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addresses outside the availabBlash memory addresses retuRf$i. Writing to these
unimplemented Program Memory addresses produces no &bt 5describes the
Program Memory Maps for the Z8 &ore! XP FO82A Sees products.

Table 5. Z8 Encore! XP FO82 A Series Program Memory Maps

Program Memory Address (Hex)

Function

Z8F082A and Z8F081A Products

0000 0001 Flash Option Bits

0002 0003 Reset Vector

0004 0005 WDT Interrupt Vector

0006 0007 lllegal Instruction Trap
0008 0037 Interrupt Vectors*

0038 0039 Reserved

003A 003D Oscillator Fail Trap Vectors
003E 1FFF Program Memory

Z8F042A and Z8F041A Products

0000 0001 Flash Option Bits

0002 0003 Reset Vector

0004 0005 WDT Interrupt Vector

0006 0007 Illegal Instruction Trap
0008 0037 Interrupt Vectors*

0038 0039 Reserved

003A 003D Oscillator Fail Trap Vectors
003E OFFF Program Memory

PS022825-0908
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Register Map

Table 7provides the address map for thegReer File of the Z8 Encore! ¥PF082A
Series devices. Not all devices and packagestin the Z8 Encore! XP FO82A Series
support the ADC, or all of the GPIO Por@®onsider registers famimplemented periph-
erals as Reserved.

Table 7. Register File Address Map

Address (Hex) Register Description Mnemonic Reset (Hex) Page No

General-Purpose RAM
Z8F082A/Z8F081A Devices

000 3FF General-Purpose Register File RAM XX

400 EFF Reserved XX
Z8F042A/Z8F041A Devices

000 3FF General-Purpose Register File RAM XX

400 EFF Reserved XX
Z8F022A/Z8F021A Devices

000 1FF General-Purpose Register File RAM XX

200 EFF Reserved XX
Z8F012A/Z8F011A Devices

000 OFF General-Purpose Register File RAM XX

100 EFF Reserved XX

Timer O

FOO Timer 0 High Byte TOH 00 87
FO1 Timer O Low Byte TOL 01 87
F02 Timer 0 Reload High Byte TORH FF 88
FO3 Timer O Reload Low Byte TORL FF 88
Fo4 Timer 0 PWM High Byte TOPWMH 00 88
FO05 Timer 0 PWM Low Byte TOPWML 00 89
F06 Timer 0 Control 0 TOCTLO 00 83
FO7 Timer 0 Control 1 TOCTL1 00 84
Timer 1

FO8 Timer 1 High Byte T1H 00 87
F09 Timer 1 Low Byte TIiL 01 87
FOA Timer 1 Reload High Byte T1RH FF 88

XX=Undefined

PS022825-0908 Register Map
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Table 14. Port Alternate Function Mapping (Non 8-Pin Parts) (Continued)

Alternate Function

Port Pin Mnemonic Alternate Function Description Set Register AFS1
Port B PBO Reserved AFS1[0]: 0
ANAO/AMPOUT  ADC Analog Input/LPO Output AFS1[0]: 1
PB1 Reserved AFS1[1]: 0
ANAL/AMPINN  ADC Analog Input/LPO Input (N) AFS1[1]: 1
PB2 Reserved AFS1[2]: 0
ANA2/AMPINP  ADC Analog Input/LPO Input (P) AFS1[2]: 1
PB3 CLKIN External Clock Input AFS1[3]: 0
ANAS ADC Analog Input AFS1[3]: 1
PB4 Reserved AFS1[4]: 0
ANA7 ADC Analog Input AFS1[4]: 1
PB5 Reserved AFS1[5]: 0
VREF* ADC Voltage Reference AFS1[5]: 1
PB6 Reserved AFS1[6]: 0
Reserved AFS1[6]: 1
PB7 Reserved AFS1[7]: 0
Reserved AFS1[7]: 1

Note: Because there are at most two choices of alternate function for any pin of Port B, the Alternate Function Set
register AFS2 is not used to select the function. Also, alternate function selection as described in Port A D
Alternate Function Sub-Registers on page 47 must also be enabled.

* VREF is available on PB5 in 28-pin products only.

PS022825-0908
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PAFS1[7:0] Port Alternate Function Set 1
0 = Port Alternate Function selected as definetainle 14andTable 150n page 44.
1 = Port Alternate Function selected as definethinle 14andTable 150n page 44.

Port A D Alternate Function Set 2 Sub-Registers

The Port A D Alternate Funtion Set 2 sub-registeféble 26 is accessed through the
Port A D Control register by writing8H to the Port A D Address register. The Alternate
Function Set 2 sub-registers selects the alterfiuaiction available at a port pin. Alternate
Functions selected by setting or cleaduniig of this register is defined fable 15

} Note: Alternate function selection on port pins must also be enabled as descriBed i D
Alternate Function Sub-Registesn page 47

Table 26. Port A D Alternate Function Set 2 Sub-Registers (PXAFS2)

BITS 7 6 5 4 3 2 1 0
FIELD PAFS27 | PAFS26 | PAFS25 | PAFS24 | PAFS23 | PAFS22 | PAFS21 | PAFS20
RESET O0H (all ports of 20/28 pin devices); 04H (Port A of 8-pin device)

R/W R/W R/W R/W R/W R/W R/W R/W R/W
ADDR If 08H in Port A D Address Register, access ible through the Port A D Control Register

PAFS2[7:0] Port Alternate Function Set 2
0 = Port Alternate Function selected as definethinle 15
1 = Port Alternate Function selected as definethinle 15

Port A C Input Data Registers

Reading from the Port A Gnput Data registersT@ble 27 returns the sampled values

from the corresponding portns. The Port A C Input Data registers are read-only. The

value returned for any unused ports is 0. Unused ports include those missing on the 8- and
28-pin packages, as well as those missinghe ADC-enabled 28-pin packages.

Table 27. Port A C Input Data Registers (PxIN)

BITS 7 6 5 4 3 2 1 0
FIELD PIN7 PIN6 PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
R/W R R R R R R R R
ADDR FD2H, FD6H, FDAH

X = Undefined.

PS022825-0908 General-Purpose Input/Output
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Interrupt Controller

The interrupt controller on the Z8 Encore! XB82A Series products prioritizes the inter-
rupt requests from then-chip peripherals and the GPIO port pins. The features of inter-
rupt controller include:
20 possible interrupt source&hvl8 unique interrupt vectors:
Twelve GPIO port pin interrupt souws (two interrupt vectors are shared).
Eight on-chip peripheral interrupt sources (two interrupt vectors are shared).

Flexible GPIO interrupts:
Eight selectable rising arfdlling edge GPIO interrupts.
Four dual-edge interrupts.

Three levels of individually programmable interrupt priority.
Watchdog Timer and LVD can be capfired to generate an interrupt.
Supports vectored as well as polled interrupts

Interrupt requests (IRQs) allow peripheral @eg to suspend CPU opé&on in an orderly
manner and force the CPU to start an intersgptice routine (ISR). Usually this interrupt
service routine is involved witthhe exchange of data, statnformation, or control infor-
mation between the CPU and the interruppiegpheral. When the service routine is
completed, the CPU returns to theeggition from which it was interrupted.

The eZ8 CPU supports both vectored and polled interrupt handling. For polled interrupts,
the interrupt controller has no effect on opiera For more information on interrupt ser-
vicing by the eZ8 CPU, refer 28 CPU Core User Manual (UM0128yailable for

download atvww.zilog.com

Interrupt Vector Listing

Table 320n page 56 lists all of the interruptsadable in order of priority. The interrupt
vector is stored with the most-significdoyte (MSB) at theven Program Memory
address and the least-significant byt8B) at the following odd Program Memory
address.

} Note: Some port interrupts are not available on the 8- and 20-pin packages. The ADC interrupt
is unavailable on devices not containing an ADC.

PS022825-0908 Interrupt Controller
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Table 39. IRQ1 Enable and Priority Encoding

IRQ1ENH[x] IRQ1ENL[x] Priority Description

0 0 Disabled Disabled

0 1 Level 1 Low

1 0 Level 2 Medium

1 1 Level 3 High

where x indicates the register bits from 0 7.
Table 40. IRQ1 Enable High Bit Register (IRQ1ENH)
BITS 7 6 5 4 3 2 1 0
FIELD PA7VENH | PAGCENH | PASENH | PAAENH | PA3ENH | PA2ENH | PAL1ENH | PAOENH
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 FC4H

PA7VENH Port A Bit[7] or LVD In terrupt Request Enable High Bit
PAG6CENH Port A Bit[7] or Comparator Interrupt Request Enable High Bit
PAXENH Port A Bit[ X] Interrupt Request Enable High Bit

See Shared Interrupt Select (IRQSS) register for selection of either the LVD or the
comparator as the interrupt source.

Table 41. IRQ1 Enable Low Bit Register (IRQ1ENL)

BITS 7 6 5 4 3 2 1 0
FIELD PA7VENL | PAGCENL | PASENL | PA4ENL | PA3ENL | PA2ENL | PAL1ENL | PAOENL
RESET 0 0 0 0 0 0 0 0
R/W R/W R/IW R/W R/W R/W R/W R/W R/W
ADDR FC5H

PS022825-0908

PA7VENL Port A Bit[7] or LVD Interrupt Request Enable Low Bit
PAGCENL Port A Bit[6] or Comparator Interrupt RequegEnable Low Bit
PAXENL Port A Bit[ X] Interrupt RequdsEnable Low Bit

Interrupt Controller
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Watchdog Timer

The Watchdog Timer (WDT) protects againstrapt or unreliable software, power faults,
and other system-level problemvhich may place the Z8 Encore! Xmr082A Series
devices into unsuitable operating states. The features of Watchdog Timer include:

On-chip RC oscillator.
A selectable time-out response: reset or interrupt.

24-bit programmable time-out value.

Operation

The Watchdog Timer is a oneeghimer that resets or inteipts the Z8 Encore! XP FO82A
Series devices when the WDT reaches its teathdaunt. The Watchdog Timer uses a ded-
icated on-chip RC oscillator &s clock source. The Watchddgmer operates in only two
modes: ON and OFF. Once enabled, it alwaymtoand must be freshed to prevent a
time-out. Perform an enable by executing WDT instruction or by setting the WDT_AO
Flash Option Bit. The WDT_AO bit forcesetWatchdog Timer to operate immediately
upon reset, even if a WDT imgttion has not been executed.

The Watchdog Timer is a 24-bi#loadable downcounter thages three 8-bit registers in
the eZ8 CPU register space to set the rel@dgle. The nominal WDT time-out period is
described by th#llowing equation:

WDT Time-out Period (ms) = WDT Rell%ad Value
where the WDT reload value is the duai value of the 24-bit value given by
{WDTUJ7:0], WDTH][7:0], WDTL[7:0]} and the typical Watchdog Timer RC oscillator
frequency is 10 kHz. The Watchdog Timoannot be refregtd after it reache®0002H .
The WDT Reload Value must tibe set to values belo®0004H . Table 56provides
information about approxiate time-out delays for the minimum and maximum WDT
reload values.

Table 56. Watchdog Timer Approximate Time-Out Delays

Approximate Time-Out Delay

(with 10 kHz typical WDT oscillator frequency)
WDT Reload Value WDT Reload Value

(Hex) (Decimal) Typical Description
000004 4 400 ps Minimum time-out delay
FFFFFF 16,777,215 28 minutes Maximum time-out delay

PS022825-0908 Watchdog Timer
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WDT Reset in Normal Operation

If configured to generate a Reset when atmat occurs, the Watchdog Timer forces the
device into the System Reset state. TheTVéatus bit in the Reset Status (RSTSTAT)
register is set to 1. For more information on system reseRessst, Stop Mode Recovery,
and Low Voltage Detectioon page 23.

WDT Reset in STOP Mode

If configured to generate a Reset when a toueeccurs and the device is in STOP mode,
the Watchdog Timer initiates%top Mode Recovery. Bothe WDT status bit and the
STOPDiIt in the Reset Status (RSTSTAT) regrstre set to 1 following WDT time-out in
STOP mode.

Watchdog Timer Reload Unlock Sequence

Writing the unlock sequence tile Watchdog Timer (WDTCTLEontrol register address
unlocks the three Watdog Timer Reload Byte registers (WDTU, WDTH, and WDTL) to
allow changes to the time-out period. Thesie operations to the WDTCTL register
address produce no effect on the bitthm WDTCTL register. The locking mechanism
prevents spurious writes the Reload registers. Followelsteps below to unlock the
Watchdog Timer Reload Byte regist€v8DTU, WDTH, and WDOTL) for write access.

1. Write 594 to the Watchdog Timer Control register (WDTCTL).
2. Write AAH to the Watchdog Timer Control register (WDTCTL).

3. Write the Watchdog Timer Reload Upite register (WDTU) with the desired
time-out value.

4. Write the Watchdog Timer Reload Higlyte register (WDTH) with the desired
time-out value.

5. Write the Watchdog Timer Reload LowtByregister (WDTL) with the desired
time-out value.

All three Watchdog Timer Reload registers mustwritten in the order just listed. There
must be no other register writes between each of these operations. If a register write
occurs, the lock state machine resets and mbguwrites can occur unless the sequence is
restarted. The value in the Watchdog TimeloRe registers is loaded into the counter
when the Watchdog Timer igst enabled and every time a WDT instruction is executed.

Watchdog Timer Calibration

Due to its extremely low opating current, th&/atchdog Timer oscillator is somewhat
inaccurate. This variation can be correcteidgighe calibration data stored in the Flash
Information Page (seEable 97andTable 98on page 165). Loading these values into the

PS022825-0908 Watchdog Timer
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0 = No framing error occurred.
1 = A framing error occurred.

BRKD Break Detect

This bit indicates that a break occurred. Ifda¢a bits, parity/multipcessor bit, and Stop
bit(s) are all Os this bit is set to 1. Reapthe 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 Daggister is empty and ready for additional
data. Writing to the UART TransmiData 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 regist 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 terns the level of the CTSignal. This signal is active Low.

UART Status 1 Register

This register contains multipressor control and status bits.

Table 64. UART Status 1 Register (UOSTAT1)

BITS 7 6 3 2 1 0
FIELD Reserved NEWFRM | MPRX
RESET 0 0 0 0 0 0
R/W R R R/W R/W R R
ADDR F44H

PS022825-0908

Reserved Must be 0.

NEWFRM Status bit denoting the start oh new frame. Reading the UART Receive
Data register resets this bit to 0.

0 = The current byte is not tlfiest data byte of a new frame.

1 = The current byte is thadt data byte of a new frame.

Universal Asynchronous Receiver/Transmitter
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3. Write to theADC Control Register @o configure the ADC fiocontinuous conversion.

The bit fields in the ADC Control gister may be written simultaneously:

Write to theANAIN[3:0] field to select from the available analog input
sources (different input pins available depending on the device).

SetCONTto 1 to select continuous conversion.

If the internal VREF must be output to a pin, setREEEXThit to 1. The
internal voltage reference siube enabled in this case.

Write theREFSELLDbit of the pair REFSELH, REFSELL} to select the
internal voltage reference level ordisable the intemd reference. The
REFSELHbit is contained iADC Control/Status Register 1

SetCENto 1 to start the conversions.

4. When the first conversion in continuay®eration is complete (after 5129 system

clock cycles, plus the 40 cycles for povup, if necessary), the ADC control logic
performs the following operations:

CENresets to 0 to indicate tfiest conversion is complet€ENremains 0 for
all subsequent conversions in continuous operation.

An interrupt request is sent to th@errupt Controlleto indicate the
conversion is complete.

The ADC writes a new data result every 256 system clock cycles. For each completed
conversion, the ADC control logjgerforms the following operations:
Writes the 13-bit two s complement result to {ADCD_H[7:0],
ADCD_L[7:3]}.
Sends an interrupt request to theetrupt Controller denoting conversion
complete.

To disable continuous conversion, clear@@NThit in the ADC Control Register
to O.

Interrupts

The ADC is able to interrupt the CPU wheaconversion has beeompleted. When the
ADC is disabled, no new interrupts are assettesvever, an interrupt pending when the
ADC is disabled is not cleared.

Calibration and Compensation

PS022825-0908

The Z8 Encore! XP FO82A Series ADC is factory caiited for offset error and gain
error, with the compensation data store&lesh memory. Alternataly, you can perform
your own calibration, storing the values iflash themselves. Thirdly, the user code can
perform a manual offset calibration during DIFFERENTIAL mode operation.

Analog-to-Digital Converter
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Operation

The Flash Controller programs and erasest-memory. The Flash Controller provides

the proper Flash controls and timing Byte Programming, Page Erase, and Mass Erase
of Flash memory.

The Flash Controller contains several protecmechanisms to prevent accidental pro-

gramming or erasure. These mechanism opemathe page, sectand full-memory lev-
els.

The Flow Chart irFigure 22displays basic Flash Contralleperation. The following sub-
sections provide details abdbe various operations (Lockinlock, Byte Programming,

Page Protect, Page Unprotect, Page SdPagje Erase, and Mass Erase) displayed in
Figure 22

PS022825-0908 Flash Memory
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Figure 22. Flash Controller Operation Flow Chart
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Flash Option Bits

Programmable Flash option bits allogen configuration of certain aspects of

Z8 Encore! XP F082A Series operation. The feature configuration data is stored in the
Flash program memory and loaded into holdiegisters during Reset. The features avail-
able for control through the Flash Option Bits include:

Watchdog Timer time-out response st interrupt or system reset
Watchdog Timer always on (enabled at Reset)
The ability to prevent unwanted read asct user code in Program Memory

The ability to prevent accidaitprogramming and erasure of all or a portion of the
user code in Program Memory

Voltage Brownout configuration-alwaysasied or disabled during STOP mode to
reduce STOP mode power consumption

Oscillator mode selection-for high, mediuamd low power crystal oscillators, or
external RC oscillator

Factory trimming information for the inteahprecision oscillator and low voltage
detection

Factory calibration valudser ADC, temperature sensor, and Watchdog Timer
compensation

Factory serialization and randa®d lot identifier (optional)
Operation

Option Bit Configuration By Reset

Each time the Flash Option Bits are programmeerased, the device must be Reset for
the change to take effect. During any regedration (System Reset, Power-On Reset, or
Stop Mode Recovery), the Flash OptioitsBare automatically read from the Flash
Program Memory and written to Opti@onfiguration registers. The Option
Configuration registers control operationtioé devices within the Z8 Encore! XP FO82A
Series. Option Bit control is established befthe device exits Reset and the eZ8 CPU
begins code execution. The Option Configuratiegisters are not part of the Register File
and are not accessible for read or write access.

PS022825-0908 Flash Option Bits
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resides in working register RO. The bit @islof this status byte are definedliable 103
The contents of the status byte are unfifor write operationt® illegal addresses.
Also, user code must pop the aglel and data bytes off the stack.

The write routine uses 13 bytesstack space in addition to the two bytes of address and
data pushed by the user.ffizient memory must be available for this stack usage.

Because of the Flash memory architecture, NVDS writes exhibit a non-uniform execution
time. In general, a write takes 24 (assuming a 20 MHz system clock). Every 400 to

500 writes, however, a mainter@e operation is necessary. In this rare occurrence, the
write takes up to 61 ms to complete. Slowgstem clock speeds result in proportionally
higher execution times.

NVDS byte writes to invalid addresses (thegeeeding the NVDS array size) have no
effect. lllegal write operations have qu& execution time.

Table 103. Write Status Byte

BITS 7 6 5 4 3 2 1 0

FIELD Reserved RCPY PF AWE DWE

DEFAULT 0 0 0 0 0 0 0 0

VALUE
Reserved Must be 0.
RCPY Recopy Subroutine Executed
A recopy subroutine was executed. Theseatpmrs take significantly longer than a
normal write operation.
PF Power Failure Indicator
A power failure or system reset occurred dgrihe most recent attempted write to the
NVDS array.
AW Address Write Error
An address byte failure occurred during thest recent attempted write to the NVDS
array.
DWE Data Write Error
A data byte failure occurred during the shoecent attempted write to the NVDS
array.

Byte Read

PS022825-0908

To read a byte from the NVDS array, usedeonust first push the address onto the stack.
User code issues@ALL instruction to the address ofthyte-read routine (0x1000). At
the return from the sub-routiniae read byte resides in wang register RO, and the read
status byte resides in working register R1. @tretents of the status byte are undefined for

Non-Volatile Data Storage
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Notation Description

Operand Range

b Bit b b represents a value from 0 to 7 (000B to 111B).

cc Condition Code Refer to Condition Codes section in the eZ8
CPU Core User Manual (UM0128).

DA Direct Address Addrs Addrs. represents a number in the range of
0000H to FFFFH

ER Extended Addressing Register Reg Reg. represents a number in the range of 000H
to FFFH

IM Immediate Data #Data Data is a number between 00H to FFH

Ir Indirect Working Register @Rn n=015

IR Indirect Register @Reg Reg. represents a number in the range of 00H
to FFH

Irr Indirect Working Register Pair @RRp p=0,24,6,8,10, 12, 0or 14

IRR Indirect Register Pair @Reg Reg. represents an even number in the range
OOH to FEH

p Polarity p Polarity is a single bit binary value of either 0B
or 1B.

r Working Register Rn n=0 15

R Register Reg Reg. represents a number in the range of O0H
to FFH

RA Relative Address X X represents an index in the range of +127 to
128 which is an offset relative to the address of
the next instruction

rr Working Register Pair RRp p=0,24,6,8,10, 12, 0or 14

RR Register Pair Reg Reg. represents an even number in the range of
OOH to FEH

Vector Vector Address Vector Vector represents a number in the range of 00H
to FFH

X Indexed #Index The register or register pair to be indexed is

offset by the signed Index value (#Index) in a
+127 to
-128 range.

Table 115lists additional symboils #t are used throughoutgttnstruction Summary and

Instruction Set Description sections.

PS022825-0908
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Table 124. eZ8 CPU Instruction Summary (Continued)

Assembly Symbolic Address Mode Opcode(s) Flags Fetch Instr.
Mnemonic Operation dst  src (Hex)y C Z S V D H Cycles Cycles
RR dst R EO ook ook ox 2 2
|>|D7|D6|Ds|Dz;|s|?3|D2|Dl|Do IR E1l 2 3
RRC dst R co P 5 5
b7 DSDtDD 0 R c1 > 3
SBC dst, src dst«dst src-C r r 32 * % ok % 1 % 2 3
r Ir 33 2 4
R R 34 3 3
R IR 35 3 4
R IM 36 3 3
IR IM 37 3 4
SBCX dst, src dst < dst src-C ER ER 38 * % % % 1 % 4 3
ER IM 39 4 3
SCF Ce1 DF 1 1 2
SRA dst R DO I 0 2 2
mqospzﬁspzpqoo IR D1 2 3
SRL dst IO o o o7/ oE o7 316 R 1IFCO * * 0 * 3 2
o IR 1FC1 3 3
SRP src RP « src M 01 2 2
STOP STOP Mode 6F 1 2
SUB dst, src dst < dst src r r 22 A 2 3
r Ir 23 2 4
R R 24 3 3
R IR 25 3 4
R IM 26 3 3
IR IM 27 3 4
Flags Notation: * = Value is a function of the result of the operation. 0=Resetto 0
= Unaffected 1=Setto 1
X = Undefined

PS022825-0908 eZ8 CPU Instruction Set
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Figure 33displays the typical current consumjpti@hile operating Wh all peripherals
disabled, at 30 "C, versus the system clock frequency.

Typical Supply Current - Active Mode

—— VDD = 3.60V / 30C
—— VDD = 3.30V/ 30C
VDD = 2.70V / 30C

IDD (mA)

0 5 10 15 20
Freq (MHz)

Figure 33. Typical Active Mode | pp Versus System Clock Frequency

PS022825-0908 Electrical Characteristics
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Table 132. Flash Memory Electrical Characteristics and Timing

Vpp=27Vto3.6V
Tp=-40 Cto+105 C
(unless otherwise stated)

Parameter Minimum Typical Maximum Units Notes
Flash Byte Read Time 100 ns

Flash Byte Program Time 20 40 S

Flash Page Erase Time 10 ms

Flash Mass Erase Time 200 ms

Writes to Single Address 2

Before Next Erase

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 25 C
Endurance 10,000 cycles Program/erase cycles
Table 133. Watchdog Timer Electrical Characteristics and Timing
Vpp=27Vt03.6V
Tp=-40 Cto +105 C
(unless otherwise stated)
Symbol Parameter Minimum Typical Maximum Units Conditions
FwpT WDT Oscillator Frequency 10 kHz
FwbT WDT Oscillator Error +50 %
TwoTtcaL WDT Calibrated Timeout 0.98 1 1.02 S Vpp=33YV;
Tpo=30 C
0.70 1 1.30 S Vpp=27Vto36V
Tpo=0Cto70 C
0.50 1 1.50 S Vpp=27Vto36V

Tpo=-40 Cto+105 C
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Figure 34. Port Input Sample Timing
Table 139. GPIO Port Input Timing
Delay (ns)
Parameter Abbreviation Minimum Maximum
Ts port  PortInput Transition to XIN Rise Setup Time 5
(Not pictured)
T porT  XIN Rise to Port Input Transition Hold Time 0
(Not pictured)
TsMvr GPIO Port Pin Pulse Width to ensure Stop Mode lus
Recovery

(for GPIO Port Pins enabled as SMR sources)
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