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Abstract

This project presents the way how lo build a dust collector by applying knowledge
in static electric and electronic aspects, which ecliminates the dust by using effects caused by
strong electric fields. In this project the direct-current power supply was designed about 9000
volts by attaching the negative electrode with the central core metal piece and attaching the
positive electrode with the outer metal plate of a tube. This causes an electric field that is enough
and can make the dust coming through receive electrons from the central core metal piece and
move to attach with the outer metal plate. Besides, 3 sizes of dust collector tubes with distance
differences between the central core metal piece and the outer metal plate are built to study the
performance of dust collectors. The results show that increase in the distance between the central

core metal piece and the outer metal plate will decrease the performance of the dust collector.
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2.1.3 #1734 (Insulator)

H
W =

AAa o ~ A - ¥ & =] o @ g ey
'JFIQVIHﬂlﬂﬂﬂiﬂu9ﬂ351uﬂ131ﬂﬁﬂuﬂu9ﬂﬂ1ﬂH591NNlﬁU(lﬂuﬂ1u1ﬂ1nﬁ) AUTU

Y- | = d? A A a o Ao [y ar
‘lJ’N‘]fHﬂH‘lJizﬂ‘lT"ﬁ'llﬂﬂ‘Ilumﬂgﬂﬁluﬂx‘l%Tﬂﬂlﬁﬂﬁiﬂuiuﬂzﬁﬂﬂﬂﬂﬁﬂlﬂi'Jﬂi.}!.ﬂﬁﬁlu‘l'lil']ﬂ’)ﬂi}

é o o A ] LY 1 'Q o o’:
witahldeBnInguilaudlsey Iz dincegiiia Tagiiu

»

e
'

2.1.4 Mswmiahmsemsmiei Iihade (nduction)

N 0 o o o A : i ar a
dhudtmsmlddnihililsze Idh Tasldlsze IMshonTaaduda hivaziu Unduds
ﬂi o ] 1 o é‘! = el &
szy MAzgniniienhnwddngvesiagilosninnsaganazkdniu dundouilssy
= A ar o’: = a 1
siianifenn bl Famiueziivse g 1WA wilans dduneegesiannis
' s g0 s : T T
nngali 2.1 msdh lddnhilidszg i Taomsmiloniniu iodwmlszquandh
o o =3 o ] [ a = oo
Tnddnin szianmsganuszninelseauinvammalszguaniulszauwiesianasouves
at o =y a o 1} I o e o é
ani1nazinansraniuszalispnneamialssguaniilieauinvesdnii Fansga

o o 1 crn Y o ] & 1 -!.l o ¥ =§
uazwannussmnﬂsxfqu'n1‘1mn@1m5mJauﬂnnuszmnﬂszqamtazﬂizqmn WaummIUN

=it}

1 @ o 1 ar dy oo J v a @ < e 3
ﬂﬁsqmnagvmmmﬁamnuwuTtm ﬂlﬂﬂﬂiﬂui]'lﬂﬂuiﬂﬂﬂz lllﬂﬂi‘l’Nll‘jSQll')ﬂ "lNVI'lcl'H
v

ninfuiiuailszqay

Vo b e Bl ladthe e ke g

R TTRIRS TTIFITTTE
/ Iors by s A a
\
-

R T

Ikt
H

v
hanrariue -nh//

tuand wUyuin

(R

31 2.1 mam Iddnhis gy Inid Taoasmiionh

CINE http://www.rmutphysics.com/charud/scibook/electric1/Static_electricity.htm)



2.1.5 anunuuiuszq (Surface density)
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Power Wirewound Resistors ......cceveeene... Series: K-8/KM-

8/KS-8

Description

The power wirewound resistors are
imbedded in a steatite case with a ceramic
substance, producing a resistor with high
clectrical quatities and greal mechanical
strength. The resistor element is wound in
a single layer on a glass fibre rod, and the
connection (o the terminals is all welded.
The terminals ane made ol nickel sifver,
and are hotl-tinned Lo secure excellent
solderability and low heat eansfer o the
P.C.1

Resistance ‘
Rated Power Dimensions (mmm)

T.‘T’*’ l) 10 (“r) RH;RO 1. [‘| B DO M
SW-KS-8 5 RI - 10K 25 36 . 1 08 45
SW-KM-8 5 Rl -8K2 2 6 8 08 42
TW-KM-R 7 Rl -47R 22 R 10 ng 42

SW-K-8 5 S6R - BK2 22 6 10 0.8
10W-KM-8 {H R27 - |100OR 6 36 I .8
TW-K-8 7 120R - I1BR 3o 36 10 a8
12W-KM-8 12 IR - IROR 48 3o 10 (1R}
10W-K -8 10 220K - 22K 48 36 10 0.8
Temperature rise Derating curve
—-— 1 [
E‘?Jmo ; 1 160 h -
o s Za[ [N
‘=0 . et
§ 14 | /,..-—-— 3 .§ A
5 100 ! i % 40
E 50 I 5w ;
] E i
= b 20 4w B0 Ry 100 . .
. 0 50 102 150 Z00 2%0 00 359
kpod factor (*4) Ambicnt tempemture (°C)
N=7-10-12W KM
D=SWKS-SWKM-TW-10W
H=EW
Tolerance: + 5% or 10% Applications:
Range: E - 12 scries . , , .
For consumer appliances and industrial

equipmenl,
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Data sheet
Carbon Film Leaded Resistor - RS Series

56

wFeatures

—The most economic industrial mve stment
~-Slandaid folerance: +/-5%

—ExoeBen long term stabiity

—Terminaton: Standard solder-plated copper lead

mApplications "

- Aulomotive
- Telecommunication
- Medecal Equipment
sConstruction
© @ a6
| ) | '
I L | H !
@|Ceramic Red @ |Non-flame Paint With Sol Venl-proof
(®|Tinned kron Caps ® |Cokour Code
@|Carbon Fim ® |Lead Wire
sDimensions Unit: mm
Weight
Type L o H d (wwl)
Carbon 0. 25W 83105 23403 2820 0.56540.03 156
Carbon 0.5W ©.0£0.5 32105 26:2.0 0.6510.03 52
Garbon 1W 11.5:1.0 45105 35:2.0 0.7640.03 775
Carbon W 15.5:1.0 50405 32420 0.78:003 1042
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mDerating Curve mHop-Spot Temperature
L 00
=™ ;\\ Carbon 1W(H)
N o Carbon 2W / Carbon 0.5W(H)
« 3 L~
] Vd
© 7
E / Carbon 1W / Carbon 0.25W(H)
= ' » 74 Carbon 6.5W(H)
o i é/Fﬂf"’_. Carbon 0.25W
[+ ] 2 0 (-] - o] #In 1D M 160 180 M ” ” » l-‘
Antiert TaTperaure{ )
sPart Numbering
i Ri‘j— 11 Carbon- | 1 1 lR- 11 5T.- P L o_zlesw |
I Series | Type Resistance Tokerante FPovwer rating @ 70°C
Carbon [T T 5% 0.25W
10R: 100 0.5
0K 10KO "y
1D0K: 10DKO Fa
mStandard Electrical Specifications
hex| Power Rating Operating W':ra:iﬁu 0:;:‘“' wfh"dm“.;:‘g Resislance Range
Type at 70°C Temp. Range | volage Voltage Voltage e
Carbon 025W 250v 500V 500V 10 - 100
Carbon 05w 55~ $EEC 50 JOOv TV 10 - 10MD
Carbon 1w 450V 1000V 1000V 010 - 10M0
Carbon W S0V 1000V 100DV 10 - 10M0
mHigh Power Rating Electrical Specifications
Ilml Power Rating Operating W::Lilng - Halta d ngi;‘::mg Resistance Range
Type a J0°C Temp. Range | Volkage Voltage Voltage 5%
Carbon D25W 2007 400V 400V 10- 10Ma
Carbon 0.5%W B 165G 300V 500V 500V 010 - 280
Carbon W A0V 800V 8O0V 10- 10MO
Carbon Fiyd 500V 1000V 1000V 010 - 10M0

¥ Resisior body coour. Standand power rafing: Light Brown  High power rating: Pl



Iem Requirement Test Metbod
JIS-C-52001 55
Short Time Overload 0.75%40.050
hort Time H ) RCWV*2 5 or Max. overkoad voliage Jor 5 seconds
Insutation Resistance > 1000MO NS C-5201156
Apply 100Voc for 1 minule
JIS-C-520114 7.40
Endurance H3%+0.050) 70:2°C, Max. working voltage for 1000 hrs with 1.5 his
*ON and 0.5 his "OFF”
201-12.9
. | 00K023% N$-C-5201 _
Damp Heat with Load L I0OKCHE% 40+2°C, 90~05% R.H. Max. working voltage for 1000 hrs

with 1.5 hwrs "ON" and 0.5 brs "OFF

JI5-C-5201-16.5

Solderability B0% min. Coverage
245:5°C for 3 seconds
Dielectric Withstanding Voltage By Type NSL52004 57 )
Apply Maz. Overload Vohage for | minute
< 100KQ +350ppm-~-500ppm .
Temperature Coefficient 100K0-~ 1M} -Oppm-~- 700ppm Resistance value at reom temperature and room
> | M} -Oppm-~—1560ppm Temperaes 100°C
JIS-C-5201-1 5.8
Pulse Overload H1%+0.050) 4 time s RCYWY Jor 10000 cydes with | secand "ON" and
26 seconds "OFF” T
X
Ress To Sofvent N;:glumﬁm of coatings and JIS-C-5201-163
markings Trichroethane for | min_ with urasonic
Termina Suength Tensde: 2 6kg Direct Doz fof J0 secords

In the direction off the terminal leads

= Rated Continuous Werkimg Voltage{RCWV) = / P'R
» Storage Temperature: 25:3°C. Humidity < 80%RH
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Packing Methods {Ammo)
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Unil: mm
ackaging Packing Methods
Type A B1-B2 s
Carbon 0.25W 524170 12 5
Carbon D.5W 524170 12 5
Carbon 1W 52+1/0 1.5 L]
Carbon ZW 524140 15 10
Ammo Packing
L C :
T .
Ty
Unit; mm
Packaging Packing Methods Ammo Packing
Type A B1-B2 § A a aty
Carbon 0.25%W 284110 10 5 g0 105 204 5,000
Carbon 0.5%Y 52+ /-0 12 5 80 48 204 1,000
Carbon 1W 7310 1.5 5 103 & 205 1,000
Carbon 2W 7310 15 0 0 o 285 1,000




1stban 2nd band 3rd band 4th band

1st digit

2nd digit Multiplier Tolerance
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International
TSR Rectifier

Typical Applications
+ Integrated Starter Allernator
« 42 Volis Automotive Electnical Systems

Benefils

Advanced Process Technology

UltraLow On-Resislance

Dynamic dv/dt Rating

175°G Operating Temperature

Fas} Switching

Repetitive Avalanche Allowed up to Tjmax
Deseription

Spedifically designed lor Automolive applications, this
Stripe Planar design of HEXFET® Perwer MOSFETs
ullizes the lastest processing techniques 1o achieve
exiremely low on-resistance per silicon area.
Additional features of this HEXFET power MOSFET
are a 175*G junciion operating temperature, fst

. & = & @ 2

AUTOMOTIVE MOSFET

IREP2907

HEXFET® Power MOSFET

D
Vpss = 79V

RDS(.-,;.) = 4.5ITIQ_

Ip = 209A®
T

X

switching speed and impraved repelitive avalanche TO-247AC
rating. These benefils combine to make this design an
extremely efficient and reliable device for use in
Aulomotive applications and a wide vanety ol other D S
applications. 5
Absolute Maximum Ratings Droin Soure
Parameter Mnx. Units
Ip @ Te =25'C | GContinuous Drain Gument, Vg @ 10V 2006
Ip & Tc = 100°G] Continuous Diain Guiret, Vaos @ 10V 1466 A
loma Putsed Drain Gurrent @ BAD
Pp @Tc = 25'C Power DRSS ipation 470 w
Linear Derating Faclor 34 wro
Vos Galeto-Source Yollage + 20 v
Eps Single Puise Avalanche Energy® 1570 mJ
lan Avalanche Gument See Fg.i2a, 12b, 15, 18 A
Ean Repetitive Avatanche Energy® mJ
dvrat Paak Diode Aecovery dwdt ¢ 5.0 vins
T, Operaling Junction ard -55 o+ 175
Tem Sivage Tempemnie Range C
Soriering Temperature, for 10 seconds 300 {1.6mm from ciase )
Mountng Torgae, 8-32 of M3 corew 10 b= (1. 1N*m)
Thermal Resistance
Parameter Typ. Max. Units
Reuc Junction-in-Case J— D.32
[T Gase-to-Sink, Flat, Greased Sunface 024 — oW
Reua Junction-o-Ambien — 40

www.irf.com
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IRFP2907 International
TGR Reclitier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parmeler Min. | Typ. |Max_ | Unils Conditions
Vemoss Dain-o-Source Brealkooym Vollage 75 | —|— | v |vaa=o0v.ip=250pA
AV imomy/AT, | Breakdown Voltage Temp. Goefficient | — |0.085{ — | v/°C | Relerence to 25°C, Ip = 1mA
Rosen Static Din-to-Source On-Resistonce | — | 368 |45 | mQ | Yaa =10V, In=125A @
Yoemy Gate Thieshold Voilage 20 | — 140 v Vpg = 10V, lp = 250pA
gn Foivard Transconductanoe 130 | — s | voa=25V. o= 125A
P e, — | —| 20 Yoa = 75V, VYas = OV
s Daino-Souoe Leakage Curment — 1 — {201 ™ Vos = 60Y. Voa = OV, T, = 150°0
lnss GolE-0-S0ute Forward Leokage — | — 200 . [Vas=20v
Gae-n-Source Reverse Leakage — [ — [-=00 Vaa = -20V
o, Total Gake Charge — | 410 | 820 in=125A
Qge Gae-in-Source Gharge — ! 92 {140 | NG | Vpe = 60V
[F Ga®-in-Orain ("Miller”) Gharge — 1140 | 210 Vas = 10V®
™™ Tumn-0n Defay Time — 2= | — Vo = 38V
Y Rise Time — | 190 | — Ig = 125A
[faen Tum-Of Detay Tane — 1 [—1 ™ |pa=120
i Fall Time — | 130 | — Vaos = 10V &
Inemal Drain Inductance — | 50| — een m
= rumm (0.25n.)
- Tom package
niemal Soustce Inductance —_ 131 — and center of die contact !
[ Input Gapacitance — jvaood — Vas = 0¥
GCazs Oulpul Capacilance — |2100f — | pF | Vos =25V
Grss Aeverse Transfer Capacitance — | 500 | — f = 1.0MHz, Gee Fig. 5
[ « Y Duiput Capaciiance — |8780| — Vas = 0V, Vpe = 1.0V, f=1.0MHz
Gusy Ouiput Gapacitance — [1380| — Yos = DY. Voe =60V, f=10MHz
Gy Bl Effective Output Capacitance ® — |2320| — Vg = OV. Vpg = OV to 80V
Source-Drain Ratings and Characteristics
Parameter Min_{ Typ.] Max. | Units Conditions
™ Gontinuous Saurce Curent N O MOSFET symbol g
{Bady Diode) A | Showing he
Lo, Pulted Soace Casment niegral reverse k!
{Body Dnoe) @ — | 7. %8 p-n jmction diode. .
Ven Diode Forward Voliage —)—1 13 v Ty=25"C, 5= 125A. Yos =0V @
by Reverse Recovery Time — | 1a0| 210 | ns | T,=25°C. % = 125A
Oy Reverse RecoveryGharge — | B80| 1320| NG | vt = 100A/Ys ©
[ Forward Tum-0On Time Ininsic bm-on Gme &5 negighie (Wim-on is dornmed by LeH p)
Notes:

O Repettive NG pulse widn imited by

max._ junction temperature. (See fig. 11).

@ saning T,

=25°C, L = 0.25mH

Rq = 2501, lig = 125A. (See Figure 12).

@ lgp < 125A.
T,£175°C

divgt < 280A/p5, VDD = VBrpses,

@ Pulse width < 400us; Quly cysle 5 2%,

® Cas efl. is a fixed capacitance that gives the saine charging Lime

a5 Gag; While Vs i fising from O to 50% Vpas .

¢ Gaiculated contmuous cument based on maximum alknyvable

junction temperalwe. Patiage limitation cument is BDA.
@ Uimited Dy Ty, . 5€€ Fig. 122, 120, 15. 18 Jor typicat repetitive
avatanche performance.,

www.irf.com
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International IRFP2907

TR Reclifier

1000 -y ==zziz 1000 = T T il
ToR :g I ToR :a I N 111
z o 1M1 F Y LA
= i ] T % |
v [~ wor H -1
- = E T g
5 100 EoTTON LV | et 8 BoTrou 4% " ﬂ-ﬁ
- =
B g g
B A 100 ra
T WA s
b3 /- L i 45V —=
g0 4,5V I b
o (o} il
a - o
20u5 PLALSE WIDTH 20y5 PULSE WIOTH
TJ=25'C " Ty=175'C
"0 1 10 100 0.3 1 10 100
Vi, . Drain-to-Source Voltage (V) Vps . Drain-1o-Source Vdiage (V)
Fig 1. Typical Cutpul Characleristics Fig 2. Typical Oulput Characteristics
1000
B g %0 Iig=zomA
< —T)=175"C - _ﬁ 25
£ / § 7/
o 3
} 7 0%
3 {—T)=25'C 5 g s X
3 ] BE" o
i 22
& 10 E 40
fat 5 o
- - -
o g 0
¥o5= 25
: 205 PULSE WIDTH g ™ Vos =10V
40 50 60 70 AD g0 100 T80 4D 20 0 20 40 60 80 100 12D 140 150 130
Vg5 . Gate-to-Source Volioge (V) T,. hmetion Temperature { *G)
Fig 3. Typical Transfer Charactenstics Fig 4. Nomnalized On-Resislance

Vs Temperalure
www.irf.com



IRFP2907

20000 Vog V.  I=1MHZ
Lc_.in =Gt Gy Gy SHORTED
ns =fa

1900 ] Coss = st G

-

G55

. t11) N
143
P
[
4000 ~ Cons
. 11l
=nERLL ]
o —
0
1 10 100
Vos: Drin-lo-Source Voliage (V)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage
1000
o
g [ T,=175'C —
£ joo _
E r =
8 J l’
= FAFi
2
o 10
¢ ,
& " T)=25'C
o !
0 1
1
1
ot ’ Vg =0V
‘op 05 16 \5 20 25 30

Ve . Source-to-Drain Vohage (V)

Fig 7. Typical Source-Drain Diode
Forward Voltage
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Internalional

TGR Reclifier
Gl Ty l ‘ |
W -
% 18 Vos= “3_;“"\\
: %
> d
B 2 A
3 Vi
7 V4
3 4
il 7 z
D 4
3y
FOR TEST CIRCUIT
SEE FIGURE 13
0 t00 200 300 400 500 80 70O
Op,. Total Gale Gharge (nG)
Fig 6. Typical Gate Charge Vs.
Gate-to-Source Vollage
10000
‘II:NN'IHIGJ.HEALM. =|'EO===:-
\ ¥ Fogton) RATED
% 1000
S v, SHEHES
8 100 d
8 1ooysec ]
| I i
10 imse)
4 H
o ! !
o 1]Te=25 1omsec
-~ Ti=175"C
Singie Puise joc
D1 (I E AT A IIIII
0.1 1 10 100 1000

Vpg. DriHo-Source Voltage (V)
Fig 8. Maximum Safe Operating Area

www irf com



internalional IRFP2907

TGR Reclifier

240 T T T 1]
LIMITED BY PACKAGE
o
200 [~
. A
= 180 A -
B M
8 120 \ ‘\
g \ M g
[a] A Y
o¥ Fig 10a. Switching Time Tes! Circuft
40 Voo
\' o \/ \_ [
4]

25 50 75 00 1l 150 175
Tg. Gase Temperature  (°C)

1%
Fig 9. Maximum Drain Currenl Vs. Ves =L«
Case Temperature | Mk ¥
Fig 10b. Switching Time Waveforms
1
i

s —D =050 ]
H A\ ; ==
[ D20 =
.
= 0.05 r___-"'.d"'"

o
Q
=

g
s
g
f
-
B

Notes:
= 1. Duty Focior D = HA2

2.PeakT'=Pcrnxzm?c+T 1
EEINH P 1 i1l

Thermal Re oo nse
M

g

1E-008 1E-005 00001 0.001 0.01 0.1
ty . Reclanguiar Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case

www_irf.com



IRFP2907

vps 5 6\ T‘;T DANMER
ﬁgnu T
Rp h_ d 2 i Voo
AL
Iamr - -
i Y D’.\EI_I\'D
Fig 12a. Unclamped Inductive Test Circuit
[ ] V(gmss
—1—]
/

/
/

\
\
\

W /4

Fig 12b.|Unclamped Inductive Waveforms
e e _OG —— "
oV
+ Ues Oco
Ve
Chape —+

Fig 13a. Basic Gate Charge Waveform

[ Eams Tys w1 DUT.

]
-
?

—

Vi =1

O =t

= ]

|
\-'.-'a/D Lo

A

‘a- x

o

Curem Sampfa) Redthny

Fig 13b. Gate Charge Test Circuit

International

TaR Reclifier
5000
€ b
& TOP S1A
™ d8A
§4mu \\ BOTTOM 125A
¢
8 3000 \‘
A NEA
S ANEN
_gzum ~ \
I \\\
o
L1000 N \\
3 ~.
. ) \P\ -
B e
25 50 75 100 125 150 175
Staning T, Junction Temperature ('C)
Fig 12c. Maximum Avalanche Energy
Vs. Drain Current
a0
i
~]
35 N
— \
=3
— 3D
g i = 250pA_|
= 25
g 20
= \\
15
10

-5 50 25 0 25 50 75 100 125 150 175
TJ,Ten'pemurE{'G)

Fig 14. Threshold Voltage Vs. Temperature
www.irl .com
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International IRFP2907
1R Reclifier
1000 T
it
1]
|
Il
< it ARowed avalanche Cument vs || ||
= 10 avalanche pesewidh, 12y H
g — 1 assuming ATj = 25°C dve v [
avalanche losses T
L% 0.05 N 1
§ L = SRS =
.10 n -
‘g 10 el N
2 ==
1
]
1.0E-08 10607 1.0E-08 1.0E-05 1.0E-04 1.0E03 1.0E-Q2 1.0E-01
\av (£8C)
Fig 16. Typical Avalanche Gurrent Vs.Pulsewidth
2000 - Notes on Repetitive Avalanche Curves | Figures 15, 182
N\ TOP  Singe Puse {For further info, see AN-1005 at www.irl.com)
BOTTOM 10% Dty Gycle 1. Avalanche filures 35sUmpbon;
.E 1800 A Ip=125A Purely o themmal phenomenon and filure occurs at a
E \ temperature lar in excess of Ty, This is validated for
5 every pail type.
N 2. sale operabon in Avalanche is ABowed 35 g 85Timay iS
|B 1200 N not exceeded.
A, \ a_ Equation below based on circui and wavelomms shown o
\\\\ Figures 12a, 12b.
800 NN 4. Pg gwe) = AvErge power dissipation pel singe
Fd NN malanche pulse.
- q 5. BV = Rated breakdawn vollage (1.3 inctor accounts for
3 N\ voltage intrease during avakanche).
w400 ]
8.1, = Alowable avalanche cuiieni
7. AT = Alowabie Mse in Junction emperahse, not 1o exceed
o "\.._:_ Tipaz {355UMed a5 25°C in Figure 15, 16).
1y - AvErage bme in avasanche.
25 50 - 100 125 150 175 O = Duty cycle in avalanche = I,

Starting Ty, Junction Temperwre {°C)

Fig 16. Maximum Avalanche Energy

Va. Temperature

www_irf.com

ZpuedD, Uy} = Transient thermad resistance, see figure 11)

Po gney = 12 [ 1.3BV-1) = 8T Zooe
lay = 24T [1.3-BV-2)
Ean am = Po javey tav
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Internalional
TOR Rectilier

Peak Diode Recovery dv/dt Test Circuit

—G+ Caciit Layout Considerations
DU 3 » Low Skay Inductance
Y @ » Ground Plane
» Low Leakage Inductance

—-

g

Currenl Trandlormer

« dwite controded by Rg

-

s Iz controled by Duty Fackr "' " Vpp

« D.UT. - Device Under Test

Ves
* Reverse Pdarity of D.U.T for P-Channel
@ oriver G Drive v
N—Tr—c L 0=t
i
fVog=iov]
4 i+
D |0.U.T. gy Waveiom
Recovery v Diode Farwand
Curen | Besy Curent siex /V
@ |au.T. vp, Waveiarm —
v N, 1
[~ 7 gﬂi
Re-Appied ¢
Volage Body Diode ' ' Forward Omop
@ | noucior Curent
W_S
Fipple = 5% l'so)
1

** \hs = 5.0V for Logic Leved and 3V Drive Devices

Fig 17. For N-channe! HEXFET® power MOSFETs

www.irl.com
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internalional
IGR Reclifier
TO-247AC Package Outline

Dimenslons ale shown in millmaters {inches)

A . ™ A TRrv o e s T b
oY I.- - o L S T HOES
} , . éw::nm - - .
v4 _¢ | e e T e
wl¥ it ﬁﬂ*mmm e
- A rivin
= _4 e & Ykl ey Apn o Lt e T o e ke e Ml e
[ [ g ] -1
L) 4 WM e b N TN,
i Ay 1w T
o K . A Pl
" HERE =R
- W | - Sl \Ga_ iciiirn
@ I D= |Ef=]=
A FAF poret
l——@— L EERE N K 3 tlﬂh
Al A AN bt
- E - LT ] '- »
<47 E 2= nE s | 4 o
-y | - \- e
e " | IR | o 100 | oo | i
'|l A | A —iF. [ -z
] [T i u ﬂ
i A = ki
T P L
A~ Nk
TO-247AC Part Marking Information
EAVALE: THS 15 ANIRFPEXD
\HTH ASSEMBLY O PAT NULBER
LOY OXE 5457 ENTERNATHCNAL L~
ASSEMBLED CNAUN3S 2XD1 FEQFER || =
INTHE ASSENBLY LINE *H* by it SO
o DYE OTE
. P— ASSENBLY YEAR 1 = 2D}
hite m’amu'em'i"' L aTE VEEK 35
LPNE H

TO-247AG package is nol recommended for Surface Mount Application,
Note: For the most current drawing plense refer lo IR website &1 hitp://www.irf com/padiage/
Data and specifications subject to change withoul nolice.

This product has been designed and qualified for the Automotive[Q101] market.
Qualificalion Standards can be found on IR's Web site.

International
ToR Rectifier

IR WOALD HEADDUARTERS: 101N.5epuiveda Sivd, El Segundo, Galifornia 50245, USA Tel: (310) 252-7105
TAG Fax: (310) 252-7503
Visit us al wenw.irl.com for sales contact mformation. 082011
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Timer

NE/SA/SES55/SESE5C

DESCRIPTION

The 555 monofithic timing circuit is a highly stable controller capable
of producing accurate time delays, or oscllation. In the time defay
mode of operation, the time is precisely controlied by one external
resisior and capacitar. For a stable operation a3 an oscilaior, he
fea running frequency and the duty cycie are both acourately
controlled with two extemnal resistors and one capacitor, The Gl
may be triggered and reset on fafing wavelorms, and the oup
structure can Source of sink up to 200mA.

FEATURES

® Tum-off time less than 2us

® Max_ operating frequency greater than 500kHz
® Taning from microseoonds to hours

@ Operates in both asiable and monostable modes
® High output current

® Adpstable duty cycle

# TTL compatible

® Temperawre stabiity of 0.005% per 'C

APPLICATIONS

® Precision tmng

® Pulse generation

# Sequenbal timing

® Tene delay generation
® Pukse width modulation

ORDERING INFORMATION

PIN CONFIGURATIONS

D. N, FE Packapes

o[ 1] 3 Vco
Triooen [ 2] [ 7] oarcmaroe
ourrur[3] [#] nmesvoLn
neser [ [ ¥] CONTROL vOLTAGE
F Package
oo 1] ] veo
TRooeR | 2 7] michanoe
ourrut[# 1] we
"H 5] muressoLn
ReseT| ® 7] we
nel? 7] contRoL votaoe
TOP VIEW

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
5P Plastc Smal Ouline (50) Package Olo +i0°C NEGBED O174C
8-Pin Plastic Dual In-Line Package (DIF) 0o +70°C NEGS5N D448
8P Plastic Dual In-Line Package {DIF) 0°C 10 +35°C SARGEN (YT
B-Pin Plastic Small Oubne (50) Package A0°C 1o +85°C SAZ5D 0174C
8Pin Hermetic Ceramic Dual In-Line Package {CERDIP) 55°C W +125°C SE555CFE
BPn Plastic Dual In-Line Package (DIF) 55°C o +125°C SESS5CN 04D48
T4-Pin Plastic Dual In-Line Package (DIF) ST +125C SESSEN 04058 |
B8P Hermebe Cerdip E5°C ko +125°C SEESSFE
14-Pin Ceamic Dual In-Line Package (CERDIP}) 010 +70°C NES55F 05818

[T4-Pin Ceramuc Dual InLine Package (CERDIP) 55C L HIZBT SESGSF 05818

[T4-Pin Ceramic Dual In-Line Package (CERDIP ) 55°C o +125°C SEGSBCE 05319
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BLOCK DIAGRAM

THREIH-

AAA

NOTE: Pin martory ki ket §-Fin package
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Timer NE/SA/SES35/SES55C
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
Supply voltage

Vee SESSS +18 v
NES55, SELBEC, 5A555 +18 v

Po Maximum allovable power dissipation! 600 miy

Ta Operating ambient temperature range
MNES55 O +70 C
SALES -40 to +85 C
5SESB55, SEASHC 5510 125 “C

h"ﬁ Slorage lemperatve range 8510 +150 “C

| Tacup Lead saldering temperature [10sec max) +300 “C

PFh:;unmmm marst be kepl below 126°C for the D package and below 150°C for the FE, N and F packages. Al ambient tempera-

tures above 25°C, whene this mit would be derated by the follvwing faciors:

F pathage 105°C/W
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NE/SA/SE555/SESH5C

DC AND AC ELECTRICAL CHARACTERISTICS
Ta=25"C, Vo = +5V 10 +15 unless otherwise specified.

SE555 NE555/SE555C
SYMBOL PARAMETER TEST CONDITIONS T T e Tom T T o [on] M7
Voo Supply vahage 15 0 | 45 6 v
lec Supply curent (low Veo 5V, R == 3 5 3 6 mA
state)! V=15V, Ry=e w | 2 w | s mA
Timing eior {monostable) Ra=2Ki110 100K0
Wy Inial acouracy? C=0.IpF 05 | 28 10 | a0 %
AlJAT DrRt with temperature 30 | 100 s¢ | 150 | ppmc
AlyfAV, Drift with supply voltage 005 | 02 01 | 05 RN
Tming efior {astable) Ry, Rg=1k1 to 100k}
i Wnitial acouracy® C=0.1pF 4 5 5 1 %
AWJAT Drift with temperature Veo=15V 500 500 | ppmiC
AWAVe Drift with supply voRage 015 | oa 03 f %N
Ve Conirol voliage level Veo=15V @6 | 100 | 104 | o0 | 100 | 110 v
Veo=5V 20 | 333 | 38 | 26 |2333 | 40 v
Voo 15V G4 | w00 |06 | 88 | 100 | 12 v
Vm Threshold voltage
VeV 27 | 333 | 40 | 24 | 333 | 42 v
Trme Threshoid curentd 01 | 05 o1 | 025 nA
Vir Trgger voltage Veo=15¢ 42 | 50 | 52 | 456 | 50 | 58 v
Vo5V 145 | 187 | 18 | 11 |67 | 22 v
[ Trgget cument Vo =0V 05 | 08 05 | 20 1A
Vaeser Resel volage® Vo 15V, Vi, = 10.5V 03 10 | 03 10 v
lreser Resel current Veeaer =04V 01 | 04 01 | 04 mA
Resed current Vagser=V o4 | 10 04 | 15 mA
Veo=15Y
banec= 10mA 01 | o015 p1 | 02s v
Lspec=50mA D4 | 05 04 | 075 v
Vau Output voltage (lon} loux=10DmMA 20 | 22 20 | 25 v
Yaugx=200mA 25 25 v
Veo=bV
Izpm=8mA o4 | 028 0a | o4 v
lapuc=5mA 005 | 02 025 { 0as v
Veo=15¥
lsource=200mA 126 125 v
Vou Outpul vokape (high) baoyrce= 100mA 130 | 133 1275 | 133 v
Vee=5V
Laource= 100mA ap | a2 275 | 33 v
torr Turm-off time® Voeser-Veo 05 | 20 05 | 20 ™
ta Rise time of oulput 100 | 200 100 | am0 s
™ Fall tme of output 100 | 200 100 | 300 ns
Discharge leakape aurent 70 | 100 20 | 100 nA
HOTES:

. Supply current when ol high typically TmA less.
Tested al V=5V and V=15V,

. Specified with trigger input high.

1

2

3. This will determing the max value of Ry HRa, for 15V operation, the max total R= 10MLL, and for 5¥ operation, the max. total R=3 4M(1
i Y

5

. Tme measured from a positive going mput pulse from O to 8.8xVe ¢ ino the threshold to the drop from high to low of the output. Trigger &
teed {0 threshoid.
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NE/SA/SES55/SESS5C

TYPICAL PERFORMAMNCE CHARACTERISTICS

Minimum Pulse Width

Required for Triggernng
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Timer NE/SA/SESS5/SESS5C

TYPICAL APPLICATIONS
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Timer NE/SA/SESSS/SESSSC
TYPICAL APPLICATIONS
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Figure 4. AC Coupling of the Trigger Pulse

Trigger Pulse Width Requirements and Time
Delays

Due o the nature of the irigger circuitry, the timer will trigger on the
negative going edge of the inpul puise. For the device 10 time ot
propedy, il is necessary that the trigger voltage level be retumed (o
some voltage grealer than one third of the supply before the ime out
period. This can be achieved by making eiher the ingger pulse
suficientty short of by AC soupling inlo the trigger. By AC couphng
the trigger, see Figure 1, a shol nepative going pulse is achieved
when the trigger signal goes o ground . AC coupling is most
frequently used in comjunction with a swikch of a signal that goes o
ground which infates the timing cycle. Should the wipger be held
low, without AC coupling, for a longer duration than the Eming cycte
the output will remain in a high state for the duration of the low
rgger signal, without regard to the theeshokd comparator state. This
is due to the predominance of Q5 on the base of Q.. controling
the state of the bi-stable Rip-flop. When the trigger signal then
retums to a high level, the output will fall mmediately. Thus, the
output signal will follow the Irigger signal in this case

Another conssderation is the “tm-ofl tmae”. This is the measurermen
of the amount of Bme required afler the threshold reaches 273 Vg
o bum the output kv To explan futher, Qy at the threshold npit
tums on after reaching 212 Ve, which then luims on Qg, which tums
on Q. Current from Qg wms on Q¢ whoch tams Q45 off. This
allovrs cwrrent from y» 1 tumn on Oy and Q4 to given an output
lowr. These steps cause the 2us max. delay as slated in the daa
sheet

Azo, a delay comparable o the tum-off time is the trigger release
time_ When the trigger i low( Oyq s on and nums on Gy which tums
on Qys. Oy tuns off O and aflows Q) ; to m on. This ums off
cumen| o Qzp and O, which results in outpud high. When the
wipger is refeased, O, and Oy shut off. Oy tums off. Qg lums on
and the circuit then follows the same path and tme delay explained
a5 “turn off pme”. This trgger release §me is very important in
designing the trigger pulse width 50 as nol to interfere with the
output signal as explained previously.
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