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DM545161/DM745161, DM545163/DM745163
Synchronous 4-Bit Binary Counters

General Description

Theas synalucnous, prasattakls countars lesture ap intar-
nel cerry look-ahaad for apaltzallon kn high-spaad eounling
dugigna. Thay sra 4-bt binsry gountors. Tha carey culpat i
dacadad by maens of & NOR gate, thus preventng spthes
duebng 1he novrmal esunting meda of oparation, Synchroncus
oparatan s provldad by Naving efl flip-fops olooked slmuld-
ragualy 2o that e auputs charge coincldant with eaoh
clhar whan ag insinrated by the count enalla Inputs and
intarngl galing. This made of spsretion siminates the cutput
counting spikas whioh ara noematy sescslalad with 43vr-
chrenous {ippke elockh sauriee. A buferad chosk input trig-
gera the four lip-Tiopa on 1he dsing (poetve-caing) edoe of
the clogk input weyvfonm.

Thesa eountars are fully progremimable; that 1s, the aulputa
mey he praset o gilber leval. As prasstting |3 syachraraod,
a&iting up a taw lavel &t lhe bad frput disatlss the sounler
and cruses tha oulputa to agraa with tha salup date afer
{he next olock pulze ragardlans &l Ye lavaly of tha anable
input,

Thea carry leak-ahead slreuity providas for ceecading couns
12 for n-bit aynchronous applicatiens wiltkaut addilional
aating, inatrumantel In aceampllshiag this fnctian are bwo
eount-arable inputs Bnd & fpple carmy aulput. Beth sauat-
anahils byptts (7 and T) must ba kigh te deunt, and input Tis
lad farward ta anaila the ripple camny outpul. Tha rlpple car-
fy aufpud thie snablad will produca a high-lavak cutput puksa
wiih a durallen epproximetaly egual to the high-level portian
of the &y oulput, This high-level gvarllaw dpple cary pukse
can ba usad to anable successve cascaded stages.

Features

m Synehrorously progremmable

u ntarral ook-ahead lor 138t courting
W Carry oulput for n-bit caxcading

M Synchronous counting

m Load conirgl lne

W Blode-afamped Inpuls

Connection Diagram
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Absolute Maximum Ratlngs o)

It MitltaryfAerospace specifled devices are raguired,
pteass eontacl ihe Natlanal Somiconductor Sales
Offloss Disdriblitors far avallabllity and spetification.
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MNoa: Tie "Absolite MWaximiem Aalings” arg Mose valves
bapond which e safely of the davice canne! ha guarsn-

faced, The Jevioe slowd not be opsraled at thase Aes. The

Aupply Yollaga ™ pardmats vialies dafihed in the "Eleetdoal Charactorlatios "
Inpat Voktaga 5By tekle ara nel guaramiead ai the abeoluts masimam ra
UIJP.; ating Fres Al Tamnparaturs Fangs T8 “Fiseamimanded Ciparfing Goneltions* tatis il aeifin
: T the condifiang for dzival davie vy
DME4S --55'Gla | 125°C Aciual aavee opsn
CMT43 FCto +TFG

Homge Temparature Rangs —B5C b + 1500

Recommended Dpera ting Conditlons ses 3scton 1 ter Tast Wavetorms and Gulput Load

Symbol Parameter DMB4S161/ 163 DM74A3181/16% Unks
. Min Mom Max Min Hom LTS
Yoo Bupply Yollage ) 4.5 5 65 4.75 5 5.28 v
ik High Lewal Input Voltaga 2 2 W
Vi Low Leval Input Vollags oS 24 ¥
kaH High Lawal Dutput Curranl —1 -1 md
"o, | LowLevel Output Currant | 0 | ma
o Glock Frequangy (Nete 1) i {40 0. 40 Mz
Clesek Fréquancy (Mete 2) o Poas o a5
b Putea Width (Mots 1) Clogk 0 ! 10
Glaar (Note 4} w0 ' 10 s
Pulsa Widih (Noks 2) Glaek 12 12
Clagy (Mate 4} 12 3]
Iy Batup Time (Mela 1) Data 4 4
EnghlaFor T 12 12
Load 14 14
Cl@ar (Note 3} 14 ] 14 ne
Botup Time (Note2) | Data | 5 B
Enahle P oc T 14 14
Laad 18 16
Glaar (Note 5) 18 16
ty Habd Time {Mota 1} Diata 2 A
Lthara [ ns
Hild Thna {Mata 2% Diata 5 ]
Qthars 2 I g
IREL Load or Claar Aelaags Tlwa fhols: 1) 12 o 12 ns
Load or Clear Aaleaza Tima tHals 2) 14 14
Ty, Frae Air Dpsrading Temparaturs —55 12% q 70 o

Hale 120 = 1EgF, AL — 2805 Ty = 26°C Brd Yo = 5V

Hole 208y — GOpF, AL = 28060, Ty = 380G and Wep o Oy,

Hal X Applins orky 02 tha '5183 whieh bas ey rehrosons e nouks
Mobe 42 Appilaa arky ta Whe '8181 wiih bas ssynchioous gaqr Inparie,
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Elactrical Charasteristies averrecommenda cperating froe alr tmperanre [unlces atharwies notad) | &
I .
Bymbal Parameler Condifong Min Tep Max Units E?
{Note 1) ]
Y Input Ctamp Waliags VYoo = Min, || = —18ma i —1.2 W :
Voy High Leval Quibput Voo — Min CME4 ag ad i
“oftage I = Max i ' ” !
YL = Max OM74 .
Vi = Min i a7 3.4
Wi Low Lol Quiput Yoo = Min iz, = Max BB v
i Yolage ViH = Min, ¥, = Max '
Iy It Currand < Max Ven — Max, W) — B.BY i i
lnput Vallaga
R Lew Laval irput Yoo = Max CLE, Data a0 A
Current ¥ =27y Othare -10 —200 #
I Lonyt Leswwal [ ghut VYoo = Mex Enahla T -
Current Vi = 0.5V Othars —2 mé
Ing Short Clrauit Vs — Max DMG4 —40 —100 h
Outpist Cumerst (et 2 DHAT4 — 40 —100
Iz Supply Currart Was = Max o5 160 mh

Switching Character|stics atves = svand Ta = 25° (See Ssetion 1 fo- Teat Wavetorme and Gutpat Laad)

A, = 3800
Fram (lnput) _ =
Zymbad Paramelar To (QUpUY G = 15gPF G = 3gpF Unlts
i Win Max Min Max
Taes Rl ity Clack Fragueesy 40 a5 hiHz
IaL Prapagadian Delay Time Clock 1o a5 ' oF
Lo g Hlgh Leval Crtgut . Rlppla Carmy e
L Propagalan Bolay Tlmo Cloak ta o5 28
Migh 1o Levw Leval Chutput Figpta Tary n&
teLH Prapapation Delay Tima Clogk to 5 15 na
Law b High Leve] Cu'pat Any Q
b Brapagaticn Dalay Tima Chsli tg 15 15 n
High to Low Level Quipat Any G F
feLH Propacalicen Dalay Tima Enabla T tn 15 16
Lzw te High Lewal Swiput Rippla Camy ns
tpHL Fropaga‘len Dalay Yime Enaba T to 15 15 .
High to Low Leval Quipul Rlpple Garry n
tEHL Fropagesion Daley Tima Gaar e o6 24 na
High to Leow Laval Quiput {Hote 3 Any .
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Hals 2: ol meee IR gre g stguld be shered a1 4 lime, anc the dursfan snould not 9scesd one sacend,
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Loglc Dlagram
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Timing Dlagram

7Y -23-08

2181, 8183 Byrehronous Einary Counters
Typleal Claar, Fregel, Count and Inhlblt $equences
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Paramater Measurement Infarmation
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Nodl-&: Thes INpen pabtas arn muppdlaci B ganaatars heaing 1he lellcwing aharaobwislice PAR = 1 MMz, ddiy ope'e < 0%, Poyr 2 SO0, FarS1d1 M 83,
b < 36m8, 4 2 08 re Vary PAA b maawre by

Note B Duaula Qp e Coary ard teuled ol 4y + 18 T2 £14], 5183 whera 1 [ the Bl tma whan all culpala e k.
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Hota A: Tha gt pl2eg ars suppicd By geanralers handrg tha Tollowing charzcleqzSea: PRA = 1 kHz. duty ook < 80%, Toup = 5006 £ 2504, F <3 5m

vary FRA te messira fyae

Wl B: Epnedils P wred anebks ™ satup Ames ara megsured &1 4 4+ 0L

Mote G Vnpr = 156%.
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