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Figure 58. Z8Fxx01 in 44-Pin Low-Profile Quad Flat Package (LQFP)
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Table 2 describes the Z8F640x family signals. Refer to the section Pin Configurations on
page 7 to determine the signals available for the specific package styles.
Table 2. Signal Descriptions

Signal Mnemonic

110

Description

General-Purpose 1/0 Ports A-H

PA[7:0] 110 Port A[7:0]. These pins are used for general-purpose 1/0.

PB[7:0] 110 Port B[7:0]. These pins are used for general-purpose /0.

PC[7:0] 110 Port C[7:0]. These pins are used for general-purpose 1/O.

PD[7:0] 110 Port D[7:0]. These pins are used for general-purpose 1/0.

PE[7:0] 110 Port E[7:0]. These pins are used for general-purpose 1/0.

PF[7:0] 110 Port F[7:0]. These pins are used for general-purpose 1/0.

PG[7:0] 110 Port G[7:0]. These pins are used for general-purpose 1/0.

PH[3:0] 110 Port H[3:0]. These pins are used for general-purpose 1/0.

1°C Controller

SCL 0] Serial Clock. This is the output clock for the 1°C. This pin is multiplexed with a
general-purpose /O pin. When the general-purpose 1/0 pin is configured for
alternate function to enable the SCL function, this pin is open-drain.

SDA 110 Serial Data. This open-drain pin is used to transfer data between the 1’Canda
slave. This pin is multiplexed with a general-purpose 1/0O pin. When the general-
purpose 1/O pin is configured for alternate function to enable the SDA function,
this pin is open-drain.

SPI Controller

SS 110 Slave Select. This signal can be an output or an input. If the Z8 Encore! is the SPI
master, this pin may be configured as the Slave Select output. If the Z8 Encore! is
the SPI slave, this pin is the input slave select. It is multiplexed with a general-
purpose 1/0 pin.

SCK 110 SPI Serial Clock. The SPI master supplies this pin. If the Z8 Encore! is the SPI
master, this pin is an output. If the Z8 Encore! is the SPI slave, this pin is an
input. It is multiplexed with a general-purpose 1/0 pin.

MOSI 110 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 1/0
pin.

MISO 110 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 1/0
pin.

PS017610-0404

Signal and Pin Descriptions

13



Z8F640x/Z28F480x/Z8F320x/Z8F240x/Z8F160x
Z8 Encore!®

Register File Address Map

Table 6 provides the address map for the Register File of the Z8F640x family of products.
Not all devices and package styles in the Z8F640x family support Timer 3 and all of the
GPIO Ports. Consider registers for unimplemented peripherals as Reserved.

Table 6. Register File Address Map

Address (Hex)  Register Description Mnemonic Reset (Hex)  Page #
General Purpose RAM

000-EFF General-Purpose Register File RAM — XX

Timer 0

FOO Timer 0 High Byte TOH 00 66
Fo1 Timer 0 Low Byte TOL 01 66
F02 Timer 0 Reload High Byte TORH FF 67
FO3 Timer 0 Reload Low Byte TORL FF 67
F04 Timer 0 PWM High Byte TOPWMH 00 69
FO5 Timer 0 PWM Low Byte TOPWML 00 69
F06 Reserved — XX

Fo7 Timer 0 Control TOCTL 00 70
Timer 1

Fo8 Timer 1 High Byte T1H 00 66
F09 Timer 1 Low Byte TIiL 01 66
FOA Timer 1 Reload High Byte T1RH FF 67
FoB Timer 1 Reload Low Byte T1RL FF 67
FoC Timer 1 PWM High Byte T1IPWMH 00 69
FOD Timer 1 PWM Low Byte T1PWML 00 69
FOE Reserved — XX

FOF Timer 1 Control T1CTL 00 70
Timer 2

F10 Timer 2 High Byte T2H 00 66
F11 Timer 2 Low Byte T2L 01 66
F12 Timer 2 Reload High Byte T2RH FF 67
F13 Timer 2 Reload Low Byte T2RL FF 67
F14 Timer 2 PWM High Byte T2PWMH 00 69
F15 Timer 2 PWM Low Byte T2PWML 00 69
F16 Reserved — XX

F17 Timer 2 Control T2CTL 00 70

XX=Undefined

PS017610-0404 Register File Address Map
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Stop Mode Recovery Using a GPIO Port Pin Transition

Each of the GPIO Port pins may be configured as a Stop Mode Recovery input source. On
any GPIO pin enabled as a Stop Mode Recover source, a change in the input pin value
(from High to Low or from Low to High) initiates Stop Mode Recovery. In the Watch-Dog
Timer Control register, the STOP bit is set to 1.

A Caution: In Stop mode, the GPI1O Port Input Data registers (PxIN) are disabled. The
Port Input Data registers record the Port transition only if the signal stays
on the Port pin through the end of the STOP Mode Recovery delay. Thus,
short pulses on the Port pin can initiate STOP Mode Recovery without be-
ing written to the Port Input Data register or without initiating an interrupt
(if enabled for that pin).

PS017610-0404 Reset and Stop Mode Recovery
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e Watch-Dog Timer’s internal RC oscillator continues to operate

¢ If enabled, the Watch-Dog Timer continues to operate

* All other on-chip peripherals continue to operate

The eZ8 CPU can be brought out of Halt mode by any of the following operations:
* Interrupt

e Watch-Dog Timer time-out (interrupt or reset)

* Power-on reset

* \oltage-brown out reset

e External RESET pin assertion

To minimize current in Halt mode, all GPIO pins which are configured as inputs must be
driven to one of the supply rails (V¢ or GND).

PS017610-0404 Low-Power Modes
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— Select either the rising edge or falling edge of the Timer Input signal for the count.
This also sets the initial logic level (High or Low) for the Timer Output alternate
function. However, the Timer Output function does not have to be enabled.

Write to the Timer High and Low Byte registers to set the starting count value. This
only affects the first pass in Counter mode. After the first timer Reload in Counter
mode, counting always begins at the reset value of ooo1H. Generally, in Counter
mode the Timer High and Low Byte registers must be written with the value 0o01H.

Write to the Timer Reload High and Low Byte registers to set the Reload value.

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

Configure the associated GPIO port pin for the Timer Input alternate function.

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

Write to the Timer Control register to enable the timer.

In Counter mode, the number of Timer Input transitions since the timer start is given by
the following equation:

Counter Mode Timer Input Transitions = Current Count Value - Start Value

PWM Mode

In PWM maode, the timer outputs a Pulse-Width Modulator (PWM) output signal through
a GPIO Port pin. The timer input is the system clock. The timer first counts up to the 16-
bit PWM match value stored in the Timer PWM High and Low Byte registers. When the
timer count value matches the PWM value, the Timer Output toggles. The timer continues
counting until it reaches the Reload value stored in the Timer Reload High and Low Byte
registers. Upon reaching the Reload value, the timer generates an interrupt, the count
value in the Timer High and Low Byte registers is reset to 0001H and counting resumes.

If the TPOL bit in the Timer Control register is set to 1, the Timer Output signal begins as
a High (1) and then transitions to a Low (0) when the timer value matches the PWM value.
The Timer Output signal returns to a High (1) after the timer reaches the Reload value and
is reset to 0001H.

If the TPOL bit in the Timer Control register is set to 0, the Timer Output signal begins as
a Low (0) and then transitions to a High (1) when the timer value matches the PWM value.
The Timer Output signal returns to a Low (0) after the timer reaches the Reload value and
is reset to 0001H.

The steps for configuring a timer for PWM mode and initiating the PWM operation are as
follows:

1.

PS017610-0404

Write to the Timer Control register to:

Timers



Z8F640x/Z8F480x/Z8F320x/Z8F240x/Z8F160x
Z8 Encore!®

Z,

zZiLoG

Timer 0-3 PWM High and Low Byte Registers

The Timer 0-3 PWM High and Low Byte (TXxPWMH and TXxPWML) registers (Tables 42
and 43) are used for Pulse-Width Modulator (PWM) operations. These registers also store
the Capture values for the Capture and Capture/Compare modes.

Table 42. Timer 0-3 PWM High Byte Register (TXPWMH)

BITS 7 6 5 4 3 2 1 0
FIELD PWMH
RESET 0 0 0 0 0 0 0 0
R/W R/W RIW RIW RIW RIW RIW RIW RIW
ADDR FO4H, FOCH, F14H, F1CH

Table 43. Timer 0-3 PWM Low Byte Register (TxPWML)

BITS 7 6 5 4 3 2 1 0
FIELD PWML
RESET 0 0 0 0 0 0 0 0
R/W RIW RIW RIW RIW RIW RIW RIW RIW
ADDR FO5H, FODH, F15H, F1DH

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 Register (TXCTL) register.

The TXPWMH and TXPWML registers also store the 16-bit captured timer value when
operating in Capture or Capture/Compare modes.

PS017610-0404 Timers
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3. Enable the Baud Rate Generator timer function and associated interrupt by setting the
BIRQ bitin the UARTx Control 1 register to 1.

UART Control Register Definitions

The UART control registers support both the UARTSs and the associated Infrared Encoder/
Decoders. For more information on the infrared operation, refer to the Infrared Encoder/
Decoder chapter on page 95.

UARTX Transmit Data Register

Data bytes written to the UARTx Transmit Data register (Table 50) are shifted out on the
TXDx pin. The Write-only UARTX Transmit Data register shares a Register File address
with the Read-only UARTX Receive Data register.

Table 50. UARTX Transmit Data Register (UXTXD)

BITS 7 6 5 4 3 2 1 0
FIELD XD
RESET X X X X X X X X
R/W w w W W w w W W
ADDR FA0H and F4A8H

TXD—Transmit Data
UART transmitter data byte to be shifted out through the TXDx pin.

PS017610-0404 UART
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Infrared Encoder/Decoder

Overview

The Z8F640x family products contain two fully-functional, high-performance UART to
Infrared Encoder/Decoders (Endecs). Each Infrared Endec is integrated with an on-chip
UART to allow easy communication between the Z8F640x family device and IrDA Phys-
ical Layer Specification Version 1.3-compliant infrared transceivers. Infrared communica-
tion provides secure, reliable, low-cost, point-to-point communication between PCs,
PDAs, cell phones, printers and other infrared enabled devices.

Architecture

Figure 71 illustrates the architecture of the Infrared Endec.

Interrupt 110 Data
Signal  Address

r——— - - - - - - -"-" - = = = ~
| \
| System ‘
‘ Clock ‘ ZiLOG
| | ZHX1810
RxD RXD
| -+ <ﬁ— RXD
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Figure 71. Infrared Data Communication System Block Diagram

PS017610-0404 Infrared Encoder/Decoder
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If the current ADC Analog Input is not the highest numbered input to be converted,
DMA_ADC initiates data conversion in the next higher numbered ADC Analog Input.

Configuring DMA_ADC for Data Transfer
Follow these steps 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.
2. 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

A Caution: When using the DMA_ADC to perform conversions on multiple ADC in-
puts and the ADC_IN field in the DMA_ADC Control Register is greater
than 000b, the Analog-to-Digital Converter must be configured for 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 reset to 000b to enable conversion on ADC Analog Input 0 only.

DMA Control Register Definitions

DMAXx Control Register
The DMAX Control register is used to enable and select the mode of operation for DMAX.

Table 71. DMAX Control Register (DMAXCTL)

BITS 7 6 5 4 3 2 1 0
FIELD DEN DLE DDIR IRQEN WSEL RSS
RESET 0 0 0 0 0 0 0 0
R/W R/W RIW R/W R/W R/W R/W R/W R/W
ADDR FBOH, FB8H

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

PS017610-0404 Direct Memory Access Controller
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Flash Frequency High and Low Byte Registers

The Flash Frequency High and Low Byte registers combine to form a 16-bit value,
FFREQ, to control timing for Flash program and erase operations. The 16-bit binary Flash
Frequency value must contain the system clock frequency (in kHz) and is calculated using
the following equation:.

System Clock Frequency
1000

FFREQ[15:0] = {FFREQH[7:0],FFREQL[7:0]} =

A Caution: Flash programming and erasure is not supported for system clock frequen-
cies below 32KHz (32768Hz) or above 20MHz. The Flash Frequency
High and Low Byte registers must be loaded with the correct value to in-
sure proper operation of the Z8F640x family device.

Table 88. Flash Frequency High Byte Register (FFREQH)

BITS 7 6 5 4 3 2 1 0
FIELD FFREQH
RESET 0 0 0 0 0 0 0 0
R/W RIW RIW R/W R/W RIW RIW R/IW R/W
ADDR FFAH

FFREQH—TFIlash Frequency High Byte
High byte of the 16-bit Flash Frequency value.

Table 89. Flash Frequency Low Byte Register (FFREQL)

BITS 7 6 5 4 3 2 1 0
FIELD FFREQL
RESET 0 0 0 0 0 0 0 0
R/W RIW RIW R/W R/W RIW RIW R/W R/W
ADDR FFBH

FFREQL—Flash Frequency Low Byte
Low byte of the 16-bit Flash Frequency value.

PS017610-0404 Flash Memory
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zero). If the Z8F640x family device is not in Debug mode or if the Read Protect
Option Bit is enabled, this command returns rrH for all the data values.

DBG <-- 09H

DBG <-- {4'h0,Register Address[11:8]

DBG <-- Register Address|[7:0]

DBG <-- Size[7:0]

DBG --> 1-256 data bytes

Write Program Memory (OAH)—The Write Program Memory command writes data
to Program Memory. This command is equivalent to the LDC and LDCI instructions.
Data can be written 1-65536 bytes at a time (65536 bytes can be written by setting size
to zero). The on-chip Flash Controller must be written to and unlocked for the
programming operation to occur. If the Flash Controller is not unlocked, the data is
discarded. If the Z8F640x family device is not in Debug mode or if the Read Protect
Option Bit is enabled, the data is discarded.

DBG <-- OAH

DBG <-- Program Memory Address([15:8]

DBG <-- Program Memory Address|[7:0]

DBG <-- Size[15:8]

DBG <-- Size[7:0]

DBG <-- 1-65536 data bytes

Read Program Memory (OBH)—The Read Program Memory command reads data
from Program Memory. This command is equivalent to the LDC and LDCI
instructions. Data can be read 1-65536 bytes at a time (65536 bytes can be read by
setting size to zero). If the Z8F640x family device is not in Debug mode or if the Read
Protect Option Bit is enabled, this command returns rrH for the data.

DBG <-- OBH

DBG <-- Program Memory Address([15:8]

DBG <-- Program Memory Address|[7:0]

DBG <-- Size[15:8]

DBG <-- Size[7:0]

DBG --> 1-65536 data bytes

Write Data Memory (0CH)—The Write Data Memory command writes data to Data
Memory. This command is equivalent to the LDE and LDEI instructions. Data can be
written 1-65536 bytes at a time (65536 bytes can be written by setting size to zero). If
the Z8F640x family device is not in Debug mode or if the Read Protect Option Bit is
enabled, the data is discarded.

DBG <-- OCH

DBG <-- Data Memory Address[15:8]

DBG <-- Data Memory Address[7:0]

DBG <-- Size[15:8]

DBG <-- Size[7:0]

DBG <-- 1-65536 data bytes

On-Chip Debugger
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On-Chip Oscillator

XIN [ XOUT

20MHz Crystal R1=2200
(Fundamental-Mode)

R2 = 100kQ

C1=22pF —— —— C2=22pF

1

Figure 90. Recommended Crystal Oscillator Configuration (20MHz operation)

Table 99. Recommended Crystal Oscillator Specifications (20MHz Operation)

Parameter Value Units Comments
Frequency 20 MHz

Resonance Parallel

Mode Fundamental

Series Resistance (Rg) 25 Q Maximum
Load Capacitance (C,) 20 pF Maximum
Shunt Capacitance (Cg) 7 pF Maximum
Drive Level 1 mw Maximum

On-Chip Oscillator
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Parameter Minimum Maximum  Units Notes
68-Pin PLCC Maximum Ratings at 70°C to 105°C

Total power dissipation 500 mw
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 mw
Maximum current into Vpp or out of Vgg 275 mA
64-Pin LQFP Maximum Ratings at 70°C to 105°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 105°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 105°C

Total power dissipation 410 mw
Maximum current into Vpp or out of Vgg 114 mA
40-Pin PDIP Maximum Ratings at -40°C to 70°C

Total power dissipation 1000 mw
Maximum current into Vpp or out of Vgg 275 mA
40-Pin PDIP Maximum Ratings at 70°C to 105°C

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

Notes:

1. This voltage applies to all pins except the following: Vpp, AVpp, pins supporting analog input (Port B and Port

H), RESET, and where noted otherwise.

PS017610-0404

Electrical Characteristics
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12C Timing
Figure 98 and Table 112 provide timing information for 12C pins.
| |

|
SCL / \
(Output) | |

| | T1 |
B ——
: : !
SDA | | >( Output Data
(Output) ; i |
| | '
I T31
T2 |
J<—>|

\ |
(Input) |

Figure 98. 1°C Timing

Table 112. 1°C Timing

Delay (ns)
Parameter  Abbreviation Minimum Maximum
T, SCL Fall to SDA output delay SCL period/4
T, SDA Input to SCL rising edge Setup Time 0
T3 SDA Input to SCL falling edge Hold Time 0

PS017610-0404 Electrical Characteristics
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Table 121. CPU Control Instructions
Mnemonic  Operands Instruction
CCF — Complement Carry Flag
DI — Disable Interrupts
El — Enable Interrupts
HALT — Halt Mode
NOP — No Operation
RCF — Reset Carry Flag
SCF — Set Carry Flag
SRP src Set Register Pointer
STOP — Stop Mode
WDT — Watch-Dog Timer Refresh
Table 122. 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
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

PS017610-0404 eZ8 CPU Instruction Set
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Packaging

Figure 103 illustrates the 40-pin PDIP (plastic dual-inline package) available for the
Z8F1601, Z8F2401, Z8F3201, Z8F4801, and Z8F6401 devices.

VA_O\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\V_\VE\
syMBoL MILLIMETER INCH

MIN MAX MIN MAX
— A 0.51 1.02 020 .040
- A2 318 | 394 | 25 | 155
B 0.38 0.53 015 021
B1 1.02 1.52 .040 .060
) S sy c 0.23 0.38 008 015
! 2 D 52.07 52.58 | 2.050 2.070
! D | E 15.24 15.75 600 .620
E1 13.59 14.22 535 .560

[l 2.54 TYP 100 TYP
€A 15.49 16.76 610 660
\ £ , L 3.05 3.81 120 150
b=t ‘ ‘ at 140 | 191 | 055 .075
S 1.52 229 .060 090

;
T
AL A I S

Figure 103. 40-Lead Plastic Dual-Inline Package (PDIP)
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Customer Feedback Form

The Z8 Encore!™ Product Specification

If you experience any problems while operating this product, or if you note any inaccuracies while reading
this Product Specification, please copy and complete this form, then mail or fax it to ZiLOG (see Return
Information, below). We also welcome your suggestions!

Customer Information

Name Country
Company Phone
Address Fax
City/State/Zip E-Mail

Product Information

Part #, Serial #, Board Fab #, or Rev. #
Software Version

Document Number

Host Computer Description/Type

Return Information

ZiLOG

532 Race Street

San Jose, CA 95126
Fax: (408) 558-8536
Email: tools@zilog.com

PS017610-0404 Customer Feedback Form



Z8F640x/Z8F480x/Z8F320x/Z8F240x/Z8F160x
Z8 Encore!®

4
228

zZiLoG

z

Z8 Encore!
block diagram 3
features 1
introduction 1
part selection guide 2

PS017610-0404 Preliminary Index



