SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

FEATURES ENVIRONMENTAL
@ Wide Range AC Input @ Operating Temperature
@ Fully Regulated Output -- 0C ~45C

@ High Efficiency @ Storage Temperature
@ High Quality - -20C ~85C

ELECTRICAL SPECIFICATIONS CONFIGURATION
INPUT

@ \Doltage

-- 90 ~ 240 VAC (Wide Range)
@ Current

--  0.6A RMS Max

@ Frequency

-- 47Hz~63Hz

ELECTRICAL SPECIFICATIONS
OUTPUT

@ \oltage

-- 43.3V/3.64A

@ Tolerance

- 5%

@ Power (Po)

- 12W (max)

@ Hold Up Time

-~ 10ms (min) , full load , 115VAC
@ Over\oltage Protection

- 5.6V(max)

@ OverPower Protection

-- 115% ~ 160%

@ ShortCircuit Protection

-- Pulse Mode, Auto recovery

@ Efficiency

-~ 69.5 % typ., full load , 115VAC
@Ripple/Noise(Vp-p)

-- 1.5% (20MHz bandwidth)
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

DEMO BOARD CIRCUIT DIAGRAM
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DEMO BOARD BOM

SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

Quantity Part Number Description Note
1 CN1 8673
1 VRD1 471
4 D1A ~D1D 1N4005
1 D2 RGP10J
1 D3 UF102
1 D4
1 D5 F5KF40
1 D6 HZ2B1
1 D7 1N4148WS
1 D8 BAT54
1 D9 1N4148W
1 D10 1N4729
1 C1 0.1uF/275V
1 Cc2 47uF/400V
1 C3 103/1000V
1 C4 101/500V
1 C5 47uF/50V
1 C6 103/50V
1 Cc7 222
2 C8~C9 2200uF /6.3V
1 C10 470uF /10V
1 C11 224 | 50V
1 Ci12 10uF/ 6.3V
1 C13 0.47uF / 25V
1 Ci14 10uF / 25V
1 C15 2200pF
1 C16 20pF
2 R1~R2 510K
1 R3 2.4K
1 R4 100K
1 R5 180
2 R6, R11 330
4 R7 ~ R10 1K
1 R11 330
1 R12 4.7
1 R13 22
1 R14 14.7K
1 R15 2.42K
1 R16 2.0K
1 R17 5.1
1 R18 10
1 R19 10
1 F1 T2A/250V
1 LF1 28mH
1 L1
1 USA PC817C
1 Z1 25V
1 uU5B
1 Q1 NTP60NO6L On Semiconductor
1 Ul FSDMO0365 FAIRCHILD
1 u2 TI431ACLP
1 u3 SP6003 SYNC POWER
1 U4 78L05
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

EFFICIENCY COMPARE (TA=25C, Input Voltage : 110V ; f = 60Hz )

Dicde

Wi 330 |330 [3.30 | 330 [330 | 330 (330 [ 330) 33 [320| 3209 (320|380 |3209|320 (3209320320932
N 02 | 04 | 06 [ OB 1 12 (14 | 16 | 15 2 22 | 24 | 26 [ 28 3 32 [ 34 | 36 [3pd
W) 14 | 278 | 357 | 449 | 543 [ 027 ) 713 [ B11 | 909 | 993 | 108 | 116 [ 128 ) 135 [ 147 ) 156 | 165 | 176 | 178
efficency(% ) 35.87 [47.4% | 55.46 [S5.80 | 6077 [65.16 | 64.80 |65.10 [65.35 (6026 (6702 | 6552 (6685 | 66,75 |67.14 (6749 6779 [67.50 | 6725

SPE03

Wi 330 |53530 | 330 | 5330 (330 | 330 [3350 |330 | 329 | 320|329 (320|530 | 329|329 | 329 |30 |39 (3@
ToA) 02 |04 | 06 [ 08 1 12 [ 14 | 16 | 15 2 22 | 24 | 28 [ 28 3 32 [ 34 | 36 [ 3584
W) 192 | 284 | 357 [ 442|512 [ 605 | 659 [ 775 | 853 | 94 | 10431137 1253 | 131 [ 159 ) 149 | 16 17 | 172

efficency(%y 34.58 [46.45 | 5546 (5975 | 6445 [A5.67 |A609 |67.A6 [A9.45 | 000 [F9.40 | 6045|6954 | W32 | 71.01 (W66 | 6991 [A9.67 | ARAS

oy Efficiency Compare Diode
N —= SPEO03
a0

7000 ) - L
0.0

50,00 /
40,00

30,10

2000
10,00

[:I.[:l:l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 3p4 &)
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

CHARACTERISTIC WAFEFROMS (TA=25C, Input Voltage : 110V ; f = 60Hz )

Load : 0.2A Load : 0.5A
2Qps 28 stp Di A0, Bes Smpl S 18ps 10035 Stp D: 41.8ps Smpl S

TN T L R e A
FU SN = v A = 0 = 7 W 1Y s S =Y o 1iz1mU éElmU aé o U Hutﬁi+% 5, TEL)
f=3.9159kHz CH 2 f=1T7.139kHz TEEE

Load : 0.6 A Load : 1.4 A
2ps . D Stp D 6. 00ps Smpl S 2ys . DEMes Stp D 6. 88ps Smpl 5

E

—
e L
[=
H.
]

4 3BTkH ciet T8l kHe

f=17.782kHz I f=PR. G38kHz

Load: 1.5A Load : 3.0A
bes  2@MsSs 81.:‘:_:3 D:—1. 40ps Smpl S lgus ABMSs Stp D 41.6ps Smpl S

B W 1 v W g i N T6U B W 1 v W g i N 60U
f=29.914kHz T F=45. 135kHz I
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

EFFICIENCY COMPARE (TA=25C, Input Voltage : 220V ; f = 60Hz )

Dicde

oy 33 33 13 33 33 33 33 10330 [ 329 ) 309 | 329 [ 329 ) 39 ) 3RO [ 329 ) 309 ) 3R9 [ 339 ) 309
Ioiad 0z 04 0a 0.k L0 12 14 15 LB | 20 P 24 25 28 | 30 iz 34 36 | 364
WitW Lbd [ 276 | 357 | 449 | 543 | 627 | TU3 | BAL | 909 | 993 | I0K | LG | I2R [ I36 | 147 | 158 [ 165 | 174 | I7F
| efficency (%) | 3567 | 47AR | 5546 [ SER0 (6077 | 6316 | 6460 6500 [65.05 |6640 |a?07 [6a92 |66.h3 |aaf3 [67.04 | 6749 | 6?79 (6730 | 6726

S PE003

Wik 33 33 13 33 33 33 33 33 33 [ 329 [ 329 ) 309 | 309 [ 309 | 309 | 39O 329 ) 309 | 39
Tncad nz 04 I 0.k L0 12 14 ¥ LB | 20 22 24 28 28 | 30 3z 34 36 | 3ed
WitW 192 | 264 [ 357 | 442 | 502 | 603 | 699 | PFE | BS [ 94 ) I045 | 1157 [ [23 | 130 [ 138 | 149 L] 17 172
| efficency (%) | 3436 | da4R | 5546 [ 5973 (6445 | 657 | 6509 G767 [ 5943 | 7000 |a940 (6945 |a9.54 7052 (Y101 | 7060 |699] (6947 | 6953

= Efficiency Compare — Diode
= —=— SPHO03
a0.00

70.00 = —_—===x

60.00 /
50.00 /
40.00

20,00

20,00

10.00

I:II:II:I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
02 04 06 08 10 12 14 15 18 20 22 24 25 28 30 33 34 35 384 (A

2006/02/15 Ver.1 Page 6



SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

CHARACTERISTIC WAFEFROMS (TA=25C, Input Voltage : 220V ; f = 60Hz )

Load : No Load Load : 2.0A
100ps . I/ Stp D: 196 ps Smpl S eys  BAMsis Stp D: T.68ps Smpl S

f=16.504kHz f=67.694kHz

Load : 3.64 A Load : 3.64 A (Ch4 : Secondary Current )
cps | SAMes Stp Do T.88us Smpl 5 ops . 2dMas Stp D 12.0ps Smpl 5

0T T U R R 15,20 oS U U U S 2,60y
f=£7.733kHz EVESea f=67. 77okHz
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

CHARACTERISTIC WAFEFROMS (TA=257C, Input Voltage : 90V ; f = 60Hz )

I

stand b

0.z0

0.40

0.a0

080 (100 (120 | 140 (160 | 180 | 200 | 220 | 240 [ 260 | 280

3m

3.20

340 | 380

e

Vel

35

351

331 (331 ) 331 (33531331 |[330 (330 | 330 (330 | 330 |3.30

330

3.30

330 [ 3.30

W

1.01

188

2584

ia

435 (331 | 6le | 691 [ 782 | 278 [ 973 | 107 | 115 | 124 | 154

144

153

163 [ 173

175

7 (%)

35.21

46,62

5517

BOBT [ 62534 [ 6448 | 67.06 [ 67.72 | 67.65 | 6785 | 6785 | 6RAT [ 69,19 | 62.9%

&R TS

8902

BR.BF | 6B.ET

a6

No Load

 Loetllom |

: L

f=125.98kHz

Load = 2A

2Aps o %to D: 4. 00ps qul

B5. Thh

4. 20y

Cps EEMS@_StD O: 4. A0ps Smpl

e Al

4, AL
f=179.11kH=
Load =3.64A
Sps EEMS@_StD O: 4 AAps Smpl )
- - - - - : - - 5 Tupe

Ll e T T g T e
f=62.130kH=

.S
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

CHARACTERISTIC WAFEFROMS (TA=25C, Input Voltage : 110V ; f = 60Hz )

Vo) | 351 | 331 ) 331 [ 331|331 (331 (351351 (330|330 330 )3530 |5350 |530 |330 |3.30 [330 (330 (330 ]330

WD) 058 | 192 ) 284 [ 362 | 440 | 531 | 602 | VOL [ 7ER | BE6 | 946 | 1043 1145 | 124 ) 134 [ 142 ) 151 | 161 [ 171 | 173

2 (%) 3448 | 4662 [ 5486 [ 5957 (6355 | 6h 98 | 601l | 6701 | 6859 (6077 (696l (6917 ) 6919 | 6896 | 69,72 [ 6995 [ 6069 [ 69 47 | 6943
No Load
CAps =rMsis QFD D: 6.Aps Smpl S
: : : : : : : : : Type

2 ST, O v N WA =00 s W W 1A 1N W= W
f=26.TaTkHz =

Load = 2A
Sps EEMQm Stp D: 6.00ps Smpl

147 kHz

o U s U WU A, 9. 80U
f=025. 148kHz T

Load =3.64A
Bps EEMQm Stp D 5.00ps Smpl b

5 192 1He

05 TH DB URE R U U i R, 9 spu
f=68.231kHz
”/¥”¥/7/000—
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

CHARACTERISTIC WAFEFROMS (TA=25C, Input Voltage : 265V ; f = 60Hz )

Iofd) |stemdbe| 020 (040 | 060 | 080 | 100 [ 120 | 140 | 160 | 180 200 (220 | 240 | 260 [ 280 (300 | 320 [ 340 (360 (364

Vo) | 331 | 331|331 | 331 | 331 | 331|331 | 331|331 33 33 i3 i3 i3 33 i3 33 33 i3 i3

Wk | 148 | Z6 | 352 (477 | 52| 6o | T1S [ TBE | 859 | 953 | 1061 (1154 [ 1235 ) 15.08 | 13.77 | 1463 [ 156 | 1851 | 17360 | 1754

7 (%) 2546 | 3761 | 4164 | 46.05 | 5015 [ 55.55 | 5896 | 6165 | 6233 (6221|629 | 6413 | 656 | 671 |6767 | 6769 | 6796 | 643 | e.48
No Load
18ps 180M=/s Stp D 4.00ps Smpl 5
: - - - - - : - : Tupe

= =l

----- LT e s

= A < A O 0 T SN O =1

f=25. BEGkKHz
Load = 2A

Bps EE'II"IS@ Stp D 4. 00ps Smpl b

et |

= N - =00 R W 1 N = B
f=136. B3kHz

Load =3.64A
Sps EEMng Stp D: 4.00ps Smpl S

==l

I O = A = <0, O A . R 1 N = B = W)
f=95_GedkHz IR
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SP6003 EVM

12 Watts Open Frame with SP6003 Synchronous Rectifier Control

Information provided is alleged to be exact and consistent. SYNC Power Corporation presumes no responsibility for the
penalties of use of such information or for any violation of patents or other rights of third parties which may result from its use.
No license is granted by allegation or otherwise under any patent or patent rights of SYNC Power Corporation. Conditions
mentioned in this publication are subject to change without notice. This publication surpasses and replaces all information
previously supplied. SYNC Power Corporation products are not authorized for use as critical components in life support
devices or systems without express written approval of SYNC Power Corporation.

©The SYNC Power logo is a registered trademark of SYNC Power Corporation
©2004 SYNC Power Corporation — Printed in Taiwan — All Rights Reserved

SYNC Power Corporation

9F-5, No.3-2, Park Street

NanKang District (NKSP), Taipei, Taiwan, 115, R.0.C
Phone: 886-2-2655-8178
Fax: 886-2-2655-8468

http://www.syncpower.com
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