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G6 SCXX Series
G65SC1XX Series

CMOS G65SCXXX 8-Bit Microprocessor Family

Features

CMOS tamily that is compatible with NMOS 6500 series
microprocessors

Uses single +5 volt power supply

Low power consumption (4mA @ 1 MHz) allows battery-powered
operation

Enhanced instruction set: 27 additional op codes encompassing eight
new instructions enhance software performance compared to existing
NMOS 6500 microprocessor instruction set

—64 microprocessor instructions

—178 operational codes

—15 addressing modes

Choice of 4K, 8K or 65K-byte addressable memory

1, 2, 3 or 4 MHz operation

Choice of external or on-board clock generator operation
On-board clock generator/oscillator can be driven by an external
single-phase clock input, an RC network, or a crystal circuit
Advanced memory access timing (¢4) on selected versions

Early address valid allows use with slower memories

Early write data for dynamic memories

8-bit parallel processing

Decimal and binary arithmetic

Pipeline architecture

Programmable stack pointer

Variable length stack

Interrupt capability

Non-maskable interrupt

8-bit bidirectional data bus

“Ready” input (for single cycle execution)

Direct memory access capability

Bus compatible with M6800

Available on selected versions, a memory lock output and bus
enable input signals simplify multiprocessor designs

General Description

The G65SCXXX is a totally software-compatible microprocessor family
manufactured using the state-of-the-art silicon gate CMOS process.
The family consists of two series of devices: one series, designated
G65SCXX is pin-to-pin compatible with NMOS versions of the 6500 cur-
rently on the market; the other series, designated G65SC1XX includes
several enhancements not available with other designs. The family
provides the designer with a wide selection of addressable memory
ranges, on-boatd or external clocks, and inputinterrupt options. All of the
microprocessors are software compatible within the group and all are bus
compatibie with MC6800 products.

As shown in Table |, the family includes 18 microprocessors of which
three have on-chip oscillators while the others require an external clock
generator. The G65SC02, G65SC102 or G65SC112 clock generator circuit
may be driven by an external crystal (Figure 2a),an RC network (Figure 2b)
or by an external clock source. The versions of the microprocessor which
require an external clock source are generally intended for multiprocessor
applications where maximum timing control is necessary. The three family
members with on-chip oscillators are intended for high performance, low
cost operations where single phase inputs, crystals, or RC inputs provide
the time base.

Ten of the microprocessors in the G65SCXX Series are pin-to-pin com-
patible with the NMOS 6500 microprocessors offered by several other
manufacturers. However, the use of the leading-edge CMOS process
technology ensures several software or programming enhancements not
available to users of the NMOS 6500. The enhancements include two
additional addressing modes, an expanded microprocessor instruction
set (from 56 to 64 instructions), and expanded operational codes (from
151 to 178). Inaddition, a series of operational enhancements are provided

_ which materially improve the effective use of the microprocessor. These
enhancements are explained in Table V of the section of this data sheet
devoted to system software and programming. This series of micro-
processors provides the user an architecture and instruction set with
which he is basically familiar (6502}, the several operational enhance-
ments notwithstanding, plus all of the advantages of leading edge CMOS
technology; i.e., increased noise immunity, higher reliability, and greatly
reduced power consumption. (Continued on page 2)

TABLE 1. G65SCXXX FAMILY MICROPROCESSOR CAPABILITIES

ON-BOARD EXTERNAL
ADDRESSABLE CLOCK CLOCK ADVANCED
ITEM PART o1 4 MEMORY OSCILLATOR GENERATOR MEMORY — - — — -
NO. NUMBER PINS (BYTES) (SEE NOTE) REQUIRED ACCESS (¢4) IRQ NMI SO DBE BE SYNC RDY ML RES
1 G655C02 40 65K . . . . . . -
2 G65SC03 28 4K . . . .
3 G65SC04 28 8K [ . .
4 G65SC0S 28 4K . . . .
5 G655C06 28 4K . . .
6 G65SC07 28 8K . . .
7 GB5SC12 40 65K . 3 . . . . .
] GB5SC13 28 4K . . . -
9 G655C14 28 8K . . .
10 GB5SC15 28 aK . . . .
11 GB5SC102 40 65K . . . . . . . . . .
12 G65SC103 28 4K . . ) . .
13 G65SC104 28 8K . . . .
14 G655C105 28 4K . . . . .
15 G65SC106 28 4K . . . M
16 G65SC107 28 8K . . . .
17 G655C112 40 65K [ . 3 . . . . . .
18 G655C115 28 4K . . . . .

NOTE: These devices can operate in any of the following clock generation modes:

1. External crystal

2. External RC network 3. $0{IN) from external clock source
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General Description (Continued)

In addition to enhanced software programming, the use of CMOS
processing also allows several hardware enhancements that are not
available to users of the NMOS 6500 products. These hardware enhance-
ments are listed and explained in Table II.

The G65SC1XX Series microprocessors (the “one-hundred” series) are
a natural evolution of the 6500 product line. Basically, these products
(G65SC102-107) have the same features as the G65SCXX Series, except
these products also offer the designer the advantage of an on-board
divide-by-four oscillator. The divide-by-four network permits the use of

an economical television crystal (3.579545 MHz), plus the added advan-
tage of increasing the access time (tacc) by approximately 25 percent.

On the G65SC102, additional features include memory lock output (ML)
and bus enable {BE), both of which will tend to simplity system applica-
tions. These functions are explained in the section of this data sheet
entitled “Signal Description.”

All versions of the G65SCXXX microprocessor family are available in
plastic, ceramic, cerdip, or leadless chip carrier packaging. All versions
are available in 1, 2, 3 and 4 MHz maximum operating frequencies.

Absolute Maximum Ratings: (Note 1)

Rating Symbol Value Unit
Supply Voltage Voo -0.3t0 +7.0 v
Input Voltage ViN -0.3 to Voo +0.3 Vv
Operating Temperature Ta -40 to +85 °C
Storage Temperature Ts -55 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 result in permanent damage. Functional
operation under these conditions is not implied.

DC Characteristics: Voo = 5.0V 5%, Vss = 0V, Ta = -40°C to +85°C Industrial, 0° C to +70° C Commercial

Parameter Symbol Min Max Unit
Input High Voltage
@®0(IN), CLK {IN) 2.4 Voo + 0.3 Vv
2 (IN) . ViH Voo - 0.2 VoD + 0.3 v
RES, NMI, RDY, IRQ, Data, SO, DBE, BE 2.0 Voo + 0.3 "
Input Low Voltage
@0 (IN), CLK (IN) -0.3 04 A
#2 (IN) _ ViL -0.3 0.2 v
RES, NMI, RDY, IRQ, Data, SO, DBE, BE -0.3 08 \'
input Leakage Current (ViN = 0 to VoD)
RES, NMI, RDY, 1RQ, SO, DBE, BE (Internai Pull-Up), N
CLK (IN) [10X] 1.0/-100 nA
#2 (IN), 0 (IN), CLK (IN) [0X, 1X, 11X] +1.0 nA
Three-State Leakage Current
Address, Data, R/W ITsy +10.0 pA
Output High Voltage (lo+ = -100 uA, VDD = 4.75V) )
SYNC, Data, A0-A15, R/W VOH 24 — \%
Output Low Voltage (loL = 1.6 mA, VoD = 4.5V)
SYNC, Data, A0-A15, R/W VoL — 0.4 \'%
Supply Current f=1MHz oD — 4 mA
(No Load) f=2MHz 8
f=3MHz 12
f=4MHz 16
Standby Power Dissipation (¢2 = VIH, Inputs = Vss or VDD PssY 50.0 W
Outputs Unicaded)
Capacitance (VIN =0, TaA = 25°C, t = 1 MHz) pF
Logic, #0(IN), CLK (IN) CiN _ 10
AO0-A15, R/W Data (Three-State) Cts — 15
@2 (IN) C2 (IN) — 40
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AC Characteristics, G655C02-07, G65SC12-15, G65SC112, 115:

VoD = 5.0V +5%, Ta = -40°C to +85°C Industrial,
0°C to +70°C Commercial

1 MHz 2MHz 3 MHz 4 MHz
Parameter Symbol Min Max Min Max Min Max Min Max Unit
Delay Time, ¢0 (IN) to ¢2 (OUT) toeo — 40 — 40 —_ 40 — 40 nS
Detay Time, ¢2 (IN) to ¢2 (OUT) toe2 — 35 - 35 - 35 — 35 nS
Delay Time, ¢1 (OUT) to ¢2 (OUT) toe1 — 50 — 50 —_ 50 — 50 nS
Delay Time, $2 (OUT) to OSC (OUT) toosc — 50 — 50 — 50 — 50 nS
Cycle Time tcye 1.0 DC 0.50 DC 0.33 DC 0.25 DC uS
Clock Pulse Width Low tPW (¢2L) 470 10000 240 10000 160 10000 115 10000 nS
Clock Pulse Width High tPW (¢2H) 470 — 240 - 160 — 115 - nS
Fall Time, Rise Time tF, tR — 25 - 25 — 15 — 15 nS
Address Hold Time tAH 15 — 15 — 15 — 15 — nS
Address Setup Time taos — 225 — 140 - 110 — 80 nS
Access Time tacc 675 — 310 — 170 — 10 — nS
Read Data Hold Time toHR 10 — 10- — 10 — 10 — nS
Read Data Setup Time tosr 100 — 50 — 50 — 50 — nS
Write Data Delay Time tMDS — 175 — 100 — 75 — 70 nS
Write Data Hold Time toHw 15 — 15 - 15 —_ 15 - nS
SYNC, ML Setup Time tsy, tML — 225 — 140 — 110 — 90 nS
SYNC, ML Hold Time 1SYH, tMLH — 0 — 0 — 0 — o nS
S0 Setup Time tso 100 — 50 — 35 — 25 — nS
Processor Control Setup Time trcs 200 — 200 _ 150 — 120 _ nS
AC Characteristics, G65SC102-107: Voo = 5.0V +5%, Ta =-40°C to +85°C Industrial, 0° C to +70°C Commercial
1 MHz 2 MHz 3 MHz 4 MHz
Parameter Symbol Min Max Min Max Min Max Min Max Unit
Delay Time, CLK (IN) to ¢2 (OUT) tocLk — 75 — 75 — 75 — 75 nS
- Delay Time, OSC (OUT) to ¢2 (OUT) tDosc — 70 — 70 - 70 — 70 nS
Cycle Time tcye 1.0 DC 0.50 DC 0.33 DC 0.25 DC uS
Clock Pulse Width Low tew (#2L) 470 10000 240 10000 160 10000 115 10000 nS
Clock Pulse Width High tPW (42H) 470 — 240 — 160 — 115 — nS
Fall Time, Rise Time tF, tR - 25 — 25 - 15 - 15 nS
Delay Time, ¢2 (OUT) to ¢4 (OUT) tavs — 250 — 125 — 83 - 63 nS
Address Valid to ¢4 (OUT) tAss 50 — 25 — 16 — 12 — nS
Address Hold Time taH 15 — 15 — 15 — 15 — nS
Access Time tacc 695 - 340 — 220 - 170 — nS
Read Data Hoid Time toHR 10 — 10 — 10 - 10 — nS
Read Data Setup Time tosR 80 — 40 — 30 — 20 — nS
Write Data Hold Time toHw 15 — 15 - 15 —_ 15 — nS
Write Data Delay Time tDDa4 — 200 — 110 — 70 — 30 nS
SYNC, ML Setup Time tsy, tvL — 225 — 140 — 110 — 90 nS
SYNC, ML Hold Time tSYH, tMLH — 225 — 140 — 110 - 90 nS
- SO Setup Time tso 100 — 50 — 35 — 25 — nS
Processor Control Setup Time trcs 100 — 50 — 35 — 25 — nS
3
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TIMING DIAGRAM:

G65SC02, 03, 04, 05, 06, 07
GE5SC12, 13*, 147, 157
‘G65SC112, 115°

*Variation of timing required.

Contact factory for details.
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TIMING DIAGRAM:
G65SC102-107

Notes: 1. Load = 100 pF.
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2. Voltage levels shown are VL < 0.4 V, VH =2 2.4 V, unless otherwise specified.
3. Measurement points shown are 0.8 V and 2.0 V, uniess otherwise specified.
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«—— REGISTER SECTION

CONTROL SECTION ————

IRQ

RES NMi
oE M
_ » - AR
INDEX Cj INTERRUPT
A0 - REGISTER | e LOGIC
"= Yy VY
INDEX (:::)
A2 g REGIKSTEH D }eg——————————RDY
* ! 3 L SYNC
o ————
ABL 2 STACK POINT (:::)
A4 - A aK : REGISTER _
AS £ (S) I—P mL
- [
1 w INSTRUCTION
AS -+ z DECODE TIMING
A ALY CONTROL
A7 <o K KD . 3
ADDRESS @
BUS -
ACCUMULATOR SEE NOTE
A BELOW
A8 <
X
, z bl 0
Ao s pcL CLOCK s 40 (IN)/62 (IN)/CLK (IN)
- I GENERATOR/
Ao N £ < y PCH ’“gf:f::“ OSCILLATOR |- OSC (OUT)
A ABH E INPUT DATA REGISTER P |
N - 1 (OUT)/04 (OUT)
A12 - f"‘“‘ < t?gf)“ % L 2 (OUT)
A13 < A §0_
—R/W
A14 < i DBE
A15 - DATA BUS <;:> INSTRUCTION
L BUFFER - REGISTER
— — YYYYYY I
LEGEND
OATA
BUS
= 8 BIT LINE
| = 1BITLINE

Note: Refer to Table | for signal input/output applicability.

Figure 1.

Internal Architecture Simplified Block Diagram

Functional Description

Timing Control

The timing control unit keeps track of the instruction cycle being moni-
tored. The unit is set to zero each time an instruction fetch is executed
and is advanced at the beginning of each phase one clock pulse for as
many cycles as is required to complete the instruction. Each data transfer
which takes place between the registers depends upon decoding the
contents of both the instruction register and the timing control unit.

Program Counter
The 16-bit program counter provides the addresses which step the micro-
processor through sequential instructions in a program.

Each time the microprocessor fetches aninstruction from program mem-
ory, the lower byte of the program counter (PCL) is placed on the low-
order bits of the address bus and the higher byte of the program counter
(PCHy) is placed on the high-order 8 bits. The counter is incremented each
time an instruction or data is fetched from program memory.

Instruction Register and Decode

Instructions fetched from memory are gated onto the internal data bus.
These instructions are latched into the instruction register then decoded,
along with timing and interrupt signals, to generate control signals for the
various registers.

Arithmetic and Logic Unit (ALU)

All arithmetic and logic operations take place in the ALU including in-
crementing and decrementing internal registers (except the program
counter). The ALU has no internal memory and is used only to perform
logical and transient numerical operations.

Accumulator

The accumulator is a general purpose 8-bit register that stores the results
of most arithmetic and logic operations. In addition, the accumuiator
usually contains one of the two data words used in these operations.
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Functional Description (Continued)

index Registers
There are two 8-bit index registers (X and Y), which may be used to count
program steps or to provide an index value to be used in generating an
effective address.

When executing an instruction which specifies indexed addressing, the
CPU fetches the op code and the base address, and modifies the address
by adding the index register to it prior to performing the desired opera-
tion. Pre- or post-indexing of indirect addresses is possible.

Stack Pointer
The stack pointer is an 8-bit register used to control the addressing of the
variable-length stack. The stack pointer is automatically incremented and

decremented under control of the microprocessor to perform stack
manipulations under direction of either the program or interrupts (NMi
and IRQ). The stack allows simple implementation of nested subroutines
and multiple level interrupts.

Processor Status Register

The 8-bit processor status register contains seven status flags. Some of
the flags are controlled by the program, others may be controlled both by
the program and the CPU. The 6500 instruction set contains a number of
conditional branch instructions which are designed to altow testing of
these flags.

Signal Description

Address Bus (AO-AXX)
Refer to the particular package configuration for the respective number
of address lines.

in both the 40-pin and 44-pin packages, A0-A15 forms a 16-bit address
bus for memory and I/0 exchanges on the data bus. The address lines are
set (See BE below.) to the high impedance state by the bus enable (BE)
signal. The output of each address line is TTL compatible, capable of
driving one standard TTL load and 130 pF.

Bus Enable (BE)

This signal allows external control of the data and the address output
butfers and R/W. For normal operation, BE is high causing the address
buffers and R/W to be active and the data buffers to be active during a
write cycle. For external control, BE is held low to disable the buffers.

Clock In (CLK (IN))

The 65SC10X Series is supplied with aninternal clock generator operating
at four times the ¢2 frequency. The frequency of these clocks is externally
controlled by the crystal or oscillator circuit shown in Figure 2.

Phase 0 In (¢0(IN))

This is the buffered clock input to the internal clock generator on the
G65SCO0X series. Clock outputs ¢1(OUT) and ¢2(OUT)are derived from
this signal.

Phase 2 In (¢2(IN))

This is the unbuffered clock input to the internal clock generator on the
G65SC1X and G65SC11X series. The clock output, $2(OUT), is derived
from this signal.

Data Bus Enable (DBE)

This TTL-compatible input allows external control of the three-state data
output buffers. In normal operation, DBE would be driven by the phase
two (¢2) clock, thus allowing data input from microprocessor only during
2. During the read cycle, the data bus buffers are internally disabled,
becoming essentially an open circuit. To disable the data bus externally,
DBE should be held low.

Data Bus (D0-D7)

The data lines (DO-D7) constitute an 8-bit bidirectional data bus used for
data exchanges to and from the device and peripherals. The outputs are
three-state buffers capable of driving one TTL ioad and 130 pF. The data
lines are set to the high impedance state by BE or DBE.

Interrupt Request (IRQ)
This TTL compatible signal requests that an interrupt sequence begin
within the microprocessor. The IRQ is sampled during ¢2 operation; if

the interrupt flag in the processor status register is zero, the current in-
struction is completed and the interrupt sequence begins during ¢1. The
program counter and processor status register are stored in the stack.
The microprocessor will then set the interrupt mask flag high sa that no
further interrupts may occur. Atthe end of this cycle, the program counter
low will be loaded from address FFFE, and program counter high from
location FFFF, transferring program control to the memory vector located
atthese addresses. The RDY signal must be in the high state for any inter-
rupt to be recognized. A 3K ohm external resistor should be used for
proper wire-OR operation.

Memory Lock (ML)

In a multiprocessor system, ML indicates the need to defer the rearbitra-
tion of the next bus cycle to ensure the integrity of read-modify-write
instructions. ML goes low during ASL, DEC, INC, LSR, ROL, ROR, TRB,
TSB memory referencing instructions. This signal is low for the modify
and write cycles.

Non-Maskable Interrupt (NMI)

A negative-going edge on this input requests that a non-maskable inter-
rupt sequence be generated within the microprocessor. The NMI is
sampled during ¢2; the currentinstruction is completed and the interrupt
sequence begins during ¢1. The program counter is loaded with the
interrupt vector from locations FFFA (low byte) and FFFB (high byte),
thereby transferring program control to the non-maskable interrupt
routine. However, it should be noted this is an edge-sensitive input. As a
result, another interrupt will occur if there is another negative-going tran-
sition and the program has not returned from a previous interrupt. Also,
no interrupt will occur if NMi is low and negative-going edge has not
occurred since the last non-maskable interrupt.

Oscillator Out (OSC (OUT))

On the G65SC 102 microprocessor, an internal inverter and a resistor are
connected between pins 35 and 37 on the DIP package and pins 39 and
41 on the PLCC package. The inverter has sufficient loop gain to provide
oscillation using an external crystal.

Phase 1 Out (¢1(OUT)) _
This inverted $2{OUT) signal provides timing for external R/W operations.

Phase 2 Out (¢2(OUT))

This signal provides timing for external bus R/W operations. Addresses
are valid after the address setup time (taps) from the falling edge of
¢2(0OUT).

Phase 4 Out (¢»4(0UT))
This signal is delayed by tavs from ¢2(OUT). The address output is valid
prior to the rising edge of $4(OUT).
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Signal Description (Continued)

Ready (RDY)

This input signal aliows the user to single-cycle the microprocessor on
all cycles including write cycles. A negative transition to the low state
during or coincident with phase one (¢1) will halt the microprocessor
with the output address lines reflecting the current address being fetched.
This condition will remain through a subsequent phase two (¢2) in which
the ready signal is low. This feature allows microprocessor interfacing
with low-speed memaory as well as direct memory access (DMA).

Reset (RES)

This input is used to reset the microprocessor. Reset must be held low
for at least two clock cycles after Voo reaches operating voltage from a
power down. A positive transition on this pin will then cause an initializa-
tion sequence to begin. After the system has been operating, a low on
this line of at least two cycles will cease microprocessing activity.

When a positive edge is detected, there is an initialization sequence
lasting six clock cycles. The previous program counter and status
register values are written to the stack memory area. Then the interrupt
mask flag is set, the decimal mode is cleared and the program counter is
loaded with the restart vector from locations FFFC (low byte) and FFFD
(high byte). This is the start location for program control. This input
should be high in normal operation.

Read/Write (R/W)

This signal is normally in the high state indicating that the microprocessor
is reading data from memory or I/0 bus. In the low state the data bus has
valid data from the microprocessor to be stored at the addressed memory
location. R/W is set to the high impedance state by BE.

Set Overflow (SO)
A negative transition on this line sets the overflow bit in the status code
register. The signal is sampled on the trailing edge of ¢1.

Synchronize (SYNC)

This output line is provided to identify those cycles during which the
microprocessor is doing an OP CODE fetch. The SYNC line goes high
during ¢1 of an OP CODE fetch and stays high for the remainder of that
cycle. If the RDY line is pulled low during the ¢1 clock pulse in which
SYNC went high, the processor will stop in its current state and will re-
main in the state until the RDY line goes high. in this manner, the SYNC
signal can be used to control RDY to cause single instruction execution.

11
CLK(IN) or 40 (IN) 1} 1
R [CIx1
Cc2
OSC 11
OSC(OUT) or ¢1 (OUT) 11 1
C1,C2= 51pF
R1 = 200K()
X1 = 1MHz
Figure 2(a). Crystal Circuit for

Internal Oscillator

c
s2(0uT) +—
$O(IN)
R
#1(OUT)

Suggested RC network configuration
for internal oscillator.

1 MHz operation at VoD = 5.0V:

C = 56pF
R = 5.6 K()
Figure 2(b). RC Circuit for

Internal Oscillator

Table Il. Microprocessor Hardware Enhancements

Function

NMOS 6500

GB65SCXXX Family

Oscillator.

Requires external active components.

Crystal or RC network will oscillate when connected
between ¢0 (IN) and ¢1 (OUT).

Assertion of Ready (RDY) during write
operations.

Ignored.

Stops processor during ¢2.

1X series clock inputs.
and ¢2) are required.

Two non-overlapping clock inputs (¢1

@2 (IN) is the only required clock.

Unused input-only pins (IRQ, NMI,
RDY, RES, SO, DBE, BE).

Must be connected to low impedance
signal to avoid noise problems.

Connected internally by a high-resistance to Voo
(approximately 1 Megohm).
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Addressing Modes

Fifteen addressing modes are available to the user of the GTE G65SCXXX
family of microprocessors. The addressing modes are described in the
following paragraphs:

Implied Addressing
In the implied addressing mode, the address containing the operand is
implicitly stated in the operation code of the instruction.

Accumulator Addressing
This form of addressing is represented with a one byte instruction and
implies an operation on the accumulator.

Immediate Addressing
With immediate addressing, the operand is contained in the second byte
of the instruction; no further memory addressing is required.

Absolute Addressing

For absolute addressing, the second byte of the instruction specifies the
eight low order bits of the effective address whiie the third byte specifies
the eight high order bits. Therefore, this addressing mode allows access
to the total 65K bytes of addressable memory.

Zero Page Addressing

Zero page addressing allows shorter code and execution times by only
fetching the second byte of the instruction and assuming a zero high
address byte. The careful use of zero page addressing can resultin signifi-
cant increase in code efficiency.

Absolute Indexed Addressing

Absolute indexed addressing is used in conjunction with X and Y index
register and is referred to as “Absolute, X,” and “Absolute, Y.” The effective
address is formed by adding the contents of X and Y to the address con-
tained in the second and third bytes of the instruction. This mode allows
the index register to contain the index or count value and the instruction
to contain the base address. This type of indexing allows any location
referencing and the index to modify multiple fields resulting in reduced
coding and execution time.

Zero Page indexed Addressing

Zero page absolute addressing is used in conjunction with the index
register and is referred 1o as “Zero Page, X" or “Zero Page, Y.” The effective
address is calculated by adding the second byte to the contents of the
index register. Since this is a form of “Zero Page” addressing, the content
of the second byte references a location in page zero. Additionaily, due
to the “Zero Page” addressing nature of this mode, no carry is added to
the high order eight bits of memory and crossing of page boundaries does
not occur.

Relative Addressing
Relative addressing is used only with branch instruction; it establishes
a destination for the conditional branch.

Zero Page Indexed Indirect Addressing

With zero page indexed indirect addressing (usually referred to as Indirect
X) the second byte of the instruction is added to the contents of the X index
register; the carry is discarded. The result of this addition points to a mem-
ory location on page zero whose contents is the low order eight bits of the
effective address. The next memory location in page zero contains the
high order eight bits of the effective address. Both memory locations
specifying the high and low order bytes of the effective address must be
in page zero.

Absolute Indexed Indirect Addressing (Jump Instruction Only)
With absolute indexed indirect addressing, the contents of the second
and third instruction bytes are added to the X register. The result of this
addition points to a memory location containing the lower-order eight
bits of the effective address. The next memory location contains the
higher-order eight bits of the effective address.

Indirect Indexed Addressing

This form of addressing is usually referred to as Indirect, Y. The second
byte of the instruction points to a memory location in page zero. The con-
tents of this memory location is added to the contents of the Y index regis-
ter, the result being the low order eight bits of the effective address. The
carry from this addition is added to the contents of the next page zero
memory location, the result being the high order eight bits of the effec-
tive address.

Zero Page Indirect Addressing

In this form of addressing, the second byte of the instruction contains
the low order eight bits of a memory location. The high order eight bits
is always zero. The contents of the fully specified memory location is the
low order byte of the effective address. The next memory location con-
tains the high order byte of the effective address.

Absolute Indirect Addressing (Jump Instruction Only)

The second byte of the instruction contains the low order eight bits of a
memory location. The high order eight bits of that memory location is
contained in the third byte of the instruction. The contents of the fully
specified memory location is the low order byte of the effective address.
The next memory location contains the high order byte of the effective
address which is loaded into the 16 bits of the program counter.

7 0

r A ] ACCUMULATOR A
7 0

[ Y ] INDEX REGISTER Y
7 0

X ] INDEX REGISTER X
15 7 0
[ PCH PCL ]
8 7 0

[A S ~] STACK POINTER S

IfNTVvI1I8]D]1]Z]C] PROCESSOR STATUS

|_REG “p”
CARRY 1= TRUE

ZERO 1 = RESULT
IRQ DISABLE 1 - DISABLE
DECIMAL MODE 1 = TRUE

PROGRAM COUNTER PC L —————— BRK COMMAND t = BRK

OVERFLOW 1 = TRUE
NEGATIVE 1 = NEG.

Figure 3. Microprocessor Programming Model
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Table I1l. Instruction Set—Alphabetical Sequence

ADC Add Memory to Accumulator with Carry LDY Load Index Y with Memory
AND “"AND" Memory with Accumulator LSR  Shift One Bit Right
ASL  Shift One Bit Left NOP  No Operation
BCC Branch on Carry Clear ORA "OR" Memory with Accumulator
BCS Branch on Carry Set PHA  Push Accumulator on Stack
BEQ Branch on Result Zero PHP  Push Processor Status on Stack
BIT Test Memory Bits with Accumulator ® PHX Push Index X on Stack
BMI  Branch on Result Minus ® PHY Push Index Y on Stack
BNE Branch on Result Not Zero PLA  Pull Accumulator from Stack
BPL  Branch on Result Plus PLP  Pull Processor Status from Stack
® BRA Branch Always ® PLX Pull Index X from Stack
BRK Force Break ® PLY Pull Index Y from Stack
BVC Branch on Overflow Clear ROL Rotate One Bit Left
BVS Branch on Overflow Set ROR Rotate One Bit Right
CLC Clear Carry Flag RTI Return from Interrupt
CLD Clear Decimal Mode RTS Return from Subroutine
CLI Clear Interrupt Disable Bit SBC Subtract Memory from Accumulator with Borrow
CLV  Clear Overflow Flag SEC Set Carry Flag
CMP Compare Memory and Accumulator SED  Set Decimal Made
CPX Compare Memory and index X SEI Set Interrupt Disable Bit
CPY Compare Memory and index Y STA  Store Accumulator in Memory
DEC Decrement by One STX  Store Index X in Memory
DEX Decrement Index X by One STY Store Index Y in Memory
DEY Decrement Index Y by One @ STZ Store Zero in Memory
EOR “Exclusive-or" Memory with Accumulator TAX  Transfer Accumulator to Index X
INC Increment by One TAY Transfer Accumulator to Index Y
INX increment index X by One ® TRB Test and Reset Memory Bits with Accumulator
INY Increment index Y by One ® TSB Test and Set Memory Bits with Accumulator
JMP  Jump to New Location TSX  Transter Stack Pointer 1o Index X
JSR  Jump to New Location Saving Return Address TXA  Transfer index X to Accumulator
LDA  Load Accumuiater with Memory TXS Transfer Index X to Stack Pointer
LDX Load Index X with Memory TYA  Transfer Index Y to Accumulator
Note: ° = New Instruction
LSD
MSD 0 1 2 3 4 5 6 7 8 9 A D E
0 BRK ORA ORA ASL PHP ORA ASL ORA ASL
ind, X zpg zpg imm A abs abs
1 | BPL | ORA |-ORA ORA | ASL CLC | ORA | INC ORA | AsL
rel ind, Y | ing zpg. X | zpg, X abs, Y SALE abs, X | abs, X
2 JSR AND AND ROL PLP AND ROL AND ROL
abs ind, X Zpg zZpg imm A abs abs
3 BMI AND ~AND : AND ROL SEC AND DEC AND ROL
rel ind, Y ind zpg, X | zpg, X abs, Y A A abs, X { abs, X
4 RTi EOR EOR LSR PHA EOR LSR EOR LSR
ind, X zZpg zpg imm A abs abs
5 BVC EOR EOR EOR LSR Cul EOR : PHY ' EOR LSR
rel ind, Y ind: zpg, X' | zpg, X abs, Y i abs, X | abs, X
6 RTS ADC S1Z . ADC RCR PLA ADC ROR JMP ADC ROR
ind, X z2pg | zpg zpg imm A ind abs abs
7 | Bvs | AapCc | ADC §TZ | ADC | ROR sel | abc | PLY _ump | ADC | ROR
rel ind, Y ind: 2pg, X | zpg. X | zpg, X ‘ind, X' | abs, X | abs, X
8 »5 BRA =l STA STY STA STX DEY STY STA STX
rel | ind X zpg zpg zpg 7 A abs abs abs
9 BCC STA ;S‘TA STY STA STX TYA STA TXS . JSTZ” -1 STA STZ
rel ind, Y | ind: zpg. X | zpg. X | zpg, ¥ abs, Y © abs abs, X | abs, X
A LDY LDA LDX LDY LDA LDX TAY LDA TAX LDY LDA LDX
imm ind, X imm zpg zpg zpg imm abs abs abs
B BCS LDA LDA LDY LDA LDX CLv LDA TSX LDY LDA LDX
rel ind, Y ind zpg. X | zpg. X | zpg. Y abs, Y abs, X | abs, X | abs, Y
C CcPY CMP CPY CMP DEC INY CMP DEX CPY CMP DEC
imm ind, X zpg zZpg zpg imm abs abs abs
D BNE CMP CMP CMmP DEC CLD CMP PHX CMP DEC
rel ind, Y ind zpg. X | zpg, X abs, Y S abs, X | abs, X
E CPX SBC CPX SBC INC INX SBC NOP CPX SBC INC
imm ind, X zpg zpg zpg imm abs abs abs
F [Bea | sBCc | 's8C SBC | INC SED | SBC | PLX. SBC | INC
ref ind, Y ind zpg. X | zpg, X abs, ¥ abs, X | abs, X
0 1 2 3 4 5 6 7 8 9 A C D E
Note: [} = New Op Codes
Figure 4. Microprocessor Op Code Table
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Table 1V. Operational Codes, Execution Time, and Memory Requirements

IMME-| ABSO-| ZERO (4) (1} (1) (1) RELA-| INDI- PROCESSOR
DIATE| LUTE | PAGE |IMPLIED](IND, X)|(IND), Y| ZPG x| ABS.X| ABSY |TIVE(2)] RECT | 2PG,Y]|STATUS CODE
MNE- 7 643 210] MNE-
MONIC OPERATION OPnﬂOPnﬂOPn#OPn#OPn#OPn#OPn“OF’n#OPn#OPn#OPn#OPn#NVBDIZCMONIC
ADC |[A+M+C—A (3) 69| 2]2] 6D|4{3| 65 3|2 61| 6|2] 71 5|2| 75|4|2| 701 4|3]| 79| 4|3 72|5|2 NV » o« « ZCl ADC
AND |AAM—A 28 2(2] 2D| 4|3 ]| 25 3|2 211 6| 2] 31| 5|2} 35]4]|2]|3D] 4|3| 39| 4|3 32|5|2 Ne o oeZel AND
ASL |C-— 0] —0 0E|6}3| 06 52| OA| 2|1 16|6(2| 1§} 6|3 Ne s o« s Z2C| ASL
BCC | BRANCHIF C=0 90| 2t 2 es o o0 e o] BCC
BCS | BRANCH IF C=1 Bof 2|2 « e o oo o sl BCS
BEQ | BRANCH IF Z=1 Fo| 2|2 e+ s 99| BEQ
BIT |AAM 5) | 89]2|2] 2c|4f3] 24| 3|2 34 4|2] 3c] 4l3 M:Mes = » Z+| BIT
BMiI | BRANCH IF N=1 30 2j2 ee s sses| BMI
BNE | BRANCH IF Z=0 pot 2|2 e e e eses| BNE
BPL | BRANCH IF N=0 10|2|2 ee s esss| BRL
BRA BRANCH ALWAYS 8ol 22 . " o ¢ 0 o BRA
BRK BREAK Q| 711 e e 1 01 e BRK
BVC BRANCH IF V=0 50(2|2 ¢ e o 000 BVC
BVS BRANCH IF v=1 70| 2§2 LI A A BVS
cLC 0—-C 18{2(1 e s s 020 ( CLC
CLD O«D D8l 2|1 * s » * o @ CLD
CLl 0—1 58|21 s e e s Do e cLI
CLvV |0—-V B8} 2|1 e s o0 0 CLv
CMP | A-M C9|2]|2|CD}4|3|C5/3j2 c1|6(2| D1|5]|2| D5]4|2|DD| 4}3| D9}4|3 D2]5]2 Ne o ¢ » ZC| CMP
CPX | X-M EO0j2]2] EC|4|3 | E4| 3|2 Ne o ¢ o ZC| CPX
CPY |Y-M C0|2[2]CC|4]3]C4[3]2 Ne o e e ZC| CPY
DEC §DECREMENT CE}6|3|C6|5|2] 3A[2(1 D6|6|2| DE}6{3 Ne ¢ o0 7 DEC
DEX X-1—X CA|2]1 Ne o ooZe DEX
DEY Y-1-Y 8812(1 Ne o oo Ze DEY
EOR JAVYM —A 492121 4D|4|3 | 45|32 4116|2| 51|5|2| 55{4(2]|5D]4|3] 59]|4|3 521512 Ne o oeoZoe EOR
INC INCREMENT EE|6[3 ]| E6|5]|2] 1A]|2[1 F6|6]|2]| FE]6{3 Ne o oo Zo INC
INX X+1—-X E8|2{1 Ne o ooZe INX
INY Y+1—Y csalz2|1 Noeo o oo Ze INY
JMP | JUMP TO NEW LOC 4C1313 7C|6(3 6C|6]3 e o 00 e JMP
JSR JUMP SUB 2016|3 e s o0 s JSR
LDA M- A AQl2|2]AD|4|3 | A5]3]2 All6{2| B1|5|2| B5}4|2|BD|4|3| B9|4|3 B2|5|2 Ne o oo Zoe LDA
LDX M—-X A2]|212| AE|4|3 | AB| 3|2 BE}43 B6{4[2|N s o ¢ o Z » LDX
LDY M-Y AQ|2|2|AC|4|3 | A4|3|2 B4143i2|BC{4|3 Ne o oo Zo LDY
LsrR |o-[7_ o-c aEf6]3 | 46|5[2}4a|2]1 5616|2| 5€|6]3 Oe e eeZC| LSR
NOP | NO OPERATION EAf2|1 s s 00 NOP
ORA |AVM — A 09]212|] 0D|4|3 ] 05]|3]2 o1]6]2] 11|5|2] 15{4[2]1D]4]3] 19|43 1215]2 Ne o oo Zo ORA
PHA |A—Ms S§-1—S 48131 ® e o s PHA
PHP P—-Ms S-1-8 08|3(1 L I PHP
PHX |X—Ms S-1-—-S DA|3]1 LIS PHX
PHY |Y—~Ms S-1—-S 5A13(1 ® e o o0 PHY
PLA S+1—-S Ms—A 68141 Ne o ooZe PLA
PLP S+1—-S Ms—P 28141 Nv 1DI ZC| PLP
PLX |S+1—-S Ms—X FAl4([1 NeeeeZo|l PLX
PLY S+1—-8 Ms—Y 7A1411 Ne o oo Zos PLY
rROL | = __ 9] —C 2€|6|3 | 26[5[2 | 2a|2|1 36(6[2] 3e]6]3 Ne+e+eezc| ROL
ROR | ~c—-[Z__10 J B6E[6|3 | 66|5|2|6A 2|1 76|6{2| 7E]6[3 Ne o oeZC| ROR
RTI RTRN INT 401641 Nv1D12ZC RTI
RTS |RTRN SUB 601|611 c s o e 00 RTS
SBC |A-M-C—A (3) | E9|2[2|ED|4|3 | E5|3]2 E1|6|2| F1|5|2| F5|4(2{FD}4|3]| F9}|4 |3 F2}5|2 NV e ¢« ZC{ SBC
SEC |1—-C 38|21 ee e see 1] SEC
SED |1—D F8|2|1 ee o 1ees| SED
SEl [1—1 7821 eeoe1ee| sEI
STA A—-M BD|4|3 | 85|3]|2 81|6|2] 91]6]2{ 95|4{2|9D|5|3| 99|53 92|52 e e o o0 STA
STX X—-M BE|4|3 ]| 86|3]|2 96| 4|2| e o o & o oo STX
STY |[Y—-M 8C|4[3 | 84|3|2 9414 |2 e s o o0 0 STY
STZ 00— M 9C|4|3 ] 64|3|2 74|412]1 9E|5]3 A sSTZ
TAX |A—X AA (211 Ne o eoeZel TAX
TAY |A-—-Y A8[2]1 NeoeoZel TAY
TRB |AAM — M (6) 11clelz | 14]5]2 eeseesze| TRB
TSB _|AVM - M (6) 0C[6]3 ] 04]5]2 eeseeZs| TSB
TSX |S$—X BA (21 Ne o ooZe|l TSX
TXA [x—A 8A (21 NeeoeoszZel TXA
s |x-s oA 2|1 ee e eoeel TXS
TYA JY—-A 98|21 NeeooeoZel TYp
Notes:
1. Add 1 to “n” if page boundary is crossed, except STA and STZ. X Index X + Add n No. Cycles
2. Add 1 to"n” if branch occurs to same page. Add 2 to “n" it branch occurs to different page. ¥  Index ¥ - Subtract # No. Bytes
3. Add 1 to “n” if decimal mode. A Accumulator A And Ms Memory Bit #6
4. Accumulator address is included in Implied address. M Memory per effective address vV Or M- Memory Bit #7
5. “N" and "V" flags are unchanged in immediate mode. Ms Memory per stack pointer ¥ Exclusive or
6. “Z" flag indicates AAM result (same as BIT instruction).
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Enhanced Operational Characteristics

—
The GTE G65SCXXX family of microprocessors is a complete series of series is pin compatible with existing NMOS 6500 type microprocessors.
devices designed for building state-of-the-art microcomputer systems.

Each member of the family is carefully designed to be hardware com- However, as stated previously, the CMOS design allows several opera-
patible, utilize the same basic software instruction set, and to be bus tional enhancements to be incorporated in the current product. These
compatible with the MC6800 product line. Accordingly, the GE5SCXX operational enhancements are explained in Table V.
Table V. Microprocessor Operational Enhancements
NMOS 6500 GB5SCXXX Family
Function Microprocessor Microprocessor
Indexed addressing across page boundary. Extra read of invalid address. Extra read of last instruction byte.
_ Execution of invalid op codes. Some terminate only by reset. Results are All are NOPs (reserved for future use).
undefined. Op Code Bytes Cycles
X2 2 2
X3, X7, XB, XF 1
44 2 3
54, D4, F4 2 4
5C 3 8
DC, FC 3 4
Jump indirect, operand = XXFF. Page address does not increment. Page address increments, one additional cycle.
Read/modify/write instructions at effective One read and two write cycles. Two read and one write cycle.
—~ address.
Decimal flag. Indeterminate after reset. Initialized to binary mode (D=0) after reset and
interrupts.
Flags after decimal operation. Invalid N, V and Z flags. Valid flags. One additional cycle.
Interrupt after fetch of BRK instruction. Interrupt vector is loaded; BRK vector is BRK is executed, then interrupt is executed.
ignored.
Reset Reads three stack locations. Writes program counter and status register
to stack
Read/Modify/Write instructions absolute Seven cycles. Six cycles.
indexed in same page.
Pin Function
Pin Description Pin Description
AO-Axx Address Bus OSC (0OuUT) Oscillator Output

\ BE Bus Enable »1(0OUT) Phase 1 Out

| CLK (IN) Clock input $2(0UT) Phase 2 Out

{ SO(IN} Phase 0 In $4(OUT) Phase 4 Out

| ®2{IN) Phase 2 In RODY Ready

i DBE Data Bus Enable RES Reset

i D0-D7 Data Bus R/W Read/Write

‘ JRQ Interrupt Request SO Set Overflow

ML Memory Lock SYNC Synchronize
NC No Connection Voo Positive Power Supply (+5.0 Volts)
NMt Non-Maskable interrupt Vss Internal Logic Ground

This Materi al
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Pin Configuration

vss [ 11 ~ 0[] RES
Aoy []2 38[J¢2 (oum) 5‘ 3 _
o1 (0uT) []3 s] 50 e » o O Z
Q = 0 w & -4
e e ) zlg 2% iiz IS Hd
ne s W[ ne /’**‘"“*::s:s
W [1s 3s[ ] ne ®
- NC
sync (47 [ RW NMI | 7 »
voo (s 33 oo SYNC | & a8 NC
W
a0 [Je  ggsscoz 32f3 o1 NC | o a7
a1 Tl n[] o2 woo | 10 2| D0
a2 11 0[] o3 A0 |11 as| o1
a3 12 201 D4 Al |12 G858C02 34| D2
as 13 201 b5 A2 |13 s} o3
as s 223 os A3 |14 32| D4
a8 s 261 o7 As |15 31| os
ar e 251 At1s as | 18 30| pe
as [Jv7 4[] a4 as | 17 2| pr
as s 231 a13
At0 []1s 22{] A2 2RI N8I QLERE
[ 4 w
At (2 21{] vss $2%2¢ ggegze
vss []1 ~ o« ] AEs c 7
roY [J2 38 ] p2(0UT) g 3 <
- o > 0l x
¢4 (0uT) 3 38[] 50 "I EER glE TR o8
@ - 37[J CLK (iN) TEEEREEEEEE)
ML s 36 ] BE ®
Nwi e 3s[] ©sc (oum) [T ] 39 | 08C(oum
sync 7 [ /W sYNC | & ag | NC
voo [ 33 oo NC |9 ar | RW
a0 Ll gesscioz 32 0 wo |10 36 | DO
a1 1o 311 o2 a0 |11 3| o1
az g »{J o3 a1 |12 G65SC102 2| o2
as e {1 pa a2 |13 a3l o3
as T3 28/ os s |14 a2 ba
as s 27/ o6 ae |15 a1l bs
as [J1s 28] o7
As |18 30| D6
ar e 257 ats
A8 | 17 28| o7
as []17 4[] A4
As s B[] A =2 R s NI IR BKER
a0 1o 22 A12 ~ a o o o2 »
e E o g Rxe
a11 [Ja20 21 Vss SR FT 2L
N R =L 5 g
rov []2 39[J o2 (0um o S - =4
g 92 glggBegiags
Nc 3 38 §o
me e T ez0N) /""‘"'“"";32#:8
H —
ik sepJ oee Wi [ 7 s |ne
Nmi []s 5[] NC
— SYNC | 8 ag | NC
syne (7 [ AW NG -
voo [Je 331 oo s 37 00
a0 9 gesscyz 32[3 0 Voo | 10 %
a1 (e 313 o2 A0 |11 35| D1
az O 0[] o3 A1 |12 G658C12 34| D2
a3 2 29[ pa A2 |13 33| D3
ae s 28[ ] os A3 {14 32| D4
as s 27 o6 A5 at|os
as s 26 o7 As | 16 30| s
ar e 2s[ ] ats As |17 29| o7
" E v 2‘3 A 228 x NI QLRSI
a9 [1e 23] ava
~ ] o~ - w
a10 s 22 a2 T¥T2eE :EEE
an 2o 21{] vss
12
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Pin Configuration, Continued

vss []1 ~ [ ReS
roy []2 3[Joz(0UT)
N 33 E s ) 5.
iRa [Je a[Jo2(n)
[l ] 8] se Ii|§¥§¥!|§!I8§H
NMi EG 35:]@(0!") /. w e o 8 - 329259
syne 7 [ rw . ®
voo [(Js [ Joo NM | 7 | NC
a0 s gesscri2 2f3 D1 SYNC | & s | 5%C(0um
a1 1o 31[Jo2 NC | 9 3 | AW
a2z O 30{ o3 voo | 10 36| DO
as [z 29[ Joa A0 |11 3s] Ot
as Tl 281 os A1 |12 G8ssSC112 au]o2
as T e 271 os A2 |13 as| D3
as s 26 o7 as |14 32| e
a7 e 2501 ats A |15 1] os
as 17 24[] Are a5 | 16 | o8
as []s 233 a3 as 17 2| o7
ata e 22[] a2
a1t 20 21[] vss 2 2R AR TQAREK S
AR ER R R E
mesr]tr N~ o2 (ouUT) fECn 7 o2 (0uT)
vss []2 27 [ 00 (IN) vss ]2 27300 4Ny
wRa[]s 26[] /W L fmEl 2[QrW
nwi ]« 25 po Voo ]« as[Joo
voo [ 5 24 b1 Ao [3s 2401
ial) 23 o2 ‘“EG 23::1302
Al 7 2 D3 Az 17 22[]03
AZE T cesscos z: g o aa]s 955 3 Foe
[XIm [ 20 bs A 20305
as[J10 1917 o6 As ] 1wos
as [T 11 18| o7 A6 111 18 [Jo7
a6 []12 177 an AT []12 17 [ a2
a7 s 167 a10 As [113 18 Jan
as [ 15[ as A9 [ 15 [J A10
RESfr 7  asfg¢200um REsr  ~  afe20un = O = A wrn ~ afAs
vss ]2 27 300 ON) vss ]2 27300 (iN) vss ]2 27 [Jo0 ON) ne 2 27[J¢2 N)
ROY []3 26[JRW ¢1(ouT) I3 6[JRW ROY []s )R W Wwa[]a FYm LI
Ra []4 zsgbo RG ]« 25[Joo Voo (]« i imE NWi[] « 25[J 0o
Voo (s 2401 Voo []s 24[Jo1 AO[]s 4[]0t Voo []s 2401
A0 e 2a[Jo2 Ao s 23[jo2 ATl 23[) D2 Al 23[Jo2
a1 7 22[ o3 A1 7 22[)o3 a2 2] 03 [N em k4 22[Jo3
A2 s Gesscos 21[Jos A2 E:: [ Gesscos 21 gm AsE [ aesscor , [ oe A2[]s gesscis 21 gm
A3 o 20[]05 A3 [Tl 20[)os Ao 20[]0s as[e 20 os
A4 110 19 [ D6 A¢ T1o 19[Jos As [0 197 oe AL 10 19[] Ds
As 111 18307 AS 11 18 [ o7 As 1 1 :] or As [ s Jo7
As ]2 17 A1 A8 []12 17 [ An A7 [J12 17 A12 As[] 12 17 [ AN
A7 s 16 [JA10 A7 s 16 [J A0 as [ 180 An AT 13 16 [ a0
A8 (114 15 [Jas A8 [C]14 15[ as A9 [C]1e 15 [J a0 A4 15 ] Ae
13
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Pin Configuration, Continued

./

vss (] 4 28[] RES
NC 2 27[92 ON}
l_ﬁsca ”:HIW
Voo [}« 2s[Joo
A0 s 201

At [ s 2302
A2037 Gesscre 203

A3 []s 21[Jos
A 20[]o0s

as [J 10 19[Jos
As I wjo7

A7 ]2 17 A2
A8 []3 16 [ A11
A9 14 15 [J A10
RES 1 ez 0um)
vss ]2 27 ] CLK (IN)
RDY []2 [ rwW
iRG [Ja 25 oo
voo O s 401

a0 (e 23[] 02
a7 2[Jo3
A2 s Gesscios 21[] os
A3 Qe 20 os
A4 10 197} D6
As 1 18 [] D7
A6 []12 17 [ AN
ar 3 16 ] A10
A8 14 15 [] A9

ves []1 28 RES
ROY [] 2 2102 ON)
Ne [ 2[JRW
A [Ja 25[Joo0
Voo [ s 2201
A0 [Je 2302
a7 2[]o3
a2 cessc1s o™
A e 20[Jos
A0 19[]os
AS I ws[Jor
A8 T]12 1w an
a7 s ugluo
As ] 15 L1 A9

FEsy 7 as[e200um
vss ]2 27 [CJCLK (IN)
@4 (0uT) 3 26[JRW
RG [« 25 []D0
Voo (C}s 22 [JD1
Ao [Je 23{Jo2
a7 22[]D3
as GESSC106 Mo
a3 [ 20[Jos
A4 [J1o 19 [Jo8
As 1 18 [J07
A8 12 17 [an
A7 {13 18 [JA10
A8 []14 15 []A9

RES I 28302 (0uT)
vss (]2 273 cLK (1N)
Ra ]s 28] AW
NWT ] 25 oo
Voo (s 4[] 01
a0 s a[Jo2
I3 2] 03
a2 s G65SC103 2104
A3 s 20[] os
A4 10 1906
As 1 19 o7
A8 []12 17 Aan
A7 13 16 [ A0
A8 []14 15 ] A9
RES 1 ~ b2 (ouT)
ves (]2 27 [JCLK(IN)
RDY []3 28[JRW
Voo []4 25} Do
Ao s 2401
A1 [l 232
Az Q7 22[]p3
=N G65SC107 afjos
As e 20[os
AS 310 19 }D6
As 1 18 [Jor
AT [ 12 17 [JA12
as []13 16 [JAN
A9 [CJ1a 15 [JAt0

~ 28[)92 (OUT)

RES 1

vss ]2 7] CLK (M)

ma 3 s ]Aw

Voo ] « 25[] Do

Ao s 2¢4[] 01

a1 s 23[)D2

Az 7 22[Jos3

A3 E g G65SC104 o,

At e 20[Jos

As [0 1906

A8 1 w[]o7

A7 ]2 17 [] A12

A 11 18] AN

Ag [T]1e 15 A
vss []1 7 aphyrEs
ROY []2 272 (IN)
ma s [ ]rW
ML e 25[] 00
Voo s 2401
Ao s 23[]02
A Q7 gessciis 2P
A2 e 21[J0a
A3 O 20[Jos
A4 10 19 [ o6
AS 11 18 [] 07
As 12 17 [ A
A7 13 16 [JA10
A8 1 15 ] As
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Packaging Information

Ceramic Package

Plastic & Cerdip Package

28-PIN PACKAGE

A . :‘_‘—"‘ SYMm. INCHES MILLIMETERS
* b ~fof~ l BOL MIN MAX MIN MAX
— ’ — A - 0225 — 572
g1 ) T === B 1 _T b 0014 0.023 036 0.58
f h s | — 1 b1 0.030 0.070 076 178
i c 0.008 0015 0.20 038
E J o) — 1.490 — 5324
¢ 3 0510 0.620 12895 1575
! ) E1 0.520 0.630 13.21 16.00
o = T T 9 T e 0.100 BSC 254 BSC
= 1 i cT] L 0.125 0.200 318 5.08
| | L1 0150 — 3.81 -
| T C ] | ] Q 0.020 0.060 051 152
— 1 N S T s s - 0.098 — 249
| _L t § S1 0.005 -~ 0.13 —
= E 3‘ - q]: S2 0.005 — 0.13 —
. ’ ___I | sz { !1 ‘ f o 0 15° 0 15°
L1 M= &— L
\ \ [ i 40-PIN PACKAGE
SeATNG SEATING SYM- INCHES MILLIMETERS
| | L € | BoL [ wmiN MAX MIN MAX
1 ' : A — 0225 — 5.72
; Er b 0.014 0.023 036 058
~{[f=-c A\\/" b1 0030 0.070 076 1.78
€ N c 0.008 0.015 0.20 0.38
D — 209 — 5324
E 0510 0.620 12.95 15.75
E 0520 0.630 13.21 16.00
e 0.100 BSC 254 BSC
L 0.125 0.200 318 5.08
LY 0.150 — 3.81 —
Q 0.020 0.060 0.51 152
s — 0098 - 249
st 0.005 — 0.13 —
s2 0.005 — 0.13 —
o 0° 15° o 15°
Plastic Leaded Chip Carrier
| D2
BOTH
l SIDES
| p—— €
| 44-LEAD CARRIER
I SYM- INCHES MILLIMETERS
\ 40 BOL MIN MAX MIN MAX
A 0.165 0.180 4.20 4.57
7 PIN NO. 1 Al 0.090 0.120 2.29 3.04
c 0.020 — 0.51 —
h D 0.685 0.695 1740 | 1765
D1 0.650 0.656 16510 | 16.662
D2 0.500 REF 12.70 BSC
E Ei E 0685 0695 1740 | 1765
E1 0.650 0.656 16510 | 16.662
E2 | 0590 0.630 1499 | 16.00
e 0.050 TYP 1.27 TYP
J — 0.020 — 0.51
J J1 0.042 0.048 1.067 1.219
29 M 0.026 0.032 0.661 0.812
I N 44 a4
_r 1 18 jmne— P 0013 | o021 0331 | 0533
z 0042 | 0056 107 | 142
D1
A —o1
D
_L | N = NO. LEADS
i = i
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Ordering Information

G 65SCXXX A 1 -2
———— T T T

Description

C—Special G—Standard

Product Identification Number

Version

Package

P—Plastic E—Leaded Chip Carrier

C—Ceramic L—t eadless Chip Carrier

D—Cerdip X—Dice

Temperature/Processing

None— 0°Cto+70°C, 5% P.S.Tol. S— 0°Cto+70°C,+10%P.S. Tol

|1—-40°Cto +85°C, + 5% P.S. Tol. W— -40°C to +85°C, * 10% P.S. Tol.

Performance Designator

Designators selected for speed and power specifications

—1 1MHz —3 3MHz

—2 2MHz —4 4MHz
Sales Offices:
Technical or sales assistance may be requested from the GTE Microcircuits area sales office nearest you.
Western Central Eastern Europe
GTE Microcircuits GTE Microcircuits GTE Microcircuits GTE Microcircuits
2100 N. Sepulveda Bivd. Ambassador 1, Suite 102 380 Town Line Road Montenstrasse 11
Suite 27 10920 Ambassador Drive Hauppauge, NY 11788 8000 Munich 19
Manhattan Beach, CA 90266 Kansas City, MO 64153 Tel: 516/724-8300 West Germany
Tel: 213/546-4731 Tel: 1-800-826-1309 EasyLink: 62911966 Tel: 089/178 20 31
EasylLink: 62904400 Telex: 528452 gtemcd

WARNING: Represented in your area by:

MOS CIRCUITS ARE SUBJECT TO DAMAGE FROM STATIC DISCHARGE

Internal static discharge circuits are provided to mimimize part damage due to environmentat

static electrical charge build-ups. Industry estabhshed recommendations for handling MOS

circuits include

1 Ship and store product in conductive shipping tubes or 1n conductive foam plastic Never
ship or store product in non-conductive plastic containers or non-conductive plastic foam
material

N

Handle MOS parts only at conductive work stations
3 Ground all assembly and reparr tools

The information contained herein is provided gratuitously and without liability, to any user. Reasonable efforts have been made to verify the accuracy of the information but
no guarantee whatsoever is given as to the accuracy or as to its applicability to particular uses. In every instance, it must be the responsibility of the user to determine the
suitability of the praducts for each application. GTE Microcircuits products are not authorized for use as critical components in life support devices or systems. Nothing
contained herein shall be construed as a recommendation to use any product in violation of existing patents or other rights of third parties. The sale of any GTE Microcircuits
product is subject to all GTE Microcircuits Terms and Conditions of Sale and Sales Policies, copies of which are available upon request. /

\

GTE Microcircuits 2000 West 14th Street / Tempe, Arizona 85281 (602)968-4431/Telex TRT 187202
Revised November 1986 3002-01-05 Published in U.S.A. June 1982
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