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TALKING DISTANCE METER BY ULTRASONIC
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Talking distance Meter by Ultrasonic
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ABSTRACT

The project report consists of 2 parts which are designed for the semeter
2/2541 and 1 /2542 . The first part is to make Ultrasonic-distance Meter.Next part
is developed Ultrasonic-distance Meter which can to talk distance.Then we are

used tell distance by voice.
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aaugand laiin (ultrasonic Wave) Wuniwdsenlinwdguiuniiivuyudesldou &
: =y (-] \ o A i $ ) J 1 o
Huilndudadii « gandledin » SamineBendudosifinnuiigeni 20 kiiz Jull - gungniimainen
4 ' a o 1 g ! {aa o - 4 Qs P
adugugand Teilnunlgnmsiziuiiusduiiinens dildsmunsadnaudesludathmnes
9 9 A :yd wa A 1 A s a A P=1 ] 9 Y
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( ultrasonic ) 1 1A 1 T 15 ldvawed
4 R 4 A o da 4 a  ad o 4 a &
aaugaai lwila  AeadwduehlinnwdguAunihiiyuyudezamnsaldtu Sellanuda
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Taglugilh 2.7 uanedagennuda q vesnaugaadr Tadangmi T 1dauluduee q

~10° GHz (or 1 THz)
(Wavelength In Air=34x10 *cm
InQuarz=5.7x10 7 cm)

Note : {attice spacing in
crystal ~5x10 * um

re ~5x10 cem

praetersound
High resolution spectroscopy
or
in liquids ~ 10 GHz
MICROSOUND
in solids ~ 100 GHz

(previously called Hypersound )

Thermal vibrations ~03 to 10 * MHz

Thermal pulses~ 031010 ¢ MHz
Delay lines 50 kHz and higher

~ 500 MHz ( Wavelength
InAir=68x10 *cm
InQuartz=114x10 " cm)

Ultrasonic cleaning ,etc ~20t040 kHz
Grain refinement inmetals ~40 kHz
Scattering in cost iron ~500 kHz

ultrasound
Scattering in fine grain metals ~ ~ 30 Mhz
(previously called supersound )

Flow detecting systems ~0.1to 10 MHz
Ultrasonic welding,metal working ~20 to 25 kHz
Sonar ~10 *Hzto10 *Hz

~20 kHz ( Wavelength

Note: M=mego(x10 %)

In Air=17cm
G-gigax10 °) In Quartz=28 cm )
T=tero(x 10 )
u=micro(x10 ) Audiosound
n=nano(x10 ) ~15Hz
infrasound
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Frequency Wavelength (A)
(For C=1000m/s) | (For C=3000m/s) | (For electromacnetic radiation )
20kHz = 2x10°*Hz 5cm 15 cm 1.5x10"m
100 kHz = 10 ° Hz 1cm 3cm 3x10°m
IMHz = 10°Hz 1cm 3 mm 300 m
50 MHz = 5x10 " Hz 20 Mm 60 Hm 6 m
IGHz =10"Hz 1 m 3 lim 30 cm
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NN 3 x10° x10° = 300 km Fadfifnnn Rsamnsonindyguilld Taouldoundumiman i
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Electronmagnetic Wave

NaVaVataVs
e

Electronmagnetic Wave

—_— >

Ultrasonic Wave
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Transducer A B Transducer
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Material Temperature Density Sound Velocity Characteristic
( °c ) ( km/m’ ) (m/s) Impedance
(Ns/ m’ )

Gases

Argon 0 1.783 319 569

Helium 0 0.178 965 172

Oxygen 0 1.429 316 452

Hydrogen 0 0.090 1284 116

Carbon dioxide 0 1.977 259 512

Air 0 1.293 331.45 429

Liquids (10°Ns/m*)

Water 20 998 1483 1.48

Mercury 20 13500 1451 19.6

Glycerine 20 1228 1895 2.33

Ethyl alcohol 20 790 1159 0.92

Methyl acohol 20 792 1120 0.89

Carbon disulphide 20 1264 1157 1.46
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Curic Tempera Dielectric Coupling
Material o Q
ture ( C) Constant (K ) | coefficient (KT )
Quartz 550 Very High 4.5 0.09
Barium titanate 100 400-700 1700 0.38
Lead zirconate titanate 300 90-500 1450 0.51
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Resistors ( s watt, 5 %)

Capacitors

TwazdoagUnsalildluneessii 2.14
R1- 22000 ohm , R2 - 100000 ohm Potentiometer

C1-0.0018 [LF Mylar , C2—-470 lLIF 16-V electrolytic
Additional Parts and materials
U1 - 555 timer integrated circuit , Spkrl- Piezo tweeter

Power source , Wire , hardware , etc
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MoaziBoagUnsaifildluaees g 2.15
Resistors ( % watt, 5 %)
R1- 1000 ohm , R2-470000 ohm , R3 — 100000 ohm Potentiometer
Capacitors
C1 - 680 pF ceramic-disc , C2-470 UF 16V electrolytic
Additional Parts and materials

U1 - 4049 CMOS hex inverting buffer integrated circuit , Spkrl- Piezo tweeter

Power source , Wire , hardware , etc

2.6.3 manuilandugan$latinili1ed 567 ( Phase-locked-loop)
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vazBoaginsaiildluaces i 2.16
Semiconductors
U1-567 phase-locked loop integrated circuit
Q1, Q2 -2 N3904 NPN transitor, Q3- 2N3096 PNP transistor
Resistors (% watt, 5 %)
R1,R2 - 1000 ohm , R3,R4 - 10000 ohm , R5 — 50000 ohm Potentiometer
Capacitors
Cl -C5 - 0.1680 UF ceramic-disc , C6 — 0.001 UF mylar, C7 —470 UF 16V
electrolytic
Additional Parts and materials

Spkrl- Piezo tweeter

Power source , Wire , hardware , etc

4 14
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20331 2.17

2.6.4 Masudnanuganilyiin
Tuessmasudyanaganhlsiine:1dled s67 (pLL) Aldluaeesguit 19 msdsunlfou
suazliun/asudiuadesmileuiuaes Ui 19 1 LED 1 aasiidwmiian 8 (IC Detector Output)
= 4 o 4 a do o = 1 as = o
nIuFawes Q1 wumedyyiugandiletdansuunnnd ineTely wavdewimludsled s67 n1sidn
v L4
dyaundsesnuininszuuveus 19w didisesadedyana 91nTunedumus speaker Hudmios
uazisudmuamnanios q neulasmsdsud R, 41 9 swaunsaldgudeaunedieeinds speaker
i3 1 3 N H '
nmiu YSusuemiynuesrses Iflinnudsening 16 - 20 kHz enaunsam i ldsudesiinamdge
Wanvsmaiudyapauasnaidudyaia iveondduliedygranszana 1 va Tasddemelyl
= Y [y Y 1 .Y n’; d' o W sld' d'; o 1 9
naRsfuiuddedygianosdmnuvesdiiulinnddige  Tasdsudanudmmu R,
o [] = [y 4 q’: 1 ",’ A i L] o
@Gumisvos Twnuglodimes dsmnnudumuligege) smivmunnudiuededh 9 sunsei

i o 1
viasa LED N01A5U87199Y



21

+9V
> >
=
R4
C5 10K
470
~ § «
R1 RS ) Q3
1K 50K 2N3906
. ok
C3 Q1 )
0.001 4 5 | 2N3904
U1
1 567
] R3
10k 2
_~ I 2N3904
c1
0.1 €3
' 0.1 L
—e -—
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swazduagUnsainlFluleesyalii 2.17
Semiconductors

Capacitors

Resistors (4 watt,5 %)
R1,R2- 1000 ohm , R3-2200 ohm , R4 — 220000 ohm , RS — 50000 ohm Potentiometer

U1-567 phase-locked loop integrated circuit

Power source , Wire , hardware , etc

Additional Parts and materials Sprl- Piezo tweeter

Q1-2 N3904 NPN transistor, LED- Light emitter diode any color

C1,C2-0.1lF ceramic-disc , C3 —0.001 JLF mylar, C4 - 0.05 LLF, C5 -470 LLF 16V electrolytic
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[ [y 1 a [
lofmatiengy ( PLL 567 ) 195U Heterodyne Oscillator fifloulBunnyessesasieiy
1 ] } 4
JFET adugani Ixiiafidunssgmilusausudayana Heterodyne Oscillator Masauuazi/Souiioy
i L 3 { ] Qo { é L 1 0'
anuDdyanunaIwagezgansedldlae C,, R uaz C, dmdganaimieduiludyanunnuam

1T 1Y & 3 o 4 J y
w1 led 386 (vnedvs ) Fusramsedsiga Tiursod Insidnieniynuosnesideadl

swazBeagunaafildliunesgui 2.18
Semiconductors
U1-567 phase-locked loop integrated circuit ,U2-LM386 audio power amplifier integrated circuit
Q1,Q2 -2 N3904 NPN transistor, Q3 — Mp102 JFET transistor
Resistors ( % watt,5 %)
R1,R2 - 220000 ohm , R3-R6 -2200 ohm ,R7 —~ 1000 ohm , R8-R14 —270 ohm ,R9 —~100000 ohm
R10- 4700 ohm , R11- 10000 ohm , R12 — 50000 ohm Potentiometer ,R13 — 50000 ohm Potentiometer
Capacitors
C1,C2 ,C5- 0.01 UF mylar, C3-0.047 UF mylar , C4- 0.0022 LAF mylar
C6,C7,C11,C12 - 0.1LF ceramic-disc , C8- 10 LLF 16V electrolytic
C9- 47 UF 16V electrolytic , C10- 470 LLF 16V electrolytic
Additional Parts and materials

Spkrl- Piezo tweeter

Power source , Headphone or speaker , Wire , hardware , etc

2.7'led wes ISD 2590
NguEves ISD 2590
qunselilszinnledtufindes 1sD 2500 thlgTimswanamuen lumsthufindouiui
1% 45, 60, 75, 90 U c??mﬂnsaha"lﬂ%mnga 1sD 12xx Iassadenis 1Fauiaeninng
2.7.1 qaumatiaiialues 1SD 25XX
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[t Ub] ﬂﬂ')‘llﬁ}llTﬂ 0187 microprocesser, microcontroller
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AUTOMATIC GAIN CONTROL INPUT (AGC)
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ADDRESS / MODE INPUTS (A0-A9/Mo-M6)
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OVERFLOW OUTPUT (OVF)
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VOLTAGE INPUTS (Vea, Veed)
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A15199 4 aad Inuan1siiauves IC L‘U0§’ISD 2590
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CAPACITORS

c1,c5  =0.0015 UF 5oV ludnd

c2 = 0.0022 MF 5oV luand
C3,C7,C8 =0.001 UF 50V lwars

c4 = 820 pF 50V 1%9513If

c6 =300 pF 50V 159511

C9 =10 UF sov Braanselad
C10 = 0.1 MF sov Tuas

c11 = 1000 LLF 10V BianAnse'last
ADDITIONAL PARTS AND MATERIALS
IC1 = 4093 150 MC14093

IC2 = 4027 N30 MC14027

IC3 = 40106 #50 74C14

IC4 = 4020 ®59 MC14020

ICS = 74C926

IC6 = LM340T-5 39 7805

Q1,Q2,Q4-Q7 =BC549
Q3 =BC559

RESISTORS

R1,R3,R8 = 1.5 M ¥4 Watts 5%
R2 =47k Y4 Watts 5%
R4 =470k Va Watts 5%
Rs =22 k{2 Va4 Watts 5%
R6,R9 =33 k(D V4 Watts 5%
R7  =330kC2 V4 Watts 5%
R10  =560kCQ ¥4 Watts 5%
R11,R12 =10 k€2 V4 Watts 5%
R13-R19 = 82 O ¥4 Watts 5%
R20 =220 Q2 ¥4 Watts 5%

ADDITIONAL PARTS AND MATERIALS
Tx,Rx = Wasu-degand1 Tariln 40 kHz

VR1 =ddnumuisuald s kQ uuy B
VR2 =dnumufentia 100 kQ

VR3 = danumufentin 20k
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CAPACITORS

C4.7 UF 50V diaanselar =6 @2
C 0.1 WF 50V ‘luand =34
C 0.05 JIF 50V Siaanse’lart =3 &
C 220 UF 50V Biaanselad =3 &
C 1 UF 50V Baanselan =34

ADDITIONAL PARTS AND MATERIALS

IC74HC374 =4 a1
IC 74HC75 =17 01
IC 74HC244 =41
IC74HC109 = 161
IC 4017 =16
IC 4016 =16

ICISD2590 =38

RESISTORS

‘_)e

R 470 k$QVa Watts 5% =3
R100D Vawatts5% =361
R-Pack 10k€2 x10 =38

ADDITIONAL PARTS AND MATERIALS

Speaker 8 Qw 167
o o 9 v o = @
LARAIRLATAUNY 8 WU 881
o o Y @ A = s
LAnRIALLaS ALY 13 U 10 11

WYUN
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50 50 50 50
75 75 75 75
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125 125 126 125
150 . 150 150 150
175 175 175 175
200 200 199 200
225 225 225 225
250 250 250 250
275 - 275 275 275
300 300 300 300
325 325 325 325
350 351 350 350
375 375 376 375
400 400 399 400
425 425 425 425
450 451 450 450
475 475 475 475
500 500 499 499
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SCL4017AB

CMOS DECADE?

FEATURES

<SS
& 10 Decoded Decimal Outputs’

S

4 Trigger from sither Edge of Clock Input
@ Carry Output for Cascading Stages
¢ Fully Static Operation - DC to 5MHz @ 10Vdc

DESCRIPTION

The SCL4017AB consists of a 5-stage Johnson
Decade Counter and an Output Decoder, Inputs
include Clock, Reset, and Clock Enable signals.

The counter has interchangeable Clock and
.Clock Enable lines for incrementing on either a
positive-going or negative-going transition, respec-
tively. A high Reset signal clears the counter to its
zero count. ' ’

Use of the Johnson decade counter configur-
stion permits high-speed operation, 2-input decode
gating, and spike-free decoded outputs. Anti-lock
gating Is provided, thus sssuring proper counting
sequence. The 10 decoded ocutputs are normally
fow and go high only at their respective decoded
time slot. Each decoded output remains high for
one full “clock cycle. A Carry-out {CoyT) signal
completes one cycle every 10 clock input cycles
and is used to directly clock the succeeding counter
in multi-stage applications.

This part can be used in frequency division
circuits as well as decade counter or decimal decode
yispluy spplications.

FUNCTIONAL TRUTH TABLE

(Positive Logic)
. Clock Decode
Clock Enable Resst Qutput=n
] x 0 - n
X 1 4] n .
X - X 1 bl ad
- , 0O Q n+1t
. X 0 n
X —_— ) n
1 ~—— 0 n+ 1
x = Don’t Care

If n< 5 Carry = ““1*, Otherwise = 0"

84

_ RECOMMENDED OPERATING CONDITIONS

COUNTER /DIVIDER:

)

CONNECTION DIAGRAM
(al! packages)

-

Vpp R CL CE Cour “9"“4" “8"

! | I I | N N

16 15 14 13 12 11 10 9
SCL4017AB

1 2 3 4 5 6 7 8

1 1 1 1T 1 1

"5'.’ 111 ” ."0" Ilz" "6" ll7ll llsll vss

Add suffix for package:
C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat
H Chip

For maximum re_liahility:
DC Supply Voltage  Vpp - Vss

Operating Temperature  Tp
C, D, F, H Device
E Device

31015 Vi

55t0+1256 °C
40 to +85 ©°C

BLOCK DIAGRAM

l—o0 3
——0 2
-0 4
—0 7
p——~0 10
——O0 1
—08
—o0 ¢
—0®
——-0 t1
f——0 12

Clock 14 O—1

Clock

Ensble e

OB v O ® A WBN O

Reswt 15 O

'y
5

Vop = Pin 16
Vgg=Pins




SCL4017AB

]
ADE . - ELECTRICAL CHARACTERISTICS
DER STATIC CHARACTERISTICS ! T
3 o
PARAMETER (‘\’,30) CONDITIONS | Tow t=C THIGH” | {ypieg
— ¢ Min. | Mex.| Min.] Typ. [ Max. | Min. | Max.
- QUIESCENT DEVICE loo 6 Vin=VssorVpp| -— [ -~ | 0.05 5 - | 150 {.pAde
CURRENT 10 Al valid input - 10 - | 01 10 -~ | 300
15 Jcombinations — 20 = } 0.2 20 1 -~ | 600
- OUTPUT HIGH {(SOURCE)
g CURRENT .
C, D, F, H device lox
Decoded Outputs S [Vou=4.6V -0.05 - 1-0.04 |03 - '1-0.028] -~ |[mAde
. 10 Vou=95V -0.1249 - (-0.1 {-0.75| - |-0.07 -
15 Vou=135v  |-0374 - [-03 [-25 - [o21
3 V|N-Vss or VM
Carry OQutput 5 Vou=4.6V -0.25 - 0.2 |-0.75 - |-0.14 — |mAdc
SS . 10 Vou> 9.5V -0.62 - ]-05 [-11 -~ {-0.36 -
15 Mou= 135V ~-1.9 - -15 |-35 - J-1.1 -
V|N -vss or Vno
E device lon .
Decoded Qutputs 5 Nou=4.6V -0.048 - {-0.04 {-0.3 - [-0.032}] - |mAdec
10 Vou=9.5v *+ [-0.12 - [-0.1 {-0.75 | ‘- {-0.08 -
15 Mou= 135V -0.36 - |-03 ' |-25 - 1-0.24 -
Vin=Vss or Voo
Carry Output 5 Nou=4.6V -0.24 - 0.2 |-0.75 - 1-0.16 - 1mAdc
10 Mon=9.5vV -0.6 - -5 {-11 - |04 -
e 15 Vowu™ 135V ~1.8 -~ 1-15 |-385 - |-1.2 -
V|~ 'Vs or VDQ
OQUTPUT LOW (SINK)
ONS CURRENT
: C, D, F, H device loy|
.15 Vde Decoded Outputs 5 VoL=04V ~ [ 005 - |004 |04 | - |0028] — |mAde
10 Vo =05V 0.1 25 - |0.1 1.0 - | 0.07 -
+125 ©C 15 xOL-Vl .EZr v 0375 03 |30 0.21
,+85 OC . IN"Vss fore) .
Carry Output 5 [Vo_L=04V 0.25 - 102 0.7 - 10.14 - |mAde
10 Vo =0.5V 0.62 - |05 13 - {035 -
15 VoL=15V 19 - 115 40 - |11 -
V|~ -VSS or VM )
. | E davice o
Decoded Outputs - 5 [VoL=0.4V 0048 -~ [0.04 | 04 —~ {0032} - |mAdc
— 10 Vo =0.5V 0.12 - 101 10 - 10,08 -
15 VoL= 1.5V 0.36 - 103 3.0 - 1024 -
[Vin=Vgs or Voo
Carry OQutput 5 NoL=04Vv 0.24 - 102 0.7% - | 0.16 - |mAdc
10 {Vo_=0.5V 0.6 - 105 1.3 - |04 -
15 Vo= 1.5V 18 - |15 |40 - |12 -
V|N 'Vs or Vw : ’

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008B Series Family Specifications”.
? Toow =-55°C for C, D, F, H device.
= -40°C for-E device.
Trigu * +126°C for C, D, F, H device.
=+ 85°C for E device.

ot = e e ettt



SCL4017AB

ELECTRICAL CHARACTERISTICS (Continued)

o« . DYNAMIC CHARACTERISTICS (C =50pF, T4 =25°C)

PARAMETER (‘\’,gg) Min. Typ. | Max.
CLOCKED OPERATION
PROPAGATION DELAY TIME : . :
To Decoded Outputs : : LIPS Sy 5 - 600 1200
. . 10 - 240 480
’ 15 - 180 360
To Carry Output toLsts trHL | 5 - 500 1000
10 - 200 400
15 C - 150 300
OUTPUT TRANSITION TIME ’ :
_Decoded Outputs LM, tTHL 5 - 250 500
10 - 125 250
15 = 80 180
Carry Output R trim. tYHL 5 - 180 360 -
) 10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWeL 5 - 200 400
10 - 100 200’
15 - 80 160
MAXIMUM CLOCK FREQUENCY feu 5 1.25 25 -
. 10 25 5.0 -
15 3.0 6.0 ——
MAXIMUM CLOCK OR ENABLE RISE AND tee.ticL ’
FALL TIME © 5 19 - -
10 15 - -
15 5 - -
MINIMUM ENABLE SETUP TIME . ) - 175 350
10 - 75 150
15 - 55 110
MINIMUM ENABLE REMOVAL TIME trem 5 - 250 500
10 - 100 200
15 - 75 150
RESET OPERATION
PROPAGATION DELAY TIME .
To Decoded Outputs teLH. oKL [ - 500 1000
‘10 - 200 400
15 - 140 280
To Carry Output teLn 5 - 400 800
10 - 150 300
15 - 110 220
MINIMUM RESET PULSE WIDTH PWn 5 - 150 300
. 10 - 75 150
15 .- 60 120
RESET REMOVAL TIME trom 5 - 250 500
. 10 - - 100 200
15 - - 80 160
. \ 86
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AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS .
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" SCL4017AB
. APPLICATIONS INFORMATION

COUNTER EXPANSION

FEATL
¢ Div
on¢
¢ Joh
Cot
¢ Ful

DESCF

Thi
stages,
counte
Preset
vided.
ations
Q3, Q-
input, |
can be
gate tc
the Da
can be
units.
positiv
clears
Preset-
inputs
ing is

This ffgure shows a technique for extending the number of decoded output states
for the SCL4017AB. Decoded outputs are sequential within each stags and from stage
to stage, with no dead time (except propagation delay).

1 T

g ’ . cL " cL b cL - R
SCL4017AB SCL4017A8 SCL4017A8
CE CE - CE

 1eeaes 8 9
\._V_L/

8 Oecoded

Oupun

l‘;é ) 0 1s e« 8 9 01ess 8 9
H
A e

]
; '§ i 9 Dacodec 8 Dacoded
3

Outputs Outpud

Clock <+ > S — e ———

First Stage Intwenwdiste Swagds Last Stage

DIVIDE-BY-N COUNTER
When the Nth decoded output is.resched (Nth clock pulse), the S-R flip-flop divisio
(constructed from the SCL40018) generates a reset puise which clears the SCL4017AB
10 its zero count. At this time, if the Nth decoded output is greatsr than or equal to 6,
the CouT line goes high to clock the next counter section. The “O" decoded output
also goes high at this time. Coincidence of the clock “low” and decoded “O"” output $
“high” resets the S-R flip-flop to enable the SCL4017AB.

if the Nth decoded output is less than 6, the Coyr line will not go high, and,
therefore, cannot be used. In this case, the 0" decoded output may be used to perform
the clock function for the next counter. ’

cLocx . i
\ foRue - <
o, | SCL4017AB Hhyve- a .
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CMOS !

3
{3

FEATURES
4 14 Fully Static Stages

. ¢ Buffered Outputs Available from 12 Stages

¢ Common Reset Line .
¢ 8MHz Courting Rate € 10Vdc
¢ All inputs Buffered

DESCRIPTION

.The SCL4020AB consists of 14 ripple-carry
binary counter stages with appropriate input buf-
fers and reset circuitry. Buffered outputs are ex-
ternally available from stages 1, and 4 through 14,
The counter is reset to its “all zeroes” state by a
high level on the Reset input. The counter is ad-
vanced one count on the negative-going transition
of sach input pulse. Isolation from external noise
and the effects of loading is provided by output
buffering.

Applications include time delay circuits,
countar controls, and frequency-dividing circuits.

v

TRUTH TABLE . Operating Temperature TA

C, D, F, H Device . .55 to +125 o
CLOCK RESET OUTPUT STATE £ Device 40 to 485 OC
- [V} No Change

Ad T t
—— 0 "n;:too nex
X 1 Afll Outputs are low
X = Don‘t Care
LOGIC DIAGRAM

14-STAGE BINARY COUNTER

CONNECTION DIAGRAM
{all packages)

Vpp Q11 Q10 08 @9 R CL Q1

[ N N DU NS O

16 15 14 13 12 11 10 9
"SCL4020AB

1 2 3 4 S5 6 1 8

1 1 1T 1 1 1

Q12 Q13 Q14 Q6 Q5 Q7 Q4 Vgg

Add suffix for package:
C 16-pin Cerdip
D 16-pin Ceramic .
E 16-pin Epoxy
F 16-pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS
"For maximum reliability:

DC Supply Voltage  Vpp-Vss 3to15 Vi

re FFS TIY PR

& 3 &L &
]
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i’ ' . SCL4020AB
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS.'

N 2 o 2
PARAMETER 35 | conormons | _Tiow 5 T ynits .
Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE CURRENTjloo| 6 |Vin"VssorVpo| — 5 - J00s| 5| — | 180 juade .
10 |All valid input -110| -]os | 10} - | 300 g
15 |combinations - 15 1 - |02 20 - 600
OUTPUT HIGH {SOURCE) low| - :
CURRENT ' L .
C, D, F, H device § {Vou =4.6V -015| -~ [0a92]05 | - |-008{ ~ lmAde
: 10 {Vou = 9.5V 37| - |03 {118 - |01} -
15 Vou =136V  [-126| — [-10 |45 | - |-069| -
VIN'VS or Vw
E device § |Vou =4.6V -0.14| — |o.12 |05 - 010 - ImAde
10 |Vou =9.5V -035| — {03 |-1as| - |025] -
15 Vo =138V |-1.2 | — |10 |45 - |-085) —~
Vin*Vss or Voo
OUTPUT LOW (SINK) loL
CURRENT
C. D, F, H device § VoL =0.4V 0.16| - |o0a2]08 — |o0o8]| — imAde
10 VgL = 0.5V 037 ~ |03 |10 - jonn| -
15 [VoL = 1.5V 126| - {10 |58 - |oes| -
Vin=Vss of Voo
€ device 5 [Vo_ =04V 014f — loa2}o0s - 1010]| - jmAde
10 Vg, =05V 035] — |03 |10 - |ozs] ~
15 VoL = 1.5V 12 | - |10 |58 - |08} -

Vin=Vss of Voo

NOTES: ! Remaining Static Eiectrical Characteristics are listed under “SCL4000B Series Family Specifications”.
2 Teow =-65°C for C, D, F, H device.
= -40°C for E device.
- Thign = +125°C for C, D, F, H device.
=+ 85°C for E device.

DYNAMIC CHARACTERISTICS (C_ = 50pF, T4 =25°C)

PARAMETER . ] (‘\1133 I Min. I Typ. l Max. I Units
CLOCKED OPERATION
PROPAGATION DELAY TIME
Clock to Q1 LM, toHL 5 - 200 400 ns
10 - 100 200
15 - 80 160
QtoQ 41 teLu, tPHL 5 - 150 300 ns
. 10 - 75 150
15 - 60 120
OUTPUT TRANSITION TIME trims trHL s - 180 360 ns
10 - 90 180
15 - 65 130 .
MINIMUM CLOCK PULSE WIDTH PWey 5 - 100 200 ns
10 - 50 100
15 - 40 -80
MAXIMUM CLOCK FREQUENCY lte 5 20 4.0 - MHz
] 10 4.0 8 -
. 15 5 10 - .
MAXIMUM CLOCK RISE AND FALL TIME oL, tict 5 15 - - i .
10 15 - -
15 s - -
RESET OPERATION
PROPAGATION DELAY TIME o s - 300 600 s
10 - 150 300
15 - 120 240
MINIMUM RESET PULSE WIDTH PWr s - 150 | ..300 s
10 - 75 150
15 - 60 120
RESET REMOVAL TIME tran 5 - 250 500 ns
0 | - 125 250
15 - 100 200
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A SCL4020AB . c : R
1-‘ ) . . . . BN ‘T‘. Sn——

. Vpe: DRAN VOLTAGE (Vi)
20 18 -16 -4 12 <10 8 6 4 2 0
L Veu=-5 Vi s ] SCL
7 =, 7 i s Vos = 15 Vdl —
.;J Vop=—10 Vic s 2 =12 = :
o | £ g -
oo = - 0 q S'I17 ' EAT
; Vos =15 Ve %5 = 8 Vos = 10 Vi F
' g 2 sHA ¢ As
= G:;\ 4 v ¢ Sy
. z 1 Vo =5 Ve T, =25 C ¢ Fu
Ta=237C7 = 0 et 01z 4 16 16 20 ¢ a
Vee. DRAIN VOLTAGE (Vdc) .
' DESC
Typical P-Channel Typical N-Channel T+
Source Current Characteristics . Sink Current Characteristics Input,
Clock
Serial
[ to eac
~_.'5_'. maste.
i from
i TIMING DIAGRAM the P
'l . serially
;Z' 4 8 16 ¥} G4 128 256 512 1024 2048 4096 8192 16,384 nlous'l‘y
. e LMLAULE U- U TUE U U UE U U L L U U e Clock.
Reser —/ data i
Q,JLLLLLLLLLLLLL. ifaralle
ae ¥ e W M M Hn Hn (e B M R S M e
as | M U U R B URs SN U SN SCLAG
as e U (S I I s M EER EE S
o e U N Wy L I M R NS B
s B o W W W e M M L §  SERU
as : e W T i By R BN :
ao S s WERS G B SR SN
an I o N W B
a1z S ey I IS
ar3 - _ | e B B
aia . It
TYPICAL COUNTER STAGE
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CMOS DUAL J-K FLIP-FLOP

SCLA02TB S

n—

FEATURES

¢ Individual Set and Resst Controls

¢ Fully Static Operation

¢ Logic Edge-Clocked Design -

¢ 8MHz Toggle Rate @ 10Vde

& Balanced Output Drive Current Specifications

DESCRIPTION )

The SCL40278 consists of two identical inde-
pendent CMOS J-K master<lave Flip-Flops. The
SCLA0278 is useful in performing control, register,
and toggie functions. L.ogic levels present at the J
end K inputs along with internal self-steering con-
tro! the state of each flip-flop;.chianges in the flip-
fiop state are synchronous with the positive-going
transition of the Clock pulse. Set and Reset func-
tions are independent of the Clock and are initiated
when a high level signal is present at either the Set
or Reset input.

.

CONNECTION DIAGRAM
{all packages)
Vpp ' Qq O CLq Ry Kq J1 Sy
| | 1 || ! |
16 15 14 13 12 11°'10 9
-SCLA027B

1 2 3 4 5 6 71 8
1

1 b q BN
@y 0y CLp Rz K2 J2 S2 Vss
Add suffix for package:
C 16pinCerdip  F 16pin Flat
D 16pin Ceramic - H Chip
E 16-pin Epoxy

RECOMMENDED OPERATING CCNDITIONS

Far mximufn reliability:

DC Supply Voltage Vpp-Vss 3t 16 Vde
Operating Tomperature. TA

C, D, F, H Device . B55t0+126 OC

E Device 40to +85 ©OC
TRUTH TABLE .
Ot,,.1 INPUTS tt, OUTPUTS
cLA[Jfx]|s|rjajald
/ 11}x|ojo]ol1]o
WHERE 1 = HIGH LEVEL
_/— xlojojoj1]1}jo 0= LOWLEVEL
: A.LEVEL CHANGE
/ |ojx|olojofo}n X - DON'T CARE
2/ _|x|1]olojrlofs ®.¢,.; REFEAS TO THE INTERVAL
\_|xi{x]olo}x {No Change) PRIOR TO THE POSITIVE CLOGK
PULSE TRANSITION
x |xIx]1]ojx|1}j0 t. ty REFERS TO THE TIME INTER-
VAL AFTER THE POSITIVE
X |x|x]oj1ixjo}1 CLOCK PULSE TRANSITION
X IXiX|1}1}X 111

LOGIC DIAGRAM (one of two Flip-Flops)

BLOGCK DIAGRAM

cL—vi




- SCL4027B . ' o
. ’ o
. ELECTRICAL CHARACTERISTICS L - c—
STATIC CHARACTERISTICS *-? " SCLd
. PARAMETER Yoo conimions Tiow® +38°C Twan® | ynies
o c Min. | Max. | Min. | Typ. | Mox. | Min. | Max,
L - { QUIESCENT DEVICE loo . ————
i . - CURRENT 6 [ViVegorVoo | —- | 10} - [0005] 10| — | 30 {uAde
A 10 | Al velid input — 120 -Joor |20 - e}l . TU
) 15 i “leo] —looz |ao] - | 12 FEA
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCLA0OOB Serles Family Specifications®. ¢ Bcc
° 1 T, ow = -55.C for C, D, F, H device. ¢ Buf
‘ Torow = 125-Clor ©.0,F, H ; ¢ Low
- or C, D, F, H devics.
HIGK & 85°C for E davice, : ¢ Bala
Py 3 This device has been designed for balenced output drive current specifications. Consult Family Specifications.
§ ’ * DYNAMIC CHARACTERISTICS (C, = 50pF, T4 = 25°C) DESCR
gL PARAMETER ‘ Voo ‘ Min. | Tve | Max, \ Units The
iR - . Vde) - ginary-
CLOCKED OPERATION ing circ
PROPAGATION DELAY TIME T - 5 - - 178 350 ™ end 10
10 - & 160 four in
. 15 - 60 120 select ec
N QUTPUT TRANSITION TIME brim, BTML 5 - 100 200 ™ .
' 10 - £0 100 Similarl
24! 15 - 40 80 througk:
i MINIMUM CLOCK PULSE WIDTH WL 5 - 165 a30. " A high-
& 10 - €0 120 codin
B 15 = 50 100 ng
i 1f unuse
MAXIMUM CLOCK FREQUENCY for 5 15 30 - MHz -
¥y, 10 a0 8.0 - Exp:
Bt 15 50 10 mai {1-
i MAXIMUM CLOCK RISE AND FALL TIME®  [tcL. T 5 15 - - ™ $CL40Z
¢ - . : b H - - eonverlsi
i | MINIMUM SETUP TIME . 5 - 100 -] 200 . : control,
|2 10 - S0 100
é;ix; , 15 - 40 80
ty MINIMUM HOLD TIME N s -25 [ n
3 . . 10 - -10 0 tr
'5": 15 - -5 0 D C
:“: . SET AND RESET OPERATION
20 PAOPAGATIQN DELAY TIME g g
i, S©0,RwG toun 5 - 150 300 'Y
¥ 10 - 70 140 00
:5 . 15 - 3 110 )
ei MINIMUM SET AND RESET PULSEWIDTH  1PWq.PWn s | - 100 200 - 0 1
. 10 - 50 100
15 - 40 80 01
SET AND RESET REMOVAL TIME ean 5 - 0 25 n o1
. 10 - 0 10 01
15 - 0 5 1.0
. 'mnmlumw.hmximmrinmmldnmollhndodtinp\nMdbooqualmol 10
- fers than the transition times of the data outputs driving data inputs, plus the propegation delay of . 10
u-wwutddmmpfwn-wwupdunw. . , Lk 10
) 11
11
Vou DRAM VOLTAGE (Véc) €0 — 11
a8 18 <14 A2 < K : 1
20 418 18 -14 -12 1|o -ll -6‘ 4 2 0 - 45 Yo = 18V 1
Vou==8 V& S r % b
M 1 40 o - v,
. 1B -\ T E k) 4
Vo m=10 V& 7 E
. 2 o & Voa = 10 Ve
/] 25 e 2 7
& E g 15 > //
» 35 1 -
Voo =18 Vi L « 3 s Vet T 2¢
1 et .
11 t.l-uc--t‘»... O 2 4 6 ¢ 1012 14 18618 2
1— %0 Voe ORAI VOLYAGE (Vic)
“Typical P-Channel ' ~ Typical N-Channel
ot Source Curreint Characteristics i Sink Currant Characteristics
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P $ CMOS QUAD ANALOG SWITCH

CONNECTION DIAGRAM
{atl packages)

Transmission—or Multiplexing of Analog or
Digital Signals

8052 Typlal ON-Rasistance for 15-Volt oper- . Switch
stion : A Switch D Switch C
-

P D]

Vpbpp C C IN OUT OUT IN
| 1 1 | l l }

14 13 12 11 10 9 8

over 15-Volt Signal-input Range
ON-Resistance Flat over Full Peak-to-Peak Sig-

b,
1
i
Esmtch ON-Resistance Matched to within 5§
?

nal Range
High Degree of Linearity: . SCL40668
%.' < 0.5% Distortion (typ) @ f;s = 1kHz, 1 2 3 4 5 6 1
" Vig=5Vp.p, VDD-V§s =10V, Rt = 10k — 71T T T T T 1 5

E Extremely Low OFF switch Leakage Resulting IN OUTQUT IN_ C C Vss
——— e’

i' n very Low Offset Current and High Effective Switch A Switch B Sw‘]:tch

* OFF Resistance:

; 10pA (typ) @ Vpp-Vss= 10V, Ta=25°C

Extremely High Control Input Impedance {Con- Add suffix for package:

. trol Circuit Isolated from Signal Circuit): . C  14pin Cerdip F  14-pin Flat
10128 (typ) ) D 14-pin Ceramic H Chip
) Low Crosstaik between Switches: . E  14-pin Epoxy

-50dB {(typ) @ f;g= 0.9MHz, Ry = 1k 2
) Matched Control-Input to Signal-Output Capac-
~ itance Reduces Output Signal Transients
) Frequency Responss, Switch ON = 40MHz (typ)

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:' .
DC Supply Voltage VpD - Vss 3to15 Vde

Operating Temperature TA
C, D, F, H Device 55 to+125 ©oC
E Device -40 to +85° °C

JESCRIPTION '

The SCL40668 is a Quad Bilateral Switch
ntended for the transmission or multiplexing of

nalog or digital signals. 1t is pin-for-pin compatible
vith the SCL4016B, but exhibits a much lower
N-resistance. In addition, the ON-resistance is rel-
tively constant over the full input signal range.
he SCLA066 consists of four independent bilat-
ral switches. A single control signal is required per
witch. Both the P and the N device in a given
witch are biased ON or OFF simultaneously by
he control signal. As shown below, the well of the
N-channel device on each switch is either tied to
he input when the switch is ON or to Vgg when
he switch is OFF. This configuration minimizes
he variation of the switch-transistor threshold

SCHEMATIC DIAGRAM (one of four switches)

SWTCH

switen Ow, Y Voo
SWITCH OFF, Ve 0" vvgg

SIGNAL-LEVEL RANGE.
V33 % Vis SVno

voltage with input-signal, and thus keeps the ON-
resistance low over the full operating range.

The advantages over single-channel switches in-
‘clude peak input-signal voltage swings equal to the
full supply voltage, and more constant ON-imped-
ance over the input-signal range. For sample-and-
hold applications, however, the SCL4016 is
recommended. .

’

LOGIC DIAGRAM
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INPUT SIGNAL FREQUENCY (f),) MH2

. SCL40668
B[SUPPLY VOLTAGE: Vpp=SV X
SUPPLY VO Jss S o (,)+100 X0, 10%0 2
oJLAMBIENT TEWPERATURE (T0)+28°C i
5

HH
355

OUTPUT SIGNAL VOLTAGE {vog) — VOLTS
o

Ve*Voo vi
Vis Vor
-2 10F 4 ;é
SwiTCHES ’
LN s
i
- &
vss ¥
ALL UNUSED TEAMINALS

- ARE CONNECTED TO Vgs.
-8 -4 -2 3] 2 4 [}
INPUT SIGNAL VOLTAGE {V;,) =~ VOLTS

Typical ON characteristies for 1 of 4 channels.

SUPPLY VOLTS: Vop* + 3, ¥55°-5

JconTROL VOLTS Ve)=-8

INPUT SIGNAL VOLTS (Vigls3 Vp-p SINE WAVE (177 RMS)
. .:ue;cutfzn

LOAD (CLiCrx
FIXTURE ANO METER NULLED

37

4 . |
3’ - 39 =
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A LA L,
AN 4

OUTPUT SIGNAL AMS MILLIVOLTS (Ve

1

o)
w0 ' © o2 03 o
WPUT SIGNAL FREQUENCY (f;,) hHs

Typ. switch freduency response - switch “ON"

. SUPPLY VOLTS:Vpp~+3; Vse*-S T T T
INPUT SIGNAL VOLTS (Vig)* 3 Vp.p SINE WAVE {177 RMS)
"3 301 FIXTURE AND METER NULLED QUT LET)
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- H 2 MODEL 9i-CA / [
z ., W OR EOUN 48
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| © 0?2
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MPUT SIGNAL FREQUENCY (fj }— kHz

Typ. feedthru vs. freq. — switch “OFF"

T Typ. crosstalk between switch circuits in the same

package
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ALL UNUSED TERMINALS .
ARE CONNECTED YO Vgq
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2. in certain applications, the external load-resistor cu

SPECIAL CONSIdERATIONSw SCL4066B
te power sources are used to drive Vpp and the signal

bility should exceed Vpp/RL (RL = effective external
| switches). This provision avoids any permanent

he Vpp supply when power is applied or removed

In applications where separa
inputs, the Vpp current capa
load of the 4 SCL4066B bitatera
current flow or clamp action on t
from SCL4066B.

rrent may include both Vpp and
signal-lipe components. 70 avoid drawing Vpp current when ‘switch current flows
into terminals 1, 4,8, or 11, the voltage drop across the bidirectional switch must not
exceed 0.8 volt (calculated from Ron values shown). "

No Vpp current will flow through R if the switch current flows into terminals 2, 3,
9, or 10. Failure to observe this condition may result in distortion of the signal.

-

‘ APPLICATIONS INFORMATION

N '
b} SPOT

d} DPOT

vuo—%—_&: —eteo™ s O— o O 150
Vu-o—@ Vise Vosg_o *o—-\ss "
' ... L--O“c agl . 38O i

e

- .
e
— - .
Basic Switch Functions using the SCL4066B
C4=0.001Cy .
b
X
fca
SELECT O—
C3=0.01Cy _—
»——l F ] M ~
fc z .1 oren LOOP GAIN
SELECT O—— 2 ~
n C2=0.1C; kS ~
ONTROL — | g ' e
- — g for fcz fc3 fcd AL
- =y
SELECT O— g \ \ ~
C > . -
b ‘ 1 > \
L'c‘ L 0 \ Ly, 'Lﬁk iy -
SELECT O— .
FREQUENCY - Hz
AAA
Ry R3 AL (VOLTAGE GAIN BELOW BREAK FREOUENCY)
ViN O— A1 - '“‘“
)
vour I, (BREAK FREQUENCY) = -
+ A {UNITY GAIN FREQUENCY) = z:‘—c-
«RiCx
¥
. '
MAX ATTENUATION » DFLo0)

Active Low Pass Filter with Digitally Selected Break Frequency
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©'.$CL4093B Preliminary S 6

CMOS

FEATURES

Schmitt Trigger Action on each Input with no
External Components

Qued 2-Input NAND Configuration

Noiss Immunity Greater than 60%

No Limit on Input Rise and Fail Times
Balsnced Output Drive Current Specifications

L X X 2 N 2

DESCRIPTION ‘

The SCLA4093B consists of four Schmitt
trigger circuits. Esch circuit functions as a 2-
input NAND gate with Schmitt trigger action on
both inputs. The gate switches at different points
for positive- and negative-going signals. The differ-
ence between the positive voltage (Vp) and the
negative voltage (V) is defined as the hysteresis
voltage (VH). This device is useful in high-noise
enviconments and in wave and pulse shapers and
multivibrators.

~ LOGIC DIAGRAM
* .
LY e P A
° Y=AB

* All inputs protected by

Stendard Protection Network *

204

QUAD SCHMITT TRIGGER

—

CONNECTION DIAGRAM
(all packages)

Vpp 4A 4B 4Y 3Y 3A 38

I | | | | ] |

14 13 12 11 10 9 8
SCL40938

1 2 3 4 5 6 1

1 1 1 1 I

1A 18 1Y 2Y 2A 2B Vss

Add suffix for package:
14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

ITMOO

RECOMMENDED OPERATING CONDITIONS

‘For maximum reliability:

DC Supply Voltage Vpp-Vsg 3to15 Vde
Operating Temperature TA
C, D, F, H Device 55t0+125 ©°C
E Device 40to +85 ©°C

BLOCK DIAGRAM

S1

aul
CUF

POS
THR

NEG
THR

NOTE!

oYy

FRO!

ouTr

ITIT:




SCL40938 (Preliminary)

' ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS "3 Co.

— 2 < -
PARAMETER : “’,°°, CONDITIONS |._Ttow *5C Tuigh® | ynies
. (vdc Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo -
CURRENT 5 |Vyn=VgsorVoo| — | 0.05 — 10.0005) 0.05 - 115 {uAdc
10 |All valid input - 010 -~ 10.001 {0.10 - 130
15 |combinations — 1 0.20 -~ [0.002 | 0.20 — | 6.0
POSITIVE TRIGGER Ve .
. THRESHOLD VOLTAGE MUl S ) 3 typ 2.9 typ 29typ |Vde
) 10 59 typ 59typ 5.9 typ
h 15 8.9 typ 8.9 typ 8.9 typ
NEGATIVE TRIGGER Vi -
THRESHOLD VOLTAGE Vedl 5 2.6 typ 2.3typ 21typ  |vde
10 4 typ 39 typ 3.8 typ
15 . 5.5 typ 5.4 typ . 5.3 typ
s NOTES: ! Remainir{g Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
? T ow =-55°C for C, D, F, H device.
= -40°C for E device. .
Tuign = +125°C for C, D, F, H device.
=+ 85°C for E device.
? This device has been designed for balanced output drive current specifications. Consult Family Specifications.
DYNAMIC CHARACTERISTICS (C_ =50pF, To =25°C)
Voo i ite
PARAMETER (/de) Min, Typ. Max. Unite
PR | PROPAGATION DELAY TIME teLH. tPHL 5 ~ 300 600 ns
10 - . 150 300
15 - 120 240
O_UTPUT TRANSITION TIME trim. tTHL S - 100 200 ns
. ) : 10 - - 850 100
15 = 40 80
TIONS
w15 Vd
0+125 ©C
to +85 ©C
————————
o Voo, DRAIN VOLTAGE (Vdc) 0 — —
20 -18 -16 -4 12 -110 -? -? 4 2 0 g Vw15V
Ves==5 Vdc ——— S = T Y —
1 40 ¥ =~ 35 <
| LI '/ ' o e % v
Vo ==10 Vec 7 -5 E &
2 F E 577 Vg =10 Vi
Vi 25 S 2
] E A A
30 2 s 1)
v .35 2 S 10
Vg =15 Voo bl -« '; 2 sPA 1 VanbVk T,=25°C
1 4 de] T =25 C 45 1 1 1 1
I 4 = 0 2 4 6 8 10 12 14 16 8 20
. -50 Vow. DAAIN VOLTAGE (Vd<)
)
Typical P-Channel . Typical N-Channel
Source Current Characteristics Sink Current Characteristics
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SCLA40938 {Preliminary)

Typical trigger threshold voltage vs. Vpyp.

—
v vpp
‘Yo v,
Juer Wi
N oAwvER Loap
Yoo ) ouTPYT (TN 4
_______ CHARACTERISTIC CHARACTEMISTIC
: . / Yo L oY o /00
- Loe¢ 0"
s ! Vu"Vo-vy Wl'ull'
g i . ALCION v w"‘, N
_______ L vy wano
ve i e T~ 1 Vi M) —— A-Zz:
u g outrut "is?-'-fv‘b,
uumni v . [AEGiow
va v oL | T Ll
Ve, ¥R llnll-va_-v“ I MAX)
W' Vo tHiN} - Vou'" ¥y (M1
Definition of Vp Vi and V. Transfer characteristic Input and output characteristics.
of 1 of 4 gates. ' -
IRUBE 1111 4 .4 -
auvEaT TE it c R B &b-w B
. jamamanansnED: sshegmnunnsannsige agEone 1 §
SorPLT vormet (vooi+5 v IIFFH P, SUPPLY VOLTAGE [ Vggle(3 v :
SR iARiNA sannn oo H : Jhaisi=te
[ cument 4 ] « L
> Hrean 1 } H ¢ 1 &
Vesp e Yeo — H 1
£ HHH t . H 2 £
- Hrov a a = -] - ans .
% w0 11T H s Yo' = s ws s auns T
< na HvrO— H = s Eﬁ_ﬂ- [
A Iy +H | J 0 @ ] 11 -
3 :mu'iln arase TR AL H = 3 I H
> 13 reax H vo— (Io)otien H 2 H
o Fen T » wmeyts o O 5 -
& HsvhlE H To-— vve H £ £ HsviHH
3 - 08 o= -y
3 *HHE ween T I g 3 °H .
R O : H 1
ettt - o ) -
(X nes HH H T
sz 3 11 s 1
FHH i } 1 o ki 1
S 7.3 0 2 [ ° 3 0 [
INPUY VOLTAGE IVI -y INPUT VOLTAGE (Vl v
Typical current and voltage transfer characteristics. Typical voltage transfar characteristics as a
. .
function of temperature,
> AMGIENT TEMPERATURE tT)e25°C
]
£ x
. 3
£ HH =
g H
u E N p n
A 2 H
d ¢
2 - 1 v
g £ :
£ x4 13 »
s « HpH
E - -
M " g - ar
H - T { t
Ll INEBA B 1
1T maun T 1 ne 1
> ] [ (1} 20 0 [] 0 [} 0
SUPPLY VOLTAGE (Vpg)—V SUPPLY VOLTAGE (Vpp)=—v

Typical per cent hysteresis vs. sdpply voltage.

APPLICATIONS INFORMATION

TO CONTROL
stanaL
ﬂv°°
N Yo
Vygod o - g3
4 SCL40938

FRLOUOCICY RANGE OF WAVE SHAPE
13 FROM OC TO 1 b

Vo0 yo coutaoL r
;I.GIAL

FOR Tif RANGE OF & AND C

GIVEN S 3 4 945 0.3 o0 5c

'1—"0»
st T L.

* 70 CONTAOL SIGRAL
o voo

s =
, 1/4 SCLa0938 "0

3 Vs Vg
-— Ve
Yoo —ﬂ—_l;] cafm SCL40938 naasc it
v Y 2
bl Vi "":c ""‘70;!' K} ::ok:::;::r
3040 A gina vis

F LM FOM THE RANGE OF R AND C GIVEN
Tpr € ta 10230

Wave shaper.

Monostable multivibrator.
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Astable multivibrator.
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National
Semiconductor

CD40106BM/CD40106BC Hex Schmitt Trigger

general description

The CD401068 Hex Schmitt Trigger is a monolithic
complementary MOS (CMOS) integrated circuit con-
structed with N and P-channel enhancement transistors.
The positive and negative-going threshold voltages,
VT+ 6nd VT, show low variation with respect to
temperature (typ 0.0005V/°C at Vpp = 10V}, and
hysteresis, VT+ — VT~ 2> 0.2 Vpp is guaranteed.

All inputs are protected from damage due to static
discharge by diode clamps to Vpp and Vss.

features

.
u Wide supply voltage range
& High noise immunity
2 | ow power
TTL compatibility

= Hysteresis

3V to 15V
0.7 Vpo typ
fan out of 2
driving 74L-
or 1driving
74LS

04 Vpp typ.
0.2 Vpp guaranteed

= Equivalent to MM54C14/MM74C14

s Equivalent to MC145848

Ve
e l-l-;-l

agiufd
csinf

+ aND € GrEN

schematic diagram

eyt O

connection diagram

Oual-In-Line Package

Too vitw

"*-1 r*H o

> p—C outPuT

T

¥

Sul
J
|

T

switching time waveforms

I'% 10%.
l—-*m ma
URLLE L]
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.

Note 3: Cpp determines the no losd ac power consumption of sny CMOS device. For complete explanstion, see 54C/74C Family Charscteristics
sppllcation note—AN-90.
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N . \ (
absolute maximum ratings recommended operating conditiong dc ele
{Notes 1 and 2) {Note 2) e

P
VpO de Supply Voltage =0.5t0+18 Vpe VD de Supply Voitage Jotsy -
VN Input Voitage 0.5t Vpp +0.5 Vpc Vin input Voltsge . Oto VDD'VDC ke 100 Qui
Tg Storsge Temperaturs Range ~65°C to +150°C TA - Operating Tempersture Renge
Pp Packsge Dissipation 500 mwW CD40106BM ~55°Cto +125°¢
TL Lesd Tempersture {Soldering, 10 seconds) 300°C CD401068C =40°C to +g85°¢
: voL | Lov
\
4
VoH | Hig!
dc electrical characteristics CD401068M (Note 2) !
VT- | Neg.
T .o' -55°C 25°C 125°C u Volt
CON N
PARAMETER ONDITIONS MIN | MAX | MIN | TYP | MAX | MIN | MAX NITS
100 | Quisscont Device Current Vpp = 5V 10 10 30 uA VT4 | Posi
Vop = 10V 20 20 €0 pA Volt
Vpp = 15V 4.0 40 120 A
VoL { Low Level Output Vohage 1ol < 1A Yy | Hysi

VoD = 5V 0.05 0.05 0.05 v

Vpp = 10V 0.05 0.05 0.05 v

voo* kSV . 0.08 0.05 0.05 v 1 ‘oL Low

VOH | High Levet Output Voltage | ligl< 1uA . i
: _Vpp=5V 495 495 | S 4.95 v i
Vpp = 10V 9.95 995 | 10 9.95 v !l | High
Vpp = 15V 14.95 1495| 15 1495 v !
VT— | Negative-Going Threshold Vpp =5V, Vg=45V 0.7 20 | 07 14 20 | 07 20 v f
Voltage Vpp =10V, Vg = 9V 14 40 | 14 32 | 40 | 14 40 v in | 1npu
Vpp = 15V. Vg = 136V 2.1 60 | 2.1 50 | 60 | 21 60 v
VT4+ |Positive-Goihg Threshold Vpp=5V. Vo=05V 30 43 | 30 36 | 43 | 30 43 v
.| Voitage Vpp =10V, Vg = 1V 6.0 86 | 60 68 | 86 | 60 86 v
Vpp = 15V, Vg = 1.5V 9.0 120 90- | 100} 129 | 90 129 v |
! ac elec
Vi | Hysteresis (V4 - VT.) Vpp =5V 1.0 38 | 10 22 | 38 | 10 38 v
Vpp = 10V 2.0 72 | 20 38 72 | 20 12 v
Vpp = 15V 30 108{ 30 50 1081] 30 108 v
1oL |Low Lavel Output Curremt | Vpp =SV, V=04V 0.64 0s. | 088 0.38 mA PHL of tp
Vpp * 10V, Vg = 0.5V 1.6 13 225 09 mA
Vpp = 15V, Vg = 1.8V 42 34 88 24 mA
toH | High Level Qutput Current Vpp=5V, Vo=4.6V -0.64 -0.51 | -0.88 -0.38 mA STHL or tTL
Vop,= 10V. Vg = 8.5V -1.6 -13 |-225 -0.9 mA
VoD =15V, Vg=135v | <2 -34 |-68 24 mA
N | tnput Current VDD = 18V, Vi = OV -o0.10 -1075 | -0.10 -10 | uA &N

VDD = 15V, ViN = 16V 0.10 105] 010 1.0 pA Cop
Note 1: “Aholuu mxdmum Rndngs sre those vaiues beyond which the ssfety of the dmu cannot be gusrsnteed. They sre not meent to imply
that the devi > d at these llmits. The table of “R ded O ing Conditions” and ~Efectricsl Characteristics” provides
conditions for actusi d-viol operation.

Note 2: Vgg = OV unless otherwise specified.




litiong

rd?electrical characteristics cD401068C (Note 2)

PARAMETER CONDITIONS o'c 2z seec,
(015 v MIN [ max | min | Tve [max | min [max | VNI
’ VDD'Vgg Ipp | Quiescent Device Current Vpp = 5V 40 40 “30 sA
Vop = 10V 8.0 8.0 €0 oy
Sto+125° - 16. 6
'Ctosas’c . Voo =15V 0 160 0] A
VoL | Low Level Output Volitage ligl< 1A .
Vpp =5V .0.05 0.05 0.05 v
Vpp = 10V 0.05 0.05 0.0s v
Vpp = 15V 0.05 005 0.05 v
VoH | High Level Output Vcitage liol< 14A
Vpp = 5V 495 495 | 5 495 v
‘ Vpp ~ 10V 9.95 995 | 10 9.95 v
- Vpp = 15V 14.95 1495] 15 1495 v
VT— | Negative-Going Threshold VDD "5V. VO=4.5V 0.7 20 | o7 14 |20 Jo7. | 20 v
Voltage Vpp = 10V, Vg = 9V 14 40| 14 32 |40 |14 40 v
— unig Vpp =15V, Vo=135v | 2.1 60 | 21 s0 |60 |aa 6.0 v
- Y ¥1+ | Positive-Going Threshotd Vpp =6V, Vg=0.5v 30 43 {30 36 |43 |30 43 v
uA. Voltage Vpp = 10V, Vg = 1V 6.0 88 | 60 68 |86 | 60 86 v
, A Vpp = 15V, Vg = 1.5V 9.0 129 { 9.0 . 100 | 129 | 9.0 129 v
VH | Hysteresis (VT4 — V) vpp = 5V 1.0 3.6 1.0 2.2 36 10 36 v
s v Vpp = 10V 20 72 | 20 36 72 {20 7.2 v
5 v Vpp = 15V 30 108 | 30 $0 108, | 30 10.8 v
s} v ioL | Low Level Qutput Current | Vpp =5V, V=04V 0.52 044 | o038 0.36 mA
.. Vpp - 10V, Vg = 0.5V 13 1.1 2.25 0.9 mA °
v . Vpp = 15V, Vg = 1.V ‘386 30 8.8 24 mA
v oK | High Level Output Current Vpp =5V. Vo=4.6v -0.52 -044 | -0.88 -0.36 mA
v VoD =10V,vg=95v |-13 -1.1 | -2.25 -0.9 mA
A VDD =15V, Vo =135V [-36 -30 | -88 -24 mA
' v N | toput Current VDD = 15V, Viy = OV -0.30 -1075 }-0.30 -10°| wpA
v VoD * 15V, Vi = 16V .30 1075 | 030 10 HA
: v ’
H v
9 v . .. o
. v ac electrical characteristics T4 = 25°C, Ci = 50 pF, R_ = 200k, t, and t; = 20 ns, unless otherwise specified.
: v . NP
B v PARAMETER " CONDITIONS MIN TYP MAX UNITS
mA PHL or tpL 4 | Propagation Delsy Time From Vpo = 5V 220 400 ns
mA input To OQutput Vpp = 10V 80 200 ns
mA ) Vpp = 16V 7 160 ns
mA TTHL or tT_H| Transition Time Vpp * 5V 100 200 ns
mA Vpp = 10V 50 100 ns
mA Vpo = 15V 40 80 nt
) pA Cin Average Input Capacitence Any Input 5 18 pF
3| wA Cpp Power Dissipaticn Capacitance Any Gate (Note 3) 14 pf
veent to imply
stics” provides
Sherscteristics
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typical applications .

Low Power Oscillstor
Ve

t1~ RCen
" ] Vy-

Vre (Vpo— Vy-)
I RCon —t 007 ¥
= Vy— (Vpp— Vr4!

Note: The squations atsume
t +t2>> toHL * LK

typical performance characteristics
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TIMING DIAGRAMS ..

RECORD
ce N\ Tes 0% \
, \

_ ‘ TseT
P/R #\ _
T I Tros Teor| :
—______\ .*——THOLD —_— POH
PD D \

i

Don't Care

A

on't Care

Don't Care

-
* AO0-AS Don‘t Care ' >L

=1 Tsgr ——

Mic
Analn WW\M : -

~— Teuo —> ] Towe
OVEF S— U -

PLAYBACK

CE - Tce - -
N A N

i Tser —
PR r' \& Don't Care

T ~=—=—Tpou m[+—Tpos [=—>{TroP
—\ HOLD .
PO D N / -

on't-Care
A0-A3  Don"t CarD'{ >< Don't Care -
T v - - 1 -
i Tser >~ ‘
SPs/- MMM A A
Tovr |
QVF

Eor - | _ N

[=—| Teom

<——TPUD ——

October. 1994 Single-Chip Sotutions That Spesi lor’] freniseloes ™




40

5400,/ T7T400 Quadruple 2-Input Positive-NAND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package . Packsge B Package
ice T Device T Device Type Device Type Device T
Device TyPe [CTRIMICH e TypercTemicr YPe reTPImIcH e reTR[mIcH e [cTrIm[c
SNS4S00 JOIND|  [wDY SNSaHoo o WY SN54LS00 [ O WY SNS400 e wa SN54L00 . T
T.L SNT4S00 ) OINDS SNI4H0C 3 DIND)] SNMLS00 . DN SNT400 3 (DIND)Y SNTILOO 4 T
LG FM54500/F M3500[DD F MSAHO0/F M9:00 [0} IF @] rwsacson.~ Peso o O | AV 5400/F MINOO | IF [
FAIRCH) FC14500/F C9500 |08 D F C74H00/F C3H00 [DDP D) 76500,/ 0N 500 D | D FO| FCT400/F CIn00  [ODIPDY 6{
MC3100 LG 2 MC5¢00 L F
MOTOROLA MC3000 —COPD] . FO| sn1aLsoo PO MCIAG0" COFD|_IF
DM54H00 1 DIND] DM54L.500 DMS400 I DN DMS54L 00 TOMNAD, [F
NS.C. DM4S00 INDY DM74K00 |3 DIND] DM74L.500 OMT400 J OIND DMI4LO0 BOND T IF
PHILIPS N74S0 [0) G JH131/74H00 [0, NT4L 500 [0 FiM131/7400 O
NS4500 FOI@] WD s54m00 A0 55400 FOIRG
SIGNETICS N74500 FOAQ) N74H00 FORG NT4LS00 AT NT400 FOIAG
SIEMENS FLHI0! [0
FUITSY MB60I OMD} LS00 MO MB400 DMy
HITACH HD4S00 [CZ0 HDYALS00 T HD4007HDZ2503_ | ©)
MITSUBISHI 55000 PO M74LS00 0 MS3200 PO [’
NeC Paisw 50 TiLs% 0 P
TOSHIBA ETTY =0
Elsctrical Characteristics SN54LS00/SN74LS00
absolute maximum ratings over ting free-sir ange
Swowsy voa VoG ™ [y ] “6% w st Schematics (each gate)
trgut veltge w tergeratwe range [ snus T 0 WC R
Intaremdie” vollage 5.5V Swrige wWagrture rngs -55C W iWC
ENBALE00 41500
e NOM___ WAK | Wi smuon wax | T Vee
Scoply veneps. Voo [X3 0 $5 | ot 5 $.23 v R, Ry
Migh-ieve! outeut cwrremt. 104 ~ 408 -0 o
Low-tevel wipst ourrent, igL ¢ 1| = INPUTS
Operatng Fes-aw wmperatwn, Ta -5 i) [ ”n 3
eloctrical characterisfics over recommended operating . .
free-air temperature range A LTPUT
PARAMETER TEST CONDITIONS t MIN_ TYP3 MAX | UNIT B
Vi High-level input voliage 2 v
Vi Low-lovel input voitage 08| Vv
Vi Input clamp vollage Voo =MIN, 1ym—i{gmA -1.5] Vv
VoM Higrivet cutput voltege :::if-zn iL=vie s o aa v GND
Voo=MIN,  Vig=2v,
VoL  Low-level output voltage 0.2 04 v
" — lo = 4mh TRCOIT] R, [ Ra] A [ A
nput current at - - K] 4k | Lin] 199 [
" maximem iput voltege VoomMAX. Vi=1V o) mA | *L00__| 40k zow | 500 | 12
liy_ High-ievet ingut current VoG =MAX, Vw27V 20} uA Input clamp diades not on B
i Low-level nput ourrent VCC=MAX, Vi =04V —0.4| mA SNS4L 7/ SNTAL’ circuits. S00 CIRCUIT
- 54 S Family | —20 ~100§ 00, 'LOO CIRCUITS
10s Short-owasit output current® | Voo =MAX LS Famiy | =18 —i0 mA
IgCH ' Supply current Voo =MAX Totat, outputs high 4 3] maA
TooL . Supely current cc Toral, outputs ow 2 22] mA
- Average per gate i
lco Supply current voo=Sv (50% uty cycle) 0.4 mA
P ion delay tma,
toLn oMt I’:‘:'" VoomSV.  Ta=25C, s 5|
Propagation delay time,
IPHL nigh-to-low-level cutpul LCL-I!oF. RL=20 1] 5] re
Pin Assignments (Top View)
o @
Vce 48 4A 4y 3@ A IY
mimeninEninin -
—
r ¥ 3 .
rg 1.5k K
MaBaDa0s0a0al NaHsBasBaBali wr
A 18 Y 24 8 2V oND 1A°718 WY v nw
“HOO CIRCUIT - &ND
positive togic: LS00 CirCcUIT
Y=AE Resistar values shown are nominal and in ohms

‘

1 For oonditions shown as MIN o~ MAX, use the spcropriats vahe

unoer
2 A8 typrod! vakes are 8t VoomSY, Ta=25C.

®Not more then one output shouls be shorted 8t a time, and for SNSAH'/SNTAH" end SN5S4S'/ SNTAS’, cwstion of short-crout shuld not oxcsed | second.




$AU typioal valss are at Vo™ SV, Tao=25C.

@Not more INAN ONe CUIpUL should be SNCTed 8t a time, and for SNSAK'/SNTAH'

and SNSAS/ SNIUS’, duration of shart-clrcunt shauld not exoeed 1 sewnd.

\

.Y “ .
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5404 /7404  Hex Inverter
- Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
’ Package Package . Package R Package ., Package
i L] Device Type Device Type Device Type Device T
Device TyPe [ETRTMICF YPe [CTPIMIcF yPe ICTPIMEEF YPe ICTPIMEF, e IS TRIMCF,
SNSASO4 I GNSAHOA IO W] SNSAL S04 9 W SNSA04 10 SNSALO4 SOINDITD]
T.L SNTAS04 10N SN T ONO) SNTILS0t TOND SNT08 TOIND I TONOIT®]
FM54504/F M3S04[DOD) FMSAHO4/F MIHOA |DO! F ) nusasoc/Amsas |00 7O | F M5404/F MINGL  JOD F .
FAIRCHILD [ E5risei/F casos (00 W0 FCT4H04/FCIH4 [DD|PD) s a0 |MD] _[F0 | FMTa0a/FCENDs  [DDIPD |
. MC3108 [X¢ F O MC5404 . LD F
MOTOROLA MC3008 LOIPD F @ SN74LS04 p MC7404 LD
OMSELHOA JOND DMSALS04 DM 404 ) DMSILO4 TOND[  |F
N.S.C. DM74504 NGO DM74104 1 D[ND DM74L504 OM 1404 1D{ND DMTALO4 10N © [Fe
N 1
PHILIPS NT4S04 [} NT4H04 [} NT4L S04 © FJH241/1404 [0)
" 554504 FOIAD! SSAH0A FOAD S5404 FOA -
SIGNETICS N74S04 FOAD! NTAHOA FO|AD)| NTAL S04 IAD) NT40A FO|A
SIEMENS v FLH21I [
FU‘"TSU LS04 D! MBA1S DD
HITACHI HDT4S04 QPO HOT4L S04 - HDMo4/HO2522 . | DIPD!
MITSUBISHI MSS004 [ M4 S04 P M53204
NEC 4S04 CT| 4L S04 Ic® #PB235 B2
TOSHIBA - T =
Electrical Characteristics SN54LS04/SN74LS04
absciute meximum ratings over ing {ree-air temperat range
Sucly vorege. YOG ™ Qpersung weaes T snsas -$5C_w 15T .
o ™ wageriws cwge [ “snns ™ o W Schematics (each @ate)
; Storage HEESSHIE “IAG =63C ta IWC *
R recommended cperating conditions
) SHT4LE04 | veart
SN NOM MAX L] NOM MAX .
Swoly velage, VOC 4.8 3 5.5 47 3 3.5 v
Hoghriovet cugut ourrent. lon —4%0 —400 nt
Low-lavel auipwt surrent. 101 4 [] mA
Opeeaing Woe-sntampenatins. Ty [Ty ) . n *
D T
electrical characteristics over recommended operating
free-air temperature range '
PARAMETER TEST CONDITIONS 1 |MIN TYP $ MAX | UNIT
Vi High-lovel nput voitage 2 v
Vit Low-level inpul voltags 0.8} Vv
v [ - - Yy
| nput_clamp voitage Voo =MIN, 1j=—i8mA 5] v e TR TEE
VoH  Higheievel output voitage Veo=MIN.  viL=ViLmas |, 44 v I' o T aw[loK| 301 ik
gy =MAX “104 [40k] 10w} 500 [ 12k
VCC=MIN,  Vip= 2V, Input clamp diodes not en
VoL Low-evel output voltage 1oL = 4mA 04) V SWSAL TSNTAL * clrcults.
Input curvent at - - °04. "LO4 CIRCWITS "
L fmum input wallage VGC=MAX, V=TV 0.1] mA
LIT*] H'ﬁ-hnl Input_current Voo =MAX , Vig=2.V 20} uA . -
Ty Low-lovel input Surrent Vop™=MAX, Vi =0.4V —0.4] maA \ ' a 7
Short-cirouit T saLS Fanuty | —20 100 CHE g 13
[
05  output current * Voo=MAX | 74LS Famity | —-20 —100 mA '3 ] .
ToCH_ Suesly ourrent .. v TFotal, outputs gh T2 2A4] wA ) —~V:
4 VoG ™MAX
\gcl  Supply current Total, outputs low 3.6 6.6 mA 1 Iy 3 14
[Average per gate L ur
§ S cusrrent veo=Ssv .4 mA
cc uppty cC (50% oty oyce) [ V< L 1y
oy ToPegation delay time. s 5| = 2 cepoe 1ot
JPLH | ow-to-high-tevel output vegm SV,  TamZT. . .
Propagation delay time, CL=ISPF, Ry =2KQ
PHL  pioheto-ow-evel output . o 5] ms
Pin Assignments (Top View) .
. . Ve
; - g
. . -
cC SA 6Y SA SY 4A 4Y 1Y  4A SY QND SY SA &Y mpyy
e [ulfal [l el {el fe ia) [ [iaL i1l (ve) {e] [ A owreut
# Eil
i el e I < e o4 CIRCUIT . . "Lso4 cincut
TG W W T e 000t
1A Y 2A Y A 3Y GND VA 2Y IA Voo 3A 3Y A
positive logic :
y=& Resistor valuss shown are aominal and la o
tFor conditions shown cs MIN or MAX, use the appropriate value urger ded
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5414,/T7414 - Hex Schmitt-Trigger Inverter. . -
. Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL . Low-Power TTL
S
: Package Package . Package . Package : Packege
i . Device T Device T Device T Device T
{Device TyPe rETETMICH YPe reTPMIcF YPe IeTPIMIcH PercTpm ® TP reTrMIcF]
[ SNsaLs 1 ) (1) SNS414 0 . .
Tl SNTALS 14 3 DIND) TSN - ) N . -
Bl
. IS/ ST oD 0] s nme . [00] K
FAIRCHILD FaSI/FENST W P |FO] raae i W "D .
MOTOROLA SN S P JucTasd pa
OMSALS 14 1 OMS4 14 03 o
NS.C OMMLS14 W OMT414 J (DINCD)]
PHILIPS NTLS1A ) NI B i
NS4 14 F DB 1
SIGNETICS N74LS 14 AT NTA4 Flac (B B
- A
SIEMENS )
4
FUATSU T4LS 14 M ;
HTACH HDMLSI4 PO HDT4I4 . | @oPm
MITSUBISHI MILSH PO WS3214 o
NEC
. TOSHIBA i
Electrical Characteristics SNS4LS14/EN74LS14 ;
absslute maximum ratings over fres-air range : 1
Sucen venepe, VCC ™ Operomg werse | SNSALS TWE v s Schematics (each gate)
Irget_veitage ™ ewowee g [ snms gC v WT 1
Srege Wmparatue rorpa —4C 1 INC .
- ONBALS (4 SNTaLS 14 T
[ WOl MAX | R oM wax | T
Swoty veitage, VOO X3 $ s | on ] [ v
Highrlevel ovamat srert. 101 . — —400 Py *
Lear-lavel sutet owrent, tgy, q 1] nd
QOparstng es-aw toaperatws. Ta ] ;75 * » < o o P .Vee
electricsl teristics, over ded operating 6 o 1002 .
free-air temperature' range R R NOM 2 NOM
PARAMETER . TEST CONDITIONST | MIN_TYP L MAX | UNIT
V14 Positive-going thveshold voitage | Voo =SV 1.4 1.6 1.8} Vv INPUTS - 1
VT Negative-going tivashold voitsge| Voo =SV 0.5 0.8 1] . " ] N .
Hysterears (VT4 ~VT-) Voo=5v 0.4 03 v i ouTPUT
vy Ingut clamp voliage VGC=MIN, tj=—1amA 151 v y "
. . . g VoE=MIN, V|=Vy _mn, x LS
VoW  High-iavel output voltage Igu=MAX - 2.1 34 v < %
X VEE=MIN, VywVT pmex, R GND
VoL  Lowlevel cutpyt voitags 1op = 4mA . 0.5 04| V '. - J
Input curvent st R ‘14 CIRCUIT "
T4+ ositive-going tiveshold Vog=sv. Vi=VT+ —0.1 na $
tnput currem at . . ¥y
[} 2 . =5V, VywVp_ - mA R
T—  ngativergoing threshold vee -V 0.1 oo S
, . nout ourrent at - - : ’ . \ ! b
Iy foput voltage Vgc MAX, Vie Ty 0.1| mA R
iy Hignievel input current Voo=MAX. Vi=2.1v - 0] mA- . :
F iy Low-levet iput current Voo =MAX. Vi =0.4V -0.4 | mA 7 vee
10g . _Sbort-circuit outpt ourrent & VoemMAX —-20 —100 | mA 1002
Tawi, outout high AR e 16 o
Icc s'“'" Toul, ovout low | L0C A% iz 21| ma , .
i Average par gate | Voo =SV, $0% duty cycle 1.2 8
: Propagation delay time, - - {
PLH tow-to-hs Veo=sVv. Ta=25C. s 22| ns . R :
. Propagation deiay hae, - : . QTR A . '
PHL oy outpot CL=ISPF. A ~2a 15 2l'm Y |
' . . . . s
Pin Assignment (Top View) :
VEC A 6 SA ST A & *
te] Jra] tea] Ju]l fre]l 9] |8 [-
|; |>L" |>L" 1814 CwCUT
DaRiDzBaDa0sth .
A W za ¥ 3A 3 GHD .
. positive logic: < .
v,-IA Ro-de[ vnlu_os shown are nominal and in ohma *
1 For conditions shown a8 MIN or LIAX, use the snvronrate vahe under -3 ’ -

$Al typical wkes &e at Voo=5V, TA=ZSC.
_onmmmu-wmmummuanm:




5432,/7432 buadruple 2-Input Positive-OR Gate

v

67

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
. - | Package Package Package , P 0 Package
Device Type Device T! Device T Device T i —_
vice TYPe IeTR]Mc P IcTPIMIcH Yo IeTPMIcH ¥Pe [cP[m]cr Pevice Tyee oo TaleH
SN5S4S32 1D SNS4L 532 13 SNS42 JO
Tl ShTs® TOND SNILSR TOND ] 10N
] ) (] sasty,/ RS O | FMS432/FMeN3Z [oD IF
FAIRCHILD R/ resn oD ;D ] FCIALSR2/FONS "D FO | FCUR/FCINT  10D|PO|
MOTOROLA SNTAL 532 Pl
C. DML 532 [ OMB8432 JOND{  [wij OMSL32-
NS. OMSILS32 ® oWz oD OMTALI2
PHUPS N74S32 - [ ) NT4LS32 © N7432 [)
) F O 0 L]
SIGNETICS NS x® wa F O] 19 ]
SEMENS FLHEN [
. []
FUITSU 74532 ) Y5 i
HITACH -] HD74LS32 PO HOM32 [0)
MITSUBISHI SS9 i)
NEC 74,532 cO ‘
TOSHIBA }
Electrical Characteristics SNS4L.S32/SNT741.S32
absoluts maximum ratings over g free-air range* .
Swoty veivege. VCC ™ Operpirg boear Tsnsics —WT w B¢ Schematics{each gate)
Irown voltage v lomperature range | sns €T W WC .
N SUrge lemperature range —~65C o IMTC
it 1000 1008
SN34LS32 SN74L.532 et
N NOM MAX 1] MOM MAX
Swwly vetags, Voo (X 3 1.8 4.7 1] 3.5 v
Mighvievel uiput Csvent, 10n -400 —400 i
Low-tovel uigwt tusvent, iy 4 3 oA
Opornomg roa-sv tompevatwrs, Ty -9 ) n €
electrical ch istics -over ded operating
fres-air temperature range *
3 "PARAMETER - . TEST CONDITIONS T |MIN TVP § MAX JUNIT
Vi High-level input_voltage .2 7
Vi, Low-levsl input woitage 081 v w2 Cncurr
vy irput clamp voltage Veg=MIN, |j=~—)gmA hot 21 4
Vou  Highiersl cutout voltage ‘{::::""; Vin=2vy 21 34 v .
VoL Lowsevel outout voltage :ﬁc_’:::r VIL=ViL max, 025 04| v
Input current at
i mazimom ioput voltage VCo=MAX, Vy=71v a.!
LM Hign-evel input current Voe=MAX, Vig=2.1v 20 | xA
) Low-level bput_current Voo =MAX, Vi =0.4V ~0.4 | mA
R - | saLS Famity [ =20 100
log  Short-croult output ourenté | Voo =MAX [7ets Femie | =20 —] ™
IeCH _ Supply ourrent Voo=MAX Total, outputs high 3.1 62 mA
1061 Suoply ourrent ce* Towl, outputs low 3 ss| mA
Average pergets
! -
CC  Sunply ourrent Voo | ox dity oyole) 1.0 mA
Propagation delay time,
PLH  sow-torhighvievel cutput Veg=SV. Ta=z8€, - " "
Propagation deiay time, CLw=i5F, Ry =20 V
'PHL high-to-owevel output - . | . " e

Pin Assignment (Top View)
Q.

~
<o

4
24

positive logic: *
Y=A+B

122 cincnIT

Resistor values shown are nominal and in ohms.

" tFar conditions shown a8 MIN ar MAX, uee thy sppropriate velus

v

$AN typical values are &t VGG =5V, Ta=25C,
“Not mare than one output should be shorted-at & time,

.
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5475,/ TATS5  4-Bit Bistable Latch
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL ;
1
Packsge Package Package Package Package |;
evice T Device T Device T Device T Device Typat
0 YPeICTRIMEF YPe reTrIMEF YP® [cIPIMEF YPercTRIMEF YPo r e TRIMEF
SNSALSTS J WY SNSATS JIG, W SNS4LTS 1710 1
Tl SNILSTS J NG SN14IS 3 QiN: SLIALIS Jq{Nn -
FMS4 15/F M 9375 i
FAIRCHLD Feur/Fenars |oalrg] [Fod
MOTOROLA T il
NS.C. DMSALSTS 3 DMSATS JON WO OMS4LTSA 1
DML SIS [ DMI415 J QN OM74L75A 1
[]
PHILIPS [ NT4LST5 F14181/7415 % i
1. 53475 8 1
SIGNETICS ! NTALSTS AT N7475 B B
T L
SIEMENS ! FLJISI G
FUJTSU +
HTACH HD74LSTS Py HD7475/HD2517 | O
MTSUBISH MIALSTS P Y M53275 PO i
NeC #PB21T o@lcal 1
ms’ l { 5
h BA 1 TDWMISA Pay 1
Electrical Characteristics SNS4LS75/SN74LS75 Pin Assignment (Top View) ]
absoluts maximum ratings over operating o 20 g A o s e
e L] 2 =3 &N 3 4
free-air temperature range @ <l sl fl [
Supply_voitage. Voo v teo-ar | SN54LS ~$5'Cto 125°C -
Input voltage 5.5V temper atwre range | SNT4LS 0°Cto 70°C l -I—] -
tnteromitier vcitage(ses Nete ! ) 5.5V Storage temperature rangs —€5Cto 150°C v;—;h P ]
recommended opemting conditions |
SNSALSTS SN7aLsTS | o s ‘ ‘
MIN_ NOM_ MAX | MIN_ NOM _MAX
Supply voltsge, Voo 4.5 s 5547 s s2s| v I |
High-level outout current, oy -~ 4o - a0 A ' NeElall
Low-lovel output current, 10 ¢ 8| ma WG 1@ IEmASLE Ve 30 a0 40
Widih of enabhng puise. 1y 20 20 ns 3¢
Oata hold tme. thotg L] 0 ns asitive logie: sou heoten e
Seup tme, tagryy 2 . 2 ne -
Operating fres-aw temperature. T, —55 12% 0 0| C
lectrical ch " terist ded v g . FUNCT 1ON TABLE
slectrical charactaristics over recommen operating 75 * L75(Eech Latch)
free-gir temperature range
npuTs | outpuTs
.PARAMETER * TEST CONDITIONST |MIN_TYP$ MAX JUNIT o o719 5
Vy{  Highrievel ingut voltage 2 v R ™
Vg Low-level input voltags 0.8 v H H M L
Vi input olamp voitage zcc:::l:. Ia-;ll::v - 45| V . x L Qp B, R
VOH  Migivievel oulput voltags v:c-o . |QI_:" oo | 21 3 v Heiich lavel, L =low fevel, X =srretevavant g
T VCORMN, V=2V, Og==tha laval of O betore the high-to-low Ymnainon of Q |
VoL  Low-evel cutput voltsge Vi =08V, loy mima 0.2s 04| Vv g
Input current at Dinput 0.t A
n oot voltage [Gwour] VCO=MAX. Vi=Tv ] ™ K
. Owput - - 20 Q ——a
™) mwl nput Bnput Voo =MAX, ) V=27V 20 L) — »E?M .
T Lowsiavel inout ingut | _ - ~0.4] - Lateh )
w curent Sreor| VCCTMAX. Vim0.4v —rs] ™ ) ]
SNSALS -20 ~ 100 .
os Short-circuit output current ¢ |-V =MAX SNTALS = =TT mA K
VoC=MAX, | SNSALS €3 12 ENABLE DATA
‘o Swoty curent SeaNote 2 SNTLS s nl ™ Lo
L] 15 "T5°1L.78 49T BISTABLE LATCH
= from O 0 cutgut O Vee=5V. N : ns
PLH] om B 10 aunput 8 Tav2sc, 12 L1
tony, Cy = ISpF, 1 is a
DATA Q
UL from O % output O R=nd 1$ C ns
oL, 1] 25
it H ) To —a
oL trom G to cutput § Y M ns OTHER €—4
LATCH
ENABLE
UST5 4-BIT BISTABLE LATCH
NOTES: 1. Thia is the voitage between two emttsrs of a muttipleemstier ingut tranmstor.
2. 1ccis tested with all inouts groundded and alt cutouts coen.
1 For cunditions shown as MIN or MAX, rse value sceciliod under for the devioe typs. )

S AN typlcal values are at Vog=5Y Ta=25C,

©Not more than One output should be shorted st & time.

W Py W propagation delsy time, low-to-high-leve! output
tpH|_ " propegation delay time, high-to- low-ievel output
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54109/74109 Dual J-K Positive-Edge-Triggered Flip-Flop with Preset and Clear

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package A Package . Package . Package
ic i Device T Device Type Device Type
Device Type [-ToTmlcr| Povic® T¥P® [CTPMIcH] Pe [ Te mler o c[PImcH RG0S
F— SNSALS 109 o) WO SNsa109 ) W §
Tl SNIALSIS |3 D|NW SNT410% [ [T ,
[— USALS 100,/ AIKLS100
FAIRCHLD B )
for—
MOTOROLA . -
— DM54LS10% D OMSA109 []
NS.C OMILS 108 ) OMI4109 0
PHUPS ; NTALE 108 ) NT4103 [ ,
i - 554109 Fylee W
SIGNETICS NTALS108 e N18109 F B wy |-
SIEMENS - :
FUATSU
HTACH HDIeLS 103 PO
B 3
MITSUBISH MIALS 189 P :
NEC FiLSion c
TOSHBA
Electrical Characteristics SN54LS109 SN74LS109 ‘Pin Assighment (Top View)
shssluts menimum ratings evar eperating free-sir ampersture rongs "
Taey whop. YOG ™ Opmioarg bo-se | SMSALS -#C w use
or_vensge . e o | SNTLS e 4 we
Swrogs Wapwuhre fang ~8C w 0 i
= ™ |
SN34LS ICS SN74LS5109 war
load MOM  MAK | N O AKX
Suly verage, VGO as L] [ REE.] s 5.0 v
Hprievel AR Ve, 100 —400 ~400 wh
Low-tvoed aulmet survem, (01 [ 1] -a
Choet g t-] R o
o o, b Promt of choar e i ] o]
Hrgh fovel data ™t 2
ot S5 e Lew tavel data 1 ™ s .
o et S T R st 3 - Function Table
Opermey broe-or wmparsawn, Vo -2 ] [ » hd IOQ,'LS]OQ (s.. Note 2)
electrical characteristics over r ded operating INPUTS § OUTPUTS
.free-air temperature range PRESET CLEAR CLOCK J Kl a @
PARAMETER & . TEST CONDITIONSt  [MIN _TYP3 MAX junIT L H X X X{H L
Viy ___ Hugh-level mput voltage : 2 v L X X Xl L w :
zug :.wmmnvmm - ™ — l:: :I, L L x X X {H* KW \
- - p
] nput clamp voltage v::-um' :/:,.-zl\:‘ . “ " ¢ L ol ®
| N . N
von  Highrlevel autput \lnlnp Vi =0.8V. lowsMAK 2.7 34 V’ H H . H L ‘CI;OGGI_.E.
; ; VCCmMIN, Viu=2V, L] H L W o Qo
Vou  Lowlevel uput vortage Vi, w00V, loL=dmA 05 o4 Vv # H L TR L
tout i at JOK 0.1 H H L x x|og &g
n imum Input :w‘ VGO mMAX, V=1V :‘: m . . .
vaitage c:; = Functiona! Block Diagrams
i D.JK. 20
; High-levei Cloar - 40
[ - -
M nout curet | Promet VeemMAX, Wim2TV w] "
! Clock 20
0.JK. . —~0.4
Low-isvel Clewr - —~0.8
) - - X
n . it Preset VocMAX, Vi=0.4V 2.8 mA
Clock -0.4
Short-cirouit | Series 54LS -20 100
1 -
%5 cutpt cvento] Saries Tets | VCCTMAX 2 o] ™*
. Supply arrent ' . . :
i Vo= : -
| . (Aversg por fip-nop) Voo=MAX. See Hots 1 ¢ ‘108 LSI109-DUAL K WITH CLEAR MO PRESET
1, .
max chook "W ‘Veg= SV, -] k<) MHz .
il from ol Preset or clock (0 - Ta =25 3 * . . . . .
—— ..‘oaru' CL w=iSoF. aa | NOTES: 1. With sl ouButs 0pen, IC It messured with the Q and B outputs high In tum.
('Y Q R =2l 2 40 At the time of messuremant, the cleck input Is grounded. .
- 2.+ = Nigh leval (staedy stem), L = low level (steady ctate), X = iryslevent.
1 = trankition from low o high levet
Qg * the lewsl of Q before the input ittons were
TOGGLE: Esch eutput 0 the of in'g sus jevel
On sach sctive tramsition (pulss) of the alack. . '
» This configurstion is nonstibie; that 1, [t will not perist when presst
and clear Inputs return to their Insctive (high) stata.
L h
1For conditions shown a3 MIN or MAX, 36 the aporopriats vakue specified under
$AU typicel vaiuss are 8t Voo™ 5V. TamI5C.
'msmm,-mmumm.m ~
W tPLy=propagation delay time, low to-Ngirievel cutput.  *

e wprapegation delay tims, high-to-low-level output. i . L.
1 The arrow mowcates that the risiag edge of the clock puise is used for refsnce. . i .
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54244 /74244  Octal Buffers/Line Drivers/Line Receivers

Schttky TTL High-Speed TTI Low-Power Schottky TTL Standard TTL , Low-Power
N Package Package . Package ., Package ,
Device Type. Device T Device T Device T' Device T' ;
YPe TP IMEF Yo [ TP [MEF YPe TP IMEF YPe I TPIMEF P TP MkH
, SNSALS2M4 ) m
Tl SNTALS2M U CNO _ ' . {d
FAIRCHILD - w ?
R
MOTOROLA ;
%
NS C : —~5
‘
PHUIPS : .J
SIGNETICS :
"SIEMENS 2
FUATSU N :
HITACH ]
1
MITSUBISH + 5
NEC ‘
TOSHIBA -
Electrical Characteristics SNS4LS244/SN74L.5244 .
shsolute maximum ratings over operating free-sir temperature range ¢ Pin H View . ’
Supply voltage, VCC ™V | Operatng fee-mr [ SNSALS| S5°C to 135°C Assignment (Top Vie )
input voltage $.5V 3 temoeralwe range [ SNTLS| O°C to T0C
inlereautter voltage 5.5V Storans range -65C to IS0C 0]
r d operating iti
LS54L.S244 SN74LS244 ot .
MIN  NOM  MAX [MIN  NOM  MAX t
Supoly voltage. VCC - 4.5 S $.5[4.75 5 s.25| Vv . - . .
High-tevel outout current, IOH 1?2 iS] mA nioiaioiolnialiaiolg e
Low-tavel qutput current. 10L 12 24 mA
froe-nr TA 55 125 [] i C . W
olectrical characteristics over recommended operating B b
free-air temperature range (unless otherwise noted) ‘//‘////./
B SN74LS .
PARAMETER . TEST CONDITIONSt TYPT MAX uNIT @ A A A
Vi Migh-level input voltage 2 v A PrE " < < -
Vi, Low-level input voitage 0.8 v W e a - g
VIK - Input damp volisge vCC=MIN, 1=~ I8mA ~1.8 Vv SNBALE2MA $244
Hystorems{VT + ~VT =) VCC =MIN 0.2 0.4 v “ a4 W
.. :cc:vum. :lm :Z_V;MA 24 34
vou . IL =ViLmex, IOH v
oF " VCC=MIN, ViH=2V, I
VIL=0.5V, 10H =MAX
veo=MiN. |igy =t2ma ‘0.4
VoL Lowdevel cutput vallage ViH=2V, v
Vi = Vi man oL =24mA 0.5 '
lozH Oft-atats ?:wl ourrent, xcc-;Ax. Vo=2. 7V 20 A
output curvent IH=2V, »
107 owteve va : Vi =V max | Vo =0.4V -2
u Iwu'l ::nm at saxmum VeCwMAX, V=WV 0.1] ma
m "ﬂ"‘ tnout aurrent, VogEMAK, V=21V . B uA
ey Low-level ingut current VEC=MAX,  ViL=0.4V ~0.2] MA
108 Short-circuit autput current @ | VGG =MAX -4 ~225] mA >
Outputs_igh Voo =MAX A% 1) 23
Outputs low TS24 2 «“ .
Ice Supoply cusvent e o ccon mA .-
Ssabied LS ” [
switching characteristics. V¢ 5V. Ta 25C
PARAMETER TEST CONDITIONS |miN TYP Max]umr
Propagation delay Time.
'PLM  ow-to-tightevel sutput L
Bropaganon delay tme, CL=450F, R =6870,
'PHL ngtrioiow-tevel outout Ses Now 2 12 i
1PZL _ Output enadie Ume to low level 20 0| ns
1P2ZH__Output enable time 10 twgh level 15 2| ns
Qutput & sedie Ume
PLZ  prom fow level CL=S%F. R =6sT0. 8 5| ns
o
tPHZ “m::;m me Ses Note 2 10 |
1 For condtions shown as MIN or MAX, usa the vatun under

£ AN typcal valuss ard at Vog Y5V, T 28°C. . . ’
®Not more than one output should be shorted at & time, and duration of the short-arcut should not exceed one second.
NOTE 2 :Load ccut and voitage wave forms are shown on page J-11.
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54374,/7T4374 Octal D-Type Transparent ‘Latches and Edge-Triggered Flip-Flops
Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL
Package . Package Package i Package . Package
i i 3 Device Type Device Type|—1-
Device Type CToTIcr| Ty"'cpMcFD'"“T“"cPMGP yPecTPmicr YPe cTemler
SNSISINU 340 SNSALS3T4 4 (
TL SNTISIT 1 DN SNTALSIN N
FAIRCHILD
MOTOROLA
NS.C
PHILIPS .
SIGNETICS ]
SIEMENS
FUNTSU
HITACH
MITSUBISH
NEC
TOSHIBA 7
Electrical Characteristics SN54LS374/SN74L5374 .
Pin Assignment (Top View)
absciute maximum ratings over operating fres-air temperaturs range ®
Suply voltege. VoG Operaung free-aw [ snsas —~5§5C 10 125C - ® w o ®m o» aam
irout_veitege temperature rangs [sNnLs 0T 10 10T Ainigioioipiooiis=
Storage temperakme 1ange ‘ —§5C 10 199C
recommend opersting conditions [Eal 'E:i 3 : ¥
SNS4LEDT4 SN74L5374 |
MIN NOM_ MAX | MIN © NOM_MAX
Supoly voltage, Voo [X] s £S5jAns s 55| v
Hghvievel output voltage. VOH ~4% 7Y BPY sJ{2J{alle]]s]]e : . : [
High-level output current. lon [ 16| mA -
Witth ‘of oleck sqabing pulss, ty roon] 18 18 " ‘o
. ftow| 15 i5 SNEALSIZA U] SNTALEI74 U, N)
Data hold_tme, thoig ot o1 e SNBASIZ4 (5 SN748374 U, N}
Sew time, teetp [} 207 ne
Operating free-sir tomperature, T4 -85 15 0 ] ©
olocuiul ehcrichﬁluu over recommended operating free-air ‘LEITS, BI74
P range ( otherwise noted) FUNCTION TASLE
PARAMETER TEST CONOITIONSS | MIN_ TYP$ MAX |unr
(Vs Frievel ngun voriase z v OUTPUT | cioex o | ouTeuT
Vi Lew-level iout vohaoe 08| V 3 -
[Vix__inout clamp voitage T[Vgg=MiN. Ig=—itmA 1.5 V L t N
v High-level Quiput Ypiage Veg mMIN. Viy=av. 24 At v v ' : :
on Vit =Vy) max, lgy =MAX = . L L x| 9
: Voo =MIN, L x x.| 2z
VoL  Lew-avel autput woitsge Vi =2V, Tor, = 24mA 038 08| Vv ¢ 0
V)1 ™V mex
Off-state cutput ourrent, Voo =MAX, V=2V,
'9ZH 5 igrtovel voltage apoled vg-l-'N ™ n|
. Ott-state cutput carent, VGG =MAK, ViH=2V. —2| 24
ZU  spu-tovel voitage applied vo=0.0v #
lapnt corrent 63 Voo =MAX, Vy=TV :
] ot cc \ 0.1 mA
[ g Highvievel inget curramt VGC=MAK, ViwL.IV_ 0] uA
[ Lew-level ingut cusvent ~[VCC=WMAX, Vi=0.a¥ —0.4] mA
(g3 Shorvcrouit euteut surrent §__| VOC=MAX -% ~10] =A
. VGC - WAX,
lco  Supply cumem Outaut control at L3V l‘-"" n &
switching characteristics, Vco=8V, TA=~25C :
| FROM To
ramameter | | oureun TEST COMOITIONS MIN TYP MAX | UNIT
| ‘eex 3% %0 WHZ
PLH | Deta Amy O .
AT CL=a%F, Ay =66, —=
Any O ] Ses Notes 2 ana 3 o w ™
L74:] Output 20 ]
wzr | comrat | AMO o1 Bl
uz Output Any O Cum%F, Ry =810, 12 0 ne
[3%) Controt Soe Note 3 ) 14 s
1F-mmm-umumx use the epprop vale under NOTES: 2. Maximum clock frequency is tested with afl outpuls landed.

egerating conditions.

AR typoon) vaes o8 at VGG SV, TamBbEs © T ¢ .
lna-.-n-ummnmn.u—mmmammmm

ol expeed ons second.

o . -

3. See lad circwits and wavelorms on page 3-ii.
Imgy SBaximum clock frequenpy
lpw-uwm Calay twme, .-n-w mwul
tPHL SPropagation delay Ume, fgh-to~low-level output
1pZH Woutput snable time to high level
tPZL Woutput ensdle tme W kow level
tpZ moutput disshis time from high level
tp( 2 Soutput disabis time from low level




1502500 SERIES

- ————

PUSH-BUTTON AC PARAMETERS

PRELIMINARY DATA SHEET

i -
! : - -g
' Symbol Characteristic Min Typ m Max Unils | Conditions
| ==
Tee CE Pulse Width [Start/ Pausce] Joo nsec
Tsier Control/ Address Selup Time R nsec
Trun Power-Up Delay - ISD2500) 25 . ] msec
- 15102575 31.25 . msee .
- : - 151259 RV msce
Trp P'D Pulse Width [Stop/Reset] Ao nsee
Trun CE o EOM 111G:11 25 A0 nsee
Trause CE to EOM LOW . 50 400 nsee
T CE HIGH - ISD256() 70 105 msec
Debounce - [SD2575 85 135 nsec
~ 152590 105 ey msec
Notes:1. Typical values @ Ty = 25" Cand 5.0 V.
TIMING DIAGRAMS .
PUSH-BUTTON MODE RECORD
“Start”* "Pause” “Start” “Stop”
— —{¥ce|~- —~Tee|~—_| —{Teef~- |
s Sk T
{Slart/Pause) ~Tser - | '!’-4 -TseT - - Tsey -
P/ P J’_
) PO — _-! Tser |- oo —=! Tpp |~-Tsgr -~
(Slop/Reset) :
," “Tser-~ i :
AO-A9 ! .
MIC ANA IN — ‘VWW%\MM’ *"\/WLWM*L =
OVF . ] T . v
« Taun —-j— — i~—:—Teause
EOM ! : K ‘ S
(Run) —_—— T . ' T /-_\
el R el % 28 Youp [+ Tos |
Notes: {1 @ {1.5) (6. 7) ® _
PUSH-BUTTON MODE PLAYBACK
“Start” “Pause” “Start” “Stop”
—1Tcel*— —~Tcgf=— i —~{Teel— | .
e I i N o e
(Start/Pausc) =-Tser -~ 1o Tser -~ !_. Tser -~
PR - I,
M N L ,
pp —= , Tser - ~->!Tpp |~—Tggr —
(Stop/Reset) .
~~Tser-m :
A0-A9 ’ ; .
A ¢ A =
SP+/~ T
. Ay — Yy
OVF D Tnon—ed e __,_! lo—i ~sause A\
ZOM : ] ! 1 /- K /
(Run) I e—— ~—Tpg —= T - — -
: R I e R = N
Hotes: (1) 2 3 (.5 5.7) (8
Notes: 1. A9, AS. and AG =1 for prush-luttan operation.
2. The first CE 1.QW pulsc performg a Sturt function, _ R
3. The part weill begin la plavor cecard after a prreer-up delay Try . -
& The part mnst have CF, HICH for a debounce periial Toag Pefore i ~efif « cooisp ponesthey Fadting ddge of CFand paner,”
5.:The second CF LOW pudse, amt CUn eren puelse ihereafler, perforese o * v Syt o
6. Again, e part must Inve CEHICEH for a delwnntce pevied Tyyg lefonr 1 U evegure anetlnr fulling cdge of CL,ithicly semdid sestuart an
operalionr, I:imlllilinu, e peuet 1ol el sl ane inleroad et desess g =7 W b e Uy lune
7 The third CE 1O puilse, mn('rr'rry oelid predse Uereapter, ferlornrs a Rews <o tyupetisag,
S Atany tinze, a TNGIH fervl o '] il stop Hie crrrent frn Sune, 5wt e cdvese comter, asied porver doien (e devier,
14
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