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SENSORS AND TRANSDUCERS IN CONTROL

PORNSAK TEERAWANICHPHOL
APISIT KUPARATANA
SINGTHONG PATTANASETTANON ADVISOR

1980

ABSTRACT

This thesis presents the study of sensors and
tranducers ' the study of infrared remote control
automatic door and ultresonic distance measurement
include utilise in industrial control .

Beginning study property of sensors snd +transducers
their wutilise in <eneral process then built and develope
their circuit for using .

In industrisl process must be controlled to recieve the
good product . By this mean , it must use the sensors and
transducers to detect the signal condition and send it to
control unit .

This thesis presents the study of sensors and
transducers infrared remote s8sutomatic door controller

and ultrasonic distance measurement .
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materials)
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Physical Units Quartz Lithium Barium
property (x-out) sulfate titanate
Density 103Kg/m3 2.65 2.06 5.5
Velocity 103m/s 5.45 5.44 4.49
Acoustic
Impedance 106Kg/m?s| 14.4 11.2 24.7
Young's
Modulus 1019N/m2 7.9 6.1 11.1
Dielectric relative
Constant to vacum 4.517 10.3 1250
Piezoelectric
Constant 10-12pm/v 2.25 16 145
Mechanical r 106 - 450
Quality
Factor curie
Temperature C 575 75 115
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Cc =
<l - LY
Re = leakage resistance V84iUB1TBLRANSA
LY -} i 72 1
UNAIZUATEIUSEIA 1081010 ATTHATUNIUTEU2 N

tnasauan Tasna Waz L iulumnmsumuniuInanr, (Tug29 106-107 )
C{ = ﬂ1U1§ﬂuﬂuﬁan subsequent stage
(load) $ 230V connecting cable
ﬁﬂawuﬁuwunawquazﬂqnuggq TrniAa Eo MAsau
Tan W 16Tan co war 1 srumama 16 Tapn15 10 5ute 128t e

TasTiates  Eo  1eu737nsunas
Eo =  ECc/Cc+C1 (15)
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MM74C925, MM74C926, MM74C927, MM74C928

*

' National
: Semiconductor

MM74C925, MM74C926, MM74C927, MM74C928 4-Digit
Counters with Multiplexed 7-Segment Output Drivers

general description

These CMOS counters consist of 3 4-digit counter, an
internal output latch, NPN output sourcing drivers for
a 7-segment display, and an internal multiplexing
circuitry with four multiplexing outputs. The multi-
plexing circuit has its own freerunning oscillator,
and requires no external clock. The counters advance
on negative edge of clock. A high signal on the Reset
input will reset the counter to zero, and reset the carry-
out low. A low sigral on the Latch Enable input will
tatch the number in the counters into the internal out-
put latches. A high signal on Display Select input will
select the number in the counter to be displayed; a low
level signal on the Display Select will sefect the number
in the output latch to be displayed.

The MM74C925 is a 4-decade counter and has Latch
Enable, Clock and Reset inputs.

The MM74C926 is like the MM74C925 except that it
has a display select and a carry-out used for cascading
counters. The carry-out signal goes high at 6000,
goes back low at 0000,

The MM74C927 is like the MM74C926 except 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 and minutes (i.e., 9:59.9).

The MM74C928 is like the MM74C926 except the most
significant digit divides by 2 rather than 10 and the

carry-out is an overflow indicator which is high at
2000, and it goes back low only when the counter is
reset. Thus, this is a 3 1/2-digit counter,

features

® Wide supply voltage range 3V 1o 6V
8 Guaranteed noise margin v
8 High noise immunity 0.45 Vee typ
® High segment sourcing current 40 mA

@ Ve — 1.6V, Ve = 6V
® internal multiplexing circuitry

design considerations

Segment resistors are desirable to minimize powerd
dissipation and chip heating. The DM75492 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 withouty
segment resistors to full illumination. The user must use |
caution in-this mode however, to prevent overheating of
the device by using too high a supply voltage or by
operating at high ambient temperatures.

The input protection circuitry consists of a series resistor,
and a diode to ground. Thus input signals exceeding
Ve will not be clamped. This input signal should not be
allowed to exceed 15V.

connection diagrams
Dual-In-Line Package
MM74C925

PR PO PO PO PPN TV PO 1

I. g 7 g v O g 0
.

v AR A, fa W
ey
weyns

functional description
Reset — Asynchronous, active high

— High, displays output of counter
Low, displays output of latch

Display Select

Latch Enable — High, flow through conditica

Low, tatch condition

Ciock - Neyative edge sensitive

. Dual-in-Line Plcqu‘l
MM74C926, MM74C927 and MM740928.

4 T e e 0

F 7 r FFTF
. o ete sanes aas e set
it e

v

Segment Output — Current sourcing with 80 mA @

Vour = Vec — 1.6V 1typical.
Also, sink capability = 2 LTTL
loads

Digit Output — Current sourcing with 1 mA @ 4
Vour = 1.75V. Also, sink capa-
bility = 2 LTTL loads

Carry-out — 2 LYTL loads. See carry-out
waveforms,

!

475



absolute maximum ratings (Note 1) -

Gnd — 0.3V 10 Ve +0.3V
Gnd — 0.3V to +15V

Voltage at Any Output Pin
Voltage at Any Input Pin

- R D e AW AN,

- o o g e 2 BAMANL

e .

-

2 o o g2 o B £ RS SO

=3
A0

MM74C925,

B
£ g AL A,

-

S

MM74C926, MM74C927, MM74C928

Operating Yemperature Range (Ta) —40°C to +85°C :
Storage Temperature Range —65°C 10 +150°C
Package Dissipation Refer to Popuax) vs Ta Graph >
Operating V¢ Range 3V to 6V
Vee 6.5V
Lead Temperature (Soldering, 10 seconds) 300°C
dc electrical chara cteristics Min/max limits apply at—40°C < T; < +85°C, unless otherwise noted.
PARAMETER CONDITIONS [ e | Tve [ max | uwits
CMOS TO CMOS |
VNt Logical “1* Input Voltage Vec ™ 5.0v 35
Vino Logical “0"" Input Voltage Vee = B.OV 1.5
)
Vouriny  Logical 17 Output Voltage Vee = 5.0V, lo =—10pA 4.5
{Carry-out and Digit Output
Onty) -
Vouriy  Logical “0" Output Voltage Vee = 5.0V, lo = W0uA N 0.5 v
Ling Logical *'1” Input Current Ve = 5.0V, Vyy = 15V 0.005 1.0 A
lLinioy Logical *'0”" Input Current Vee = 50V, Vin 20V -1.0 -0.005 HA
lee Supply Current Ve = 5.0V, Outputs Open Circuit, 20 1000 bA
Vn = 0OV or 6V
CMOS/LPTTL INTERFACE
Vine Logicat " 1* Input Voltage Vee =475V Vee—1.5 v
Vinig !.ogical “0” Input Voliage Vee =4.75V 0.8
Vousy  Logicat 17 Output Voltage Vee =4.75V, 24 v
{Carry-Out and Digit fo =—360pA
Output Only)
Vourw  Logical "0 Output Voltage Vee =475V, & 0.4 v
Io = 360 uA
OUTPUT DRIVE .
Vout Output Voltage (Segment lout = 65 MA, Ve =5V, T = 25°C Vee-13 v
Sourcing Output) R\ . Ty =100°C Vee—16 | Vec12 v
lour =—80mA.Vec =5V | 12 150°C | Vec2 | Vec14 v
y Ay
Ron / Output Resistance {Segment lour = —65mA, Vec =5V, T = 25°C, 2 Q
* Sourcing Output) : Vel X G T, =100°C 30 40 Q
= -
tour = VM Tee T, = 150°C 35 50 o
Output Resistance {Segment 0.6 0.8 %/°C
OQutput) Temperature Coetficient
lsounce OQutput Source Current Vee =475V, Vour = 1.75V, T; = 150°C -1 -2 mA
{Digit Output)
lgounce Output Source Current Vee = 5V, Vour =0V, Ty = 25°C -1.756 -33 mA
{Carry-out)
1sink Output Sink Current Vee *5V.Vour *Vee. Ty = 25°C 1.75 3.6 mA
(All Outputs) '
8» Thermal Resistance MM74C925 (Note 4) 75 100 ‘o
MM 740926, MM74C927, MM74C928 70 90 ‘cw
Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Opersting

Renge’’ they are not mesnt to jmply that the devices should be operated at those limits. The table of "*Electrical Characteristics'’ provides
conditions for ectual device operation.

Note 2: Cepacitance is guaranteed by periodic testing.

Note 3:. Cpp determines the no load ac power conwmp!i_t_:_n of any CMOS device. For complete axplanation see 54C/74C Family Characteristics
application note, AN-90,

Note 4: ,B‘A messured in free-air with device solderad into printed circuit board.
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MWV 74aC927,
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MW74C

ML ',gzgovgww A
925, MM74CI26,

ac electrical characteristics T,

= 25C, C, = 50 pF, unless otherwise specified

PARAMETER CONDITIONS MIN TYP MAX UNITS

fM,;, Maxsmum Clock Frequency Vee = 50V, T,=25C 2 4 M2z

Square Wave Clock T,% 100 (o} 15 MH2

te e Maximum Clock Rise ot Falt Time Vee = 5.0V 15 us

1 Reset Pulse Width T,=25C 250 100 ns
we ) Vee = 5.0V ' -

T,=100C 320 125 ns

wit Latch Enable Pulse Width T,=26C 250 100 ns

Vee = 5.0V

T,=100C 320 125 "

tgericxagr Clock to Latch Enable Set-Up Time Voo = 5OV T,=25°C 2500 1250 ns

ce T,=100°C 3200 1600 ns

ta Latch Enable to Reset Vee = 5.0V T,=25C 0 -100 ns

Wait Time T,-100°C 0 100 ns

tsgvin ey Reserio Latch Enable Set-Up Time T,=25C 320 160 ns

. Vee = 5.0V )

T, =100 C 4abo 200 ns

fmux Muttiplexing Output Frequency Vee = 5.0V 1000° Hz

Cin Input Capacitance Any Input {(Note 2) 5 pF

typical performance characteristic

Typical Segment Current vs

S

Maximum Power Dissipation

Typical Average Segment
Current vs Segment Resistor

Output Voltage 5 vs Ambient Temperature Value
T ow T T £ uw : I
= v, & 2000 - Vee " SV
g Te8¢C /1,:1501: 3 x Ta=25C
s w0 $ < 100 5 .
3 /\/ | 2 1500 g n Vo =08
5 Y/ e &, 108 MMTACO26 MM 74CH27MMTACS28 s |
Z w = 111 = \ )
i E 170 Fumncas T o
2 5 1o 2
Ll
¥ 0 2w - = Vo |/’\\\\
3 2w b E 3 P~
AL 3 aw z Vori¥
< | Y -
§ . | 5w 1 2
- 3 0 a
s9 4¢o 30 20 0 O S .ap -20 0 20 40 60 30 100 z @ 1 20 30 4 S0 %01
Vour V! Tx - AMBIENT TEMPERATURE ( €) SEGMENT RESISTOR (1}
Note. Vp = Voltage across digit
. . driver.
logic and block diagrams
MM74C825 MM74CS826
atstt O L 6 vee atsE1 O Lo vee
» " 1 0 LG croex i o 125 cooen
L] L) L L] L3 =
- 18
& ale ispeay o 6 g o’
LATCH ¢ ] agir | ap | ewv | asd ., T30 suuect © S 1o
ENABLE LATEn | LATEH | LATCM | LATCH S By LATCH . S Latc | Latew | LaTcH | 1aTCH Ee ALV
3 tnasi O T | Z3 o
f £ 1 Hun SR SO Pl O JiHmox
A 3 3 0 Se o« ) ) 3 [} Ceo 170
Aour O-H b Aor O 2% Yo
Your O :'—' MULTIPLEXER s ' Sou O |; - MULTIPLEXER £ s !
Cow 87-{[: e Ot Covr O771 ost) e 0+
Dous = Ogur OL—| b
owo 04 ono O
MM74C927 . MM74C928
Reser O L6 vee nest1 O 1 Ve
4 4
CARRY U A2 cLock canRy ¥ 34 cLoc!
out O =0 on © -0
5 5. H Yo,
DISPLAY (o € 8 m oisray 8 H N
seueey . —O stLEcy A oy el
wasen o 31 4 g 3 S8 LV TP waten | ouatew |oraren | eaten g v,
ENABLE :; 1 Enant x> 1
is ? ‘ 1 1 zs 7o
ovy ~a ‘out ~a
Sour ; MULTIPLEXER osc H . Your \: MULTIPLEXER 03¢ 2 : !
Cour 8&%'—' § —O Cour e —O01
Dou ) m Bour -
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Segment Output Driver Input Protection
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Common Cathode LED Display

Segment identification
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<CL4027B

$S

CMOS DUAL J-K FLIP-FLOP

p—

FEATURES

¢ Individual Set and Reset Controls

¢ Fully Static Operation

¢ Logic Edge-Clotked Design

¢ 8MHz Toggle Rate @ 10Vdc

¢ Balanced Qutput Drive Current Specifications

DESCRIPTION

The SCL40278B consists of two identical inde-
pendent CMOS J-K master-slave Flip-Flops. The
sCL4027B is useful in performing control, register,
and toggle functions. Logic levels present at the J
end K inputs along with internal self-steering con-
ol the state of each flip-flop; changes in the flip-
flop state ere synchronous with the positive-going
twransition of the Clock pulse. Set and Reset func-
tions are independent of the Clock and are initiated
when & high level signal is present at either the Set
or Reset input..

CONNECTION DIAGRAM
(all packages)
vpp Q7 Tp €Ly Ry K3 J1 Sy
i L1 | | { |
16 15 14 13 12 1 10 9
SCL4027B

1 2 3 4 5 6 1

8
T ] 1 ] | | | |
Q, Q; CLp Ry Kz J2 S2 Vss

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

RECOMMENDED OPERATING CONDITIONS
For maximum reliability: .
DC Supply Voltage Vpp-Vss 3te15 Vde

. Operating Temperature TA
C, D, F, H Device
£ Device

55t0+125 ©C
40t0+85 ©C

TRUTH TABLE

WHERE 1 = HIGH LEVEL

0= LOW LEVEL

A_LEVEL CHANGE
% - DON'T CARE

“®.1,.3 REFERS TO THE INTERVAL

PRIOR TO THE POSITIVE CLOCK
PULSE TRANSITION

-

-ty REFERS TO THE TIME INTER-
vaL AFTER THE POSITIVE

CLOCK PULSE TRANSITION

@, ; INPUTS tt, OUTPUTS
cLA |J [k ]|s|r|alc]B
_/ jil|xjojojolt]0
_/ |x|olojo]1]|1]|0
_/ |o|{xlojojojo]|1
_/ |x|1]oloj1]ofn
\_{x{xjolo|x (No Change)
x Ix|xl1]oix}1]o

x |x|x|oji[x]|of1

x ixIx|1la]x]1}?

LOGIC DIAGRAM (one of two Flip-Flops)

BLOCK DIAGRAM

CL———

v s
" " ©
[rpp——]

' 1) T
€LOCR = 35,
arsgr, ——

o

” L,
« —.—:ﬂ rry I : 5
td

a(su,_.-——-j l’
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SCL4027B
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS /-? A
2 ®, 2
' PARAMETER Voo | conpITions | TLow MO0 Tuigk”__| ynits
. (vde) Min, | Max. | Min. | Typ. | Max. | Min, | Max.
QUIESCENT DEVICE oo :
CURRENT 5 |Vin=Vss or Vpp - 1.0 - |0.0051 1.0 - 30 |p¢Ade
10 | Al valid input - 2.0 - 10.01 2.0 - 60
15 |combinations - 4.0 — 10.02 4.0 - 120

NOTES: ! Remaining Static Electrical Characteristics are Hsted under “SCLA000B Series Family Specifications”.

TLow = -55°C for €, D, F, H device.
= -40°C for E device.

Thigw = +125°C for C, D, F, H device.
=+ 85°C for E device.

3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

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

¥

Voo i
PARAMETER I (vae) [ Min. L Typ. | Max. I Units
CLOCKED OPERATION .
PROPAGATION DELAY TIME " toLm. trrt 5 - 175 350 ns
10 - 80 160 .
15 = 60 120
OUTPUT TRANSITION TIME by Lo, tTHL 5 - 100 200 ns
10 - 50 100
15 — 40 80
MINIMUM CLOCK PULSE WIDTH PWe 5 - 165 330 ng
. - 10 - 60 120
15 - 50 100
MAXIMUM CLOCK FREQUENCY fer 5 1.5 30 - MHz *
10 4.0 8.0 -
15 5.0 10
MAXIMUM CLOCK RISE AND FALL TIME? | 5 15 - - us
10 5 - -
15 3 - -
MINIMUM SETUP TIME AN 5 [3 100 200 ns ’
10 - 50 100
15 40 80
MINIMUM HOLD TIME R 5 - -25 0 ns
10 - -10 0
15 - -5 0
SET AND RESET OPERATION
PROPAGATIQN DELAY TIME N
StoQ, R0 Q ey 5 - 150 300 ]
10 - 70 140
15 - 55 110
MINIMUM SET AND RESET PULSE WIDTH PWs.PWR 5 - 100 200 ns
_ 10 - 50 100
. 15 - 40 80
SET AND RESET REMOVAL TIME trem 5 - 0 25 ns
10 - 0 10
15 — 0 5
f ! When units are cascaded, the maximum rise and fali times of the clock input should be equal 10 or
fess than the transition times of the dats outputs driving data inputs, plus the propagation delay of
N e the output driving stage for the output capacitive load. *
Ves. DRAIN VOLYAGE (¥idc) 50
20 -18 -16 -14 12 -10 8 6.4 -2 O LI
20 -18 2 L g 45 Ve = 15 Vi
Ves™=5 Vee S & T 0
i 7 $imma
"/ (=]
Voo =-10 Ve T A7 T E g 0
20 % g 5 7 Vos = 10 Voc
Vi 25 2 2 2
3 4 A
30 2 =1 77
, x5 S 10144 .
Ve =15 Vs _L<T] <0 £ sppd {Va=sVe T, 25° €+
{ T, =25 Co 45 1 1 '
I l [ 4‘ f - 0 2 6 8 10 12 ¢ 16 W8 20
-50 ) Vos. DRAIN VOLTAGE (Véc)

Typical P-Channel

Source Current Characteristics —

114

Typical N-Channel
Sink Current Characteristics
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SCI;4020AB

CMOS
14-STAGE BINARY COUNTER

FEATURES

14 Fully Static Stages

Buffered Outputs Available from 12 Stages
Common Reset Line

8MHz Counting Rate @ 10Vdc

All Inputs Buffered

DESCRIPTION

The SCLA4020AB 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 8
high level on the Reset input. The counter is 8d-
vanced one count on the negative-going transition
of each input pulse. Isolation from external noise
and the effects of loading is provided by output
buffering.

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

CONNECTION DIAGRAM
{all packages)

Vpp Q11010 @8 @9 R CL O1
| ] | | | ] |
16 15 14 13 12 11 10 9
SCL4020AB
1 2 3 4 5 6 7 8
| | | b 1 1
Q12 Q13 014 Q6 Q5 Q7 Q4 Vsg

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 3t015 Vde
TRUTH TABLE Operating Temperature Ta
C, D, F, H Device -55t0+125 ©OC
CLOCK RESET OUTP'UT STATE‘ E Device 40 t0 +85 OC
N a 0 No Change
dva t t
—~| o e
)& 1 All Outputs are low
X = Don’t Care
{
o NS
1.0GIC DIAGRAM
[48. - ] o o 0% 06 07 D0 09 OO O o2 on e
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SCL4020

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS r

° 2
PARAMETER Voo | conpITIONS | TLOW BC _THIBH” | ynits
(Vde Mib. | Max. | Min. | Typ. | Max. | Min. | Max,
GUIESCENT DEVICE CURRENTion| 6 [Vim=VssorVoo| — | 5 | — |008| 5 | — | 150 luAde
10 |All valid input - 10 - 0.1 10 - 300
15 jcombinations - 15 — 0.2 20 - 600
OUTPUT HIGH (SOURCE) oH
CURRENT
C, D, F, H device 5 {Von =4.68V -0.15 - |-0.12 |-05 - {-0.08 -  |mAdc
10 |Vou =8.5V -0.37 - [-03 }-1.15 -~ 1-0.21 -
15 |Vou =13.5V -1.25 - |-1.0 |45 - {-0.69 -
Vin=Vss or Vop
E device . 6 |Von =4.6V ~0.14 - |-0.12 |-0.5 - [-0.10 - |mAdc
10 [Von = 8.5V -0.35 - [-0.3 |-1.16 - |-0.25 -
15 {Von = 13.5V -1.2 - |-1.0 |45 -~ {-0.85 |- —
. Vin=Vss of Voo
OUTPUT LOW (SINK) oL
CURRENT .
C, D, F,Hdevice - 5 |Vor =04V 0.15 - 0.12 | 0.5 - 0.08 — |mAdc
i 10 {VoL = 0.5V 0.37 - 03 1.0 - 0.21 -
15 VoL = 1.5V 125| - |10 {58 | — |o69] -
Vin=Vss or Voo
E device 5 VoL =04V 014 — |012 {05 —- | 010} =~ |mAdc
10 [Vop =05V 035 -~ 03 1.0 - 0.25 -
15 (VoL = 1.5V 1.2 - 1.0 5.8 - 0.85 -
Vin=Vss of Voo ’ .

NOTES: ' Remaining Static Electrical Characteristics are listed under “SCL400D0B Series Family Specifications”.
2 T ow = -55°C for C, D, F, H device.
= -40°C for E device.
Trign = +125°C for C, D, F, H device,
=+ 85°C for E device. ¢

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

PARAMETER ! (‘\//gg) l Min. i Tye. I Max. | Units
CLOCKED OPERATION
PROPAGATION DELAY TIME
Clock to Q1 tpLHe tPHL 5 - 200 400 ns
10 - 100 200
15 ~ 80 160
Q;toQ; +1 toLH, toHL 5 - 150 300 ns
10 = 75 150
15 o 60 120
OUTPUT TRANSITION TIME e L Y 5 - 180 360 ns
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWeL 3 - 100 200 ns
10 - ~| - 50 | =100
15 - 40 80
MAXIMUM CLOCK FREQUENCY for 5 20 a0 | - MH2
10 4.0 8 -
15 5 10 -
MAXIMUM CLOCK RISE AND FALL TIME [ 5 15 - - s
: 10 15 - -
15 5 - -
RESET OPERATION
PROPAGATION DELAY TIME temL 5 - 300 600 ns
10 - 150 300
15 - 120 240
MINIMUM RESET PULSE WIDTH  pwa 5 - ] 150 300 ns
10 - 75 150
15 - 60 120
RESET REMOVAL TIME trarn 5 - 250 500 ns
10 - 125 250
15 - 100 200




SCL4020AB
Vos, DRAIN VOLTAGE (Vdc) -
20 18 16 414 12 -10 8 6.4 2o 0 _
T T J—%7) 3
Ves =5 Vic] S £,
} -10 g
o = Vs = 15 Vde
Ves=-10 V4 5 2 g 12 =
! 20 = € 10
— o 3 /
Vs =—15 Vdc 255 =z 8} Voo = 10 Vic
= E 6 A : — +
E: g, —
% 2,4 Vo = 5 Vit T,=125C
Ta=307 = 0 6 8 0 12 14 16 18
Vs, DRAIN VOLTAGE (Vdc)

20

Typical P-Channe!
Source Current Characteristics

Typical N-Channel
Sink Current Characteristics

TIMING DIAGRAM

Raset > aml

8 16 32 64 128 256 512 1024 2048 4096 8192 16,384
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National -
2 Semiconductor

MM54C00/MM74C00 Quad 2-Input NAND Gate
MM54C02/MM74C02 Quad 2-Input NOR Gate

MM54C04/MM74C04 Hex Inverter
MM54C10/MM74C10 Triple 3-Input NAND Gate
MM54C20/MM74C20 Dual 4-Input NAND Gate

general description

These logic gates employ complementary MOS
{CMOS) to achieve wide power supply operating
range, low power consumption, high noise im-
munity and symmetric controlled rise and fall
times. With features such as this the 54C/74C
logic family is close to ideal for use in digital
systems. Function and pin out compatibility with
series 54/74 devices minimizes design time for
those designers already familiar with the standard
54/74 logic family.

features

® Wide supply voltage range 3.0V to 15V
= Guaranteed noise margin 1.0V
® High noise immunity ° 0.45 Ve typ.
2 | ow power .

consumption 10 nW/pachage typ.

All inputs are protected from damage due to s Low power fan out of 2
static discharge by diode clamps to Vee and GND. TTL compatibility driving 74L
connection diagrams
MMB5A4C00/MM74C00 MM54C02/MM74C02 MMS54C04/MM74C04
v, : v, Vee
ffa [3 2 jnqegs s jvca B2 g1 oo s s L L L A L L L
ERREA o L]
vl T T s I I N R h e hlads s
GNRD GND GND
TOP VIEW TOP VIEW TOP VIEW
1
MMS4C10/MM74C10 MM54C20/MM74C20
Vee Ve
WO 12 n qw g8 s M3 2 g 10 g9 s

vl 4l Ts 05 Dy
0P VIEW

T

RENERD
TOP ViEW

7
GND

0ZIOVLWIN/0ZOYSAI °
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- MM54C04/MM74C04, MM54C10/MM74C10, MM54C20/MM74C20

MM54C00/MM74C00, MM54C02/MM74C02

absolute maximum ratings

Voltage at Any Pin
Operating Temperature Range
54C
74C
Storage Temperature Range
Operating V¢ Range
Maximum Ve Voltage
Package Dissipation

Lead Temperature {Soldering, 10 seconds}

{Note 1)
—0.3V to Ve +

0.3v

—55°Clto +125°C
~40°C to +85°C
—65°C 1o +150°C
3.0V to 15V

18V

500 mwW

dc electrical characteristics
Min/max limits apply across the guaranteed temperature range unless otperwise noted.

300°C

PARAMETER f CONDITIONS 1 MIN l TYP MAX l UNITS

CMOS TO CMOS

Logical 1 Input Voltage (V) Vee = 5.0V 35 v
Vee = 10V B.0 v

Logical 0" Input Voltage {V,n1) Vee *® 5.0V 1.6 v
Vee * 10V : 2.0 v

Logical “1” Output Voltage (Vourin) Vee = 5.0V, lg = —104A a5 v
Vee = 10V, Ig = -10pA 9.0 v

Logical 0" Output Voltage (Vouy i) Vee = 5.0V, 1p = 110pA 0.5 v
Vee = 10V, Ig = +10pA 1.0 v

Logical 1" input Current {l;yy) Vee = 15V, Viy = 15V 0.005 1.0 MA

Logical 0" Input Current (lng)) Vee ®= 15V, Vi = OV -1.0 -0.005 HA

Supply Current {lce) Vee = 15V J 0.01 15 wA

LOW POWER TO CMOS

Logical “1* input Voltage (Vinen) 64C, Voo = 4.5V Vee =15 v
74C, Vec = 4.75V Vee - 15 v

Logical “C” Input Voltage (Vinio) 54C, Vee = 4.5V 08 v
74C, Voo = 4.75V. 08 v

Logical “'1** Output Vottage (Vo yur(y) B4C, Voc =4.5V, 15 = -10¢A 44 v
74C, Ve = 4.75V,1g = 100A 44 v

Logical “0” Output Voltage {(Vour i} B54C, Vg =4.5V. 1 = 410uA 0.4 v
74T, Ve = 4.75V, 1g = + 10A 04 v

CMOS TO LOW POWER

Logical “1” input Voltage V1)) B4C, Ve = 4.5V 40 v
74C, Ve =4 75V 4.0 v

Logical “0’* fnput Voltage (Vnig) 54C, Vee = 4.5V 1.0 v
74C, Ve = 4.75V 1.0 v

Logical “’V’ Qutput Voltage (Vour(n} 54C, Ve =45V, I = -360pA 24 v
74C, Vee = 4.75V, Ig = - 360pA 2.4 v

Logical 0" Output Voltage {Voyt ! 54C, Ve = 4.5V, 1 = 360pA 0.4 v
74C, Vee = 4.75, 15 = 360uA e v

OUTPUT DRIVE {See 54C/74C Family Characteristics Data Sheet}

Output Source Current (lgoynce! Vee = S0V, Vi = OV -1.75 mA
Ta = 25°C. Vouy » OV

Output Source Current {lgounce ) Vee = 10V, Vigig = OV ~8.0 A
Ta = 25°C, Vpuv = OV°

Output Sink Current (lgyy ) Vee = 50V, Vg ~ 50V 1.75 mA

" Ta = 25°C, Vour = Vee

Output Smk Current {lgyy! Vee * 10V, Vi = 10V 8.0 mA

Ta = 25°C. Vour » Vee

24
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ac electrical ‘characteristics

fu= 25°C, C, =50 pF, unless otherwise specified. ,

PARAMETER | CONDITIONS ‘ MIN l TYP ‘ MAX UNITS

MM54C00/MM?24C00, MM5AC02/MM74C02, MMSAC04/MM74C04
Piopagation Delay Time 10 Logical Vee'= 5.0V 50 90 fns
=1 or 0" (tgq) Vee = 1OV 30 60 ns
tapui-Eapacitance {Cin) {Note 2} 6.0 oF
Power Disuipation Capacitance (Copt {Note 3) Per Gate or Inverter 12 of
MMS4C10/MM74C10
Propagation Detay Tune.to Logical Vee * I5.0V 60 100 ns
“1" or "0 (1gq) Vee = 10V 35 70 ns
Input Capacitance Cix) (Note 2} 7.0 pf
Power Dussipation Capacitance {Cep) (Note 3) Per Gate 18 . pF
MM54C20/MM74C20
Propagation Delay Time 10 Logicat Vee = 5.0V . 70 115 ns
“1" ot 0" {tpal Vee * 1OV 40 80 ns
Input Capacitance {Cyne! {Note 2) 9 pF
Power Dissipation Capacitance (Cep} {Note 3) Per Gate 30 ! pF

Note 1: “‘Absolute Maximum Ratings’’ are those values beyond which the

table of “"Electricat Characteristics’” prowides conditions fot actual device operation.

Note 2: Capacitance is guaranteed by periodic testing.
Note 3: Cpp deterrmines the no load ac povser consumpton of any CMOS device.

Family Characteristics application note — AN-80

typical performance characteristics

Gate Transfer Characteristics

Guaranteed Noise Margin
Over Temperatura vs Voo

15V
CUARANTEED QUTPYT “1"LEVEL } 138
Vour (1€ INPUTS * Ve (0) 128
Vi (D
p<]
- o
> >
- s oan
H T o5 PP CUARANIEED OUTPUT D LEVEL
> 4 Vour (01 @ INPUTS » Ve (1}
+ -t ~
/ Vi (0} 3
145t == 18
045
i
asov RUS "y
Vi Vi Vee
Propagstion Dslay vs Propagation Delay vs
Ambisnt Temperature Ambient Temperature
MMS4C00/MM74C00, MMS54CO0/MM74C00,
MM54C02/MM74C02, MME?SCDZIMM74002,
FAM54C04/MMT74C04 MMBE4C04/MM74C04
14 T T ] —rTT
| Vec o S8V | Vec o V0V -
. SEE AC TEST CtRCUNT . SE§ AL TEST CIRCUIT
T ® P e d Ty
> | »
: - = :
u | | 1 gt =s0f 1 =
g J/ 2
" o
s il s
- XL s
a« 4 o -
- gt =11 -
o oot l -}
Eon . H
+ [}
—§0 -25 0 25 80 T6 100125 - a0 2 W NE 125

AMBIENT TEMPERATURE T}

AMBIENT TEMPLRATURE °C}

safety of the dew
tor “Operating Temperature Range’’ they are not meant 10 1mply that the devices should

ce cannot be guuameed. Except
be operated at these limits. The

x

For complete explanation see 54C/74C

POWER DISSIPATION PER GATE L)

1,4 - PROPAGATION DELAY TIME {m)

10

Power Dissipation vs Frequency

MMS5AC00/MM74C00,
MMS54C02/MM748C02,
MMS4C04/MM74C04

tent

SEwIA BaSPATION SR

emin gIvICIS A GivIR
Moo ¢

Gl

AT LD
PUT FREQUENCY (M2}

1w

Propagation Delay Time vs
Load Capsacitance
MMSAC00/MM74C00,
MM54C02/MM74C02,
MMSAC04/MM74C04

4 Tao B
(- Ve © 38V
V1

4—cIRcwIT
i

——set Al‘,ﬂﬂj

VA

/7 1

1 ] n ®
€L - LDAD CAPACITANCE (pf)

|
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MM54C00/MM74C00. MM54C02/MM74C02 , MM54C04/MM74C04, MMS54C10/MM74C10, MM54C20/MM74C20

typical performance characteristics {con’t)

Ape ~ PROPAGATION DELAY TIME {ns)

switching

3
Propagation Delay Time vs Propagation Delay Time vs
Load Capacitance Load Capacitance
MMS54C 10/MM74C10 MMS54C20/MMT74C20
150 Ty - 150 S
dt. +25°C 3 Ta-25°C
Voo =30V L4 stx AC TEST CIREUTT g ‘szucusrcmcun-l
I
I
o A R R
y Voo * 5.0_14 z [] 1
} i =z |- vee =50V
¥ | T T -
| vl = Ve = 10V ]_fet]
50 p Vec * 10V 2] S o H L et
P L N -
a - e o] H - L]
S [ Vec = 15V - - VecetsVi [ 111
111 - 1itd
1T 4 17
[ 80 100 150 1 50 190 50

€, ~ LOAD CAPACITANCE {pF)

time waveforms and ac test circuits

e

CMOS to CMOS

NOTE: DELAYS MEASURED WITH INPUT L, 1 <M

¢, —LOAD CAPACITANCE (3F)
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Semiconductor

MM54C08/MM74C08 Quad 2-Input AND Gate
MM54C86/MM74C86 Quad 2-Input

EXCLUSIVE-OR Gate

general description

Employing complementary MOS (CMOS) transis-
tors to achieve wide power supply operating range,
low power consumption and high noise margin
these gates provide basic functions used in the
implementation of digital integrated circuit systerns.
The N and P-channel enhancement mode transis-
tors provide a symmetrical circuit with output
swing essentiatly equal to the supply voltage. No
dc power other than that caused by leakage
current is consumed during static condition. All
inputs are protected from damage due to static
discharge by_diode clamps to Vce and GND.

features -
8 Wide supply voltage range 3.0V 1o 15V
@ Guaranteed noise margin 1.0V
= High noise immunity 0.45 Ve typ
s | ow power fan out of 2

TTL compatibility driving 74L
= Low power consumption 10 nW/package typ

s The MM54CBS/MM74C86 follows the MM54L.86
/MM74L8B6 pinout
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‘ connection diagrams

MM54C08/MM74C08
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truth tables

MM54C08/MM74C08
INPUTS OUTPUT
A B Y
. Lt .\t L
L H L
H L L
H H H
H = High Level L= Low tevel

MMS4C86/MM74C86
Vee o " o ” » n
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a

<

' l 1 I ] 4 s ll Il
W " " ™ n n cup
Tor vitw

MMS5A4CB6/MM74C86
QUTPUTS

INPUTS
A B Y

rr Ixr

L
H
H
L

T xTrr

et S o e = 25 5L

-
3

= e

S

by o Bt 2

e g

o aawas

b

24



absolute maximum ratings (Note 1)

- Voltage at Any Pin

~0.3V to Ve +0.3V
Operating Temperature Range 1

MM54C08, MM54C86 ~55°C to +125°C
MM74C08, MM74C86 —40°C to +85°C
Storage Temperature Range ~65°C to +160°C
Package Dissipation 500 mwW
Operating V¢ Range 3.0V to 16V

Absolute Maximum Ve 18V
Lead Temperature (Soldering, 10 seconds) 300°C

dc electrical characteristics
Min/max limits apply across temperature range, unless otherwise noted.

MM54C0O8/MM74C08, MM54C86/MM74C86

PARAMETER l ) CONDITIONS l MIN J TYP MAX I UNITS

CMOS TO CMOS

Logica! “’1** Input Voltage {Vin () Vee = 5.0V 3.5 v
Vee = 10V 8.0 v

Logical “0" Input Voltage (V ng)) Vee = 5.0V 1.5 v
Vee = 10V v 20 v

Logical "'1” Output Voltage Vee = 5.0V, 1g = -10uA 45 v

WNVourm) i Yee ® 10V, lg = ~10uA 9.0 v

Logice! “'0” Output Voltage Vee = 5.0V, Ig = +10uA 0.5 v

(Vourio) Vee = 10V, 1g = +10uA 1.0 v

Logical 1" Input Current tiea} Vec = 15V, Vi = 15V 0.005 e #A

Logical 0" Input Current {1,y o1} Vee = 15V, Vi = OV -1'0 -0.005 . uA

Supply Current {lec) Vee = 15V 0.01 15 HA

CMOS/LPTTL INTERFACE

. Logical ““1** Inpul Volitage {Vin (1)) 54C, Ve = 4.5V Yee 15 v

74C, Ve = 4.75V Veem 1.5 v

Logical “'0" Input Voltage {Vyy o) 84C, Vee = 4.5V . 08 \Y
74C, Ve = 4.75V 08 v

’ I3

Logical ~*1* QOutpuit Voltage 54C, Ve = 4.5V, o = -3600A 24 N v

Vourm! 74L, Vee = 4.75V, 1o = -360pA 2.4 v

Logical 0" Output Voltage 84C, Ve = 4.5V, Ip = ¢+360pA 04 v

Vour ) 74C, Vee = 4.75V, 1o = +360pA 04 v

OUTPUT DRIVE (See 54C/74C Family Characteristics Dats Sheet}

Qutput Source Current Ygounce Vee * 5.0V, Vouy = OV 1.75 -3.3 . mA

{P-Channel) Tac=25°C

Qutput Source Curtent {igoynce ! Vee = 10V, Vg = OV -80 -18 mA

{P-Channel} 1. 25C

Output Sink Current {lguy } Vee = 5.0V, Vgyr = Vee 1.75 36 mA

(N-Channel) Ta*25°C

Output Sink Current llguex ) Vee = 10V, Vour * Vee T 8o 16 mA

{N-Channel) Ta = 25°C

25
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ac electrical characteristics
(MM54C'08/MM74C08) Ta = 25°C, C_ = 50 pF, unless otherwise specified.

3
PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical Vee = 5.0V 80 140 g
1" o1 *0" (tpg) Vee ® 10V 40, 70 s
Input Capacitance (Cin) Noite 2 5.0 pF
Power Dissipation Capacitance {Con) Note 3 Per Gate 14 pF
ac electrical characteristics .
(MM54CBBIMM74086) Ta = 25°C, C = 50 pF, unless otherwise specified
PABAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical Vee = 5.0V 10 185 ns
1" or “0" {10} Vee = W0V 50 90 ns
Input Capacitance (Cin) Note 2 / 50 pF
Power Dissipation Capacitance {Coq) Note 3 Per Gate 20 pF‘

Note 1: ~Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed.
Except for “Operating Range'’ they sre not meant to impty that the devices shoutld be operated at these limits. The table

‘of *Electrical Characteristics’’ provides conditions for actua) device operation.
Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load ac power consumption of any CMOS device. For complete explanation see 54C/74C

Family Characteristics application note, AN-90,

typical performance characteristics

Propagation Delay Time vs Propagation Delay Time vs
Load Cspacitance Losd Capacitance
MM54C08/MM74C08 ! MM54C86/MM74C86
. 150 150
3 Ta=25C % ERTY H/l,ﬂ
¥ [ SEL AC TEST CIRCUIT I il !
¥ | sy A H Vee * 5.0V 4+
o Vea = 30V 124 =
% >
< 00 pul < 10 o
: M VS AN wn
= 4 ! ] Vee = 10V -
g P Vee = 10V - % “
e A2 ] - =
) < s = ol == g W = —
! g M = 2 4 Vee * 15V
i bt | Ve = 15V . i
. ! 2 e, 19 3 RN
N T 1T
[} ) 100 150 ‘o 50 100 150
"€, - LOAD CAPACITANCE {pF) LOAD CAPACITANCE (pF)
ac test circuit switching time waveforms
Vi Vour
C, *50pF

T

HOTE: DELAYS MEASURED WITHINPUT ¢, 1, = 20ms

ov
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2
54147 /T4147T 10-Line Decimal to 4-Line BCD Priority Encoder
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package | . Packasge Package . Package
Deavice Type Davice Type Davice Type Device Type Device Type
e eI Micr e TR MIcE dadrarames e CTrTmcr Pe TR MG
TI ) 4| SNS414? J0y W
s SNTALS 147 N SNTAL4T JOND | ™
-
FAIRCHILD ~
MOTOROLA -
* OM54147
NS C B OM74147 [
—
PHILIPS N T —
P
SIGNETICS T " t—~
SIEMENS -
FUJITSU —~
HITACHI Ro7ara PO ]
i
MITSUBISHI - i o
NEC —
TOSHIBA
Electrical Characteristics . -
SN54L.S147/SN74LS147 Function Table
absolute maximum ratings over operating free-air temperaturs range "147
Suopty voitags, Voo 1V | Operating free-ar | SNSIG | —55C 1o 125°C INPUTS OUTPUTS
Input_voltage 7V _!temperatre range  [swiais] oc w70 12 3 5 6 7 8 9 |/0 C 8 A
Storage temperaturs range —65C to 150°C H H H H H H H H R H H H H
recommended operating conditions X X X X X X X X L JL H H L
X X X X X X X L H!L H H H
SN54LS 147 EXRZICTE SN X X X X X X L HH|H L L L
MIN  NOM MAX | MIN  NOM MAX X X X X X L HHHIH L L H
Supoty voltage, Voo 4.5 5 5.5]4.75 5 $.25 v X X X X L H H H H H L H L
High-lavet output current,igy — 400 —400] zA X X X L HHHHH H L H H
Low-lavel output current. lgp 4 8| mA X X L H H H HHH|HHL L
Operating free-aw temperaturs. T 4 =55 128 9 00 ' X L HH HHHHH H H L H
electrical characteristics over recommended operating L HHHHHHMHHIH HH L
freo-air -loﬂerntun range
PARAMETER ™ B TEST CONDITIONS| | MIN TYP 3 MAX]UNIT T O R [0 et X=Wrompag]
Vi High-laval input voltage 2 v . 4
Vi Low-lavel nput voltage v Functional Block Diagram
Vi Input clamp voltage VEo™=MIN, 1= —-)8mA —1.5f V
Veo=MIN, V=2V, "
Vou  High-level output voitage Vi =0.8.  1gn=—t004A 2.7 % ~ P ——
o VCo=MIN, V=2V,
VoL  Low-level cutput voitags Vi =0.8v.  lgp =8mA 0.35  0.5) Vv . § N -
Iy It qurent 3t maumum it vdage | Voo =MAX, V=TV 0.1 mA P A
. High-levei Any input - b &
W input_current sxcept 9 Voo =MAX. Vi=2.Tv el e " x.'_’¢
Low-level Any input M - _
e opot current except 0 Voo =MAX, V)=0.4V 0.4| ma
lgg _ Short-cirowt output current o | Voo =MAX ~20 =100 | mA .-"—'4}—&[“
Voc=MAX, | Condition | 1270 mA g®
lcc  Suply curent See Note [ Condition 2 0 17| mA - o
tPLH Imghase  [Veg=5V. 12 18 s ¥
toHL from Any to Any output WAVE- | arpt Tasnse IPE T ns ’_—
oL FORM  [Owotstess | Cy =I%F, 23 o
torL from Any to Any output it AL = 2@ m 53 ns .
Pin Assignment (Top View) - L
; vieyrs LY [ ®
@ outaut uTmuT ‘l ¢
Veo o ST T Y
L] 1] " 9 ” n w ’ 7]
S ) |
o b ] 1 0 0
L] ;—D‘_'
4 a * ° '
] 4 L ] < L]
s ,T T ‘T T T ? T *147 10-LUNE-TO-4 PRIORITY ENCODER
e 5 0 B 2\ B ;s GNO
N WPuTS ouTPyTS NOTE: 1gg (condition 1} 1s measured with input 7 grounded, other inputs and outputs open:
positive logic: see function tabte Igg (condition 2) is measured with aif inputs and outputs open.
NC-No internal connection
tFor conditions shown as MIN or MAX,use the appropriale vaive fisd under operating for the device type. -

BAll typical values are at Vog=5V, TA=257C.

*Not more than one output should be shorted at a time.
¥1p ) mpropagstion delay time, low-to-high-tevet output

s
i

tPHL =propagation delay time, high-to-low-level output

“
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SCL4093B Preliminary

CMOS

FEATURES

Schmitt Trigger Action on each Input with no
External Components

" Quad 2-Input NAND Configuration
Noise Immunity Greater than 50%
No Limit on Input Rise and Fall Times
Balanced Output Drive Current Specifications

* S 0 o

DESCRIPTION

The SCL4093B consists of four Schmitt
trigger circuits. Each 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 (V). This device is useful in high-noise
environmentg and in wave and pulse shapers and
multivibrators.

LOG!IC DIAGRAM

QUAD SCHMITT TRIGGER

CONNECTION DIAGRAM
(all packages)
Vpp 4A 4B 4Y 3Y 3A 3B
l | | L1 | L
14 13 12-11 10 9 8
SCL4093B
1 2 3 4 5 § 7
13 | I I ! I !
1A 1B 1Y 2Y 2A 2B Vgg

Add suffix for package:

C  14-pin Cerdip

D 14-pin Ceramic

E 14-pin Epoxy

F  14-pin Flat

H Chip .

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

2G>0

* Ali inputs protected by
Standard Protection Network-

204

DC Supply Voitage

Operating Temperature

C, D, F, H Device
E Device

VoD - Vss

3to 16 Vdc

Ta
-551t0 +125 OC,
40to+85 ©C

BLOCK DIAGRAM

1A —Y

2y

Vpp

L]
1B —3% 2 4 ’
1y —3 12 4B -

L 4y

Vss

2A —’@ 12— 3y
28 = ' 3A
. i ag

Y = AB

-

o
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P4 SCLA093B (Preliminary)
ELECTRICAL CHARACTERISTICS . 1
STATIC CHARACTERISTICS -3
— F) ° 2
PARAMETER + Voo | conpiTiONs |Ttow 5 C THIGH | ypirs
(vde) Min, | Max. | Min. | Typ. | Max. [ Min. | Max.
QUIESCENT DEVICE oo s )
CURRENT, 5 |Viy=VggorVpp| — | 0.05 — 10.0005{ 0.05 - | 1.5 |pAdc
. 10 jAll valid input - 10.10 - {0.001 |0.10 -~ 13.0
15 [combinations - 10.20 — [0.002 {0.20 - |6.0
POSITIVE TRIGGER Ve
THRESHOLD VOLTAGE Mol 5 3 typ 2.9typ 2.9 typ Vdc
10 59 1typ 59 typ 5.9 typ
15 8.9 typ 8.9 typ 8.9 typ
NEGATIVE TRIGGER Vi -
THRESHOLD VOLTAGE IVl 5 2.6typ 2.3typ 21typ {Vdc
10 4 typ 3.9 typ 3.8 typ
15 5.5 typ 54 typ 5.3 typ
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCLA4000B Series Family Specifications”.
? T ow =-55°C for C, D, F, H device.
= -40°C for E device.
Trign = +125°C for C, D, F, H device.
=+ 85°C for E device.
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.
DYNAMIC CHARACTERISTICS (C_ =50pF, T4 = 25°C)
Voo . j o
PARAMETER vae) Min. Typ. Max. Units
PROPAGATION DELAY TIME toL 1o tPHL 5 — 300 600 ns
10 - 150 300
15 - 120 240 A
OUTPUT TRANSITION TIME T LH ST HL 5 - 100 200 ns
10 - 50 100
15 — 40 80
Vos. DRAIN VOLTAGE (Vdc) 50 I T I
<20 -18 -16 -14 -12 -1'0 -? -? 4 2 0 E 45 Ve, = 15 Vic
=-5 Vg 5 = £ 40
JVGSJ - A a0 ¥ £ 35 4
T 1 / -] 13 30 4
Ve = =10 Vdc 7 ;: g g »
. = 4 -25 o g2 7 Voo =10 Ve
25 8 =
30 B = 18 Vi V/
L ol 35 = S 10 44 -
Vs = =15 Vit —<] 40 B 3 s /A Tva=sva 1,=25°C
{ To=zsc 45 8 e T
] ] l Al—l -~ 0 2 4 & 8 10 12 W4 16 18 22
-50 Ve, DRAIN VOLTAGE (Vdc)
e |
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
L4
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SCL4093B (Preliminary)
Yoo
vor Vin
VoL \un
-
ORIVER LOAD
Yoo ; ouTPUT IneuT
_______ tNARAC'[.MC CHARACTERIS T
Yo v, Voo
| L 3 / Vor
1 van LOGIC "¢°
v, N Yu VeV ouTPUTY
T AEGION
| . R e eV MAX) e
ve
vy b e e vy (M) e d
( v v LOGIC "0 LOGIC D'
N d ouTPUT NPT
l[GION; v REGI1ON
. ot_v,
SS
VML TV (MAXT - vo B vy tMax)
. Vit Yy IMIN) - VOH ™V LHIN)
Definition of Vp,Vy and V. Transfer characteristic Input and output characteristics.
of 1 of 4 gates. .
INBOBERRASAENAERRE 1T a7 b
T 11 14
AusiENT TEMPERsTURE (o125 cHEHFHHH J;‘,;iu}ji{’jéé;{ ,"' ;s}v}} 1 ? a7 % I
suppLY voiTace (vopleis v HHFFHHHHHHHH ' 7 A t B
EOME D EW - 1 i 1 b T
SORARRE] H 1 T I3 T 3
- H I q 1 > T H v H
112503 Y H | 1 4 tHiF v 1H
;o % H :9 o T iR "E
by - " { - - g 1T e
w10 . H! e b4 n i T
- = < + 3
= 1 = " s 1 H
43 b 0 & ] ) ALY V1O .
o f .
> 29 < H 3 > 4 4 - — H
[ 4 -+ H 5 + eCeme | ALL OTHER T7]
£ H I H 2 . £ . e, | Pacmace 11
; &0 11 055 2 9 a LT INPUTS 3::
o H 1 = i = Tovpp 43
] 1 1141 +44
25 1 . 4 f Faas;
“HR 1417 1 1 3 § O B 1
117 T T o H it ¥ T HHHT
© 23 [ 0 [ o 10 "
INPUT VOLTAGE (VII—V INPUT VOLTAGE lVl -v
Typical current and voltage transfer characteristics. Typical voltage transfer characteristics as a

function of temperature.

AMBIENT

TEMPERATURL (T,)-25°C

~

X 100)-PER CENT

MY

Voo

HYSTERESIS

TRIGGEA THRESHOLD VOLTAGE (V) Vy)—V

sean

0
1

5 ] [}
SUPPLY YOLTAGE (Vp)=V

20

10 [}
SUPPLY VIRLTAGE (vpp)-v

20

Typical trigger threshold voltage vs. Vpp.

APPLICATIONS INFORMATION

Typical per cent hysteresis vs. supply voltage.

10 contmroL
SIGNAL
Yoo
MTAVARR =S i I
Vssodo DL — Vss
% SCL40338

FREQUENCY RANGL OF WAVE SMAPL
1S FROM DC TO 1 MM

v
% v5 contact

i
JL

XL ELEY]
FOR TME WANGE OF R awD C
GIVEN 541 < 1y €0 3y

¥,
ow e 3a1-22,

1000F £C5 tpf

TO CONTROL SIGNAL
V|

Pt
0938 VUU
Vss v

v
ezt
L]

Voo , 174 SCLa
L)

T(

vss

vss

0 0D cmeIND
> 0O PF S CS tpuf
L]
FOR THE maN

GE OF & AND C GIVEN
2pv <12 €025

Wave'shaper.

Monostable multivibrator.
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& Semiconductor

CD40106BM/CD40106BC Hex Schmitt Trigger

general descriptioh

The CD40106B Rex 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+ and VT_, show low variation with respect to
temperature (typ 0.0005V/°C at Vpp = 10V}, and
hysteresis, VT+ -— Vy_ > 0.2 Vpp is guaranteed.

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

features
-

= Wide supply voltage range 3Vito 16V
= High noise immunity 0.7 Vpp typ
® [ ow power fan out of 2
TTL compatibility driving 74L
or 1 driving
74LS
= Hysteresis 0.4 Vpp typ

0.2 Vpp guaranteed
B Equivalent to MM54C14/MM74C14
=B Equivalent to MC14584B

schematic diagram

ey O——dqg

connection diagram
N~ -

[——

Dualin-Line Package

Yop
I 1 I 13 1” ln 10 ' [] I [

R G A S

Jor view

j — OO outrut

T

noY

switching time waveforms

S Ap

$0% 90%
INPUT 50% £0%
10% 10%
vss
PHL }"- o

Voo (3 0%

ouTPUT $0% 0%
10% 10%
vss

""I “‘"m.

Gey0m

U]
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absolute maximum ratings

recommended operating conditiong

(Notes 1 and 2} {Note 2}
VpD de Supply Voltage -0.510+18 Vp¢ Vpplc Supply Voltage 31016V,
VN Input Voltage —0.510 Vpp +0.5 Vpe Vin Input Voliage 0to Vpp Voo
Ts Storage Temperature Range —-65°C 10 +150°C Ta Operating Temperature Range
Pp Package Dissipation 500 mW CD401068M —55°Cto +125°%¢
T Lead Temperature (Soldering, 10 seconds) 300°C CD40106BC —40°C 10 +85°¢:
dc electrical characteristics cp40106BM (Note 2)
-55°C 25°C 125°C oNI
N
PARAMETER GONBRLIID MIN | MAX | MIN | TYP | MAX | MIN | MAX ™
Ipp | Quiescent Device Current Vpp = 5V 10 1.0 30 HA
Vpp = 10V 20 20 60 HA
VDD = 15V 4.0 40 120 A
VoL | Low Level Output Voltage o!< 1A LS |
Vpp = 5V 0.05 005 | 005 v
- Vpp =10V 0.05 0.05 0.05 v
Vpp = 15V 0.05 0.05 0.05 v
VOH | High Leve! Output Voltage ligl< 1A
Vpp =5V 495 495 | 5 4.95 v
Vpp = 10V 8.95 9.85 10 8.95 v,
Vpp = 15V 14.95 1495[ 15 14.95 v
VT~ | Negative-Going Threshold Vpp =5V, Vg=4.5V 0.7 20 0.7 14 20 0.7 20 v
Voltage Vpp = 10V, Vg = 9V 14 4.0 14 3.2 40 14 40 v
VDD = 15V, Vg = 13.6V 2.1 60 | 21 50 | 60 | 2.1 6.0 v
VT4 | Positive-Goihg Threshold Vpp =5V, Vg=05V 3.0. 43 3.0 36 4.3 30 43 v
Voitage Vpp =10V, Vg =1V 6.0 86¢«{. 6.0 6.8 8.6 6.0 86 v
Vpp =15V, Vg = 1.5V 90 } 128 90- | 100 120]80 | 128] W
VH | Hysteresis (V14 — VT.) Vpp =5V 1.0 36 1.0 22 36 1.0 36 v
Vpp = 10V 2.0 7.2 20 36 7.2 20 12 v
/ Vpp = 15V 3.0 1081 30 5.0 1081} 3.0 108 v
A0L | Low Level Output Current Vpp =5V, Vo=04V 0.62 0.5, 0.88 0.36 mA
Vpp = 10V, Vo = 0.5V 16 13 | 225 09 mA
Vpp = 15V, Vo = 1.5V 42 34 | g8 24 mA
I0H | High Level Output Current Vpp* 5V, Vo=4.6V -0.64 -0.51 | -0.88 -0.36 mA
Vpp = 10V, Vo = 8.5V ~1.6 -1.3 -2.25 -0.9 mA
VDD =15V, Vp=1356V | 4.2 34 |-88 -24 mA
UN | !nput Current Vpp = 15V, V|N = OV ~0.10 -1078 {-0.10 -10 pA
VpD = 15V, V|N = 15V 0.10 1075 | o.10 10 uA

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be w-r&meyd. They are not meant to imply
that the devices should be operated at these limits. The table of “Recommended Operating Conditions* and “Electrica! Characteristics” provides

conditions for sctus! device operation,
Note 2: Vgg = OV unless otherwise specified.

Note 3: Cpp determines the no losd ac power consumption of any CMOS device. For complete explanation, see 54C/74C Family Characteristics

application note—AN-90.

[

e
—
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—
dc electrical characteristics CD40106BC (Note 2)

- -40°C. 25°C +85°C
PARAMETER’ CONDITIONS g UNITS
MIN | MAX | MIN | TYP [MAX | MIN | MAX
IpD | Quiescent Device Current Vpp =5V 401 4.0 30 A
Vpp = 10V 8.0 8.0 60 uA
Vpp = 15V 16.0 16.0 120 uA
VoL | Low Level Output Voltage ligl< 1uA
Vpp = 5V 0.05 0.05 0.05 v
Vpp = 10V 0.05 0.05 0.05 v
Vvpp = 15V 0.05 0.05 0.05 TV
VpH | High Level Qutput Voltage lip!< 1A -
Vop =5V 495 495 | 5 495 v
Vpp = 10V 9.95 995 | 10 9.95 Y
. Vpp = 15V 14.95 1485 15 1485 v
VT— | Negative-Going Threshold Vpp =5V, Vp=4.5V a7 20 0.7 14 20 0.7 20 v
| vottage Vpp = 10V, Vg =8V 1.4 40 | 14 32 | 40 |14 40 v
Vpp =15V, Vo =135V | 21 60 | 2.1 s0 | 60 | 21 6.0 v
VT+ | Positive-Going Threshold Vpp =5V, Vp=0.5V 3.0 43 30 3.6 43 30 43 v
Voltage VoD = 10V, Vo = 1V 6.0 86 | 6.0 68 | 86 | 60 86 v
. Vpp = 15V, Vo = 1.5V 9.0 1298 | 9.0 10.0 129 | 9.0 129 v
VH | Hysteresis (V14 — VT vpp =5V ’ 1.0 36 1.0 22 3.6 1.0 36 v
Vvpp = 10V 20 7.2 20 3.6 1.2 20 .72 v
_ Vpp = 15V 30 108 | 30 s0 | 108 ] 30 1o.p/ v
ioL | Low Level Output Current Vpp =5V, Vgo=04V 0.52 0.44 0.88 0.36 mA
Vpp = 10V, Vg = 0.5V 1.3 11 2.25 0.9 mA
VpD = 15V, Vg = 1.5V 36 30 8.8 24 mA
IoH | High Level Output Current | Vpp =5V, Vo=4.6V |-052 -044 | -0.88 -0.38 mA
Vpp=10V,Vg=95vV |-13 -1.1 | 225 -0.9 mA -
VDD = 15V, Vp = 135V | -36 -30 | -88 -2.4 mA
N | tnput Current VDD = 15V, VN = OV -0.30 -1075 |-0.30 -10 uA
. VDD = 15V, VN = 16V 0.30 1075 | 0.30 1.0 uA

ac electrical characteristics Ta =25°C, C = 50 pF, R, = 200k, t; and ty = 20 ns, unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
"Pt:IL or tp_H | Propagation Delay Time From Vpp = 5V 220 400 ns
Input To Output Vpp = 10V 80 200 ns
Vpp = 15V 70 160 ns
tTHL of tTLH | Tramsition Time Vpp =5V 100 200 ns
. Vpp = 10V 50 100 ns
Vpp = 15V 40 80 ng
C!N Average Input Capacitance Any Input 5 75 oF
Cpp Power Dissipation Capacitance Any Gate {Note 3} 14 pF
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typical applications

Low Power Oscillator - - .
VT4
t1 = RCEn ——
t » VT
Vpp — V-
t2% RCon —— —_
. : VoD ~ V14
1
f ~
£ VT4 (Vpp—~ V1)
T+ Wp T
I RC2n ———D——

V- (Vpp= VT14}

Note: The equations assume
t +13>> toHL * LH

typical performance characteristics

""/1 1\

P

Yoo
Typical Transfer Gusranteed L] . —,
Chaeracteristics Trip Point Rangs 120 Z \A
[T
® ¥ [Fameon wvereness VOLTAGE
SPREAD (= 0.2 Vp) 128 vie il
Vap =15V
g
g Vi v E n o
2 ¥pp = 10v VooT sV g 19 .
> ) i g Wy Yoo
E 7- / Vi, . ‘
A ] ¥ E 4
4 i 3 ovTrUT
d Lt .
T fve. 2 vO(TaGE 4
y >
[ ] L] 13 " g » s ;
mPUT VOLTAGE (v) Voolt? [m -
1.4
=
. [PR.
N -
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