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Sommario

Di seguito si illustra il progetto di un alimentatore stabilizzato.

che serve a trasformare una tensione alternata di 18V in una tensione continua variabile da 3V a
12V con 1A di corrente massima.

La tensione & regolata tramite un potenziometro ed un regolatore LM317K.

Il circuito contiene due led uno verde ed uno rosso, che segnalano rispettivamente la presenza di
tensione e il raggiungimento della corrente massima fornibile.
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Introduzione

Lo scopo del progetto e di realizzare un circuito in grado di acquisire una tensione di 18V alternati
e di fornire in uscita una tensione continua e aventi le seguenti specifiche:
Tensione continua variabile da 3V a 12V.
Corrente massima 1A
e Fattore di ripple massimo 5%
e Unled rosso che segnala che si & raggiunta la corrente massima
e Unled verde che segnala la presenza di tensione

Viene utilizzato un trasformatore esterno al circuito che trasforma la tensione di rete di 230V AC in
18V AC che verranno utilizzati dal circuito.

Un ponte di diodi KBLO5 utilizzato come raddrizzatore trasforma le semionde negative in positive
per ottenere la tensione continua.

Un condensatore da 4.7uF viene utilizzato come filtro che stabilizza il segnale.

Il led rosso segnala che si sta richiedendo la corrente massima.

Il Regolatore LM317K regola e stabilizza meglio la tensione da 3V a 12V al variare del valore del
potenziometro.

Il led verde segnala la presenza di tensione.






1. Schema elettrico

Di seguito si mostra lo schema a blocchi del circuito:

230V AC

di Rete —31 Trasformatore | Raddrizzatore =3 Filtro

¥

Carico €& Regolatore &= Led Overload j&—t Led PowerOn

Figura 1l

Nel circuito vero e proprio non sara presente il trasformatore.

2. Raddrizzatore e filtro

Il ponte di diodi non fa altro che prendere in ;

ingresso un segnale sinusoidale alternato e dare i

in uscita un segnale con le semionde negative

trasformate in positive.

Infatti sia nella fase della semionda positiva che

in quella negativa la corrente sul carico scorre nello stesso verso.
Grazie al condensatore si ottiene una forma d’onda simile al dente di sega semplificando i calcoli.

VoA

Figure 2

out



V
0 l Tensione diripple

Figura 3

3. Segnalazione presenza di tensione (PowerOn) o Gl o

R1

Per segnalare la presenza di tensione & stato posto un led, con opportuna f:
resistenza, ai capi del condensatore. La caduta di tensione sul led verde & di 2.1V =
quindi il led si accendera a circa questa tensione.

§ T2
. Figura 4
4. Segnalazione corrente max (Overload) s
L7
Se la corrente in entrata raggiunge il valore di quella massima il transistor entra in ;
conduzione facendo accendere il led rosso. Quindi per alte correnti come quella o = ]
richiesta(1 A) si dovra utilizzare una resistenza (R2) da 5W. 7

Figura 5

5. Regolatore di tensione e dissipatore

Il regolatore fornisce in uscita una tensione di forma d’onda
idealmente lineare, regolabile tramite la variazione della resistenza
del potenziometro. E stata usata la configurazione proposta dal
datasheet, al posto di una resistenza normale tra ADJ e GND é stato
usato un potenziometro, appunto per far regolare all’utilizzatore la
tensione di uscita.




6. Dimensionamento dei componenti

6.1. Componenti elettrici

Condensatore:
C> Io*T 1%0.02

= 3.46uF
43\Bx1ppax*Vo — 4+/3%0.05%16.7

Pero si deve tenere conto dell’errore del 20% presente nella serie E6:

Cy 2 === 75 = 4.32uF

E’ stato scelto un condensatore da 4.7uF.

Ponte di diodi:
La corrente media sui diodi:
IDM = 120 = = OSA

La tensione inversa
1x0.02

Verw > Vo + Ve 22> 167 + 0.7 + —== = 18.86V

E’ stato scelto un ponte KBLOOS.

Segnalazione presenza di tensione:

R = = = 14601
LEDY 10mA 10mA

E stata scelta una resistenza da 1.5kQ.

Segnalazione Overload:

Led Rosso:
Vo-Vgc—V 16.7-0.2—1.7
Rigpr = 0 —EC_LEDR — = 14801
10mA 10mA

E stata scelta una resistenza da 1.5kQ.

Resistenze Overload

1N
1 = =——=199mA
RBOUT ™ 1.4 ~ 1+500

VrRpoTMAx—VEB _ 1-0.6
Rpouyr = IrBOUT = Tooma — 200.40
E’ stata scelta 270Q.

10mA _ 10mA
Iz > == ™2 = 0.1m4

HFpg 100

E’ stata scelta 0.2mA.
IREB == IRBOUT + IB == 199mA + OZmA = 219mA

Rgp = 2E8 = 2% _— 273220
IREB 2.19mA

E’ stata scelta 500Q.

Trasformatore:
Vom+2Vp _ 16.7+14
Vso > 7 > N 14.11V

S=Vs50*18I, =18 % 1.8 = 32.4VA
E’ stata scelto un trasformatore da 18V 50VA.

Stabilizzatore:

(6.1.1)

(6.1.2)

(6.1.3)

(6.1.4)

(6.1.5)

(6.1.6)
(6.1.7)

(6.1.8)

(6.1.9)
(6.1.10)

(6.1.11)
(6.1.12)



Partendo dalla formula fornita dal datasheet:

R
Vo = Vrer * (1 + R_j) + (R * Iapj)
Veer 125

R, = = = 1250

IoyTmMin  10mA
E’ stata scelta una resistenza da 120Q.
RZ — Vo—VREF — 152—1.25 — 1022[2

v 1.2
leF+IAD] ==+100uA

Perd non é possibile trovare un potenziometro da 10220Q.

Quindi & stata messa una resistenza in serie ed una in parallelo al potenziometro:

RS S RMIN == 150!2
R >R, — R; = 8720

(R2—Rs)*R _
Rp = R—(R,—Re) con Rp > R = 682312

E’ stata scelta una resistenza in parallelo di 15kQ.

6.2. Analisi termica

Dissipatore:
Timax—Ta 125-40 °
Psa <m—(plc—(pcs <W_2'3 — 0.6 =2.4C°/W

(6.1.13)
(6.1.14)

(6.1.15)

(6.1.16)
(6.1.17)

(6.1.18)

(6.2.1)
(6.2.2)



7. Lista componenti

Lista dei componenti utilizzati per realizzare il progetto:

Materiale sigla Q/ta
Condensatore ceramico 100nF 1
Condensatore elettrolitico 1uF 25V 1
Condensatore elettrolitico 10uF 25v 1
Condensatore elettrolitico A700uF 50V 1
Ponte a diodi KLODA 1
Diodo 1Ma007 2
Led rosso Smm 1
Led verde Smim 1
Boccola gialla 2
Dissipatore TO-3 B =24 C0%W 1
Regolatore di tensione LM317K 1
Resistenza 10 5W 1
Trimmer cermet multigiri 5000 1
Transistor pnp 2M2905 1
Morsettiera a due vie 1
Tulipano da 2 3
Porta led 2
Boccola rossa 1
Boccola nera 1
Potenziometro 1KQ 1
Kit di isolamento 1

8. Caratteristica di uscita

Finito il progetto sono state effettuare delle misure di tensione al variare della richiesta di corrente
per ricavare le caratteristiche di uscita e la resistenza del circuito.

8.1. Vmin

La prima serie di misure & stata effettuata impostando come tensione di uscita quella minima,
ovvero 3V. Come si puo vedere dalla tabella e dal grafico la tensione in uscita € abbastanza stabile,
infatti si ha una caduta di soli 29mV chiedendo 1A.



3V

I(A) 3(V)
3,050 0,0 3,049
0,1 3,047

3,045
\ 0,2 3,045

3,040 0,3 3,042
3,035 \ 0,4 3,039
\ 0,5 3,036

3,030 0,6 3,032
3,025 \ 0,7 3,030
y =-0,0293x %\ 0,8 3,027

3,020 T T T 1 0’9 3,024
0,0 0,2 0,4 0,6 0,8 1,0 1,0 3,020

8.2. Vm
La seconda serie di misure & stata effettuata impostando come tensione di uscita una tensione
intermedia, pari a 7,5V. In questo caso la caduta di tensione e di 22mV.

Ia) | 7,5(v

7,5V (A) (V)

0,0 7551

7,554 0,1 7,550

7,549 \ 0,2 7,548

\ 0,3 7,547
7,544 0,4 7,545

\ 0,5 7,542
7,539

0,6 7,540
0,7 7,538
7,534

\ 08 | 7536
y =-0,0219x + 7,5526

7,529 x y ‘ ‘ : 0,9 7,532

0,0 0,2 0,4 0,6 0,8 1,0 1,0 7,529

8.3. Vmax

L'ultima serie di misure e stata effettuata impostando la tensione di uscita alla tensione massima,
paria 12V. La caduta di tensione in questo caso & di 33mV.



12v I(A) 12(V)
12,015 0,0 12,013
0,1 12,011

12,010
\ 0,2 | 12,009

12,005
\ 0,3 | 12,005
12,000 \ 04 | 12,002
11,995 \ 0,5 | 12,000
11,990 0,6 | 11,997
\ 0,7 | 11,993

11,985

y =-0,0329x + 1 ,o} 08 11,989
11,980 x w x x w 0,9 11,984
0,0 0,2 0,4 0,6 08 1,0 1,0 11,980

9. Conclusioni

Come si vede dai grafici il coefficiente angolare indica la resistenza del circuito, che & molto bassa,
il valore oscilla trai 21.9mQ e 32.9mQ.

Quindi nonostante molte scelte siano state condizionate dai componenti in possesso dal
magazzino scolastico, I'alimentatore rispetta le specifiche di progetto.
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FAIRCHILD

I
SEMICLQNRWCTER"

KBL00S5 - KBL10

Features

* Ideal for printed circuit board |
* Reliable low cost construction.
* High surge current capability.

* UL cerified, UL #E58005.

Bridge Rectifiers

B

KBL

Absolute Maximum Ratings™ 1, -zscunes ahenise notes

Symbol Parameter Value Units
Q05| 01 | 02 | 04 | 06 | 08B | 10
Viarm Maximum Repetitive Reverse Voltage 50 | 100 | 200 | 400 | 600 | 800 | 1000 W
Vems Maximum EMS Bridge Input Yoltage 35 70 | 140 | 280 | 420 | 560 | 70O A"
Vi DC Reverse Vokage  (Rated V) 50 | 100 | 200 | 400 | 600 | 800 | 1000 v
[ Average Rectified Forward Current, @ T, =50°C 4.0 A
[ MNon-repetitive Peak Forward Surge Current 200 A
8.3 ms Single Half-Sine-\Wave

s Storage Temperature Range -55to +150 o
T, Cperating Junction Temperature -55 10 +150 G

*T"ﬁw ratngs ang bmigng walees above whichihe sennoeabs ?!'Q'-i]"'!' Semconducion Sevids may D im paened

Thermal Characteristics

Symbol Parameter Value Units
P Power Dissipation 6.58 W
Rys Thermal Resistance, Junction to Ambient,* per leg 19 CIW
R Thermal Resistance, Junction to Lead,* per leg 24 G

* Device mounted on PGB with 0375 (9.5 mm} besand iength and 0.5 x 0.5 (13 x 13 mm) copper pads

Electrical Characteristics 1, «25cuness oinemse notes

Symbol Parameter Device Units
Ve Forward Voltage, per bridge @ 4.0 A 1.1 W
(™ Reverse Current, total bridge @ rated Vi

T,=25C 5.0 A
T, = 100°C 500 uA

22001 Faimhild Samiconductr Corporation

26
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DISCRETE SEMICONDUCTORS

DATA SHEET

2N2905; 2N2905A
PNP switching transistors

Product specification 1997 May 28
Supersedes data of September 1994
File under Discrete Semiconductors, SC04

[

Philips vl
Semiconductors

PHILIPS

45
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Philips Semiconductors Product specification
|

PNP switching transistors 2N2905; 2N2905A

FEATURES PINNING
« High current {(max. 600 mA) PIN DESCRIPTION
+ Low voltage (max. 60 V). 1 emitter
2 base
APPLICATIONS 3 collector, connected to case

» High-speed switching

+ Driver applications for industrial service.

DESCRIPTION gv_,_!QE : |
, . . . ! ﬁ--\'
PHNP switching transistor in a TO-39 metal package. T F = 2
NPN complements: 2N2219 and 2N2219A. -

==
3 MAMZ 18 b

Fig.1 Simplified outline (TO-39) and symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vero collector-base voltage open emitter - -60 \%
Veeo collector-emitter voltage | open base

2N2905 - -40 A

2ZN2905A - B0 \
le collector cument (DC) - -600 mA
Piat total power dissipation Tamp €25 °C - 600 mW/
hre DC current gain lg =150 mA; Ve =10V 100 300
fr transition frequency lg = =50 mA; Vg =20V, =100 MHz 200 - MHz
to turn-off time legn =150 mA; lggn = <15 mA; lggg =15 mA | - 300 ns
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Philips Semiconductors

Product specification

PNP switching transistors

2N2905; 2N2905A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - —60 W
VeEo collector-emitter voltage open base
2N2905 - —40 W
2N2905A - —E0 W
VeEBO emitter-base voltage open collector - -5 W
I collector current (DC) - —600 mA
lem peak collector current - 500 mA
lam peak base current - -200 mA
Ptat total power dissipation Tamp =25 °C - 600 mww
Teaee = 25 °C - ] W
Teig storage temperature —65 +150 °C
Tj junction temperature - 200 C
Tamb operating ambient temperature —65 +150 °Cc
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-a thermal resistance from junction to ambient |in free air 292 KW
Rthj-c thermal resistance from junction to case 58 KW

32
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Philips Semiconductors

Product specification

PNP switching transistors

2N2905; 2N2905A

CHARACTERISTICS
Tamp = 25 °C unless otherwise specified.

SYMBOL FARAMETER CONDITIONS MIN. | MAX. | UNIT
lcpo collector cut-off current
2M2805 lg=0;Vep=-50V - -20 | nA
lg=0;Vep=-50V, Tamp =150 °C - -20 | pA
leao collector cut-off current
2N2905A lg=0;Vep=-50V - 10 | nA
Il =0;Veg = 50V, Tamp = 150 °C - 10 | pA
lepo emitter cut-off current le =0, Vg = -5V - 50 nA
hre DC current gain Ve = =10V
2N2805 e = 0.1 mA 35 -
Ic = -1 mA 50 _
e = =10 mA 73 -
Iz = <150 mA; note 1 100 300
le = =500 mA; note 1 30 -
hre DC current gain Ve =10V
2ZN2905A le = -0.1 mA 75 -
I = =1 mA 100 -
e = =10 mA 100 |-
Ig = =150 mA; note 1 100 300
I = —500 mA; note 1 50 -
VeEsal collector-emitter saturation voltage | I = -150 mA,; lg = =15 mA; note 1 - 400 | mv
Iz = <500 mA; Ig = =50 mA; note 1 - -18 |V
VEEsat base-emitter saturation voltage Iz = =150 mA; Ig = =15 mA; note 1 - -13 |V
Iz = =500 mA; Ig = =50 mA; note 1 - -28 |V
Ce collector capacitance lg=ia=0;Vep=-10V;f=1MHz - 8 pF
Ce emitter capacitance lg=iz=0,Vgg=-2V;f=1MHz - 30 pF
fr transition frequency le = =50 mA; Ve =20V, f = 100 MHz; 200 - MHz
note 1
Switching times (between 10% and 90% levels); see Fig.2
ton turn-on time lgan = =150 MA; lpgn = =15 MA; lpeg =15 mA |- 45 ns
ty delay time - 15 ns
t; rise time - 35 ns
[ turn-off time - 300 |ns
ts storage time - 250 ns
t fall time - 50 ns
Note

1.

Pulse test: t, =300 ps; § <0.02.

34
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Lys

LM117/LM217/LM317

1.2 V to 37 V adjustable voltage regulators

Features

Output voltage range: 1.2 to 37 V
Qutput current in excess of 1.5 A
0.1% Line and load regulation

Floating operation for high voltages

Complete series of protections: current limiting,
thermal shutdown and SOA control

Description

The LM117/LM217/LM317 are monolithic
integrated circuit in TO-220, TO-220FF, TO-3 and
D2PAK packages intended for use as positive
adjustable voltage regulators.

They are designed to supply more than 1.5 A of
load current with an output voltage adjustable
over a 1.2 to 37 V range.

The nominal output voltage is selected by means
of only a resistive divider, making the device
exceptionally easy to use and eliminating the
stocking of many fixed regulators.

Table 1. Device summary
Order codes
TO-220 D?PAK (tape and reel) TO-220FP TO-3
LM117K
LM217T LM217D2T-TR LM217K
LM317T LM317D2T-TR LM317P LM31 7K
February 2008 Rev 14 1/25
WWWLST Com

30
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LM117/LM217/LM317

Pin configuration

1 Pin configuration

Figure1. Pin connections (top view)

R INPUT
O QUTPUT
ADJUST
-
Tab asonnscied to OUTFUT CS17140
TO-220
p—
1 INPUTS
OUTPUT m
—— ADJ
h PC11960

D?PAK (Any Type)

| 3 INPUT
| 3 OUTPUT
| 1 ADJUST

PCA20BO

TO-220FP

573

3/25
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Maximum ratings

LMU17/LM217/LM317

2

Maximum ratings

Table 2.  Absolute maximum ratings
Symbol Parameter Value Unit
Vi-Vg |[Input-reference differential voltage 40 v
o Output current Internally limited
LMA17 -65to 150
Top Operating junction temperature for: LM217 2510 150 °C
LM317 0to 125
Po Power dissipation Internally limited
Tsta Storage temperature 65 to 150 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.
Functional operation under these condition is not implied.
Table 3. Thermal data
Symbol Parameter D2PAK TO-220 TO-220FP TO-3 Unit
Ripuc | Thermal resistance junction-case 3 3 5 4 “CMW
RAinga | Thermal resistance junction-ambient 62.5 50 60 35 “CMW
4/25 E
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Electrical characteristics LMA17/LM21 7/ L3117

4 Electrical characteristics

Table 4.  Electrical characteristics for LM117/LM217 (V|- V=5V, |5 =500 mA, ljax = 1.5 A and
Ppax =20 W, T = -55 to 150°C for LM117, T, =-25 to 150 °C for LM217, unless otherwise

specified)
Symbol Parameter Test conditions Min. Typ. Max. Unit
T, =25 0.01 0.02
AVg | Line regulation Vi-Vp=3tc40 V oV
0.02 0.05
T,=25°C 5 15
Vo BV J mv
lo = 10mA to Iyax 20 50
AV | Load regulation
Vg 25V, T,=25°C 0.1 0.3 )
lo = 10 MA to lyyax 0.3 i ©
lapy | Adjustment pin current 50 100 A
Alpypy | Adjustment pin current Vi-Vg=25t040V |5 =10 mAto lyax 0.2 5 A
Reference voltage Vi-Vo=251040V o= 10mAto lpax
VREF | (between pin 3 and pin 1) |Pp<Pyyax 1.2 (12 13 |V
. Output voltage o
oMo termperature stability ! -
logminy | Minimum load current Vi-Vop=40V 3.5 5 mA
V|-"Uro =15V, PD‘:PMAK 1.5 2.2
bimaxy | Maximum load current A
V- Vo=40V, Py < Pyax, Ty =25°C 0.4
gN | SViPu nolee volage B = 10Hz t0 100kHz, T, = 25°C 0.003 %
(percentage of Vg)
: Cppy=0 65
SVR | Supply voltage rejection (1 T,=25C, f=120Hz dB
Capy=10pF 66 80
1. GCpapy B connected between pin 1 and ground.
6/25 iT!
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LMI17/LM217/LM317 Electrical characteristics
Table 5. Electrical characteristics for LM317 (V- Vo =5V, I = 500 mA, Iyyax = 1.5 A and
Prax =20 W, T, = 0 to 125°C, unless otherwise specified)
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
T,=25°C 0.01 0.04
Mg | Une regulation Vi-Vo=3t040V %WV
0.02 0.07
Vo <5V T,=25°C 5 25
my
lg =10 mAto lpgax o0 70
Mg | Load regulation
Vo258V, Ty=25°C 0.1 0.5
o= L e
|O='|0|'I'IAID|MM I:IIS 1.5
lapy | Adjustment pin current 50 100 A
) . V)= Vg = 2.5 to 40V,
Alapy [Adjustment pin current lo =10 MA to 500mA 0.2 5 pA
Reference voltage Vi-Vgo=251t040V g =10 mA to 500mA
VREF (between pin 3 and pin 1)  |Pp=Ppax 1.2 1.5 1.3 v
Output voltage o
ANolNo | em perature stability ! ’
lg(ming | Minimum load current Vi-Vg=40V 3.5 10 mA
V-V =st5V, Pp<P 1.5 2.2
loimaxy | Maximum load current O D WAX A
V|-VO=4D V. PD<PMM' TJ =25°G 04
eN | JUputnokse volkge B = 10Hz to 100kHz, T, = 25°C 0.003 %
(percentage of Vi)
1 Capa=0 65
SVR | Supply voltage rejection[ ' T,=25°C, f= 120Hz dB
Cpapy=10pF 66 80
1. Cany B connected between pin 1 and ground.
e
AYS 7ies
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LM117/LM217/LM317 Application information

6

Application information

The LM117/217/317 provides an internal reference voltage of 1.25 V between the output
and adjustments terminals. This is used to set a constant current flow across an extermal
resistor divider (see Figure 3), giving an output voltage Vg, of:

Vo=Vger(1+RARy) +lap Rz

The device was designed to minimize the term |y, (100 pA max) and to maintain it very
constant with line and load changes. Usually, the error term 1 5p % Rs can be neglected. To
obtain the previous requirement, all the regulator quiescent current is retumed to the output
terminal, imposing a minimum load current condition. If the load is insufficient, the output
voltage will rise. Since the LM117/217317 is a floating regulator and "sees" anly the input-to-
output differential voltage, supplies of very high voltage with respect to ground can be
regulated as long as the maximum input-to-output differential is not exceeded. Furthermore,
programmable regulator are easily obtainable and, by connecting a fixed resistor between
the adjustment and output, the device can be used as a precision current requlator. In order
to optimize the load regulation, the current set resistor Ry (see Figure 3) should be tied as
close as possible to the regulator, while the ground terminal of R; should be near the ground
of the load to provide remote ground sensing. Performance may be improved with added
capacitance as follow:

An input bypass capacitor of 0.1 pF

An adjustment terminal to ground 10 pF capacitor to improve the ripple rejection of about 15
dB (CADJ).

An 1 pF tantalum (or 25 pF Aluminium electrolytic) capacitor on the output to improve
transient response. In additional to external capacitors, it is good practice to add protection
diodes, as shown in Figure 4 D1 protect the device against input short circuit, while D2
protect against output short circuit for capacitance discharging.

Figure7. Voltage regulator with protection diodes
INGODY
D1
Vi 2] w7 L Vo
d}—-r— LM217 —O
LM317 240
= n
"[Ac 1n40m| R
—C1 c3
0.1uF ; 1uF
K S5KN R2 c2 ¥
Towr
— S ~5046 /1
Note: D1 profect the device against input short circuit, while D2 profects against output short
circuit for capacitors discharging.
AY/S 9/25
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1N4001 THRU 1N4007

1.0 AMP SILICON RECTIFIERS

FEATURES

* The plastic package carries Underwriters Laboratory
Flammabitity Classification 84V-0

* Low cost construction utilizing void-free molded plastic
technique

* Diffused junction

* Low reverse leakage

* High current capability

* Easily cleaned with Freon, Alcohol, Chlorothen, and
similar solvents

* High temperature soidering guaranteed :

tension

MECHANICAL DATA

* Case: Molded plastic

* Polarity: Color band denoctes cathode end

* Lead: Plaled axial lead, solderable per
MIL-STD-202E method 208C

* Mounling position: Any

* Weight: 0.012 ounce, 0.3 gram

265°CH10 seconds/.375"(8.5mm)lead lengths at b 1bs(2.3kg)

VOLTAGE RANGE
50 to 1000 Voits
CURRENT
1.0 Ampere

DO-41

1.0(25.4)
MIN
10727
St e 4
205(5.2)
160(4.1)
ﬂ +
1.0(25.4)
MIN
034 (.86) l
rrIarnd bl

Dimensions in inches and {millimeters)

Single phase, half wave, 60 Hz, resistive or inductive load.
For capacitive load derate current by 20%.

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS
Ratings at 25°C ambient temperature unless otherwise specified.

EvMBOLS1N4001[1 1N4003]1 N4004] 1 NADOS{1N4006 1 NADOT{UNITS

Maximum Recurrent Peak Reverse Voltage Verm | 50 | 100 | 200 | 400 | 80O | 800 | 1000 | V
Maximum RMS Voltage Vims | 35 70 | 140 | 280 | 420 | 580 [ 700 } WV
Maximum DC Blocking Voltage Vde 50 100 | 200 | 400 | 600 | BOO | 1000 WV
Maximum Average Forward Rectified Current .375"

(9.5mm)iead length at TA=75°C WAV) 1.0 A
Peak Forward Surge Current 8.3 ms single half sine

wave superimposed on rated load (JEDEC method) Hsm 30 A
Maximum instantaneous Forward Voltage at 1.0ADC VF 1.1 v
[Maximun Reverse Current at Rated DC ~ |@TA=25"C IR . uA

Blocking Voltage per element @TA=100°C | HTIR 50 uA
Maximum DC Reverse Current Average, Full cycle

.375"{9.5mm) lead length al TL=75°C HTIR 30 uh
Typical Junction Capacitance (Note1) cJ 30 pf
Typical Thermal Resistance (Note2) ATHja 50 G
Operating and Storage Temperature Range Tj, Tstg -85 TO +175 °C |

NOTES :

1. Measured at 1.0 MHz and applied reverse voltage of 4.0 Volts.
2. Thermal Resistance from Junction to Ambient at .375"(9.5mm)lead length, P.C.board mounted.

SURGE COMPONENTS, INC. 1016 GRAND BLVD., DEER PARK, NY 11729
PHONE {631) 595-1818 FAX (631) 595-1283

48

www.surgecomponents.com




49



Technicsl LED el ED Color Chant

OkSolar.com

[ [ Wavelengtn Tl FPeed Vaodtape Trteneity | Viewing
Ll (nm) wame | (vfe20ma) | SmmiEDs| angie IE"“"’" Ml
Help a1 AS G AS -~ Galium
1dm# [Muminum
e Indraened 5 o S 5 PR R AT T
o st
5 881 As G As -~ Galum
18 [Adisiri fdm
L] Indraned L7 & erh I arsnice/aatum
| i
c 1o aal Ay G Ak <+ Gl lurm
Gt A Duris TEmW [Adumi num
50 Indramsd L7 & S I i/ Galum
JAuminum Arsenide
Dinghar Online
[ —— ) Uity Faecd 18 m 159
“aw Do Clares
HW W Work B35 High EX. -] T iz P sanic Phasghide [
e e Gl lm P sghide
Hiow Ba Gat 3 Cusraton AIaa® - Indum
' 533 Super Red I3 is? I3 alsim Al iuim
- bk i Jphisshia
ntac Us imaae - indum
e S 13 4300ened 150 [alium Akimisum
M My Irrvoioe Omnge @20mk Dhanide
firdaar - Indum
[ ¥ St i | E5a0ened 5 jGaium Auminum
4] [-Fi-
g Fhoghie
5 asal ! Cap - Gallum
18
(=1 Ornge 21 15* |ormanic Phasghiae |
o 'B 020 G allm Phoschice
inGa AP - Indum
Super S500micd
5 232 1% faal Ay
Haws & Bog | Our fpp Talow & 20k Fhé!“bdl minim
Super Pure| Fooomad IMa3AF - Indum
553 vl | & is? alium Auminum
Brcwesd oo priochat catalog, S ubmit e il e hide
racpees s Ao Quotadon and Sy up to dake e AR/ Gak - Galum
ErTATOrEnil rews . Do Cakalog o Yo EEE ellow 1 & 20mA 1w [aranic Phasghide /[
I - Pad | I i P i
“1rcan-
DD ) GaM -~ Slican
- ut':'l.tlr L & Tomk I i sGalm N
S50 ole Aaoimed FEc) Gal -~ Slican
White as 2 20mA Ll [Carkice/ Galium Nirids
. e [FAC/ G - Silcan
S0 (Cod Wi et e foartiom ! Galiun
“Export Irdorm aion B10ma L)
- skl aman Dapaticl| Supmr InGa &R - Indum
- ™ Lime 24 Lisi0uncd 157 |adlm Akminum
Buy Orliree Yelaw & 0wk I hoshida
dir ek Hell port Dibstru CF en i IMGaAF - Indum
Ra R IR 5T IJMF rds) e 1% G:cl.l:"n AT i
S e a 00y
“Aeproach Lighting Systeas g Tobencd l6a/ar - Galum
~Brpart Furw ay Lights EEE EMdency 21 & 20 L] P sz ity G Dt
~Craree Obstnac fon Lights Gresi [phasshids
1 IMa3AF - Indum
=861 LED Blavated Tadway 550 Swgmr 21 Ihenad 152 | af ks Adsminism
-Ughting Cortrol [rrs Emas b o hoss it
LD L Jo e Gar - dallum
ght= 555 [pure Gee 14 Soered 159 [phaphidsl dallum
=Dt oz o Lighting o I0ma Fhamhide
~Slar O straction Ughts P Gan - Slcan
Eapa 100 Sl
-Power Dackup for Nrfield 55 Gree 35 & Jons 15 Jearbide { Galum
-Remote Conrolled Lights FrP— CGaN - SHican
-Burrway Lights 505 B Green 35 © 20ena 45 Carbice ! Galium
Solar Chstnackion Lghts G - Hican
-Sclar Ferimater Ughting AT |Super e 14 b ey 18 bide f Gallum
-Solar Fowered Furw y lights FTE T
~Sclar Furivay Lights Edge 30 Uirs Bos 1] ;c-:;: m' 15 e/ Gallum
5ol ar Fowered Tower Ughts

-Tower QEstraction Ughts
~Wirdess Ughiing Conirals

P #
“Siclar Fawersd Wind Cone @ 1 dﬁ@%"f&@%@ f Jﬁ

Autemation | 1=l
~Cakdogs in FDF o5 Ly i
e Costnd o_//.d '\;&: | /& \
-Dattenas

-Data fcgquisiton D} (C:' llll-"\] 193 M E i @ @1 i
AT D NS

“Wirdess Lighting B &0 450 S0 Sp &S00 ESD TOO TEO BOD BSOD 3D 0S50 1000
-Endomares

SR ra V— - \“ T CREN IR
Catalog {NEN] I (BTN RERE l.. !
“firaaay Arfiald Light Coetral
\Waweieng h inm|
(i vl FLE

Foreand Current ve
-Endosares Ar Condtiawrs Farwa rd Valags
Computans Red 5, Uk Redd, HE Red &, Oramge 7, Bright Red 3, Redative Luminous Ttensity v
HE Gresn 5, Walow 8 (Farerar d Curr et
~Coepuater Solar Dackupes BT Linrm R 4, HE RBed &, Oranga T, Yellow 5, HE Gmsn 3
~Commertial Bulding fukomation 80 5 43 26 Red 5, Brght Red 3, Pure Bue C
~Coampaker Solar Chamers ; ,J

=, .

45,788

P

&
=

-Tmars

~Hecirical Veides

-Hecrical Velde harging fl
Enargy Solutions i

-Dattery Dackup Sorage !’f ﬁ;.—-

-Fuel Calls 10 f | F !

sHospital Emmrgery

How pal Fsl Er. 125 o A 20 40 &1 80 100

-Himpkal Sorak 12 18 240 24 28 3n 1§ -Farward Current fmi]

-Lardlls Grean Erergy Gererator Furmin] Valloge (W)

Mochdar Fowar Shorags

~Semcr By ared Surtedilacos

-Golar Thees

~0il and G Forward Current ve Relative Luminous Tntensity ve

Tl e i 2 Sreh Amblent &r Temperaturs Ambiemt Te mperaturs

Rad 5, Uiwa Rad 4, HE Bad 6, Or

~Tralfic: Missbpestnk HE Green 3, UkraBlue D, velow 5, Bight Red 3
-Hasphal Sgras

]

7 4uEE

&

)

o w

=
£

Fonyard Corme [mi)

o]
Felatiee Luminous infensiy

(=]

50



