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POWER FACTOR CORRECTION CIRCUITS

USING - CLAMPED CURRENT CONTROL

Noppadol  Raksadee
Anan Poyoi
Dr. Chanin  Bunlaksananusuan Advisor

2005

Abstract

This thesis present active power factor correction circuit using a boost converter.
The control techniques under the study a clamped —current control. Design and contruction
of the prototype circuit are described. Test results shown the prototype circuit operate

satisfactorily and yields an improved power factor.
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éummary

EE CORES

Dimensions (mm).

Sy A B c o | Emige 00N
EE126/13 | 1261050 6.40+0.10 366£0.05 .  3.55$0.15 89 | 4651015 | 1.70
EE13/138 | 13.040.20 6.40+0.10 700£010 | 356+0.15 89 | 465:015 | 190
EE16/14K |  16.0£0.30 720£010 | 480:020 | 380£020 | 117 | 6201015
EE19/16K " |- 19.140.30, 795:015 | 500£020 | 455:+015 - |:142 | 6605010
EE19/16Z | 1931032 | 810:018 |  476£013 | 4761008 | 141°| 572:07:
EE22/20 7 | . 2204030 | 1024020 | 575:025 | 4256025 | 17.0° 4.7.70£0,2
25.8£0.40 9.6540.13 6.35:0.20 6481013 | 188 | 6.73+0.26
25.4+0.38 9.53+0.25 6351025 | 635:013 | 187 | 638:017 | 318 | JS
25.0£0.30 10240.20 6.40:030 | 640:030 | 182 | 665:015 | 3.5
.- 30.0+0.50 1324020 | . 10.7:0.30 1074030 | 195.| 8154015 | 500" s
' 30.0+0.50 1493025 | 690:030 | 690£020 | 195 |-:102:025, 7500
3461045 14.210.20 9274025 | 9274025 | 264.| 19901025 .| 438
\EE40/34B°" | 40.0:0.60 16.840.40 11.740.40 1175040 | 268 | 107:015 | 635
EE40/34K0| 4005050 | 1708030 | 107:030 | 1074030 | 274 | 103:030 | 600 | JS
'EE40/35A . | 408:055 16.640.25 12.4+0.30 125:030 | 286 | 1074028 | 585
EE40/44° | 401:060 | 223:030 11.740.40 1172040 | 273 |. 1524020 . | 605 | .=
| EEA2/4215W 4221080 2104020 - | 15.040.30 1201030 _| 295 | 1524040 - |" 603 | " U§:
EE42/42200 " 4223090 | 21.0£020 196:040. | 120:030 | 2957 | 1524040 - |'6.03 | JIS -
EE43/34 42.6+0.86 17.0£0.30 12.6£0.40 126+030 | 281 | 1051030 | 686
EE47/39A | 47.2:080 19.610.30 15.540.40 157:035 | 318 | 1241035 | 7.44
EE50/42K 50.010.70 21.3+0.30 14.610.40 146:040 | 342 | 1281030 | 750 | JS
EES5/55A 55.241.10 275+030 207:030 | 17.0:030 | 375 | 189:040 | 852 | JS
EES6/47A 56.6£0.65 23.6+0.30 18.740.45 188:025 | 381 | 1481035 | 9.02 |
EEB0/76 80.041.00 38.1£0.40 19.8£0.40 198£040 | 612 | 28.2:030° | 890

43
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o EER CORES
TYPE 3 TYPE 4
N T ] i Ei’
__j < wlf+ ——*%E[ § *E*j“ﬁ
] g N \
! ; — : -
B LI
R S e e
AT Amin. 1 (page)
A mm? [ {mm?) {rim?) la/pr.} (page} '
881 | 707 B | 728 , 0631 - | -
W2 M el Noas &0 - -
)i 7/ e N Ce ) - -
N/ T N s Gias i
“87.7. 85.7 1B 81.2 21.9 - ] =
-0.86800 - | 77.0 307.9C Je \J2 148 | 324 — |
~ 0.80887 859 | 695 | 5970 86.3 85 7\ | /S Bmpoion 29.4 - =
092727 | 763 | 707 | sat0 | 708 age \\O LT )75, ] 23 —
047976 ' 120 | 574 | eas0 | 113 1 o hos s 353 = —
RS 63188 121702763 [Te2t0 | 120 T ) € 158 45.8 — -
145, 90 | 7670 | . ots 916 c | 188 | 380 30 —
9930 100 100 ¢ | g | s27 31 a1 !
17300 181 181 c | 183
0.74141 11600 | 123 123 ¢ | 259
0.75038 %00 | N3N A r~at: | 277 .
0.64353 | . 972 | 14800 . 135 139 c o 249 :
266471 :183 7 “96.3 | 17600 1 1871 179 B} 247
057274 | 173 ¢ 30 ] 171001 170 165 B | 281 .
12/4 048286 | 202 | 973 | 19600 189+ 189 C | 213
W28 046850 | 233 | 109 | 25800 235 | 231 g | 282
4d/45 °| 059208 [ st00 | 17a 173 B | 304
45/38 < | -0 81323 .- |, S|A62004 0 181 | 170 L) 223
‘254 ;] 25300 | <254 B 297 -
24300 | 21 C-|ara ]
242 | 134 | 32500 L | a9 |
035469 | 255 | 904 | 23100 252 257 C | 252
038039 | 334 | 127 a2400 | 334 —;133_1:—_“8“ 410
039587 | 403 | 160 | 64300 394 394 cC | 792
Minimum cross sectional area

B; Back area

C; Center leg area

L; Side leg area
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Summary | | EER CORES

TYPE1 , TYPE 2

Dimensions {mm) =+ f e eneral

Shape code | Type - Tl T B = T D] Emine | EEZE 90 Hnom, St"=‘f1dard
EER09/05 | 1. 93:020 | 230:010 | 5054015 | 3.35+0.5 7.7 16:010 | 070 |
EER‘I“I_IOE 1 1084020 | 245:010 | 590400 | 4104015 8.7 1.640.10 1
EER19/24 | 2 | 192:040 | 121£015 | 5604030 | 560:030 | 136 8.9+0.20 “

" EER26/33° | 2 26.2+0.40 16.3:020 | 7.2050.30 | 720:030 {1967 |7 1281020 | 310 |
EER28/20 | 3 | 2804040 | 10.1+025 | 119:030 | 8505020 | 204" |- 66:0205] 360 |
EER28/34 | 1 | 2863050 | 169:025 | 11.4+030 | 980020 | 21.2-|.1264030 { 340 |
EER29/30 | 3 | 29.3+040 . 1464030 | 11.9:030 8304020 | 216 | 11.0:020 | 360
EER29/32 | 1 298:0.80 | 158+020 | 9504030 | 9.50:030 | 220 | 1104030 | 356 . ETD29
EER30/26 | 1 | 3014060  132:0.35 | 12040.25 12.04025 | 200 831030 | 476
EER33/33 | 3 33.04030 | 16.7+0.35 13.0+0.20 105+020 | 234 |- 120:020 |-a5 | .
EER34/35 | 1 3424080 | 17.3£0.20 1082030 | 1084030 | 256 | '121#030: | 395 | ETD34
EER35/41 | 1 | 350:050 | 207+030 | 113:025 | 113025 | 266 |~ 1474030 | 443 |- -JiS
EER38/44 - | 1 3752050 | 220+020 | 152+025 1521025 | 265 | 1551020 | 525 |
EER39/40 | 1 3914090 . 198020 | 1251030 1254030 | 293 | 146040 | 450 ' ETD39
- EER39/45 | 1 39.0£040 | 2274020 | 12.8+025 1284025 | 286 | 1711020 | 500 | JIS

CEER40/45 | 1 | 400:070 | 224+030 | 133:030 | 1332030 | 288:|. 1542030 ‘| 526 | "uIS
EER42/42 | 1 4204050 | 21.2+020 1524025 | 1524025 | 305 ] 153#030 | 550 |+ JS
EER42/43 | 1 4224080 | 2164020 | 147+030 | 1474030 | 304 | 1604040 | 558 '
EER42/45 | 1 4201060 | 22.4+0.20 15.5:0.25 1554026 | 294 | 1642030 | 615
EER42/49 | 1 4204050 = 2474020 | 18.6:040 173+026 | 31.8 | 188+030 | 485
EER44/45 | 1 4401100 | 2233020 | 14.9+0.30 149:030 | 325 | 165:040 | 535 | ETD4d
EER45/38 | 2 | 44.0t050 | 193020 | 152:025 | 1524025 | 310 | 1331020 | 6.00
EER48/41 | 1 | 48.0£1.00 | 206+060 | 2094040 | 1804030 | 37.2 | 1504030 | 5.10
EER49/49 | 1 4874110 | 2474020 | 16.41030 1641030 | 361 | 1811040 | 585 | ETD49
EER49/62 | 1 43.0£050 | 31.240.30 17.240.25 1724025 | 364 | 227:0.20 | 6.00 s
EER53/37 | 1 535£1.00 | 183£020 | 17.940.40 17.9+0.40 | 398 | 111:030 | 643
EERS5/57 | 4 | 550050 | 2841040 | 2474040 206030 | 41.7 | 190+030 | 640
EERBO/65 | 2 | 80.01080 | 3251040 | 2004050 240£050 | 59.2 | 2204030 | 100
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Summary

EE CORES

1 ;
o T .

—._‘ -
IR A Dimensions (mrm) : g . - | General”
Shape code A B c D Emin. |~ F 27}y | standard
EE126/13 | 1261050 6.40+0.10 3.55+0.15 3.5540.15 8.9 4.65+0.15 1.70
EE13/138 | 130+020 6.40+0.10 7.00£0.10 3.55+0.15 89 | 465:015 190
EE16/14K 16.0+0.30 7.2040.10 4805020 3801020 | M7 | 5204015 | 200 | 4S
EE19/16K - | © 19.1+0.30 7.9540.15 5.0040.20 455015 | 142 | 5604010 | 230 | Js i
EE19/162 | . 193:0.32 8.10£0.18 | 4761013 4761008 | 141§ 572:013 | | 238 |
EE22/20 . | 2204030 1024020 | - 5.7540.25 4254025 | 17.0 |  7.70£020 | 225
EE25/19A° |  25.8+0.40 9.65+0.13 6.3540.20 6.48+0.13 18.8 6.7310.25 3.30
EE25/18Z 25.410.38 9.5310.25 6.35:0.25 6354013 | 187 | 638+017 | 318 IS
EE25/20 | 2504030 10.240.20 6.40£0.30 6.404030 | 182 | 665¢015 | 3.25
EE30/26K "1 30.0+0:50 13.240.20 10.740.30 107:030 | 195 | 815:015 | 500 | JiS
EE30/30 11| " 30.040.50 1494025 | 690:030 | 6.90£0.20 195 | 1024025 | 500 |..
EE34728A - |  346+045 1424020 |- 9274025 9274025 | 254 { 9901025 . | 438
EE40/34B " |  40.0+0.60 16.840.40 1.740.40 117:040 | 268 | 107:015 | 635
EE40/3K . |  40.0+0.50 17.0+0.30 10.7+0.30 1074030 | 274 | 103x030 | 6.00 Js
EE40/35A 40.8+0.55 16.6£0.25 12.4£0.30 1254030 | 286 | 1074028 | 585
EE40/44 . 4014060 22.3+0.30 11.7+0.40 11.7£0.40 273 |. 1521020 . | 6.05.
EE42/42-15W  42.2+0.90 21.040.20 15.040.30 120030 | 295 | 1524040 | 603 | JiS
EE42/42-20M - 42.2+0.90 21.0£0.20 19.6+0.40 120+030 | 295 | 152:040 ' | 603 | - JIS
EE43/34 4261085 17.0£0.30 12.6+0.40 1261030 | 28.1 1054030 | 686
EE47/39A 47.20.60 19.6+0.30 15.54+0.40 1571035 | 318 | 1244035 | 7.44
EES0/42K 50.0£0.70 2134030 14.6+0.40 1461040 | 342 | 1284030 | 7.50 Jis
EES6/55A 56.241.10 2751030 20.7+0.30 170:030 | 375 | 189:040 | 852 JiS
EES6/47A 56.6+0.65 236£0.30 18.740.45 1884025 | 38.1 148035 | 9.02
EEBO/76 80.0+1.00 38.1+0.40 19.8+0.40 19.840.40 61.2 2821030 | 890
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MUR1510, MUR1515,
MUR1520, MUR1540,
MUR1560

SWITCHMODE™
Power Rectifiers

This series is designed for use in switching power supplies, inverters
and as free wheeling diodes, these state—of-the—art devices have the
following features:

Features

& Ultrafast 35 and 60 Nanosecond Recovery Time

¢ [75°C Operating Junctien Temperature

* Popular TO-220 Package

® High Voltage Capability to 600 Volts

Low Forward Drop

Low Leakage Specified @ 150°C Case Temperature

Pb-Free Packages are Available®

Mechanical Characteristics
® (ase: 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

“For additional information on our Pb-Free strategy and soldering details, please
downioad the QN Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.

B B e R it e e P [REEStEy
© Semiconductor Components industries, LLC, 2004 1

December, 2004 - Rev. 3

Current Derating Specified @ Both Case and Ambient Temperatures

ON Soemiconductor”

http:/fonsemi.com

ULTRAFAST
RECTIFIERS
15 AMPERES, 100-600 VOLTS

TO-220AC
CASE 2218
PLASTIC

MARKING DIAGRAM

O

AYWW
U16xx
KA
A = Assembly Locarion
Y = Year

WW = Wark Week

U15 = Device Code

XX =10, 15, 20,40 or 60
KA = Location Code

ORDERING INFORMATION
See detailed ordering and shipping information in the package
dimensions section on page 2 of this data sheet.

"""""" Pﬁg\ication Order Nurnber
MUR1520/D
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MUR1510, MUR1515, MUR1520, MUR1540, MUR1560

MAXIMUM RATINGS

MUR
Rating Symbol | 1510 | 1515 | 1520 | 1540 1560 Unit

Peak Repetitive Revarse Valtage VRRM 100 150 200 400 600 v

Working Peak Reverse Voltage VawM

DC Blocking Voltage Vg
Average Rectified Forward Current (Rated Vg) IFiavy 16 @ Tg = 160°C 15 @ Tg =145°C
Peak Rectfied Forward Cument (Rated Vg, Square Wave, 20 kHz) lFRM 30 @ T = 150°C 30 @ Te=145C
Nonrepetitive Peak Surge Current {Surge applied at rated load lEgm 200 150

conditions halfwave, single phase, 60 Hz)
Qperating Junction Temperature and Ty Tsig -65to +175 °C

Sterage Temperature Range

Maximum ratings are those values beyond which device damage can occour. Maximum ratings applied to the device are individual stress limit
values {not normal operating conditions) and are not valid simultaneously. If these limits are exceeded, device functional operation & not implied,

damage may occur and reliahility may be affected.

THERMAL CHARACTERISTICS

Maximum Thermal Resistance, Junction—to-Case | Ruic | 1.5 T |
ELECTRICAL CHARACTERISTICS
Maximum Instantanecus Forward Veltage (Note 1) VE Vv
(i = 15 Amps, T = 150°C) 0.85 1.12 1.20
(ir =15 Amps, T = 25°C) 1.05 1.25 1.50
Maximum Instantanecus Reversa Current (Note 1) in A
{Rated dc Voltage, T = 150°C) 500 500 1000
{Rated dc Violtage, T = 25°C) 10 10 10
Maximum Reverse Recovery Time trr 35 60 ns
{Ig = 1.0 Amp, di/dt = 50 Amps/jps)
1. Pulse Test: Pufse Width = 300 ps, Duty Cycle < 2.0%.
ORDERING INFORMATION
Device Package Shipping’
MUR1510 TO-220 50 Units / Rail
MUR1510G TO-220 50 Units / Rail
{Pb—-Frae)
MUR1515 TO-220 50 Units / Rall
MUR1520 TO-220 50 Units / Rall
MUR1520G T0-220 50 Units / Rall
{Pb-Free)
MUR1540 TO-220 50 Units / Rail
MUR 154056 TO-220 50 Units / Rail
(Pb-Free)
MUR1560 TO-220 50 Units / Rail
MUR1560G TO-220 50 Units / Rai
(Pb-Free)

tFor information on tapa and reel specifications, including part crientation and tape sizes, please refer to our Tape and Reel Packaging

Spacifications Brochure, BRD8311/D.

2



iF, INSTANTANEOUS FORWARD GURRENT (AMPS)
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PACKAGE DIMENSIONS

TO-220 TWO-LEAD
CASE 2218-04
ISSUED

""""" http:/fonsemi.com
T

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1582,
2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
| D | wN [ max 1N ] max
A | 0595 | 0590 | 1511 | 16.75
B | 0380 | 0405 | 965 | 1029 |
C {0160 | 0190 | 406 | 482
0 [ 0o2s | 0035 | o064 | g89
F | 0142 | 0147 | 36t | 3.7
G | 0490 | o2t0 | 83 [ 55
B| 0010 [ ot30 | 278 | 300
4 | oos [ 0026 | 046 [ 064
K | 0.500 | o562 | 1290 | 1427
b | 0.045 | OB | 12 | 152
0 | 0100 | 0420 | 256 | 304
R | co080 | odta | 204 | 279
8 | o045 [ 0055 | 144 | 199
T | 0235 | 0255 | 597 1 648
u_| 0000 | poso [oooo I 127
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Philips Semiconductors

PowerMOS transistors
Avalanche energy rated

FEATURES

SYMBOL

Product specification

IRFP460

QUICK REFERENCE DATA

« Repetitive Avalanche Rated

« Fast switching

+ Stable off-state characteristics

» High thermal cycling performance
» Low thermal resistance

Vpss = 500 V
I, =20 A

GENERAL DESCRIPTION PINNING S0T429 (TO247)
N-channel, enhancement mode PIN DESCRIPTION

field-effect power transistar,

intended for use in off-line switched 1 gate

mode power supplies, T.V. and

computer monitor power supplies, 2 drain

d.c.tod.c. converters, motor control
circuits and general purpose
switching applications.

The IRFP460 is supplied in the
S0T428 (TO247) conventional
leaded package.

tab

3 source

drain

LIMITING VALUES

Limiting values in accordance with the Absolute Maximum System (IEC 134)

SYMBOL [PARAMETER CONDITIONS MIN. MAX. UNIT
Viss Drain-source voltage T,=25'Cto 150°C 2 500 vV
ot Drain-gate voltage T, =25 "C to 150°C; R = 20 ka2 : 500 v
Vs Gate-source voltage - +30 v
Io Continuous drain current T = 25 °C; Vg =10V - 20 A
T = 100°C; Vg = 10V - 12.4 A
Y Puised drain current T, =25°C - 80 A
o Total dissipation T..=25"C - 250 W
T Tayg OCperating junction and -55 150 C
storage temperature range
AVALANCHE ENERGY LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Eqs Non-repetitive avalanche Unclamped inductive load, |, =20 A; - 1300 m.J
energy t, = 0.2 ms; T, prior to avalanche = 25°C;
Voo €50 V; Rgg =504 Vg =10V
Ean Repetitive avalanche energy' [t = 20 Ajt, = 2.5 ps; T, prior to - 32 mdJ
avalanche = 25°C; Rgg = 50 {3; Vs = 10V
las, lar Repetitive and non-repetitive - 20 A
avalanche current
1 pulse width and repetition rate limited by T, max.
September 1999 1 Rev 1.000



Philips Semiconductors

Product specification

PowerMOS transistors IRFP460
Avalanche energy rated
THERMAL RESISTANCES
SYMBOL | PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Riiow Thermal resistance junction - - 0.5 | KW
to mounting base
R Thermal resistance junction |S0OT429 package, in free air - 45 - KA
to ambient
ELECTRICAL CHARACTERISTICS
T, = 25 'C uniess otherwise specified
SYMBCL |[PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
Varppss | Drain-source breakdown Vs =0V, I =0.25mA 500 - - v
voltage
AV gripss /| Drain-source breakdown Vs = Vas b = 0.25 mA - 0.1 “ %/K
AT, voltage temperature
coefficient
Rosion) Drain-source on resistance |V =10V, 1;=10A - 0.2 | 0.27 Q
GsTo) Gate threshold voltage Vps = Vas; 15 = 0.25 mA 2.0 3.0 4.0 V
Oss Forward transconductance |V =30 V;I;= 10 A 13 18 - 5
[ Drain-source leakage current |Vpg = 500 V; Vg, =0 V - 2 50 LA
Vs =400 V; Vs =0V T,= 125 °C - 100 | 1000 | uA
less Gate-source leakage current |V =230V, Vs =0V - 10 200 | nA
Qg Total gate charge [p=20 A; V=400 V; Vg =10V - 147 | 190 | nC
Q. Gate-saurce charge - 12 18 nC
Qg Gate-drain {Miller) charge - 78 100 | nC
Laian) Turn-on delay time Voo =250 V; Ry =12 - 23 - ns
t Turn-on rise time R;=3910Q - 72 - ns
taiom Turn-off delay time - 150 - ns
t; Turn-off fall time - 75 - ns
Ly Internal drain inductance Measured from tab to centre of die - 35 - nH
Ly Internal drain inductance Measured from drain lead to centre of die - 4.5 - nH
Le Internal scurce inductance | Measured from source lead to source - 7.5 - nH
bond pad
Cis Input capacitance Ve =0V Vs =25V, f=1 MHz - 3000 - pF
Coss Output capacitance - 480 - pF
Cre Feedback capacitance - 270 - pF
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS
T, = 25 "C unless otherwise specified
SYMBOL | PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
I Continuous source current Tos =25°C - - 20 A
{body diode)
|- Pulsed source current (body {T,, =25°C - - 80 A
diode)
Veo Diode forward voltage ls =20 A; V=0V - - 15 vV
i, Reverse recovery time Is =20 A; Vg5 =0V, difdt = 100 Alus - 800 - ns
. Reverse recovery charge - 15 - pc
September 1999 2 Rev 1.000
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IRFP460

Philips Semicenductors

PowerMOS transistors
Avalanche energy rated
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Fig.1. Normalised power dissipation. Fig.4. Transient thermal impedancs.
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Fig.2. Normalised continuous drain current.

Fig.5. Typical output characteristics.
D% = 100-{/15 45« = (T ) conditions: Vg = 10 V

Iy = f(V): parameter Vg

Drain-Source On Reslstance, RDS(nn) {Ohms) PHW20NS0E

Peak Pulsed Draln Current, IDM (A PHWZUNSOE 0.5
100 ot S W 5 “avfaav | aev 1l Ti=ksc
10 s> [| 84V 4.8V 5V
} { — 0.45 T t
B ¥
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Drain-Source Voltage, VDS {V]

Fig.3. Safe operating area. T,,, =25 C
Ip & Ipy = f(Vps), Iow Single pulse; parameter t,

6 8 0 12
Drain Cutrent, D (A)

Fig.6. Typical on-state resistance.
Risions = f{lp); parameter Vi
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Fig.7. Typical transfer characteristics. Fig.10. Gate threshold voltage.
I = (V). parameter T, Vissiray = f(T)); conditions: I, = 0.25 mA; Ve = Vg
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Fig. 11. Sub-threshold drain current.
’D - f(vas); Cond”flons_' 7:' = 25 uC,' VDS - VGS
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Fig.9. Normalised drain-source on-state resistance.
a= RDS(ON)/RDS(ON)Z‘ﬁ Kolad f('!]),' I =10A Vg =10V
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Fig.12. Typical capacitances, Cy,, C.o Crse
C = f{Vpg); conditions: Vge =0V, f=1TMHz
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Gate-source voltage, VGS (V) PHW20NSOE
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Fig.13. Typical turn-on gate-charge characteristics.
Vs = Q) parameter Vi,
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Fig.16. Source-Drain diode characteristic.
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MECHANICAL DATA

Plastle single-ended through-hole package; heatsink mounted; 1 mounting hcle; 3-lead T0-247 S0T429

|

o -y |q-

-y ey

+| |-—[:

DIMENSIONS {mm ars the original dimansicns)

uun‘ a | a | b | by [ by | e ‘ D ‘ Efa |t | @ fa R | s fw v
: i R et . - -
[ mm 53 19 12 G 22 12 0.9 21 16 5.45 16 4.0 a7 fﬁ i 53 ‘ 35 | 18 04 16.7 5.1 177
PP a4z 17 |08 s | za |06 | 2| 15 15 |38 [ 33 zal [ 33 |71 s3] 4 |13
Nota
1 Tinning of lerminals are unconrollad within zene L.
REFERENCES :
OUTLINE | _ IR, '~ - EUROPEAN ISSUE DATE
YERSION \ec JEDEC Elad PRCJECTION
-S8-G4-DF
soTaze 10247 == @ 95.08-04

Fig.19. 507429, pin 2 connected to mounting base

Notes

1. Observe the general handling precautions for electrostatic-discharge sensitive devices (ESDs) to prevent
damage to MOS gate oxide.

2. Refer to mounting instructions for SOT429 envelope.

3. Epoxy meets ULS4 VO at 1/8".
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DEFINITIONS

Data sheet status

Objective specification | This data sheet contains target or goal specifications for product development.
Preliminary specification | This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values are given in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and
operation of the device at these or at any other conditions above those given in the Characteristics sections of
this specification is not implied. Exposure to limiting values for extended pericds may affect device reliability.

Application information
Where application information is given, it is advisory and does not form part of the specification.
© Philips Electronics N.V. 1992

All rights are reserved. Reproduction in whole or in part is prohibited without the prior written consent of the
copyright owner.

The information presented in this document does not form part of any quotation or contract, it is believed to be
accurate and reliable and may be changed without notice. No liability will be accepted by the publisher for any
consequence of its use. Publication thereof does not convey nor imply any license under patent or other
industrial or intellectual property rights.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices or systems where malfunction of these
products can be reasonably expected to result in persenat injury. Philips customers using or selling these products
for use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting
from such improper use or sale.

September 1999 7 Rev 1.000
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UC3842/UC3843/UC3844/UC3845

SMPS Controller

Features

« Low Start up Current

+ Maximum Duty Clamp

« UVLO With Hysteresis

+ Operating Frequency up to 300KHz

Internal Block Diagram

Description

The UC3842/UC3843/UC3844/UJC3845 are fixed
frequencycurrent-made PWM contraller. They are specially
designed for Off-Line and DC to DC eonverter applications
with minimum external components. These integrated
circuits feature a trimmed oscillator for precise duty cyele
control, a temperature compensated reference, high gain
error amplifier, current sensing comparator and a high
current wiempele cutput Jor driving a Power MOSFET. The
UC3842 and UC3844 have UVLO thresholds of 16V {on)
and 10V (of1). The UC3843 and UC3845 are 8.5V(on) and
7.9V (off), The UC3842 and UC3843 can operate within
100% duty cycle. The UUC3844 and UC3843 can operate
with 50% duty cyvcle.

8-50P

8-DIP

¥og {12)

v
b % 9 v BET/
Ons <l

GND

UV.LO.

| INTERNAL I | I
Bias | |

COMP (1)
1

CUPRENT SENEE (5)

PWA VG (11)

QUTPUT (1%

3
Ay, m

] OSCILLATOR I

PWA GND t8)

© o escaron

*NORMALLY 8DIP/8SOP PIN NO.
* () 1S 14S0P PINNO.

* TAGGLE FLIP FLOP USED ONLY IN UC3844, UC3845

Rev, 1.0.1

©2002 Fairchild Semiconductor Corporation



UC3842/UC3843/UC3844/UC3845

Absolute Maximum Ratings

Parameter Symbeol Value Unit
Supply Voltage vce 30 v
Output Current o] +1 A
Analog Inputs {Pin 2.3} V(ANA} -0.3106.3 v
Error Amp Qutput Sink Current ISINK (E.A) 10 mA
Power Dissipation at Ta<25°C (8DIP} Pp{Note1,2) 1200 mw
Power Dissipation at Ta<25°C (8S0OP) PD{Note1,2) 480 m\
Power Dissipation at Ta<25°C (1450P) PD{Note1,2) 680 mwW
Storage Temperature Range TsTG -85 ~ +150 °C
Lead Temperature {Scldering, 10sec) TLEAD +300 °C
Note:
1. Board Thickness t.6mm, Board Dimension 76.2mm x114.3mm, {Reference EIA / JSED51-3, 51-7}
2. Do not exceeed Pp and SOA (Safe Operation Area)
Power Dissipation Curve
1200 |
\ -3
e ximm_ {BDII
% 1000 ~\< :
Z 900 .
E 800 : 1450P
2 70 i ././ ~ ‘
E 500 e.g.ﬂ = - _\\
g 500 ¢ i \\ \
& 400 — T <IN
s L ——— N
] i0 20 30 46 50 &0 7O B0 490 100 110 120 130 140 15D
AMBIENT TEMPERATURE ()
Thermal Data
| Characteristic Symbol 8-DIP 8-SOP 14-50P Unit
[ Thermal Resistance Junction-ambient | Rthj-amb(MAX} 100 265 180 “CAW
Pin Array
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UC3842/UC3843/UC3844/UC3845

Electrical Characteristics
(Voco=15V, RT=10k€, CT=3.3nF, TA= 0°C to +70°C, unless otherwise specified)

Parameter | Symbol Ceonditions ] Min. | Typ. [ Max. ' Unit
REFERENCE SECTION
Reference Output Voltage VREF TJ =25°C, iREF = TmA 490 | 500 | 510 Vv
Line Regulation AVREF 12V s Vg €25V - 6 20 myv
Load Regulation AVREF 1mA < IREF £ 20mA - 6 25 my
Short Circuit Output Current Isc Ta = 25°C - -100 | -180 mA
OSCILLATOR SECTION
Oscillation Frequency f Ty=25°C 47 52 57 kHz
Cﬁg‘;‘?cy Change with AfAVES | 12V < Ve < 25v - oos | 1 %
Oscillator Amplitude VOsc - - 1.6 - Vp-p
| ERROR AMPLIFIER SECTION
Input Bias Current [BIAS - - 0.1 -2 HA
Input Voltage VIEE>A) | Vpin1 = 2.5V 242 | 250 | 2.58 v
Open Loop Voltage Gain GvO 2V <V <4V (Note3) 65 90 - dB
Pewer Supply Rejecticn Ratio {  PSRR 12V g Voo < 25V (Noted) 60 70 - dB
Output Sink Current ISINK Vpin2 = 2.7V, VMpin1 = 1.1V 2 7 & mA
Output Source Current ISOURCE | Vpin2 = 2.3V, Vpin1 = 3V 086 | 10 - mA
High Output Voltage VOH Vpinz = 2.3V, RL = 15kQ to GND ] B - vV
Low Qutput Voltage VoL Vpin2z = 2.7V, RL= 16k to Fin 8 - 0.8 1.1 v
CURRENT SENSE SECTION
Gain Gy (Note 1 & 2) 2.85 3 315 | VIV
Maximum Input Signal VIIMAX) Vpin1 = 8V(Note 1) 0.8 1 1.1 V
Power Supply Rejection Ratic PSRR 12V = Ve < 25V {Note 1.3} - 70 - d8
Input Bias Current BIAS 3 - -3 -10 LA
OUTPUT SECTION
Low Output Voltage var ISINK = 20mA - 008 | 04 v
ISINK = 20CmA - 1.4 2.2 v
High Cutput Voltage Vol ISOURCE = 20mA 13 13.5 - v
ISOURCE = 200mA 12 13.0 - v
Rise Time i iR TJ=25°C, CL= 1nF {Note 3} - 45 150 ns
Fail Time ; tE TJ=25°C, CL= 1nF (Note 3} - 35 150 ns
UNDER-VOLTAGE LOCKOUT SECTION
Start Threshold VTH(ST) UC3842/UC3844 145 | 160 | 175 V
LIC3843/UC3845 7.8 8.4 9.0 V
Min. Operating Voltage VOPRIMIN) UC3842/UC3844 8.5 10.0 | 115 v
(After Turn On) UC2843/UC3844 7.0 76 | 82 v




UC3842/UC3IB43/UC3IB44/UCIE45

Electrical Characteristics (Continued)
(Vee=15V, RT=10kQ. CT=3.3nF, Ta= 0°C to +70°C, unless otherwise specified)

Parameter [ Symbol Conditions 1 Min. \ Typ. ] Max. ‘ Unit
PWM SECTION
D(Max} UC3842/UC3843 95 97 100 %
Max. Duty Cycle ;
D(Max) UC3844/UC3845 47 48 50 Ya
Min. Duty Cycle D{MING - - - 0 %
TOTAL STANDBY CURRENT
Start-Up Current isT - - 045 1 mA
Operating Supply Current Icc(oPRr) | Vpind=Vpin2=ON - 14 17 mA
Zener Voltage vz Icc = 25mA 30 38 - v
Adjust Voo above the start threshould before setting at 15V
Note:
1. Parameter measured at Irip point of latch
2. Gain defined as:
AVing
A= B 0<Vpin3 <0.8V
éV;;ul'\'(::‘
3. These parameters, although guaranteed, are nat 100 tested in production.
—20
E 3
47K ‘@T_O
L3l
E/A 1K
ADJUST
L W
{sense A
& Ve QuTPUT

Figure 1. Qpen Loop Test Circuit

High peak currents associated with capacitive loads necessitate careful grounding techniques Timing and bypass capacitors
should be connected close to pin § in a single point ground. The transistor and SkQ potentiometer are used to sample the
oscillater waveform and apply an adjustable ramp to pin 3.




LUC3842/UC3IB43/UC3IB44/UCIBAS
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Figure 2. Under Voltage Lockout

Vo Vo

Voo

During Under-Voltage Lock-Out, the output driver is biased to a high impedance state. Pin 6 should be shuated to ground with
a bleeder resistor to prevent activaling the power swilch with output leakage cutrent.

Figure 3. Error Amp Configuration

Errof amp Car sourca of Bink up 1o 0.5ma

SENSE

0 5ma

CURRENT

2R

-

v

CURRENT
SENSE
COMPARATOR

Figure 4. Current Sense Circuit

Peak current (18) is determined by the formula;
_1.0v
IS(MAX)= ==
S

A small RC filter may be required to suppress switch transients,




UC3842/UCIB43/UCIB44/UCIB45
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Figure 5. Oscillator Waveforms and Maximum Duty Cycle

Oscillator timing capacitor, CT. is charged by VREF through RT and discharged by an internal current source. During the
discharge time, the internal clock signal bianks the cutput to the low state. Seleetion of RT and CT therefore determines both
oscillator frequency and maximum duty cycle. Charge and discharge times are determined by the formulas:
.= 0.85RTCT
0.0083R;-2.7
to= RrCylf 0.0063R; 4 )

Frequency. then, is: ={le + 1q)7!

ForRT »5KQ.f= R1-3
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Figure 6. Oscillator Dead Time & Frequency Figure 7. Timing Resistance vs Frequency

(Deadtime vs CT RT = 3kQ)
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Figure 8. Shutdown Technigues




UC3842/UCIB43/UC3IB44/UCIBAS

Shutdown of the UC3842 can be accomplished by two methads; cither raise pin 3 above 1V or pull pin 1 below a voltage two
diode drops above ground. Either method causes the output of the PWM cemparator ta be high (refer to block diagram). The
PWM latch is reset dominant so that the output will remain low until the next clock cycle after the shutdown condition al pins
1 andior 3 is removed. In one example, an externally latched shutdown may be accomplished by adding an SCR which will be
reset by eyeling Voe below the lawer UVLO thresheld. At this point the reference turns off, allowing the SCR to reset.

ANCY

UC3842/UC3843

l taenaE

FAsensE

Figure 9. Slope Compensation

A fraction of the pscillator ramp can be resistively sumined with the current sense signal to provide slope compensation for
converlers tequiring duty eveles over 50%. Note that capacitor, CT, furms a filter with R2 to suppress the leading edge switch
spikes.
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UC3842/UC3I843/UC3844/UC3845

Mechanical Dimensions

Package
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UC3842/UC3843/UC3B44/UCIBAS

Mechanical Dimensions (Continued)
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UC3842/UC3843/UC3844/UCIB45

Mechanical Dimensions (Continued)
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UC3B842/UC3843/UC3844/UC3845

Ordering Information

Product Number

Package

Operating Temperature

UC3842N

UC3843N

UC3844N

UC3845N

8-CIP

UC38420C1

UC3843D1

uc3844D1

UC3845D1

8-50P

ucsa4zD

uc3ae43ab

UC3844D

uc3845D

14-SOP

0~+70°C

11



UC3842/UC3843/UC3844/LUC3845

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TQ IMPROVE RELIABILITY, FUNCTION OR DESIGN, FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER
DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPCRT DEVICES
OR SYSTEMS WITHCUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices ar systems 2. Acritical component in any component of a life suppart
which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or {b) suppen or sustain life, and (c) whaose failure to reasonably expected to cause the failure of the life suppont
perform when properly used in accerdance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonahly expected to result in a significant injury of the
user

www . fairchildsemi.com

2/19/02 0.0m Q01
Slock#0 Sxxxonox
& 2002 Fairchild Semiconductor Corporation
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