\LES G R6500 MICROCOMPUTER SYSTEM
PRODUCT DESCRIPTION

1.1 FEATURES OF THE R6501Q

« Enhanced 6502 CPU
—Four new bit manipulation instructions
=« Se! Memory Bil (SMB)
» Resat Memory Bit (RMB)
« Branch on Bit Set (BBS)
= Branch on Bit Reset (BBR)
— Decimal and binary arithmetic modes
—13 addressing modes
—True indexing
192-byte static RAM
32 bidirectional, TTL-compatible 'O lines (four ports)
Ona B-bit port may be tn-stated under soltware control
One 8-bil port may have latched inpuls under software
control
s Two 16-bit programmable countertimers, with laiches
—Pulse width measurement
— Asymmatrical pulse genaration
—Pulse generation
— Interval timer
— Event counter
—Ratnggerable interval timer
« Sernal par
—Full-duplex asynchronous operation mode
—Salectable 5- 1o 8-bit characters
—Wake-up feature
—Synchronous shif register mode
—Standard programmabie bit rates programmabile
up 1o 62.5K bits/sec @ 1 MHz
e Ten nerrupls
— Four edge-sensitive lines; two positive, two negative
—Reset
. —MNon-maskable
—Two counter underflows
—Senal data received
-~ Sanal data transmitied
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R6501@ ONE-CHIP MICROPROCESSOR

SECTION 1
INTRODUCTION

» Bus expandable lo 64K bytes ol extemal memory

e Flexible clock circuitry

—2-MHz or 1-MHz intemnal operation

—internal clock with external XTAL at four times internal
frequency

—Extemal clock input divided by one or four

1 ps minimum instruction executon time at 2 MHz

NMO3-3 silicon gate, depletion load technology

Single +5V power supply

12 mW sland-by power for 32 bytes of the 192-byte RAM

64-pin QUIP

1.2 SUMMARY

The Rockwell R6501Q is a complete, high-performance 8-bit
NMOS-3 microcomputer on a single chip and is compalible
wilh all members of the RE500 family.

The RES5010 consists of an enhanced 6502 CPU, an internal
clock oscillator, 192 bytes of Random Access Memaory (RAM),
and versatile interface circuitry. The interface circuitry in-
cludes two 16-bit programmable timercounters, 32 bidirec-
tional inputioutput lines (including four edge-sensitive lines
and input latching on one 8-bit port), a full-duplex serial VO
channel, ten inferrupts, and bus expandability,

The innovative architecture and the demonstrated high per-
formance of the AE502 CPU, as well as instruction simplicity,
results in system cost-effectiveness and a wide range of
computational power. These fealures make the RE5010 a
leading candidate for microcomputer applications.
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Rockwell supports development of the RES01Q with the
System 65 Microcomputer Development System and the
RB500/* Family of Personality Modules. Gomplete in-gircuit
emulation with the ABS00" Family of Personality Modules

1.3 CUSTOMER OPTIONS

The AE5010 has no customer specified mask options. It has
the fhllowing characteristics.

allows total system test and evaluation. # Crystal Oscillator
+ Clock Divide by 4
T}:ti: &md:b;t Eggﬁgéﬂm: adaj.lm&s i:ai the mad_ar I5 famlllir + Clock MASTER Mode
e ardware and programming capabili- ' Resel Vector at FFFC
ties. A delailed description of the RE502 CPU hardware is . I - i : Parts PA. PB pC
included in the RB500 Microcomputer System Hardware e Internal pull-up resistors on . PB, and
Manual (Document Number 28650N31). A description of the
instruction capabilities of the RES02 CPU is contained in the
RES00 Microcomputer Systern Programming Manual (Doc-
ument Mumber 29650MN30).
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FIGURE 2-1. Mechanical Outline & Pin Out Configuration



SECTION 2
R6501Q INTERFACE REQUIREMENTS

This section describes the inlerface requirements for the
RE5010). Figure 2-1 and 2-2 show the Interface Diagram and
the pin out configuration for both devices. Table 2-1 describes
the function of each pin. Figure 3-1 has a delailed block dia-
gram of the RES010C ports which illustrates the internal fune-
tion of the device.

ATLE sl

ETL - CLOCK
OSCHLLATON EDME DETECT
Vap—
s " IH;  PAD-FAT (PRI PAL
INTERFUFT PAS ,MF'
A LOGIE PORT & EOGE DETECTS
¥ex L [
M- A PEREET [LATCHED NPUTS)
= o cPu POAT B R —
[DAT & STROBE)
R -— _— LU BERRCT
1
fam FoaTC
oeo-par 1Ny
aparpamshally [ 1T - | |c!3 POGPOT
EYRE st BUS CONTAOL L=l g ]
e -—
T
16 @It
COMTROL
LATEH
iy & e Ll (PR
- CO (PASy
18 W SEHIM, RECEIVE | [——= 50 [PAS)
COUNTERLATCH THANSRIT . % (PAT
L] HEGESTERS
ARSI
THULTIPLEEED FLNCTIONS PINS {Softwane Seisciabie
FIGURE 2-2. Interface Diagram

TABLE 2-1. RE501Q Pin Descriptions

SIGNAL NAME

PiIN NO.

DESCRIPTION

VE =
vﬂ L]

Vs
XTLI

XTLD

=

PAD-PA7
PHO-PBT
PCO-PC7
PDO-PD7

AQ-A12, A15

De0-Da7

SYNC

3

21
43

42

41

45

39-32
3-24
54-61
G2-64,
1-5

20-7

53-46

22

Main power supply + 5V
Separate power pin for AAM.
In the event thal V.. powser
is off, this power retains RAM
dala.

Signal and power ground (V)
Crystal or clock input for in-
ternal clock oscillator, Alows
input ol X1 clock signal if
XTLO is connected to Vs, or
of X4 clock if XTLO is foaled.
Crystal output from nfemal
clock oscillator,

The Resel inpul is used o
initialize the device. This sig-
nal must not fransition from
low to high for al least eight
cyclas after V.. reachas op-
erating range and the inter-
nal pscilator has stabilizad,
Clock signal output at inter-
nal frequency.

A negative going adge on tha
Mon-Maskable interrupt sig-
nal requests that a non-
maskable interrupt ba gen-
erated with the CPL.

Four 8-bd ports used for
either inputioutput. Each ling
of Poris A, B and C consisis
ol an active transistor to Ve,
and a passive pull-up to Ve,.
Paort D funcbons as either an
B-bit inpot or 8-bit oulpul port.
It has active pull-up and pull-
down transistors.

Fourtean address lines wsed
to address a complate
65K axternal address space.
Mote: A13 & A14 are sourced
through PCE & PCT when in
tha Full Address Mode.
Eight bidirectional data bus
limes used to transmit data to
and from external memory.
SYNC is a positive going sig-
nal for the il clock cycla
whanever thea CPU is per-
forming an OF CODE fetch,
Caonirols the direction of data
transter between the CPU
and the external 65K ad-
dress space. The signal is
high when reading and low
whan writing,




SECTION 3
SYSTEM ARCHITECTURE

This section provides a functicnal description of the RES010.
Functipnally the RES010 consists of a CPU, RAM, four 8-bit
paralial I'O poris, a serial 'O port, dual counter/latch circuits,
a mode control register, and an interrupt flag/enable dual
register circuit. A block diagram of the system is shown in
Figure 3-1.

NOTE

Throughout this documeant, unless specified otherwise,
all memaory or register address localions are specified
in hexadecimal notation,

3.1 CPU LOGIC

The RB5010 intemal CPU is a standard 6502 configuration
with an 8-bit Accumuiator register, two 8-bit Index Registers
(X and Y). an B-bit Stack Pointer register, an ALU, a 16-bit
Program Counter, and standard instruction register/decode
and internal timing contral logic.

3.1.1 Accumulator

The accumulator 15 a general purpose 8-bil register thal
stores the resulls of most anthmebc and logic operabions, In
addition, the accumulator usually contains one of the two
data words used in these operalions.

3.1.2 Index Registers

There are two 8-bil index registers, X and Y. Each index reg-
istar can be used as a base to modily the address data pro-
gram counler and thus oblain a new address—ihe sum of
the program counter conlents and the index register contents.

When ewmecuting an instruction which specifies indirect
addressing, tha CPU fetches the op code and the address
and modifies the address from memory by adding the index
ragister 10 it prior 1o loading or storing the value of memory.

Indexing greally simplifies many types of programs, espe-
cially those using data tables.

3.1.3 Stack Pointer

Tha Stack Pointer is an 8-bit register. it is automatically
incremented and decremented under control of the micro-
processor 1o perform stack manipulation in response to aither
user instructions, an internal RO interrupt, or the external
interrupt line NMI. The Stack Pointer must be initialized by
the user program,

The slack allows simple mplementation of mulbple level
intarrupts, subrouting nesting and simplification of many types
of data manipulation. The JSR, BRK, ATI and RTS instruc-
tions use the stack and Stack Pointer.

The stack can be envisioned as a deck of cards which may
be accessed only from the top. The address of a memory

location is stored {or "pushed”) onto the stack. Each time
data are to be pushed onto the stack, the Stack Pointer is
placed on the Addrass Bus, data are written into the mamory
location addressed by the Stack Pointer, and the Stack
Painter is decremented by 1. Each lime data are read (or
"pulled”) from the stack, the Stack Pointer is incremented by
1. The Stack Pointer is then placed on the Address Bus and
data are read from the memary location addressed by the
Pointer.

The stack 15 localed on zero page, |.e., memory locations
QOFF-0040. After reset, which leaves the Stack Pointer
indeterminate, normal usage calls for its mitialization at 00FF.

3.1.4 Arithmetic And Logic Unit (ALU)

All anthmetc and logic operatons take place in the ALL,
including incrementing and decrementing internal registers
jexcept the Program Counter). The ALU cannol slore data
for more than one cycle. || data are placed on the mputs to
the ALU al the beginning of a cycle, the resull is always gated
into one of the storage registers or to external memory during
the next cycle

Each bit of the ALU has two mputs. These mputs can be lied
to vanous internal buses or fo a logic zero; the ALU then
generates the function (AND, OR, SUM, and so on) using
the data on the Iwo inputs,

3.1.5 Program Counter

The 16-bit Program Counter provides the addresses that are
used 1o step the processor through sequential instructions
in a program. Each time the processor fetches an instruction
from program memory, the lower (least significant) byte of
fhe Program Counter (PCL) is placed on the low-order bits
of the Address Bus and the higher (most significant) byte of
the Program Counter (PCH) is placed on the high-order 8
bits of the Address Bus. The Counler is incremented each
time an instruction or data is tetched from program memory.

3.1.6 Instruction Register and Instruction Decode

Instructions are fetched from ROM or RAM and gated onto
the Internal Data Bus. These instructions are latched into the
Instruction RAegister, then decoded along with timing and
intarrupl signals to generate control signals for the various
registers.

3.1.7 Timing Control

The Timing Control Logic keeps track of the specific instruc-
tion cycle being executed, This logic is set to TO each time
an instruction feteh s execuled and is advanced at tha
beginning of each Phase One clock pulse tor as many cycles
as are required 1o complete the instruction, Each data transfer
which takes plate between the registers i5 caused by
decoding the coments of both the instruction register and
timing control unit
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