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ABSTRACT

This thesis presents a project of an Automatic Sickbed. It is applied from the normal
sickbed which is used in hospital to be the automatic sickbed. This automatic sickbed uses
two direct current motors to drive the level of sickbed up and down and uses a digital circuit
to control motor. It uses two methods to control this bed : electric switch and remote control
which will help patient, superintendent of patient, nurse, or doctor to control the automatic

sickbed much easier than the normal sickbed.
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N;Vational Semiconductor

CD4013BM/CD4013BC Dual D Fiip-Flop

General Description
The CD40138 dual D flip-flop is a monolithic compiementa-
ry MOS (CMOS) integrated circuit constructed with N- and
P-channel enhancement mode Iransistors. Each flip-flop
has independent dala, set, reset, and clock inputs and “QO"
and “O" outputs. These devices can be used for shift ragis.
ter appl-zatione, and by connecting “Q" output to.the data
input, for counter and toggie applications. The logic level
orasent at the ‘D" input is transferred 10 the O output dunng
the gosiive-going transition of the clock pulsa. Setting or

Features

® Wide supply voltage range

= High noiss mmunity
o Low power TTL
compatibility

Appiications
& Automotive
| Data terminals

Fabruary 1988

3.0V to 15V

0.45 vpp (typ.)

fan out of 2 driving 74L
or 1 driving 74LS

Alarm system
Industrial electronics

resetting is independent of the clock and is accomplished ® Instrumentation u Remote metering
by a high lavel on the set or reset lina respectively. & Medical electronics ® Computars
Connection Diagram
Dual-in-Line Package
Vpa @ LhH CLOCK2 RESET2  DATA2 SET2
14 13 12 1" 10 9 [
j Order Number CD40138
FF FIE
1 2
1 2 1 ) 5 6 l 7
al at CLOCK1 RESET1  DATA1 SET 1 Veg
TL/F/5948-1
Top View.
Truth Table
cLt D R S Q Q
e 0 0 0 0 1
e 1 0 0 1 9_
~ x 0 0 Q Q
X X 1 [} 0 1
x x 0 1 1 0
X x 1 1 1 1
No change
1 = Level changa

x = Dorn't care case

dol3-dil4 Q [eng 0€EL0VAD/NGELOPTD
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Absolute Maximum Ratings (votes 12 2)
if Military/Aerospace specifled devices are required,
please contact the Natlonal Semlconductor Sales
Offlce/Dlstributors for availablility and specifications.

OC Supply Voltage (Vpp)
Input Voltage (Vi)
Storage Temp. Range (Tg)
Powaer Dissipation (Pp)

~0.5Vpcto +18 Vg
—0.5Vpe to Vg +0.5 Vo
—85"Cto +150°C

Dual-in-Line ~ 700 mw

Small Outline 500 mw
Lead Temperature (T)

{Sotdering, 10 seconds) 260°C

Recommended Operating

Conditions (vots 2)

DC Supgly Voltage (Vpp)

Input Voltage (Vi)

Operating Temparature Range (T )
CD40138M
CD4013BC

+3Vpcto +15vpe
0Vpe to Vpp Ve

—55°Cto +125°C
~40C o +85°C

DC Electrical Characteristics cowisam {Note 2)

Symbol Parameter Conditions 755 J25C +129°C Units
Min Max Min Typ Max Min Max
ipp Quiescent Device | Vo = 5V, Vin = Vgp or Vgg 1.0 1.0 30 BA
Current Vor =~ 10V, vy = Vpg or Vss 2.0 2.0 60 pA
Voo - 1SV, Vi = Vpp or Vsg 4.0 . 4.0 120 nA
Vou Low Level llol < “.0pA
Output Voltage Voo = 5V 0.05 0.08 0.05 v
Voo = 10V 0.05 0.05 £.05 A
Vpp = 15V 0.05 0.05 005 v
Vor High Levet licl < 1.0uA
Qultput Voitage Voo = 5V 495 4,95 4.95 v
Voo = 10V 9.95 9.95 9.95 \'2
Vpp = 15V 14.95 14,95 14.95 v
Vi Low Level llol < .ouA
Input Voltage Vop = 5V, Vo = 0.5V or 4.5V 1.5 1.5 1.5 v
Vpo = 10V, Vg = 1.0V or 8.0V 3.0 3.0 3.0 v
Vpp = 15V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 \
Viy High Level flo] < 1.0puA
Input Voltage Vep = 5V, Vg = 0.5V or 4.5V 3.5 3.5 3.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 7.0 70 7.0 v
Vopp = 15V.Vp = 1.5Vor 13.5v | 11.0 11.0 11.0 v
oL Low Level Output | Vpp = 5V, Vo = 0.4v 0.64 0.51 0.88 0.36 mA
Current (Note 3) Vpp = 10V, Vg = 0.5V 1.6 1.3 225 0.9 mA
Vpp = 15V, Vg = 1.5V 4.2 3.4 8.8 2.4 mA
10H " High Level Oulput | Vpp = SV, Vo = 4.6V -0.64 —-0.51 —0.88 —-0.35 mA
Current (Note 3) | Vpg = 10V, Vo = 9.5V ~16 -1.3 | ~-225 -0.9 mA
Vpp = 15V, Vg = 13.5v -4.2 -34 | ~88 —2.4 mA
[ Input Current Vop = 15V, Vi = OV -0.1 —10-5{ —0.1 -1.0| pA
Vpp = 15V, Viy = 15V 0.1 10-5 | 0.1 1.8 pA
DC Electrical Characteristics co«o13ac pvote 2)
Symbol Parameter Conditions B40°C +25°C +8sC Units
Min | Max | Min { Typ | Max | MIn | Max
oo Quiescent Devica | Vpg = 5V, Vin = Vpp or Vgg 4.0 4.0 30 pA
Current ° Vpp = 10V, V| = Vpg or Vss 8.0 8.0 60 BA
Vop = 15V, Viy = Vpp or Vsg 16.0 16.0 120 BA
Vou Low Level liol < 1.0 kA
Qutput Voitage Vpp = 5V 0.0s 0.05 0.05 v
Voo = 10V 0.05 0.05 0.05 v
Vpp = 15V 0.05 0.05 005} Vv
Vo High Level llol < 1.0 uA
Output Voltage Vpp = 5V 4.95 495 495 v
Vop = 10V 9.85 9.85 9.95 v
Vpp = 15V 14.95 14.95 14.95 v
Vi Low Lavel ol < 1.0 uA
Input Voitage Vop = 5V, Vo = 0.5Vor 4.5V 15 1.5 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 3.0 3.0 v
Vop *= 15V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 v
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DC Electrical Characteristics CD4013BC (Note 2) (Continued)

—40 +25° +
Symbol Parameter Condltions ¢ 25°¢C gsc Units
Min Max Min Typ Max Min Max
Vi High Level liol < 1.0pA
Input Voitage Vpp = 5V, Vo = 0.5V or 4.5v 3.5 3.5 3.5 v
Vpp = 10V, Vo = 1.0V or 9.0V 7.0 7.0 70 v
Vop = 15V, Vo = 1.5Vor1asv! 110 11,0 11.0 v
oL Low Level Qutput | vpp = 5v, Vo = 0.4V 0.52 0.44 0.88 0.36 mA
Current{Note 3) | Vpp = 1oV, Vo = 0.5v 1.3 1.1 225 0.9 mA
- Vpp = 15V, Vo = 1.5V 3.6 3.0 8.8 2.4 mA
oM High Level Qutput | Vop = 5V, Vg = 4.6V -0.52 ~0.24| ~0ga -0.36 mA
Current (Note 3) { Vpp = fov, Vo = 9.5v -1.3 —1.1 ] —225 —-0.8 mA
Vpp = 15V, Vg = 13.5v -36 ~-3.0 | -88 -2.4 mA
™ Input Current Vop = 15V, Viy = 0V -0.3 —10-5| —0.3 —1.0| pA
Vpp ™ 15V, Viy = 15V 0.3 10-5 | 03 1.0 | pA

Note 1: "Absolute Maximum Ratngs” are those value

should be operated st thess limits. The tables of “Recommendaed Operating Condtions™
opergtion,
Hote 2: Vgg * OV uniess octherwise specried

Note 3: Loy and Ip; are measured one output at 8 tma.

AC Electrical Characteristics®* Ta= 25°C.C_ = S0 pF. R

5 bayond which the safety of the device

L = 200k, unless otherwise noted

canmnt be guarantead. they are not meant to imply that the cevices
and “Elactrical Characteristics" provide condiors for actual davica

Parameter l Condltions

[

Symbol Min Typ Max | units
CLOCK OPERATION
lPHL tPLH Propagation Delay Time Vop = SV 200 350 ns
Vpp = 10V 80 160 ns
Vpp = 15V 65 120 ns
L ImuH Transition Time Vpp = 5V 100 200 ns
Vop = 10V 50 100 ns
Vpp = 15V 40 80 ns
Iwi. twh Minimurn Clock Vop = SV 100 200 ns
Pulse width Vop = 10V 40 80 ns
Vpp = 15V 32 ‘65 ns
tReL. ecL Maximum Clock Rise and Vpp = 5V 15 ns
Fall Time Voo = 10V 10 KBS
Vpo = 15V 5 us
tsy Minimum Set-Up Time Vpp = SV 20 40 ns
Voo = 10V 15 30 ns
Vpp = 15V 12 25 ns
for Maximum Clock Voo = 5V 25 5 MHz
Frequency Vpp = 10V 6.2 12.5 MHz
. Vpp = 15V 7.6 15.5 MHz
SET AND RESET OPERATION
{PHUR). Propagation Delay Time Vpp = 5V 150 300 ns
IPLH(S Vpp = 10V 65 130 ns
Vpp = 15V 45 90 ns
Iwia). Minimum Set and Vpp = 5V 0 180 ns
WS Reset Pulse Width Voo = 10V 40 80 ns
Vppo = 15V 25 50 ns
Cin Average Input Capacitance Any input 5 7.5 pF
SAC P are by OC tasting. )
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Schematic Diagram
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Logic Diagram
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Switching Time Waveforms
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Physical Dimensions incnes (miimstars)
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Ceramic Dual-in-Une Package (J)
Order Number CD4013BMJ or CD40138CJ
NS Package Number J14A
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Molded DuakIn-Line Package (N}
Order Number CD4013BMN or CD40138CN
NS Package Number N14A

LIFE SUPPORT POLICY

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

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical imptant
into the body, or (b) support or sustain life, and whose
faflure o perform, when property used in accordance

2. A critical component is any component of a life
support device or system whose failure to pearform can
be reasonably expacted 1o cause the failure of the life
support device or system, or lo affect its safety or

with instructions for use provided in the labsting, can effectiveness.
be reasonably expectsd 1o result in a significant injury
10 the user.
National Semiconeactor Netional Semicenducior National Semicenduotor National Semiconductor
on Europe Hong Keng Lad, Japan Ltd
1111 West Bardin Fax (+49) 0-180-630 85 88 130 Foor, Swraignt Block, Tat 81-043-295-2300
TX 76017 Emul cdwoe @ 0T rec.com Ocean Certre, 5 Canton Rd. Fax 610432932408
T“(mmma Englieh '}-’:?g‘&-‘m&ugg: TthqKa\q
Fac 1 & & * 3!
Francais Tel: (+40 0100632 93 58 Tel: (862) 2737-1800

Mafigro Tk (+49) 0-180-534

16 80 Fex {852)
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General Description

The CD4514B and CD4S 158 are 4-10-16 line decodars with
latched inputs implemented with complementary MOS
(CMOS) dircuits constructed with N- and P-channel en-
hancement mode transistors. These circuits are primarily
used in decoding applications where low power dissipation
and/er high noise immurity is sequired.

The CD45148 (output active high option) presents a logical
1" at the selacted output, whereas the CD45158 prasonts
a logical “0" at the selected output. The input latches are
R-S type tiip-flops, which hoid the last input data presented
prior 10 the strobe transition from “1” 1o 0", This nput data
is decoded and the corresponding output is activated. An
output inhibit-line is also available.

ﬂNational Semiconductor

Fabruary 1988

CD4514BM/CD4514BC, CD4515BM/CD4515BC
. 4-Bit Latched/4-to-16 Line Decoders

Features
& Wide supply voltage range 3.0V to 15v
® High noise immunity 0.45 vpp (typ.)
® Low power TTL fan out of 2
compatibility driving 74L
u Low quiescent power dissipation 0.025 uW/package
@5.0Vpe

& Single supply operation
® input impedance = 10120} typically
& Plug-in replacement for MC14514, MC14515

Logic and Connection Diagrams
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Absolute Maximum Ratings (otes 1 and 2)

If Mllitary/Aerospace specifled devices are required,
please contact the Natlonal Semlconductor Sales
Office/Distributors for avallabliity and specifications.

OC Supply Voltage (Vpg)
Input Voltage (V)

Storage Temperature Range (Tg)

Power Dissipation (Pp)

Dual-l|
Smalt

n-Line
Cutline

Lead Temperature (T()
(Soldering, 10 seconds)

~0.5Vio ~ 18V
—0.5Vio Vpp + 0.5v

- 88*Cz +150°C

700 mw
500 mw

260°C

Recommended Operating

Conditions ote 2)
OC Suppty Voltage (Vpp)

Input Voitage (Vi)

Operating Témperalure Range (Ta)
CD45148M, CD45158M
CD4514BC, CD45158C

DC Electrical Characteristics cosi«am, cozsisem {Note 2)

3Vio 15V
OVto Vpp

=55'C1o +125°C
—40°C 1o +85°C

Symbol Parameter Conditions il r25¢c rizse Units
Min | Max | Min Typ Max | Min | Max
oo Quisscent Device | Vpp = 5V, Viy = Vpp or Vgg 5 0005 [ 5 150 HA
Current Voo = 10V, Vyy = Vpp or Vss 10 0.010 10 300 MA
) Vpo = 15V, Viy = Vpp or Vg 20 0015 | 20 600 | uA
Voo Low Levet Vii = Vop, llo < 1 pA
OutputVoitage | Vpp = 5V, Vi = OV 0.05 0 0.05 005 | v
Vpp = 10V 0.05 0 0.05 0.05 v
Vop = 15V 0.05 0 0.05 005 | v
VoH High Level Vit = Vpp, llol < 1 A
Output Voltage Vop = 5V, Vi = 0V 4985 4.95 5 485 v
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14,95 v
ViL Low Level Vo = 0.5Vor4.5v
Input Voitage Voo = 5V. lIgl < 1 pA 1.5 2.25 1.5 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 4.50 3.0 3.0 v
Vpp = 15V, Vg = 1.5V or 13.5V 4,0 6.75 4.0 4.0 \
Vil High Level Vo = 0.5Vor4.5v
Input Voltage Vop = 5V, ligl < 1 pA 35 35 2.75 35 v
Vppo = 10V, Vg = 1.0V or 9.0V 7.0 7.0 5.50 7.0 v
Vop = 15V, Vg = 1.5Vor 135V | 11.0 11.0 | 825 1.0 v
foL Low Level Qutput | Vpp = 5V, Vo = 0.4V 0.64 0.51 0.88 0.36 mA
Curent (Note 3) | Vpg = 10V, Vo = 0.5V 1.6 1.3 228 0.90 mA
Vpp = 15V, Vg = 1.5V 42 3:4 8.80 2.40 mA
fon High Level Qutput | Vpg = 5v, Vo = 4.6V ~0.64 -0.51| -0.88 -0.36 mA
Current (Note 3) | Vg = 10V, Vo = 9.5V -1.6 =13 ) =225 —0.90 mA
Vop = 15V, Vp = 13.5V —-4.2 —-3.4 | —-8.80 —2.40 mA
tirg Input Current Voo = 15V, Vi = OV -0.1 -10-5{ —0.1 —10| pA
Vop = 15V, Vi = 15V 0.1 10-5 | 0.1 1.0 | pA
DC Electrical Characteristics cossiasc, cossissc {Note 2)
Symbol Parameter Conditions —40°C 2556 +85°C Units
. Min | Max | Min Typ | Max | Min | Max
oo Quiescent Device | Vpp = 5V, Vin = Vpp or Vg 20 0005 | 20 150 | pA
Current Vop = 10V, Viy = Vg or Vgg 40 0010 | 40 300 | uA
Vop = 15V, Vi = Vppor Vss 80 0.015 80 600 pA
VoL Low Level Vi == OV, Vi = Vpp,
Output Voltage flol < 1 pa
Vpp = 5V 0.05 0 | 005 005 v
Vop = 10V 0.05 ] 0.08 0.05 v
Vpp = 15V 0.05 0 0.0 0.08 Vv
Vou High Level Vi, = OV, Viy = Vpp,
Output Voltage liol < 1 pa
Vpp = 5V 4.95 495 | s0 4.95 v
Vpop = 10V 9.95 9.95 10.0 9.95 v
Vpp = 15V 14.95 14.95 15.0 14.95 v
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DC Electrical Characteristics CD4514BC, CD45158C (Note 2) (Continued)

Symbol Parameter Conditions —4oc +25°C +857C Units
Min | Max | Min Typ Max | Min | Max i
Vi, Low Level llof < 1 pA
Input Voltage Vop = 5V, Vg = 0.5V or 4.5V 1.5 2.25 1.5 1.5 \'4
Voo = 10V, Vo = 1.0V or 9.0V 3.0 4.50 3.0 3.0 v
Vpp = 15V, Vg = 1,5V or 13.5V 4.0 6.75 4.0 4.0 \2
Viy HighLevel =~ |jigl < 1paA
Input Voltage Vpp = 5V, Vg = 0.5V or 45V 3.5 35 275 3.5 v
Vop > 10V, Vg = 1.0V or 9.0V 7.0 7.0 5.50 7.0 v
Vop = 15V, Vo = 1.5Vor 135V | 11.0 11.0 8.25 11.0 v
oL Low Lavel Cutput | vgp = 5V, Vg = 0.4V 0.52 0.44 | 0.8 0.36 mA
Current (Note 3) | Vpp = 10V, Vg = 0.5V 1.3 1.1 225 0.80 mA
Vpp = 15V, Vg = 1.5V 3.6 3.0 8.8 2.4 mA
lor High Levat Output | Vop = SV, Vg = 4.6V . -0.52 ~0.44 | -o0.b8 -0.36 mA
Current (Note3) | Vgp = 10V, Vg = 9.5V -1.3 ~11 | -225 -0.90 mA
Vop = 15V, Vg = 13.5V -3.6 ~-30| -88 -2.4 mA
™ tnput Current Voo = 15V, Viy = OV -0.3 -10-5| -0.3 ~1.0| upA
Vpp = 15V, Viy = 15V 0.3 10-5 | 0.3 1.0 A
AC Electrical Characteristics*
All types C = 50 pF, Tp = 25'C, 1, = ty = 20 ns unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
e Ly Transition Times Voo = 5V 100 200 ns
Vpp = 10V 50 100 ns
Vpo = 15V 40 89 ns
tPLH: IPHL Propagalion Delay Times Vog = 5V 550 1100 ns
Vpp = 10V 225 450 ns
Vop = 15V 150 300 ns
tPLH. teHL |- Inhibit Propagation Vpop = 5V 400 800 ns
Delay Timas Vop = 10V 150 300 ns
Vpp = 15V 100 200 ns
tsu Setup Time Vop = 5V 125 250 ns
Vpp = 10V 50 100 ns
Vpp = 15V 38 75 ns
wH Strobe Pulse Width Voo = SV 175 350 ns
Voo = 10V 50 100 ns
Vpop = 15V 38 75 ns
Cpp Powaer Dissipation Capacitance Par Package {Note 5) 150 pF
Cin input Capacitance Any Input (Note 4) 5 7.5 pF

*AC P are

9 by OC testing.

Note lz“mwRdnqs"nmuviu-banumdcnu\nnWMMMWMM&mI«'%@TwﬁwF

Mnmmb&rﬂyvﬁtmmamaumﬁnmmmw-ul""’ Operging C.

¥cs” provice conditions for actual devics opersion.
Note 2: Vg = OV uniess otherwise spacifled,

Nate 3: loy and Loy ere tested ane cutput st a tma,
Note 4: Capacitarce 18 Guarantesd by pariodic testing.

&nd “Electrical Charactaris.

Moh&:C'odﬁmNmMACmmmoﬁmmnycuosmmemw-uﬁr\mmmhcﬁniymmcmuwfaﬂoﬁ

note, AN-80.
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Truth Tabie

Decode Truth Table (Strobe = 1)

Data inputs

Selected Output

inhibit

(=]

c B

CD4514 = Logic “1"
A CD4515 = Logic “0"

oo oo
~ - 0o

S0
S1
82
S3

- O -0

ODOoocoojoooo

- = e o
- -0 0

S4
S5
S6
S7

-0 -0

Cooo
- .- OO

S8
S9
S10
St11

-0 -0

SCoooloooao OOdO © 000

- -0 o0

S12
S13
S14
S1§

[~ PO

=

»®

All Outputs = 0, CD4S 14
All Qutpuls = 1, CD4515

X = Don't Care

AC Test Circuit and Switching Time Waveforms
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Applications

Two CD4512 8-chennel data selectors are used here with
the CD45148 4-bit latch/decoder to efiect a complex data
routing system. A total of 16 inputs trom data registers are
selocted and transterred via a TRI-STATE® data bus 10 a
data distributor for rearrangement and entry into 16 output
registers. In this way sequential data can be re-routed or
intermixed according 1o pattems detemmined by data select
and distribution inputs.

Dala is placed into the routing scheme via the 8 inputs on
both CD4512 data selectors. One register is assigned o
each input. The signais on A0, A1 and A2 choose 1-0f-8
inputs for transter out to the TRI-STATE data bus. A fourth
signal, labelled Dis, disables one of the CD4512 selectors,
assuring transter of data from only one register.

in addition to a choice of input registers, 1~16, the rate of
transfer of the sequential information can also be varied.
That is, if the CD4512 were addressed al a rate that is

ﬂem'rru;ns DATA TRI-STATE msvgt:t:tmu n::l;;‘gts
A Ak TRANSFER on:\T Bus —_—
[13
REGISTER 1 bo Q Py
v O-rq D1
| A 8 C D
1 O~ 02
: O— 03 oo INPUTS 56 b REGISTER &
1 O] e O— sTROBE s1—o0 T
f o— s $2f—0 I
! o] e s1—0 !
REGISTER 3 [ Y] 84 —0 :
AL A A2 RS {
$61—0 :
+ $ Cpasiae AP :
’ 8 ~—O h
$9—0
S fo G
1 -0 1
0 ¢ ot 4
AL AY A2 o ’
: $14+—0 L
REGISTER'S 0o 0 —O—¢—O— eIt $15 [—=O— REGISTERP
T O—j; L 4
H o—{ 02
: O 03 CDas12
t O— Dt
! o—{os
= O— o5
REGISTER 16 ——O— D7 ~
oIS

8 times taster than the shift frequency of the input registers,
the most signiticant bit (MSB) from each register coutd be
selected for transier 10 the dala bus. Therefore, all of the
most significant bits from all of the registers can be trans-
ferred to the data bus before the next most significant bit is
presented for transfer by the input registers,

Information from the TRI-STATE bus is redistributed by the
CD4514B 4-bit latch/decoder. Using the 4-bit address,
fNA-IND, the information on the inhibit fine can be trans-
ferred 10 the addressed output fine 10 the desired output
registers, A-P. This distribution of data bits to the output
rogisters can be made in many complex patterns, For exam-
pls, ail of the most significant bits trom the input registers
can be routad into output register A, all of the next most
significant bits inte register B8, eic. In this way horizontal,
vertical, or other methods of data slicing can be implement-
ed.

TU/IF/5996-8
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Physical Dimensions inches mitimeters)
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Ceramic Duat-in-Line Package (J)

Order Number CD4514BMJ, CD4514BCJ, CD4515BMJ or CD45158CJ
NS Package Number J24A
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Molded Dual-In-Line Package (N)

Order Number CD45148MN, CD4514BCN, CD4515BMN or CD45158CN

LIFE SUPPORT POLICY

NS Package Number N24A

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR

USZ AS CRITICAL COMPONENTS IN UFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used hersin:

1. Lite support devices or systems are devices or
systems which, {a) are inlended for surgical implant
into the body, or (b) support or sustain iite, and whose

2. A cntical component is any componant of a life
support device or system whose failure to perferm can
be reasonably expecied 10 cause the failure of the hte

failure to perform, when pr

operly used in accordance

with instructions for use provided in the fabeling, can

be reasonably expecied 1o
to the user.

result in a significant injury

support device or system, or to afleci its safety or
effectiveness.

Corporation

1111 West Bardn Roed
TX 78017

Tet: 1(800) 272-8959

Fax 1(800) 737.7018

& MNational Semiconductor

National Semiconducter
Europe
Fax {+4§) 0-180-530 85 66
Emait Oywoe @ 1n.TT2se.corn
Deutach Tet (+48) 0-180-530 &5 85
English Tet (+48) 0-180-532 78 32
Frangais Yei: (+49) 0-180-532 93 56
hadano  Tet (+<9) 0-180-53¢ 1€ 80

Hational Semisonduetior
-043.200-2309
Fax 81-043-299-2408

Hong Kong
Tei: {852) 2737-1600
Fax (B52) 27369960
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SL490B o
REMOTE CONTROL TRANSMITTER

(Supersedes version in Aprl 1994 Consumer I1C Handbook, H83120 - 2. Q)

GPS has deveicped 2nd produced a range of monclithic
integrated circuits which Give a wide variety of remate cantrol
‘aciiities. As well as ultrasonic or infra-red fransrussien,
cable, racio or telephcne links may aiso be usad. Pulse
Pasition Modulation {PPM)is used with or without carner ang
automanc error deteciion is incorporated. Ininaily cesigned
with TV remote centrot in mind, ihe device 1s aiso suitacte {or
Jse in ragios, twners, iaca and recsrd decks. lamos and
lighting, ioys and mocels, :nousirial control anc moniionng.

The SL4208 15 an 2asily extendable, 32-cammang PPM
‘ransmiter grawing negligible standby current.

FEATURES

| Ultrasonic or infra-Red Transmission

B Cirect Drive or Ulirasonic Transducer

B Direct Dave of Visible LED when using Inira-Reg

W Very Low Power Reguirements

M Puise Positien Modutation gives Excellent Immunity
from Noise ang Multipath Reflections

M Single Pole Key Matrix

B Switch Resistance Up 10 ikQ Toleraieg

& Low External Component Count

M On-Chip Anti-Bounce Circuitry

ABSOLUTE MAXIMUM RATINGS

Supoly voltage, Veq ~3-5V
Totat power dissiparion 50Cmw
Cperaung temperature range ~i0°C 0 ~60°C
Storage 1emperature range ~35°Clo+150°C

—
—
vanoxxxed |J1 ' 18{] canriea e consTant
£ 4] 17|] REGULATED VOLTAGE. vagg
ourtpuT {
i 161} PPM TIME CONSTANT
Yeot-av1 i) 2 . 15§ xxxot SELECTION
J, St [ } MATRIX
¢ 000xx {5 Mo cypaer
. - | sis
; 6 i
seLecnon : S01Xx |6 (4 xxx11 J
MATRIX n -
curment ~ O10%X 7 LY g eenon
-1 = 1+ MATRI
SOURCES  4112x ] " rroxx §EGoRE
£ 100x% J 9 10[] 101xx J SOUACES
DP18

£ig. i Pin connecnons - 00 view
QUICK REFERENCE DATA
B Power Supely: SV Standby 8uA. Operating 8mA
B Mcdulation: Putse Pasition with or withcup Carrier
| Ccding: 5-3it Word giving a Primary Command Setcf
32 Commands
M Key Entry: 8 < = Singie Pole Key Matrix
MW Data Rate: Seiectable 18it'Sec i0 10kBiySec.
B Carrier Frequency: Selec:able OHz (No Carrier)
0 200kHz

ORDERING INFORMATION
SL490E Na DP

—
‘____.__..._._._._.__.___.._____.___._._'
l by
| | CURRENT vee
(&3 SELECTOR
s |
s ! ?Vnec
?'~ v 2 ? ]
swiTey - ouTPuT
watax | @ N AMPURER [} prmouteun
SonmENT 1 &% o ——] | S—D |
18 L—1 cooe !
t_ ReS0E 5 MULTIPLEX == i |
4
{ t !
2 “y—- PuLSE .
i POSTION  |——"%5 oy 1ie conSTANT
FC : MODULATOR I
A 4
4 COLUMN 3-em j i !
pAlizs H 1 encoper COUNTER 4 i
CURRENT 13 ]
sas ) l .
-6\‘“, = osameR CARRIER TRIE CONSTANT
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SL490B

ELECTRICAL CHARACTERISTICS
These characteristics are guaranteed over the followin

g conditions {unless Otherwise stated):
Taup = =25°C, Veg = =7V ip +10-5V. Test circunt: Fig,

<. Timings are cefinad in 7 Fig. 3.

Characteristic Pin Value J Units I Conditions
Min. Typ. Max.—!

Operating suzoly current 2 335 18 ] MA | Voo = 9-5V

Starcsy suppiy current K 0 gA

Regulared votiage, Vagg 37 <1 49 Vi

Regu:ator-outout currant, lzgg 17 1 | mA

Output voitage swing 2.3 Ver—1 v Unloaded

Quisut veliage 2 i v l = i0mA ) .

~peéak value < 1mg

Ouicu: vortage 3 ! v ly = 5mA

Keypad swatch resisiance I £33 5 30]

Carner time cansiant resisior, A2 | 18 20 20 30 % 1 C2r 8R0OF. I, = 50kHz: sea Fig. <
PPM ume consiant resistor, A1 6 15 30 g kQ

i cewiation trem zaiculated value, | 2.3 10 % Al = 15k0} fy = -85C1R1, see
using iixeq timing ccmoonents =10 % Rt -'BOK.QJ' Fig. 4

Variation of t, and ty wWith Ver

At 25 =4 %

A 2.3 -2 " , AVee = 3-3Y (7V 10 10-3V)
Rauo tyt, 2.3 LA i85
Puise width. 15 2.3 ot 9221,
Int2rwora gap. . 2.3 O Denved by counting
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Fig. 3 Infra-red zopncation cicurt

QOPERATING NOTES

Fig. Ssnows ihe circuittora simote infra-rectransmiterwnere
the PPMoutoutoulses frcmomn 2 oi the SLig08 are aifierentaiec
2y £3 ana R3 ana amciiiiec Sy TR1 10 orcouce current sulses
200ut : Sus wice.These puises are furiher amglifiea by TR2 ang
acaheq to ihe inira-red dioges D1 and D2, )

The currentin the dioces and the infra-rea cutoutis controilea
9y the quanuty, iype. and connection methoa of the cioces ang
&lso by the gain. at nigh currents. of the ransisiors.

The most common sotution where cost is important s (o use
fwa single-chio Cioces, such as the CQYSS connecied in senes.

Imorovea outout can be ootaineg by using ‘our CQY99
cioaes in a series/parallel arrangement. Sut it is usuatly simpler
0 use two multi-cnio diodes such as ihe CQX47 ccnneced in
parallel or a single CQX19, which gives simiar resuits.

A significant increase fange can be corainga by using
diodes sucn as the CQYS9 in conjunciion with a plated plastic
parabotic reflector,

When cuiicing ire iransmunier, 2are shoyid e taken with the
cheice of the capaciicr C4 ang with the CirCuit iayout. parucutarty
wnenmult-cnio cioces are peng usea, as the currentouises can
oe as high as § '0 2A,

Transisicrcheice is also imgonantangany supsutuies shouid
have high current &N charactensiics ang swiching speeds
comeatble with the applicatcn.

Anincrease in outout can ce cotamnea by connecung TR2 in
comman eminter configuration, out care snouig be taken not j0
exceeaq ihe rating of the dioges.

Choice of PPM Frequency

‘When the ransmutter 1s teing used with an infra-req fink, with
high current puises fad (o the diodes as in Fig. 3. power
censumation will increase with frequency. It 1s thus acvisable
that, with abattery power supply, the slowest PPM rate consistent
with adequate response time snould be chosen.
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