiver errors generate an interrupt request.

IREN—Infrared Encoder/Decoder Enable

0 = Infrared Encoder/Decoder is disabled. UART operates normally operation.

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

UART Address Compare Register

PS022517-0508

The UART Address Compare register stores the multi-node network address of the UART.
When the MPMD[1] bit of UART Control Register O is set, al incoming address bytes
will be compared to the value stored in the Address Compare register. Receive

interrupts and RDA assertions will only occur in the event of a match.

Universal Asynchronous Receiver/Transmitter
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EE@Q 107

For agiven UART datarate, the integer baud rate divisor valueis calculated using the
following equation:

UART Baud Rate Divisor Value (BRG) = Round(sys’[em Clock Frequency (HZ))

16xXUART Data Rate (bits/s)

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

UART Baud Rate Error (%) = 100X(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.

Table 61. UART Baud Rates

10.0 MHz System Clock 5.5296 MHz System Clock
Desired BRG Desired BRG
Rate 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 11 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

PS022517-0508

Universal Asynchronous Receiver/Transmitter



Z8 Encore! XP® F0822 Series
Product Specification

SPI Control Register Definitions

SPI Data Register

The SPI Data Register stores both the outgoing (transmit) data and the incoming (receive)
data. Reads from the SPI Data Register always return the current contents of the 8-bit
Shift Register. Datais shifted out starting with bit 7. The last bit received residesin bit
position O.

With the SPI configured as a Master, writing adata byte to this register initiates the data
transmission. With the SPI configured as a Slave, writing a data byte to this register loads
the shift register in preparation for the next data transfer with the external Master. In either
the Master or Slave modes, if atransmission is aready in progress, writes to this register
areignored and the Overrun error Flag, OVR, is set in the SPI Status Register.

When the character length islessthan 8 bits (as set by the NUMBI TS field in the SPI Mode
Register), the transmit character must be left justified in the SPI Data Register. A received
character of lessthan 8 bitsisright justified (last bit received isin bit position 0). For
example, if the SPI is configured for 4-hit characters, the transmit characters must be
written to SPIDATA[7:4] and the received characters are read from SPIDATA[3:0].

Table 63. SPI Data Register (SPIDATA)

PS022517-0508

BITS 7 6 5 4 3 2 1 0
FIELD DATA
RESET X
R/W RIW
ADDR F60H
DATA—Data

Transmit and/or receive data.

Serial Peripheral Interface
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The 12C Controller operatesin MASTER mode to transmit and receive data. Only asingle
master is supported. Arbitration between two masters must be accomplished in software.
1%C supports the following operations:

* Master transmitsto a 7-bit Slave

* Master transmitsto a 10-hit Slave

* Master receives from a 7-bit Slave
* Master receives from a 10-bit Slave

SDA and SCL Signals

1°C sends all addresses, data and acknowl edge signals over the SDA line, most-significant
bit first. SCL is the common clock for the 1°C Controller. When the SDA and SCL pin
alternate functions are selected for their respective GPIO ports, the pins are automatically
configured for open-drain operation.

The master (| 2C) isresponsiblefor driving the SCL clock signal, although the clock signal
becomes skewed by a slow slave device. During the low period of the clock, the save
pullsthe SCL signal Low to suspend the transaction. The master releases the clock at the
end of the low period and notices that the clock remains low instead of returning to ahigh
level. When the slave releases the clock, the 12C Controller continues the transaction. Al
dataistransferred in bytes and there is no limit to the amount of data transferred in one
operation. When transmitting data or acknowledging read data from the slave, the SDA
signal changesin the middle of the low period of SCL and is sampled in the middle of the
high period of SCL.

1°C Interrupts

PS022517-0508

The 1°C Controller contains four sources of interrupts—Transmit, Receive, Not Acknowl-
edge, and Baud Rate Generator. These four interrupt sources are combined into asingle
interrupt request signal to the interrupt controller. The Transmit Interrupt is enabled by the
IEN and TXI bits of the control register. The Receive and Not Acknowledgeinterrupts are
enabled by the IEN bit of the control register. BRG interrupt is enabled by the BIRQ and
IEN bits of the control register.

Not Acknowledge interrupts occur when a Not Acknowledge condition is received from
the slave or sent by the 1°C Controller and neither the START or STOP bit is set. The Not
Acknowledge event sets the NCKI bit of the 1°C Status Register and can only be cleared
by setting the START or STOP bit in the I2C Control Register. When thisinterrupt occurs,
the 1°C Controller waits until either the STOP or START bit is set before performing any
action. In an ISR, the NCKI bit should always be checked prior to servicing transmit or
receive interrupt conditions because it indicates the transaction is being terminated.

12C Controller

128
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A Caution: In CONTINUOUSmode, ensure that ADC updates are limited by the input
signal bandwidth of the ADC and the latency of the ADC and itsdigital fil-
ter. Sep changes at the input are not seen at the next output fromthe ADC.
Theresponse of the ADC (in all modes) islimited by theinput signal band-
width and the latency.

Follow the steps below for setting up the ADC and initiating continuous conversion:

1. Enablethe desired analog input by configuring the GPIO pins for alternate function.
This disables the digital input and output driver.

2. Writeto the ADC Control Register to configure the ADC for continuous conversion.
The bit fieldsin the ADC Control Register can be written simultaneously:
— Writetothe ANAIN [3:0] field to select one of the 5 analog input sources.
— Set CONT to 1 to select continuous conversion.

— Writeto the VREF bit to enable or disable the internal voltage reference generator.
— Set CEN to 1 to start the conversions.
3. When the first conversion in continuous operation is complete (after 5129 system

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

— CEN resetsto O to indicate the first conversion is complete. CEN remains O for all
subseguent conversions in continuous operation.

— Aninterrupt request is sent to the Interrupt Controller to indicate the conversionis
complete.

4. Thereafter, the ADC writes a new 10-hit dataresult to { ADCD_H[7:0],
ADCD_L[7:6]} every 256 system clock cycles. Aninterrupt request is sent to the
Interrupt Controller when each conversion is complete.

5. To disable continuous conversion, clear the conT bit in the ADC Control Register
to 0.

PS022517-0508 Analog-to-Digital Converter
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Re-write the page written in step 2 to the Page Select Register.

Write Flash Memory using LDC or LDCI instructions to program the Flash.
Repeat step 6 to program additional memory locations on the same page.
Write 00H to the Flash Control Register to lock the Flash Controller.

© N o o

Page Erase

Flash memory can be erased one page (512 bytes) at atime. Page Erasing the Flash
memory sets all bytesin that page to the value FFH. The Page Select Register identifies
the page to be erased. While the Flash Controller executes the Page Erase operation, the
eZ8 CPU idles but the system clock and on-chip peripherals continue to operate. The eZ8
CPU resumes operation after the Page Erase operation completes. Interrupts that occur
when the Page Erase operation isin progress are serviced once the Page Erase operation is
complete. When the Page Erase operation is complete, the Flash Controller returns to its
locked state. Only pages located in unprotected sectors can be erased.

Follow the steps below to perform a Page Erase operation:

Write 00H to the Flash Control Register to reset the Flash Controller.
Write the page to be erased to the Page Select Register.
Write the first unlock command 73H to the Flash Control Register.
Write the second unlock command 8cH to the Flash Control Register.

Re-write the page written in step 2 to the Page Select Register.

o a0 b~ W NP

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

PS022517-0508

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 Bypassis 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! XP, available for download at www.zilog.com.

Flash Memory
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Table 93. On-Chip Debugger Commands (Continued)

Enabled when
Command NOT in DEBUG Disabled by

Debug Command Byte mode? Read Protect Option Bit
Execute Instruction 12H - Disabled
Reserved 13H - FFH - -

In the following bulleted list of OCD Commands, data and commands sent from the host to
the OCD are identified by 'DBG <« Command/Data’. Data sent from the OCD back to the
host is identified by 'DBG — Data’

PS022517-0508

Read OCD Revision (00H)—The Read OCD Revision command determines the
version of the OCD. If OCD commands are added, removed, or changed, this revision
number changes.

DBG « 0O0H

DBG — OCDREV[15:8] (Major revision number)

DBG — OCDREV([7:0] (Minor revision number)

Write OCD Counter Register (01H)—The Write OCD Counter Register command
writes the data that follows to the OCDCNTR register. If the deviceisnot in DEBUG
mode, the data is discarded.

DBG <« 01H

DBG <« OCDCNTR[15:8]
DBG <« OCDCNTRI[7:0]

Read OCD Status Register (02H)—The Read OCD Status Register command reads
the OCDSTAT register.

DBG <« 02H
DBG — OCDSTAT[7:0]

Read OCD Counter Register (03H)—The OCD Counter Register can be used to
count system clock cycles in between Breakpoints, generate a BRK when it counts
down to zero, or generate a BRK when its value matches the Program Counter. Since
thisregister isreally adown counter, the returned value is inverted when this register
isread so the returned result appears to be an up counter. If the deviceisnot in
DEBUG mode, this command returns FFFFH.

DBG « 03H

DBG — ~OCDCNTR[15:8]

DBG — ~OCDCNTR[7:0]

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 DBGMODE bhit (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.

On-Chip Debugger
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Figure 41. Typical Active Mode Ipp Versus System Clock Frequency

Figure 42 displays the maximum active mode current consumption across the full operat-
ing temperature range of the device and versus the system clock frequency. All GPIO pins

are configured as outputs and driven High.
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Figure 42. Maximum Active Mode Ipp Versus System Clock Frequency

Electrical Characteristics
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General Purpose 1/O Port Input Data Sample Timing
Figure 48 displays timing of the GPIO Port input sampling. Table 105 lists the GPIO port

input timing.
! TCLK !
|
System
Clock
\
Port Value ‘
Changes to 0 \
GPIO Pin \
Input Value \
[
\

GPIO Input o Latehed |
Data Latch atche
Into Port Input |

Data Register

GPIO Data Register
GPIO Data Value 0 Read
Read on Data Bus I — by ez8 CPU

Figure 48. Port Input Sample Timing

Table 105. GPIO Port Input Timing

Delay (ns)
Parameter Abbreviation Minimum  Maximum
Ts porT Port Input Transition to XIN Fall Setup Time 5 -
B (Not pictured)
TH PORT XIN Fall to Port Input Transition Hold Time 5 -
B (Not pictured)
Tsmr GPIO Port Pin Pulse Width to Insure Stop Mode Recovery lps

(for GPIO Port Pins enabled as SMR sources)

PS022517-0508 Electrical Characteristics



Z8 Encore! XP® F0822 Series
Product Specification

10g|

SPI SLAVE Mode Timing

Figure 52 and Table 109 provide timing information for the SPI SLAVE mode pins.
Timing is shown with SCK rising edge used to source MISO output data, SCK falling
edge used to sample MOS! input data.

o 1 \

I T1 | I
| :
(Output) | |
| I |
| , T2 | T3
| |<—><—>;
(Input) l | |

! I
SS \ |
(Input) | |

Table 109. SPI SLAVE Mode Timing

Figure 52. SPI SLAVE Mode Timing

Delay (ns)
Parameter Abbreviation Minimum Maximum
SPI SLAVE
T, SCK (transmit edge) to MISO output Valid Delay 2 * Xin period 3 * Xin period +

20 nsec

T, MOSI input to SCK (receive edge) Setup Time 0
T3 MOSI input to SCK (receive edge) Hold Time 3 * Xin period
Ty SS input assertion to SCK setup 1 * Xin period

PS022517-0508 Electrical Characteristics



Table 127. Opcode Map Abbreviations
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Abbreviation Description Abbreviation Description

b Bit position IRR Indirect Register Pair

cc Condition code p Polarity (0 or 1)

X 8-bit signed index or r 4-bit Working Register

displacement

DA Destination address R 8-bit register

ER Extended Addressing register r1, R1, Ir1, Irrl, IR1, Destination address
rrl, RR1, IRR1, ER1

IM Immediate data value r2, R2, 1r2, Irr2, IR2, Source address
2, RR2, IRR2, ER2

Ir Indirect Working Register RA Relative

IR Indirect register re Working Register Pair

Indirect Working Register Pair RR

Register Pair

PS022517-0508
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rotate left through carry 218
rotate right 218

rotate right through carry 218
RP 212

RR 211, 218

rr 211

RRC 218

S

SBC 215
SCF 215, 216
SCK 115
SDA and SCL (IrDA) signals 128
second opcode map after 1FH 232
serial clock 115
serial peripherd interface (SPI) 113
set carry flag 215, 216
set register pointer 216
shift right arithmetic 218
shift right logical 218
signal descriptions 9
single-shot conversion (ADC) 148
SIO5
dlave datatransfer formats (12C) 134
dlave select 116
software trap 217
source operand 212
SP 212
SPI
architecture 113
baud rate generator 120
baud rate high and low byte register 125
clock phase 116
configured as slave 114
control register 122
control register definitions 121
dataregister 121
error detection 119
interrupts 119
mode fault error 119
mode register 124
multi-master operation 118
operation 114

PS022517-0508

Z8 Encore! XP® F0822 Series
Product Specification

248

overrun error 119
signals 115
single master, multiple slave system 114
single master, single slave system 113
status register 123
timing, PHASE = 0 117
timing, PHASE=1 118
SPI controller signals 10
SPI mode (SPIMODE) 124
SPIBRH register 125
SPIBRL register 126
SPICTL register 122
SPIDATA register 121
SPIMODE register 124
SPISTAT register 123
SRA 218
src 212
SRL 218
SRP 216
SS, SPI signal 115
stack pointer 212
status register, 12C 140
STOP 216
stop mode 45, 216
stop mode recovery
sources 43
using a GPIO port pin transition 44
using watch-dog timer time-out 44
SUB 215
subtract 215
subtract - extended addressing 215
subtract with carry 215
subtract with carry - extended addressing 215
SUBX 215
SWAP 218
swap nibbles 218
symbols, additional 212
system and core resets 40

T

TCM 215
TCMX 215
test complement under mask 215
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