












































































































typically be in X with the address of the beginning of the table in the instruction. As such, tables 
may begin anywhere within the first 256 addressable locations and could extend as far as location 
510 ($1 FE is the last location at which the instruction may begin!. 

10.2.7 Indexed, 16-Bit Offset 

In the indexed, 16-bit offset, addressing mode, the effective address is the sum of the contents of 
the unsigned 8-bit index register and the two unsigned bytes following the opcode. This addressing 
mode can be used in a manner similar to indexed, 8-bit offset except that this 3-byte instruction 
allows tables to be anywhere in memory. As with direct and extended, the Motorola assembler 
determines the shortest form of indexed addressing. 

10.2.8 Bit Set/Clear 

In the bit set/ clear addressing mode, the bit to be set or cleared is part of the opcode and the byte 
following the opcode specifies the direct addressing of the byte, in which the specified bit is to be 
set or cleared. Thus, any read/write bit in the first 256 locations of memory, including I/O, can be 
selectively set or cleared with a single 2-byte instruction. 

CAUTION 

The corresponding DDRs for ports A, B, and C are write-only registers (registers at $004, 
$005, and $006). A read operation on these registers is undefined since BSET and BCLR 
are read-modify-write in function, they cannot be used to set or clear a single DDR bit (all 
"unaffected" bits would be set). It is recommended that all DDR bits in a port be written 
using a single-store instruction. 

10.2.9 Bit Test and Branch 

The bit test and branch addressing mode is a combination of direct addressing and relative address
ing. The bit that is to be tested and its condition (set or clear) is included in the opcode. The address 
of the byte to be tested is in the single byte immediately following the opcode byte. The signed 
relative 8-bit offset in the third byte is added to the PC if the specified bit is set or cleared in the 
specified memory location. 

This single 3-byte instruction allows the p"rogram to branch based on the condition of any readable 
bit in the first 256 locations of memory. The span of branching is from -125 to + 130 from the op
code address. The state of the tested bit is also transferred to the carry bit of the condition code 
registers. See CAUTION in Section 10.2.8. 

10.2.10 Inherent 

In the inherent addressing mode, all the information necessary to execute the instruction is con
tained in the opcode. Operations specifying only the index register or accumulator as well as the 
control instruction with no other arguments are included in this mode. These instructions are one 
byte long. 
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10.3 INSTRUCTION SET 

The MCU has a set of 59 basic instructions which, when combined with the 10 addressing modes, 
produce 207 usable opcodes. They can be divided into five types: register/memory, read-modify
write, branch, bit manipulation, and control. Each type is explained in the following paragraphs. All 
the instructions within a given type are presented in individual tables. 

10.3.1 Register/Memory Instructions 

Most of these instructions use two operands. One operand is either the accumulator or the index 
register. The other operand is obtained from memory using one of the addressing modes. The jump 
unconditional (JMP) and jump to subroutine (JSR) instructions have no register operand. See 
Table 10-1. 

10.3.2 Read-Modify-Write Instructions 

These instructions read a memory location or a register, modify or test its contents, and then write 
the modified value back to memory or to the register (see CAUTION under Section 10.2.8). The test 
for negative or zero (TST) instructions is included in the read-modify-write instruction although, it 
does not perform the write. See Table 10-2. 

10.3.3 Branch Instructions 

The branch instructions cause a branch from the program, when a certain condition is met. Refer to 
Table 10-3. 

10.3.4 Bit Manipulation Instructions 

These instructions are used on any bit in the first 256 bytes of memory. See the CAUTION in Sec
tion 10.2.8. One group either sets or clears. The other group performs the bit test and branch opera
tions. See Table 10-4. 

10.3.5 Control Instructions 

The control instructions control the MCU operations during program execution. See Table 10-6. 

10.3.6 Alphabetical Listing 

The complete instruction set is given in alphabetical order in Table 10-6. 

10.3.7 Opcode Map Summary 

Table 10-7 is an opcode map for the instructions used on the MCU. 
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Table 10-1. Register Memory Instructions 

Addressing Modes 

Indexed Indexed Indexed 
Immediate Direct Extended (No Offset) (S-Bit Offset) (16-Bit Offset) 

Op # # Op # # Op # # Op # # Op # # Op # # 
Function Mnemonic Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes CyclE* Code Bytes Cycles 

Load A from Memory LDA A6 2 2 B6 2 4 C6 3 5 F6 1 4 E6 2 5 D6 3 6 

Load X from Memory LDX AE 2 2 BE 2 4 CE 3 5 FE 1 4 EE 2 5 DE 3 6 

Store A. in Memory STA - - - B7 2 5 C7 3 6 F7 1 5 E7 2 6 D7 3 7 

Store X in Memory STX - - - BF 2 5 CF 3 6 FF 1 5 EF 2 6 DF 3 7 

Add Memory to A ADD AB 2 2 BB 2 4 CB 3 5 FB 1 4 EB 2 5 DB 3 6 
Add Memory and Carry to A ADC A9 2 2 B9 2 4 C9 3 5 F9 1 4 E9 2 5 D9 3 6 

Subtract Memory SUB AO 2 2 BO 2 4 CO 3 5 FO 1 4 EO 2 5 DO 3 6 
Subtract Memory from A 

with Borrow SBC A2 2 2 B2 2 4 C2 3 5 F2 1 4 E2 2 5 D2 3 6 

AND Memory to A AND A4 2 2 B4 2 4 C4 3 5 F4 1 4 E4 2 5 D4 3 6 

OR Memory with A ORA AA 2 2 BA 2 4 CA 3 5 FA 1 4 EA 2 5 DA 3 6 

Exclusive OR Memory with A EOR A8 2 2 B8 2 4 C8 3 5 F8 1 4 E8 2 5 D8 3 6 

Arithmetic Compare A 
with Memory CMP A1 2 2 B1 2 4 C1 3 5 F1 1 4 E1 2 5 D1 3 6 

Arithmetic Compare X 
with Memory CPX A3 2 2 B3 2 4 C3 3 5 F3 1 4 E3 2 5 D3 3 6 

Bit Test Memory with A 
(Logical Compare) BIT A5 2 2 B5 2 4 C5 3 5 F5 1 4 E5 2 5 D5 3 6 

Jump Unconditional JMP - - - BC 2 3 CC 3 4 FC 1 3 EC 2 4 DC 3 5 

Jump to Subroutine JSR - - - BD 2 7 CD 3 8 FD 1 7 ED 2 8 DD 3 9 



Table 10-2. Read-Modify-Write-Instructions 

Addressing Modes 

Indexed Indexed 
Inherent (A) Inherent (X) Direct (No Offset) (8-Bit Offset) 

Op # # Op # # Op # # Op # # Op # # 
Function Mnemonic Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles Code Bytes Cycles 

Increment INC 4C 1 4 5C 1 4 3C 2 6 7C 1 6 6C 2 7 

Decrement DEC 4A 1 4 5A 1 4 3A 2 6 7A 1 6 6A 2 7 

Clear CLR 4F 1 4 5F 1 4 3F 2 6 7F 1 6 6F 2 7 

Complement COM 43 1 4 53 1 4 33 2 6 73 1 6 63 2 7 

Negate (2's Complement) NEG 40 1 4 50 1 4 30 2 6 70 1 6 60 2 7 

Rotate Left Thru Carry ROL 49 1 4 59 1 4 39 2 6 79 1 6 69 2 7 

Rotate Right Thru Carry ROR 46 1 4 56 1 4 36 2 6 76 1 6 66 2 7 

Logical Shift Left LSL 48 1 4 58 1 4 38 2 6 78 1 6 68 2 7 

Logical Shift Right LSR 44 1 4 54 1 4 34 2 6 74 1 6 64 2 7 

Arithmetic Shift Right ASR 47 1 4 57 1 4 37 2 6 77 1 6 67 2 7 

Test for Negative or Zero TST 4D 1 4 5D 1 4 3D 2 6 7D 1 6 6D 2 7 



Table 10-3. Branch Instructions 

Relative Addressing Mode 

Op # # 
Function Mnemonic Code Bytes Cycles 

Branch Always BRA 20 2 4 

Branch Never BRN 21 2 4 

Branch IFF Higher BHI 22 2 4 

Branch IFF lower or Same BlS 23 2 4 

Branch IFF Carry Clear BCC 24 2 4 

(Branch IFF Higher or Same) (BHS) 24 2 4 

Branch IFF Carry Set BCS 25 2 4 

(Branch I FF lower) (BlO) 25 2 4 

Branch IFF Not Equal BNE 26 2 4 

Branch IFF Equal BEQ 27 2 4 

Branch IFF Half Carry Clear BHCC 28 2 4 

Branch IFF Half Carry Set BHCS 29 2 4 

Branch IFF Plus BPl 2A 2 4 

Branch IFF Minus BMI 2B 2 4 

Branch IFF Interrupt Mask 
Bit is Clear BMC 2C 2 4 

Branch IFF Interrupt Mask 
Bit is Set BMS 2D 2 4 

Branch IFF Interrupt Line 
is low Bil 2E 2 4 

Branch IFF Interrupt Line 
is High BIH 2F 2 4 

Branch to Subroutine BSR AD 2 8 

Table 10-4. Bit Manipulation Instructions 

Addressing Modes 

Bit Set/ Clear Bit Test and Branch 

Op # # Op # # 
Function Mnemonic Code Bytes Cycles Code Bytes Cycles 

Branch IFF Bit n is Set BRSET n(n=O ... 7) - - - 2-n 3 10 
Branch IFF Bit n is Clear BRCLR n(n=O ... 7) - - - 01 +2-n 3 10 

Set Bit n BSET n(n=O ... 7) 10+2-n 2 7 - - -

Clear Bit n BClR n(n=O ... 7) 11 +2-n 2 7 - - -
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Table 10-5. Control Instructions 

Inherent 

Op # # 
Function Mnemonic Code Bytes Cycles 

Transfer A to X TAX 97 1 2 

Transfer X to A TXA 9F 1 2 

Set Carry Bit SEC 99 1 2 
Clear Carry Bit ClC 98 1 2 

Set Interrupt Mask Bit SEI 9B 1 2 

Clear Interrupt Mask Bit CLI 9A 1 2 

Software Interrupt SWI 83 1 11 

Return from Subroutine RTS 81 1 6 

Return from Interrupt RT! 80 1 9 

Reset Stack Pointer RSP 9C 1 2 

No-Operation NOP 90 1 2 

Table 10-6. Instruction Set (Sheet 1 of 2) 

Addressing Modes 

Bit 
Indexed Indexed Indexed Set/ 

Mnem Inherent Immediate Direct Extended Relative (No Offset) (8 Bits) (16 Bits) Clear 

ADC X 

ADD X 

AND X 

ASl X 

ASR X 

BCC 

BClR 

BCS 

BEQ 

BHCC 

BHCS 

BHI 

BHS 

BIH 

Bil 

BIT X 

BlO 

BlS 

Condition Code Symbols: 
H Half Carry (From Bit 3) 
I Interrupt Mask 
N Negative (Sign Bit) 
Z Zero 

X 

X 

X 

X 

X 

X 

X X X 

X X X 

X X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X X 

X 

X 

C Carry/Borrow 
f\ Test and Set if True, Cleared Otherwise 
• Not Affected 
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X 

X 

X 

X 

X 

Condition Code 

Bit 
Test & 
Branch H I N Z C 

1\ • 1\ 1\ 1\ 

1\ • 1\ 1\ 1\ 

• • 1\ 1\ • • • 1\ 1\ 1\ 

• • 1\ 1\ 1\ 

• • • • • • • • • • 
• • • • • 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • 1\ 1\ • • • • • • • • • • • 



Mnem Inherent Immediate 

BMC 

BMI 

. BMS 

BNE 

BPL 

BRA 

BRN 

BRCLR 

BRSET 

BSET 

BSR 

Cll X 

Cli X 

ClR X 

CMP X 

COM X 

CPX X 

DEC X 

EOR X 

INC X 

JMP 

JSR 

lDA X 

lDX X 

lSl X 

lSR X 

NEG 

Nap X 

ORA X ·X 

ROl X 

RSP X 

RTI X 

RTS X 

SBC X 

SEC X 

SEI X 

STA 

STX 

SUB X 

SWI X 

TAX X 

TST X 

TXA X 

Condition Code Symbols: 
H Half Carry (From Bit 3) 
I I nterrupt Mask 

N Negative (Sign Bit) 
Z Zero 

Table 10-6. Instruction Set (Sheet 2 of 2) 

Addressing Modes 

Indexed Indexed 
Direct Extended Relative (No Offset) (8 Bits) 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X-

X 

X 

X 

X 

X X 

X X X 

X X 

X X X 

X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X 

X X 

X X 

X )( X 

X X 

X X X 

X X X 

X X X 

X X X 

X X 

C Carry/Borrow 
/\ Test and Set if True, Cleared Otherwise 

Not Affected 
Load CC Register From Stack 
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Indexed 
(16 Bits) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Condition Code 

Bit Bit 
Set! Test & 
Clear Branch H I N Z C 

• • • • • 
• • • • • 
• • • • • 
• • • • • 
• • • • • • • • • • • • • • • 

X • • • • 1\ 

X • • • • 1\ 

X • • • • • • • • • • 
• • • • 0 

• 0 • • • 
• • 0 1 • • • 1\ 1\ 1\ 

• • 1\ 1\ 1 

• • 1\ 1\ 1\ 

• • 1\ 1\ .. 
• • 1\ 1\ • 
• • 1\ 1\ • 
• • • • • • • • • • 
• • 1\ 1\ • 
• • 1\ 1\ • • • 1\ 1\ 1\ 

• • 0 1\ 1\ 

• • 1\ 1\ 1\ 

• • • • • • • 1\ 1\ • 
• • 1\ 1\ 1\ 

• • • • • 
? ? ? ? ? 

• • • • • • • 1\ 1\ 1\ 

• • • • 1 

• 1 • • • 
• • 1\ 1\ • • • 1\ 1\ • • • 1\ 1\ 1\ 

• 1 • • • 
• • • • • • • 1\ 1\ • 
• • • • • 



Table 10-7. M6805 HMOS Family Instruction Set Opcode Map (Sheet 1 of 2) 

Bit Manipulation Branch· Read/ Modify/Write 
BTB BSC REL DIR A X IX1 IX 

~ 0 1 2 3 4 5 6 7 
Low I CXXXl !XX)1 0010 0011 0100 0101 0110 0111 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 :; 

0 BRSETO BSETO BRA NEG NEG NEG NEG NEG 
CXXXl 3 STS 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 
1 BRCLRO BCLRO BRN 

!xx)1 3 STS 2 SSC 2 REL 

10 5 7 5 4 3 
2 BRSET1 BSETl BHI 

0010 3 STS 2 SSC 2 REL 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
3 BRCLRl BCLRl BLS COM COM COM COM COM 

0011 3 STS 2 BSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
4 BRSET2 BSET2 BCC LSR LSR LSR LSR LSR 

0100 3 STS 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 

5 BRCLR2 BCLR2 BCS 
0101 3 STS 2 SSC 2 REL 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
6 BRSET3 BSET3 BNE ROR ROR ROR ROR ROR 

0110 3 STS 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
7 BRCLR3 BCLR3 BEQ ASR ASR ASR ASR ASR 

0111 3 STS 2 SSC 2 REL. 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
a BRSET4 BSET4 BHCC LSL LSL LSL LSL LSL 

1 !XX) 3 BTB 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
9 BRCLR4 BCLR4 BHCS ROL ROL ROL ROL ROL 

1001 3 STS 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
A BRSET5 BSET5 BPL DEC DEC DEC DEC DEC 

1010 3 STS 2 SSC 2 REL 2 DIR 1 A ~ X 2 IXI 1 IX 

10 5 7 5 4 3 
B BRCLR5 BCLR5 BMI 

1011 3 STS 2 SSC 2 REL 

10 5 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
C BRSET6 BSET6 BMC INC INC INC INC INC 

1100 3 STS 2 SSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 5 7 5 4 3 6 4 4 3 4 3 7 5 6 4 

D BRCLR6 BCLR6 BMS TST TST TST TST TST 
1101 3 STS 2 BSC 2 REL 2 DIR 1 A 1 X 2 IXI 1 IX 

10 7 7 5 4 3 
E BRSET7 BSET7 BIL 

1110 3 STS 2 SSC 2 REl 

10 7 7 5 4 3 6 5 4 3 4 3 7 6 6 5 
F BRCLR7 BCLR7 BIH CLR CLR CLR CLR CLR 

1111 3 STS 2 BSC 2 REl 2 DIR 1 A 1 X 2 IXI 1 IX 

Abbreviations for Address Modes 

INH Inherent EXT Extended IX Indexed (No Offset) 
A Accumulator REL Relative IXl Indexed, 1 Byte (a-Bit) Offset 
X Index Register BSC Bit Setl Clear IX2 Indexed,2 Byte (16-Bit) Offset 
IMM Immediate BTB Bit Test and Branch * M146805 CMOS Family Only 
DIR Direct 
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Table 10-7. M6805 HMOS Family Instruction Set Opcode Map (Sheet 2 of 2) 

Control Register/Memory 
INH INH IMM DIR EXT 1X2 IXl IX 

8 9 A B C 0 E F /-Cw 1(XX) 1001 1010 1011 1100 1101 1110 1111 I Low 
9 9 2 2 4 3 5 4 6 5 5 4 4 3 

RT! SUB SUB SUB SUB SUB SUB 0 
1 IN'"' 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX <XXX) 

6 6 2 2 4 3 5 4 6 5 5 4 4 3 

RTS CMP CMP CMP CMP CMP CMP 1 
1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX ()()()1 

2 2 4 3 5 4 6 5 5 4 4 3 
2 SBC SBC SBC SBC SBC SBC 

2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 0010 

11 10 2 2 4 3 5 4 6 5 5 4 4 3 

SWI CPX CPX CPX CPX CPX CPX 3 
1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 0011 

2 2 4 3 5 4 6 5 5 4 4 3 
AND AND AND AND AND AND 4 

2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 0100 

2 2 4 3 5 4 6 5 5 4 4 3 
BIT BIT BIT BIT BIT BIT 5 

2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 0101 

2 2 4 3 5 4 6 5 5 4 4 3 
LOA LOA LOA LOA LOA LOA 6 

2 IMM 2 Dor 3 EXT 3 IX2 2 IXI 1 IX 0110 

2 2 5 4 6 5 7 6 6 5 5 4 
TAX STA STA STA STA STA 7 

I INH 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 0111 

2 2 2 2 4 3 5 4 6 5 5 4 4 3 
CLC EOR EOR EOR EOR EOR EOR 8 

I INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1()()() 

2 2 2 2 4 3 5 4 6 5 5 4 4 3 
SEC AOC ADC ADC ADC ADC ADC 9 

1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1001 

2 2 2 2 4 3 5 4 6 5 5 4 4 3 
CLI ORA ORA ORA ORA ORA ORA A 

1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1010 

2 2 2 2 4 3 5 4 6 5 5 4 4 3 
SEI ADD ADD ADD ADD ADD ADD B 

1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1011 

2 2 3 2 4 3 5 4 4 3 3 2 
RSP JMP JMP JMP JMP JMP C 

1 INH 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1100 

2 2 8 6 7 5 8 6 9 7 8 6 7 5 
NOP BSR JSR JSR JSR JSR JSR 0 

1 INH 2 REL 2 DIR 3 EXT 3 IX2 2 IXI 1 IX l101 

* 2 2 2 4 3 5 4 6 5 5 4 4 3 
STOP LOX LOX LOX LOX LOX LOX E 

1 INH 2 IMM 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1110 

* 2 2 2 5 4 6 5 7 6 6 5 5 4 
WAIT TXA STX STX STX STX STX F 

1 INH 1 INH 2 DIR 3 EXT 3 IX2 2 IXI 1 IX 1111 

LEGEND 

F +-+---------Opcode in Hexadecimal 
1111 

Cycles. M6805 HMOS ----...~--.;..;..;.;....;;~r---===;;.K_~ 
Mnemonic ---+-l~ Opcode in Binary 

Bytes--...... t.2.._-J.~J,...._~~~ 
Cycles. M146805CMOS-----~ ----------AddressMode 
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SECTION 11 
ELECTRICAL CHARACTERISTICS 

11.1 MAXIMUM RATINGS 

Rating Symbol 

Supply Voltage VCC 
Input Voltage 

MC6805P2/P4/P6 (Except TIMER in 
Self-Check Mode) Yin 
Self-Check Mode (TIMER Pin Only) Yin 

MC68705P3 
EPROM Programming Voltage 
(Vpp Pin) Vpp 
TIMER Pin (Normal Mode) Yin 
TIMER Pin (Bootstrap Programming 
Mode) Yin 
All Others Yin 

Operating Temperature Range 
MC6805P2, P4, and P6, MC68705P3 TA 

Storage Temperature Range Tstg 

Junction Temperature 
Plastic (MC6805P2, P4, and P6 Only) 
Ceramic TJ 
Cerdip 

11.2. THERMAL CHARACTERISTICS 

Characteristic 

Thermal Resistance 
Ceramic - MC6805P2, MC6805P4, MC6805P6, 

MC68705P3 

Cerdip - MC6805P2, MC6805P4, MC6805P6, 
MC68705P3 

Plastic - MC6805P2, MC6805P4, MC6805P6 

Value 

-0.3 to + 7.0 

-0.3 to + 7.0 
-0.3 to + 15.0 

- 0.3 to + 22.0 
-0.3 to + 7.0 

- 0.3 to + 15.0 
-0.3 to + 7.0 

TL to TH 
o to + 70 

-55 to + 150 

150 
175 
175 

Symbol Value 

50 

c/>JA 60 

72 
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Unit 

V 

V 
V 

V 
V 

V 
V 

°c 

V 

°C/W 

Unit 

°C/W 

These devices contain circuitry to protect 
the inputs against damage due to high 
static voltages or electrical fields; how
ever, normal precautions should be taken 
to avoid application of any voltage higher 
than the maximum rated voltages to this 
high-impedance circuit. For proper opera
tion, Yin and Vout should be constrained 
to the range V SS s (Vin and Vout) s V Cc. 
Reliability of operation is enhanced if 
unused inputs except EXT AL are tied to 
an appropriate logic voltage level (e.g., 
either VSS or VCC)· 



11.3 POWER CONSIDERATIONS 

The average chip-junction temperature, T J, in °c can be obtained from: 
TJ=TA+(PO-8JA) (1) 

Where: 
T A 5Ambient Temperature, °c 
8JA 55 Package Thermal Resistance, Junction-to-Ambient, °C/W 
POEPINT+ PPORT 
PINTEICCx VCC, Watts - Chip Internal Power 
PPORT E Port Power Oissipation, Watts - User Oetermined 

For most applications PPORT~PINT and can be neglected. PPORT may become significant if 
the device is configured to drive Oarlington bases or sink LEO loads. 

An appropriate relationship between Po and T J (if PPORT is neglected) is: 
PO= K+ (T J +273°) (2) 

Solving equations 1 and 2 for K gives: 
K = PO-n A + 273°C) + 8JA-P02 (3) 

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by 
measuring Po (at equilibrium) for a known T A Using thiS value of K the values of Po and T J can be 
obtained by solving equations (1) and (2) iteratively for any value of T A 

Test 
Point 

40 pF 
(Total) 

VCC=5.75V 

Figure 11-1. TIL Equivalent Test Load 

(Port B) 

Test 
Point 

~pF 
(Total) 

TestPoint~ r 30 pF IT otall 

Figure 11-2. CMOS Equivalent Test Load 

(Port A) 

VCC=5.75V 

Figure 11-3. TIL Equivalent Test Load 
(Ports A and C) 
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11.4 MC6805P2 CHARACTERISTICS 

11.4.1 Electrical Characteristics 
(Vee= +5.25 ±O.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 
Input High Voltage 

RESET (4.75sVCCs5.75) 4.0 - VCC 
(VCC<4.75) VCC-0.5 - VCC 

INT (4.75sVCCs5.75) VIH 4.0 * VCC V 
(VCC<4.75) VCC-0.5 * VCC 

All Other 2.0 - VCC 
Input High Voltage Timer 

Timer Mode VIH 2.0 - VCC+l V 
Self-Check Mode 9.0 10.0 15.0 

Input Low Voltage 
RESET VSS - 0.8 
INT VIL VSS * 1.5 V 
All Other VSS - 0.8 

RESET Hysteresis Voltage (See.Figures 10, 11, and 12) 
"Out of Reset" VIRES+ 2.1 - 4.0 V 
"Into Reset" VIRES- 0.8 - 2.0 

INT Zero Crossing Input Voltage, Through a Capacitor VINT 2.0 - 4.0 Vac D-D 

Internal Power Dissipation-No Port Loading VCC=5.75 V, TA=O°C PINT - 400 690 mW 

Input Capacitance 
XTAL Cin - 25 - pF 
All Other - 10 -

Low Voltage Recover VLVR - - 4.75 V 

Low Voltage Inhibit O°C to 70°C VLVI 2.75 3.5 - V 
-40°C to 85°C 3.1 3.5 -

Input Current 
TIMER (Vin = 0.4 V) - - 20 
INT (Vin=2.4 V to VCC) - 20 50 
EXTAL (Vin=2.4 V to VCC, Crystal Option) lin - - 10 p.A 

(Vin= 0.4 V, Crystal Option) - - -1600 
RESET (Vin = 0.8 V) -4.0 - -40 
(External Capacitor Charging Current) 

* Due to internal biasing, this input (when unused) floats to approximately 2.0 Vdc. 
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11.4.2 Port DC Electrical Characteristics 
(Vee= +5.25 ±0.5 Vdc, VSS=O Vdc, TA=Oo to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Port A with CMOS Drive Enabled 

Output Low Voltage,ILoad= 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A V()I.-l 2.4 - - V 

Output High Voltage, ILoad= -10 p.A VOH VCC-l - - V 

Input High Voltage, ILoad= -300 p.A (max.) VIH 2.0 - VCC V 

Input Low Voltate, ILoad= -500 p.A (max.! VIL VSS - 0.8 V 

Hi-Z State Input Current (Vin= 2.0 V to V CC) IIH - - -300 p.A 

Hi-Z State Input Current (Vin = 0.4 V) III - - -500 p.A 

Port B 

Output Low Voltage, ILoad=3.2 mA VOL - - 0.4 V 

Output Low Voltage, ILoad= 10 mA (sink) VOL - - 1.0 V 

Output High Voltage, ILoad= -200 p.A VOH 2.4 - - V 

Oarlington Current Drive (Source), Vo = 1.5 V IOH -1.0 - -10 mA 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL V~S - 0.8 V 

Hi-Z State Input Current ITSI - 2 10 p.A 

Port C and Port A with CMOS Drive Disabled 

Output Low Voltage, ILoad=1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad = -100 p.A VOH 2.4 - - V 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 10 p.A 

11 .4.3 Switching Characteristics 
(Vee= +5.25 +0.5 Vdc, VSS=O Vdc, TA=Ooe to 70 0 e unless otherwise noted) -

Characteristic Symbol Min Typ Max Unit 

Oscillator Frequency MC6805P2 0.4 - 4.2 
MC68A05P2 fosc 0.4 - 6.0 MHz 
MC68B05P2 0.4 - 8.0 

Cycle Time (4/fosc) tCYC 0.95 - 10 P.s 

INT and TIMER Pulse Width (See Interrupt Section) tWL,tWH tcyc +250 - - ns 

RESET Pulse Width tRWL tcyc+ 250 - - ns 

'FfESl:T Delay Time (External Capacitance = 1.0 p.F) tRHL - 100 - ms 

iNi Zero Crossing Detection Input Frequency flNT 0.03 - 1.0 kHz 

External Clock Input Duty Cycle (EXTAU - 40 50 60 % 
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11.5 MC6805P4 CHARACTERISTICS 

11.5.1 Electrical Characteristics 
(Vee= +5.25 ±O.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Input High Voltage 
RESET (4.75sVCCs5.75) 4.0 - VCC 

(VCC<4.75) VCC-0.5 - VCC 
INT (4.75sVCCs5.75) VIH 4.0 * VCC V 

(VCC<4.75) VCC-0.5 * VCC 
All Other 2.0 - VCC 

Input High Voltage Timer 
Timer Mode VIH 2.0 - VCC+l V 
Self-Check Mode 9.0 10.0 15.0 

Input Low Voltage 
RESET VSS - O.S 
INT VIL VSS * 1.5 V 
All Other VSS - O.S 

RESET Hysteresis Voltage (See Figures 10, 11, and 12) 
"Out of Reset" VIRES+ 2.1 - 4.0 V 
"Into Reset" VIRES- O.S - 2.0 

INT Zero-Crossing Input Voltage, Through a Capacitor VINT 2.0 - 4.0 Vac p-p 

Internal Power Dissipation-No Port Loading VCC=5.75 V, TA=O°C PINT - 400 TBD mW 

Input Capacitance 
XTAL Cin - 25 - pF 
All Other - 10 -

Low Voltage Recover VLVR - - 4.75 V 

Low Voltage Inhibit DoC to 70°C VLVI 2.75 3.5 - V 
-40°C to SO°C 3.1 3.5 -

Input Current 
TIMER (Vin=O.4 V) - - 20 
INT (Vin=2.4 V to VCC) - 20 50 
EXTAL (Vin=0.4 V, Crystal Option) lin - - 10 p.A 
__ (Vin=O.4 V, Crystal Option) - - -1600 
RESET (Vin=O.S V) -4.0 - -40 
(External Capacitor Charging Current) 

* Due to Internal biasing, this Input (when unused) floats to approximately 2.0 Vdc. 
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11.5.2 Port DC Electrical Characteristics 
(Vee= +5.25 ±0.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Port A with CMOS Drive Enabled 

Output Low Voltage, ILoad = 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Output High Voltage, ILoad= -10 p.A VOH VCC-l - - V 

Input High Voltage, ILoad= -300 p.A (max) VIH 2.0 - VCC V 

Input Low Voltage, ILoad= -500 p.A (max) VIL VSS - 0.8 V 

Hi-Z State Input Current (Vin=2.0 V to Vecl IIH - - -300 p.A 

Hi-Z State Input Current (Vin=O.4 V) IlL - - -500 p.A 

Port B 

Output Low Voltage, ILoad=3.2 mA VOL - - 0.4 V 

Output Low Voltage, ILoad= 10 mA (sink) VOL - - 1.0 V 

Output High Voltage, ILoad= - 200 p.A VOH 2.4 - - V 

Darlington Current Drive (Source), VO=1.5 V IOH -1.0 - -10 mA 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 10 p.A 

Port C and Port A with CMOS Drive Disabled 

Output Low Voltage, ILoad= 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 10 p.A 

Port B and Port C with Open-Drain Option 

Output High Voltage VOH 2.4 - 13.0 V 

Hi-Z State Input Current ITSI - - 20 p.A 

11.5.3 Switching Characteristics 
(Vee= +5.25 ±0.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Oscillator Frequency fosc 0.4 - 4.2 MHz 

Cycle Time (4/fosc) tcyc 0.95 - 10 p.s 

INT and TIMER Pulse Width (See Interrupt Section) tWL,tWH tcyc +250 - - ns 

RESET Pulse Width tRWL tcyc +250 - - ns 

RESET Delay Time (External Capacitance= 1.0 p.F) tRHL - 100 - ms 

INT Zero Crossing Detection Input Frequency flNT 0.03 - 1.0 kHz 

External Clock Input Duty Cycle (EXTAU - 40 50 60 % 

11.5.4 Standby RAM Characteristics (T A = 0° to 70 0 e) 

Characteristic Symbol Min Typ Max Unit 
Standby Current 

8 Bytes - 1.0 TBD 
32 Bytes ISB - 2.2 TBD mA 
64 Bytes - 3.4 TBD 

112 Bytes - 5.2 TBD 

RAM Standby Voltage VSB 3.0 5.25 5.75 V 

V ce Turn-off Rate VeCTO - - 1/100 VII's 
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11.6 MC6805P6 CHARACTERISTICS 

11.6.1 Electrical Characteristics 
(Vee = + 5.25 + 0.5 Vdc, VSS = a Vdc, T A = 00 to 70 0e unless otherwise noted) -

Characteristic Symbol Min Typ Max Unit 

Input High Voltage 
RESET (4.75~VCC~5.75) 4.0 - VCC 

(VCC<4.75) VCC-0.5 - VCC 
INT (4.75~VCC~5.75) VIH 4.0 * VCC V 

(VCC<4.75) VCC-0.5 * VCC 
All Other ,~ 2.0 - VCC 

Input High Voltage Timer 
Timer Mode VIH 2.0 - VCC+1 V 
Self-Check Mode 9.0 10.0 15.0 

Input Low Voltage 
INT VIL VSS * 1.5 V 
All Other VSS - 0.8 

RESET Hysteresis Voltage (See Figures 10,11, and 12) 
"Out of Reset" VIRES+ 2.1 - 4.0 V 
"Into Reset" VIRES- 0.8 - 2.0 

INT Zero Crossing Input Voltage, Through a Capacitor VINT 2.0 - 4.0 Vac p-p 
Internal Power Dissipation - No Port Loading VCC=5.75 V, TA=O°C PINT - 400 690 mW 
Input Capacitance 

XTAL Cin - 25 - pF 
All Other - 10 -

Low Voltage Recover VLVR - - 4.75 V 

Low Voltage Inhibit O°C to 70°C VLVI 2.75 3.5 - V 
-40°C to 85°C 3.1 3.5 -

Input Current (External Capacitor Charging Current) 
TIMER (Vin=O.4 V) - - 20 
INT (Vin=2.4 V to Vcc) - 20 50 
EXT AL (Vin = 2.4 V to V CC, Crystal Option) lin - - 10 /-LA 

(Vin=O.4 V, Crystal Option) - - -1600 
RESET (Vin=0.8 V) -4.0 - -40 

* Due to Internal biasing, thiS Input (when unused) floats to approximately 2.0 Vdc. 
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11.6.2 Port DC Electrical Characteristics 
(Vee= +5.25 ±O.5 Vdc, VSS=O Vdc, TA=Oo to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Port A with CMOS Drive Enabled 

Output Low Voltage, ILoad = 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Output High Voltage, ILoad= -10 p.A VOH VCC-1 - - V 

Input High Voltage, ILoad= -300 p.A (max.) VIH 2.0 - VCC V 

Input Low Voltage, ILoad= -500 p.A (max.) VIL VSS - 0.8 V 

Hi-Z State Input Current (Vin=2.0 V to VCC) IIH - - -300 p.A 

Hi-Z State Input Current (Vin=O.4 V) IlL - - -500 p.A 

Port B 

Output Low Voltage, ILoad= 3.2 mA VOL - - 0.4 V 

Output Low Voltage, ILoad= 10 mA (sink) VOL - - 1.0 V 

Output High Voltage, ILoad= - 200 p.A VOH 2.4 - - V 

Darlington Current Drive (Source), VO=1.5 V 10H -1.0 - -10 mA 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 10 p.A 

Port C and Port A with CMOS Drive Disabled 

Output Low Voltage, I Load = 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Input High Voltage VIH 2.0 - VCC V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITS I - 2 10 p.A 

Port B with Open-Drain Option 

Output High Voltage VOH 2.4 - 13.0 V 

Hi-Z State Input Current ITSI - 2 20 p.A 

11.6.3 Switching Characteristics 
(Vee= +5.25 ±O.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Oscillator Frequency MC6805P6 0.4 - 4.2 
MC68A05P6 fosc 0.4 - 6.0 MHz 
MC68B05P6 0.4 - 8.0 

Cycle Time (4/fosc) tcyc 0.95 - 10 p's 

INT and TIMER Pulse Width (See INTERRUPTS) tWL,tWH tcyc +250 - - ns 

RESET Pulse Width tRWL tCyc +250 - - ns 

RESET Delay Time (External Capacitance = 1.0 p.F) tRHL - 100 - ms 

INT Zero Crossing Detection Input Frequency flNT 0.03 - 1.0 kHz 

External qock Input Duty Cycle (EXTAU - 40 50 60 % 
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11.7 MC68705P3 CHARACTERISTICS 

11.7.1 Programming Operation Electrical Characteristics 
(Vee= +5.25 ±0.5 Vdc, VSS=O Vdc, TA=20o to 30 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 
Programming Voltage (Vpp Pin) Vpp 20.0 21.0 22.0 V 

Vpp Supply Current 
Vpp = 5.25 V Ipp -- - 8 mA 
Vpp=21.0 V - - 30 

Programming Oscillator Frequency loscp 0.9 1.0 1.1 MHz 

Bootstrap Programming Mode Voltage (TIMER Pin) lin= 100 p.A Max VIHTP 9.0 12.0 15.0 V 

11.7.2 Electrical Characteristics 
(Vee = + 5.25 ± 0.5 Vdc, VSS = 0 Vdc, T A = 0° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Input High Voltage 
RESET (4.75:sVCC:s5.75) 4.0 - VCC 

(VCC<4.751 VCC-0.5 - VCC 
INT (4.75:s VCC:s5.75) VIH 4.0 ** VCC V 

(VCC<4751 VCC-05 ** Vee 
All Other 2.0 - Vce 

Input High Voltage (TIMER Pinl 
Timer Mode VIH 2.0 - Vee V 
Bootstrap Programming Mode 9.0 12.0 15.0 

Input Low Voltage 
RESET -0.3 - 0.8 
INT VIL -0.3 ** 1.5 V 
All Other -0.3 - 0.8 

Internal Power Dissipation (No Port Loading. VCC=525 V, TA=O°C) PINT - 450 TBD mW 

Input Capacitance 
XTAL Cin - 25 - pF 
All Other - 10 -

INT Zero-Crossing Voltage, through a Capacitor VINT 2.0 - 4.0 Vacp-p 

RESET Hysteresis Voltage (See Figure 11) 
Out of Reset Voltage VIRES+ 2.1 - 4.0 V 
Into Reset Voltage VIRES- 0.8 - 2.0 

Programming Voltage (Vpp Pinl 
Programming EPROM Vpp* 20.0 21.0 22.0 V 
Operating Mode 4.0 Vce 5.75 

Input Current 
TIMER (Vin = 0.4 VI - - 20 
INT (Vin= 0.4 V) - 20 50 
EXTAl (Vin=2.4 V to VCC Crystal Optionl lin - - 10 p.A 

(Vin = 0.4 V Crystal Option I - -- -1600 
RESET (Vin=0.8 VI -4.0 - -40 
(External Capacitor Changing Currentl 

'Vpp is Pin 6 on the MC68705P3 and is connected to VCC in the Normal Operating Mode. In the MC6805P2, Pin 6 is NUM and is con
nected to VSS in the Normal Operating Mode. The user must allow for this difference when emulating the MC6805P2 ROM-based 
MCU. 

""Due to internal biasing, this input (when not used) floats to approximately 2.0 V. 
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11.7.3 Port DC Electrical Characteristics 
(Vee= + 5.25 ± 0.5 Vdc, VSS = 0 Vdc, T A = 0° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Port A 

Output Low Voltage, ILoad = 1.6 mA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Output High Voltage, ILoad= -10 p.A VOH VCC-l.0 - - V 

Input High Voltage, ILoad= -300 p.A (Max) VIH 2.0 - VCC+0.7 V 
Input Low Voltage, ILoad= -500 p.A (Max) VIL VSS - 0.8 V 

Hi-Z State Input Current (Vin=2.0 V to VCC) IIH - - -300 p.A 
Hi-Z State Input Current (Vin=O.4 V) IlL - - -500 p.A 

Port B 

Output Low Voltage, ILoad=3.2 mA VOL - - 0.4 V 

Output Low Voltage, ILoad= 10 mA (Sink) VOL - - 1.0 V 

Output High Voltage, ILoad= -200 p.A VOH 2.4 - - V 

Darlington Current Drive (Source), VO= 1.5 V IOH' -1.0 - -10 mA 

Input High Voltage VIH 2.0 - VCC+0.7 V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 20 p.A 
Port C 

Output Low Voltage, ILoad= 1.6 rnA VOL - - 0.4 V 

Output High Voltage, ILoad= -100 p.A VOH 2.4 - - V 

Input High Voltage VIH 2.0 - VCC+0.7 V 

Input Low Voltage VIL VSS - 0.8 V 

Hi-Z State Input Current ITSI - 2 20 p.A 

11.7.4 Switching Characteristics 
(Vee= +5.25 ±0.5 Vdc, VSS=O Vdc, TA=O° to 70 0 e unless otherwise noted) 

Characteristic Symbol Min Typ Max Unit 

Oscillator Frequency 
Normal losc 0.4 - 4.2 MHz 

Instruction Cycle Time (4/Iosc) tcyc 0.950 - 10 P.s 

INT or Timer Pulse Width (See Interrupt Section) tWL,tWH tcyc +25O - - ns 

RESET Pulse Width tRWL tcyc+ 250 - - ns 

RESET Delay Time (External Cap= 1.0 /IF) tRHL 100 - - rns 

INT Zero Crossing Detection Input Frequency tiNT 0.03 - 1.0 kHz 

External Clock Duty Cycle (EXTAU (See Figure 12) - 40 50 60 % 

11.8 I/O CHARACTERISTICS 

Figures 11-4 through 11-14 illustrate I/O characteristic data for HMOS M6805 Family devices. 
Simplified port logic diagrams are shown in Figures 11-15 and 11-16, typical input protection in 
Figure 11-17, and an I/O characteristic measurement circuit in Figure 11-18. The I/O characteristic 
curves and logic diagrams are intended to allow the system designer to interface the M6805 in a 
variety of applications where non-TTL loading conditions exist. 

A minimum specification curve (included with VOH vs 10H charts only) is provided as a guaranteed 
limit of performance under the conditions shown. The expected minimum and maximum curves in 
each figure represent the anticipated performance window under normal manufacturing and 
operating conditions. A typical curve also is illustrated indicating performance under nominal 
conditions. 
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Figure 11-14 represents the variation of 100 with temperature and VOO for a typical M6805 Family 
device. As shown 100 varies directly with VOO and inversely with temperature . 
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3. aa 
VIN (VOLTS) 

Figure 11-13. RESET Vin vs Vin 

6.aa 

15a.aar-______ ~------~------~------~------~------~------~------~ 

12a.aar-------t-------+-------+-------+-------4-------4-______ 4-______ ~ 

TYPICAL 
DEVICE 

-< 3 Qa.aar-------+-------+-------+---____ +_------~=----=~-------~----4_------~ 
-'-r-------1.--------o 

o :--
............. 

em.12I12J ........................... . - -- - -_ -r-
0..- -

3a.aar-------~------+-------+-------+-------+_------4_------4_------~· 

a.aah-______ ~ ______ ~ ______ ~ ______ ~ ______ ~ ______ ~ ______ ~ ______ ~ 
4. aa 4. 25 4. sa 4.75 5.25 5. sa 5.75 6.aa 

TAo --40C Til - 21SC 

Figure 11-14. VOO vs 100 (Variation with Temperature) 
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Port COpen-Drain 
Option (MC6805P2/P4/P6 Only) 

\ 

Port DDR 

Port Data 

IP = Input Protection 

~VDD 

f.#' Port A CMOS 
I Pullup Option 

(Not Optional 
on MC68705P3) 

Figure 11-15. Ports A and C Logic 
Diagram 

Port DDR 

Port Data 

IP= Input Protection 

Figure 11-16. Port B Logic Diagram 

PAD 1--..JV1I'v--___ -~.To I/O Logic 

V 

Vary v, 
Measure I 

Figure 11-17. Typical Input Protection Figure 11-18. 1/ 0 Characteristic 
Measurement Circuit 
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SECTION 12 
ORDERING INFORMATION 



12.4 MC68705P3 

Package Type 

Ceramic (L Suffix) 
Cerdip (S Suffix) 

12.5 CUSTOM MCUs 

Internal Clock 
Frequency (MHz) 

1.0 
1.0 

Temperature 

0° to 70°C 
0° to 70°C 

Generic Number 

MC68705P3L 
MC68705P3S 

The information required when ordering a custom MCU is listed below. The ROM program may be 
transmitted to Motorola on EPROM(s) or an MDOS disk file. 

To initiate a ROM pattern for the MCU, first contact your local Motorola representative or Motorola 
distributor. 

12.5.1 EPROMs 

The MC68705P3 EPROM MCUs programmed with the customer program may be used to submit 
the ROM pattern for the MC6805P2 and MC6805P6 devices. Note that the MC6805P2 has 1100 
bytes of ROM, the MC6805P6 has 1796 bytes of ROM, while the MC68705P3 has 1804 bytes of 
EPROM. 

The MCM2716 or MCM2532 type EPROMs, programmed with the customer program (positive logic 
sense for address and data), may be submitted for pattern generation. The EPROM must be clearly 
marked to indicate which EPROM corresponds to which address space. The recommended marking 
procedure is illustrated in Figure 12-1. 

xxx 

080 

xxx= Customer 10 

Figure 12-1. Recommended Marking Procedure 

After the EPROM(s) are marked, they should be placed in conductive IC carriers and securely 
packed. Do not use styrofoam. 

12.5.2 Verification Media 

All original pattern media (EPROMs or floppy disks) are filed for contractural purposes and are not 
returned. A computer listing of the ROM code will be generated and returned along with a listing 
verification form. The listing should be thoroughly checked and the verification form completed, 
signed, and returned to Motorola. 
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The signed verification form constitutes the contractual agreement for creation of the customer 
mask. If desired, Motorola will program one blank EPROM from the data file used to create the 
custom mask to aid in the verification process. 

12.5.3 ROM Verification Units (RVUs) 

Ten MCUs containing the customer's ROM pattern will be sent for program verification. These units 
are made using the custom mask but are for the purpose of ROM verification only. For expediency, 
they are usually unmarked, packaged in ceramic, and tested only at room temperature and 5 volts. 
These RVUs are included in the mask charge and are not production parts. Therefore, the RVUs are 
not guaranteed by Motorola Quality Assurance and should be discarded after verification is 
complete. 

12.5.4 Flexible Disk 

The disk media submitted must be single-sided, single-density, 8-inch MDOS compatible floppies. 
The customer must write the binary file name and company name of the disk with a felt-tip pen. The 
minimum MOOS system files as well as the absolute binary object file (filename .LO type of file) 
from the M6805 cross assembly must be on the disk. An object file made from a memory dump us
ing the ROLLOUT command is also acceptable. 

Consider submitting a source listing as well as the following files: filename. LX (EXORciser loadable 
format) and filename. SA (ASCII source codel. These files will of course be kept confidential and 
are used (1) to speed up the process in-house if any problems arise and (2) to speed up the user-to
factory interface if the user finds any software errors and needs assistance quickly from Motorola 
factory representative. 

MOOS is Motorola'S Disk Operating System available on the EXORciser development system. 

MDOS is a trademark of Motorola Inc. 
EXORciser is a registered trademark of Motorola Inc. 
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MC6805P2 MCU CUSTOM ORDERING INFORMATION 

Date __________________ Customer PO Number __________ _ 

Customer Company ____ _,_----------------- Motorola Part Numbers 

Address MC ______ _ 

----------------------------------- SC -------City ___ ~ ___________ State _____________ Zip _____ _ 

Country __________________________________ __ 

Phone ______________ Extension _________________ _ 

Customer Contact Person ____________________________ _ 

Customer Part Number _____________________________ _ 

OPTION LIST 
Select the options for your MCU from the following list. A 

manufacturing mask will be generated from this information. 

Timer Clock Source Internal Oscillator Input 
o Internal cf>2 clock o Crystal 
o TIMER input pin o Resistor 

Timer Prescaler Low Voltage Inhibit 
o 2° (divide by 1) o Disable 
o 2' (divide by 2) o Enable 
o 22 (divide by 4) 
o 23 (divide by 8) 
o 24 (divide by 16) Port A Output Drive 
o 25 (divide by 32) o CMOS and TTL 
o 26 (divide by 64) o TTL Only 
o 27 (divide by 128) 

Pattern Media (All other media requires prior factory approval.) 

o EPROMs (MCM2716 or MCM2532) o Floppy Disk 
o EPROM MCU (MC68705P3) o Other _______ _ 

Clock Freq. ____________ _ 

Temp. Range ____________ 00° to + 70°C (Standard) 

Marking Information (12 Characters Maximum) 

Title ____ - __ -----------------------------------

Signature ______________________________________ _ 

FIGURE 12-2. Sample Custom MCU Order Form 
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SECTION 13 
MECHANICAL DATA 

This section contains the pin assignments and package dimension for the MC68(7)05 series devices. 

13.1 PIN ASSIGNMENT 

MC6805P2 and MC6805P6 MC6805P4 MC68705P3 

Vss RESET Vss RESET RESET 

INT PA7 INT PA7 PA7 

PA6 VCC PA6 PA6 

PA5 EXTAL 4 PA5 PA5 

PA4 XTAL 5 PA4 PA4 

PA3 VSB 6 PA3 PA3 

PA2 TIMER 7 PA2 PA2 

PAl PCO 8 PAl PAl 

PAO PCl PAO PAO 

PC2 PB7 PC2 PB7 PC2 PB7 

PB6 PC3 PB6 PB6 

PBO PB5 PBO PB5 PBO PB5 

PBl PB4 PBl PB4 
PBl PB4 

PB2 PB3 PB2 PB3 
PB2 PB3 
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13.2 PACKAGE DIMENSIONS 

13.2.1 Ceramic - MC6805P2, MC6805P4, and MC6805P6 

21 

D 
15
1 

B 

14j 
A • 1 I· 

13.2.2 Ceramic - MC68705P3 

J~~ 
PLANE 

L SUFFIX 
CERAMIC PACKAGE 

CASE 719-03 

L SUFFIX 
CERAMIC PACKAGE 

CASE 719-04 

13-2 

MilliMETERS INCHES 
DIM MIN MAX MIN MAX 
A 3f}.20 35.92 1.386 1.414 
B 14.94 15.34 0.588 0.604 
C 3.05 4.19 0.120 0.165 
D 0.38 0.53 0.015 0.021 
F 0.76 1.40 0.030 0.055 
G . H48SC 0.100 BSC 
H 0.76 1.78 0.030 0.070 
J 0.20 0.30 0.008 0.012 
K 2.54 4.19 0.100 0.165 
L 14.99 15.49 0.590 0.610 
M - 100 - 100 
N 1.02 1.52 0.040 0.060 

NOTES: 
1 LEADS TRUE POSITIONED WITHIN 
. 0.25 m';' (0.010) DIAMETER (AT 

SEATING PLANE) AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF 
LEADS WHEN FORMED PARALLEL 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 35.20 35.92 1.386 1.414 
B 14.73 15.34 0.580 0.604 
C 3.18 5.08 0.125 0.200 
D 0.38 0.53 0.015 0.021 
F 0.76 1.40 0.030 0.055 
G 2.54 BSC 0.100 BSC 
H 0.76 1.78 0.030 0.070 
J 0.20 0.30 0.008 0.012 
K 2.54 4.57 0.100 0.180 
L 14.99 15.49 0.590 0.610 
M - 100 - 100 
N 0.51 1.52 0.020 0.060 

NOTES: 
1. LEADS. TRUE POSITIONED WITHIN 

0.25 mm (0.010) DIAMETER (AT 
SEATING PLANE) AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "1" TO CENTER OF 
LEADS WHEN FORMED PARALLEL. 



13.2.3 Cerdip - MC6805P2, MC6805P4, and MC6805P6 

[:::::::::::: ]J S SUFFIX 
CERDIP PACKAGE 

CASE 733-02 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 36.45 37.85 1.435 1.490 
B 12.70 15.37 0.500 0605 
C 4.06 5.84 0.160 0.230 
D 0.38 0.56 0.Q15 0.022 
F 1.27 1.65 0.050 0.065 
G 2.54 BSC 0.100BSC 
J 020 T 0.30 0.008 I 0.012 
K 2.54 I 4.06 0.100 0.160 
L 15.24 BSC 0.600 BSC 
M 5° 15° 5° 15° 
N 0.51 1.27 0.020 0.050 

NOTES 
1. DIM m IS DATUM. 
2. POSITIONAL TOL FOR LEADS 

I $ I Rl 0.25 (0.010) (M) I T I A (M)l 
3. OJ IS SEATING PLANE. 

J.-\\- ~. ~:~ A ~ND TBOI~~~~~~~~~~~~~S 

13.2.4 Cerdip - MC68705P3 

S SUFFIX 
B CERDIP PACKAGE 

CASE 733-03 

13-3 

WHEN FORMED PA'RALLEl 
6 DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5. 1973. 

MIlliMETERS INCHES 
DIM MIN MAX MIN MAX 
A 36.45 37.85 1.435 1.490 
B 12.70 15.37 0.500 0.605 
C 4.06 5.84 0.160 0.230 
D 0.38 0.56 0.015 0.022 
F 1.27 1.65 0.050 0.065 
G 2.54 BSC 0.100BSC 
J 0.20 0.30 0.008 0.012 
K 3.18 4.06 0.125 0.160 
L 15.24 BSC 0.600 BSC 
M 5° 15° 5° 15° 
N 0.51 1.27 0.020 0.050 

NOTES: 
1. DIM [J8 IS DATUM. 
2. POSITIONAL TOL FOR LEADS: 

I t I Rl 0.25 (0.010) (M) I T I A (M)I 
3. II] IS SEATING PLANE. 
4. DIM A AND B INCLUDES MENISCUS. 
5. DIM ·L· TO CENTER OF LEADS 

WHEN FORMED PARALLEl. 
6. DIMENSIONING AND TOLERANCING 

PER ANSI Y14.5, 1973. 



13.2.5 Plastic - MC6805P2, MC6805P4, and MC6805P6 

~::::::::::]l 
P SUFFIX 

PLASTIC PACKAGE 
CASE 710-02 

I A ~ iNfC t= l~ 
It I , ~'N~jLM J--'-

PLANE 

13-4 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 36.45 37.21 1.435 1.465 
B 13.72 14.22 0.540 0.560 
C 3.94 5.08 0.155 0.200 
D 0.36 0.56 0.014 0.022 
F 1.02 1.52 0.040 0.060 
G 2.54 sse 0.100 sse 
H 1.65 I 2.16 0.0651 0.085 
J 0.20 I 0.38 0.00810.015 
K 2.92 I 3.43 0.11510.135 

-'. 15.24 SSC 0.600 BSC 
M 0° 150 00 1 15° 
N 0.51 I 1.02 0.020 1 0.040 

NOTES: 

1. POSITIONAL TOLERANCE OF LEADS (01, 
SHALL BE WITHIN 0.25mm(0.010) AT 
MAXIMUM MATERIAL CONDITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 
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