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ABSTRACT

This thesis present design of one switch forward converter with a winding
reset. Converter’s principle of operation, circuit analysis, circuit design and prototype
development are described. Test result on efficiency and output voltage regulation
of the prototype converter are reported and maintain its size for applying in other

Case.
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wnutaslest EE42
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3.0.2 FUIUAIALIARANER Dy WALEIEA Drna Y3 Ind

w &

aansovnAA A LoAalnn el

v, D[%JVM
Nl

4 5

Dya = e — = = 0294
nY, max 0.05%340

D, = Ve : =0%397
onV, am  0.05x280

] 1 ar A o
3.2.3 ATUIUNAIAILUULIU

s

#unsavnen L il
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Wenduntieni1 L= 70 pH fauwdlsathaalasldunumeslsyi ETDag

WUMGLHUNBILAT 391U 13 SOU

3.2.4 Anauriiiulseq

v as

a@unsaman C lasatl

> I/o (I > Dmin )
My 8L
/.5 (1-0.294)

0.01 8x(100x10° x70x10"*

>12.607 uF

3.2.5 ATUIUAN ERS

Av,

ESR <

< 0.05Q

P 0 wa & Y 3 a 1 do v ' 1o
wioldlWiuiavesussiuardnaiuifidvun mrugluiasdosdidunniag
Annalld Judendaifiuuseq C = 300pF Tnemsidafuusegliniiiaaugni1004F

wazdlA ESR winu 0.049 Q $1u7u 3 fandeauuiuagléen ESR suwindy 0.016 Q
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3.2.6 SIU5LDBANDS

1995AUBUUNESIISIRaUIBTmas LUUIeRTHB SRR UIB S MBS LULYARIASIEN
29939n98nwUUIATULTINUBUNANTEUARAY (Vi) ac) 220V£10% S0Hz WIIFUDIANAGN
' P
mupulviiAah 5V Taeld IC UC3825 uag Buffer CDA050

AC +
* Vinoe _|
310V

AC =

D,y = U4R00(800V, 4A)
DI, D2=STPS3045CT(45V,15A)
M = IRFPES0(800V,7.8A)

1 } o :
sllfbe i L ¥ RS
X NssisTIkQ  LZDI2V TO M '3 UC382s
v 16
. R,2 - g%0
e 8 &1 i) ;I;wu.F
Al i

PGND 10

Vin, AC=198-242V
50Hz

(n)

8 Winding Reset Forward converter /

P v & a & ¢ al a
JUT 3.1 1993funuUreNIIioiisnnsunesinesuuunaInian (n) Schematic

() Mwane
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In#1 (Electrical  Specification) Falsiifianadmsunisldaunazanudeenis uwasing
I dawuvaindia dosdiaruanunsalunisinwmsedvussiulniwe dnalid
ArwaInInlunsrevdusIensUAsuLUa IR U WA uazdsyansamluntsiany

1 U = & 5 1 £ P P
vowmasiglwiuuuaing nsweaesiuazjudiuluiinuainsonuiiauely

4.1 ArmaEnsalumIinysEAuLTIA e ANe

o @i ) ¢ € ac 1 s o o
M13WT 4.1 nan1sinAussiuliineriwsvensasesisareunesne suuuunaniidn

IO 24 4A 6A 8A 104
Vi = 280V 4, 5008 | 5001 | 4993 | asra | a977
Vi =311 4 5008, //809114.993-} 29851 2 578
Voo = 342V, 5008 /15001 {a592- /7 al985 | 4978

nan1sinAssiulii e winaveesHosiisanaunesinesuuuvnaindidni
wsatuBunALAZNITIalVanAe uandlunsnd 4.1 szdiuinesesisaneunefines
wuuemaTdniimainwussfuednaiineaunns Insilenssudlnaniiuiuaindmgn
(I, = 2A) flarngsan (I, = 10A) wsiueWnAverasHESIfaRoUBfIneSuuLIAaIATIdN
Anad 0.03V (5.008V- 4.978V)
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4.2 Yszdiunvsuadunm

CHI=10mV
oc 11

g

zﬂ'ﬁ 4.1 ﬂé‘ummﬁﬁunmﬁ Vin, ac = 220V, Iy = 10A (Uu x: 5ps/div y : 0.5A /div)

WaE ly= 1A (@79 x : 5ps/div y = 0.1A /div)

Han1sInguAGuNTERadune i, lunsdvenisavesisanauneiineiivuunaie’
= . as a 4 ° =2 a % 2/ ar
i s i, wwluaundsanaindvgminszua Sauinannszud i, Iadeunduuimia

dunalutistidvunumian Tasvsiildisudadianignszualvansian

as = o s
4.3 ATLANIVULIUIND ']9]7!91

CHI=10mv ‘ Sus/div
bC 1 : I (Sus7div)

JUA 4.2 ABunssuafumieniiL 9 Vi, s = 220V ua |, = 10A (Ul x : Sps/div y -
2A /div) wag I = 1A (@24 x : 5ps/divy : 2A /div)

s d‘ s s; o . 1 cJ P = 1 at
wamsingundunszuadumnien i sziulinseuaade i davihdunszualvan |,



4.4 uswunsauaInduaslalen

CHI=200V @  CHZ=200V
DC 1001 DC 100:1

Sus/div
(Bus{div)

d o w | a ¢ |
JUN 4.3 aduusenuasonainduazlalond V, a = 220V uag |, = 10A

(UuLsIAToNEINgG S wavarusepseulalan D)

CH1=200V CH2=200V
DC 10001 DC 100:1

5us /iy
(5us/ div)

= P [Y) | o of |
UM 4.4 AfuuseiurTouaIntuazlalonhl V, ac = 220V uag |, = 1A

(UULSIASENEINT S uavarusensaulalen D)

a = ) a ¢ d la Y » 2 o Y i
nanyinguAtuussiuresainduatlalen lneguaiuninlavylndidsaiugunaiunis
lunsdivensaseiifnneunesinesuuuenaniidnusisiunsouainduarlalengaan inen

TaUseanas 600V
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4.5 NOMBUAUBIUTIRULDIANA

CH1=500mV: : : : : i 200us/div
Ac 1 ; : : : - (200us/civ)

porri RN /e

I
I

g'lJ'F'i 45 HanUAUDILTIAUDINNG v, e = 220V uagnssualvaniiiuiy
WasuwUasegedunduain lo= 1A Ty I, = 5A (x : 200ps/div y :
0.5V /div)

as as o v =l ] ar
Wan13inn1IRoUaue sasIulii mednn gl Anans vauesiisusrefanin
usgulniednavenIveiiinnounesinefuuvunaniidnandrunsgeandan 1.1 v
uazdafuda (Settling Time) 350 ps

4.6 Ussansnn

< Y a ¢ ad ¢ ¢
A1 NN 4.2 Nﬂﬂ"li"]ﬂﬂiﬂa'ﬂﬁﬂWW‘Haxﬂ\?"ﬁwaiﬂ‘iﬁﬂ@unaiLGl’a'iLLU'U‘Uﬂﬁ'Jﬂ
o
TYNA Vi ac = 220V

I 1A 3A 5A TA 10A

Wind. Reset 65.23% 80.01% 84.00% 88.10% 82.52%
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Buffer CD4050

opme ot o]
EAIRCHILD
s o )
SEMICONDUCTOR ™

CD4049UBC - CD4050BC

Hex Inverting Buffer »
Hex Non-Inverting Buffer

General Description

The CD4049UBC and CD4050BC hex buffers are mono-
lithic complementary MOS (CMOS) integraled circuils con-
structed with N- and P-channel enhancoment mode
transistors. These devices feature logic level conversion
using only one supply voltage (Vpp). The input signal high
level (Vi) can exceed the Vpp supply voltage when these
devices are used for logic level conversions. These
devices are intended for use as hex buffers, CMOS 1o DTL/
TTL converters, or as CMOS current drivers, and at Vpp =
5.0V, they can drive directly two DTL/TTL loads over the
full operaling temperature range.

October 1987
Revised January 1999

Features

m Wide supply voltage range: 3.0V to 15V

B Direct drive to 2 TTL loads at 5.0V over full temperature
range

| High source and sink current capability

B Special input protection permits input vollages grealer
than Vp

Applications

« CMOS hex inverter/buffer

+ CMOS to DTL/TTL hex converter

+ CMOS current “sink” or “source” driver

+ CMOS HIGH-lo-LOW logic level converter

Ordering Code:

Qrder Number Package Number Package Description
CD4049UBCM M18A 16-Lead Small Oulline Inlegrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4049UBCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
CD4050BCM M16A ‘16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4050BCN N16E 16-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagrams

Devces also avasiable in Tape and Reel. Spedfy by appending the sufix letior "X 1o the ordering code.

Pin Assignments for DIP

CD4043UBC CD4060BC
NC L=F F NC K=E E =0 NC L=F ¥ NC K-E 4=D
ll! iu 14 13 12 1 10 9 [\I i85 14 13 ||z 11 Ill 9
] 1 l 2 3 | 4 5 l [ 7 [l 1 | 2 F] 4 3 5 E] 1 0
Vgp G-A H=T ] 1=T Vs Voo GeA A H=B t=t c Vg
Top View Top View
2 1999 Fairchild Semiconductor Corporation DS005971.prf www fairchildserni.com

Jayng ButpaAul-UoN XaH » Jayng Burpeau| xaH 9E050¥A9 » 28N6EHOFAD
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CD4049UBC - CD4050BC

Schematic Diagrams

CD404SUBC
1 of 6 |dentical Units

Voo
INPUT
BV =~ 30V

ouTPUT
-

s

CD4050BC
1 of 6 Identical Units

Voo

|
ke CII T

www.fairchildsemi com 2
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Absolute Maximum Ratingsmote 1)
{Naote 2

Supply Voltage (Vi)

Input VoRtage (V)

Voltage at Any Output Pin (V, +)

Storage Temperature Range (T.)

Power Dissipation (P}
Duakin-Line
Small Qutiine

Lead Temperature (T }
{Scidering, 10 seconds)

05Vto +18Y
~05V1io +18Y
Q5 to Ve + 05V
85°C to «150°C

700 mW
500 mW

260°C

DC Electrical Characteristics o 3

Recommended Operating

Conditions mote 22

Supply Voltage (V7]
Input Voitage (V.

\oitage at Any Output Pin (V-

1

Operating Temperature Range (T.)

CD4048UBC, CD40508C

Mete 1: "ARggiute Mamuen Rapnge” gre

Wty of the deed s Canm

o R Y

thire

My 3

the devees thosd he opered ¥ these g
mended Operateg Cordoont’ nd ‘Ee

s > iU VPR D8 s

Nota2 .« = FIRLL (e teas® LOPCAR]

vl ES BN whilh

Vo 15V
V1o 15V
Oto Voo

40'Clo +85'C

ot PRAOE I egly that

-40°C +25°C Hs'C
Symbol Parameter Conditions Units
Min | Max | Min | Typ | Max | Min | Max
Jagscart T £ vag ) ‘1h 3 1y
VAl O &
Vop 5 Y " s
'.‘ Le ™ \Jllr- ) f‘l, i = fj,\ i
(T
Ty 1 " ]
b
a2t wis ' s
o = A3V - -
Yt Mot Lane! g Walag et Vpp. QR
¥ T s
oy = 5V 195 T8 AL X
ool i P 4 i ” 3G
oD
e e Ay i Was | 18 WA
L LUV L sl inpll VoRgoe BT
TR0S 0BT Crigy Vip 25V V208 s y
Vo = TV 3 L8 1]
Vi d 15 4 S -
O L tvol gl WORDGY i L L
ST Oy Vor Ay vgre sy .
ph Y Mg =9 3 '
Wi = A8 K o
M CHE! AL Wk TV
CDALSQR Ondy Voe= SV W Aasd Sy 38 k. 37 5
J £t r i
Vi W e
" Lol N AT e Tl 1A
£04 ¥op = S 41 4 4
Voo To = 10 54 r -]
v P
Ve f
ey
+ 4 iy () 3 ¥ A
¥ LAY ¥ ¥ 5 1
o 3 3 ¥ A
w HIGH Lave! Qutput Current !
ole 4 Yeut ¢ o % " ey { i L
Vo 1 wd § 4 15 o
YL ¥ Vo= - ~F ' A ~
3 e et ot il =~ ) > BRI s
Vo = 19 . 43 X ' i A

Note . Voo w OV re s

www fanrcul dserm com

280S0¥a0 - 08N6Y0YaAD
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DC Electrical Characteristics icontnuwsa

Nate 4 Theor die pese outing Oueet Capabidte s Cosdtous 0ANE Curterg o5 /aled 4Y 27 Pl mgomusn The o/l Curterd choutd rol De gRowesd by
eazed g vikae for eadended pencdt o aeme Ly, 03 Lo, M0 Tesied O outtad o AbMe

AC Electrical Characteristics oo s
COMOdce 0

To» 25°C,C, - 50pF R, - 200k, t, - L - 20 ns. unless ctherwise specified

Symbot Parameter Condtions Min Typ Max Uinits
[T Fropagatson Delay Trne iop 3 5V { 6" g
PG YL § ! or 4

i Progagt o TH [ T r
L4 10rH L iy . y 4 3"
pp = :
Trm Trans fucd - ol B ¢
HG Sl VW L e L 2 Y
Npp A 151 &<
Tm Trame ma Yobh 5 BV 6l !
L AP gt NG { X
» Put L pEslare ATy ot Lk ae - o

Nutad L Vo piomters e e arteed iy OO Coretenied tetdng

AC Electrical Characteristics aes
MO
To-25°C, €~ 50pF R, « 200k, 1, -4 20 na unless ctherwse specidied

Symbal Parmeter Conditions Min Trp Max Unsts
(7555, et Batien Dl 80 T e fnpa N L
MR WL sl Yoy 2010 M LL
‘ro = 1oy N ¢
M PropeJalicr LWy T oas PEaT ra) [
OIS Vam & 15V i £e
i 5% % A
Trw, Irag o Lirns Yoo = Y v
SR LYY Lol Yoo Wy X &l
3 113 I
i Trarvd A Titwe Vg w5V o eF.
SRS H (e oy =W 5
‘on = 18% 2% 4!
vy rguticapyatanig Ay gt g or pF

Rotal: A0 P anwters dre w80l by 00 Coreiied temng

www fnirchildsemi com 4
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Switching Time Waveforms

R
Yop -
Vin ?
o 10% 4
-

v
cmm‘iﬂ
v ]
—y
” Voo
oyt 0% 5O%
Coaa508
1
o L2 0%
TLH TTHL
Typical Applications
CMOS 1o TLL or CMOS at a Lower Vi
Yoo Yoo
— e T ot
—— Y1 CtMosS OR — VD02
I- M( CMOS T-
GND \ GND
1 cn;mmc
Co40508C
Voo *¥ogs
S clte of e COATMALBS e cumLt drve cap sy rvTenses Wit INCrewsing oot voltage.
Eg Wiags 1OV he COMGIUBE otudd v 4 TTL I6a0s

Wi farm ldsemi com

J8050+A0 - 28N6¥0PAD
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Physical Dimensions «ctes imiimeters) uniess otherwse noted

030
= T e

® B =% 1 7 V"W %

arm o ™
T 6 e ™
X
T (]
AN Y 4
i) LA
LR
$ 115
= ore g
LU L - .I ani-b
F T T r A -1 T o
i ERL AL TRT Q2%
| \ tutim L ‘
A j%ﬂ- d 1w
' oy ‘a L W
a8 gk LY ) i et
mine ® pm Goniage e T ol e Ay
TIPRL L @ pos 199 AL L1285 . aoe
i ~ il 1 i arne
Ry ik Twrs
16-Lead Smail Qutfine Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Package Number M16A

wavw Lgerchisldsene oom )



Physical Dimensions inches imilmeters) unlss othorvise noted (Continued)

: 0.740 - 0.789 ;
180~ 198 Tle 0090
{ gl | o [ (2280)
0.25020.01¢
{6.35020.254)
OPTION 02 2.08%
0.13020.005 0.080 . 4 HICCT)
y  (se2od) -~ - gy P [~ Gemonac 3
£.145~0.200 " R, U AN | R
(1683 :."““} o ¥
T ‘v-‘—-—-‘l = | T .
i 0 ¥ el
R i ®, Lk
c.(25-0.4% || | | D232001S
o(s w;—uw; 5 ! ™ {6762 20.381)
ofa=0023 |1 - N 010040010  #0.040
(o8 -0 1 M_;! posogony | (184QE0Z ‘“15-‘.”"5 e (¢
s #1018
(1270 £0.25¢) (8235 th%%
16-Lead Plastic Dual-in-Line Package (PDIP), JEDEC MS-001, 0.200" Wide
Package Number N16E
LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPRCVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONOUCTOR CORPORATION. As used herain.

1. Life suppor! devices or sy slems arne devices ot systems 2. A critical component @ any component of a e support

which, (a) are intended for sumgical implant into the device or system whose falure to perform can be rea-
body, or (b) support or sustain io, and () whose fadure sonably expacted to cause the failure of the ko support
lo perform when properly used in accordance vith device of system, or to affect s safely or effectveness
instructions for use provided i tho Bbalng, can be rea-

sonably expected to result in a signdicant mjury 1o the www.lairchiidsemi.com
user

Jayng BuiaAUI-UON XaH » Jayng BuieAU| X8H DE0S0YAD » DENEYOYAD
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Power MOSFET U3825N

35

Unitrode Products
== from Texas Instruments

application uc1i82s
available | uc2825
S uc3s2s

High Speed PWM Controller

FEATURES
+ Compatible with Voltage or Current Mode
Topologies

+ Practical Operation Switching Frequencies
to 1MHz

+ 50ns Propagation Delay to Output

+ High Current Dual Totem Pole Qutputs
(1.5A Peak)

¢ Wide Bandwidth Error Amplifier

»  Fully Latched Logic with Double Pulse
Suppression

* Pulse-by-Pulse Current Limiting

+ Soft Start / Max. Duty Cycle Control

e Under-Voltage Lockout with Hysteresis
+ Low Start Up Current (1.1mA)

’ELOCK DIAGRAM

DESCRIPTION

The UC1825 family of PWM control ICs is optimized for high fre-
quency switched mode power supply applications. Particular care
was given to minimizing propagation delays through the comparators
and legic circuitry while maximizing bandwidth and slew rate of the
error amplifier. This controller is designed for use in either cur-
rent-mode or voltage made systems with the capability for input volt-
age feed-farward.

Protection circuitry includes a current limit comparator with a 1V
threshold, a TTL compatible shutdown port, and a soft start pin
which will double as a maximum duty cycle clamp. The logic is fully
latched to provide jitter free operation and prohibit multiple pulses at
an autput An under-voltage lockout section with 800mV of hysteresis
assures low start up current. During under-veltage lockout, the out-
puts are high impedance.

These devices feature totem pole outputs designed to source and

sink high peak currents from capacitive loads, such as the gate of a
power MOSFET. The on state is designed as a high level.

cT

i
! 1.25V

Ramp :I—-|

E/A Qut
Wide Bandwidth

"inhitit®

PWM Latch
[7(3-! Dom.)
R

Errar Amp
Error{ Ni[2]
e ¥ pr— A
I
1

L

Toggle FI/F

Soft Start I-_JB‘]

1L
| "‘/-.. CPATA
! wW—G Shutdown

lumsSD [9] CPRTR

J—-"vec Good"

UDG-92030-2

SLUS235A - MARCH 1997 - REVISED MARCH 2004
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uc1826
uc2826
uc3825
ABSOLUTE MAXIMUM RATINGS (Note 1) CONNECTION DIAGRAMS
Supply Voltage (Pins 13, 15) .. - .30V "
Qutput Current, Source or Sink (Plns 11 14] DIL-18 (Top View)
DC . . ... ..05A |¥orNPackage
Pulse (0 5 s) .......................... T 2.0A [ %
Analog Inputs v [1] 18] VREF 5.1V
(RIRE A, 05 s v s b s £ i 0.3V to 7V nZ| Wvee
BTG B s o somn pvmmssm s S ERE H -0.3V to 6V
Clock Output Current (Pin 4). . e ee.....-5MA E/A O [3] T:IIO‘" B
Error Amplifier Qutput Current (Pm 3] ,,,,, v - ne aie s o os DITER Clock [ 4| 13]ve
Soft Start Sink Current (Pin8) ..................... 20mA rr(E| 12]Pwr @na
Oscillator Charging Current (Pin8).................. -5mA =
Power Dissipation ... .................... . W crfe] [out A
Storage Temperature Range. . ............ -65°C to +150°C Ramp [7 | 0] @nd
Lead Temperature (Soldering, 10 seconds) ... ....... 300°C soit StmE 9] iLmssp
Note 1: All voltages are with respect to GND (Pin 10); all cur-
rants are positive into, negative out of part; pin numbers refer to
3%13 Gonautt Unitrode Integrated Circult Databook for thermal PACKAGE PIN FUNCTION
limitations and considerations of package, PLCC-20 & LCC-20 FUNCTION PIN
(Top View) ms 12
SOIC-16 (Top View) Q & L Packages NI 5
PW Package E/A Qut 4
Clock 5
NIC 6
INV[] = ] Vagr5.1v /3 2 12019 | = 1
NI[z] 18] vee 4 RS 18] | ramp 9
E/A Out[3] #out B 5 17 Soft Start 10
Clock[2} v e i m(n:mso 1;
R[5 Z]Pwr Gnd i 15 Gnd 13
cr[e] [out A 8 14 Out A 14
Ramp[Z] [i6)Gind 2 NI z}“gs"‘d 12
Soft Start[a] [9]ILIM/SD Ve 17
OuwB 18
Vce 19
VREF 5.1V 20
THERMAL RATINGS TABLE
Package e4a Buc
DIL-16J 80-120 28®
DIL-16N g0t 45
PLCC-20 43-78(1) 34
LCC-20 70-80 2019
50IC-16 50-120" B

(1) Specified ©ya (junction to ambient) Is iordt:\‘goaa mounted to 5in® FR4 PC board with one ounce copper where noted. When re-
slstance range is given, lower values are for 5in“ aluminum PC board. Test PWB was 0.062in thick and typically used 0.635mm
tl:cd‘ewldﬁmforpmrpadmgunnd 1.3mm trace widths for non-power packages with 100 x 100 mil probe land area at the end of
each trace.

{2) ©yc data values stated were derived from MIL-STD-1835B. MIL-STD-1835B states that the baseline values shown are worst
case (mean +2s) for a 60 x 60mil microcircuit device silicon die and applicable for devices with die sizes up to 14400 square mils.
ror device die sizes greater than 14400 square mils use the following values; duakin-line, 11°C/W; flat pack 10°C/W; pin grid array,
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uc1825
ucasas
uc3s2s

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for , RT = 3.65k, CT = 1nF, Ve
=15V, -55°C<TA<125°C for the UC1825, —40°C<Ta<85°C for the UC2825, and 0°C<TA<70°C for the UC3825, Ta=To.

ealilici ucaszs
PARAMETERS TEST CONDITIONS uc2825
miN | Tor | max | min | Tor | max |uniTs
Reference Section
Output Voltage To=25°C, lo=1mA 5.05 | 510 | 515 | 5.00 | 510 5.20 A4
Line Regulation 10V < Vce < 30V 2 20 2 20 mv
Load Regulation 1mA <o < 10mA 5 20 5 20 mv
Temperature Stability* TMIN < TA < TMAX 02 0.4 0.2 0.4 |mViC
Total Qutput Variaton* Line, Load, Temperature 5.00 520 4,95 5.25 V'
Output Noise Voltage* 10Hz < f < 10kHz 50 50 nv
Long Term Stability* TJ = 125°C, 1000hrs. o] 25 5 25 mV
Short Circuit Current VREF = QV -15 -50 | -100 | -15 -50 | -100 mA
Oscillator Section
Initial Accuracy* Ti=2°C 360 | 400 | 440 | 360 | 400 | 440 | kHz
Voltage Stability* 10V < Vee < 30V 0.2 2 0.2 2 %
Temperature Stability* TMIN < Ta < Tmax 5 5 %
Total Variation* Line, Temperature 340 460 340 460 | kHz
Oscillator Section (cont.)
Clock Out High 3.9 45 39 4.5 v
Clock Out Low 23 29 23 29 Vv
Ramp Peak* 2.6 28 3.0 26 28 3.0 Vv
Ramp Valley* 0.7 10 | 125 | 07 1.0 | 1.25 v
Ramp Valley to Peak” 1.6 1.8 2.0 1.6 1.8 2.0 v
Error Amplifier Section
Input Offset Voltage 10 15 mV
Input Bias Current 06 3 0.6 3 HA
Input Offset Current 0.1 1 0.1 1 A
Cpen Loop Gain 1V < Vo < 4V 60 95 60 95 dB
CMRR 1.5V < Vom < 5.5V 75 95 75 95 dB
PSRR 10V < Vce < 30V 85 110 85 110 dB
Qutput Sink Current VPNg =1V 1 25 1 2.8 mA
Output Source Current VPIN 3 = 4V 05 | 13 05 | -1.3 mA
Output High Voltage IPIN 3 = -0.5mA 4.0 47 5.0 4.0 4.7 5.0 \
| _ Output Low Voltage IPIN3 = TmA 0 05 | 10 0 05 | 1.0 %
Unity Gain Bandwidth* ) 3 55 3 55 MHz
Slew Rate* 6 12 6 12 Vips
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uc1825
uc2828
ucas2s

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, these specifications apply for , RT = 3.65k, CT = 1nF, Voe
=15V, -55°C<TA<125°C for the UC1825, —~40°C<TA<85°C for the UC2825, and 0°C<Ta<70°C for the UC3825, TA=TJ

uc182s
PARAMETERS TEST CONDITIONS uc2se2s i
min | ToP [ max | min [ Tor [ max |uniTs

PWM Comparator Section

Pin 7 Bias Current VPINT = OV 1 | 5 A4 [ 5 | pA

Duty Cycle Range 0 80 0 85 %

Pin 3 Zero DC Threshold  |VPINT7 = OV 11 1.25 1:9 1.25 '

Delay to Quiput* 50 80 50 80 ns
Soft-Start Section

Charge Current VPINE = 0.5V 3 9 20 3 9 20 HA

Discharge Current Veing =1V 1 1 mA
Current Limit { Shutdown Section

Pin 9 Bias Current 0<VPND <4V 15 10 HA

Current Limit Threshold 0.9 1.0 13 0.9 1.0 14 V

Shutdown Threshold 125 | 1.40 | 155 | 125 | 1.40 | 155 \'i

Delay to Qutput 50 80 50 80 ns
Qutput Section

Qutput Low Level louT = 20mA 0.25 | 0.40 0.25 | 0.40 \')

lout = 200mA <) 22 1.2 2.2 v
Qutput High Level lout = -20mA 13.0 | 135 13.0 | 185 Vv
louT = -200mA 12.0 | 130 120 | 13.0 )

Collector Leakage Ve =30V 100 | 500 10 500 HA

Rise/Fall Time* CL =1nF 30 60 30 60 ns
Under-Voltage Lockout Section

Start Threshold 8.8 9.2 9.6 8.8 9.2 9.6 v

UVLO Hysteresis 0.4 0.8 1.2 0.4 0.8 1.2 v
Supply Current Section

Start Up Current Vec =8V L1 25 1.1 25 mA

IcC Ve, VPN 7, VPIN 9 =0V, VPINZ =1V 22 33 22 33 mA

* This parameter nat 100% tested in production but guaranteed by design.
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uc18256

uc2s25
Printed Circuit Board Layout Considerations uc3s2s
High speed circuits demand careful attention to layout this purpose. 3) Bypass Vcc, Ve, and VREF. Use 0.1uF
and component placement To assure proper perfor- monolithic ceramic capacitors with low equivalent series
mance of the UC1825 follow these rules: 1) Use a ground  inductance. Allow less than 1 cm of total lead length for
plane. 2) Damp cr clamp parasitic inductive kick energy each capacitor between the bypassed pin and the ground
from the gate of driven MOSFETs, Do not allow the out- plane. 4) Treat the timing capacitor, GT, like a bypass ca-
put pins to ring below ground. A series gate resistor or a  pacitor.
shunt 1 Amp Schottky diode at the output pin will serve

Error Amplifier Circuit

Simplified Schematic

(3] Errer Amp
Output

Open Loop Frequency Response Unity Gain Slew Rate
100 \ 5 : ;
80 \\ elal
60 N Vi,
V) 3+
(o \\ A V ! fVou-r :
Av (dB) N WY /| :
20 - N 7 -y
\ o - ~[ - w\l-um
g b 0 " 1l 1
z W © 02 04 0.6 08 10
-20 -90
N TIME (us)
L -180
100 1K 10K 100K 1M 10M 100M
FREQ (Hz)
PWM Applications
Conventional (Voltage Mode) c“"e"t'z“:;:_:_a_
/_/l/./ rUC‘IBZS 18WITCH . r

cr

r
Osclliator

——

"Mlllauir_i

Ramp 1.25V

—7 H_—1>
F

gr |

L_F:lmjm * A small filter may be required to
o suppress switeh noise.

||[;_
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uc182s
ucag2s
Oscillator Circuit uc3szs
Deadtime vs Ct(3k Rt 100k)
470
pE]
T 1w
o |
= 1
0z /
010 ,-'/
0047
0O 10 22 47 0 2 L 1(Dq

Cr (nF)

Deadtime vs Frequency

160 /
140 1.0nF "

100

470pF

10k 100k 1M
FREQ (Hz)

Synchronized Operation

Two Units in Close Proximity

AT é—l—'ﬁ\;r\r;r I:[Tl_] RT

Generalized Synchronization




41

uc1s2s
uca2s2s

Forward Technique for Off-Line Voltage Mode Application ucss2s

Uc1s25

Constant Volt-Second Clamp Circuit

The circuit shown here will achieve a constant
volt-second product clamp over varying input voltages.
The ramp generator components, RT and CR are cho-
sen so that the ramp at Pin 9 crasses the 1V threshold
at the same time the desired maximum volt-second
product is reached. The delay through the functional
nor block must be such that the ramp capacitor can be
completely discharged during the minimum deadtime.

e ol
[ uciezs %0&1
Vin TLm |
$RR Shut-
down
4 g —T~
et P o
icn L _d\.__‘;

Qutput Section
Simplified Schematic Rise/Fall Time (CL=1nF)
uc1s25s a2
Voo IL(A)
Vo { a
15 02
out € 10 / \
; \
&
Pwr | \
Gnd o l
Gnd 0 40 80 120 160 200
Time (ns)
Rise/Fall Time (CL=10nF) Saturation Curves
i
-3 3 -
\ ) | - ]
15 2 2 1 Pt
ko8
E / \ 5 e
E ]i’ \ 1 /
5 A
"J : \ % o 05 1.0 1.5
00 200 400 800 :
[ 300 K
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uc182s
uc2s2s
Open Loop Laboratory Test Fixture ucs3sa2s
~ uctwezs
Clock Voe
‘5|t 5 Osclilator 4
| 13
B]cr )' b ;
7 | Ramp out A EH .:—;_Tgio
50 }
[3]e/a out) out B
= é Aok IE,,,,, - \ /N 2 x IN8820
INV - .~ =
1] nv Gnd |10}

UDG-02032-2

This test fixture is useful for exercising many of the As with any wideband circuit, careful grounding and by-
pass procedures should be follewed. The use of a

UC1825's functions and measuring their specifications.
ground plane is highly recommended.

Design Example: 50W, 48V to 5V DC to DC Converter - 1.5MHz Clock Frequency

+ <
ViN 42-58V
- \+
]“‘M’T“' "T‘ Vour 5V
é ‘% 0.A 1-10A
T || 8uF |
(=
4.3k 3 A il =
é 1000 4.7nF
L f4.7u.F

VWA

UDG-02033-2






