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Table 8 lists an address map of the Z8 Encore! XP F0823 Series Register File. Not all
devices and package styles in the Z8 Encore! XP F0823 Series support the ADC, nor all
GPIO ports. Consider registers for unimplemented peripherals to be reserved.

Table 8. Register File Address Map

Address (Hex) Register Description Mnemonic Reset (Hex) Pl\?(?.e
General-Purpose RAM

Z8F0823/Z8F0813 Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F0423/28F0413 Devices

000-3FF General-Purpose Register File RAM — XX

400-EFF Reserved — XX
Z8F0223/28F0213 Devices

000-1FF General-Purpose Register File RAM — XX

200-EFF Reserved — XX
Z8F0123/Z8F0113 Devices

000-0FF General-Purpose Register File RAM — XX

100-EFF Reserved — XX

Timer O

FOO Timer 0 High Byte TOH 00 84
FO1 Timer O Low Byte TOL 01 84
F02 Timer 0 Reload High Byte TORH FF 85
FO3 Timer O Reload Low Byte TORL FF 85
FO4 Timer 0 PWM High Byte TOPWMH 00 86
FO5 Timer 0 PWM Low Byte TOPWML 00 86
FOo6 Timer O Control O TOCTLO 00 87
FO7 Timer O Control 1 TOCTL1 00 88
Timer 1

FO8 Timer 1 High Byte T1iH 00 84
FO09 Timer 1 Low Byte T1L 01 84

Note: XX=Undefined.
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During a System Reset or Stop Mode Recovery, the IPO requires 4 s to start up. Then the
Z8 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 dis-
abled.

During Reset, the eZ28 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.

PS024315-1011 PRELIMINARY Reset Types
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Table 40. IRQO Enable High Bit Register (IRQOENH)

Bit 7 6 5 4 3 2 1 0
Field Reserved | T1ENH TOENH | UORENH | UOTENH Reserved ADCENH
RESET 0 0 0 0 0 0 0
R/W R/W R/W R/W R/W R/W R/W R/W
Address FC1H
Bit Description
[7] Reserved

This bit is reserved and must be programmed to 0.
[6] Timer 1 Interrupt Request Enable High Bit
T1ENH
[5] Timer O Interrupt Request Enable High Bit
TOENH
[4] UART 0 Receive Interrupt Request Enable High Bit
UORENH
[3] UART 0 Transmit Interrupt Request Enable High Bit
UOTENH
[2:1] Reserved

These bits are reserved and must be programmed to 00.
[0] ADC Interrupt Request Enable High Bit
ADCENH

Table 41. IRQO Enable Low Bit Register (IRQOENL)

Bit 7 6 5 4 3 2 1 0
Field Reserved | T1ENL TOENL | UORENL | UOTENL Reserved ADCENL
RESET 0 0 0 0 0 0 0
R/W R R/W R/W R/W R/W R R/W
Address FC2H
Bit Description
[7] Reserved

This bit is reserved and must be programmed to 0 when read.
[6] Timer 1 Interrupt Request Enable Low Bit
T1ENL

PS024315-1011
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Table 43. IRQ1 Enable High Bit Register (IRQ1ENH)

Bit 7 6 5 4 3 2 1 0
Field PA7VENH | PA6GCENH | PASENH | PA4ENH | PASENH | PA2ENH | PA1IENH | PAOENH
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/W R/W R/W R/W
Address FC4H

Bit Description

[7] Port A Bit[7] Interrupt Request Enable High Bit

PA7VENH

[6] Port A Bit[7] or Comparator Interrupt Request Enable High Bit

PA6CENH

[5:0] Port A Bit[x] Interrupt Request Enable High Bit

PAXENH For selection of Port A as the interrupt source, see the Shared Interrupt Select Register sec-

tion on page 67.

Note: x indicates the specific GPIO Port A pin number (5-0).

Table 44. IRQ1 Enable Low Bit Register (IRQ1ENL)

Bit 7 6 5 4 3 2 1 0
Field PA7VENL | PAGCENL | PASENL | PA4ENL | PA3SENL | 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
Address FC5H

Bit Description

[7] Port A Bit[7] Interrupt Request Enable Low Bit

PA7VENL

[6] Port A Bit[7] or Comparator Interrupt Request Enable Low Bit

PA6CENL

[5:0] Port A Bit[x] Interrupt Request Enable Low Bit

PAXENL

Note: x indicates the specific GPIO Port A pin number (5-0).
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The Shared Interrupt Select (IRQSS) register (Table 49) determines the source of the
PADXS interrupts. The Shared Interrupt Select register selects between Port A and
alternate sources for the individual interrupts.

Because these shared interrupts are edge-triggered, it is possible to generate an interrupt
just by switching from one shared source to another. For this reason, an interrupt must be
disabled before switching between sources.

Table 49. Shared Interrupt Select Register (IRQSS)

Bit 7 6 5 4 3 2 1 0
Field Reserved | PA6CS Reserved
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
Address FCEH
Bit Description
[7] Reserved
This bit is reserved and must be programmed to 0.
[6] PA6/Comparator Selection
PABCS 0= PAG is used for the interrupt for PA6CS interrupt request.
1 = The comparator is used as an interrupt for PA6CS interrupt requests.
[5:0] Reserved

These bits are reserved and must be programmed to 000000.

PS024315-1011
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Architecture

Figure 9 displays the architecture of the timers.
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Figure 9. Timer Block Diagram
Operation

The timers are 16-bit up-counters. Minimum time-out delay is set by loading the value
0001H into the Timer Reload High and Low Byte registers and setting the prescale value
to 1. Maximum time-out delay is set by loading the value 0000H into the Timer Reload
High and Low Byte registers and setting the prescale value to 128. If the Timer reaches
FFFFH, the timer rolls over to 0000H and continues counting.

Timer Operating Modes

The timers can be configured to operate in the following modes:

ONE-SHOT Mode

In ONE-SHOT Mode, the timer counts up to the 16-bit reload value stored in the Timer
Reload High and Low Byte registers. The timer input is the system clock. Upon reaching
the reload value, the timer generates an interrupt and the count value in the Timer High
and Low Byte registers is reset to 0001H. The timer is automatically disabled and stops
counting.

PS024315-1011 PRELIMINARY Architecture
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Bit Description (Continued)

(6] COMPARATOR COUNTER Mode
TPOL When the timer is disabled, the Timer Output signal is set to the value of this bit. When the
(cont'd.) timer is enabled, the Timer Output signal is complemented upon timer reload.

Caution: When the Timer Output alternate function TxOUT on a GPIO port pin is enabled,
TxOUT changes to whatever state the TPOL 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.

[5:3] Prescale Value
PRES  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.
010 = Divide by 4.
011 = Divide by 8.
100 = Divide by 16.
101 = Divide by 32.
110 = Divide by 64.
111 = Divide by 128.

[2:0] Timer Mode
TMODE This field, along with the TMODEHI bit in TXCTLO Register, determines the operating mode of
the timer. TMODEHI is the most significant bit of the timer mode selection value.
0000 = ONE-SHOT Mode.
0001 = CONTINUOUS Mode.
0010 = COUNTER Mode.
0011 = PWM SINGLE OUTPUT Mode.
0100 = CAPTURE Mode.
0101 = COMPARE Mode.
0110 = GATED Mode.
0111 = CAPTURE/COMPARE Mode.
1000 = PWM DUAL OUTPUT Mode.
1001 = CAPTURE RESTART Mode.
1010 = COMPARATOR COUNTER Mode.

PS024315-1011 PRELIMINARY Timer Control Register Definitions
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Bit Description (Continued)
[2] Baud Rate Control
BRGCTL This bit causes an alternate UART behavior depending on the value of the REN bit in the
UART Control O Register.
When the UART receiver is not enabled (REN=0), this bit determines whether the Baud
Rate Generator issues interrupts.
0 = Reads from the Baud Rate High and Low Byte registers return the BRG Reload Value.
1 = The Baud Rate Generator generates a receive interrupt when it counts down to 0.
Reads from the Baud Rate High and Low Byte registers return the current BRG count value.
When the UART receiver is enabled (REN=1), this bit allows reads from the Baud Rate Reg-
isters to return the BRG count value instead of the Reload Value.
0 = Reads from the Baud Rate High and Low Byte registers return the BRG Reload Value.
1 = Reads from the Baud Rate High and Low Byte registers return the current BRG count
value. Unlike the Timers, there is no mechanism to latch the Low Byte when the High
Byte is read.
[1] Receive Data Interrupt Enable
RDAIRQ 0 = Received data and receiver errors generates an interrupt request to the Interrupt Con-
troller.
1 = Received data does not generate an interrupt request to the Interrupt Controller. Only
receiver errors generate an interrupt request.
[0] Infrared Encoder/Decoder Enable
IREN 0 = Infrared encoder/decoder is disabled. UART operates normally.

1 = Infrared encoder/decoder is enabled. The UART transmits and receives data through
the infrared encoder/decoder.

PS024315-1011 PRELIMINARY UART Control Register Definitions
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UART Address Compare Register

The UART Address Compare Register stores the multinode network address of the UART.
When the MPMDI1] bit of UART Control Register 0 is set, all incoming address bytes are
compared to the value stored in the Address Compare Register. Receive interrupts and
RDA assertions only occur in the event of a match.

Table 70. UART Address Compare Register (UOADDR)

Bit 7 6 5 4 3 2 1 0
Field COMP_ADDR

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
Address F45H

Bit Description

[7:0] Compare Address

COMP_ADDR This 8-bit value is compared to incoming address bytes.

UART Baud Rate High and Low Byte Registers

The UART Baud Rate High and Low Byte registers (Table 71 and Table 72) combine to
create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data transmission rate
(baud rate) of the UART.

Table 71. UART Baud Rate High Byte Register (UOBRH)

Bit 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
Address F46H

Table 72. UART Baud Rate Low Byte Register (UOBRL)

Bit 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
Address FA7H

PS024315-1011 PRELIMINARY UART Control Register Definitions
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The UART data rate is calculated using the following equation:

System Clock Frequency (Hz)
16 X UART Baud Rate Divisor Value

UART Baud Rate (bits/s) =

For a given UART data rate, calculate the integer baud rate divisor value using the follow-
ing equation:

UART Baud Rate Divisor Value (BRG) = Round(SyStem Clock Frequency (HZ))

16 x UART Data Rate (bits/s)

The baud rate error relative to the acceptable baud rate is calculated using the following
equation:

Actual Data Rate — Desired Data Rate)

%) =
UART Baud Rate Error (%) 100 x ( Desired Data Rate

For reliable communication, the UART baud rate error must never exceed five percent.
Table 73 provides information about data rate errors for a 5.5296 MHz System Clock.

Table 73. UART Baud Rates

5.5296 MHz System Clock

Acceptable Rate  BRG Divisor Actual Rate

(kHz) (Decimal) (kHz) Error (%)

1250.0 N/A N/A N/A
625.0 N/A N/A N/A
250.0 1 345.6 38.24
115.2 3 115.2 0.00
57.6 6 57.6 0.00
38.4 9 38.4 0.00
19.2 18 19.2 0.00
9.60 36 9.60 0.00
4.80 72 4.80 0.00
2.40 144 2.40 0.00
1.20 288 1.20 0.00
0.60 576 0.60 0.00
0.30 1152 0.30 0.00

PS024315-1011 PRELIMINARY UART Control Register Definitions
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Table 74. ADC Control Register 0 (ADCCTLDO)
Bit 7 6 5 4 3 2 1 0
Field CEN REFSELL | REFEXT | CONT ANAIN[3:0]
RESET 0 0 0 0 0 0 0 0
R/W R/W R/W R/W R/IW R/W R/W R/W R/W
Address F70H
Bit Description
[7] Conversion Enable
CEN 0 = Conversion is complete. Writing a 0 produces no effect. The ADC automatically clears
this bit to 0 when a conversion is complete.
1 = Begin conversion. Writing a 1 to this bit starts a conversion. If a conversion is already in
progress, the conversion restarts. This bit remains 1 until the conversion is complete.
[6] Voltage Reference Level Select Low Bit
REFSELL In conjunction with the High bit (REFSELH) in ADC Control/Status Register 1, this deter-
mines the level of the internal voltage reference; the following details the effects of {REF-
SELH, REFSELL}. This reference is independent of the Comparator reference.
00 = Internal Reference Disabled, reference comes from external pin.
01 = Internal Reference set to 1.0V.
10 = Internal Reference set to 2.0V (default).
[5] External Reference Select
REFEXT 0 = External reference buffer is disabled; Vggg pin is available for GPIO functions.
1 = The internal ADC reference is buffered and connected to the Vrgg pin.
[4] Continuous Conversion
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.

PS024315-1011
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ADC Data High Byte Register

The ADC Data High Byte Register contains the upper eight bits of the ADC output. The

output is an 11-bit two’s complement value. During a single-shot conversion, this value is
invalid. Access to the ADC Data High Byte register is read-only. Reading the ADC Data
High Byte Register latches data in the ADC Low Bits Register.

Table 76. ADC Data High Byte Register (ADCD_H)

Bit 7 6 5 4 3 2 1 0
Field ADCDH

RESET

R/W R R R R
Address F72H

Bit Description

[7:0] ADC Data High Byte

ADCDH This byte contains the upper eight bits of the ADC output. These bits are not valid during a sin-

gle-shot conversion. During a continuous conversion, the most recent conversion output is
held in this register. These bits are undefined after a Reset.

PS024315-1011
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Page Erase

The Flash memory can be erased one page (512 bytes) at a time. Page Erasing the Flash
memory sets all bytes in that page to the value FFH. The Flash Page Select register identi-
fies the page to be erased. Only a page residing in an unprotected sector can be erased.
With the Flash Controller unlocked and the active page set, writing the value 95h to the
Flash Control Register initiates the Page Erase operation. While the Flash Controller exe-
cutes the Page Erase operation, the e28 CPU idles but the system clock and on-chip
peripherals continue to operate. The eZ8 CPU resumes operation after the Page Erase
operation completes. If the Page Erase operation is performed using the On-Chip Debug-
ger, poll the Flash Status Register to determine when the Page Erase operation is complete.
When the Page Erase is complete, the Flash Controller returns to its locked state.

Mass Erase

The Flash memory can also be Mass Erased using the Flash Controller, but only by using
the On-Chip Debugger. Mass Erasing the Flash memory sets all bytes to the value FFH.
With the Flash Controller unlocked and the Mass Erase successfully enabled, writing the
value 63H to the Flash Control Register initiates the Mass Erase operation. While the
Flash Controller executes the Mass Erase operation, the eZ8 CPU idles but the system
clock and on-chip peripherals continue to operate. Using the On-Chip Debugger, poll the
Flash Status Register to determine when the Mass Erase operation is complete. When the
Mass Erase is complete, the Flash Controller returns to its locked state.

Flash Controller Bypass

The Flash Controller can be bypassed and the control signals for the Flash memory
brought out to the GPIO pins. Bypassing the Flash Controller allows faster Row Program-
ming algorithms by controlling the Flash programming signals directly.

Row programing is recommended for gang programming applications and large volume
customers who do not require in-circuit initial programming of the Flash memory. Page
Erase operations are also supported when the Flash Controller is bypassed.

For more information about bypassing the Flash Controller, refer to the Zilog application
note titled, Third-Party Flash Programming Support for Z8 Encore! MCUs (AN0117),
available for download at www.zilog.com.

Flash Controller Behavior in DEBUG Mode

The following changes in behavior of the Flash Controller occur when the Flash Control-
ler is accessed using the On-Chip Debugger:

* The Flash Write Protect option bit is ignored

* The Flash Sector Protect register is ignored for programming and erase operations

PS024315-1011 PRELIMINARY Operation
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Table 108. Notational Shorthand (Continued)

Notation Description Operand Range

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, or 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 O0H 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 109 lists additional symbols that are used throughout the Instruction Summary and
Instruction Set Description sections.

Table 109. Additional Symbols

Symbol

Definition

dst

Destination Operand

src

Source Operand

@

Indirect Address Prefix

SP

Stack Pointer

PC

Program Counter

FLAGS

Flags Register

RP

Register Pointer

#

Immediate Operand Prefix

B

Binary Number Suffix

%

Hexadecimal Number Prefix

H

Hexadecimal Number Suffix

Assignment of a value is indicated by an arrow, as shown in the following example.

dst < dst + src

This example indicates that the source data is added to the destination data; the result is
stored in the destination location.

PS024315-1011

PRELIMINARY eZ8 CPU Instruction Notation

177



Z8 Encore! XP® F0823 Series
Product Specification

Table 118. eZ8 CPU Instruction Summary (Continued)

LIIXYS

Address
Assembly Mode Opcode(s) Flags Fetch Instr.
Mnemonic Symbolic Operation  dst src (Hex) C zZz sV H Cycles Cycles
ADD dst, src dst « dst + src r r 02 ook k% * 2 3
r Ir 03 2 4
R R 04 3 3
R IR 05 3 4
R IM 06 3 3
IR M 07 3 4
ADDX dst, src  dst « dst + src ER ER 08 ook ok ok * 4 3
ER IM 09 4 3
AND dst, src dst < dst AND src r r 52 - * * 0 - 2 3
r Ir 53 2 4
R R 54 3 3
R IR 55 3 4
R IM 56 3 3
IR IM 57 3 4
ANDX dst, src  dst « dst AND src ER ER 58 - * * 0 - 4 3
ER IM 59 4 3
ATM Block all interrupt and 2F - - - = - 1 2
DMA requests during
execution of the next
3 instructions
BCLR bit, dst dst[bit] < 0 r E2 - - - - - 2 2
BIT p, bit, dst dst[bit] — p r E2 - - =0 - 2 2
BRK Debugger Break 00 - - - - - 1 1
BSET bit, dst dst[bit] < 1 r E2 - - -0 - 2 2
BSWAP dst dst[7:0] « dst[0:7] R D5 X * * 0 - 2 2
BTJ p, bit, src, if src[bit] = p r F6 - - = = - 3 3
dst PC «—PC+X Ir F7 3 4

Note: Flags Notation:

* = Value is a function of the result of the operation.

— = Unaffected.
X = Undefined.
0 = Reset to 0.
1=Setto 1.

PS024315-1011
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Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B C D E F
11 2.2 2.3 2.4 3.3 3.4 33 3.4 4.3 4.3 2.3 2.2 2.2 3.2 12 1.2
0 | BRK | SRP | ADD | ADD | ADD | ADD | ADD | ADD |ADDX|ADDX | DJNZ | JR LD JP INC | NOP
M r1,r2 rir2 | R2,RL | IR2,RL [ R1,IM | IR1,IM |ER2,ER1| IMERL | rl,X cc,X r1,IM | cc,DA rl
2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3 See 2nd
1 § RLC | RLC | ADC | ADC | ADC | ADC | ADC | ADC |ADCX |ADCX Opcode
R1 IR1 r1,r2 rir2 | R2,R1 | IR2,R1 [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL Map
2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3 1
2 INC INC | SUB | SUB | SUB | SUB | SUB | SUB | SUBX | SUBX
R1 IR1 r1,r2 riir2 | R2,R1 | IR2,RL [ R1,M [ IR1,IM |ER2,ER1| IM,ERL
2.2 2.3 2.3 2.4 33 3.4 33 3.4 43 4.3
3 | DEC | DEC | SBC | SBC | SBC | SBC | SBC | SBC | SBCX|SBCX
R1 IR1 r1,r2 riir2 | R2R1 | IR2,RL [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL
2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3
4 DA DA OR OR OR OR OR OR ORX [ ORX
R1 IR1 r1,r2 riir2 | R2,R1 | IR2,R1 [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL
2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3 1.2
5 J POP [ POP | AND | AND | AND | AND | AND | AND [ ANDX | ANDX WDT
R1 IR1 r1,r2 riir2 | R2,RL | IR2,RL [ R1,IM | IR1,IM |ER2,ER1| IM,ERL
2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3 1.2
6 JCOM [ COM | TCM | TCM | TCM | TCM | TCM [ TCM | TCMX | TCMX STOP
R R1 IR1 r1,r2 rir2 | R2,R1 | IR2,R1 | R1,IM [ IR1,IM |ER2,ER1| IM,ERL
£ 2.2 23 2.3 2.4 3.3 3.4 33 3.4 43 4.3 1.2
\5 7 JPUSH |PUSH| T™ ™ ™ ™ ™ ™ TMX | TMX HALT
g R2 IR2 r1,r2 riir2 | R2,R1 | IR2,RL [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL
= 25 2.6 2.5 2.9 3.2 3.3 3.4 35 3.4 3.4 1.2
5 8 JDECW|DECW| LDE [ LDEI [ LDX | LDX [ LDX [ LDX | LDX [ LDX DI
= RR1 IRRL | r1,Irr2 | Ir1,irr2 | r1,ER2 | Ir1,ER2 [IRR2,R1[IRR2,IR1| r1,rr2,X | rr1,r2,X
2 2.2 23 2.5 2.9 3.2 3.3 3.4 35 3.3 35 1.2
9 RL RL LDE | LDEI | LDX | LDX | LDX | LDX | LEA | LEA El
R1 IR1 r2,rrl | Ir2,irrl | r2,ER1 | Ir2,ER1 [R2,IRR1[IR2,IRR1| r1,r2,X |rri,m2,X
25 2.6 2.3 2.4 3.3 3.4 33 3.4 43 4.3 1.4
A JINCW | INCW CP CP CP CP CP CP CPX | CPX RET
RR1 IRR1 r1,r2 r1ir2 | R2,R1 | IR2,RL [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL
2.2 2.3 2.3 2.4 33 3.4 33 3.4 43 4.3 15
B CLR | CLR | XOR [ XOR [ XOR | XOR | XOR | XOR [ XORX [ XORX IRET
R1 IR1 r1,r2 riir2 | R2R1 | IR2,RL [ R1,IM [ IR1,IM |ER2,ER1| IM,ERL
2.2 23 2.5 2.9 2.3 2.9 3.4 3.2 1.2
C | RRC [ RRC | LDC | LDCI JP LDC LD [PUSHX RCF
R1 IR1 r1,Irr2 Ir1,Irr2 IRR1 Iri,Irr2 r1,r2,X ER2
2.2 23 25 2.9 2.6 22 33 3.4 3.2 1.2
D J SRA | SRA | LDC | LDCI | CALL [BSWAP| CALL | LD |POPX SCF
R1 IR1 r2,rrl | Ir2,rrl | IRR1 R1 DA 21X | ER1
2.2 23 2.2 2.3 3.2 3.3 3.2 3.3 4.2 4.2 12
E RR RR BIT LD LD LD LD LD LDX | LDX CCF
R1 IR1 pbrl | riir2 | R2RL | IR2,R1 | R1,M | IR1IM |ER2,ER1| IM,ER1
2.2 23 2.6 2.3 2.8 3.3 33 3.4
F JSWAP[SWAP|TRAP| LD |[MULT| LD | BTJ | BTJ v v v v v
R1 IR1 \ector Irl,r2 RR1 R2,IR1 | p,b,r1,X | p,b,Ir1,X

Figure 27. First Opcode Map
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Table 122. Power Consumption
VDD =2.7Vto 3.6V
Maximum? Maximum?

Symbol Parameter Typicall Std Temp Ext Temp Units Conditions
Ipp Stop  Supply Currentin STOP 0.1 2 7.5 MA  No peripherals enabled.

Mode All pins driven to Vpp or
Ipp Halt Supply Current in HALT 35 55 65 MA  32kHz.

Mode (with all peripher- 520 630 700 HA  5.5MHz.

als disabled)
Ibb Supply Current in 2.8 4.5 4.8 mA 32kHz.

ACTIVE Mode (with all 45 5.2 5.2 mA 5.5MHz.

peripherals disabled)
Ipp WDT  Watchdog Timer Sup- 0.9 1.0 1.1 MA

ply Current
Ipp IPO Internal Precision Oscil- 350 500 550 HA

lator Supply Current
Ipp VBO  Voltage Brown-Out Sup- 50 MA  For 20-/28-pin devices

ply Current (VBO only).4

For 8-pin devices.*

Ipp ADC  Analog-to-Digital Con- 2.8 3.1 3.2 mA  32kHz.

verter Supply Current 3.1 3.6 37  mA 55MHz.

(with External Refer-

ence) 3.3 3.7 3.8 mA 10MHz.

3.7 4.2 4.3 mA 20MHz.

Ibb ADC Internal Refer- 0 HA See Note 4.
ADCRef ence Supply Current
Ipp CMP  Comparator supply Cur- 150 180 190 HA  See Note 4.

rent
Ipp BG Band Gap Supply Cur- 320 480 500 MA  For 20-/28-pin devices.

rent

For 8-pin devices.

Notes:

1. Typical conditions are defined as Vpp = 3.3 V and +30°C.

2. Standard temperature is defined as T, = 0°C to +70°C; these values not tested in production for worst case
behavior, but are derived from product characterization and provided for design guidance only.

3. Extended temperature is defined as Tp = —40°C to +105°C; these values not tested in production for worst case
behavior, but are derived from product characterization and provided for design guidance only.

4. For this block to operate, the bandgap circuit is automatically turned on and must be added to the total supply
current. This bandgap current is only added once, regardless of how many peripherals are using it.

PS024315-1011 PRELIMINARY DC Characteristics
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Table 126. Flash Memory Electrical Characteristics and Timing

VDD =2.7Vto 3.6V

T = —40°C to +105°C

(unless otherwise stated)

Parameter Minimum  Typical Maximum Units Notes

Flash Byte Read Time 100 - - ns

Flash Byte Program Time 20 - 40 us

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 param-
eter is only an issue when
bypassing the Flash Controller.

Data Retention 100 - - years 25°C

Endurance 10,000 - - cycles Program/erase cycles

Table 127. Watchdog Timer Electrical Characteristics and Timing

Vpp = 2.7V to 3.6V
Tp =—-40°C to +105°C
(unless otherwise stated)

Symbol Parameter

Minimum  Typical

Maximum Units Conditions

Fwor  WDT Oscillator Frequency 10 kHz
Fwor  WDT Oscillator Error +50 %
TwpT- WDT Calibrated Timeout 0.98 1 1.02 S Vpp=33YV,
CAL Tp=30°C
0.70 1 1.30 S Vpp=27Vto3.6V
Tp=0°Cto 70°C
0.50 1 1.50 S Vpp=27Vto3.6V

T = —40°C to +105°C

PS024315-1011
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LD 180

LDC 180

LDCI 179, 180

LDE 180

LDEI 179

LDX 180

LEA 180

load 180

logical 181

MULT 179

NOP 180

OR 181

ORX 181

POP 180

POPX 180

program control 181

PUSH 180

PUSHX 180

RCF 179, 180

RET 181

RL 181

RLC 181

rotate and shift 181

RR 182

RRC 182

SBC 179

SCF 179, 180

SRA 182

SRL 182

SRP 180

STOP 180

SUB 179

SUBX 179

SWAP 182

TCM 179

TCMX 179

T™ 179

TMX 179

TRAP 181

Watchdog Timer refresh 180

XOR 181

XORX 181
instructions, eZ8 classes of 178
interrupt control register 68
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Interrupt Controller 54
interrupt controller
architecture 54
interrupt assertion types 57
interrupt vectors and priority 57
operation 56
register definitions 59
software interrupt assertion 58
interrupt edge select register 66
interrupt request O register 59
interrupt request 1 register 60
interrupt request 2 register 61
interrupt return 181
interrupt vector listing 54
interrupts
UART 105
IR 176
Ir 176
IrDA
architecture 117
block diagram 117
control register definitions 120
operation 117
receiving data 119
transmitting data 118
IRET 181
IRQO enable high and low bit registers 61
IRQ1 enable high and low bit registers 63
IRQ2 enable high and low bit registers 65
IRR 176
Irr 176

J

JP 181
jump, conditional, relative, and relative conditional
181

L

LD 180

LDC 180
LDCI 179, 180
LDE 180
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