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1. a@aUAD NAR LR

1.1} 3998NWULINAT Half Adder (4 AXLLL)

A

1.2) 4985792947 Full adder ae1d2937 Half Adder (6 ASLUL)

=
[}
{t

1.3) ssusniai@ernanisainneasinieavans 7 Sauuy Ripple(Asynchronous) Carry uas

vanitnisudlrdaldasianann (2 ATUUL)

Aal

1.4) asgFa9aiwaLiumn “1" aglu register WaniuualfantusGusuiandy <7

(2 AELUL)

] k3
1.5) Bunmuunlpansidunaaui lienswalag liduiudygnouniing
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2. asaiasiaald Connection diagram finmmuald Ifiinimianumiaulun1sNaAIA AN

M 1 ueslildled 74LS150 Line Data Selector/Multiplexer (Adoyaifisiinly Appendix)

fluen ﬂﬁugﬁuLvhﬁu‘lum?ﬂ?Neq% (4 ATILLL)
ma"mﬁl 1

C B A Y

0 0 0

- 0 0 1 0

0 1 0 0

0 1 1 1

1 0 0 0

1 0 1 1

1 1 0 1

1 1 1 1

HBU

Ll ] Ll [T L] [0 Le
B Z E

b i gy Z GND
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3. anled 7418139 Decoder/Demultiplexers admatatnnumgllil

3.1) atnlad 7415139 1165199987 4-to-16 Line Decoder WiaunIsz1aUNE LALTUAANR

0,-0,; Winsudiau (afayainissnain Appendix) (9 AZLLLW)
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3.2) A1n connection diagram AinMuua ks asaanuuLaeas Demuttiptexer a4 lad 7415139

(AdoyaIRNANAIN Appendix) (5 ALKIL)
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-
=

LA

4. nualdaedn ¥ = 1 (Jusednildmugusruumailiadenressuunils Wadlafansssia
flausia A usz B Wigndias fauyildao s Guiusasszumiuaniue “closed” iletlausia
01 ssuufiszilasuanuniy “1/3 Open” ananuzildntlausa 10 szuufasulAauaniug
il “2/3 Open” uazananusiithfleusiia 11 ssuufazidnganiuz “Open” wazhaniuzil
TUUATRIINTaTIeaean Y = 1 eldidlefen amiussuufazulaewdlusnmy “closed”
amludd Twanehiszouagiuaniussing) Wenesdaie ssuvaznaulduaniuz “closed” 1aue
i dl L 8 L4 ] z
nndayaiiuuslineuniusalii

a

4.1 {@ia state diagram 19952 ULAINANY (2 AZLUL)
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4.2 ,aAFN state table 109szULTNlsEnausedune A, B, C, antuilaqtiy, anuzsely
ULATLFWENNEER savieasan Z ilenmusdnuaningusasidniludmiums
uWnuLsaz state TAuszunluwAazanIue (8 AZILUW)

AR

4.3 asaanuuunasmaillndenlng 14 JK fiip-flop waz combination logic gate (9 AZWUL)
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4.4 aanaashiflute 4.3 Toeldled 74Ls73A (luisfeeszyan Voo uaz GND) (5 Azuuw)

74LS73A

74LS73A

74L.S73A
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5. nvualy state table AIA137199 2 A9RALANDNAD 1T
15190 2
Q, [ Q... J.K FIF
o [ofalafalalsuilaln] 4]k
0 0 1 1 1 1 1 X 1 X 0
1 1 1 1 0 1 X 0 X 1 X 0
1 0 1 0 1 1 X 1 1 X X 0
0 1 1 0 0 1 0 X X 1 X 0
0 0 0 X X X X X X X X X
0 1 0 X X X X X X X X X
1 0 0 X X X X X X X X X
1 1 0 X | x X X X X X X X
5.1) 491U State Diagram 28999431L (2 ATLUL)

Fal
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6. aidlEw Timing Diagram 1dtya e Q,, Q,, Q,, Q, 389easgtil 6.1 (10 AzZWW)

HIGH
1
Pol(4) P{(5) P3| (6) P4 (7) _—
(2)
3 Ei
— @ A*
PE WC 74L.85195
MR 100
CP —(L>
(15) l(14) ‘(13) (12)

Qo Q4 Q. Q3

Voo MR MR CPy CPp

O @&
[14] [3] [2] [w] [se] [5] [¥]

) LS230

HEARBIOEBIBER
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7. Aanuuunassanuiiaee 30 Tneld IC 7415290 wax i duty cycle 50%
(adayainiiinlfian Appendix) (9 ATWUL)

Aau

Yor MR MR @1 CPﬁ

WIIEII??II?TII_II_II'I

) LS290

Yoo MR MR CP1 CP{}

Iﬂﬂl’]l—lml_lﬂ

) LS290
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Reset l
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APPENDIX

@ MOTOROLA

SN54/74LST73A
DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP
The SNSILS/ TSLST3A o ersindividuail, K cisar, aid olock npus. These

Gual fip-fiops ane degionac 50 hat when theclock goes HIGH, thairguis as

snablsd and data will be accepled. The logi lavel of the J and Kinputs rray DUAL JK NEGATIVE

beallowad o change when the clock pulse s HIGH and the bistslie wil por- EDGE-TRIGGERED FLIPFLOP

farm acoorckng 1o the fruth fabie s long a2 menimum sei-up imes ars ob- LOW POWER SCHOTTKY

sarvadd. inpid dafais ransferrad b the outpits on the negative-going aXige of
the clock puise

LOGIC DIAGRAM {£ach FipFiop)

4 BUFAIX
CERAMIC
CASE 65208
N SUFRX
PLASTC
7, CASE 84608
1
> 710
QIK (R
D SUFFE
¥ BCOHC
5 CABE 75142
ORDERING INFORMATION
ENGALEXXS  Cevamic
MODE SELECT — TRUTH TABLE SNTALEXXD SO
WPUTS UTRPUTS
OPERATING MODE — —
Tp ] K o G Sym
Fome (Cloar L X X (! H
Togghe H ] B g 9
{oat O (Fewat) H H n i H
Load “1* {Sef H S 1 H i H—y o2 74 o}-0
Hold H £ t g I
H, h = HiGH Vonage Lavel —gee s-—ace
&ilmm Lot 3udK %00—13 10—-!(_%0 ]
b h{qh abower case tablorsindiaie i siwe of dhe mfomnomd et (OF cripul) oo st Sema 4 v
proE 4 the HGHH Yo LOW chook sansion 2 §
Vo= PR+

QD =P 1
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Decoders/Demultiplexers

General Description

These Schottky-clamped circuits are deslgned fo be used in
high-parformance memory-decoding or data-routing apphi-
cations, requiring very shorl propagation delay fimes. In
high-performance memory systems these decoders can be
used to minimize the effects of system decoding. When
used with high-spead memories, the dsalay times of these
decoders are usually Jass than the typicat acCess tme of the
meemnoty, This muans that the offsctive system delay intro-
tuced by the decoder is negligible,

The L3138 decodes one-of-sight fines, based uwon the con-
ditions at the three binary select inpuls and the thres enable
inputs. Twe sclive-low and one aclive-high enable inputs
reduce the need for external gates or inverters when ox-
panding. A 24-ine decoder can be implemented with no ex-
torrial inverlers, and a 32dine docoder requires only one
irverter. An enable inpul can be used as a data input for
The L5139 comprises two saparate two-Ena-to-fourdine ds-
coders in a single package. The active-iow anable input can
be used as a data line in demultiplexing applications,

Alt of these decoders/demultiplexers foature fully buffered
Inpits, presenting only one nomalized load to Hs driving
circull. All inputs are clamped with high-performance

&Nationat Semiconductor

54L.5138/DM54LS138/DM74L5138,
54L.5139/DM54L.5139/DM74L5139

June 1989

Schottiy dicdes to suppress ne-ringing and simplify system
design,

Features
m Designed specificaly for high speed:
Marmory decoders
Data transmiasion systems
m LS138 3-t0-Biine decoders incorporates 3 enable in-
puts to simplfy cascading and/or data reception
B 1 S139 contains two fully indepondent 2-to-4-ine decod-
arsfdemullipiexers
8 Schotty clamped for high performance
m Typical propagation delay (3 levals of logic)
15138 2t ng
L5138 21 ;s
m Typical power dssipation
L5138 R mwW
L5139 34 mW
m Alternate  Miitary/Aerospace  devices (5419138,
5418139 are aveilable. Contact a Nationat Sermicon-
ductor Sates Office/Distributor for specifications.

Connection Diagrams

Dual-in-Line Package
DATA OUTPUTS

- ~

Voe YO ¥ ¥z Y3 ¥4 ¥5 Y&
1% 115 !14 |¥3 l12 113 110 I9

HENEN

TL/F 8T -1
Order Number 54L.5138DMQB, 54L5139FMQOB,
54L5138LMQB, DM54L.S138J, DM54L.S138W,
DM7431.5138M or DM74L5138N
See NS Package Number E20A, J164,
M16A, N16E or Wi16A

Duatin-Line Package
BELECT DATA OUTPUTS

ENABLE -~ a)
Yec G A2 82 ave  2Yi  av2  2va

!16 |15 14 3 |12 IH I‘lD ’9

5 b4

??‘{"?

!1 2 3 ‘4 Is lr la
ENABLE A1 B1  1YD 1¥1 1Y2  1¥3 GND
G1 | — — —
SELECT DATA QUTPUTS
TUFS31-2

Order Number 541 5139DMOB, 54LS139FMQB,
S4LS138LMGB, DMSALS 139, DMESLS139W,
DM74LS139M or DM74LS 139N
Sea NS Package Number E20A, J16A,
M16A, N16E or W164

1005 Natosat Samconductor Corpordion.  TLAR RIS

RAD, H300108/ Pretadin 8. A
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'LS139 Electrical Characteristics
over recommended operating free air tomperature range {unless otherwise noted)
. Typ ;
Symboi Parameter Conditions #Min (Note 1) Max Units
Vi input Giamp Voltage Voo = Min | = —18mA -15 v
Vo High L avet Qutput Voo = Min, lon = Max, M54 25 34 v
Voltage ViL = Max, Vg = Min DM74 57 24
VoL Low Leval Oulput Voo = Min, I = Max DM54 025 0.4
Voltags ViL = Max, Vi = Min DM74 035 o5 V
Iy, = 4 mA, Voo = Min DM74 025 04
Iy tnput Curront @ Max Voo = Max, vy = 7V 1 A
Input Voitage )
I High Levet input Current Voo = Ma, V) = 2.7V 2 #h
I Low Lavel Input Curront Voo = Max, Vi = 0.4V —0.36 mA
los Short Clresit Voo = Max DMs4 =20 —100 A
Output Current {Note 2} DM74 — 20 ~100
oo Supply Gurrent Voo = Max (Note 3) 88 11 A
Nots 1 Al typcals am at Voo = BY. Ty = 28°C.
Nots 2 Not more than one tutput ehould be sfortad at a time, and the duration should not 8xceed one Second.
Note 3 i is measured with akl oulpuis enablad and opan.
LS 139 Switching Characteristics
at Voo = S5V and Ty = 25°C {Beo Seclion 1 for Test Wavelorms and Output Logd)
From {Input) Ry = 2ki}
Symbel Parameter To {Quipul) Cp = 15 pF G = S50pF Units
Min Max Min Max
tpt i Propagation Dalay Time Selact to 18 27 ne
lLow 1o High Leavsl Quiput Output
tpait, Propagation Delay Time Selsct to 27 40 ns
High to Low Leve! Output Outpust
tetn Propagation Dalay Time Enable to 18 o7 ns
Low 10 High Lavet Output Dutput
tpil Propagation Delay Time Enable {¢ 24 40 ns
High to Low Lavet Qutpul Qutput
Function Tables
L5138 L5130
inputs Cutputs fputs Outputs
Enable | Select Enable Select
G| G2 ICIBIAlYOlYTIY2|YSiva |5 | Ye|Y7 G B A Yo ¥1 Y2 ¥a
X| HIX|X[XIH|[H|H|H|H|[H[H|H H X X H H H H
L X [X[X[X[H|H|H[H|H]|HB|H|H L I L L H H H
HI L |L[Ltjt|] L |B|H|(H|HIH|H|H L L H H i H H
HIl & |[L|JLEH|H|[LIH|HIH][H|H|H L H L H M L H
H LjifH(e|H|H|L|{H|H|H|H|H | H H H H H L
H| L JUHHIH[H|H|L|H|H|H[H _ B _
WL [nlele|n|ale|rlelulaln M= b Lovel L = Low Level. X = Don't Cas
Hi L |[HIL{HIH]H|H |H|HIL|HIH
HI L [HIHIL{H |H|H{H[H|H!L|H
H| L |HHHIH|H|H|H|H|H|H|L
v G2 = GZA + G2B
H = High Lavel L = Low Level, X = Don't Care
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DM74150

General Description

Data Selectors/Multiplexers

These data selectors/muitiplexers condain full on-chip
decoding to select the desired data source. The DM74150
setects one-of-sixteen data sources. The DM74150 has a
strobe input which must be at a LOW logic levet to enable
these devices. A HIGH level al the strabe forces the W out-
put HIGH ang the Y oulput {as applicable)} LOW.

The DM74150 features an inverted (W) oulput only.

Features

B 150 selects one-of-sixteen data lines

@ Performs paraliel-to-serial conversion

M Permits maatiplexing from N Iines ta one line

8 Aiso for use as Boolean funclion generator

= Typical average propagation delay time, data inpid io W

output: 11 ns

M Typicat power dissipation: 200 mw

Ordering Code:

Order Number | Package Number

Patkage Description

DM74150N NZ24A 24 ead Plastic Dual-in-Line Package (PDIP), JEDEC MS3-011, 0.600" Wide

Connection Diagram

DATA IHPLUTS

DATA SELECT

24 123 322131 |20 )19 |18

*7

~ )

Yoo E§ E9 EI0 £11 E13 E{3 Et4 [0S & B C

16 f13 p14 |13

Function Table

inputs

Cutputs

3
]

]

[

2 13 |+ 5 |8 7 2

|

iy

BATA INFUTS

[} lta 11 {12

Ef E€ E5 [4 E©3 EI ©1 EDSTROBEW D &GND

OUT DATA
SELECT

T T T LT LT IIT~rrerr~e e XxO
I TITrrrIITFFr-rXILTr-re I3~ XD

IrIITrIIrr~r~r~TIITTrrErem™XO

H

rrxr™rr-ITrer L~~~ I~ Xp

ED
Ei

Ea
E4
E5
g6
E7
E8
E9
£10
ETT
Ei2
13
€14
ET5

-rrcreeefr*CcrcrrC-eEercrrerreercme~ Io

H = HEGH Leval
L =LOW Levet
X =Don't Care

EG, E1 .. E1% = the complement of the Jevel of the respective E input

© 2001 Fairchilg Semiconductor Corporation DS006546

www. fairchiidsemi.com
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® MOTOROLA

UNIVERSAL 4-BIT
SHIFT REGISTER

The SNS4/740.5195A is a high speed 4-Bit Shift Register offering typical
shift frequencies of 39 MHz. It is useful for a wide vatiety of register and
counting applications. It utizes the Schottky diode clamiped process to
achieve high speeds and is fully compatiblewith a/l Motorola TT1. products.

+ Typical Shift Right Frequency of 38 MHz

Asynchronous Master Reset

Fully Synchronous Serial or Parallel Data Transfers
Irput Ctamp Diodes Limit High Speed Termination Effects

»
» J, K Inputs 1o First Stage
-
»

CONNECTION DIAGRAM DIP (TOP VIEW)

Vo G Q1 G O & P
_fre] [16] [a] [] Fiz] [n] [oo]

Ll
[o]

NOTE:

1] {2 (3] [of [s] o] I e
MR K Pp Py P2 Py GND
PIK NAMES LOADING (Note &)
HIGH Low
PE Parallel Enable {(Active LOW) input 0.5UL. 0.25UL.
Pg~Ps3 Parallel Data Inputs 05UL. J25UL.
4 First Stage J (Active HIGH) Input oSUL. 025 UL
K First Stage K (Active LOW) Input 05U.L. 025 UL.
P Clock (Active HIGH Going Edge) nput 25Ul 025 UL,
MR Master Reset (Active LOW) input 9.5 UL, 0.25UL.
Qo-Q3 Paralte] Qutputs (Mote b) UL | 525 UL
Q3 Complementary Last Stage Output (Noteb)  10U.L. | 5¢25 UL,

NOTES:
#.1 TTE Unit Load (U L) = 40 pA HIGHA.6 mA LOW

The Flatpak version

has the same pinbuts.
(Connection Ciagram} as
the Duat In-Line Package.

. The Output LOW drive factor is 2.5 UL for Mitary (54) and § U.L. for Commercial 74)

Temperature Ranges.

SN54/74LS195A

UNIVERSAL 4-BIT
SHIFT REGISTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE §20-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
s0IC
CASE 751B8-03

ORDERING INFORMATION

SNS4LSXXXJ  Ceramic
SNT4LSXXXN  Plastic
SN74LSXXXD SQIC

LOGIC SYMBOL

2—{u
n—{cr p—

T urag o 00 5

TITT]

1 16 14 13 12

Voo =PH 18
GND=PINB

FAST AND LS TTL DATA

5-366
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SN54/74LS195A
LOGIC DIAGRAM _

FEJ K Py Py ) P3 MR P

@#@ @ ©® ® ] @ ®®
1 || Sl?

& &
A Cp Qg 1R Cp rCo 1R CpOy
Lo cp Lchcp . 9 Lohce

§ Gt L[>— 5 O LI“}'— 8 G LD'— 5 G
Yoc=PIN1B @ @ ®—|
g;:"u:mms % % % %

FUNCTIONAL DESCRIPTION

The Logic Diagram and Truth Table indicate the functional
characteristics of the LS1954 4.Bit Shift Register. The device
is useful in a wide variety of shifting, counting and storage
applications. It performs serial, parallel, serial to parallel, or
parallel to serial data fransfers at very high speeds.

The LS195A has two primary modes of operation, shift right
(Qp Q4)andparallelload which are controlled by the state of
the Parallel Enable (PE} input. When the PE input is HIGH,
sefal data enters the first flip-flop Qg via the J and K inputs and
isshifted onebitinthedirectionQg Q1 __Qz Qazfollowing
each LOWto HIGH clock transition. The JK inputs provide the
fiexibitity of the Ji€ type input for special applications, and the,
simple D type input for general applications by tying the two

@
G

pins together. When the PE inputis LOW, the LS195A appears
as four common clocked D flip-fiops. The ¢ata on the parallel
inputs Pp, P4, Po, P13 is transferred to the respective Qp, Q4,
Q2, Q3 outputs following the LOW to-HIGH clock transition.
Shiftleftoperations{Qz Qo) canbe achieved bylying the Qy,
OQuffuits to the Pp—1 inputs and hoiding the PE input LOW.

All serial and parallel data transfers are synchronous,

octurring after each LOW to HIGH clock transition. Since the
LS195A utilizes edge-triggering, there is no restriction enthe
activity of the J, K, Py and PE inputs for logic operation —
except for the set-up and release time requirements.

A LOW on the asynchronous Master Reset (MR) input sets

all Q@ outpuls LOW independent of any other inpiit condition.

MODE SELECT — TRUTH TABLE

INPUTS OUTPUTS
OPERATING MODES

MR | PE J K | Py | QG Q4 Q Gy Q3
Asynchronous Reset L X X X X L L L L H
Shift, Set First Stage H h h h X H a0 a4 7 I v}
Shift, Reset First ] h 1 ) X L <] 7] = I )
Shift, Toggle First Stage H h h 1 X a0 90 i 2 a2
Shift, Retain First Stage H h I h X =) do g1 9 G2
Parallel Load H | X X Pr By 2] ) P

L="LOW voliage levals
H = HIGH vokage levels
X = Don't Care

I = LOW voltage fevel one set-up time prior 1o the LOW to HIGH clock transition.
h = HIGH voltage level ene set-up ime prior to the LCW to HIGH clotk transition.
Py (Q) = Lower case letters indicate the state of the refersnced inpat (o output) one set-up time prior to the LOW to

HIGH clock transhion.

FAST AND LS TTL DATA
5-367

8} 1 TTL Unit Load (UL ) = 40 uA HIGH/ 8 mA LOW.
b) The Output LOW drive facter is 2.5 U.L. for MilRary (54} and 5 U L. for Commercial {74) Temparature Ranges.

€} Thie Qg Quiputs are guarmnteed to drive the full fan-out plus the CPy Input of the devics.

FAST AND LS TTL DATA
51



sWANNANEA

@ MOTOROLA

DECADE COUNTER;
4-BIT BINARY COUNTER

The SN54/74L5290 and SNS4/741.5293 are high-speed 4-bit ripple type
counters partitioned into two sections. Each counter has a divide-by-two sec-
tion and either a divide-by-five (LS290) or divide-by-eight (L5293} section
which are triggered by a HIGH-to-LOW transition on the ¢lock inputs. Each
section can be used separately or tied together {Q to CP)to form BCD,
Bi-quinary, or Modulo-16 counters. Both of the cointers have a 2.input gated
Master Reset (Clear), and the LS290 also has a 2-input gated Master Set

Section:

{Preset 9).

* Corner Pawer Pin Versions of the LSS0 and LS93

* Low Power Consumption . . . Typically 45 mw

« High Count Rates . . . Typically 42 MHz

* Choice of Counting Modes .. . BCD, Bi-Quinary, Binary
input Clamp Diodes Limit High Speed Termination Effects

-

Voo MR MR CPy CPp Qp Q3
[14] fis] [2] [11] [0] [} [}

CONNECTION DIAGRAM DIP (TOP VIEW)

N1 18

SN54/74L.5290
SN54/74L5293

DECADE COUNTER;
4-BIT BINARY COUNTER

LOW POWER SCHOTTKY

L8230

NOTE:

The Flatpak version

has tha same pinouts
{Connection Diagram} as
the Dual In-Line Package.

L} [2]

MS NC M3 O Oy MC GND
Veg MR MR CPy CPp @y @
[14] [3s] [32] [n] [we] o1 [

Ls293

14

J-SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
S0IC
CASE 751A-02

ORDERING INFORMATION

SNS4LSXXXJ  Ceramic
SNT4LSXXXN  Plastic
SN74LSXOD 801G

M EEL

NG

NG O 4

PIN NAMES

CPy

cPi

CP1

MR1, MR2
MS1, MS2

Qo

a1, a2, 03

NOTES:

NC  GND

Clock (Active LOW going edge) Input to +2 Section.

Clock (Active LOW gaing edge) Iriput to +5 Section (LS290).
Clock (Active LOW going edgé} Input to +8 Section {LS293).

Master Reset (Clear) Inputs

Master Set (Pres«t-9, LS290) Inputs
Output from =2 Section {Notes b & ¢)
Qutputs from +5 & + 8 Sections (Note b)

) 4 TTL Unit Load (U.L.) = 40 A HIGH/ 5 mA LOW.

b) The Output LOW drive factor 15 2.5 U.L. far Milltary {54) and 5 U,L.for Gommercial (74) Temparature Ranges.
©j The Qg Outputs are guaranteed to drive the fuk fan-out plus the CPy Inputt of the device.

LOADING (Note &)

HIGH LOW
0.05U.L. 15UL.
0.05UL. 20ulL.
0.05U.L. 10UL.

0.5UL. 025U.L.

05UL | 025Uk,

10 UL 5(25) UL,

10 UL S(25U.L

FAST AND LS TTL DATA
o1
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SN54/741.5290 @ SN54/74L.S293
LOGIC SYMBOL
LS250 LS283
13
O
Ms
10—gq-CPp 10— CPy
11— tFy 11— 0Py
MR 00 0@y MR Qp Oy Q503
’ '
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Section:

SN54/74L.5290 & SN54/741.5293

FUNCTIONAL DESCRIPTION

The L5280 and L5293 are 4-bit ripple type Decade, and
4-Bit Binary ocounters respectively. Each device consists of
four master/slave flip-flops which are internally connected te
provide a divide-by-two sectich and a divide-by-five (LS290)
or divide-by-eight (LS293) section. Each section has a
separate ¢logk input which initiates state changes &f the
counter on the HIGH-to-LOW clock transition. State charges
of the Q outputs do not ocour simuitaneously because of
intemal ripple delays. Therefore, decoded gutput signals are
subject to decoding spikes and should not be used for clocks
or strobes. The Qg outpiit of each device is_designed and
specified to drive the rated fan-out plus the CP4 input of the
device.

A gated AND asynchronous Master Reset (MR1 - MR2) is
provided on both counters which overrides the clocks and
resets (clears) all the fiip-flops. A gated AND asynchronous
Master Set (MS1 - MS3) is provided on the LS280 which
averrides the clocks and the MR inputs and sets the cutputs to
nine (HLLH).

Since the output from the divide-by-two section is not
internally connected to the succeeding stages, the devices
may be operated in various counting modes:

LS290
A. BCD Desade (8421) Counter — the CP4 input must be

LS290 MODE SELECTION

RESET/SETINPUTS QUTPUTS
MRy | MRz | Msq | MS2 Q O Q Qa
H H L X L L L L
H H X L L L L L
X X H K H L L H
L X L X Count
X L x L Count
L X X L Count
X L L X Count
L5290
BCD COUNT SEQUENCE
COUNT QUTRUT
S & G O3
0 L L L L
1 H L L L
2 i H L L
3 H H L L
4 L L H L
5 H L H L
& L H H L
7 H H H L
8 L L L H
9 H L L H
NOTE: Quiput Qpis connectad tc Input CPy
or BCD count.
H = HIGH Vokage Level
L = LOW Voltage Level
X=Don't Care

externally connected to the Qg output The CPg input
receives the incoming count and a BCD-zount sequence is
produced.

B. Symmetrical Bi-quinary Divide-By-Ten Counter — The Qg
output must be externally connected to the CPpinput. The
input count is then applied to the CPq input and a
divide-by-ten square wave is obtained at output Qp.

C. Divide-By-Two and Divide-By-Five Counter — No external
interconnections are required. Thefirstflip-flopis used asa
binary element for the divide-by-two function ({CPg as the
input and Qg as the autput). The CP4 inputis used to obtain
binary divide-by-five operation atthe Q3 output.

LS283

A. 4-Bit Rippie Counter — The outpit Qg must be externally
connected toinput CP4. The input count puises are applied
to input CPg. Simuftaneous divisioniof 2, 4, 8, and 16 are
performed at the Qp, Q4, Q2, and Q3 outputs as shown in
tha truth table.

B. 3-Bit Ripple Counter — The input count pulses are applied
toinput GP4. Simultaneous frequency divisions.of 2, 4, and
8 areavailable atthe Q1,Qp, and Q3 outputs: independent
use of the first flip-fiop is available if the reset function
ceincides with reset of the 3-bit ripple-through counter.

15293 MODE SELECTIHON
RESET INPUTS OUTPUTS
MRy MRz Qp Q@ O Q3

H H L L L t

L H Count

H L Count

L L Count

TRUTH TABLE
QUTPUT
COUNT
] Q3

0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
5 L H H L
7 H H H L
8 L L L H
S H L L H
10 L H L H
11 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H

Note: Cutput Qp connscted to input GPy
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