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This special- project is study the receiver and transeiver. of Ultrasonic ,
passive Infrared detector. ; talking IC and their applications. According to the
study , their combination used as distance measuring rdevice or moving object
detector. Interestingly ,‘the output of the -device is designed to. be wverbally
display. The main component’ in this device is the MCS-51 microcontroller.
This component i§ choosen “as ‘a. controller of several important function in the
device including compiling data , controling-talking IC and intialing voices. The

experimental results distance from the study were very ensuring. Therfore, this
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Abstract

device should be very beneficial especially for visually-impaired people.
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2.2 Yoyaiedfy MCS-51

2.2.1 AUANYUTANUFIUVDY 8051

[} 1 4
nauwuamlugili 2.6 uaadddiiubmniemshauiuguveslulasnou

Tnsamediuedienfinegmelunsga MCs-51 3 Usznauda
B yvineszanananansving 8 in
.nﬁwﬂszu3awaﬁ1n§u%’agas;nuﬁm (Boolean Processer)
M auminsalumsdediimisvesniaenaadiliysunsy 64 Alalun
M awannselumsdrsdumisvaimizsanuidoyas4 flalu

W viqoanud Tusunsuateluvin 4 Alaluv Uy EPROM ues 8751) nse

11Ul ROM (a3 8051)
M sinonus iy RAM areluswau 128 Tudt
. d a o ° g ° ﬁ' " a
WOINBUAT/ D WU BUUS U 32 180 seausousnthauldoidasy
W5 esvusunaInng 16 UN S 1UIUABINIS
M s95Fomsnuneynsuunyagmand (Full Duplex)
WL aesmununistumes Sldvinumasduiadyan 6 Uszan nieunisiimua
gauanudidn ldaassean

M y9500a5ian0s 018y

foyqrusumelinamien
1 |

avaTALAN WhgATINAT

RAM qunia 128

AWARLSUIN 1r—-
fryryroniu
feuen
~aniwduan 0

nrtwne A

viza 256 lust

whodrzinags l !
]
.
N{1s use CPU } T }
A 4 Y vy
. nafALLLTIIL .
. 23azmunsnin BTAULILTY nefmaynn
- T1uu 4 nefA
N99702A3ALALAD
A\ 4 | ol A 4 I
Yyvy
PO P2 Pt P3 ™0 RxD

Lt
Tauoawrs / Taseya
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b4
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é o I o L : T ar 4 v
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»
fundygauas Tlsunsuaiuguuesszuutiy

Crystat or Clock input - ——3»+ XTALL po.o §
Crystal or Clock output. <——— XTALZ PO.1 < —
Program Store Enabl 02 l4—>
gram Stare Enable \ig | 00 | Bsen P03 Jt— Port 0 |
Alternate Functions gg; < ” (Data and Address Bus)
RxD P30 - pos &> .
TxD : : P3.1 ro7 J €
INTO\| g—p | P32 P10
INT\| <€¢— | P33 Ly f &>
TO <+—> | P34 P1.2 : ; .
T1 <+ PL3 e Port 1
WR\ 1 r P36 P4 f4—>
RD\ P3.7 y P15 j4¢—>
P16 J >
Reset* "——P» i~ RST\/VPD pi7
P20
Address Latch Enable < ALE 1 [¢—>
External Memory Access P22 -t
—» | EA\ P23 le—p Port 2
P24 fd—>p
P25 f€¢—>» (Address Bus)
P26 4>
P27 [

11U 2.7 madmuandhindygravesled sos
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muSeni s (9dydnualidudsnus ) %wzﬁf’lﬂ‘l%‘lmhqnm"?‘i’ugmmsv‘imuties
voq'luTnsneu Tnsaiaes Wumaihidy. Fetch) His0oana1uming (Decode) MIUszuda
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wnnss aeBeni uussylada (Machine cycle)ifu Amitansiu lsnaas 9na 12 aw
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17 2.8 uanimsldnSaneameousndeidifuissesagaiamesnielu 8051
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e C - s unusdu lsfavesids
Crystal Frequency HushanudvesnSaneafildiy 8051

A708191%U
) ﬂ'l é 9 = P=3

a1 lumsiimae ADD ARL - #dBamy 3 uuwdulwaa

dieldnsamen 16 wnz@Esa  lamtunannu 0.75- Julassuiis hazdleld
aSanen 12 wngiEse  suthuwaanu 1 ulasduin

» Yy 9
ag1alsia luneasaewistuns e uedns aneaitiu 11050 waddn Tl
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Tooll mamaritesng gmwsaidmawinlad hldluasdugwnadmsumaad
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A lumsu-dedoyaaynsuFaiiumizsmeiaunienioly 8os1ieq Tageeinlila
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P P2 P 2] P 7} g p A 7] Pi 2
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- (s1 : 2, ! = 4 55, 0" 8
| tyrynns ALE ; |
i¢ uwtsesaiulade : ’;I .,
[ « . ] -
| . gruninf® (Opcoce) . guniamdall |
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S1 sz . s3 sS4 S5 256
[ _ _ - 1}

] 4 J 1
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2.2.3 Iaseadeuss 8051

B | (] é o
malu 8051 921/52nOUAI GATE 199 13U AND,OR,NOT &1 GATE szgminenn
sanuuuIiimhinmsiaudeg wiagesoeasiamds (Instruction Decoder), WITASI
da8IuIRn (Clock Signal Generator) Tnssadremeluves 8051985z neudIduboes

aslaozunsulugald 2.10

y 83C154
W T (83C154) "BKROM |
80cs2/ 80CS2/B3C154
S5
‘ ‘ :?csz) aKnom | Bocs2 l2 Rm@ 83C154 E._mngx
80Cs!
MTRPT LoemnonTE2 128bytes TIMER) | Tt
CowrROL -—mrrr?_‘ 4KROM |20CS! o |BoCs!t Ko 2 Y
£
| 1 4 4
cPy r‘ S
1’ A po.d
3US SERAL | TXD
osc PORTS
fconTROY &0 POAT |w—~AXD
I }' 2P
sl

519 2:10 “laozunsuTaseairaups-8051
Taozunsuluzi 2.10 Wulassadielneq voe 8051 Wuneuiiunesslssnay

A7Y 3 BIUNdNY Ao
-

¥ ]
@ufi 1 v CPU (Cenwral Processing Unit) n3oaadszutana drufisziirgesiivh
9

whitehedygunuanlunsaadesudndug  Senineesnivgy (Contol  Unit)
Fyaaitaienniesmug duddygradmiunmsfasesumisawd,  aunseliu
Foyadmiedeteyaoenainda 8051 FedrunIuAuMITATINAZ (nterrupt Control) A
druAuANTE (Bus Control) Miffudiuniliwesisesnivgy meadudyanuaiuguanndau

4 1 1
CPU HazihmsdsdyanlaonisaseadyyiulasmsneasHaanmde (nstruction) A3
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o s { 9 4 a o oo = {
fasimuald uazdgyauiiadeiumedediiudygraunimiiadianniniees
a A ' o o '
soadammesivelinng diululsesviudssauiu (Synchronize)otnsgndea
d’u 9 L] v oy 1 d’d ] 4 . . .
1u. cpu fignlsznouasdiutdesdnauniTonaullssulana (Arthmetic Logic
Unit) dauflsgsimihiidszuanadoya 1w msuin,augu niemsdeyaudniwadns il
o et s A ' o Y
T iamesuiemissanudifidesns

=

1 1 ] o o o o o
dufl 2 fAewieAanui (Memory) ilidminsadidoya  Mezldiiunmues

& 3

' o Yol 4 t o -] ° A o ~ 1w
ﬂu']ﬂﬂ'nu‘inllﬂﬂﬂﬂ@ ﬂu'JUﬂ'J‘]lﬁ]‘lllEUUlﬂﬁJﬂuﬂﬁﬂqm'ﬂl'ﬂﬂﬁTiﬂTu']uTﬂﬂu‘llﬂﬁUﬂﬂﬂﬂu

] 1 et T @ 4 1 : 3
Nudazndesnliienars 1 uiudsgh 2.11 Tndovenmsiavua 15 naes

................

107 211 amigfoumizsaaut
ddeamsienaninndesla wismnonmsliifufindesla wdbsdniienundesdoyaidy
Aeugadufumiten i udamnenuveendesisemimicluritennuvisueanse
(Address) 11194 mae1feyalifylnitenmiiSonimailion (wrie) Yoya tiazmaien
JoynoonnInniIuATIS 193 uANNTBIU-Read) oy Feluldasiunidvomony
$rozfin Ao 8 nanvedavg 2 @ dnmiadutlun) Fafuudnsduint e amizena
frufudoyafiarldszwanso B 25500000000~ f¢ 11110~ Tufavgt 2) udduau
dumisfivzdiudoya ldTufu i ns T nwamesusasiisy- nsAasefumizennuinsdos
fidyanm 3 nquAe
I wodasanseidumisiidesmsfanesumizeanui lu 8051 wAasefumiae
anuindszan Program Memory %39 Data Memory "lﬁ'qaqmﬁﬂaz 65536
duniis safumstrBudasdumisteanissanuingdedlfidunaasdumic
Tusaugu 2 Fanua 16 13 ( 2' nu 64 x 1024 = 65536)

2. Yoyafiezaumiadoutumizennuifidumislude 1
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3. Fygraniuguitezde fanieanu Wevenfuniioanuiridesniseu
wiolsudoya
; ﬁiymgmmzhffﬁ)zgn'm'iﬂmﬂumu“lu 8051 #1IINNIINOATH VBRI
8051 81MINMLILANNI Program Memory 11 Tlienuies Tugalt 2.10 mizsand
1Aun 4K ROM uag 128 Byte RAM éawummamﬁum'Jmi‘iﬂ’ﬁmmmhqqﬁ'umumas"maa
TulnsneuInsames uazazedinelavazidealude 1.2
gt 3 gunsalBunmMIAZIOTWN (nputOutput Device) lludnfildlumadsdoya
Whvdesenan 8051 il 8051 Aadesumeusnld dweaslulaezunsugli 2.10
gunssidunnuazeinn lAu_4T/O Port, Timer 0, Timer-1, Serial Port MIUIARE
dauiidadl
1. T/O Port fAmesnvINuRATacAnReRUdMAiBgBUen 4 1O Port 484 8051
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2.2.4 MIIAMIANUIWANNT IV 8051
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volatite  FuileTalrludadoyan lutinsgame) msdeudeyaasliuu RoM
edoalfindoatloniny Tussndnmsiiviuues 8051 Gigoy liaunsaldidan
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PLO JT \_/ 40k VcC
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RsTJe & a32f[ro7 !
paomxo 10 8 31 hEA i
PRAMXD 11§ 30FALE ‘
PA2ANTO 412 g 29[ PSEN
PR3INTI J13 7 285P27
P3.4/T0 14 7R P26
P35 15 26 P25
PIEMR - 16 25 f P24
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INTBUS = PULLUP

31 2.16 Tassadravamedin i

daudl 1 fle Port 1 Laeh lugiit 1.5 Fsvginiienioudind 1 veawmedn o
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s1moinfidhinesniudeyaiii sxdeadion | Wiwmasinvemmoiniduron

Port 3

fiov P3.0 89 P37 vien 1047 awdeylugit 2,14 wafwf:ﬁlzmﬂsmé'wﬁqgﬂ

fi 2.18dmfinis Tuglil 2.8 fudau Laich doyafidounBanesn 3 me Inemal Bus

miloufuweinduauagiom 3uxd litemal Pull Up ogyniin tiemoin 3 udasdnesz 14y

msﬁwm314"lﬁ'Tﬂa‘I%'ﬁ1§a°lumimnqumsv‘imu Tuduiieos = Udygy 0 | Alternative

Output Function ﬁﬁ%’nmmﬂd')u Timing and Control ?‘I"fgﬂlu'ml Alternative Output Function

Hudygaiideesnluasdfildneim 3 thamlufa#isu’ wazee Alemative Input

] . 1 9
Function dlugafissierdaygisluihdudnbumumsiruresimiu’ udazinueaneing

(4
@ =

) o ar d’
NN UDUAIL

51 2.18 Taseadeveawasn 3



P3.0/RXD

P3.1/TXD

P3.2/INTO
P3.3/INT1

P3.4/TO

P3.5/T1

P3.6/WR

P3.7/RD

RST
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(Serial Input Port) ifluanfilfsudoyauuveynsu

(Serial Output Port) Wiuviilddedoyauueynsu

g

(External Interrupt) 195 udnanadadinizainaeusn

(External Interrupt) 195udqgnadadinizainnieusn
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doya

Tufamizsanuddmiudeyaniousn 8051
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a
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2.3 *l’l'ﬂy,mﬁmﬁ'u ISD2590 Single-Chip Voice Record/Playback

Devices 90-Second Durations

2.3.1 anvazlaena il

loditudouaiues 1sD2500 HhuFwRAnitquanialumsiuiin uazmsidy
ndudoyaifiunaoind sadludanlsziufilszian cMos fidszneudressadaminedly
@2, dvmedygoudesyn (microphone. preamplifier), #IALANMIYS USRS 1WEI0ER TUlA
(automatic gain control), uatiinealada Wamas’ (antialising-. filter), ag‘nﬁq Aawmos
(smoothing filter) uAYAIYLBTYYINIINAIING (speaker amplifier) WenNIng 1SD2590 &1
annsaldswiluTas Tdnwmaes lumsfivdoyaldvas o doya waseusaihdoya
senunldTaumsdhueninsalumsiufinteyatiy

deyaazgaiiu lumbeanuissinninon-volatiesiaz 1gminTu Tadmaiudin
Joyaiuy Direét Afalog Storage Technologh (DAST)- TaufidayaraudeayanSodggonie
segnifuiinlavase Tugdvesdamiaesinaonidr iy lumizeaanss St tuiinludnuae

¥

T b4
fvidvsngnaadiulvailanuiusssuma

AT 2.3, udaNnuEnyusNEIANYe9 ISD2590

ey lod Duration Input Sample Rate Upper Pass Band
(second) (kHz) (kHz)
ISD2590 90 5.33 23

2.3.2 faauliAveg ISD2590

t I 9/ @ 2 ' ar LT -
- $eaens Iaulumsiunnazmundy luduae)

vy v A =
- ludesms lednieusn
- Tusutludeavmunszuy

= a ) .: 104 ﬂ a

- g desiignaaiuinilianutusssumaunn
- mnsaalagateilenonony lulas lusiwaaesnla

¥ ] [ 4
- gnsanpise3iu Tnensa (directly cascade) MBIANNIAIABTIVY




[ as g o
- lidesmawdaulumafuinundeya

13Td U990 TUUAADIUUADN (battery backup)
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- aalvlaedaTuin (automatic power-down) Lﬁﬂ’ﬂ{ﬂu Push-Button Mode

- Aunseuadios 1 Tulasuend

9 o t A A o ¥ ¥
- 'CT'llJ'lﬁﬂﬂ'lx‘lllﬂﬂlﬂiﬂvlmu‘Hﬁ'lﬂ q NN sz HIvdYanal 4 vaya

1
YU

- Tawiiahiideyaszdensagds 100 1

’ » o
- Taea laltfufing14100,000 a4

- ThsesAnfiadgygauiini (clock) UUTW

- Tnrugumslfusasiveodaluia.(Automatic Gain Control (AGC))

UUTNW

{Iumassre I +5 Toad (single +5V- supply) $3mIRNIMBgIZHIN

45 - 5.6 laa9

- gunsoldlameina 18 (3.6 v-4.0 V)

- gadetuuun DI, SOIC 1ag TSOP

-_guvgiituns lau SvsuszuugaaMnIsu (40 4 85 BafIlALTYE)

N

umemal Clock L Tiring 7—]

l Sampling Clork '
I

S

DINFCT APIALOG
STORAGY
TECHMOLOCY

O SP+
) SP-

ana N O m S-Poir Acive | 1A - : | 3-Pole Active
i (/ Anuaiigsing Fiilgr nggArIICRdhrs Smoathing Filler
viA CUT o AROK Cell
2 Nonvolatile ,
4 I 2 § Viux Amp
MIC C— l im_ § Analag Slarage
2C REF O— P .l A
Automatic
AGC > Gain Canlra!
(AGC)
r Power Conciioning J [ Adross Bullers | Ciovice Conteat |
| ! ! | IR o | P
SN R R N Y
vquvovégo o bodd & bbb L6 6
o s3a Vssd gu\r/v AD AT AZ A3 A A5 AG AT AB A4 D CVF P CZ EDM AUXIN
B

uaneudon laazinsuyod 1ISD2590



- AGIMYD [ :iv 1@ 285 Veeo

2imy [ 2701 PIR
AZRA2 (53 2603 XCLK
A¥M3 4 25( Zom
Adhe :fs 248 pD
ASMS é"-e z:f: CE
AGAB ' 7 = 22 OTF
4 =, 1502500 2O 4
85 (9 20% ANA IN
A9 5 10 1987 AGC
AUXIN 1 183 MIC REF
Vsso gxz 17E MIC
Vssa d 13 16 Veea
SP+ [1a 1507 5P~
e — e —
OIPISCIC

eaf
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4 2= ANA QUT

OVF e==1

CEBET b1 ANA IN
-0 =3 » AGC
TOM =14 ” MIC REF
XCLK ==s 2 F=uMIC

Ps E‘ T3 veea
Veea =T ~ 6= SP-

= 1SD2500 3= NG

3 NC
on = BE
/\‘:ZSZMZ =1 S:= \‘ﬁ‘sa
A3M3 3 o
Aditaa g.. :gt: AUXIN
ASIMS =19 e A
AG/ME =16 vE= A7
TSGR

d' @ A

‘l.h'l 2.23 UEaNNTTIMTEIVIV9Y ISD2590

) 411 DIP/SOIC
¥) BUUTSOP

233 19az108AU09 ISD2590

AuMwvsuFsuziya

1sD2590 HudelszRugiihauiinnudlumsuruide fe 533 Aladda

o t ° g 9 1 aa 1 . 2 v v a
Aregevesiiyaszgriny Tasasadn T luauiiSendn Non-Volatile Memory #90gUUAITW

z N an A o & =) a &
Tﬂﬂ'ﬂﬂﬁm ﬂﬂl‘uﬂ’i’)‘uﬂﬁﬂﬂiSU’JUﬂ'li“r’l'Nﬂﬁ]WﬂaI.Lﬁ:ﬂ'ﬁﬂ‘]_l’é)ﬂ“]ﬂlﬂu“r'l']ﬂlﬁ?Jﬂ'ﬂﬂll‘l.l'U‘HuQ
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4 tg a a
Direct Analog Storage 92 liFesfiadndulniilanulusssunauazmiloussa
L) = é $
wn hidedhudoayn, @owauas, @odTnunsesndievivla (sound effect) Fegiinsaliily

msudlymaeIindinea luaunsadionld

a1 USRI (Duration)
» ¥ v ]
dugaueeszuuisp2s90 Yuihudwmuaiicansoinulden s Jud

1 1 L ar % o H 3
uanzaugnoanuuuldamsaneiFeiu (cascade) o lumsihaunieniu

EEPROM Storage

wililuanuagnrsavesinaTulad DAST-489-ISD feldmueanuswuy
Non-Volatile Memory UHUAITN mﬁ]umimmremau:uu‘lum;ﬂumm“lﬂmﬁ'mwanm“mm
og lduundl 100 ﬂw"hl Tasds 1o andesiuiay uanmnuaﬂﬂsm' Safigaainsang

tuiinldgan1'100,000 ads

d' [ ) o
msievdeny 1 Insasy Insames
WBNIINIZIILADNIS 1FULAD ISD2590 demusaauseny lulasaeuIng
anes Taelusulludesderseshiuuusaasauazanaay Insa awisadseuseny'lyInsaou
Tnsames uazdans i lumthiian q 18 didezifumsitudennunsSesdeyade
4 v
q fiu, Mt muanuATeItenIN LagmsdamIfudeniiy
15 ldsunsy
ﬂ ao s 1 Y 1 c’: ﬂ o = =)
1SD2590. ilugaNaadmsumsaunaiu Javantludonnuifsivse
£ an v 9 ' U P=3 o A ¢ & 1w
vanedenun 14, Tavezgaarsriuly, ‘alad wislulasnouTnsawas Fegidnuuzved

donnuiignadrediu arsshaannsatants 1441e nod 19ieq
2.3.4 T190LPYAUINITYYIUYDITISD2590

Microphone Input (MIC)
qy ° Y A1 oo v o o .
Hihmiddyana lddsnmavnedygiunnluTas TWu (preamplifier)
A U = a L . QF ar QI = o d‘ e
Faguudw dmiuiesdSudanveedaTuldd (AGC) wudwezdimihiiniugudasivee
1 4
yoamnveedggraainlulns Inulinn -15 8¢ 24 wHhua uazlulasTdumeusnezae

o 4 v o o 2 ] U
UL AC couple fiuwi Taerudaunuiszydneaynsuag LAzAIBMYBIAIINRTUNIY
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] ¥ . Y
amely 10 AlaTeviuini whldduiulszggnlflumsnneed (cutofh Fyapmnnuim

R fureRuBYed ISD2590

Microphone Reference Input (MIC REF)

Taon13#evTiify VSSA (analog Ground) Taorudaiudlszdeynsuiu
"mumumsumuLﬁmmnﬂanmﬂnuﬁ (common mode noise) ﬂ'lll‘liﬂgﬂﬁﬂ'ﬂ’é)ﬂ‘lﬁlﬁﬂmilﬂw
dayanaudeannlulns Iy (preampiifier) fhwesduflszyezdeailusideorfusududy
Uszefisiaeiinn luTas TnuBuyn nsldmiilndRuienes i T dygnasunuituiy

EA
1nn 10 wFiua Suynil lignlfernlidesdenld

Analog Output (ANA-OUT)
o v 2 o o 3 o
yifieg lannewynresmavsodggrandosnnlulas iy, ddasven

Thamsvesmavetodygiaudessinlulns uazgnitisan Taesn 1amefinn AGC

Analog Input (ANA IN)

ﬂnf:ﬁ)zfhvhuﬁ'ngtym‘lﬂﬁ'a‘imﬁaﬁmﬁﬁuﬁﬂ dmiuns @719 Tns vy
Wnu1  ANA-OUT - segnasriududuilssgmonenlufan  NAN IN | Aemiduyn
SuRlaudups ANA IN #1061 3.0 7 Ta o ilauiulseymiimunsogmden i
faoen (cutofty finanimaavesiidaynadesiivonliind S Bunniinenisgaui

) 4 A 1 13 Qs d’l
nnuvasauds il 'l Tns Ty dygnadieregadlouidr lluir ANA IN Taoasenid

Automatic Gain Control Input
o Y o @ o e a
AGCh Lz lumsdSusananevesnadagrauiosninluTas Tru
uuulavnsinie 1 lsaressauduynvasluTns Tiu ivinzau Adumuaisuen (R2)
1 @ e o 3
wwgndevufuduIUYszymouen(c2). Inganan-AGC a8z H1aBnnIT1IM (analog

™ ' a v & s o
Ground) Tagna1u14m 470 ATaTeviuuay 4.7 luTasvin Feeelinafiumelaunfiga

Speak Outputs (SP+/SP-)
} 4
annsnlasidrng 16 Teviu 50 Had¥ad 14 lauasa U1 Speaker Outputs $1vg
agszAu VSSA luszningremstuiindeaazss Power Down 13A341 Speaker Outputs

484 ISD2590 a1e 9 Aunaevuuiuilssnnzdiihiifannudemeduginselld
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Power Down Input (PD)
yaugfi itimsTufinnSemaidundy 11 PD sty “HIGH” e lteglu
Truavosmsldwdsaud q efaan1z Overflow 41 OVF szldwadmilu “Low” ean

° 4 o o y (-2 1 a
a5 ldeD Wy “HIGH WemmsTiwaldddueamsandy lufigasudu

Chip Enable Input (CE)
lumstiufinuaziaundudesinsduuiialaeldan ce du “Low” doya

Suyniivuieawmsaduyn uaz PR swgnuand lasnsanasvesveudygnaiiv CE

Playback/Record Input (P/R)

SuwniivT PR vwqauand Rilemantanacweswsudygnadin ce Taefh
¥ PR fiszduiiy’ “mcH” lwAaveimaunduszgaidenidon daudran PR iy
“Low” lmfguesmstufinvzgnifionfonumy dmsulsfavesmsiudin, feyaiivien
insasunnssfiudimualsawrs aisumiazez TuinosiedeiilossundiuiPD | niecE oz
nanedly “HIGH” w5eiAn Overflow (Fuvibennuiiludwiaw) Lfiaf“;uqﬂmsﬁ'uﬁn End-
Of-Message (EOM). marker vzgniny'Aiiuemnsaiagiutimiasansdmiulafanmsiau
ndu deyefinueamsasunnesniudismuaoansmsuduiasgynsalazaununineny

EOM marker

Address/Mode Inputs (Ax/Mx)
v £ 4 ) S
R unariifl 2 Heddniuogiu 2-inusAvsd Most Significant Bits (MSB)84

HOAAST AD

Ed ¥ Ed
Siiniaeadli-“Low™ Sunwnianuaveswiiuatiszgnuauiluueansa
A4 o Y a v a2 =) 3 Y = o ﬂ a " o
woth hldfuneamseSudulumsiufionfemundt  uasfivuvariisziiuduwnviniu

! oy vy ] 2 ¢
vhJfﬁlniﬂf]'luﬂlauﬂﬁlmﬂlﬂiﬁﬂ’miuﬂﬂﬂu'ﬂﬂ ﬂﬂﬁ;l,ﬁ“ﬂ"ll'll‘l’iﬁ'lu'ﬂs@ﬂllﬁ'ﬂ“ﬁ‘ﬂﬂlﬂﬂ‘lﬂﬁﬁ]ﬂﬂ CE

k4 ¥
diniaeailu “HIGH” Buwnvesumariissgrulauiiuiindminden
o 4. é =1
Tnuavesmshumumseii 232 &l 6 Tnua (M0..M6) Tassianseldanuvate q

) =} s dy
Tnualuaanfelnuil
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External Clock Input (XCLK)

10§ 15D2590 gndmuannlsseuldianudvesdygraudmaniuild
Tumsuzntas + 1% Wuguaunidmme wazanufeimafounategiugne 2.25%
5'w’l'aaﬂ1smmﬁ'°?;gn¢’|'mn’h‘i“;nzﬁ'm“l%'ﬁ'tytmmmﬁm(clock) Tagkuman XCLX Taeiile
& 1SD2590 Aeamsdgyanauin 6827 dladsa uafisanlumsuaulie 533 Aladin
ﬁq;tymmﬁmﬁ‘h’t’i‘f"lﬁmsﬁnmﬂéuuuﬂmmsmmmﬁaa‘la%e Wawmos (antialising filter)

uazaynAilames(smoothing  filtenszgnimualind  Sdanlumsumnlfwandrson

¢
I o

1 4
fifidesmsseiilymuewiivalade(antalising) 1infiu XCLK lildvzdosdonsna

End-Of-Message/RUN Output (EOM)
Non-Volatile Marker “3zgnuns nid liidugaievesnaazdonuitiudin
] b 4 9
uazvzasegaunszmidennuiiugmiuiiniy wwiynued Bom Tz Wwadiilu “Low” v
: 2 :
$291781 TEOM (ilodugauaazdoniy
.sy =t [ s A o ) EY v
wonmnii1a® 1sD2590 daliaeesasd9dy vee melinieinuvoyalinseg
4 1 (4 € 1 1 ar 1 3
ile vee weend 3.5 Taad EoM wudlu “Low” uagladezey Tulnuamunguimniu
A 1 4
i lodgnimualted uTnuans ey M6 (Push-Botion Mode) 1oz 19
o 3 2 a ) ] = o o ] v @ R v o
wona  “HIGH - ysigsihinu euaasdi lediidogszninmisiuiin -uagmsaundu

L4

E4 v
dyanaiivgansoduld LED ilawauisuariifisiedssnnamsiau

Overflow Output (OVF)

e o

3 & .
diemizuanuimueniesdug uiad “Low” geau Aeuaa

o

] 9 L o a a
wiheanudigniufin Piusuifams Overflow: uazig1inmues OVF st lilmuduym

1 [ v )
¥84 CE wundldwadiiva PD mieSiamled Tumsde 1SD2590 naie q ¢ wifiee1di%ey

@ J [ N o 2y o o o @ 9 S 0 v ;
dognauaundunin leddinin luduavivnvesadudi Tnsved leddneunthil

Voltage Inputs (VCCA, VCCD)
weflunsaadossuniu, 1svesdyanaezuiaen uasAIADa A9

Tdmenhdyanauenesntindiu

Ground Inputs (VSSA, VSSD)

¥
TeF ez Idmohdygransdvesezuuenuaziineausnssnniniu
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235 TvuausImsiniau

M3 NN 2.3.2 Tnuavesmsiieu

Mode Function Typical Use Jointly*
Control Compatible
MO Message Cueing Fast-forward through messages M4, M5, M6
M1 Delete EOM markers Position EOM marker at the end of the last | M3, M4, MS;5,
message M6
M2 Not applicable Reserved N/A
M3 Looping Continuous playback from address 0 M1, M5, M6
M4 Consecutive addressing Record/Play muitiple consecutive messages MO, M1, M5
M5 CE level-activated Allows message pausing MO, M1, Ms3,
M4
M6 Push-button control Simplified device interface MO, M1, M3

lo@-15D2590  gresnuuulinisiau idnae Tnue- e Idewsash

Handuaale Taoldginseldemiuiesiige

=y

Truadis g luaisinuee lsnueamsdidludsyalumsdonInun Taoh 2

' 4 & lacdq ¥
Tnusnues MsBiivweamsaiiu_ “HIGH" wazdeyativassgaziivinildidon Inuaunu

4 )
fozfluiinuenueamsa ~ duiumsdalnuesssmain - wazmssisueamsalasassly

° 9 [ 9
musariwmieudula

Tums 19 Tnavesmsinuasdfyiinediiledy 2 da fio

1. msnszimnetaEuduiiteanse 0  Fuludimdadududmsy
1SD2590° nisnssiARLEIs e uA Rueasaawld TuegiuTnua
nTsviaufiden uaﬂmnf:ﬁq‘?;uaﬂmngﬂ‘s'wmi‘lu 0 iewdeums
eunamstuiindewrndiunsauedt#ia/founnmadundun
dumstiufindos n3o leT4iRa Power Down (Rady

2. TnuamsihaufissBuiouden ce du “Low” uaz 2 Tnusnves
MsBfivuoamsmiy “HIGH” uazTﬁuﬂmsﬁmuf:ﬂzﬁqmagjwniwz
Tdynu “Low” afwielifin g hundn

= y
avie Elﬂiﬂﬂﬂ‘ll'ﬂﬂﬂ'l‘ﬂ‘ﬂ U

° e A ' w1 P A o
Truavesmsmauiausayouseny lulasnouInsaaes 1se Hard- Wired o ld

9 1 o Ao
g Tnuamsmaundens |4

u ¥




MO-Message Cueing
¥
Tnuafine Idd Idamnsadudenuan q 18 Taelideaddumiseaien
a ) Yo & »n A v S o d 9
wsaeswouaazdennn TaeldWad “Low” fivn CE udazeSuiiduenmsanazd

é Q Qr 3 L ") t : T ar
Foanunis lufsdeanudalyd Tnuaildlumsaundumnivuaz 195wy Tnua M4

M1-Delete EOM Markers
¥ []
Tnuaiilflumssdenuisadusduldidiu 1 dennw Teell EOM
] ¥ ! t 4 []
marker (Heafifen Ao asshegavesdonnuiiswiuudy diel¥Tuuaiidenuiigndaiiy

1 o
davuiluSosdetuszgninundusdrsaaiiiouiivsnsuier

M2-Unused

WenmsidenlE Inuaveenisiem v M2 aastu “Low’

M3-Message Looping
A=l’ 9 T @ 9 [] 1 & ) unn’: [ a
Truafildiumsmunautonuad19aniiod laegn TUNAALANBAAT AT

¥ L]
au suflagamanaz sz uiaunauRdisuaulniTao ldifa Overflow

M4-Consecutive Addressing
$ 4 )
Tugramaihsudnfdisuonnsaesgniiaa dedenluaunduuds EOM

b 4 14 ]
marker THUATI9ENYAINTISSI¥AYRT EOM iNe lvdannugniaunduSoadwunuly

MS5-CE Level Activated

TuTnuadurealed ISD 2500 Aemaaundusznsziiveudyaavea

v W

] b4
CE dwmstiufineznseiifsgAvdaniadey) CE | lulnuaiildiumsaundulaseide

dyg1se CE

¥ 9, . [
Tulnuail et cE Wu “Low” feziSulwAavesmsiaundy s CE u

& < a 4 o a ' o ° ]
HIGH” flwenga’lmfia uazille CE iflu “Low” SnafwezSumsdunduiidsumisues

k4 1 4
doanudn ldduga 13 TaesdrFusansalignIian
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M6-Push-Button Mode

E 4 3 3 ) )
Tuuaiigwnsmi lMdvenilszudaldinn  issnngnesnuuuinld

] ] 3 [ ¥
2vsmpusnazglnsaifissindevesiiga iefisz 1t Tnuaiideslivr 7, 9 uaz 10

13

”

HIGH

msiiudinluTnuaPush-Button

1. W pD (il “LoW”

2. W PR du “Low”

3. iieldWad “Low” fuw1 CE weiSunistiudin udv EoM wameiih
“HIGH” tiletigasiTthaaieTuey

4. dieliiad “Low™ fuu | CE semgamsiuiin, EOM  sznaneiiiu
“LOW” “EOM marker 'n::gmi1"11]1511'Iumhﬂﬂ11u§11ﬁa§ﬁumﬁa?r’uqﬂ
Yo3t0nW

5. ieldwad “LOW™ flun CE -msthufinszBuduiiuenmsadi  EoM
marker 0 1(ag BOM atnmeiiiy “HIGH”

6. iielifad “Low” Fun CE ?J’nﬂ%gaﬁ):mQﬂmsﬁuﬁmmzmauﬁwmi
donmuasll EOM- marker iiplhiad “HIGE” A1 PD Aodudumsan

b4
qamstiuiin Inofineiy EOM marker 13

maraunauliulviue Push-Button

1. 1w pD iy “Low”

2. W PRt “HiGH”

3, fleliWad “LOW” fuan CE wiSumuanndy uddu1 EOM sznanefiu
“HIGH titouansitid e iioy

4. diol¥iad “LOW™Au41.CE 138 W EOM marker 551319msH1aIUez
wgarhauiuiuds EoM senmeilu “Low”

5. ieldWad “LOW” fuwn CE 3n mudundusziSuduiidumisiinga
aulussuusn uda EoM sxameidlu “HIGH” uameiidsinuey

6. Tunsdi Overflow ol CE (fu “LOW” se3iwndTusamsauazsums
dundunnyaidudunfunlng wied liwddiun PD awihimsTiam

1S wemasa o
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JTUINN seoeiin 4 (ruAng) szuiiia inde seuziAanan
(Bufng) s s st (wudiuag) (1usAng)
30 34 34 34 34,00 4.00
35 39 37 39 38.33 3.33
40 43 43 43 43.00 3.00
45 50 49 49 4933 433
50 54 54 54 54.00 4.00
55 60 59 60 59.67 4,67
60 66 64 65 65.00 5.00
65 7 70 70 70.33 533
70 77 75 76 76.00 6.00
75 82 81 81 81.33 6.33
80 86 86 85 85.67 5.67
85 93 91 91 91.67 6.67
90 9% 97 95 9633 6.33
95 101 101 102 101.33 6.33
100 106 107 107 106.67 6.67
105 111 111 113 111.67 6.67
110 117 117 117 117.00 7.00
115 122 123 122 122.33 7.33
120 127 127 128 12733 7.33
125 133 132 133 132.67 7.67
130 138 138 138 138.00 8.00
135 142 143 143 142.67 7.67
140 147 149 148 148.00 8.00
145 153 153 153 153.00 8.00
150 159 159 159 159.00 9.00
155 163 164 164 163.67 8.67
160 168 169 169 168.67 8.67
165 174 174 174 174.00 9.00
170 178 180 179 179.00 9.00
175 184 185 185 184.67 9.67
180 189 190 190 189.67 9.67
185 195 195 195 195.00 10.00
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190 200 200 201 200.33 1033
195 206 206 206 206.00 11.00
200 211 211 211 211.00 11.00
205 215 217 217 216.33 11.33
210 222 21 222 221.67 11.67
215 26 27 227 226.67 11.67
220 233 233 233 233.00 13.00
225 237 - 239 238 238.00 13.00
230 242 243 244 243.00 13.00
235 247 247 248 247.33 12.33
240 253 253 253 253.00 13.00
245 258 258 258 258,00 13.00
250 265 265 265 265,00 15.00
255 267 267 269 267.67 12.67
260 275 275 274 274,61 14.67
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7-Segment Output Drivers
General Description

These CMOS counters conaist of a A-digit counter, am inter-
nal output fatch, NPN output sourcing drivers for a 7-seg-
ment display, and an internal muitiplexing circuitry with four
multiplexing outputa. Tho mutiplexing circuit hes its own
freorurming oscillator, and requires no extemal clock. The
counters advance on negative edge of ciéck. A high signal
on the Reset input will reset the courter i zero, and reset
the canry-out tow. A low signal on the Latch Enable input will
fatch the aumber in the counters into the intemnal culput
fatchee. A tgh signal on Display Scloct input wi select the
numbsy in the counter to be displayed; a iow tevel signal on
the Display Sefect will salect the numbsr in the output latch
2o be dieplayod.

The MM74C925 Is a 4-decads counter and has Latch En-
able, Clock and Reset inputs.

The MM74C928 is fike the MM74C925 axcept that it hes a
display seloct and a carry-out used for cascading counters.
The casry-out signal goes high at 6000, goes back low at
0000,

The MM74C927 is ke the MM74C928 excent the second
most significant digit divides by 6 rather than 10. Thus, if the
clock input frequency is 10 Hz, the display would read
tenths of seconds e minutes (Le, 9:59.9).

The MM74C828 s ke the MM74C826 except the most sig-
nificant digit divides by 2 rather than 10 and the carry-out is

ﬂNational Semiconductor

MM74C925, MM74C926, MM74C927, MM74C928
4-Digit Counters with Multiplexed

March 1888

an overfiow indicator which la high at 2000, and & goes back
low only when the courrter is reset Thus, this {s a 3Y;-digit
countsr.

Features

= Wide supply voitage range 3Vio &V
& Guaranteed noise margin v
8 High noise immunity 0.45 Voc (yp)
 High segment sourcing current 40 mA

@ Vo — 1.8Y, Vo = 5V
B Interrral mutiplexing clrcuitry

Design Considerations

Sogment resistors are desimble to minimize power dissipa-
ton and chip heating. The DS75492 serves as a good digit
driver when it is desired to drive bright displays. When using
this driver with a 5V supply at room temperature, the display
can be driven without segmomt resistors to full Bmination.
The user must use caution in this mode however, to prevent
overheating of the device by using too high a supply voltege
or by operating at high ambiemt temperatses.

The input protection circultry consists of a series resistor,
and a diode to ground. Thus input signals exceading Voo
will not be clamped. This input signal should not be allowed
o exceed 15V.

Connection Diagrams
Dual-in-Line Package
VYee [ ] RESET  CLDCK . Do Cousy
rL’-l 14 14 13 12 T b ] ! g
ll 2 3 4 [] s 7 ]
4 » 9 !ll“lt:l'.‘E Aouy ey axo
TUF/8818-1
Top View
Order Number MM7Y4C925

Duakin-Line Package

CARRY
Yeo () OFY. RENET Q06K Sowr

A . g  LATEN DERAY Ay Dour OW@
ERASLE SELEST
TUF/6618-2
Top View
Order Number MM74C926,
MM74C827 or MM74C928

21995 TUF/sNe

RRD-BIOM105/Pritedm UL 8. A

sleAlq IndinQ Juawbas-2 paxajdiliniy Yiim

sJajunod U6Ia-¥ 8Z6DVZININ ‘LZ6DVLININ ‘926 DV LININ ‘SZ6OVLINN-



Absolute Maximum Ratings ot 1)

It Military/Acrospace specified devices are required, Storage Temperature Range —65°Cto +150°C
please contact the National Semiconductor Sales Power Dissl Retor to P, wT
el B
Voltage at Any Cutput Pin GND - 0.3Vto Ve + 0.3V Veo 85V
Voltage at Any fnput Pin GND - 0.3Vio +15V Lead Temperature
Oporating Temperature {Soldering, 10 seconds) 280°C
Range (Ta) —40°Cto +85°C
DC Electrical Characteristics win/Maxtimits apply 2t —40°C < T) < +85°C, untess otherwise noted
Symbol | Parameter | Conditions [ wn | Typ | Max[unite
CMQCS TO CMOS
Vingy) | Logical “1” Input Voitage Vo = 5V 35 v
Vingy | Logicel “0” input Voitage Voo = 5V 15
VouTqy | Logical “1” Output Voitage Voo =4V, lg = —10 gA
{Carry-Out and Digit Output 45 v
Oniy)
VouT | Logical “0” Output Voltage Vog =.5V,1g = 10 pA 05| Vv
hnt) Logical “1” tnput Current Vee = 9V, Viy = 15V 0.005 1 BA
ingoy Logical “0” Input Current Ve =SV, Vy = OV -1 =0.005 pA
lec Supply Current Yec = 5V, Outputs Open Circuit,
Vi = OV or 5V A\ 10| nA
CMOS/LPTTL INTERFACE
Vingyy Logical “1” Input Volitage Voo = 4.75V Veg~ 2 v
Vin) Logical “0” input Voitage Vee = 4.75V 0.8 v
VouTpy | Logical 47 Quiput Voltage Vog = 475V,
(Canry-Cut and Digit lo = ~380 pA 24 v
Output Ondy)
Vout | Logical “0” Output Voitage Voo =4.75V,1g = 360 pA 04| Vv
OUTPUT GRIVE
VouT Output Voitage (Segment lour = =85mA, Vo = BV, Ty = 25°C Vec—2 | Ve — 18 \'
Sourcing Output) )5 L ey [ T =100°C | Voo = 1.6 Voo — 1.2 v
lout = T40MA. Voo 5V{1'-,=150'c Voo — 2 | Voe — 1.4 v
Ron Output Resistance (Segmeant loyr = =85 mA, Ve = 6V, Ty = 25°C 20 32 Q
Sourcing Output) », < = {T[=100°c 30 40| o
tour. = ~RmANCe = W | 1 <l1s0C a5 /|50 | a
Output Resistance (Segment 0.8 0.8 | %/°C
Qutiput) Temperature Coefficiont
Isource | Output Source Current Vee = 4.75V, Vour = 1.78V, T; = 150°C ., s mA
(Digit Cutput)
isounce | Output Source Current Voo = SV, Vour = OV, Tj = 25°C 2475 -33 mA
(Cany-Out) 4 3.
IsiNk Output Sink Current Vee.= 5V, Vour =Veo, Tj = 25°C
(Al Outputs) 1.78 3.6 mA
O)A Thermal Resistance MM74C925 {Not 4) 75 100 | °C/W
MM74C926, MM74C927, MM74C928 70 90 | °C/W

Note 1: “Absoiute Maximurn Ratings™ are those vaiuas

oayond wiich the safsty of the dovice cannct be gu

& Excopt for “O

ol

Range”
9oy are not meant o imply that the dovices shouid be operated 2t these fimets. The table of “Electical Charactenstics” Srowdes conditions for actusl devee

oparason.
Note 2 Capacitanca is guaranteed by pariodic testng.

Note & Cprpy dotormings e no ioad AC power coneuimomon of any CMOS dewce. For compiete axpranation 0ee §4C/T4C Farmiy Chanctaraibcs aphcation note,
AN-80.

Note 4: 6, measured in free-ar with device soiderad U snnted circutt board

2




AC Electrical Characteristics® 1, = 25°C. ¢, = 50pF, uniess otherwise noted

Symbol Parameter Conditions Min Typ Max | Units
faaax Maximum Clock Frequency Veg = 5, Tj=25C 2 4 MHz
Square Wava Clock  T; = 100°C 1.5 3 MHz
tn s Maximum Clock Rise or Fall Time Vec =5V 15 u#s
twn Reset Puise Width Voo = 5V Tj=25C 250 100 ns
Ty=100C | 320 | 125 ns
tWiE Latch Enablo Pulse Width Voo =SV Tj=25C 250 100 ns
Tj=100C | 320 125 ns
teETICK, LE) Clock to Latch Enable Set-Up Time Voo = 5V Ty=25C 2500 1250 ns
T)=100"C | 3200 | 1600 ns
tin Latch Enabile to Reset Walt Time Voo = 5V Tj=25C 0 —~100 ns
Tj = 100°C 0 —100 ns
tsgTR,LE | Resstto Latch Enable Set-Up Time ™| Voo =5V Tj=28C 320 | 160 ns
Tj=100C 400 200 ns
fmux Multiplexing Output Freguency Voo = 5V 1000 Hz
Cin Input Capacitance Anry input (Note 2) 8 pF
*AC P are quarammed by DC tastng.
Functional Description
Reset — Asynchranous, active high Segmlomn—amentwdngwmwmevm=
Display Select | — High, displays output of counter Vce ~ 1.6V (typ.) Alsa, sink capabiiity
Low, displays output of laich = 2LTTL loads
Latch Enable — High, flow through condition Digit Output . — Current sourcing with t-mA @Vour =
loads
Clock ~- Negative edge sensitive
- Carry-Out — 2LTTL ads. Sea carry-out waveforms.

Typical Performance Characteristics

Typical Average Segment
Typical Segment Current Maxirnum Power Disslpation Current va Segment
- vs OQutput Voltage £ v8 Ambient Temperature Resistor Value
- g 2 ia=
g " [:n A £ 2200 || ; A
g ol el E o | L o - 1.-5’1 '
2 ‘4 H g, s A =
2 .,...I E:: e e ] 3" \{‘J"
| T k3
3 e é'ﬂ' [~ i
5 43 S'n 1 i ‘ 8 * \
; Far )R B S N
3 » gl oy : § 's"[
oy }
£ e ? ] i i 2 0
88 W W 20 @ 0 Y w-B 0 N e®mBmw = " W R e u e
Voury (V) Ta = AMBENT TEMPERATURE ('C) SESMENT BENISTOR ()
TUF/E819-3

Note: Vp = Voitage acrose digit driver




Logic and Block Diagrams

MM?74C825
12 18
. 5 Fmave
1]
oo} o
o1
4 4 4 4 g s o,
ATCH 5 48 | 4=0r | a~nw | 4-87 ol {80,
ENARLE LATCH | LATCH [ Latce | watou > gg 18 O,
L H °‘
T‘ T’ t‘ i) 3‘, 10,
Awst +% 3 o,
% METPLOER Lo o5t e 4 0,
- g
MM74C826
resero3) % LA
ARy ol 10 10 0 10 fo— 2 oo
(! (l 0 4 s 15 o,
UPLAY ot 3 18 o
SOLELY 4= BT 4=3% 4= BT 4o DT > S »
LATCH - 8 LATCH £ LATCH | LATCH | LATeH g 1.9,
DURLE > ' o
[
fn Tn tc Io § 1o,
Agur 05 ,{2 3.9
Bour e 4
%’” i MATPUEXIR ._1 ost é S
GO =
WilM74Ce27
13 18
RESETO> ) Yor,
AR~ ot fo s 10 10 o cunex
. 4 4 fl 5 15 0,
DISPLAY ,_§| NE) g
SELECT 4=807 | 4~BiT | 4=Bm | 4enm a8~ b
LATCH o 5] LATCH | tATCH | LATCN | Latce > o 2 7.0
ENABLE 4 gg 10,
By . I D L A
Agyr 0= vig 3.9
m MATPLEXR ot g gt 9,
b 48
o0 M
MRM74C928
reszr ol LD,
CARRY = 14 12 g
ot O aox
] 15
o
osPLAY 8 : o 8 e
saEeT I i)
LATCH 8 1 ;g o,
SNABLE 5;_! o4
& 20
(ﬂg e el ]
Aoy s 1 r‘~ -Jr"—oq
Bc:"ﬂ | MULTPLOGR le< oS 2 (o,
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Logic and Block Dlagrams (continueq)

- —
I ]
e =i
g o
s 01234
== 56189

At

<

T

_{ b
A4 3

Switching Time Waveforms

input Waveforms

|

X

".“-""’

[

Ty}

el

TU/F/I5018-12

d

TL/F/5819-10
TL/F/8818-11
Multipfexing Qutput Waveforms
—
Aot
o
et B e 1
Sour
Cour
D«rr—l
TUF/8818-13
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Switching Time Waveforms (continued)

Carry-Out Waveforms
e[ LULIL
M7ACRS
CARNY-OUT
CouNT ¢0
56993900 2230008
wricsz)
CARRY-0UT I |
couNT COUNT
ssn-Gane 500-0000
wmncs STAYS HIGB
CARRY-0UT UNTIL RESET
couNT
TL/F/6919-14
Physical Dimensions inches (mitimeters)
785
r——‘ [T5asjuax ——of
16 9
B AMNANANA
<k
0.220-0.310
(5.59;7.57]
025 [P AL ALY ALV ALY IR SN
o“‘] ' ° 4.005-0.020
. 0.03720.008 Ao s
noas [ (essze :::s 0.008 Y;Izgg-g.%‘o
. £0. w78,
[0.15] =t = —Ti400.13] ™7 s sy
4 MIN TV \ P
0.020-0.060 1y ,
a.200 [0.51-1.52 w .
u[zioravlp 457
0.010 ¢ 0:002 ‘yp
: ' propaat j = t/’ [o.28 £0.051
? lZS-o 581 ] i 9091 4° i 9502 50 .
“0.080 1 e . TYP
LDk auax—{ et X N s
0.100 £0.01 o6 508 ™ J7:87-10.41] a1as grEv O
(2.5520.25] TP
Ceramic Duakin-Line Package (J)
Order Number MM74C0928J
NS Packege Number J18A




Physical Dimensions inches (mitimeters) (Continued)

0.915

e e .
g Q20030 gt 0.620--0.080
7.38-4.128) 137 0.12n
GLASS SEALANT~
'- =
8.160 ol oom-oon
(‘"‘ir‘n 950 = 59 ﬂm_&m 1
85° 94
0.319-0.419 we L_ 0.108:0.619 - 215
Tsa—wam Eexash — = (zm "i“m‘"
0,080,008
e A BOTH ENBS
JIOA (REV L}
Ceramic Dual-in-Line Packags (J)
Order Number MM74C926J, MM74C927J or MM74C928J
NS Package Number J18A
0.740=0.780
f—— Z 0.000
18B0~ 1331} oy e
PIN NO. 1_
IDENT
OPTION 01 OPTION 02 0.085
0.13040.003 a.060 o 0.300-0.520 {8y
| Gz A ey P AP ormowa “] Ta-an |
0.145=0.200 i |
@ea3-6.080) }
! 950450
asmh L . oogs=aote -
{55 NN | 1L (2280 (0.205~0.498)
0.125-0.150 0.030£0.015 7.112)
(Z.175=3.810) T (o762 20.381) NN
0014-0023 | 0.1000.010 (0528 ¥0-040
(0358~ 0324) 205080010 Wﬁ ___—-—_:‘1)3:: MIEE (REV )
(1.27%#).254) (82555337
Molded Duai-in-Line Package (N)
Order Number MM74C925N
NS Package Number N16E




with Multiplexed 7-Segment Output Drivers

MM74C925, MM74C926, MM74C927, MM74C928 4-Digit Counters

Physical Dimensions inches (mitimsters) (Continued)

0.845-0.870
[21.48-22.10)
o 0.090

onoz 7, [~ 225 ™ 0

T8930 i YA el
P T o.zt.]-o.zss
N% 'ea‘ [6.22-6.48]

N ]

9

'I?VUVVVW

0.060

0.300-0.320

] r" [1.82) TP [7.62~8.13]
J L, 0.040 0.125-0.135 __ 0.145-0.200,.,
EJ,-O:;'I {1.02] [3.18-3.43) "| 13.68~5.08]
: i
I 3 0.008-0.014
. f ] i [0.20-0.38} e
00 £4° TYP 95° 259 TYP
0.100
2.54] TIP L 0.015-0.021 0.128-0.140 " == 10.280 ony
o.mo-[o.ou]n [0.38-0.53). 1" et il |
{0.25-1.02] | Fo..asﬂt; Wi Tvp ?_73;70:2.237 NIBA (REV F)
Moided Dual-in-Line Packags (N)
Order Number MM74C926N, MM74C827N or MM74C928N
NS Package Number N18A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN.LIFE SUPPORY
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION.: As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain ia, and whose
failure to perform, when properly used in_accordance
with instructions for use provided in the iabeling, can
bhe reasonably expectod to result in a significant injury
to the user.

2 A critical component Is. any component of a life

support device or system whose failure to perform can
be reasonably axpected to cause the failura of the Ke
support device or system, or to affect its safety or
effectiveness.

Nationsd Semioonductor Netional Semiconductor
Corporation Hong Kong Lid it
1111 West Bardin Road Fax (~49) 0-180-630 85 86 13th Floor, Straight Block, Tel: 81-043-289-2300
TX 76017 S HoVm2.NSC.0om Ocsan Conte, § Canton Rd. Fax §1-043-299-2408

Tel: 1{800) 272-9859 Deutsch Tek: (~43 0-180-530 85 85 Tsimshatsul, Kowioon
Fax 1(800) 737-7018 Tet (- 491 0.180-532 78 32 Hang Kang

Frangais Tek (—49) 0-180-632 83 58 Tal: (852) 2737-1600

Itaiano Tek: (—49) 0-180-634 16 60 Fax (852) 2736-9960




@ MOTOROLA

DUAL J-K FLIP-FLOP

The MC140278 dual J-K flip-flop has independent J, K, Clock
(Cl. Set (S) and Reset (R) inputs for each flip-flop. These devices
may be used in control, register, or toggle functions.

® Diode Protection on All Inputs
® Supply Voltage Range = 3.0 Vdc to 18 Vdc
® Logic Swing Independent of Fanout
® Logic Edge-Clocked Flip-Flop Design —
Logic state is retained indefinitely.with clock level either high or
low; information is transferred 16 the output only'on'the positive-
/going edge of the clock.puise
e Capable of Driving Two' Low-power TTL"koadsor One, Low-power
Schottky TTL Load Over the Rated Temperature Range

® Pin-tor-Pin Replacement forCD40278

MAXIMUM RATINGS* (voitages Reterenced to Vcg)

Symbol | Parameter Value | Uni
Vop |DC Supoly voitage ~085'10 (180 } v
Vin Vout | Inoutier Outout Voitage (DC orl Transient) =0 50 Vop.=0% I v
Yin lout | 1nout or/OutoutCurrent {OC or Transient). e =,-._r =10 \ ma

| P |Powef Dissivauoh per Pacxager | 530 L_mw
| Tsic |Storage/Tempaiature W 0TS {a\ic
| T | Lead Temoeralure (8-Secona Soiderng) { 260 AT

“Maxmum Ratngs afe Mose vares beyond which camace 10 (he dewice Mmay. OcCur.
tTemperature Deravng Al Pacxages: - 7.0 mWFC from 85°C 10 125C.

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

—~ D SUFFIX
soIC
s CASE 7518

ORDERING INFORMATION

MCI4XXXBCPR, Plasuc
MC1aXXXBCL ~Ceramic
MCT14XXXBo | SQIC

TA=-—55"10-125°C.for all packages,

TRUTH TABLE

INPUTS | OUTRUTS®
e[ 7R s PR 0,300 [EA0
L % x o ey No t=3 )
/4% 0 o | o | Be A% 8
_/~ Ko x o | & Ol @ )
= | X 1 0 |0 e ]
el 1 o.ts0 | Qo | Qo |s00
~ /] x R oTo. x | Q) | @, | NeChange
x | x x 1 ) ¥y @ o
-, x | % X -] 1 xS o ]
1ox | ox x 1 i x| 1 1
X = Don't Care 1 = PresentStats
T = Level Change * = NextStawe

This device contains protection circuitry 1o guarc against damage cue
to hign static voltages or electric fields. However. precautions must be
taken 10 avoid applications of any voltage higner :nan maximum rated
voltages to this high-impedance circuit. For proper operation, Vin and
Vout should be constrained 1o the range Vgg < 'Vn or Vour) < VpD-

Unused inputs must always be tied to an apcropnate log:c voltage
level (e.g.. either Vgg or Vpp). Unused outputs ™ust be left open

BLOCK DIAGRAM

B

jo—J Qf—15

13 ——C

11 —K Qp—14
A




ELECTRICAL CHARACTERISTICS (Voltages Relferenced to Vgsg) s e I
Voo -55°C 25°C © 125°C i
Characteristic Sy L vde Unit {
Min Max Min Typ # Max Min Max
Output Voltage “0" Level 5.0 - 0.05 - 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 — 0.05 - 0 0.05 - 0.05 | Vdc .
15 = 0.05 - 0 0.05 — 0.05 . _
“1" Level 5.0 4.95 - 4.95 5.0 - 4.95 -_—
Vin = Oor Vpp VOH 10 9.95 _ 9.95 10 - 9.95 -_ Vdc
15 14.95 -_ 14.95 15 - 1495 —
Input Voltage “0" Level -
(Vo = 4.50r 0.5 Vdc) 5.0 -_— 1.5 - 2.25 15 - 1.5
(VO = 9.0 or 1.0 Vo) L [ % | = | 30 | - 450 | 30 | — | 30 | V€ S
(Vo = 13.50r 1.5 Vdc) 15 -_— 4.0 - 6.75 40 - 4.0 .
*1" Level
(VO = 0.5 or 4.5 Vdc) 5.0 35 -_ 35 275 - 3.5 — v 2 =
(VO = 1.0 or 9.0 Vdc) ViH 10 | 70 = 7.0 5.50 — | 70 | = | Ve D)
(Vo = 1.50r 13.5 Vdc) 15, n -_ 11 8.25 - 1 _— s
Output Dnve Current - l
(VOH = 2.5 Vae) Source 5.0 -30 - -2% -4.2 - -1.7 —_
(VOH = 4.6 Vdc) o1 50 | -064| — -0.51 | =088 — | -038| — |mAdc |
(VOH = 9.5 Vde) 10 -11.6 —+ -13 -2.25 — -09 — !
(VOH = 13.5 Vag) 15 -42 — -34 -88 — -24 - Pk |
(VoL = 0.4 Vdc) Sink S0 064 ~ 0.57 088 - 0.36 =
(VoL = 0.5 Vdg) [fo)s 1Q 18 ~ 1.3 2.25 - 08 — | mAdc
(VoL = 1.5 Vde) 15 4.2 ~ 3.4 8.8 - 2.4 —
Input Current lin 15 —_ =01 — =0°000Q ¥=0.1 — =1.0 | uAdc
Input Capagcitance Cin - — — — 5.0 7.5 - - pF ]
(Vin = 0 .
Quiescent Current DD 5.0 - 1.0 — 0.002 1.0 - 30 wrAdc s
(Per Package) 10 — 20 - 0.004 20 — 60
15 AW we - 0.008 4.0 = 120
Total Supply Current™*1: T 5.0, 1, # (08 xA%KHZ) 1\~ T5p puAdc
(Oynamic plus Quiescent, 10 IT = (1.6 pAKkHz) =~ IDp
Per Package) 15 7= (24 uAKkH2) 1 5 ipp
(CL /= 50.pF on all autputs, al
butters swtchingy

#Data labeltea” Typ T1s not 19 be used for Gesign purposes DBHHS
intended as.ah indication of theIC°s"potensal perfigsgmance:

“*The formulas_given are {or the.typical charactenstics only, at 257C

1To calculatetotal supply current at|10ads otmer thanS0 pF:
F(CL = 15(S0 oF), - (Gl 30) ik

wherelliTiis inuk (per package)sCy InHE V = (YD~ VE8) In valts,
{ in kHz\1s\Inputsiréquency. and k = 0.002)

PIN ASSIGNMENT

1 Qa Vpp =16
256,. Qg 15
3=Cca Qg o4
u_—_“nA Cg 13
5 Ka Rg 912
6§JA Kg —11
7 Sa Jg =10
8 Vss Sg 9
[ Eh——

6-78




e akia dmacmaant

MC14027B e
SWITCHING CHARACTERISTICS® (C_ =B0pF, T4 = 26°C)
Characteristic Symbol Voo Min | (yp# | Max Unit
Output Rise and Fall Time TLH - | ns
ITLH: ITHL = (1.5 n/pF) C_ + 25 ns 'THL 5.0 - 100 200
ITLH: 'THL = (0.75 ns/pF) C|_ ~ 125 ns 10 - s0 100 .
tTLH. 'THL = (0.55 ns/pF) C_ + 12.5 ns 15 - 40 80 ’
Propagation Delay Times** PPLY, ns ’ i
Clock 10 Q, Q tPPHL
PLH. tPHL = (1.7 ns/pF) C_ - S0 ns 5.0 - 175 350
1PLH. !PHL = (0.68 ns/pF) C + 42 ns 10 - 75 150
tpLH. tPHL = (0.5 ns/pF) C + 25 ns 15 - 50 100
Setto Q. Q
1PLH. 'PHL = (1.7 ns/pF) C_ -~ 90 ns 8.0 - 175 350
tpLH. tPHL = (0.66 ns/pF) C| + 42 ns 10 - 75 150
tpLH. tPHL = (0.5 ns/pF) C_ - 25 ns 15 . 50 100
Resst 10 Q. Q
tPLH. tPHL = (1.7 ns/pF) Cyg= 268'ns 5.0 - 380 450
tPLH. 'PHL = (0.66 ns/pF)'C = 67 ns 10 - 100 200
tPLH. tPHL = (0.5 ns/pF) G - 50 ns 15 - % 150
Setup Times b 5.0 140 70 - ns
10 50 25 -
15 13s 17 - W |
Hold Times th 5.0 140 70 X m
10 50 25 -
1% as 17 -
Clock Puise Widtm TWH, WL 5.0 330 186 - ns =
N 10 11e 58 -
156 75 38 -
Clock Pulse Frequency fel 5.0 - 30 1.5 MHz
10 = 9.0 45
15 - 13 8.5
Clock Puise Rise ana-Fall Time LM, TTHL 5.0 - = ol 15 )
10 N - 5.0 ‘
15 - - 40 1l
Removal Times frem 5 [0 10 e ns
10 45 5 -
15 3s 3 -—
Set
i 5 so o]
| 10 25 s , (7,
% Reset 15 20 -10 i
|
| Set and Resat Pulss Width WH 5.0 250 125 = |
i 10 100 50 ! -
15 20 500" — |
1 ‘Tne tormuias Qiven are fafIn@iyoical gh@taciensiics Oy al 25°C
z #Data labeliec “Typ" is not 10/be usec loresign purocses DULIS)
| intencead as an incication of tN@UC sipoteniral pgtiormarce
|
|
i
|
|
|
]
1
|
|
]
|
|
|
{ 6-79 e (LIE ;
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MC14027B

FIGURE 1 — DYNAMIC SIGNAL WAVEFORMS
(J, K, Clock, and Qutput)

20ns r—-— ——1 t——:u ns

v
90% oo
J 50%
10%

1

TPLH fe—e fel —— e @4 |
o Bo% - 0%
50%
10% v
T 1 ==TTH

Inouts R and S low
For the messursment of twi, |/icyrand Py
the InputsJ and 'K are kept high

FIGURE 2 — DYNAMIC SIGNAL WAVEFORMS
(Set, Reset, Clock, and Output)

20 ns 20 ns

Voo

9
Set ot X s0%
Resel 10% Vss

w frem

Clock

pLH
(pRE™

Qord 50%

Vou

LOGIC DIAGRAM
(172 of Device Shown)
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‘ MOTOROLA f1€140208

e Common Reszt Line

14-81T BINARY COUNTER

The MC140208 14-stage binary counter is corstucted with MCS é:s::;:é
P.channel and N-cnannel enhancement mode dev.ces in a single mon- C;SE 520
olithic structure. This part is designed with an :mput wave shaping
circuit and 14 stages of ripple-carry binary courter. The device
advances the count on the negative-going edge of the clock pulse.
Applications include time delay circuits, counter controls, and fre- =
quency-dividing circuits. B SUFFIX

5 . PLASTIC

® Fully Static Operation CASE 648 1
® Diode Protection on All Inputs
® Supply Voltage Range = 3.0 Vdc to 18 Vd
® (Capable of Driving Two Low-power T

Schottky TTL Load Over the Rated T4 ‘e S / % g :"Ojfglx

% iy
e Suffered Outputs Availadie f es 1 anc .:\QQQ\ / /// : ASE 7518
\ \ A

TGN
AN\

® Pin-for-Pin Replaceme _— oo ~ $ORDERING INFORMATI
e | e = : —-— el ————
- = s 14XXXEEP Plastic
— — - // -~ 14 ic
- , N SOl
. \
Tal="=55 5@ {or all packages.
MAXIMURM RATING otage ed / N S \ :
Symbol ’anr-meur J Vi 4 AT
Voo |DC Suoaly vI: ] i

Via. Vout | Inout or OutpuiiVolta C o nsy i /1 B i
A layr | !n2ut or OulpufiCurfEng (D i, i W = =

-] P z & o TAT b

D |Power Dissagpn. pofjfaccgpe APV Va'ih'a's' DN
Y A AINAY 5 T
- 2= nex
Zering | at =
s are 10 P
4 S8 Faites. (8
k > ‘t Care @

ic AN

Ciack 1C 0—3.7
o

T |

&
&

Q6 = Pin & Q9 = Pin 12 Vop = Pin 16
Q7 = Pin 6 Q10 = Pin 14 Vgg =Pin 8
C8 = Pin 13 Q11 = Pin 15

dy [ dl Y o L 24 dl = I 5 1 Y o ¥ €Y 1% :
wnanstiluenansnanulidmsunisidaumienistnwirintu leugslmihluldusslomisunisi

lidnsallagmdu Snvivhulilvidauwdasilon uavdesedadadivedenarsynasaninisiluly
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MC14020B
St
ELECTRICAL CHARACTERISTICS (Voitages Referenced 10 Vgg)
Vi ~55C 25°C 125°C -
Characteristic Symbol Vgg Unit
Min Max Min Typ # Max Min Max Ou

Output Voitage “0" Level 5.0 - 0.05 - 0 0.05 — | o005 T

Vin = Vpp or 0 Voi 10 - 0.05 - 1] 0.05 —_ 0.05 | Vdc L
15 - C.05 —_ Q 0.05 — 0.05 TTL

“1" Level 50 4.95 —_ 4.95 S.0 - 4.95 - Prc

Vin = 0 or Vpp Vor 10 9.95 - 9.95 10 —_ 9.95 - Vde Clo
15 14.95 - 14.95 15 —_ 14.95 i te

Input Voitage “0" Level - .
(VO = 4.5 0r 0.5 Vdc) v 5.0 - 15 - 2.25 1.5 —_ 15 1%y '
(VO = 9.0 or 1.0 Vdc) L 10 -— 30 - 4.50 30 | — | 30 ¥
(Vo = 13.5 or 1.5 Vdc) 15 —_ 4.0 — 6.75 4.0 — 4.0 . Clo.

“1" Level . L
(Vo = 0.5 or 4.5 Voc) Vg 5.0 35 - 35 275 — 3.5 - Vde 3
(Vo = 1.0 or 9.0 Vcc) 10 7.0 - 70 5.50 — 70 —_ te
(Vo = 1.5 or 13.5 Vdc} 15 11 — 11 8.25 — 11 —

Qutput Drive Current :;‘.
{(VoH = 2.5 Vdc) Source 5.0 -3.0 - ~24 -32 — =17 - '
(VOH = 4.6 Vdc) 104 5.0 ] =084 - -0.:51 -0.88 — -036 | — mAdc I
(Voi = 9.5 Vdc) 10 =1.6 - -13 ~2.25 - -89 - e
(VON = 13.5 Vde) 15 -42 — -3.4 ~-88 _— ~2.4 —~ e
(VoL = 0.4 vdc) Sink 5.0 Q.64 — 0.51 oss 2= 0.36 - Cloc
(VoL = 0.5 Vdc) 1o, 10 1.6 — 13 2.25 - 09 — mAdc
(VoL = 1.5 Vdc) 15 42 - 34 8.8 — 24 —

Ingut Current fn 15 — =01 — =0.00001| =0.1 — =1.0 | nAdc

Input Capacitance Ch — - Y & 5.0 7.5 D4 = oF Cloc
(Vin =0)

Quiescent Current liade] 5.0 - 5.0 — 0.005 50 - 150 | wAdc e
(Per Package) 10 —_ 10 — 0.010 10 — 300 Cloc

15 — 20 — 0.015 20 — 500

Total Suop'y Current’t e 5.0 IT = .42 uARHZ) E = Ipp pACS
(Oynamie o'us Quiescant, 1 It =085 uAnH2)E - Ipp Hase
Per Pacaage) 5 15 T = (143 A RH2) t = ipp ese
{C = 50 oF on all outputs. ail
buifers switching)

[
=Data labellea “Typ"” is not to be used {o¢ 228’3~ curposes but is ese
intended as an indication of the IC's paig~ial psrtsrmance.
“*The formuias given are for the typicat crazasis=s..cs only at 25°C. et
70 calcuiale “otai supply current at logds 2irer t=an 5C pF: ~Dats
’ irenc
TCL) = TS0 5F) - 0CL - 3T
where [T s = A Iper pacrage). CLn gFY = o 'na - Vgg) © s,
¢ xHz s ezl frequency. ant ko= 0.0C1.
PIN ASSIGNMENT

This device contains protection circuitry 10 gua-c against camage due to high static voitages ./
or electric fie ¥s. However, precautions mJst te taken 1o ave:d agpiications of any vellage 1 Q12 Voo 16
higher than maximum rated voltages to inis ~ jh-impedance circuit. For proper coeration,
V.q and Vguy should be constrained to the rarze Vgg s (Vin of Vour) < VpD- 2c=a3 anE s
Unused inputs must aiways ke tied to ar approoriate logic voitage level (e.g., either Vgg or 3 c_—_J (o3 ) Qsof=14
Vo). Unusez outputs must be left cgen. s—das asf= 13

S c3aQs Qsp=12

[femsto}] R 11

7 C5Q4 c[—=10

: Vgs [+}] 9
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SWITCHING CHARACTERISTICS (C| =58 pF. T4 =25°C) ol
Voo :
Characteristic Symbol Vae Min Typ # Max Unit H
Output Rise and Fall Time TLH, ns 2
TreHe TYHL= (1.5 ns/pF) CL+ 25 ns tTHL 5.0 - 100 200
Tred TTHL=(0.75 ns pF) C ~12.5 ns 10 - 50 100
TrLHe TTHL = (€.55 ns pF) C ~9.5ns 15 -— 40 a0
Propagation Delay Time 1PLH» +
Clock to Q1 KL ns i
tpHL: tPLH = (1.7 nspF) G + 175 ns 5.0 _— 260 520 L
tpHL. tPLH = 10.66 ns:pF) Cy + 82 rs 10 - 115 230 ‘]
tpHL. tPLH = (0.5 05 pF) C + 55 ns 15 - 80 180 :
Clock 1o Q14 ns
tpHL. tPLH = (1.7 ns:aF) G « 1735 ns 5.0 - 1820 3900
tpHL. 1PLH = (0.86 ns pF) G ~ 772 ng 10 - 808 1725 L
1PHL: 1PLH = (0.5 ns pF) G - 535 ns 15 - 560 1200 e
Propagation Celay Time TPHL ns .
Reset 1o Oy
tpap = (1.7 ns sF) C - 285 ns 5.0 — 370 740
taHL = (068 nspF) C + 122 n8 10 -~ 158 310
tpHL = (0.5 ns pF) Cy -~ 90 ns 15 = 118 230 .-
{
Clock Puise Wicth wWH 5.0 500 140 - ns :
10 185 55 - .
15 125 28 (L i.
i
Clock Puise Frequency ‘ot 50 -3 2.0 1.0 MHz f H
10 - 6.0 3.0 o
1§ — .0 4.0
Clock Rise and Faii Time STLH ITHL 5.0 — é
10 No Limit x
15 %
Reset Puise Wicth ; L 50 3000 320 = ns '
10 580 120 -2
: 420 8 - i
Reset Removai Time 7 & 5.0 130 65 - ng }
10 50 25 i
3 30 15 | o2

“The farmulas give~ are ‘or the typical characiarigt:cs only at 25°C.
#Data labsiled "7, is 151 {0 T o used for cosizn pLrNORES Dol ¥
‘mended ag an =S ceudn of the 1078 petental retforrance.

FIGUFE 1 — POWER CISSIPATION TESTCIRTLIT AND EIGURE 2 — SWITCHING TIME TESTCIECUIT AND
WAVEFORA WAVEFORMS
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QUAD 2-INPUT “NAND” SCHMITT TRIGGER Vin
The MC 140838 Schmitt trigger is constructed with MOS P-channel
and N-channel enhancement mode devices in a single monolithic Vin
structure. These devices find primary use where low power dissi-
pation and/or high noise immunity is desired. The MC 140938 may Outout
be used in place of the MC140118 quad 2-input NAND gate for ! go
enhanced noise immunity or to “square up” slowly changing (Vg
waveforms, L SUFFIX (Vo
CERAMIC Vo
® Supply Voltage Range = 3.0 Vdc to 18 Vdeé CASE 632 Vo
e Capable of Driving Two Low-Power TIkLoads or One Low- Ve
Power Schottky TTL Load Over the"Rated Temperature Range \ Input
e Double Diode Protectioft opdAll Inputs '"?3‘
i
e Pin-for-Pin Compatible#ith CD4083 P SUFFIX e
PLASTIC Quies
e Can be Used tao/Replace MC120118 CASE 646 (Pe
® IndependentSchmitt-Trigger-at each-lngut e
Total
(Dy
Pe:
. D'SUFFIX (C,
MAXIMUM RATINGS® (Voitages Asfefenced to V&) [ «. R0k buf
1 _—
Symbol Parameter Valus Unh CASE 751A Hyste
1
Vpp |OC Supply Vonage =0.5to +18.0
Vin. Vout | Inout or Dutsut Vortage (DC or Tiansisat) =0.5 to Vg . +0.5 v ™
re:
lin. loyt |Inout of Outout Current (DC or Transient). oer Pin =10 mA ORDERING INFORMATION Pc
Pp Powsr Dissioabon, Dar Packaget 500 mw MC14XXXBCP_* Plastic
. MCTEXXXBCL Ceramic
T, |Storage Temoerature ~8540/+150 (o
39 MGC14XXXBD = SQIC Ne
T |Leas Temperature (8-Second Soldsnng) 260 ’c
Taw= +582t0 125%C fomall packages.
"Maxmum Rabngs are Mose values Devond whch damage 10 the device may octuh, L—
tTemperature Deinng: All Pacaces: - 7.0 MW/ C trof 85°C 10 3125°C/
#Dat
1 inte
|
’ EQUIVALENT/CIRCUIT SCHEMATIC ‘ 9
(1/4 OF CLRCULT'SHOWN) 1Ta'e
LOGIC DIAGRAM
; — wher
| =e—23 fink
o—-’_\ - 21— T
—A\X R N 2\ 4
Eay
§” R
3_—1 = p—10
G
o] N
- p—11
This device contains protection circuitry to guardiagainst damage,due. o high B3—__/
static voitages or eiectric fields. However, precautions must.be taken to avoid
applications of any vofttage higher than maximum rated voltages to this high-
impedance circuit. For proper operation, Viq anc Vgt should be constrained
to the range Vgg < (Vi or Vgout) = VpD-
VDO = Pin 14
Unused inputs must always be tied to an approoniate logic voltage level (e.g., Vee =Pln 7
either Vgg or Vpp). Unusec outputs must De eft open. 35
\
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

Voo -55C 25°C 125°C =
Characteristic Symbol | yge Unit
Min Max Min Typ # Max Min Max
Output Voltage "0" Level 5.0 _ 0.05 —_ 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 - 0.05 - 0 0.05 - 0.05 | Vdc
15 — 0.05 —_ 0 0.05 — 0.05
"1" Level 5.0 4.95 - 4.95 5.0 _— 4.95 —
Vin = 0 or Vpp VOH 10 9.95 - 9.95 10 - 9.95 - Vde .
15 | 1495 | — 14.95 15 — | 1495 | — {i
Output Drive Current !
(VOH = 2.5 Vdc) Source 5.0 -30 | — -2.4 -4.2 - -17 | - i
(VOH = 4.6 Vdc) 10H 50 | -064 | — — 059, - 0.88 — | -036| — |mAde i
(VoH = 9.5 Vde) 10 =15 - -3 — 2125, = -0:9 -
(VOH = 13.5 Vdc) 15 -42 | — -3.4 =8.8 — -24 | —
(VoL = 0.4 Vdc) Sink 50 0.64 0.51 0.88 — 0.36 -_—
(VoL = 0.5 Vdc) oL 10 1.6 — 3 2.25 - 0.9 — | mAde
(VoL = 1.5 Vdc) 15 42\ || |+ 3.4 3.8 — 24 —
Input Current lin 15 - =04 — =0.00001| =0.1 — =1.0 | uAdc
Input Capacitance Cin -_— - — - 5.0 75 — — pF
(Vin = 0)
Quiescent Current 'ss) 5,0 - 0.25 - 0.0005 0.25 —_ 2.5 nAdc
(Per Package) 10 - [0J5} — 2.0010 0.5 - 15
15 — 1.0 - 00015 1,0 — 30
Total Supply Current™t T 5.0 = (W2 sAkHz) § + 1pp wAdc
(Dynamie plus Queseent, 10 7= (2.8 pA/KHZ) £ +-iDp -
Per Package) 15 = (3.6 wAKM2) L% DD :
(CL = 50 pF on afl outpits, all :
buffers switching), :
Hysteresis Voltage Vet 3.0 03 20 0.3 1.1 2.0 03 2.0 Vac
10 1.2 34 12 .7 34 1.2 34
1% 18 3.0 e 2.1 3.0 1) 5.0,
Thresnold Vonage
Positive-Goipg Vs 5.0 2.2 36 22 238 3.6 2.2 36 Vde
10 460 75t 4 5.9 75 4 7
19 E8 10.8 58 38 10.8 6.8 108
Necative-Going' M 5.0 0.8 238 0.3 1.9 2e 0.9 28 Vdc
10 29 5.2 25 3.9 $.2 2.5 5.2
15 40 74 40 58 74 40 14

#Data labefled ' Typ™ is,not to be used-tor,38si1gn purposes but is
intenced as an indication,of the IC's petensal performance,

“*The formulas,given afe for the typicai-characieristics oniy.at 25°C.

1To caicuiate total supply eUrrentiat loads omer tham 30,pF *
(G ‘=, (50 pF) + (CL =,501Vik

where: iT is in uA (Def pagkagél Cyw1oF. V = (Vpp — Vgs/ Tnvohs,
f in kHz s input frequengy, and k = 0/004
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SWITCHING CHARACTERISTICS (C|_ =50 pF, T4 = 25°C)

Voo
Charscteristic Symbol Vde Min Typ # Max Unit
Output Rise Time TLH 5.0 — 100 2c0 ns
10 o 50 100
15 — 40 80
Qutput Fall Time TTHL 5.0 - 100 200 - ns
10 — 50 100
15 — 40 80
0
Propagation Delay Time PLH. IPHL 5.0 —_ 125 250 ns
10 _ 50 100
16 —_ 40 80 _ 20
#Data labeled “Typ" is not to be used for design p but is as an of'the IC's potential performance. i
= -lﬂt'
w
L3
= +
3
= -60}
z b
3
| £
FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND-WAVE FORMS ‘.§ -0

-10L
oo 20 ns (B ——-] r-— 20 ns -1
W |
v
P (AR S0 oo
| 50%
10% X v,
| SsS
Pules ~= Outaut 4 3
S Al -\ = F—fpL~
Generator —'—/ | ,nL v F!
tnout A o 0% o
70 ¥ss T Tl Outout 50% = " N
3 = | 4273 3 Vol oo~
= = -—
TTHU ITem

FIGURE 2 — TYPICAL SCHMITT TRIGGER APPLICATIONS

Vgur. OUTPUT VOLTAGE (Vde)

(@) Schmitt Triggers will square ub

(B) A Sehmirtt trigger offers maximum
INDULS with Mow rise and fall timet,

noe ity in.gate app r_
Vi Yoo OUL
t
Vin g Vin
| | |
! v
l \ | =
- Yoo
Vout Vaut
Vss Vss
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FIGURE 3 — TYPICAL OUTPUT SOURCE
CHARACTERISTICS TEST CIRCUIT

FiGURE 4 — TYPICAL OUTPUT SINK
CHARACTERISTICS TEST CIRCUIT
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CD40106B Types

CMOS Hex
Schmitt Triggers

High-Voltage Types (20-Volt Rating)

The RCA-CD401068B consists of six Schmitt-
trigger circuits. Each circuit functions as an
inverter with Schmitt-trigger action on the
input. The trigger switches at different points
for positive- and negative-going signals. The
difference between the positive-going voltage
(VP) and the negative-going voltage (VN) is
defined ashysteresis voltage (VH) (see Fig.6).
The CD40106B types are supplied in 14-

Features:
= Schmitt-trigger action with no external components

® Hysteresis voltage (typ.) 0.9V at Vpp=5V, 2.3V at
Vpp=10V,and3.5VatVpp=15V

® Noise immunity greater than 50%

# No limit on input rise and fall times

® Standardized, symmetrical output characteristics

® 100% tested for quiescent current at 20 V

® Maximum input current of 1 A at 18 V over ful<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>