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When a data register is used as either a source or a destination operand, only the
appropriate low-order portion is changed; the remaining high-order portion is neither
used nor changed.

2.3.2 Address Registers

Each address register (and the stack pointer) is 32 bits wide and holds a full, 32-bit
address. Address registers do not support byte-sized operands. Therefore, when an
address register is used as a source operand, either the low-order word or the entire
long-word operand is used, depending upon the operation size. When an address
register is used as the destination operand, the entire register is affected, regardless of
the operation size. If the operation size is word, operands are sign-extended to 32 bits
before the operation is performed.

2.4 DATA ORGANIZATION IN MEMORY

Bytes are individually addressable. As shown in Figure 2-5, the high-order byte of a
word has the same address as the word. The low-order byte has an odd address, one
count higher. Instructions and multibyte data are accessed only on word (even byte)
boundaries. If a long-word operand is located at address n (n even), then the second
word of that operand is located at address n+2.

15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0

ADDRESS WORD 0
$000000 BYTE 000000 | BYTE 000001
WORD 1
$000002 BYTE 000002 | BYTE 000003
.
L]
Ld
WORD TFFFFF
SFFFFFE BYTE FFFFFE | BYTE FFFFFE

Figure 2-5. Word Organization in Memory

The data types supported by the M68000 MPUs are bit data, integer data of 8, 16, and
32 bits, 32-bit addresses, and binary-coded-decimal data. Each data type is stored in
memory as shown in Figure 2-6. The numbers indicate the order of accessing the data
from the processor. For the MC68008 with its 8-bit bus, the appearance of data in
memory is identical to the all the M68000 MPUs. The organization of data in the memory
of the MC68008 is shown in Figure 2-7.

2-6 M68000 8-/16-/32-BIT MICROPROCESSOR USER’S MANUAL MOTOROLA
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SECTION 3
SIGNAL DESCRIPTION

This section contains descriptions of the input and output signals. The input and output
signals can be functionally organized into the groups shown in Figure 3-1 (for the
MC68000, the MC68HCO000 and the MC68010), Figure 3-2 ( for the MC68HC001), Figure
3-3 (for the MC68EC000), Figure 3-4 (for the MC68008, 48-pin version), and Figure 3-5

(for the MC68008, 52-pin version). The following paragraphs provide brief descriptions of

the signals and references (where applicable) to other paragraphs that contain more
information about the signals.

MOTOROLA

The terms assertion and negation are used extensively in this
manual to avoid confusion when describing a mixture of
"active-low" and "active-high" signals. The term assert or
assertion is used to indicate that a signal is active or true,
independently of whether that level is represented by a high or
low voltage. The term negate or negation is used to indicate

that a signal is inactive or false.

PROCESSOR _ |
STATUS

MC6800
PERIPHERAL
CONTROL

SYSTEM
CONTROL

vec®
GND(2)
CLK

AS

)

uDs

ADDRESS
s > s
DATA BUS

D15-D0

ASYNCHRONOUS
— BUS
CONTROL

BUS
[ ARBITRATION
CONTROL

| INTERRUPT
CONTROL

Figure 3-1. Input and Output Signals
(MC68000, MC68HCO000 and MC68010)

M68000 8-/16-/32-BIT MICROPROCESSORS USER'S MANUAL
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3.7 M6800 PERIPHERAL CONTROL

These control signals are used to interface the asynchronous M68000 processors with the
synchronous M6800 peripheral devices. These signals are described in the following
paragraphs.

Enable (E)

This signal is the standard enable signal common to all M6800 Family peripheral
devices. A single period of clock E consists of 10 MC68000 clock periods (six clocks
low, four clocks high). This signal is generated by an internal ring counter that may
come up in any state. (At power-on, it is impossible to guarantee phase relationship of E
to CLK.) The E signal is a free-running clock that runs regardless of the state of the
MPU bus.

Valid Peripheral Address (VPA)

This input signal indicates that the device or memory area addressed is an M6800
Family device or a memory area assigned to M6800 Family devices and that data
transfer should be synchronized with the E signal. This input also indicates that the
processor should use automatic vectoring for an interrupt. Refer to Appendix B M6800
Peripheral Interface.

Valid Memory Address (VMA)

This output signal indicates to M6800 peripheral devices that the address on the
address bus is valid and that the processor is synchronized to the E signal. This signal
only responds to a VPA input that identifies an M6800 Family device.

The MC68008 does not supply a VMA signal. This signal can be produced by a
transistor-to-transistor logic (TTL) circuit; an example is described in Appendix B
M6800 Peripheral Interface.

3.8 PROCESSOR FUNCTION CODES (FCO, FC1, FC2)

These function code outputs indicate the mode (user or supervisor) and the address
space type currently being accessed, as shown in Table 3-3. The function code outputs
are valid whenever AS is active.

38 M&8000 8-/16-/32-BIT MICROPROCESSORS USER'S MANUAL MOTOROLA
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Table 3-3. Function Code Outputs

Function Code Output

FC2 FC1 FCO Address Space Type
Low Low Low (Undefined, Reserved)
Low Low High User Data

Low High Low User Program
Low High High (Undefined, Reserved)
High Low Low (Undefined, Reserved)
High Low High Supervisor Data
High High Low Supervisor Program
High High High CPU Space

3.9 CLOCK (CLK)

The clock input is a TTL-compatible signal that is internally buffered for development of
the internal clocks needed by the processor. This clock signal is a constant frequency
square wave that requires no stretching or shaping. The clock input should not be gated
off at any time, and the clock signal must conform to minimum and maximum pulse-width
times listed in Section 10 Electrical Characteristics.

3.10 POWER SUPPLY (Vcc and GND)

Power is supplied to the processor using these connections. The positive output of the
power supply is connected to the Vcc pins and ground is connected to the GND pins.

MOTOROLA M68000 8-/16-/32-BIT MICROPROCESSORS USER'S MANUAL
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3.11 SIGNAL SUMMARY

Table 3-4 summarizes the signals discussed in the preceding paragraphs.

Table 3-4. Signal Summary

Hi-Z
Signal Name Mnemonic | Input/Output | Active State On HALT On Bus
Relinquish
Address Bus AO0-A23 QOutput High Yes Yes
Data Bus DO0-D15 Input/Output High Yes Yes
Address Strobe AS Output Low No Yes
Read/Write RW Output Read-High No Yes
Write-Low
Data Strobe [» Output Low No Yes
Upper and Lower Data Strobes| UDS, LDS Output Low No Yes
Data Transfer Acknowledge DTACK Input Low No No
Bus Request BR input Low No No
Bus Grant BG Output Low No No
Bus Grant Acknowledge BGACK Input Low No No
Interrupt Priority Level 1PLO, IPL1, Input Low No No
IPL2
Bus Error BERR Input Low No No
Mode MODE Input High — —
Reset RESET Input/Output Low No* No*
Hatt HALT Input/Output Low No* No*
Enable E Output High No No
Valid Memory Address VMA Output Low No Yes
Valid Peripheral Address VPA Input Low No No
Function Code Output FCO, FC1, Output High No Yes
FC2
Clock CLK Input High No No
Pawer Input Vee Input —_ - -
Ground GND Input — — -
*Open drain.
310 M68000 8-/16-/32-BIT MICROPROCESSORS USER'S MANUAL MOTOROLA
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SEMICONDUCTODRT™™ r
(7]
[+1]
DM74LS86 o
e
Quad 2-Input Exclusive-OR Gate 8
< en N
General Description =
This device contains four independent gates each of which e
performs the logic exclusive-OR function. 5
m
s
Ordering Code: g
Order Number |Package Number Package Description <
DM74LS86M M14A 14-Lead Small Qutline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow ‘P
DM74LS86SJ M14D 14-Lead Small Outline Package (SOP). EIAJ TYPE I, 5.3mm Wide O
DM741.S86N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide X
Devices also available in Tape and Reel. Spedify by appending the suffix letter *X" to the ordenng tode. 8
[ =gl
Connection Diagram Function Table ®
Vec B4 A4 YA B3I A3 Y3 Y=A®B=-AB+AB
Jrs |12 f1z Jrn o 9 Is Inputs Output

A B Y

L L L

] > L H H

H L H

D_ H H L

H = HIGH Logic Level
L =LOW Logic Leved
N ENNE « |s s |7
a1 81 LAl A2 B2 Y2 GNO
© 2000 Fairchild Semiconductor Corporation DS006380 www.fairchildsemi.com
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FAIRCHILD
SEMICONDUCTOR M

DM74L.S138 - DM74LS139
Decoder/Demultiplexer

General Description

These Schottky-clamped circuits are designed to be used
in high-performance memory-decoding or data-routing
applications, requiring very short propagation delay times.
In high-performance memory systems these decoders can
be used to minimize the effects of system decoding. When
used with high-speed memories, the delay times of these
decoders are usually less than the typical access time of
the memory. This means that the eflective system delay
introduced by the decoder is negligible.

The DM74LS138 decodes one-of-eight lines, based upon
the conditions at the three binary select inputs and the
three enable inputs. Two active-low and one active-high
enable inputs reduce the need for external gates or invert-
ers when expanding. A 24-line decoder can be imple-
mented with no external inverters, and a 32-line decoder
requires only one inverter. An enable input can be used as
a data input for demultiplexing applications.

The DM74L.S139 comprises two separate two-line-to-four-
line decoders in a single package. The active-low enable
input can be used as a data line in demultiplexing applica-
tions,

All of these decoders/demultiplexers feature fully buffered
inputs, presenting only one normalized load to its driving
circut. All inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and simplify sys-
tem design.

August 1986

Revised March 2000
Features
B Designed specifically for high speed:
Memory decoders

Data transmission systems

B DM74LS138 3-to-8-line decoders incorporates 3 enable
inputs to simplify cascading and/or data reception

B DM74LS139 contains two fully independent 2-to-4-line
decoders/demultiplexers

B Schottky clamped for high performance
W Typical propagation delay (3 levels of logic)
DM74LS138 21ns
DM74LS139 21ins
B Typical power dissipation
DM74LS138 32 mW
DM74L.S139 34 mW

Ordering Code:

Order Number | Package Number Package Description
DM74L.5138M M16A 16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
DM74LS138SJ M16D 16-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS138N N16E 16-Lead Ptastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
DM74LS139M M16A 16-Lead Small Outline Integrated Circuit {SOIC), JEDEC MS-012, 0.150 Narrow
DM74L51398J M16D 16-Lead Small Qutline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
DM74LS139N N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also avaiable in Tape and Reel. Specify by appending the suffix letter *X” 10 the ordering code.

Jaxaldy|nwaq/iapodaqg 6€LSTYLNG » 8ELSTVLING

© 2000 Fairchild Semiconductor Corporation DS006391 www.fairchildsemi.com
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DM74L.5138 « DM74LS139

Connection Diagrams

DM74LS138
DATA OUTPUTS

-

vee YO ¥ Y2 Y3 Y4 Y5 s
116 I|5 '14 I‘J I!) |n Im l§

HEREE
(L]

I 2
A 8

3j4 ls s Ir ]

G2A G238 Gt Y? GHD

DM74LS139
SELECY DATA OUTPUTS

ENABLE — .
vee 62 A2 B2 2vo 2ve 2v2 2v3

IIE |IS 14 13 I|l IH |10 IQ

r T 7 7 7

Iv 2 a [4 Ts )s lv [a

N - oUTPUT ENABLE A1 BY 1Y0 1Yl Y2 i¥Y3  GND
SELECT ENABLE &1 —
SELECT DATA OUTPUTS
Function Tables
DM74L5138 DM74LS139
Inputs Inputs
Outputs Output
Enable Select pu Enable Select utputs
G1|G2({Note 1)|C|B|A)YO|Y1]Y2|¥3|Y4]VY5[Y6|YT G B A Yo 1 Y2 Y3
X H XIXIX|H|H|H|H|HIH]|H]|H H X X H H H H
L X X{x[x{ H{H]H|H|H[H[H]H L L}t H | % H
H L LILIL]L|B|H{H|[H|H]|H|H L L H H L H H
H L LILIHIH{ LIH|HIH{HIHIH L H L H R L H
H L LIHILIH|H|JL]H]|H]IH|H]|H L H H H H H L
H L LIHIH{HfH|H|L|H|H|H|H
H L HILJLFHIH|[H]|H|L|HIH[H
H L HILIHFH|H|HJH|H]LJH|H} H=HGHLevel
L=LOW Leved
H L HIHILIH [HIHIHIHIHTLH] T
H L HHIH{H|H|H|[HIH]JH|H]|L
Note 1: G2 =G2A + G28
Logic Diagrams
DM74L5138 DM74LS139
—E (L :‘5 )>_“’ wol
o 12
” E|‘l ) 113} ey L) w1
s ‘(s') L} SELECT "'@—DO—‘H»_‘ [\
a _D_'" :r‘v‘nns Loaddd u'—“—{)o——l m oara
=1 O . :=a}"l“° ouUTPuTE
A Dot DR e ovang s 22 =
o IS e = v = == g L .
2——{ DO
] O D = Lor froriad :, ey <>+ LR

www fairchildsemi.com
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FAIRCHILD
e —
SEMICONDUCTOR ™

DM74LS393
Dual 4-Bit Binary Counter

General Description

Each of these monolithic circuits contains eight master-
slave flip-flops and additional gating to implement two indi-
vidual four-bit counters in a single package. The
DM74LS393 comprises two independent four-bit binary
counters each having a clear and a clock input. N-bit binary
counters can be implemented with each package providing
the capability of divide-by-256. The DM741.8393 has paral-
le! outputs from each counter stage so that any submultiple
of the input count frequency is available for system-timing
signals.

August 1986
Revised March 2000

Features
M Dual version of the popular DM74L.593

W DM74LS393 dual 4-bit binary counter with individual
clocks

W Direct clear for each 4-bit counter

W Dual 4-bit versions can significantly improve system
densities by reducing counter package count by 50%

W Typical maximum count frequency 35 MHz

8 Buffered outputs reduce possibility of collector commu-
tation

Ordering Code:

Order Number | Package Number

Package Description

DM74LS393M M14A

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow

DM74LS373N N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Spedily by appending the suffix letter *X" 1o the ordering code.

Connection Diagram

ouTPUTS
2
vee 24 CLEAR  2Q0a 20g 20¢ 20p
I!Q 13 ||2 " 10 9 8
‘ Qa Op Qc Qo
CLEAR
A
A
A4
CLEAR A
Qa Op Q¢ Qp
1 2 3 4 s s 7
" . 10, 108 Qe 10g GMO
CLEAR
ouTeuTs

Function Table

Counter Sequence (Each Counter)

Outputs
Count ap ac Gy an
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H |
1" H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
H=HIGH Logic Leval
L=LOWLogicLevel

Jayuno) Aieuig ng-y (end €6€STPLNG

© 2000 Fairchild Semiconductor Corporation DS006434 www.fairchildsemi.com
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August 1986
FAIRCHILD Revised March 2000

SEMICONDUCTOR ™

DM74LS74A

Dual Positive-Edge-Triggered D Flip-Flops with
Preset, Clear and Complementary Outputs

General Description

This device contains two independent positive-edge-trig-
gered D flip-flops with complementary outputs. The infor-
mation on the D input is accepted by the flip-lops on the
positive going edge of the clock pulse. The triggering
accurs at a voltage level and is not directly related to the
transition time of the rising edge of the clock. The data on
the D input may be changed while the clock is LOW or
HIGH without affecting the outputs as long as the data
setup and hold times are not violated. A low logic level on
the preset or clear inputs will set or reset the outputs
regardless of the logic levels of the other inputs.

Ordering Code:

sjnding Asejuaws|dwog pue Jes|) yasaid yim sdoj4-dij4 q pesabbii -abp3-aanisod [eng Yy.STPLNG

Order Number | Package Number Package Description
DM74LS74AM M14A 14-Lead Small Outline integrated Circuit (SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS85ASJ M14D 14-Lead Small Outline Package (SOP}, EIAJ TYPE Il, 5.3mm Wide
DM74LS74AN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Devices also available in Tape and Reel. Specily by appending the suffix letter *X” to the ordering code.
Connection Diagram Function Table
Ve CLRZ LH €LK2  PRZ Qz [:+4 Inputs Outputs
1 n 12 1 10 [] ' PR | CLR | CLK D Q Q
L H X X H L
2 H L X X L H
L L X X |H (Note 1) H (Note 1)
H H T H H L
H H 1 L L H
H H L X Qp Q,
H = HIGH Logic Level
X = Either LOW or HIGH Logic Level
L =LOW Logic Level
T = Posttivegoing Transition
1 H 3 1 Qg = The outpul logic level of Q before the indicated input conditions were
[JUR] DY LK1 eRY at ] GND established.
Note 1: This configuration Is nonstable; that is, it will not persist when either
the preset and/or dear inputs retum to their inactive (HIGH) level.
© 2000 Fairchild Semiconductor Corporation DS006373 www.fairchildsemi.com
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DS8820A, SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS092B - OCTOBER 1972 — REVISED MAY 1995

Single 5-V Supply

Differential Line Operation

Dual Channels

TTL Compatibility

+15-V Common-Mode Input Voltage Range
+15-V Differential Input Voltage Range
Individual Channel Strobes

Built-In Optional Line-Termination Resistor
Individual Frequency Response Controls

Designed for Use With Dual Differential
Drivers SN55183 and SN75183

® Designed to Be Interchangeable With
National Semiconductor DS7820A and
DS8820A

description

The DS8820A, SN55182, and SN75182 dual
differential line receivers are designed to sense
small differential signals in the presence of large
common-mode noise. These devices give TTL-
compatible output signals as a function of the
polarity of the differential input voltage. The
frequency response of each channel may be
easily controlled by a single external capacitor to
provide immunity to differential noise spikes. The

SN55182...J OR W PACKAGE
DS8820A, SN75182 ... D OR N PACKAGE

(TOP VIEW)
1IN-[] 1 ~ 14l] Vee
1R¢f] 2 13]] 21In-
1IN+[] 3 12]] 2Ry
1STRB[] 4 1] 21N+
1RTCl]5s  10[] 2sTRB
10uTfl 6 ofl 2rTC
GND[| 7 8]} 2out

SN55182. .. FK PACKAGE

{TOP VIEW)
1
[ Q
Z 0 Z
E=Z29%
P e | e | s f g
1IN+ 343 212019 oo
NC []s 17[J NC
1STRB {] 6 16} 2IN+
NC [} 7 1s[] NC
1RTC I8 14[] 2STRB
9 10 11 12 13
[ Vo Vo Y o |

EOOkKEO
3523k
v—o N N

NC - No internal connection

output goes to a high level when the inputs are open circuited. A strobe input is provided which, when in the low
level, disables the receiver and forces the output to a high level.

The receiver is of monolithic single-chip construction, and both halves of the dual circuits use common power

supply and ground terminals.

The SN55182 is characterized for operation over the full military temperature range of —-55°C to 125°C. The
DS8820A and SN75182 are characterized for operation from 0°C to 70°C.

logic symbolf

w
iy
-4

1IN+
1|N-—'>]
1RT =—RT
1STRB
1RTC >——>RESP

A |=n

% your

™

an+ 1
2IN—- _3_5.
2R 234

2STRB 12
2RTC 2 —3¢]

8 our

2IN+ ———4

1
2IN- ”—zj>cr

logic diagram (positive logic)

1IN+ —4%

(2]

1N- 2 Do—s fourt
1Ry 2

1RrTC 2

1STRB 4

8 Jour

Y

9

t This symbol is in accordance with ANSVIEEE Std 91-1984

and IEC Publication 617-12.
Pin numbers shown are for the D, J, N, and W packages.

2RTC

2STRB 10

2RT —Z’V\N— |—

PRODUCTION DATA information is
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Products conform to specifications per the tesms of
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DS8820A, SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS0928 ~- OCTOBER 1972 - REVISED MAY 1995

schematic (each receiver)

RTC
5,9 14
Py ° ® Vee
IkQ % 1.5kQ
[
! 320Q
1.5kQ %% our
'
0—-—'
750 Q
& L GND
167 Q
1,13
IN- —A—
5kQ 4,10
STRB
Resistor values shown are nominal.
Pin numbers shown are for the D, J, N, and W packages.
FUNCTION TABLE
STRB Vip ouTt
L X H
H H H
H L L
H = V} 2 ViH min or Vjp more positive
than VTH max
L =V} <V max or V|p more negative
than V1 max
X = irrelevant
3 7
EXAS
INSTRUMENTS
2-2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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DS8820A, SN55182, SN75182
DUAL DIFFERENTIAL LINE RECEIVERS

SLLS092B — OCTOBER 1972 — REVISED MAY 1995

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

D

SN55182 Sz‘;’z‘;‘z\ UNIT
Supply voltage, Vo (see Note 1) 8 8 v
Common-mode input voltage, Vi +20 +20 v
Differential input voltage, V|p (see Note 2) +20 +20 v
Strobe input voltage, V(STROB) 8 8 v
Output sink current 50 50 mA
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Ta -55to0 125 Oto 70 °C
Storage temperature range, Tstq —65to 150 —65to 150 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package 260 °C
Case temperature for 60 seconds, T¢: FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J or W package 300 300 °C

t Stresses beyond those listed under “absolute maximum ratings™ may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions™ is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

NOTES: 1. Al voltage values, except differential voltages, are with respect to network ground terminal.

2. Differential voltage values are at the noninverting terminal with respect to the inverting terminal.

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR Ta =T70°C Tp = 125°C
POWER RATING ABOVETA=25°C POWER RATING POWER RATING
D 950 mw 7.6 mW/°C 608 mw —_
Fki 1375 mW 11.0 mwW/°C 880 mwW 275 mW
J3 1375 mW 11.0 mw/eC 880 mw 275 mW
N 1150 mW 9.2 mW/°C 736 mW —
wi 1000 mW 8.0 mW/°C 640 mW 200 mwW

% In the FK, J, and W packages, SN55182 chips are alloy mounted.

recommended operating conditions

SN55182 DS8820A, SN75182 UNIT
MIN NOM MAX MIN NOM MAX

Supply voltage, Vo 4.5 5 55 4.5 5 55 \
Common-mode input voltage, Vic +15 t15 \
High-leve! strobe input voltage, Vi(STRB) 2.1 55 21 55 v
Low-level strobe input voltage, Vi (STRB) 0 09 0 0.9 A
High-level output current, IoH : —400 -400 HA
Low-level output current, lo 16 16 mA
Operating free-air temperature, Ta -55 125 0 70 °C

*3

EXAS
INSTRUMENTS
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