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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.
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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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Pin Characteristics

Table 3 provides detailed information on the characteristics for each pin available on the 
Z8F640x family products. Data in Table 3 is sorted alphabetically by the pin symbol mne-
monic.

Reset

RESET I RESET. Generates a Reset when asserted (driven Low).

Power Supply

VDD I Power Supply.

AVDD I Analog Power Supply.

VSS I Ground.

AVSS I Analog Ground.

Table 3. Pin Characteristics of the Z8F640x family

Symbol
Mnemonic Direction

Reset
Direction

Active Low
or

Active High
Tri-State
Output

Internal 
Pull-up or
Pull-down

Schmitt
Trigger
Input

Open Drain
Output

AVSS N/A N/A N/A N/A No No N/A

AVDD N/A N/A N/A N/A No No N/A

DBG I/O I N/A Yes No Yes Yes

VSS N/A N/A N/A N/A No No N/A

PA[7:0] I/O I N/A Yes No Yes Yes,
Programmable

PB[7:0] I/O I N/A Yes No Yes Yes,
Programmable

PC[7:0] I/O I N/A Yes No Yes Yes,
Programmable

PD[7:0] I/O I N/A Yes No Yes Yes,
Programmable

PE7:0] I/O I N/A Yes No Yes Yes,
Programmable

x represents integer 0, 1,... to indicate multiple pins with symbol mnemonics that differ only by the integer

Table 2. Signal Descriptions (Continued)

Signal Mnemonic I/O Description
PS017610-0404 Signal and Pin Descriptions
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Reset and Stop Mode Recovery
Overview

The Reset Controller within the Z8F640x family devices controls Reset and STOP Mode 
Recovery operation. In typical operation, the following events cause a Reset to occur:

• Power-On Reset (POR)

• Voltage Brown-Out (VBO)

• Watch-Dog Timer time-out (when configured via the WDT_RES Option Bit to initiate 
a reset)

• External RESET pin assertion

• On-Chip Debugger initiated Reset (OCDCTL[1] set to 1)

When the Z8F640x family device is in Stop mode, a Stop Mode Recovery is initiated by 
either of the following:

• Watch-Dog Timer time-out

• GPIO Port input pin transition on an enabled Stop Mode Recovery source

• DBG pin driven Low

Reset Types

The Z8F640x family provides several different types of Reset operation. Stop Mode 
Recovery is considered a form of Reset. The type of Reset is a function of both the current 
operating mode of the Z8F640x family device and the source of the Reset. Table 7 lists the 
types of Reset and their operating characteristics. The System Reset is longer than the 
Short Reset to allow additional time for external oscillator start-up.

Table 7. Reset and Stop Mode Recovery Characteristics and Latency

Reset Type

Reset Characteristics and Latency

Control Registers eZ8 CPU Reset Latency (Delay)

System Reset Reset (as applicable) Reset 514 WDT Oscillator cycles + 16 System Clock cycles

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

Stop Mode Recovery Unaffected, except 
WDT_CTL register

Reset 514 WDT Oscillator cycles + 16 System Clock cycles
PS017610-0404 Reset and Stop Mode Recovery
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PSMRE[7:0]—Port STOP Mode Recovery Source Enabled
0 = The Port pin is not configured as a STOP Mode Recovery source. Transitions on this 
pin during Stop mode do not initiate STOP Mode Recovery.

1 = The Port pin is configured as a STOP Mode Recovery source. Any logic transition on 
this pin during Stop mode initiates STOP Mode Recovery.

Port A-H Input Data Registers
Reading from the Port A-H Input Data registers (Table 20) returns the sampled values 
from the corresponding port pins. The Port A-H Input Data registers are Read-only. 

PIN[7:0]—Port Input Data
Sampled data from the corresponding port pin input.
0 = Input data is logical 0 (Low).
1 = Input data is logical 1 (High). 

Table 19. Port A-H STOP Mode Recovery Source Enable Sub-Registers

BITS 7 6 5 4 3 2 1 0

FIELD PSMRE7 PSMRE6 PSMRE5 PSMRE4 PSMRE3 PSMRE2 PSMRE1 PSMRE0

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR If 05H in Port A-H Address Register, accessible via Port A-H Control Register

Table 20. Port A-H Input Data Registers (PxIN)

BITS 7 6 5 4 3 2 1 0

FIELD PIN7 PIN6 PIN5 PIN4 PIN3 PIN2 PIN1 PIN0

RESET X X X X X X X X

R/W R R R R R R R R

ADDR FD2H, FD6H, FDAH, FDEH, FE2H, FE6H, FEAH, FEEH
PS017610-0404 General-Purpose I/O
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I2CI— I2C Interrupt Request
0 = No interrupt request is pending for the I2C.
1 = An interrupt request from the I2C is awaiting service.

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

ADCI—ADC Interrupt Request
0 = No interrupt request is pending for the Analog-to-Digital Converter.
1 = An interrupt request from the Analog-to-Digital Converter is awaiting service.

Interrupt Request 1 Register
The Interrupt Request 1 (IRQ1) register (Table 24) stores interrupt requests for both vec-
tored and polled interrupts. When a request is presented to the interrupt controller, the cor-
responding bit in the IRQ1 register becomes 1. If interrupts are globally enabled (vectored 
interrupts), the interrupt controller passes an interrupt request to the eZ8 CPU. If interrupts 
are globally disabled (polled interrupts), the eZ8 CPU can read the Interrupt Request 1 
register to determine if any interrupt requests are pending. 

PADxI—Port A or Port D Pin x Interrupt Request
0 = No interrupt request is pending for GPIO Port A or Port D pin x.
1 = An interrupt request from GPIO Port A or Port D pin x is awaiting service.

where x indicates the specific GPIO Port pin number (0 through 7). For each pin, only 1 of 
either Port A or Port D can be enabled for interrupts at any one time. Port selection (A or 
D) is determined by the values in the Interrupt Port Select Register.

Table 24. Interrupt Request 1 Register (IRQ1)

BITS 7 6 5 4 3 2 1 0

FIELD PAD7I PAD6I PAD5I PAD4I PAD3I PAD2I PAD1I PAD0I

RESET 0 0 0 0 0 0 0 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR FC3H
PS017610-0404 Interrupt Controller



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

77
Middle byte, Bits[15:8], of the 24-bit WDT reload value.

WDTL—WDT Reload Low

Least significant byte (LSB), Bits[7:0], of the 24-bit WDT reload value.

Table 49. Watch-Dog Timer Reload Low Byte Register (WDTL)

BITS 7 6 5 4 3 2 1 0

FIELD WDTL

RESET 1 1 1 1 1 1 1 1

R/W R/W* R/W* R/W* R/W* R/W* R/W* R/W* R/W*

ADDR FF3H

R/W* - Read returns the current WDT count value. Write sets the desired Reload Value.
PS017610-0404 Watch-Dog Timer
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5. Check the TDRE bit in the UART Status 0 register to determine if the Transmit Data 
register is empty (indicated by a 1). If empty, continue to Step 6. If the Transmit Data 
register is full (indicated by a 0), continue to monitor the TDRE bit until the Transmit 
Data register becomes available to receive new data.

6. Write the data byte to the UART Transmit Data register. The transmitter automatically 
transfers the data to the Transmit Shift register and transmit the data.

7. To transmit additional bits, return to Step 5.

Transmitting Data using the Interrupt-Driven Method
 The UART Transmitter interrupt indicates the availability of the Transmit Data register to 
accept new data for transmission. Follow these steps to configure the UART for interrupt-
driven data transmission:

1. Write to the UART Baud Rate High and Low Byte registers to set the desired baud 
rate.

2. Enable the UART pin functions by configuring the associated GPIO Port pins for 
alternate function operation.

3. Execute a DI instruction to disable interrupts.

4. Write to the Interrupt control registers to enable the UART Transmitter interrupt and 
set the desired priority.

5. Write to the UART Control 1 register to enable Multiprocessor (9-bit) mode functions, 
if desired.

6. Write to the UART Control 0 register to:
– Set the transmit enable bit (TEN) to enable the UART for data transmission
– Enable parity, if desired, and select either even or odd parity.
– Set or clear the CTSE bit to enable or disable control from the receiver via the 

CTS pin.

7. Execute an EI instruction to enable interrupts.

The UART is now configured for interrupt-driven data transmission. When the UART 
Transmit interrupt is detected, the associated interrupt service routine (ISR) should per-
form the following:

8. Write the data byte to the UART Transmit Data register. The transmitter will 
automatically transfer the data to the Transmit Shift register and transmit the data.

9. Clear the UART Transmit interrupt bit in the applicable Interrupt Request register.

10. Execute the IRET instruction to return from the interrupt-service routine and wait for 
the Transmit Data register to again become empty.
PS017610-0404 UART
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3. Enable the Baud Rate Generator timer function and associated interrupt by setting the 
BIRQ bit in the UARTx Control 1 register to 1.

UART Control Register Definitions

The UART control registers support both the UARTs 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.

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

Table 50. UARTx Transmit Data Register (UxTXD)

BITS 7 6 5 4 3 2 1 0

FIELD TXD

RESET X X X X X X X X

R/W W W W W W W W W

ADDR F40H and F48H
PS017610-0404 UART
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0 = No parity error has occurred.
1 = A parity error has 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. 
PS017610-0404 UART
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Figure 72. Infrared Data Transmission

Receiving IrDA Data
Data received from the infrared transceiver via the IR_RXD signal through the RXD pin is 
decoded by the Infrared Endec and passed to the UART. The UART’s baud rate clock is 
used by the Infrared Endec to generate the demodulated signal (RXD) that drives the 
UART. Each UART/Infrared data bit is 16-clocks wide. Figure 73 illustrates data recep-
tion. When the Infrared Endec is enabled, the UART’s RXD signal is internal to the 
Z8F640x family device while the IR_RXD signal is received through the RXD pin.

Baud Rate

IR_TXD

UART’s

16-clock
period

Start Bit = 0 Data Bit 0 = 1 Data Bit 1 = 0 Data Bit 2 = 1 Data Bit 3 = 1

7-clock
delay

3-clock
pulse

TXD

Clock
PS017610-0404 Infrared Encoder/Decoder
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Figure 73. Infrared Data Reception

Jitter
Because of the inherent sampling of the received IR_RXD signal by the bit rate clock, 
some jitter can be expected on the first bit in any sequence of data. All subsequent bits in 
the received data stream are a fixed 16-clock periods wide.

Infrared Encoder/Decoder Control Register Definitions

All Infrared Endec configuration and status information is set by the UART control regis-
ters as defined beginning on page 86.

To prevent spurious signals during IrDA data transmission, set the IREN
bit in the UARTx Control 1 register to 1 to enable the Infrared Encoder/
Decoder before enabling the GPIO Port alternate function for the corre-
sponding pin. 

Baud Rate

UART’s

IR_RXD

16-clock
period

Start Bit = 0 Data Bit 0 = 1 Data Bit 1 = 0 Data Bit 2 = 1 Data Bit 3 = 1

8-clock
delay

Clock

RXD

16-clock
period

16-clock
period

16-clock
period

16-clock
period

Start Bit = 0 Data Bit 0 = 1 Data Bit 1 = 0 Data Bit 2 = 1 Data Bit 3 = 1

min. 1.6µs
pulse

Caution:
PS017610-0404 Infrared Encoder/Decoder



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

110
SPI Baud Rate High and Low Byte Registers
The SPI Baud Rate High and Low Byte registers combine to form a 16-bit reload value, 
BRG[15:0], for the SPI Baud Rate Generator. The reload value must be greater than or 
equal to 0002H for proper SPI operation (maximum baud rate is system clock frequency 
divided by 4). The SPI baud rate is calculated using the following equation:

BRH = SPI Baud Rate High Byte
Most significant byte, BRG[15:8], of the SPI Baud Rate Generator’s reload value.

BRL = SPI Baud Rate Low Byte
Least significant byte, BRG[7:0], of the SPI Baud Rate Generator’s reload value.

Table 64. SPI Baud Rate High Byte Register (SPIBRH)

BITS 7 6 5 4 3 2 1 0

FIELD BRH

RESET 1 1 1 1 1 1 1 1

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR F66H

Table 65. SPI Baud Rate Low Byte Register (SPIBRL)

BITS 7 6 5 4 3 2 1 0

FIELD BRL

RESET 1 1 1 1 1 1 1 1

R/W R/W R/W R/W R/W R/W R/W R/W R/w

ADDR F67H

SPI Baud Rate (bits/s) System Clock Frequency (Hz)
2 BRG[15:0]×

----------------------------------------------------------------------------=
PS017610-0404 Serial Peripheral Interface
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I2C Baud Rate High and Low Byte Registers
The I2C Baud Rate High and Low Byte registers combine to form a 16-bit reload value, 
BRG[15:0], for the I2C Baud Rate Generator. The I2C baud rate is calculated using the fol-
lowing equation:

.

BRH = I2C Baud Rate High Byte
Most significant byte, BRG[15:8], of the I2C Baud Rate Generator’s reload value.

BRL = I2C Baud Rate Low Byte
Least significant byte, BRG[7:0], of the I2C Baud Rate Generator’s reload value.

Table 69. I2C Baud Rate High Byte Register (I2CBRH)

BITS 7 6 5 4 3 2 1 0

FIELD BRH

RESET 1 1 1 1 1 1 1 1

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR F53H

Table 70. I2C Baud Rate Low Byte Register (I2CBRL)

BITS 7 6 5 4 3 2 1 0

FIELD BRL

RESET 1 1 1 1 1 1 1 1

R/W R/W R/W R/W R/W R/W R/W R/W R/W

ADDR F54H

I2C Baud Rate (bits/s) System Clock Frequency (Hz)
4 BRG[15:0]×

----------------------------------------------------------------------------=
PS017609-0803 I2C Controller
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Figure 84. Flash Memory Arrangement 

Operation

The Flash Controller programs and erases the Flash memory. The Flash Controller pro-
vides the proper Flash controls and timing for byte programming, Page Erase, and Mass 
Erase of the Flash memory. The Flash Controller contains a protection mechanism, via the 
Flash Control register (FCTL) to prevent accidental programming or erasure. The Flow 
Chart in Figure 85 illustrates basic Flash Controller operation. The following subsections 
provide details on the various operations (Lock, Unlock, Byte Programming, Page Erase, 
and Mass Erase) listed in Figure 85.

64KB Flash
Program Memory
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128 Pages
512 Bytes per Page

01FFH
0200H

03FFH
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FDFFH
FE00H

FFFFH

0400H

05FFH
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FBFFH

Addresses
PS017610-0404 Flash Memory
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ister. When the Watchpoint event occurs, the Z8F640x family device enters Debug mode 
and the DBGMODE bit in the OCDCTL register becomes 1.

Runtime Counter
The On-Chip Debugger contains a 16-bit Runtime Counter. It counts system clock cycles 
between Breakpoints. The counter starts counting when the On-Chip Debugger leaves 
Debug mode and stops counting when it enters Debug mode again or when it reaches the 
maximum count of FFFFH. 

On-Chip Debugger Commands

The host communicates to the On-Chip Debugger by sending OCD commands using the 
DBG interface. During normal operation of the Z8F640x family device, only a subset of 
the OCD commands are available. In Debug mode, all OCD commands become available 
unless the user code and control registers are protected by programming the Read Protect 
Option Bit (RP). The Read Protect Option Bit prevents the code in memory from being 
read out of the Z8F640x family device. When this option is enabled, several of the OCD 
commands are disabled. Table 93 contains a summary of the On-Chip Debugger com-
mands. Each OCD command is described in further detail in the bulleted list following 
Table 93. Table 93 indicates those commands that operate when the Z8F640x family 
device is not in Debug mode (normal operation) and those commands that are disabled by 
programming the Read Protect Option Bit. 

Table 93. On-Chip Debugger Commands

Debug Command Command Byte 
Enabled when NOT 

in Debug mode?
Disabled by 

Read Protect Option Bit

Read OCD Revision 00H Yes -

Reserved 01H - -

Read OCD Status Register 02H Yes -

Read Runtime Counter 03H - -

Write OCD Control Register 04H Yes Cannot clear DBGMODE bit

Read OCD Control Register 05H Yes -

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
PS017610-0404 On-Chip Debugger
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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 FFH 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 (0AH)—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 <-- 0AH
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 (0BH)—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 FFH for the data.

DBG <-- 0BH
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 <-- 0CH
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
PS017610-0404 On-Chip Debugger
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DC Characteristics

Table 101 lists the DC characteristics of the Z8F640x family devices. All voltages are ref-
erenced to VSS, the primary system ground.  

Table 101. DC Characteristics

Symbol Parameter

TA = -400C to 1050C

Units ConditionsMinimum Typical Maximum

VDD Supply Voltage 3.0 – 3.6 V

VIL1 Low Level Input Voltage -0.3 – 0.3*VDD V For all input pins except RESET, 
DBG, and XIN.

VIL2 Low Level Input Voltage -0.3 – 0.2*VDD V For RESET, DBG, and XIN.

VIH1 High Level Input Voltage 0.7*VDD – 5.5 V Port A, C, D, E, F, and G pins.

VIH2 High Level Input Voltage 0.7*VDD – VDD+0.3 V Port B and H pins.

VIH3 High Level Input Voltage 0.8*VDD – VDD+0.3 V RESET, DBG, and XIN pins.

VOL1 Low Level Output Voltage – – 0.4 V VDD = 3.0V; IOL = 2mA
High Output Drive disabled.

VOH1 High Level Output Voltage 2.4 – – V VDD = 3.0V; IOH = -2mA
High Output Drive disabled.

VOL2 Low Level Output Voltage – – 0.6 V VDD = 3.3V; IOL = 20mA
High Output Drive enabled.
TA = -400C to +700C

VOL3 Low Level Output Voltage – – 0.6 V VDD = 3.3V; IOL = 15mA
High Output Drive enabled.
TA = 700C to +1050C

VOH2 High Level Output Voltage 2.4 – – V VDD = 3.3V; IOH = -20mA
High Output Drive enabled.
TA = -400C to +700C

VOH3 High Level Output Voltage 2.4 – – V VDD = 3.3V; IOH = -15mA
High Output Drive enabled.
TA = 700C to +1050C

IIL Input Leakage Current -5 – +5 µA VDD = 3.6V; 
VIN = VDD or VSS1

ITL Tri-State Leakage Current -5 – +5 µA VDD = 3.6V

CPAD GPIO Port Pad Capacitance – 8.02 – pF

CXIN XIN Pad Capacitance – 8.02 – pF

CXOUT XOUT Pad Capacitance – 9.52 – pF
PS017610-0404 Electrical Characteristics
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Writes to Single Address Before 
Next Erase

– – 2

Flash Row Program Time – – 8 ms Cumulative program time for 
single row cannot exceed limit 
before next erase. This parameter 
is only an issue when bypassing 
the Flash Controller. 

Data Retention 100 – – years 250C

Endurance 10,000 – – cycles Program / erase cycles

Table 105. Watch-Dog Timer Electrical Characteristics and Timing

Symbol Parameter

VDD = 3.0 - 3.6V
TA = -400C to 1050C

Units ConditionsMinimum Typical Maximum

FWDT WDT Oscillator Frequency 25 50 100 kHz

Table 106. Analog-to-Digital Converter Electrical Characteristics and Timing

Symbol Parameter

VDD = 3.0 - 3.6V
TA = -400C to 1050C

Units ConditionsMinimum Typical Maximum

Resolution – 10 – bits External VREF = 3.0V; 
RS <= 3.0kΩ

Differential Nonlinearity 
(DNL)

-1.0 – 1.0 LSB External VREF = 3.0V; 
RS <= 3.0kΩ

Integral Nonlinearity (INL) -3.0 – 3.0 LSB External VREF = 3.0V; 
RS <= 3.0kΩ

DC Offset Error -35 – 25 mV 80-pin QFP and 64-pin LQFP 
packages.

1 Analog source impedance affects the ADC offset voltage (because of pin leakage) and input settling time. 

Table 104. Flash Memory Electrical Characteristics and Timing (Continued)

Parameter

VDD = 3.0 - 3.6V
TA = -400C to 1050C

Units NotesMinimum Typical Maximum
PS017610-0404 Electrical Characteristics
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write program memory (0AH) 159
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write watchpoint (20H) 161

on-chip debugger 5
on-chip debugger (OCD) 151
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