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

Manual Objectives

This Product Specification provides detailed operating information for the Flash devices
within Zilog’s Z8 Encore! XP® 64K Series Flash Microcontrollers Microcontroller
(MCU) products. Within this document, the Z8F642x, Z8F482x, Z8F322x, Z8F242x, and
Z8F162x devices are referred to collectively as the Z8 Encore! XP® 64K Series Flash
Microcontrollers unless specifically stated otherwise.

About This Manual

Zilog® recommends that you read and understand everything in this manual before setting
up and using the product. However, we recognize that there are different styles of learning.
Therefore, we have designed this Product Specification to be used either as a how fo
procedural manual or a reference guide to important data.

Intended Audience

This document is written for Zilog customers who are experienced at working with micro-
controllers, integrated circuits, or printed circuit assemblies.

Manual Conventions

PS019919-1207

The following assumptions and conventions are adopted to provide clarity and ease of use:

Courier Typeface

Commands, code lines and fragments, bits, equations, hexadecimal addresses, and various
executable items are distinguished from general text by the use of the Cour i er typeface.
Where the use of the font is not indicated, as in the Index, the name of the entity is
presented in upper case.

¢ Example: FLAGS[1]issnrf.

Hexadecimal Values

Hexadecimal values are designated by uppercase H suffix and appear in the Cour i er
typeface.

* Example: R1 is set to F8H.

Brackets
The square brackets, [ ], indicate a register or bus.

¢ Example: For the register R1[7:0], R1 is an 8-bit register, R1[7] is the most significant
bit, and R1[0] is the least significant bit.

Manual Objectives

Xii
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Program Memory

PS019919-1207

The eZ8" CPU supports 64 KB of Program Memory address space. The Z8 Encore! XP
64K Series Flash Microcontrollers contains 16 KB to 64 KB of on-chip Flash in the
Program Memory address space, depending upon the device. Reading from Program
Memory addresses outside the available Flash memory addresses returns FFH. Writing to
these unimplemented Program Memory addresses produces no effect. Table 5 describes
the Program Memory maps for the 64K Series products.

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

Program Memory Address (Hex) Function
Z8F162x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors™
0038-3FFF Program Memory
Z8F242x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors™
0038-5FFF Program Memory

Z8F322x Products

0000-0001 Option Bits
0002-0003 Reset Vector
0004-0005 WDT Interrupt Vector
0006-0007 lllegal Instruction Trap
0008-0037 Interrupt Vectors™
0038-7FFF Program Memory

Z8F482x Products

Address Space
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UARTO Control 1
UOCTL1 (F43H - Read/Write)
[D7D6D5[D4]D3[D2[D1[DO|

I Infrared Encoder/Decoder Enable
0 = Infrared endec is disabled
1 = Infrared endec is enabled

Received Data Interrupt Enable
0 = Received data and errors
generate
interrupt requests
1 = Only errors generate interrupt
requests. Received data does
not.

L Baud Rate Registers Control
Refer to UART chapter for operation

Driver Enable Polarity
0 = DE signal is active High
1 = DE signal is active Low

Multiprocessor Bit Transmit

0 = Send a 0 as the multiprocessor
bit

1 =Send a 1 as the multiprocessor
bit

Multiprocessor Mode [0]
See Multiprocessor Mode [1] below

Multiprocessor (9-bit) Enable
0 = Multiprocessor mode is disabled
1 = Multiprocessor mode is enabled

Multiprocessor Mode [1]

with Multiprocess Mode bit 0:

00 = Interrupt on all received bytes

01 = Interrupt only on address bytes

10 = Interrupt on address match and
following data

11 = Interrupt on data following an
address match

UARTO Status 1
UOSTAT1 (F44H - Read Only)
[D7[D6|D5[D4[D3[D2[D1[DO|

I Mulitprocessor Receive
Returns value of last multiprocessor

bit
New Frame

0 = Current byte is not start of frame
1 = Current byte is start of new

frame

Reserved

PS019919-1207

Product Specification

S .:jl 3 2

UARTO0 Address Compare
UOADDR (F45H - Read/Write)
[D7]D6]D5[D4]D3[D2[D1[DO]

[ UARTO Address Compare [7:0]

UARTO0 Baud Rate Generator High Byte
UOBRH (F46H - Read/Write)
[D7]D6]D5|[D4]D3[D2]D1[DO|

. UARTO Baud Rate divisor [15:8]

UARTO Baud Rate Generator Low Byte
UOBRL (F47H - Read/Write)
[D7[D6[D5[D4[D3[D2[D1[DO|

L UARTO Baud Rate divisor [7:0]

UART1 Transmit Data
U1TXD (F48H - Write Only)
[D7[D6]D5[D4[D3[D2[D1[DO|

L UART1 transmitter data byte[7:0]

UART1 Receive Data
U1RXD (F48H - Read Only)
[D7]D6]D5[D4]D3[D2]D1[DO|

. UART receiver data byte [7:0]

Control Register Summary



Port F Control
PFCTL (FE5H - Read/Write)
|D7|D6|D5|D4|D3|D2|D1|D0|
L PortF Control[7:0]
Provides Access to Port Sub-
Registers

Port F Input Data
PFIN (FE6H - Read Only)
[D7D6]D5[D4]D3[D2[D1]DO|

[ Port F Input Data [7:0]

Port F Output Data
PFOUT (FE7H - Read/Write)
[D7D6]D5[D4]D3[D2[D1]DO|

L PortF Output Data [7:0]

Port G Address
PGADDR (FE8H - Read/Write)
[D7[D6[D3[D4[D3[D2[D1]DI]

L PortG Address[7:0]
Selects Port Sub-Registers:
00H = No function
01H = Data direction
02H = Alternate function

03H = Output control (open-drain)

04H = High drive enable

05H = Stop Mode Recovery enable

06H-FFH = No function

Port G Control
PGCTL (FE9H - Read/Write)
[D7D6]D5[D4]D3[D2[D1]DO|

L PortG Control[7:0]

Provides Access to Port Sub-

Registers

Port G Input Data
PGIN (FEAH - Read Only)
[D7[D6[D3|D4[D3[D2[D1]DO]

L PortG Input Data [7:0]

PS019919-1207
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Port G Output Data
PGOUT (FEBH - Read/Write)
[D7]D6]D5[D4|D3[D2[D1[DO]

. Port G Output Data [7:0]

Port H Address
PHADDR (FECH - Read/Write)
[D7]D6]D5[D4]D3[D2]D1[DO|

L PortH Address[7:0]

Selects Port Sub-Registers:

00H = No function

01H = Data direction

02H = Alternate function

03H = Output control (open-drain)
04H = High drive enable

05H = Stop Mode Recovery enable
06H-FFH = No function

Port H Control
PHCTL (FEDH - Read/Write)
[D7]D6[D5[D4[D3[D2]D1[DO|

L PortH Control [3:0]
Provides Access to Port Sub-
Registers

Reserved

Port H Input Data
PHIN (FEEH - Read Only)
[D7[D6]D5[D4[D3[D2[D1[DO]

[ PortH Input Data [3:0]

Reserved

Port H Output Data
PHOUT (FEFH - Read/Write)
[D7]D6[D5[D4|D3[D2D1[DO|

L Port H Output Data [3:0]

Reserved

Control Register Summary
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On-Chip Debugger Initiated Reset

A Power-On Reset can be initiated using the On-Chip Debugger by setting the RST bit in
the OCD Control register. The On-Chip Debugger block is not reset but the rest of the chip
goes through a normal system reset. The RST bit automatically clears during the system
reset. Following the system reset the POR bit in the WDT Control register is set.

Stop Mode Recovery

STOP mode is entered by the eZ8 executing a STOP instruction. For detailed STOP mode
information, see Low-Power Modes on page 47. During Stop Mode Recovery, the devices
are held in reset for 66 cycles of the Watchdog Timer oscillator followed by 16 cycles of
the system clock. Stop Mode Recovery only affects the contents of the Watchdog Timer
Control register. Stop Mode Recovery does not affect any other values in the Register File,
including the Stack Pointer, Register Pointer, Flags, peripheral control registers, and
general-purpose RAM.

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. Following Stop Mode Recovery, the STOP bit in the Watchdog Timer
Control Register is set to 1. Table 10 lists the Stop Mode Recovery sources and resulting
actions.

Table 10. Stop Mode Recovery Sources and Resulting Action

Operating Mode Stop Mode Recovery Source Action

STOP mode Watchdog Timer time-out Stop Mode Recovery
when configured for Reset
Watchdog Timer time-out Stop Mode Recovery followed by interrupt
when configured for interrupt (if interrupts are enabled)

Data transition on any GPIO Port pin  Stop Mode Recovery
enabled as a Stop Mode Recovery
source

Stop Mode Recovery Using Watchdog Timer Time-Out

PS019919-1207

If the Watchdog Timer times out during STOP mode, the device undergoes a Stop Mode
Recovery sequence. In the Watchdog Timer Control register, the WDT and STOP bits are
set to 1. If the Watchdog Timer is configured to generate an interrupt upon time-out and
the 64K Series devices are configured to respond to interrupts, the eZ8 CPU services the
Watchdog Timer interrupt request following the normal Stop Mode Recovery sequence.

Reset and Stop Mode Recovery
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Table 42. Timer 0-3 Reload Low Byte Register (TxRL)

BITS 7 6 5 4 3 2 1 0
FIELD TRL
RESET 1
R/W R/W
ADDR FO3H, FOBH, F13H, F1BH
TRH and TRL—Timer Reload Register High and Low
These two bytes form the 16-bit Reload value, {TRH[7:0], TRL[7:0]}. This value sets the
maximum count value which initiates a timer reload to 0001H. In COMPARE mode, these
two byte form the 16-bit Compare value.
Timer 0-3 PWM High and Low Byte Registers
The Timer 0-3 PWM High and Low Byte (TxPWMH and TxPWML) registers (see
Table 43 and Table 44 on page 92) are used for Pulse-Width Modulator (PWM) opera-
tions. These registers also store the Capture values for the Capture and Capture/COM-
PARE modes.
Table 43. Timer 0-3 PWM High Byte Register (TxPWMH)
BITS 7 6 5 4 3 2 1 0
FIELD PWMH
RESET 0
R/W R/W
ADDR FO4H, FOCH, F14H, F1CH
Table 44. Timer 0-3 PWM Low Byte Register (TxPWML)
BITS 7 6 5 4 3 2 1 0
FIELD PWML
RESET 0
R/W R/W
ADDR FO5H, FODH, F15H, F1DH

PS019919-1207 Timers
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Receiving Data using the Interrupt-Driven Method

PS019919-1207

The UART Receiver interrupt indicates the availability of new data (as well as error con-
ditions). Follow the steps below to configure the UART receiver for interrupt-driven oper-
ation:

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 Receiver interrupt and set
the desired priority.

5. Clear the UART Receiver interrupt in the applicable Interrupt Request register.
6. Write to the UART Control 1 Register to enable MULTIPROCESSOR (9-bit) mode

functions, if desired.

—  Set the MULTIPROCESSOR Mode Select (MPEN) to Enable
MULTIPROCESSOR mode.

—  Set the MULTIPROCESSOR Mode Bits, MPMD[ 1: 0] , to select the desired
address matching scheme.

— Configure the UART to interrupt on received data and errors or errors only
(interrupt on errors only is unlikely to be useful for Z8 Encore! devices without a
DMA block).

7. Write the device address to the Address Compare Register (automatic multiprocessor
modes only).
8. Write to the UART Control 0 register to:
— Set the receive enable bit (REN) to enable the UART for data reception.
— Enable parity, if desired and if MULTIPROCESSOR mode is not enabled, and
select either even or odd parity.

9. Execute an El instruction to enable interrupts.

The UART is now configured for interrupt-driven data reception. When the UART
Receiver interrupt is detected, the associated interrupt service routine performs the follow-
ing:

1. Check the UART Status 0 register to determine the source of the interrupt - error,
break, or received data.

2. [If the interrupt was caused by data available, read the data from the UART Receive
Data register. If operating in MULTIPROCESSOR (9-bit) mode, further actions may
be required depending on the MULTIPROCESSOR Mode bits MPMD[ 1: 0] .

UART

108
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configuration bits. In general, the address compare feature reduces the load on the CPU,
since it does not need to access the UART when it receives data directed to other devices
on the multi-node network. The following three MULTIPROCESSOR modes are avail-
able in hardware:

* Interrupt on all address bytes.
¢ Interrupt on matched address bytes and correctly framed data bytes.
¢ Interrupt only on correctly framed data bytes.

These modes are selected with MPMD[ 1: O] in the UART Control 1 Register. For all
MULTIPROCESSOR modes, bit MPEN of the UART Control 1 Register must be set to 1.

The first scheme is enabled by writing 01b to MPVD[ 1: 0] . In this mode, all incoming
address bytes cause an interrupt, while data bytes never cause an interrupt. The interrupt
service routine must manually check the address byte that caused triggered the interrupt. If
it matches the UART address, the software clears MPMD[ 0] . At this point, each new
incoming byte interrupts the CPU. The software is then responsible for determining the
end of the frame. It checks for end-of-frame by reading the MPRX bit of the UART Status
1 Register for each incoming byte. If MPRX=1, a new frame has begun. If the address of
this new frame is different from the UART’s address, then set MPMD[ O] to 1 causing the
UART interrupts to go inactive until the next address byte. If the new frame’s address
matches the UART’s, the data in the new frame is processed as well.

The second scheme is enabled by setting MPMD[ 1: 0] to 10b and writing the UART’s
address into the UART Address Compare Register. This mode introduces more hardware
control, interrupting only on frames that match the UART’s address. When an incoming
address byte does not match the UART’s address, it is ignored. All successive data bytes in
this frame are also ignored. When a matching address byte occurs, an interrupt is issued
and further interrupts now occur on each successive data byte. The first data byte in the
frame contains the NEWFRM-=1 in the UART Status 1 Register. When the next address byte
occurs, the hardware compares it to the UART’s address. If there is a match, the interrupts
continue sand the NEWFRMbit is set for the first byte of the new frame. If there is no
match, then the UART ignores all incoming bytes until the next address match.

The third scheme is enabled by setting MPMD[ 1: 0] to 11b and by writing the UART’s
address into the UART Address Compare Register. This mode is identical to the second
scheme, except that there are no interrupts on address bytes. The first data byte of each

frame is still accompanied by a NEWFRMassertion.

External Driver Enable

PS019919-1207

The UART provides a Driver Enable (DE) signal for off-chip bus transceivers. This feature
reduces the software overhead associated with using a GPIO pin to control the transceiver
when communicating on a multi-transceiver bus, such as RS-485.

Driver Enable is an active High signal that envelopes the entire transmitted data frame
including parity and Stop bits as displayed in Figure 17. The Driver Enable signal asserts

UART
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1 = Infrared Encoder/Decoder is enabled. The UART transmits and receives data
through the Infrared Encoder/Decoder.

UART Address Compare Register

The UART Address Compare register (Table 58) stores the multi-node network address of
the UART. When the MPMD[1] 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 58. UART Address Compare Register (UxADDR)

BITS 7 6 5 4 3 2 1 0
FIELD COMP_ADDR

RESET 0

R/W R/W

ADDR F45H and FADH

PS019919-1207

COMP_ADDR—Compare Address
This 8-bit value is compared to the incoming address bytes.

UART Baud Rate High and Low Byte Registers

The UART Baud Rate High and Low Byte registers (see Table 59 and Table 60 on

page 121) combine to create a 16-bit baud rate divisor value (BRG[15:0]) that sets the data
transmission rate (baud rate) of the UART. To configure the Baud Rate Generator as a
timer with interrupt on time-out, complete the following procedure:

1. Disable the UART by clearing the REN and TEN bits in the UART Control O register
to 0.

2. Load the desired 16-bit count value into the UART Baud Rate High and Low Byte
registers.

3. Enable the Baud Rate Generator timer function and associated interrupt by setting the
BRGCTL bit in the UART Control 1 register to 1.

When configured as a general purpose timer, the UART BRG interrupt interval is calcu-
lated using the following equation:

UART BRG Interrupt Interval(s) = System Clock Period (s) x BRG[15:0]

UART
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Table 59. UART Baud Rate High Byte Register (UxBRH)

BITS 7 6 5 4 3 2 1 0
FIELD BRH

RESET 1

R/W R/W

ADDR F46H and F4EH

Table 60. UART Baud Rate Low Byte Register (UxBRL)

BITS 7 6 5 4 3 2 1 0
FIELD BRL

RESET 1

R/IW R/W

ADDR F47H and F4FH

PS019919-1207

For a given UART data rate, the integer baud rate divisor value is calculated using the
following 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 desired baud rate is calculated using the following
equation:

UART Baud Rate Error (%) = 100 x (

Actual Data Rate — Desired Data Rate)
Desired Data Rate

For reliable communication, the UART baud rate error must never exceed 5 percent.
Table 61 provides information on data rate errors for popular baud rates and commonly
used crystal oscillator frequencies.

UART
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The Master and Slave are each capable of exchanging a character of data during a
sequence of NUMBITS clock cycles (see NUMBITS field in the SPI Mode Register on
page 140). In both Master and Slave SPI devices, data is shifted on one edge of the SCK
and is sampled on the opposite edge where data is stable. Edge polarity is determined by
the SPI phase and polarity control.

Slave Select

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

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

When the SPI is configured as one Master in a multi-master SPI system, the SS pin must
be set as an input. The SS input signal on the Master must be High. If the SS signal goes

Low (indicating another Master is driving the SPI bus), a Collision error Flag is set in the
SPI Status register.

SPI Clock Phase and Polarity Control

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

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

SCK Transmit SCK Receive SCKldle
PHASE CLKPOL Edge Edge State
0 0 Falling Rising Low
0 1 Rising Falling High
1 0 Rising Falling Low
1 1 Falling Rising High

PS019919-1207 Serial Peripheral Interface
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0100 = ANA4
0101 = ANAS
0110 = ANAG6
0111 = ANA7
1000 = ANAS
1001 = ANA9
1010 = ANAIO
1011 = ANA11
11XX = Reserved.

ADC Data High Byte Register

The ADC Data High Byte register (Table 87) contains the upper eight bits of the 10-bit
ADC output. During a single-shot conversion, this value is invalid. Access to the ADC
Data High Byte register is read-only. The full 10-bit ADC result is given by
{ADCD_HJ7:0], ADCD L][7:6]}. Reading the ADC Data High Byte register latches data
in the ADC Low Bits register.

Table 87. ADC Data High Byte Register (ADCD_H)

BITS 7 6 5 4 3 2 1 0
FIELD ADCD_H

RESET X

R/W R

ADDR F72H

PS019919-1207

ADCD_H—ADC Data High Byte

This byte contains the upper eight bits of the 10-bit ADC output. These bits are not valid
during a single-shot conversion. During a continuous conversion, the last conversion out-
put is held in this register. These bits are undefined after a Reset.

ADC Data Low Bits Register

The ADC Data Low Bits register (Table 88) contains the lower two bits of the conversion
value. The data in the ADC Data Low Bits register is latched each time the ADC Data
High Byte register is read. Reading this register always returns the lower two bits of the
conversion last read into the ADC High Byte register. Access to the ADC Data Low Bits
register is read-only. The full 10-bit ADC result is given by {ADCD _H[7:0],
ADCD_L[7:6]}.

Analog-to-Digital Converter
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Flash Control Register Definitions

Flash Control Register

The Flash Control register (Table 92) unlocks the Flash Controller for programming and
erase operations, or to select the Flash Sector Protect register.

The Write-only Flash Control Register shares its Register File address with the Read-only
Flash Status Register.

Table 92. Flash Control Register (FCTL)

BITS 7 6 5 4 3 2 1 0
FIELD FCMD

RESET 0

RW W

ADDR FF8H

FCMD—Flash Command

73H = First unlock command.

8CH = Second unlock command.

95H = Page erase command.

63H = Mass erase command

SEH = Flash Sector Protect register select.

* All other commands, or any command out of sequence, lock the Flash Controller.

Flash Status Register

The Flash Status register (Table 93) indicates the current state of the Flash Controller. This
register can be read at any time. The Read-only Flash Status Register shares its Register
File address with the Write-only Flash Control Register.

Table 93. Flash Status Register (FSTAT)

BITS 7 6 5 4 3 2 1 0
FIELD Reserved FSTAT

RESET 0

R/W R

ADDR FF8H

PS019919-1207

Flash Memory

190



Table 96. Flash Frequency High Byte Register (FFREQH)
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BITS 7 6 5 4 3 0
FIELD FFREQH

RESET 0

R/W R/W

ADDR FFAH

Table 97. Flash Frequency Low Byte Register (FFREQL)

BITS 7 6 5 4 3 0
FIELD FFREQL

RESET 0

R/W R/W

ADDR FFBH

PS019919-1207

FFREQH and FFREQL—Flash Frequency High and Low Bytes

These 2 bytes, {FFREQH][7:0], FFREQL][7:0]}, contain the 16-bit Flash Frequency value.

Flash Memory

193
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Table 133. eZ8 CPU Instruction Summary (Continued)

Address
Assembly & Opcode(s) Flags Fetch Instr.
Mnemonic  Symbolic Operation dst src (Hex) C Z S V D H Cycles Cycles
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 - 0 - - 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
BTJNZ bit, if src[bit] = 1 r F6 - - - - - - 3 3
src, dst PC«PC+X Ir F7 3 4
BTJZ bit, src, if src[bit] =0 r F6 - - - - - - 3 3
dst PC « PC + X Ir F7 3 4
CALL dst SP « SP -2 IRR D4 - - - - - - 2 6
i o
CCF C«~C EF S 1 2
CLR dst dst « 00H R BO - - - - - - 2 2
IR B1 2 3
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Lower Nibble (Hex)

0 1 2 3 4 5 6 7 8 9 A B C D E F
1.2 22 23 24 3.3 34 3.3 34 4.3 4.3 23 22 22 3.2 1.2 1.2
0 | BRK | SRP | ADD | ADD | ADD | ADD | ADD | ADD |(ADDX|ADDX|DJNZ | JR LD JP INC | NOP
IM r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,IM | IR1,IM |ER2,ER1| IM,ER1 r1,X cc,X r1,IM cc,DA 1
22 23 23 24 33 3.4 3.3 34 43 4.3 See 2nd
1§ RLC | RLC | ADC | ADC | ADC | ADC | ADC | ADC |ADCX|ADCX Opcode
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1 Map
22 23 23 24 3.3 34 3.3 34 4.3 4.3 1,2
2 INC INC | SUB | SUB | SUB | SUB | SUB | SUB | SUBX|SUBX ATM
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 23 23 24 33 3.4 3.3 34 43 4.3
3 | DEC | DEC | SBC | SBC | SBC | SBC | SBC | SBC | SBCX|SBCX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,IM | IR1,IM |ER2,ER1| IM,ER1
22 23 23 24 3.3 34 3.3 34 4.3 4.3
4 DA DA OR OR OR OR OR OR ORX | ORX
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 23 23 24 3.3 3.4 3.3 34 43 4.3 1.2
5 | POP | POP | AND | AND | AND | AND | AND | AND | ANDX| ANDX WDT
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,IM | IR1,IM |ER2,ER1| IM,ER1
22 23 23 24 3.3 34 3.3 34 4.3 4.3 1.2
6 JCOM | COM | TCM | TCM [ TCM | TCM | TCM | TCM | TCMX| TCMX STOP
< R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
% 22 23 23 24 3.3 3.4 3.3 34 43 4.3 1.2
o 7 JPUSH|PUSH| T™M ™ ™ ™ ™ ™ TMX | TMX HALT
g R2 IR2 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,IM | IR1,IM |ER2,ER1| IM,ER1
= 25 2.6 25 2.9 3.2 3.3 34 35 34 34 1.2
5 8 DECW|DECW| LDE | LDEI | LDX | LDX | LDX | LDX | LDX | LDX DI
% RR1 IRR1 2 | Irt,Irr2 | r1,ER2 | Ir1,ER2 |IRR2,R1|IRR2,IR1| r1,rr2,X | rr1,r2,X
=] 22 23 25 29 3.2 3.3 34 35 3.3 35 1.2
9 RL RL LDE | LDEI | LDX | LDX | LDX | LDX | LEA | LEA El
R1 IR1 r2,lrr1 | Ir2,lrr1 | r2,ER1 | Ir2,ER1 |R2,IRR1|IR2,IRR1| r1,r2,X | rr1,rr2,X
25 2.6 23 24 3.3 34 3.3 34 4.3 4.3 1.4
A JINCW |INCW | CP CcP CP CcP CP CcP CPX | CPX RET
RR1 IRR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 23 23 24 3.3 3.4 3.3 34 43 4.3 1.5
BJ CLR | CLR [ XOR | XOR [ XOR | XOR | XOR | XOR | XORX | XORX IRET
R1 IR1 r1,r2 r1,Ir2 R2,R1 | IR2R1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 23 25 2.9 23 2.9 34 3.2 1.2
C I RRC | RRC | LDC | LDCI JP LDC LD [PUSHX RCF
R1 IR1 1,02 | Ir1,Irr2 IRR1 Ir1,Irr2 r1,r2,X ER2
22 23 25 29 26 22 3.3 34 3.2 1.2
D J SRA | SRA | LDC | LDCI | CALL [BSWAP| CALL | LD |POPX SCF
R1 IR1 r2,Irr1 | 1Ir2,Irr1 IRR1 R1 DA r2,r1,X ER1
22 23 22 23 3.2 3.3 3.2 3.3 4.2 4.2 1.2
E RR RR BIT LD LD LD LD LD LDX | LDX CCF
R1 IR1 p.b,r1 r1,Ir2 R2,R1 | IR2ZR1 | R1,M | IR1,IM |ER2,ER1| IM,ER1
22 23 26 23 28 3.3 3.3 34
F JSWAP [SWAP|TRAP| LD |MULT| LD BTJ BTJ Y Y
R1 IR1 Vector Ir1,r2 RR1 R2,IR1 | p,b,r1,X | p,b,Ir1,X ' ' '

Figure 60. First Opcode Map
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