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This project is presented a method of Control Camera in long range by IR Remote Control that
control camera both vertical and horizontal directions. We use microcontroller (MCS-51) to control
stepping motors.

In the part of programming for control stepping motor to move all direction, we use C

language.
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#11519% 2.7 Some of the material for LED device

Maternial Band Gap Energy Emission (nm) Transition Type
Ge 0.66 1880 Indireet
Si 1.09 1140 Indirect
GaAs 1.43 210 Direct
Gap 2.24 560 Indirect
GaAs60P40 1.91 650 Direct
AlSh 1.60 775 Indirect
InSb 0.18 6900 Direct
B SiC 22-30 563 - 413 Indirect

¥

ﬂ = =, ] & 3/ A -~ ) as
1118715719 1umsuaeddy LED suaaeqdlsivasu  Allnnueiniumagfiv

o ] a ¢ . . A ' 1 a & o
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f1152270 900 nm
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VINGUT 2.21 1995 MC 145026 7191 11, 4112 uaz 1113 sflunisdeqinsal RC

Network INDA M UAMI A M BA11EM0 U (Oscillate) 94 IC 910 Datasheet W29955H15119R110
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P1.4 P0.3 o R 4 Z 43— Phase4
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Source Codgiﬂillm‘lj

#include<ATE9x52.h> -

code unsigned char stepl[] = {0x01,0x02,0x04,0x08};
code unsigned char step2[] {0x10,0x20,0x40,0x8B0};

/1-i**i**i**i*itt******i*i*******/

void delay (int time)
{
dc
{
time--;
}
while (time>0);
}
void main (void)
{
char 1i;
i = 0;
PO = Ox00;
Pl = Oxff;
while (1)
{
if{P1==0x0£5}
{
delay(0x3500);
delay(0x100);
i4+4;
if (i>=4)
i=0;
PO = stepl[i];
delay(Cx1A80);
}
if(Pl==0x0£3)
{
delay(Cx3500);
delay{0x100);

i--;
if{i<0)
i=3;

PO = steplil];
delay (0x1ABO);
}
if (P1==0x0£6)
{
delay (0x3500);
i++;
if (i>=4)
i=0;
PO = step2[i]-
delay (Ox1ABO);
}
1if{Pl==0x0fa)
{
delay{0x3500);
i--;



1f¢i<0)
i = 3;
PO = step2[i]:
delay(0x1A80);
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145026/D

Encoder and Decoder Pairs
CMOS

Thess devices ars designed to be used as encoder/decoder pairs in remote
control applications,

The MC145026 encodes nine lines of information and serially sends this
information upon receipt of a transmit enable (TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data {low or high}. The
words are lransmitted twice per encoding sequence to increase security.

The MC145027 decoder receives the serial stream and interprets five of the
trinary digits as an address code. Thus, 243 addresses are possible. If binary
data is used al the encoder, 32 addresses are possible. The remaining serial
information is interpreted as four bits of binary data. The valid transmission {VT}
output goes high on the MC145027 when two conditions are met. First, two
addresses must be consecutively received (in one encoding sequence) which
both match the locat address. Second, the 4 bits of data must match the last
valid data received. The active VT indicates that the information at the Data
output pins has been updated.

The MC145028 decoder treats all nine trinary digits as an address which
allows 19,683 codes. Ifbinary data is encoded, 512 codes are possible. The VT
cutput goes high on the MC145028 when two addresses are consecutively
received {in one encoding sequence} which both match the local address.

e Operating Temperature Range: - 40 to + 85°C
» Very-Low Standby Current for the Encoder: 300 nA Maximum @ 25°C
« Interfaces with RF, Witrasonic, or Infrared Modulators and Demodulators
« RC Oscillator, No Crystal Required
» High External Component Tolerance; Can Use t 5% Components
» internal Power—On Reset Forces All Decoder Outputs Low
« Operating Voltage Range: MC145026 = 2510 18 v
MC145027, MC145028 =4.5t0 18V

« Low—Voltage Versions Available:

5C41343 = 2.8 to 10 V Version of the MC145027

5C41344 = 2.8 to 10 V Versian of the MC145028
« For Infrared Applications, See Application Note AN1016/D

PIN ASSIGNMENTS

MC145026

MC145027

MC145028
S$C41343
$C41344

P SUFFIX
PLASTIC DIP
' CASE 648

1

P

D SUFFIX

18 ’ SOG PACKAGE
CASE 7518

1

DW SUFFIX
8 SOG PACKAGE
CASE 751G
1

ORDERING INFORMATION

MC145026P Plasiic DIP
MC1450260 SOG Package
MC145027P, SC41343P Plastic DIP
MC145027DW, SC41343DW  SOG Package
MC145028P, SC41344P Plastic DiP

MC1450280W, SCA1344DW  SOG Package

MC145026 MC145027/5C41343 MC145028/SC41344
ENCODER DECODERS DECODERS
al 1o 16 [ vgp A []7 16 [ vpp mﬁ 1 16 [1 Vpp
Azl 2 15 1 Dgy A2l] 2 15 [} D6 a2f]2 15 1 A6
a3 10T AJﬁ.’i 4 o7 Aaﬁa 4[] A7
YR 1311 Rrg s ] 4 13[) b8 Al 111 A8
a5y s 120 crg Asl] 5 12D D9 a5 s 12[] A9
ABIDE[] 8 11 [} Rg Rif] 6 1w R1ds npvr
ATDT R 7 10 p AY/DA e 10 [ RoC2 ci 7 10 [ RoiC
vss I 8 o [I Asime vss 1] 8 a{l oy, ves 0 8 afl by,

* All MC 145026 devices manufactured afier date code 9314 or 314 are guaranteed aver this wider valtage range. All previous designs using the
low—volage SC41342 shauld convert to the MC145026, which is a drop—in replacement. The S§C41342 part number has been discontinued.

REV 2
1/98

© Motorola, Inc, 1998
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OPERATING CHARACTERISTICS
MC145026

The encoder serially transmits trinary: data as defined by
the state of the A1 — AS and A6/D6 — A9/D9 input pins. These
pins may be in either of three states {low, high, or open) allow-
ing 19,683 possible codes, The transmit sequence is initiated
by a low tevel on the TE input pin. Upon power—up, the
MC 145026 can continuously transmit as long as TE remains
low (also. the device can transmit two—word sequences by
pulsing TE low). However, no MC145026 application should
be designed to rely upon the first data word transmitted im-
mediately after power—up because this word may be invalid.
Between the two data words, no signal is sent for three data
periods (see Figure 10).

Each transmitted trinary digit is encoded into pulses (see
Figure 11). A logic O (low} is encoded as two consecutive
short pulses, a logic 1 (high) as two consecutive long pulses,
and an open (high impedance) as a long pulse followed by a
short pulse. The input state is determined by using a weak
“output” device to try to force each input high then low. If only
a high state results from the two tests, the input is assumed to
be hardwired to Vpp. If only a low state is obtained, the input
is assumed to be hardwired to Vgg. If both a high and a low
can be forced atan input, an open is assumed and is encoded
as such. The *high” and “low” levels are 70% and 30% of the
supply voltage as shown in the Electrical Characteristics
table. The weak “output” device sinks/sources up o 110 pA at
a 5V supply level, 500 pA at 10V, and 1 mA at 15 V.

The TE input has an internal pull-up device so thata simple
switch may be used to force the input low. While TE is high
and the second—word transmission has timed out, the encod-
er is completely disabled, the oscillator is inhibited, and the
current drain is reduced to quiescent current. When TE is
brought low, the oscillator is starled and the transmit se-
guence begins. The inputs are then sequentially selected,
and determinations are made as to the input logic states. This
information is serially transmitted via the Doyt pin.

MC145027

This decoder receives the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, consisting
of two identical words, is examined bit by bit during reception.
The first five trinary digits are assumed to be the address. If
the received address matches the local address, the next four
{data) bits are internally stored, but are not transferred to the
output data latch. As the second encoded word is received,
the address must again match. If a match occurs, the new
data bits are checked against the previously stored data bits.
If the two nibbles of data (four bits each) match, the data is
transferred to the output data latch by VT and remains until
new data replaces it. At the same time, the VT output pin is
brought high and remains high until an error is received or un-
til no input signal is received for four data parieds (see Figure
10).

Although the address information may be encoded In iri-
nary, the data information must be either a 1 or 0. A trinary
(open) data line is decoded as a logic 1.

MC145028

This decoder operates in the same manner as the
MC 145027 except that nine address lines are used and no

data output is available. The VT outpul is used to indicate that
a valid address has been received. For transmission security,
two identical transmitted words must be consecutively re-
ceived before a VT output signal is issued.

Tha MC145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible when binary levels
are used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 - A5, A6/D6 - AS/DI

Address, Address/Data Inputs {Pins 1 -7, 9, and 10)
These address/data inputs are encoded and the data is

sent serially from the encoder via the Dgyt pin.

Rs, C1C. RTC
{Pins 11,12, and 13)

These pins are part of the oscillator section of the encoder
(see Figure 9).

If an extemal signal source Is used instead of the internal
oscillator, it should be connected to the Rg input and the RTC
and CTc pins should be left open.

TE
Transmit Enable (Pin 14)

This active—low transmit enable input initiates transmission

when forced low. An internal pull-up device keeps this input

normally high. The puli-up current is specified in the Electri-
cal Characteristics table,

Dout
Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

VDD
Positive Power Supply {Pin 16)

The most—positive power supply pin.
MC145027 AND MC145028 DECODERS
A1-AS5,A1-AS
Address Inputs (Pins 1 — 5} — MC145027,
Address Inputs (Pins 1 -5, 15, 14, 13, 12) — MC145028
These are the local address inputs. The states of these
pins must maich the appropriate encoder inputs forthe VT pin

lo go high, The local address may be encoded with trinary or
binary data.

D6 - D9

Data Outputs {Pins 15, 14, 13, 12) — MC145027 Only
These outputs present the binary information that is on

encader inputs AG/DE through A9/D9. Only binary data is

acknowledged; a trinary open at the MC 145026 encoder is
decoded as a high level {logic 1}.

Din
Data In (Pin 9)
This pin is the serial data input to the decoder. The input

voltage must be at CMOS logic levels, The signal source driv-
ing this pin must be dc coupled.

MC145026sMC145027+MC145028¢5C41343+5C41344
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R1,Cq
Resistor 1, Capacitor 1 (Pins 6, 7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used 1o determine whether a narrow
pulse or wide pulse has been received. The time constant
R4 x C41 should be set 1o 1.72 encoder clock periods:

R1C1=395RTC CT1C

R2/C2
Resistor 2/Capacitor 2 (Pin 10)

As shown in Figures 2 and 3, this pin accep!s a resistor and
capacitor that are used to delect both the end of a received
word and the end of a transmission. Tha time constant R x
C2 should be 33.5 encoder clock periods (four data periods
per Figure 11} R2 C2 = 77 Ry¢ Cte. This time constant is
used to determine whether the Djp pin has remained low for
four data periods {end of transmission}. A separate on—chip
comparator looks at the voltage—equivalent two data periods
{0.4 R2 C2) 1o detect the dead time between received words
within a transmission.

vT
Valid Transmission Qutput {Pin 11}

This valid fransmission output goes high afler the second
word of an encoding sequence when the following conditions
are satisfied:

1.the received addresses of both words match tho local de-
coder address, and
2.the received data bits of both words match.

VT remains high until either a mismatch is received or no
input signal is received for four data periods.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

VbD
Positive Power Supply (Pin 16)

The most—positive power supply pin,

MOTOROLA

MC145026+MC145027+MC145028+5C41343.5C41344
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INTERNAL
ENABLE

This oscillator operates at a frequency determined by the
external RC network; i.e.,

1
f= T {(HY) The value for Rg shouldbe chosen tobe = 2 times RT¢. This range ensures

23R1C Cr1C that currentthrough Rg is insignificant compared to current through R7¢. The
for 1 kKHz < f < 400 kHz upper limit for Rg must ensure that Rg x 5 pF (input capacitance)is small com-

pared to RTc x CTC.

where: C1¢’ = CTC + Clayout + 12 pF For frequencies outside the indicated range, the formula is less accurate,

Rg=2RTC The minimum recommended oscillation frequency af this circuitis 1 kHz. Sus-
Rg=220k ceptibility to externally induced noise signals may occur for frequencies below
Ricz10k 1 kHz andfor when resistors utitized are greater than 1 M(.

400 pF < CTc < 15 uF

Figure 9. Encoder Oscillator Information

ENCODER
H P‘Nl'nln
— 2 WORD TRANSMISSION
L CONTINUCUS TRANSMISSION
ENCODER ~ o ow 2 ® 5§ N T B2 8 3 Y832 R T ez g 2 g Yz
(PIN 12}
7 1T 9TH
F—picit — — DIGIT - P DIGIT - F—oiGiT ™™
Dout
(PIN 15) % 1 i lll;;_ﬂ_ﬂ__g_l—ﬂ_‘tﬂ; U|_”___
Fe— HIGH =~=t*— OPEN—={=— LOW —= | l
ba——————— 1STWORD I . 2ND WORD I
e [
i ENCODING SEQUENCE =]
I
DECODER | 1.1(RaC)
i
VT I——;
(PIN 11) S_l_
!
i
{
|
DATA OUTPUTS X
Figure 10. Timing Diagram
MC145026«MC145027+MC145028+5C41343+5C41344 MOTOROLA
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ENCCDER

OSCILLATORlIIIlllllllllllll

PIN12)

-

ENCODED | I
"ONE” _]
|
Daut | ENCODED |
{PIN 15) *ZERO" —r-l I—] t
!
I |_‘ J
ENCODED
\  "OPEN’ —l :
I
i
I— DATA PERIOD |
Figure 11. Encoder Data Waveforms
500 +

400

300

Fmax {kHz}
{REF. TO ENCODER CLOCK}

200 -

Vpp=5V

10 20 a0 40 50
Ciayout (PF} ON PINS 15 (MC145027); PINS 1 -5 AND 12 - 15 (MC145028)

Figure 12. fmax vs Clayout — Decoders Only

MOTOROLA MC145026+MC145027+MC145028:SC41343+SC41344
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HAS
THE TRANSMISSION
BEGUN?

NO

DOES
THE 5-BIT DISABLE VT
ADDRESS MATCH ON THE 18T -
THE ADDRESS ADDRESS MISMATCH
STORE
THE
4-BIT
DATA
THIS DATA NO DISABLE VT
MATCH THE PREVIOUSLY ON THE 1ST

STCRED DATA MISMATCH

AT LEAST THE
2ND CONSECUTIVE
MATCH SINCEVT
DISABLE?

LATCH DATA
ONTO OUTPUT
PINS AND
ACTIVATE VT

HAYE
4-BIT TIMES
PASSED?

YES DISABLE
VT

HAS
ANEW
TRANSMISSION
BEGUN?

Figure 13. MC145027 Flowchart

MC145026MC145027eMC14502805C41343+5C41344 MOTOROLA
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HAS
THE TRANSMISSION
BEGUN?

DOES
THE ADDRESS
MATCH THE

ADDRESS
PINS?

DISABLE ¥T ON THE 18T
ADDRESS MISMATCH
AND IGNORE THE REST
OF THIS WORD

15
THIS AT LEAST
THE 2ND CONSECUTIVE
MATCH SINCE VT
DISABLE?

YES

ACTIVATE VT

HAVE
4-BITTIMES
PASSED?

YES

DISABLE ¥VT

HAS A
NEW TRANSMISSION
BEGUN?

NO

Figure 14. MC145028 Flowchart

MOTOROLA MC145026+MC145027eMC145028+SC41343+5C41344
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MC145027 AND MC145028 TIMING

To verify the MC145027 or MC145028 timing, check the
waveforms on C1 {Pin 7) and R2/C2 (Pin 10) as compared to
the incoming data waveform on Djn {Pin 9).

The R-C decay seen on C1 discharges down to 1/3 Vpp
before being reset to Vpp. This point of reset (labelled *“DOS"
in Figure 15} is the point in time whers the decision is made
whether the data seen on Djp, is a 1 or 0. DOS should not be
too close to the Djn, data edges or intermittent operation may
OCCuUr.

Tha other timing to be checked on the MC145027 and
MC145028 is on R2/C2 {see Figure 16). The R-C decay is
continually reset to Vpp as data is being transmitted, Only
between words and after the end-of-transmission (EOT)
does R2/C2Z2 decay significantly from Vpp. R2/C2 can ba used
to identify the internal end—of-word (EOW) timing edge which
is generated when R2/C2 decays to 2/3 Vpp. The internal
EOT timing edge occurs when R2/C2 decays to 1/3 Vpp.
When the waveform is being observed, the R—C decay
should go down betwesn the 2/3 and 1/3 Vpp levels, but not
too close to either level before data transmission on D, re-
SUMes.

Verification of the timing described above should ensure a
good match between the MC145026 transmitter and the
MC145027 and MC145028 receivers.

G o i B B Ry
Din | |
I |
oV
Voo
c1 23 W
" —
ov — | |
DOs DAas
Figure 15. R-C Decay on Pin 7 (C1)
EC|)W
Voo~ | !
3= I
R2/C2 -
[+RY |
|
EOT
Figure 18, R-C Decay on Pin 10 (R2/C2)

MC145026¢MC145027+MC145028¢5C41343+5C41344
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Voo

5
TRINARY
ADDRESSES

4-BIT
BINARY ¢
DATA

fosc * o
B5€ " 23 RrcCre’

R1Cq1=3.85R1cCT

R2C2 =77 RTcCrC

VoD Voo
L
0.1uF 0.1 pF
L T
= :I 1B = - 16
15 Dgy N Din 9
. 4
5 5
TRINARY
R1 MC 145027 ADDRESSES
7 OR
MC145026
13 Ric T SC41343
12 ] C1c =
1 10
Rg
AL Rz < C2
— 8
C1c" = C1C * Crayout + 12 pF _
100 pF € < 15 pF O—LREPEAT OF ABOVE ]
RTc 210k Rg =2 R1¢
Ry210kQ2
Cq 2 400 pF —-I REPEAT OF ABOVE ]
Ry 2 100 ke
Cp 2700 pF

Example R/C Values (All Resistors and Capacitors are £ 5%)

{C1c" = C1c + 20 pF)

fosc (kHz) | RTg Cror Rg R4 Cq R2 Ca
362 10k 120 pF 20k 10k 470pF | 100k | 910pF
181 10k 240 pF 20k 10 k 910pF | 100k | 1800pF
88.7 10k 490 pF 20k 10k | 2000pF | 100k | 3900 pF
42,6 10k 1020 pF 20 k 10k | 3900pF | 100k | 7500 pF
21,5 10k 2020 pF 20k 10k | 8200pF | 100k | 0.015pF
8.53 10k 5100 pF 20k 10k | 0.02pF | 200k | 0.02yF
1.7 50k 5100 pF 100 k 50k | 0.02pF | 200k 0.1 pF

Figure 17. Typical Application

MOTOROLA

MC145026+MC145027+MC145028+SC41343+5C41344
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N A
VISHAY

TSOP348..VI1

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Description

The TSOP348..VI1 - series are miniaturized receivers
for infrared remote control systems, PIN diode and
preamplifier are assembled on lead frame, the epoxy

packags is designed as IR filter,

The demcdulated output signal can directly bs
decoded by a microprocessor. TSOP348..VI1 is the
standard IR remote control receiver series for 3 V
supply voltage, supperting all major transmission

codes.

Features

* Photo detector and preamplifier in one package

* Internal filter for PCM frequency

* Improved shielding against electrical field
disturbance

* TTL and CMOS compatibility

* Output aclive low

» Supply voltage range: 2.7 Vio 5.5V

* |mproved immunity against ambient light

Mechanical Data
Pinning:
1=0UT,2=GND, 3= Vg

Block Diagram

15832

3

v
30 kQ §

4
' Band| _|Demo- ouT
\:\ |I1‘pl..lt|--AGC* Pass|" |dutator

2
PIN Control Girguit GND

15872

Parts Table
Part Carrier Fraquency

T50P34830VI1 30 kHz

TSOP34833VI1 33 kHz

TSOPI4R3GVIH 36 kHz

TSOPJI4BITVI 36.7 kHz
TS50P34838vI1 38 kHz

TS50P34840VI1 40 kHz

TSOP34856VI1 56 kHz

Application Circuit

171

Transmitter
with +Vg
TSADoox
Pt
N ]
(3 ¥
3 1
E ) \:\ l GND

R, + C; recommended to suppress power supply
disturbances.

The output voltage should not be hold continucusly at
a voltage below Vg = 2,0 V by the external circuit.

Cocument Number 82251
Rev. 1.1, 22-0ct-03

www.vishay.com
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TSOP348..VI1

VISHAY
Vishay Semiconductors
Absolute Maximum Ratings
Tamp = 25 °C, unless otharwise specilied
Parameter Test condition Symbol Value Unit
Supply Voltage {Pin 3} Vg -0.310+ 6.0 A
Supply Current {Pin 3) I 3 mA
Ouiput Voltage (Pin 1) Vo -0.3t0 Vg Vv
+0.3V
Qutput Current {Pin 1) lo 10 mA
Junction Temperatura T 100 °C
Storege Temperature Range Tsig -2510 + 85 °C
Operating Temperature Range Tamb -25to + 85 °C
Power Consumption {Tamp < 85 °C) Pyat 3o mw
Soldering Temperature t<5s Ted 260 “C
Electrical and Optical Characteristics
Tamp = 25 °C, unless otharwise specified
Parameter Tesl condition Symbol Min Typ. Max Unit
Supply Current {Pin 3) E,=0 lso 0.7 1.2 1.5 mA
E, = 40 kix, sunlight [EM 13 mA
Supply Voltage Vg 27 5.5 v
Transmission Distance E, =D, test signal sas fig.1, d 35
IR diode TSALB200,
Ig = 250 mA
QOutput Voltage Low (Pin 1) lggL = 0.5 mA, E, = 0.7 mWim?, VasL 250 my
test signal see fig. 1
Irradiance (30-40 kHz) Vg=3V Ea min 0.2 0.4 mwWim2
Pulse width toleranca:
Toi - 5o < lpp <1 + 6/,
test signal see fig.1
Iradiance (56 kHz) Vg=3V Eg min 03 05 mw/im2
Pulse width tolarance:
b= 55 < tpa < 1y + 8/,
test signal see fig.1
Irradiance {30-40 kHz) Vg=5V Ee min 0.35 0.5 mw/m?<
Pulse width iolerance:
toi - 5, < too < 1o + 61,
test signal see fig.1
Irraciance (56 kHz) Vg=5V Eg min 0.45 0.6 mw/me
Pulse width toleranca:
Ty - 58 < tpo < 1 + 671,
test signal see fig. 1
Irradiance ti = 5y < tpg < 1gi + 6/, Eq max 30 Wim?
test signal see fig. 1
Diractivity Angle of half transmission Piyg + 45 deg
distance

www,vishay.com
2
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VISHAY

TSOP348..VH

Vishay Semiconductors

Typical Characteristics (T, = 25 °C unless otherwise specifiad) .

E, l()pm:a! Test Signal
{IR diode TSALG20D, Ir = 0.4 A, 30 pulses, | = Iy, T = 10 ms)

i T i,

*

- ™ -

- T -

* i = 10/0 is recommended for optimal lunction
i

Vo Output Signal tero
M Myetgeslly
2) o5ty < tog < IputBily
Vo -

' to?) 1

- -— -

Vou

Figure 1. Output Function

1.0
04

0.8
0.7 Input Burst Duration

Odtput Pu!Isa

0.6
0.5
0.4
03

0.2 L= 950 nm,
£ oo optical test signal, ﬁ7.1
0.0

0.1 1.0 10,0 100.0 1000.010000.0
16908 E, — Iradianca { mv/m2 )

— Qutput Pulse Width { ms }

Figure 2. Pulse Length and Sensitivity in Dark Ambiant

Optical Test Signat

11

T=80ms

i

E00 ps

|

-
1

Output Signal, ( see Fig4d ) 81
Vo

R
=) )

Figurse 3. Output Function

10
g o9
£ 08
Ton
§ 07 . ’ , —
3 0.6 :‘fV'/\‘ U
S riv‘ *.."h PR
T o5 S fere=le v,
‘3 Toi 1
g o4
© oa
5 0.2 % =950 nm,
= o oplical test signal, fig.d
5 i
0.0
04 1.0 10.0 100.0 1000.010000.0
15900 Eq — Imadiance { mW/m? )
Figure 4. Output Pulse Diagram
1.2

-
o

[\
[\

[od
=

E, min / E, — Rel. Responsivity
o
[=+]

D.4
0.2 o I=fax5% S
A{30B ) = /10
0.0 | |
0.7 0.9 1.1 1.3
16825 fifg — Relative Frequency

Figure 5. Frequency Dependence of Responsivity

— 4.0
o

E 3.5 Camslation wih ambient light sources:
% . 10W/m? mr 1. 4Kdx (Sid.ilum. A T=2856K)
= 30 10W/m? = 8.2Kix {Daylight, T=5500K)

i

g 25

3 [
E 20 j
% 15— ambient, & =950 nm /

E 1.0

5 —

§ 05 ]

a
w opo
0.0% 0.10 1.00 10.00 100.00

16a1N E - Ambient DC Iradiance (W/m?)

Figure 6. Sensitivity in Bright Ambiant

Document Number 82251
Rev. 1.1, 22-0c1-03
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SN74Ls00

Quad 2-Input NAND Gate

¢ ESD > 3500 Volts

Vee

GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 475 5.0 5.25 v
Ta Operating Ambient 0 25 70 °C
Temperature Range
loH Output Current — High -04 mA
loL QOutput Current — Low 8.0 mA
© Semconéucior Componena indusies, LLC, 1990 oy
December, 1999 — Rav, §

ON Semiconductor

Formerly 3 Dmaion of Motorota
http:/ijonsemi.com
LOwW

POWER
SCHOTTKY

PLASTIC
N SUFFIX
CASE 646

«
1
SCIC

D SUFFIX
CASE T51A

ORDERING INFORMATION

Device Package Shipping
SNT4LS00N 14 Pin DIP 2000 Units/Box
SN74LS00D

14 Pin 2500/Tape & Res!

. .P.L;blicaﬁon Ordar Numbaer:
SN74LS00/D




SN74LS00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input HIGH Vollage 29 v Glﬁ;?:::.:: Input HIGH Valtage for
VL Input LOW Voltage 0.8 v Glﬁ:’i::;eutta: Input LOW Vottage for
Vik Input Clamp Diode Voltage -065 -1.5 v Vee = MIN, )y = =18 mA
Vo Output HIGH Voltage 27 38 v VCOC; CI:’"p':} '19;; '.;":t‘:é ViN = Vin
0.25 04 v loL =4.0mA | Voo = Veo MIN,
VoL Output LOW Voltage Vin = ViLor Vig
0.35 0.5 v loL = 8.0 mA per Truth Table
o Input HIGH Current e WA ] Voo T MAX V=27V
0.1 mA Voo = MAX, V) =7.0V
I Input LOW Current -04 mA Ve = MAX, V=04V
Ios Short Circuit Currant (Note 1) ~20 -100 mA Vee = MAX
Power Supply Current
lce Total, Output HIGH 1.6 mA Ve = MAX
Total, Qutput LOW 44
Note 1: Not more than one output should be shorled at a tims, nor for more than 1 second.
AC CHARACTERISTICS (T4 = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Tum=Of Delay, input to Output 9.0 15 ns Veg=5.0V
teonL Tum—On Delay, Input to Output 10 15 ns CL=15pF

h an:}Ibnéeml.com
2



SN74LS00

PACKAGE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 646~06
| M NOTES:
AAA N R A SSUE 1. DIME:SIOMNGAMDTDLERANCINGPERANSI
¥14.5M, 1082,
u » T 2, CONTROLLING DIMENSION: INCH,
3. DIMENSION | TO CENTER OF LEADS WHEN
B FORMED PARALLEL,
O * 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 5. ROUNDED CORNERS OPTIONAL,
vY Y UYYY
A INCHES MILLIMETERS
| oM | WMIN | MAX | MW [ wax
Al ons o770 [ 7816 [ 1880
—lFle— L B | 0200 | 0260 | 630 | 660
c 0.145 185 3.69 4.69
. R} D {0m5 | 0021 | 038 | ns2
N { { F } 0040 [ 0070 [ 107 | 178
1 ¢ 6 [ 0100BsC 254 B5C
A 1 H | 0862 [ooss | 332 | 241
== f' J [ ooes {oms [ o2 | o3
SEATHG L 4 kK | ons o3 | 29 | 343
L 020 [o30 | 237 | 18
PLANE N __I —K J"'H'-— W] — [ o] - | 1°
H G D1pL M Nloms [oox | 03[ 1o
] 013005]®]
D SUFFIX
PLASTIC SQIC PACKAGE
CASE 751A-03
ISSUE F NOTES:

. DMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
_______ . CONTROLLING DIMENSION: MILLIMETER.
AR R ABERA . CIMENSIONS A AND B DO NDT INCLUDE
oy : MOLD PROTRUSION,

ey e

-

. MAXIMUM MOLD PROTRUSION 0.15 {0.005)

e

PER SIDE.
[=B-] preL /J\ . DIMENSION D DOES KOT INCLUDE DAMBAR

PROTRUSION, ALLOWABLE DAMBAR
D llﬂ}l 025 0.010)® [ @ | E“L PROTRUSION SHALL BE 0.127 (008} TOTAL
-H—W'Frm IN EXCESS OF THE D DIMENSIOM AT
y MAXIMUM MATERIAL CONDITION.
MILLMETERS INCHES
—-lGl-— c Rxaa_.“._ ‘[ -JFL [ Max | v [ Max
-

&5 $75 | 0337 | 0344
L 3

3.80 400 | 0150 | 0157
o T (=
T - -
SENTNG —-”-— DupL K M J

1 175 | 0.054 | 0.068
[®]025000B[T[8 B[4 Q]

~

035 | 049 ] 0014 | 0.019
040 135 § 0.0 | 0,049
1.2TBSC 0.060 BSC
019 | 025 | 0008 | 0.009
010 | 025 | 0.004 § 0009
u a 7 -] u o 7 °
580 | 620 | 0.228 } 0.244
028 | 050 ] 0010 | D019

='U]!=t—ﬁ'nnnw:rlg

AR e o, A ARt BB o £3 2w a3 4 kT S R s et T e e,

hﬂp:ﬂonsaml.com
3
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ON Semiconductor and 0 are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
withoutfurther notice to any products herein. SCILLC makes no warranty, representation or guarantes regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liabilily arising out of 1he application or use of any product or circudl, and specifically disclaims any and all fiability,
including withaut limitation special, consequential or incidental damages. “Typical® paramaters which may be provided in SCILLC data sheets andfor
specifications can and de vary in ditferent applications and actual performance may vary over ime. Al operating parameters, including "Typicals™ must be
validated for sach customer application by customer's tachnical experts. SCILLC does not convey any licensa under fts patent righls nor the rights of athers,
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implantinto the body, or other applications
intanded o support or sustain e, or for any other application in which the failure of the SCILLC product could creata a situation where parsonal injury or
death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorlzed spplication, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidianies, affillates, and distributors harmless agalnst all clalms, costs, damages, and expenses, and reasonabie
aftorney feos arising oul of, directly or indirectly, any claim of parsonal injury or death associaled with such unintended or unauthorized use, even If such claim
alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.
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r' ULN2001A-ULN2002A
YI® ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

« SEVEN DARLINGTONS PER PACKAGE

= OUTPUT CURRENT 500mA PER DRIVER
(600mA PEAK)

= OUTPUT VOLTAGE 50V

« INTEGRATED SUPPRESSION DIODES FOR
INDUCTIVE LOADS

. OUTPUTS CAN BE PARALLELED FOR
HIGHER CURRENT

» TTL/CMOS/PMOS/DTL COMPATIBLE INPUTS

= INPUTS PINNED OPPOSITE OUTPUTS TO
SIMPLIFY LAYOUT

DESCRIPTION

The ULN2001A, ULN2002A, ULN2003 and
ULN2004A are high voltage, high current darlington
arrays each containing seven open collector dar-
‘lington pairs with common emitters. Each channel
rated at 500mA and can withstand peak currents of
600mA. Suppression diodes are included for induc-
tive load driving and the inputs are pinned opposite
the outputs to simplify board layout.

The four versions interface to all common logic fami-
lies .

DIP16

ORDERING NUMBERS: ULN2C01A/2A/3AMAA

ORDERING NUMBERS: ULN2001D/2D/30/4D

PIN CONNECTION

ULN20C1A General Pupose, DTL, TTL, PMOS,
CMOS

ULN2002A 14-25V PMOS

ULN2003A 5V TTL, CMOS

ULN2004A 6-15V CMOS, PMOS

These versatile devices are useful for driving a wide
range of loads including solenoids, relays DC mo-
tors, LED displays filament lamps, thermal print-
heads and high power buffers.

The ULN2001A/20024/2003A and 2004A are sup-
plied in 16 pin plastic DIP packages with a copper
leadframe to reduce thermal resistance. They are
available also in small outline package (SO-16) as
ULN2001 Dr2002D/2003D/2004D.

February 2002

iNT 16 OUT 1
IN 2 2 15 out 2
N3 3 14 OUT 3
IN & 4 13 0UT 4
INS5 § 12 0UT S
IN & 1 OUT 6
IN 1 10 Out ?
GND g COMMON_ FREE

WHEELING DWDES

|

5-197741

1/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

Series ULN-2001A
{each driver)

EACH DRIVER

Series ULN-2002A
(each driver)

I
]
|
] ]
Lo ——— == —— = - J
EACH DRIVER 5-187
Series ULN-2003A Series ULN-2004A
(each driver) (each driver)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vo Output Voltage 50 v
Vin input Voltage (for ULN2002A/D - 2003A/D - 2004A/D) 30 v
le Continuous Collector Current 500 mA
Iy Continupus Base Cument 25 mA
Tamb Operating Ambient Temperature Range —-20to 85 °C
Ty Storage Temperature Range - 55 to 150 °C
U Junction Temperature 150 °C
THERMAL DATA
Symbol Parameter DIP16 S016 Unit
Rt j-amb Thermal Resistance Junction-ambient Max, 70 120 Ciw
28 ‘7’




ULN2001A - ULNZ002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS (Tamb = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit | Fig.
lcex Cutput Leakage Current Vce = 50V 50 WA 1a
Tamp = 70°C, Ve = 50V 100 uA ia
Tamp = 70°C
for ULN2002A
VCE = 50V, Vi = 6Y 500 ]J.A 1b
for ULN2004A
Veg = 50V, Vi = 1V 500 uA ib
VeE(san Collector-emitter Saturation le = 100mA, lg = 250pA 0.9 1.1 \ 2
Voliage Ic = 200 mA, ls = 350uA 1.1 13 | v | 2
le = 350mA, Iz = 500pA 1.3 1.6 A 2
litom) Input Current for ULN2002A, V; = 1TV 0.82 1.25 mA 3
for ULN2003A, V| = 3.85V 0.93 1.35 mA 3
for ULN2004A, V|, = 5V 0.35 0.5 mA 3
Vi=12v 1 1.45 mA 3
lijoty Input Current Tamp = 70°C, Ic = 500pA 50 65 pA 4
Vigon) Input Voltage Vee = 2V \Y 5
for ULN2002A
lc = 300mA 13
for ULN2003A
lc = 200mA 2.4
g = 260mA 27
le = 300mA 3
for ULN2004A
lc = 125mA 5
lg = 200mA 6
lg = 275mA 7
Ic = 350mA 8
hre DC Forward Current Gain for ULN2001A
Vee = 2V, Ic = 350mA 1000 2
Ci input Capacitance 15 25 j<a
tpLH Tumn-on Delay Time 05Vito 0.5V, 0.25 1 us
tpHL Tum-off Delay Time 0.5V t0 0.5 Vq 0.25 1 us
Ir Clamp Diode Leakage Current | Vr = 50V 50 HA B
Tams = 70°C, Vg = 50V 100 HA 6
Ve Clamp Diode Forward Voltage Ir = 350mA 17 2 v 7
‘ Kii:)
Y/




ULN2001A - ULN2002A - ULN2003A - ULN2004A

TEST CIRCUITS

Figure 1a. Figure 1b.
OPEN Yce OPEN YcE
eex bcex
OPEN
S-5718 l 5-572¢
Figure 2. Figure 3.
OPEN
- 1980 S-1908
Figure 4. Figure 5.
OPEN Ve
¢
l $-57120 5 -1087
Figure 6. Figure 7.
Ya
n

3-%727

4/8
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Figure 8: Collector Current versus Input Current Figure 9: Collector Current versus Saturation
Voltage

le DOINASS e DOBINGSA
(mA) [ (mA)
Tj=25'C y
500 / 500
Ti=25'C
400 / 400

ax / / Max
300 ! / /

300
wl L /1A

/ [ /4YPI(,AL > / ;I’YPICAL
100 Ve 100 /’ 7

0
0 100 200 300 400 500 Ib{pA) 0.0 05 10 15  Vee(sat)
Figure 10: Peak Collector Current versus Duty Figure 11: Peak Collector Current versus Duty
Cycle Cycle
Ic peak DIEINAST lc peak D9BINGSZA
mA T T T T T
(mA) <O, NUMBER OF ACTIVE QUTRUT {mA) Tamb=70"C
7

NN
\\\

300

(SO186)

SR\

L\

/{// i

2

Tamb=70"C S ] 3 [N

(DIP16) 5
e M
200 200 -
\
/ a0 -
100 100 i -
NUMBER OF ACTIVE DUTPUT
. N I
0 20 40 60 80 DC 0 20 40 60 80 100 pCc
<7 5/8




ULN2001A - ULN2002A - ULN2003A - ULN2004A

DIM. o inch OUTLINE AND
MmN, | TYP. | max. | mIN. | TYP. | mAX. MECHANICAL DATA
a1 | 051 0.020
B |orn 165 | 0.030 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 85 0.335
e 2.54 0.100
&3 17.78 0.700
F 7.1 0.280
| 5.1 0.201
L 33 0.130
DiP16
z 1.27 0.050
}....: \
. 5 |-
— b1
| b B e E
z
|
D
1 M rrriri1ranm
% ]
.
1 [}
Y
| I ) I A I A I A I B I B
6/8 1573




ULN2001A - ULN2002A - ULN2003A - ULN2004A

OUTLINE AND
MECHANICAL DATA

DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP, | MAX,
A 1.75 0.069
at 0.1 0.25 | 0.004 0.009
a2 1.6 0.063
b 0.35 0.46 | 0.014 0.018
b1 0.19 0.25 | 0.007 0.010
c o5 | 0.020
c1 45" {typ.)

D{1| 98 10 | 0.386 0.394
E 58 6.2 (0228 0.244
[} 1.27 D0.050
e3 8.89 0.350

F{1} 3.8 4 0.150 0.157
G 486 53 10481 0.209
L 0.4 1.27 | 0.0186 0.050
M 0.62 0.024
S B8 (max.)

S016 Narrow

(1) D and F do not include mold flash or pratrusions. Mold flash or potrusions shall not exceed 0.15mm (.00Ginch),

| -l

L~

(0 0 0 0 1 [
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Information furished is believed o be accurate and reliable. However, STMicroelectronics assumes na responsibility for the conse-
quences of use of such information nor for any infringement of patents or other rights of third parties which may resuit from its use. No
license is granied by implication or otherwlse under any patent or patent rights of STMicroelectronics. Specification mentioned In this
publication are subject fo change without notice. This publication supersedes and replaces all information previously supplied. STMi
croelectronics products are not authorized for use as critical components in e supporl devices or systems without express written
approval of STMicroelectronics,
The ST logo is a registered trademark of STMicroelactronics
@ 2002 STMicroelectronics — Printed in laly — All Rights Reserved
STMicroslectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Raly - Japan - Malaysia - Malta - Moroceo -
Singapore - Spain - Sweden - Switzedand - United Kingdom - Uniled States.
http:/iwww._st.com
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Lyz RS THoMSON

SA555

NES55

- SE555

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

» LOW TURN OFF TIME
» MAXIMUM  OPERATING FREQUENCY
GREATER THAN 500kHz
= TIMING FROM MICROSECONDS TO HOURS
» OPERATES IN BOTH ASTABLE AND MONO-
STABLE MODES
a HIGH OUTPUT CURRENT CAN SOURCE OR
SINK 200mA D
» ADJUSTABLE DUTY CYCLE DiPg . S0s
« TTL COMP ATIBLE (Plastic Sackage) (Flastic Micropackage)
] TEME“ERA“JHE STAB‘L'TY OF 0.0050/0 CERDIP8
PER"C (Cerdip Package)
DESCRIPTION H
The NE555 monolithic timing circuitis a highly stable TOgs
controller capable of producing accurate time delays {Matal Can)
or oscillation. In the time delay mode of operation,
the time is precisely controlled by one extemal re-
sistor and capacitor. For a stable operation as an os-
cillator, the free running frequency and the duty
cycle are both accurately controlied with two exter- ORDER CODES
nal resistors and one capacitor. The circuit may be Part Temperature Package
triggered and reset on falling waveforms, and the Number Range NiJlp
output structure can source or sink up to 200mA, o v PR
The NE5SS5 is available in plastic and ceramic :E::: _40% 7 (i |
minidip package and in a 8-lead micropackage and 00 ' 10500 T
in metal can package version. SESSS =55°C, 125°C I
PIN CONNECTIONS (top views)
TO9%9 DIP&/CERDIP3
508
./ 1-GND
(: 1 8 j 2 - Trigger
3 - Output
E 2 48 4 - Raseot
5 - Control voltage
B § :] 6 - Threshold
7 - Discharge
g 5 8- Yoo
555-01 EPS 55502 EPS

www.DataSheet.in
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NE555/SA555/SES55

BLOCK DIAGRAM

THRESHOL < 1

555-03.EPS
SCHEMATIC DIAGRAM
THRESHOLD CONTROL OUTPUT

COMPARATOR I_""L“GE pTTTTTTTTTTTTT H

Wy TTT T T T R T s i
| j i t 1 ! !

| 1 R2 R3[1a.7 MRrs na[l] ' Tsu 12 !

! 5760 8300 allikn skaly " )

| ! ! a1s i 21 '

i as s a7 n‘a E as>t ! Q20 22 E

o _ igma

] T T |

| ~ | ’
P — I | 1

)

§ o4 - | L

: }
~ 2 P
. \\\ . ,j——'@n_ [} [ﬁ E
TRIGGER O L. K@ a1l Q24
NS | i
4 ' H ] !
nEsETo———éq | !
JISCHARGE RS i R } 2]
a1 jB]'“”‘g LoE[E 100K 1 111 _
) !
GND O- e S et s ottt et
TRIQGER COMPARATOR FLIP FLOP s-a?
555-04.EPS
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Valueo Unit
Vee | Supply Voltage 18 Vv
T rating Free Air Temperature Range for NE555 0to 70 °c
com | Operating for SA555 —4010 105
for SES55 -55t0 125
T, Juncilon Temperature 150 °c
Ty | Storage Temperature Range —65 to 150 c

WWW ..DataShe-et .in

555-02.TBL



NE555/SA555/SE555

OPERATING CONDITIONS
Symboi Parameter SES55 NESS55 - SAS55 Unit
Veo Supply Voltage " 451018 45t0 16 v
Vi, YVing: Vi, Vresst | Maximum Input Voltage Vee Veo '
ELECTRICAL CHARACTERISTICS
Tamb = +#25°C, Voo = +5V to +15V (unless otherwise specified)
Symbol Parameter SESSS NESSS - SASSS Unit
Min, Typ. { Max. | Min. Typ. | Max,
lce Supply Current {R_ «) {- note 1) mA
Low State Voo = +5V 3 5 3 6
Voo = +15V 10 12 10 15
High State Voo =5V 2 2
Timing Error (manostable)
(Ra - 2k to 100k, C = 0.1uF)
Initial Accuracy - (note 2) 0.5 2 1 3 %
Drift with Temparature 30 100 50 pom»>C
D1ift with Supply Vealtage 0.05 0.2 0.1 0.5 %N
Timing Error (astable)
(RA. =1k to 100I<Q, C= D1}.|F:
Vcc = +15V)
Initial Accuracy - (note 2) 1.5 2.25 %
Drift with Temperature 0 150 ppmC
Drift with Supply Voltage 0.15 0.3 Y
Ver | Conirol Vollage level v
Ve = +15V 9.6 10 10.4 9 10 11
Voo = +5V 2.9 333 3.8 2.6 3.33 4
Vin | Threshold Voltage Vv
Vee = +15V 94 10 10.6 8.8 10 1.2
Veo = +5V 2.7 3.33 4 24 3.33 4.2
I Threshold Curmrent - (note 3} 0.1 0.25 0.1 0.25 uA
Ving Trigger Voltage Vv
Voo = +15V 48 5 52 4.5 5 56
Voo = +5V 1.45 1.67 1.9 1.1 1.67 22
hng Trigger Current (Ving = OV) 0.5 0.9 0.5 20 HA
Vieset | Reset Voltage - (note 4) 0.4 0.7 1 0.4 0.7 1 v
lreset | Reset Current mA
Vieset = +0.4Y 01 0.4 0.1 04
. Vreset = OV 04 1 0.4 1.5
VoL | Low Level Quiput Valiage v
Vee = +15V, lognk = 10mA 0.1 0.15 0.1 0.25
losink = SOmMA 0.4 0.5 0.4 0.75
|0(s|nk) = 100mA 2 22 2 2.5
loysnk) = 200MA 25 2.5
Vee = +5V,  logenky = BmA 0.1 0.25 0.3 0.4
logsimy = SMA 0.05 0.2 0.25 0.35
Vou | High Level Output Voltage v
VCC = +15V| IO(SCIJI\:B) = 200mA 12.5 12.5
Iorsource) = 100MA 13 133 1275 | 133
Ve = 45V, losource) = 100mA 3 3.3 2.75 3.3
Notes : 1. Supply current when ocutput 1s tugh 1s typically 1mA less
2. Tested at Vec = +5V and Vec = +15V.
3.

This will determng the maximum value of Ra + Ra for +15V gperation the max lolal is R = 20M{Q and for 5V operation,

the max tofal A = 3 5MQ

www.DataSheet.in
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NE555/SA555/SES55

APPLICATION INFORMATION

MONQSTABLE OPERATION

In the monostable mode, the timer functions as a
one-shol. Referring to figure 10 the external capa-
citor is initially held discharged by a transistor inside
the timer.

Figure 10

Yo' =St 15V
o

The circuit triggers on a negative-going input signal
when the levet reaches 1/3 Vicc. Once triggered, the
circuit remains in this state until the set time has
elapsed, even if it is triggered again during this in-
terval. The duration of the cutput HIGH state is given
by t= 1.1 R1Cy and is sasily determined by

figure 12.

Notice that since the charge rate and the threshold
lavel of the comparator are both directly proportional
to supply vaoltage, the timing interval is independent
of supply. Applying a negative pulse simultaneously
to the reset terminal {pin 4) and the trigger terminal
{pin 2) during the timing cycle discharges the exter-
nal capacitor and causes the cycle to start over, The
timing cycle now starts on the positive edge of the
resst pulse. During the time the reset pulse in ap-
plied, the output i driven to its LOW state.

When a negative trigger pulse is applied to pin 2, the
flip-flop is set, releasing the short circuit across the
extemal capacitor and driving the output HIGH. The
voltage across the capacitor increases exponen-
tially with the time constant 1= A1C1. When the volt-
age across the capacitor equals 2/3 Ve, the com-
parator resets the flip-fiop which then discharge the
capacitor rapidly and drivers the output to ils LOW
state.

Figure 11 shows the actual waveforms generatedin
this mode of operation.

When Reset is not used, it should be tied high to
avoid any possibly or false triggering.

Figure 11
t=0.1 ms/div
i 1 3
INPUT = 2.0V/dlv

OUTPUT VOLTAGE = 5.0V/div

4 //‘ /
|

CAPACITOR VOLTAQE = 2.0W/div
R1=9.1k2, C1 = 0.01pF, R_ = 1kQ
555-15.EPS

T

Figure 12

C
u:l;) - /
24/

S
0.1 //r N
0.01 ,/ / A §‘$
oo LA

555-16.EPS

ASTABLE OPERATION

When the circuit is connected as shown in figure 13
{(pin 2 and 6 connected) it triggers itself and free runs
as a multivibrator. The extemal capacitor charges
through Ry and Rz and discharges through Rz only.
Thus the duty cycle may be precisely set by the ratio
of these two resistors.

in the astable mode of operation, C1 charges and
discharges between 1/3 Vo and 2/3 Vee. Asin the
triggered mode, the charge and discharge times and
therefore frequency are independent of the supply
vollage.

www.DataSheet.in



NES555/SA555/SES555

Figure 13

Vo =S4 13Y
=T

585-17. EPS

Figure 14 shows actual waveforms generated in this
mode of operation.
The charge time (output HIGH) is given by :
ty = 0.693 (Rt + R2) C1
and the discharge tims (output LOW) by :
tz = 0.693 (R2) C4
Thus the total period T is given by :
T =1 +t2=0.693 (R1 + 2R2) C1
The frequency ofoscillation Is them :
fe 1_ 1.44
T (R1+2R2) Cy
and may be easity found by figure 15.
The duty cycle is given by :
oo P2
TRy + 2Rz

Figure 14
1= 0.5 ms / div

QUTPUT VOLTAGE = 5.0V/div

CAPACITOR VOLTAGE = 1.0V/div

| L

Rt = R2 = 4.8kQ, C1=0.1pF, R = 1kQ
558-19.EPS

Figure 15 : Free Running Frequency versus R,
Rz and Cy

C

o | NI\

ro NN N

04 wtb\(\ﬁ \\\

. 3 4
0.01 \L>\\L\\\
AR
0.1 1 10 100 1k 10k lo(Hz)
555-18.EPS

PULSE WIDTH MODULATOR

When the timer is connected in the monostable
mode and triggered with a continuous pulse train,
the output pulse width can be modulated by a signal
applied to pin 5. Figure 16 shaws the circuit.

Flgure 16 : Pulsa Width Modulator.

565-20.EPS

www.DataSheet.in




NE555/SA555/SES55

LINEAR RAMP

When the pullup resistor, Ra, in the monostable cir-
cuitis replaced by a constant current source, a linear
ramp is generated. Figure 17 shows a circuit con-
figuration that will parform this function.

Figure 17.

555-21.EPS

Figure 18 shows waveforms generator by the linear
ramp.
The time interval is given by :

_ (28 Vcc Re(R1: Ry C

= Vpe = 0.6V
Ry Vce - VBe (R1+ Ry
Figure 18 : Linear Ramp.
= b
/ "
555-23.EPS
Voo =5V Top trace : input 3V/DIV
Time = 20us/DIV Middle trace : output 5V/DIV
Rt = 47k(1 Bottom trace : output 5V/DIV
Rz = 100k Bottom trace : capacitor voltage
Re =2.7k0 1viDIV
Ca 001HF

50% DUTY CYCLE OSCILLATOR

For a 50% duty cycle tha resistors Ra and Re may
be connected as infigure 19. The time preriod for the
output high is the same as previous,

t1=0.683 RA C,
For the output low it is ta =
[(RaRg)/(Ra + Re)] CLn | 12 =21
aARe)/(Ra + Ra 2Rs - A
b 1
Thus the f f = —
requency of oscillation is f T

Note that this circuit will not oscillate if Rg is greater
Figure 19 : 50% Duty Cycle Oscillator.

O Voo

A
51ka

NE55 LTJ

out 3 [.T]I.om: .
_—
] 1 T 0.01pF
555-22 EPS

than 1/2 Ra because the junction of R4 and Ra can-
not bring pin 2 down to 1/3 Voo and trigger the lower
comparator.

ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary to
protect associaled circuitry. Minimum recom-
mended is 0.1uF in parallel with 1pF electrolytic.

www.DataSheet.in




Philips Semiconductors Product specification

Quad 2-input NAND Schmitt trigger 7T4HC/HCT132

R e
FEATURES

» Qutput capability: standard
s |l category: SSI

GENERAL DESCRIPTION

The 74HC/HCT 132 are high-speed Si-gale CMOS devices and are pin compatible with low power Schottky TTL (LSTTL).
They are specified in compliance with JEDEC standard no. 7A.

The 74HC/HCT132 contain four 2-input NAND gates which accept standard input signals. They are capable of
transforming slowly changing input signals into sharply defined, jitter-free output signals.

The gate switches at different points for positive and negative-going signals. The difference between the positive voltage
V1. and the negative voltage V1_ is defined as the hysteresis voltage V.

QUICK REFERENCE DATA
GND=0V; T,mp=25°C;t,=t=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS URIT
HC HCT
teud/ tPLH propagation delay nA, nB to nY CL=15pF;Vec=5V| 11 17 ns
Ci input capacitance 3.5 35 pF
Cep power dissipation capacitance per gate | notes 1 and 2 24 20 pF
Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in pW):
 Pp=CppxVec?x fi+Z(CLx Vel x f,) where:
f, = input frequency in MHz
f, = output frequency in MHz
¥ (CL x Ve x fo) = sum of outputs
C, = output load capacitance in pF
Ve = supply voltage in V
2. For HC the condition is V) = GND lo V¢g
For HCT the condition is V) = GND to Vg - 1.5V

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information”,

Seplember 1993 2



Philips Semiconductors

Product specification

Quad 2-input NAND Schmitt trigger ) 74HC/HCT132
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,4,9,12 1A 10 4A dala inputs
2,5,10,13 1B 1o 4B data inputs
3,6, 8,11 1Y to 4Y data outputs
7 GND ground {0 V)
14 Vee positive supply voltage
1A 1 &
1 m -‘ v, ';'— F 4 3
T 1 E s
el ] Yee 24 4 )
TYE) [13] 4 ‘4 E -. 2, T o N
w3 [12] aa s 32 E i
e} 132 [0y T E N 2 [, & .
s 10] 32 I . ' s 1,
10 E
L 2l L] 12 &
awo 7] 3] av 1 E " . -‘:— I L
703313 1 L E i 4
TI0M TI0IIZA 4

Fig.1 Pin configuration.

Fig.2 Logic symbol.

Fig.3 IEC logic symbol.

_;_u
1_tl
4_?A
_!_:I
LJA
_‘_0_3!
i‘.\
i‘“

Do
ol 3

[ ™

[ =
:

[
1

1M

Fig.4 Functlional diagram.

o

ATk
oo
e

i

Fig.5 Logic diagram

{one Schmitt trigger).

FUNCTION TABLE

INPUTS OUTPUT

nA nB ny

L
L
H
H

Trr I r
— I I I

September 1993

Notes

1. H=HIGH voltage level
L = LOW voltage level

APPLICATIONS

+ Wave and pulse shapers
« Astable multivibrators
« Monostable multivibrators



Philips Semiconductors Product specification

Quad 2-input NAND Schmitt trigger 74HC/HCT132

DC CHARACTERISTICS FOR 74HC

For the DC characleristics see "74HC/HCT/HCU/HCMQS Logic Family Specifications”. Transfer characteristics are
given below.

Output capability: standard
Icc category: SSI

Transfer characteristics for 74HC
Voltages are referenced to GND (ground = 0 V)

Tamb (°C) TEST CONDITIONS
T4HC
SYMBOL | PARAMETER UNIT Veo WAVEFORMS
+25 —40to +85 | —40to +125 V)
min. {typ. | max. |min. | max. |min. [ max.
V1, positive-going threshold |0.7 |1.18 [1.5 07 {15 0.7 |15 Vv 2.0 |Figs6and7
1.7 |2.38 |3.15 |1.7 |3.15 (1.7 |3.15 4.5
21 |314 |42 (21 (4.2 21 4.2 6.0
Vi negative-going threshold (0.3 |0.63 [1.0 |03 [1.0 0.3 (1.0 Y 2.0 jFigsBand7
09 |167 |22 |08 |22 09 |22 45
1.2 226 |30 |12 (3.0 12 (3.0 6.0
Vy hysteresis (V1. — V1) 02 |055 (|10 |02 [1.0 02 (10 v 20 |Figs6and7
04 (07114 (04 |14 04 |14 45
06 |08BB |16 (06 |16 06 |16 6.0

AC CHARACTERISTICS FOR 74HC
GND =0V, =t =6ns; C_=50pF

Tamb {°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT Ve | WAVEFORMS
+25 —40TO +85 | 40 TO +125 V)
min. |[typ. | max. |min. | max. [ min. |max.
tpHi/ tpLn | propagation delay 36 125 155 190 ns 2.0 {Fig.13
nA, nBtonY 13 |25 31 38 4.5
10 21 26 32 6.0
trh/ trin | output transition time 19 75 95 110 ns 20 {Fig13
7 15 19 22 4.5
6 13 16 19 6.0

September 1993 4



MPS2222, MPS2222A

MPS2222A i3 a Preferred Devica

General Purpose

Transistors
NPN Silicon

MAXIMUM RATINGS

Junction 1o Case

Rating Symbol Value Unit
Collector-Emitter Vollage VCEQ Vde
MPS2222 30
MPS2222A 40
Collector-Base Voltage VcBRo Vdc
MPS2222 50
MPS2222A 75
Emitter—Base Voltage VEBO Vdc
MPS2222 5.0
MPS2222A 8.0
Collector Current - Continuous Ic 600 mAdc
Total Device Dissipation Pp
@ T =25°C 825 mw
Darate above 25°C 5.0 mw/°C
Total Device Dissipation PD
@ Tc =25°C 15 Watts
Derate above 25°C 12 mW/°C
Operatirg and Storage Junction T, Tstg -5510 °C
Temperature Range +150
THERMAL CHARACTERISTICS
Characterlistic Symbol Max Unit
Thermnal Resislanca, RaJa, 200 °Ciw
Junction to Ambient
Thermal Resistance, Rgic 83.3 “CIW

DN Somiconductor™

http:flfonsemi.com

BASE

—

COLLECTOR

3

1
EMITTER

TO-92
CASE 29
STYLEA1

3 MARKING DIAGRAMS

P

4

fl MPS
2222

~ L~
4

~

~

MPS2
222A

=

Ww

W

= Year

W

= Work Waek

ORDERING INFORMATION

@ Semiconductor Components Industries, LLC, 2001

Qctober, 2001 - Rev. 1

Device Package Shipping
MPS2222 TC-92 5000 Units/Box
MPS2222A TC-92 5000 Units/Box
MPS2222ARLRA TO-92 | 2000/ Tape & Reel
MPS2222ARLRM TO-92 | 2000/Ammo Pack
MPS2222ARLRP TO-92 | 2000/Ammo Pack
MP32222RLRA TO-92 | 2000/Tape & Reel
MP32222RLRM TO-92 { 2000/Ammo Pack
MPS2222RLRP To-82 | 2000/Ammo Pack

Preferred devices are recommended choices for fulura use

and best overall valua.

Publication Order Number:

MPS2222/D




EFAIRCHILD PLASTIC INFRARED
LIGHT EMITTING DIODE

SEMICONDUCTOR®

QED522 QEDS523

PACKAGE DIMENSIONS
0190 (4.83)
REFERENGE 0.178 (4.52)

SURFACE

0.220 (5.59) > -
|
0.030 (0.76)
NOM
0.800 (20.3} |
MIN /ﬁ:lf
0.050 “ 20 | [N—camope
o 100 (2.54) J j
NOM
0 0.215 (5.46)
NOM SCHEMATIC
a5° 0.020'(0.51)
5Q. (2X)
ANGDE
R 0.022 {0.56) -
CATHODE
NOTES:
1. Dimensions for all drawings are in inches (mm).
2. Tolerance of + .010 (.25} on all non-nominat dimensions unless
otherwise specified.
DESCRIPTION
The QED522/523 is an BBO nm AlGaAs LED encapsulated in a clear, peach tinted, plastic TO-46 package.
FEATURES
* A= BBOnm

* Chip material = AlGaAs

= Package type: Plastic TO-46

+ Matched Photosensor: QSD722/723/724

* Narrow Emission Angle, 20°

* High Output Power

+ Package material and color: clear, peach tinted, plastic

© 2002 Fairchild Semiconducior Corporation Page 1 of 4 6/13/02



NI T PLASTIC INFRARED
LIGHT EMITTING DIODE

SEMICONDUCTOR®

QED522 QED523

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)

Parameter Symbol Rating Unit
Operaling Temperatura Toprr -40 to + 100 °C
Storage Temperature Ts1 -40to + 100 °C
Soldering Temperature (Iron)@34) TsoL 240 for 5 sec °C
Soldering Temperature (Flow)@3) TsoL-F 260 for 10 sec °C
Continugus Forward Current I 100 mA
Reverse Voltage VR 5 v
Power Dissipation(" Po 200 mw
NOTES:

1. Derate power dissipation linearly 2.67 mW/°C above 25°C.

2. RMA flux is recommended.

3. Methanol or isopropyl alcohols are recommended as cleaning agents.
4. Soldering iron 1/16" (1.6 mm) minimum from housing

ELECTRICAL / OPTICAL CHARACTERISTICS (T, =25°C)

Parameter Test Conditicns Symbol Min Typ Max Units
Peak Emission Wavelength I =100 mA ApE — B8O — nm
Emission Angle Ig =100 mA 201/2 —_ 20 — Deg.
Forward Voltage lg=100mA,tp=20ms VE —_— — 1.8 v
Reverse Current Vg=5V Ir — — 10 HA
Radiant Intensity QEC522 lg=100mA, tp =20 ms le 20 — 80 mW/sr
Radiant Intensity QEC523 Ig =100 mA, tp = 20 ms e 40 — —_ mW/sr
Rise Tima Ie = 100 mA t — BOO — ns
Fall Time 1 — BOO — ns
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- NORMALIZED RADIANT INTENSITY

NORMALIZED RADIANT INTENSITY

Fig. 1 Normalized Radiant Intensity vs. Forward Current
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Fig. 2 Forward Voltage vs. Ambient Temperature
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Fig. 3 Normallzed Radlant Intensity vs. Wavelength
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QED522 QED523

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO iMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN:
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS !N LIFE SUPPORT DEVICES
CR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life suppor devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the body, or device orf system whose failure to perform can be
{b) support or sustain life, and (c) whose failure to perform reasonably expected to cause the failure of the lite support
when properly used in accordance with instructions for use device or system, or to affect its safety or effectiveness,

provided in the labeling, can be reasonably expected to
result in a significant injury of the user.
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