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' R65F11 AND R65F12
FORTH BASED MICROCOMPUTERS

SECTION 1
INTRODUCTION

1.1 FEATURES

« FORTH kemel in ROM
e Enhanced 6502 CPU .
—Four new bit manipulation insiructlons
Set Memory Bit (SMB)
Reset 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
16 bidirectional, TTL-compatible I/O lines (two ports, R65F11)
or 40 bidirectional, TTL-compatlble WO lines (five ports,
R65F12)
One 8-bit port with programmable latched input
Two 16-bit programmable counter/timers, with latches.
—Puise width measurement
—Asymmetrical pulse generation
—Pulse generation
" —Intarval timer
—Event counter
-—Retriggerable interval timer
o Serial port
—Fuil-duplex asynchronous operation mode
~—Selectable 5- o 8-bit characters
—Wake-up feature
—Synchronous shift register mode
—Standard programmable bit rates, programmable up to
62.5K bits/sec
Ten interrupts :
—Four edge-sensitive linas; two positive, two negative
-=Reset
—Non-maskable
—Two counter '
—Serial data received
—Serial data transmitted )
Expandable to 16K bytes of external memory

-

LN

. Flexable clock circuitry

—2-MHz or 1-MHz internal operatson

—Internal clock with external XTAL at two times internal
frequency

—External clock input divided by one or two

1 us minimum instruction execution time @ 2 MHz

NMGOS silicon gate, depletion load technology

Single +5V power supply

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

40-pin DIP (R65F11)

64-pin QUIP (R65F12) has three additional 8-bit /O poris to

provide a total of 40 /O lines.

1.2 SUMMARY

The Rockwell R65F11 and R65F12 are complete, high-perfor-
mance, 8-bit NMOS single chip microcomputers, and. are com-

. patible with all members of the R6500 family.

The kernel of the high level Rockwell Single Chip RSC-FORTH
language is contained.in the preprogrammed ROM of the R65F11
and R65F12. RSC-FORTH is based on the popular fig-FORTH
model with extensions. All of the run time functions of RSC-
FORTH are contained in the ROM, including 16- and 32-bit
mathematical, logical and stack manipulation, plus memory and
inputioutput operators. The RSC-FORTH Operating -System
allows an external user program written in RSC-FORTH or
Assembly Language to be executed from external EPROM, or
development of such a-program under the control of the R65FR1
RSC-FORTH Davelnprnenl ROM. Other development ROM's
can also be accommodated

The R65F11 and R65F12 consist of an. enhanced 6502 CPU,
an internal clock oscillator, 192 bytes of Random Access Memory
(RAM) and vérsatile interface circuitry. The interface circuitry
includes two 16-bit programmable timer/counters, 16 bidirec-
tional inputfoutput lines (including four edge-sensitive lines and
input latching on one 8-bit port), a full-duplex serial VO channel,
ten interrupts and bus expandability.

- The innovative architecture and the demonstrated high perfor-

mance of the RE502 CPU, as well as instruction simplicity,
results in system cost-effectiveness and a wide range of
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computational power. These features in combination with the, (Order Number 201). A description of the instruction capabiiites

FORTH high level aperating system make the R65F11 and of the R6502 CPU is contained in the RE500 Microcomputer
' 'R65F12 ideal for microcomputer, applications. System Programming _Manual (Order Number 202). o

For systems requiring additional O ports, the 64-pin QUIF 1.3 ORDERING INFORM ATION

version, the RB5F12, provides three additional 8-bit ports.

E Part No. Description :
A com!:lete RSC-FORTH development system can bg cre- RESF11P 40-Pin FORTH Based Microcomputer at 1 MHz
ated with three MOS parts: the RE5F11, one RAM chip and RB5F11AP | 40-Pin FORTH Based Microcomputer at 2 MHz
the R6SFR1 Development ROM. RB5F12Q | 84-Pin FORTH Based Microcomputer at 1 MHz

N : ’ i RB5F12AQ | 64-Pin FORTH Based Microcomputer at 2 MHz
RESFRIP | FORTH Development-ROM for R65F11 or AESF12
RE5FR2P - | FORTH Development ROM for expanded capacity
RE5FK2P FORTH Kernel ROM for eéxpanded capacity
development

3 Thié product description is for the reader familiar with the ' :
RB502 CPU hardware and programming capabilities. A . -
detailed description of the R6502 CPU hardware is.in¢luded

_in the R6500 Microcomputer System Hardware Manual RE5FR3P | FORTH Development ROM for.R6501Q
o ‘ RE5FK3P - | FORTH Kernel ROM for R6501Q
Order No. . Description

2148 FORTH Based Microcomputer User’s Manual* -

: Note: .
> R ] *Included with RE5FR1.
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SECTION 2
INTERFACE REQUIREMENTS

This section describes the interface requirements for the Table 2-1. R65F11 and RE65F12 Pin Descriptions
RE6F11 and RE5F12 single chip microcomputers. Figure ) Signal | Pin No. | Pin No. : :

2-1 is the Interface Diagram for the RE5F11 and RESF12, Name | Re5F11 | ResFi2 |~ Description
Figure 2-2 shows the ‘pin out configuration and Table 2-1 - :

describes the function of each pin of the RE6SF11 and RE5F12. Vee 21 50 | Main power supply +5V
Figure 3-1 is a detailed block diagram. ' VRa 39 12 Saparate power pin for RAM,

In the event that Vo power
is lost, this power retains

| RAM data. o
Vss 40 11| signaland power ground (OV)
XTLi 2 10 Crystal or clock input for in-
ternal ciock oscillator. Also
allows input of X1 clock sig-
nal if XTLO is connected to
. Vss Or X2 or X4 clock If
T gy i
o XTLO 1 ¢ | Crystal output from internal
PB0-PRT (LATGHED MPUTS) clock oscillator.
2o g e RES 20 41 | The Reset input is used to
W, A1, B Peobch initialize the RE5F11. This
' signal must not transition from
x-cmnlnwmvmnlm low to high for at least eight
cycles after Ve reaches op-
S | erating range and the inter-
[ <——-c Py nal oscillator has stabilized.
— s - g 3 13 | Clock signal output at inter-
f'—" : nal frequency. ;
QO [ s ] omrw L[ NMI 22 51 | Anegative going edge on the
IS E . ‘ Non-Maskable Interrupt sig-
[ = Koas  prorer : . nal requests that a non-
L ot _ s : magkable interrupt be gen-
T . erated within the CPU.
HAKTE DD FUACTLRS I ‘ : PAQ-PA7 | 30-23 | 57-64 | Two®8-bit ports usad for either
: P80-PB7 | 38-31 18" | input/output. Each line of
Ports A and B consist of an
active transistor to Vge and
. a passive pull-up to Vee.
Figure 2-1. R65F11 and R65F12 Interface Diagram PCO-PC7 411 25-32 | Port C has an active putl-up
AQ-A3 transisior. Port D has active
A12, AW pul-up and pull-down tran-
A13, EM3 . sistors, Ports C and D Wnes |,
form the external multiplexed |
PDO-PD7 18-12 33-40 | address and data bus to al-
AdAT1 | low extarnal memory ad-
Do-07 dressing. ]
PEO-PE7 42-49 | On the RB5F12, Port E may
PFO-PF7 24-17 | be used for output only, Ports
PGO-PG7 14-18, | F and G are similar to Ports

5256 | A and B in construction and
may be used for inputs or
outputs,
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-SECTION 3

SYSTEM ARCHITECTURE

This section provides a functional description of the RE5F11
and RE5F12. Functionally the' RE5F11 consists of a CPU,
RAM memory, two 8-bit-parallel IO ports (five in the 64-pin
R65F12), a serial IO port, dual counter/latch eircuits, a mode
control register, an interrupt flag/enable duai register circuit,
and an internal Operating System. The kernet of FORTH in
ROM complements the system hardware. A block diagram
of the system is shown in Figure 3-1.

NOTE .

Throughout this document, uniess specified
otherwise, all memory or register address loca-
tions are specified in hexadecimal notation.

3.1 CPU LOGIC

The A65F11 internal CPU is a standard 6502 configuration -

with an 8-bit Accumulator register, two B-bit Index Registers

(X and Y); an B-bit Stack Pointer register, and ALU, a 16-bit

Program Counter, and standard instruction ragnsterldecode
~ and internal timing control logic.

3.1.1 Accumulator

The accumulator is a general purpose B-bit register that
stores the resulls of most arithmetic and logic operations. In
addition, the accumulator usually contains one of the two
data words used in these operations.

3.1.2 Index Ftoglsters

There are two B-bit index registers, X and Y. Each index reg
ister can be used as a basa to ma_dlfy the address data:pro-
gram counter and thus obtain a'new address—the sum of

the program counter contents and the index register contents.

When executing an instriction which specifies indirect
‘addressing, the CPU fetches the op code and the address,
and modifies the address from memory. by adding the index
register to it prior o loading or stor‘ingﬁ.lhe'val.ue:of msmory.

Indexing greatly simplifies many types of programs espe-
cially those using data tables

3.1.3 Stack Polnter

The Stack Pointer is an 8-bit regnster It is automatically .-
incremented and decremented under control of the micro-'

processor to perform stack rnanlpulaﬂon in response to gither
user instructions, an internat IRQ iinterrupt, or the external ¥

interrupt line NMi, The Stack Pointer must be initialized by
the user program.

The stack allows simple Implementanon of mumpie level
interrupts, subroutine nesting and simplification of many.types
‘of data manipulation. The JSR, BRK, RTI and RTS mslruc-
uons use the stack and-Stack Po-nter
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The stack can be envisioned as a deck of cards which may
only be accessed from the top. The address of a memory
location is stored (or “pushed’) onto the stack. Each time

' data aré to be pushed onto the stack, the Stack Pointer is

placed on the Address Bys, data are written into the memory
location addressed. by the Stack Pointer, and the Stack
Pointer is decremented by 1. Each time 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 memory location addressed by the
Painter.

The stack is located on zero page, i.e., memory locations
00FF-0040. After reset, which leaves the Stack Pointer
indeterminate, normal usage calls for its initialization at OOFF.

3.1.4 Processor Status Register

The 8-bit Processor Status Register contains seven status
flags. Some of these flags are controlled by the user pro-
gram; others may be controlled both by the user's program
and the CPU. The R6500 instruction sat contains a number
of conditional branch instructions which are designed to allow
testing of these flags. See Appendix B for details.

3.1.5 #rogra_rh Counter

The 16-bit Program Counter provides the addresses that are
used to step the processor through sequential instructions
i a pragram. Each time the processcr fetches an instruction
from program memory, the lower (least significant) byte of
the 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) i§ placed on thie high-order 8
bits of the Address Bus. The Counter is incremented each
time an instruction or data is fetched from program memory,

3.1.6 Arithmetic And Logie Unit (ALLI)
Each bit of the ALU fias two inputs. These inputs can be tied

1o various internal buses or to.a logic zero; the ALU then

generates the function (AND, OR, SUM, and so on} using
the data on the two inputs
3.1.7 Instruction Hoglster and Instructlon Decode

Instructions are fetched from ROM or RAM,and 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.
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31 8 Timing Ccomrol

" The Tmmg Control.Logic keeps track of the spacifi¢ instruc-,
tion cycle being execuged This logic is set to TO each.time-

‘an instruction fetch is executed and is: advanced at the
’ baginmng of each PhaserOna clock pursﬂpr as many cycles
“as.are fequired to compléte the instruction; Each data transfer
‘which: takes place ‘between the. registers;is caused by
decoding the mrnarm of both the mStructIon reg|ster and
-timing control wnit.

319 lmrrupt Loqk:

Interrupt logic controls 1t the sequencing | ot ‘three Interrupts,
AES, NMi and IRQ. IRQ is generatad by any one of eight
conditions: 2 Counter Overflows, 2 Positive Edge Detects,
2 Negative Edge Detects, and 2 Serial Port Conditions.

3.2 CPU INSTRUCTION SET

The machine code instruction set of the RG5F11 and REEF12

microcomputers are. based on the popular R6500 micropro-
cessor set.- Théy contain all the instructions in the standard
RE502 set, with the addition of the four new bit instructions
added to the R6511 processor family, Refer to Appendix A
for the Op Code mnemonics addressmg matrix for details on
these instructions.

3.3 READ-ONLY-MEMORY (nou')

The ROM consists of preprogrammed memory with an
- address space from F400 to FFFF. It contains the run time
‘kernel of the high levet language . Rockwell Single Chip
.FORTH. There are 133 included. functions stored in the
ROM. Codes are in the format of a two byte code field, which

identifies the interpreter assigned to execute'that word, fol-

lowed by a-variable length Parameter Freld which contains
tha instruetions and data used by that. |nte'rpra!ar according
1o the programmed intantion of that definition. See Appendix
D for a:¢omplete list of the names of all included words. All
words needed.for support of the ryn time operation of dedi-
cated applrcamns programs are included, The RSC-FORTH
Operating. System is also part of the ROM ¢ode and Is
entered upon Resat. This Operatirig System allow the R65F11
and RESF12 to auto- start a user program wrmen in either

RSC-FORTH or Assembly Language or enter a Develop--

mént ROM if one is present. if no auto start program is found,
an attempt will be made to boot an operating program from
floppy disk.

3.4 RANDOM ACCESS MEMORY (RAM)

The RAM consists of 192 bytes of read/write' memory with

an assigned-page zero address of 0040 through Q0FF. The
R65F11 and R65F)2. provide a separdte powser pin (Vge)
which may be used for standby power for. 32 bytes located
at'0040-005F. In the event of the loss of Vg mwsr. the
lowest 32 bytes of RAM data will be retained if stantiby power
is' supplied to the Vag pin. If the RAM data retention is not
requiréd then Vg must be connected to Vec. During oper-
ation Vpp must be at the Ve level.
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For the-RAM to ratam data upon loss . of vcc. \{HR n;ust bc .

supplied within operating’ range-and RES must be driven lnw
at Ieastﬁ_?gt #2 clock pulses before Ve falls out of Opernting
range must then be held low while Vee lscut of oper-
ating range end until ai loast sight #2 clock cycies after Vi e

i3 again within operating range and the iftemal-#2 oscillator -

is stabilized. Vpp mtist remain within Vige Oporatmg range

during normal operation. Whan V¢ Is out of operaungrange, ;

Vrp must remain within the' Vx4 retention range in order to
retain data. Figure 3-2 shows lypical waveforms.

RA_M OPERATING MODE FIAM RETENTI?ﬁ MODE

Vo 73
Rnnj

-

'L-@ -4'[-—. m@-—
1 INITIAL APPLICATION OF Ve AND Vo

2 LOSS OF Vec, RAM ON BTANDBY POWER
3 REAPPLICATION OF V. i

4 >8 §2 CLOCK PULSES AFTER DSCILLATOR STABILIZATION.! ~

§ >892 CLOCK PULSES, v

. source)-ust be applled to lhe XTU and XTLO pins.

Figure 3-2, Data Retention Timing
3.5 CLOCK OSCILLATOR -

A neference frequency can be generated with ths un-chip
oscillator using an external crystal. The oscillator reference’
frequency passes through an internal countdown network

(divide by 2) to obtain the miernal operatlng frequency (sae )

Figure 3-3a). i

'

Internal timing can also be controned by driving thq XTLI pin

with an external freqency source, Figure 3-3b shows typical -

connections. If XTLO. is left floating,. the external source! is
divided by the intemal-countdowri nbtwdrk ‘However, if XTLO
is tied to Vss the internal coundown network is bypassed
causing the chip to qparate at the traquency of the external
source. %

" The F|65F11 and H65F12 aperate in the GLOCK M"ASTE'H

mode. In-this mode a frequence source (crystal or exlgrnal

NOTE: When operatrng at’ a 1 MHz internal fraquency place a
15-22 pt capacitor between )(TLO and GND. .

@#2 is a buffered autputsrgnat Whlch dnsrﬂy approximates the
internal timing. Whefi a ¢onrmon external soufce is used to
drive multiple devices the internal tlmfng between devices as
well as their 32 outputs’ will be skewed In time. If skewing
represents a system problem it.tan be avoided by the
Master/Slave connechon and ophons shown |n Flgure 3 4.

The R65F11 and R65F12 is opemted in the CLOCK MASTEH
MODE. A second processor could be operated in the CLOCK”

'

4
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- SLAVE.MODE. Maskopuons in the. SLAVE unit convert the
“@#2 signat |nto a clock input pin which is tlghtly coupled to the

interpal. tlmlng genar_ator. As aresult the internal timing of the
MASTE_B“and SLAVE units are gynchronized with minimum
skew. If the @2 signal.to the .SLAVE unit is inverted, the
MASTER and SLAVE. UNITS WILL OPERATE OUT. OF
PHASE. This- approach allows the two devices to share

: external memory usmg cycle stealmg techniques.

XTLI
RE5F11
XTLO

fr = 1 OR 2 MHZ

?j"ﬂz fexr = 2X fiyy

a. Crystal input

'2-4 MHZ

. 3000 ‘
i XTLE - 3
-2 MHZ finr = 1 OR 2 MHZ,
RESF11 : ‘
xrLo fExT.T fr

Vgg =
b. Clock Inputs

Figure 3-3. Clock Oscillator Input Options

R&5F11.OR'R65F12

CoxTuL ) N
R . TPUT CLOCH
= MASTER .82 (O &
XTLO INVERTER USED
: s —-l WHEN SLAVE IS
! 7 TO OPERATE
LY _iout
~ 650011, ETC. “~717"" OF PHASE WITH
XTu _ MASHER.
92
i (INPUT CLOCK)
o (i
xno¥ | ;

Figure 3-4. Master/Slave Connections
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3.6 MODE CONTFIOL REG!STEF! (MCFI)

The Mode Comrol Reglster containg centrol bits for the mui-
tifunction /O ports and mode select bits for Counter A and
Counter B! Its’setting,” along: with the setting of the Serial’
Communications Control Register (SCCH), determines the
basic configuration of the RE5F11 afid:RB5F12 in dny appli-
cation. The Mode Coritrol Register bit asmgnment is shown
in Figure:3-5. MCR -Bits 7, 6, 5 must remain 1's 'in order for
external memory referencing to be enabled.

i

] ?HF :

BE [T

Counter A

Mode Seiect i

Q ~ee 0 Interval Timer
§~—— 1 Pulse Genaration
Y 0 Event Counter
12— 1 Pulse Width Meas.
| 0= O Interval Timer ° N

0 ——— 1 Asymmetric Pulse Ganeration

1 ——— 0 Event Countar

1 —— 1 HMW«IM.IM-W! l'lmof

Goumnr B
. Mod# Select -

" Bua Mode Select

“Pori B Latch
¥ 5 it 11 == Enabled) o

(n-'rrm-um.hmnum'mm' Lo

1 —— 0 Abbr. Bus-
1—— 1 Muxd Bus

Figure 3-5.-Mode Control Register

The use of Counter A Mode Select is shown in Section 6.1.
The':use of Counter B Mode Select is shown in Section 6.2.

The use of Port B Latch Enable is shown in Section 4.4.
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3.7 INTERRUPT FLAG REGISTER (IFR)
AND INTERRUPT ENABLE'
REGISTER (IER)

An IHQ interrupt request can'be initiated by any-or all of elght
possibie sources. These sources are all ‘capabie of being
enabled.or disabled by the use ‘of the apprapriate interrupt
enabled bits in the Interrupt Enable Register (IER). Multiple
simultaneous interrupts will cause the THQ interrupt request
to. remain active until all lmermpung conditions have been
serviced and cleared

Tha Interrupt Flag: Register containg the information “that
“indicates which /O or counter needs attention. The contents
of the interrupt Flag Register may be examined at any time
by reading &t address: 0011. Edge-detect IFR bits may be
cleared in' low level code by executing a RMB instruction at
address location 0010. The RMB X; {0010) instruction reads
FF, modifies bit X to a "0", and writes the modified vaiue at
address location 0011. In this way IFR bits set fo'a “1" after
the read cycle of a Read-Modify-Write instruction (such as
RMB) are protected from being cleared. A logic "1” is ignored
when writing to edge detect IFR bits.

Each IFR bit has a corresponding bit in the Interrupt Enable
Register which can be set to a "1” by writing a "1” in the
respective bit position at lecation 0012. Individual IER bits
may be cleared by writing a "0 in the respective bit position,
or by RES. If sét to a"1”, an IRQ will be geherated when the
corresponding 1IFR bit beqomes true. The Interrupt Flag Reg-
ister and Intetrupt Enable Register bit assignments are shown
in Figure 3-6 and the functions of each bit are expialnad in
Tabie 3-1.

W] |
[T 1T 1] II-L- |

Ecge Deteit
PA2 Negative
Detect

Figure 3-6. Interrupt Enable and Flag Registers

‘Table 3-1 . Interrupt Flag Register Bit Codes

Bit
Code Function
IFRO: - PAQ Positive Edge Detect Flag—Set to a 1" when a positive going edge is detected on PAD.
i © Cleared by RMB O (0019) instruction or by AES,
IFR 1: PA1 F'omve Edge Delect Flag—Set to a 1 when a positive going edge is detected on PM
Cleared by RME 1 (0010) instruction or by RES.
{FR 2; "PA2 Nega!wl Edge Detect Flag—Set to'a 1 when a negative going odge is detected on PA2.
: Cleared by RMB. 2 (0010) instruction or by HES
IFR 3: PA3 Nagatnva Edgo Detect Flag—Set fo 1 when a negative going edge is detected on PAS. =i
J Cleared by RMB 3 (0010} instruction or by RES.
IFR 4: ‘Counter.A Underflow Flag—Set to a 1 when Gounter A underflow ocours. Cleared by reading
: the Lower Counter A at iocation 0018, by writing to address location 0014, or by RES.
IFR 5. Counter 8 Underfiow Flag—Set to a 1 when Counter B underflow occurs. Cleared by reading
- the Lower Counter B at location 001C, by writing to address location 0C1E, or by RES.
IFR 6: Receiver Interrupt Flag—Sel to a 1 when any of the Sarial Communication Status Register bits
0 through 3is set 1o a 1. Cleared when the Raceiver Status bits (SCSR 0-3) are cleared or by
IFR 7: Transmitter Interrupt Flag—Setto a t whén SCSR 6is settoa 1 whlle SCSA 5isa 0or SCSR
: i ls set 10 a 1. Cleared when the Transmitter Status bits (SCSR 6 & 7) are cleared or by RES.
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3.8 OPERATING SYSTEM

The system startup function, COLD, is executed upon Reset.
COLD, a high level FORTH word, forms the basis of the RSC
Operating System. Upon reset this function' initializes the
R65F11 or RESF12 registers to establish the external 16K
byte memory map and disable all interrupt sources. It also
sets up the serial channel for 1200 baud (assuming a 1 MHz
internal clock) asynchronous transmission {seven bits, patity
disabled), The internal FORTH structure "W” is prepared for
use and the low level input/output vectors are forced to point
to the system serial channel routines. The FORTH User Area

_Pointer. UP, is assigned the value 0300 Hex.

. Atestis made of the variable CLD/WRM in memory location

O30E. If this contains a value other than AS5A Hex a cold
reset is assumed, In this case, the low level IRQ vector,
IRQVEC; the low level NMI Vector, NMIVEC, and the high
level interrupt vector, INTVEC, are all forced to point to the
system reset routine. This prevents an unintentionally gen-
erated interrupt from crashing the system. System variables
TIB, RO, SO, UC/L, UPAD, UR/W and BASE are also Ini-
tialized to their default values. )

Whether a warm-or cold reset, the memory map is then
searched at every 1K byte boundary starting at location 0400
Hex. The first two byles at each boundary are checked
against an A55A Hex bit pattetn. This pattern indicates that
an_auto start program is installed. The next two bytes are
assumed to point 1o the Parameter;Field of the high leve!
RSC-FORTH word to be executed upon reset. This may be
the main function of a user defined program or the start up
routine of a Development ROM. Flgure 3-7 details proper
alignment. ~

If no auto start ROM Is found, the Operating System turns
control-over to a program: that issues a "NO ROM” message
to-the systems terminal via the seria! channel and attempts
to boot.a program from disk. A floppy disk controlter, com-
patible ‘with the WD1793 type, is assumed to be present at
address 0100 Hex, The first half of Track O Sector 1 is toaded
from a double density boot: disketle into RAM starting at
address 005F. When successfully loaded execution will be
turned-over to this boot program.

| HH |

XX03 _

et { HHLL = PFA OF WORD TO EXECUTE
XXot [ A5 |

o0 oA { AUTO START ROM PATTERN

1K BOUNDARY
AUTO START FORTH PROGRAM

. 5o { AABB = ENTRY POINT ROUTINE
e % { CCDD = XX08

i 2 { HiLL = xxos

et E { AUTO START PATTERN

1K BOUNDARY
AUTO.START MACHINE CODE PROGRAM

Figure 3-7. Auto Start ROM
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