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DT1 : Présentation voyant trappes et trains

 Boitier 53 G
Trappes : 1 voyant rouge
Bouton Test
Trains :
3 voyants verts
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Boitier de visualisation de verrouillage de train, qui contient la carte d’affichage.











DT2 : AMM 32-12-00


	

	
	

	État de l’aéronef
	Apparence du tableau de bord
	Détails des fonctionnements du système

	Phase de vol.
	[image: ]
	Tous les voyants sont éteints : 
· Les trappes sont fermées,
· Le train est rentré et verrouillé.

	Phase de décollage ou d’atterrissage - Début :
· Ouverture ou fermeture des trappes et sortie ou rentrée du train,
· Train en mouvement.
	[image: ]
	Le voyant jaune de trappes clignote pour signaler l’ouverture ou fermeture des trappes,
· Le train n’est pas encore verrouillé.

	Phase de décollage ou d’atterrissage - Fin :
· Trappes ouvertes,
· Train sorti et verrouillé.
	[image: ]
	Tous les voyants sont allumés en continu : 
· Le voyant jaune de trappes est allumé en continu pour signaler la sortie et le verrouillage des trois trappes,
· Les voyants verts de trains sont représentatifs de chaque train verrouillé.

	Phase de visualisation de défaut (exemple) : 
· Trappes ouvertes,
· Train sorti : deux verrouillés, un non verrouillé.
	[image: ]
	Le voyant jaune de trappes clignote pour signaler l’ouverture des trappes et ne devient pas continu du fait du non verrouillage d’une des trappes.
Un des voyants de train n’est pas allumé.

	
Phase de test au sol 

· Appuyer sur le bouton test

	[image: ]
	
Tous les voyants sont allumés en continu : 
· Le voyant jaune de trappes est allumé 
· Les voyants verts de trains sont allumés.
· Les ampoules sont en bon état.
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DT4 : ASM 32-20-00	
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DT5 : Schéma structurel affichage atterrissage
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DT6 : Nomenclature schéma structurel affichage atterrissage



	Repère
	Désignation
	Valeur caractéristique / référence
	Nombre

	R1 à R9
	Composant résistif à couches de carbone
	2,2 kΩ - ¼ W - 5%
	9

	R10
	Composant résistif à couches de carbone
	220 kΩ - ¼ W - 5%
	1

	R11
	Composant résistif à couches de carbone
	330 kΩ - ¼ W - 5%
	1

	R12 à R15
	Composant résistif à couches de carbone
	22 kΩ - ¼ W - 5%
	4

	R16 à R19
	Composant résistif à couches de carbone
	1,8 kΩ - ¼ W - 5%
	4

	C1 à C9
	Condensateur polyester
	10 nF - 63 V - 10 %
	9

	C10
	Condensateur polyester
	1 µF - 63 V - 10 %
	9

	C11
	Condensateur polyester
	10 nF - 63 V - 10 %
	9

	C12
	Condensateur électrolytique
	330 nF - 50 V - 10 %
	9

	C13
	Condensateur électrolytique
	100 nF - 10 V - 10 %
	9

	[bookmark: _Hlk506917257]D1 à D13
	Diode de redressement 
	1N4007
	9

	DZ1 à DZ9
	Diode Zener
	BZX79C4V3
	9

	DEL1
	Diode électroluminescente 
	5 mm - Jaune
	1

	DEL2 à DEL4
	Diode électroluminescente 
	5 mm - Verte
	3

	T1 à T13
	Transistor bipolaire NPN
	2N1711
	4

	TEST
	Bouton poussoir miniature pour montage en façade
	NO - 500 mA - 250 V c.a.
	1

	MN1
	Triple porte ET à trois entrées
	74HC7411
	1

	MN2
	Quadruple porte OU à deux entrées
	74HC7432
	1

	MN3
	Quadruple porte NON-ET à deux entrées
	74HC7400
	1

	MA1
	Régulateur de tension positive
	7805 - 5 V - 1 A
	1

	MA2
	Multivibrateur astable ou monostable de précision
	NE555
	1

	CE
	Connecteur d’entrée
	DB25
	1

	CS
	Connecteur de sortie
	DB25
	1









DT7 : Etats logiques entrées/sorties trains et trappes
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DT8 : Documentation technique des composants électroniques
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[bookmark: _Toc506919207]FAMILLE 74 & 4000B

	COMPARAISON DES PARAMETRES DES DIFFERENTES FAMILLES

	Conditions : tension d’alimentation = 5 V ; Ta = 25 °C ; capacité de charge = 15 pF.

	FAMILLES

	54/74	TTL Standard
54L/74L	TTL Faible consommation
54S/74S	TTL Schottky
54LS/74LS	TTL Low Power Schottky
	74AS	TTL Advanced Schottky
74ALS	TTL Advanced Low Power Schottky
74F	TTL Fast
74C/74HC/74HCT/4000B	CMOS
	54		- 55 à + 125°C
74		0 à + 100°C
74 LVT 	Technologie ABT (3,3 V)

	Paramètres
	74
	74S
	74LS
	74AS
	74ALS
	74F
	74HC
	74HCT
	4000B
	74LVT

	Puissance dissipée (mW) 	Porte statique
	10
	19
	2
	8,5
	1,2
	5,5
	-
	-
	0,001
	-

	Porte à 100 kHz
	10
	19
	2
	8,5
	1,2
	5,5
	0,075
	
	0,1
	0,1

	Compteur statique
	300
	500
	100
	-
	60
	190
	-
	
	0,001
	10

	Compteur à 100 kHz
	300
	500
	100
	-
	60
	190
	0,125
	
	0,120
	

	Temps de propagation (ns) 	Porte (typique)
	10
	3
	9,5
	1,5
	4
	3
	7
	7
	40
	

	Porte (maximum)
	20
	5
	15
	2,5
	7
	4
	14
	15
	80
	3,5

	Fréquence max. d’horloge (MHz)	Bascule D (typique)
	25
	100
	33
	160
	60
	125
	55
	
	12
	150

	Compteur (typique)
	32
	70
	32
	-
	45
	125
	45
	
	6
	

	Tension d’alimentation (V)
	5  5%
	5  5%
	5  5%
	5  10%
	5  10%
	5  5%
	2 à 6
	5  10%
	3 à 15
	2,7 - 3,6

	Courant	IOL min (mA)
	16
	20
	6
	20
	8
	20
	4
	4
	6,8
	64 max

	IOH max (mA)
	- 0,4
	- 1
	- 0,4
	- 0,2
	- 0,4
	- 1
	-
	-
	- 6,8
	- 32

	IIL max (mA)
	- 1,6
	- 0,2
	- 0,36
	- 0,5
	- 0,2
	- 0,6
	0,001
	 0,001
	-
	-

	IIH max (mA)
	40
	50
	20
	20
	20
	20
	-
	-
	-
	71 µA

	Tension	VOL max (V)
	0,4
	0,5
	0,5
	0,5
	0,5
	0,5
	0,1
	0,1
	0,1
	0,55

	VOH min (V)
	2,4
	2,7
	2,7
	VCC - 2
	VCC - 2
	2,5
	4,9
	4,9
	4,9
	2

	VIL max (V)
	0,8
	0,8
	0,7
	0,8
	0,8
	0,8
	1
	0,8
	0,8
	0,8

	VIH min (V)
	2
	2
	2
	2
	2
	2
	3,5
	2
	2
	2

	Marge de bruit (V)	État haut
	0,4
	0,7
	0,7
	VCC - 4
	VCC - 4
	0,5
	1,4
	2,9
	2,9
	0,8

	État bas
	0,4
	0,3
	0,2
	0,3
	0,3
	0,3
	0,9
	0,7
	0,7
	1,2

	Sortance (charge LS)	Standard
	40
	50
	20
	50
	20
	50
	50
	
	2
	

	Ampli-bus
	120
	160
	60
	120
	60
	160
	15
	
	4
	

	Charge admissible des familles (IOL min / IIL max)	74
	10
	8
	40
	32
	80
	26
	16 000
	16 000
	
	

	74S
	12
	10
	50
	40
	100
	33
	20 000
	20 000
	
	

	74LS
	5
	4
	20
	16
	40
	13
	8 000
	8 000
	
	

	74AS
	12
	10
	50
	40
	100
	33
	20 000
	20 000
	
	

	74ALS
	5
	4
	20
	16
	40
	13
	8 000
	8 000
	
	

	74F
	12
	10
	50
	40
	100
	33
	20 000
	20 000
	
	

	74HC
	2
	2
	10
	8
	20
	6
	4 000
	4 000
	
	

	74HCT
	2
	2
	10
	8
	20
	6
	4 000
	4 000
	
	

	COMPARAISON TTL (5 V) - LVL (3 V)

	[bookmark: _MON_941973423]Vitesse en ligne (log)
1
2
3
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VCC (V)
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DT9 : Présentation vérin tripode

































	
	Gamme vérin tripode

	Model
	TMH-50-L
	TMH-50-H
	TMH-100-L
	TMH-100-H

	Capacity (N)
	50 000
	50 000
	100 000
	100 000

	Low height (mm)
	950
	1850
	1250
	2050

	Extented height (mm)
	1775
	3475
	1875
	3675

	Hydraulic lift (mm)
	630
	1430
	630
	1430

	Extension screw  (mm)
	195
	195
	195
	195

	Foot print (mm)
	621
	1021
	621
	1021
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V1 : vérin tripode sur appui point A
V2 : vérin tripode sur appui point B
V3 : vérin tripode sur appui point C
[image: ][image: ][image: SEM%20Profil.png]H1


H1 = 1100 mm (hauteur du vérin tripode, avion au sol)






[image: SEM%20Profil.png]H2 = 1540 mm (hauteur du vérin tripode, levage de l’avion complet) 

H2









[image: /Users/jean-louisridolfi/Desktop/bac/NCC_AN205-03-2 3209 ed.pdf]DT10 : Butée de réglage affleurement trappes 












	22
	Contre-écrou M8x1,00

	21
	Rondelle frein M 8

	20
	Support

	18
	Butée haute caoutchouc 
Filetage : M8    Pas =1 mm 

	Rep
	Désignation


18
L'affleurement du profil de la trappe doit être ± 1,5 mm par rapport au profil du fuselage. 



Butée caoutchouc à régler pour l’affleurement du profil de la trappe par rapport au fuselage
18
20
21
22
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TSM 32-12-00 2/
CONFIGURATION
ET CAUSES PROBABLES REMEDES SUGGERES
CONSTATATION
3 -Lors du test des voyants (bouton 3.1 Si un des voyants ne fonctionne pas , une 3.1 - Vérifier la présence de la tension a la prise du

test enfoncé) un ou plusieurs.
voyants ne s’allument pas.

4 - L'un ou les voyants verts du tableau de
configuration train restent allumés.

- le train se reléve normalement.

5- Le voyant rouge du tableau de
configuration train ne s’allume pas :

- le train manceuvre normalement,

- le voyant s’allume au test.

6- Le voyant rouge du tableau de
configuration train reste allumé.

- Le train manceuvre normalement.

coupure sur la ligne existe entre le voyant
incriminé et le contacteur concerne

3.2 Si tous les voyants fonctionnent la panne
vient soit du cablage ou de la carte de
visualisation de verrouillage

4.1 - Masse parasite par le circuit de test du
tableau de configuration train ou micro-
rupteur du circuit signalisation dans le
contacteur concerné 42G, 43G ou 44G
défectueux.

5.1 - Coupure du circuit entre le voyant et les
micro-rupteurs des verrous avant des
trappes.

5.2 - Déréglage ou mauvais fonctionnement des
trois verrous avant des trappes simul-
tanément (cas trés rare).

6.1 - Déréglage ou mauvais fonctionnement du
micro-rupteur d'un ou des verrous avant des

trappes.

41 -

51-

5.2-

6.1 -

contacteur concerné et la continuité de la masse
a la borne 5 de la prise mobile du contacteur.

- Si la tension est présente et la continuité de la
masse bonne, changer le contacteur.
(Le fait que les trappes sont fermées indique
que le réglage du contacteur n'est pas en
cause).

Débrancher la prise du contacteur concerné
42G, 43G ou 44G.

Si le voyant ne s'éteint pas, changer le tableau
de configuration train.

Si le voyant s'éteint, changer le contacteur.

Rechercher la coupure sur la ligne en particulier
a la prise de raccordement 3A.

Vérifier le réglage et le fonctionnement des
micro-rupteurs des verrous avant des trappes et
leur circuit de masse respectif. Changer les
verrous défectueux.

Vérifier le réglage et le fonctionnement des
micro-rupteurs des verrous avant. Changer le ou
les verrous défectueux.
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TSM 32-12-00 Y
CONFIGURATION
ET CAUSES PROBABLES REMEDES SUGGERES
CONSTATATION

1 - La commande train 30G ne se déver-
rouille pas :

- avion en vol ou sur vérins, amortis-
seurs détendus,

- circuit électrique de bord sous
tension, déclencheur 2G enclenché.

2- La commande de train 30G ne se
verrouille pas :

- avion sur ses roues amortisseurs
enfoncés,

- circuit électrique de bord sous
tension, déclencheur 2G enclenché.

1.1 - L'électroaimant du verrou d'interdiction de
relevage n’est pas alimenté.

1.2 - Coupure ou court-circuit dans le bobinage de
I'électroaimant du verrou d'interdiction de
relevage ou grippage du verrou.

2.1 - L'électroaimant du verrou d'interdiction de
relevage reste alimenté.

2.2 - Grippage du verrou dinterdiction de
relevage.

1.1 - Rechercher la coupure sur la ligne entre le

déclencheur 2G, le contacteur 31G sur
I'amortisseur gauche et la masse de I'électro-
aimant du verrou sur la commande train 30G.

- Vérifier le réglage et le basculement des
contacts du contacteur 31G. Si le
fonctionnement est douteux ou si fon
n‘obtient pas le basculement des contacts
dans la plage normale de la vis de réglage,
changer le contacteur.

1.2 - Si l'alimentation électrique est normale, changer

le boitier de commande 30 G.

2.1 - Vérifier le réglage et le basculement des

contacts du contacteur 31G. Si 'on n'obtient pas
le basculement des contacts dans la plage
normale de la vis de réglage, changer le
contacteur.

2.2 - Si lalimentation électrique est normale, changer

le boitier de commande 30G.
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VISHAY.

1N4001 thru 1N4007

Vishay General Semiconductor

General Purpose Plastic Rectifier

o)

DO-204AL (DO-41)

PRIMARY CHARACTERISTICS
Tray 1.0A
Vaaw 50V to 1000 V
Irsw (8.3 ms sine-wave) 30A
Irsm (square wave t, = 1 ms) 45A
Ve 14V
In 5.0 pA
T, max. 150 °C

FEATURES
* Low forward voltage drop

* Low leakage current
* High forward surge capability @

* Solder dip 275 °C max. 10's, per JESD 22-B106 RoHS

* Compliant to RoHS Directive 2002/95/EC and in  COMPLIANT
accordance to WEEE 2002/96/EC

TYPICAL APPLICATIONS

For use in general purpose rectification of power supplies,
inverters, converters and freewheeling diodes application.

Note
* These devices are not AEC-Q101 qualified.

MECHANICAL DATA

Case: DO-204AL, molded epoxy body

Molding compound meets UL 94 V-0 flammability rating
Base P/N-E3 - RoHS compliant, commercial grade
Terminals: Matte tin plated leads, solderable per
J-STD-002 and JESD 22-B102

E3 suffix meets JESD 201 class 1A whisker test

Polarity: Color band denotes cathode end

MAXIMUM RATINGS (T, = 25 °C unless otherwise noted)
PARAMETER SYMBOL | 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N4007 | UNIT
Maximum repetitive peak reverse voltage Vaam 50 100 200 400 | 600 800 | 1000 | V
Maximum RMS voltage Vaus 35 70 140 280 | 420 560 700 | Vv
Maximum DC blocking voltage Voo 50 100 200 400 | 600 800 | 1000 | V
Maximum average forward rectified current | 10 A
0.375" (9.5 mm) lead length at Tp = 75 °C Fv) b
Peak forward surge current 8.3 ms single half | 20 A
sine-wave superimposed on rated load el
" to=1ms 45
Non-repetitive peak forward
surge current square waveform to=2ms | lesm 35 A
Ta =25 °C (fig. 3)
to=5ms 30
Maximum full load reverse current, full cycle \ 20 A
average 0.375" (9.5 mm) lead length T, = 75 °C RAY) W
Rating for fusing (t < 8.3 ms) 12t () 37 A2s
Operating junction and R B
storage temperature range o Tste 5010+150 C
Note
() For device using on bridge rectifier appliaction
Document Number: 88503 For technical questions within your region, please contact one of the following: www.vishay.com
Revision: 23-Feb-11 i i DiodesAsia@vishay.com, Di i 1




image18.png
N A
1N4001 thru 1N4007 VISHA
Vishay General Semiconductor

ELECTRICAL CHARACTERISTICS (T4 = 25 °C unless otherwise noted)

PARAMETER TEST CONDITIONS [ SYMBOL | 1N4001 [ 1N4002 | 1N4003 [ 1N4004 [ 1N4005 [ 1N4006 [ 1N4007 [ UNIT
Maximum instantaneous

forward voltage 1.0A Ve 11 v
Maximum DG reverse current Ta=25°C \ 50 A
at rated DC blocking voltage Tz 125°C i 50 H
Typical junction capacitance | 4.0V, 1 MHz c 15 oF

THERMAL CHARACTERISTICS (T, = 25 °C unless otherwise noted)

PARAMETER SYMBOL [ 1N4001 | 1N4002 | 1N4003 | 1N4004 | 1N4005 | 1N4006 | 1N4007 [ UNIT
Roua () 50
Typical thermal resistance o
Ao 25
Note

() Thermal resistance from junction to ambient at 0.375" (9.5 mm) lead length, PCB mounted

ORDERING INFORMATION (Example)

PREFERRED P/N UNIT WEIGHT () | PREFERRED PACKAGE CODE | BASE QUANTITY DELIVERY MODE
1N4004-E3/54 033 54 5500 13" diameter paper tape and reel
1N4004-E3/73 033 73 3000 Ammo pack packaging

RATINGS AND CHARACTERISTICS CURVES
(Ta =25 °C unless otherwise noted)

_ 10 T T % T T T TTTTT

Ed 60 Hz Resistive: Ty=55°C

= or Inductive Load z 8.3 ms Single Half Sine-Wave

g os S

53 4 N

3 02'x02" 3 N

£ 06 (6.0 mm x 5.0 mm) o 20 S

g Copper Pads \ & N

& 2 \

§ o g s

5 H N

§ oz 5 1 ™

3 0.375" (9.5 mm) Lead Length =

o I 5
o 25 s 75 10 125 150 175 1 10 100
Junction Temperature (°C) Number of Cycles at 60 Hz
Fig. 1 - Forward Gurrent Derating Curve Fig. 2 - Maximum Non-repetitive Peak Forward Surge Gurrent

www.vishay.com For technical questions within your region, please contact one of the following:  Document Number: 88503
2 i , DiodesAsia@vishay.com, DiodesEurope@vishay.com Revision: 23-Feb-11
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FAIRCHILD

SEMICONDUCTOR® JUIy 2007

BZX79C2V4 - BZX79C56

Zener Diodes

Tolerance = 5%
DO-35 Glass case
OLOR BAND DENOTES CATHODE
Absolute Maximum Ratings * 1, = 2s:cunless ohenvise noted
Symbol Parameter Value Units
Pp Power Dissipation mw
@TL < 75°C, Lead Length = 3/8"
Derate above 75°C mW°C

T), Tste Operating and Storage Temperature Range -65 to +200 °C

“These ralings are Tmiting valles above Which The serviceabilly of e diode may be impaired

Electrical Characteristics r,-zs-c uniess otnervise noted

Devi Zener Voltage (Note 1) Z, @17 (Q) Leakage Current Te (mV/°C) C (pF)
evice Min. | Max. | I (mA) Max. wGA) | Va(V) | Min. | Max. | V;=0,f=1MHz
BZX79C2v4 22 26 5 100 100 1 -35 0 255
BZX79C2Vv7 25 29 5 100 75 1 -35 0 230
BZX79C3V0 28 32 5 95 50 1 -35 0 215
BZX79C3V3 31 35 5 95 25 1 -35 0 200
BZX79C3V6 3.4 338 5 90 15 1 -3.5 0 185
BZX79C3V9 37 41 5 920 10 1 -35 +03 175
BZX79C4V3 4 46 5 920 5 1 -35 +1 160
BZX79C4V7 4.4 5 5 80 3 2 -35 +0.2 130
BZX79C5V1 4.8 54 5 60 2 2 -27 +1.2 110
BZX79C5V6 5.2 6 5 40 1 2 -2 +25 95
BZX79C6V2 58 66 5 10 3 4 0.4 37 90
BZX79C6V8 6.4 72 5 15 2 4 1.2 45 85
BZX79C7V5 7 79 5 15 1 5 25 53 80
BZX79C8V2 77 87 5 15 07 5 32 62 75
BZX79C9V1 8.5 96 5 15 0.5 6 3.8 7 70
BZX79C10 9.4 106 5 20 0.2 7 45 8 70
BZX79C11 10.4 16 5 20 01 8 5.4 9 65
BZX79C12 1.4 127 5 25 01 8 6 10 65
BZX79C13 12.4 14.1 5 30 01 8 7 1 60
BZX79C15 13.8 15.6 5 30 0.05 105 9.2 13 55
BZX79C16 15.3 171 5 40 0.05 1.2 10.4 14 52
BZX79C18 16.8 19.1 5 45 0.05 126 129 16 47
BZX79C20 18.8 21.2 5 55 0.05 14 144 18 36
BZX79C22 20.8 233 5 55 0.05 154 16.4 20 34
BZX79C24 22.8 25.6 5 70 0.05 16.8 18.4 22 33
©2007 Fairchild Semiconductor Corporation 1 www.fairchildsemi.com

BZX79C2V4 - BZX79C56 Rev. C1

S9poIqg JdusZ 9506.XZd - YATIO6.LXZd
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Devi Zener Voltage (Note 1) Z; @17 (Q) Leakage Current Te (mV/°C) C (pF)
oviee Min. Max. Iz (mA) Max. I (LA) Vg (V) Min. Max. Vz =0, f=1MHz

BZX79C27 251 289 2 80 0.05 189 - 235 30
BZX79C30 28 32 2 80 0.05 21 - 26 27
BZX79C33 31 35 2 80 0.05 231 - 29 25
BZX79C36 34 38 2 920 0.05 252 - 31 23
BZX79C39 37 41 2 130 0.05 273 - 34 21
BZX79C43 40 46 2 150 0.05 301 - 37 21
BZX79C47 44 50 2 170 0.05 329 - 40 19
BZX79C51 48 54 2 180 05 357 - 44 19
BZX79C56 52 60 2 200 0.05 39.2 - 47 18
V¢ Forward Voltage = 1.5V Max @ I = 100mA

Notes:

1 Zener Votage (V2)
The zener voltage s measured wihthe device junctin i the thernal equilbrum at the lead temperature (T,) at 37°C & 1-C and 3 lead length

Top Mark Information

Device Line 1 Line 2 Line 3

BZX79C2v4 LOGO oC 2v4
BZX79C2Vv7 LOGO oC 2v7
BZX79C3V0 LOGO oC 3vo
BZX79C3V3 LOGO oC 3v3
BZX79C3V6 LOGO 9C 3V6
BZX79C3V9 LOGO oC 3ve
BZX79C4V3 LOGO oC 4v3
BZX79C4V7 LOGO oC 4v7
BZX79C5V1 LOGO oC 5v1
BZX79C5V6 LOGO 9C 5V6
BZX79C6V2 LOGO oC 6vV2
BZX79C6V8 LOGO oC 6v8
BZX79C7V5 LOGO oC V5
BZX79C8V2 LOGO oC 8v2
BZX79C9V1 LOGO 9C V1
BZX79C10 LOGO oC 10
BZX79C11 LOGO oC "
BZX79C12 LOGO oC 12
BZX79C13 LOGO oC 13
BZX79C15 LOGO 9C 15
BZX79C16 LOGO oC 16
BZX79C18 LOGO oC 18
BZX79C20 LOGO oC 20
BZX79C22 LOGO oC 22
BZX79C24 LOGO 9C 24
BZX79C27 LOGO oC 27
BZX79C30 LOGO oC 30
BZX79C33 LOGO oC 33
BZX79C36 LOGO oC 36
BZX79C39 LOGO 9C 39
BZX79C43 LOGO 9C 43
BZX79C47 LOGO 9C 47
BZX79C51 LOGO oC 51
BZX79C56 LOGO 9C 56

BZX79C2V4 - BZX79C56 Rev. C1

wwwfairchildsemi.com

S9poIqg JdusZ 9506.XZd - YATIO6.LXZd
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Xx555 Precision Timers
1 Features 3 Description

+ Timing From Microseconds to Hours
« Astable or Monostable Operation
« Adjustable Duty Cycle

+ TTL-Compatible Output Can Sink or Source
Up to 200 mA

+ On Products Compliant to MIL-PRF-38535,
All Parameters Are Tested Unless Otherwise
Noted. On All Other Products, Production
Processing Does Not Necessarily Include
Testing of All Parameters.

2 Applications

«  Fingerprint Biometrics
« Iris Biometrics

« RFID Reader

4 Simplified Schematic

These devices are precision timing circuits capable of
producing accurate time delays or oscillation. In the
time-delay or mono-stable mode of operation, the
timed interval is controlled by a single external
resistor and capacitor network. In the a-stable mode
of operation, the frequency and duty cycle can be
controlled independently with two external resistors
and a single external capacitor.

The threshold and trigger levels normally are two-
thirds and one-third, respectively, of Vcc. These
levels can be altered by use of the control-voltage
terminal. When the trigger input falls below the trigger
level, the flip-flop is set, and the output goes high. If
the trigger input is above the trigger level and the
threshold input is above the threshold level, the flip-
flop is reset and the output is low. The reset (RESET)
input can override all other inputs and can be used to
initiate a new timing cycle. When RESET goes low,
the flip-flop is reset, and the output goes low. When
the output is low, a low-impedance path is provided
between discharge (DISCH) and ground.

The output circuit is capable of sinking or sourcing
current up to 200 mA. Operation is specified for
supplies of 5 V to 15 V. With a 5-V supply, output
levels are compatible with TTL inputs.

Device Information!”

PART NUMBER | PACKAGE BODY SIZE (NOM)
PDIP (8) 9.81 mm x 6.35 mm
SOP (8) 6.20 mm x 5.30 mm
Xx555
TSSOP (8) 3.00 mm x 4.40 mm
S0IC (8) 4.90 mm x 3.91 mm

(1) For all available packages, see the orderable addendum at
the end of the datasheet.

6
THRES

7
DiscH

An IMPORTANT NOTICE at the end of this data sheet addresses availabilty, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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6 Pin Configuration and Functions

NAS555...D OR P PACKAGE
NES555...D, P, PS, OR PW PACKAGE

SE555...FK PACKAGE

SAS55...D OR P PACKAGE (TOPVIEW)
SE555..D, JG, OR P PACKAGE a
(TOP VIEW) 5288
anoff+ ~ 8f]Vee NC[] 4 T2 Ne
TRIG[} 2 7 [ DiscH TRIG[] 5 17 oiscH
out[]s e[ THRES nefle 180 NG
RESET[]4  s[lconT ouths 1ol THRes
NC[]s 14[] NC
9 10111213
CFEQOE O
zZ3Zz g z
W o
NC - No internal connection
Pin Functions
PIN
NAME 2R FK 0 | DESCRIPTION
NoO.
ConT R 1 Wo | Contrls comparatr reshlds, Ouputs 213 VCC, allows bypass capacior
DISCH 7 17 0 | Open collector output to discharge timing capacitor
GND 1 2 -~ [cround
1,3,4,6,8,
NC 194*‘ Wﬂé‘ %‘ - No internal connection
19
out 3 7 0| High curent timer output signal
RESET 4 10 i Active low reset input forces output and discharge low.
THRES 6 15 | End of timing input. THRES > CONT sets output low and discharge low
TRIG 2 5 | Start of timing input. TRIG < % CONT sets output high and discharge open
Voo 8 20 — [ Input supply voltage, 45 V to 16 V. (SE555 maximum is 18 V)

Copyright © 1973-2014, Texas Instruments Incorporated

Submit Documentation Feedback 3

Product Folder Links: NA555 NE555 SA555 SE555
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7 Specifications

7.1 Absolute Maximum Ratings"
over operating free-air temperature range (unless otherwise noted)

MIN  MAX| UNIT
Vee Supply voltage @ 18] v
Vi Input voltage [ CONT, RESET, THRES, TRIG Vee| V
lo Output current 225 mA
D package 97
o Package thermal impedance(®® P package e
PS package 95
PW package 149
6ic Package thermal impedance®)(®) FK package 561 °CIW
JG package 145
T Operating virtual junction temperature 150]  °c
Case temperature for 60 s FK package 260 °c
Lead temperature 1,6 mm (1/16 in) from case for 60's | JG package 300 °c

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiliy.

(2) Al voltage values are with respect to GND.

(3) Maximum power dissipation is a function of T(max), 84, and Ta. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T,(max) - Ta) / ;. Operating at the absolute maximum T, of 150°C can affect reliabilty.

(4) The package thermal impedance is calculated in accordance with JESD 51-7.

(5) Maximum power dissipation is a function of T(max), 6,c, and Tc. The maximum allowable power dissipation at any allowable case
temperature is Pp = (T,(max) - Tc) / 8,c. Operating at the absolute maximum T, of 150°C can affect reliabilty.

(6) The package thermal impedance is calculated in accordance with MIL-STD-883.

7.2 Handling Ratings

PARAMETER

DEFINITION

MIN MAX [ UNIT

Tag Storage temperature range

—65 150 °C

7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX | UNIT

Veo Supply voltage NA555, NE555, SA555 45 I
SE555 45 18
Vi Input voltage CONT, RESET, THRES, and TRIG Vee| V
lo Output current +200[  mA
NA555 —40 105
NE555 [ 70
Ta Operating free-air temperature °c
SA555 —40 85
SE555 55 125
4 Submit Documentation Feedback

Copyright © 1973-2014, Texas Instruments Incorporated
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7.4 Electrical Characteristics
Ve =5V to15V, T, = 25°C (unless otherwise noted)

NASS5
SE555 NE555
PARAMETER TEST CONDITIONS SASS5 UNIT
MIN _TYP MAX| MIN _TYP MAX
Vec =15V °4 10 106 88 10 112
THRES voltage level v
Vec =5V 27 33 4| 24 33 42
THRES current(! 30 250 30  250| nA
48 5 52| 45 5 56
Vee =15V
Th = -55°C to 125°C 3 6
TRIG voltage level v
145 167 18| 11 167 22
Vee =5V
Tp = —55°C to 125°C 19
TRIG current TRIGatoV 05 09 05 2| vA
03 07 1| 03 o7 1
RESET voltage level v
Tp = —55°C to 125°C 14
RESET at Voo 01 04 01 04
RESET current mA
RESETat0V 04 04 5
DISCH switch off-state
Dlscn 20 100 20 100| nA
DISCH switch on-state - B
e Vee =5V, 1o =8 mA 015 04| V
96 10 104 s 10 11
Vee =15V
CONT voltage TA=-55Cto 125°C | 96 104 v
(open circuit) 20 33 38| 26 33 4
Vee =5V
Th=-55Cto 125°C | 29 38
Ve 215V e = 10 01 015 01 025
=15V, loL= 10m)
ce oL Th = —55°C to 125°C 02
Ve =15V o = 50 mA 04 05 04 075
=15V, lo = 50 m
ce oL Tp = -55°C to 125°C 1
2 22 2 25
Vee =15V, lo, = 100 mA
Low-level output vottage Tp = —55°C to 125°C 27 v
Vee =15V, o, = 200 mA 25 25
Vec=5V,1oL=35mA | T =-55°C to 125°C 0.35
Vo5V o =5 mA 01 02 01 035
=5Vl =5m
o oL Tj = —55°C to 125°C 08
Vec =5V, oL =8 mA 015 025 015 04
Ve 215V 1o = 100 A 13 133 1275 133
=15V, low = ~100 my
o or Th = —55°C to 125°C 12
High-level output voltage | Vgg = 15V, Iy = —200 mA 125 125 v
5V L 100 mA 3 33 275 33
=5V, loy ==100m
ce oH Tp = -55°C to 125°C 2
Vec =15V 0 12 10 15
Output low, No load
Voo =5V 3 5 3 6
Supply current mA
Vec =15V s 10 s 13
Output high, No load
Vec =5V 2 4 2 5
(1) This parameter influences the maximum value of the timing resistors R, and R in the circuit of Figure 12, For example,
when Vec = 5V, the maximum value is R = Rp + Rg # 3.4 MQ, and for Vec = 15 V, the maximum value is 10 MQ.
Copyright © 1973-2014, Texas Instruments Incorporated Submit Documentation Feedback 5
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7.5 Operating Characteristics
Ve =5V to15V, T, = 25°C (unless otherwise noted)

NA555
PARAMETER IEST) SES%S o uNIT
CONDITIONS " SAS555
MIN_TYP MAX| MIN TYP  MAX
Initial error of timing Each timer, monostable® | T, = 25°C 05 15® 1 3,
interval ™ Each timer, astable® 1.5 225
Temperature coefficient of | Each timer, monostable®® | Ta = MIN to MAX 30 1004 50 ppm/
timing interval Each timer, astable(® 90 150 c
- Each timer, monostable® | T, = 25°C 005 02 01 05
Supply-voltage sensitivity of : A o
timing interval Each timer, astable® 015 03
Output-pulse rise time % L 100 2004 100 300| ns
Output-pulse fal time % L 100 2004 100 300| ns

(1) For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

(2) Timing interval error is defined as the difference between the measured value and the average value of arandom sample from each
process run.

(3) Values specified are for a device in a monostable circuit similar to Figure 9, with the following component values: Ra = 2 kQ to 100 k,
C=01 F.

(4) On products compliant to MIL-PRF-38535, this parameter is not production tested.

(5) Values specified are for a device in an astable circuit similar to Figure 12, with the following component values: Ra = 1 kQ to 100 kQ,
C=01pF.

6 Submit Documentation Feedback Copyright © 1973-2014, Texas Instruments Incorporated
Product Folder Links: NA555 NE555 SA555 SE555
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Feature Description (continued)

Vee
(5Vto 15 V)

output

Input

T 1L
Pinnumbers shown are for the D, JG, P, PS, and PW packages.

Figure 9. Circuit for Monostable Operation

Monostable operation is initiated when TRIG voltage falls below the trigger threshold. Once initiated, the
sequence ends only if TRIG is high for at least 10 ps before the end of the timing interval. When the trigger is
grounded, the comparator storage time can be as long as 10 ps, which limits the minimum monostable pulse
width to 10 ps. Because of the threshold level and saturation voltage of Q1, the output pulse duration is
approximately t, = 1.1RsC. Figure 11 is a plot of the time constant for various values of R, and C. The threshold
levels and charge rates both are directly proportional to the supply voltage, V. The timing interval is, therefore,
independent of the supply voltage, so long as the supply voltage is constant during the time interval.

Applying a negative-going trigger pulse simultaneously to RESET and TRIG during the timing interval discharges
C and reinitiates the cycle, commencing on the positive edge of the reset pulse. The output is held low as long
as the reset pulse is low. To prevent false triggering, when RESET is not used, it should be connected to V¢c.

10 T
RA=10MQ —
1
Rp=1MQ
o
'
1071
§
N Input Voltage z
§ :
s 1072
H — | s
! 3
° a
2 -
£ 32 103
s H >( Ra=100 k.
Output Voltage v Rp=10ka
& 104
| / / /| /‘\ N—Ra=1ka
- 105
 Capacitor Voltage 0001 001 04 1 10 100
Time - 0.1 ms/div C - Capacitance - uF
Figure 10. Typical Monostable Waveforms Figure 11. Output Pulse Duration vs Capacitance
10 Submit Documentation Feedback Copyright © 1973-2014, Texas Instruments Incorporated
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Feature Description (continued)
8.3.2 A-stable Operation

As shown in Figure 12, adding a second resistor, Rg, to the circuit of Figure 9 and connecting the trigger input to
the threshold input causes the timer to self-trigger and run as a multi-vibrator. The capacitor C charges through
Ra and Rg and then discharges through Rg only. Therefore, the duty cycle is controlled by the values of R, and
Rg.

This astable connection results in capacitor C charging and discharging between the threshold-voltage level (=
0.67 x V¢c) and the trigger-voltage level (= 0.33 x V). As in the mono-stable circuit, charge and discharge
times (and, therefore, the frequency and duty cycle) are independent of the supply voltage.

Vee A B S
Rp=5kQ R =1kQ
(Vo 15V) FRg=3ka  See Figure 12
C=045,F
0.01F
Open
>
Ra (see Note A) \ 5 g
CONT 2
RESET R /
§
DISCH £
R output >
e THRES 1o
TRIG oo W fe— | output Voltage
o L LN ANAN
Pin numbers shown are for the D, JG, P, PS, and PW packages. Capacitor Voltage
NOTE A: Decoupling CONT voltage to ground with a capacitor can A
improve operation. This should be evaluated for individual
applications. Time - 0.5 ms/div
Figure 12. Circuit for Astable Operation Figure 13. Typical Astable Waveforms

Figure 12 shows typical waveforms generated during astable operation. The output high-level duration t and
low-level duration t, can be calculated as follows:

t, =0.693(R, +R;)C o
t, =0.693(R,)C @
Other useful relationships are shown below:
period = t,, +t, =0.693 (R, + 2R, )C @
frequency ~ __ 144
R,+2R,)C “
) t, R,
Output driver duty cycle = —-— =
ty+t, R +2Rg 5)
Output waveform duty cycle = L =1- Ry
[y R, +2R, ®
Low-to-high ratio = Lo _Re
o Ra+Rg @
Copyright © 1973-2014, Texas Instruments Incorporated Submit Documentation Feedback 11
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Philips Semiconductors
I —

NPN medium power transistor

FEATURES

« High current (max. 500 mA)

o Low voltage (max. 50 V).

Product specification

2N1711
I
PINNING
PIN DESCRIPTION
1 emitter
2 base
3 collector, connected to case

APPLICATIONS

* DC and wideband amplifiers.

DESCRIPTION

NPN medium power transistor in a TO-39 metal package.

QUICK REFERENCE DATA

Fig.1 Simplified outline (TO-39) and symbol.

L E=

MAMS17

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veceo collector-base voltage open emitter - 75 \%
Veeo collector-emitter voltage open base - 50 \

lem peak collector current - 1 A

Prot total power dissipation Tamp <25°C - 0.8 w

hee DC current gain lc =150 mA; Vee = 10V 100 300

fr transition frequency lc =50mA; Vge=10V; f=100 MHz |70 - MHz

1997 May 28




image29.png
Philips Semiconductors

Product specification

NPN medium power transistor 2N1711
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vego collector-base voltage open emitter - 75 \
Veeo collector-emitter voltage open base - 50 \
Veso emitter-base voltage open collector - 7 \%
lc collector current (DC) - 500 mA
lem peak collector current - 1 A
lgm peak base current - 200 mA
Prot total power dissipation Tamp < 25°C - 0.8 w
Tease < 100 °C - 17 w
Tease <25 °C - 3 w
Tstg storage temperature -65 +150 °C
T junction temperature - 200 °C
Tamb operating ambient temperature -65 +150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient | in free air 219 Kw
Rihj-c thermal resistance from junction to case 58.3 Kw
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
leso collector cut-off current le=0;Vgg =60V - 10 nA
le = 0; Vg = 60 V; Tamp = 150 °C - 10 7y
leso emitter cut-off current lc=0;Veg =5V - 5 nA
heg DC current gain lc =10 pA; Vge =10V 20 -
lc=01mA; Vge = 10V 35 -
Ic =10 mA; Vce = 10 V; note 1 75 -
lc =10 mA; Vce =10 V; Tamp = -55°C |35 -
Ic = 150 mA; Ve = 10 V; note 1 100 300
lc =500 mA; Vce = 10 V; note 1 40 -
Veesat collector-emitter saturation voltage | Ic = 150 mA; Iz = 15 mA; note 1 - 500 mV
VeEsat base-emitter saturation voltage Ic =150 mA; Ig = 15 mA; note 1 - 13 \%
fr transition frequency lc =50 mA; Vge = 10 V; f= 100 MHz 70 - MHz
Ce collector capacitance le =0;Vgg=10V; f=1MHz - 25 pF
Ce emitter capacitance Ilc =0;Vgg=05V;f=1MHz - 80 pF
Note

1. Pulsetest: t, <300 ps; § < 0.02.

1997 May 28
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HLMP-3301, HLMP-3401, HLMP-3507, HLMP-3762, AvaGO

HLMP-3862, HLMP-3962, HLMP-D401
T-13/4 (5 mm) Diffused LED Lamps

Data Sheet

Description

This family of T-13/, tinted, diffused LED lamps is
widely used in general purpose indicator applications.
Diffusants, tints, and optical design are balanced to yield
superior light output and wide viewing angles. Several
intensity choices are available in each color for increased
design flexibility.

Device Selection Guide

Material/Color ~ Part Number Luminous Intensity,
Iv(mcd) at 10mA
Min. Max.
GaP HER HLMP-3301 6.1 -
HLMP-3301-D00xx 24 -
HLMP-3301-F00xx 6.1 -
HLMP-3301-FGOxx 6.1 15.5
HLMP-3762 9.7 -
HLMP-3762-G00xx 9.7 -
GaP Yellow HLMP-3401 6.5 -
HLMP-3401-E00xx 6.5 -
HLMP-3862 103 -
GaP Orange HLMP-D401 6.1 -
HLMP-D401-EFOxx 38 9.7
GaP Green HLMP-3507 4.7 -
HLMP-3507-D00xx 4.7 -
HLMP-3507-EFOxx 76 19.1
HLMP-3962 12.0 -

HLMP-3962-F00xx 12.0 -

TECHNOLOGIES

i

o Choice of 4 bright colors
- High Efficiency Red
- Orange
- Yellow
- High Performance Green

Features
o High intensity

© Popular T-13/, diameter package
o Selected minimum intensities

e Wide viewing angle

e General purpose leads

© Reliable and rugged

* Available on tape and reel
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Optical/Electrical Characteristics at Ta = 25°C

Test
Symbol Parameter Color Min. Typ. Max. _ Units Condition
201/> Included Angle High Efficiency Red 60 Deg. IF=10mA
Between Half Orange 60 See Note 1
Luminous Intensity Yellow 60
Points Green 60
APEAK Peak Wavelength High Efficiency Red 635 nm Measurement
Orange 600 at Peak
Yellow 583
Green 565
Ahpp Spectral Line Halfwidth HER/Orange 40 nm
Yellow 36
Green 28
A Dominant Wavelength High Efficiency Red 626 nm See Note 2
Orange 602
Yellow 585
Green 569
X Speed of Response High Efficiency Red 90 ns
Orange 280
Yellow 90
Green 500
C Capacitance High Efficiency Red 1 PF Vi=0;
Orange 4 f=1MHz
Yellow 15
Green 18
ROxPIN Thermal Resistance Al 260 W Junction to
Cathode Lead
Vg Forward Voltage HER/Orange 19 24 v lp=10mA
Yellow 20 24
Green 21 2.7
Vi Reverse Breakdown Al 5.0 v Ig=100 yA
Voltage
v Luminous Efficacy High Efficiency Red - 145 lumens  SeeNote 3
Orange 380 Watt
Yellow - 500
Green 595
Notes:

1.01/; isthe off-axis angle at which the luminous intensity is half the axial luminous intensity.

2.The dominant wavelength, g, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of

the device.

3.Radiant intensity, le, inWatts/steradian, may be found from the equation le = lv/n,, where i the luminous intensity in candelas and 1 isthe
luminous efficacy in lumens/Watt.
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Absolute Maximum Ratings at Ty = 25°C

Green/
Parameter HER/Orange Yellow Emerald Green Units
Peak Forward Current 90 60 90 mA
Average Forward Current!1] 25 20 25 mA
DC Currenti2] 30 20 30 mA
Power Dissipation(3! 135 85 135 mw
Reverse Voltage (Ir = 100 pA) 5 5 5 v
Transient Forward Currentl4] 500 500 500 mA
(10 psec Pulse)
LED Junction Temperature 10 110 110 °C
Operating Temperature Range -40t0 +100 -40t0 +100 -20t0 +100 °C
Storage Temperature Range -40t0 +100 -40t0 +100 -40t0 +100 °C

Notes:

1. See Figure 5 (Red/Orange), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions.

2. For Red, Orange and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C.

3.18 mMW/“C. For Yellow series derate power linearly from 50°C at 1.6 mW/°C.

4.The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die and
wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the Absolute Maxi-
mum Ratings.

10
perepp— oG e
£ areen HIGH EFFICIENGY RED
g s
H YeLow.
3
D _ — e

500 550 600 650 700 750

WAVELENGTH -nm

Figure 1. Relative intensity vs. wavelength
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