






































































































































TIMER 

ACCUMULATOR 
A CPU 

INDIRECT CONTROL 

PA4 
REGISTER 

X 
PBO 

PORT INDIRECT PBl 
A PA5 PORT DATA REGISTER PORT PB2 

I/O A OIR. CPU PB3 B 
LINES PAS REG. REG. PB4 I/O 

STACK 
PB5 LINES 

PA7 PB6 
PROGRAM 
COUNTER 

PB7 

HIGH PCH AlU 
1000 x 8 PROGRAM 

USER PROGRAM ROM COUNTER 
304x8 lOW PCl 

SELF-TEST ROM 

Figure B-1. MC6804J2 Block Diagram 

B.2.2 Memory 

As shown in Figure 8-2, the MC6804J2 MCU memory map consists of 4352 bytes of addressable memory 
and 1/0 register locations. The MCU memory map is divided into two groups of memory spaces: 4096 
bytes of program space, and 256 bytes of data space. 

The program space includes 304 bytes of self-test ROM, 1000 bytes of program ROM, eight bytes of self
test and user program vectors, and 2784 bytes of reserved memory locations for a total of 4096 bytes. 

The data space includes two port data registers, two port data direction registers, one timer status control 
register, 72 bytes of user data space ROM; two indirect registers (X, V), 30 bytes of user data space RAM, 
one prescaler register, one timer count register, one accumulator register, and 144 bytes of reserved 
memory locations for a total of 256 bytes. 

Only program space is addressed by the program counter, thus instructions may only be executed from 
the program space. Data space may be addressed by an instruction operand or an indirect register. No 
instructions can be executed out of the data space area. 

In addition to the program and data memory spaces, a non-accessible subroutine stack space RAM (not 
shown in Figure 8-2) is provided. This stack space consists of a last-in-first-out (LIFO) register which is 
used with inherent addressing to stack the return address for subroutines. 

Indirect X and Y register locations $80 and $81 are normally used as pointers (e.g., indirect addressing to 
data space locations). The short direct addressing allows access to the four data space addresses $80-
$83 with single byte opcodes. Operations allowed are increment, decrement, load, and store. Data space 
locations $82 and $83 can be used for 8-bit counter locations. 
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Figure B-2. MC6804J2 Memory Map 

B.3 INTERRUPT. SELF-TEST. RESET. AND INTERNAL CLOCK GENERATOR 
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Information contained in SECTION 4 INTERRUPT. SELF-TEST. RESET. AND INTERNAL CLOCK 
GENERATOR of this document applies to the MC6804J2 MCU device except for the areas described in 
the following paragraphs. 

B.3.1 Self-Test 

The MC6804J2 MCU has a unique ,internal ROM based off-line self-test capability using signature analysis 
techniques. The self-test connections are illustrated in Figure 8-3A. To perform a test of the MCU. connect 
the MCU as shown and monitor the LEOs for a 1101 ($00) pattern. 

A special ROM self-test utilizing the signature analysis circuitry is also included. To initiate a test of the 
ROM. connect the circuit as shown in Figure 8-38. 
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8.4 INPUT/OUTPUT PORTS 

Information contained in SECTION 51NPUT /OUTPUT PORTS of this document applies to the MC6804J2 
MCU device except for the areas described in the following paragraphs. 

8.4.1 Input/Output 

There are 12 input/output pins. All pins (port A and B) are programmable as either inputs or outputs 
under software control of the corresponding data direction register (DDR). Figure 8-4 illustrates typical 
port connections for the MC6804J2 device. The 12 bidirectional lines may be configured by port to be 
LSTTL (standard configuration), LSTTLICMOS (mask option), or open drain (mask option). Port 8 outputs 
are LED compatible. 

PAl PBl 

PA6 PB6 

PA5 PB5 
SN14LS04 

PA4 OR 12 PB4 

MC14069 11 PB3 19 PAl 
ITYPICAL) 10 PB2 

LSTTl ORIVING PORT A DIRECTlY 
PBl 

18 PA6 

11 PAS 
PBO 16 PA4 

CMOS OR LSTTL DRIVING PORT B DIRECTlY IUSE Of LOW CURRENT CLAMPING 
DIODE TO CLAMP VOLTAGES> > VCC.) 
LSTTLIOPEN·DRAIN OPTIONS ONLY 

PAl 

PA6 

PA5 

PA4 

(CMOS LOADS) 

_ 11 LSTTl LOAD) 

PORT A. BIT 1 PROGRAMMED AS OUTPUT, DRIVING 
CMOS LOADS AND BIT 4 DRIVING ONE LSTTL 
LOAD DIRECTLY IUSING CMOS OUTPUT OPTION). 

la) INPUT MODE 

(b) OUTPUT MOOE 

+ V 

PBl 15 

PB6 14 

PB5 13 

PB4 12 

PB3 11 

PB2 10 - """" 
-...".."" PBl 

PBO -
PORT B, BIT 0, AND BIT 1 PROGRAMMED AS OUTPUT, 
DRIVING LEOs DIRECTlY. 

Figure 8-4. Typical Port Connections 

MC6804J1-MC6804J2 
MC6804P2-MC68704P2 

MOTOROLA 
8-5 



8.4.2 Port A and 8 Data Registers 

Port A and B data registers (shown below) are implemented as RAM locations and can be read or written 
to. 

Port A Data Register ($00) 
4 2 

MSB x x x x LSB 

NOTE: Four LSB bits are don't care (X) bits. 

Port 8 Data Register ($01) 
4 2 

MSB LSB 

8.4.3 Port A and B Data Direction Registers 

Port A and B data direction registers (shown below) are implemented as RAM locations and can be read 
or written to. 

MSB 

MSB 

Port A Data Direction Register ($04) 
4 3 

NOTE: Four LSB bits are cleared (logic 0) after reset. 
These bits must not be set (logic 1). 

Port B Data Direction Register ($05) 
4 

B.5 ORDERING INFORMATION 

LSB 

LSB 

Information contained in SECTION 8 ORDERING INFORMATION of this document applies to the 
MC6804J2 MCU device. The MC6804J2 device is only available in the 20-pin plastic dual-in-line (DIP) 
package. 

B.6 MECHANICAL DATA 

The 20-pin dual-in-line pin assignments and package dimensions for the MC6804J2 MCU device is provided 
on the following page. 
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B.6.1 Pin Assignments 

B.6.2 Package Dimensions 
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APPENDIX C 
MC68704P2 

The MC68704P2 erasable programmable read-only memory (EPROM) microcomputer unit (MCU) device 
is similar to the MC6804P2 MCU device with several exceptions. These exceptions include 1016 bytes of 
user program EPROM, 72 bytes of user data space EPROM, two breakpoint registers, and an EPROM 
mask option register (MOR). The EPROM feature of the MC6704P2 MCU enables the user to emulate 
either of the MC6804J1, MC6804J2, or MC6804P2 MCU devices. Information pertaining to the EPROM 
emulation feature is contained in APPENDIX D MC6804J1, MC6804J2, AND MC6804P2 EMULATION. 
Information throughout this document pertaining to the MC6804P2 MCU is also applicable to the 
MC68704P2 EPROM MCU. Difference information applicable to the MC68704P2 EPROM MCU is provided 
in this appendix. 

C.1 INTRODUCTION 

Information contained in SECTION 1 INTRODUCTION (general information, features, and block diagram) 
of this document applies to the MC68704P2 EPROM MCU device except for the areas described in the 
following paragraphs. 

C.1.1 Features 

The features of the MC68704P2 are as follows: 

• Emulation of MC6804J1 , MC6804J2, and MC6804P2 
• 1016 Bytes of User Program Space EPROM 

• 72 Bytes of User Data Space EPROM 
• Two Breakpoint Registers 

• EPROM Mask Option Register 

C.1.2 Block Diagram 

Figure C-1 illustrates the MC68704P2 EPROM MCU device block diagram. 

C.2 FUNCTIONAL PIN DESCRIPTION, MEMORY, CPU, AND REGISTERS 

Information contained in SECTION 2 FUNCTIONAL PIN DESCRIPTION, MEMORY, CPU, AND REG
ISTERS of this document applies to the MC68704P2 EPROM MCU device except for the areas described 
in the following paragraphs. 

C.2.1 Memory 

As shown in Figure C-2, the MC68704P2 EPROM MCU memory map consists of 4352 bytes of addressable 
memory and I/O register locations. The MCU memory map is divided into two groups of memory spaces: 
4096 bytes of program space, and 256 bytes of data space. 
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Figure C-1. MC68704P2 Block Diagram 
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DIR. 
REG. 

pao 
pal 
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PB3 B 
PB4 110 
PB5 LINES 
PB6 
PBl 

PCO PORT 
PCl C 
PC2 110 
PC3 LINES 

The program space includes 320 bytes of self-test ROM, 1016 bytes of program EPROM, four bytes of 
self-test vectors (mask ROM), four bytes of user program vectors (EPROM), and 2752 bytes of reserved 
memory locations for a total of 4096 bytes. 

The data space includes three port data registers, three port data direction registers, one timer status 
control register, two breakpoint registers, one EPROM mask option register (MOR), 72 bytes of user data 
space EPROM, two indirect registers (X, V), 30 bytes of user data space RAM, one prescaler register, one 
timer count register, one accumulator register, and 139 bytes of reserved memory locations for a total of 
256 bytes. 

Only program space is addressed by the program counter, thus instructions may only be executed from 
the program space. Data space may be addressed by an instruction operand or an indirect register. No 
instructions can be executed out of the data space area. 

In addition to the program and data memory spaces, a non-accessible subroutine stack space RAM (not 
shown in Figure C-2) is provided. This stack space consists of a last-in-first-out (UFO) register which is 
used with inherent addressing to stack the return address for. subroutines. 

Indirect X and V register locations $80 and $81 are normally used as pointers (e.g., indirect addressing to 
data space locations). The short direct addressing allows access to the four data space addresses $80-
$83 with single bytes opcodes. Operations allowed are increment, decrement, load, and store. Data space 
locations $82 and $83 can be used for 8-bit counter locations. 
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Figure C-2. MC68704P2 Memory Map 
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C.3 BREAKPOINT REGISTERS 

The breakpoint registers (shown below) are used as a program debugging aid. To enable the breakpoint 
registers, the MDS pin must be pulled high via a 300 ohm resistor to +5 volts, and both PA6 and PA7 
pins must be pulled low via 10 kilohm resistors to ground. 

b7-bO 
A7-AO 

b7-b4 

b3-bO 
A11-AS 

A7 

Breakpoint Address Register Low (ARL) 

4 

A6 A5 A4 A3 A2 Al 

o 
AO $OE 

Breakpoint address bits A7 through AO. Reset clears address bits A7 through AO. 

x 

Breakpoint Address Register High (ARH) 

4 

x x All A10 A9 

Don't care bits (not used). 

AS $OF 

Breakpoint address bits A 11 through AS. Reset clears address bits A 11 through AS. 

A breakpoint address is written into address registers ARL and ARH by the user. The lower eight bits (AO
A7) of the breakpoint address are written into the ARL. The upper four bits (AS-A 11) of the breakpoint 
address are written into the ARH. 

NOTE 
ARL must be written to after writing to ARH. 

ARL and ARH are then concatenated to form the breakpoint address. When the processor fetches an 
instruction with the same address as the breakpoint address, MDS pin goes low for one machine cycle. 
This operation will not alter program flow. 

C.4 EPROM MASK OPTION REGISTER 

The EPROM mask option register (MOR) is used by the MC6S704P2 device (during emulation) to select 
clock/ oscillator, port, and interrupt request (IRQ) edge- and level-sensitive triggering options that are 
available on the MC6S04J1/MC6S04J2/MC6804P2 devices. The EPROM register is located at address 
location $17. 

EPROM Mask Option Register 
5 4 3 2 1 

ose I PORT C I PORT B I IRO x $17 

b7, OSC Oscillator option bit. When zero (erased), selects the crystal mode operation. When high, 
resistor/capacitor (R/C) mode is selected. The crystal mode is selected in the EPROM 
programming mode, regardless of the state of this bit. 

MOTOROLA MC6804J1.MC6804J2 
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b6, X Don't care bit (not used). 

b5, 
PORT A 

Port A output select bit. When zero (erased), selects three-state output mode for port A. 
When high, open drain output mode is selected. 

b4, X Don't care bit (not used). 

b3, 
PORT C 

Port C output select bit. When zero (erased), selects three-state output mode for port C. 
When high, open drain output mode is selected. 

b2, 
PORT B 

Port B output select bit. When zero (erased), selects three-state output mode for port B. 
When high, open drain output mode is selected. 

b1, IRQ Interrupt request bit. When zero (erased), selects edge-sensitive triggering input mode for 
the IRQ pin. When high, level-sensitive triggering input mode is selected. 

bO, X Don't care bit (not used). 

C.5 ELECTRICAL SPECIFICATIONS 

Information contained in SECTION 7 ELECTRICAL SPECIFICATIONS of this document applies to the 
MC68704P2 EPROM MCU device except for the areas described in the following paragraphs. 

C.5.1 Electrical Characteristics 
(VCC= +5.0 Vdc ±0.5 Vdc, VSS=GND, TA=O°C to 70°C, unless otherwise noted) 

Characteristic 

Internal Power Dissipation - No Port Loading 

C.5.2 Programming Operation Electrical Characteristics 
(VCC= +5.0 Vdc ±0.5 Vdc, VSS=GND, TA = 20°C to 30°C, unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Programming Voltage VPP 20 21 22 V 

VPP Supply Current 
Vpp=22.0V Ipp - 10 20 rnA 

Programming Oscillator Frequency foscp - 10 11 MHz 

Programming Time (Per Byte) TpRG - 5 50 mS 

C.5.3· Port DC Electrical Characteristics 

Refer to the port dc electrical characteristics in SECTION 7 of this document. The CMOS drive specifications 
for ports A, B, and C are not applicable to the MC68704P2 EPROM MCU device. 

C.6 ORDERING INFORMATION 

Information contained in SECTION 8 ORDERING INFORMATION of this document applies to the 
MC68704P2 EPROM MCU device. The MC68704P2 device is only available in the 28-pin ceramic dual-in
line (CERDIP) package. 
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C.7 MECHANICAL DATA 

The 28-pin dual-in-line pin assignment information contained in SECTION 9 MECHANICAL DATA of 
this document applies to the MC68704P2 EPROM MCU device except for the packaging information which 
is provided below. The MC68704P2 device is only available in the 28-pin ceramic dual-in-line (CERDIP) 
package. 

S SUFFIX 
CERDIP PACKAGE 

CASE 733A-Ol 

MOTOROLA 
C-6 

NOTES: 
1. DIMENSION "A"IS A DATUM. T IS BOTH A DATUM 

AND A SEATING PLANE. 
2. POSITIONAL TOLERANCE FOR LEADS: 128 PLACES) 

1.14>0.25(0.010) ® I TI A ® I 
3. DIMENSIONS "A" & B INCLUDE MENISCUS. 
4. DIMENSION L TO CENTER OF LEADS WHEN FORMED 

PARAUEL. 
5. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M. 1982. 
6. CONTROLLING DIMENSION: INCH. 

DIM 
A 
B 
C 
D 
F 
G 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
36.45 37.84 1.435 1.490 
12.70 15.36 0.500 0.605 
4.06 6.09 0.160 0.240 
0.38 0.55 0.015 0.022 
1.27 1.65 0.050 0.065 

2.54 esc 0.100 SSC 
0.20 0.30 0.008 0.012 
3.17 4.06 0.125 0.160 

15.24 BSC 0.600 BSC 
00 15° 0° 15° 
0.51 1.27 0.020 0.050 
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APPENDIX D 
MC6804J1, MC6804J2, AND MC6804P2 EMULATION 

0.1 INTRODUCTION 

This appendix describes EPROM erasing and the programming technique used to program the MC68704P2 
MCU internal EPROM to emulate either the MC6804J1 , MC6804J2, or MC6804P2 MCU device. Unlike the 
M6805 family of EPROM MCUs which have an on-chip program capability (bootstrap-loader program 
stored in mask ROM), the MC68704P2 does not have this capability. Therefore, additional programming 
hardware and software are required to program the MC68704P2 EPROM MCU device. This appendix also 
provides a schematic diagram (Figure 0-1) which illustrates a typical MC68704P2 EPROM MCU program
ming board/circuitry used in conjunction with the programming software. 

0.2 EMULATION LIMITATIONS 

The MC68704P2 EPROM MCU device is designed to emulate the functions of either the MC6804J1, 
MC6804J2, or MC6804P2 MCU device as closely as possible. The only limitations pertain to the CMOS 
pullup option, execution out of data space, and packaging pin assignments of the MCU device to be 
emulated. These limitations do not apply to the timing, execution speed, and functionality of the MCU 
device being emulated. The limitations are as follows: 

1. The MC68704P2 EPROM MCU cannot emulate the CMOS pullup option. To implement the CMOS 
option, external40K ohm pullup resistors are connected to the specific I/O port signal lines. All other 
options are available through the correct use of the mask option register (MOR) bytes. 

2. Due to the implementation of the MCU programming hardware, it was necessary that the program 
counter (PC) have access to both the data space and program space EPROM. Therefore, the 
MC68704P2 EPROM MCU will exec Lite code out of the data space EPROM ($18-$5F). This anomaly 
is not permitted on the MC6804J1/MC6804J2/MC6804P2 ROM devices. Therefore, it is necessary 
when planning on operating ROM patterns from the MC68704P2 EPROM MCU device not to use 
data space as extra program space. 

3. The MC6804J1 and MC6804J2 devices are packaged in 20-pin dual-in-line (OIL) packages, and the 
MC6804P2 and MC68704P2 devices are packaged in 28-pin OIL packages. Device pin assignments 
must be carefully adhered to. When emulating a 20-pin MCU device with the MC68704P2, all unused 
pins (PAO-PA3 and PCO-PC3) should be grounded externally through a 10K ohm resistor. This will 
allow the MC68704P2 device to emulate the software execution exactly as it would occur on the 20-
pin device. 

User program must start at location $EOO for the MC6804J1 device (504 user program space EPROM 
bytes), and at location $C10 for the MC6804J2 device (1000 user program space EPROM bytes) . 
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Emulation cabling for the MC6804J1IJ2 devices consists of a 28-pin socket, cable harness/wiring, 
and a 20-pin OIL plug. This cable assembly facilitates the interconnection of the MC68704P2 device 
into a MC6804J1/J2 target system environment. The MC68704P2 device is inserted into the 28-pin 
socket (after being programmed), and the 20-pin OIL plug is connected directly into the target system 
MC6804J1/J2 socket. 

MC68704P2 MC6804J1/J2 
28-PIN SOCKET 20-PIN OIL PLUG FUNCTION 

Pin 1 Pin 1 VSS 
Pin 2 Pin 2 IRQ 
Pin 3 Pin 3 VCC 
Pin 4 Pin 4 EXTAL 
Pin 5 Pin 5 XTAL 
Pin 6 Pin 6 MOS 
Pin 7 Pin 7 TIMER 
Pin 8 10 kO pulldown 
Pin 9 10 kO pulldown 
Pin 10 10 kO pulldown 
Pin 11 10 kO pulldown 
Pin 12 Pin 8 PBO 
Pin 13 Pin 9 PB1 
Pin 14 Pin 10 PB2 
Pin 15 Pin 11 PB3 
Pin 16 Pin 12 PB4 
Pin 17 Pin 13 PB5 
Pin 18 Pin 14 PB6 
Pin 19 Pin 15 PB7 
Pin 20 10 kO pulldown 
Pin 21 10 kO pulldown 
Pin 22 10 kO pulldown 
Pin 23 10 kO pulldown 
Pin 24 Pin 16 PA4 
Pin 25 Pin 17 PA5 
Pin 26 Pin 18 PA6 
Pin 27 Pin 19 PA7 
Pin 28 Pin 20 RESET 

0.3 EPROM ERASING 

The MC68704P2 EPROM MCU device is erased by the exposure of a high-intensity ultraviolet (UV) light 
with a wavelength of 2537 Angstrom (A). The recommended dose (UV intensity x exposure time) is 
15 Ws/cm2. UV lamps should be used without shortwave filters, and the EPROM MCU device positioned 
about one inch from the UV lamps. 

MOTOROLA 
0-2 

MC6804J1-MC6804J2 
MC6804P2-MC68704P2 



0.4 PROGRAMMABLE OPERATION 

The programming board shown in Figure D-1 along with a software program (stored in 2K EPROM) is 
designed to perform in four modes of operation. All that is required to program the MC68704P2 EPROM 
MCU is the programming module, 2K EPROM, and a + 5 Vdc power supply. 

The MC68704P2 EPROM MCU programming module was designed to utilize either MC68705P3 or 
MC6805P2 MCUs. Four jumper pads (J1A, J1 B, J2, and J3) are provided on the module to facilitate MCU 
interconnection as follows: 

a. MC68705P3 MCU - Install insulated jumper wire between J1A and J3. 

b. MC6805P2 MCU - Install insulated jumper wire between J1 Band J2. 

Programming module operation is identical when using either the MC68705P3 or MC6805P2 MCU. 

0.5 PROGRAMMING MODES OF OPERATION 

The programming modes of operation are as follows: 

a. Zero check 

b. Program 
c. Verify 

d. Test 

0.5.1 Zero Check 

The zero check mode 'of operation allows the user to determine if the EPROM MCU is erased (blank). The 
erased value is $00 (hexadecimal). Upon completion of the zero check operation, the user is notified of 
the results via the module zero check LED !labeled "Z"). This mode of operation should be performed 
prior to any programming operation. 

0.5.2 Program 

The program mode of operation will store the data code located in the 2K EPROM into the EPROM MCU. 
Each byte programmed is also verified against the 2K EPROM contents. Upon completion of the program 
operation, the user is notified of the results via the module program LED !labeled "P")' 

0.5.3 Verify 

The verify mode of operation compares the data code stored in the EPROM MCU against the 2K EPROM 
contents. Upon completion of the verify operation, the user is notified of the results via the module verify 
LED (labeled "V"). 

0.5.4 Test 

The test mode of operation tests the hardware operation of the serial to parallel conversion circuits 
(74LSl64s), octal transparent latches !74LS374s), and the octal buffer (74LS241) which represents the 
majority of the interconnecting circuitry between the module MC68705P3 MCU and the MC68704P2 MCU 
programming socket. 
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0.6 PROGRAM MODE SELECTION 

The programming module operating modes are selected by the placement of the mode select switches 
S1 and S2. The functions of these switches are as follows: 

S1 S2 MODE 

OFF OFF Test 
OFF ON Zero Check 
ON OFF Program 
ON ON Verify 

After selecting the initial mode, reconfiguration of switches S1 and S2 (to any mode) followed by the 
placement of the RESET switch S3 to the ON and OFF positions will initiate a new mode of operation. 

0.7 PRELIMINARY PROCEDURES 

Prior to performing any programming operations, the following steps are performed: 

1. Place mode select switches S 1, S2, and POWER switch S4 to the a FF positions, and the RES ET 
switch S3 to the ON position. 

2. Connect + 5 Vdc power supply to the programming module terminals labeled + 5 and GND. 

3. Install pre-programmed 2K EPROM device into the Zero Insertion Force (ZIF) 24-pin socket U10. 
Code stored in pre-programmed device is as follows: 

NOTES 

Address 

$012 - $017 
$018 - $05F 
$400 - $7F7 
$7FC - $7FO 
$7F-E - $7FF 

Contents 

Option bytes* 
User data space 
User program** 
IRQ vector** 
Restart vector** 

1. *Mask option register (MaR) is located at $017. Programming 
board 'requires that locations $012-$016 be programmed with 
the same values as the MaR. 

2. **User program is assembled at $COO-$FFF and the resulting ob
ject code is offset by $800 and programmed into the 2716 
EPROM at locations $400-$7FF. 

$eoo - $400 

$FFF - $7FF 

1704P2) 12716) 

4. The MC68704P2 EPROM MCU device should be erased as described in paragraph 0.3. 
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0.8 OPERATING PROCEDURES 

After completion of the preliminary procedures, perform the following procedural steps: 

1. Insert erased MC68704P2 EPROM MCU into the Zero Insertion Force (ZIF) 28-pin programming socket 
U14. 

2. Place POWER switch S4 to the ON position. Place RESET switch S3 to the ON position, and then 
to the OFF position. When S3 is placed to the OFF position, the hardware test of the programming 
module is initiated. 

a. If all LEDs remain illuminated, the module is operating correctly and the user proceeds to step 3. 

b. If all three LEDs flash for approximately 4 seconds, a problem exists with the progamming module. 
Module POWER switch is placed to the OFF position, and the EPROM MCU device is removed 
from the programming socket. Upon fixing the module malfunction, the user proceeds to 
step 1. 

3. Place mode select switch S2 to the ON position. Place RESET switch S3 to the ON position, and 
then to the OFF position. This step initiates the zero check of the EPROM MCU. 

a. If EPROM MCU is completely erased, the zero check LED (labeled "Z") will illuminate continuously, 
and the user proceeds to step 4. 

b. If EPROM MCU is not completely erased, the zero check LED will flash. Module POWER switch 
is placed to the OFF position, and the EPROM MCU device is removed from the programming 
socket and re-erased. Upon completion of the EPROM MCU erasing, the user places switch S2 
to the OFF position and proceeds to step 1. 

4. Place mode select switches S1 and S2 to the ON and OFF positions, respectively. Place RESET 
switch S3 to the ON position, and then to the OFF position. This step initiates the programming of 
the EPROM MCU. The EPROM MCU is programmed from the pre-programmed 2K EPROM residing 
in socket U10. EPROM MCU programming takes approximately two minutes to be completed. 

a. If no errors are encountered during the programming sequence, the program LED (labeled "P") 
will illuminate continuously, and the user proceeds to step 5. 

b. If errors are encountered, the program LED will flash. Module POWER switch is placed to the 
OFF position, and the EPROM MCU device is removed from the programming socket and re
erased. Upon completion of the EPROM MCU erasing, the user places switch S1 to the OFF 
position and proceeds to step 1. 

5. Place mode select switch S2 to the ON position. Place RESET switch S3 to the ON position, and 
then to the OFF position. This step verifies the EPROM MCU programming operation just performed. 
The EPROM MCU contents is compared against the code stored in the 2K EPROM device. Verification 
process takes approximately 4 seconds. 

a. If a valid comparison is made, the verify LED (labeled "V") will illuminate continuously. The 
programming operation is now complete. Module POWER switch is placed to the OFF position, 
and the EPROM MCU device is removed from the programming socket. 

b. If a mismatch is detected, the verify LED will flash. Module POWER switch is placed to the OFF 
position, and the EPROM MCU device is removed from the programming socket and re-erased. 
Upon completion of the EPROM MCU erasing, the usefplaces both switches S1 and S2 to the 
OFF position and proceeds to step 1. 
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0.9 PROGRAMMING SOFTWARE 

The MC68704P2 programming board requires programming software to perform the zero check, program, 
verify, and test operations. The MC68704P2 EPROM MCU device does not have an on-chip program 
capability (bootstrap-loader program stored in mask ROM). Therefore, additional programming software 
is required to program the MC68704P2 EPROM MCU device in conjunction with the programming board. 

An application note has been prepared that describes the programming board in conjunction with a 
developed software program. Refer to Motorola Application Note AN942, MC68704P2 8-Bit EPROM 
Microcomputer Programming Module, for additional information . 
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Figure 0-1. MC68704P2 EPROM MCU Programming Board/Circuitry 

MC6804J1·MC6804J2 
MC6804P2·MC68704P2 

I SN74LSOO 

~ 
8 SN74LS~ 

U4 10 

SN74LSOO 
4 

6 U4 r5 

SN74LS367 1 k 

Programming 
Socket 

U14 
MC68704P2 

MCU 

3 2 

+1:9 

12 PSO 
U3 

r'o SN74LS367 1 k 

5 4 17 
PBS UR8 

U3 lk 

PA6 26 

PA7 27 

iRQ2 

+5V 

R7 
lk 

~F' SN~~367 1k 
+5V 

9 10 7 6 19 PB7 Vce 3 
U2 U3 

e17 
0.1 ~F 

VSS 1 

-= 

;b, T R12 1 4 14 
LA 1PA Vee SN74LS367 1k 

10 2 9 10 18 PB6 
1 6 

10 U3 
ClK ~ U12 

74LS165 GND U13 

Q -¥ SN74LS74 

9 
25 PA5 

10 PC2 

28 RESET 

6 MDS 

Q2 

t~· 'C t. CR2 lN4001 

R14 R16 
4.7 k 100 +5V 

5 XTAL 

Notes; 
1. Pins " 8, and 15 connected to GND for devices U2 and U3. 
2. Pin 16 connected to + 5 V for devices U2 and U3. 
3. Pin 7 connected to GND, and pin 14 connected to + 5 V for 

devices U1 and U4. 

R17 
lk 

MOTOROLA 
0-7/0-8 


