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ABTRACT ;
This projectis to study and design for security system using close-circuit TV. This
system is working by checking and observed by the control display.  The video signal that sent
from the camera will be transit to the display by modulation method. \ﬁd:eo signal will be transfer
include with the high-frequency carrier wave in from of UHF to avoid the fr'equency that used in the
presen; normal television. And in the receiver unit . We will used the non@al television to show the
picture. But for the technical. thatwe used to saw the picture by using n:amote control  that will

sending the control signal include with in the high frequency carrier wave to control the direction

of stepping motor of cause the turning of the direction to the camera .
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A = JumedlsdnsBeuesianan (FARAD/M)
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8.854*10™7 (ffm)
nwm'lmmmm #Muin Ae DIELECTRIC CONSTANT (k)
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Rs #3 Rp- Uz L nupiissnlimsnwihrmesnnesinawed (POWER FACTOR ) Auiuenlélng
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1. AMPLITUDE SHIFT KEYING (ASK)

s

2. FREQUENCY SHIFT KEYING (FSK)
3. PHASE SHIFT KEYING (PSK)
dunmzlutinuacudang dvuslélag Afuniuz = A COS (ct + D )
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Tunminvus i

A = uswlAgmeeinaun
1 _g———
Ot =  ANNDTEIARUNTY
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3. PHASE SHIFT KEYING ( PSK ) luszyuiiveniagauazaiiud azadh us INITAL PHASE azAneiu
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23RtcCtc
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% Semiconductor

MMS54C322/MM74C922 16-Key Encoder

MR54C923/MiM74C923 20-Key Encoder !

general description

These CMOS key encoders provide all the necessary
logic to fully encode an srray of SPST switches. The
keyboard scan can be implemented by-either an external
clock or external capacitor. These encoders also have on-
chip pull-up devices which permit switches with up 10
50 kSQ on resistance to be used. No diodes in the switch
array are neaded to eliminate ghost switches. The
internal debounce circuit needs only a singie external
capacitor and can be defeated by omitting the capacitor.
A Data Available output goes to a hich level when a
valid keyboard entry has been made. The Data Available
outpul returns 10 3 low level when the entered key is
released. even if another key is depressed. The Data
Available will return high to indicate acceptance of the
2w key after a normal debounce period: this two key
roll over is provided between any two switches,

An internal register remembers the last keX pressed
even ifter the key is released. The TRI-STATE®™ outouts

provide for easy expansion and bus op‘eralion and are
LPTTL compatible.

features

& 50 kI maximum swiich on resistance,
& On or off chip clock

& On chip row pull-up devices
8 2 key roll-over X

& Keybounce elimination with single capacitor

& Last key reqister at outputs
& TRISTATE outputs LPTTL compatible

& Wide supply range 3Vt 15V

s Low power consumption

£

connection diagrams

Dual-In-Line Package

agn vt - : L" Vec

e
oATAOUT A

aom vz L4

comv3 =2 X gataours
. 1

A0 ve = 0ATA QUTC

12 gaseouro
1
pe=— CTTFUT LRZITT

1
12 OaTa svanastt

ﬂ!tnuvcu;
tEvacvalt ml-lt
2Lume 24 —’.

. 1

L0 VN X3 i = COLUuin Xt

[) 1t
CRO =y = COLUuN 2}

102 vite

Order Numper MMSICI22IN
or MM7T4CS2Z2IN
See Package 20

Dual-in-Line Pachoge

U 1n

1
A0W V1 = = Ve
uﬂvv!—x -leu‘uwu
*
aow 13 =L L3 osqaoure
. (LA
AT V8 =y — oAjaouTC
now v 4 L' seraouro

t ¥
-—‘-QAI‘A oureg

1®

b QuTrUT a0

17 1
P— oala avaitant(

OISILATOR -—'1
CEYOOUACE uaSR o

1
COLumS £4 =g

Ll
orwme 13 Y 122, coruma £t
. 18 1"
cat — --coSw- 1

107 vilw
Ovder Number MM54CS23N
or MMT4CIZIN
See Package 20A i

-



absolute maximum ratings

vortage 3t Any Pin Vee - 03Vto Vee <03V Package Dissiparion 500 mw
Operating Temperature Range Ooerating Vo Range IV 10 15V
MMS52(C922, MMS4C923 55"C1a +125°C vee 13V
MEA24C922, MM74CT2] -40 C 10 +85C Lead Temperature (Satdering, 10 seronris) 300°C
Stors0e Temoerature Range €5 C10+150C
dc electrical characteristics M max timirs aoply across remperature 1ange unless otherwise: nnted
PARAMETER ] CONDITIONS J | MIN ] TYP ] MAX UNITS
CMOS TO CMOS : ; -
VT« Positive-Goung Theesnold Voliage at Vet SV, Ligi-07mA 3 36 } 43 v
- Osc and KBM Inputs Vee T 10V, iy 214 mA 6 685 a6 v
vVee ¢ 15V, N2 2.1 mA 9 10 i 129 v
L2 Negatwve-Gong Threshnid Voltege a2+ Ve SV, hin207ma 0.? 1.4 rd \4
Osxc and K8M inputs VEe ® 10V, iy T 14 mA 14 32 Y s v
vee s 1SV, iy 2 2.0 mA 21 5 | & v
Ving1)  Logeeal 17 Input Voliage, Eacent vee - SV, 3s 45 | v
Osc ane KBM inputs vee * 0V 8 v
Vee = 15y, 125 135 1 v
Vi) Logicai 0% tnout Voltage, Except vee = Sv. 0.5 i 18 v
Osc and K8M Inputs vee = 0V, 2 v
Vee s 15V, 15 25 v
- H
Ly Row Pull-Up Current at Y1, Y2, Y3, Vee - SVY. Vinc01lvee -2 . 3 pA
Y4 ana Y5 inputs vee = 10V -9 ¢ -20 uA
vee = 15V =22 -4% KA
VGUT(1) Logeal 1™ Output Voltage Veg 75V 1g * - 10uA a5 v
vee = 10V, Ig - "10pA 9 t v
Vee T 1SV, 1o = - 10cA 13.5 . v
VouTior Logical "0 Outout Voltage, vee S SV, Ip - 10uA i 0.5 v
Vet 10V, 1ot 10uA 1 A
Vgt 15V, Ig » 10:A 15 v
Ran Column “"ON" Resistance at vee TSV, vprosv 300 1209 b
X1, X2, X3 4nat X4 Outputs vee T 10V, Vo ety 300 700 14
Veg = 15V, vgr 15V 200 500 .
Ice Supoiy Current Vee * 5V, Oscar OV 0.55, 11 mA
B vee * oV 1.1 1.9 mA
vee t 15V 1.7 4 2 mA
hianny Logieal 17 input Curreni a: Vee = 1SV Vi = 1SV 0'0015 1 uA
Output Enable i
IN(Q)  Logieal “0° Input Current at Vee ® 15V, VN 2 OV 10 -0 005 wh
Output Enable g
CMOS/LPTTL INTERFACE i
Ving1)  Logreal “1° input Voltage, Excent S4C, Ve - 4 5V vee 15 \Y
Qsc and KBM Inputs 4C vee + 4,75V vee' 'S v
ViNig)  Logical “0” Inout Voliage, Excent S4C. vegr e sV 08 v
Osc ana KBM Inputs 74C. Vet 475V . 0.6 v
VouT(1) Logical 17 Output Voltage S4C.vee: 45V, 2.4 v
g = ~360uA
74C. Ve s 4 15V, .24 v
o * -350.4 1
VOuUT) Logweal "0 Outou: Voltage S4C.vee 45V, 01 v
o~ ~360uA
74C, Ve + 4 15V, 04 v
1o » ~360uA
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dc electrical characteristics (con‘t) ) 1

PARAMETER | CONDITIONS | min | tye | max | onis

OUTPUT DRIVE (See S4C/74C Family Characteristics Data Sheet) :

ISOURCE Output Source Current (P-Channef) vee =5V, Voyt = oV, -1.75 1 -33 ‘mA
Ta=25°C . 4

ISOURCE Output Source Current {P-Channel) Vee =10V, VouyTt =0V, -8 =15 mA
Ta=25°C '

ISINK  Output Sink Current {N-Channel) vee =5V, VouTt = Voo 175 | 86 mA
Ta=25°C

ISINK  Output Sink Current (N-Channel) V;;c =10V, VouT = Vce. 8 16 © mA
Ta=25°C . .

ac electrical characteristics T4 =25°C

PARAMETER CONDITIONS MIN hve | max UNITS
ipg0.1pd1 Propagation Delay Time 10 Cy = S0 pF, (Figure 1)
Logical “0" or Logical 1" Veec=5v 60 150 ns
from D.A. Vee = 10V 35 BO ns
Veg = 15V 25 60 ng
10H.L1H  Propagation Delay Teme from Ry =10k, C|_ = SpF, (Figure 2) i
Logicat “0* or Logical ~*1** Vee =5V Ry = 10k 80 200 ns
into High Impedance State Vee =10V C = 10 pF 65 150 ns
Vee = 15V S0 110 ns
tHO.tH1  Propagation Delay Teme from Ry = 10k, C|_ = 50 pF, (Figure 2}
High impedance State to 3 Veo =5V R =10k 100 | 250 ng
Logicat 0" or Logical “1” Vee =10V C| =50 pF 55 125 ns
Vee = 15v 40 90 ns
Cin Input Capacitance Any Input, {Note 2} 5 1.5 pF
CouT TRI-STATE Qutput Capacitance Any Output, (Note 2} 10 pF

Note 1: “Abtolute Maxvmum Ratings™ are those values beyond which the safety of the device cannot be g:aronmed. Except tor “Opersting
Temperature Renge™ they are not meant 10 mmply that the ceveces should be operared at these limits. The table of “Electrical Characteristics™
orovdes conditions for actual device ooeration.

Nots 2: Capecitaice is guarenteed by Ceriodic testing.

switching time waveforms
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T1= T2 ~RC, T3 ~ 0.7 AC where R = 10k and C is external
cadacetor ot KBAL input.
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typical performance characteristics {cont)
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SCL45108B

" CMOS

FEATURES

¢ {nternally Synchronous for High Speed
¢ Asynchronous Preset Enable

¢ Asynchronous Reset

4 Logic Edge-Clocked Dasign

¢ 6MHz Counting Rate @ 10Vdc

4+ Carry Output for Cascading Stages

DESCRIPTION

The SCL45108B consists of a four-stage Up/
Down Coynter with provisions for “look-ahead”
carry in both counting modes. The inputs consist
of a single Clock, Carry-in {Clock Enable), Reset,
Up/Down, Preset Enable, and four individual Jam
signals,. Four separate buffered Q signals 3nd &
Carry out signel are provided as outputs

A high Preset Enable signal allows information
on the Jam inputs 10 preset the counter 0 any
state asynchronously with the Clock. A high on the
Reset line resets all stages to the “zero” state. The
counter is advanced one count at the positive
transition of the Clock when the Carry-in and
Preset Enable signals are low. Advancement is
inhibited when the Carry-in or Preset Enable
signals are high. The Carry-out signal is normally
high and goes low when the counter reaches its
maximum count in the Up mode or the minimum
count in the Down mode, provided the Carry-in
signal is iow. The Carry-in signal in the low state
can thus be considered a “Clock Enable.”” The
Carry-in terminal must be connected to Ve when
nOt (N Use,

The counter counts Up when the Up/Down
input is high, and Down when the Up/Down input
s low. Multiple packages can be connected in
either a3 parallelclocking or a ripple-clocking ar-
rangement. Parallel clocking provides synchronous
control and hence faster response from atl counting

uipu Ripple-clocking allows for longer clock
fnput rise and 7ail times. .

This counter finds primary use in up/down and
differential counting and frequency synthesizer
applications, 1t is aiso useful in A/D and D/A
conversion and for magnitude and sign generation

TRUTH TABLE

PRESETY
CARAY IN| UP/DOWN | ENABLE | RESET]| ACTION
1 x o 2 ~o Count
] i 1 F) Count Ue
3 o o 2 |Count Domn
X x 1 -] Prown
x x x 3 Recer

X = Oow t Care

BCD UP/DOWN COUNTER.

1
CONNECTION DIAGRAM
{all packages)

Vpp €L Q3 P3 P2 Q2'u/D A

1 1 i 1 I i | ]
16 15 i4 13 12 11 W 9
SCL45108
1 2 3 & 5 gv 7 8
1 i i | R T
PE Q4 P4 P1 CI! Q1 €O vgg

Add sutfix for pecko'?e:

C  16-pin Cerdip
D 16-pin Ceramiic
E  16-pin Epoxy
F $16-pin Flat

H  Chip )

RECOMMENDED OPERATING CbHDlTIONS

For maximum relisbility: i
DC Supply Voitage Vpp-Vgs 21015 Vdc
Overating Temperature Ty

C, D, F, H Device t.5510+125 ©OC
E Device ' 40t =85 OC

BLOCK DIAGRAM

' 41 Q1—04s
L G Caroy 1

[] :l a Q2o
10 Uo/Domn 1

130——Cioes  Q3td—C 14

40———[!! 1
17 O—=p2 Cap—012
110——i’3 1
el o
JO—‘-A C-‘L—‘-o
1
Voo * e 16

Vgg = Pind i




SCiasies

LCGIC DIAGRAM

— v.. e e ey

- LI - e ..Q! “ g.
?,I‘A S < L H. MA.IDIMW. 5

rhermane b ~—.
L

o

...,.j.._w.d.--l.,. AN A

nw'|‘ “MYV. ) ..Iu.—: ..... .hl...# —Y—.A.!ﬂ N -I..Anmun

[P

b1

i
1
|
H

—

g

1

-'L;{-‘l

o

h

nh

1

n

Jif

i

ki

258

TIMING DIAGRAM

BRRRRRR

"k

Clecx
U
Cevvv in

Ut/ Doevr
Revet |
re *—1




SCL45108
ELECTRICAL CHARACTERISTICS

- 4

STATIC CHARACTERISTICS' ,
2 of 2
PARAMETER Voo | conpirions | Teow *5C T | i
{Vdc) ! Min. | Max. | Min_ | Typ. | Max, | Min. | Max.
QUIESCENT DEVICE CURRENTlIoe 5 [V,0= Vg or V°°l - s| - {00s] s —. {50 | nade
19 Al valid input - 10 — | 0.1 0] .- 1200 ].
. 15 lcombinations | - | 20| ~ o2 | 201 = oo
NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Spedﬁcnions';
? Tyow =-55°C foc C, D, F, H device.
= —40°C for £ device, -
Turew =~125°Cfor C, D, F, H device.
=+ B5°C for E device. [
DYNAMIC CHARACTERISTICS {C, = 50pF, T, = 25°C) ) 1
| Voo i l T ! B ;
PARAMETER | vae) I' ", YP. ! Max. I Units
CLOCKED OPERATION 3
PROPAGATION DELAY TIME BLr. e |- } i
Clock 10 Q H - 328 | 650 ..' ns
10 - 125 250
18 - 100 200
Cidek to Carry Out 5 - 325 650 [ s
10 - 125 ! 250 |
15 - 100 1 200
Garry in 10 Carry Dut 5 - 175 350 ns
10 L, 75 150 ]
15 - 55 110
QUTPUT TRANSITION TIME I L3 TRIRL Y
5 - H 280 ns
10 - 55 130
15 - 50 100
MINIMUM CLOCK PULSE WIDTH - PWc,
} 5 - 170 340 ns
10 - 8s 170
15 - 70 140
FMAXIMUM CLOCK FREQUENCY fer
5 1.5 3.0 - MHz
H 10 3.0 5.0 -
L i5 40 £.0 -
MAXIMUM CLOCK RISE AND FALL TIME' e ey b
5 15 2 - o
10 15 - -
15 15 - p
MINIMUM SETUP TIME teatup :
Catry in £ H - 130 260 ns
10 - €5 130
15 - 59 100
Us/Down s . S - 250 500 ns
H 10 - 100 200
. | s 2 75 150
1 PRESET OR RESET OPERATION
| PROPAGATION DELAY TIME < teim tony
Preset Enadle or Reset to Q S - 325 650 |+ ns
10 - 128 250
15 - 100 200
Preset Enatle or Reset 10 Carry Ot - - 419 820 ns
10 - 165 . 230 .
15 - 130 260
s MINIMUK PRESET ENABLE OR RESET
i PULSE WIDTH PW,¢, PW,
H - 100 200 ng
10 - S0 10
15 - 40 30
I?RESET ENABLE OR RESET REMOVAL TIME trem
S - 25 650 ng
10 - 110 229
15 - 90 180

! When units are cascaded, the meximum rise and tall times of the ciock input should be equal 10 or
iesy than ths transiticn times of the dats outputs driving data inputs, plus the propagation delay of
the outdut driving stage for the output capecitive load,
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SCL4510R
Voo, DAAIN VOLTAGE (Vic) — ]
2018 16 14 12 0 5 b o4 2 g _ [ I[
[ R \ R é | i
1 ¥ =—5 Vi .5 Fad E
2 [ - [ '-10 ¥ oy
' W lis 3 o r
Vo ==18 v~ i g £ x Vs = 15 Vi
R — 'as @ 8 2 = -
B g = :
Yos =15 Vo ! s 2 85— Ves = 10 Voe
1 i [ S 10 -
I i T L = Je T,=25C
T T T e v L
7 T sty 2 0 2 4 § 8 10 12 4 16 8 20
—L Vos. DRAIN VOLTAGE (Vde)
Typical P-Channel Typical N-Ch'annel
Source Current Characteristics Sink Current Characteristics

APPLICATIONS INFORMATION

CASCADING COUNTERS i
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— S - ~ CMOS
SoL40288 BCD-TO-DEGIMAL DECODER

Fi
FEATURES. .
¢ 8CD-to-Decimal or Binary-to-Octal Decoding CONNECTION DIAGRAM
¢ Buffered Outputs go High on Selection {all packages)

¢ Low Outputs for &ll lllegal Input Combinations
¢ Balanced Output Drive Current Specifications

; ! | ] R |
DESCRIPTION 16 15 14 13 12 11 10 3
The SCL4028B types sre BCD-10-Decimel or SCLA028B 1
ginary-t0-Octa! Decoders consisting of pulse shap- ! 2 3 & 5 5 7 g
ing circuits on efl-4 inputs, decoding/logic gates, T T : T | T '
enc 10 ouzput butfers. A BCD code epplied to the ¢ 2 0o 7 9 5 6 vsg

‘our inputs, A to D, results in a high level et the
selected one of 10 decimal decoded outputs.
Similarly, a 3-bit binsry code acplied to inputs A Add suffix for packege:

through C is decoded in octal code st output 010 7. . L
A high-leve! signal at the D input inhibits octal de- g :g-_z:: g::r':ic
soding and causes outputs O through 7 to go low. £ 16pin an;y
tf unused, the D input must be connected to Vgg. F 16-in Flat
Expanded decoding such as binary-to-hexadeci- H- Chip

mal (1-0f-16), etc., can be achieved by using other
SCL4028B devices. This part s useful for code 4
conversion, address decoding, memory selection
control, demultiplexing, and readout decoding.

i
RECOMMENDED OPERATING CONDITIONS

TRUTH TABLE For maximum reliability:

Input Output DC Supply Voltage Vpp-Vss 3tc15 Vde
DCB A|9 87 65 4 3 2 10 Operating Temperature Ta
00O0O0|0OODOOOOT DO O 1 C. D, F, H Device 550 +125 OC
000 1/000000O0O0COI10 E Device 1 40t0+85 ©°C
0 0 1. ¢fjOo O OOOBOO 11 0O K
001 110 000 00 11 O OO
01 oojloco o001 0.0 0O 4
01 0 1{0 00O 1TO0O0OO0OO0OOO
011 0{0 001 00O O0O0O0
01 31 1{0 01 09000 0 O ‘

1 00D OJ0O 1 0 OO O0C-0 0.0 O
100 1}]T1 0 0DOOOOU OO
1t 0171 0/000000OGOGOT OO ¥
1 01 170 0 0D ODOCOC O OO
11 00C|0 OOOCDODOOUOT OO i
11 0-3/0 00000 O0O0 O 0~
1 1 1 0j0 0 0000 OO0OO0O O BLOCK DIAGRAM
i1 1 1 110 0 0 0 00 0 0 OO
( 10 0——a 'V'L—O’J
1 S 14
3en I A
Snery{ 1I0——g ~3=}—ois | Octer
8421 J tnouts e~ r—0’| Oecooea | 5 cima
8co 3 [=11- T T} }D«ou-n
nouts . T Outauts
170—dc  ~g= 02
8 t—aqs
11 Ot O 499" e} &

Vo s em 16
Vgg e P

ke
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SCLAa0288
#
APPLICATIONS INFORMATION
CODE CONVERSION CIRCUIT .
The circuit shown here converts any 4-bit code to a decimal or hexadecimal co.de.
The table shows a number of codes and the decimal or hexadecimal number in these
codes-wnich must be applied to the input terminais of the SCL40288 to selec“t a
particular output. For example: in order 10 get a “high” on output No. 8 the input
must be ei_xher an B expressed in 4-Bit Binary code, a 15 expressed in 4.Bit Gray code,
or 2 5 expressed in Excess-3 code.
U T COOES Il
Smas Oetweat ;
_yTs m~rUTS T OUtHUT ams i
“ — 1/6 SCL.4069UB n :
Dic na'ﬂ :"'Zu- Ortlz13 418 lebr inionoirniaditdine sy
101010} 0} © lDQGIﬂDO}DIHGlO 0ibEQ-CiciO;C1 O
sjoleing 1§ 1 Tisv{ojriolorcioiciejolojoioiciofoie
010)1i0f 2t 3 BI)!700IBIOID'I00|OQDIGIOI0'
. ofojetrd 3¢ ial 3130 DOO!IO|BU$B°‘°°°'019'UG
H . o11i040] at 7[1) e161 foloiojolrieiajoloioloiotolerele
¢ 3 ¢ 2 LI B o aT11011] 51 s131 1 talcteloloiairtoluioiolel 01 0.-0i0le
SCL<40288 sCL40288 at1iviol 61 a|31 1| («lototoioictoliiofolololoroioloie
RS EREREN] = +r 13436789 °"|;’5" °'°’°-°|°":°"°;°°:=°‘9:"
- 110104 41508 3% ¢ipjolelolalriodo igioiole
l!l:l]ll" |!!l [l]x‘ 11610]1] #1144 slojojelojoiotoiojoirjolorcio 0le
Q12 343 67 [ B N N - vjopriofrotz|rf e lﬂ°°|°°|.‘9!°0|0 tj9,6,0:0198
o OUTPITS N EBEIRED | 0]|010i0:1010:0:0 @i0}0) 14 0.8;010
v{1:0t0112) sfa] 8¢ 010{0]0:0i010:901{0,0)0) 8¢ 11018198
TireQEf13) @ 17171010100, 000810100601 8i Q11019
T ETED Wiaiajotolclo.oisrocloeiojotoiet1ie
1vfrjrfeiwn 1is{sjojojo 0j01016j0j0t0l 0} eta;o010)
Code Conversion Chart
1
3 i
&5IT BINARY TO 1-OF-64 ADDRESS DECODER M
neyuty
BT e y
s8¢ N
.$CL40288
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v v v ¥
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Tt |
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sCL4028B
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-?
H 0 K Fy
ARAMETER Voo | conpiTions |Ttom +5C_ jl TweH lynim
: . (Vde) Min. | Max. | Min. | Typ. Max. | Min. | Max.
QUIESCENT DEVICE oo 5 WmVesorVoo| = | 5| — |oos| s | = | 150 s
CURRENT 10 |Al valid input - w0 — |01 01 - 300
15 [combinations - 20 — 102 20 - €00

NOTES: ! Remaining Sutic Electrical Chasacteristics are listed under “SCL40008 Series Fanily Specifications”.
3 Ty ow =-55-C for C, D, F, H device.
- - -£0°C for € device. i
Teugw * +125°C for C, D, F, H device. .
w+ 85°C for € device.
3 This device has been designed for balanced output drive current ecifications. Consuit Family Specifications.

DYNAWIC CHARACTERISTICS {C, = 50pF, Tp = 25°C)

X
PARAMETER . o2, P in. Tye. !l Max. | Unim
PROPAGATION DELAY TIME oy tomt 5 - 225 450 ns
10 - 100 200
15 s 70 140
OUTPUT TRANSITION TIME trys b s - 100 200 ns
10 - 50 1 100
15 - 40 80
Voo DRAIX VOLTAGE (Vec) s : .
20 . RTURT I « £ - 1 1 1
20 18 16 -1 12 0 3 6 2 0 - i Ve, = 15 Ve
1 i I 1 ‘ 1 s | © ]
i e A E 7|
. AR e 3 1
VeV T A7 i S z %
r § S Vs = 10 V¢
: 4 s 8 s / L
i i/ i B R e
g i 4 s % g | 5
Yo, == 18 V& ‘e F oA i Vag8ve 7, =25 ¢
; . P 1. e25C ]_‘5 § t ! ]
1 1 ol = 0 2 4 6 8 0 12 1 16 18 20
% Voo DRAIN YOLTAGE (Vde)
13
Typical P-Channel Typical N-Channe!

Source Current Characteristics Sink Cugrent Characteristics

LOGIC DIAGRAM
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National
Semiconductor

CD4069UBM/CD406SUBC Inverter Circuits -

General Description ,
-The CD4068UB consists of six invertsr circuits and is manu-
factured using complementary MOS (CMOS) to achieve
wide power supply operating range, low power consump-

tion, high noise immunity, and symmstric controlled rise and
fall imes. ~

This device is intended for all general purposse inverter appli-

calions where the special characteristics of the MM74C901,
MM74CB03; MM74C307, and CD4049A Hex Inverter/Buf!-
8rs are not required, In those applications requiring larger
noise immunity thé MM74C14 or MM74C914 Hex Schmitt
Trigger is suggestsd.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vpgp dnd Vgs.

1

Features
® Wide supply voltage range 3.0V to 15V
® High noise immunity 1 0.45 Vpp typ.

®m Low power TTL
compatibility
m Equivalent to MM54C04/MM74C04

]

Fan out of 2 driving 74L
! or 1 driving 74LS

Schematic and Connection Diagram

s

L

Yin \ 4

O Yoo

Vaut

TU/F/5975-1

Dual-In-Line Package

frs 13 12 1 10 9 ls

>0
27

If 2 3 4 S ] .t
Yae
* TUF/ISe75-2
Order Number CD4088UB*
*Plagse ook ino Section 8, Appendtx 0
for svedability of variouk package types.

AC Test Circuits and Switching Time Waveforms
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Absolute Maximum Ratings (votes 15 2)

It Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for avallabllity and specifications.

DC Supply Voitage (Vpp) —0.5Vto +18 Vpg
input Voltage (V) —0.5Vto Vpp +0.5 Vpe

Recommended Operating

Conditions (note'2)
DC Supply Voltage (Vpg)'
Input Voltage (V)

Operating Temperature Range (Ta)
;]

CD4063UBM

Storage Temperature Range (Ts)
_Power Dissipation (Pp)

—65°Cto +150°C

Dual-In-Line 700 mwW

Small Qutline 500 mwW
Lead Temperature (T|)

(Soldering, 10 seconds) . 260°C

CD4063UBC

DC Electrical Characteristics co4ossusm (Note 2)

3Vto 15vpe
0Vto Vpp Vo

—55'Cto +125°C
—40°Cto +85°C

. ' — 3 : |
Symbol Parameter Conditions 39C T45C T125°C Units
Min | Max | Min Typ Max { Min | Max
oo Quiescent Device Current | Vpg = 5V, 0.25 0.25 75 | pA
' ViN = Vpp of Vss {
Vpp = 10V, 0.5 0.5 15 RA
Vin = Vpp or Vss
VDD = 18V, 1.0 1.0 30 I*"A
Vin = Vpp or Vss )
Vou Low Level Output Voltage | llo} < 1 pA .
Vop = 5V 0.05 0 0.05 0.05 v
Vpp = 10V 0.05 0] 0.05 0.05 v
VDD = 15V 0.05 . 0 0.05 0.05 v
Vou High Level Output Voltage | [io] < 1 pA 1
Vpp = 5V 4.95 4.95 5 495 v
. Vpp = 10V 9.95 9.95 10 9.95 v
Vop = 15V 14.95 14.95 | 15 14.95 Y,
Vi Low Level Input Voltage | |lgl < 1 pA t
Vpp = 5V, Vg = 4.5V 1.0 1.0 10| v
' Vpp = 10V, Vg = 9V 20 20 20 v
Vpp = 15V, Vg = 13.5V 3.0 30 a0 | v
‘, e, -
I ViH High Level Input Voltage | Jlo] < 1 xA
Voo = 5V, Vg = 0.5V 4.0 40 | - 40 Vv
Vpp = 10V, Vg = 1V 8.0 8.0 i 8.0 v
Vpp = 15V.Vg = 1.5V | 12.0 120 | | | 120 v
i loL Low Leve! Output Current | Vpg = 5V, Vg = 0.4V 0.64 0.51 10.88 0.35 mA
| (Note 3) Voo = 10V,Vo =05V | 1.6 13 | 1225 08 A
Vpp = 15V, Vg = 1.5V 4.2 3.4 8.8 2.4 mA
loH High Level Output Current | Vpp = 5V, Vo = 4.6V | —0.64 -0.51|j-088 | . -036 A
' (Note 3} Vpp = 10V,Vg =985V | —1.6 -1.3 | —225 -09 oA
Vpp = 15V, Vo = 13.5V | —4.2 -3.4 ~-8.8 ~2.4 mA
N Input Current Vop = 15V.Vjy = OV -0.10 *—10_ -5 5 -_(:%0 ~10] wA
Vpp = 15V.Viy = 15V 0.10 :10 0. 10 | A

\.._
Note 1: “Absolute Maximum Ratings" are those values beyond which the satety of the device cannot ba guaranteed. They are Ol Bty ¢, L that the dar:es
e 2 lor actual device

should be opaerated at thesae timits. Tha table of “Recommended Operating Conditions™ and “Electrical Charadlenstcs™ pr

opecation
Note 2: Vgg = OV unless otherwise specitied.
Note 3: Iy and lg ere tested one oulput at a time,

f



DC Electrical Characteristics co4ossusc (Note 2)

- ! +
Symbol Parameter Conditions 40°C +25%C 85°C Units
Min | Max Min Typ Max Min | Max
oo Quiescent Device Current | Vpp = 5V, 1.0 1.0 7.5 pA
Vin = Vpp of Vss i
Vpp = 10V, . 2.0 2.0 15 pA
Vin = Vpp or Vsg'™” .
Vpp = 15V, 4.0 : 4.0 30 pA
Vin = Vpp of Vss
VoL | Low Level Output Voltage | Jio| < 1 pA )
- |vpp =5V 0.05 0 0.05 005 | v
Vpp = 10V 0.05 0 0.05 0.05 v
Vpp = 15V 0.05 0 0.05 0.05| v
Vou High Level Output Voltage | Jio] < 1 pA .
Vpp = SV 4.95 495 4.95 v
Vgp = 10V 9.95 9.95 9.95 v
Vpp = 15V 14.95 14.95 14.95 v
Vi Low Level Input Voltage | [lo] < 1 A
Vpp = 5V. Vg = 4.5V 1.0 1.0 0] v
Vpp = 10V, Vg = 9V 2.0 s 2.0 20 | v
Vpp = 15V, Vg = 13.5V 3.0 \ 3.0 3.0 iV
ViH High Level Input Voltage | llo] < 1 A .
Vpp = 5V. Vg = 0.5V 4.0 40 ; 40 v
Vpp = 10V, Vg = 1V 8.0 8.0 8.0 v
Vpp = 15V,Vo = 1.5V | 12.0 12.0 12.0 v
loL Low Level Output Current | Vpp = 5V, Vg = 0.4V 0.52 0.44 | 0388 0.36 mA
(Note 2) Vpp = 10V,Vg = 0.5V | 1.3 1.1 225 0.9 mA
. Vgp = 15V,.Vo = 1.5V | 3.6 3.0 8.8 2.4 mA
lon High Level Output Current [ Vpp = 5V.Vg = 4.6V | —0.52 ~0.44| —0.88 -0.36 mA
{Note 3) Vpp = 10V,Vg = 9.5V | —1.3 -1.1 | =425 -0.9 mA
Vgp = 15V,Vo = 135V | -3.6 -30 | -88 -2.4 mA
N Input Current Vpp = 15V, Vi = OV —-0.30 -10-5( -0.30 10| wA
Vpp = 15V, Viy = 15V 0.30 1Q-3 0.30 1.0 pA
AC Electrical Characteristics®
Ta = 25°C, C_ = 50 pF, R = 200 k{2, t and {; S 20 ns, unless otherwise specified
Symbol Parameter Condltions Min Typ Max Units
tpHy OF tor 1 Propagation Delay Time from Vpp = 5V 50 90 ns
Input to Output Vpp = 10V 30 60 ns
VOD = 18V . 25 50 ns
tTHL OF tTLH Transition Time Vpp = 5V ) 80 150 ns
VDD = 10V 50 100 ns
Voo = 15V 1 40 80 ns
Cin Average Input Capacitance Any Gale 6 15 | pF
Cep Power Dissipation Capacitance Any Gate (Note 4) 12 ! oF
! e e,

*AC Parameters are guaranteed by DC correlated testing.
Note 1: “Absoiute Maximum Ratings” are those vakues beyond which the salety ol the device cannot be guarantoed. They are not Moant 1o imply (e +4 gevgq

should be operated at thes:

ooeration.

Note 2: Vgg = OV unless otherwise specified.
Note 3: loy end log, 2re tested one output at a tme.
Note 4: Cog detenmines the no load AC power consumotion of any CMOS device. For

note—AN-90.

e kmits. The tacke of “Recommended Operating Conditions™ and “Electncal Charactemsncs” provides CoNGitons (O i devece

complete expianation, see S4C/74C Farmety Characlenscs sog.qn.



Typical Performance Characteristics

Your ¥

18

10

58
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SCL40288

CMQS
BCD-TO-DEC!MAI,. DECODER

FEATURES

# BCD-to-Decimal or Binary<o-Octal Decoding

4 3Buffeced Outpurs go High on Salaction

+ Low Outpus for alt lllegal tnout Combinations
¢ Salanced OQutput Drive Curreant Specifications

+

DESCRIPTION

The SCL40283 types are 3CD-to-Oecimal or
8inary-to0-Oczal Decoders consisting of pulse shap-
ing circuits on all 4 inpurs, Cezoding/logic gates,
and 10 output buifers. A 8CD coge applied to the
four inputs, A 10 0. resutts in a high levet 2t the
selected one of 19 decimat decoded outputs.
Similarly, 2 3-bit binary code zoplied 10 inputs A
through C isdecoded in oczal code at output 0 to 7.
A high-level signal at the D incut inhibits ocral de-

coding and causes outouts O through 7 1o go low, ~

It unused, tne D input must be ©annected 10 Vgg.
Zxdanded decoding such as dinary-t1o-hexageci.
mal { 1-0f-18}, etc., =an be acnieved by using other
SCL4028B8 devices, This part & usefy| for code
conversion, acdress decoding, memory selection
control, demul:iolexing, and reacout decoding,

TRUTH TABL:S

l Inour | Outout ]
['ocs.:lsa7ss4321o_l
,]oaoo]ooooooooo:
9001100000806 1 o
99 10J00600000 1 g4
99+t 110000031 00q g
oxaolooooo:oooo
010110000100000
O 1 10l000 10230044
'o:x'.iooxooooooo.
1100310100000000
100111 0000000 g g
1017 6J000000006 g g
‘101:lo"ooooaoooo
}'100J6 600000 0 0 0
1101{ooooaocooo
1171 0/00000000 ¢ 0
1 1 3 11600000000 g

¥

CONNECTION DIAGRAM
{all packages)

Vop 3 1 3 cC D A 8
| | ! | | ! 1
8 15 14 13 12 11 10 s
SCL40288 |
I 2 3 ¢4 5 5 7 ¢
i i [ | 11y [ [
4 2 0 7 9 .5 5 vgg

Add suffix for pacfkage:

C  16-0in Cardio
D  16-pin Ceramic
£ 16-0in Esoxy
£ 16-pin Fiat

H Chip

RECOMMENDED OPERATING 'CONDITIONS
For maximum reliability:
OC Suoply Voltage VDO -VSs 3t 15 wvee

Ooerating Temoerature Ta .
C. D, F, H Device 33t +125 o¢

€ Device , 20tw+85 ocC

BLOCK DIAGRAM

3-8a
Benervd 176 8 = 13 | Ocras

{ Owtod e
8421 trouts e beeg g l Qecomas
sco . Ovtovts \ g oo

TItp—os Outoun

(LY W12 l |

120—4C g b—gy

g ——oy
1 o——.’o -9 ‘——0.5

Voo« omis
Ves o Py




SCcL<0288
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-#

{ PARAMETER I 790 | conprmions | Twow' ] B b Twe®  Unies |
. (Vdel | ! Min, | Max 4 Min. | Tyo. | Max’| Min. | Mex. )
CUIESCENT Devics Isoj 5 Vi =Ves or V:n’ -] s5f - 0.05 sd - | 1z KAde
CRRENT . ' ’ 10 JAHl vang inouc - ’ W0 — [ o1 10 i - 200 )
: 1S comonanons ‘ - pis] - 102 20 — £00

NOTEs: ¢ Remaining Statie Elecical Charactenstics ace listed unger “SCL30008 Series Family Soeaficanons”,
! Tiow =55°Cter C, 0, 7. H device,
* <20°C for € device.
TaeGH = -vzs:c for C, O, F, H davics. - %
* =~ 357°C for E zevics. \
 This devics nas Been cengnea for balanced cutout drive current soecifications, Cansuit F:niulv Sosarticauons.

DYNAMIC CHARACTERISTICS (C, =300F, T, = 25°C)

i Vag : - I A
PARAMETER b e | i f ve. | Max. l Unis |
PROPAGATION DELAY TIME i ses tavag | 5 = 225 | es0 | as
’ i/ - 0 | 0 '
15 - 70 120 :
OQUTPUT TRANSITION TIME ferime trme ' : g ’ - ! 100 l 20 | ons
- 50 ! l
’ ! 15 ! - 20 [ 20 ,
+
Tou DRAIN VOLTAGE (Vde) s, 1 —
<20 18 <38 14 .12 . R ¥) T’ i LT
;o la i : lz JERR. e 2 | g s— Y ey = 18 Voo
. 4 P5\ 2 T 0p— -
7 7 :lua'-“l’-t_"; =77 IJO i £ .'_Sl Pl =T 7 1 1 1
I iil:!/[:,sg El U e T T
T T Vms-tveeT—x T A P 2 LA T T
; ‘ e iy S P2 e nfore
IR z,{]}.zsg smge'l 1 Veym)avee —T
1 i ! : ' i i I/ | [ f 2 g 5 15 A .~ & ! i t !
I v A W= S il v T ¥ T
§*rl=__"5v¢_ ' ig” | ‘- T ER /.;.,gajv,,‘.’i [ T =25 ¢
I s D i 4 Z L HY ] « .
L YN ™l O fa=28 '!30 b 92 4 5 4 0 17 4 18 g
— - Yom ORAIN YQLTAGE (Vic)
Typical P-Channei Typicali N-Channel
Saurce Current Characzeristics Sink Current Characteristics

LOGIC DIAGRAM
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SCL40288
1
APPLICATIONS INFORMATION .
1
CODE CONVERSION CIRCUIT ¢
- . ‘ .
The circuit shown here converts any 4-bit code to a decimal or hexadecimal code.
~ The table shows a number of coces and the decimal or hexadecimal number in these
coces which must be apolied to the inout terminals of the SCL4028B to selegt a
particuiar output. For example: in order to get 3 “high” on outout No. 8 the input
must be either an 8 exoressed in 4-8it Binary cooe, a 15 exoressed-in 4-8it Gray code,
or a 5 expressed in £xcess-3 code.
{
i
-euts QUTPIUT Mmapta
e — 1/6 SCLADE9UB o 1
I s3EeiE
= ;§W<
l SIClitajeemeduciNio ol 112131418 6821800 N00IEI212T 104 11y
otatotof a1 23 1 13ICHILQI010101Qt0(01IGIC131 A1 Al Q1 g
‘ ! QIdi1011f 31 1 { 2111(8111016410101G104i0i0L 01 8 G 6101 ¢
l. : : } qrecreel It 1 L 9121210121110101010181010/81 a1 Q1 0¢¢1 0
" N j i ge@ v el 31 T8 21 Yy CIos0ItIIITIQIOI0INI I 81 Q1 GI QI D
H 1 ' 31vi01Q 40 2100 aaan 91010401180 181@10500at 31 31 3181 9
» ] B 3 i 0 3 < 3 | 0)14@it) 8¢ 6121 ' 1210101010+011101010161 81 31 21318+ 3
- fad 2-1 LIRRRRE] 4) 413 1t 14101010101Q10111C:010IGH 3t 31 01 Q1 0
SCL-0288 ; S"L 0288 ! gresttet RIIINIE Q5QJIQIJ101010¢Y101G0s 0! 9+ 3% 04 34 2
3 1 234y &y} st 133670y} 11010108 SETSES) | i |04Q101010 1410102110128 22 910 3¢ 3
» i I li ‘ P 1 l H i ; | I ; > 1184011 94tayss 1 ;3|01GI0IALSIGIQ GI1tdr 3) 2101813
! ‘ v N ss‘c--zx-)--) 1191160100171 31 16}01040(01010I010IB10s ¢1 352191318
g rr e s EE NI ELERE ) -3 J101010+0t01010i91072) 121 Q181313
& uTeUTS 1111504120 1%) S Qlataiata A10id104 0r 11 Q1013
TEYIQ 11§12 9 ] LK IIRIEIK]
terotigdverti | 81 Q1 0L Q) 1t
- TPt et)isi ol | T1919101310¢0100041040191018) 31 831 91 31 1}
[
Code Conversion Chart
: 1
6BIT BINARY TO 1-0F-64 ADDRESS DECODER .
i 4
tmoyts ‘
BAD AGQ O
39% 399 Smilere
sz El
SCL20233

l;. ya |rvvj

S

v Y Y

i

.<]__

— |

=|Itl:. AR :](.;: il e

e

....... 4 {0-ceacw ol (Seacanen

lare1a06r09i j0ecanaccas jemacceessi (0
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' MOTOROLA

MC145026
MG145027
MC145028

Advance Information

MC1485026 ENCODER. MC145027/MC145023 DECODEAS

The MCI25025 wwl encoge mine cis 3i .AfGrmancn 0C 2Ny
(raNSAUL tis INfOManon uooN feceot of § ransTur 2n3ote, TE. - 2CTve
low) signal. Nine nguts mav 0e encsces wun innary cata 1, | 3cenr
1o adow 3= {19.6571 aitterent coges.

TWO Cecocers are oresentlv avanaoie 3otn yse (ne SGMe ransmucer
— tne MC 25025, The aecocers wal recere tne 3-Tif wGig 200 wi wtar.
oret some of e NS s 20Qress <aCes anQ 3orme As S3(3  Ine
MC185027 wul interoret (e first Hive 1r3nsrmiieg s 35 3SCress $na (ne

CMOS MSi

(LOW-POWER CTMPLEMENTARY MOS)

REMOTE CONTROL
INCODEA/DECODER PAIRS
1

(.

&

last four Sits as cat2. Tne MC 125028 wat (7221 an Ains Cits a5 30Grass 1t L SUFFIX
no errors are recerved. e MC12S027 ww Cutout ine our 23ta s LIRAMIC PACRAGE
whnen tNE (ransmultar $anas 30GresS 2UCES MAr —3CA Mgt ar e CASE S0
recever. A vand ransmusSIoN OuIOUl wel 3 MG 3R SCtA Teccers
wnen hev recogruze an 3casess N2l Matznes nai S he cecocer
Otner recevers can e CroquUCed wiln Citlsrent 3CArass:Cata rancs.
\ .

® M3v e Acaresses n enner 2inaey o “~egey i | i i ! f ' ' ? SUFFIX
® Tanary Adaressing Maumezes Numoer or Sazes RS MASNC PACKAGE
® Intertaces watn AF. Ultrasomc, or inirares Transmussion Macias 1 CASE S
® Douste iransmussons tor Error Checrug
® 43V ¢ i3V Coeraton
® On-Chio 2/C Oscdator; No Crystal Aecures MCi2xXXX Sultix  Cenotes
@ Hgn External Comoanent Tolerance. C2a use 3% Camaocnerts ] L Ceramec P1cxage
® Stangarg S-Senes tagui ana Quicut Characiznsucs ! . P Masnc Paceage

i

{

H

PIN ASSIGNMENTS

2101 ul——;\/Tlc ng <1 dl—o\"_?:l vog af T_.\./:—s'g Yoo
A2/028z2 150 Cata Out 2241 150 08 27 g2 15 48
-‘410343 u'a\? 2333 14007 ;.;ql';. “F”
AaIO4 4 130 Rtc L' i3gcs 240 130 a8
.'.SIosjs 12'C.-c ;sés 12009 & fJS 12'54-9
asiceds ngag Avgs ngvr 4’;’{5 noer
swordr w00 asice Gl By s dmyje
vss d! 30 A8/08 ‘lssql3 30 Cata i "’5538 9I(!O¢um
MC25028 MC1:%27 wCt250723
inescer Cezocer Qecoger
e na A8 eI 10 CAGE =INOUT NG LTR, '




MC145026 eMC145027 ¢ MC 145028

SWITCHING CHARACTZRISTICS 1€, = R 0F. 74 =25°C!

4 Charactensuc t Svmoot IV | Mind Tyo | Max | one
CQutout Arse ang Fau Tvme - 3¢ -4 0| 00
‘L,':" 0| -4 %[ ns
SRR R
Qata in Ace ang Fait Nene MC329027, MLC14507298 20 -3} - 15
i - - i5 a5 -
s 1 =Y - s
Encoaer Cloer Frezuency SO0 | 9.1 ~ H
ey 1Q Q - 5 L
dos tatl -1 n
" 3 : 501 -4 -]
(Rererencea 1o Sacocer Cocx) tSee Fqure 3 ty s - - 1 a0 (Y
s 15 -5 - %0
7T dwise wiatn 30 ] 35 - -
B 18 0 x - - -~
TR} - -
Svstemn P003gavon Ceav ~ = - i 152 . | Taen |
(7€ 10 Vana Transmessaon L , 1 Zecies |
Taierance 0n iwTeng Lomoonents
1adre - 2Crg - sy - 2C0 - - T - § =i >
- :- - =35

-,\rl-! -aCw

OPSAATING CHARACTERISTICS

MCi45025

Tng aNOAes wal canadv 3Nl mne s of (hnarv Cala
15 Senne2 v ine 3iste 2t ne AI/D1-25/09 nout oins.
Tnesg oS Can Ce w enner Ci tnree si3tes1d. 1, coent aow-
«ag 37 = 19333 coss.cie cccu._s_n‘he transiut sequencs wul e
MNART CV d HQw ~2ver Of tne 12 NOul O S3¢A tme the 12
‘nOuL 13 {OrCeg iow tne 2ncager wul QulDul [w0 (Centical cata
~QICS. {rus recundant «nIomaion 15 usea Oy ne receiver 0
requce 20rors M e T2 MOyt iS XeSt 10w (N2 encacer wal
TANBAYOUSiv raNSTul INe CAld worgs, The transmutteq
~0fQS 1€ SEI-COMORNING LTwO ‘wOrTS wol L€ (ransmutieq tor
23Ccn ﬁ uset

Zacn r2nsmeiles G213 Ont 1S &nCSCed MO (wo Cala ouises.
2 10GIC IO we T2 nCSGea IS (wO COnseculive sSnorft
SuIses. 3°0GIC INe Sy (WO CSNSEZulve 1ONG Duises, 2ng an
30€n a5 3 '0nQ Swise {CHOw=A Ov § $NOfL Swise. The wndut
5:31e 1§ Telermuned Sv using 3 weax Zultul Cewice (0 ifv 10
13rC2 €3CN QUL WS 10w, nen mgn. i 3ntv 3 ngn siace
resutS 70M (Ne two ests. ne noul 1S assumed (o Se Narg
areq 19 V3D, if 3niv 2 0w siate 1s gOtaned. e noul s
ISSUMED {0 € NIIC wwed o VG35, i Dotn 4 Mgn ana 2 10w
<an Qe 10rced 3t 3n nCul, 11 1S assumed 1O 0e Q0eN And 1S 2n-
I3ceq as suca.

Tne transimut sequence 1s enaoted Sy 3 IGGIC 210 On tne T =
“Gut. Tfus NOUt 23S AN anernal guiiuo cevce 30 (hat 3 sIm-
(€ TwICY Mav D¢ ySED 1O fACE INe MOUT Iow. Wile TE 3
nIGA (NE encOCer 1S CCMOoveety CiSa0led, e QITIIITOL 1S n.
TGitea ana tNe Current Crawn 13 reduced 1O Quiescent Current,
When T3 i3 0rougnt iow, the OSCHALOr 15 Started, ana an -
larnal reset 13 Generaled (0 wutianzs (rie (ransmil seguence,
2acn noul S (hen sequennady selected and 3 CetermMINaLon
S Mage 33 10 Nout I0GC Siate. This nionMmauan 5 sensuy
irangmutteg w3 tne Oata Out outout Sin.

MCias27

The cecacer wei recewe (e senat C31a 11OM (e encocer,
cneck it fgr errors ang cutsut data if vaed, The vansmutteg
Cat3 CINUIUNG Of MO 1JENNTA CALI wOraS 15 #xIMuned it
Ov Oit 33 11 15 recewved. The first hve Qits are assumed [0 Qe

3cCress 3is ana muss Se =ncoced 15 MAN (Ne Caress ine
Suls at the recewver Hf tne 3002SS SuS MALCE, ine next ICuf
C31a) Buts are Stcreq ang cirmodred 0 (Ne 13Sh vawd Cald
storeq. il tvg €313 matcnes, tne VI g wail go nign o 1
In0 nsing 2age Of tne 3 Ou Of tRe fies? word. S2tween (N2
w0 Ga(3 wOrCS N0 H1QNA1 1S $8N1 Ior (Aree 0JLa O L.mes, ~$
ine secong encoced wotcj: teceved, e 200ress Must
2Gam maicn. 2nd il 1t COES, e CAL3 OntS Ire Checred 3ganst
the oreviousiv S107ed da1a o3 Il tne two worcs 0f 2ata tour
s eacn) maich, tne cata o (ransierced (0 (ne Juicut a3
13(CTES ING wel reMan uni¥ New T3ia redldces . i ine
same tme, (ne Vana i7ansaus$ion Qulcul Cin 1S SIOUGNL MGN
300 Wik reM&n fugn uniit an 'eror 1§ r&sved OF LN AC -NOUL
HQNAI 1S receveq 10¢ IGul C3l3 Oit imes.

Altngugn :ne acoress wfarmauan -5 encoged  innary

. lasnion_ ine 5313 «a10rmanon meyust 02 Ner 3 Ore of 3 1200

A (rinary igoent wal Ge CeCIGeq as 4 -0gic Sne
]

MC145028

This recerver J0eraiesin  (Ne $aMe mannar 35 ~e
24C 123027 excent (hat nne acdress Sus are used 3nG no S3id
2uloul 15 Jvaudole, Tne Val:-a Tr3n$missi0n QuIDUi 1§ usad (1
INGICALE IN3L 3 vand }GnIt NS Je2n recawvag

Alinougn Jgaress nlofmanon-sormady s NCCCed 0
tnnary, ine designer spowid Te dwdie gL, Tr e
MC 1250728, the mntn 30aress Ot LAS) must 5@ aitner 3 Sne o
3 zer0. This oart, (nerefore, can acceat cniv I« 33 = 3,122
ilferent cages, A (rnary 1004n1 A9 wul 0€ intercreted as 3
OQIC 1. HOwever if the transmitler sengs 3 (ANdey 10r LOGIC
g the recerver aadress -.s 310QIC | lor (hnarve resgesivary,
(Ne vangd (ransmusSIoN OQutoul wwi Ce snoriened '3 (ne
A1 2 C1 ume constant,

OOUBLE TRANSMISSIQN OECOOING

Altnougn (ne encocer Sends (w0 wergs lor 20637 CRece.
g, 3 cecocer coes nat (EC2SSAtuY Wit 10r twy iransTuiied
wOrcs (0 Oe received Jelore 13SuInNg 3 vang (3Nsmisson Sui-
2ut. Reler 10 ne Hlowenarnts v Figuees 7 ana 8,




MC145026 eMC145027 ¢MC 145028

i
MAXIMUM RATINGS ivaitages Aeferencea 1o V53! \
Astng T Symoor ¢ Value i Unan
SC Sucorv valage i vop 'i -9%m -8 1V
iAoyt vertage, ~d ncud i Via %1 =d5tw0vop=d3 y ¥
OC Current Dran Fer #a ! [ Q R
Joerang Temoerature Fange f Ta [ v te 23S =
3orage Temoerature Fange . - | .'“; Y] -35t0 =15 T
= f
f
SLECTRICAL CHARACTEAISTICS f
i {vagl -#°C | Sec | -25'C |
Sunc = S
anciensuc } I v e Marl M Teo ] Max ) Mo Mt Unet
Qutcut vortage. T lave 39 - 105 | - :O 3CE | - 1965
L) . v, | w ) - loos| - ) 0g5| - [oes| v
| - joosi - 45 sesl - loosi
1 Laves 3012351 - ¢ 59 - (2954 - |
Ypador VOO VoM 0 38| - |99 o - |9ss l - l v
S fragst - j1a %k 15 - |1eezi -
ingut Voitage T3 Laver ! }
Wo=diordin " s0f - pist - o s | - st
Va=iQor 10V A T I } 10 - : % 3 SRR
(VoatlSce 15V S - - 51 20} - 1334
T L2 i I
VnadSori3w L sofis| - (35| i v
(VA=100c9.0N L s I l - |is 5.5
WoelZor 115w 16 lstol - Jruie | fas !
Qutout Onve Current Souice i ;
Vop =25 V) sof-151 - |-t 1-a2 i
WAy ad 6 Vi H 501-934 - |-3& 383 mA
ROEEA R 9 f-3] - feit | e
Vap = 13.5v1 51 -38 - |=367 -3 3
Vo =94 V! S | T90%z] - |0 | 088
Vo =0.5v { o 10 13 - T 1 ma
Var =i sVl ! Vs las] - lae |, sa
lngut Cuertent = 13 iMCI12SZ5, Puduo Devcer l 23 - - 1130 )
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PIN DESCRIPTION

MC12502S Encoder

Al/D1.A9/09 — These wnouls wul te encoced 2nd the

© c3ta senailv outout trom e encoder.

VSS = The most negaave suooty (usuaily grounal.

As, CTc. ATc ~ Thesa cins are oart of tne gscutator sec-
u0n O (ne encscer. !t an external SIGN3l SOUrCE S USEY -
51220 ol ne nternal oSCMALAr « SNOUIG Be 2onnecied (o tne
A9 nout ang the ATC 2na CTC 2ins snouid Ce et coen

TT - This Transmut-Enacie (active 10wl ngut weil inrtiate
fansmusSSIon wnen forced low. A 0ulluo Cewce wul keeo tris
Mnoul nan fnQrmally.

Data Out ~ This 1s tne cutout of the encsoer that wai ore-
2Nt (ne senaiv encoCed Sgnals.

VDD — Vne most costwe SuoOly.

MC145077 Decoger

Al-AS ~ These are e a0Gress nouts Nt Mmust Matcn
e encoger nouts AN/ D1-A5/05 in oroer tor the gecocer (o
sutout cata.

$&D9 - These outcuts will Give (ne nrdrmaton Nt 1s
Sresenteq 1o the encccer mours A6/ C6-A9/09. Noce: onv
S1Nary Cata wali De aCcxnoweeOdged. 3 (nnarv coen wul e
ceccazq 2s iogic one

A1, Cy —~ These oins acceot a resisior and Ca0acior tNat
are useq 0 cetermine wr:eme'f 4 NArow o;ixse Cf & wsCce
Cusse Nas Oeen encoGed. [ne nme cansiant f1 x Ci snouid
seset 0 | 72 transmut clock cenogs. 1€ = 3.95 AteCre

/2/C3 - This o 2ccsors a resisior 10 VsS ang a
€203C110f 10 VS S inat ave usea™:c cetec: 50t tne =na of an
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2nt 37 2 C3 snowia te 13,5 :.-af!smu =scx seroas Hour cata
31t 3en0As). This Ime 23131301 s usO (0 Cetermune tNal ine
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V§s - Tne most nagauve fuoo-v .wSudiv greuncl
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FIGURE 2 — DECODER BLOCK DIAGRAM MC 145077
13
H H

H vana
H f - 3]
i i f[ Q Transmiason
{

i:j>—- 5 >C8

!

H _33 —J ¥ 1< > o7
.’ i z g
e il
v b ! z . ,——Do—@ca
Sequencer r I , - ’ L|
Circunt i
’ , : ; —-. :>o.__uz 03

: :
3 . H i
: m 4 t Cata l 03 ta
" : [ Zatractor ’ %

v
. ; 5 s
s —i l—-«»..-" xoL_.I l.._ — 3] { 3jvss
= *t gqﬁ = "’
= <+
2 T
i
FIGURE I — CECCOEA SLOCK DIAGRAM MC1as028 1
Cantrot P . 3ug
! Loge !/ ansmissicn
i L s

Jecuencer Cuguu

, t

!? X H 3 1 1 H ! i {

z NN Fad 1T 4 o
] |
= i ] g P [ o ! ] i i o
I

’ I < e Iy i
Ad 4 D - : T : H N N _ II
N : : H | % i ‘! acs ' Saua
R T o
s Vn

!
23|13
a3 |2 !

Gt
I.—”i'-«....f 'o;—-l}._ ——Gve,
4

= 'g'




MC145026 ¢ MC145027 e MC 145028

FIGURE § — ENCQOER DATA WAVEFORMS (MC145a25)
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FIGURE 3 — MCI115Q77/MC 14528
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