L CHAmMPION

CU6503 Fami Iy (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side

Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)
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R R A o BRI AN B2 A sl AN Aan L L P 1R R,
A Yk LED 3 RO 1) s 23 R LED R 'esim BE 73
TAE, £ LED MWL b, SEfa bR BTt Bea Al
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*
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L CHAmMPION

CU6503 Fami Iy (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

FIE1E B
CUB503 0 X 10

t Package : S : SOP8/ T: TSSOP8
| 1 -40 ~ +125°C

X: Suffix for Halogen Free and PB Free Product

Freq. A=67.5KHz

CU6503 05X 1P

|_'-: Package : P : DIP8
I':-40 ~ +125°C
X: Suffix for Halogen Free and PB Free Product

Mosfet Rdson : 5 ohm
Freq. A=67.5KHz

B=135KHz B=135KHz
Part Number Temperature Range Package
CUB503AXIS -40C to 125°C SOP-8
CU6503BXIS -40°C to 125°C SOP-8
CUB503AXISTR -40°C to 125°C SOP-8
CU6503BXISTR -40°C to 125°C SOP-8
CUB503AXIT -40C to 125C TSSOP-8
CUB503BXIT -40°C to 125 TSSOP-8
CUB503AXITTR -40C to 125C TSSOP-8
CUB503BXITTR -40C to 125C TSSOP-8
CUB503A5XIP -40C to 125C DIP-8
CU6503B5XIP -40°C to 125 DIP-8
ER: RSTR X K EZRICHE
JaZ R TR: &l
2850} B KBTUE AR (TA s =25, B Ak 5347 L)
Z2H e BUE Pk LR 1A
IAC, to sense the input voltage and the input waveforms; also to IAC 0 to 800 \%
start up the Vcc
IEAO, GMi for current loop compensation IEAO Oto7.5 \%
ISENSE, Input Current Sense ISENSE Oto-5 \
Vrms, Input RMS voltage Vrms Oto5 \%
Vce, Supply Pin Vce 10 to 20 \%
GND GND 0 \%
Drain, Mosfet Drain Drain 0 to 800 \Y,
PFCOUT, PFC driver output for Mosfet Gate PFCOUT 0to Vcc \%
Junction Temperature T, +150 T
Storage Temperature Tste -55 ~+150 C
*- Surface Mounted on 1 in? pad area, t=10sec
HH R
PARAMETER Package Symbol Min TYP MAX Unit
SOP-8 105
EEAIECIEZN TSSOP-8 8JA 105 ‘C/W
DIP-8 80

* - Surface Mounted on 1in? pad area, t=10sec
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L CHAmMPION

CuU6503 Famlly (Vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side

Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

CU6503 A/B E%H

IAC 800V ESD
[1] \VCC
é RAC HI
7.1M
UVLOB
NC
[2] 5@/ | PFCOUT
h o
L oL PROTECT | 8]
@ p 60K
J CIRCUIT
+
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GND,
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(4] I AN —
VCC[]
VRMS 3.0V 6
[5f}——
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IAC HV 800V ESD
5} L '\VCC
S
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800V DRAI
6] 375V ]
NC
L 1. \/ PROTECT
<><> CIRCUIT
+
|:7]'EAO LOGIC =
GND,
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(8] AN—
VCC[:I
VRMS 3.0V 2
[1}—
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(I) LHAmMFIOn CU6503 Famlly (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)

2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

UM TA=25C RIEDEBT)

CU6503 #&7%
¥ Cine) WA

Min Typ Max | Unit
800V UHV
Drain to GND BVpss 800 \Y
IAC to GND BVpss 800 \
Drain to GND Rdson Vce =15V, 5.0 Ohm
IAC to Vce Istartup  |Vcc =0V and IAC = 10V 20 mA
IEAO, GMi
HaL gt [l e GMi IEAO = 2.5V @ room temp 40 50 60 ml:m
PFCILIMIT (ISENSE)
PFCILIMIT at ISENSE PFCILIMIT [IEAO =0V, IAC = 20uA -3.5 | -33 | -341 \Y
Imul x Rmul
Imul x Rmul Imul x Rmul | Vcec =158V, lac = 15.1uA 0.3 \Y,
PFC 5ZLH (TAEAM)
Maximum Duty Cycle #: K& %5t Dmax Vce = 15V, IEAO = 1.1V 95
Mid Duty Cycle 45 f7 45 Lt Dmid Vce = 15V, IEAO = 2.5V 40 50 65 %
Minimum Duty Cycle /575 L Dmin Vce = 15V, IEAO = 4.0V 0
PFC HLJFRHZE

Vce = 15V (CUB503 A/A5) 67.5

PRC b T XA fPfe Nee = 15V (cuss03 B/BS) 135 KHz
Supply
H s e AR BB E M 7 F s UVvVLO CuU6503 15 V
HL s e IR AR CU6503 10 v

2013/06/26 Rev1.0

Champion Microelectronic Corporation Page 4



(I) LHAmMFIOn CU6503 Famlly (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

Wi A

T LED Mifil, CUB503 FFI7™ it R — U iR, FLAS A B0 D o R 2 1 T B0 Sl P 0k
Wi, e UOMSEIL TR O, A IR BRI R I R . OO T+ S AR AR, A
HoA 2 P gt LED Bl ol i RO TF S s, e A I A 8OVAG—300VAC [y T4F:, 24t
TR NI, Gl AR A, DB, R K AT A

KM Zeik i m i, CUB503 RA15; 2 /N7~ 4 :

1. CUB503 A/B, i&i/f] 8W to 70W, FKH4MiH1h% MOS & (MOSFET)
2. CU6503 A5/B5, i&EJH 2w, 5W, 8W, 10W, F1 15W LK 8 FH 5% 9 2 1 2 % MOS % (MOSFET)

IAC : CU6503 A/B(Pin 1) /CU6503 A5/B5 (Pin 5)
IAC HA =M Dfie:
1. IACYEN—A 305, E4 Ve VAL, IAC A —1> 800V = NMOS, fedflt 20 =2 M HiLLiE 3l
Vce
2. IAC Wi#iIAT 600 J7 By EH,  DUIFAT 5 AR A L, ST B 2 Virms S1ILE
3. IAC BERIIIG AN E5RBIE, LA I 0]k R B 1 5% 38

NC : CU6503 A/B (Pin 2) ; CU6503 A5/B5 (Pin 6)
NC 511 e v HhL s o

IEAO (GMi) : CUB503 A/B (Pin 3) ; CU6503 A5/B5 (Pin 7)
HLIL AL i S IBORAS, M DI Z R R (W AME L. 78 IEAO [ R FH R A Jo M2

ISENSE : CU6503 A/B (Pin 4) ; CU6503 A5/B5 (Pin 8)
ISENSE /& GMi [F)%ii . ISENSE 52—/~ RC yE HL, Rf=R5 (100 H4) F1 Cf=C10 (47nF) &L PFC il H1fH Rpfc
=R4, LU A L

Vrms : CU6503 A/B (Pin 5) ; CU6503 A5/B5 (Pin 1)
Vrms T2 AN KA, Cvrms=C9, LKA HR M E #E. WIRBCA % Cvrms, Vrms $5 52 IAC 51ITHIA

WY . Cvrms FYRR T 22K, DAIESS ML LT B A, A& 2 . 074K Cvrms HU{E ) —0.22uF. Vrms
By NGIK L7 5Hz.

VCC : CU6503 A/B (Pin 6) ; CU6503 A5/B5 (Pin 2)
Vee T8 2 NS5k, — AR A Cvee1=C11—0.1uF K& 57— H%, Cvcc2=C8—47.0uF, ‘EATHI i A H 4514

25V,
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(I) LHAmMFIOn CU6503 Famlly (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

GND : CU6503 A/B (Pin 7) ; CU6503 A5/B5 (Pin 3)
N A A A AE R AR A R I T AR T S T GND Bl IEAO FMEZ%,  Cvrms(C9), Rvrms(R7) ,
Cvcc1(C11), Cvcc2(C8) HiI Cf (C10) (47nF) . {1 20W F| 70W Z AN, T4MEL%E MOS 44 (MOSFET),
Ih# MOS # (MOSFET) MU A% 2% B2 2105 1 (1) GND 511, HAefr & EEEN A 1 GND 511,

DRAIN : CU6503 A5/B5 (Pin 8)
5W, 7W, 10W, 20W £ 3)% MOSFET (800V)

DRAIN (Jitk) (511 8) %453 S P Ar i a3 A% p i i

PFCOUT : CU6503 A/B (Pin 4)
30W, 40W ZIMiK T 70W: FZE4M Y% MOS & (MOSFET)

PFCOUT ] LA BRS040 (1 & 2k MOS 4 (MOSFET), Lh#% MOS % (MOSFET) [ 425 342 FIL5 1 19 GND 5
TA, HAEAT BT I GND 51
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L CHAmMPION

CuU6503 Famlly (Vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side

Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

BT A fEHEFEEK

CU6503 ftHift (CC) FMELIF (CP) AR, % 2RI, %)l H IYE Vee 7EMERBIUAIE L)
HAEZ P s (1) o Vee HURERRE B T Vout [ HL K (LED 1E [ B FRLEVFI+ A7 R ), it ViF 1)k
EROIINIE (B2, Po1) , 4 VE4kak EFHiy, THT)ARIR 1 A SO S iieke R D% e Pot i b IXFF,
v DA — EAE A B AYE I , AT S A Sy el A3 5 | 2B A A ) 7t

Pout

A

-

/ . Vce

A

10.0v 17.5Vv

Fig.1

Qty

Vf

v

Po1 Po2

Fig.2
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L CHAmMPION

CU6503 Fami Iy (vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

EE MR (10W)

112.00 10.02 171.00 83.31 0.9933
115 88.36 10.06 48.8 174.40 8.51 84.59 0.9898 8.15
230 45.63 9.98 48.8 173.60 8.47 84.92 0.9474 13.32
264 40.90 10.02 48.8 174.20 8.50 84.84 0.9265 16.92
FHER BEEFHD
Iltem Part . Item Part PCB
Number Value Reference PCB Footprint Number Value Reference | Footprint
1 1A/600V BD1 B6S 15 Fuse/1A/250VAC | F1 Micro fuse
2 10nF/500V C1 C-1206 16 2A/650V Q1 TO-251
3 220uF/63V C2 CE_10X20 17 200KQ R1 R-1206
4 0.1uF/450V C4 Film Cap_104 18 10KQ R2 R-1206
5 0.1uF/450V C5 Film Cap_104 19 4.3Q R4 R_1/2W_DIP
Y_CAP
6 332M/250V Y1 Cc6 330KY5P 20 100Q R5 R-0603
7 2.2nF/25V Cc7 C-0603 21 10Q R7 R-0805
8 47uF/25V C8 CE_5*11 22 10Q R8 R-0805
9 0.22uF/25V C9 C-0603 23 0Q R9 R-0805
10 47nF/25V c10 C-0603 24 1mHAA T L-Radial
choke 8*10
11 0.1uF/25Vv Cc11 C-0603 25 EW15 T3 EE1609
SM1200A, Schottky
12 diode 1A/200V D1 SMA/DO-214AC | 26 CU6503 U1 TSSOP8
HFM107A
13 Ultra fast 1A/1000V, | D2 SMA/DO-214AC | 27 07D431 Mov1 DIP
Trr <=75nS
14 SMT100A =~ Schottky | 1 SMA/DO-214AC

diode 1A/100V
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L CHAmMPION

CU6503 Fami Iy (Vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

CUG6503 A/B #L7Y [EEs =M F HE %

Use SMBJ300A

instead of R1

(240:60:19)

TP1

L for better Eff. o1
— T
1 6 » 48v 1
mHAA g Pt
" D1 R1NC Sonrso00v Swnaoon ouT:
n +
W, EVis00a § 200ka 5 4 Schottky diode 1A/200V
T 5
D3
P2 +15VP SM1100A
1 transient voltage Q R8  Schottky diode 1A/100V]
BD1 suppressor D2 4
HFWHO7A D +C2
1 Vv L
ACIN A/600 Ultra fast 1A/1000V, 100 -~
—_— c4 =75nS 220uF/63V
4 - R2 0.1uF/450V 3
Mov1 H 10KQ
A 2A%150V Use 2A/800V EE1609
o 7 instead of Q1
i PFCOUT S AA————— for better
D 1 O 1 ocs 100 EFf.
Fuse/1A/250VAC T 0.1uF/4s0v
ACIN
R9
R4 0Q [} TP4
1} 1 D
17
4.30 332M/250V Y1
1 ouT-
R5
1000
U1_CM6503 A/B
Liac  PrcouT FB———KPFCOUT
21 oo +15VP
3 1Ero vee -2
Isense vims |2
c10 —— —_=c7 c9 ——ct1 —~ c8
47nF/25 2.2nF/25V 022uF/25T 0.1UF/25Y 47uF/25V
N,
A/B SAY JERR R TN A L ER
CUB503 A/B 7! FERE B =N H
Gt
T T
— - EE1609
Y\ 1
1mH/1A *
Gt 2
220uF/63V
—c2 D3
P2 n - +15VP SM1100A
1 4 (] R8 Schottky diode 1A/100V
BD1 e 4
1A/600V D
ACIN 48v ES1J 100
- c4
4__& 514 R2 0.1uF/450V 3
MOV1 10KQ
}, 0
N/A Q1
2A/650V (188:52)
R7
TP3 F1
PFCOUT )
D 4 o 100
- c5
Fuse/1A/250VAC 0. TuF 1450V
ACIN
R9
00
R4
4.30
R5
1000
U1_CMB503A/B
i iac PFCOUT |FB—————K PFCOUT
*—21{ne oo |- A
31 eno vee |8
4 Isense Vrms 5—‘
4
co == C10 == = c7 == C11 —1~ C8
0.22uF/25V/| 47nF/25 2.2nF/25V 0.1uF/25Y 47uF/25V
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L CHAmMPION

CuU6503 Famlly (Vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side

Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

CU6503 A5/B5

P2

ACIN

TP3

MovV1 H

N/A
Fi

o0

ACIN

TP2

Fuse/1A/250VAC

R RRESSUN R ANE MOSFET

ACIN

TP3

MOV1 H

N/A

F1

Qe

ACIN

Fuse/1A/250VAC

Use SMBJ300A
instead of R1 (240:60:19)
m for better T3 1 -
—
Y'Y Y Eff. 1 6 | | 48\/ 1
mHI1A . )
Cc1 SM1200A
ZD1 R1/NC 10nF/500V Schottky diode 1A/200V ouT+
W, SVBJ300A @ 200Ka 2 ¢
1 5
D3
+15VP SM1100A
transient voltage R8  Schottky diode 1A/100V
BD1 suppressor D2 4
1AI600V HEWHG7A D +C2
Ultra fast 1A/1000V, 10Q T~
- c4 Trr<=75nS 220uF/63V
4 R2 0.1uF/450v 3
10KQ
EE1609
- cs
0.1uF/450V
R4 c6 P4
i al
4.30 332W/250V Y1
R5 P ouT-
1000 <~ =
+15VP U1 _CU6503 A5/B5
1 VRMS ISENSE 8
2 vce IEAO 7
3 GND NC '6—)(
4 800V DRAIN IAC HV =
s e e —=c7
—_—cn ~T~C8 c10 c9 2.2nF/25V
0.1uF/25V | 47uFi25V 4TnFI25V| 0.22uF/25V
CU6503 A5/B5  BLZY JERE B =N L% # MOSFET
) % AWAVA
us
T3
™ EE1609
— -
Y 1
1mH/A *
8t 24
220uF/63V
c2
= - +15VP D3
Q SM1100A
e agy D Re :
IA/B00V °.
1 ES1J 100 Schottky diode 1A/100V
R2 - c4
$ 1 10KQ 0.1uF/450V 3
0
(188:52)
©
- ¢5
0.1uF/450V
R4
4.30
R5 A4
100Q
+15VP U1_CU6503 A5/BS
1 vris 1sEnSE [
24 vee 1EA0 |-
3 6
GND NC [—X
41 800V DRAIN IAC HV |-
s e e —_—c7
——= c11 _—=~c8 c10 co 2.20F/25V
0.1uF/25V | 47uF/25V 47nF/25\| 0.22uF/25V
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L CHAmMPION

CU6503 Fami Iy (Vanguard 800V UHV Process)
Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)

2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

ESETIANIE

8-PIN DIP (P8)
SYMBQLS] MM, NOR. MAX.
[ - - 0.210
Al 0.015 = =
0 AZ 0.125 0130 | 0.135
- - o D 0.555 | 0385 1 0400
Myl —— E1 0.245 d'oa.‘z’Sg“n' 0.055
—— L D115 0.130 | D0.150
R 0335 0.355 | 0.375
—~, _ %) ) 7 15
) & . { J & UNIT : INCH
|_l_| LLl—l I—|_|—| LLl ) - __:::::::::‘ . a NI?J)II:EESC CUTLINE : MS-00t B
| | iﬁmﬁﬂ i D.r.:muar:* o
['_:ﬁ:_ I':L' _J:LL = - a'%ﬂé‘-&:-: Tﬁgﬁ%g:c;légi?mr WITH THE BOTTOM OF LEAD,
8-PIN SOP (S8)
B
c - -
] DIMENSION IN | DIMENSION IN
] |:| : |:| H sYMBOL | MILLIMETERS INCHES
HB | MIN | MAX | MIN | MAX
! A 1.350 | 1.750 | 0.053 | 0.069
T ol i | ittty  E— - Al 0100 | 0250 | 0.004 | 0.010
) _E)_ : A2 1.350 | 1.550 | 0.053 | 0.061
] L | B 0330 | 0510 | 0013 | 0,020
\:_-{j*\_” AENARRL H C 0.190 | 0250 | 0.007 | 0.010
- . D 4780 | 5000 | 0168 | 0197
E 3.600 | 4.000 | 0150 | 0157
o B fo— =
® E1 5800 | 6300 | 0228 | 0248
. L _l f . g 1270 TYP 0.050 TYP
T | L | 0400 [ 1270 | 0,016 | 0050
by 0 g° 0° g°
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(I) LHAmMrIOn CU6503 Fam”y (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)

2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

TSSOP-8 PIN
D
n =t
J_J/I L-012 / ¢
= 4
Il R [/
s 3 ? ' COMMON DIMENSIONS
‘X (UNTS OF MEASURE=MILLIMETER)
Bty ) [SYMBOL| MIN__| NOM | WAX
I e B A 2 A - - 1.20
; L Vo Al 0.05 - 0.15
= \ | A2 Do0 | 1.00 | 1.05
- L7 w |81 A3 034 | 0.44 | 054
.H b 0.20 0.28
\ b1 0,20 | 022 | 0.24
INDEX @0.6£0.05 h-013 . e 0.10 - 0.19
0.05+0.05 DEF i ¢l 0.10 0,13 0.15
~ D 283 | 2.83 | 203
(/) E 620 | 640 | 660
i BASE METAL El 430 | 440 | 4.50
i I Ly | e 0.85BSC
i - b I 0.45 | 0.60 | 0.75
\‘:\ " L1 1. 00REF
Ay - - 2 0.2585C
U R nog | -
SOV 3 R 0.08 | - -
_ 5 0.20 -
“l | 81 o - w
02 10 17 14
A
= SN 73 T o e

2013/06/26 Rev1.0

Champion Microelectronic Corporation Page 12




L CHAmMPION

CU6503 Fami Iy (Vanguard 800V UHV Process)

Universal Single-stage Power-Factor Corrected Primary-Side
Regulated Flyback Converter for LED & AC Adapter (upsFcL)
2W 5W 8W 10W 15W (Integrated Vanguard 800V Power Mosfet), 8W to 70W (External Power Mosfet)

HERPR

CMC HLye i HL 7 A B S B b ARl ™ W B 5%, AN S0 AT 0, DR O A8 AT SRR A e B A
MIAHRAE R, JFRA TR IS RO DS T

DRGSR P LB 7 it T RES BBAESE T, NS, s B P BRI, CMC AN, AN
B ABTF B AN RUE AR R ™ i & TR @ SO R ARG, % NS TR CMC ™ S e R B4
SR ZR GRS T REE B ARG o DAy R I 5 AR T R R B8 AL AR S KBS, 2 7 A LR Vv 5 22 4 ARSIt

CMC Bk&g A
W Jeffrey
(jeffrey.hwang@pacbell.net)
H ] Sales/FAE : Simon
(simon_chen@championmicro.com.tw)
+86 180 3808 0432
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