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R6500 Microcomputer System

DATA SHEET

SYSTEM ABSTRACT

The ROM-RAM-1/O Counter {RRIOC}, Part Number R6531,
further enhances the cost-effectivity of the R6500 NMOS 8-bit
microcomputer system by providing a powerful, flexible two-
chip minimum system option. Produced with N-channel deple-
tion load, silicon gate technology, the R6500 system employs
advanced architecture, including 13 instruction addressing modes
to achieve third generation performance speeds and smaller chips,
the key to lower hardware and design costs. Included in the
RB500 system are 10 software-compatible microprocessor (CPU)
options, a growing number of memory and /O devices, a very
efficient, low-cost SYSTEM 65 development aid and complete
documentation.

DESCRIiPTION

The R6531 is primarily designed to provide innovative Equipment
Designers with a wide span of two-chip minimum systems in
combination with the R6500 family of 10 CPUs. It can also be
combined in a variety of multi-chip system configurations with
other R6531's, ROMs, RAMs and other |/0 devices.

There are two R6531 versions: a 40-pin dual-in-line package;
another with expanded 1/O in a compact 52-pin quad-in-line
package — see Table 1. Both versions contain a 2048 x 8 mask-
programmable ROM, a 128 x 8 static RAM, a software program-
mable multi-mode counter, an 8-bit serial data channel, and 15
bidirectional data lines {two ports) with a handshake control
mode and four interrupt inputs. The 52-pin version has an 8-bit
output port and a 4-bit input port for a total of 27 /O lines.
Several mask options are available tp provide a RAM standby
power pin and chip selects for multi-chip systems — see Figure 1.

ROM-RAM-1/0-COUNTER (RRIOC)

FEATURES

2048 x 8 mask programmable ROM

e 128 x 8 static RAM

e 16-bit multi-mode counter/latch

- interval timer (one shot or free running)

—  pulse generator (one shot or free running)

—  eventcounter

= external trigger

8-bit serial channel

TTL compatible I/0, drive one TTL load

15 bidirectional 1/O lines (2 ports — 40 pin package)
Expansion 8-bit output port and 4-bit input port (52 pin
package)

1/O handshake control

Four edge sensitive interrupt inputs

2 MHz or 1 MHz operation

Single +5V power supply

Table 1 Ordering Information

e e e

Order Number: R6531
T—Temperature Range:

No suffix = 0°¢ to +70°C
E = _40°C 0 +85%C
(Industrial)
Package:
C = 40-Pin DIP, Ceramic
P = 40-Pin DIP, Plastic
Q = 52-Pin QUIP, Plastic

Frequency Range:

S

Prototyping circuits are available in both the 40- and 52-pin pack- Nosuffix = 1 MHz
ages, and in 1- and 2-MHz versions. They are offered as part A = 2MHz
numbers R6531-098 and R6531-098A for the 40-pin part, and as NOTE: Contact your local Rockwell representative for avail-
part numbers R6531-099 and R6531-099A for the 52-pin part. ability.
P&? PAD PBE PBO PC7 pco  PD3 PDO
PORT A i PORT € PORT D
DATE ;‘;T.;B [*—| counTer ga? ﬁ:“ﬂ
I B i i
DIRECTION DIRECTION CONTROL
SERIAL 16-BIT
REGISTER INTERRUPT
i :EG[STEH REGISTER LATCH :EQ?STERS CONTROL
! b , by
[ INTERNAL DATA BUS <]
I T I T |
128X 8 2048 X 8 DATA :ﬁg'sm“ ADDRESS
RAM ROM BUS e DECODE
i : T cs1 | es3 T RES \d
D7 Do At A0 RO

#2 cs2 R

R6531 Block Diagram

() Rockwell International Corporatien 1879
All Rights Reserved
Printed in U.S.A.

Specifications subject to

change without notice

(0014Y) HILNNOD-O/I-NVH-NOY




vSs

(CS2) PB4/CNTO ]
(CS1) PBE/CNT1 ]
PB6/IRQ [

V8S

(CS2) PB4/CNTO ]
(CS1) PBS/CNTI ]
PB&/RQ ]

AES

D7

D6

D5

A8

A7

@2

D4

D3

D2

D1

DO

a00annoonann

> »
=5
il

> P
S o
o
an

O ®~NO A WwN

L
b wN = O

16

40|
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

1 PB3/SDIO
[ R/W
[DPB2/SCLK
[erB1/CA2
I PBO/CAT
Fpaz
ras
Hras
PA4
145

[ A6

(D PA3
paz
Mrai

[ rao
A2

[ A4

A1

[ A3

[ vee

40- Pin Configuration
R6531, PBG Option

VSS
(CS2) PB4/CNTOL]
(CS1) PBS/CNTI ]
RES T

D7

D6 ]

D5 ]

A8 (]

A7

02 ]

D4 ]

D3]

D2
D1
DO

A0
A1
A9
A10 (]
VRR ]

0 ~NoO O s WN

vSS ]
(CS2) pea/cNTO]

(CS1) PBS/CNTI

Pasfﬁﬁr:‘

PC7 (]

RES

F—IPB3/SDIO D7
M R/W T
o PB2/SCLK bs
[oPB1/CA2 PD3
[PBO/CAY (cs3) PD2]
[Draz =
IPAG a7 O
—IPAS o3t
Pad PD1
A Da
[ A6 D3 [
MPaz PDO [
PA2 Ei28 =]
[rPai o1 O
FPao0 o O
A2 =
A4 A11
A1 pco [
A3 A9
[Dvece A10 ]

40-Pin Configuration
RE531, VRR Option

Figure 1. R6531 Pin Configuration Options
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INTERFACE SIGNALS
RESET (RES)

This active low signal is used to initialize the R6531. It clears all
internal registers lexcept the counter and serial registers) to logic
zero. This action places all bidirectional 1/O lines in the input state
and the Port C outputs in the high state. The timer, shift register, and
interrupts are disabled. The RES signal must be low for at least four
clock periods when reset is required.

ADDRESS BUS (AD-A11) AND CHIP
SELECTS (CS1-CS3)

Memory and register selection is accomplished using the 12 address
lines and, in multiple device systems, also using one or mare of the
three Chip Select mask options. When PB4, PB5, or PD2 are chosen
as chip selects, they cannot be used as peripheral 1/0 pins.

DATA BUS (D0-D7)

The R6531 has eight data bus lines, which allow data to be transferred
to or from the microprocessor. The output buffers remain in the off-
state except when the RE531 is selected for a read operation.

READ/WRITE (R/W)

The R/W signal is supplied by the microprocessor and is used to control
the transfer of data to and from the microprocessor and the R6531. A
high on the R/W pin allows the processor to read {with proper address-
ing) the data supplied by the R6531. A low on the R/W pin allows a
write {with proper addressing) to the R6531.

PERIPHERAL DATA PORTS (PAQ-PA7, PBO-PBG,
PCO-PC7, PDO-PD3)}

Both versions of the R6531 have 15 pins available for peripheral 1/O
operations. Each pin is software programmable to act as an input or
an output, The pins are grouped into an 8-bit port, PAO-PAY, and a
7-hit port, PBO-PB6. The lines of the PB port may serve other func-
tions. Ports PA and PB have associated data direction registers.

The expanded /0 of the 52-pin version provides an 8-bit output only
port, PCO-PC7, and a 4-bit input only port, PDO-PD3. PD2 and PD3
may be assigned other functions as described herein.

The outputs are push/pull type drivers capable of driving a single TTL
load. When inputs are selected the drivers float. If PBB is programmed
as the IRQ request output, the line is driven low and requires an exter-
nal pull-up, thus allowing the wire OR-ing of IRQ from other devices.

RAM RETENTION VOLTAGE (VRR)

A separate pin for a power supply for the read/write memory is avail-
able as a mask option. This allows the retention of RAM data by using
a battery back-up for the RAM only. Pin PB6 in the 40-pin version
or PD3 in the 52-pin version is mask programmable as the VRR pin.
Address line A10 must be held in the logic state which deselects RAM
(user-defined) in order to protect the RAM data when VCC falls below
the specified level or is turned off.

INTERNAL ORGANIZATION

The RB531 is divided into three basic functions: ROM, RAM, and /0.
The selection of any one of these three is accomplished by issuing
the appropriate address information on the address bus when the chip
is selected,

ADDRESSING

Addressing of the R6531 offers many variations to the user for system
configuration flexibility. Combination with other R6531's, ROMs,
RAMs or 1/O devices is possible without need for external address
decoding. Each of the three basic functions on the device has its own
decode mask for unique selection.

The specific address ranges and chip selects are defined by the user
and are dependent on the number of chips in the system. The pro-
grammed options to be fixed by masking are:

Chip
Selects Address Inputs (A0-A11)
RE531
Function || CS3|CS2|CS81] |11 1D|9|3|7 6 5[4 3 2|1i0
ROM x| x| x|]x 2K ROM Decode
RAM vy [y [y |[v]¥]r]r]v] 128 RAM Decode
110 z [z [z||z]z]|z]z]z |z ]z [z |vo Decods

The X, Y, and Z bits may be selected as high, low or no effect.

The chip select pins are also discrete 1/O pins PB5, PB4, and PD2. The
pins are independent of each other in that any one may be used as a
chip select. The user specifies as mask options which pins are to be
used as 1/0 and which as chip selects.

ROM — 2K BYTES (16K BITS)

The 16K ROM is a 2048 x 8 bit configuration. An address on lines
AD-A10 uniquely selects one byte of ROM. Additionally, address
line A11 and the chip selects are required to select the ROM function
on a given chip. In a system with multiple R6531's, the CS1, CS2,
and CS3 mask options allow up to seven devices with 14K bytes of
ROM without the need for external decoding.

RAM — 128 BYTES (1024 BITS)

The 128 X 8 static RAM of a given RB531 is addressed by lines AQ-AB.
Additionally, address lines A7-A11 and chip selects CS1, €S2, and
CS3 provide selection of the RAM section of the device as well as the
device itself when additional RAM devices or R6531's are in the system.

R6531 40 PIN PROTOTYPING CIRCUIT

Prototyping circuits R6531-098 (1 MHz) and R6531-098A (2 MHz)
are packaged in a 40-pin dual in-line package that has the same pinouts
as the 40-pin R6531 with PB6 option. In this protetyping circuit,

the ROM is disabled and there is no VRR option.

Access codes for this prototyping circuit are shown in the table below.

Chip
Selects Address Inputs (A0 - A11)
R6531-098
Function || CS2|cs1) 11[10|9 (8|7 |6 5|4Ia‘2 110
RAM NNl L L |L|N|L|] 128 RAM Decode
/0 NIN]JTL[HTH]H[L L[L|LIIHODecode

In the above table, N means No Effect, H means High (2.0 volts or
greater) and L means Low (0.8 volt or less).

R6531 52-PIN PROTOTYPING CIRCUIT

Prototyping circuits R6531-099 (1 MHz! and RE531-099A (2 MHz)
are packaged in the 52-pin quad in-line package, with VRR option.
PD2 is used as a chip select (CS3), and PB4 and PB5 are available as

1/0 lines.

Access codes for the prototyping circuit are shown in the table below.

R6531.099]  Chip

Function Selects Address Inputs {A0-A11)
csa|cs2[csa )| 11]10] o] 8] 7]6] 5[4]z]2]1]0
ROM |H| N| N| H 2K ROM Decode
RAM | L | N| N L|L[L]N]L] 128 RAM Decode
1/o L n | N c[H[A[R]L[] ] ] vo Decode

The 128 words of RAM have been mapped into the first half of both
Page 0 and Page 1, to accomodate zero page addressing and stack
operations. The full 1/0O capabilities described for the R6531 are avail-
able in the prototyping circuit, except that I/O lines PD2 and PD3
are dedicated to the YRR and CS3 mask options.



INPUT/OUTPUT

The input/output section is comprised of the data ports, direction reg-
isters, counter and associated latches, control registers, and interrupt
registers. These 1/O functions are all accessible by the R6502 CPU's
instruction set using address bits A0-A3 far the specific function of
the device. Address bits A4-A11 and CS1, €S2, and CS3 additionally
may be decoded to select a given R6B631 device in a multichip system.
The addresses of the 15 internal peripheral registers are:

A3 AZ A1l AD Register

e} 0 0 0 Port A

0 0 0 1 Port B

0 0 il 0 Part C (write only)

0 0 1 1 Port D {read only)

0 1 0 0 Read Lower Counter/Write Lower
Latch

0 1 0 1 Read Upper Counter/Write Upper
Latch and Download

0 1 1 0 Write Lower Latch

0 1 1 1 Write Upper Latch

1 [s] 0 o] Serial Data Register

1 0 o 1 Interrupt Flag Register

1 4] 1 Q Interrupt Enable Register

1 0 1 1 Auxiliary Control Register

1 1 0 0 Peripheral Control Register

1 1 o il *Data Direction Register — Port A

1 1 0 =Data Direction Register — Port B
* Write Only

CONTROL REGISTERS

Two contral registers, Peripheral Control and Auxiliary Control, are
provided for software selection of various I/O functions. The Periph-
eral Control Register is primarily associated with Port B functions and
the Auxiliary Contral Register is associated with the counter and serial
data functions which also affect Port B. The register bit assignments
are:

SERIAL CONTROL COUNTER CONTROL

ACR | ACR | ACR | ACR | ACR | ACR | ACR | ACR
7 3 5 4 3 2 1 o
LL COUNTER SOURCE SELECTION

a0 = Counter Off

o1 = External Event (PB5)

10 = Phase 2

1 = Phase 2, Ext Trigger Low

PULSE GENERATION CONTROL

0 = Pulse Qurput OFf
1 = Pulse Output on (PB4)

FREE RUN CONTROL

One Shot
Free Run

SERIAL CLOCK SOURCE

00 = Serial Off
01 = External Clock (PB2)
1% = Phase 2 Clock (PB2 Out}

SERIAL DATA DIRECTION

0 = Serial In |PB3}
1 = Serial Out {PB3}

Spare (Unusad)

Auxiliary Control Register (ACR)

PCR
z3

PCR | PCR
1 o

PBO, 1 CONTROL

00 = Static /O
01 = PA Handshake
1X = Neg Edge Detect

PB2, 3 CONTROL

0 = Static I/O
1 = Pos Edge Detect

PB6 CONTROL

0 = Static I/0
1 = IRQ Request Output

Spare {Unused)

Peripheral Control Register (PCR)

INTERRUPT ENABLE AND FLAG REGISTERS

Two registers are provided for interrupt control. Corresponding bits
in the enable and flag registers are logically ANDed to set the Interrupt
Request Pending flag. If the pending flag is set and PBG is selected as
an TRQ Request Qutput, then PBE will be set low to request the R6502
CPU to service IRQ.

The interrupt enable bits are set or reset by writing into the Interrupt
Enable Register. The interrupt flag bits IFRO-IFR6 can be cleared
directly by writing a byte to the flag register which has 1's in those
bit positions to be cleared.

IFR4 and IFR5 may also be cleared by reading or writing the Port A
or Serial Data Registers respectively. |IFRE may also be cleared by
reading the lower counter with 1/O address hex 4 or writing the upper
latch with 1/O addresses hex 5 or 7.

These registers and their bit assignments are:

Interrupt Enable Register

IER
2

IER
£

IER
0

IER

IER IER
5 3 1

Negative Edge
Detected on PRO

Negative Edge
Detected on PB1
Positive Edge
Detected on PB2
Positive Edge
Detected on PB3
Port A Needs Service
in Handshake Mode
Serial Register
Full/Empty, Ext. Clock|
i Counter Overflow |
Interrupt
Request Pending

IFR
7

IFR
6

IFR
5

IFR
1

IFR
0

IFR
4

IFR | IFR
3 2

Interrupt Flag Register



PERIPHERAL DATA PORTS

Each line of the 8-bit data Port A may be individually selected as an
input or output, Associated with the port is Data Direction Register —
Port A (DDRA). Each line of the 7-bit date Port B may be individually
selected as an input or an output. This port also has a Data Direction
Register {DDRB). The two data direction registers (A and B) control
the direction of the data into and out of the peripheral pins. A "'1"
written into the Data Direction Register sets up the corresponding
peripheral pin as an output. Therefore, anything written into the data
register will appear on that corresponding peripheral pin. A "'0" written
into the DDR inhibits the output buffer from transmitting data from
the data register. For example, a "'1”" loaded into DDRA, position 3,
sets up peripheral pin PA3 as an output. If a 0" had bsen loaded,
PA3 would be configured as an input and would be in a float state.

Note that when lines in the PB port are used alternately as control
lines for other on-chip functions, Direction Register B must also be
loaded to set up the proper direction — the Control Registers have
no effect on data direction.

The 8-bit data Port C is an output only port. The 4-bit data Port D
is an input only port.

For those lines being used as outputs, the data registers are used to
latch data from the Data Bus during a Write operation so the periph-
eral device can read the data supplied by the microprocessor.

For the lines being used as inputs, the microprocessor is reading the
peripheral data pins. For the peripheral data pins which are pro-
grammed as outputs the microprocessor will read the corresponding
data bits of the Output data.

EDGE DETECT LOGIC

Operating in parallel with the 1/O operation of PBO-PB3 is edge detect
logic that is enabled by Peripheral Control Register bits 1 and 2. PCR1
enables logic that upon delection of a negative edge on PBO or PB1
will set a corresponding flag in the Interrupt Flag Register. PCR2
enables logic that upon detection of a positive edge on PB2 or PB3
will set corresponding flags in the Interrupt Flag Register. If corre-
sponding bits are set in the Interrupt Enable Register, then the Inter-
rupt Request Pending flag will be set.

MULTI-MODE COUNTER/LATCH

The RE531 contains a 16-bit counter with an associated 16-bit latch
whose modes are software selectable by setting appropriate bits in the
Auxiliary Control Register. The latch holds the counter preset value
and all 18 bits download to the counter simultaneously upon command
(1/0 address hex 5) of the software or automatically in free run modes
upon overflow of the counter. The counter is a decrementing counter
and causes the setting of a flag in the Interrupt Flag Register when it
overflows. This interrupt flag, bit 6, is logically ANDed with a corre-
sponding counter overflow interrupt enabled bit to set the Interrupt
Request Pending flag. The Auxiliary Control Register is used to set
four basic modes which specify the source of the count information,
and to select two mode modifiers that apply equally to the three active
maodes,

Mode 0 — Counter Off

Mode 1 — Event Counter — counts external esvent inputs (negative
transitions) at PB5

Mode 2 — Interval Timer — counts @2 system clock pulses.

Mode 3 — External Trigger — counts @2 system clock pulses starting
with a negative transition on PB5,

Mode Modifier A — Pulse Generation Control — causes the output level
on PB4 to switch low each time the counter is loaded using
1/O address hex, 5. At counter overflow, PB4 switches high.
If in the free run mode, PB4 continues to toggle at each
subsequent counter overflow; otherwise there are no fur-
ther transitions until the counter is reactivated by the
software,

Mode Modifier B — Free Run Control — causes the full 16-bit latch to
be downloaded to the counter, continues to count, and sets
the counter overflow flag bit every time the counter over-
flows. Otherwise the counter is a one shot mode in which
the counter overflow flag is set one time only until the
counter is reactivated by the software.

SERIAL DATA CHANNEL

The R6531 has an 8-bit serial channel. PB2 and PB3 are software
selectable as the serial clock (SCLK) and serial data (SDIO) lines
respectively.

The software sets Auxiliary Control Register bits 4 and 5 to enable
the serial channel and to specify the source of the shift clock. Selec-
tion of the internal clack will shift data at one half the system 02
clock rate. If the external clock is used, data may be shifted at any
rate up to one half the system @2 clock rate. In the external clock
mode, the counter may be operated in the free run pulse generator
mode using the CNTO line externally connected to the SCLK line to
provide the desired shift rate.

Auxiliary Control Register bit 6 sets the serial data direction. Data are
shifted in or out, most significant bit first, under control of the shift
clock.

In the external clock mode, the completion of eight shifts of the serial
register will set bit 5 of the interrupt flag register. 1f the corresponding
bit of the Interrupt Enable Register is also set an Interrupt Request
Pending flag will be set.

HANDSHAKE OPERATIONS

PBO and PB1 may be used as handshake control lines for date trans-
missions over Port PA; see PCR definition. PBO is a control input,
PB1 is a contral output. PB1 switches low on a read or write to Port
PA, and switches high in response to a negative transition on PBO.

IFR4 in the Flag Register is set by a negative transition on PBO, and
cleared by a Read or Write to Port PA; see Handshake Timing Diagram
for timing details.
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Write Timing Characteristics
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Write Timing Characteristics
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Read Timing Characteristics

1 MHz 2 MHz
Characteristic Symbol Min Max Min Max Unit
Clock Period TCYC 1 10 05 10 us
Rise & Fall Times TFI'TF 25 15 ns
Clock Pulse Width TC 470 235 ns
R/W valid before positive transition of clock TWCW 180 120 ns
Address valid before positive transition of clock TACW 180 120 ns
Data Bus valid before negative transition of clock TDCW 270 135 ns
Data Bus Hold Time THW 10 10 ns
Peripheral data valid after negative transition TCFW 900 450 ns
of clock
Read Timing Characteristics
1 MHz 2 MHz
Characteristic Symbol Min Max Min Max Unit
R/W valid before positive transition of clock TWCF! 180 120 ns
Address valid before positive transition of clock TACR 180 120 ns
Peripheral data valid before positive transition TPCFI 270 135 ns
of clock
Data Bus valid after positive transition of clock TCDR 350 180 ns
Data Bus Hold Time THR 10 10 ns
IRQ valid after negative transition of clock TIC 900 450 ns
Loading= 100 pF + 1 TTL load for PAD-PA7, PBO-PBB, PCO-PC7
= 100 pF +1 TTL load for DO-D7 {R6531A)
= 130 pF + 1 TTL load for D0O-D7 (R6531)
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SPECIFICATIONS

Maximum Ratings

Rating Symbol Value Unit
Supply Voltage VCC 0.3 10+7.0 Vdc
Input Voltage Vin 0.3 t0+7.0 gdc
Operating Temperature Range T C
Commercial 01t +70
Industrial -40 to +85
Storage Temperature Range Tstg -65 to +160 DC

This device contains circuitry to protect the inputs against damage due to high static voltages, however, it is advised that normal precautions be

taken to avoid application of any voltage higher than maximum rated voltages to this circuit.

Electrical Characteristics
(vCce =5V * 10% for R6531, VCC = 5V £ 5% for RB531A)

Characteristic Symbol Min Max Unit
Input High Voltage VIH 2.0 vVece
Input Low Voltage VIL 03 +0.8
Input Leakage Current;VIN:VSS+5V,VC0=+5V ‘IN 25 HA
A0-A11, CS1-CS3 R/W, RES, $2, PDO-PD3
Leakage Current for High Impedance State, VCC =+BV s +10.0 uA
{Three State); VIN =04V to 2.4V; DO-D7, PAO-PAT, PBOPBE
Output High Voltage VOH V
VCC = MIN, || 1y <-200 uA (PAO-PA7, PB-PBE, DO-DT) VSS +24
Qutput Low Voltage
VCC=MIN,IL0AD$2,1 mA VDL VSS+04 Vv
Output High Current (Sourcing); IOH
VOH = 2.4V (PAO-PA7, PBO-PB6, PCO-PC7, PDO-PD3, DO-D7) -200 uA
Output Low Current {Sinkingl; Vg <04V [PAQ-PAT) oL 21 mA
(PBO-PB6)
{PCO-PC7)

: £ F
Clock Input Capacitance, V 5V Cc Cik 20 p
Input Capacitance, VCC =5V C N 10 pF
Output Capacitance, VCC = 5V, chip deselected COUT 10 pF
Power Dissipation PD 1.0 w

*When programmed as address pins
All values are D.C. readings
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ROM CODE SUBMITTAL INSTRUCTIONS

Rockwell utilizes computer aided technigues to manufacture
and test custom bit patterns. The custom bit pattern and address
information should be supplied on paper tape, mini-floppy disk-
ettes prepared on the SYSTEM 65, audio cassettes prepared on
the AIM 65, or standard 80-column computer cards in the format
described below. Rockwell can also accept ROM data in other
formats, compatible with most microprocessors and PROMS.
Consult your Rockwell representative for details.

All addresses and related output patterns must be completely
defined. Mask options should be noted on the ROM Order Form.
Each deck of cards defining a specific ROM bit pattern should
consist of address and bit pattern Data Cards. Positive logic is
generally used on all input cards: a logic 1" is the most positive
or HIGH level, and a logic “'0” is the most negative or LOW level.

Rockwell Paper Tape Format

Rockwell can accept ROM coding in punched paper or mylar
tape prepared using SYSTEM 65, AIM 65, Cross Assembler or
KIM-1 output. Mask options should be noted on the ROM order
form. The format for paper tape data records is as follows:

:N‘i NOA3A2A1 A0D1DOD1D0X3X2X1XDCRLF

1 2
where:

1. All Characters {N,A,D,X) are the ASCII characters O through
F, each representing a hexadecimal (hex) digit.

2. The valid record is identified by the starting delimitor {;} and
terminated by the check sum [X3X2X1XD]. All other
characters such as the CR'and LF are not processed. The

next semicolon initiates the next record.

3. N1N0 = the number of bytes of data in this record (in hex).
Each pair of hex characters !D1D0l represents a single byte
in the record.

o

A3A2A A, = the hex starting address for the record. AS
represents address bits 15 through 12, etc. The 8-bit byte
represented by (D1DO),‘ stored in address A3A2A1A0;
ED.i DD]2 stored in (A3A2A1AO) +1, ete.

5. (D,D,) = two hex digits representing an 8-bit byte of data.
(D, = high-order 4 binary bits and D = low-order 4 bits).
A maximum of 18 (hex) or 24 (decimall bytes of data per
record is permitted.

6. X3X2X1XD = record check sum. This is the hex sum of all
characters in the record, excluding the record mark and the
check sum characters. To generate the check sum, each byte
of data (represented by two ASCII characters), is treated as
8 binary bits. The binary sum of these 8-bit bytes is trun-
cated to 16 binary bits (4 hex digits) and is then represented
in the record as four ASCII characters !X3X2X1 KO).

7. CR = ASCII character for Carriage Return ($0D).
8. LF = ASCII character for Line Feed ($0A).
9. b= Space character

10. $ denotes hexadecimal number.

The format for the last record in a file is as follows:

;DUCSCZC1COX3X2XIX0

where:

1. 00 = zero bytes of data in this record. This identifies this as
the final record in a file.

2. C4C,C,Cy = the total number of records (in hexadecimal)

in this file, including the last record.

EXAMPLE:

;lEFDUDCABbDDWCDEFDFDF"‘IE‘[ED?LFFEWEDEFELthEF?FFhE?Dé??DUD‘iU
;lEFDl.EES&‘}b?EDFD75755505“UCF¥112FBUDQEEIQBDEDGS3QLQEFEDC‘?3
;ISFGBDDSDBDEBBDSIDDEIEDE"’NlE“MCEE!DEqEDDFBBhEBEFUE?FESDAAS
;000004000 %

System 65 Mini-Floppy Diskette Format

Rockwell can accept ROM coding on mini-floppy diskettes pre-
pared using the SYSTEM 65 Assembler output. The format is
similar to the Paper Tape format shown in the preceding para-
graph. Data information should be recorded using the file name
“DATA.” Mask options are to be noted on the ROM Order
Form.

AIM 65 Audio Cassette Format

Rockwell can accept ROM coding on audio cassettes prepared
using AIM 65 assembler output. The format is similar to the
Paper Tape format described above. Data information should
be recorded using the file name “"DATA." Mask options are to
be noted on the ROM Order Form.

Rockwell Data Card Format

The required data card format is generated by the Cross Assembler.
All addresses are coded in hexadecimal form (0 through FFFF).
All output words are coded both in binary and octal forms. Qut-
put 8 [Q7) is the MSB, and Output 1 (Q0) is the LSB.

The format for all cards in a file, except the last card, is as follows:

3535,8,SgN NgbAzA A1 Ay

A AA BD1DOD1DDR§X3X2X1XO
1 2
where:

1[5 525180 = the hex sequence number for the card record.

2. The other field definitions are the same as defined for the
Paper Tape Format.

The format for the last card in a file is as follows:
40000

EXAMPLE:

;30001 10 0000 696465647564796%006D4C04704C0479 OSHF
;30002 10 0010 4CO04616%71b429h%2564356433640020 D%b3
;30003 10 0037 2%b42C%CO40000000000000000000000 O1D%
;40000



Alternate Data Card Format 1

Output data is punched as either a "'P”" oran “N'*; a “P" is defined
as a HIGH, and an “N* is defined as a LOW. Qutput 8 (Q7) is
the MSB and Output 1 (Q0) is the LSB.

Column Information

Data Cards 15 Punch the 5-digit decimal equivalent of
the binary coded address which begins
each card. This is the initial input
address. The address is right justified,
i.e., 00000, 00008, 00016, etc.

7-14 Output data [(MSB-LSB) for initial
input address.
16-23 Output data for initial input address +1
25-32 Qutput data for initial input address +2
34-41 Output data for initial input address +3
43-50 Qutput data for initial input address +4
52-59 Qutput data for initial input address +5
61-68 Qutput data for initial input address +6
70-77 Qutput data for initial input address +7
79-80 ROM pattern number (may be left
blank}

33
RUBOUTS
{DELETES)

STOP
ADDRESS

START
ADDRESS

DATA

33
RUBOUTS

Siseerety %

>

——

4 ft LEADER

sl

——+—— MOST SIGNIFICANT DIGIT
LEAST SIGNIFICANT DIGIT
_—_"_’.._— “x" CHARACTER
—_—— 4" CHARACTER
TTT—— MOST SIGNIFIGANT DIGIT
A LEAST SIGNIFICANT DIGIT
—— T SPACE CHARACTER

SHOWN IS CODING FOR
INSTRUCTION SC

4 ft TRAILER

Paper Tape Format (ACT Special)



GE Timeshare

While it is recommended that you mail your ROM codes directly to Rockwell, the GE Timeshare net-
work may be used to transmit ROM codes to Rockwell and to receive verification codes back.

The ACT special tape format is preferred. A proof file will be transmitted back to you for your veri-
fication. The following procedure should be used:

Notes: 1. User inputs are underlined.
2. Comments are enclosed in parenthesis.
3. i’ indicates CARRIAGE RETURN.

4. 777777 is a user assigned file name (? =010 9, A to Z).
1. Transmit the tape file to Rockwell:
U#=CBQO08002, J (USER PASSWORD)
ANY PPS PR@BLEMS/S@LUTI@NS T@ REP@RT ?N_J

USED .96 UNITS
RBS 27772727

READY F@R INPUT
(Start the tape reader, When the tape
input is complete, press the BREAK key.)

SRR R L(TAPE DATA]
READY
SAVEJ
READY
2. Inform Rockwell that tape file 7?2?27 has been transmitted. Include all information required as mentioned on ROM order form:
RUN PPSIRJ
PPSIR 14:16EST 03/15/79

ANY PPS PROBLEMS/S@LUTI@NS T@ REPORT ?ij
F@R WH@M ?QJ (2 = ROCKWELL)
1S REP@RT T@ BE ENTERED VIA 'FILE' @R 'TTY! ?TT_YJ

LINES ARE LIMITED T@ 80 CHARACTERS. ENTER @NE LINE AT A TIME
FINISH WITH 'END*!

TP: J@Nlj (AT ROCKWELL)
?FRQM: JUL!EJ (OR OTHER CUSTOMER NAME)

?1 HAVE L@OADED A ROM CODE FOR (ENTER DEVICE PART NO.) UNDERJ

2 R@M C@DE @RDER SHEET INF;DRMATIQ)N' ITYPICAL)
?PROGRAMMABLE L@OGIC ARRAY STANDARD LIKE EMULAT®R
?INTERRUPT @PTI@N STANDARD

?INTERNAL CL@CK WITH N@MINAL FREQUENCY (CUSTOMER DESCRIPTION OF
2THE TAPE IS IN BINARY FORMAT, THE TRANSMITTED FILE)
2 S S —

?PLEASE RETRANSMIT IT F@R MY VERIFICATI@N.
PTHANKS, JULIE

ek

H@W MANY FILES D@ YQU WISH T@ HAVE ENSPECTED?i_J
ENTER NAMES SEPARATED BY C@OMMAS? ??????/
REP@RT ENTERED-- AN@THER REP@RT?EJ

USED 4. 13 UNITS



1 PPS PROGRAMMING PRZBLEM/S@LUTI@N REP@RTS WAITING

PPSIR FRDM : 2 14:24EST  03/15/79

T@: JULIE (OR OTHER CUSTOMER NAME)
FR@M: J@NI (AT ROCKWELL)

I WILL AWAIT APPR@VAL.
THANKS.

END*
TROUBLE FILES ARE 2727722 ,

DESTR@Y REP@RT (Y @R N)?Y
-4

ANY PPS PREBLEMS/SOLUTIGNS TP REPQ)RT?ﬁ/ {OR OTHER PROBLEMS)

USED 1,28 UNITS

{Enable the tape punch)

WB S ?????y
XXX . XXX
o P LTAPE DATA)

(When the punch stops, press the BREAK kay.)

READY
BYE
7

00012.41 CRU 0000.29 TCH 0005, 72 KC



ROM ORDER FORM—-R6531

Please fill in the following information, and send form and bit pattern data to:

Rockwell International, Microelectronic Devices
3310 Miraloma Ave. P.O. Box 3669; Anaheim, CA 92803

Attn: Marketing Administration; D815; RC48

1. Your Company

2. Purchase Order No. for this ROM

3. Part Number (see Data Sheet): R6531 4. ROM is for:

(System ldentification)
5. ROM Start and Stop Address in your system.

ROM Data Start Address in Systemn is: {four hexadecimal digits} =

ROM Data Stop Address in System is: {four hexadecimal digits}

6. ROM Start and Stop Address in Submitted Media (Tapes, Cards, Diskettes).

ROM Data Start Address is: (four hexadecimal digits)

ROM Data Stop Address is: (four hexadecimal digits}

7. Fill code to be used for unused ROM locations is: (two hexadecimal digits) (00 is recommended)

8. Fill in the following chart for each Select Term with either “H"’ for +2.0 volts, ""L"* for 0.8 volts, or ““N” for No Effect.
CS1 cs2 Cs3 A1l A10 A9 A8 AT AB A5 Ad

ROM Select

RAM Select

1/0 Select

9. Specify Configuration (check one)

O 40-pin version without VRR option [ 40-pin version with VRR option
O 52-pin version without VRR option [ 52-pin version with VRR option

10. Specify Chip Selects {check one on each line)

Ocs1 [res
Ocsz Ore4
[Jcsa [OrPD2 Note: This line applies only

to 52-pin versions

11. ROM code media description

System: [0 SYSTEM 65 O AIME5 O
Media: O Mini-Floppy Diskette [ Audio Cassette [ Paper Tape m}
Format: [ sysTEM 65 O aim 65 O kim-1 0

P |2 Replace Rockwell Part Number (e.g., RBS31AP) on first line of device marking with the following custom marking (specify ten digits
or less, including spaces, dashes, etc.):

Note: The Rockwell-assigned product number always appears on the second line.

13. Special instructions

Deliver Completed ROM to:

(Name) § (Phone: Area/Number)

(Dept./Mail Stop) (Company)

(Street Address/P.O. Box) (City, State, Zip Code)

ROM QOrdered By: Order Approved By:
(Name) {Date) (Name) (Date)




