




































































































































































10.3 INSTRUCTION SET

The MCU has a set of 69 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.

10.3.56 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) (8-Bit Offset) (16-Bit Offset)
Op # # Op # # Op # # Op # # {Op # # Op # #
Function Mnemonic | Code | BytesjCycles|Code |Bytes|Cycles]Code | Bytesj Cycles] Code | Bytes {Cycles| Code | Bytes |Cycles] 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 Cc7 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 Cc9 3 5 F9 1 4 E9 2 5 D9 3 6
Subtract Memory SUB A0 2 2 BO 2 4 CO 3 5 FO 1 4 [=4] 2 5 DO 3 6
Subtract Memory from A
with Borrow SBC A2 2 2 82 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 Al 2 2 B1 2 4 1 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 Ab 2 2 B5 2 4 C5 3 5 F5 1 4 E5 2 5 D5 3 6
Jump Unconditional JMP — — — BC 2 3 CcC 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
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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 68C 1 4 3C 2 6 7C 1 6 6C 2 7
Decrement DEC 4A 1 4 bA 1 4 3A 2 6 7A 1 6 6A 2 7
Clear CLR 4F 1 4 B5F 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 a4 1 4 b4 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 {FF 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 IFF 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=0...7) — — — 2en 3 10
Branch IFF Bit n is Clear BRCLR nin=0. . .7) — — - 01+ 2en 3 10
Set Bit n BSET n(n=0...7) 10+ 2en 2 7 — — —
Clear Bit n BCLR n(n=0...7) 11+ 2en 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 iInterrupt Mask Bit SEl 98 1 2

Clear Interrupt Mask Bit CLI 9A 1 2

Software Interrupt SWiI 83 1 1"

Return from Subroutine RTS 81 1 6

Return from Interrupt RTI 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 Condition Code
Bit Bit
indexed [indexed|Indexed|Set/ | Test &

Mnem |Inherent| Immediate| Direct| Extended [Relative({No Offset)} (8 Bits) [(16 Bits){Clear |Branch{ H|I[N|Z | C
ADC X X X X X X A|®IAIAL A
ADD X X X X X X A|®IA[A|A
AND X X X X X X OO A|IN| @
ASL X X X X O |GIA|A] A
ASR X X =X X QOIO|A|IA| A
BCC X o000 0
BCLR X o000 0
BCS X olo(ojol e
BEQ X IICICAK)
BHCC X ojolo(o|e
BHCS X [ ALAK 2K AN J
BHI X oj0|0j0i O
BHS X o(eio(o|e
BIH X [ AL 2N B BN J
BIL X [ LA RE BN )
BIT X X X X X X o(efA[A] @
BLO X [ R I K NN J
BLS X o000 O

Condition Code Symbols:

H Half Carry (From Bit 3) C Carry/Borrow

I Interrupt Mask A Test and Set if True, Cleared Otherwise
N Negative (Sign Bit) * Not Affected

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

Addressing Modes Condition Code

Bit Bit
Indexed |Indexed]|Indexed|Set/|Test &
Mnem |Inherent|Immediate| Direct | Extended |Relative|(No Offset) | (8 Bits) [(16 Bits)[Clear|Branch

BMC X

BMI X

| BMS X

BNE X-

BPL X

BRA X
BRN X

BRCLR X
BRSET X
BSET X

BSR X
CLL X

x

CLI
CLR X

CMP X
coM X

CPX X
DEC X

x

EOR X
INC X

JMP
JSR

LDA X
LDX X

x| x| x| x
X | x| x| x

LSL X

x

LSR

X1 x| x| x| x| x| x| x| x| x| x| x| x]x
x| x| x| x| x| x| x| x| x| >X|xfx
X x| x| x| x] x| x| x|x]|x|>x]|x]>x]x

NEQ
NOP

ORA

ROL

RSP

~|o/o OGO OG O|0|0OG O OGOGOGOG GO OGO OGO OGO O OGOGO OO IO OO T
2 IR N AN X RN A IR I IR IR IR IR I MR AN AN AR A IR IR AL A R BN AN )
V@S> > @ >OI>iI>|> 0 0 > > > > > >0|ele 0|00 000000002
(OISO S[SI>IS|> e > I>>>>>—-e|lelele|ejeje|o/e/eje|eie|N
vi®I>lele>1>>le|el0 000> -/>l0|0|0|0|e(>|>|00|0/0/0 0|0/ O

RTI

XX X[ X| X[ x
x
x
x

RTS

SBC X X X X X X

SEC

x

SE! X

STA X X X X

STX

SuB X X X X X X

Swi

TAX

TST

o oo —-|0oj0j0o- 00l
o1>0 0> I>|>l0(0>le
eo(>le0{0[>(>|>|0|l0| >0
oje/0/0>0j0/0| - >0

X)X x| x

>
x
>
x
>
[ACJE IR I AR I AN SN AN 2K )

TXA

Condition Code Symboals:
H  Half Carry (From Bit 3) C  Carry/Borrow
| Interrupt Mask /\ Test and Set if True, Cleared Otherwise
N Negative {Sign Bit) *  Not Affected
Z Zero ?  Load CC Register From Stack
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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 1X1 1X
Hi 0 1 2 3 4 5 6 7
Low 0000 0001 0010 001 0100 0101 0110 o111
10 517 5|4 3le 5|a 3 6 5
0 BRSETO | BSETO BRA NEG NEG NEG NEG NEG
0000 3 8T8} 2 BsC |2 REL |2 OIR |1 A 1X1 X
10 5]7 5|4 3
1 BRCLRO | BCLRO BRN
0001 3 8T8 ]2 8sc |2 REL|
10 5(7 5|a 3
2 BRSET1 | BSET1 BH!
0010 3 878 |2 8SC |2 REL
10 57 5|a 3le 5|a 3 6 3
3 BRCLR1 | BCLR1 BLS COM COM COM comM coM
0011 3 8T8 |2  Bsc|2 REL |2 DR |1 A 1X1 X
10 5(7 5 |a 36 5|4 3 6 5
4 BRSET2 | BSET2 BCC LSR LSR LSR LSR LSR
0100 3 8T8 |2 8SC |2 ReL [2 OiR |1 A X1 i
10 5|7 5|4 3
5 BRCLR2 | BCLR2 BCS
0101 3 8T8 |2 8scC |2 REL
o 5|7 5|4 36 5|4 3 6 5
6 BRSET3 | BSET3 BNE ROR ROR ROR ROR ROR
0110 3 BTB |2 BSC |2 REL |2 OIR |1 A X1 X
10 5|7 54 3l 54 3 6 5
7 BRCLR3 | BCLR3 BEQ ASR ASR ASR ASR ASR
om 3 878 {2 8SC |2 REL, {2 DR |1 A 1 X
10 s [7 5[4 36 5[4 3 6 5
8 BRSET4 | BSET4 BHCC LSL LSL LSL LSt LSL
1000 3 e |2 BSC |2 REL |2 o |1 A x1 X
10 5|7 5[4 3le 5|4 3 6 5
9 BRCLR4 | BCLR4 BHCS ROL ROL ROL ROL ROL
1001 3 878 |2 8scC |2 REL |2 OR |1 A X1 x
10 5 |7 5 |4 36 5 |4 3 6 5
A BRSET5 | BSETS BPL DEC DEC DEC DEC DEC
1010 3 BTB |2 8sc |2 REL |2 DIR |1 A X1 ix
10 s |7 5 14 3
B BRCLR5 | BCLR5 BMI
1011 3 878 |2 BSC |2 REL
10 5 |7 5 [4 3 5 [4 3 6 5
Cc BRSET6 | BSET6 BMC INC INC INC INC INC
1100 d 878 (2 BSC {2 REL {2 DIA |1 A X1 X
10 517 5 |a 6 ala 3 5 4
D BRCLR6 | BCLR6 BMS TST TST TST TST TST
10V B 878 {2 BSC {2 REL |2 DIR |1 A 1X1 X
0 717 5 |4 3
E BRSET7 | BSET? BiL
110 818 |2 8sC |2 REL
o 71 5 |4 3le 5 |4 3 6 5
F BRCLR7 | BCLR7 BIH CLR CLR CLR CLR CLR
nn o 8T8 |2 8SC [2 REL |2 o |1 A xi X
Abbreviations for Address Modes
INH Inherent EXT Extended IX indexed (No Offset)
A Accumulator REL Relative 1X1 Indexed, 1 Byte {8-Bit) Offset
X Index Register BSC  Bit Set/Clear 1X2 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 X2 X1 1X
8 9 A B C D E F Hi
1000 1001 1010 101 1100 1101 1m0 m Low
9 9 2 2 3[s ale 5 4|a 3
RTI SUB suB suB SUB SuUB susB 0
1 iNH 2 IMM DIR|3 EXT| 3 X2 X1} X 0000
6 6 2 2 3]s alse 5 ala 3
RTS CMP CMP CMP CMP CMP CMP 1
1 INH 2 MM DIR {3 EXT|3 X2 D ARAI X 0001
2 2 35 46 5 2] 3
SBC SBC SBC SBC SBC SBC 2
2 IMM DIR {3 EXT[3 1X2 X1 X 0010
n 10 2 2 3|5 416 5 414 3
SWI CPX CPX CPX CPX CPX CPX 3
1 INH 2 MM DIR |3 exT |3 X2 X1 {1 [ 011
2 2 3|5 4|6 5 A 3
AND AND AND AND AND AND 4
2 IMM DIR |3 EXT {3 1X2 IX1]1 1X 0100
2 2 3s a6 5 a0 3
BIT BIT BIT BIT BIT BIT 5
2 iMM DIR |3 EXT |3 X2 X141 34 0101
F] 2 306 a6 5 an 3
LDA LDA LDA LDA LDA LDA 6
2 IMM Oir |3 EXT |3 1X2 X1 |1 X oMo
2 2 a6 5]7 6 5[5 )
TAX STA STA STA STA STA 7
1 INH DIR {3 EXT |3 X2 X111 X om
2 2 2 2 3{s 4fe 5 alsa 3
CLC EOR EOR EOR EOR EOR EOR 8
1 INH |2 IMM DIR |3 EXT |3 1X2 X1 X 1000
2 242 2 315 416 5 414 3
SEC ADC ADC ADC ADC ADC ADC 9
1 INH {2 MM DIR |3 EXT |3 X2 X111 1X 1001
2 212 2 36 10 5 a|a 3
CLt ORA ORA ORA ORA ORA ORA A
1 INH |2 MM DIR |3 EXT |3 X2 X1 11 X 1010
2 2|2 2 3|5 416 5 4|4 3
SEI ADD ADD ADD ADD ADD ADD B8
1 INH |2 IMM DIR |3 EXT |3 X2 X1 {1 IX 101
2 2 2 | 3s 4 3ls 2
RSP JMP JMP JMP JMP JMP C
1 INH DR |3 EXT |3 X2 Xy [ X 1100
2 2 8 6 5 8 69 7 67 5
NOP BSR JSR JSR JSR JSR JSR D
1 INH |2 REL DIR (3 £XT |3 IX2 IX1 |t IX 1101
* 2 r 2 K ) 416 S 4 {4 3
STOP LDX LDX LDX LDX LDX LDX E
il iNH 2 IMM DIR |3 EXT |3 X2 X1 {1 X 1110
* 2 |2 2 3 5 (7 6 5|5 4
WAIT TXA STX STX STX STX STX F
U INH |1 INH DIR |3 EXT |3 1X2 X1 |1 IX nnm
LEGEND
F - Opcode in Hexadecimal
1111
Cycles, M6805 HMOS 3 -
Mnemonic > SUB 0 Opcode in Binary
Bytes 1 X 0000 ]
Cycies, M146805 CMOS — Address Mode
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SECTION 11

ELECTRICAL CHARACTERISTICS

11.1 MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee —-03to +7.0 \
Input Voltage
MC6805P2/P4/P6 (Except TIMER in
Self-Check Mode) Vin ~03to +7.0 \
Self-Check Mode (TIMER Pin Only) Vin -0.31to0 +15.0 \
MC68705P3
EPROM Programming Voltage
(Vpp Pin} Vpp -031t0 +22.0 \
TIMER Pin (Normal Mode) Vin -0.31t0 +7.0 \
TIMER Pin (Bootstrap Programming
Mode) Vin -0.3t0 +15.0 \
All Others. Vin -03t0 +7.0 \
Operating Temperature Range TLto TH
MCB805P2, P4, and P6, MC68705P3 TA 0to +70 °C
Storage Temperature Range Tstg —55 to + 150 v
Junction Temperature
Plastic {(MC6805P2, P4, and P6 Only) 150
Ceramic Ty 175 °C/W
Cerdip 175
11.2. THERMAL CHARACTERISTICS
Characteristic Symbol | Value Unit
Thermal Resistance
Ceramic — MCB805P2, MC6805P4, MC6805P8,
MC68705P3 50
Cerdip — MC6805P2, MCB805P4, MC6805P6,
MC68705P3 SIA 60 °C/W
Plastic — MC6805P2, MC6805P4, MC6805P6 72
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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, Vi and Vgt should be constrained
to the range Vgg = (Vin and Vout) =Vec.
Reliability of operation is enhanced if
unused inputs except EXTAL are tied to
an appropriate logic voltage level (e.g.,
either Vgg or Vgl



11.3 POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
TJ=TA+ (PD*8JA) (1)
Where:

TaA =Ambient Temperature, °C
0JA =Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=PINT+PPORT
PINT=ICcCcx VcC, Watts — Chip Internal Power
PpORT=Port Power Dissipation, Watts — User Determined

For most applications PPORT <P|NT and can be neglected. PPORT may become significant if

the device is configured to drive Darlington bases or sink LED loads.
An appropriate relationship between Pp and T (if PPORT is neglected) is:

PD=K=+(TJ+273° (2)
Solving equations 1 and 2 for K gives:
K =Ppe*(TA +273°C) +8A*PD2 (3

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

Vee=5.75V
Test MMD6150
Point or Equiv. 15kQ
: Test Point o———_l
40 pF 1.25kQy MMD7000 30 pF (Total)
(Total) i or Equiv. I
Figure 11-1. TTL Equivalent Test Load Figure 11-2. CMOS Equivalent Test Load
{(Port B) (Port A)
Vee=5.75V
Test MMD6150
Point or Equiv.

297 k@

MMD7000
or Equiv.

30 pF
{Total)

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

11.4.1 Electrical Characteristics

(Vcec= +5.26 £0.6 Vde, Vss=0 Vdc, TA=0° to 70°C unless otherwise noted)

(External Capacitor Charging Current)

Characteristic Symbol Min Typ Max Unit
Input High Voltage )
RESET (4.75=V (¢ =s5.75) 4.0 - Vee
{(Vce<4.75) Vee~-0.5 — Vee
INT (4.756<V(c<5.75) VIH 4.0 M vee \%
(Vce<4.75) Vee-05 * Vee
All Other 2.0 Vee
Input High Voltage Timer
Timer Mode VIH 2.0 - Vee+1 \
Self-Check Mode 9.0 10.0 15.0
Input Low Voltage
RESET Vgs - 0.8
iNT ViL Vsgs * 1.5 \
All Other Vss — 0.8
RESET Hysteresis Voltage (See.Figures 10, 11, and 12}
"'Out of Reset” VIRES + 2.1 - 4.0 \
"Into Reset” VIRES — 0.8 - 2.0
iNT Zero Crossing Input Voltage, Through a Capacitor VINT 2.0 — 4.0 Vac pp
Internal Power Dissipation—No Port Loading Vcc=5.76 V, To=0°C PINT - 400 690 mw
Input Capacitance
XTAL Cin - 25 - pF
All Other — 10 -
Low Voltage Recover VLVR - - 4.75 \
Low Voltage Inhibit 0°C to70°C Vivi 2.75 35 - \Y
—40°C t0 85°C 3.1 3.5 —
input Current
TIMER (Vjn=0.4 V) - - 20
INT (Vin=2.4 V to V) - 20 50
EXTAL (Vin=2.4 V to Vg, Crystal Option) lin - - 10 rA
(Vin=0.4 V, Crystal Option) - - - 1600
RESET (Vjh=0.8 V) -4.0 - —-40

*Due to internal biasing, this input (when unused) floats to approximately 2.0 Vdc.




11.4.2 Port DC Electrical Characteristics
(Vce=+5.25 +0.5 Vdc, V§S=0 Vdc, TA=0° to 70°C unless otherwise noted)

Characteristic T Symbol l Min l Typ l Max [ Unit
Port A with CMOS Drive Enabled
Output Low Voltage, I pad= 1.6 mA VoL - - 0.4 v
Output High Voltage, || gag= —100 #gA VoH 24 - - \
Output High Voltage, I gag= =10 pgA VOH Vee—1 — — \
Input High Voltage, || gad= —300 gA (max.) ViH 2.0 - Vee \
Input Low Voltate, 1| 5ag= —500 A (max.) VL Vss = 0.8 \
Hi-Z State Input Current (Vi =2.0 V to Vo) 1] — — 300 #A
Hi-Z State Input Current (Vin=0.4 V) i - — ~500 uA
Port B
Output Low Voltage, I gag=3.2 mA VoL — - 0.4 v
Output Low Voltage, || gad= 10 mA (sink} VoL — — 1.0 \
Output High Voltage, | gad= —200 gA VOH 2.4 — - \
Darlington Current Drive (Source), Vo=1.6V . 10H -1.0 — —10 mA
Input High Voltage VIH 2.0 — Vee \
Input Low Voltage Vip Vs — 0.8 \
Hi-Z State Input Current ITS| — 2 10 A
Port C and Port A with CMOS Drive Disabled

Output Low Voltage, l{ pad=1.6 mA VoL - -~ 0.4 \2
Output High Voltage, 1| gag= —100 gA VOH 2.4 - - \
Input High Voltage VIH 2.0 - Vee \
Input Low Voltage ViL Vss - 0.8 \
Hi-Z State Input Current ITs| - 2 10 pA

11.4.3 Switching Characteristics
(Vce= +56.26 £0.5 Vdc, Vgs=0 Vdc, TA=0°C to 70°C 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) teyc 0.95 - 10 us
“INT and TIMER Pulse Width (See Interrupt Section) WL, tWH teyc+250 - - ns
RESET Pulse Width - tRWL toyc + 250 - - ns
I WESET Delay Time (External Capacitance= 1.0 uF) tRHL — 100 — ms
INT Zero Crossing Detection Input Frequency fINT 0.03 — 1.0 kHz
External Clock Input Duty Cycle (EXTAL) - j 40 50 60 %
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11.6 MC6805P4 CHARACTERISTICS

11.5.1 Electrical Characteristics

(Vcc=+5.25 £0.5 Vde, Vgs=0 Vdc, TA=0° to 70°C unless otherwise noted)

(External Capacitor Charging Current)

Characteristic Symbol Min Typ Max Unit
Input High Voltage
RESET (4.76s V¢ =<5.75) 4.0 - Vee
__ vee<4aT®) Vee—-056 | - vee
INT (4.75=Vcc=5.75) VIH 4.0 * Vee \Y
(Vee<4.75) Vec—0.56 * Vee
All Other 2.0 - Vee
Input High Voltage Timer
Timer Mode ViH 2.0 — Vee+1 \
Self-Check Mode 9.0 10.0 15.0
Input Low Voltage
RESET Vgs - 0.8
iNT ViL Vss * 15 %
All Other Vss — 0.8
RESET Hysteresis Voltage (See Figures 10, 11, and 12)
*’Out of Reset” VIRES + 2.1 — 4.0 \
“Into Reset” VIRES — 0.8 — 2.0
INT Zero-Crossing Input Voltage, Through a Capacitor VINT 2.0 — 4.0 Vac pp
Internal Power Dissipation—No Port Loading Vcc=5.75 V, TpA=0°C PINT - 400 TBD mW
Input Capacitance
XTAL Cin - 25 - pF
All Other — 10 —
Low Voltage Recover VLVR — - 4.75 \
Low Voltage Inhibit 0°Cto70°C | VLv| 2.75 35 - \
—40°C to 80°C 3.1 3.5 —
input Current
TIMER (Vin=0.4 V) - — 20
INT (Vip=2.4V to V¢e) - 20 50
EXTAL (Vi =0.4 V, Crystat Option) lin - - 10 A
(Vin=0.4 V, Crystal Option) - - - 1600
RESET (Vi=0.8 V) -4.0 - -40

*Due to internal biasing, this input {when unused) floats to approximately 2.0 Vdc.



11.5.2 Port DC Electrical Characteristics

(Vcec= +5.256 £0.5 Vdc, V§s=0 Vdc, TA=0° to 70°C unless otherwise noted)

Characteristic | Symbol | Min [ Typ | Max | Unit
Port A with CMOS Drive Enabled
Output Low Voltage, || gad=1.6 mA VoL -~ — 0.4 \
Output High Voltage, I gad= — 100 gA VoH 2.4 — — vV
Output High Voltage, I gad= — 10 sgA VoH [Vee-1 - - \
Input High Voltage, || gad= —300 gA (max) VIH 2.0 . vVee \4
Input Low Voltage, I gad= —500 gA (max) ViL Vssg — 0.8 \
Hi-Z State Input Current (Vin=2.0 V to Vel [IT™} — — —300 A
Hi-Z State Input Current (Vip=0.4 V) e — — —500 pA
Port B
Output Low Voitage, | gad=3.2 mA VoL . . 0.4 \
Output Low Voltage, Ij gad= 10 mA (sink) VoL - - 1.0 \
Output High Voltage, 1| gag= — 200 gA VoH 2.4 — - \
Darlington Current Drive (Source), Vo=1.6V IoH -1.0 — -10 mA
Input High Voltage VIH 2.0 — vee \
input Low Voitage ViL Vss - 0.8 \
Hi-Z State input Current ITst - 2 10 A
Port C and Port A with CMOS Drive Disabled
Output Low Voltage, I gad=1.6 mA VoL . . 0.4 \
Output High Voltage, {| gad= — 100 gA VoH 2.4 ~— - \
Input High Voltage VIH 2.0 = vee \
Input Low Voltage VL Vss — 0.8 \
Hi-Z State Input Current T3] - 2 10 pA
Port B and Port C with Open-Drain Option
Output High Voltage VOoH 2.4 = 13.0 vV
Hi-Z State Input Current TS| . . 20 A
11.5.3 Switching Characteristics
(Vcc= +5.26 £0.5 Vdc, V§s=0 Vdc, TA=0° to 70°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Oscillator Frequency fosc 0.4 - 4.2 MHz
Cycle Time {4/fagc) teye 0.9 - 10 us
INT and TIMER Pulse Width (See Interrupt Section) WL tWH teyc+250 — - ns
RESET Pulse Width tRWL teyc+250 - - ns
RESET Delay Time (External Capacitance= 1.0 uF) tRHL - 100 - ms
INT Zero Crossing Detection Input Frequency fINT 0.03 - 1.0 kHz
External Clock Input Duty Cycle (EXTAL}) - 40 50 60 %
11.5.4 Standby RAM Characteristics (Ta=0° to 70°C)
Characteristic Symbol Min Typ Max Unit
Standby Current
8 Bytes - 1.0 18D
32 Bytes IsB - 2.2 8D mA
64 Bytes - 34 TBD
112 Bytes - 5.2 TBD
RAM Standby Voltage Vg 3.0 5.25 5.75 \
Ve Turn-off Rate vVeeTo - - 1/100 V/ps




11.6 MC6805P6 CHARACTERISTICS

11.6.1 Electrical Characteristics

(Vcec=+5.26 +0.6 Vdc, Vss=0 Vdc, TA=0° to 70°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
input High Voltage
RESET (4.75<V(c=<5.75) 4.0 - Vee
(Vec<4.75) Vece—-05f — vVce
INT (4.76=Vcc=5.75) ViH 4.0 * vee \Y
(Vee<4.75) Vee—-05 * Vee
All Other o~ 2.0 = Vee
Input High Voltage Timer
Timer Mode ViH 2.0 - Vee+1 \
Self-Check Mode 9.0 10.0 15.0
Input Low Voltage
iNT VL Vss * 15 \
Ali Other Vgg = 0.8
RESET Hysteresis Voltage (See Figures 10, 11, and 12)
"Out of Reset” VIRES + 2.1 — 4.0 \
"“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, TpA=0°C PINT - 400 690 mwW
input Capacitance
XTAL Cin - 25 — pF
All Other — 10 —
Low Voltage Recover VLVR - - 4.7 \
Low Voltage Inhibit 0°Ct070°C | Vipyi 2.7 35 - \
—40°C to 85°C 3.1 3.6 —
Input Current (External Capacitor Charging Current)
TIMER (Vin=0.4 V) - - 20
INT (Vjn=2.4 V to V() - 20 50
EXTAL (Vin=2.4 V to V¢, Crystal Option) tin - - 10 rA
{Vin=0.4 V, Crystal Option) - - - 1600
RESET (Vjn=0.8 V) -4.0 - —40

*Due to internal biasing, this input (when unused) floats to approximately 2.0 Vdc.




11.6.2 Port DC Electrical Characteristics

(Vcc=+5.25 £0.5 Vdc, Vgs=0 Vdc, Tao=0° to 70°C unless otherwise noted)

Characteristic | Symbol [ Min | Typ | Max | Unit
Port A with CMOS Drive Enabled
Output Low Voltage, I gad= 1.6 mA VoL — — 0.4 \
Output High Voltage, l| gad= — 100 gA VOH 2.4 — - \
Output High Voltage, || gad= — 10 pA VoH |Vce-1 - - \2
Input High Voltage, 1| gad= —300 A {max.} VIH 2.0 - Vece v
Input Low Voltage, I gad= —500 pA (max.) ViL Vss - 0.8 \
Hi-Z State Input Current (Vin=2.0 V to V¢¢) lIH - - —300 A
Hi-Z State Input Current (Vi =0.4 V) lIL - = —500 A
Port B
Output Low Voltage, | gad=3.2 mA VoL — — 0.4 \
Output Low Voltage, I oad= 10 mA (sink) VoL — = 1.0 \
Output High Voltage, I gad= ~200 gA VOH 2.4 - - \
Darlington Current Drive (Source), Vo=1.5V 10H -1.0 — -10 mA
Input High Voltage VIH 2.0 - Vce \
Input Low Voltage VIL Vss — 0.8 \
Hi-Z State Input Current ITs| — 2 10 A
Port C and Port A with CMOS Drive Disabled
Output Low Voltage, || gad=1.6 mA VoL — — 0.4 4
Output High Voltage, || gad= — 100 pgA VOH 2.4 — - \
Input High Voltage VIH 2.0 — vee \
Input Low Voltage ViL Vss — 0.8 \
Hi-Z State Input Current ITs] — 2 10 A
Port B with Open-Drain Option
Output High Voltage VOH 2.4 - 13.0 \
Hi-Z State Input Current ITsi — 2 20 nA
11.6.3 Switching Characteristics
(Vee=+5.256 +£0.5 Vde, Vss=0 Vdc, TA=0° to 70°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Oscillator Frequency MC6805P6 0.4 - 4.2
MCB8A05P6 fosc 0.4 - 6.0 MHz
MC68B05P6 0.4 - 8.0
Cycle Time (4/fqogc) teye 0.95 - 10 us
INT and TIMER Pulse Width (See INTERRUPTS) WLAWH | toyc+250 - = ns
RESET Pulse Width tRWL toyc+ 250 -~ — ns
RESET Delay Time (External Capacitance= 1.0 xF) tRHL - 100 - ms
INT Zero Crossing Detection Input Frequency fINT 0.03 — 1.0 kHz
External Clock Input Duty Cycle (EXTAL) - 40 50 60 %

11-8




.=

11.7 MC68705P3 CHARACTERISTICS -

11.7.1 Programming Operation Electrical Characteristics

(Vce= +5.25 £ 0.5 Vde, Vgsg=0 Vdc, TA=20° 10 30°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Programming Voitage (Vpp Pin) Vpp 20.0 21.0 22.0 Y
Vpp Supply Current
Vpp=5.25V Ipp - - 8 mA
Vpp=21.0V - - 30
Programming Oscillator Frequency foscp 0.9 1.0 1.1 MHz
Bootstrap Programming Mode Voltage (TIMER Pin) l; =100 A Max VIHTP 9.0 12.0 156.0 v
11.7.2 Electrical Characteristics )
(Vce=+5.25 £0.5 Vdc, Vss=0 Vdc, Tao=0° to 70°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Input High Voltage
RESET (4.75=V¢c=5.75) 4.0 - vVee
_ lvge<am Vce—-05 — Vee
INT  (4.76=V¢(=5.75) VIH 4.0 * % vee v
(Vee<4.75) Vee-05 | ** Vee
All Other 2.0 - Vee
Input High Voltage (TIMER Pin}’
Timer Mode ViH 2.0 - vVee \
Bootstrap Programming Mode 9.0 12.0 15.0
Input Low Voltage
RESET -0.3 - 0.8
INT ViL —-03 ** 1.5 \
All Other —0.3 - 0.8
Internal Power Dissipation (No Port Loading, Vcc=5.25V, To=0°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 Pin)
Programming EPROM vpp* 20.0 21.0 22.0 \Y
Operating Mode 4.0 Vee 575
Input Current
TIMER (Vi=0.4 V) - - 20
INT  (Vip=04V) - 20 50
EXTAL {Vin=2.4 V to Vg Crystal Option) lin - — 10 wA
(Vin=0.4 V Crystal Option) - - — 1600
RESET (Vi=0.8 V) —4.0 - —40
{External Capacitor Changing Current)

*Vpp is Pin 6 on the MCB8705P3 and is connected to V¢ in the Normal Operating Mode. In the MC6806P2, Pin 6 is NUM and is con-
nected to Vgg 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

(Vcc= +5.25 +0.5 Vdc, Vss=0 Vdc, TA=0° to 70°C unless otherwise noted)

Characteristic | Symbol | Min [ Ty | Max Unit
Port A
Output Low Voltage, I| gad=1.6 mA VoL - — 04 \
Output High Voltage, l{ gag= — 100 gA VOH 2.4 - - \
Output High Voltage, I pad= — 10 zA VoH Vee-1.0 - - \
Input High Voltage, I gad= —300 gA (Max) VIH 2.0 — Vee+0.7 v
Input Low Voltage, I gad= —500 pA (Max) Vi Vss - 0.8 V.
Hi-Z State Input Current (Vi,=2.0 V to Vce) IIH - - —300 rA
Hi-Z State Input Current (Vin=0.4 V) liL — — —500 wA
Port B
Output Low Voltage, If gag=3.2 mA VoL - - 0.4 \
Output Low Voltage, I gag= 10 mA {Sink) VoL - — 1.0 \
Output High Voltage, 1| gad= —200 A VOH 24 - - \
Darlington Current Drive (Sourcel, Vo=1.5 V loH * -1.0 - —10 mA
Input High Voltage VIH 2.0 — Vee+0.7 \%
Input Low Voltage VL Vss - 0.8 \
Hi-Z State Input Current 175} — 2 20 rA
Port C
Output Low Voltage, || gag=1.6 mA VoL — — 0.4 \
Output High Voltage, I gad= — 100 pA VoH 2.4 — - \
Input High Voltage ViH 2.0 - Vece+0.7 \%
Input Low Voltage VL Vss - 0.8 Y
Hi-Z State Input Current TS| — 2 20 A
11.7.4 Switching Characteristics
(Vcg= +5.26 +£0.5 Vdc, Vss=0 Vdc, TA=0° to 70°C unless otherwise noted)
: Characteristic Symbol Min Typ Max Unit
Oscillator Frequency
Normal fosc 04 - 4.2 MHz
Instruction Cycle Time (4/fygc) teye 0.950 - 10 us
TNT or Timer Pulse Width (See Interrupt Section) WL tWH | teyc+250 - - ns
RESET Puise Width TRWL toyc + 250 -~ - ns
RESET Delayb Time (External Cap=1.0 uF) tRHL 100 - - ms
INT Zero Crossing Detection Input Frequency fINT 0.03 - 1.0 kHz
External Clock Duty Cycle (EXTAL) {See Figure 12} - 40 50 60 %

11.8 1/0 CHARACTERISTICS

Figures 11-4 through 11-14 illustrate 1/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 |/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 VQH vs IQH 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 IDp with temperature and Vpp for a typical M6805 Family
device. As shown Ipp varies directly with Vpp and inversely with temperature.
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SECTION 12
ORDERING INFORMATION

This section contains detailed information to be used as a guide when ordering an MC68(7)05P
series device.

12.1 MC6805P2
Internal Clock
Package Type Frequency (MHz) Temperature Generic Number
Ceramic (L Suffix) 1.0 0° to0 70°C MC6B805P2L
1.6 0° to 70°C MC68A05P2L
2.0 0° to 70°C MC68B05P2L
Plastic (P Suffix) 1.0 0° to 70°C MC6805P2P
1.5 0° to 70°C MC68A05P2P
2.0 0° to 70°C MC68BO5P2P
Cerdip (S Suffix) 1.0 0° to 70°C MC6805P2S
1.5 0° to 70°C MC68A05P2S
2.0 0° to 70°C MC68B05P2S
12.2 MC6805P4
Internal Clock
Package Type Frequency (MHz) Temperature Generic Number
Ceramic (L Suffix) 1.0 0° to 70°C MC6805P4L
Plastic (P Suffix} 1.0 0° to 70°C MC6805P4P
Cerdip (S Suffix) 1.0 0° to 70°C MC6805P4S
12.3 MC6805P6
' Internal Clock
Package Type Frequency (MHz) Temperature Generic Number
Ceramic (L Suffix) 1.0 0° to 70°C MC6805P6L
1.6 0° to 70°C MC68A05P6L
2.0 0° to 70°C MC68B05P6L
Plastic (P Suffix} 1.0 0° to 70°C MC6805P6P
1.5 0° to 70°C MC68A05P6P
2.0 0° to 70°C MC68B05P6P
Cerdip (S Suffix) 1.0 0° to 70°C MC6805P6S
1.6 0° to 70°C MC68A05P6S
2.0 0° to 70°C MC68B05P6S
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12.4 MC68705P3

Internal Clock

Package Type Frequency (MHz) Temperature Generic Number
Ceramic {L Suffix) 1.0 0° to 70°C MC68705P3L
Cerdip (S Suffix) 1.0 0° to 70°C MC68705P3S

12.5 CUSTOM MCUs

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 MCB805P2 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 EPROMSs, 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 ID

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.

12.6.4 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 MDOS 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 code). 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.

MDOS 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
MC

Address
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 ¢2 clock O Crystal
O TIMER input pin 0O Resistor
Timer Prescaler Low Voltage Inhibit
O 2° (divide by 1) O Disable
0O 2' (divide by 2) O Enable

[J 22 (divide by 4}
O 2 (divide by 8)

O 24 (divide by 16) Port A Output Drive
0O 2° (divide by 32) O CMOS and TTL
[J 2¢ (divide by 64) O TTL Only

O 2’ (divide by 128)

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

0 EPROMs (MCM2716 or MCM2632) O Floppy Disk
O EPROM MCU (MC68705P3} O Other

Clock Freq.

Temp. Range [30° to +70°C (Standard) 0O —40°to +85°C

Marking Information {12 Characters Maximum)

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
Vssl1e /' fiReser vgs 1 /' xhneser Vssih ® ./ 28 RESET
INT [ 2 27{iPA7 iNTQ 2 27 i PA7 iNT Q2 27 PA7
Vee 3 26[1PA6 veell 3 26 [1PAG veels 26[) PAG
EXTALO 4 25[1PAS EXTALQ 4 25 [1 PAB EXTAL[]4 25F) PAS
XTALL 5 4[IPas XTALD & 24 ﬂ PA4 XTAL{]5 24[] PA4
numl] 6 23[1PA3 vsgl} 6 23 [ PA3 verlle 23[1PA3
TIMERT] 7 2[PA2 TIMER[ 7 22 [1PA2 TIMER(]7 2 jPAz
pcol] 8 21flPAl pcol 8 210 PA1 pco]s 21f PA
pcil] o 20[PA0 PC1 20 {1 PAO rciffe 20 gPAo
pc2f]10 19{1 PB7 pc2l] 19 [1 PB7 rc2ff0 193 P87
pc3f]11 18[1PB6 pca(] 18 (1 PB6 pcaf]n 18[) PB6
paof]i2 17[1pB5 pBo[ 17 [1PBS peod12 17 PBS
Pe1[13 16{1PB4 PB1(] 16 ] PB4 reif]13 16[) PB4
pB2[]14 1501PB3 PB2] 5P Pe3 pe2f]14 150 P83
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13.2 PACKAGE DIMENSIONS
13.2.1 Ceramic — MC6805P2, MC6805P4, and MC6805P6

28 s
_[ L SUFFIX
P B CERAMIC PACKAGE
‘L CASE 719-03
=.—‘_.A ﬁJ[
[ [ ——
_&_ l
JL AL
Hel I— —l I—- DJ,— SEATING ‘/LM J—lL
PLANE
13.2.2 Ceramic — MC68705P3
28 15 L SUFFIX

CERAMIC PACKAGE

CASE 719-04
B8

. N
SEATING ‘/b—M J L—

PLANE

13-2

MILLIMETERS| _INCHES
0iM [ MIN_] MAX_| MiN_| MAX |
A_|35.20 | 3592 [ 1.386 | 1414
B [ 1494 [ 1634 {0,688 | 0.604
C_ | 3.05 120 [ 0165
0 | 038 015 [ 0.021

.76 | 1.40 ] 0.030 0,055 |
G| 2538sC 100BSC |
H | 076 ] 178 | 0.030 ] 0.070
3 | 020 ] 0.30 | 0.008 | 0.012 }
K | 254 | 419 [0.100 | 0.165
L {1499 | 1549 [0.590 | 0610
M - [0 | - | i
N | 1.02 | 1.52 ] 0,040 | 0.060

NOTES:

1. LEADS, TRUE POSITIONED WITHIN
0.25 mm (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 | 3520 [ 3592} 1386 | 1414
B | 14.73 | 15.34 | 0.580 | 0.604
4 3.1 5.08 | 0.125 | 0.200
D] 03 0.53 | 0.015 | 0.021
F 0.7 1.40 | 0.030 | 0.055

G 2.54 BSC 0.109 BSC
H | 07 .78 | 0.030 | 0.070
J 0. .30 | 0.008 | 0.012
K| 2 4.57 | 0.100 | 0.180
L | 1499 | 1549 [ 0.590 | 0.610

M - 100 - 100
N | 051 ] 152 ] 0.020 | 0.060

NOTES:

1. LEADS, TRUE POSITIGNED WITHIN
0.25 mm (0.010) DIAMETER (AT
SEATING PLANE) AT MAXIMUM
MATERIAL CONDITION.

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



13.2.3 Cerdip — MC6805P2, MC6805P4, and MC6805P6

2

AANNANNNMANNAN
% 15

S SUFFIX
CERDIP PACKAGE
CASE 733-02

1 14
A A A VAV IV IEVILV VALV LYV

13.2.4

i

Cerdip — MC68705P3

A

]

!
S

[

HL *lGl‘“ FJL —’”‘ﬁD

I_IN—
1

Jl_N
._—'r

.

g

S SUFFIX
CERDIP PACKAGE
CASE 733-03

1
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MILLIMETERS
MIN | MAX

INCHES
MIN | MAX

36451 37.85] 1.435| 1490

1270 | 1537} 0500 0.605

4.06 | 584 | 0.160] 0.230

038 | 0.56 | 0015] 0.022

127 | 165 | 0050f 0065

2.54 BSC 0.100 BSC

0.20 | 030 [ 0.008] 0012

254 | 406 | o100 0.160

15.24 BSC 0.600 BSC

50 T 150 1 50 T 150

o
Zgr—xc_n-nuﬂwhg

051 | 1.27 ] 0.020] 0.050

NOTES:

1.0 1S DATUM.

2. POSITIONAL TOL FOR LEADS:
IEE PG Y

3. 1S SEATING PLANE.

4. DIM A AND B INCLUDES MENISCUS.

5 DIM L. TOCENTER OF LEADS
WHEN FORMED PARALLEL.

6. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5,1973.

MILLIMETERS
MIN_| MAX
36.45 | 37.85
12.70 | 15.37
406 | 584
038 | 0.56
1.27 | 1.65
2.54 BSC
020 | 030
3.18 | 4.06
15.24 BSC
50 [ 150
051 [ 127

INCHES
MIN | MAX
1435 1490
0.500 | 0.605
0.160] 0.230
0.015] 0.022
0.050 [ 0.065
0.100 BSC
0.008] 0.012
0.125] 0.160
0.600 BSC
50 [ 150

0.020 | 0.050

z|2|r|x|e|o|n|o|a|e|>

NOTES:

1. DIM IS DATUM.

2. POSITIONAL TOL FOR LEADS:
(317035000 ®[TIAG]

3. 1S SEATING PLANE.

4. DIM A AND B INCLUDES MENISCUS.

5. DIM -L- TOCENTER OF LEADS
WHEN FORMED PARALLEL.

6. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5,1973.




13.2.5 Plastic — MC6805P2, MC6805P4, and MC6805P6

D
o)

rﬁ-ﬁ-"-ﬁ-’m—"m’-“m&-—[

l

1
VUV VVUVUUVUV ULV VY

rC

e - F.H. Ay

¥
K

SEATING
PLANE

P SUFFIX
PLASTIC PACKAGE
CASE 710-02

—— | ]

!
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— [MILLIMETERS] _ INCHES
| oim[ MIN_| MAX
A 1 3645] 37.20
8 | 1372 (1822
c | 394 s,
p_| 036 5]
0zl 18
G | 25485C
W | 1651 296 | ©
J | 020] 038
K | 72921 343 -
L_| 1524 BSC | 0600 BSC
M| 00 ] 15 [ ®© [ 160
N | 0511 1.02 o.oz"‘T‘u 0.040
NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
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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