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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Data Memory

The Z8 Encore! XP 64K Series Flash Microcontrollers does not use the eZ8 CPU’s 64 KB 
Data Memory address space. 

Information Area

Table 6 on page 22 describes the Z8 Encore! XP 64K Series Flash Microcontrollers 
Information Area. This 512 byte Information Area is accessed by setting bit 7 of the Page 
Select Register to 1. When access is enabled, the Information Area is mapped into the 
Program Memory and overlays the 512 bytes at addresses FE00H to FFFFH. When the 
Information Area access is enabled, execution of LDC and LDCI instruction from these 
Program Memory addresses return the Information Area data rather than the Program 
Memory data. Reads of these addresses through the On-Chip Debugger also returns the 
Information Area data. Execution of code from these addresses continues to correctly use 
the Program Memory. Access to the Information Area is read-only.

0000-0001 Option Bits

0002-0003 Reset Vector

0004-0005 WDT Interrupt Vector

0006-0007 Illegal Instruction Trap

0008-0037 Interrupt Vectors*

0038-BFFF Program Memory

Z8F642x Products

0000-0001 Option Bits

0002-0003 Reset Vector

0004-0005 WDT Interrupt Vector

0006-0007 Illegal Instruction Trap

0008-0037 Interrupt Vectors*

0038-FFFF Program Memory

*See Table 23 on page 68 for a list of the interrupt vectors.

Table 5. Z8 Encore! XP 64K Series Flash Microcontrollers Program Memory 
Maps (Continued)

Program Memory Address (Hex) Function
PS019919-1207  Address Space
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UART1 Control 1
U0CTL1   (F4BH - Read/Write)
D7 D6 D5 D4 D3 D2 D1 D0

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.

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
U0STAT1   (F4CH - Read Only)
D7 D6 D5 D4 D3 D2 D1 D0

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

UART1 Address Compare   
U0ADDR   (F4DH - Read/Write)
D7 D6 D5 D4 D3 D2 D1 D0

UART1 Address Compare [7:0]

UART1 Baud Rate Generator High Byte   
U0BRH   (F4EH - Read/Write)
D7 D6 D5 D4 D3 D2 D1 D0

UART1 Baud Rate divisor [15:8]

UART1 Baud Rate Generator Low Byte
U1BRL   (F4FH - Read/Write)
D7 D6 D5 D4 D3 D2 D1 D0

UART1 Baud Rate divisor [7:0]

I2C Data
I2CDATA   (F50H - Read/Write)
D7 D6 D5 D4 D3 D2 D1 D0

I2C data [7:0]
PS019919-1207  Control Register Summary
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If interrupts are enabled, following completion of the Stop Mode Recovery the eZ8 CPU 
responds to the interrupt request by fetching the Watchdog Timer interrupt vector and exe-
cuting code from the vector address.

WDT Reset in Normal Operation
If configured to generate a Reset when a time-out occurs, the Watchdog Timer forces the 
device into the Reset state. The WDT status bit in the Watchdog Timer Control register is 
set to 1. For more information on Reset, see Reset and Stop Mode Recovery on page 47.

WDT Reset in STOP Mode
If enabled in STOP mode and configured to generate a Reset when a time-out occurs and 
the device is in STOP mode, the Watchdog Timer initiates a Stop Mode Recovery. Both 
the WDT status bit and the STOP bit in the Watchdog Timer Control register are set to 1 
following WDT time-out in STOP mode. Default operation is for the WDT and its RC 
oscillator to be enabled during STOP mode. 

WDT RC Disable in STOP Mode
To minimize power consumption in STOP Mode, the WDT and its RC oscillator can be 
disabled in STOP mode. The following sequence configures the WDT to be disabled when 
the 64K Series devices enter STOP Mode following execution of a STOP instruction:

1. Write 55H to the Watchdog Timer Control register (WDTCTL).

2. Write AAH to the Watchdog Timer Control register (WDTCTL).

3. Write 81H to the Watchdog Timer Control register (WDTCTL) to configure the WDT 
and its oscillator to be disabled during STOP Mode. Alternatively, write 00H to the 
Watchdog Timer Control register (WDTCTL) as the third step in this sequence to 
reconfigure the WDT and its oscillator to be enabled during STOP mode.

This sequence only affects WDT operation in STOP mode.

Watchdog Timer Reload Unlock Sequence
Writing the unlock sequence to the Watchdog Timer (WDTCTL) Control register address 
unlocks the three Watchdog Timer Reload Byte registers (WDTU, WDTH, and WDTL) to 
allow changes to the time-out period. These write operations to the WDTCTL register 
address produce no effect on the bits in the WDTCTL register. The locking mechanism 
prevents spurious writes to the Reload registers. Follow the steps below to unlock the 
Watchdog Timer Reload Byte registers (WDTU, WDTH, and WDTL) for write access.

1. Write 55H to the Watchdog Timer Control register (WDTCTL).

2. Write AAH to the Watchdog Timer Control register (WDTCTL).

3. Write the Watchdog Timer Reload Upper Byte register (WDTU).

4. Write the Watchdog Timer Reload High Byte register (WDTH).
PS019919-1207  Watchdog Timer
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5. Write the Watchdog Timer Reload Low Byte register (WDTL).

All steps of the Watchdog Timer Reload Unlock sequence must be written in the order just 
listed. There must be no other register writes between each of these operations. If a regis-
ter write occurs, the lock state machine resets and no further writes can occur, unless the 
sequence is restarted. The value in the Watchdog Timer Reload registers is loaded into the 
counter when the Watchdog Timer is first enabled and every time a WDT instruction is 
executed.

Watchdog Timer Control Register Definitions

Watchdog Timer Control Register
The Watchdog Timer Control (WDTCTL) register (Table 48) is a Read-Only register that 
indicates the source of the most recent Reset event, indicates a Stop Mode Recovery event, 
and indicates a Watchdog Timer time-out. Reading this register resets the upper four bits 
to 0. 

Writing the 55H, AAH unlock sequence to the Watchdog Timer Control (WDTCTL) regis-
ter address unlocks the three Watchdog Timer Reload Byte registers (WDTU, WDTH, and 
WDTL) to allow changes to the time-out period. These write operations to the WDTCTL 
register address produce no effect on the bits in the WDTCTL register. The locking mech-
anism prevents spurious writes to the Reload registers.

Table 48. Watchdog Timer Control Register (WDTCTL)

BITS 7 6 5 4 3 2 1 0

FIELD POR STOP WDT EXT Reserved SM

RESET See descriptions below 0

R/W R

ADDR FF0H

Reset or Stop Mode Recovery Event POR STOP WDT EXT
Power-On Reset 1 0 0 0
Reset using RESET pin assertion 0 0 0 1
Reset using Watchdog Timer time-out 0 0 1 0
Reset using the On-Chip Debugger (OCDCTL[1] set to 1) 1 0 0 0
Reset from STOP Mode using DBG Pin driven Low 1 0 0 0
Stop Mode Recovery using GPIO pin transition 0 1 0 0
Stop Mode Recovery using Watchdog Timer time-out 0 1 1 0
PS019919-1207  Watchdog Timer
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POR—Power-On Reset Indicator
If this bit is set to 1, a Power-On Reset event occurred. This bit is reset to 0 if a WDT time-
out or Stop Mode Recovery occurs. This bit is also reset to 0 when the register is read.

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

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

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

Reserved 
These bits are reserved and must be 0.

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

Watchdog Timer Reload Upper, High and Low Byte Registers
The Watchdog Timer Reload Upper, High and Low Byte (WDTU, WDTH, WDTL) regis-
ters (see Table 49 on page 102 through Table 51 on page 102) form the 24-bit reload value 
that is loaded into the Watchdog Timer when a WDT instruction executes. The 24-bit 
reload value is {WDTU[7:0], WDTH[7:0], WDTL[7:0]}. Writing to these registers sets 
the desired Reload Value. Reading from these registers returns the current Watchdog 
Timer count value.
PS019919-1207  Watchdog Timer
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The Master and Slave are each capable of exchanging a character of data during a 
sequence of NUMBITS clock cycles (see NUMBITS field in the SPI Mode Register on 
page 140). In both Master and Slave SPI devices, data is shifted on one edge of the SCK 
and is sampled on the opposite edge where data is stable. Edge polarity is determined by 
the SPI phase and polarity control.

Slave Select
The active Low Slave Select (SS) input signal selects a Slave SPI device. SS must be Low 
prior to all data communication to and from the Slave device. SS must stay Low for the 
full duration of each character transferred. The SS signal may stay Low during the transfer 
of multiple characters or may deassert between each character.

When the SPI is configured as the only Master in an SPI system, the SS pin can be set as 
either an input or an output. For communication between the Z8F642x family Z8R642x 
family device’s SPI Master and external Slave devices, the SS signal, as an output, can 
assert the SS input pin on one of the Slave devices. Other GPIO output pins can also be 
employed to select external SPI Slave devices.

When the SPI is configured as one Master in a multi-master SPI system, the SS pin must 
be set as an input. The SS input signal on the Master must be High. If the SS signal goes 
Low (indicating another Master is driving the SPI bus), a Collision error Flag is set in the 
SPI Status register.

SPI Clock Phase and Polarity Control
The SPI supports four combinations of serial clock phase and polarity using two bits in the 
SPI Control register. The clock polarity bit, CLKPOL, selects an active high or active Low 
clock and has no effect on the transfer format. Table 62 lists the SPI Clock Phase and 
Polarity Operation parameters. The clock phase bit, PHASE, selects one of two fundamen-
tally different transfer formats. For proper data transmission, the clock phase and polarity 
must be identical for the SPI Master and the SPI Slave. The Master always places data on 
the MOSI line a half-cycle before the receive clock edge (SCK signal), in order for the 
Slave to latch the data.

 

Table 62. SPI Clock Phase (PHASE) and Clock Polarity (CLKPOL) Operation

PHASE CLKPOL
SCK Transmit

Edge
SCK Receive

Edge
SCK Idle

State

0 0 Falling Rising Low

0 1 Rising Falling High

1 0 Rising Falling Low

1 1 Falling Rising High
PS019919-1207  Serial Peripheral Interface
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Configuring DMA0 and DMA1 for Data Transfer
Follow the steps below to configure and enable DMA0 or DMA1: 

1. Write to the DMAx I/O Address register to set the Register File address identifying the 
on-chip peripheral control register. The upper nibble of the 12-bit address for on-chip 
peripheral control registers is always FH. The full address is {FH, DMAx_IO[7:0]}.

2. Determine the 12-bit Start and End Register File addresses. The 12-bit Start Address 
is given by {DMAx_H[3:0], DMA_START[7:0]}. The 12-bit End Address is given by 
{DMAx_H[7:4], DMA_END[7:0]}.

3. Write the Start and End Register File address high nibbles to the DMAx End/Start 
Address High Nibble register.

4. Write the lower byte of the Start Address to the DMAx Start/Current Address register.

5. Write the lower byte of the End Address to the DMAx End Address register.

6. Write to the DMAx Control register to complete the following:
– Select loop or single-pass mode operation
– Select the data transfer direction (either from the Register File RAM to the on-

chip peripheral control register; or from the on-chip peripheral control register to 
the Register File RAM)

– Enable the DMAx interrupt request, if desired
– Select Word or Byte mode
– Select the DMAx request trigger
– Enable the DMAx channel

DMA_ADC Operation
DMA_ADC transfers data from the ADC to the Register File. The sequence of operations 
in a DMA_ADC data transfer is:

1. ADC completes conversion on the current ADC input channel and signals the DMA 
controller that two-bytes of ADC data are ready for transfer.

2. DMA_ADC requests control of the system bus (address and data) from the eZ8 CPU.

3. After the eZ8 CPU acknowledges the bus request, DMA_ADC transfers the two-byte 
ADC output value to the Register File and then returns system bus control back to the 
eZ8 CPU.

4. If the current ADC Analog Input is the highest numbered input to be converted:
– DMA_ADC resets the ADC Analog Input number to 0 and initiates data 

conversion on ADC Analog Input 0.
– If configured to generate an interrupt, DMA_ADC sends an interrupt request to 

the Interrupt Controller
PS019919-1207  Direct Memory Access Controller
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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 DBGMODE bit in the OCD Control Register to 1 using the OCD interface.

• eZ8 CPU execution of a BRK (Breakpoint) instruction (when enabled).

• If the 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:

• Clearing the DBGMODE bit in the OCD Control Register to 0.

• Power-On Reset

• Voltage Brownout reset

RS-232 TX

RS-232 RX

RS-232
Transceiver

VDD

DBG Pin

10 kΩ Open-Drain
Buffer
PS019919-1207  On-Chip Debugger
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Electrical Characteristics
Absolute Maximum Ratings

Stresses greater than those listed in Table 105 may cause permanent damage to the device. 
These ratings are stress ratings only. Operation of the device at any condition outside those 
indicated in the operational sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
For improved reliability, unused inputs must be tied to one of the supply voltages (VDD or 
VSS).

Table 105. Absolute Maximum Ratings

Parameter Minimum Maximum Units Notes

Ambient temperature under bias -40 +125 C

Storage temperature -65 +150 C

Voltage on any pin with respect to VSS -0.3 +5.5 V 1

Voltage on VDD pin with respect to VSS -0.3 +3.6 V

Maximum current on input and/or inactive output pin -5 +5 µA

Maximum output current from active output pin -25 +25 mA

80-Pin QFP Maximum Ratings at –40 °C to 70 °C

Total power dissipation 550 mW

Maximum current into VDD or out of VSS 150 mA

80-Pin QFP Maximum Ratings at 70 °C to 125 °C

Total power dissipation 200 mW

Maximum current into VDD or out of VSS 56 mA

68-Pin PLCC Maximum Ratings at –40 °C to 70 °C

Total power dissipation 1000 mW

Maximum current into VDD or out of VSS 275 mA

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

Total power dissipation 500 mW
PS019919-1207  Electrical Characteristics
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Figure 45 displays the maximum HALT 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. 

Figure 46. Maximum HALT Mode Icc Versus System Clock Frequency
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Figure 49. Analog-to-Digital Converter Frequency Response
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General-Purpose I/O Port Input Data Sample Timing
Figure 50 displays timing of the GPIO Port input sampling. Table 114 lists the GPIO port 
input timing.

Figure 50. Port Input Sample Timing

Table 114. GPIO Port Input Timing

Parameter Abbreviation

Delay (ns)

Min Max

TS_PORT Port Input Transition to XIN Fall Setup Time
(Not pictured)

5 –

TH_PORT XIN Fall to Port Input Transition Hold Time
(Not pictured)

6 –

TSMR GPIO Port Pin Pulse Width to Insure Stop Mode 
Recovery
(for GPIO Port Pins enabled as SMR sources) 

1 µs

System

TCLK

GPIO Pin

Port Value
Changes to 0

0 Latched
Into Port Input

Input Value

GPIO Input
Data Latch

Clock

Data Register

GPIO Data
Read on Data Bus

GPIO Data Register
Value 0 Read
by eZ8 CPU
PS019919-1207  Electrical Characteristics
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SPI Master Mode Timing
Figure 53 and Table 117 provide timing information for SPI Master mode pins. Timing is 
shown with SCK rising edge used to source MOSI output data, SCK falling edge used to 
sample MISO input data. Timing on the SS output pin(s) is controlled by software.

Figure 53. SPI Master Mode Timing

Table 117. SPI Master Mode Timing

Parameter Abbreviation

Delay (ns)

Min Max

SPI Master

T1 SCK Rise to MOSI output Valid Delay -5 +5

T2 MISO input to SCK (receive edge) Setup Time 20

T3 MISO input to SCK (receive edge) Hold Time 0

SCK

MOSI

T1

(Output)

MISO

T2 T3

(Input)

Output Data

Input Data
PS019919-1207  Electrical Characteristics
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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

Table 128. CPU Control Instructions

Mnemonic Operands Instruction
PS019919-1207  eZ8™ CPU Instruction Set
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SWAP dst dst[7:4] ↔ dst[3:0] R F0 X * * X - - 2 2

IR F1 2 3

TCM dst, src (NOT dst) AND src r r 62 - * * 0 - - 2 3

r Ir 63 2 4

R R 64 3 3

R IR 65 3 4

R IM 66 3 3

IR IM 67 3 4

TCMX dst, src (NOT dst) AND src ER ER 68 - * * 0 - - 4 3

ER IM 69 4 3

TM dst, src dst AND src r r 72 - * * 0 - - 2 3

r Ir 73 2 4

R R 74 3 3

R IR 75 3 4

R IM 76 3 3

IR IM 77 3 4

TMX dst, src dst AND src ER ER 78 - * * 0 - - 4 3

ER IM 79 4 3

TRAP Vector SP ← SP – 2
@SP ← PC
SP ← SP – 1
@SP ← FLAGS
PC ← @Vector

Vector F2 - - - - - - 2 6

WDT 5F - - - - - - 1 2

Table 133. eZ8 CPU Instruction Summary (Continued)

Assembly
Mnemonic Symbolic Operation

Address 
Mode

Opcode(s)
(Hex)

Flags
Fetch
Cycles

Instr.
Cyclesdst src C Z S V D H
PS019919-1207  eZ8™ CPU Instruction Set
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Packaging
Figure 62 displays the 40-pin Plastic Dual-inline Package (PDIP) available for the 
Z8X1601, Z8X2401, Z8X3201, Z8X4801, and Z8X6401 devices.

Figure 62. 40-Lead Plastic Dual-Inline Package (PDIP)
PS019919-1207  Packaging
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Z8F322x with 32 KB Flash, 10-Bit Analog-to-Digital Converter

Standard Temperature: 0 °C to 70 °C

Z8F3221PM020SC 32 KB 2 KB 29 23 3 8 1 1 2 PDIP 40-pin package

Z8F3221AN020SC 32 KB 2 KB 31 23 3 8 1 1 2 LQFP 44-pin package

Z8F3221VN020SC 32 KB 2 KB 31 23 3 8 1 1 2 PLCC 44-pin package

Z8F3222AR020SC 32 KB 2 KB 46 24 4 12 1 1 2 LQFP 64-pin package

Z8F3222VS020SC 32 KB 2 KB 46 24 4 12 1 1 2 PLCC 68-pin package

Extended Temperature: –40 °C to 105 °C

Z8F3221PM020EC 32 KB 2 KB 29 23 3 8 1 1 2 PDIP 40-pin package

Z8F3221AN020EC 32 KB 2 KB 31 23 3 8 1 1 2 LQFP 44-pin package

Z8F3221VN020EC 32 KB 2 KB 31 23 3 8 1 1 2 PLCC 44-pin package

Z8F3222AR020EC 32 KB 2 KB 46 24 4 12 1 1 2 LQFP 64-pin package

Z8F3222VS020EC 32 KB 2 KB 46 24 4 12 1 1 2 PLCC 68-pin package

Automotive/Industrial Temperature: –40 °C to 125°C

Z8F3221PM020AC 32 KB 2 KB 29 23 3 8 1 1 2 PDIP 40-pin package

Z8F3221AN020AC 32 KB 2 KB 31 23 3 8 1 1 2 LQFP 44-pin package

Z8F3221VN020AC 32 KB 2 KB 31 23 3 8 1 1 2 PLCC 44-pin package

Z8F3222AR020AC 32 KB 2 KB 46 24 4 12 1 1 2 LQFP 64-pin package

Z8F3222VS020AC 32 KB 2 KB 46 24 4 12 1 1 2 PLCC 68-pin package
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Operational Description 103
OR 248
ordering information 270
ORX 248
oscillator signals 15

P
p 243
packaging

LQFP
44 lead 266
64 lead 267

PDIP 265
PLCC

44 lead 267
68 lead 268

QFP 269
part number description 275
part selection guide 2
PC 244
PDIP 265
peripheral AC and DC electrical characteristics 226
PHASE=0 timing (SPI) 133
PHASE=1 timing (SPI) 134
pin characteristics 16
PLCC

44 lead 267
68-lead 268

polarity 243
POP 248
pop using extended addressing 248
POPX 248
port availability, device 57
port input timing (GPIO) 232
port output timing, GPIO 233
power supply signals 16
power-down, automatic (ADC) 176
power-on and voltage brown-out 226
power-on reset (POR) 49
program control instructions 249
program counter 244
program memory 20
PUSH 248

push using extended addressing 248
PUSHX 248
PWM mode 94
PxADDR register 61
PxCTL register 62

Q
QFP 269

R
R 243
r 243
RA

register address 243
RCF 247
receive

10-bit data format (I2C) 154
7-bit data transfer format (I2C) 153
IrDA data 127

receive interrupt 145
receiving UART data-interrupt-driven method 108
receiving UART data-polled method 107
register 140, 169, 243

ADC control (ADCCTL) 179
ADC data high byte (ADCDH) 180
ADC data low bits (ADCDL) 180
baud low and high byte (I2C) 160, 161, 163
baud rate high and low byte (SPI) 142
control (SPI) 137
control, I2C 158
data, SPI 137
DMA status (DMAA_STAT) 173
DMA_ADC address 171
DMA_ADC control DMAACTL) 172
DMAx address high nibble (DMAxH) 169
DMAx control (DMAxCTL) 167
DMAx end/address low byte (DMAxEND) 170
DMAx start/current address low byte register 
(DMAxSTART) 170
flash control (FCTL) 190
flash high and low byte (FFREQH and FRE-
EQL) 192
PS019919-1207  Index



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

284
flash page select (FPS) 191
flash status (FSTAT) 190
GPIO port A-H address (PxADDR) 61
GPIO port A-H alternate function sub-registers 
63
GPIO port A-H control address (PxCTL) 62
GPIO port A-H data direction sub-registers 63
I2C baud rate high (I2CBRH) 160, 161, 163
I2C control (I2CCTL) 158
I2C data (I2CDATA) 157
I2C status 157
I2C status (I2CSTAT) 157
I2Cbaud rate low (I2CBRL) 161
mode, SPI 140
OCD control 209
OCD status 210
SPI baud rate high byte (SPIBRH) 142
SPI baud rate low byte (SPIBRL) 142
SPI control (SPICTL) 138
SPI data (SPIDATA) 137
SPI status (SPISTAT) 139
status, I2C 157
status, SPI 139
UARTx baud rate high byte (UxBRH) 121
UARTx baud rate low byte (UxBRL) 121
UARTx Control 0 (UxCTL0) 117, 120
UARTx control 1 (UxCTL1) 118
UARTx receive data (UxRXD) 115
UARTx status 0 (UxSTAT0) 115
UARTx status 1 (UxSTAT1) 117
UARTx transmit data (UxTXD) 114
watch-dog timer control (WDTCTL) 100
watch-dog timer reload high byte (WDTH) 102
watch-dog timer reload low byte (WDTL) 102
watch-dog timer reload upper byte (WDTU) 
102

register file 19
register file address map 23
register pair 243
register pointer 244
reset

and STOP mode characteristics 48
carry flag 247
controller 5

sources 48
RET 249
return 249
RL 249
RLC 249
rotate and shift instructions 249
rotate left 249
rotate left through carry 249
rotate right 249
rotate right through carry 249
RP 244
RR 243, 249
rr 243
RRC 249

S
SBC 246
SCF 247
SDA and SCL (IrDA) signals 145
second opcode map after 1FH 264
serial clock 131
serial peripheral interface (SPI) 129
set carry flag 247
set register pointer 247
shift right arithmetic 249
shift right logical 250
signal descriptions 14
single-shot conversion (ADC) 177
SIO 5
slave data transfer formats (I2C) 151
slave select 132
software trap 249
source operand 244
SP 244
SPI

architecture 129
baud rate generator 136
baud rate high and low byte register 142
clock phase 132
configured as slave 130
control register 137
control register definitions 137
data register 137
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