Réalisation de circuits imprimés — IUT5 — 2006/200x

Projet 4 - VAR24V | Variateur 24V-300W pour petit
véhicule éectrigue.

Projet (1UT5

Info : [DIV513]

Révison :1du2juillet 2007
Révision :2dul9juillet 2007

Figure 4.1. Vue de carte é ectronique (images-maquettes\VAR24V-42.jpg).

41  Listedesdocuments
- Désignation des composants

- Prix du montage.

- Schéma électronique.

- Circuit imprimé coté cuivre.

- Circuit imprimé coté composants.
- Implantation des composants.

- Documentations des composants.
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4.2

Désignation des composants
Tableau 4.1. Liste de composants (projets-iuts.xls/ VAR24V).

N° | Quantité Référence Désignation Empreinte
1 4 Cl1C2,C3,Cc21 2200uF 50V FC | RADIAL18
2 7 C4,C5,C11,C14,C18,C19,C20 100nF CKO06
3 2 C7,C6 10uF 50V FC RADIALO4L
4 2 C9,C8 100nF CKO6L
5 2 C10,C13 100uF 63V RADIAL10
6 3 C12,C15,C16 330uF 25V RADIAL10
7 1 C17 10nF CKO06
8 2 D8,D1 43CTQ100 TO220
9 2 D5,D2 2mA LED3

10 2 D3,D4 11DQ06 D041

11 2 D9,D6 4.7V DO35L

12 1 D7 1N4148 DO35

13 1 JP1 24V 02PL2

14 1 JP3 MOTEUR 02PL2

15 1 JP4 10k WEID2

16 1 LEM1 LAG5P LAS5P-2P

17 1 L1 10uH RADIALOS

18 2 L2,L4 10uH 0.5A RADIALOS

19 1 L3 330uH 0.5A RADIALOS

20 1 L5 68uH 0.5A RADIALOS

21 1 RAD1 Radiateur DISSIP-00

22 1 R1 100 RC04

23 2 R2,R22 100 RCO4L

24 3 R3,R14,R21 10k RCO4L

25 4 R4,R5,R8,R9 27K RCO4L

26 3 R6,R11,R20 1.2k RCO4L

27 2 R10,R7 6.8k RCO4L

28 5 R12,R13,R16,R17,R18 100k RCO4L

29 2 R23,R15 2.7k RCO4L

30 1 R19 10k RAJL

31 1 R24 4.7k RCO4L

32 2 T2,T1 HUF75639P3 TO220

33 1 Ul TC4422 08DIP300L

34 1 u2 LM2574N-ADJ | 08DIP300L

35 1 U3 LM2574HVN-ADJ| 08DIP300L

36 1 U4 TLO82 08DIP300L

37 4 VISLVIS2VIS3 VIHA VISSERIE M3L
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43  Composants annexes
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Figure 4.2. Vue de carte é ectronique (images-maquettes\VAR24V-22.jpg).

4.4  Calculsdescomposants

441 Lemoteur acourant continu
Puissance 300 W — Tension 24 VV — Courant 12,5 A.
Capteur de courant : LAS5P 50 A RMS, +/- 70A — 5 tours de cable de 1,5 mn.

44.2 Lesbatteries

2 batteries au plomb de 12V — Tension entre 20V et 30V — Tension nominde=2x 13,6 =27,2 V.
Alimentation +15V : LM2575N-ADJ—- 40V 500 mA DIP 8.

Alimentation -15V : LM2575HVN-ADJ— 30V — (-15V) = 45V donc un 60V 500mA DIP 8.

443 Letransstor MOSFET et ladiodederouelibre
Coéfficient de sécuritée de 2 en tension et en courant : Vmax > 60V et Imax > 25 A
En stock : 2 x MOSFET HUF75639P3 boitier TO220, 100V 56A, 25 mW. Rpson = 50 mWaTj = 120°C.

Puissance dissipée P = RDEON " Ips? =0,025x 12,5 x12,5= 3,9 W : il faut un dissipateur.
En stock : 2 x Diode Scotky 43CTQ100, TO 220, 100V, 40 A, 0,67 V.

Puissance dissipée P =V ° I% =0,67 x 6,25 =4,2W : il faut un dissipateur.
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Thierry LEQUEU Projets-IUT5.XLS \ VAR24V

Régulation par hystérésisdu courant de sortie

Revised: Saturday, July 21, 2007

IUT4\[DIV513] \ VAR24V \ POWER2\ REGULATION Revision: 3

Référence Qu. |Désignation Fournisseur CodeCde. |U.d.V. |PrixU. Prix T.
cicz.c3.c21 4 |2200uF 50V FC Radiospares 315-0928 5 12,95 € 10,360 €
C4,C5,C11,C14,C18,C19,C20 7 |100nF Radiospares 537-3044 10 1,33€ 0,931 €
C7,Cé 2 |10uF 50V FC Radiospares 315-0805 5 095€ 0,380 €
C9,C8 2 |100nF Radiospares 537-3044 10 1,33 € 0,266 €
C10,C13 2 |100uF 63V FC Radiospares 315-0962 5 2,00€ 0,800 €
C12,C15,C16 3 |330uF 25V FC Radiospares 315-0568 5 2,00€ 1,200 €
C17 1 |10nF Radiospares 315-0619 5 4,10€ 0,820 €
D8,D1 2 |43CTQ100 Radiospares 544-6142 5 586 € 2,344 €
D5,D2 2 |LED verte 3mm 2mA Radiospares 180-8451 10 332€ 0,664 €
D3,D4 2 |11DQo6 Radiospares 544-4994 5 1,10€ 0,440 €
D9,D6 2 |Zener 4.7V BZX79C4V7 Radiospares 446-8652 20 2,56 € 0,256 €
D7 1 |1N4148 Radiospares 544-3480 20 0,44 € 0,022 €
JP1 1 |Connecteur 2 points Radiospares 131-8920 10 2,61€ 0,261 €
JP3 1 |Connecteur 2 points Radiospares 131-8920 10 2,61€ 0,261 €
JP4 1 |Connecteur 2 points Radiospares 131-8920 10 2,61€ 0,261 €
LEM1 1 |LASB5P Radiospares 1807357 1 24,67 € 24,670 €
L1 1 |10uH 0.5A Radiospares 540-8500 5 1,80€ 0,360 €
L2L4 2 |10uH 0.5A Radiospares 540-8500 5 1,80€ 0,720 €
L3 1 |330uH 0.5A Radiospares 540-8702 5 1,80€ 0,360 €
L5 1 |68uH 0.5A Radiospares 540-8639 5 1,80€ 0,360 €
RAD1 1 |Radiateur LMP 1 0,00€ 0,000 €
R1 1 |100 IUT GEI 10 0,30€ 0,030 €
R2,R22 2 |100 IUT GEIl 10 0,30€ 0,060 €
R3,R14,R21 3 |10k IUT GEIl 10 0,30€ 0,090 €
R4,R5,R8,R9 4 |27k IUT GEII 10 0,30 € 0,120 €
R6,R11,R20 3 |12k IUT GEI 10 0,30€ 0,090 €
R10,R7 2 6.8k IUT GEl 10 0,30€ 0,060 €
R12,R13,R16,R17,R18 5 |100k IUT GEI 10 0,30€ 0,150 €
R23,R15 2 |27k IUT GElI 10 0,30€ 0,060 €
R19 1 |10k IUT GEIl 10 0,30€ 0,030 €
R24 1 |47k IUT GEII 10 0,30 € 0,030 €
T2,T1 2  |HUF75639P3 Radiospares 329-1013 1 3,80€ 7,600 €
Ul 1 |TC4422 Radiospares 207-0168 490€ 4,900 €
u2 1 |LM2574N-ADJ Radiospares 1 1,79€ 1,790 €
U3 1 |LM2574HVN-ADJ Radiospares 1 3,59 € 3,590 €
u4 1 |TLO82 Radiospares 536-1120 20 6,76 € 0,338 €
Divers 4 |Support tulipe 8 broches Radiospares 100-9935 10 431€ 1,724 €
Divers 4  |VisserieM3 IUT GEI 1 0,00€ 0,000 €
Divers 140 | Circuit imprimé SF 160x87 mm Radiospares 159-6120 600 14,21 € 3,316 €
Divers 1 0,000 €
TOTAL H.T.: 69,71 €
dont TVA:  19,60% 13,66 €
TOTALT.T.C.: 83,38 €]

Thierry LEQUEU Projets-IUT5.XLS \ VAR24V
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HUF75639G3, HUF75639P3, HUF75639S3S,
HUF/75639S3

—
FAIRCHILD

]
SEMICONDUCTOR®

December 2001

Data Sheet

56A, 100V, 0.025 Ohm, N-Channel Features

UltraFET Power MOSFETSs

These N-Channel power MOSFETSs
are manufactured using the
F innovative UltraFET® process. This

advanced process technology
achieves the lowest possible on-resistance per silicon area,
resulting in outstanding performance. This device is capable
of withstanding high energy in the avalanche mode and the » Peak Current vs Pulse Width Curve
diode exhibits very low reverse recovery time and stored
charge. It was designed for use in applications where power
efficiency is important, such as switching regulators,
switching converters, motor drivers, relay drivers, low-
voltage bus switches, and power management in portable
and battery-operated products.

* 56A, 100V

* Simulation Models

- Temperature Compensated PSPICE® and SABER™
Electrical Models

- Spice and Saber Thermal Impedance Models
- www.fairchildsemi.com

» UIS Rating Curve

Related Literature

- TB334, “Guidelines for Soldering Surface Mount
Components to PC Boards”

Symbol
Formerly developmental type TA75639.

Ordering Information

PART NUMBER

PACKAGE

BRAND

HUF75639G3

TO-247

75639G

HUF75639P3

TO-220AB

75639P

HUF75639S3S

TO-263AB

75639S

HUF75639S3

TO-262AA

75639S

NOTE: When ordering, use the entire part number. Add the suffix T to
obtain the TO-263AB variant in tape and reel, e.g., HUF75639S3ST.

Packaging
JEDEC STYLE TO-247 JEDEC TO-220AB

SOURCE SOURCE 1\
DRAIN GATE
GATE
DRAIN
(FLANGE)

DRAIN
(TAB)

JEDEC TO-263AB TO-262AA

SOURCE
DRAIN

GATE
DRAIN

GATE -
(FLANGE)

SOURCE

DRAIN
(TAB) —>

Product reliability information can be found at http://www.fairchildsemi.com/products/discrete/reliability/index.html
For severe environments, see our Automotive HUFA series.
All Fairchild semiconductor products are manufactured, assembled and tested under ISO9000 and QS9000 quality systems certification.

©2001 Fairchild Semiconductor Corporation HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3 Rev. B



HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

UNITS

Drain to Source Voltage (Note 1) .. ... ... i e Vpss 100 \
Drain to Gate Voltage (Rgg=20kQ) (Note 1) .. ........... o .. VDGR 100 \
Gate to Source Voltage . . . . ..ot Vgs +20 \Y
Drain Current

ContinUOUS (FIQUIe 2). . . . ot e e e e Ip 56 A

Pulsed Drain CUITENt . . .. ... Ibm Figure 4
Pulsed Avalanche Rating. . . . ... ... Eas Figures 6, 14, 15
Power Dissipation . ... ... .. Pp 200 w

Derate ADOVE 250C . .. oo 1.35 w/°c
Operating and Storage Temperature . . ... ...ttt T3 TstG -551t0 175 oc
Maximum Temperature for Soldering

Leads at 0.063in (1.6mm) from Case for 10s. ... ....... ... i T 300 oc

Package Body for 10s, See Techbrief 334 .. .. ... ... . . i Tpkg 260 oc

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. T3=25°C to 150°C.

Electrical Specifications T¢ = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS ‘ MIN ‘ TYP ‘ MAX ‘ UNITS

OFF STATE SPECIFICATIONS

Drain to Source Breakdown Voltage BVpss Ip = 250pA, Vgg = 0V (Figure 11) 100 - - \Y
Zero Gate Voltage Drain Current Ipss Vps =95V, Vgg = 0V - - 1 HA

Vps = 90V, Vgg = 0V, T¢ = 150°C - - 250 A
Gate to Source Leakage Current Igss Vgs = £20V - - +100 nA

ON STATE SPECIFICATIONS

Gate to Source Threshold Voltage VGs(TH) | VGs = Vbs. Ip = 250pA (Figure 10) 2 - 4

Drain to Source On Resistance 'Ds©N) |Ip=56A, Vgs =10V (Figure 9) - 0.021 | 0.025

THERMAL SPECIFICATIONS

Thermal Resistance Junction to Case Rgjc (Figure 3) - - 0.74 oc/w
Thermal Resistance Junction to Ambient Rgja TO-247 - - 30 oc/w
TO-220, TO-263 - - 62 oc/w

SWITCHING SPECIFICATIONS (Vgs = 10V)

Turn-On Time toN Vpp =50V, Ip O56A, - - 110 ns
- R_ =0.89Q, Vgg = 10V,

Turn-On Delay Time td(oN) Rgs = 5.1Q - 15 - ns

Rise Time ty - 60 - ns

Turn-Off Delay Time td(OFF) - 20 - ns

Fall Time t - 25 - ns

Turn-Off Time toFF - - 70 ns

GATE CHARGE SPECIFICATIONS

Total Gate Charge Qg(tor) |Ves=0Vto20V |Vpp =50V, - 110 130 nC
Ip O56A,

Gate Charge at 10V Qg(10) Vgg =0V to 10V RL = 0.890 - 57 75 nC

Threshold Gate Charge Qg(tH) |Ves=0Vto2v lg(REF) = 1.0MA - 3.7 4.5 nC
(Figure 13)

Gate to Source Gate Charge Qgs - 9.8 - nC

Gate to Drain “Miller” Charge Qgd - 24 - nC

©2001 Fairchild Semiconductor Corporation HUF75639G3, HUF75639P3, HUF75639S3S, HUF75639S3 Rev. B



MBR2060CT, MBR2080CT,
MBR2090CT, MBR20100CT

MBR2060CT and MBR20100CT are Preferred Devices

SWITCHMODE]
Power Rectifiers

... using the Schottky Barrier principle with a platinum barrier

metal. These state—of—the—art devices have the following features:

20 Amps Total (10 Amps Per Diode Leg)
Guard-Ring for Stress Protection

Low Forward Voltage

150°C Operating Junction Temperature

Epoxy Meets UL94, VO at 1/8

Low Power Loss/High Efficiency

High Surge Capacity

Low Stored Charge Majority Carrier Conduction

Mechanical Characteristics:

Case: Epoxy, Molded

Weight: 1.9 grams (approximately)

Finish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable

Lead Temperature for Soldering Purposes:

260°C Max. for 10 Seconds

Shipped 50 units per plastic tube

Marking: B2060, B2080, B2090, B20100

MAXIMUM RATINGS

Please See the Table on the Following Page

[0 Semiconductor Components Industries, LLC, 2000 1
October, 2000 — Rev. 4

ON Semiconductor™

http://onsemi.com

SCHOTTKY BARRIER
RECTIFIERS
20 AMPERES
60-100 VOLTS

—02,4

TO-220AB
CASE 221A
PLASTIC

MARKING DIAGRAM

O

YY WW
B20x0
AKA

RRN

YY = Year

WW = Work Week

B20x0 = Device Code

X =6,8,90r10

AKA = Polarity Designator

ORDERING INFORMATION

Device Package Shipping
MBR2060CT TO-220 50 Units/Rail
MBR2080CT TO-220 50 Units/Rail
MBR2090CT TO-220 50 Units/Rail
MBR20100CT TO-220 50 Units/Rail

Preferred devices are recommended choices for future use
and best overall value.

Publication Order Number:
MBR2060CT/D




MBR2060CT, MBR2080CT, MBR2090CT, MBR20100CT

MAXIMUM RATINGS (Per Diode Leg)

MBR
Rating Symbol | 2060CT | 2080CT | 2090CT | 20100CT | Unit
Peak Repetitive Reverse Voltage VRRM 60 80 90 100 Volts
Working Peak Reverse Voltage VRwM
DC Blocking Voltage VR
Average Rectified Forward Current IFav) 10 Amps
(Rated VR) T¢c = 133°C
Peak Repetitive Forward Current IERM 20 Amps
(Rated VR, Square Wave, 20 kHz) T¢ = 133°C
Nonrepetitive Peak Surge Current IEsm 150 Amps
(Surge applied at rated load conditions halfwave,
single phase, 60 Hz)
Peak Repetitive Reverse Surge Current (2.0 ps, 1.0 kHz) IRRM 0.5 Amp
Operating Junction Temperature T; —65 to +150 °C
Storage Temperature Tstg —65to +175 °C
Voltage Rate of Change (Rated VR) dv/dt 10,000 V/us
THERMAL CHARACTERISTICS
Maximum Thermal Resistance — Junction to Case Reic 2.0 °CIW
— Junction to Ambient Reja 60
ELECTRICAL CHARACTERISTICS (Per Diode Leg)
Maximum Instantaneous Forward Voltage (Note 1.) VE Volts
(i = 10 Amps, T¢ = 125°C) 0.75
(i = 10 Amps, T¢ = 25°C) 0.85
(i = 20 Amps, T¢ = 125°C) 0.85
(i =20 Amps, T¢ = 25°C) 0.95
Maximum Instantaneous Reverse Current (Note 1.) iR mA
(Rated dc Voltage, T¢ = 125°C) 6.0
(Rated dc Voltage, Tc = 25°C) 0.1

1. Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2.0%.

http://onsemi.com
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