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G65SC802
G65SC816

CMOS 8/16-Bit Microprocessor Family

Features

® Advanced CMOS design for low power consumption and increased
noise immunity

Emulation mode for total software compatibility with 6502 designs
Full 16-bit ALU, Accumulator, Stack Pointer, and Index Registers
Direct Register for “zero page" addressing

24 addressing modes (including 13 original 6502 modes)

Wait for Interrupt (WAI) and Stop the Clock (STP) instructions for
reduced power consumption and decreased interrupt latency

® 91 instructions with 255 opcodes
® Co-Processor (COP) instruction and associated vector
* Powerful Block Move instructions

Features (G65SC802 Only)

* 8-Bit Mode with both software and hardware (pin-to-pin) com-
patibility with 6502 designs (64 KByte memory space)

* Program selectable 16-bit operation
¢ Choice of external or on-board clock generation

Features (G65SC816 Only)
¢ Full 16-bit operation with 24 address lines for 16 MByte memory
® Program selectable 8-Bit Mode for 6502 coding compatibility.

¢ Valid Program Address (VPA) and Valid Data Address (VDA) outputs
for dual cache and DMA cycle steal implementation

Vector Pull (VP) output indicates when interrupt vectors are being
tetched. May be used for vectoring/prioritizing interrupts

® Abort interrupt and associated vector for interrupting any instruction
- without modifying internal registers

* Memory Lock (ML) for multiprocessor system implementation

General Description

The G65SC802 and G65SC816 are ADV-CMOS (ADVanced CMOS) 16-
bit microprocessors featuring total software compatibility with 8-bit
NMOS and CMOS 6500 series microprocessors. The G65SC802 is pin-
to-pin compatible with 8-bit 6502 devices currently available, while also
providing full 16-bit internal operation. The G65SC816 provides 24 ad-
dress lines for 16 MByte addressing, while providing both 8-bit and 16-bit
operation.

Each microprocessor contains an Emulation (E) mode for emulating
8-bit NMOS and CMOS 6500-Series microprocessors. A software switch
determines whether the processor is in the 8-bit emulation mode or in
the Native 16-bit mode. This allows existing 8-bit system designs to use
the many powerful features of the G65SC802 and G65SC816.

The G65SC802 and G65SC816 provide the system engineer with many

powerful features and options. A 16-bit Direct Page Register is provided

to augment the Direct Page addressing mode, and there are separate

Program Bank Registers for 24-bit memory addressing. Other valuable

teatures include: .

e An Abort input which can interrupt the current instruction without
modifying internal registers.

* Valid Data Address (VDA) and Valid Program Address (VPA) ocutputs
which facilitate dual cache memory by indicating whether a data or
program segment is being accessed.

» Vector modification by simply monitoring the Vector Pull (W) output.

® Block Move instructions.

CMD Microcircuits’ G65SC802 and GB5SC816 microprocessors offer the

design engineer a new freedom of design and application, and the many

advantages of state-of-the-art ADV-CMOS technology.
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Absolute Maximum Ratings: (Note 1)

Rating Symbol Value
Supply Voltage Voo -0.3Vto +7.0V
input Voltage VIN -0.3V to Voo +0.3V
Operating Temperature Ta 0°C to +70°C
Storage Temperature Ts -55°C to +150°C

This device contains input protection against damage due to high static
voltages or electric fields; however, precautions should be taken to avoid
application of voltages higher than the maximum rating.

Notes:

1. Exceeding these ratings may cause permanent damage. Functional

operation under these conditions is not implied.

DC Characteristics (All Devices): Voo = 5.0V +5%, Vss = OV, Ta = 0°C to +70°C

Parameter Symbol Min Max Unit
Input High Voitage VIH
RES. RDY. IRQ, Data, §0. BE T 20 Voo +0.3 v
ABORT, NMI, 92 (IN) 0.7 Voo Voo +0.3 '
Input Low Voltage Vit -
RES, RDY, IRQ, Data, SO, BE -0.3 0.8 v
ABORT, NMI @2 {IN) -0.3 0.2 v
Input Leakage Current (ViNn=0to Voo) . N
RES. NMI, IRQ, SO, BE, ABORT (Internal Pullup) -100 1 HA
RDY (Internal Pullup, Open Drain) -100 10 pA
¢2 (IN) -1 1 HA
Address, Data, R/W (Off State, BE = 0) -10 10 HA
Output High Voltage (lor = -100uA) Vo
SYNC, Data, Address, R/W, ML, VP, M/X, E, VDA, VPA,
@1 (OUT), 92 (QUT) 0.7 Voo - "
Output Low Voltage (loL = 1.6mA) ___ VoL
SYNC, Data, Address, R/W, ML, VP, M/X, E, VDA, VPA,
@1 (OUT). 2 (OUT) — 0.4 v
Supply Current =2 MHz loo - 10 . mA
(No Load) f=4MHz - 20 mA
f=6MH2z - 30 mA
f=8MHz -_ 40 mA
Standby Current (No Load: Data Bus = Vss or Voo, iss
@2(IN) = ABORT = RES = NMi = 1RQ = ‘SO = BE = Vop) — 10 HA
Capacitance (Vin = QV, Ta = 25°C, { = 2 MHz)
Logic, 92 (IN) CiN - 10 pF
Address, Data, R/W (Off State) Crs — 15 pF
AC Characteristics (G65SC802): Voo = 5.0V +5%, Vss = OV, Ta = 0°to +70°C
2MH2 4MH2z S5MHz2 6MHz
Parameter Symbol | Min | Max | Min | Max |} Min | Max | Min | Max | Unit
Cycle Time tcve 500 | DC | 250 ] DC | 200 | DC | 167 ] DC | nS
Clock Pulse Width Low tPwL 0.240| 10 ]0.120] 10 }0.095] 10 }0.080} 10 usS
Clock Pulse Width High tPwH 240 | = | 120 ]| = 95 i 80 x nS
Fall Time, Rise Time iF. tR — 10 — 10 | — 5 — 5 nS
Delay Time, ¢2 (IN) to ¢1 (OUT) tod — 40 — 40 —_ 35 — 30 nS
Detay Time, ¢2 (IN) to ¢2 (OUT) tod2 — 40 — 40 - 35 —_ 30 nS
Address Hold Time tan 10 — 10 —_ 10 —_ 10 — nS
Address Setup Time taps — {100 | — 75 — 65 —_ 60 nS
Access Time tacc 5| — 130} — 1100 ] — 85 —_— nS
Read Data Hold Time toHR 10 —_ 10 —_ 10 —_ 10 —_ nS
Read Data Setup Time tosR 40 — 30 — 25 — 20 nS
Write Data Delay Time twos —J1w00] — ] 70 ] —]|65] — ] 60 ] nS
Write Data Hold Time toHw 10 — 10 —_ 10 —_ 10 — nS
Processor Control Setup Time tPCS 40 | — V| —12 | —}12 | — nS
Processor Control Hold Time tPCH 10 | — 10 | — 10 | — 10 } — | nS
E Qutput Hold Time tEH 10 — 10 — 10 — 10 — nS
E Output Setup Time tes 50 —_ 50 — 35 — 25 — nS
Capacitive Load (Address, Data, and R/'W) Cext — 100} — | 100 ] — 35 — 35 pF
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AC Characteristics (G65SC802): Voo = 50V +5%, Vss = OV, Ta = 0°to +70°C

«

. 2MHz 4MHz SMHz 6MHz
Parameter Symbol | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Cycle Time tcye 500 | DC | 250 | DC 200 | DC | 167} DC | nS
Clock Pulse Width Low tPwi 0.240{ 10 10.120] 10 J0.095] 10 {0.080! 10 | uS
Clock Pulse Width High tPwh 240 | = | 120]| = 95 * 80 © nS
Fall Time, Rise Time . tF tR —_ 10 | — 10 — 5 — 5 nS
A0-A15 Hold Time taH 10 | — 10 | — 10 | — 10 | — | nS
A0-A15 Hold Time taps — | 100] — 75 — 65 | — 60 nS
BAQ-BA7 Hold Time tBH 10 | — 10 | — 10 | — 10 } — | nS
BAQ—-BA7 Setup Time TeAs — J100] — 90 — 75 — 65 nS
Access Time tacc 355 | — 130} — J]100)] — 85 —_ nS
Read Data Hold Time oHR 10 — 10 — 10 — 10 — nS
Read Data Setup Time tosR 40 — 30 e 25 — 20 — nS
Write Data Delay Time twos — 100 — }] 70 ] — | 65| — | 60 | nS
Write Data Hold Time toHwW 10 — 10 — 10 — 10 — nS
Processor Control Setup Time trCs 40 — 30 — 25 — 20 — nS
Processor Control Hold Time tPCH 10 — 10 | — 10 — 10 — nS
E,MX Output Hold Time tEH 10 — 10 —_ 10 — 10 — nsS
E,MX Output Setup Time tES 50 | — 50 | — 35 | — 25 —_ nS
Capacitive Load (Address, Data, and R/W) Cexr — }J 100 ] — ] 100 ]| —~ 3% | — | 35 pF
BE to High Impedance State tBHZ — | 30 { — | 30 | — 30 ] — ] 3 | nS
BE to Valid Data tevD — | 30 | — 30 | — 30 | — | 30 { nS
. Timing Diagram (G65SC802)
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Timing Notes: 1. Typicat output load = 100 pF
2. Voltage leveis are VL < 0.4V, VH > 2.4V
3. Timing measurement points are 0.8V and 2.0V
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Timing Diagram (G65SC816)
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1. Typical output load = 100 pF
2. Voltage levels are VL < 0.4V, Vr > 2.4V
3. Timing measurement points are 0.8V and 2.0V

Functional Description

The G65SCB802 offers the design engineer the opportunity to utitize both
existing software programs and hardware configurations, while also
achieving the added advantages of increased register lengths and faster
execution times. The G655CB02's “ease of use” design and implementa-
tion features provide the designer with increased flexibility and reduced
implementation costs. in the Emulation mode, the G65SC802 not only
offers software compatibility, but is also hardware (pin-to-pin) com-
patible with 6502 designs. .. plus it provides the advantages of 16-bit
internal operation in 6502-compatible applications. The G65SC802is an
- excellent direct replacement microprocessor for 6502 designs.

The G65SC816 provides the design engineer with upward mobility and
software compatibility in applications where a 16-bit system configura-
tion is desired. The GE5SC816's 16-bit hardware configuration, coupled
with current software allows a wide selection of system applications. in
the Emulation mode, the G65SC816 offers many advantages, including
full software compatibility with 6502 coding. In addition, the G65SC816's
powerful instruction set and addressing modes make it an excellent
choice for new 16-bit designs.

Internal organization of the G65SC802 and G65SC816 can be divided
into two parts: 1) The Register Section, and 2) The Control Section. in-
structions (or opcodes) obtained from program memory are executed
by implementing a series of data transfers within the Register Section.
Signals that cause data transfers 1o be executed are generated within the
Control Section. Both the GESSC802 and the G65SC816 have a 16-bit
internal architecture with an 8-bit external data bus.

Instruction Register and Decode

An opcode enters the processor on the Data Bus, and is latched into the
Instruction Register during the instruction fetch cycle. Thisinstructionis
then decoded, along with timing and interrupt signals, to generate the
various Instruction Register control signals.

Timing Control Unit (TCU)
The Timing Control Unit keeps track of each instruction cycle as itis ex-

ecuted. The TCU is set to zero each time an instruction fetch is executed,
and is advanced at the beginning of each cycle for as many cycles as is
required to complete the instruction. Each data transfer between regis-
ters depends upon decoding the contents of both the Instruction Regis-
ter and the Timing Control Unit.

Arithmetic and Logic Unit (ALU)

All arithmetic and logic operations take place within the 16-bit ALU. In
addition to data operations, the ALU also calculates the effective address
for relative and indexed addressing modes. The result of a data operation
is stored in either memory or an internal register. Carry, Negative, Over-
tlow and Zero flags may be updated following the ALU data operation.

Internal Registers (Refer to Figure 2, Programming Model)

Accumulator (A)

The Accumulator is a general purpose register which stores one of the
operands, or the result of most arithmetic and logical operations. in the
Native mode (E=0), when the Accumulator Select Bit (M) equals zero, the
Accumulator is established as 16 bits wide. When the Accumulator Select
Bit {M) equals one, the Accumulator is 8 bits wide. In this case, the upper
8 bits (AH) may be used for temporary storage in conjunction with the
Exchange AH and AL instruction.

Data Bank (DB) :

During the Native mode (E=0), the 8-bit Data Bank Register holds the
default bank address for memory transfers. The 24-bit address is com-
posed of the 16-bit instruction effective address and the 8-bit Data Bank
address. The register value is multiplexed with the data value and is pres-
ent on the Data/Address lines during the first half of a data transfer mem-
ory cycle for the G65SC816. The Data Bank Register is initialized to zero
during Reset.

Direct (D)

The 16-bit Direct Register provides an address offset for all instructions
using direct addressing. The effective bank zero address is formed by
adding the 8-bit instruction operand address to the Direct Register. The
Direct Register is initialized to zero during Reset.

4
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Index (X and Y)

There are two index Registers (X and Y) which may be used as general
purpose registers or to provide an index value for caiculation of the ef-
fective address. When executing an instruction with indexed addressing,
the microprocessor fetches the opcode and the base address, and then
modifies the address by adding the Index Register contents to the ad-
dress prior to performing the desired operation. Pre-indexing or post-
indexing of indirect addresses may be selected. in the Native mode (E=0),
both Index Registers are 16 bits wide (providing the Index Select Bit (X)
equals zero). If the Index Select Bit (X) equais one, both registers will be
8 bits wide.

Processor Status (P)

The 8-bit Processor Status Register contains status flags and mode select
bits. The Carry (C), Negative (N), Overflow (V), and Zero (Z) status flags
serve to report the status of most ALU operations. These status flags are
tested by use of Conditional Branch instructions. The Decimal (D), IRQ
Disable (!), Memory/Accumulator (M), and Index (X) bits are used as
mode select flags. These flags are set by the program to change micro-
processor operations.

The Emulation (E) select and the Break (B) flags are accessible only
through the Processor Status Register. The Emulation mode select flag
is selected by the Exchange Carry and Emulation Bits (XCE) instruction.
Table 2, G655C802 and G65SC816 Mode Comparison, illustrates the
features of the Native (E=0) and Emulation (E=1) modes. The M and X

flags are always equal to one in the Emulation mode. When an interrupt
occurs during the Emulation mode, the Break flag is written to stack mem-
ory as bit 4 of the Processor Status Register.

Program Bank (PB)

The 8-bit Program Bank Register holds the bank address for all instruc-
tion fetches. The 24-bit address consists of the 16-bit instruction effective
address and the 8-bit Program Bank address. The register value is multi-
plexed with the data value and presented on the Data/Address lines during
the first halt of a program memory read cycle. The Program Bank Regis-
ter is initialized to zero during Reset.

Program Counter (PC)

The 16-bit Program Counter Register provides the addresses which are
used to step the microprocessor through sequential program instruc-
tions. The register is incremented each time an instruction or operand is
fetched from program memory.

Stack Pointer (S)

The Stack Pointer is a 16-bit register which is used to indicate the next
available location in the stack memory area. It serves as the effective ad-
dress in stack addressing modes as well as subroutine and interrupt pro-
cessing. The Stack Pointer allows simple implementation of nested sub-
routines and multiple-tevel interrupts. During the Emulation mode, the
Stack Pointer high-order byte (SH) is always equal to 01. The Bank
Address is 00 for all Stack operations.
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: : :
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Figure 1. Block Diagram — Internal Architecture

Note: 1. 816 DIPand PLCC,
802 PLCC.
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Signal Description

The following Signal Description applies to both the G65SC802 and the
G655C816 except as otherwise noted.

Abort (ABORT)—G65SC816

The Abort input prevents moditication of any internal registers during
execution of the current instruction. Upon completion of this instruc-
tion, an interrupt sequence is initiated. The location of the aborted
opcode is stored as the return address in Stack memory. The Abort
vector address is 00FFF8, 9 (Emulation mode) or 0OFFES, 9 (Native
mode). Abort is asserted whenever there is a low level on the Abort
input, and the ¢#2 clock is high. The Abort internal latch is cleared dur-
ing the second cycle of the interrupt sequence. This signal may be used
to handle out-of-bounds memory references in virtual memory systems.

Address Bus (AG-A15)

These sixteen output lines form the Address Bus for memory and I/0
exchange on the Data Bus. When using the GE5SCB816, the address lines
may be set to the high impedance state by the Bus Enable (BE) signal.

Bus Enable (BE)

The Bus Enable input signal allows external control of the Address and
Data Buffers, as well as the R/W signal. With Bus Enable high, the R/W
and Address Buffers are active. The Data/Address Buffers are active
during the first half of every cycle and the second half of a write cycle.
When BE is low, these buffers are disabled. Bus Enable is an asynchro-
nous signal.

Data Bus (D0-D7)—G655SC802

The eight Data Bus lines provide an 8-bit bidirectional Data Bus for use
during data exchanges between the microprocessor and external mem-
ory or peripherals. Two memory cycles are required for the transfer of
16-bit values.

Data/Address Bus (D0/BA0-D7/BA7)—G65SC816

These eight lines muitiplex bits BAO-BA7 with the data value. The Bank
address is present during the first half of a memory cycle, and the data
value is read or written during the second half of the memory cycle.
The Bank address external transparent latch should be latched when
the ¢2 clock is high or RDY is low. Two memory cycles are required to
transfer 16-bit values. These lines may be set to the high impedance
state by the Bus Enable (BE) signal.

Emulation Status (E)—G65SC816 (Also Applies to G65SC802,
44-Pin Version)

The Emulation Status output reflects the state of the Emulation (E) mode
fiag in the Processor Status (P) Register. This signal may be thought of
as an opcode extension and used for memory and system management.

Interrupt Request (IRQ)

The Interrupt Request input signal is used to request that an interrupt
sequence be initiated. When the IRQ Disabile (1) flag is cleared, alow in-
put logic level initiates an interrupt sequence after the current instruc-
tion is completed. The Wait for Interrupt (WAI) instruction may be ex-
ecuted to ensure the interrupt will be recognized immediately. The inter-
rupt Request vector address is 00FFFE,F (Emulation mode) or 0OFFEE,F
(Native mode). Since IRQ is a level-sensitive input, an interrupt will
occur if the interrupt source was not cleared since the last interrupt.
Also, no interrupt will occur if the interrupt source is cleared prior to
interrupt recognition.

Memory Lock (ML)—G65SC816 (Also Applles to

G655C802, 44-Pin Version)

The Memory Lock output may be used to ensure the integrity of Read-
Modity-Write instructions in a multiprocessor system. Memory Lock
indicates the need to defer arbitration of the next bus cycle. Memory
Lock is low during the last three or five cycles of ASL, DEC, INC, LSR,
ROL, ROR, TRB, and TSB memory referencing instructions, depending
on the state of the M flag.

Memory/Index Select Status (M/X)—G65SC816

This muitiplexed output reflects the state of the Accumulator (M) and
Index (X) select flags (bits 5 and 4 of the Processor Status {P)Register).
Flag M is valid during the ¢2 clock positive transition.Instructions PLP,
REP, RT| and SEP may change the state of these bits. Note that the
M/X output may be invalid in the cycle following a change in the M or
X bits. These bits may be thought of as opcode extensions and may
be used for memory and system management.

Non-Maskable Interrupt (NMI)

A high-to-low transition initiates an interrupt sequence after the current
instruction is completed. The Wait for Interrupt (WAI) instruction may be
executed to ensure that the interrupt will be recognized immediately. The
Non-Maskable Interrupt vector address is 00FFFA,B (Emulation mode)
or OOFFEA,B (Native mode). Since NMI is an edge-sensitive input, an
interrupt will occur if there is a negative transition while servicing a pre-
vious interrupt. Also, no interrupt will occur if NMI remains low.

Phase 1 Out (¢1 (OUT))—G65SC802

This inverted clock output signal provides timing for external read and
write operations. Executing the Stop (STP) instruction holds this clock
in the low state.

Phase 2 In (92 (IN))

This is the system clock input to the microprocessor internal clock gen-
erator (equivalent to ¢0 (IN) on the §502). During the low power Standby
Mode, ¢2 (IN) shouid be held in the high state to preserve the contents
of internal registers.

Phase 2 Out (92 (OUT))—G65SC802

This clock output signal provides timing for external read and write op-
erations. Addresses are valid (after the Address Setup Time (Taps)) fol-
lowing the negative transition of Phase 2 Out. Executing the Stop (STP)
instruction holds Phase 2 Out in the High state.

Read/Write  (R/W)

When the R/W output signal is in the high state, the microprocessor is
reading data from memory or /0. When in the low state, the Data Bus
contains valid data from the microprocessor which is to be stored at the
addressed memory location. When using the G65SC816, the R/W signal
may be set to the high impedance state by Bus Enable (BE).

Ready (RDY)

This bidirectional signal indicates that a Wait for Interrupt (WAI) instruc-
tion has been executed allowing the user to halt operation of the micro-
processor. A lowinput logic level will hailt the microprocessorin its cur-
rent state (note that when in the Emulation mode, the G65SC802 stops
only during a read cycle). Returning RDY to the active high state allows
the microprocessor to continue following the next Phase 2 In Clock
negative transition. The RDY signal is internally pulled low foliowing the
execution of a Wait for Interrupt (WAI)_instruction, and then returned to
the high state when a RES, AB . NMI, or IRQ external interrupt is
provided. This feature may be used to eliminate interrupt latency by
placing the WAl instruction at the beginning of the IRQ servicing routine.
Ifthe IRQ Disable flag has been set, the next instruction will be executed
when the IRQ occurs. The processor will not stop after a WAI instruction
if RDY has been forced to a high state. The Stop (STP) instruction has
no effect on RDY.

Reset (RES)

The Reset input is used to initialize the microprocessor and start pro-
gram execution. The Reset input buffer has hysteresis such thatasimple
R-C timing circuit may be used with the internal puliup device. The RES
signal must be held low for at least two clock cycles after Voo reaches
operating voltage. Ready {RDY) has no effect while RES is being held low.
During this Reset conditioning period, the following processor initializa-
tion takes place:

Registers
D = 0000 SH = 0t
0B = 00 XH = 00
PB = 00 YH = 00

N VvV M X D 1 Z C/E

P =% % 1 1 0 1 % */1]%=Notlnitialized
STP and WAI instructions are cleared.

Signais
E =1 VDA =0
M/X =1 VP =1
R/W =1 VPA =0
SYNC= 0

When Reset is brought high, an interrupt sequence is initiated:
® R/W remains in the high state during the stack address cycles.
® The Reset vector address is 00FFFC.D.
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Set Overflow (S0)—G655SC802
A negative transition on this input sets the Overfiow (V) fiag, bit 6 of the
Processor Status (P) Register.

Synchronize (SYNC)—G65SC802

The SYNC output is provided to identify those cycles during which the
microprocessor is fetching an opcode. The SYNC signal is high during
an opcode fetch cycle, and when combined with Ready (RDY), can be
used for single instruction execution.

Valid Data Address (VDA) and
Valid Program Address (VPA)—G65SC816
These two output signais indicate the type of memory being accessed by
the address bus. The foliowing coding applies:
VDA VPA :

0 O Internal Operation—Address and Data Bus available.
Address outputs may be invalid due to low byte addi-
tions only.

[ 1 Valid program address—may be used for program cache
control.

1 0 Valid data address—may be used for data cache control.

Opcode fetch~~may be used for program cache control

and single step control.

Voo and Vss

VDO is the positive supply voltage and Vss is system ground. When
using only one ground on the G65SC802 DIP package, pin 21 is
preferred.

Vector Pull (VP)—G65SC816 (Also Applies to G655C802,
44-Pin Version)

The Vector Pull outputindicates that a vector location is being addressed
during an interrupt sequence. VP is low during the last two interrupt
sequence cycies, during which time the processor reads the interrupt
vector. The VF signal may be used to select and prioritize interrupts from
several sources by modifying the vector addresses.

ALWAYS 1IFE =1

[ sBITS | 8BITS | 8BITS | BREAK
DB DATA BANK REGISTER 0 ON STACK AFTER INTERRUPT IFE = 4
EMULATION 8IT 0 = NATIVE MODE
INDEX REGISTER (X) L L ! 1 - 6502 EMULATION
I ] NVMXODI1lzZo PROCESSOR STATUS REGISTER (P)
00 SH SL STACK POINTER (S)
L CARRY 1= TRUE
[ AH | AL | ACCUMULATOR (&) ZERO 1= RESULT ZERO
PROGRAM COUNTER (PC IRQ DISABLE 1 = DISABLE
[__Pe || Pcn [ PcL | DROGRAM GANK REGSTER (PB) DECIMAL MODE 1= DECIMAL MODE
INDEX REG. SELECT  1:8BIT,0:= 16 BIT
[ 0 | OH | DL | DIRECTREGISTER (D) MEMORY/ACC. SELECT 1: 8 BIT,0 - 16 BIT
L =LOW, H = HIGH OVERFLOW 1= TRUE
NEGATIVE 1 = NEGATIVE
Figure 2. Programming Model
Table 1. G65SC802 and G65SC816 Compatibility
Function G655C802/816 Emulation G658C02 NMOS 6502
Decimal Mode:
o After Interrupts 0—-D 0-0D Not initialized
* N, Z Flags Valid Valid Undefined
¢ ADC, SBC No added cycle Add 1 cycle No added cycie
Read-Modify-Write:
* Absolute indexed, No Page Crossing 7 cycles 6 cycles 7 cycles
* Write Last 2 cycles Last cycle Last 2 cycles
* Memory Lock Last 3 cycles Last 2 cycles Not available
Jump Indirect:
¢ Cycles 5 cycles 6 cycles 5 cycles
e Jump Address, Operand = XXFF Correct Correct Invalid

Branch or Index Across Page Boundary

Read last program byte

Read fast program byte

Read invalid address

0 — RDY During Write

G65SC802: Ignored until read
G65SC816: Processor stops

Processor stops

Ignored until read

Write During Reset No Yes No
Unused Opcodes No operation No operation Undefined
@1 (OUT), 92 (OUT), SO, SYNC Signals Available with G65SC802 only Available Available
RDY Signal Bidirectional Input Input
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Table 2. G655SC802 and G65SC816 Mode Comparison

Emulation (E = 1)
8 bits in page 1

Function
Stack Pointer (S)

Native (E = 0)

16 bits

Direct index Address

Wrap within page

Crosses page boundary

Processor Status (P):

e Bit4 Always one, except zero in stack after X flag (8/16-bit Index)
hardware interrupt
® Bits Always one M flag (8/16-bit Accumulator)
Branch Across Page Boundary 4 cycles 3 cycles
Vector Locations:
ABORT 00FFF8,9 OOFFES8,9
BRK QOFFFE,F 0OFFES,7
corP 00FFF4,5 00FFE4,5
IRQ OOFFFE,F O00FFEE.F
NM| 00FFFA,B 00FFEA.B
RES 00FFFC,D OOFFFC.D (1 — E)

Program Bank (PB) During Interrupt, RTI

Not pushed, pulled

Pushed and pulled

0 — RDY During Write

G65SC802: ignored wntil read
G65SC816: Processor stops

Processor stops

Write During Read-Modify-Write Last 2 cycles

Last 1 or 2 cycles depending on M flag

G655C802 and G65SC816
Microprocessor Addressing Modes

The.G65SCB16 is capable of directly addressing 16 MBytes of memory.
This address space has specia! significance within certain addressing
modes, as follows:

Reset and interrupt Vectors
The Reset and Interrupt vectors use the majority of the fixed addresses
between O0FFEQ and OOFFFF.

Stack

The Native mode Stack address will always be within the range 000000
to 0OFFFF. in the Emulation mode, the Stack address range is 000100
to D001FF. The following opcodes and addressing modes can increment
or decrement beyond this range when accessing two or three bytes:
JSL; JSR (a.x); PEA; PEI; PER; PHD; PLD; RTL; d,s; (d.S).y.

Direct

The Direct addressing modes are often used to access memory
registers and pointers. The contents of the Direct Register (D) is
added to the offset contained in the instruction operand to produce
an address in the range 000000 to 0OFFFF. Note that in the Emulation
mode, [Direct] and [Direct),y addressing modes and the PEI instruc-
tion will increment from 0000FE or 0000FF into the Stack area, even
if D=0.

Program Address Space

The Program Bank register is not affected by the Relative, Relative Long,
Absolute, Absolute Indirect, and Absolute Indexed Indirect addressing
modes or by incrementing the Program Counter from FFFF. The only
instructions that affect the Program Bank register are: RT1, RTL, JML,
JSL, and JMP Absolute Long. Program code may exceed 64K bytes al-
though code segments may not span bank boundaries.

Data Address Space

The data address space is contiguous throughout the 16 MByte address
space. Words, arrays, records, or any data structures may span 64
KByte bank boundaries with no compromise in code efficiency. As a
result, indexing from page FF in the G65SC802 may result in data
accessed in page zero. The following addressing modes generate 24-bit
effective addresses.

Direct Indexed indirect (d,x)
Direct Indirect Indexed (d).y
Direct indirect (d)

Direct Indirect Long [d]

Direct Indirect Indexed Long [d].y
Absolute

Absolute,x

® Absolute,y

® Absolute long

¢ & % ¢ 0 0 0

e Absolute iong indexed
* Stack Relative Indirect Indexed (d.s).y

The following addressing mode descriptions provide additional detail as
to how effective addresses are calculated.

Twenty-four addressing modes are available for use with the G65SC802
and G65SC816 microprocessors. The “long” addressing modes may be
used with the G65SC802; however, the high byte of the address is not
available to the hardware. Detailed descriptions of the 24 addressing
modes are as follows:

1. Immediate Addressing—#
The operand is the second byte (second and third bytes whenin the
16-bit mode) of the instruction.

2. Absolute—a

With Absoiute addressing the second and third bytes of the instruc-
tion form the low-order 16 bits of the effective address. The Data
Bank Register contains the high-order 8 bits of the operand address.

Instruction: | opcode | addri | addrh |
Operand ! l I |
Address: D8 addrh addrl

3. Absolute Long—al

The second, third, and fourth byte of the instruction form the 24-bit
etfective address.

Instruction: | opcode | addri | “adarn | bador |
Operand

Ag;'ms: l baddr | addrh I addri I

4. Direct—d

The second byte of the instruction is added to the Direct Register
(D) to form the effective address. An additional cycle is required
when the Direct Register is not page aligned (DL not equal 0). The
Bank register is always 0.

tnstruction: | opcode | offset |

l Direct Register |

+ | offset |

Operand |

Address: 00 | effective address |

5. Accumulator—A

This form of addressing always uses a single byte instruction. The
operand is the Accumulator.
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10. Direct Indexed With X—d,x

The second byte of the instruction is added to the sum of the Direct
Register and the X Index Register to form the 16-bit effective

address. The operand is always in Bank 0.
7. Direct Indirect Indexed—(d),y pe : e

This address mode is often referred to as IndirectY. The second Instruction: | opcode | offset |
byte of the instruction is added to the Direct Register (D). The 16-bit

contents of this memory location is then combined with the Data | Direct Register I
Bank register to form a 24-bit base address. The Y Index Register is

added to the base address to form the effective address. + I l

6. Implied—.
. Implied addressing uses a single byte instruction. The operand is
implicitly defined by the instruction.

offset

Instruction: | opcode | offset | | direct address |

| Direct Register | «| ! XReg |
+ | offset t Operand |
Address: 00 l eftective address I
direct addr:
. oo | rect address | 11. Direct Indexed With Y—d,y
then: | R | The second byte of the instruction is added to the sum of the Direct
00 {direct address) Register and the Y Index Register to form the 16-bit effective
| I address. The operand is always in Bank 0.
+ DB
Instruction: | opcode | ofiset |
l base address| I | Direct Register l
* I i_YReg I + | offset I
Operand I |
Address: effective address l

direct address |
8. Direct Indirect indexed Long—[d],y

1
With this addressing mode, the 24-bit base address is pointed to by + | YReg |
the sum of the second byte of the instruction and the Direct Operand
Register. The effective address is this 24-bit base address plus the Y Address: | 00 I effective address l

Index Register.

12. Absolute indexed With X—a,x

The second and third bytes of the instruction are added to the
| X Index Register to form the low-order 16 bits of the effective ad-

dress. The Data Bank Register contains the high-order 8 bits of the
I effective address.

Instruction: | opcode | offset |

. |

Direct Register

+ ] offset
Instruction: | opcode | addrl [ addrh |
l 00 I direct address I
then: ’ DB | addrh | addri |
I (direct address) | 4»| E X Reg |
: [o) d
* | i YRey | Address: | effective address |
Operand | ) I
Address: effective address

13. Absolute Indexed With Y—a,y

9. Direct Indexed Indirect—(d,x) The second and third bytes of the instruction are added to the

This address mode is often referred to as Indirect,X. The second
byte of the instruction is added to the sum of the Direct Register
and the X Index Register. The result points to the low-order 16 bits
of the effective address. The Data Bank Register contains the high-
order 8 bits of the effective address.

Instruction: [ opcode | offset ]

l Direct Register |

+ | offset |

| direct address

+ | i X Reg
| 00 [ address
then:
I 00 | (address) |
+| o8 |
Operand
Address: | effective address |

Y Index Register to form the low-order 16 bits of the effective ad-
dress. The Data Bank Register contains the high-order 8 bits of the
effective address.

Instruction: | opcode | addrl | addrh |

| 0B | addrh I addrl I

+| ! YReg |

Operand ’ ) l
Address: effective address

14. Absolute Long Indexed With X—al,x

The second, third and fourth bytes of the instruction form a 24-bit
base address. The effective address is the sum of this 24-bit address
and the X index Register.

instruction: | opcode | addri | addrh | badar |
| badar | adarh | adan |
+| | XReg |
2::::0‘ | effective address ,
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15. Program Counter Relative—r

16

17.

18

19.

20

This address mode, referred to as Relative Addressing, is used only
with the Branch instructions. If the condition being tested is met,
the second byte of the instruction is added to the Program Counter,
which has been updated to point to the opcode of the next instruc-
tion. The offset is a signed 8-bit quantity in the range from -128 to
127. The Program Bank Register is not affected.

Program Counter Relative Long—rl

This address mode, referred to as Relative Long Addressing, is used
only with the Unconditionai Branch Long instruction (BRL) and the
Push Effective Relative instruction (PER). The second and third
bytes of the instruction are added to the Program Counter, which
has been updated to point to the opcode of the next instruction. With
the branch instruction, the Program Counter is loaded with the
result. With the Push Effective Relative instruction, the result is
stored on the stack. The offset and result are both an unsigned
16-bit quantity in the range 0 to 65535.

Absolute Indirect—(a)

The second and third bytes of the instruction form an address to a
pointer in Bank 0. The Program Counter is loaded with the firstand
second bytes at this pointer. With the Jump Long (JML) instruction,
the Program Bank Register is loaded with the third byte of the
pointer.

Instruction: | opcode | addrl | addrh |

Indirect Address = l 00 | addrh | addri |
New PC = (indirect address)

with JML:
New PC = (indirect address)

New PB = (indirect address +2)

Direct Indirect—(d)

The second byte of the instruction is added to the Direct Register to
form a pointer to the low-order 16 bits of the effective address. The
Data Bank Register contains the high-order 8 bits of the effective

address.
offset |

Instruction: | opcode |

| Direct Register |
+ | offset |
| 00 | direct address I
then:;
| 00 | {direct address) I
+ o8 |
Operand ' |
Address: effective address
Direct Iindirect Long—[d]

The second byte of the instruction is added to the Direct Register to
form a pointer to the 24-bit effective address.

Instruction: | opcode | offset |

I Direct Register l

offset l

+ l
| 00 |  directaddress |
then:
Operand
Address: | (direct address) |

Absolute Indexed Indirect—(a,x)

The second and third bytes of the instruction are added to the
X Index Register to form a 16-bit pointer in Bank 0. The contents of
this pointer are loaded in the Program Counter. The Program Bank
Register is not changed.

21.

22.

23.

24,

instruction: | opcode | addrl | adarh |
| adarh | adan |
| ! xReg |
I 00 I address I
then:
PC = (address)
Stack—s

Stack addressing refers to all instructions that push or pull data
from the stack, such as Push, Pull, Jump to Subroutine, Return from
Subroutine, Interrupts, and Return from Interrupt. The bank ad-
dress is always 0. interrupt Vectors are always fetched from Bank 0.

Stack Relative—d,s

The low-order 16 bits of the effective address is formed from the
sum of the second byte of the instruction and the Stack Pointer. The
high-order 8 bits of the effective address is always zero. The relative
offset is an unsigned 8-bit quantity in the range of 0 to 255.

offset |

l Stack Pointer I

+ | offset |
Operand
Address: } 00 I

Stack Relative Indirect Indexed—(d,s),y

The second byte of the instruction is added to the Stack Pointer to
form a pointer to the low-order 16-bit base address in Bank 0. The
Data Bank Register contains the high-order 8 bits of the base ad-
dress. The etfective address is the sum of the 24-bit base address
and the Y index Register.

Instruction: | opcode |

effective address I

Instruction: | opcode | offset |

I Stack Pointer |

N | oftset |
| 00 1 S + offset I
then:
l S + offset |
«| o8 |
| base address |
+ | by Reg |
Operand
Address: | etfective address I

Block Source Bank, Destination Bank—xyc

This addressing mode is used by the Block Move instructions. The
second byte of the instruction contains the high-order 8 dits of the
destination address. The Y Index Register contains the low-order
16 bits of the destination address. The third byte of the instruction
contains the high-order 8 bits of the source address. The X Index
Register contains the low-order 16 bits of the source address. The
Accumulator contains one less than the number of bytes to move.
The second byte of the biock move instructions is also |oaded into
the Data Bank Register.

Instruction: | opcode | ostonk | srcbnk |

dstonk — DB
Source
Address: | srcbnk I X Reg I
Destination
Address: ' D8 | Y Reg I

increment (MVN) or decrement (MVP) Xand Y.
Decrement A, (if greater than zero), then PC-3 — PC.
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Notes on G65SC802/816 Instructions

All Opcodes Function in All Modes of Operation

It should be noted that all opcodes function in all modes of operation.
However, some instructions and addressing modes are intended for
G65SCB16 24-bit addressing and are therefore less useful for the
GE5SC802. The following is a list of instructions and addressing modes
which are primarily intended for G655C816 use:

JSL; RTL; [d]; {d].y; JMP al; JML,; al; al,x

The following instructions may be used with the G65SC802 even
though a Bank Address is not multiplexed on the Data Bus:

PHK; PHB; PLB
The following instructions have “limited” use in the Emulation mode:

* The REP and SEP instructions cannot modify the M and X bits when
in the Emutation mode. In this mode the M and X bits will always be
high (logic 1).

* When in the Emulation mode, the MVP and MVN instructions only
move date in page zero since X and Y Index Register high byte is zero.

Indirect Jumps

The JMP (a) and JML (a) instructions use the direct Bank for indirect
addressing, while JMP (a,x) and JSR (a,x) use the Program Bank for in-
direct address tables.

Switching Modes

When switching from the Native mode to the Emulation mode, the X
and M bits of the Status Register are set high (logic 1), the high byte of
the Stack is set to 01, and the high bytes of the X and Y Index Registers
are set to 00. To save previous values, these bytes must always be
stored before changing modes. Note that the low byte of the S, X and Y
Registers and the low and high byte of the Accumulator AL and AH are
not affected by a mode change.

WAI Instruction
The WAl instruction pulls RDY fow and places the processor in the WAI
“low power” mode. NM1, IRQ or RESET will terminate the WAI condi~

tion and transfer control to the interrupt handler routine. Note that an
ABORT input will abort the WAL instruction, but will not restart the
processor. When the Status Register | flag is set (IRQ disabled), the IRQ
interrupt will cause the next instruction (following the WAI instruction)
10 be executed without going to the IRQ interrupt handier. This method
resuits in the highest speed response to an IRQ input. When an inter-
rupt is received after an ABORT which occurs during the WAL instruc-
tion, the processor will return to the WAI instruction. Other than RES
(highest priority), ABORT is the next highest priority, followed by NMi
or IRQ interrupts.

STP instruction

The STP instruction disables the ¢2 clock to ali circuitry. When disabled,
the ¢2 clock is held in the high state. In this case, the Data Bus will
remain in the data transfer state and the Bank address will not be muiti-
plexed onto the Data Bus. Upon executing the STP instruction, the RES
signal is the only input which can restart the processor. The processor
is restarted by enabling the ¢2 clock, which occurs on the falling edge
of the RES input. Note that the external oscillator must be stable and
operating properly before RES goes high.

Tranfers from 8-Bit to 16-Bit, or 16-Bit to 8-Bit Registers

All transfers from one register to another will result in a full 16-bit out-
put from the source register. The destination register size will determine
the number of bits actually stored in the destination register and the
values stored in the processor Status Register. The following are always
16-bit transfers, regardless of the accumulator size:

TCS; TSC, TCD: TDC

Stack Transfers

When in the Emulation mode, a 01 is forced into SH. In this case, the B
Accumulator will not be loaded into SH during a TCS instruction. When
in the Native mode, the B Accumulator is transferred to SH. Note that in
both the Emulation and Native modes, the full 18 bits of the Stack
Register are transferred to the Accumulator, regardless of the state of
the M bit in the Status Register.
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Interrupt Processing Sequence

The interrupt sequence can also be initiated as a result of the Break or
Co-Processor instructions within the software. The following listings
describe the function of each cycle in the interrupt processing sequence:

The interrupt processing sequence is initiated as the direct result of hard-
ware Abort, Interrupt Request, Non-Maskable Interrupt, or Reset inputs.

Hardware Interrupt—ABORT, iRQ, NMI, RES Inputs

Cycle No. - -
E=0 E=1 Address Data R/W SYNC | VDA | VPA VP Description
1 1 PC X 1 1 1 1 1 Internai Operation
2 2 PC X 1 0 0 0 1 Iinternal Operation
3 &} S PB 0 0 1 0 1 Write PB to Stack, $-1 - S
4 3 S PCH [2] 013) 0 1 0 1 Write PCH to Stack, $-1 - S
5 4 S PCL [2) 0(3) 0 1 0 1 Write PCL to Stack, S-1~§
6 5 S P [4] 03] 0 1 0 1 Write P to Stack, S-1— S
7 6 VL (VL) 1 4] 1 0 0 Read Vector Low Byte, 0 — Po,1 — P1,00 - PB
8 7 VH {VH) 1 4] 1 0 0 Read Vector High Byte
Software Interrupt—BRK, COP Instructions
Cycle No. _ —_
E=0 E=1 Address Data R/W SYNC | VDA | VPA VP Description
1 1 PC-2 X 1 1 1 1 1 Opcode
2 2 PC-1 X 1 0 0 1 1 Signature
3 1 S PB 0 0 1 0 1 Write PB to Stack, S-1—~ S
4 3 S PCH 0 o] 1 0 1 Write PCH to Stack, S-1 - S
5 4 S PCL 0 0 1 0 1 Write PCL to Stack, S-1 -8
6 5 S P o] 0 1 0 1 Write P to Stack, $-1—~ S
7 6 VL (vL) 1 0 1 0 0 Read Vector Low Byte, 0— Pp, 1 - P1, 00—~ PB
8 7 VH (VH) 1 0 1 0 0 Read Vector High Byte
Notes:
[1]) Delete this cycle in Emulation mode.
[2] Abort writes address of aborted opcode.
{3] R/W remains in the high state during Reset.
[4] In Emulation mode, bit 4 written to stack is changed 1o 0.
Table 3. Vector Locations
Emulation Native Priority
Name Source (E=1) {E=0) Level
ABORT Hardware 00FFF8,9 0OFFEB,9 2
BRK Software OOFFFE,F O00FFES,7 N/A
corp Software 00FFF4,5 00FFE4,S N/A
IRQ Hardware QOFFFE,F 00FFEE,F 4
M Hardware 00FFFA,B O0FFEA,B 3
RES Hardware 00FFFC.D Q00FFFC.D 1
(1—~E)

R
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Table 4. G65SC802 and G65SC816 Instruction Set—Alphabetical Sequence
ADC  Add Memory to Accumulator with Carry PHA  Push Accumutator on Stack
AND  “AND" Memory with Accumuiator PHB  Push Data Bank Register on Stack
ASL  Shift One Bit Left, Memory or Accumulator PHD  Push Direct Register on Stack
BCC" Branch on Carry Clear (Pc = 0) PHK  Push Program Bank Register on Stack
BCS* Branch on Carry Set (Pc = 1) PHP  Push Processor Status on Stack
BEQ 8ranch if Equal (Pz = 1) PHX  Push Index X on Stack
BIT Bit Test : PHY  Push Index Y on Stack
BMI Branch if Result Minus (Pn = 1) PLA  Pull Accumulator tfrom Stack
BNE Branchif Not Equal (Pz = 0) PLB  Puli Data Bank Register from Stack
BPL  Branch if Result Plus (Pn = 0) PLD  Pull Direct Register from Stack
BRA  Branch Always PLP  Pull Processor Status from Stack
BRK  Force Break PLX Pull Index X from Stack
BRL  Branch Always Long PLY  Pull Index Y form Stack
BVC  Branch on Overflow Clear (Pv = 0) REP  Reset Status Bits
BVS Branch on Overflow Set (Pv = 1) ROL  Rotate One Bit Left (Memory or Accumulator)
CLC Clear Carry Flag ROR Rotate One Bit Right (Memory or Accumulator)
CLD Clear Decimal Mode RTI Return from Interrupt
Cul Clear interrupt Disable Bit RTL  Return from Subroutine Long
CLV  Clear Overflow Flag RTS  Return from Subroutine
CMP* Compare Memory and Accumulator SBC  Subtract Memory from Accumuiator with Borrow
COP  Coprocessor SEC  Set Carry Fiag
CPX  Compare Memory and index X SED  Set Decimal Mode
CPY  Compare Memory and index Y SEI Set Interrupt Disable Status
DEC* Decrement Memory or Accumulator by One SEP  Set Processor Status Bits
DEX Decrement Index X by One STA Store Accumulator in Memory
DEY Decrement Index Y by One STP Stop the Clock
EOR  “Exclusive OR"” Memory with Accumulator STX  Store Index X in Memory
INC* Increment Memory or Accumulator by One STY  Store Index Y in Memory
INX Increment Index X by One STZ  Store Zero in Memory
INY Increment Index Y by One TAX  Transfer Accumulator to Index X
JML*"  Jump Long TAY Transfer Accumulator to Index Y
JMP  Jump to New Location TCD* Transfer Accumulator to Direct Register
JSL**  Jump Subroutine Long TCS™ Transter Accumulator to Stack Pointer Register
JSR Jump to New Location Saving Return Address TDC*® Transfer Direct Register to Accumulator
LDA  Load Accumulator with Memory TRB  Test and Reset Bit
LDX  Load Index X with Memory TSB  Test and Set Bit
LDY Load index Y with Memory TSC* Transfer Stack Pointer Register to Accumulator
LSR  Shitt One Bit Right (Memory or Accumulator) TSX  Transfer Stack Pointer Register to Index X
MVN  Block Move Negative TXA  Transfer Index X to Accumulator
MVP  Block Move Positive TXS  Transfer Index X to Stack Pointer Register
NOP  No Operation TXY  Transfer Index X to index Y
ORA  “OR" Memory with Accumulator TYA  Transfer Index Y to Accumulator
PEA  Push Effective Absolute Address on Stack (or Push Immediate TYX  Transfer Index Y to Index X
Data on Stack) WAI Wait for Interrupt
PEI Push Effective Indirect Address on Stack (add one cycle XBA" Exchange AH and AL
if DL # 0) XCE  Exchange Carry ang Emulation Bits
PER  Push Effective Program Counter Relative Address on Stack

*Common Mnemonic Aliases

Mnemonic Alias
BCC BLT
BCS BGE
CMP CPA
DEC A DEA
INC A INA
TCD TAD
TCS TAS
TDC TDA
TSC TSA
XBA SWA

**JSL should be recognized as equivalent to JSR
when it is specified with long absolute addresses.

JML is equivalient to JMP with long addressing forced.

I3
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Table 5. Arithmetic and Logical Instructions
Addressing Mode
OPERATION 0
x
E=1or E=0 2| & -l s - x 'S =}
MNE- E=0 and and El2l_(2l2i=|%|S =2 . E 5‘ AN STATUS ;
MONIC | M/X|  M/x=1 mx0 {E|8|cs|s5|s|28({B|3 3(B3|S|8|8|8|S|v|{e|nvmMxDi1zc| §
ADC Pm [AL+B+Pc~AL| A+W+Pc~A | 69 651 75 72|61 |71 |67 |77 }6D|7D|79|6F |7F]|63]73|NV . 2 C|ADC
AND Pm [ALAB ~AL | AAW -A 29 251 35 32|21 |31 27|37 |2D|{3D |39 2F | 3F| 23| 33N . . 2 .|AaND
ASL (2) | Pm |Pc-B~0 Pc—W—0 oA {06 | 16 0E | 1E N . . Z ClASL
BIT (1) | Pm[ALAB AAW 89 24 | 34 2C [ 3C NV . 4 BIT
CMmP Pm | AL-B A-W co C5| D5 D2|C1|D1|C7{D7|CD|DD|DS|CF|ODF|C3|D3|N . . 2 C|CMP
CcPX Px { XL-B X-W EO E4 EC N . . ZCclePx
CcPY Px {YL-8 Y-W co Cc4 cc N . . Z c|CcPY
DEC (2) | Pm |B-1-8B w-1-W 3A | C6 | D6 CE | DE N . . Z .]|DEC
EOR Pm |ALYB ~AL AYW-A 49 45 | 55 52 |41 | 51| 47 | 57 [ 4D |SD | 59 | 4F | SF | 43 | S3|N . . 2 .|EOR
INC(2) | Pm|B+1-B We1-W 1A | E6 | F6 EE | FE N . . Z .|INC
LDA Pm |B-AL W-A A9 A5 | BS B2 |A1 | B1| A7 | B7 |AD |BD | B9 | AF |BF | A3|B3|N . .2 .|LDA
LDX Px |B-XL w-X A2 A6 86 AE BE N . .2 LDX
Loy Px | B -YL w-Y AQ Ad | B4 AC [BC N . . Z .oy
LSR(2) | Pm|0-B-Pc 0—-W-Pc 4A | 46 | 56 4E | SE 0. . Z C|LsR
ORA Pm | ALVE -AL AVW-—A 09 05| 15 12}0t |11 (o7 |17 oD 1D {19 )oF }1F] 03] 13N . . Z .|ORA
ROL (2) | Pm |Pc—B—Pc PC-W-Pc 2A | 26 | 36 2E | 3E N . . Z C|ROL
ROR (2) | Pm |PC-B -Pc Pc-W-Pc 6A [ 66} 76 6E | 7E N . . Z C|ROR
SBC Pm | AL-B-Pc~AL| A-W-Pc-A | E9 E5| FS FelE1 | F1 |E7 | F7 |ED |FO |FO |EF |FF|E3|F3INV . . . . Z C]|sBC
STA(7) | Pm|AL-B A-W 85| 95 92 (8191 {87 |97 |8D{9D |99 |8F|oF|83|93f. . . . . . . .|sTA
STX Px | XL-B X-W 86 96 8E R E1E
STY Px | YL-B YW 84 | 94 8C . .. ... . |STY
STZ(7) | Pm | 0-B 0-w 64 | 74 9C | 9€ B 1P 4
TRB (8) | Pm | ALAB—B AAW-W 14 1C . 2 .|TRB
TSB(8) [ Pm | ALVB-B AVW -W 04 ocC . Z .|TSB
— addonecycle DL %0 — |
Emulation (E=1) or cycles 2 2 3 4] 415161513 6 6 4 143143} 51 5] 47
Native {E=0) Mode,
8 bit (M/X=1) bytes 21 1| 2| 2)2|2})2} 2] 2 31 31 3|4|4f2}2
Native Mode (E=0), cycles 3 2 516 6 7 5 5 5 8
16 bit (M/x=0) bytes | 3 | 1 2l2]2|21213]3]|3 2
Vv logical OR 8 byte per effective address
A logical AND w word per effective address
v logical exclusive OR r relative offset
+ arithmetic addition A Accumulator, AL low half of Accumulator
- arithmetic subtraction X Index Register, XL low half of X register
#  not equal Y Index Register, YL low half of Y register
. status bit not affected Pc carry bit
M/X  effective mode bit in Status Register (Pm or Px)
Ws word per stack pointer
Bs byte per stack pointer
Notes:

1. BiT instruction does not affect N and V flags when using immediate addressing mode. When using other addressing modes, the Nand V flags
are respectively set to bits 7 and 6 or 15 and 14 of the addressed memory depending on mode (byte or word).

2. For all Read/Modify/Write instruction addressing modes except accumulator—
Add 2 cycles for E=1 or E=0 and Pm=1 (8-bit mode).

Add 3 cycles for E=0 and Pm=0 (16-bit mode).

3. Add one cycle when indexing across page boundary and E=1 except for STA and STZ instructions.
4. If E=1then 1-SH and XL—SL. if E=0 then X—S regardless of Pm or Px.

5. Exchanges the carry (Pc) and E bits. Whenever the E bit is set the following registers and status bits are locked into the indicated state:
XH=0, YH=0, SH=1, Pm=1, Px=1.

6. Add 1cycleif branch is taken. In Emulation (E=1) mode only—add 1 cycle if the branch is taken and crosses a page boundary.
7. Add 1 cycle in Emulation mode (E=1) for (dir).y; abs,x; and abs.y addressing modes.

8. With TSB and TRB instruction, the Z fiag is set or cieared by the result of AAB or AAW.
For all Read/Modify/Write instruction addressing modes except accumulator—
Add 2 cycles for E=1 or E=0 and Pm=1 (8-bit mode).

Add 3 cycles for E=0 and Pm=0 (16-bit mode).
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Table 6. Branch, Transfer, Push, Pull, and Implied Addressing Mode Instructions
Operation Operation Status
Mnemonic | Bytes | M/X | Cycles 8 Bit Cycles 16 Bit Implied | Stack | Relative NVM XD | Z C{ Mnemonic
BCC (6) 2 - 2 PC+r—PC 2 PC+r-PC 90 BCC
BCS (6) 2 - 2 PC+r—-PC 2 PC+r—PC BO 8CS
BEQ (6) 2 — 2 PC+r—PC 2 PC+r—PC FO BEQ
BMi (6) 2 — 2 PC+r—PC 2 PC+r—PC 30 BMI
BNE (6) 2 - 2 PC+r—PC 2 PC+r—-PC Do BNE
BPL (6) 2 — 2 PC+r—PC 2 PC+r—PC 10 BPL
BRA (6) 2 — 2 PC+r—PC 2 PC+r—PC 80 BRA
BVC (6) 2 — 2 PC+r—PC 2 PC+r—PC 50 BvC
BVS (6) 2 — 2 PC+r—-PC 2 PC+r—-PC 70 . BVS
CLC 1 - 2 0—-Pc 2 0—Pc 18 L CLC
CLD 1 - 2 0—Pd 2 0—Pd D8 . 0. CLD
CLi 1 — 2 0—Pi 2 0—Pi 58 .. .0 cLi
cLv 1 — 2 0—~Pv 2 0—Pv B8 . 0. AN CLv
DEX 1 Px 2 XL-1—-XL 2 X-1—-X CA N . .2 DEX
DEY 1 Px 2 YL-1—-YL 2 Y-1-Y 88 N . VA DEY
INX 1 Px 2 XL+1—-XL 2 X+1-=X E8 N . . 2. INX
INY 1 Px 2 YL+1-YL 2 Y+1-Y cs8 N . 2. INY
NOP 1 - 2 no operation 2 no operation EA o NOP
PEA 3 — 5 W-Ws, §-2-S 5 same F4 PEA
PEI 2 — 6 W-Ws, S-2—-8 6 same D4 PEI
PER 3 - 6 W-Ws, §-2—-8 6 same 62 PER
PHA 1 Pm 3 AL-8s, S-1—~S 4 A—Ws, S-2—-S 48 PHA
PHB 1 — 3 DB-Bs, S-1-S| 3 same 88 PHB
PHD 1 — 4 D—-Ws, $-2—-S 4 same 0B PHD
PHK 1 - 3 PB—Bs, S-1-S 3 same 4B PHK
PHP 1 — 3 P—-Bs, S-1—-8 3 same 08 PHP
PHX 1 Px 3 XL—Bs, $-1-S 4 X—Ws, §-2—-S DA PHX
PHY 1 Px 3 YL—-Bs, S-1-8 4 Y—Ws, S-2--S SA .. I PHY
PLA 1 Pm 4 S$+1—8, Bs—AL 5 S+2-8, Ws—A 68 N . .2 PLA
PLB 1 — 4 S+1—-S,Bs—-DB| 4 same AB N . 2. PLB
PLD 1 — 5 $+2—-8, ws—D 5 same 2B N. . .. .2Z. PLD
PLP 1 - 4 S$+1-S, Bs—P 4 same 28 NVMXDI 2 PLP
PLX 1 Px 4 S+1-S8, Bs—-XL 5 §+2-8, Ws—X FA N . .2 PLX
PLY 1 Px 4 §+1—§, Bs—YL 5 S+2-S, Ws—Y 7A N . L2 PLY
SEC 1 — 2 1-Pc 2 1-Pc 38 . SEC
SED 1 —_ 2 1—-Pd 2 i—-Pd F8 L1 SED
SEI 1 -— 2 1-Pi 2 1—Pi 78 1L SEI
TAX 1 Px 2 AL-XL 2 A-X AA N . . Z . TAX
TAY 1 Px 2 AL—-YL 2 A-Y A8 N . 2. TAY
TCD 1 - 2 A-D 2 A-D 58 N . . Z . TCD
TCS 1 - 2 A-S 2 A-S 1B - . TCS
TDC 1 - 2 D—-A 2 D-A B8 N . .2 TOC
TSC 1 — 2 S—A 2 S—A 38 N . .2 TSC
TSX 1 Px 2 SL—-XL 2 S—X BA N . . 2. TSX
TXA 1 Pm 2 XL—AL 2 X—A 8A N . . Z . TXA
TXS 1 - 2 see note 4 2 X-8 9A N R TXS
TXY 1 Px 2 XL—-YL 2 X-Y 98 N . . 2. XY
TYA 1 Pm 2 YL—-AL 2 Y—A 98 N . . Z . TYA
TYX 1 Px 2 YL—-XL 2 Y—=X BB N . . Z . TYX
XCE 1 — 2 see note 5 2 see note 5 FB XCE

See Notes on page 2-106.
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Table 7. Other Addressing Mode Instructions
Op Status
Mnemonic Addressing Mode CodejCycles |Bytes| NVM X D 1 2 C| Mnemonic Function

BRK stack 00 | 7/8 2 .01 L BRK See discussion in Interrupt Processing
Sequence section.

BRL relative long 82 |3 3 e BRL PC+r—PC where -32768<r<32767.

cop stack 02 | 7/8 2 .01 cop See discussion in Interrupt Processing
Sequence section,

JML absolute indirect DC |6 3 JML w-PC, B—-PB

JMP absolute aCc | 3 3 JMP w—-pPC

JMP absolute indirect 6C |5 3 JMP wW—-PC

JMP absolute indexed indirectyf 7C | 6 3 JMP W-PC

JMP absolute long 5C | 4 4 JMP W-PC, B—PB

JsSL absolute long 2|8 4 JSL PB—Bs, S-1—8, PC—Ws, §-2—S, W—PC,
B—-PB

JSR absolute 20 16 3 JSR PC—Ws, §-2—-5, W—PC

JSR absolute indexed indirecy FC | 6 3 JSR PC—Ws, §-2—S, W—PC

MVN block 54 | T/byte | 3 MVN See discussion in Addressing Mode
section

MVP block 44 | 7/byte 3 .. . PN MVP -

REP immediate cz2 |3 2 [INVMXDI1ZC REP PAB—P

RTI stack 40 | 67 1 INVMXD1ZC RTi S+1-8, Bs—P, $+2-S, Ws—PC, it E=0
then S+1-8§, Bs—-P8

RTL stack 68 | 6 1 RTL §+2—-8, Ws+1—-PC, S+1-S, Bs—PB

RTS stack 60 | 6 T RTS S§+2—-5, Ws+1—PC

SEP immediate E2 |3 2 INVMXDI1ZC SEP PVB-P

STP implied OB | 3+ 1 e e e e STP Stop the clock. Requires reset to
continue.

WAL implied CBJl3+ 4 1 WAI Wait for interrupt. RDY held low until
interrupt.

XBA implied EB | 3 1 N . 2. XBA Swap AH and AL. Status bits reflect
final condition of AL.

See Notes on page 2-106.

16



ZA C M D SEMICONDUCTOR DIV ceE D WE 1831640 0001757 101 WECAL

cmD G65SC802/816

. Table 8. Opcode Matrix
L] ]
S S
[+ LSO o]
0 b ] 2 3 4 5 6 7 8 9 A ] [+ D E F
o BRKs| ORA (dx)| COPs | ORAds | TSBd |ORAd| ASLd | ORA[d] | PHPs] ORA# |ASLA|PHDs| TSBa ORAa | ASLa | ORA al 0
2 8 2 6 2 8 2 4 25 2 3 25 2 6 13 2211 211 4 3 6 3 4 3 6 4 5
1 BPL r | ORA (d).y | ORA (0)|ORA (ds).y] TRBd |ORA dx|ASLd,x] ORA [d].y| CLCi JORAay|INCA|TCSi| TRBa | ORA ax |ASL a,x JORA al,x
2 2 25 25 2 7 2 5 2 4 2 6 2 6 12134 (v 2112 3 6 3 4 3 7 451
2 JSRa | AND(d,x)§ JSLal | ANDd,s BITd |ANDO | ROLd | AND[d] | PLPs ] AND# |ROLAIPLDs| BiTa ANDa |ROLa | AND al 2
3 6 2 6 4 8 2 4 2 3 2 3 25 2 6 1 4 22 |1 2115 3 4 3 4 3 6 4 5
3 8MIl r | AND (d).y | AND (d)]AND (d.s).y| BIT d.x |AND d.x|ROL d,x| AND (d).y | SECi |AND a,y [DEC A| TSCi | BIT ax | AND ax {ROL a,x [AND al,x 3
2 2 2 5 25 2 7 2 4 2 4 2 6 2 6 12| 3 4 |1 2{1 2 3 4 3 4 3 7 4 5
4 RTis | EOR {d.x) | reserve | EORds [MVPxya]| EORd] LSRd | EOR|[d] | PHAs| EOR# [LSRA|PHKS] JMPa EORa | LSRa | EORal 4
17 2 6 2 2 2 4 37 2 3 2 5 2 6 13 22 |1 2113 3 3 3 4 3 6 4 5
5 8VC r | EOR (d).y | EOR {d) |EOR (d.s).y| MVN xya|EOR d.x|LSR d.x| EOR[d]y| CLIi [EORay{PHYs|TCDi| JMPal | EORax |LSR ax |EOR al,x 5
2 2 2 5 25 2 7 37 2 4 2 6 2 6 1 2] 3 4 (1 31 2 4 4 3 4 3 7 4 5
6 RTSs|ADC(¢.x)| PERs | ADCds STZd | ADCd | RORd | ADC{d] | PLAs| ADC# |RORA|RTLs| JMP(a) | ADCa | RORa | ADC al 6
16 2 6 3 6 2 4 2 3 2 3 2 5 2 6 14|22 {1 216 35 3 4 36 4 5
7 BVSr | ADC (d).y | ADC (d)|ADC (d.s).y} STZ d.x [ADC d,x|[ROR d,x| ADC [d].y| SEli |ADCa,y|PLYs|TDC i |JMP (a,x)| ADC a.x |JROR a,x|ADC al,x 7
2 2 25 25 27 2 4 2 4 2 6 2 6 1 2 34 |1 41 2 3 6 3 4 37 4 5
8 BRA | STA (d,x) | BRL I STAds STyd | STAd | STXd STA([d] | DEYi| BIT# [ TXAi|PHBs! STYa STAa | STXa | STAaal
2 2 2 6 3 3 2 4 2 3 2 3 2 3 2 6 12 2 211213 3 4 3 4 3 4 45a
9 BCCr{ STA (d).y | STA(d) ] STA (d.s).y| STY d.x |STAdx|STXd,y| STA[d).y | TYAi |STAay | TXSi|TXYi| STZa | STAax |STZax|STAalx 9
2 2 2 6 2 5 27 2 4 2 4 2 4 2 6 1t 2135 12|12 3 4 3 5 3 5 4 5
A LOY# | LDA(dx}| LDX# | LDAdSs LDYd | LDAG | LDX d LDA[d] | TAYi | LDA#® | TAXi|PLBs| LDYa LDAa | LDXa | LDAal A
2 2 2 6 2 2 2 4 2 3 23 2 3 2 6 12 2241121 4 3 4 3 4 3 4 4 5
B BCSr | LDA (d)y | LDA (d) | LDA (d.s)y] LDY d.x |LDA d.x|LDXd.y|] LDA[dly | CLVi [LDAay| TSXi|TYXi| LOYax | LDAax |LDX ay |LDA ai.x B
. 2 2 2 5 2 5 2 7 2 4 2 4 2 4 2 6 12 34 |1 2|1 2 3 4 3 4 3 4 4 5
c CPY #| CMP (d.x)| REP# | CMPd,s CPYd |CMPJd| DECd| CMP[d]) | INYi | CMP# | DEXi|WAIi| CPYa CMPa | DECa | CMP al c
2 2 2 6 2 3 2 4 2 3 2 3 25 2 6 1 2 22 |1 2{1 3 3 4 3 4 3 6 4 5
D BNE r | CMP (d),y | CMP (d)|CMP (d.sl.y] PEls |CMP d.x|DEC d x| CMP [d].y| CLDi [CMPay|PHXs| STPi| JML (a} | CMP ax |DEC a.x JCMP al.x
2 2 2 5 25 27 2 6 2 4 2 6 2 6 12 34 |1 3113 3 6 3 4 3 7 4SD
€ CPX#|SBC(dx)| SEP# | SBCds CPXd | SBCd | INCd SBC(d] | INXi | SBC# [NOPi|XBAi| CPXa SBCa | INCa | SBCal E
2 2 2 6 2 3 2 4 2 3 2 3 25 2 6 12 22 (1 2] 3 3 4 3 4 3 6 4 5
F BEQr | SBC (d).y | SBC (d){SBC (d.s).y] PEAs |SBCdx|INCdx| SBC[d].y| SEDi |SBCay|PLXs|XCEi{JSR (ax)| SBC a.x |INC a.x | SBC ai,x
2 2 25 25 27 35 2 4 2 6 2 6 1 2] 3 4 |1 41 2 3 6 3 4 3 7 45F
) 1 2 3 4 H 6 7 8 9 A [ c [+ E F
symbol addressing mode symbol addressing mode
L immediate [d) direct indirect long
A accumulator (dl.y direct indirect indexed long
r program counter relative a absolute
<] program counter relative long ax absolute indexed (with x)
i implied ay absolute indexed (with y)
s stack al absolute long
d direct al,x absolute indexed iong
d.x direct indexed (with x} ds stack relative
dy direct indexed (with y) (d.s).y stack relative indirect indexed
(d) direct indirect {a) absolute indirect
(d.x) direct indexed indirect {a,x) absolute indexed indirect
(d).y direct indirect indexed xya biock move
legend
. instruction addressing
mnemonic mode
base number of | base number of
bytes cycles

|7
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Table 9. Detailed Instruction Operation
ADDRESS MODE CYCLE VP, ML, YDA, VPA ADDRESS BUS DATABUS R/W ADDRESS MODE CYCLE VP, ML, VDA, YPA ADORESS BUS DATABUS R/W
1 immediate—# 1 1 1 1 1 PBRPC Op Code 1 7. Dwrect Indirect indexed—{d).y 1 1 1 v 1 PBRAPC Op Code 1
(LDY.CPY.CPX.LDX.ORA, 2 t 1 0 1 PBRPCet oL 1 {ORA.AND EOR. ADC, 2. 11 0 1 PBRPCH [o]e} 1
AND.EORADC.BITLDA, {1)(8) 2a 1 1 0 1 PBRPCe2 10 1 STA.LDA.CMP,SBC) 2 2a 1 1 0 0 PBAPCH 10 1
CMP.SBC REP.SEP} (8 Op Codes) 3 117 1 0 0000 AAL 1
(14 Op Codes) (2 bytes) 4 1 1 1 0 00DDO% AAH ]
{2 and 3 bytes) 15.6.7 and B cycles) 4) 4. 1 1 0 O DBRAAH.AAL-YLIO 1
{2 and 3 cycles) 5 1 1 1 0 DBRAAY Data Low /0
23 Absolute-a 1 1 1 1 1 PBRPC Op Code 1 (1} Sa. 7 1 1 0 DBRAAsY-t DaaHgh 10
{BIT,STY.STZ.LDY. 2 1 t 0 1 PBRPC+ AAL 1 & Drrect Intirect 1 11 1 1 PBRPC Op Code 1
CPY.CPX.STX.LDX, 3 1 1 0 1 PBRPC+2 AAH 1 Indexed Long—{d].y 2 1 1 0 1 PBAPCH 0o 1
ORA AND.EOR.ADC, 4 1 1t 1 0 DBRAA Data Low 10 (ORA AND.EOR ADC, @ 2a it 1 6 0 PBRPC- 10 1
STALDA.CMP.SBC) {1} 4a 1 ° 1 0 DBRAA-1 Data High 10 STA.LDA.CMP SBC) 3 1 1 1 0 0D+DO AAL 1
{16 Op Codes) (8 Op Codes) 4 1 1 1 0 00001 AAM ]
(3 bytes) (2 bytes) 5 1y 1 0 0.D-00+2 AAB 1
{4 ang 5 cycles) (6.7 and 8 cycles) 6. 1 1 1 0 AABAA-Y Data Low "
20 Absolute (A-M-W)—3 1 11 1t PBRPC Op Code 1 (1) 6 1 1 1 0 AABAA+Y-l DstaMigh 1/0
2 Tt 0 1 PBAPCH AAL 1 9. Direct Indexed Indirect—(d.x) 1 1 1 1 1 PBRPC Op Code 1
(ASL.ROL,LSA.ROR 3 1 1 0 1 PBRPC+2 AAMH 1 (ORA.AND.EOR.ADC, 2. 1 1 0 1 PBRPCH 00 1
DEC.INC.TSB.TRB) a 1 0 1 0 DBRAA Data Low 1 STALDA.CMP.SBC) 2) 2a T 7 0 0 PBAPC- 10 1
{8 Op Codes) (1) 4a t 0 1 0 DBRAA+ Data High 1 (8 Op Codes) 3 T 1 0 0 PBRPC*t 0 1
(3 bytes) 3 s 1 0 0 0 DBRAA:I 10 1 (2 bytes) a 1 1 1 0 0000 AAL 1
(6 and 8 cycles) 1) 6a 1.0 1 0 DBRAA+ Data Hign 0 (6.7 anc 8 cycies) E 1 1 1 0 00«00+X1 AAH 1
6 1 0 1 O DBRAA Oata Low 0 6. 1 1 1 0 DBRAA Outa Low 10
2¢ Absolute (JUMP}—a 1 1 1 1 1 PBRPC Op Code 1 {1 6a 1 1 1 0 DBRAA+ Dats High 170
1IMP)(4C) 2 1 1 0 1 PBRPC+ NEW PCL 1 10a. DirectX—d.x 1 1 1 1 1 PBRPC Op Code 1
{1 Op Code) k] 1 1 0 1 PBRPCe2 NEW PCH 1 (BIT.STZSTY.LOY. 2 1 1 0 1 PBRPC- DO 1
(3 bytes) 1 1t 1 1 PBR,NEWPC New OpCode 1 ORA AND,EOR.ADC, ) 2a. 1 1 Q@ 0 PBRPC 10 1
(3 cycles) STA.LDA.CMP.SBC) 3. 1 1 0 0 PBRPC: 10 1
20, Absolute [Jump 10 f v s 11 PBRPC Code 1 {12 Op Codes) 4 Tt 1 1 0 0D+0O+X Data Low 1/0
subvoutm‘e)—ap 2 T 1 0 1 PBRPC 32“, PCL 1 (2 bytes) {1y aa. 1 1 1 0 0D+DO+X+1 Data High 170
(JSR) 3 1 1 0 1 PBRPCe2 NEWPCH 1 (4.5and 6 cycies)
{1 Op Code) ] T 1 0 0 PBRPCe2 Le] 1 100. Direct.X (R-M-W)—d.x 1 1 1 1 1 PBRPC Op Code 1
(3 bytes) 5 1 1 1 0 oS PCH [ (ASL.AOL.LSR.ROR, 2 1 1 0 1 PBAPCYH [+7] 1
(6 cycles) 6 T 11 0 081 PCL L] DEC.INC) 2 2a 1 1 ¢ 0 PBAPC+ 10 1
(ditterent order trom NE502) 1 1 1 Y 1 PBRNEWPC NewOpCode 1 {6 Op Coces) 3. Tt Y 0 0 PBRPCet 10 1
%32 Absolute Long—al ) vy X {2 bytes) 4 1.0 1 0 0D+0DO+X Oata Low 1
(ORAAND. EORADC e Op Cose 1 (6.7.8 and 9 cycles) () @ 1 0 1 0 0DDOX1 Ostabgh 1
STALDA.CMP.SBC) 3 1t 0 1 PBAPCe AAH 1 ¥ s 1 0 0 0 0DDO+Xe1 O 1
(8 Op Codes) 4 1 1 0 1 PBRPCe3 AAB 1 {1} 6a 1 0 1 0 0D-D0+x-1 Data High 0
{4 bytes) s 11 1 D AABAA Datatow 10 s t 0 1 0 00:00:X Oatatow 0
{5 and 6 cycles) 0"y % 1 1 0 AABAAY Data High 140 11 Direct Y—d.y 1 1 1 1 1 PBRPC Op Code 1
*3b Absolute Long (JUMP)—al 1 11 1 1 PeR 1 {STX.LOX) 2 ) 1 0 1 PORPCH oo !
[IMP) ons! ' 2 11 0 Pga.xol 325?& 1 (2 Op Codes) (2 2a 1 1t 0 0 PBRPC+t 10 1
11 Op Coge) 3 1 1.0 1 PBRPCe2 NEWPCH 1 (2 bytes) 3. v 1 0 0 PBRPCY 10 !
(4 bytes) 4 11 0 1 PBAPCe3 NEW BR 1 (4.5 a0 G cycles) 41 1 1 0 00-DO-Y Ostalow  1/0
(4 cycles) ) 1 1 1 1 NEWPBRPC NewOp Code () 4 1 1 1 0 0D'DOsYs1 DOstaMigh 10
1 1Z2a. Absolute,X—a.x 1. 1 1 1 1 PBRAPC Op Code 1
(BIT.LOY.STZ, 2 11 0 1 PBRPCH1 AAL 1
*3¢. Avsolute L. Jump 10 ' T 1 1 1 PBRPC Op Code 1 ORA.AND.EOR.ADC, a T 1 0 1 PBRPCe2 AAN 1
Subrouhneocgl:g)—:l 2 1 1 0 1 PBAPC NEWPCL 1 STA.LDA.CMP.SBC) 4 3 1 1 0 0 DBRAAHAAL+XLIO 1
ISt} 3 1 1 0 1 PBRPCe2 NEW PCH N (11 Op Codes) 4 T 1 1 0 DBRAA+X Date Low 0
(1 0p Code) 4 Ty 1 0 oS PBR ° (3 oytes) M 42 1 1 1 0 DBRAAX-T  Databkgh 10
(4 Dytes) 5 11 0 0 0S8 10 1 {45 and 6 cycles)
(7 cycies) 6 1 1 0 1 PBAPC NEW PBR 1 120. Absolute X (R-M-W)—a.x 1. 1 1 1 1 PBRAPC Op Code 1
? 1t 1 0 0S5 PCH 0 {ASL.ROL.LSR.AOR, 2. 1. 1 0 1 PBRPCH AAL 1
8 t 1 1 0 082 PCL [} DEC.INC) 3 1t 0 1 PBRPCe2 AAH 1
1 1 1 1 1 NEWPBRPC NewOpCode 1 {6 Op Codes) 4. 1 1t 0 0 DBRAAHAAL+XLIQO 1
43 Dwect—d 1 1 1 1 1 PBRPC Op Code 1 (3 bytes) S 1.0 1 0 DBRAAX Data Low 1
(BIT STZSTY.LOY. 2 1 1 o 1 PeRPC DO ; (7 and 9 cycles) ) 50 1 0 1 D DBRAAX«1 DataMigh 1
CPY.CPXSTXLDX. 2 22 1 1 0 0 PBRPCH 10 1 We 10 0 0 peaxt 1O 1
ORA.AND,EOR,ADC, 3 v 1 1 0 0DDO Datalow 110 7 1 0 1 0 DBAAA.T  Datsrigh 0O
STA.LOA.CMP.SBC) ) 3 1 1t 1 0 0DDO DataHigh  1/0 : 1 0 1 0 DBAAAX Oats Low °
(16 Op Codes) %13, Absoluts Long,X—al,x 3. 11 1 % PBRPC Op Code 1
{2 bytes) {ORA AND.EOR,ADC, 2. 1 1 0 1 PBRPCY AAL 1
(3.4 and 5 cycies) STALDA.CMP.SBC) 3 1 1 0 1 PBRPCe2 AAH 1
4 Direct (R-M-W)—0 1 1 1 1 1 PBRPC Op Code 1 (8 Op Codes) 4. 1 1 0 1 PBRPCe AAB 1
(ASLROL.LSA.ROR 2 Y 1 6 1 PBRPCH Do 1 (4 bytes) 5. 11 1 0 AABAAX Daatow 10
DEC,INC.TSB.TRB) 2 22 1 1 0 0 PBRPCe 10 1 (5 and 6 cycles) ) Sa 1 1 1 0 AABAAXel  Oatabigh 10
(8 Op Codes) k] t 0 1 0 0D-DO Data Low 1 14. Absolute,Y—a.y 1 1 1t % 1 PBRPC Op Code V
(2 bytes) Mm 3 10 1 0 00004 Data High 1 (LOX.ORA AND.EOR.ADC, 2 1 1 0 1 PBRPCH AAL 1
(5.6.7 and 8 cycles) (3 4 1t 0 0 0 00-DO 0 1 STA.LDA,CMP.SBC) 3. Tt 1 0 1 PBRPCe2 AAH 1
(1} Sa 1 0 1 0 00-00O+1 Data High L} (9 Op Codes) @ 2 1 1 0 0 DBRAAHAAL-YLIO 1
5. T 0 3 0 00+DO Data Low 0 (3 bytes) 4 11 1 0 DBRAAsY Data Low W
5 Accumulator—A 1 11 1 1 PBRPC Op Code 1 (4.5 angs 6 cycies) ) 4 1 1 1 0 DBRAA+Y+1 DewHigh 10
(ASLINC.AOL.DEC.LSRROR) 2 1. 1 0 0 PBRPCH [[] 1 15 Relative—r 1 1 1 1 1 PBRPC Op Code 1
(6 Op Codes) (BPL.BMI,BVC.BVS.BCC, 2 1 1 0 1 PBRPCH Offset 1
(1 byte} BCS.BNE.BEQ.BRA) 5) 2a 1 1 0 0 PBRPC+2 0 1
(2 cycles) (9 Op Codes) 6) 2o. 1 1 0 O PBRPC+2+OFF 10 1
6a Implied— ) 11 1 1 PBRPC Op Code 1 (2 oytes) T T 1 1 1 PBRNewPC  NewOpCode 1
(DEY. INY. INX. DEX. NOP, 2 1 1 0 0 PBRPCH 10 1 (2.3 and 4 cycles)
XCE. TYA, TAY.TXA, TXS. #16. Relative Long~—ri 1 1 % 1 1 PBRPC QOp Coce 1
TAX.TSX.TCS.TSC.YCD. {BRL) 2 1 v 0 1 PBAPCH Oftent Low 1
TDC.TXY.TYX.CLC.SEC. {1 Op Code) a 1 1t 0 1t PBRPC+Z OftssFigh 1
CLISELCLV.CLD.SED) 3 bytes) 4 1t 0 0 PBRAPCe2 10 1
{25 Op Coses) {4 cycles) 1. 1 1t 1V 1 PBRNewPC NewOpCode 1
(1 byte) 172. Absolute incirect —(a) 1. 1 % 1 1 PBRAPC Op Code 1
(2 cycles) IMP} 2. 1 1 0 1 PBRPC+ AAL 1
*6p. tmplied —i 1 1 1% 1 1 PBRPC Op Code 1 (1 Op Cooe) 3 1 1 0 1 PBRPC-2 AAH 1
(XBA) 2 11 0 0 PBRPCs 10 1 (3 bytes) 4 1 1 1 0 0AA NEW PCL 1
{1 Op Code] 3 1 1 0 0 PBRPCe 0 1 {5 cycles) S 1T 1 1 0 0AAs1 NEW PCH 1
{1 byte} ] 1 1 1 1 PBRNEWPC OpCode 1
(3 cycles) *17p. Absolute indirect—(a) 1 1 1 1 1 PBAPC Op Code 1
ROY 2 T 1 0 1 PBAPCH AAL 1
® 6c Wail For Interrupt (JML} 3 1 1t 0 1 PBRPCe2 AAM 1
(WAl 1 T 1 1 1 1 PBRPC Op Coce 1 (1 Op Code) 4 T 1 1 0 0AA NEW PCL 1
(1 Op Coge) (9 2 1 %t 0 0 Y PBRPC-Y 10 ] (3 bytes) 5 11 1 0 0AAN) NEW PCH 1
(1 byte} 3 1 1 0 0 0 PBRPCsY 10 [ (6 cycies) 5 111 B 0AA2 NEW PBR 1
{3 cycles) IRQ.NMI 1 1 1 1 % 1 PBRPC*1 IRQ{BRK) A 1 T 1 1 1 NEWPBRPC NewOpCode 1
® 60 Stop-The-Clock ® 18 Direct Indract —(d) 1 V1 1 % PBRPC Op Code 1
(STP) 1 T1 1 1 1 PBRPC Op Code 1 (ORA.AND.EOR,ADC. 2 t 1 0 1t PBRPCA 0o 1
{1 Op Code) — 2 1V 0 0 v PBRPC1 10 1 STALDA.CMP.SBC) @ 22 3+ 1 0 0 PBRPCe 10 '
{1 byte) RES:1 23 t t 0 0 t PBRPCe1 IO 1 (& Op Codes) 3 1 1 v 0 00-D0 AAL 1
(3 cyctes) RAES:0 ¢ " 1 0 0 1 PBRPC+1 RES(BRK) 1 (2 bytes) 3 V1 1 0 0.0.00 AAH [}
RES:0 1B Tt 1 0 0 t PBRPC+1 RES(BRK) 1 (5.6 803 7 Cycies) s T 1 1 0 DBRAA Data Low 170
RES=1 12 1 1 0 0 1 PBRPCe1 RES(BRK} 1 (1} S5a 1 1 1 0 DBRAA Data Low "
See 213 Stack 1 1 1t v 1 1 PBRPC+1 BEGIN 1

(Hardware inmterrupt)

]
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Table 9. Detailed Instruction Operation (continued)
ADORESS MODE CYCLE VP, ML, VDA, VPA ADDRESS BUS DATABUS R/W ADDRESS MODE CYCLE VP, H—L.VDA.VPA ADDRESS BUS DATA BUS RW
*#19. Direct Indirect Long —[d] 1 LI | Al 1 PBR,PC Qp Code 1 W23, Stack Relative indirect 1 1 1 1 PBRPC Op Cade 1
({ORA AND,EORADC 2 1 ¥ 0 t PBRPCeH o/e] 1 tndexed —(d.s).y 2 1 Y 0 1 PBRPCet s$O 1
STALDA.CMP.SBC) {2y 2a 1 1V 0 0 PBRPC+ 10 ] {ORA AND,EOR.ADC. 3 1 % 0 0 PBRPCe 10 f
{8 Op Codes) 3. 1t 1 0 00-00 AAL 1 STA LDA.CMP.S8C) 4 Tt 1 1 0 0880 AAL )
(2 bytes) 4 11 1 0 00+DO1t AAH 1 (8 Op Codes) S. 1 1 1 0 05801 AAM 3
(6.7 and 8 cycles) S. 11 1 0 00-00+2 AAB 1 (2 bytes) 6 1T 1 0 0 0S50 e} i
3 1 7 1 0 AABAA Data Low 0 {7 and 8 Cycles) 7 1 1 1 0 DBRAAsY Oata Low 170
") 6a. 1 9 1 0 AABAA+Y Data High 10 (1) 7a 1 0t 1 0 DBR.AA+Y.y Data High 10
20a. Absolute Indexed indirect —(a.x) 1. 1 1 1 1 PBRPC Op Code 1 #248. Block Move Positive M 11 1 1 PBRPC Op Code 1
(JMP) 2 1 1 0 1 PBRPC AAL 1 (forwarg) —xyc 2 Tt 0 1 PBRPCsI DBA J
(1 Op Code) 3 1 1 0 1 PBAPC.2 AAH 1 (MVP) 3 Yt 0 1 PBAPC-2 S8A 1
{3 bytes) 4 1 1 0 0 PBRPCe2 10 1 {1 Op Code) N2 | 4 Tt 1+ 0 SBAX Source Data 1
(8 cyces} 5. 1 v 0 1 PBRAAX NEW PCL 1 {3 bytes} Byte | 5. 11t 0 DBAY Dest. Data 0
6. 11 0 % PBRAA+Xs1  NEWPCH 1 (7 cycles) c:216 1 1 0 0 DBAY 10 3
1. A | 1 1 PBR NEWPC NewOpCode 1 x = Source Address Ly t 0 0 OBAY 10 1
*200. Absolute Indexed Indirect 1 11 1 1 PBRPC Op Code 1 ¥ = Destinaton 1 t v 1t 1 PBRPC Op Code )
(Jump to Subroutine Indexed 2. 11 0 1 PBRPCet AAL 1 ¢ =Number of Bytes to Move -1 | 2. 1t 1 0 1 PBRPCH DBA 4
Indirect) —(a.x) 3 1 1 1 0 08 PCH 0 x.y Oecrement 3 11 0 v PBRPC:2 $BA 1
(JSR) 4 T 1 1 0 0S4 PCL o MVP is used when the N-114 11 1 0 SBAX-t Source Data 1
{1 Op Code) 5. 1 1 0 1 PBRPCe2 AAH 1 destination stantadoress  Byte | 5 11 1 0 DBAY-: Dest Data [+
(3 bytes) 6. 11 0 0 PBRPC? 10 1 is higher (more positivey  C1 | 6 1t 1 0 0 DBAY-y s} 1
(8 cycies) 7. 1 1 0 1 PBRAAX NEW PCL 1 than the source start adaress. L7 T 1 0 o DBAY- 10 1
8. 11 0 1 PBRAA+X+1 NEWPCH 1 ul t 1t 1t PBRPC Op Code 1
1. Tt 1 1 1 PBRNEWPC NewOpCode 1 FFFFFF 2 1t 0 1 PBRPC+t OBA t
21a. Stack (Hardware 1 t 1 1 1 PBARC 10 1 Dest. Stant NByte (3 1 0 1 PBRPC:2 sBA 1
Interrupts) —s @) 2 11 0 0 PBRPC 10 1 Last | 4 11 v 0 SBAX-2 Source Data 1
(IRQ,NMI ABORT,RES) 7 3 11 1 0 08 PBR 0 ource Start c:0|5s 11 1 0 DBAY-2 Oest Data 0
(4 haroware interrupts) (10 a 13 1 0 08t PCH ° Dest. End 6 't 1 0 0 DBAY-2 10 1
(0 bytes) (10) & 19 10 08-2 PCL o Source Ena 7 1 1 0 0 DBAY-2 10 1
(7 and 8 cycles) 10)(11) 6 1t 1 0 083 P 0 000000 L1 Tt 1 1 PBRPC:3 New Op Code 1
7 0t 1 0 0vA AAVL 1
8. 0 1 1 0 OVA«l AAVH ' *24n. Biock Move Negative B 1 1 1 1 PBRPC
L1 1 3 1 paav New Op Code 1 (backward) —xyc 2 1 1 g 1 PBRPG o Code :
21b. Stack (Software 1 1 1 1+ 1 PBRPC Op Code 1 (MVN) N-2 13 1.1 0 1t PBRPC:2 SBA 1
Interrupts) ~3 3 2 11t 0 1 PBRPC# Signature 1 (1 Op Code) Syte | 4 1 1 1 0 SBAX Source Data 1
(BRK.COP) N 3 11 1 0 0S PBR 0 (3 bytes) c:2|s 1 1 1 0 DBAY Dest Data 0
(2 Op Codes) 4 11 1 0 pS-t PCH 0 (7 cycies) 6 11 0 0 DBAY 10 1
(2 bytes) 5. 11 1 0 08-2 PCL 0 x * Source Address |7 11 0 0 DBAY 10 1
(7 8nd 8 cycles) 6. 1t 1 0 053 (COPlLatches) P 4 y - Destination -
7. 0 1 1 0 DVA AAVL 1 ¢ : Number of Bytes to Move -1 | ! 1 1 1 PBRPC Op Coge 1
8. ¢ 1 1 0 ovan AAVH 1 x,y Increment 2 11V 0 1 PBRPCs1 OBA 1
1 1Tt 1t 0AAV New Op Code 1 EFEFEF N-1 (3 1T 1 0 1 PBRPC:2 SBA 1
Byte | 4 LI | 1 0 SBAX+1 Source Data 1
21c. Stack {Return from 1 11 1 1 PBRPC Op Code 1 Source Endg c:115 1 Y 0 DBAY- De.
= Y st Data o
Interrupt) —s 4 11 0 0 PBRPC+ i0 1 6 ' 0 0 OBAYe! o N
ATY 3) 3 1 1 0 0 PBRPCst 0 1 Oest End 7 1 1 0 0 DBAYM 0 '
{1 Op Couse) 4 11 1 0 0S8+ P 1 Source Start ~ .
(1 byte) 5 11t 0 082 New PCL 1 Dest Start v v v PBAPC Op Code '
{6 and ? cycles) 6 t 1 1§ 053 New PCH ' 2 ' 1 0 1 PBAPC.t D8a [
(difterent order from N6S02) (7) 7 11 1 0 0Sed PBR 1 000000 N Byte | 3. 'v 0 1 PBAPC:? S8A !
1 1 1 1 1 PBRNewPC NewOpCode 1 C:0 (4 vty ot 0 $BAX.2 Source Data 1
MVN is used when the 5 1T 1 1 0 DBAY-2 Dest Data 0
210, Stack [Return from v v 1 1 PBRPC Op Coce ! Gestination start address 6 11 0 0 DBAY:2 0 1
Subroutine)—3 2. 71 0 0 PBRPCA 0 ! is lower (more negative) 7 1 1 0 0 DBAY- 10 1
(RTS) 3. 11 0 0 PBRPCH 19 ! than the source start ' 1t 1 1 PBRPC-3 New Op Code 1
{1 Op Code) < T Tt 0 054 NewPCL-1 1 adaress ' pose
(1 byte) 5 1. 1 t 0 0Se2 New PGH 1 .
(6 cycles) 6 11 0 0 052 10 1
1 1 1 1 1 PBRNewPC NewOpCode 1 Notes.
*21e. Stack (Return trom 1 101 1 1 PBRPC Op Code 1 (1) Add 1 byte {tor immeciate only) for M-0 or X-0 (1€ 16 bit data). aod 1 cycletorM Dor X O
Subroutine Long) —s 2 11 0 0 PBRPCH1 [[o] 1 (2) AGG 1 cycle tor direct register low (OL) not equal O
(RTL) 3. t 1 0 0 PBRPCH [[e] 1
(3) Speciai case tor aborting instruction. This s the 1ast cycle which may be aborted or the Status,
1 Op Coce) M oy o o8y NEwPcL 1 PBR or DBR registers will be updated
{1 byte) 5 11 1 0 082 NEWPCH 1 A
{6 cycies) 3 vy 1 0 08«3 NEW PBR 1 (4) Add 1 cycle for indexing across page boundaries, or write, or X-0. When X:1 or in the
1 1 1 1 1 NEWPBRPC NewOgpCode 1 emulation made, this cycle contains invalid addresses.
211. Stack (Push)—s 1 t 1 1 1 PBRPC Op Code 1 (5) Add 1 cycie if branch is taken
(PHP.PHA PHY. PHX, 2 1 1 0 0 PBRPC-1 [le] 1 (6) Add 1 cycle «f branch 1s taken across page boundaries in 6502 emutation mode (E Al
PHD.PHK,PHB) () 3a. 1 v 1 0 0S Register High © {7) Subtract 1 cycle for 6502 emulation mode (€ 1)
g boz’(;""’“’ 3 o1 0 oSt Register Low 0 (8) A9 1 cycle tor REP.SEP
(3 and 4 cycles) {9) Wait at cycie 2 for 2 cycles atter NMi or TRG active input
219. Stack (Puil) —s 1 1 1 1 1 PBRPC Op Code 1 (10) R/W remains high during Reset.
(PLP.PLA,PLY.PLX.PLD.PLB} 2 Tt 1 0 0 PBRPCH 10 1 (1) BRK bit 4 equals “0” in Emulation mode.
(Dhtterent than NE502) 3 T 1 0 0 PBRPCt 10 1
(6 Op Codes) 4 11 1 0 084 RAegister Low 1 Adbrevialions
{1 pyte) {t) 4a LA | 1 0 0.5-2 Register High 1 AAB Absotute Address Bank
{4 and 5 cycles) AAH Absotute Address High
*21n Stack (Push Effective 1 1 1% 1 1 PBRPC Op Code 1 AAL Absolute Address Low
indirect Address) —s 2 1 1 0 1 PBRPCet oo 1 AAVH Absolutle Address Vector High
(PEN 2 2 1T 1 0 0 PBRPC+ 10 1 AAVL Absotute Address Vector Low
(1 Op Code) 3. 1 1 1 ¢ 0000 AAL 1 ¢ Accumulator
{2 bytes) L) 1 1 1 0 0D+DOet AARH 1 D Direct Regrster
(6and 7 cycles) 5 11 1 0 0S8 AAM 0 DBA Destination Bank Address
6 1Tt 1 0 081 AAL 0 DBR Data 8ank Register
%21 Stack (Push Effective 1 1t Y 1 PBRPC Op Cove 1 DO Direct Oftset
Absolute Address) —s 2 11 0 1 PBRPC- AAL 1 IDH Immediate Oata High
{PEA) 3 11 0 1 PBRPCs2 AAH 1 I0L Immediate Data Low
{1 Op Code) 4 LI | T 0 0S8 AAM 1] 1O Internat Operation
(3 bytes) 5 1 10 054 AAL 0 P Status Register
{5 cycles) PBR Program Bank Register
#*21) Stack (Push Effective 1 Y 1 1 1 PBRPC Op Code ' PC Program Counter
Program Counter Relative 2. i 1 0 1 PBRPCH OffsetLow 1 A-M-W Reao-Moaity-Write
Address)—s 3 ' 1 0 t PBRPC-2 Oftsetrign 1 $ Stack Address
(PER)} 4 1 1 0 0 PBRPCe2 0 Y SBA Source Bank Address
(1 Op Coge) s 1 1 1 0 oS PCH+Ofset 0 SO Stack Otset
(3 bytes} « CARRY VA :IedciorRAddrless
6 cyci ) - . xy index Registers
o oo & 1 o os PCL.+ Oftset 0 * . New GBSSC816/802 Addressing Modes
2 Stack Relative —d.s L] T 1 1 Y PBRPC Op Cade 1 ® - New GE5SC02 Addressing M
g Modes
(ORA.AND EOR ADL, 2 11 0 1 PBAPCH $o ! Blank  NMOS 6502 Addressing Modes
STA.LDA.CMP.SBC) 3 Tt 1 0 0 PBRPC+) 10 1
(8 Op Codes) 4 1t 1 0 0SS0 Data Low 10
(2 bytes} (1) 4a 1 1 0 0.8:804 Data High 170
14 and § cycles)

i
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Pin Function Table

Pin Description Pin Description
AD-A15 Address Bus NC No Connection
ABORT Abort Input NMI Non-Maskable interrupt
BE Bus Enable RDY Ready
@2 (IN) Phase 2 in Clock RES Reset
#1(0OUT) Phase 1 Out Clock R/W Read/Write
#2 (0UT) Phase 2 Out Clock e} Set Overflow
D0-D7 Data Bus (G65SC802) SYNC Synchronize
DO/BAO-D7/BA7 Data Bus, Muitiplexed (G65SC816) VDA Valig Data Address
E Emulation Select VP vector Pull
IRQ Interrupt Request VPA Valid Program Address
ML Memory Lock Voo Positive Power Supply (+5 Voits)
M/X Mode Select (Pm or Px) Vss internal Logic Ground
Pin Configuration - - G655C802
- -
- 2. - " 3 = ves (] 1 40 [JRES
= > e = =
2 -~ 0 8w aloa @ roY 3 2 393 s2¢0um)
I!Ee¢|>>|¢suez o1(omC3 Nt
/"‘""""‘3‘3#83 iRaC] o 7 e20N)
— ® NnelCd s ¥ [JInc
(1) —
NM) 7 39 E_ "m: 6 35 :m
SYNC | 8 sl AW syne g 7 #[rwW
voo| 9 37| Voo voo(] ¢ 33 oo
a0 |10 36| Do Al e 201
A 35} o1 a1 o2
Vss |12 3|02 A2 »Pos
G655C802 = 304
Az |13 33} D3 Py o ) 2805
A3 |14 32| ba AS e 27[0e
AL 15 31| os As 15 %[Jo7
as| s 20| o6 FY{==|1 3A18
ASC117 ] ma FNT
A7 w07 AS]18 23A13
22N LSRN a1 2an
~ e o o N M e W At CJ20 21 :Vu
R R E TR ER SRS
= g G655C816
a 9 iz ole < x = — _
|i'|5'<’l2$>"l¥2:%= w1 wloAEs
Roy[—] 2 39 [ voA
/‘“""’“;:2‘:;3 ABORTC] 3 sPwx
- wmalC « 7T e2(N)
NMiL 7 WlE w s [ ee
VPA| 8 38 | /W "ic] 6 s e
voo | 9 37 | Voo veal] 7 UORWw
Ap | 10 36 | DO/BAD voo ] 8 33 porsao
Al |1 35 | DV/BAY A e 32T DI/BAL
ves |12 G655C816 24 | a2 a1 31D o2ea2
A2 30 0¥/BA3
A2 |13 33 |ow/BA3 a3z 29/ pe/Bas
A3l 14 32 | D4a/BAA A3 28[) DS/BAS
A4 115 31 | D5/BAS ASCJv 27 De/BAS
as |16 30 | De/Bas AsC1s 26 ] D1/BA7
as |17 29 | O7/BAY A7C16 B A18
e2 RS NRINBLS ot 4 2 Au
F{ Y 1 23y A3
R EEEEEEEE aoc]19 2 a2
< CLITIIPIS T e AN 20 21 ves

Notes:

1. New signal pins on G65SC802 not available on 40-pin DIP version.

A0
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. Ordering Information

Description

G 655C802 P

C—Special G-—Standard
Product identification Number

Package

P—Plastic E—Leaded Chip Carrier
C—Ceramic L—Leadless Chip Carrier
D—Cerdip X—Dice

Temperature/Processing

!
-

None— 0°C1to+70°C,*5%P.S.Tol.
1—-40°Cto +85°C, + 5% P.S. Tol.

Performance Designator

-2
T

Designators selected for speed and power specifications

—2 2MHz —5 5MHz
—4 4MHz —6 6MHz

Al



