MC6802
MC6808
MC6802NS

MICROPROCESSOR WITH CLOCK AND OPTIONAL RAM

The MC8802 is-a monolithic 8-bit mlcroprocessor that contains all-the
registers and accumulators of the present MC6800 plus.an internal clock
.oscillator and driver-on the same chip. In addition, the MC6802 has 128
bytes of on-board RAM located. at hex addresses $0000 to SO07F. The
first 32 bytes of RAM, at hex addresses $0000 to $001F, may be retained
in a-low. power -mode by. utilizing V. standby; thus, facilitating
memory retention during a power-down'situation.

The MC6802 is completely software compatible with the MCB800 as

well as the entire MB800 family of parts.-Hence; the MC6802 is expand-
able to 64K -words.

The MCB802NS is |dent|cal to the MC6802 W|thout standby RAM
feature. ‘The MCB808 is identical tothe: MC6802 without on-board
RAM. . ‘

MOS

(N-CHANNEL, SILICON
DEPLETION;

| WITH CLOC ,N “OPTIONAL RAM

; © L SUFFIX
® - On-Chip. Clock Circuit CEHAM!C PACKAGE
® 128x8 Bit On-Chip RAM CASE 718
@ 32 Bytes of RAM are Retalnable
@ Software-Compatible with the MC6800
® Expandable to 64K Words _

@ Standard TTL-Compatible’ lnputs and Outputs
® 8-Bit Word Size
o R P SUFFIX
® 16-Bit Memory Addressing PLASTIC PACKAGE
® Interrupt Capability CASE7M
PART NUMBER DESIGNATION BY
MCB802 - MC6808 -
- (1.0 MHz) {1.0 MHz) z)
PIN ASSIGNMENT
MC68A02 -‘MCB8A :
(15 MHz). (1.5 M vsst @ /" awbmeser
MC68B02 HALTQ2 39fexTAL
(2.0 MHz) MR 3 BOXTAL
RQf 4 kY1
™ L MICROCOMPUTER \/MA[ 5 36[1 RE**
vVee vee - Vee NMille 3Vece Standby*
_ S BAll7 MOR/W
1 veells 33100
< .
Counter/ - MC6846 RO Al - AOE 9 32 JD] .
Timer l/Q ROM [/O Timer » MR Al E 10 31 'JD2
S0 faYMA VMA HALT 1= T Az2[n 30 D3
: Clock -
. 2 k Bytes ROM — B RE [*— A3 290004
10 1/0 Li ST R/AW T
o nes _ MC6802. NMI re— A4[}13 28105
3:Lines Timer R ) MPU BA e
DO-D7 DO-D7 : a5 4 27[1 06
- - EXTALI— a6l 26107
’ ]
. A7l16 [ A15
-—{CP2 AO—A‘IO,‘ - ; ;
Contro‘{ op] cst AD-A15 AQ-A15 XTAL , re 24 g Al4
l _t—] As s 23f1A13
This bloék'dmgram shows a typical cost effective microcomputer. The MPU is A0 19 20 A12
the center of the microcoputer system and is shown in a minimum system inter= " A11[20 210 Vgs
facing with-a ROM combination chip. It is not intended- that this system be Co _
limited to this function but that it be expandable with other parts in the M6800 ~ *Pin 36 must be tied to 5 V on the 6802NS
Microcomputer family. : **Pin 36'must be tied to ground for the 6808
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MC6802¢ MC6808¢ MC6302NS

' MAXIMUM RATINGS

put contarns crrcurtry to protect the

nputs agalnst damage dus’ to high' ‘static

“¥oltages or. electrlc fields; however,; it is ad- .

= Vi ‘vised: that normal. ‘precaiitions be " taken -to

N ToTE Fan 3av0|d applrcatron.of any: voltage higher than
al “rated = 'voltages -to ‘this.- high-

! 'rmpedance crrcmt Relrabrlrty of operatron is

1enhanced if: unused mputs are tied to an af

"‘Operatrng Temperature: Rang
Storage Temperature‘

‘OWER CONSIDERATIONS

The average chrp Junctlon temper tu 2C can be obtalned from
Ty= TA+ (PD'9JA)

Where :

3 negl‘ected)7‘is: ‘;
e {2)

o , (3)

v can be determrned from equatron 3 by measurlng PD (at equnlbnum)

i alu S Of PD and TJ can be obtarned by soIvrng equatrons (1) and (2) iteratively forany

Where K isa constant pertalnrng:t
“foraknown TA Usmg thrs alu
value of: TA : :

MOTOROLA Semiconductor Products Inc. -




OPERATING TEMPERATURE RANGE

Device Speed Symbaol Value Unit
MC6B802P,L (1.0 MHz) T 0to +70 oc
MCB802CP,CL (1.0 MHz) -40to +85 -
MC68A02P, L {1.5 MHz) TA Oto +70 o¢
MCB8A02CP,CL {1.5-MHz) —-40to +85
MC68BO2P,L (2.0 MHz) T 0to +70
MC68B02CP,CL {2.0 MHz) A ~40to +86 1
MCBB02NSP, L (1.0 MHz2) TA Oto +7 0C
MC6808P,L (1.0 MHz) '
MC68A08P,L (1.5 MHz) °C
MC68B08P, L (2.0 MHz)
DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vdc +5%, Vgg=0, TA=0 to 70°C, unl
Characteristic Symt Max Unit
. Vee
Input High Volitage Vée \
Input Low Voltage Vgg+0.8 \
Input Leakage Current (Vi =0105.25 V, Vo =max) 2.5 uA
Qutput High Voltage
(Load= —205pA, Voo =min) - v
ULoad= — 146 A, Voo =min) o—
(lLoad= — 100 A, Vcc = min) -
Output Low Voltage (|| pad= 1.6 mA, Vcc = min} Vss+0.4 v
Internal Power Dissipation (Measured at T =0°C) 1.0 W
AR EERE
Standby Current IsgB - - 8.0 mA
Capacitance #
Vin=0, TA=25°C, f=1.0 MHz) D0-D7 Cin - 10 12.5 pF
Logic Inputs, EXTAL - 6.5 10
AQ-AT5, R/W, VMA | Cout - - 12 pF
*in power-down mode, maximu issipation is less than 42 mW.
#Capacitances are periodically sz rather than 100% tested.
CONTROL TIMING OV 5%, Vgg=0, To=T| to TH, unless otherwise noted) ‘
MCB802NS, | MC68A02 | MC68B02
Characteristics Symbol MC6808 MCG6BA08 MC68B08 | Unit
Min | Max | Min | Max | Min | Max
fo 01 110 [01] 16 |01 | 20 [ MHz
fxTaL | 1.0 1 40 | 10| 6.0 [10| 80 | MHz
Oscillator Frequency 4xfg 04 140 | 04| 60 (04| 80 | MHz
Oscillator Start Up Time tre 100 — 100 — 100 — ms
tocessor Controls (HALT, MR, RE, RESET, TIRQ NMI)
Processor Control Setup Time ) tPCS 200 - 140 - 110 — ns
Processor Control Rise and Fall Time tPCr,
{Does Not Apply to RESET) t':gf I i B Bl B I

3
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M06802°MC6808-M06802NS

VBUS TIMING CHARACTERIST S

el Mﬁ?&%ﬁS*"aM'cssAoz_ ‘MCesB02 |
Svmbol | ycopng | MOSBADB | MCBBBOG | Uni
Cosec = Mind [ -Maxi | Min | Max: [‘Min: | Max |
Citgye |10 [ 107 oes7| 10 {05 | 10 ] us
- | PWEL|.450 .|:6000 | 2807 |:500G" [ 210" 5000 | ns
17 PWeg ] 450 :[-9500: | 280 ["9700-] 220 | 9700
oyl s = = T 20
Clotal 20 200 =20
tAvl o[ 160 | = 47100 — |60

Ident
Number

" |cyclé Time
| PulserWidth;:

| Pulse Width,ETHigh™ .
Clock Rise:and Fall Time
Address Hold “Time:

of & w|mfis

| Non- Muxed Address Valid Time 1o E (See Note 5) S

£~

170 ‘Read Data Setup Trme iy
#18."..'| Read Data Hold Time..
19 17| Write ‘Data. Delay Tire
¢ 20| Write Data Hold Time o
297 [ Usable Access Time; (See Note 4) .

236 . — ns

. FIGURE2 = BUS TIMING

Y

R/W, Address — |3
(Non-Muxed): = 7=

* 'Read Data
‘Non-Muxed:_

[

A 1

' Write_ Data i
Non-Muxed:_

,
H,.

grams-are not executed from on- board RAM TAV1 “applies. 1 programs areto be stored and executed from on- board HAM TAV2 ap-
For-normal-data storage in:the:on- board RAM: thrs extended delay does not apply: Programs cannot be executed from on-board
\M when usmg A and B parts (MC68A02 MC68A08 MCESSBOZ MC68BOB) On-board RAM:-can be used for data storage with all parts.

MOTORLA Semrconductor Prodrrcls Inc. - '



FIGURE 3 — BUS TIMING TEST LOAD

475 V
RL=2.2 kg
. MMD6150
C=130 pF for DO-D7, E Test Point or Equiv
=90 pF for AG-A15, R/W, and VMA '
=30 pF for BA
R=11.7 k@ for DO-D7, E . MMD7000
=16.5 k& far AG-A15, R/W, and VMA or Equiv.
=24 kQ for BA
FIGURE 4 — TYPICAL DATA BUS OUTPUT DELAY FIGURE 5 — TYPICAL READ/WRIT :
‘ versus CAPACITIVE LOADING ADDRESS OQUTPUT DELAY versus C, E LOADING
0T 71— 1 71 v 800 ——T—T—
b 10H=-206 pA max @ 2.4 V L IQH =-145 A max @ 2.4 V
500_|0L=148mAmax@0.4\/ igL=1.6mA max @ 0.4V
Vge=50V : ‘ 500 vgp=5.0Vv
L Ta = 25°C , T | Ta=25°C
5 400 Z 400 !
= o Address, VMA
w
= = =
F 300 o s =
< < ]
e 1 o L ——TrAW
o 200 /r a
100
0 CL i?clude§ straylcapacitlance C| includes stray capacitance

i} 100 200 300 400 500 600
CL. LOAD CAPACITANCE (pF)

200 300 400 500 500
CL, LOAD CAPACITANCE (pF}

FIGURE 6 — EXP D BLOCK DIAGRAM

5 A9 A8 A7 A6 AD A4 A3 A2 A1 AO
8 7 16 14 T 22 N 10
Qutput
Buffers
I — 7 1
! RAM = le—136 RAM Enable
| Control |
| |
T T
i 32 Bytes 1#—+36 V(¢ Standby
——————— 1
[l
i 96 Bytes I' Not Available
| 3 < on MCE808
e — o — e — —
Program ‘Program
rupt (NME) - 6~—~—3»  Clock Counter Counter |
HALT ‘2—»| .Instruction
bt Request (RQ) 4—a»|  Decode Stack Stack
and Pointer .4 Pointer |
EXTAL 39— Control
XTAL 38— index Index
Bus Available 7 - Register H Register |
Valid Memory Address - 5 ~&—]
Read/Write (R/W) 34 Accumulator
L] .
Instruction Accumulator
Register B
Condition
Code
Register
1]
Vee=Pin 8 Data |
Ve =Pin 35 for MCB802NS Buffer ALU
Vss=Pins 1,21 '
Vgg=Pin 36 for MC6808 ¢ ¢ i ¢ ¢ ¢ ¢ ¢
26 27 28 29 3 32

D7 D6 D5 D4 D3 D2 D1 DO

MOTOROLA Semiconductor Products Inc.
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MC68020MC6808MCB802NS

A general block dlagram of the MCB802:is shown in _7|gu:re;
+6," As shown; the number and: conflguratlon of. the registers. -
are the'same as:for the MC6800.:The' 128><8 bit: RAM* has

been addedto the basic MPU The flrst 325 bytes can be e~

tained durlng power—up and power ~down ¢
RE signal. : .
The. MC6802NS IS |dent|ca| to the MC6802 except for the :
standby feature on: the: flrst 32 ‘bytes of RAMThe standby i
feature does not exist ‘on the MCGBOZNSfand th p|n335
must be tied to 5 V. SE . CebL e
The MC6808 is identical to the MC6802 except for on-' i
‘board RAM. Since thie MC6808 ‘does not -have on-board
- RAM pin' 36 must betied to ground aIIowmg the processor to g
utilize up to 64K bytes of external ‘memory.”
The MPU has :three 16:bit registers and three 8 bit
reg|sters avallable for use by the programmer (Flg re )*.; e

ndmons via the S

PROGRAM COUNTER

The program counter is a:two byte (16 blt) reglster that
~ pomts to:the current program address S :

 STACK POINTER | st |
The stack pointer is.a ‘two- byte reglster that contalns the: -

dddress ‘of ‘the next available logation'in ‘an ‘external -push-

down/pop-up stack Thls stack |s normally a random acceSS', B

*If programs are not executed: from on: board RAM TAV1 appltes If. progra ¥

plies. For'normal data storage in the on-board: RAM this extended del

when usmg A and B parts (MCGBAOZ MC68A08 MC68BOZ and MC68BO8). On board RAM:can'be used for data storage with all parts.

* FIGURE 7 — PROGRAMM

MPU REGISTERS

]read/wnte memory that may have any locatlon {address)
- -thatiis convenient:in those applications that require storage

e must be non volatlle

INDEX “REGISTER

' : : store data or a 16-bit mémory address for the inde!
i of:-memary addressmg

© ACCUMULATORS

" hold operands and results from- a
: (ALU)

v CONDITION CODE REGIST ;

»Arlthmetrc Logic Unitég

" testable con

MODEL OF THE MICROPROCESSING UNIT

of |nformat|on in ‘the-stack When power. is lost, the stack

The irdex register‘i's' a two byte register that is usé

The MPU ¢contains two 8-bit ‘accumul are used to

it 7.(C),; and Half Carry from bit 3
ndition Code Register-are used as
for the conditional branch instructions.
mask bit(1): The unused bits.of the Con-

OVerflow (V), Carr
(H). These: blts

Bit4is the.

L ows the:order of saving the microprocessor
}Ihln the stack

o be stored and executed from on-board RAM, TAV2 ap-
ROt apply.’ Programs cannot be executed from on-board RAM

. ACCA -

Accumiulator A

e

G ”_' ACCB: ‘Accumulator B E

o

]

index Register

i j Program:Counter

: Stac,k Pointer

S
-0

ke
‘ o

‘:s'P_;'
AT 0
1>1 HETIN c

Condition Codes
Register

o l' Carry (From Bit:7)

—Zaro

_' MOTOROLA Semiconductor Products Inc.

Ovarfiow

~ Negative
Interrupt

Half Carry (erom Bit'3)




FIGURE 8 — SAVING THE STATUS OF THE MICROPROCESSOR IN THE STACK

SP = Stack Pointer
CC = Condition Codes (Also calied the Processor Status Byte)
ACCB = Accumulator B
ACCA = Accumulator A
IXH = Index Register, Higher Order 8 Bits
IXL = Index Register, Lower Order 8 Bits
PCH = Program Counter, Higher Order 8 Bits
PCL = Program Counter, Lower QOrder 8 Bits

Proper operation of the MPU requires that certain control
and timing signals be provided to accomplish specific func-
tions and that other signal lines be monitored to determine
the state-of the processor. These control and timing signals
are similar to those of the MC6800 except that TS
1, ¢2 input, and two unused pins have been €
and the following signal and timing lines have b

RAM Enable (RE)

Crystal Connections EXTAL and XTAL

Memory Ready (MR)

Ve Standby

Enable ¢2 Output (E)

Sixteen pins are used
capable of driving opi
lines do not have

used for the data bus. It is bidirectional,

transfefring “data to and from the memory and peripheral
devi ‘also has three-state output buffers capable of
d e standard TTL load and 130 pF.

a bus will be in the output mode when the internal
is'accessed and RE will be high. This prohibits external
data entering the MPU. It should be noted that the internal
RAM is fully decoded from $0000 to $007F. External RAM at
$0000 to $007F must be disabled when internal RAM is ac-
cessed.

HALT

When this input is in the low state, all activity in the
machine will be halted. This input is level sensitive. In the
HALT mode, the machine will stop at the end of an instruc-

@ MOTOROLA Semiconductor Products Inc.
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]

33333 3 3 3
]

m-2

Stack

n, bus available will be at a high state, valid memory ad-
ress will be at a low state. The address bus will display the
address of the next instruction.

_ To ensure single instruction operation, transition of the
HALT line must occur tpCS before the falling edge of E and
the HALT line must go high for one clock cycle.

HALT should be -tied high if not used. This is good
engineering design practice in general and necessary to en-
sure proper operation of the part.

READ/WRITE (R/W)

This TTL-compatible output signals the peripherals and
memory devices whether the MPU is in a read (high) or write
{low) state. The normal standby state of this signal is read
{high). When the processor is halted, it will be in the read
state. This output is capable of driving one standard TTL
load and 90 pF.

VALID MEMORY ADDRESS (VMA)

This output indicates to peripheral devices that there is a
valid address on the address bus. In normal operation, this
signal should be utilized for enabling peripheral interfaces
such as the PIA and ACIA. This signal is not three-state. One
standard TTL load and 90 pF may be directly driven by this
active high signal.

BUS AVAILABLE (BA} — The bus available signal will nor-
mally be in the low state; when activated, it will go to the
high state indicating that the microprocessor has stopped
and that the address bus is available {(but not in a three-state
condition). This will occur if the HALT line is in the low state
or the processor is in the WAIT state as a result of the execu-
tion of a WAIT instruction. At such time, all three-state out-
put drivers will go to their off-state and other outputs to their
normally inactive level. The processor is removed from the.




MC6802¢ MC6808e MCB802NS

AIT state by th occurrence of a maskable (mask bi tion'ofa routlne to: ‘the‘processor from its reset con-
‘ ) n tion: All the hlgher order address lines will be forced high.
~or the restart, ‘the last two (SFEFE, $FFFF) Igcations in
memeory erl be used‘to. load the:program that is addressed
v ihe program counter:: Durlng the restart routine; the inter-
rupt mask bit isset and must be reset befare the MPU can be
lnterrupted by: TRQ.: Power—up and:reset timing and power-
down sequences are showrnin Frgures 9-and 10, respectiveh
RESET when brought |ow must be held low.at Ieast i

‘ reglster, progra‘
: code reglster are stored

causmg an erroneous reset (less th
‘This may cause |mproper MPU o i
reset. : :

' |s low.:
A nomlnal 3 kQ pullu

tinstruction that is bemg executed ‘
NMI S|gnal The |nterrupt mask-bit in

This |npu'[ is used 10 reset start the, MPU from'a - - i ’ode reglsters are stored away 6n the stack. At the
power-down condltlon esultm ' * fail ol eng CyCIe a16 bit vectormg address whrch is Iocated

U 1o branch to'an |nterrupt service routine in memory.
Anominal 3 k2 pullup resistor to Ve should be used for
wire-OR and optlmum control of lnterrupts NMI may be tied

Option 1
(See Note Below)

: Option-2
(See Figure 10 for
.- Power-down Condition)




directly to Ve if not used.

Inputs TRQ and NMI are hardware interrupt lines that are
sampled when E is high and will start the interrupt routine on
abwEfmbwmgﬂmcomMmmnofm1mﬂmmmn

Figure 11 is a flowchart describing the major decision
paths and interrupt vectors of the microprocessor: Table 1
gives the memory map for interrupt vectors.

TABLE 1 — MEMORY MAP FOR

INTERRUPT VECTORS
MSVector s Description
$FFFE | $FFFF Restart
$FFFC | $FFFD | Non-Maskable Interrupt
$FFFA | $FFFB Software Interrupt
$FFF8 | $FFFQ Interrupt Request

FIGURE 11 — MPU FLOWCHART

-

vee

FIGURE 10 — POWER-DOWN SEQUENCE

Fetch. Instruction

;

Execute
Instruction

¥

Execute

Interrupt Routine

Y

NMT TRQ

$FFFC
$FFFD

$FFF8
$FFF9

Y

Y

9
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f  MC68020 MC6808¢ MCB802NS

FIGURE 12 — CRYSTAL SPECIFICATIONS

e ok Gy o Cout
3.8 MHz [ n o 27ipF i e 27 pF
SOAMHz e 22.pF 22 pF
L iBiMHzZ +20°pF L 200pF L
18 MHz: S8 pFis

7 Crystalloading

s =

M AAA

e 8

o
I(._

: * Nominal Crystal Parameters*

8.0:MHz
2040 0
46 oF

02 pF | 0.01-0.02 pF

>20K-

S ‘3;58'M|-I'z S 2.0 MHz &
Regaloo 0 T s00 03
CO.f. . 8B pF v | i BBPF
CC1il- 0015 pF, | 0:026 pF
Q] K] >3K

. *These are representative AT

‘ ) érallgl resonance crystal parameéters only.
i Crystals of iother-ypes.o N g

-also. be used. |

E Signal is Wired Apart from 38 Pin
: and 39 Pin

L MOTOROL A"lzs‘ém‘icéndudtor Prfbd@ctsfnc.




FIGURE 14 — MEMORY READY SYNCHRONIZATION

4xfy
Oscillator

EXTAL

XTAL %_

MC6802 -
MR o <

SN74L574

FIGURE 15 — MR NEGATIVE SETUP_J EQUIREMENT

E Clock Strete

The E clock will be stretched at end of E
referenced to the fall of E. If the tpcg se
tegral muitiples of % cycles.

te cycle during which MR negative meets the tpcg setup time. The tpcg setup time is
not met, E will be stretched at the end of the next E-high % cycle. E will be stretched in in-

Resuming E Clocking

tpCcS [&—>}tpcs fe—>}tpcs le—>tipcs

Ji

The E clock will resume normal aperation at the end of the % cycle during which MR assertion meets the tpcg setup time. The tpCS setup time
is referenced to transitions of E were it not stretched. If tpcg setup time is not met, E will fall at the second possible transition time after MR is
asserted. There is no direct means of determining when the tpcg references occur, unless the synchronizing circuit of Figure 14 is used.

@ MOTOROLA Semiconductor Products Inc.
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MPU INSTRUCTION SET

- The |nstruct|on set has 72 dn‘ferent instructions.. Included
iare blnary and dectmal arithmetic, logical, shift, rotate, load, »
“store, conditional or uncondltlonal branch,. intérrupt and
. 'stack manipulation instrictions (Tables 2 through 6). Thein-
. struction set is the same as that for the MC6800.

'the low state, RAM is dlsabled T_,
1o dlsable readlng and A ’

. cycles. before VCC goes below
RAM enable must be tled low

C6808. RE should be";'f}
not used: s

1 MPU ADDRESSING MODES

There are seven address modes that C‘

_; : Rt by a pro-
“be crystal controlled These connectlons are for a parallelr»_ Vgrammer with the addressmg ‘mode af “both the
resonant fundamental crystal {see- Flgure 12). (AT “Cut) AL e type of instruction and the coding wit iinstruction. A

vdwude—by-four cxrcun has been added sova' ‘MHz crystal may ©o summary of the addressmg modas for:

ot ticular instruction -
_ canbefoundin Table7 along»

associated instruction

; system An example of: the crystal CII‘CUIT ayout is shown |n, : ~“execution-time that is given: ne-cyeles. With a bus
Figure-13.Pin 39 may. be’ driven’ externally by: a TTL: |nput . frequency of 1 MHz, thest would be microseconds.
signal four times: the requlred E clook f quenc “Pi Sk C e

" ‘be grounded. . ACCUMULATOR (AC(
2 An:RC. network is® not dlrectly usable ashd frequency‘f' T ST accumulat :
sourceon pins 38and 39 An RC network type,TTL orCMOS; = accumulato
oscillator will: work wellias: Iong as th TEL :
.drlves thé on- chlp osctllator L e
“LC.networks.are- not recommen d 1o b used in: place of‘fi;'.
' fthe crystal: o ' ’
- If an‘external clock is: used it rnay not e,halted for more :
Tthan tpw¢L The: MC6802 MC6808 and MC6802NS are.:
: dynamic- parts-except: for the |nternal RAM; and requnre the s
: Texternal clock to retaln |nformat|on P s

X) ADDRESSING
a dressmg, either accumulator A or
Rled These are one-byte instructions.

eeRESSING _ :
te ‘addresstng, the operand is‘contained in the

operand |n the second: and third bytes:of the in-
jon, The MPU‘addresses-this locatron when it fetches
mmediate. instriction:for executlon These are two- or
€e- byte |nstruct|ons

: ‘ MEMORY READY (MR) A..DIRECT ADDRESSING

: In direct: addressmg the address. of the:operand is contain-
ed in‘the 'second byte of the instruction. Direct addressing
i allows the user to d|rectly address the lowest 256 bytes in the
- machine, i.e:, locations-zero through-266. Enhanced execu-
CTion times are achleved ‘by storing-data in these locations. In
“‘most conflgura'nons ‘it:shoulid be a random -8CCess memory.
e These are. two byte mstructlons '

used. Th|s is“necessary. to .'ens

part. A maximum: stretch is tcy 'EXTENDED ADDRESSING

A T extended addressmg, the address gontained in the se-
-~ ‘cond byte of the instruction is used.as the higher eight bits of
‘the: address of the operand. The third byte of the instruction
. is:used as the lower eight bits of the address for-the operand.
~-This is-an absolute address in memory These are. three -byie
flnstructlons : :

ENABLE (E) =
! This pln supplles the ¢

AINDEXED ADDRESSING :
‘In |ndexed addressmg, the address contained .in the se-
“‘cond: byte of the instriction is added tothe: index register’s

W o ““lowest eight bits i in the MPU: The carry is then added to the
n:of data.in thls portlon of; the RAM on: a power-up,, o

: ’ o “higher order gight bits of the index register.. This result is
power-down or standby condltlon is: guaranteed Maxmum.:: 5 vthen used to address memory.. The modified-address is held

current drain at VB maximum is ISBB : F-or the MC6802NS, “ina temporary address. reglster s0 there is no change to the
- this pln must be connected to VCC |ndex reglster These are two byte mstructlons

- - ’T‘ * MOTOROLA }‘Sé_rﬁicenduc'torfPrdducts Ine.




IMPLIED ADDRESSING

In the implied addressing mode, the instruction gives the
address (i.e., stack pointer, index register, etc.). These are
one-byte instructions.

RELATIVE ADDRESSING
In relative addressing, the address contained in the second

TABLE 2 — MICROPROCESSOR INSTRUCTION SET — ALPHABETIC SEQUENCE

byte of the instruction is added to the program counter's
lowest eight bits plus two. The carry or borrow is then added
to the high eight bits. This allows the user to address data
within a range of — 125 to + 129 bytes of the present instruc-
tion. These are two-byte instructions.

ABA Add Accumulators CLR Clear . PUL Pull Data
ADC Add with Carry CLv Clear Overflow ROL
ADD Add ‘ CMP Compare ROR
AND Logical And COM . Complement ATI
ASL Arithmetic Shift Left CPX Compare Index Register RTS
}ASR Arithmetic Shift Right DAA Decimal Adjust
BCC Branch if Carry Clear DEC Decrement
ggg gram: i; gafl'y Set DES Decrement Stack Pointer
ranch if Equal to Zero DEX Decrement index Register
BGE Branch if Greater or Equal Zero EOR Exclusive OR 9 ge: Igterr';‘ljpt Mask
BGT Branch if Greater than Zero xclustve et Lvertiow
BHI  Branch if Higher INC'  Increment Store Accumulator
. . Store Stack Register
BIT Bit Test INS increment Stack Poi Store Index Registe
BLE Branch if Less or Equal INX increment Index R SUB  Subtract X hegister
BLS Branch if Lower or Same M SWI Soft Int
BLT  Branch if Less than Zero JMP - Jump oftware Interrupt
BMI Branch if Minus JSR Jump to Sub TAB Transfer Accumulators
BNE Branch if Not Equal to Zero LDA Load Accumulator TAP Transfer Accumulators to Condition Code Reg.
BPL Branch if Plus LDS Load,Stack" Pointer TBA Transfer Accumulators
BRA Branch Always LDX , i TPA Transfer Condition Code Reg. to Accumulator
BSR Branch to Subroutine LSR TST Test
BvC Branch if Overflow Clear NEG A TSX  ° Transfer Stack Pointer to Index Register
BVS Branch if Overflow Set » NO No Operation LXS Transfer Index Register to Stack Pointer
CBA Compare Accumulators Inclusive OR Accumulator Al Wait for Interrupt
CLC Clear Carry
CLI Clear Interrupt Mask Push Data

MOTOROCLA Semiconductor Products Inc.
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" ADDRESSING MODES

ACCUMULATOR AND MEMORY INSTRUCTIONS -

Push‘Data i

Pull Data

A < Mgp, SP.-1 = 5P
B'--Mgp, $P:—1-+8P"
SP+1 - 8P Mgp = A

B " :BODLEAN/ARITHMETIC OPERATION .COND. CODE REG.
: . “|. DIRECT: | VINDEX "2 IMPLIED (AN register lahels 5(a(3[2({1]n
DPERATIONS. . MNEMONIC | 0F. <0 opb i s : =|or ~ = - fefer to contents} HEvN]z[v e
Add . :ADDA: L2 ABE 2 ¥ AFM=A tle
: e ADDB; 24 BB 3 B+M:B Ile
Add Acmitrs CABA 18721 | Arg—A : tle
Add with Carry . - CADCA A w2 5007 8O 4B [ A+M+ AL e
: : : S B - PR O . P I B+M+C-B e
And 2 A4%.5:0 2|84 T4 3 oo
: . 2 TEATEY 2 FAg 3 oo
BitTest” 12 o507 BEE e a3l ele
o 2 52 P53 ole
Clear SoleRia a R e 3 sle
N g 4F.72 ol
s 5F .2 »| &
Compare ;. YN SRR I TR S 1 1
: 2|1 5 o2 P a3 e
Compare Acmitrs ] N ) HERB
Complement; 1's 63702737563 : THLIN
: | 43 elelt|t|R]S
[T R 53 .2: ofe]l|t[R]S
Complement; 2's 60572707076 '3 . sle]t @@
*(Negate) B R I § oo [1DD
50 2 sie| 111 @@
Decimal Adjust, A ; J9 2 sle[1]H 1@
Decrement BA 7 %
co T (D
Exclusive OR 21,9837 .2 [ AB; 5 . 2 ]
: e 2('08:37.2 | E85 R
increment? ) : 6C T ®
: i o (®)
Load Acmitr. LOAA. i[78642: 2 963 2 | ABs6 R
L LDAB:" | €62/ 2706 .3 .2 "€ R
Or, Inclusive ORAA-|BA 22| '8A 372 | BA 5 R
w2 2 |DA 3+ 2| EAL 6. B+M-B R
-
-
-

Ratate Left

Rolaie'nighl :.v,:

Shift Left, ‘Arithmetic - ©;

‘Shih,Right, Arilhmgiic . :
Shift Right; Logict

Stare Acmilrz
Subtract ..

Subiract A¢

ST
TSTA
STSTB"

G2

N

NN RN

o
[
@
N
IS

60 7.2

o«
>
P

[N

o e e ;

16

56

Tag -

58

a1
57

"

54

K
a7

a0

5D

8P+ 1SPMgp - B

" )
1 ab Lo - oo
1] B b7 T B0
S S REEERa
A a b Do i)
1 B'~E'b7'-h0v
M R
Yo AP D e O~ 0
1] 8 [ b7’ b0
ER o
LA E:EDIEEDJ~D,
LI I R b0 [RE
Mo -
11 A 0~ - 0
1] g b7 b e
A )
B M
AL MCA
1 B-M-8
A BA
A-M=CHA
B~ M= CieB
1 A B
R B BivA
M- 00
1 Aa-o00
1| B~00

e e o e e 0 D M s e e e 8 8 8 8 o e e

=)

pay=y
Ag

LEGEND: ", sl
Operalion Code (Hexadecimall;
~. “Numberof MPU. Cycles;
= - 'Number of Program Bytes;
Arithmetic Plus;
= Arithmetic Minus;
' Boolean AND;

Mgp . Contents of memory Iotation pointed to-be Stack:Pointer; ;.

- Note = Actumulator-addressing: mode in,struc‘:liyons are i'l']clu‘ﬂéd in the columi for IMPLIED addressing:

gc i mef

BaoleanInclusive 0R;
Boalean Exclusive OR;
Complement ol M;"

“Transfer: inta;
- Bit = Zefo;
. Byte’="Zero;

CONDITION CODE SYMBOLS:

Half-carr\'} from bit 3;
{ntercupt-mask
' Negative (sign hit)

Zero {byte)

Dverflow; 2's complement
Carry from bit 7 ;

Reset. Always

Set Always

v Doz~

Not. Affected -

I..I........'....’.....‘.'.'.,.‘.‘.‘....'."‘....

=

N e e e e e e e e e s A e e e i G @ @ B S er e o e e o e 4 e

< xmmmm««~wazx@@@ucf‘\r\ﬁ

Ll I = A R R I T et R I R S T B I I B T B S I R I I B T Y

Séinicbnductdr ProdU'cts Inc.

Test and set if true, cleared otherwise




TABLE 4 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS

COND. CODE REG.

IMMED DIRECT INDEX EXTND IMPLIED 5|4|/3(2(1(0
POINTER OPERATIONS MNEMONIC | OP | ~| = | 0P| ~| ={0P |~ | =|0P|~ | =|OP| ~ | = BOOLEAN/ARITHMETIC OPERATION [H(I|N|Z|V|C
Compare ndex Heg CcPX 8C | 3 3C| 4| 2 |AC|6 | 2 |RC|5 |3 XH-M XL-(M+1) L] '@ ! °
Decrement Index Reg DEX 03| 4 |1 X-1-X LAR I L
Decrement Stack Pntr DES 41411 SP-1—8P LR ] ®
Increment Index Reg INX 084 [1 X+1—X ° .
Increment Stack Pntr INS Njé |1 SP+1-~S8P ° ele|e
Load Index Reg LDX CE| 3] 3|DE{ 4| 2 |EE|6|2|FE|5 (3 M~ Xy, (M + 1)~ X ! L]
Load Stack Pntr LDS 8E | 3| 3-|9E{ 4| 2|AE|6 | 2]|BE|5 |3 M- SPy, (M +1) 5P | L]
Store Index Reg STX DF{ 5|2 |EF|7 | 2|FF|6]3 XH =M, X~ (M+1) ! L
Store Stack Pntr STS 9F 15| 2 |AF|T7 | 2iBF| 6|3 SPH =M, SPL—{M+1 ! e
Indx Reg — Stack Patr TXS B[4 11 X~1-§P ® L
Stack Pntr — Indx Reg TSX 30041 SP+1—X ® e
TABLE 5 — JUMP AND BRANCH INSTRUCTIONS
COND. CODE REG.
RELATIVE INDEX EXTND IMPLIED 5043 l2 (1|0
OPERATIONS MNEMONIC OP |~ #|0QP| ~ | #|0OP|~| # OP|~ BRANCH TEST H| I [N|[Z|V]C
Branch Always ‘BRA 2014 |2 Naone /o0 e|le|o0fe
Branch If Carry Clear B8CC 2414 |2 c=0 el o el ole|e
Branch If Carry Set BCS 25| 4 |2 C=1 ¢elo |0 |o0le e
Branch If = Zero BEQ 271 4 |2 Z=1 e o|0o 0|00
Branch If = Zero BGE 21 4|2 N®V=0 e o|o0| 006 |e
Branch If > Zero BGT 2E| 4|2 Z+(N@V)=0 o/ 0o |e| ole|e
Branch If Higher BHI 22142 C+2=0 e oo 0 0|
Branch If < Zero BLE 2F | 4|2 Z+(N@Vi=1 e o6/ o 06|l 0@
Branch If Lower Or Same BLS 23|42 & C+Z=1 6  o|slo|e|o
Branch If < Zero BLT 20412 N@V=1 e 0olo 0|l e s
Branch If Minus BMI 281 4|2 N=1 ¢ o086 0ol o|e
Branch If Not Equal Zero BNE 264 |2 Z=0 e o el 0|60
Branch If Qverflow Clear BVC 28 1.4 v=10 el o ol o|e|o
Branch If Overilow Set BVS 291 4, v=1 o| o(e| ol e o
Branch if Plus BPL 2A N=0 el o|e| e| e
Branch To Subroutine BSR 8 el ool 0|0 e
Jump JMp 6E|- 4| 2| 7E 3 } See Special Operations el ol e ol 0| e
Jump To Subroutine JSR AD| 8| 2|8BD| 9|3 (Figure 16} el e e/ ol oo
No Operation NOP 012 |1 Advances Prog. Cntr. Only el 2/ 0| 0| 0|0
Return Fram Interrupt R 3B |10 1 10;
Return From Subroutine Ils5 |1 el oo afoele
Software Interrupt JF |12 (1 See Special Uperations o| |0 a0 |8
Wait for Interrupt |9 |1 (Figure 16) e @ e a|le|e

@ MOTOROLA
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{BitC).

CEXTND ],

L JMPJUMP: -

: “RTI RETURN FROM INTERRUPT.v

{Bit v)f‘

7 BitG):

1o EK= ot

= Mam Program
8D=BSR:

‘Next:Main Instr:

Subruuune

“interrupt Prugram.
3B ERTI

_OPERATIONS

(n+21H:
el L

jand [0+.2) Farmn €2 0

tack:Pointer After Execution.: .

i Stacks

i “spt [+ H

R (sl

n+2 Formed From ln+2| H and [n+ 2}

Slal:yk' :

TINX#K

":ml-u_

(e

n
CnEd
N+

K

- RC

~ Condition Code

“Acmite B

“Acmitr A

[ Index Register (X3)

““Index Register (X );

PCH:

PCy:

.COND: CDDE REG.

: ‘(‘S'Furmﬂed’ From SyandSp)

iz

Subroutine
1st Subr. Instr.

", Subrautine
15t Subr: instr

Main Program
1 7e=dmp
Ky = Next Address
K = Next Address;

Next Instruction

- Main ‘Program

Next Main [nstr:

Main Program

Next Main. Instr.

. = Cheded | T e S D
- -OPERATIONS.. 0P = |[BOOLEAN OPERATION|-H | 1 :[ 0|z [ v ¢
|- Clear Carry 02 b o1l CL o ole e[ @R}
»','Clearlnterrupt Mask -2 Ak 0= o R e e8] ele
Clear ﬂverﬂo 215 S0V e e | @ |R| @
< Set Carry! 2430 Syec o llel e el e]s
“|“ St Interrupt Mask 2ol s olslelelele
*|."Set. Dverflow 21 IR eleololelsle
‘Acmltr A—>C[:H 20T A—>CCR | e (12) 2 -
CCH—>AchtrA 2] CCR—>A ' o|s | o le | ole

; '(Not cleare if prevmusly set )

(Bit V)v’ ~Test: Operand b3 10000000 pnor 10. execunon

(Bit'V) . Test: Operand = 01111111 prlor to executlon'? [
S{Bit V). Test Set equal to-result uf N@C after shn‘t has uccurred

70 (i),
8 {Bit VI
9. (BitN) Y
207 (Al
11 (Bith)
1205 (Al

(Blt setif test is true and cleared mherwme)

Test: Sign bit of most Slgnlfltaﬂt (MS) byte =17

"Test 2's complement overflow from subtraction of  MS bytes?

Test: Result Iess than zero? {Bit15=1)

“Load Condition Cade Regmer from Stack: (See Speclal Operations)
Set'when interrupt-occurs. If previously set, a Non-Maskabla

Interrupt is required to exit the wait state.

Set éécurding 10 the! contents

of ‘Accumulator A.




TABLE 7 — INSTRUCTION ADDRESSING MODES AND ASSOCIATED EXECUTION TIMES

(Times in Machine Cycle)

pai|duwi
paxapu|
‘papualx3
pang
ajeipaww |

X00v

(puesadQ |enqg)

annejay
paijdus)
paxapu|

~ papuaix3
yaua
aleIpawIw |
X022V

(puesedQ ienQ)

sonoevt e el ovNaANeeo e sV NeTTD

ORI 60 © 81N~ 06 0 60D 0 6 6ONIMNID 8¢ 0 06 06 ¢ 0@

INC
INS
INX

e & 0 0 0 8T
N o ¢ e 0 06 5 O
e~ 6 o
VT TOO 0 @

sNmm o e e e

ction being executed, except following

time is 12 cycles from the end of
| instruction. Then it is 4 cycles.

BNNNN @ ¢ @ @

°
.
.
.
°
.
.
.
.
°
e
s
.
.
o
LB
.
°
e
2
.
.
2
°
.
2
.
O

LI B JRaVEaVi J

X
X
X
X
X
X

ductor Products Inc.
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5 'j MOTOROLA Sernicenductor Products Inc.

UMM RY OF CYCLE—BY-CYCLE’TOPERATION*_{ e
.~ Table 8 provrdes a detarled descnptlon ofthe. formatron li' 1. -as the;control 'program?"is executed, The information is
“present on the address buis; data‘bus: valid' memory address i categorized .in groups according to addressing modes and
line (VMAY};.and the read/wrlte I|ne (R/W) dunng each cycle‘v s numberof'cycles per instruction.:{in general, instructions
for each:instruction: i : : “with the same addressrng mode and number of cycles ex-
This: informationis’ useful |n companng actual Wlth ex- e seutein t_he same manner, exceptions.are indicated in the
pected results durlng debug of both software and hardware : “table: ) : ,
e ~ “TABLE 8 — OPERATIONS SUMMARY
‘Address Mode S ,‘ yi ,: o ST R/W
: and Instructions. [Cycles |\ . # . 27 "Address Bus' " Line
. IMMEDIATE L R e i .
ADC EOR.: Ch S 0T Op Code Address L 1 Op Code
AND ORA 2| 2 | 1| Opcodenddress+1 d
‘BIT.. SBC o e e e ‘
‘CMP  SUB: Draleal o B e
CPX Sl 1 11| Op Code Address - 1 :
oy -3 |2 |1 | opcCode Address+ 1 Perand Data (High Order Byte)
e B T B 1 op Code Address +2 perand Data (Low Qrder Byte)
DIRECT i e - : '
ADC EOR ol e "‘;O,,pbrcede‘kAddressv . Op Code
v zﬁg '5,2/2 : 3 - 2 1 1{:0p Code Address +. 10 Address of Operand‘.A
BIT - SBC ' e I Address ofOperand 1. Operand-Data
CMP “SUB i nh ‘ R
:CPX. S e Op Code’ Address 1. | OpCode’
tgi gl 2 | : j,iOp Code Address + 1 15| [Address of Operand
ool Bl g ’Address of Operand 1 Operand Data (High Order Byte)
el die *17.| Operand Data (Low Order Byte)
STA LA 1° | OpCode
g : 2 1| Destination Address
Sl 3l 0 4 irrelevant Data (Note 1)
v S 0. | Data from Accumulator
STS y BNk ode Address. . . 1 | OpCade
VST‘X 2'. p Code Address + 1 1 Address of Operand
-5 g 3 d‘dress of Operand 1.5 | Irrelevant Data (Note 1)
' 'Address of Operand 0 Register Data (High Order Byte)
Address of Operand + 1 0 Register Data (Low Order Byte)
INDEXED : PR s ;
JMP - 1o |- Op Code Address’ 1" | OpCode -
gt / Op Code Address+1 1 | offset
3 : ~-y|ndex Reglster i 1| Irrelevant Data (Note 1)
P L : F;"Index Register Plus Offset (w/o Carry) 1. | Ifrelevant Data (Note 1)
B - Op Code Address 1 Op Code*
2 Op Code Address + 1 1| Offset
S _1lndex Register 1 Irrelevant Data (Note 1)
: 4 f Ifidex Register Plus Offset (w/o Carry) - Irrelevant Data (Note 1)
G ’Index Register Plus Offset . 1 Operand Data
ENEE Op, Code Address. 1 Op . Code
o Pl . :‘Op Code Address * 1 1 Offset i
: : 3: ' Index Reglster 1 Irre_levant Data (Note 1)
4 “Index Reglster Plus Offset (w/o Carry) 1 Irrelevant-Data (Note 1}
: 5}_" -{7:Index Reglster Plus Offset - : 1 Operand Data {High Order Byte)
6 ,:Index Regrster Plus Offset + 1 1 Operand Data {Low Order Byte)




TABLE 8 - OPERATIONS SUMMARY (CONCLUDED)

Address Mode : Cvcle VMA : R/W )
and Instructions . Cycles #.| Line Address Bus Line Data Bus
INHERENT (Continued) e :
WAI - 1. 1 |0Op Code Address 1 | Op Code ]
2 1. |Op Code Address + 1 1 | Op Code of Next Instruction
3 | ' 1 |[Stack.Pointer 0 | Return Address {Low Order Byte) -
4 1 |Stack Pointer — 1 0 | Return Address (High Order Byte}
9 5 ‘ 1 .| Stack Pointer — 2 0 | index Register {Low Order Byte)
6 1 ' |Stack Pointer — 3 . 0| Index Register {High Order BY
7 1. |Stack Pointer —‘4 0 | Contents of Accumulator
.8 1. |Stack Pointer — 5 0 | Contents of Accumula
9 1 |Stack Pointer — 6 1 . gister
RTI | 1. |Op Code Address 1
-2 1 [Op Code Address + 1 1
'3 | 0 [Stack Pointer 1
-4 1 |[Stack Pointer +.1 1 ond. Code Register from
10 5 1. | Stack Pointer + 2 1 of Accumulator B from Stack
6 1. |Stack Pointer-+ 3 intents of Accumulator A from Stack
7 1 |Stack Pointer + 4. Sindex Register from Stack (High Order
. Byte)
8 1= | Stack Pointer +5 ‘Index Register from Stack (Low Order
: _ Byte)
<] 1 [Stack Paointer + 6 Next |nstruction Address from Stack
(High Order Byte)
10 Stack Pointer + 7 Next Instruction Address from Stack
(Low Order Byte)
Swi 1. 1 |[Op Code
2 1 |Irrelevant Data (Note 1)
-3 0. | Return Address (Low Order Byte)
4 0 | Return Address (High Order Byte)
5 0 | Index Register (Low Order Byte)
12 L6 0 | Index Register (High Order Byte)
: 7 0 | Contents of Accumulator A
8 tack Pointer — 6 0. | Contents of Accumulator B
Stack Pointer — 6 0 .| Contents of Cond. Code Register
Stack Pointer —7 1 | trrelevant Data (Note 1)
Vector Address FFFA {Hex) 1 | Address of Subroutine (ngh Order
: Byte}
Vector Address FFFB (Hex) 1 | Address of Subroutine {Low Order
' Byte)
. RELATIVE
BCC ' BHI .BNE 1 1. | Op'Code Address 1 { Op Code
Be BLE ek a | 2| 1 |0opCodeAddress+1 1 | Branch Offset
BGE BLT 3 0 | Op Code Address + 2 1 | Irrelevant Data {Note 1)
BGT ‘ 4 0 | Branch Addréss 1 | trrelevant Data {Note 1)
BSR 17| 1 |OpCode Address. 1 [ Op Code
2 1. | Op Code Address + 1 1 | Branch Offset
3 ‘0 [Return Address of Main Program 1 | Irrelevant Data (Note 1)
8 4 .| 1 {Stack Pointer ) - 0 | Return Address {Low Order Byte)
»' 5 1. | Stack Pointer — 1 0 | Return Address {High Order Byte)
6 0 | Stack Painter — 2 1 | Irrelevant Data {Note 1)
7 0- | Return Address of Main Program 1 | Irrelevant Data {Note 1)
8 0 | Subroutine Address (Note 4) 1" | Irrelevant Data {Note 1)

NOTES:

1. If device which is addressed during this cycle uses VMA, then the Data Bus will go to the high-impedance three-state condition.
. Depending on bus capacitance, data from the previous cycle may be retained on the Data Bus.

2. Data is ignored by the MPU.

3. For TST, VMA=0 and Operand data does not. Change

4,°MS Byte of Address Bus= MS Byte of Address of BSR instruction and LS Byte of Address Bus=LS Byte of Sub-Routine Address
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Address o

“rand Instructions : _Data Bu_“sv .

EXTENDED (Contmued)v‘

sTS
: fsTx

ress of Operand (H|gh Order Byte)
Addr vss of Operand (Low Order Byte)
1| rrelevant Data (Note (IR
) - | Operand Data (High Order Byte)
: Operand Data {Low Order Byt

Op Code

S ,?'Address of Subroutme(

g 'Returvn Addre

= : Retdr Add“ ‘Order.Byte)
eleva ote.1) -1
a (Note 1)

vre%se Subroutme (Low Order Byte)

, INHERENT

vABA.?:DAA SEC:
ASL: DEC..:8 :
ASR:INC:- ;
J'CBA LSR ' TAB:
|:CLC - NEG-:TAP
CLI - NOP“TFBA
CLR ‘ROLTPA .1+
A CLV-"ROR:TST ol
SCOM: 'SBA .07

OpCode of Next:Instruction

Thinst

T'oes, Op Code Address

‘DEX.

Op Code
"Op Code of: Next Instructlon" :
AN wel Irrelevant Data (Note 1

' f‘lrrelevant Data (Note ,‘I_l.

FPSH :|./Op Code’ :
ol Ea AOp Code’ of Next Instructlon
Accumulator Data S

: Accumulator:‘Data e

-Op Code Ere

“lPUL i
LT Op Code of Next lnstructron

:lrrelevant Data (Note: 1y

Staek"Pointer:+ 1 : ”:Operand Data fromi Stack

Op Code Address {-Op:Code - . T
“Op Code of Next lnstructlon

. Irrelevant Data (Note 1)

f'lrrelevant Data (Note 1)

10p Co}de
|- Op Code.
Irrelevant Data

XS

ext Instructlon

Irrelevant Data

A Op Code o
Irrelevant Data (Note 2)°
lrrelevant Data {Note 1)

| RTS.

Address of Next Instructron (Hrgh
.~’Order Bytel

1| Address of Next Instructlon (Low
s Order Bytel




ORDERING INFORMATION

MC68A02§3I_=’r
Motorola“integrated Circuit
M6800 Family — Level 178" =10 Temp Cycles — {—25 to 150°C);
Blanks=:1.0 MHz o ] ' . Hi Temp-testing at T max.
A=156 MHz : . N Level 2 D" =168 Hour Burn-in at 125°C
B=2.0 MHz : : Level'3 “DS"” = Combination of Level 1 and 2.
Device Designation : . )
In M6800 Family
Temperature Range

Blank=0°= +70°C
C= -40°— +85°C
Package
P =Plastic -
S=Cerdip

L= Ceramic

BETTER PROG RAM

Better program processing is available on-all types listed. Add
sufflx letters to part number.

Level 1 add "'S" Level 2 add "D’ Leveél 3 add "DS"

PACKAGE DIMENSIONS -

[+ 21

‘ L SUFFIX
o B CERAMIC PACKAGE
g Lo CASE 71504
e — U —1-
. A l
-IIF [ TMILLIMETERS] _ INCHES
D O DIM[ MIN [ MAX | MIN | MAX
PRI St s S B e L—I[“r? A 609 | 51.31 | 1.980 | 2.020
AENEREN | EEERE B | 14.94°[ 16.34 | 0.568 | 0.604.] - NOTES: )
; . C | 3.05] 4.06 | 0.120 | 0.160 1. LEADS, TRUE POSITIONED WITHIN 0.25 mm
H—- le SEATING PLANE _J D | 0.38°[ 0.53 [ 0.015 | 0.021 {0.010) DIA {AT SEATING PLANE), AT MAX
D G .76 |_1.40 [ 0.030 | 0.055 MAT'L CONDITION.
: G| 2.54 8 01008SC |- 2. BIMENSION “L” TO CENTER OF LEADS
H | 076 ] 1.78 | 0.030 ] 0.070 WHEN FOAMED PARALLEL.
1 20 [ 0.33 [ 0.008 | 0.013
K| 2564 | 4.19 | 0.100] 0.165 |
[T 114.99-[ 1549 | 0.590 | 0.610
M~ T [ -1 1m0
N | 102 | 1.527] 0.080 | 0.060
‘f; OO NMANOANO
P SUFFIX
PLASTIC PACKAGE
CASE 711-03

N
! MILLIMETERS| - INCHES
DIM[ MIN | MAX | MIN | MAX
A | 51.69 |-52.45 | 2.035[ 2.065 NOTES:
4 - ‘ B 11372 1 14.22 1 0.540 1 0560 1. FOSITIONAL TOLERANCE OF LEADS (o),
G| 304 | 508 0.155] 0.200 | SHALL BE'WITHIN 0.25.mm (0.010) AT
D T 0361 560014 0.022 MAXIMUM MATERIAL CONDITION, IN
02 52 040 060 RELATION TO SEATING PLANE AND
2.58 BSC 0.10085C | EACH OTHER.
165 | 2.1 | 0.065] 0.085 2. DIMENSION L.TO CENTER OF LEADS
.20 | 0.38 | 0.008.] 0.015 WHEN FORMED PARALLEL.
K| 282 3431 0.115] 0.135 3. DIMENSION B DQES NOT INCLUDE
L1524 88C | 0.600BSC MOLD FLASH.
M | 00 [159 |09 | 180
N 1 051 ] 1,02 0.020] 0.040

Motorola reserves the right to make changes to any.products herein to improve reliability, function or design. Motorola does not assume any liability arising
out of the application or use of any product or circuit described herein; neither does it convey any license under its patent rights rior the rights of others.

e @ MOTOROLA Semlconductor Products Inc.
. . - 3501 ED BLUESTEIN BLVD:; AUSTIN, TEXAS 78721 e A SUBSIDIARY .OF MOTOROLA INC.

- 'Al1138-7 PRINTED IN USA 9-81 IMPERIAL LITHO 98635 10,000 D59813-R2




- and_I nstructions *

Data Bus_

INDEXED (Continue

STA .

_,_fOffset

|2 \rrelevant Data (Note 1)
_irrele\rEnt Data {Note 1)
Irrelevant Data (Note 1)
:Operand Data:’ "

: Op Code
jOffset

Irrelevant Data (Not
“Arrelevant Data (N
v‘Current.Ope (
=4 i‘ irrelevant Ds

levant Da:te- (Note 1)

JIrrelevant Data (Note1)
“Arrelevant Data (Note 1)
: Operand Data {High Order Byte)

Operand Data (Low Order Byte)

s

dam aioiomiaisl oo

' Op Code

| offset.

E lrrelevant Data (Note 1)
,;.‘Heturn Address {Low Order Byte)
"'Return Address (ngh Order Byte)
A Irrelevant Data (Note 1)
I;lrrelevant Data {Note 1)

‘| “Ifrelevant Data (Note 1)

EXT

WP

ENDED - -

p. Code Address + 2" o

Op Code
: Jur_np Address: {High Order Byte)
| Jumip Address (Low Order Byte)

BIT
cmP

ADC! EQOR: %"
CADD: LDA". 7
ANDORA

sBC.
SUB

"c’d Add(

p'”Co"de 'Ad"dres's +
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