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Abstract

UHF remote control consist of 2 main parts one is
transmitter which use radio frequency in UHFband at the frequency
of 360 MHz and trasfer datsa ijs binary type , the other is
receiver , in this state have 2 control unit. the first use in
sutomobile consist of shock .sensor circuit , central 1lock
circuit,alarm. the second is gate controller

. the way to control these two control units is done by
transmitter controled. choose two direction switch control inside

automobile and gate individually
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SCLA00TUB % CMOS NOR GATE (Unbuffered]
FEATURES
4 Unbuffered Outputs for Quasi-Linear Applications CONNECTION DIAGRAM
4 Quad 2-input NOR Configuration {all packages)
4 Diode Protection on all Inputs
4 Output Drive Current Compatible with “B~ Series V?D 418 41A dlY 3‘1Y 318 3lA
4 Pin Compatible with Buffered SCL4001B 14 13 12 11 10 9 3
4 Balanced Qutput Drive Current Specifications
SCL4001UB
1 2 3 4 5 6 1
I | I i [ ]
1A 1B 1Y 2Y 2A 2B Vgg
DESCRIPTION .
The SCL4001UB consists of four positive-logic Add suffix for package:
NOR gates. The outputs are unbuffered, making C  14-pin Cerdip
the device suitable for gquasi-linear applications, D  14-pin Ceramic
such as gated oscillators, multivibrators, and pulse E 14-pin Epoxy
shaping circuits. F  14-pin Fiat
For digital applications, the buffered SCL40018 H Chip
is recommended for its higher gain and input
pattern insensitivity.

TRUTH TABLE

Inputs Qutput
(¢ Je] 1
All other combinations [o]

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VoD - Vss
Operating Temperature Ta

C, D, F, H Device

E Device

DC Supply Voltage 3t015 Vde

55 to +125 ©°C
40 t0 +85 ©C

SCHEMATIC DIAGRAM

Veo
&
1A6———-——-|‘ o i S3a
18d IE’,Y ::Y._L[ d3s
27| e
286—ﬁ»'—1 ’r—__643
240— ]:Bj E[ Ean
U= U U =
2] [E A
2Y94> O 4y
Vss

LOGIC DIAGRAM
18 ) Y
2A
3A s .
' 38 1) e av
aan
i ‘J:Do—n ay
Y=A+B
vgp = Pin 14
Ve s fin 7




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '3

) S )
PARAMETER (‘\’,30) CONDITIONS | TLOW 5C THiGH” | ynits
< Min. | Max.| Min. { Typ. | Max. | Min. | Max.
QUIESCENT DEVICE oo
CURRENT | § |Vjn-Vss orVop| — | 0.05| — [0.0008/ 005 — | 1.5 |uAde
10 |Alvalidinput | - {010| - {0001 |010| - | 30
15 jcombinations - 0.20 - |0.002 | 0.20 - 6.0

NOTES: ' _Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
3T 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.

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

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

Typical P-Channe!
Source Current Characteristics

¥

PARAMETER (‘\’,32, Min. Typ. | - Max. Units
PROPAGATION DELAY TIME o i, TR v
5 - 75 150 ns
10 L4 35 70
. 15 - | 2 50
OUTPUT TRANSITION TIME tron, tTHL
5 A 100 200 ns
10 = 50 100
15 2 40 80
Voe. DRAIN VOLTAGE (Véc) s
20 18 16 14 12 10 8 6 4 2 O S A gy .
—r— 2 g Vs = 15 Ve
Vs =5 Vic = 5 -
— 0 % c® vl
Veg =10 Ve // Vg g X~
= 4 20 £ 3 g: V= 10 Ve
-25 g = —
30 2 R // -7
L as 3 S 10 //‘
Vg =15 Ve ] ) 2 5pa Vcsl“-":’“ T, =25°C 4
| b N L .
T ] T.l-zsc--ts £ 0 2 4 6 8 10 12 14 16 18 20
-50 Voe. DRAIN VOLTAGE (Vec)

Typical N-Channel
Sink Current Characteristics




SCL4001UB

APPLICATIONS INFORMATION

Yoo
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Vx
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CMOS NAND GATE

ScLApTIue (Unbuffered
FEATURES .
4 Unbuffered Outputs for Quasi-Linear Applica- CONNECTION DIAGRAM
tions {all packages)
4 Quad 2-Input NAND Configuration
¢ Diode Protection on all Inputs VoD a8 4A 4Y 3Y 38 3A
4 Output Drive Current Compatible with “B” { 1 | . i 1 |
Series . 14 13 12 11 10 9 8
4 Pin Compatible with Buffered SCL4011B SCL4011UB"
¢ Balanced Output Drive Current Specifications
1 2 3 4 5 6 7
T 1 I ] 1 |
DESCRIPTION 1A 18 1Y 2Y 2A 28 Vgg

The SCL4011UB consists of four positive-logic
NAND gates. The outputs are unbuffered, making
the device suitable for quasi-linear applications,
such as gated oscillators, multivibrators, and pulse
shaping circuits.

For digital applications, the buffered SCL40118B
is recommended for its higher gain .and input
pattern insensitivity.

Add suffix for package:

Chip

*CIMMOO

14-pin Cerdip
14-pin Ceramic
14-pin Epoxy
14-pin Flat

TRYUTH TABLE

RECOMMENDED OPERATING CONDITIONS

¢
p— Inputs Ou;put For maximum reliability:
All other combinastions 1 DC Supply Voltage  Vpp-Vss 31015
Operating Temperature Ta
C, D, F, H Device -55 to +125
E Device 4010 +85 9€
SCHEMATIC DIAGRAM LOGIC DIAGRAM
7
?u
L4 P [J P
= 2y 3y L_‘.‘[‘ tH
Rrillics 3D
L L & 2A s
1A 5 EL 3A 24 SD_. 2y
2 a— ’
S——— ) 3A 8
18 = F 3B e 9:D°_ 10 3Y
- 4 4A 12
o By v En & R
*—1___:_]—0 O—E__r* v = AB
N N
il 5 b2 i

2ab— L=y | T_FL__._&A

Vss




sCL40t1UB

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS !?

. F ° 2
PARAMETER Voo | conoirions | Tiow *5C THIGH” | ynies
(Vde) Min, | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT 5 {Vin=VssorVoy — |005| ~ [0.0008 0.05{ — | 1.5 [pAde
10 [Allvalidinput | - | 0.168| - looo1| o160 - | 3.0
15 |combinations - 0.20 - ]0.002 | 0.20 - 6.0

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Specifications”.
Teow =-85°C for C, D, F, H device.
= -40°C for £ devica.
Thign = +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, Ta =25°C)

PARAMETER (‘\’/gg) Min. Typ. Max. | Units
PROPAGATION DELAY TIME ke ¥ Y Y W
T ns
10 = 35 70
15 & 25 50
OUTPUT TRANSITION TIME o] » I
R - 1 ns
10 > 50 100
15 - 40 80
Voo DRAIN VOLTAGE (Véc) 4 S
2 18 16 14 12 10 -8 B 4 2 0 (e
LA % ‘4: Vou = 16 Ve
i Tl i ey ?o 7 = 3
T 1 -] =
Ve = =10 Ve // -15 ; g % .
20 5 5 Veg = 10 Vi
4 2 g § 20 3
30 A 15 ]
< % 3 S 10 //
Voo ==18 VoL -« '; St Toem 25°C
A 1
F {1 i 0 2 4 6 & 10 12 14 16 18 20
X V;e DRAIN VOLTAGE (Ve)
Typical P-Channel Typical N-Channel

Source Current Characteristics Sink Current Characteristics




APPLICATIONS INFORMATION
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S CMOS

SCL4028B
BCD-TO-DECIMAL DECODER
FEATURES
4 BCD-to-Decimal or Binary-to-Octal Decoding CONNECTION DIAGRAM
4 Buffered Outputs go High on Selaction {all packages)

4 Low Outputs for alt iliegal Input Combinations

# Balanced Output Drive Current Specifications
Vpp 3 1 8 [+ ‘D A 8
| ]

¢ i | | N | L
DESCRIPTION, 16 15 14 13 12 11 16 8§
The SCL4028B types are BCD-to-Decimal or SCL40288
Binary-to-Octal Decoders consisting of pulse shap- 1 2 3 4 5 6 7 8
ing circuits on all 4 inputs, decoding/logic gates, T T 1 ] I T
and 10 output buffers. A BCD code applied to the 4 2 0 7 9 5 6 Vgg

four inputs, A to D, results in a high level at the
selected one of 10 decimal decoded outputs.
Similarly, a 3-bit binary code applied to inputs A Add suffix for package:
through C isdecoded in octal code at output 0 to 7.

A high-level signal at the D input inhibits octal de- g :g:g:: gz;:::ic

coding and causes outputs O through 7 to go low. E  16-pin Epoxy

If unused, the D input must be connected to Vgg. F  16-pin Flat
Expanded decoding such as binary-to-hexadeci- H Chip

mal (1-0f-16), etc., can be achieved by using other
SCL40288 devices. This part is useful for code
conversion, address decoding, memory selection
control, demultiplexing, and readout decoding.

RECOMMENDED OPERATING CONDITIONS

TRUTH TABLE For maximum reliability:

Input Output DC Supply Veltage Vpp-Vgs 3to15 Vdc
DCBA|9 87 65 4 3 2 10 . Operating Temperature Ta .
0 0 0O0|(0COOODOOOUOO 1 C, D, F, H Davice 55t0+125 ©C
0 0D0 1/000000O00O0O0T1O E Device -40to +85 ©C
0O 01 010 O O0OOO OO 1T OO .

0O 01 110 0 0OOOO 1t 0 O O
g1 0 00O OO O O 1 0 O OO
01 0 170 000 t 0 0O0O0OCO
011t 0{0 0 0O,17 000 0 OO )
0111001 00 O0O0O0 0 O
1t 0 00j0O 1 0 0O OO OCO OO
10 0-1{1 0 0 O OOO O OO
1 01 00 O 0' 0 00 0 O 0O
1 01 1/]0 0000 0 0 0 0O
11 0 0(0 000 0 OO0 O0 OO
1101000 0 00O0O0O0OOO
111 0|0 00 0 OO OOOTU O P BLOCK DIAGRAM
T 11 110 0 0O 0O O OO O OO
( 10 0——fa "0 |03
1 ——0 14
381 "2 —02
- . Binary{ 130—B "3"|—015 g:‘e:c“
B o o g K o
inputs “8—06 Outputs
12 O C 6" |0 7
. o a
“g 09
. L t1o—Jo “gt—0's
Voo * Pin 16
Vg * PinB




sC¢L4a0288

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS **

3 o 1
PARAMETER VoD | conprrTions |_Tiow 5C Tuc”__| yniny
(Vdel Min. | Max. | Min. [ Typ. | Max.| Min. | Max.
QUIESCENT DEVICE loo| 5 [Vin=VesorVpg | - 5| — | 005 5| - | 150 |pAde
CURRENT 10 {All valid input - 10| — [o1 10 | - | 300
15 Icombinations - 20 — 0.2 20 - 600

NOTES: ' Remaining Static Electrical Characteris

Teow = -65°C for C, D, F, H device.
Lo

= -40°C for € devics.

Tuign = +125°C for C, D, F, H devics.

=+ 85°C for E devica.

tics are listed under “SCL40008B Series Family Specitications”.

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

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

PARAMETER (‘(/gg) Min. Typ. Max. Units
PROPAGATION DELAY TIME oL, tow 5 - 225 450 ns
L] L
10 - 100 200
15 - 70 140
QUTPUT TRANSITION TIME N 5 - 100 200 ns
10 - 50 100
15 & 40 80
Voo, DRAIN VOLTAGE (Vde) 50 Fo T
20 18 -16 -14 -12 10 -8 -6 -4 2 0
Zal Vs g s Ves = 15 Voe
Vog= =5 Vte —pF 5 § T 49
| ! . a0 : 35 /‘ -
1 [ A 15 ] & 3
Ves == 10 Ve Iz g &
2 20 2 525 7 Voo = 10 Vde
Vi 25 2 S 2
3 z P
30 R = 15 77
» 35 3 S 10
Vg =18 Voe—| ] -0 ';‘ £ 5{/ Ve-l=5l“‘ T.=25°C
L=t T,=28C- 45 & L1
[ T N> 0 2 4 & 8 10 12 14 18 18 20
- -50 Voe. ORAIN VQLTAGE {Vdc)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAM
T 2
D0—4>—Oo




SCL40288B

APPLICATIONS INFORMATION

CODE CONVERSION CIRCUIT

The circuit shown here converts any 4-bit code to a decimal or hexadecimal code.
The table shows a number of codes and the decimal or hexadecimal number in these
codes which must be applied to the input terminals of the SCL40288B to select a
particular output. For example: in order to get a “high” on output No. 8 the input
must be either an 8 expressed in 4-Bit Binary code, 3 15 expressed-in 4-Bit Gray code,
or a 5 expressed in Excess-3 code.

INPUT COOES
- et
WMPUTS INPUTS T OUTPUT NUMBER
—_———— 1/6 SCLA0D6E9UB > 12
x,aﬁ,;_
EEEE iR
B]C]8] A+ O|df{elol 1 2[3]4[s18]7 8]0 ]i0js]12]1a D18
0]6]0]0] 8] © oi0j1jololoiolololo|ololo|6lelojelo
ofols]i] 1] 1 i]1{o|1|olcjofolelolo]olo|elolololo
olojilof 2| 3] tofz|2]ajo[t{o]o]elelo]ojolnlolelolole
I olol (1] 3] 2ol 313 Jolofolrio]ololololotelolelolole
. of1iojo] a] 7|1 «js| Jajolojo[1]o|ojolalolofoiolojole
A ] ¢ o A L] < ° olvioj1]| 8] 8]z djololofolelv[olofoiololololojole
of1{v|of 6| «f3] 1 olofoJofeal1ial0ololol 0
scL40288 ScL40288 a:unrsaz ‘ooono:ouoaoo::::
01 2343 6789 °I13‘9""3 ticio|of simis olojoloiolofojefrjojelictolo(olo
]]lllll[l‘ I I]T]W' BOORXIR0 s{ofe{ololalojolojoj1iojojajolalo
vioj1{oj1e[i2{7[ o| |efo{ojo[o(ojajojejoio] 1jololoiale
grryaser SEA_IOUNIZIS 1.0 Vio]1|v[17[13({8] |s| |0l6]afoiojojc]ololojo] 1|ojojolo
1 uTPUTS "{1]0l0]17] afe] sje] |ojv|vlojololo(olola|06l 6] 1| 0(0]6
"{1Jo[*[13] o] [ ej7|7lclo]olc]ojo]olo]ojotolelali1{0]0
1{1{1]ofwa| ] sin(ajojololelololole]olojo{olololi|a
“ - v{1[1{1]s(we] [ 7[v[#]ojole{efolofe{e]eja|o] o] o] o 6] ¥
) Code Conversion Chart
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National
Semiconductor

MM54C73/MM74C73 Dual J-K Flip-Flops with Clear
MM54C76/MM74C76 Dual J-K Flip-Flops wnth Clear and

Preset

MM54C107/MM74C107 Dual J-K FIlp—Flops with Clear

general description

These dual J-K flip - flops are monolithic
complementary -MOS (CMOS) integrated circuits
constructed with N- and P-channel enhancement
transistors, Each flip-flop has independent J, K,
clock and clear inputs and Q and Q outputs. The
MM54C76/MM74C76 flip fiops also include preset
inputs and are supplied in 16 pin packages. These
flip flops are edge sensitive to the clock input and
change state on the negative going transition of the
clock pulses. Clear or preset is independent of the
ctock and is accomplished by a low level on the
respective input.

features
+@ Supply voltage range

= Tenth power TTL
compatible

3V to 15V

drive 2 LPTTL loads

a1 High noise immunity
= Low power.
& Medium speed operation

0.45 Ve (typ)
50 nW {typ)

10 MHz {typ)
with 10V supply

applications

Automotive

Data terminals
Instrumentation
Medical electronics
Alarm systems
Industrial electronics
Remote metering

Computers

logic and connection diagrams

Transmission Gate

>°_.
.
. - ooy i
‘ 1 [
a~=C3*_" )
a a i
syt
>0 >0t ; .
MMS54C76/MM74C76
anes L Pt = LN
aress N L, [ a I L cuean s o
* tascs D : [N
.o 4 diL o, a4 LT
ighm
“ .

oY LI o

[ . o« = . w
ane .
i becenn ! ' Lo o
one o LY TS

e

Net: A lagic “0” on claar oz @ 10 loge “0.”

MM54C73/MM74C73

Now: A logic "F" on sloar stx O 16 Jope 0"
MMS4C107/MM74C107

e van
Nots 3: A logic “B” ou sloar sem O to & logie “1.*
Kore 2: A lops “T on prowst vy @ to 2 bogee “1.7

MMSACT76/MM74C76




absolute maximum ratings

Voltage at any pin {Note 1)

Operating Temperature MMS4CXX
MM74CXX

Storage Temperature

Maximum V¢ Voitage

Package Dissipation

Lead Temperature {Soldering, 10 sec}

Operating Ve Range

electrical characteristics

~0.3V to V¢ +0.3V
-55°C t0 125°C
-40°C to +85°C
-65°C to 150°C
18V

500 mW

300°C

+3V to 15V

PARAMETERS CONDITIONS I MIN [ TYP [ MAX I UNITS
CMOS TO CMOS
i Vee * 5.0V 15 v
Logrieal 1 tnput Volitage V ny, Veg = 10.0V 8 v
Logicai 0" tnput Voitage V, Vee = 8.0V 15 v
¢ 9 rior Vee = 100V 20 v
rger Vee = 5.0V a5 v
Logical "1 Qutput Voltage Voyri) Vee = 100V 20 v
" ’ Vec = 5.0V 05 v
Logical “0"* Qutput Voltage Vourg v:: 0.0V b v
Logical 1" Input Current iy Vee * 150V 1.0 HA
Logicai ““0°* tnput Current fyy g Vee = 15.0v -1.0 HA
Sugpty Current lcg Vee = 15.0V 0.050| 60 HA
Input Capacitance Any input 5 oF
Propagation Oelay Time 10 a3 Logical 0" £ 3 g
o pwosnty vl — M , Vee *5.0V.C, # 50 9F, To = 25°C 180 | 300 ns
Qor T Vee * 10.0V, C = 50 oF, T, = 25°C 70 1o n
Propagation Delay Time to a Logical 0™ Vee =50V, C =S0pF, Ty = 25°C 200 300 ns
Fram Preset or Clear, Vee * 10.0V, C =50 pF, T, = 25°C 80 130 ns
Propagation Detay Time to a Logicat 1" Ve = 5.0V, C, = S0 oF, T, =25°C 200 00 as
From Preset or Clear Vee = 10.V, C_ = 80 0F, T, » 25°C 80 130 as
Tima Prior to Clock Pulse That Data Must | Ve » 5.0V, C_ = 50 oF, T, = 25°C (110 - [ 175 ns
be Present, tggrur Vee = 10V, C,_ = S0 pF, T, = 25°C 45 70 ns
Time After Clack Pulse That J and X Vec *5.0V.C = S0oF, T, =25°C —40 9 n
Must be Held 8 Vee * 10,0V, € =50 pF, T, = 25°C -20 0 s
Minimum Ciock Pulse Width Vee 2 5.0V, C_ 850 pF, T, =25°C 120 190 ns
twi &t Vee = 10.0V, C, =50 pF, T, = 25°C 50 80 ns
B s Vec = 5.0V, C =50 pF, T, = 25°C S0 130 ns
Minimum Preset and Clear Pulse Width Vee = 10.0V, Cy = SO oF, T = 25°C 40 80 nt
. Vee = 5.0V, C =50 pF, T, = 25°C 2.5 40 MHz
Ma Tosgle F cc . Cy Ta
TR TEN Ve = 10.0V, Cy = S0 oF, T, = 26°C 7.0 10 | . MHz
) . Vee = 8.0V, C » 500F, T, =25°C 15 us
ck Pulse R I Ti cc & .
Clock Puise Rigz dnd Fall\pime Veg = 100V, G, » 50 pF, T, = 25°C 5 us
LOW POWER TTL TO CMOS INTERFACE
reyor 54C, Vo = 4.5V
Logieal 17 Input Voltage Viney) Tac. v:‘: h Xoby Vee=1.5 v
. 54C, Ve » 4.5V
Logical “0" Input Votlage V, - Tee 0.8 v
o 9 Vinian 74C, Vg = 4,75V
o 54C. Ve = 4.5V, Ig = ~360pA
v
Logical 1" Qutput Voltage Vourin 74C, Vee = 4,75V, Ig = ~360uA 2.4
S4C, Ve = 4.5V, 1g » 360A
g ltage V cc o 0.4 v
Logical "0 Qutput Voltage Vourior 74C, Veg = 4.75V, Ig = 360uA
QUTPUT DRIVE {Sea 54C/74C Family Characteristics Data Sheet)
Output Source Current {lgounce! Vee * 5.0V, Vigig = OV -1.75 mA
Ta = 25°C. Vour = OV
Qutout Source Currant (lgouncs) Vee = 10V, Vinig = OV -8.0 mA
Ta = 25°C, Vour » OV
Output Sink Current {lg,nx) Vee ® 5.0V, Vipgq = 5.0V .75 mA
Ta = 25°C. Vour = Vee
Output Sink Current {lgnx) Veg = 10V, Vi = 10V 8.0 mA
Ta=25°C. Vour * Vee

Nots 1: This device should not be connected to circuits with the power on
permanant damage.

high

ges may cause
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truth table

th tet Preset | Clear | Q, : G,
J K [o] 0 0 0 0
0 0 Q. 0 1 1 0
o 1 [+] 1 0 o i
R I R T
1 [ Q.
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MOTOROLA

—
MC34001, MC35001

MC34002, MC35002
MC34004, MC35004

JFET INPUT OPERATIONAL AMPLIFIERS

These low cast JFET Input operational amplifiers combine two
state-of-the-art linear technologies on a single monolithic inte-
grated circuit. Each internaily compensated operational amplifier
has well matched high voitage JFET input devices for low input
——ottservoltage: The BIFET technology provides wide bandwidths

JFET INPUT

OPERATIONAL AMPLIFIERS
SILICON MONOUITHIC
INTEGRATED CIRCUITS

and fast slew rates with low input bias currents, input offset cur- G SUFRX . MC34001, MC3500% ..
rents, and supply currents. METAL PACKAGE {Top View)
The Motorola BIFET family offers single, dual and quad oper- CASE 601-04 NC
ational amplifiers which are pin-compatible with the industry stan- S g"’;“ ce
dard MCTM1,-MC1458, and the MC3403/LM324 bipolar devices. "
The MC35001/35002/35004 series are specified over the military / ":‘:"“"" Output
operating temperature range of -55°C to +125°C and the Non- Ottsat
MC34001/34002/34004 series are specified from 0°C to +70°C. 8! :"v-"lnl O it
4 nput v
® Input Offset Voitage Options of 2.0, 5.0, and 10 mV Maximum Ee
o Low Input Bias Current — 40 pA vee
MC24002,
e Low Input Offset Current — 10 pA Oumut Agy Q) Outout 8 MC35002
o Wide Gain Bandwidth — 4.0 MHz :::;:I:‘, Q) O, :"v'"i;’ (o View)
: nput
e High Slew Rate — 13 V/us NoninvertingQ) S {) Noninverting
o Low Supply Current — 1.8 mA per Amplifier Input A vee Input 8
e High Input impedance — 1012 0
¢ High Common-Mode and Supply Voltage Rejection Ratios —
100 dB8 N
e Industry Standard Pinouts r
¢
1 1
ORDERING INFORMATION  SUFFIX U SUFFIX @
Op Amp Temperature 1 PLASTIC PACKAGE  CERAMIC PACKAGE
Function Device Range Package CASE 626-05 CASE 693-02
MC34001AD, BD, D SO-8
MC34001AG, 8G. G . Oto +70 Matal.Can D SUFFIX
sincre | VICI001AP. 6P P Plastic DIP e PLASTIC PACKAGE
ngle -
e TMcaac01au, 8U. U . [ ceramic oP A\ CASE 75102
MC35001AG, BG. G ~55t0 +125°C Metal Can
MC35001AU, BU, U Ceramic DIP Oftset Null BINc
MC34002AD, BD, D S0-8 lavt Input .} Civee MC34001,
MC34002AG, BG, G 0to +70°C | Metal Can Nendf P Ouwut  MC35001
o+ - vee Oftset Nuil (Top View)
bual MC34002AP, BP, P Plastic OIP
ua
MC34002AU, BU, U Ceramic DIP OCutput A ] R vec
MC35002AG, BG, G Maetal Can 0 Ouwmut 8 MC34002,
itbvtd -5510 +125°C Inpus A p:
MC35002AU, BU. U Caramic OIP VEE{ T2} tnoun 8 ::,‘::f,"::,
MC3400480, D S0-14
MC340048L, L Oto +70°C Ceramic DIP
Quad  3g3s0048P, P Flastic DIP A
. MC35004BL, L 55 10 + 125°C | Caramic DIF our ~ = Out 4
inputs IE 3 Inputs 4
g Sha
vee [ [Hvee
+*
oum 20 s
.o nouts nputs
" " "0 DsupRAXx oKl N :_}.EZ!
1 L SUFFIX P SUFFIX PLASTIC PACKAGE Qut 2 (7] {3]0ut 3
CERAMIC PACKAGE PLASTIC PACKAGE CASE 751A-02
CASE 632-08 CASE 646-06 50-14 MC34004, MC3IS004 (Top View)
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MAXIMUM RATINGS

MC35001 MC34001
MC35002 MC34002
Rating | Symbol MC35004 MC34004 | Unit
Supply Voltage vee -22 +18 v
VEE -2 -18
Differential Input Voltage Vip =40 =30 v
Input Voltage Range ViOR =20 =18
Output Short-Circuit Duration s Conunuous |
Operating Ambient Temperature Ta -551t0 ~ 128 Oto ~70 *C
Range
Operating Junction Temperature Ty ’C
—|Metal and Ceramic Packages 150 15
Ptastic Packages — 18
Storage Temperature Range Taig °c
Metat and Ceramic Packages -65to +450 | -65t0 +150
Plastic Packages - -55to =125

ELECTRICAL CHARACTERISTICS (Veg = -15V, Vge = - 15V, Tp = 25° unless otherwise noted).

Symbol { MC35001/35002/35004 MC34001/34002/34004
Characteristic Min I Typ Max Min Typ Max Unit
Input Offset Voltage {Rg < 10 k) VIO ! mv
MC3500XA, MC3400XA - 10 2.0 - 1.0 2.0
MC3500X8, MC3400X8 - i 3.0 5.0 _ 3.0 5.0
MC3500X, MC3400X - 1 50 10 -— 5.0 10
Average Temperature Coefficient of Input Otfset Voltage vigraT| — i i0 - — 10 —-— »VrC
Rg € 10k, Ta = Tiow 10 Thigh INote 1} !
Input Offset Current (Vcpm = 0) (Note 2! ho ! pA
MC3500XA, MC3400XA - 10 25 _ .25 50
MC3500XB, MC3400X8 — 1 10 | s0 — | 25 | 100
MC3500X, MC3400X =/ gt 25! 100 _ 25 100
Input Bias Current (Ve = 0) (Note 2) I : pA
MC3500XA, MC3400XA - ' 40 75 - 50 100
MC3500X8, MC3400X8 - ; 40 100 - 50 200
MC3500X, MC3400X - { 50 200 - 50 200
Input Resistance 5 - 1012 | — — 11012 —~ o
Common Mode Input Voltage Range VicR z=h -15 — =1 +15 - v
3 i -12 -12
Large Signal Voltage Gain (Vg = =10 V. R = 2.0k} Avoi vimv
MC3500XA, MC3400XA 50 150 _ 50 150 | —
MC3500X8, MC3400X8 | S0 . 150 —_ S0 150 -
MC3500X, MC3400X 25 I 100 —_ 25 100 -—
Qutput Voltage Swing vo i =14 - v
R, > 10 &) 212 - =13 -
(R, » 2.0 k) t =10 13 -
Common Mode Rejection Ratio {Rg = 10 ki CMRR l d8
MC3500XA, MC3400XA 80 100 _— 80 100 —
MC3500X8, MC3400XB ;80 100 —_ 80 100 —
MC3500X. MC3400X" , - — — 70 100 -—
Supply Voltage Aejection Ratio (Rg = 10 k) (Note 3} PSRR d8
MC3S00XA. MC3400XA 80 100 -— 80 100 -
MC3500X8, MC3400X3 ’ 80 100 — 80 100 -
MC3500X, MC3400X , 1 100 — 70 100 —_
Supply Current {Each Amplifier) o mA
MC3500XA. MC3400XA , - 14 25 — 1.4 25
- MC3500X8. MC3400XB , - 1.4 2.5 — 1.4 2.5
. MC3500X. MC3400X .- 1.4 2.7 - 1.4 2.7
Slew Rate (A, = 1) SR . — 1 13 — — 13 —_ Vius
{ Gain-Bandwidth Product GBW | -~ 4.0 — — 4.0 - MHz
Equivalent Input Noise Voltage en | - 25 _ -_— 25 — | avrvAz
{Rg = 100 2, { = 1000 Hz2) 1
| Equivalent input Noise Current {f = 1000 Hz) in 1 — |00 - — {001 — |pavRz

—
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ELECTRICAL CHARACTERISTICS (Voe = »15V. Vgg = ~15V,. Tp = Tigw (0 Thigh [Note 10

MC35001/35002/35004 | MC3I4001/34002/24004
Characteristic Symbel | Min Typ | Max Min | Typ | Max Unit
input Offsat Voltage (Rg < 10 k} vio ' mv
MC3500XA, MC3400XA - - 4.0 - | = 4.0
MC3500X8, MC3400X8 — —_ 7.0 - i - 7.0
MC3500X, MC3400X — - 14 R 13
Input Offset Current (Ve = 0) (Note 2) ho nA
MC3IS00XA, MC3400XA —_ - 20 - - 2.0
MC3500XB, MC3400XB - - 40 - = 4.0
MC3500X, MC3400X —_ —_ 40 - = 4.0
Input Bias Current (Vea = 0) {Note 21 e nA
MC3500XA, MC3400XA - - 50 - - 4.0
MC3500XB, MC33UUXE R i ol 4 o el - 8O- feae e
MC3500X, MC3400X - — 50 - - 8.0
Common Mode Input Voltage Range VicR =N — —_ =11 - - v
Large Signal (Vo = =10V, R_ = 2.0k} AyoL vimv
A, . MC3500XA, MC3400XA 25 —_ —_— 25 _ -
MC3500X8, MC3400X8 25 - — 25 - —_
MC3500X, MC3400X 15 — - 15 - -
Output Voltage Swing vo I v
(R > 10k 1 — —_ =12 l - _
(R = 2.0 k) 0 — — =10 - -
Common Mode Rejection Ratio (Rg € 10 k) CMRR l d8
MC3S00XA, MC3400XA 80 - —_ 80 - -
MC3500X8, MC3400XB 80 _ - 80 -— -—
MC3500X. MC3400X 70 _ — 70 - -
Supply Voitage Rejection Ratio (Rg € 10 k} (Note 3) PSAR d8
MC3500XA, MC3400XA 80 —_ _ 80 | -— -—
MC3500X8, MC3400XB 80 _ — 80 - —
MC3500X. MC3400X 70 = - 70 — —
Supply Current (Each Amplifier} Ip mA
MC3500XA, MC3400XA -— _— 2.8 - - 2.8
MC3500X8B, MC3400XB - - 2.8 — - 2.8
MC3500X, MC3400X - — 3.0 = - 3.0

1) Tiow = =55'C for MC35001/MC35001A/350018
MC3500/MCI5002A/350028

MC35004:350048

= 0°C for MC34001/34001A/340018
MC34002734002A/340028

M(C34004/340048

Thigh = +125°C for MC35001/MC35001A/350018
MCIS002/MCI5002A/350028

MC35004/350048

= «70°C for MC34001/34001A/340018
MC34002/34002A/340028

MC34004/340048

NOTES:

{2) Thae input bias currents approximately double for every 10°C rise in junc-
tion temparature, T 3. Oue to limitad test time, the input biss currents are
correiated to junction temperature. Use of a heat sink is recommaended
if input bias current is 1o be kept to @ minimum.

13) Supply voltage rejection ratio is measured for doth supoly magnitudes
increasing or decreasing simultaneously, in sccordance with common
practice.

[4} Unless otherwise fied. the i gative input voit-
age is equat to the negative power supply.
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TYPICAL PERFORMANCE CHARACTERISTICS

FIGURE 1 — INPUT BIAS CURRENT
versus TEMPERATURE

00" - k0K
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[X 1 ol 1= B I 1 0
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Ta. AMBIENT TEMPERATURE (*C
FIGURE‘J — QUTPUT VOLTAGE SWING
versus LOAD RESISTANCE
Ty T =k ' o
s vy = ] I P e
£ 0 -VooVee = =15V £
; Th = 5°C G o
n 1 [ /r i E
w 20 T T . w
Q i } (Bl . 1 Q
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FIGURE 5 — OUTPUT VOLTAGE SWING
versus TEMPERATURE
N & 20
- ¥ { : 18
3 3 [—VeoVee = =1SVT T -
s { { LA = 10k s
© ; 7 =
§ At ' 3 14
3 5—2 N < —~—= € 12
] : ! Ry = 20% 3"
=0 : r Z0
g =
= 15 S o8
2 jry
2 . & 08
30 : t 3
>6 ; & 04
50 . - 02
) " a )
-50 -3 ¢ & 0 15 00 128

Ta. AMBIENT TEMPERATURE 1°CY

FIGURE 2 — OUTPUT VOLTAGE SWING
versus FREQUENCY

T

T UBRL ARAED Bl
VooVEE = < 15V | [ H] il A = 20t
; m l! Ta = 5°C I
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i ;
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i
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FIGURE 4 — OUTPUT VOLTAGE SWING
versus SUPPLY VOLTAGE

I
R = 20%
Tp = 55%C

-

Pa

e

s

0 50 10 5 0
VegVEE, SUPPLY VOLTAGE {2 V)

FIGURE 6 — SUPPLY CURRENT PER AMPLIFIER
versus TEMPERATURE
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AyQL. OPEN LOOP GAIN

TE
5z

8

NORMALIZED SLEW RA

o

e o
R 8

102

o

=

&

FIGURE 7 — LARGE-SIGNAL VOLTAGE GAIN AND

FIGURE 8 — LARGE-SIGNAL VOLTAGE GAIN

PHASE SHIFT versus FREQUENCY versus TEMPERATURE
1000 : : =
L ‘ VooVeg = = 15V
t + a =10V
VeOVEE = =15V ;8 =20t _]
Ry = 20% s 3
Ta = 5% g = 100 = —
=— =
S ©
\\ " e 3
N Gain Z =
6w 3
. \\ g >_.‘ 10 —t
€ S
Phase Shift N 2
N\ =
— == ——. 4
N 180° 10 :
010 100 10k 10k 100k 10M  10M -5 -25 6 2% 5 15 100 125
1, FREQUENCY (Ha) Ta, AMBIENT TEMPERATURE {C)
"FIGURE 9 — NORMALIZED SLEW RATE FIGURE 10 — EQUIVALENT INPUT NOISE VOLTAGE
versus TEMPERATURE versus FREQUENCY
% T Tl
?:_50 VeeVee = = 15 Vel
g P
< S = ]
% TA = B¢
= > N
=] ™~
= \\.
\‘X 'é ” - -
E ]
va Z
1
<
510
2
&0
-8 -5 0 25 50 % 100 15 001 005 01 05 18 58 10 50 100

Ta, AMBIENT TEMPERATURE (*C)

f, FREQUENCY (kHz)

FIGURE 11 — TOTAL HARMONIC DISTORTION

versus FREQUENCY
=== '
£ s it -
x
2 i~ VecVee = =15V :
g Ty =10 i
5 O Vo = 60V (RMSI = ==z
S Ta = 5%
2 005
Q
:
3 o AL
S 0.005 i =
g T )
x 1
- 1
0.001 1
o1 05 1 5910 0 100
1, FREQUENCY [k}
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REPRESENTATIVE CIRCUIT SCHEMATIC
{Each Amplifier}

Q13 Q16
a1t I:
Q9 Qs Q25
N j

Q7

Qutput ' ,
. ! |
? T\‘ + 1 ——oVce
1
Q4™ oskl QJoz_]) : 1
Q3 Q1 ]
1
Qs | :
|
- J1 42 1 {
Inputs ! IE 20k |
_— o Q17 . i i !
020 ' |
I : Ja :
Qis Q19 Qaz3 ! !
10 pF Sﬁza i !
T4 AA t t
LAY 1 \ :
7\ 1
Q21 022 (a2a | || :
! |
! t
[ 1
! I
1 1
1 1
1
]
[
1
1
1
1
]
i
|

|
|
1
Offset :
Null ‘/‘ !
{MC34001, l’-s "% |
MC35001 : ' Veg
oniy} | Bias Circuitry 1
Common to Al
Amplifiers
TYPICAL APPLICATIONS
FIGURE 12 — OUTPUT CURRENT TO VOLTAGE TRANSFORMATION
1 FOR A D-TO-A CONVERTER
Vg = 5.0V
, Settling time to within 172 LSB (=195 mV) is approximately 4.0

u3 from the time sil bits are switched.

*The value of C may be selected to minimize overshoot and ring- !
MSB Al .o_——v:r—o Veet ing (C ~ 68 pF).

A2
A3 Theoretical VO
Aa e M;éfgg;f' lVCC =15V v v,,, " )[Al LA2 A3 A4 A5 AS AT A3
i - —_— —_— . = = —— mm
A5 go— Vemiett i ° I R BT TR I TR TT
AS 10 0._1 r—-o [‘_J Adjust v,.;. R1 or RQ 30 that VQ with all digital inputs at high
A7 11 ._.i_Jk_h_’__-o— g Vo lavel is squal to 9.961 voits.
LS8 A8 122:‘ | — = 7 Voot = 20 Ve
raf * &
165 o3 MC3“°°‘! R1 = R2 = 1.0 k0
Ly ; RO = 5.0 X2
15 pFé VEg = -15Vv!
r—w—————l \ 1 1
VEE=-15V Ro | Vo.z_.(sk)[l.l,l.l‘l.l,_.,—
— 1k 2 4 8 16 32 64 128 256

ce

2
] =
=10V [256] 9.961 V
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FIGURE 13 — POSITIVE PEAK DETECTOR

VIN vee INST4TRIuF 172 MC34002
*Polycarbonate capacitor
D1 = Mi-speed, | 38 | ge diods

FIGURE 15 — ISOLATING LARGE CAPACITIVE LOADS

"o FIGURE 14 — LONG INTERVAL RC TIMER
R2 S.1k
Vout

i - % gas
‘\z g2r c 1 _i5v +20V
0— . 0.5 uf

Run h ‘A’

.
€n
RS * Polycarbonate or
Polystyrene Capacitor o Overshoot <10%
= oty ® 10 s

& When driving large Ci, the Vot slew rate is determined by C

Tima (t} = R4 Cin (VR'VR-VI), A3 = Ay, Rg = 0.1 Ag,
and louttmax):

1tR1 = R2:t = 0.693 RaC
V, [} .|
Vour _ lou %o—: Vius = 0.04 V/us {with Ci shown)

Desiga Example: 100 Second Timer
Vg= 10v C=10uf RI=R4=144M At CL
RE = 20 AS = 20k A1 = R2 = 10%
FIGURE 16 — WIDE BW, LOW NOISE,
LOW DRIFT AMPLIFIER

fmax = 240 kHz

A1 10V
Vin O—an-y Y
Ciz3: —0
M4 % MC34001

o Power BW: fmax = 7uvp

* Parasitic input capacitance {C1 = 3 pF plus any additional layout ca-

pacitance) interacts with fesdback elements and creates undesirable
high-fi pole. To add C2 such that: R2C2 = R1CY.

h.
high q
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MOTOROLA

MC145026
MC145027
MC145028

Advance Information

MC 145026 ENCODER, MC145027/MC145028 DECODERS

The MC145026 wili encode nine bits of iormaton and senally
transmit this information upon receipt of a transmit enable, TE. active
low) signal. Nine inputs may be encoded with tnnary data (0, 1. opent
to allow 39 (19,6831 ditferent codes.

Two decoders are presently available Both use Ine same [ransmitter
— the MC145026. The decoders will receive tne 9-Dit worg ana wail inter-
pret some of the bits as address cooes and sorme as data The
MC145027 will interpret the first tive transmitted dits as address and the
iast four bits as data. The MC145028 wll treat all nine Duts as agdress If
no errors are received, the MC145027 witl output the four data bus
when the' transmitter sends address codes 1hat maich (hat of the
recerver, A valid transmission output wil go twgh on both decoders
when they recogrnize an address that matches that ol the decoder
QOther receivers can be produced with ditterent address/data ratios.

® May be Addressed in either Bmarv. or Tnnary

® Trinary Addressing Maximizes Number of Coaes

@ Interfaces with RF, Ultrasonic, or intrared Transmission Medras
® Double Transmissions for Error Checking

® 45V to 18 V Operation

@ On-Chip R/C Oscillator; No Crystal Required

® High External Component Tolerance: Can use 5% Components

@ Standard B-Seres Input and Output Characienstcs

CMOSs MSi

{LOW-POWER COMPLEMENTARY MOSI

REMOTE CONTROL
ENCODER/DECODER PAIRS

L SUFFIX
CERAMIC PACKAGE
CASE 620

P SUFFIX
PLASTIC PACKAGE
CASE 648

MC14X XXX Suthx Denotes

L Ceramic Package
P Plasuc Package

PIN ASSIGNMENTS

MC 185027
Decoaer

Al
A2
A3
A4
AS

Ry

Ci

vss

MC 145028
Oecodger

Thisis

are subyect 10 Change without noLCs.




MC145026 eMC145027 e MC 145028

MAXIMUM RATINGS (Voltages Relerenced to Vss)

Rating Symbol Vaiue Unit
DC Supply Voltage Voo -05t +18 v
tnput Voltage, Al Inputs Via ~0.51e vpp+0.5 v
DC Cutrent Dran Per Pin t 10 mA
Ooerating Temperature Range Ta -4010 +85 °C
Starage Temperature Range Tsig. -85 10 +150 oC’
ELECTRICAL CHARACTERISTICS
vpo| =-40°C 25°C +85°C 8
A4 v
Sharsctenstic y v | Min | Max | Min Typ Max | Min | Max et
Output Voitage. 0" Level 5.0 - 1005 - 4] 005| - ]0.05
Vin=Vpp or 0 * VoL 10 - 1005| - 0 005} — (005 V
. 15 - |005| - [5} 005| - [0.05
1 Level 60 |495| - |49 5.0 - J4s5 ) -
Vin=0 or VDD VOH w0 |99 - |99 10 - {885t - \
15 [1498] - {1495 15 - |1a95| -
tnput Voltage “0” Level
(Vo=4.50r 05V} v, 50 - 15 - 2.25 1.5 - 15 v
Vo=9.00r 1.0V} Y w| - (30| - 4.50 a0} - |30
(Vog=1350or 1.5V} 15 - 40 - 8.25 40 - 40
-1 Level
(Vo=0.50or 45V} v 50{35]| ~ | 35 275 - 1351 - v
(Vo=1.00r9.0V} H wlr0}| - (70 5.50 - l10| -
tVo=150r135V s ol - 1o 8.25 - {110]| -
Qutput Drive Current Source
Wou=2.5V) 80 | -25| - |-21 -42 - =17 -
(VoH=4.6 V! ion | 50[-052 - |-044] -088 -~ |-038] - | mA
Vou=9.5 Vi 0 | -131 - | =13 ~2.25 - |-09] -
(Vou=135W 15 | -36[ - |-30 -88 - |~24] -
(VoL =0.4V) Sk 50052 - 1044 0.68 - |03 ]| -
VoL =05 V) 0L w{13] - M 2.25 - {09 | - mA
VoL=15V} 15136} - |30 8.8 - la2a | -
“lnput Current — TE {MC145026, Pullvp Devicel 501 - - |30 40 76 - | -
hn 10 - - 16 20 26 - - | »A
15 - - % 45 5 - -

input Current
Rg (MC145026) Yn 15 - |£03] -~ £000001 | £03] = [x10] »A
Data in (MC145027, MC145028)

input Current

A1/01-A9/09 tMC145026) | 5.0 - — = +95 +80) - - nA

A1-AS (MC145027) \ 10 - - - £300 +340{ - -

A1.A9 (MC145028) 15 - - - £ 650 +725| - -
input Capacitance (Viq = 0) Cin - - - - 50 15 - - pF

Quiescent Current — MC145026 5.0 - - - 0.0050 0.10| - -
{fs7s) 10 - - - 0.0100 020} - =} aA

15 - - - 0.0150 0.3 - -

Quiescent Current — MC145027, MC145028 5.0 - - - 20 50 - -
- wo. | 0| - - | - 60 1w ] - | =] s

Il 18 - - - €0 %0 | - -

Total Supply Current — MC145026 e = 20 kMZ) 5.0 - ~ - 100 20| - -
17 0 - - - 200 400 | - - A

15 - - -~ 300 600 { - -

Total Supply Current — MC145027. MC145028 fc = 20 kHz) so0 | - - - 200 400 | - -
[ wl - - - a0 | 800| - | - | A

15 - = - 600 1200 - -




MC145026 eMC145027 ¢ MC 145028

SWITCHING CHARACTERISTICS (Ci =50 pF, T4 =25°C}

Characteristic Symbot { Vpp | Min | Typ { Max Unit
Qutput Rise ano Fall Time - sC - 100 | 200
”h“ 0| - | % |0 as
Ll s ] -8
Data In Rise and Fali Time {MC145027. MC145028) . S0 - - 15
TH L o} = | =] 18 u$
ITHL 15 - - 15
Encoder Clock Frequency 50 0 - 2
) 10 [+] - ) MHz
15 0 - 10
Maximum Decoder Frequency 50 - - | 0
{Reterenced to Encoder Clock) (See Figure 9} % 10 - - 410 M2
15 - - 140
TE Puise Widih 50 | 6 | - | -
WoL 10 30 - - ns
15 | 20 . -
System Propagation Detay - _ _ w2 | - Clock
(TE 10 Vand Transmission} Cycles
Tolerance on Twming Componemts
taRyc = aCTC ~aRy+aCy - - - - | 225 %
taRy « aCy! - - - +2%
OPERATING CHARACTERISTICS
MC 145026

The encoder wilil serially transmut mine bits ol trinary data
as defined by the state of the A1/D1-A3/D9 mput pins.
These pins can be 1n either ol three states 0., open) allow-
ing 37 = 19683 possible codes. The transmit sequence will be
iitiated Dy a fow level of the TE input pin, Each ume the
input 1s forced low the encoder will output two identical data
waords. This redundant informauon 1s used Dy the recerver 0o
reduce errors Il the TE input 1s kept lows the encoder will
conunuousty transmit the data woras. The transmitted
words are self-compleung (two words will be transmitied tor
each TE puise).

Eacn transmutted data b s encoged o two data pulses.
A togic zero will be encoded as two consecutive short
pulses, a logic one by two consecutive long puises, and an
open as a long pulse followed by a short pulse. The nput
state 1s determined by using 3 weak output device o try 0o
force each nput first low, then high. It only 3 mign siate
results from the two tests, the input 1s assumed to be hard
wired to Vpp. If only a low state 15 oblained, the input is
assumed to be nard wired to Vs§s. It both 2 igh and a tow
can be forced at an wnput, it 1s assumed to be open and 1s en-
coded as such.

The transmit sequence 1s enabled by a logic zero on the TE
wnput. This input has an internal pullup device so that a sim-
ple switch may be used to lorce the input low. whnile TE is
migh the encoder 1s completely disabled. the oscillatqr is in-
nibited and the current drain 1s reduced 1o quiescent current.
When TE is brought low, the oscillator i1s started, and an in-
ternal reset 1s generated 10 iniuahze the transmit sequence.
Each nput s then sequentally selected and a determnation
\s made as to nput logic state. This information 15 senally
transmitted via the Data Out cutput pin.

MC145027

The decoder will receive the senal data irom the encoder,
check 1t for errors and output data if vaid. The wansmitted
data consisung of two identicat data words 15 exarmined bit
by bit as 1t 1s recewved. The first five bits are assumed to be

address bits and must be encoded to maich the address in-
puts at the recewver  if the aodress Dits match, the next four
{data) bits are stored and comoared (o the last vaid data
stored. !f this data matches, the VT pin will go hign on the
2nd nsing eoge of the 9tn it of the fis: word. Between the
two data words no signal 1s sent for three data birumes. As
the second encoded word 15 recewved, the address must
again matich, and if it does, the gata bits are checxed against
the previously Stored data bits !t tne two words of data (tour
bus each! match, the daia s transferred to the output daia
latches and will rfemain untd new ¢aa replaces 1. At the
same ime, the Vahd Transmission output pinis brought migh
and will remain hign unul an error s recewved of untl N Nput
s1gnal 1S recewed for tour data bit umes.

Althougn the address information 15 encoded i tnnary
fashion, the data wnformaton must De either a one or a 2ero
A tninary {open) wiil be gecoded as a !ogic one

MC145028

This recewer operates n the same manner as the
MC 145027 except that rine address bits are used-and go data
outpul 1s available. The Valid Transmussion outpulis used 10
indicate that a valid signal has been received

Although address nformation normaily 1s encoded n
wnnary, the designer should be aware that, for the
MC 145028, the minth address bit {A9) must be esner a one or
a zero. Thus part, therefore, can accept only 2 x B=13.122
dilferent codes. A trinary lopen) A9 will be interpreted as 3
togic 1. However 1f the transmitter sends a tninary (or logic 1
and the recewer address 1s 3 logic 1 {or tnnary) respecuively.
the vaiid transmission outpul will be shortened 10 the
R1x C! nme constant.

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for error cneck-
1ng, a decoder does not necessanly wart tor two ransmitied
words 1o be receved belfore issuing a vald transmission out-
put. Refer to the Howcharts n Figures 7 and 8.
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PIN DESCRIPTION

MC145026 Encoder .

A1/D1-A9/0D9 — These inputs will be encoded and the
data senally output from the encoaer.

Vgg — The most negauve supply lusually ground).

Rs, CTC. RYc - These pins are part of the oscillator sec-
uon of the encoder. lf an external signal source i1s used in-
stead of the internal oscitator 1t should be connected 10 the
Rg input and the RTC and CTC pins should be left open

TE - This Transmut-Enable (active low) nput will initiate
transmission when forced low. A pullup device will keep this
nput high normally.

Data Out — This s the output of the encoder that will pre-
sent the senally encoded signais.

Vppo - The most positive supply.

MC 145027 Decoder

A1-A5 - These are the address inputs that must match
the encoder Inputs A1/01-A5/085 in order for the decoder to
output data.

D6-D9 - These outputs will give the information that 1s
presented to the encoder inouts A6/D6-A9/09. Note: only
binary data will be acknowiedged. a trinary open will be
decoded as logic one,

Ry, C1 - These pins acceot a resistor and capacitor that
are used 10 determine whether a narrow pulse or 3 wide
pulse has been encoded. The ume constant Ry x C1 should
be set to 1 72 transmit clock perods. R1C1=3.95 RTCCTC.

R2/C2 - This pin accepts a resistor to VSS and a
capacitor 10 VSS thatare used 1o detect both the end of an
encoded word and the end of transmssion. The ume cons-
tant Rq x C7 should be 33.5 transmit clock penods (four data
bit penodst. This ime constant 1s used to determune that the
Data In input has remained low for four data bit umes {end of
ransmission) A separate comparator looks at a voltage
equivalent two data bit tmes 10.4 R2C7! 1o detect the dead
ume between transmitted words. R2C7 = 77 RTcCTC

Valid Transmission, VT ~ This output will go tgh when
the following conditions are sausfied.

1. the transrutted address matches the receiver address,

and

2. the transmitted data maiches the last vahd data

received.
VT will reman lugh until either 3 mismatch 1s recerved, o no
nput signal 1s recerved for four data bit umes

VpD — The most oositve supply

Vgs - The most negative supply tusually ground!

FIGURE | — ENCODER BLOCK DIAGRAM MC145026
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FIGURE 2 — DECODER 8LOCK DIAGRAM MC1450Z7
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FIGURE 8 — ENCODER DATA WAVEFORMS (MC145026)
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FIGURE7 — MC145027' FLOWCHARY
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FIGURE 8 — MC145028 FLOWCHART
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FIGURE 9 — MC145027/MC145028
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FIGURE ¢ — ENCODER OSCILLATOR INFORMATION

Internal
Enadie

This oscillator will operate at 3 lrequency determined by the exter-
nal RC network; 1 8.,
1

1 g = {H2]
*123 Arc C1¢’

tor ¥ xHz 515400 kH2
where. C1¢' = C1C * Clayour + 12 PF
Ag=2R7C
Rgz20%
Rrcz10k
200 pF<Crc< 15 uF

The value tor Rg should be chosen 10 be about 2 umes RTC Ths
range wil ensure that curent througn Rg 18 nsigmhcant comoared
to current through Rt The upper mu lor Rg must ensure’ that
Rg x 5 pF (mout capaciancel s smak compared 10 RrcxCrC.

Eor trequencies outside the indicated range, the formula will be
less accurate. The actual osciiation range Gf this cwcun is lrom less
than | Hz 10 over § MHz

FIGURE 5 — ENCOOER/DECODER TIMING DIAGRAM N
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