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Table 9. Reset and Stop Mode Recovery Characteristics and Latency

Reset Characteristics and Latency

Reset eZ8
Type Control Registers CPU Reset Latency (Delay)
System Reset (as applicable) Reset 66 Internal Precision Oscillator Cycles
Reset
Stop Mode Unaffected, except Reset 66 Internal Precision Oscillator Cycles
Recovery WDT_CTL and OSC_CTL + |PO startup time

registers

During a System Reset or Stop Mode Recovery, the IPO requires 4 ps to start up. Then the
78 Encore! XP F0823 Series device is held in Reset for 66 cycles of the Internal Precision
Oscillator. If the crystal oscillator is enabled in the Flash option bits, this reset period is
increased to 5000 IPO cycles. When a reset occurs because of a low voltage condition or
Power-On Reset, this delay is measured from the time that the supply voltage first exceeds
the POR level. If the external pin reset remains asserted at the end of the reset period, the
device remains in reset until the pin is deasserted.

At the beginning of Reset, all GPIO pins are configured as inputs with pull-up resistor
disabled.

During Reset, the eZ8 CPU and on-chip peripherals are idle; however, the on-chip crystal
oscillator and Watchdog Timer oscillator continue to run.

Upon Reset, control registers within the Register File that have a defined Reset value are
loaded with their reset values. Other control registers (including the Stack Pointer, Regis-
ter Pointer, and Flags) and general-purpose RAM are undefined following Reset. The eZ8
CPU fetches the Reset vector at Program Memory addresses 0002H and 0003H and loads
that value into the Program Counter. Program execution begins at the Reset vector
address.

When the control registers are re-initialized by a system reset, the system clock after reset
is always the IPO. The software must reconfigure the oscillator control block, such that the
correct system clock source is enabled and selected.

Reset Sources

PS024314-0308

Table 10 lists the possible sources of a System Reset.

Reset and Stop Mode Recovery
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Table 16. Port Alternate Function Mapping (8-Pin Parts)
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ILog|,

Alternate
Function
Alternate Select
Alternate Function Function Select Register
Port Pin Mnemonic Description Register AFS1 AFS2

PortA PAO TOIN Timer O Input AFS1[0]: 0 AFS2[0]: 0
Reserved AFS1[0]: 0 AFS2[0]: 1
Reserved AFS1[0]: 1 AFS2[0]: 0
TOOUT Timer 0 Output Complement ~ AFS1[0]: 1 AFS2[0]: 1
PA1 TOOUT Timer 0 Output AFS1[1]: 0 AFS2[1]: 0
Reserved AFS1[1]: 0 AFS2[1]: 1
CLKIN External Clock Input AFS1[1]: 1 AFS2[1]: 0
Analog Functions* ADC Analog Input/VREF AFS1[1]: 1 AFS2[1]: 1
PA2 DEO UART 0 Driver Enable AFS1[2]: 0 AFS2[2]: 0
RESET External Reset AFS1[2]: 0 AFS2[2]: 1
T10UT Timer 1 Output AFS1[2]: 1 AFS2[2]: 0
Reserved AFS1[2]: 1 AFS2[2]: 1
PA3 CTSO UART 0 Clear to Send AFS1[3]: 0 AFS2[3]: 0
couT Comparator Output AFS1[3]: 0 AFS2[3]: 1
T1IN Timer 1 Input AFS1[3]: 1 AFS2[3]: 0
Analog Functions* ADC Analog Input AFS1[3]: 1 AFS2[3]: 1
PA4 RXDO UART 0 Receive Data AFS1[4]: 0 AFS2[4]: 0
Reserved AFS1[4]: 0 AFS2[4]: 1
Reserved AFS1[4]: 1 AFS2[4]: 0
Analog Functions* ADC/Comparator Input (N) AFS1[4]: 1 AFS2[4]: 1
PA5 TXDO UART 0 Transmit Data AFS1[5]: 0 AFS2[5]: 0
T10UT Timer 1 Output Complement ~ AFS1[5]: 0 AFS2[5]: 1
Reserved AFS1[5]: 1 AFS2[5]: 0
Analog Functions* ADC/Comparator Input (P) AFS1[5]: 1 AFS2[5]: 1

Note: * Analog Functions include ADC inputs, ADC reference and comparator inputs. Also, alternate function selection

as described in Port A—C Alternate Function Sub-Registers must be enabled.

PS024314-0308
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Table 19. Port A-C Control Registers (PxCTL)

BITS 7 6 5 4 3 2 1 0
FIELD PCTL

RESET 00H

RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR FD1H, FD5H, FD9H

PCTL[7:0]—Port Control

The Port Control register provides access to all sub-registers that configure the GPIO Port

operation.

Port A-C Data Direction Sub-Registers

The Port A—C Data Direction sub-register is accessed through the Port A—C Control
register by writing O1H to the Port A—C Address register (Table 20).

Table 20. Port A-C Data Direction Sub-Registers (PxDD)

BITS 7 6 5 4 3 2 1 0
FIELD DD7 DD6 DD5 DD4 DD3 DD2 DD1 DDO
RESET 1 1 1 1 1 1 1 1
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR If 01H in Port A—C Address Register, accessible through the Port A—-C Control Register

DDJ[7:0]—Data Direction

These bits control the direction of the associated port pin. Port Alternate Function
operation overrides the Data Direction register setting.

0 = Output. Data in the Port A—C Output Data register is driven onto the port pin.

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

Port A-C Alternate Function Sub-Registers

PS024314

-0308

The Port A—C Alternate Function sub-register (Table 21) is accessed through the Port A—C
Control register by writing 02H to the Port A—C Address register. The Port A—C Alternate
Function sub-registers enable the alternate function selection on pins. If disabled, pins
functions as GPIO. If enabled, select one of four alternate functions using alternate
function set subregisters 1 and 2 as described in the Port A—C Alternate Function Set 1
Sub-Registers on page 48 and Port A—C Alternate Function Set 2 Sub-Registers on

General-Purpose Input/Output



Table 21. Port A—C Alternate Function Sub-Registers (PxAF)

page 49. See GPIO Alternate Functions on page 36 to determine the alternate

function associated with each port pin.

A Caution:

Z8 Encore! XP® F0823 Series
Product Specification

Do not enable alternate functions for GPIO port pins for which there is no
associated alternate function. Failure to follow this guideline can result in

unpredictable operation.

BITS 7 6 5 4 3 2 1 0
FIELD AF7 AF6 AF5 AF4 AF3 AF2 AF1 AFO
RESET 00H (Ports A—C); 04H (Port A of 8-pin device)

R/W R/W

ADDR If 02H in Port A-C Address Register, accessible through the Port A—C Control Register

AF[7:0]—Port Alternate Function enabled

0 = The port pin is in normal mode and the DDX bit in the Port A—C Data Direction sub-

register determines the direction of the pin.
1 = The alternate function selected through Alternate Function Set sub-registers is
enabled. Port pin operation is controlled by the alternate function.

Port A-C Output Control Sub-Registers

The Port A—C Output Control sub-register (Table 22) is accessed through the Port A—C
Control register by writing 03H to the Port A—C Address register. Setting the bits in the
Port A—C Output Control sub-registers to 1 configures the specified port pins for open-
drain operation. These sub-registers affect the pins directly and, as a result, alternate

functions are also affected.

Table 22. Port A—C Output Control Sub-Registers (PxOC)

BITS 7 6 5 4 3 2 1 0
FIELD POC7 POC6 POC5 POC4 POC3 POC2 POCH1 POCO
RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/W R/W R/W R/W
ADDR If 03H in Port A—C Address Register, accessible through the Port A—-C Control Register

POC[7:0]—Port Output Control

These bits function independently of the alternate function bit and always disable the

drains if set to 1.

PS024314-0308
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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-C Pull-up Enable Sub-Registers

The Port A—C Pull-up Enable sub-register (Table 25) is accessed through the Port A—C
Control register by writing 06H to the Port A—C Address register. Setting the bits in the
Port A—C Pull-up Enable sub-registers enables a weak internal resistive pull-up on the
specified Port pins.

Table 25. Port A—C Pull-Up Enable Sub-Registers (PxPUE)

BITS 7 6 5 4 3 2 1 0
FIELD PPUE7 PPUES6 PPUE5 PPUE4 PPUE3 PPUE2 PPUE1 PPUEO
RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/IW R/W R/W R/W R/W
ADDR If 06H in Port A—C Address Register, accessible through the Port A—C Control Register
PPUE[7:0]—Port Pull-up Enabled
0 = The weak pull-up on the Port pin is disabled.
1 = The weak pull-up on the Port pin is enabled.
Port A-C Alternate Function Set 1 Sub-Registers
The Port A—C Alternate Function Setl sub-register (Table 26) is accessed through the Port
A-C Control register by writing 07H to the Port A—C Address register. The Alternate
Function Set 1 sub-registers selects the alternate function available at a port pin. Alternate
Functions selected by setting or clearing bits of this register are defined in GPIO Alternate
Functions on page 36.
} Note:  Alternate function selection on port pins must also be enabled as described in Port A—C

PS024314-0308

Alternate Function Sub-Registers on page 45.
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Table 28. Port A—C Input Data Registers (PxIN)
BITS 7 6 5 4 3 2 1 0
FIELD PIN7 PING PIN5 PIN4 PIN3 PIN2 PIN1 PINO
RESET X X X X X X X X
RIW R R R R R R R R
ADDR FD2H, FD6H, FDAH
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)
Port A-C Output Data Register
The Port A—C Output Data register (Table 29) controls the output data to the pins.
Table 29. Port A—C Output Data Register (PxOUT)
BITS 7 6 5 4 3 2 1 0
FIELD POUT7 POUT6 POUT5 POUT4 POUT3 POUT2 POUT1 POUTO
RESET 0 0 0 0 0 0 0 0
RIW R/W R/W R/W R/W R/IW R/W R/W R/W
ADDR FD3H, FD7H, FDBH

LED Drive Enable Register

POUT[7:0]—Port Output Data

These bits contain the data to be driven to the port pins. The values are only driven if the
corresponding pin is configured as an output and the pin is not configured for alternate

function operation.

0 = Drive a logical 0 (Low).
1 = Drive a logical 1 (High). High value is not driven if the drain has been disabled by
setting the corresponding Port Output Control register bit to 1.

The LED Drive Enable register (Table 30) activates the controlled current drive. The Port
C pin must first be enabled by setting the Alternate Function register to select the LED

function.

PS024314-0308
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. To avoid missing interrupts, use the following coding style to clear bits in the Interrupt
A Caution: _
Request 0 register:

Good coding style that avoids lost interrupt requests:
ANDX IRQ0, MASK

Software Interrupt Assertion

Program code generates interrupts directly. Writing a 1 to the correct bit in the Interrupt
Request register triggers an interrupt (assuming that interrupt is enabled). When the inter-
rupt request is acknowledged by the eZ8 CPU, the bit in the Interrupt Request register is
automatically cleared to 0.

A Caution: The following coding style used to generate software interrupts by setting bits in the
Interrupt Request registers is not recommended. All incoming interrupts received
between execution of the first LDX command and the final LDX command are lost.

Poor coding style that can result in lost interrupt requests:
LDX r0, IRQO
OR 10, MASK
LDX IRQO, r0

A Caution: 7o avoid missing interrupts, use the following coding style to set bits in the Interrupt
Request registers:

Good coding style that avoids lost interrupt requests:
ORX IRQ0, MASK

Watchdog Timer Interrupt Assertion

The Watchdog Timer interrupt behavior is different from interrupts generated by other
sources. The Watchdog Timer continues to assert an interrupt as long as the timeout condi-
tion continues. As it operates on a different (and usually slower) clock domain than the
rest of the device, the Watchdog Timer continues to assert this interrupt for many system
clocks until the counter rolls over.

A Caution: 7o avoid re-triggerings of the Watchdog Timer interrupt after exiting the associated in-
terrupt service routine, it is recommended that the service routine continues to read from
the RSTSTAT register until the \NDT bit is cleared as given in the following coding
sample:

CLEARWDT:

LDX r0, RSTSTAT ; read reset status register to clear wdt
bi t

BTIJNZ 5, r0, CLEARWDT ; loop until bit is cleared

PS024314-0308 Interrupt Controller
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Table 41. IRQ1 Enable High Bit Register (IRQ1ENH)

BITS 7 6 5 4 3 2 1 0
FIELD PA7VENH | PAGCENH | PASENH | PA4AENH | PA3ENH | PA2ENH | PATENH | 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] Interrupt Request Enable High Bit

PA6CENH—Port A Bit[7] or Comparator Interrupt Request Enable High Bit
PAXENH—Port A Bit[x] Interrupt Request Enable High Bit

For selection of Port A as the interrupt source, see Shared Interrupt Select Register on
page 64.

Table 42. IRQ1 Enable Low Bit Register (IRQ1ENL)

BITS 7 6 5 4 3 2 1 0
FIELD PA7VENL | PAGCENL | PASENL | PA4AENL | PA3BENL | PA2ENL | PA1ENL | PAOENL
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 FCS5H

PS024314-0308

PA7VENH—Port A Bit[7] Interrupt Request Enable Low Bit
PA6CENH—Port A Bit[6] or Comparator Interrupt Request Enable Low Bit
PAXENL—Port A Bit[x] Interrupt Request Enable Low Bit

IRQ2 Enable High and Low Bit Registers

Table 43 describes the priority control for IRQ2. The IRQ2 Enable High and Low Bit
registers (Table 44 and Table 45) form a priority encoded enabling for interrupts in the
Interrupt Request 2 register. Priority is generated by setting bits in each register.

Table 43. IRQ2 Enable and Priority Encoding

IRQ2ENH[x] IRQ2ENL[x] Priority Description
0 0 Disabled Disabled
0 1 Level 1 Low
1 0 Level 2 Nominal

Interrupt Controller
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Table 43. IRQ2 Enable and Priority Encoding (Continued)

IRQ2ENH[x] IRQ2ENL[x] Priority Description
1 1 Level 3 High

where x indicates the register bits from 0-7.
Table 44. IRQ2 Enable High Bit Register (IRQ2ENH)
BITS 7 6 5 4 3 2 1 0
FIELD Reserved C3ENH C2ENH C1ENH COENH
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 FC7H

Reserved—Must be 0

C3ENH—Port C3 Interrupt Request Enable High Bit

C2ENH—Port C2 Interrupt Request Enable High Bit

C1ENH—Port C1 Interrupt Request Enable High Bit

COENH—Port CO Interrupt Request Enable High Bit
Table 45. IRQ2 Enable Low Bit Register (IRQ2ENL)
BITS 7 6 5 4 3 2 1 0
FIELD Reserved C3ENL C2ENL C1ENL COENL
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 FC8H

Reserved—Must be 0

C3ENL—Port C3 Interrupt Request Enable Low Bit
C2ENL—Port C2 Interrupt Request Enable Low Bit
C1ENL—Port C1 Interrupt Request Enable Low Bit
COENL—Port CO Interrupt Request Enable Low Bit

Interrupt Edge Select Register

The Interrupt Edge Select (IRQES) register (Table 46) determines whether an interrupt is
generated for the rising edge or falling edge on the selected GPIO Port A or Port D input

pin.

PS024314-0308
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CAPTURE/COMPARE Mode

0 = Counting is started on the first rising edge of the Timer Input signal. The current
count is captured on subsequent rising edges of the Timer Input signal.

1 = Counting is started on the first falling edge of the Timer Input signal. The current
count is captured on subsequent falling edges of the Timer Input signal.

PWM DUAL OUTPUT Mode

0 = Timer Output is forced Low (0) and Timer Output Complement is forced High (1)
when the timer is disabled. When enabled, the Timer Output is forced High (1) upon
PWM count match and forced Low (0) upon Reload. When enabled, the Timer Output
Complement is forced Low (0) upon PWM count match and forced High (1) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to High (1).

1 = Timer Output is forced High (1) and Timer Output Complement is forced Low (0)
when the timer is disabled. When enabled, the Timer Output is forced Low (0) upon
PWM count match and forced High (1) upon Reload. When enabled, the Timer Output
Complement is forced High (1) upon PWM count match and forced Low (0) upon
Reload. The PWMD field in TxCTLO register is a programmable delay to control the
number of cycles time delay before the Timer Output and the Timer Output
Complement is forced to Low (0).

CAPTURE RESTART Mode
0 = Count is captured on the rising edge of the Timer Input signal
1 = Count is captured on the falling edge of the Timer Input signal
COMPARATOR COUNTER Mode

When the timer is disabled, the Timer Output signal is set to the value of this bit.
When the timer is enabled, the Timer Output signal is complemented upon timer
Reload.

A Caution: When the Timer Output alternate function TxOUT on a GPIO port pin is enabled, Tx-

PS024314-0308

OUT changes to whatever state the TPCL bit is in. The timer does not need to be enabled

for that to happen. Also, the port data direction sub register is not needed to be set to
output on TxOUT. Changing the TPOL bit with the timer enabled and running does not
immediately change the TxOUT.

PRES—Prescale value.

The timer input clock is divided by 2PRES, where PRES can be set from 0 to 7. The
prescaler is reset each time the Timer is disabled. This reset ensures proper clock division
each time the Timer is restarted.

000 = Divide by 1
001 = Divide by 2

Timers
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REFSELL—VWoltage Reference Level Select Low Bit; in conjunction with the High bit
(REFSELH) in ADC Control/Status Register 1, this determines the level of the internal
voltage reference; the following details the effects of {REFSELH, REFSELL};

This reference is independent of the Comparator reference.

00= Internal Reference Disabled, reference comes from external pin.
01= Internal Reference set to 1.0 V
10= Internal Reference set to 2.0 V (default)

REFEXT—External Reference Select
0 = External reference buffer is disabled; V ¢ pin is available for GPIO functions
1 = The internal ADC reference is buffered and connected to the V ¢ pin

CONT

0 = Single-shot conversion. ADC data is output once at completion of the 5129 system
clock cycles.

1 = Continuous conversion. ADC data updated every 256 system clock cycles.

ANAINJ[3:0]—Analog Input Select

These bits select the analog input for conversion. Not all port pins in this list are available
in all packages for Z8 Encore! XP® F0823 Series. For information on the port pins avail-
able with each package style, see Pin Description on page 7. Do not enable unavailable
analog inputs. Usage of these bits changes depending on the buffer mode selected in ADC
Control/Status Register 1.

For the reserved values, all input switches are disabled to avoid leakage or other undesir-
able operation. ADC samples taken with reserved bit settings are undefined.

Single-Ended:

0000 = ANAO
0001 = ANALI
0010 = ANA2
0011 = ANA3
0100 = ANA4
0101 = ANAS
0110 = ANA6
0111 = ANA7

1000 = Reserved
1001 = Reserved
1010 = Reserved
1011 = Reserved
1100 = Reserved
1101 = Reserved
1110 = Reserved
1111 = Reserved

Analog-to-Digital Converter
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ADC Data Low Bits Register

The ADC Data Low Byte register contains the lower bits of the ADC output as well as an
overflow status bit. The output is a 11-bit two’s complement value. During a single-shot
conversion, this value is invalid. Access to the ADC Data Low Byte register is read-only.
Reading the ADC Data High Byte register latches data in the ADC Low Bits register.

Table 75. ADC Data Low Bits Register (ADCD_L)

BITS 7 6 5 4 3 2 1 0
FIELD ADCDL Reserved OVF
RESET X X X X X X X X
R/IW R R R R R R R R
ADDR F73H

ADCDL—ADC Data Low Bits
These bits are the least significant three bits of the 11-bits of the ADC output. These bits
are undefined after a Reset.

Reserved—Undefined when read

OVF—Overflow Status
0= An overflow did not occur in the digital filter for the current sample
1= An overflow did occur in the digital filter for the current sample

PS024314-0308 Analog-to-Digital Converter
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Table 97. Randomized Lot ID Locations (Continued)

Info Page Memory
Address Address Usage

5C FE5C Randomized Lot ID Byte 23
5D FE5D Randomized Lot ID Byte 22
5E FESE Randomized Lot ID Byte 21
5F FE5F Randomized Lot ID Byte 20
61 FE61 Randomized Lot ID Byte 19
62 FE62 Randomized Lot ID Byte 18
64 FE6G4 Randomized Lot ID Byte 17
65 FEGS Randomized Lot ID Byte 16
67 FEG7 Randomized Lot ID Byte 15
68 FEG8 Randomized Lot ID Byte 14
6A FEGA Randomized Lot ID Byte 13
6B FEGB Randomized Lot ID Byte 12
6D FE6D Randomized Lot ID Byte 11
6E FEGE Randomized Lot ID Byte 10
70 FE70 Randomized Lot ID Byte 9
71 FE71 Randomized Lot ID Byte 8
73 FE73 Randomized Lot ID Byte 7
74 FE74 Randomized Lot ID Byte 6
76 FE76 Randomized Lot ID Byte 5
77 FE77 Randomized Lot ID Byte 4
79 FE79 Randomized Lot ID Byte 3
7A FE7A Randomized Lot ID Byte 2
7C FE7C Randomized Lot ID Byte 1
7D FE7D Randomized Lot ID Byte 0 (least significant)

Flash Option Bits
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VDD

RS-232

Transceiver Open-Drain 10 kQQ
Buffer

RS-232 TX DBG Pin

RS-232 RX Q@

Figure 24. Interfacing the On-Chip Debugger’s DBG Pin with an RS-232 Interface (2)

DEBUG Mode

The operating characteristics of the 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 the operations below:

® The device enters DEBUG mode after the eZ8 CPU executes a BRK (breakpoint) instruc-
tion

® Ifthe DBG pin is held Low during the most recent clock cycle of System Reset, the part
enters DEBUG mode upon exiting System Reset

) Note: Holding the DBG pin Low for an additional 5000 (minimum) clock cycles after reset
(making sure to account for any specified frequency error if using an internal oscillator)
prevents a false interpretation of an Autobaud sequence (see OCD Auto-Baud Detector/
Generator on page 154).

® Ifthe PA2/RESET pin is held Low while a 32-bit key sequence is issued to the PAO/DBG
pin, the DBG feature is unlocked. After releasing PA2/RESET, it is pulled high. At this

PS024314-0308 On-Chip Debugger



Z8 Encore! XP® F0823 Series
Product Specification

Table 115. eZ8 CPU Instruction Summary (Continued)

Address Mode Flags
Assembly ———Opcode(s) Fetch Instr.
Mnemonic Symbolic Operation dst src (Hex) C Z S V D H Cycles Cycles
RR dst R EO R 2 2
|>|D7|D6|D5|D4|D3|D2|D1|Do IR E1 2 3

dst

RRC dst R Co - - 2 2
= o —

dst 2 3
SBC dst, src dst <« dst—src-C r r 32 ¥oRoox ok 10K 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 ¥ooRoox ok 1 4 3
ER IM 39 4 3
SCF C«1 DF 1 — — — - = 1 2
SRA dst R DO N 2 2
mlDSIDzL?3ID2IDI|DO IR D1 2 3
SRL dst I = o2 o oY B B BT o R 1F CO * 0 - = 3 2
- IR 1F C1 3 3
SRP src RP « src IM 01 - - - - - - 2 2
STOP STOP Mode 6F - - - - - - 1 2
SUB dst, src dst < dst —src r r 22 ¥ooRoox ok 1 K 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

PS024314-0308 eZ8 CPU Instruction Set
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Opcode Maps

A description of the opcode map data and the abbreviations are provided in Figure 26.
Figure 27 and Figure 28 provide information about each of the eZ8 CPU instructions.
Table 116 lists Opcode Map abbreviations.

Opcode
Lower Nibble
Fetch Cycles l Instruction Cycles
4
3.3
Opcode
Upper Nibble — A CcP
R2,R1
First Operand Second Operand
After Assembly After Assembly

Figure 26. Opcode Map Cell Description

PS024314-0308 Opcode Maps
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Figure 42 displays the 28-pin Small Shrink Outline Package (SSOP) available for
78 Encore! XP F0823 Series devices.

< D >
— C
~—
28 15 MILLIMETER INCH
HEAAHAARAARARH SYMBOL
MIN NOM MAX MIN NOM MAX
A
A 173 186 199 0.068 0073 0.078
£ H Al 005 0.13 021 0.002 0.005 0.008
{D A2 168 173 178 0.066 0.068 0.070
\4 B 025 0.38 0.010 0015
R S o | = | om | oo | oo | oo%
! 14 / D 10.07 10.20 10.33 0.397 0.402 0.407
DETAILA
E 520 530 5.38 0.205 0.209 0212
[E 065TYP 0.0256 TYP
. H 765 7.80 7.90 0.301 0.307 0311
L 063 0.75 095 0.025 0.030 0.037

2 i \
{_ T . 2
(N B ¢t

SEATING PLANE

CONTROLLING DIMENSIONS: MM
LEADS ARE COPLANAR WITHIN .004 INCHES.

+L

0-8 i |

Figure 42. 28-Pin Small Shrink Outline Package (SSOP)
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Z8 Encore! XP with 2 KB Flash, 10-Bit Analog-to-Digital Converter
Standard Temperature: 0 °C to 70 °C

Z8F0223PB005SC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005SC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB005SC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SH005SC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HH005SC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PH005SC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005SC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ005SC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJ005SC 2KB 512B 22 18 2 8 1 PDIP 28-pin package
Extended Temperature: -40 °C to 105 °C

Z8F0223PB005EC 2KB 512B 6 12 2 4 1 PDIP 8-pin package
Z8F0223QB005EC 2KB 512B 6 12 2 4 1 QFN 8-pin package
Z8F0223SB0O05EC 2KB 512B 6 12 2 4 1 SOIC 8-pin package
Z8F0223SHO05EC 2KB 512B 16 18 2 7 1 SOIC 20-pin package
Z8F0223HHO05EC 2KB 512B 16 18 2 7 1 SSOP 20-pin package
Z8F0223PHO05EC 2KB 512B 16 18 2 7 1 PDIP 20-pin package
Z8F0223SJ005EC 2KB 512B 22 18 2 8 1 SOIC 28-pin package
Z8F0223HJ0O05EC 2KB 512B 22 18 2 8 1 SSOP 28-pin package
Z8F0223PJO05EC 2KB 512B 22 18 2 8 1 PDIP 28-pin package

Replace C with G for Lead-Free Packaging

PS024314-0308 Ordering Information



ADC data high byte (ADCDH) 124
ADC data low bits (ADCDL) 125
flash control (FCTL) 137, 143, 144
flash high and low byte (FFREQH and
FREEQL) 139
flash page select (FPS) 138, 139
flash status (FSTAT) 137
GPIO port A-H address (PxADDR) 44
GPIO port A-H alternate function sub-regis-
ters 46
GPIO port A-H control address (PxCTL) 45
GPIO port A-H data direction sub-registers
45
OCD control 161
OCD status 163
UARTX baud rate high byte (UxBRH) 110
UARTXx baud rate low byte (UxBRL) 110
UARTXx Control 0 (UxCTLO) 107, 110
UARTX control 1 (UxCTL1) 108
UARTX receive data (UxRXD) 105
UARTX status 0 (UxSTATO) 105
UARTXx status 1 (UxSTAT1) 106
UARTX transmit data (UxTXD) 104
Watchdog Timer control (WDTCTL) 90,
128
watch-dog timer control (WDTCTL) 167
Watchdog Timer reload high byte (WDTH)
91
Watchdog Timer reload low byte (WDTL)
91
Watchdog Timer reload upper byte (WD-
TU) 91

register file 13

register pair 173

register pointer 174

reset
and stop mode characteristics 22
and stop mode recovery 21
carry flag 176
sources 22

RET 178

return 178

RL 178

RLC 178

PS024314-0308
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rotate and shift instructions 178
rotate left 178

rotate left through carry 178
rotate right 178

rotate right through carry 178
RP 174

RR 173, 178

rr173

RRC 178

SBC 175
SCF 176, 177
second opcode map after 1FH 191
set carry flag 176, 177
set register pointer 177
shift right arithmetic 179
shift right logical 179
signal descriptions 9
single-sho conversion (ADC) 119
software trap 178
source operand 174
SP 174
SRA 179
src 174
SRL 179
SRP 177
stack pointer 174
STOP 177
STOP mode 31, 177
Stop Mode Recovery
sources 26
using a GPIO port pin transition 27, 28
using Watchdog Timer time-out 27
SUB 175
subtract 175
subtract - extended addressing 175
subtract with carry 175
subtract with carry - extended addressing 175
SUBX 175
SWAP 179
swap nibbles 179
symbols, additional 174

Index



