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BATTERY /DC SEPARATELY -EXCITED MOTOR/ ENERGY OPTIMIZATION

This thesis presents the development of a DC separately-excited motor drive with lead-acid
battery sources. It aims to achieve an appropriate technology system using commonly found and
easy-to-maintain components. Batteries which are the same kind normally used in a car supply
power to a motor (1 kW , 220 Vdc ratings) coupled with a pump. The developed drive uses a
converter with feedback control to maintain a constant speed of the motor. In addition, this
project has been designed to drive the motor at maximum efficiency by using a power loss

minimization technique. This approach can efficiently prolong the life cycle of batteries.
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International

1¢R|Rectifier

PD-9.1232

IRFP460LC

HEXFET® Power MOSFET

Description

This new serfes of Low Charge HEXFET Power MOSFETs achiave significantly
lower gate charge over conventional MOSFETs.
technology the device improvements allow for reduced gate drive requirements,
faster switching speeds and increased total syslem savings.
improvements combined with the proven ruggedness and rellability of HEXFETs
offer the designer a new standard in power transistors for switching applications.

The TO-247 package s preferred for commerciat-industrial applications where
higher power levels preclude the use of TO-226 devieas. The TO-247 is similar
but superior to the earfier TO-218 package becauss of ifs Isolated mounting hole.

Ultra L.ow Gate Charge

Reduced Gate Drive Requirement
Enhanced 30V V g Rating
Reduced Cjgs, Cogse Crss

Isolated Central Mounting Hole
Dynamic dv/dt Rated

Repetitive Avalanche Rated

Voss = 500V
RDS(on} =0.270

Ip = 20A

Absolute Maximum Ratings

Utllizing advanced Hexfet

These device

TO-247AC

Parameter Max. Units
0@ 1c=25C | Comtinuous Drain Gumed, ¥ g @ 10V 20
o @Te=100°C | Conlinuous Drain Current, V g5 @ 10V 12 A
Ione Pulsed Drain Current @ ]
Po@Tc=25C | Power Dissipadon 780 W
Linear Derating Factor 2.2 WG |
Ves Gate-to-Source Voltage 130 v
Eag Single Pulse Avalanche Energy @ 960 mJ
lar Avalanche Current @ 20 A
Ear Repattive Avalanche Erergy ®. 28 mJ
dvidt Peak Diode Recovery dwidt @ 25 Vins
T Operaling Junetion and -85 to + 150
Ts1G: Storage Temperature Range ot
Soldering Temperature, for 10 seconds 300 {1.6men from case)
Mounting torque, B-32 or M3 screw. 10 bfin {11 N-m)
Thermal Resistance
Parameter Min. Typ. Max. |Units
Rasc Junclion-to-Case —_— e .45
Racs Case-1o-Sink, Flal, Greased Surlace —_ .24 _ ‘G
Roaa Junction-fo-Ambient J— -— 40

99



IRFP460LC

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

I.Ini:'.'l

Paramater Min, | Typ. |Max, Conditiers
Vimps | Oeeino-Gouoe Ereshcdown Village B0 [ — [-——| W | Voy=00 ID=250un
| wnrmaisT,| Grmchiown Yiokege Tems Cosfient | — (088 | — | WG| Refeence i 25°C | o = Tmh
Rospw | Stale Draindo-Soume Onfosatres | — | — |07 [ 4 | Veas 10V Ip= 124 @
Vo | Gotw Threshold Viotagn 20 |— |40 | ¥ | Vog=Vps ip= 26004
o Foward Transoonduciancs: 2 |—]—] & | Veg=5N, Ip=1t24
—_— = | 25 ) T = SOV, Vs = OV
et (o Seucs: Laskogn ot 150 ¥ [Voa= 600V, Ve V.7, - 135C
lass Calnn-Boure Fomsand | maknge — | 1I]ﬂ_ " Eﬂﬂ‘r‘
CotaSoute Reverss Leacagn — | — |-100 T—TT
oh Told Gala Chams — [ — = o= 208
O Gan-f-Saua Chame — | — | 32 | r | Wos =400
Qg CardaDrn [Milr") Chivge - p— Wes= 10V, See Fig Gand 13 &
Lo TurreCn Doy T —| 18 | — Wpg = 250V
b Risa: Tima — | T | o |l=20A
e TumOF Doy Time 8 | — Ra=430
¥ Fall Time 43 [— Ry = 1201 38 Fig. 10 @
Extwen ke, £
L inlpmal Drsin Incluctineg: — | &l [— . Bewm (0380 @
ks el Source Inductren — |13 |— :mmmm '
Cia Inpndt Capackarece — |30 — Wag = O
Ly Cuput Capachance — [0 [ —] oF | Vog=28V
e Revama Trarstw Caparance —— § = 1.0z, Sae Fig. &
Source-Drain Ratings and Characteristics
Parsmesar Min. | Typ. [Max. | Units] Conetions
s Coninuos Soune Camert o WEEFET wymhal T
{Bacy Dicce) T y | o be =1
™ Pubed Sourm Cument a imagyal sy r-l !
{Bascy Do) (2 | P redtion dincin. .
Vao Thode Forward Vit — [— 18| ¥ |15, ig-00A Vea-0v &
[ Rimwran ooy | me — |70 (800 | ms | .= 2800, s =a0R
Qr Fevirss ey Chirgs — |65 | B8 | oo | ol 100as @
™ Forwerd [umin 1 me India: Aum-0e e i neigios (um-on i domensied by L <l
Hobes:
Ehmﬂwrl'm. P.hl*dﬂi'ﬂﬂhl' ahimﬁui1mqlm5'l'|m

me jancdon mmpersire | Sea g 11)

& Vg =25V

, siling T ,= 237G, L = 4.3mH

e = 780, |5 = 204 [See Figure 1)

T % 1S0C

& Puse wilth < 30us; ey o < 2%
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HECTACALSSHEMATIC.

00-5

POWER RECTIFIERS
G AMP T0 70 AMP STANDARD,

FRST ULTRA-FAST RECOVERY

SiE

N sta H
L - ] .
L BANP T IO ANPS
» e
s e 8 S At
 mll— Hala
f DC-4 AND DO-5
il CEVICE SPECIFICATIONS
- # Hermetically sealed glags oo metad packagine
| — & For miliery and indesmizl nes
.‘! T
m e ! I + Slandinl Polarity cathode tn hage
kil s = i k
+ Capper lermirals provide erus crozection
' APH o encellent coducivy,
& Oyerating ard sioraee isrpenitare 65T tn
+|50°C
TERMIN
ik

1
k

- S

CONTACT FACTORY FOR
SPECIFICATIONS DN CLISTOM PARTE|

T _I—'
FACRAGE RECTIFIER FEAK WWERSE
TYPE DIE YOLTAGE
B4 AR DOS WAX LI TIME
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O E A REVERSE
RECOVERY
4 3 BLANK
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5 1EE" 83
L} =Tl 1000
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LS TTL Logic
QUAD 2-INPUT NAND GATE
SN54/74L500
Voo CLAD 2-INPUT BRAND GATE
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DECADE COUNTER;
DIVIDE-BY-TWELVE COUNTER;
4-BIT BINARY COUNTER
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