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TECHNICAL DATA MC68000

Technical SL/mmary ‘
16-/32-Bit Mlcroprocessor

ThIS document contains both a summary of the MC68000 and a detailed set o
ametrics. For detailed information on the MC68000, refer to M68000 UM/AD, M
8-116-/32-Bit Microprocessor User’s Manual.

The MC68000 is the first implementation of the M68000 16-/32-bit
architecture. The MC68000 has a 16-bit data bus and 24-bit a
architecture provides for 32-bit address and data buses. It is co
pat(ble with the MC68008 8-bit data bus implementation of thes
code compatible with the MC68010 virtual extensions an
plementation of the archltecture Any user- -mode ‘progr
struction set will run unchanged on the MC68008, MC6:
MC68040 because the user programming mode
the instruction sets are proper subsets of the co

00 and is upward
‘MC68020 32-bit im-
sing the MC68000 in-
, MC68020, MC68030, and
-‘t:calvfor all processors and
te architecture. '

The following resources are available to t 68000 user: -

e 17 32-Bit Data and Address Regist

® 16-Mbyte Direct Addressing

‘@ 56 Powerful Inétr‘ut:tion Typés *

° “O'perations on _Fivé Ma'f Types
o MemotY—Mapped 11Q

14 Addressing [y

nd long-word (32- blt) operatlons The second set of seven reglsters (AO-AB)
e user stack pointer (USP) may be used as software stack pointers:and base
ess registers. In addition, the registers can be used for word and long-word
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.gpper,‘byté of the statUS' register (SR) and the supervisOr’

‘ In*'supé‘r\/iscj_rj_qu
Jiare also available to the programmer. These registers are shown

- stack pointer |
~in Figure 2.
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£ N e ,  STATUS
e = A REGISTER

 Figure 2. Supervisor Programming Model Supplement
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The SR (see Figure 3) contains the interrupt mask (eight levels available) as well as
the following condition codes: extend (X), negative (N), zero (Z), overflow (V), and
carry (C). Additional status bits indicate that the processor is in atrace (T) mode and
in a supervisor (S) or user state

SYSTEM BYTE " USERBYTE

N,

0

ITN k\ '2L1|'°NXINIZIVICI

TRACE MODE
SUPERVISOR
STATE

INTERRUPT
MASK

EXTEND

} o | NEGATIVE :
CONDITIO v

CODES . == ZERO

: OVERFLOW

CARRY

" Figure 3. Status R

DATA TYPES AND AQDRESSING MODES

Five basu: data types are supporte
1. Bits .
2. BCD Digits (4 Bits)
3. Bytes (8 Bits) -
4. Words (16 Bits)

In addition, opera
data, etc., are pro

*Program Counter- Relatlve -
. Immediate '

6 Implied , ' :
Included in the reglster mdlrect addressmg modes is the capab|l|ty to perform pos-
tincrementing, predecrementing, offsetting, and indexing. The program counter rel-
atlve mode can also be modified via mdexmg and offsettmg ’
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~ Table 1. Addressing Modes

- Addressing Modes | Syitax

; ‘Regis.té(r:Dir'éc_t Addré‘ssihg:' e N TR T )
..} DataRegister Direct .~~~ " . Ipp
o Address Register Direct - - : Lo A

’AbSOl‘df’e'Dat‘é ‘Addi‘”essing - E
.. Absolute Short & S ‘ S W
| Absolute Long - - CIRATE ool

F'rOgraih‘jCOUntér Rélaﬁve vAd_di'essjng T PR
© | Relative with Offset T [d1gfPC) -
| Relative with Index Offset =~~~ . dg(PC,Xn)

A | Registerindirect- = . l(ap)
SR BRI R _i‘PQStiriCrement_fR'egister.lndirect, co (An) +
S 1 Predecrement Register Indirect - .- | —{An)
| 'Register Indirect with Offset -~ |d4(An)
| Indexed Register Indirect with Offset | dg(An,X

‘_R"egis"fe“vj’lhdir_e’;Ct'Addr‘es'sihg

jmrﬁédiate ‘:Data‘Addres‘smg'_ “
| Immediate 0
'} Quick Immediate

#8 -

" {implied Addressing

| _Implied Register -~ -

U NOTES: e L

© . Dn = Data Register - :

© " An = Address Register R I
.- Xn.= Address of Data Register Used as Index Register
©7 SR = Status Reglister - =

| sriuSPISPIRC

e e

TS T ST

Bit Offset (Displacement)
6-Bit Offset (Displacement)
mmediate Data. .

‘ 'NSTRUCT ION SET b‘VERvawf :

0 instruction set is listed in Table 2. Additional instructions that are
‘_pr,su’bvset_'js:g_f these instructions are listed in Table 3. Special emphasis is
n 1o the instruction set’s support of structured high-level languages to facilitate

of programming. Each instruction; with few exceptions, operates on bytes, words,
d long words, and most instructions can use any of the 14 addressing modes.
: ‘Comvyb'i'njhg ;insi:ri_jctib,n‘i_types',if‘d;ata,types_; and addressing modes, over 1000 useful
-~ Instructions are provided. These instructions include signed and unsigned, multiply
iy ;an‘d’/div‘ide,’f‘qgui.c‘zk{,‘ar;ithm‘é}ti,c.,Lfobgratiofbs,,_B;CD’f arithmetic, and expanded operations
(through traps). For detailed information on the MC68000 instruction set refer to.

- M&8000 PM/AD, M68000 Programmer’s Reference Manual. T
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iof :S-et_"Sﬁumma,ry .

ex

Mnemonic ‘ - Description Description.

ABCD | Add Decimal with Extend Move

ADD Add , Signed Multiply

AND Logical AND Unsigned Multiply

ASL Arithmetic Shift Left . )

ASR | Arithmetic Shift Right Negate Decimal. witly Extend

' Negate

Bee Branch Conditionally No Operation

BCHG Bit Test and Change . : iE NOT: Ones Complement

BCLR Bit Test and Clear . I .

BRA |Branch Always » OR Logical'OR

BSET Bit Test and Set . - PEA Push Effective Addre

BSR Branch to Subroutine : %

BTST .| Bit Test v -t RESET Reset External D¢

. - - - |-RoL ” Rotate Left w.

CHK Check Register against Bounds ‘ ROR Rotate Rig

CLR Clear Operand L ROXL  Ex

CMP Compare . 'ROXR ht with Extend

DBcc - | Test Condition, Decrement and RTE om Exception

Branch T RTR nd Restore -

DIVS Slgned DlVlde n from Subroutine

DIVU Unsigned Divide Subtract Decimal with Extend

EOR | Exclusive OR Set Conditional

EXG - Exchange Registers Stop

EXT . |Sign Extend Subtract , .
. Swap Data Register Haives: -

JMP Jump » : : - : :

JSR Jump to Subroutine “he [Tnenaset PRerand

LEA " |Load Effective Address TRAPY Trap on Overflow

LINK Link Stack TST Test

LSL Logical Shift Left : B

LSR Logical Shift Right UNLK Unlink

'MOTOROLA ~ MC68000 TECHNICAL DATA o | 5



_ Table 3. Variations of Instruction Types.

. Type

i~ Instruction’ -

. Variation

 Description

~|apD

J|app

ADDA

labba
|aDDr
JFADDX

Add:Address ©

“ Add’' Quick-
| Add- lmmediate

Add with Extend

-AND. »

S ANDI .
- | ANDI to CCR
~|ANDI to SR_

Logical AND

| AND.Immediate

AND Immedlate to Cbndltlon Codes

|emp

lcmp

CMPA -

CMPM
CMPI

| AND Immiediate to Status Reglster

, ‘v Compare

' | Compare Immediate -

Compare Address :
Compare Memory:

EOR-

|eor
|EORI
|EORI to CCR
EORIto SR~ °

- Exclus:ve OR

L Excltisive OR Immedi

Exclusnve OR lmmedlat
Exclusive.OR Immedi

Imove

~IMOVE: "

MOVEA .

| MOVEM
|MovER
“IMovea
| MOVE from SR
{MOVE to SR
'MOVE to CCR
{MOVE uUsP

)ndition'Codes

Status Register

v M‘_oy m-Status Register

) Status’ Reglster

v Move to Condition Codes

ove User Stack Pointer

Negate i o
Negate with Extend

Loglcal OR: -

1 OR:Immediate:

OR:Immediate to Condition Codes '

| OR-Immediate to Status Reglster

; Subtract

Subtract Address

* | Subtract Immediate
| Subtract Quick . -
| Subtract with Extend. - °

© MC68000 TECHNICAL DATA -
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SIGNAL DESCRIPTION

The input and o;itput signals (see Figure 4) are described in the following paragraphs.

- : ‘ - |aoDRESS BUS
_Yee® o1 I
GND(2) -
— e 5] DATA BUS
— O R
B 0
PROCESSOR FCi UDs
STATUS (——— ———ﬁg—)
<~ v R
. MBB0O (_TT—E_ ” o <—B;Fi— oo
PERIPHERAL < g YMA . ~“ARBITRATION
CONTROL |~ vpa CONTROL
' L P
‘ BEAR _
. SYSTEM RESET INTERRUPT '
- CONTROL HALT CONTROL

FiQUre 4, ‘lnigut%ﬁnd Output Signals

ADDRESS BUS (A1-A23)

" This 23- blt unidirectiona
It provides the addr
During interrupt cycl
~level interrupt i

se-state bus is capable of addressmg 16 Mbytes of data
us operation during all cycles except interrupt cycles.
ress lines A1, A2, and A3 provide information about what
serviced while address lines A4-A23 are set to a logic high.

DATA BUS | | , |
| idirectional, three-state bus is the general-purpose data path that can

d accept data in either word or byte length. During an interrupt acknow!-
ycle, the external device supplies the vector number on data.lines D0-D7.

ASYNCHRONOUS BUS CONTROL | |
Asynchronous data transfers are handled using the following control signals: address
strobe, read/Write, upper-and lower data strobes, and data transfer acknowledge.

Address Strobe (AS)

ThIS sngnal indicates-a wvalid. address on the address bus.

MOTOROLA | MC68000 TECHNICAL DATA | 7




i Read/erte (R/W) | , . o :
This S|gnal defmes the data bus transfer as a read or write: cycle R/W also works:in
conjunctron wrth the data strobes as explamed in the followmg paragraph

= Upper and Lower Data Strobe (UDS LDS)
These srgnals control the flow of data on the data bus as specrfred in'Table 4.,

R/W is hlgh the. processor will read from: the data bus as indicated. When R/
the processor W|II wnte to. the data bus as shown

Table 4 Data Strobe Control of Data Bus

uos_“w—s ':RNVL . 'D8D15
Joro b 1] = | No Valid Data

S o (S B 1 .»Vahd Data Brts_v Vali
8215

1l | _'1: No Val_ldData‘ | a Bits

',’.-“ Tt 0 g 1 'Valld Data\‘ oVaIidData e

‘Valid Data Bits
: :0=7
s | Valid Data Bits

'Valid Data Bits
815 -

that the data transfer |s complete When the processor recognlzes
_ead cycle data |s latched and the bus cycle Is termmated When

S request bus grant and bus grant acknowledge form a bus arbrtratron circuit to
determlne whrch devrce wrll be the bus master , '

' ”{;'Bus Request (BR)

© This input s wire- ORed WIth all other devrces that could be bus masters. This input
L mdlcates to the processor that another devrce wrshes to become the bus master.

8 . MC6B3000 TECHNICALDATA -~ - MOTOROLA



Bus Grant (BG)

This output indicates to all other potential bus master devices that the processor will
release bus control at the end of the current bus. cycle.

| Bus Grant Acknowledge lBGA_CK)

This input indicates that some other device has become the bus master. Th
should not be asserted until the followmg four conditions are met:

1. A bus grant has. been received.

2. Address strobe is mactlve lndlcatmg that the mlcroprocess ot using the
bus. ‘

3. Data transfer acknowledge is mactlve |nd|catlng tha

r memory nor.pe-
ripherals are using the bus

4. Bus grant acknowledge is lnactlve lndlcatlng tl

other device is claiming
bus mastershlp

INTERRUPT CONTROL (IPL0, IPLT, IPL2)

These mputs indicate the encoded prio
Level 7 is the highest priority; level
7 cannot be masked. The least sig
bit is contained in IPL2. These
“interrupt acknowledge(FCO—

I of the device requesting an interrupt.
indicates that no interrupts are requested. Level
ant bit is given'in IPLO, and the most significant
must remain stable until the processor signals
all high) to ensure that the interrupt is recognized.

SYSTEM CONTROL

The three system linputs are used to reset or halt the processor and to indicate

bus errors have occurred.

informs the processor that thereis a problem wrth the cycle currently being
d. Problems may be a result of:.

Nonresponding devices
2. Interrupt vector number acqunsmon failure:
3. lllegal access request as determined by a memory management unit
4. Other application-dependent errors
The bus error signal interacts with the halt signal to determlne if the current bus cycle
should be re- -executed or n‘ exceptlon processmg should be performed.

MOTOROLA . MC68000 TECHNICAL DATA Lo ~ 9



Reset (RESET)

- This bldrrec’uonal 3|gna| resets (starts a system lnltlallzatron sequence) the processor

in response to. an external: ‘RESET signal. An mternally generated reset. (result of a .~

RESET mstructnon) causes all external devices to be reset, and the internal state of |
i the processor is not affected. A total system reset (processor and external devrces)
rs the result of external HALT and RESET srgnals applled srmultaneously

Halt (HALT)

i then thrs b|d|rect|onal srgnaI is drrven by an external devrce |t caus Jprocessor

_tostop at the completlon of the current bus cycle ‘When the proces

~thisinput, all control srgnals are lnactrve and aIIthree state line:
' -rmpedance state : o : ~

a double bus fault con-
- to: external devices that

‘ When the processor stops executmg |nstruct|ons such‘
' 'v"drtron the HALT lme is: drrven by the processor to ir
! the processor has stopped : :

: ivmesoo PERIPHERAL CONTROL

These control srgnals are used to mterf

ync_hfrono_us M6800 peripheral devices
W|th the asynchronous MC68000 B I SRR S o .

S t‘EnabIe (E) |
| Th|SS|gnallsthe stand rd
“The period for. this oul
~ high). Enable is. 9{ 3
- state (i.e, at po
E is.a free -r nr

ble sig'nal Common'to all M6800-type peripheral devices.
is 10 IVICBSOOO clock perrods (six clocks low, four clocks '
by an rnternal rmg counter which. may come up in any
, it is rmpossrble o guarantee phase relationship of E to CLK).
ock and runs’ regar‘dless of the state of the:bus on the MPU.

ral Address (VPA)

put’ mdrcates that the devrce or. regron addressed is an M6800. Famlly devrce
data transfer should be synchronrzed with the enable (E) signal. ThIS input.
%) indicates - that the processor should use automatlc vectormg for an interrupt
urlng an IACK cycle : - : :

L Valrd Memory Address (VMA) | Ee |
Th|s output is: used to |nd|cate to M6800 perrpheral devrces that a valrd address exists

.on the address bus and the processor is synchromzed to E. This' srgnal only responds

to a valid perlpheral address (VPA) lnput WhICh mdrcates that the perlpheral |s an-
M6800 Famlly devrce ' ‘

%00 MVIC6B000 TECHNICALDATA ‘MOTOROLA



PROCESSOR STATUS (FCO, FC1, FC2)

These function code outputs indicate the state (user or supervisor} and the cycle type
currently being executed (see Table b). The information indicated by the function
code outputs is valid whenever address strobe (AS) is active.

Table 5. Functipn Code Outputs

Functi»oln Code Output Cycle Type

FC2 | FC1 | FCO _

0 | 0 10 | (Undefined, Reserved)
0 0 1 |User Data

0 11 0o User.Program

0 1 1| (Undefined, Reserved)
1 0 0 |(Undefined, Reserved)
1 -0 1| Supervisor Data

1 1 | 0 |Supervisor

1 | 1 1 Interru

CLOCK (CLK)

The clock input is a TTL compatlble
of the internal clocks needed by
off at any time, and the clock g
width times.

ignal that is mternally buffered for development
r;‘»rocessor The clock input should not be gated
| must conform to minimum and maximum pulse-

ﬁTA TRANSFER OPERATIONS

Transfer of Jataibetween dewces lnvolves the followmg signals:-

dress and data buses are separate parallel buses used to transfer data using
ynchronous bus structure. In all cycles, the bus master assumes responsibility
or deskewing all srgnals it issues at both the start and end of a cycle. In addition,

he bus master.is respon3|ble for deskewmg the acknowledge ‘and data signals from -
the slave device.

“ The follow'ing 'paragraphs e>‘(plain the read, write, and read-modify-write cycles. The

indivisible read-modify-write cycle is the method used by the MC68000 for interlocked
multiprocessor communications.

MOTOROLA © MC68000 TECHNICAL DATA . | 1



 WRWECYCLE
. During a write cycle, the processor sends data to either th
~ device. The processor writes bytes of data in all cases. If thi

- word operation, the processor writes both bytes. Wh

~ byte operation; the processor uses an internal A0'bit

- and then issues the data strobe required for that b

- equals zero, the upper data strobe is. issued.

- READMODIYWRTECYCLE

strobe s issued.

“ unit, and writes the data ba
* - indivisible in that the address
- and set (TAS) instructio
~-tween processors in a.
~ that uses the read-
- read-modify-writ

During a read cycle, the processor receives data from either memory or a peripheral

 device. The processor reads bytes of data in all cases. If the instruction specifies a

~word (or double: word) operation, the processor reads both upper and lower bytes
simultaneously by asserting both upper and lower data strobes. When the instruction

~ specifies byte operation, the processor uses an internal A0 bit to determine whigh
~ bytetoread and then issues the data strobe required for that byte. For byte operat;
‘when A0 equals zero, the upper data strobe is issued. When A0 equals one, the
data strobe is issued. When the data is received, the processor correctly
iitarnalgi o e D TR PIDGRSSRT I

-

nory or a peripheral
istruction specifies a
e instruction specifies a
rmine which byte to write:
or byte operations, when AQ
‘A0 equals one, the lower data

read, modifies the data in the arithmetic logic
e same address. In the MC68000, this cycle is
be is asserted throughout the entire cycle. The test
this cycle to provide meaningful communication be-
tiple processor environment. TAS is the only instruction
-write cycles; thus, since TAS only operates on bytes, all -
s are byte operations. - o SR -

The read-modify-write cycle perfor

00is al‘w‘a'y‘s in one of t,h_re'e;,'p'r.oc'e‘s’s'ing,Sta‘tes': normal, exception, orhalted.

-

' NORMAL PROCESSING

- The n‘”orhjal‘prodessi,ngvstavte‘ is thattaSSdc‘i‘éted with instruction execdtiOn; the memory

 references are to fetch instructions and operands and to store results. A special case
- . ofnormal state is the stopped state which the processor enters when a stop instruction

12 -

is executed. In this state, no further references are made.:

e

MC68000 TECHNICAL DATA = _ MOTOROLA




EXCEPTION PROCESSING

The exception processing state is associated WIth interrupts, trap instructions, tracing,
and other exception conditions. The exception may be internally generated by an
instruction or by an unusual condition arising during the execution of an instruction.
Externally, exception processing can be forced by an interrupt, a bus error, or a reset.
Exception processing is designed to provide an efficient context switch so that th
- processor may handle unusual conditions.

HALTED PROCESSING

The halted processing state is an indication of catastrophic hard
example, if, during the exception processing of a bus error, anot
-the processor assumes that the system is unusable and halts. ©
can restart a halted processor. Note that a processor int
the halted state; nor vice versa.

ailure. For
us error occurs,

INTERFACE WITH M6800

are directly compatible with the
eful are as follows:

Motorola's extensive line of M6800 peri
MC68000. Some devices that are particu
MC6821 Peripheral Interface Adapter
MC6840 Programmable Timer
'MC6845 CRT Controller
MC6850 = Asynchronous C nications Interface Adapter
MC6854 Advanced Dat
To interface the synchr
the processor modifie
an M6800 device.
Cessors use me

M6800 peripherals with the asynchronous MC68000,
s cycle to meet the M6800 cycle requirements whenever
is detected. This modification is possible since both pro-
apped /0.

MOTOROLA © MC68000 TECHNICAL DATA _ < 13



ELECTRICALSPECIFICATIONS |

MAXIMUM RATINGS

Rat'"g Svmbol " value | unit' |

, "I'he device' contains prbtectton-
-+ circuitry.against damage dueto-’
i ST e e e T -+ high-static voltages - or electric
ER SUPPIV Voltage S VCC ::_03"0 +7.0 ‘TLV’ . fields;. however, it is.advised that
‘ T R Ty . -normal precautionsbe taken to.,
Input Voltage SN - Vin —+ OStO +70 — . avoid application: of. voltage
: Operatmg Temperature Range S e TA T|_ to TH °Chy hlgherthan maximum-ra
- MC68000 Aol ote7o |0 0] egesto thJS,hlgh-'.;np
LR S L r S RN I cuit:Reliability-of o
| Mcesoooc S MO ‘085 — 1 enhanced ifunuse
- |stor et,‘Tem eratu’r’e‘i.fv T ".“-—55, 1o '150,] °C | i to an-appropriat
: S - ag‘ — p — : - stg —— — - : “level. (eg either: N@ erc)

THERMAL CHARACTERISTICS

e Characterlstlc ' Symbol Value SvmbOI 'V.a'“é... ati

‘Thermal Remstance (StIIIAIr) raga L e ; ,eJc._;"
~‘Ceramic, Type L/LC ! el 30 L

~ Ceramic; Type R/RC L R 533
-Plastic, Type P b 30

. Plastic, Type FN i SRR '45*

“ *Estlmated

POWER CONSIDERATIONS

, TJ, in °C can be obtamed from:

e vThe average d|e junctlon tem R
‘ e ' = TA+(PD 6JA) e . . 3 (1)

;where 2 R
Ta =Ambient T
OBA -‘Package

. Pp =PINT +P)

PINT= Watts — Chlp Internal Power f e
- Pyo Ver Drssrpatlon on-Input, and Qutput Pins — User Determmed
‘ For most . f““ati_'o_ns‘,;»P|/0<P|’NT a‘nd_ can' _b_,e*neglected.i o

alResrstance Junctron to Amblent °CNV

] iate relatronshrp between PD and TJ (lf P;/o is neglected) st
Pp= K—(TJ+273 °C) L {2)
g Equatlons (1) and (2) for K gives: = : ‘ ‘ R
| | K=Pp: (TA+273°C)+6JA-PD o (3)
where Ki |s a constant pertamlng to the particular part. K can be determined from
. Equation (3) by measurmg Pp (at thermal equilibrium) for a known Ta. Using this

\"‘.{value of K, the values of Pp.and TJ can be obtamed by solving Equatlons (1) and (2)
e |terat1vely for. any value of TA i i = ‘

N ~ MC68000 TECHNICAL DATA E MOTOROLA



The curve shown in Figure 5 gives the graphic solution to the above equ'ations,for
the specified power dissipation of 1.6 W over the ambient temperature range of —55
°C to 125 °C using a maximum 0 A of 45 °C/W. Ambient temperature is that of the
still air surrounding the device. Lower values of 0 ja cause the curve to shift downward
slightly; for lnstance for 63 of 40 /W, the curve is just below 1.4 W. at 25 °C.

The total thermal resnstance ofa package (GJA) can be separated into two compo
8c and 8cA, representing the barrier to heat flow from the semiconductor j
to the package (case) surface (6 jc) and from the case to the outside ambie
These terms are related by the equation:. ’ "

Ba= 9JC+9CA
6Jc is device related and cannot be influenced by the user. Howev
dependent and can be minimized by such thermal manageme
sinks, ambient air cooling, and thermal convection. Thus; goo
on the part of the usercan significantly reduce 6ca so that
84C. Substitution of 0)c for 6A in Equatlon (1) results
junction temperature

OCA is user
niques as heat
rmal management
pproximately equals
lower semiconductor

Table 6 summarizes maximum power dissipati on
for the curve drawn in Figure 5, using the mir
temperature for different packages and uting 6 ¢ for 6jA (assuming good
thermal management). Table 7 provides tf aximum power dissipation and average -
1unct|on temperature assuming that no thermal management is applied (i.e., still air).

nd average junction temperature
and maximum values of ambient

\

C g5 40 025 0.8 110 125
‘ AMBIENT TEMPERATURE (Ta),°C”

Figure 5. PoWer?Diss‘ipati_on (Pp) Vs Ambient Temperature (Ta) |
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o Table 6. Power Dlssmatmn and Junctlon Temperature
S vs Temperature (OJA—GJc) '

Um-,mmm Ty (C)
@ TA Mm »@ TA Max. | @ TA Max.
225 | 12 88

”‘v‘f‘*fPa_ckage”‘;"f«-’é TARange OJA (°CNV)

o T T oewree | B f
o ] —a0°Ctossc |15 | —1a5 120 103
Pl ‘0°C"t670°c"*'-«‘f} 5. | 22 1
fRRC o ecworec |15 o liias |25
b | caccwese | s | a7 | 14

. FNV' ol O°Cto 70c ol s b s | 375
NOTE Table does not mclude values for the MCGSOOO 12F -

Table 7 Power Dlssmatlon and Junctlon T'
: vs Temperature (OJA#)J )y

PpW) | Tyr)

@ Ta Max. | @ T Max.

- 12 f o108
11 0 1.2 121

45 |12 ot 106

< 495 | 12 | 1096
_4bcto8ec |33 161 12 1246

e~ et | s ol e 12 118
 NOTE: Tahledoes not;‘inc'l_ud‘e:,values"f C6800012F. o

8 ‘Packagev‘v: ‘1 TA Ranée*‘ GJA (°C/W)

uc . | ocwwc | 0
Ty ~40°c t085°C | =~ 307
e e | 300
RRC - | ecrwrec |33

TIONS DEFINITIONS

fresented consnst of output delays input setup. and hold times, -
es. All signals are speCIﬁed relative to an approprlate edge of the
o} one or more. other sugnals

Ac ELECTRICAL SPEC"

; The AC spec1f|ca i
- ‘and signal ske
- clock and pgssibly

m‘ent of the AC spec;flcatlons IS defined by the Waveforms shown in
Figure /6. To test the parameters guaranteed by. Motorola, inputs must be driven to

aximum limits, as approprlate and are measured as shown. Inputs are specified
vith- minimum- setup and hold-times, and are measured as. shown. Flnally, the meas-
_]urement for sngnal -to- sngnal specnf;catlons is: also shown

The testmg Ievels used to verlfy conformance to the AC specn‘xcattons do not

affect the guaranteed DC operatlon of the dewce as speC|f|ed in the DC
electrlcal specn‘ncahons ‘ ~

%6 MC6S000TECHNICALDATA MOTOROLA -

the voltage levels specmed in the flgure Outputs are specified with minimum and/ .~ -



NOTE: Timing measurements are referenced to and from a low voltage of 0.8:V and a high
voltage of 2.0 V, unless otherwise noted: The voltage swing through this range
should start outside and pass through the range such that the rise.or fall will be linear
between 0.8V and 2.0 V. ’

Figure 6. Drive Levels and Test Points for AC Specific.

DC ELECTRICAL SPECIFICATIONS (VCC=5.0 Vdc £6%; GND=0,

“Characteristic iSymbot Min Max | Unit-
Input High Voltage ViH 20 Veel V
Input Low Voltage VL GND -03] 08 V
Input Leakage Current N — 25| pA
(@-5.25V — 20
Three-State (Off State) Input Current 7S] — 20 | pA
(. 24 V04V
Output High Voltage (IgH=. —400 A} Vo | Vee-075{ — |V
{loH= —400 pA) = L :
: . 24 24
Output Low Voltage - VoL Vv
(lgp=1.6 mA} HALT — 0.5
(lgL =3.2 mA)  A1-A23, BG, FCO-FC2 — los
(loL =5.0 mA) : RESET — 0.5
“{lgL=5.3' mA} -E, AS, DO- D15 iDS, R/ U S, VMA — 0.5
Power Dissipation Pp*** — —tw
Capacitance (Vin=0V, T equency = 1. MHz)** Cin — 20.0 | pF
Load Capacitance o o FALT] ¢ — 70 | pF
L ‘ All-Others — 130

p resistor of 1.1 KQ.
odlcally sampled rather than 100% tested

16.67.-MHz

i c ) ‘ 8MHZ* 10.MHz* {12.5 MHz*| ™, _, ;
Characteristic . Symbol B 12F Unit
, : - | Min | Max | Min | Max | Min | Max | Min {Max
Frequency.of Operation "‘ : : “fola0l8o|40iioola0|125)8.0(16.7|MHz
1 |Cycle Time " ' " toye | 125 (250100250 | 80.| 250 | 60. 1125} ns

2,3 |Clock Pulse Width (Measured from 1.5V t0 1.5 V for 12F) oL 55| 125| 45|1257} 351125 27 |62.5 _:ns
: : tCH. 551251 45|125}:35 }125| 27 {625

4,6 |Clock Rise and:Fall Times e ‘ : ter =10 =110 - 5] — 5] ns

Lo tef | — | 10— 10—} 5 —] 5

- *¥These specifications represent an improvement over previously published specnflcatlons for the 8- 10-, and 12.5-MHz MC68000
and are vahd only for product bearing date codes of 8827 and later.
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ing is appllcable to all parameters specrf ed relatrve fo the nsmg edge of the clock

J mlng is applicable- to ‘all parameters specified relative to the fallmg edge of the clock.”

put timing is applicable:to all parameters specified refative to the rising edge of the clock:

put nmmg is applicable’to all’ parameters specified relative to the falling edge of the.clock:
nmmg IS appllcable to alI parameters specrf ed: relanve to the assertlon/negatlon of. another srgnal

Maxrmum outpul delay specrﬁcanon

B. Minimum output hold time.

C. Minimum lnput setup time specrt” catlon
D. Mlnlmum input hold time specification. : : .
B Slgnal valid to srgnal valid- specification (maxumum or. mmrmum)

e Slgnal valid lo sngnal mvalrd specrf cauon (maxlmum or m|n|mum)

 Figure 7. Clock lribu"t_ﬁ{Timi"‘Q Diagram

LB e e T . MCS8000 TECHNICALDATA ' MOTOROLA.



AC ELECTRICAL SPECIFICATIOVN‘S — READ AND WRITE CYCLES

- (Ve =5.0 Vde+5%; GND=0 Vdc; TA=TL to TH; see Figures 8 and 9)

Num. Characteristic Symbol - 8 MHZ* 10 MHz" [12.5 MHz¥ 16'5722"“2 Unit
: Min |Max| Min{Max| Min |Max| Min | Max
6  [Clock Low to Address Valid tcrav | — (62— |50 |~ |50 | —|50]ns
6A " {Clock High to FC.Valid. tCHECV — |62 —|50]— |45~ |45
7 - |Clock High to Address, Data Bus High lmpedance tcHADZ | — |80 ] — |70 | — | 60| —
{(Maximum) ‘ )
-8 IClock High'to Address, FC Invalid (Minimum) “tCHAE! O f— {0 —1]101|—
97 [Clock High to AS, DS Asserfed tcHsL | 3| e0. 50 ns
1_12 _ |Address Valid to AS, DS Asserted (Read)/AS tAVSL 0| — 120} — 115 — | ns
Asserted (Write) .
11A2 JFC Valid to AS, DS Asserted (Read)/AS Asserted (erte) tFCVSL 90 | ~| 70 30| —|ns
121 |Clock Low to AS, DS Negated toLsH | — | 62 40 | — |- 40| ns
132" [AS, DS Negated to Address, FC Invalid “iSHAF |40 — — |10 {—|ns
142 [AS (and DS Read) Width Asserted gL 160} — |120| — | ns
14A  |DS Width Asserted (Write) tpSL — |80 —|60|—|ns
152 |AS, DS Width Negated : tSH 105) — |65 | — | 60| — | ns
- 16 Clock High to Cantrol Bus High Impedance 80 | — }y70 | —| 80} —. 1 50 { ns
172 |AS, DS Negated to RAW Invalid —J30|—f20|—|10]—]ns
181 . |Clock High to R/W High (Read) 0ofs5|0}as|o 40 | 0 {40 ns
120" |Clock High to RAW Low {Write) tcHre | 0 | 551 0 |45 0 |40 40 | ns |
20A26 |AS Asserted to R/W Valid (Write) “taSRY . | =110 =110 f— |10 —]10lns
1212 Address Valid to RIW Low (Wnte) tavAaL. |20 —] ol —f o | =] 0] —=1]ns
-21AZ '{FC Valid to RW Low (Write) CtpcVRL - | 60 | — |50} — |30 = |20~ ns
222 |R/W Low to DS Asserted (Write tRLSL 80| —|50f=—130|~—120]—"ns
23 |Clock Low to Data-Out Valid ( ICLDO — 1 62| — |50 f—"150}|— 150} ns
. 252 |AS, DS Negated to Data-Qut vl i (Write) tsHpol |40 | — |30 ) — 20| |15 =1]ns
262  |Data-Out Valid to DS ‘ rite) tpost- |40 | — |30 —]20]—= |15 —]ns
275 |Data-In Valid to Cloi etup Time on Readi tpic: {10 | — 10} — 10— | 7 }—|ns
282 " [AS, DS Negated CK Negated tsHpAH- | 0 [240{ 0 |190} 0 |150| 0 |110| ns
"1 - (Asynchrofi . -
29 [AS, DS Ne Data-In Invalid (Hold Time on Read)| ~tsppi- | 0 | — |0 | =1 o l=T10o|—]ns
29 |AS, DS d to Data-In High Impedance tsypz. | — [187] — 150 — [120| — | 90 { ns
30 [Ag gated to BERR Negated. - tshed | 0 | — | o | —|o]—=]0|~1]ns
CK Asserted to Data-In Valid (Setup Time) "IDALDI —{9|—|e|—]50|—1|40 ns
_JPALT and RESET Input Transition Time tRHF 0 [200| 0 |200] 0 |200{0 |150] ns
Clock High to BG Asserted tcHgL | — | e2 | — |50 — 40| ={40}ns.
" |Clock High to BG Negated 1 tcHgH. | — |62 — |50 —|40|=140]ns
35 |BR Asserted to BG Asserted - “tBRLGL | 15[35(15(35|15(35]15]{35|Clks
367 |BR Negated to BG Negated tgRHGH |15 [35] 15|35 |15|35] 1535 |ciks
37 " |BGACK Asserted to BG Negated tGALGH 1153515/ 35| 15|35]15]35|Clks
37A8 BGTCKAsserted to BR Negated tGALBRH | 20 [ 1.5] 20 15| 20 | 15| 10|15 ns
; : : Clks Clks Clks Clks
38 BG Asserted to Control, Address, Data Bus ngh tG.LZ — 18 |— [70-] — |60} —]50]ns
Impedance (AS Negated) :
39 |BG Width Negated tGH 1.5 — |15} — |15 — |15} — [Clks
MOTOROLA MC68000 TECHNICAL DATA
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AC ELECTRICAL SPECIFICATIONS — READ AND WRITE CYCLES

(Contmued)

Nu’m;’ = ‘CharacztEristic.: I : ‘.*Symtbol 8 Mbz* 10 Mz 125 MH,Z* 16.‘(?'722.{'”2 Unit
' ; e RORER R o s Min | Max | Min [ Max | Min | Max | Min [Max|
40 |Clock Low to VMA Asserted . ctoevme S = |70 =170 = |70 —|501{ns
41 |Ciock Low to E Transition. -~ toler | — |55 |~ |45 | =35} —|35}n
42 |E Output Rise and Fall Time" "~ - T i e IRT-R [T I T
43 |VMA Asserted 1o E High - CtymLed f200] = |150f — | 90 | —
44 |AS, DS Negated to VPA Negated ! : tSHVPH | 0 J120] 0 | 90| o |70 |
45 E Low to Control Address Bus Invahd; o ' ,tELCAI. 130 — 110 — - ns.
{Address Hold Trme) o e '
46 |BGACK Width Low CtgAL |15 )= |15 Clks
~ 475" | Asynchronous. InpUt ‘Setup Time tagl 0= ' ns
482.3 |BERR Asserted to DTACK Asserted .tBELDAL 20 | — —J]1wl=1]ns
499" |AS, D5, Negated to’ E Low tsHEL | |=70] ~45| 45| ~35| 35 | ns
B0 |E Width High' el T4 — 280} < [220] — | ns
51 |E Width Low R tEL —lago} — |za0} — | ns
| 53 |Data-Out Hold from Clock High - tCHD —Jo]l=1o}—1|ns
~ 54 |E Low to Data-Out Invalid~ , D —f15f—110{—|ns
‘55 . |RAW Asserted to: ‘Data Bils: lmpedance Change ‘ 30— |20 —=f1w0}f=]0}f—/|ns v
564 |HALT/RESET Pulse Width = - , 10—~ |10 —={10]=]10]—lcks
57 |BGACK Negated to AS, DS, RW Driven tgasp. |15 — {15 — |15 = |15] = lciks »
QWA'BmmKNwmwKWCVMAmwmaf"'” tearp [ 1= =] =11]={cks|
| 587" |BR Negated to AS; DS, RAW Driven trisp |15 — |15 — 15| =15 — [ciks
’mA7BRNmmmKWCVMAmwm wuep. |1 = = =11 | = loks|

*These specrflcatlons represent tmprov '
c-and: are vahd only for product beanng\

y NOTES

prewously publrshed specmcatrons for the 8— 10- ‘and 12.
-of 8827 and later:

: “2 ‘Actual value depends ]
3. lf #47 is satrsﬂed

, sifiput setup time (#47).. .

0:must be held-in the: reset state for 100 ms to-allow stabrhzatlon of on- ch|p ci

, #56 refers to the minimum ‘puise width required to feset the processor.” . *

put ‘setup time (#47) requirement'is satisfied for DTACK, the DTACK:asserted to

LA For power—up, F
’ system is powe

5

,R/W are equally loaded (+20%) subtract 5ns from the values givenin these columns
ssor erI negate BG and begln drlvmg the bus agam rf external arb|tratron logic: negates BR

mmlmu_m value must be met to guarantee proper operatron If the maximum value is. exceeded
sserted. |

he falllng edge of SS trlggers both the negatlon of the strobes (AS and xDS) and the falhng edge of E.

skew that w1|l oceur between the rlsmg edge of the strobes and the fallmg ‘edge of E

20  MCB8000 TECHNICAL DATA

5-MHz: MCBBOOO

ACK and BERR #48 may-be rgnored In‘the absence of. DTACK BERR is an asynchronous:

rcurtry After the

‘data:setup time

ht can be rgnored The data must only saﬂsfy the data -in to clock Jow setup time (#27) for’ the following

before assertmg o

BG may:be re-

Either of these: -
“events:can occur-first, -depending upon: the Ioadlng on each signal. Specification #49 indicates the absolute maximum

 MOTOROLA
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{RONOUS
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(NOTE 1)

NOTES

1. Setup time for.the asynchronous inputs IPL2-/PLO and VPA (#47) guarantees their recognmon atthe
next falling edge of the.clock.

2. BR need fall at this time onlyto ensure being recognized at the end of the bus cycle,

3. Timing measurements are referenced to and from a low voltage of.0.8 V and a high voltage of 2.0 V,.
unless otherwise noted. . The voltage swing through this range should start outside and pass through the
range such that the rise or fallis linear between 0.8 V and 20V,

Fi‘gur'e‘& Read Cyc‘le Timing Diagram

MOTOROLA ~ MC68000 TECHNICAL DATA
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 DATAQUT

. BERR/BR. .
“oTEZ)

CHRONOUS
INPUTS
NOTE)

NOTES

1. Tlmlng measuremems are referenced to: and from a low voltage of 08y and a hlgh voltage of 20V,

‘ unless otherwise noted. The voltage swing through' this range should start outs:de and pass through tne
“range such that the rise or fall is linear between 0.8 V and 2. DR'S g

2. Because of Ioadmg variations, /W' may be valld aﬁer AS even lhough both are mma!ed by lhe nsmg edge
of 32 (specn" catlon #20A) L o .

 Figure 9. Write Cycle Timing Diagram
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" AC ELECTRICAL SPECIFICATIONS — PERIPHERAL CYCLES TO M6800

(Vcc=5.0 Vdc+5%; GND = OVdc TA=TL to TH; see Figures 10 and. 11)

Num: - ChaIacteristIc Symbol § MHz" | 10 MHz> 12.5 MHz* 16.I6‘172IIII'IHZ Unit
, Min | Max | Min | Max | Min |Max | Min | Max
121 |Clock Low to'AS, DS Negated tetsH | — |62 — 50 —]a0]—1a0
18" |Clock High to RAW High (Read) tcHre | 0 155 | 0 45| 0 |40 o
207 |Clock High to RAW Low (Write) “tcHRL | 0 |55°-0 |45 0 40| o
23 |Clock Low to Data-Out-Valid {Write) tetpo | — | 62| — |50 [ — |50
27 . |Data-in Valid to Clock Low (Setup Time of Read) tDICL 10— ’ — | ns
29 " |AS, DS Negated to Data-In Invalid {Hold Time on Réa’d) tSHDI 0 | — — | ns
40: " [Clock Low to VMA ‘Asserted teryme | — 70 50 | ns.
41 |Clock'Low to E Transition - tCLET | — ] 55 35 | ns
42 |E Output Rise and Fall Time terf | — |15 15 | ns
43 - [VMA Asserted to E High “tYMLEH. | 1200 | -— — | ns
44  |AS, DS Negated to VPA Negated | tshvel |- 0 50 | ns
45 |E Low to Control, Ad_dr‘ess'Bus Invalid tELCAl — {0 =110|=1{ns
' | “{Address Hold Time)
47- |Asynchronous Input Setup Time — 110 = {10} =110} =] ns
492 |AS, DS, Negated to E Low 70 {-55| 55 [—45] 45 | -35 35 | ns-
50 |E Width High~ ' — }350| — f280| — }220| — | ns
51 |E Width Low. — |550| — [440| — |340{ — | ns
54 |E Low to Data-Out Invalid —j20|—]15]—]10]—]|ns

*These specifications represent an improvement ov
and are valid only for product bearing date codes
NOTES: .
1. For a loading capacitance of less th
2: ‘The falling edge of S6 trigger both
" events can occur first, dependi
skew that will occur between.the!

MOTOROLA -

MC68000 TECHNICAL DATA

to 50 pF, subtract. 5 ns from the value glven in the maximum columns,

tion of the strobes (AS and xDS) and the falling edge of E. Either of these
‘the loading on each signal. Specification #49.indicates the absolute maxnmum
ﬁg edge of the strobes and the falllng edge of E.
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DATAQUT

‘ 1DATA5IN‘.

NOTE This timing dtagram is |nc|uded for lhose who v

design théir 6wn'£:ircuit to.generate VMA. itvsh‘ows_ the bestcase-
possmlyattamable : DL S . :

e "F‘ig'ufre' 10 .‘ MC68 _of_MvaSS'OdffTim_iing",fDiagi'a'm (Best Case)
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AC ELECTRICAL SPECIFICATIONS — BUS ARBITRATION

(VCC 5 0 Vdc+5%, GND=0 Vdc; TA TL tov TH, see. Flgure 12—15)

; , 8MHz* 10.MHz* 125 MHz*| 00
: vSymboI ST M2F it

SR S - S0 Miin [ Miax | Min | Max | Min [ Max | Min | Max
. ‘Clock ngh to Address Data Bus H|gh Impedance tCHADZ = '_80' =] .70 — 60 | — | 50} ns
o (Maximum) .. o A i ‘ : | :

|oNum, | = _jCharacteristic

167 {Clock Hngh to Control:Bus: ngh Impedance v 5 -ii'fCI-ICZ L 80 — 70 | — 60| —

33 |Clock Highto BGAsserted .~ |icyg | —1e2]=]so|—fa|—

34 |Clock High to BG Negated . oo | enea =2 [ = s | =] a0] .

Clks
Clks
{Clks

101154 ns
] Clks

35 |BRAssertedto BGAsserted - - o | tapigL | 1535153515

w361 BT?'NéQated l’to,ﬁ:Ne.gated' : i G e tBRHGH 15
37 |BGACK Asserted to BG Negated . /= tGALGH 115|358
. _37A2,' B‘GAC_K,ASSe,rt‘e‘d;to ﬁ‘”Negated‘ - ‘_’ s tGALBRH 20"

38 [BG Asserted to Control Address, Data Bus: ngh : L ',tc;[_,z j—
|- Impedance (AS Negated) ny IS EE RN COSa Pe

39 |BG Width. Negsted = R T
| 46 - |BGACK Width Low R o ga b
47" |Asynchronous Input Setup Time * F
57 . |BGACK Negated to AS, DS, RAW Driven
57A  |BGACK. Negated ta FC, VMA Driven .
‘581 [BR Negated to AS, DS, RW. Drlven
-58A1'[BR Negated to FC; VMA Dr|ven

15 ] — {Ciks |
15— 15| — [Ciks
— |10l =[10]=1ns
|15 =15 = |ciks
—tr =1 b= |oksl|
— {18 =F15] — |Clks
Sl =t = (ks

revrseusly publlshed specn‘lcanons forthe 8 10-; and 12 5-MHz MC68000
8827 and later. -

s *These specmcatlons represent an. lmprovement over
L and are valld only for product bearlng date code

. “NOTES: ; i

w1, The processor WIII negate BG and beg

"~ BGACK.

V2. The- mmlmum vaIue must be m
asserted

the b;uvs'again if externalvarbitration logic negat‘es‘ﬁ before asserting:

arantee proper operation. If the maximum-value is exceeded, BG may be re-

STHOBES -
AND RW..

; . NOTE Setup tlme to the clock (#47) for the. asynchronous mputs BERR BGACK BR DTACK IPL2—IPLO and VPA
guarantees thelr recognmon atthe next falling edge of the. clock '

. Figu‘réhé,’.’B@:s‘ Arbitré'tionf“mi"g' Diagram

26 MC68000 TECHNICAL DATA -~ MOTOROLA



NOTES: : . '
i 1.:Setup time synchronous inputs BGACK and BR: (#47) guarantees their recognition at the next falling edge of
rsion only). ‘ - ‘

asurements for all inputs and'outputs are specified at: logic high 20V, logic low = 0.8 V.,

Figure 13. Bus Arbitration Timing — Idle Bus Case

MOTOROLA ~ ~ MC68000 TECHNICALDATA 7.



e NOTES: . - s R R RO Tt : : . , :
RS 1. Setup-ime for theiasyrichronous inputs BGACK and BR (#47):gqarantees their recognition-at the next falling edge of theclock-
B » (52 pin version,only). : R RPN S C - : ‘ :

2. Waveform measurements for all inputs. and outputs are specified at: logic high 2.0V, logic low-= 0.8 V:

‘ Figuﬂr:e, 14. Bu;"s‘ A‘rbi‘_.t'r'atidn fflz'i‘ming, i Active Bus Case
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MECHANICAL DATA

PIN ASSIGNMENTS
64 PIN DUAL IN LINE PACKAGE

D4 [:
S
D2 3.
oot [
b0 [
s :

(

TP e m“»t)" e e

S0 . MC6B000 TECHNICALDATA ~ MOTOROLA




68-TERMINAL PIN GRID ARRAY

/ .
K| 00 000 0 00 00
NC FC2 FCO At A3 At A6 A7 A3 NC
il 00 0000000 O
| BERRIPLO FCI NC A2 A5 A8 AID All Al4
HI O O O
. E P2 PO
Gl O O
VWA VPA |
Fl o o '
FALT RESET BOTIOM
Ef 0 O ~
CLK GND
Ol R
CC e
¢l.o 0. d
BGACK BG- AW
BL. 0O 0 0 0 0 O O
BTACK(LDS UDS Do D3 D6 DS
Al olo o0 0 0 O
(_NC |& DI D2 D4 D5 D7
12 3 4 5 & 7

" 68-LEAD QUAD PACKAGE

. Igl"’ l"’ c
882

1 D14
'1D15
] GND
] GND
"] A23
] A22
] A2
|1 Vg
[ ] A20
[ A19
] A18
] A17
] At6
[] A1
[ A14
[ A13

DTACK ] 10 60
BG [
BGACK []
BR
MC88000 52
, 44
27 35 43
BNy
o oy T o= ~ w0 N0 QO TN
|§88§ SxdIL= 22 %

MOTOROLA

~ MC68000 TECHNICAL DATA
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PACKAGE DIMENSIONS

"L SUFFIX
. CERAMIC PACKAGE
~ CASE 746-01

b4
8

\ Uy

O e e e ml [T [mLumeTERs

‘ = MIN | MAX
-

=4
=

ST 2170
- 0.021
- 0.055
Jﬁﬁ_i C BSC
v 0.013

- 4.19 [ 01007 0.165

E ol R BT [ 23111 0830] 0910
JL % Lo - _‘1 e : I R : e = 100

1,52 | 0,040 |_0.060

e |3 ni O] o] | >

NOTES: o BT 3 F£]ISSEATINGPLANE
1. DIMENSIDN-IS DATUM. i o 4 DIMENSION “L”TO; CENTER OF L
- 2. POSITIONAL TOLERANCE FOR LEADS: ' WHEN FORMED PARALLEL.
- [@f{0.2570010@T [A®] -~ ' 5.DIMENSIONING AND TOLER?
: GO e L ANSIY4,5,1973.1 0

- P SUFFIX
'PLASTIC PACKAGE
~ CASE 754-01

MILLIMETERS INCHES :
MIN |'MAX | MIN | MAX |
81.16 | 81.91[.3.195 | 3.225 | .
20.17 | 20.57'| '0.790.| 0.810
~4.83 | 5.84'{.0.190 | 0.230
033 ] 053 | 0.013 | 0.021
1.27 §.-1.77.1-0.050 0.070
2.54'8SC" 0.100 BSC
0.20 | 0.38'| 0.008 | 0.015
3.05- |+ 3.651:0.120 | 0.140
2286 BSC | 0.900 BSC
[ 150 00 156
051 | 1.07 §-0.020 | 0.040 |

o
=

2|2~ |x=l<lo|n|olo)ois

CUNOTES: '
1 DIMENSIDNSAANDBARE DATUMS
~2:[T) ISSEATING PLANE:
3 PBSITIONAL TOLERANCE FOR LEADS (DIMENSION m

(B0 inein TR &6.@) Sl
4. DIMENSION L TO'CENTER OF LEADS:WHEN FORMED PAHALLEL

5. DIMENSION B DOES NOT INCLUDE MOLD'FLASH:
6. DIMENSIGNING AND TDLEHANCING PER ANSI Y14 5 1973

© % . MCSS000TECHNICALDATA ' MOTOROLA



v — K | s . Gl '
) SN ‘T f ‘ - | RC SUFFIX
- ' oeooo 00 oddt-L  PIN GRID ARRAY
NHOOOReOeOO® '  CASE 765A-01
rr L HEOO SROXoXO
N ' e gee 09 MILLVETERS
' - - Flee ’ ®©e '
| T f|o0 - 00 TNETAN 150
. ] , 0IO® ®e B_| 2667 050 | 1.070
‘ I IHORORO) O ©e c | 19 0.075 | 0.105
. | &@@@@@(@@@@@ B D | 04 0017 | 0024
: . : =2 ® G 0.100 BSC
\_ 7 p ‘{ALQ@@(@@@Q@@@J ' X 0.140 [ 0.160
’ : : DO 1234 5 6 78 .9 10.
B B T [__ ‘ “ CASE 765A-01
NAL T : B
NOTES: [#T0013(0005 ®[T[AB[B G
1. DIMENSIONS A AND B ARE DATUMS AND. 5 DIMENSIONING AND TOLERANCING PER
(7] 15 DATUM SURFACE. . ANSIY14:5M. 1982,
2. POSITIONAL TOLERANCE FOR LEADS 4. CORTROLLING DIMENSION: INCH.
(68 PLACES): - :
e K| 02000000 o)
R SUFFIX J o O@@@
.PIN GRID ARRAY H @@ @
~ WITH STANDOFF | Fse | 88
(Dimensions essentially th, E|GO 06
Case 765A-01. See Fi >3R0J0) ®E
standoff detai cCleg®e 0JOYO]
‘ : RS’ - ‘oYoJolofole. - O
AlODOOEEEEELO
12345678910
- r-v .
w QUAD PACK
CASE 779-01

MILLIMETERS INCHES

OonOOononoooonnonn

L g e R )

| DIM-| MIN | MAX | MIN | MAX |
A | 2602|2627 | 0.985- | 03995
B |.2502 |-2527- | 0.995 | 0.995
C | 419 457 | 0.165. | 0.180
D ] 064 | 101 {0025 | 0040
E 2.16 2790085 "I 0.110
F 033 0.53 | 0.013.§ 0021
uuv_‘:uuuuu(_ynuuu‘uuuuf_: ! 4 G 1.27 BSC 0.050 BSC
‘ - » H_| 066 ] 081 | 0026 | 0032
R- J 0.38 063 |- 0.015 | '0.025
| B . K | 2261|2362 | 0.8%0 [ 0930
) ‘ e R [ 2413 | 2428 | 0950 | 095
. U | 2413 | 2428 | 0950 | 095
NOTES: . 2. DIMENSIONING AND TOLERANCING PER ANSI v 107 1.21- | 0.042 | 0.048
1. DIMENSIONS R AND U DO NOT INCLUDE MOLD Y14.5M, 1982 w 107 120 | 0042 | 0048
FLASH. . 3. CONTROLLING DIMENSION: INCH X 107 | 142 o042 [ 00%
. X Y

000 | -050 | 0.000 | 0020
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to make changes without further notice to any products herein to improve reliability, function or design. Motorola does not assume

ofthe application or use of any product or circuit described herein: neither does it convey any license under its patent rights nor the rights
products are not designed, intended. or authorized for use as components in systems intended for surgical implant into the body, or other
ded to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal

; injury 3 desith may occur. Should Buyer purchase or use Motorola products for any such uniniended or unauthorized application, Buyer shall indemnify and
| hegldMotérola and its officers, employees. subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
i a ees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use. even if such claim

| s that Motoroia was negligent regarding the design or manufacture of the part. Motorola and ¢ M‘ are registered trademarks of Motorola, inc. Motorola,
Inc. is an Equatl Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Center; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 58P, England.

JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141 Japan.

ASIA-PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate,
Tai Po, N.T., Hong Kong.
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