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Printed Circuit

TV Main Board (Top View)




TV Main Board (Bottom view)
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J P T A R EE A PR A W] BOME

BOM#W S :  7.03. 3600E0004 S PR TR B JHA% A5 TS36, SMT, ROHS

YIEMRES: 7. 03. 3600E0004_S T

5 115 YRR Jo it LRVAR 55 TAL

1 | 1.01.50220J0103R RES LINE CHIP 22Q, X4, 1/16W, £5%, 0402, SMT, ROHS pecs | 6 |RP1, RP2, RP3, RP4, RP5, RP6

(ki FrHERHD)

2 | 1.01.60000J0100R [RES CHIP (Jifi )y HiFH) |0Q, 1/10W, £5%, 0603, SMT, ROHS pes | 2 |L6,L14

3 | 1.01.60000J0103R [RES CHIP (U5 A FiBH) |0Q, 1/16W, £5%, 0402, SMT, ROHS pes | 13 514,R77,R80,R86,R88,R170,R172,R182,R196,R201,R149,R227, R23

4 | 1.01.60000J0502R [RES CHIP (i i HiFH) [0Q, 1/4W, £5%, 1206, SMT, ROHS pes | 1 |L13

5 | 1.01.60100J0100R [RES CHIP (Jifi )y HiFH) [10Q, 1/10W, 5%, 0603, SMT, ROHS pes | 5 |R175, R224, R229, R274, R358

6 | 1.01.60100J0103R [RES CHIP (Jifi )i HiFH) [10Q, 1/16W, 5%, 0402, SMT, ROHS pes | 11 |R21, R22, R23, R24, R25, R26, R27, R28, R72, R78, R81
R17, R18, R19, R20, R32, R40, R41, R84, R162, R168, R169, R174,

7 | 1.01.60101J0103R |RES CHIP (Jlfi /i HEFHL) |100 Q, 1/16W, 5%, 0402, SMT, ROHS pes | 24 |R176, R177, R180, R181, R205, R233, R202, R278, R294, R305, R311,
R320
R9, R13, R29, R144, R145, R148, R212, R235, R248, R264, R289, R293

8 | 1.01.60102J0103R [RES CHIP (Jifi )i HiFH) [1KQ, 1/16W, 5%, 0402, SMT, ROHS pes | 19 | R328, R343, R385, R390, R391, R393, R71
R10, R15, R16, R54, R56, R92, R93, R95, R96, R107, R109, R111, R116
R127, R129, R132, R138, R147, R188, R193, R195, R203, R204, R208

9 | 1.01.60103J0103R |RES CHIP (W% FiBH) [LOKQ, 1/16W, £5%, 0402, SMT, ROHS pes | 40 'R210, R213. R214. R215. R228, R231, R234. R249. R261. R262, R263
, R315, R316, R329, R370, R371
R12, R141, R146, R158, R211, R230, R237, R238, R239, R240, R241, R242
R243, R244

+ £l ) y

10 | 1.01.60104J0103R |RES CHIP (Ji Fr HiBH) |100K Q, 1/16W, +5%, 0402, SMT, ROHS pes | 31 R2A5, R246, R247, R255, R256, R257, R258, R260, R265, R26T, R26S,
R270, R271, R272, R273, R359, R362

11 | 1.01.60105J0103R |RES CHIP (JUi /v HiPH) |IMQ, 1/16W, £ 5%, 0402, SMT, ROHS pes | 1 |R159

12 | 1.01.60122J0103R |RES CHIP (Ji FrHiBH) |1. 2KQ, 1/16W, +5%, 0402, SMT, ROHS pes | 1 |R307

13 | 1.01.60123J0103R |RES CHIP (Ui /7 HiPH) |12KQ, 1/16W, 5%, 0402, SMT, ROHS pes | 5 |R85, R55, R57, R110, R112

14 | 1.01.60133J0103R |RES CHIP (Ui /7 HiPH) |13KQ, 1/16W, 5%, 0402, SMT, ROHS pes | 5 |R288, R299, R302, R304, R414

15 | 1.01.60151J0100R |RES CHIP (Ui /v HiPH) |150 Q, 1/10W, 5%, 0603, SMT, ROHS pes | 1 |R65

16 | 1.01.60153J0103R |RES CHIP (Ui /7 HiPH) |15K Q, 1/16W, 5%, 0402, SMT, ROHS pes | 1 |R137

17 | 1.01.60221J0103R |RES CHIP (i /7 HiPH) |220 Q, 1/16W, 5%, 0402, SMT, ROHS pes | 2 |R102,R105

18 | 1.01.60222J0103R |RES CHIP (JU FrHiBH) |2. 2K Q, 1/16W, +5%, 0402, SMT, ROHS pes | 2 |R43, R44

19 [ 1.01.60223J0103R |RES CHIP (M /7 HiPH) |22KQ, 1/16W, 5%, 0402, SMT, ROHS pes | 4 |R79,R101, R163, R266

20 | 1.01.60272J0103R [RES CHIP (Ufi i HLFH) |2. 7K Q, 1/16W, £5%, 0402, SMT, ROHS pes | 3 |R119,R197, R198

21 | 1.01.60333J0103R |RES CHIP (W5/yHiFH) [33KQ, 1/16W, £ 5%, 0402, SMT, ROHS pes | 3 |R322, R373, R374

22 | 1.01.60390J0000R |RES CHIP (WifyHiFH) [39Q, 1/16W, £5%, 0402, SMT, ROHS pes | 1 |R70




R58, R59, R60, R91, R103, R152, R164, R166, R167, R171, R173, R220

+ (
23 | 1.01.60470J0103R |RES CHIP (WijvHiFH) [47Q, 1/16W, £5%, 0402, SMT, ROHS pes | 19 R222 R312, R313. R317. R323, R344. R345
24 | 1.01.60471J0103R [RES CHIP (i 5 HiBH) [470Q, 1/16W, £5%, 0402, SMT, ROHS pes | 5 |R61,R142, R154, R236, R342
R31, R139, R151, R160, R179, R185, R186, R194, R209, R250, R251, R308
5
25 | 1.01.60472J0103R |RES CHIP (Jii i HiFH) |4. TKQ, 1/16W, 5%, 0402, SMT, ROHS pes | 17 _R314, R319, R302, R128, R287
26 | 1.01.60473J0103R |RES CHIP (W5 FHiFH) [47KQ, 1/16W, +5%, 0402, SMT, ROHS pes | 5 |R140, R309, R318, R365, R372
27 | 1.01.60511J0103R [RES CHIP (it 5 HiBH) [510Q, 1/16W, £5%, 0402, SMT, ROHS pes | 3 |R413,R418, R68
28 | 1.01.60560J0102R RES CHIP (W4 /vHiFH) [56 2, 1/16W, £5%, 0402, SMT, ROHS pes | 1 |R69
29 | 1.01.60562J0103R |RES CHIP (Jifi i HiFH) |5. 6K Q, 1/16W, 5%, 0402, SMT, ROHS pes | 1 |R306
30 | 1.01.60681J0103R [RES CHIP (Jtfi 5 HiBH) (680 Q, 1/16W, £5%, 0402, SMT, ROHS pes | 1 |R67
31 | 1.01.60682J0103R |RES CHIP (Jifi i HiFH) |6. 8K Q, 1/16W, 5%, 0402, SMT, ROHS pes | 4 |R136, R279, R292, R66
R36, R37, R39, R45, R47, R62, R63, R64, R94, R82, R98, R100, R104
32 | 1.01.60750J0103R |RES CHIP (Wi HiFH) [75Q, 1/16W, £5%, 0402, SMT, ROHS pes | 24 RI06, R108, R120, R124. R125, R126, R131, R153. R156, R161, R165
33 | 1.01.60822J0103R |RES CHIP (Jifi i HiFH) |8. 2K Q, 1/16W, 5%, 0402, SMT, ROHS pes | 4 |R184,R200, R310, R321
(9, €28, 063, C64, €88, €89, €94, C105, C106, C135, C136, C145
T .
34 | 1.04.40101J0103R |CAP CHIP (Jifi i HL%¥) |COG 100pF, 6. 3V £5%, 0402, SMT, ROHS pes | 21 C146, CL47, C148, 0140, C185, CL87, C190, C286, C267
35 | 1.04.40102K0303R |CAP CHIP (Wi Hi%¥) [X7R, 1000pF/16V, & 10%, 0402, SMT, ROHS pes | 5 |C54,(98,C112, €119, C168
36 | 1.04.40103Z0601R |CAP CHIP (Jifi i H%¥) |0. 01uF, 50V, ~20/+80%, 0402, SMT, ROHS pes | 9 |62, C68, C160, €36, €275, C56, C57, €58, C167
C1, €3, €4, €5, €8, C11, C13, €15, C16, €17, C18, €19, €20, €21, €22,
€23, 025, €26, €27, €29, €30, €32, €33, €34, €37, €38, €39, €55, C59
37 | 1.04.40104Z0303R |CAP CHIP (W5 FrHi%¥) Y5V, 0. LuF, 16V, -20/+80%, 0402, SMT, ROHS pes | 55 |, €65, 66, C80, €90, €95, €102, C116, C117, C121, €122, C123, C124
,C126, C127, C128, €132, €134, 139, C141, C142, C143, €153, C169
,C176, €249, €279
38 | 1.04.40183Z0303R |CAP CHIP (Jifi i HZ¥) |Y5V, 0. 018uF, 16V, +80/-20%, 0402, SMT, ROHS pes | 4 |C236, €237, €259, C260
39 | 1.04.4022470300R |CAP CHIP (Il FH1%Z%) [Y5Y 0. 22uF, 16V, —20/+80%, 0603, SMT, ROHS pes | 7 |C71,C74, C157, €158, €232, €243, C130
40 | 1.04.40270J0103R |CAP CHIP (Jifi i HL%Z¥) |NPO/27pF, 6. 3V, +5%, 0402, SMT, OHS pes | 5 |C101, €109, €110, C120, C161
41 | 1.04.40331Z0103R |CAP CHIP (JUi i H%¥) |330pF, 6. 3V, —20%+80%, 0402, SMT, ROHS pes | 1 |99
42 | 1.04.404737Z0103R |CAP CHIP (Jifi i HZ¥) |Y5V, 0. 047uF, 6. 3V, ~20+80%, 0402, SMT, ROHS pes | 13 gfé’zm’C53’C70’C77’C78’C81’C“3’C“4’C“5’C180’C181’
43 | 1.04.40561Z0103R |CAP CHIP (JUfi i HL%Z¥) |X5R/560pF, 6. 3V, ~20%+80%, 0402, SMT, ROHS pes | 12 |C46, €49, €72, €73, €75, C76, €83, C87, C154, C155, C156, C159
44 | 1.04. 42105Z0600R |CAP CHIP (Jfi i HL%%) |Y5V 1uF, 16V, —20/+80%, 0603, SMT, ROHS pes | 2 |C35,C100
C14, 024, C31, €45, C48, €82, €85, 96, C103, €104, C137, C138
T =
45 | 1.04.4222570100R |CAP CHIP (JUfi i HZ¥) |Y5V, 2. 2uF, 6. 3V, ~20/+80%, 0603, SMT, ROHS pes | 19 CL44, C165, C166, CL77, CL78, C233, C234
79,108, C111, C125, C133, €150, C151, C152, C162, C163, C164,
46 | 1.04.42475M0600R |CAP CHIP (i Fr Hi%¥) [6. 3V 4. 7uF, 50V, &20%, 0603, SMT, ROHS pes | 24 |C183,C184, C186, C188, C189, C191, C192, C193, €220, €238, €240,
€251, €267
COIL-CHIP o
47 . 05. 3R82K0001R TS TR 0. 82ull, +10%, 1210, & HL/#, SMT, ROHS pes | 1 |L8
BEAD-CHIP JES
48 | 1.06.200603120R O P BB BEAD, %4 fAi#i 2k /0603, 120 Q /100MHz, SMT, ROHS | pes | 5 |L2, L4, L5, L12, L18
49 | 1.09. 1008A2771R |DLOPE CHIP BA277, Fr ik —HZ4%, 0603, SMT, ROHS pes | 1 |D81

i —HR )




DIODE CHIP

50 | 1.09. 100BAV99IR g BAVOILT, —A&4%, SOT-23, SMT, ROHS 1 (D43
(5 — 1) Lt pes
51| 1.09. 101N414g1R [PIOPE CHIP IN4148, (SMD-DIODE-4220), 1206, SMT, ROHS pes | 2 |D30,D48
Ot )
DIODE CHIP
52 | 1.09. 1B340A000R g B340A, SMA, SMT, ROHS 1 [p102
Ol =) oes
DIODE CHIP
53 | 1.09. IBAT54CO0R g BAT54C, SOT23, SMT, ROHS 2 |D2,D29
Oy —A) pes
TR CHIP 2N3904, NPN, VCE0=40V/1C=200mA, SOT— Q3, Q4, Q9, Q10, Q13, Q14, Q16, Q17, Q18, Q19, Q20, Q21, Q24, Q26,
o | 113 T02N30UR ey e 23, SMT, ROHS pes | 1T ao7, q28, Q29
TR CHIP 2N3906, PNP, VCE0=40V/1C=200mA, SOT—
55 | 1.13. 102N3906IR | (sr ey 23, SHT, ROHS pes | 4 |@8,Q15,Q22, Q46
TR CHIP s
56 | 1.13.134010000R S A03401, FIRMOS#E, SOT23, ST, ROHS pes | 3 |U17,Q206, Q207
(U 7 = H5)
57 17. 2108400038 |1¢ ST LSP1084/T0-263, ADJ, SMT, ROHS es | 1 [U19
o U T PSR b
58 17. 2111700068 [1¢ ST LSP1117-33/S0T-223, SMT, ROHS es| 1 |U11
S O 4 i L) i b
59 17. 236kR0000R [1C SMT TSUMV36KE, SMT, ROHS es| 1 |u13
o U T o b
60 17. 245580000 [1¢ SMT MC4558CDT, SO8, 8PIN, SMT, ROHS cs | 1 |u32
o O 4 i L) P oEE ST S b
61 17. 261800001% [1¢ SMT FP6180, SOP-8, SMT, ROHS es| 1 |u16
S U T ’ o b
IC SMT PHILIPS, 74HC4052D, AUDTO
62 | 117 2T4HCA0SZR |y po g v ) SWITCH, SOP16, 16PIN, SMT, ROHS pes |1 |U22
63 17. 278050000k |1¢ SMT 78M05-S0T252, 500MA, SMT, ROHS es | 1 |v27
o O 4 i L) ' o b
AP1084K-33LA, HE i Fi#%3. 3V/5A TO-
64 | 1.17.2AP1084KOR |[IC 963, Anachip. /Gamma /ADD (ROHS) pes | 1 |U5
65 17.2ct325700R [1C SMT CT3257A (CBT3257ADS) , SSOP-16, 16PIN, SMT, ROHS | pes | 2 |U20, U21
o Ol S ) ’ I b ’
EN25F40, Flash (Fikexk) (ZE0: F40-
66 | 1.17.2EN25F400R |IC Flash 100GCP) (ROHS) pes | 1 |U15
IC SMT FT24C324, 17 RT7 it 45 (32K
6T | 117 2FT2ACZ0R | (i pr g v ) ROM), SOPS, 8PIN, SMT, ROHS pes |1 UL
HDMI JACK HDMI _J, AD3PBP19%0—*, ANiff 22 41, 10x124>, 44
68 | 1.21. 2000MDMI2R [ e & SHT. ROHS pes | 1 |coN13
69 | 1.28.121900811R |PCB (ARA4) XUTIAR [L1. 6MM, 215MM+81MM, TS26KU-20100127, (ROHS) He| 1




J T A R AT R 2 W] BOMERL

BOM4i 5 : 7. 03. 360080004 PR AR AR FUR 45 TS36, MI, ROHS
YEHRES: 7. 03. 360080004 A
g PrkEHtay Pk KRS | B AL
1 |1.01. 105R6JO8OO0R | <xJa fIs Fit BHL. 5.6Q, 2W, ROHS pes| 1 |R114

2 [1.04. 10475M0300R |CAP EC (Hfi#Hh %) 4. TuF 4 20%/50V/4X7 (DIP) (ROHS) pes | 1 [CA20

3 [1.04. 10477M0303R [CAP EC (Hufifri12%) 470uF, 16V, &20%, 8%12mm, 5. Omm, DIP, ROHS pes | 4 [CAL5, CA47,C203, C204
4 [1.04. 11106M0302R |CAP EC (Hffi#ih %) 10uF, 16V, £20%, 5X11, 2. 5mm, DIP, {4344, ROIS pes | 6 [CALO, CALL, CA14, CALS, CA21, CA22
5 [1.04. 11107M0304R [CAP EC (Hufiftri12%) 100uF, 16V, £20%, 5X11mm, 5. Omm, DIP, 4 #4J4f, ROIS | pes | 10 ?22‘3?12'%13’ CAL6, CAZ3, CA24, CAZS, C175, €239
6 |1.04. 11108M0200R |CAP DIP (Ei#fiH1%5) g?ggg’smv’ +20%, LA HLE, 8X12mm, 5. Omm, DIP, BEHHE | |5 Jong caz, oas, ca19, ca26
7 [1.04. 11227M0303R [CAP EC (Hufiftl12%) 220uF, 16V, +20%, 6. 3X11mm, 5. Omm, DIP, {7448, ROIS | pes | 1 [C179

8 [1.04. 11476M0303R |CAP EC (Hffi#Hh %) 47uF, 16V, £20%, 5X11mm, 5. Omm, DIP, 7/, ROHS pes | 2 [CAL7,C245

9 [1.05. 6180M4000R ig%@%g P 18U, +20%, 4A, KA,  15%7, 43420, 8mm, DIP, ROHS pes | 1 [L33

10 |1.10. 1A3891141R iggg%;%ym A3891141, DIP, ROHS pes| 1 [U9

11 |1.10. IN3891110R ig%%%ym N389111, DIP, ROHS pes | 1 [U10

12 |1.09. 1IN400100R ?%)?i :D}&P%) IN4001, DIP, ROHS pes | 2 [D76,D77

13 |1.13. 125C22160R zgﬁgg%?mm 2502216, T0-92, DIP, ROHS pes| 1 |5

14 |1 16, WHZ00143R | dhdi (1)45;;[?;3;4;1; (49SA/Lp=20pF) crystal, 5| [iiH4. 0+ ves| 1 |x1

15 |1.17.215170000R  |IC DIP (4fifFH< s k) |TDA1517P, AMP2X6W, DIP18, DIP, ROHS pes | 1 [U23

16 |1. 20. 330P020R %Zggssﬁgg LVDS SOCKET, 15X2P1IN, 2. Omm, DIP, ROHS pes| 1 [CN25

17 |1. 20. 604P020R CONN (44 i) 2. 0mm, 4pin, 180, DIP, ROHS pes | 1 [CN21

18 |1. 20. 604P250R CONN (44 i) 2. 54mm, 4pin, 180JE, DIP, ROHS pes | 2 [CN1, CN24

19 |1. 20. 605P020R CONN (44 FiE) 2. Omm, 5pin, 180, DIP, ROHS pes | 1 [CN19

20 [1. 20. 606P020R CONN (474 i) 2. Omm, 6pin, 180, DIP, ROHS pes | 1 [CN12

21 [1. 20. 609P020R CONN (P 44 J32) 2. Omm, 9pin, 180J%, DIP, ROHS pcs | 2 |CNIS, CN26

22 |1.21. 100000004R  |VGA JACK (VGA$iEE) ng?;}gghé@—nsub?&@, 3. 08mm, hL, N fR pes| 1 |oN14

23 |1.21. 340100001R  |SVIDEO JACK (Sifif) ﬁ@;g‘f;%ﬁ? NIl S=VIDEO, DIN=3. 5= pes| 1 |oN17

24 [1.21. 400000004R  |SCART (SCART4f4%) SC115, %4, DIP, ROHS pes | 1 [CN16

25 [1.21. 500000007R  |AV JACK (AV4i i) g%%{ﬁg%g;&”ﬁﬁ%ﬁ:ﬁfé'*él;hé'%fﬁfﬁ)’% pes | 1 [CNI5

26 [1. 21. 600000001R sﬁgﬁg};}){ Phone jack/PJ325C/ ¥ ¢4, 5PN, DIP, ROHS pes | 1 [CN23

27 [1.21.900000016R  |Tuner (753isk) Xinfa/TDQ-3EG2/DIP, ROHS pes | 1 [T1

28 [7.03. 3600E0003 S |MATN BOARD (F:#) TS36, # % W, SMT, /R~ ROHS | o1
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1A Low Dropout Linear Regulator

B GENERAL DESCRIPTION

B FEATURES ; ) ,
® 1.4V maximum dropout at full load current The LSP111_7 is a series of low dropout three-terminal
: regulators with a dropout of 1.4V at 1A output current.
® Fast transient response . . L
" The LSP1117 series provides current limiting and
®  Output current limiting th | shutd It ircuit includ tri d
® Built-in thermal shutdown ermal shutdown. Its circuit includes a trimme
e Good noise rejection bandgap r_eferoence to assure output voltage accuracy
® 3-Terminal Adjustable or Fixed 1.5V, 1.8V, 2.5V, to be within 2% for 1.5V, 1.8V, 2.5V, 3.3.V, 5.0V and
adjustable versions. Current limit is trimmed to ensure
3.3V, 5.0V " N
specified output current and controlled short-circuit
B APPLICATIONS current. On-chip thermal shutdown provides protection
® PC Motherboard against any combination of overload and ambient
® LCD Monitor temperature that would create excessive junction
® Graphic Card temperature.
® DVD-video player The LSP1117 has an adjustable version that can
® NIC/Switch provide the output voltage from 1.25V to 12V with only
® Telecom Equipment two external resistors.
® ADSL Modem The LSP1117 series is available in the industry
® Printer and other Peripheral Equipment standard TO252-3L and SOT223 power packages.
B PIN CONFIGURATION
(1) TO252-3L (2) SOT223
3] v
<] I AV
2[ ] Vour zl Vour
1 ADJ/GND (7] ADJ/GND
Metal Tab VOUT Metal Tab VOUT

B BLOCK DIAGRAM

<J3> INPUT

AN

7\

N [y [ e, j—ﬂ_l

j j (2) outrur

For Adjustable Output, disconnect A1 and A2, connect B

LANAN—4
For Fixed Output,connect A1 and A2, disconnect B
A1 A2
O eeeeeeenen O—— ANN—DO e oﬁ
1 C‘D ADJ/GND
OBC

1/8 Rev1.0
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B ABSOLUTE MAXIMUM RATINGS (NOTE 1)

Liteon Semiconductor Corporation
LSP1117

1A Low Dropout Linear Regulator

Symbol Parameter Rating Unit
VN Input Voltage 12 V
T, Maximum Junction Temperature 150
Ts Storage Temperature -65~150
Tieap Lead Temperature (10 sec.) 300
ESD ESD (Machine Model) 600 V

Note 1: Stresses greater than those listed under Absolute Maximum Ratings” may cause permanent damage to the
device. These are stress rating only, and functional operation of the device at these or any other conditions beyond
those indicated under “Recommended Operating Conditions” is not implied. Exposure to “Absolute Maximum
Ratings” for extended periods may affect device reliability.

B RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Rating Unit
Vin Input  Voltage 12 V
T, Operating Junction Temperature Range -40~125
B ELECTRICAL CHARACTERISTICS
Operating Conditions: V<10V, T,;=25 , unless otherwise specified
Parameter Symbol Test Condition Min. | Typ. | Max. [ Unit
Reference . 0=10mA, Vin-Vour=1.5V 1.225 | 1.250 | 1.275
Voltage Ve LSP117 -Adj lo=10mA,1.5V<V\-Vours8V 1225 | 1250 | 1275 |
Io0=10mA, V\=3V 1485 | 15 [ 1515
LSP1117-1.5 lo=10mA, 3VsV\ <10V 1470 | 15 [ 1.530 v
lo=10mA, V\=3.3V 1782 | 18 [1818| V
LSP1117-1.8 lo=10mA, 3.3V=sVjs10V 1764 | 18 [1836 | V
i lo=10mA, V=4V 2475 25 | 2525 V
OutputVoltage |~ Vour | LSP1117-2.5 Io=10mA, 4V<V, <10V 2450 | 25 | 2550 | V
lo0=10mA, V\=4.8V 3.267 | 3.3 | 3.333
LSP1117-3.3 lo=10mA, 4.8V<Vys10V 3.235 | 3.3 | 3.365 v
lo=10mA, V\=6.5V 4950 | 5.0 | 5.050
LSP1117 -5.0 Y
lo=10mA, 6.5VsVys12V 4900 5.0 |5.100
. . _ |O=10mA,1 .5VSV|N-VOUTS7V 0.1 0.3 %
Line Regulation Regune | LSP1117-XXX lo=10MA.1.5V=Vn-Vour<10V 01 05 %
LSP1117 -Adj VIN= 3V, 10mA<lo<1A 1 %
LSP1117 -1.5 VIN= 3V, 10mA<lo<1A 12 15 mV
Load Requlation | Re LSP1117 -1.8 VIN= 3.3V, 10mA<lo<1A 15 18 mV
g ezt ™ SP1117 2.5 VIN= 4V, 10mA<lo<1A 20 | 25 | mv
LSP1117 -3.3 VIN= 5V, 10mA<lo<1A 26 33 mV
LSP1117 -5.0 VIN= 6.5V, 10mA<lo<1A 40 50 mV
Dropout Voltage | Vin- Vour | LSP1117-XXX louT = 1A ,AVouT=1%VouT 1.3 1.4 V
Current Limit ILIMT LSP1117-XXX VIN'VOUT=3V 1.1 A
. D F=120Hz,CouT=25uF
Ripple Rejection LSP1117-XXX Tantalum, Vi-Vour=3V 60 70 dB
Temperature LSP1117-XXX l0=10mA 0.5 %
Stability

2/8
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1A Low Dropout Linear Regulator

B ELECTRICAL CHARACTERISTICS (CONTINUED)
Operating Conditions: V<10V, T,=25 , unless otherwise specified

Parameter Symbol Test Condition Min. | Typ. | Max. | Unit
Adjust Pin Current lo=10mA~1A, 1.5VsV \-Vours10V 60 120 pA
Adjust Pin Current Change lo=10mA~1A, 1.4VV\-Vours10V 0.2 5 A
- LSP1117 E 1.7 5 mA
< - <
Minimum Load Current(ADJ) LSP1117 1.5V=Vy-Vours10V 5 10 A
Quiescent Current Iq Vin=Vour+1.25V 5 10 mA
Long-term Stability TA=125 , 1000hrs 0.3 %
RMS Output Noise _ o
(% of Vour) Ta=25 , 10Hz<f<10kHz 0.003 %o
D TO252-3L 1.2
Power Dissipation Pd SOT223 0625 w
Thermal Resistance, TO252-3L 55 /
Junction to Ambient A SOT223 75
Thermal Resistance, TO252-3L 10 /
Junction to case e S0T223 15
Thermal Shutdown Junction Temperature 150
Thermal Shutdown
) 25
Hysteresis
B TYPICAL APPLICATIONS
LSP1117-ADJ
Vino- 9 \Vin Vout 4 -0 VVout
1. ADS 1.
10uF:E iZZuF

% R1
R2
Vout=Vref*(1+R2/R1)+ladj*R2

The LSP1117 keeps a constant 1.25V between the output pin and the a?djust pin. By placing a resistor R1 across
these two pins a constant current flows through R1, adding to the ladj current and into the R2 resistor producing a

voltage equal to the (1.25/R1)*R2+ladj*R2 which will be added to the 1.25V to set the output voltage. This is

summarized in the above equation. Since the minimum load current requirement of the LSP1117 is 10mA, R1 is
typically selected to be 121Q resistor so that it automatically satisfies the minimum current requirement. Notice that

since ladj is typically in the range of S0uA it only adds a small error to the output voltage and should only be

considered when a very precise output voltage setting is required. For example, in a typical 3.3V application where
R1=121Q and R2=200Q the error due to ladj is only 0.3% of the nominal set point.

Vin=7V
(e,

LSP1117-5.0

1OUFJ-i
1

Vin Vout

+

oo ] L
; IZZuF

3/8
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Liteon Semiconductor Corporation

LSP1117

1A Low Dropout Linear Regulator

B TYPICAL PERFORMANCE CHARACTERISTICS

Reference Voltage (V) Dropout Voltage (V)

Minimum Load Current (mA)

Dropout Voltage vs Output Current
1.2 |

1.1 ——|

1.0
0.9
0.8
0.7

0.6
0.5

0.4 0.6 0.8

Output Current (A)

1.0

Reference Voltage vs Junction Temperature
1.280

1.275
1.270
1.265
1.260
1.255
1.250
1.245
1.240

1.235
-50

25 0 25 50 75 100 125
Junction Temperature ()

Minimum Load Current vs Junction Temperature

50 25 O 25 50 75

Junction Temperature ()

100 125

Adjust Pin Current (uA)

4/8

Load Regulation vs Junction Temperature

- 0.2 | | | /
= FSP1117-ADJ
S 0.1 —— =
>
8 _’/
o 00
(o))
8
S
= -0.1
>
[oX
b=
@)
-0.2
50 25 0 25 50 75 100 125
Junction Temperature ()
Output Voltage vs Junction Temperature
3.40
= 3.35 FSP1117-3.3V
73’3.30
3
g 3.25
5
£ 3.20
>
®)
3.15
3.10
-50 -25 0 25 50 75 100 125

Junction Temperature ()

Adjust Pin Current vs Junction Temperature
90
80
70
60
50
40
30
20
10
0

-50 -26 O 25 50 75 100 125

Junction Temperature ()

Rev1.0



LITE[]

Liteon Semiconductor Corporation

LSP1117

1A Low Dropout Linear Regulator

B TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)

Short-Circuit Current (A)

Ripple Rejection (dB)

Short-Circuit Current vs Junction Temperature

2.0
18 S
/

1.6 ——7

1.4

1.2

1.0

-50 -25 0 25 50 75 100 125
Junction Temperature ()

Lizs_tracsicmt recpozos -

V=t BV, Voyp=3.33W, Cpp=lp, Copp=ion (TAK)

Ch2 ||I t
e r-u-—- v

Vp=3 3V

—ﬂi-u-uuhr \——-— Wiw=4.5V

3l 500mV AwsNCha 20, 0mVasM 20, 0us A

Line Transient Response

Ripple Rejection vs Frequency

70
60
N

50 N

N

qv\
40 \\

N
30
20
10 100 1k 10k 100k

Frequency (Hz)

5/8

W)

Power (
(é)]
o

Maximum Power Dissipation
10.0

7.5

\ SOT223

25 50 75 100 125

Case Temperature (

Line_trazsiemt_tekpozie
V=4 BV, V=333V, Cpelopp=ton (TAN)
predoad=0.14

ﬁ
—— e e
Cchi LETE S0.0mVA kM 10.0ps A

Load Transient Response

Rev1.0
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Liteon Semiconductor Corporation

LSP1117

1A Low Dropout Linear Regulator

I 1.
Cutput Woltage:  Packing

B ORDERING INFORMATION
LSPATITXXXX
TIT1
Package:
D:TO252.30 Blank: &0
E:SOT223 151 5%
18 1.8%
25 254
3353w
a0; 504
B MARKING INFORMATION
(1) TO252-3L
1
LSC —— Loga
1171 T et Pt MLIm LT
1117: ADJ
RARALTLLYS 11742 12v
11715 1.5
111718 1.8V
J —J L 111725 25V
1117-33 33V
1117-50; 500
Intemal Code

Date Code:

Y Year (01=2001)
WY Ntk week (01+52)

6/8

Temperature Grade:

Blank:Tuke or Bluk Blank:0~70%

A:Tape & Reel E:40~125%
(2) SOT223
LSC — Logo

1 1 1 ?_}{}{ — it M e
1117 ADJ

W — 1174212
111715 1 5¢
111718 1.8v
1117-25: 2.5%
1117-33 33V
1117-50; 5100
Intemal Code
Date Code:

Y. Year (0M=2001)
VW Nth wesk (01~52)

Rev1.0



LITE[(]

Liteon Semiconductor Corporation
LSP1117

1A Low Dropout Linear Regulator

B PACKAGE INFORMATION

(1) T0252-3L

E P
% ‘E g i
b2 /T i I
Tk "
K
S
=) ‘ =
T 4
-
7‘\
b1 J 3 y
1
- A $mk
*‘ % ‘ el 1 Yy Larfd P 87 Recommendation (Unit : mm)
e g -
Y
e A
B el _ _ H _
i
# C1 <
H 2 —4 P
L
O —» F SEATING PLANE
SEE NOTE2
Notes:
1. JEDEC Outline:TO-252 AB
2. Mils suggested for positive contact at mounting
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Nom. Max. Min. Nom. Max.
A 2.18 2.29 2.39 0.086 0.090 0.094
A1 1.02 1.15 1.27 0.040 0.045 0.050
b 0.61TYP. 0.024TYP.
b2 5.20 5.35 5.50 0.205 0.211 0.217
C 0.46 0.52 0.58 0.018 0.020 0.023
C1 0.46 0.52 0.58 0.018 0.020 0.023
D 5.33 5.57 5.80 0.210 0.219 0.228
E 6.35 6.58 6.80 0.250 0.259 0.268
e 2.25BSC. 0.089BSC.
el 4.50BSC. 0.177BSC.
H 9.00 9.70 10.40 0.354 0.382 0.409
L 0.51 0.020
L1 0.64 0.83 1.02 0.025 0.033 0.040
L2 1.52 1.78 2.03 0.060 0.070 0.080

7/8

Rev1.0




LITE[]

(2) SOT223

A
 J

vpo—.—
L |

A

»

el

Liteon Semiconductor Corporation
LSP1117

1A Low Dropout Linear Regulator

Land Pattern Recommendation (Unit :mm)

A
A1 <
N v \ u}L v
a y
N P
-\ »‘ % ﬂ <~ Seating Plane O
R
Symbol _ Dimensions In Millimeters _ Dimensions In Inches
Min. Nom. Max. Min. Nom. Max.
A 1.50 1.65 1.80 0.059 0.065 0.071
A1 0.02 0.05 0.08 0.001 0.002 0.003
B 0.60 0.70 0.80 0.024 0.028 0.031
B1 2.90 3.15(Ref.) 0.114 0.124(Ref.)
c 0.28 0.30 0.32 0.011 0.012 0.013
D 6.30 6.50 6.70 0.248 0.256 0.264
E 3.30 3.50 3.70 0.130 0.138 0.146
e 2.3Basic 0.091Basic
el 4 .6Basic 0.181Basic
H 6.70 7.00 7.30 0.264 0.276 0.287
L 0.91 1.00 1.10 0.036 0.039 0.043
K 1.50 1.75 2.00 0.059 0.069 0.079
a 0° 5° 10° 0° 5° 10°
B 13° 13°

8/8
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LITE) | Liteon Semiconductor Corporation

LSP1084

5A Low Dropout Linear Regulator

B GENERAL DESCRIPTION

B FEATURES . : :
e 1.5V maximum dropout at full load current The LSP108_4 is a series of low dropout three-terminal
: regulators with a dropout of 1.5V at 1A output current.
® Fast transient response : . L
o The LSP1084 series provides current limiting and
®  Output current limiting th | shutd It ircuit includ tri d
® Built-in thermal shutdown ermal shutdown. Its circuit includes a trimme
e Good noise rejection bandgap r_eferoence to assure output voltage accuracy
® 3-Terminal Adjustable or Fixed 1.5V, 1.8V, 2.5V, to be within 2% for 1.5V, 1.8V, 2.5V, 3.3.V, 5.0V and
adjustable versions. Current limit is trimmed to ensure
3.3V, 5.0V " N
specified output current and controlled short-circuit
B APPLICATIONS current. On-chip thermal shutdown provides protection
® PC Motherboard against any combination of overload and ambient
® LCD Monitor temperature that would create excessive junction
® Graphic Card temperature.
® DVD-video player The LSP1084 has an adjustable version that can
® NIC/Switch provide the output voltage from 1.25V to 12V with only
® Telecom Equipment two external resistors.
® ADSL Modem The LSP1084 series is available in the industry
® Printer and other Peripheral Equipment standard TO220-3L, TO263-3L and TO252-3L power
packages.
B PIN CONFIGURATION
(1) TO220-3L (2) TO263-3L (3) TO252-3L
3—1vn 3 Vin 3w
2 I Vour 2[ 1 Vour 2[ 1 Vour (TAB)
1——1 ADJ/GND 1 ] ADJ/GND 1] ADJ/GND
Metal Tab VoUT Metal Tab VOUT Metal Tab VOUT
B BLOCK DIAGRAM
% <J3)|NFUr
V
NN
V
RN
Thermal -
j—‘—K —K Protection j—<i_l
£ O
3} > (2) outrur
L~ For Adjustable Output, disconnect A1 a.nd A2, connect B
For Fixed Output,connect A1 and A2, disconnect B
A1 A2
b Oereerraeenn O—— ANN—DO- v O_l

C‘D ADJ/GND

1/10
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B ABSOLUTE MAXIMUM RATINGS (NOTE 1)

Liteon Semiconductor Corporation
LSP1084

5A Low Dropout Linear Regulator

Symbol Parameter Rating Unit
VN Input Voltage 12 V
T, Maximum Junction Temperature 150
Ts Storage Temperature -65~150
Tieap Lead Temperature (10 sec.) 300
ESD ESD (Machine Model) 600 V

Note 1: Stresses greater than those listed under Absolute Maximum Ratings” may cause permanent damage to the
device. These are stress rating only, and functional operation of the device at these or any other conditions beyond
those indicated under “Recommended Operating Conditions” is not implied. Exposure to “Absolute Maximum
Ratings” for extended periods may affect device reliability.

B RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Rating Unit
Vin Input  Voltage 12 V
T, Operating Junction Temperature Range -20~150
B ELECTRICAL CHARACTERISTICS
Operating Conditions: V<10V, T,;=25 , unless otherwise specified
Parameter Symbol Test Condition Min. | Typ. | Max. [ Unit
Reference . 0=10mA, Vin-Vour=1.5V 1.225 | 1.250 | 1.275
Voltage Ve LSP1084 -Adj lo=10mA,1.5V<V\-Vours8V 1225 | 1250 | 1275 |
Io0=10mA, V\=3V 1485 | 15 [ 1515
LSP1084-1.5 lo=10mA, 3VsV\ <10V 1470 | 15 [ 1.530 v
lo=10mA, V\=3.3V 1782 | 18 [1818| V
LSP1084-1.8 lo=10mA, 3.3V=sV;s10V 1764 | 18 [1836 | V
i lo=10mA, V=4V 2475 25 | 2525 V
Output Voltage | Vour | LSP1084-2.5 Io=10mA, 4V<V,<10V 2450 | 25 | 2550 | V
lo0=10mA, V\=4.8V 3.267 | 3.3 | 3.333
LSP1084 -3.3 lo=10mA, 4.8V<Vys10V 3.235 | 3.3 | 3.365 v
lo=10mA, V\=6.5V 4950 | 5.0 | 5.050
LSP1084 -5.0 Y
lo=10mA, 6.5VsVys12V 4900 5.0 |5.100
. . B |o=1 OmA,1 .5VSV|N-VOUTS7V 0.2 0.5 %
Line Regulation Regine | LSP1084-XXX lo=10MA.1.5V=V-Vour<10V 0.2 0.5 o
LSP1084 -Adj VIN= 3V, 10mA<lo<5A 1 %
LSP1084 -1.5 VIN= 3V, 10mA<lo<5A 12 15 mV
Load Requlation | Re LSP1084 -1.8 VIN= 3.3V, 10mA<lo<5A 15 18 mV
g Gtead ™ SP1084 -2.5 VIN= 4V, 10mA<lo<5A 20 | 25 | mv
LSP1084 -3.3 VIN= 5V, 10mA<lo<5A 26 33 mV
LSP1084 -5.0 VIN= 6.5V, 10mA<Ilo<5A 40 50 mV
Dropout Voltage | Vin-our | LSP1084-XXX louT = 5A ,AVouT=1%VouTt 1.3 1.5 V
Current Limit ILIMT LSP1084-XXX VIN'VOUT=3V 5.1 A
. D F=120Hz,CouT=25uF
Ripple Rejection LSP1084-XXX Tantalum, Vi-Vour=3V 60 70 dB
Temperature LSP1084-XXX lo=10mA 0.5 %
Stability

2/10
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Tad V1" Liteon Semiconductor Corporation
| ) P
LI EL ]"I | SP1084

5A Low Dropout Linear Regulator

B ELECTRICAL CHARACTERISTICS (CONTINUED)
Operating Conditions: V<10V, T,=25 , unless otherwise specified

Parameter Symbol Test Condition Min. | Typ. | Max. | Unit
Adjust Pin Current lo=10mA~5A, 1.5V<Vy-Vours10V 60 120 MA
Adjust Pin Current Change lo=10mA~5A, 1.5V<V\-Vours10V 0.2 5 A
Minimum Load Current(ADJ) LSP1084 | 1.5V=Vy-Vours10V 5 10 mA
Quiescent Current Iq Vin=Vourt+1.25V 5 10 mA
Long-term Stability Ta=125 , 1000hrs 0.3 %
RM?%OC‘:;‘\’}J;U':)O'SG To=25 , 10Hz<f<10kHz 0.003 %
TO220-3L 1.6
Power Dissipation Pd TO263-3L 1.6 W
TO252-3L 1.2
Thermal Resistance, 10220-3L 45 /
Junction to Ambient A T0263-3L 45 w
TO252-3L 55
. TO220-3L 2.7 /
TemaRese | 27 || w
TO252-3L 10
Thermal Shutdown Junction Temperature 150
Thermal Shutdown
) 25
Hysteresis

B TYPICAL APPLICATIONS

LSP1084-ADJ

Vin Vout
ADJ

Vino -0 Vout

100uF ~100uF

.||H |_+_
B

Vout=Vref*(1+R2/R1)+ladj*R2

The LSP1084 keeps a constant 1.25V between the output pin and the adjust pin. By placing a resistor R1 across
these two pins a constant current flows through R1, adding to the ladj current and into the R2 resistor producing a
voltage equal to the (1.25/R1)*R2+ladj*R2 which will be added to the 1.25V to set the output voltage. This is
summarized in the above equation. Since the minimum load current requirement of the LSP1084 is 10mA, R1 is
typically selected to be 121Q resistor so that it automatically satisfies the minimum current requirement. Notice that
since ladj is typically in the range of S0uA it only adds a small error to the output voltage and should only be
considered when a very precise output voltage setting is required. For example, in a typical 3.3V application where
R1=121Q and R2=200Q the error due to ladj is only 0.3% of the nominal set point.

LSP1084-5.0
Vin=6.5V 5V at 5A
o) * Vin Vout

_L GND +
r L I

100uF

3/10 Rev1.1
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5A Low Dropout Linear Regulator

B TYPICAL APPLICATIONS (CONTINUED)

Stability

The LSP1084 requires the use of an output capacitor as part of the frequency compensation in order to make the
regulator stable. For most applications a minimum of 100uF aluminum electrolytic capacitor insures both stability
and good transient response.

Thermal Design

The LSP1084 incorporates an internal thermal shutdown that protects the device when the junction temperature
exceeds the maximum allowable junction temperature. Although this device can operate with junction temperatures
in the range of 150 , it is recommended that the selected heat sink be chosen such that during maximum
continuous load operation the junction temperature is kept below the temperature.

Pd=Vout*lout

Tj=TAa+Pd* ;a<150

Layout Consideration

The output capacitors must be located as close to the Vout terminal of the device as possible. It is recommended to
use a section of a layer of the PC board as a plane to connect the Vout pin to the output capacitors to prevent any
high frequency oscillation that may result due to excessive trace inductance.

B TYPICAL PERFORMANCE CHARACTERISTICS

150 Dropout Voltage vs Output Current Output Voltage vs Temperature
. 2.53

1.45
. 1.40 2.52
2 1.35 =
% 122 ] — g 2.51 —
2 12 g 250
3 1.10 =
s }88 8249
s . >
2095 S

0.90 :

0.85

0.80 2.47

0.005 1.0 15 2.0 25 3.0 3.5 4.04.5 5.0 0 25 50 75 100 125
Output Current (A) T,( )
Line Regulation vs Temperature Adjust Pin Current vs Output Current
0.0 80
75
— < 70
= -0.2 3 65
= ‘q«:‘J 60
o -04 va £ 55
o / 8 50
3 C
6’? -0.6 , & jg
2 // 3 35
25
-0.1 20
0 25 50 75 100 125 0 1 2 3 4 5
T,( ) Output Current (A)
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5A Low Dropout Linear Regulator

B TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)

Dropout Voltage vs Temperature Short Circuit Current vs Dropout Voltage

1.40 . 8
— < 7
2 = ~.
o 1.35> o 6 <
g 3 9
2 —l &:) . I \
Q = © 2
o 1.25 £ I N
()] c 1

I |
1.20
0 2 4 6 8 10 12
0 25 50 7S 100 125 Dropout Voltage (V)
T )
Load Transient Response Line Transient Response

Tek Tek . -

,ﬁ LB} T P T [ | l‘::' T P T [ | LB} T ﬁ Il L [

Vot Vet

in

Chizose WHETH 100mV AWM 100ps A Ch1 S 300mW] B 100V ARCHZ 20.0mVARM 200us A Chi & 260mV
o Dwevi2es2oms C T e 3n.c00ps
Vin=5.5V, Vout=2.5V lo=100mA to 5A Cin=Cout=100pF(tan) Vin=4.5V to 6.5V Vout=2.5V 10=200mA Cin=Cout=100puF(tan)
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B ORDERING INFORMATION

Liteon Semiconductor Corporation

LSP1084

5A Low Dropout Linear Regulator

LSP 10840000
TIT1 |
I
Package: Cutput Voltage: F'acklng: Termperature Grade:
T.TO220-30 Blank: AD. Blark: Tube or Bulk G:-20-125%C
K. TO2E3-30 16:1.8% A Tape & Reel
DrTo2a230 18:1.8v
24;2.8¢
333
a0 5.0
B MARKING INFORMATION
(1) TO220-3L (2) TO263-3L
O | |
B LSC Logo
LS~ =—————Loao (DN 2 b, e 1 2 LT
(15— 3, P 111 M LTI AT 1084-A0.0 ADJ
1084-20.0 ADJ —_— 1054-15: 1 5%
W 1054-15: 1.5V 1054-18: 1.8%
1084-18: 1 8v LI | ) u 1084-25: 2.5
1054-25; 2.5V 1054-33: 3.3V
1054-33: 3.3V 1054-50: 5.0
10584-50; 5.0
Internal Code
Irternal Code Date Code:
Date Code: N YWear (01=2001)

(3) TO252-3L

YN Wear (01=2001)
WA Mt week (01~52)

LSC Logo
1084- X X —— Part Mumber:
1084-200): AD
TVAARGL 1084-15; 1.5v
1084-18: 1.8
|| 1084-25: 2.5V
1084-33: 3.3v
1084-50; 5.0%
Irternal Code
Date Code:

Y ear (01=2001)
WAy Mh week (01~52)

6/10
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B PACKAGE INFORMATION

(1) TO220-3L

Liteon Semiconductor Corporation

‘ -
‘

LSP1084

5A Low Dropout Linear Regulator

mny

H1

=

I SEATING PLANE

— ! - b C—»
e J1
- - -
el N
Symbol _ Dimensions In Millimeters _ Dimensions In Inches

Min. Nom. Max. Min. Nom. Max.
A 3.56 4.20 4.82 0.140 0.165 0.190
b1 1.16 1.46 1.76 0.046 0.057 0.069
b 0.51 0.813 1.14 0.020 0.032 0.045
C 0.356 0.406 0.014 0.016
D 14.20 15.35 16.50 0.559 0.604 0.650
E 9.66 10.20 10.66 0.380 0.402 0.420
e 2.29 2.54 2.79 0.090 0.100 0.110
el 4.83 5.08 5.33 0.190 0.200 0.210
F 0.55 0.95 1.35 0.022 0.037 0.053
H1 5.84 6.35 6.86 0.230 0.250 0.270
J1 2.08 2.48 2.88 0.082 0.098 0.113
L 12.72 13.72 14.72 0.501 0.540 0.580
L1 3.66 5.00 6.35 0.144 0.197 0.250
P 3.56 3.81 4.06 0.140 0.150 0.160
Q 2.58 2.98 3.38 0.102 1.117 0.133

7/10
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) '] Liteon Semiconductor Corporation
11120N oration

5A Low Dropout Linear Regulator
(2) TO263-3L

- - % B
A A
4
9
)
i 3
X _ vV
JHENE
IR
T e 5 LA ¥
+
b2
.
Land Pattern Recommendation (Unit : mm)
C
i
y
1 <
v
y
L1 f
= 3
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Nom. Max. Min. Nom. Max.
A 4.06 4.45 4.83 0.160 0.175 0.190
b 0.51 0.75 0.99 0.020 0.030 0.039
b2 1.14 1.27 1.40 0.045 0.050 0.055
C 0.38TYP. 0.015TYP.
Cc2 1.14 1.27 1.40 0.045 0.050 0.055
D 8.65 9.15 9.65 0.341 0.360 0.380
E 9.65 9.97 10.29 0.380 0.393 0.405
e 2.54BSC. 0.100BSC.
L 14.61 15.24 15.88 0.575 0.600 0.625
L1 2.28 2.54 2.80 0.090 0.100 0.110
L2 1.30 2.92 0.051 0.115
L3 1.27 1.52 1.78 0.050 0.060 0.070
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(3) TO252-3L

Liteon Semiconductor Corporation
LSP1084

5A Low Dropout Linear Regulator

b2

L2

L1

HI_I

e

%»

e
o E—

5.6

11.0

il

0

fo
L ‘

‘

iy

Land Pattern Recommendation (Unit : mm)

- H -
v c1 ‘
<
[SIEHE] L= A |
R }
Ox > F SEATING PLANE
Notes:
1. JEDEC Outline:TO-252 AB SEE NOTE2
2. Mils suggested for positive contact at mounting
Symbol Dimensions In Millimeters Dimensions In Inches
Min. Nom. Max. Min. Nom. Max.
A 2.18 2.29 2.38 0.086 0.090 0.094
A1 1.08 1.15 1.32 0.043 0.045 0.052
b 0.64 0.78 0.025 0.031
b2 5.23 5.35 5.43 0.206 0.211 0.214
C 0.51TYP. 0.020TYP.
C1 0.46 0.52 0.58 0.018 0.020 0.023
D 5.33 5.57 5.80 0.210 0.219 0.228
E 6.38 6.58 6.68 0.251 0.259 0.263
e 2.24 2.34 0.088 0.092
el 4.48 4.68 0.176 0.184
H 9.00 9.70 10.40 0.354 0.382 0.409
L 0.51 0.020
L1 0.65 0.83 0.95 0.026 0.033 0.037
L2 1.52 1.78 2.03 0.060 0.070 0.080
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11130N oration

5A Low Dropout Linear Regulator
B UPDATE HISTORY

Date Version Descriptions
20090420 Rev1.1 Revise LSP1084’s temperature grade from 0~70 to -20~125 (By Fredwu)
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Liteon Semiconductor Corporation
LSP1084

SA Low Dropout Linear Regulator

B EEATLE :h LGSETCEB?ASI; ?e.c:igCT:PTIdON t three-terminal
® 1.5V maximum dropout at full load current 2 59y e CHIDOUL I
; regulators with a dropout of 1.5V at 1A output current.
@ Fast transient response ¥ . S
e The LSP1084 series provides current limiting and
® | Juieucumeat fning thermal shutdown. Its circuit includes a trimmed
®  Built-in thermal shutdown ek, el
® Good noise rejection bandgap rgfer;ence to assure output voltage fccuracy
® 3-Terminal Adjustable or Fixed 1.5V, 1.8V, 2.5V, T R s e
adjustable versions. Current limit is trimmed to ensure
3.3V, 5.0V : P
specified output current and controlled short-circuit
E APPLICATIONS current. On-chip thermal shutdown provides protection
@ PC Motherboard against any combination of overload and ambient
@ LCD Monitor temperature that would create excessive junction
@ Graphic Card temperature.
@ DVD-video player The LSP1084 has an adjustable version that can
@ NI|C/Switch provide the output voltage from 1.25V to 12V with only
@ Telecom Equipment two external resistors.
® ADSL Modem The LSP1084 series is available in the industry
@ Printer and other Peripheral Equipment standard TO220-3L, TO263-3L and TO252-3L power
packages.
E PIN CONFIGURATION
(1) TO220-3L (2) TO263-3L (3) TO252-3L
= 3 | Vi 3 lvw
T 2| ] Vour 2[ ] Vour (TAB)
e ADIGND 1 [ADJJ’GND 1 | ADJIGND
Metal Tab Vour Metal Tab Vour Metal Tab Vour

® BLOCK DIAGRAM

(I_:») INPUT

NN

FX

AN

Thermeal -
. R O
+

. e s

| For Adjustable Output, disconnect A1 and A2, connect B

For Fixed Output.connect A1 and A2, discunnect B

2} OUTPU

i

Al A2

1 r1 ADJGND
B




E="a" Y1 Liteon Semiconductor Corporation
Q 8 P
R % LSP1084

5A Low Dropout Linear Regulator
B ABSOLUTE MAXIMUM RATINGS (NOTE 1)

Symbol Parameter Rating Unit
Vin Input Voltage 12 \;
[ Maximum Junction Temperature 150 0
Ts Storage Temperature -65~150 &

Tiean Lead Temperature (10 sec.) 300 (3
ESD ESD (Machine Model) 600 v

Note 1: Stresses greater than those listed under “Absolute Maximum Ratings" may cause permanent damage to the
device. These are stress rating only, and functional operation of the device at these or any other conditions beyond
those indicated under “Recommended Operating Conditions” is not implied. Exposure to “Absolute Maximum
Ratings” for extended periods may affect device reliability.

# RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Rating Unit
Vin Input Voltage 12 vV
i Operating Junction Temperature Range -20~150 %)

® ELECTRICAL CHARACTERISTICS
Operating Conditions: Viys10V, T,;=257C, unless otherwise specified

Parameter Symbol Test Condition Min. | Typ. | Max. | Unit
Reference 2 |0=1 OmA, V1N"VOUT=1 BV 1225 11250 | 1.275
A
Voltage Veer | LSP10B4-Ad) 1 o A1 5V<Vin-VoursBY | 1.225 | 1.250 | 1.275 | ¥
lo=10mA, V=3V 1.485 155 1.515
LB 1.0 lo=10mA, 3V<Vy10V 1470 | 1.5 | 1.530 b
lo=10mA, Vix=3.3V 1.782 1.8 1.818 vV
LSP1084 -1. -
s lo=10mA, 3.3VsViys10V 1.764 | 1.8 | 1.836| V
lo=10mA, V=4V 2475 | 25 |2525] v
Ssipueiciode Siieay; | ESR1084.2.5 lo=10mA. 4V<V=10V 2450 | 25 | 2550 V
1084 -3.
BP9 0.5 lo=10mA, 4.8VsViys10V 3235| 33 | 3365
lo=10mA, V\=6.5V 4.950 5.0 5.060
P1084 -5.0 A
L lg=10mA, 6.5VsVys12V 4.900 5.0 5.100
- i & lo=10mA,1 ,5V5V|N-VouTE?V 0.2 0.5 %
Line Regulation Regine | LSP1084-XXX l=10MA1 V=V Noure 10V 02 05 %
LSP1084 -Ad] VIN= 3V, 10mA<lo<5A 1 %
LSP1084 -1.5 VIN= 3V, 10mA<lo<5A 12 15 mVy
Load ReaEIAEEH Re LSP1084 -1.8 VIN= 3.3V, 10mA<lo<5A 15 18 mVv
J Soad [T 5P1084 -2.5 VIN= 4V, 10mA<Io<5A 20 | 25 | mV
LSP1084 -3.3 VIN= 5V, 10mA<lo<5A 26 33 my
LSP1084 -5.0 VIN= 6.5V, 10mA<lo<5A 40 50 mv
Dropout Voltage Vin- out LSP1084-XXX louT = 5A . AVouT=1%VouT 1:3 1.8 \'
Current Limit Lt LSP1084-XXX Vin-Vour=3V 5 A
g ) F=120Hz CouT=25uF
Ripple Rejection ,LSM 084-XXX Tantalum, VieVour=3V 60 70 dB
Tempemie LSP1084-XXX lo=10mA 05 %
S [ BT 0 R s e e T IR M S Mt
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g?E\. N LSP1084

5A Low Dropout Linear Regulator

B ELECTRICAL CHARACTERISTICS (CONTINUED)
Operating Conditions: V10V, T,=25C, unless otherwise specified

Parameter Symbol Test Condition Min. | Typ. | Max. | Unit
Adjust Pin Current lo=10mA~5A, 1.5VSV-Vour=10V 60 120 PA
Adjust Pin Current Change lo=10mA~5A, 1.5VsV-Vours10V 0.2 5 A
Minimum Load Current{ADJ) LSP1084 | 1.5VsV-Vours10V 5 10 mA
Quiescent Current Iq Vin=Vour+1.25V 5 10 mA
Long-term Stability Tp=1257C, 1000hrs 0.3 %
RM?%O;‘?}‘:UT)O'SG TA=25C, 10Hzsfs10kHz 0.003 %
T0O220-3L 1.6
Power Dissipation Pd TO263-3L 1.6 W
xa T0252-3L 1.2
Thermal Resistance, = oo L 28
Junction to Ambient Yo 10269-ct ] W
TO252-3L 55
. T0220-3L 257 57
e R e— o
TO252-3L 10
Thermal Shutdown Junction Temperature 150 2
Thermal Shutdown -
| 25 C
Hysteresis

H TYPICAL APPLICATIONS

LSP1084-ADJ

Vino—— Win Vout -+ oVout
Lo ADJ i
100uF I R1 :E 100uF

% R2
Vout=Vref*(1+R2/R1)+ladj*R2

The LSP1084 keeps a constant 1.25V between the output pin and the adjust pin. By placing a resistor R1 across
these two pins a constant current flows through R1, adding to the ladj current and into the R2 resistor producing a
voltage equal to the (1.25/R1)"R2+ladj"R2 which will be added to the 1.25V to set the output voltage. This is
summarized in the above equation. Since the minimum load current requirement of the LSP1084 is 10mA, R1 is
typically selected to be 121Q resistor so that it automatically satisfies the minimum current requirement. Notice that
since ladj is typically in the range of 50uA it only adds a small error to the output voltage and should only be
considered when a very precise output voltage setting is required. For example, in a typical 3.3V application where
R1=121Q and R2=200Q the error due to ladj is only 0.3% of the nominal set point.

) LSP1084-5.0
Vin=6.5V 5V at 5A
o Win Yout

GMND

T e
|t TS

100uF
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Liteon Semiconductor Corporation
LSP1084

SA Low Dropout Linear Regulator

H TYPICAL APPLICATIONS (CONTINUED)

Stability

The LSP1084 requires the use of an output capacitor as part of the frequency compensation in order to make the
regulator stable. For most applications a minimum of 100uF aluminum electrolytic capacitor insures both stability
and good transient response.

Thermal Design

The LSP1084 incorporates an internal thermal shutdown that protects the device when the junction temperature
exceeds the maximum allowable junction temperature. Although this device can operate with junction temperatures
in the range of 150°C, it is recommended that the selected heat sink be chosen such that during maximum
continuous load operation the junction temperature is kept below the temperature.

Pd=Vout*lout

Tj=Ta+Pd* 8 ;,<150°C

Layout Consideration

The output capacitors must be located as close to the Vout terminal of the device as possible. It is recommended to
use a section of a layer of the PC board as a plane to connect the Vout pin to the output capacitors to prevent any
high frequency oscillation that may result due to excessive trace inductance.

W TYPICAL PERFORMANCE CHARACTERISTICS

150 Dropout Voltage vs Output Current Output Voltage vs Temperature
: 2.53
1.45
_.1.40 2.52
2 1.35 =
-] Lt
% jlgtsl = o 2.51 = .
S 1.20 < S 250
= 1,15 S
3 1.10 : 5
o 1,05 8 2.49
T =
2. Dgg o 2.48
0.90 i
0.85
0.80 247
G:EN0S R0 5 2.0/ 2.8 38.3.5 4.045 50 0 25 50 75 100 125
Output Current (A) T (C)
Line Regulation vs Temperature Adjust Pin Current vs Output Current
0.0 80
75
] g 70
=3 =1
S / S 50
=) =
§ -0.6 - = jg
® // 2 35
5 08— < 30
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-0.1 20
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ITEe)'| Liteon Semiconductor Corporation
—— LSP1084

5A Low Dropout Linear Regulator

B TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)

Dropout Voltage vs Temperature Short Circuit Current vs Dropout Voltage
1.40 z 8
By .
o 1.35—< o =
S 1.30 e = 4 | N
i £ 3
=3 &) 5 I \
o 1.25 + N
a 2 1
» [
129 i 4 6 B 10 12
0 25 50 75 100 125
— Dropout Voltage (V)
T, (C)
Load Transient Response Line Transient Response
lek lek -

Chi oone  WRGEIE 100mY SN T0Gps A CRE £ 300V ChIERR LY WNCHZ 20.0mVA &M 200)8 A Chvt £ 260mv
: W 1L20520ms ] T e 300, 600K
Vin=55V, Voul=2 .5V lo=100mA to 5A Cin=Cout=100pF{tan) Vin=4.5V 1o 6.5V Vaut=2.5V 10=200mA Cin=Cout=100pF(tan)
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® ORDERING INFORMATION

Liteon Semiconductor Corporation

LSP1084

5A Low Dropout Linear Regulator

Temperature Grade:

LSP1084X00(X
TIT1
Package: OLrlputl Voltage: Pack]mg:
T:TO220-3 Blank: ADJ Blank: Tube or Bulk G-20~125C
KTOZ263-30 1481 .5¥ A Tape & Reel
D:TOZ252-3L 18:1.8v
2528V
33: 3.3
50 5.0V

B MARKING INFORMATION

(1) TO220-3L

o A

O

sprs

1084-XK

LSC s Lago

Parnt Mumber:

YYYWWVXX
LRSALL AL

1084-2D ;. ADJ
1084-15 1.5
1084-18: 1.8Y

1084-25: 2.5V
1084-33: 3.3V
1084-50: 5.0%

Irternal Code

(3) TO252-3L

S R o

LSC
| 1084-XX
| o

Date Code:
WY Year (01=2001)

WA Mth week (01~52)

i Logo

1 Patt Mumber:

| 1084-2DJ; ADJ
106415 1.5V
1084-18: 1 .68Y
1084-25: 2.5%

1084-50; 5.0%

Internal Code

Date Code:
Yy Year (01=2001)

W Mtk week (01~52)

(2) TO263-3L

YL % £
LSC —_— Logo
1084-X{———1——Pat Number:
1084-2DJ: ADJ
W_W 1084-15: 1 5%
¥ 1084-18: 1.8V
1 1084-25 25V
1084-33: 33V

1084-50: 5.0v

Internal Code

Date Code:

Y Year (01=2001)
WA MNth week (01~52)
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® PACKAGE INFORMATION
(1) TO220-3L

Liteon Semiconductor Corporation

LSP1084

5A Low Dropout Linear Regulator

E P A
4 - Fe
* e __—.""%:“
o /\( A i
4 El j:‘ SEATING PLANE
o X "f
¢ b
""" T s s
b1 —sdi beti) (1] =
A - ‘
I ¢
g SRS Sl |
! E | [ p 2 |
ell N
s — o
&
el
- -
Boe- W
' |
}_T . | oty
Svmbiol [ Dimensions In Millimeters Dimensions in Inches
o Min. Nom. I Max. Min. Nom. ~ Max.
A 3.56 420 4.82 0.140 0.165 0.190
b1 1.16 1.46 e SRS 0.046 0.057 0.069
b 0.51 0.813 1.14 0.020 0.032 0.045
& 0.356 0.406 0.014 0.016
o b 14.20 15.35 16.50 0.559 0.604 0.650
o5 - 9.66 10.20 10.66 0.380 . 0.402 0.420
e 2.29 aods il 2Ry 0.090 0.100 0.110
el 4.83 508 5.33 0.190 0.200 0.210
S 0.55 0.95 1.35 0.022 0.037 0.0583
H1 584 6.35 6.86 0.230 0.250 S
J1 _ 208 2.48 2.88 0.082 0098 CEE -,
o 1272 13.72 14.72 0.501 0.540 0.580
L1 3.66 500 | B35 0.144 0.197 0.250
P s 588 3.56 3.81 4.06 0.140 0.150 [ ok el
Q 2.58 2.98 ~3.38 0.102 Tl 0.133

710

Rew1.1




Liteon Semiconductor Corporation
LSP1084

5A Low Dropout Linear Regulator

(2) TO263-3L

E [ 10.9 L
- - * iz fa
T Tk
1
[}
- o
e =
INENE
IR
i |
He | = Y.
el JEulk — | 2.54
‘ g e
b2
s .
Land Pattern Recommendation (Unil L mm)
C
Q £ l;’J qj
L1 +
—-‘ ‘4— 8
Svmbol Dimensions In Millimeters Dimensions In Inches
y T wmin. Nom. Max. Min. Nom. Max.
A _ ~ 4.06 4,45 4.83 0.160 0.175 0.190
b 0.51 075 e ey 0.020 0.030 0.039

PR B 1.14 1.27 1.40 0.045 0.050 0.055
c 0.38TYP. 0.015TYP. d
c2 g 127 1.40 0.045 0.050 0.055 |
D . 868 9.15 9.65 0.341 0.360 380
E 9.65 9.97 _10.29 0.380 0.393 0.405
e 2.54B8C. 0.100BSC.

s [ 14 .61 1524 15.88 02575 0.600 0.625
I [ 2 2.54 2.80 0.090 0.100 0.110
L2 1.30 282 e = L EEUSEE = 0.115

Le L3 127 1.52 1.78 0.050 0.060 0.070

810 Rewv1.1




Liteon Semiconductor Corporation
LSP1084

SA Low Dropout Linear Regulator

LIT

(3) TO252-3L

|

sl

Ui 2
_.ﬁl,_._ e

Notes:
1. JEDEC Outline:TO-252 AB SEE NOTE2
2. Mils suggested for positive contact at mounting

[ Sytibe! Dimensions In Millimeters Dimensions In inches S
Nom. Max. Min. Nom. Max. 7
A 2.29 238 0.086 0.090 0.094
1.08 195 | 1.32 0.043 | 0.045 0.052
b 064 | o078 0.025 0.031
b2 [ 528 535 5.43 | 0.206 0.211
c 0.51TYP. — 0.020TYP.
T 046 052 0.58 0.018
D 5.33 557 5.80 T
- 6.38 6.58 6.68 0.251
i e R 234 | 0088
Biieed o o 448 | 468 0.176
H (" 500 670 1040 0.354
el 051 ? 0.020
L1 065 0.83 ~0.95 0.026
‘ L2 1,52 i 2.03 0.060

9/10 Rev1.1




!l Liteon Semiconductor Corporation
| LSP1084

5A Low Dropout Linear Regulator

B UPDATE HISTORY

Date Version Descriptions
20090420 Rev1.1 Revise LSP1084's temperature grade from 0~70°C to -20~125°C (By Fredwu)

10710 Rev1.1
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MC4558

WIDE BANDWIDTH

DUAL BIPOLAR OPERATIONAL AMPLIFIERS

= INTERNALLY COMPENSATED

= SHORT-CIRCUIT PROTECTION

= GAIN AND PHASE MATCH BETWEEN
AMPLIFIERS

s LOW POWER CONSUMPTION

= PINTO PIN COMPATIBLE WITH
MC1458/LM358

= GAIN BANDWIDTH PRODUCT (at 100kHz)
5.5MHz

DESCRIPTION

The MC4558 is a high performance monolithic dual
operational amplifier.

The circuit combines all the outstanding features of
the MC 1458 and, in addition, possessesthree times
the unity gain bandwidth of the industry standard.

PIN CONNECTIONS (top view)

® .

DIP8 S08
(Plastic Package) (Plastic Micropackage)
P
TSSOP8

(Thin Shrink Small Outline Package)

ORDER CODES
Part Temperature _ Pakcage
Number Range ‘Nl Dl P
MC4558C 0°C, +70°C B .
MC4558I -40°C, +105°C e . .

Example : MC4558CN

1— Output 1

2— Inverting input 1

3 - Non-inverting input 1
4-VNeo

5~ Non-inverting input 2
6 — Inverting input 2

7— Output2

8- Veo!

August 1998
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MC4558

SCHEMATIC DIAGRAM (1/2 MC4558)

3.1ka
{IVee*
Inverting input D{ I/
; oo J |\ L\‘ 1500
Non-inverting input [} I_
¢
250
, {1 output
: 250
10pF
............... 11
G s K
= 9 W
790 4800 | 4.2kq 36k
R . : 1 DVOC-

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter MC45581 MC4558C Unit |

Vce | Supply Voltage +22 +22 v
BRI s b O B S =o Y

WVid Differential Input Voltage +30 130 W

Ptot Power Dissipation 680 | 680 mW

Output Short-circuit Duration Infinite

Toper | Operating Free-air Temperature Range —40 to +105 0 to +70 e

Tsig | Storage Temperature Range —65 to +150 —65 to +150 %C
27 &7




MC4558

ELECTRICAL CHARACTERISTICS
Vee = $15V, Tamb = 25°C (unless otherwise specified)

Symbol Parameter Min. Typ. | Max. | Unit
Vio Input Offset Voltage {Rs < 10 kQ) my
Tamb = 25°C 1 5
Trmn = Tamh < Tmax 6
lio Input Offset Current nA
Tamb = 25°C 20 100
Trmin: = Tamb £ Trmax- 200
lib Input Bias Current nA
amb = 25° 50 400
Tmin. < Tamb < Trmax. 500
Avi Large Signal Voliage Gain (Vo = £10V, Ry = 2kQ) Vimy
Far = 25'C 50 200
Trmin. € Tamb € Trmax. 25
SVR Supply Voltaq)e Rejection Ratio (Rs £ 10k€2) dB
Tamb = 77 90
Tmin. < Tamb < Trmax, 7T
lco Supply Current, al Amp, no Load mA
Tamb = 25 C 2.3 4.5
Trmin. < Tamb S Trmax. 6
Viem Input Common Mode Voltage Range v
Tamb = 25°C +12
Tmin. € Tamb € Tmax. +12
CMR | Common- mode Rejection Ratio (Rs < 10k£2) dB
Tamb = 25°C 70 90
Trin: < Tamb = Trmax. 70
ls | Output Short-circuit Current 10 20 40 | mA |
Vo Output Voltaga Swing v
Tamb = 25 e Ry = 10k +12 +14
RL = 2kQ +10 +13
Timin. € Tamb < Trmax. RL = 10k +12
e R A R = 2kQ £10
SR Slew Rate Vius
(V) = £10V, Ry = 2kQ, CL = 100pF, Tamp = 25°C, unity gain) 15 2.2
tr Rise Time us
(Vy = £20mV, Ry = 2k, CL = 100pF, Tamp = 25°C, unity gain) 0.3
Kov Overshoot X %
(Vi = £20 mV, Ry = 2kQ, C_ = 100pF, Tamp = 25°C, unity gain) 15
i R; Input Resistance 0.3 2 _ Ma
Ci Input Capacltance 14 pF
Ro Output Resistance 75 Q
B Unity Gain Bandwidih 2.8 MHz
GBP | Gain Bandwidth Product MHz
(Vi = 10mV, RL = 2kQ, CL = 100pF, f = 100kHz, Tamp = 25°C) 55
THD Total Harmonic Distortion %
(f = 1kHz, A, = 20dB, R| = 2kQ, Vo, = 2V, Ci = 100pF, Tamb = 25°C) 0.008
en Equivalent Input Noise Voftage {f = 1kHz, Rs = 100&2} 12 %
‘VoiNo | Channel Separation 120 | o8
7] 317




MC4558

TRANSIENT RESPONSE TEST CIRCUIT

—

OSCILLOSCAPE

NEGATIVE OUTPUT VOLTAGE SWING (V)

417

PHASE MARGIN VERSUS FREQUENCY

Unity gam’

\

0 0 Wm0 10k Wk 100k 10M WOM
FREQUENCY [Hz)

NEGATIVE OUTPUT VOLTAGE SWING VERSUS
LOAD RESISTANCE

15 115 V Supph _l
3 e

1 1z VvV
s‘nJ ’f 8V
7] /;
50 / sasfedifhs

M.-M L-

30 +3V
| 5 ] e WEGH e 0 150 = 10 S I G R 5 Y S l =

100 B0 18k ZO0h 0h 20k Wk 100k

LOAD RESISTANCE t0)

POBITIVE OUTPUT VOLTAGE SWING [V}

. VYOLTAGE GAIN (dB)

OPEN LOOP FREQUENCY RESPONSE

M0
+H18
+100 g
+20 N
+5 \\
+§ b
i ~
. N
] -
-% ko
8 W 100 0% 8% 100k tOM 10M
FREQUENCY {Hz}
POSITIVE OUTPUT VOLTAGE SWING VERSUS
LOAD RESISTANCE
i A 18 V Supglies.
3 u o
/ iz v
" <
an e 9V
/ el
14 ]
A
50 - +6V
= 1
= +3V
8 1 1
e §08 10x 2Bk M IOk 5k 1A

LOAD RESISTANCE (0}

OUTFUT VOLTAGE [Vpp)
& =

POWER BANDWIDTH
(Large signal swing versus frequency}

}

11 '-H-‘J L L4 :
I Voltage fallwor
"ﬂ THD<5% -FH
g
0 100 T3 10k 100 & 0
FREQUENCY {Hzl




MC4558

PACKAGE MECHANICAL DATA
8 PINS — PLASTIC DIP

PM-DIPBEFS

DiP8.TBL

o
[ \ { e e |
o ‘ —
= — pl
ol k]
e
4 ; | I
F4
D ——
5 [ D I e
8 5
(19
1 4
i Y v 5 ) )
2 Millimeters Inches
Dimensions
e BN P L Typ. ... Max. Min. Typ. Max.
A 332 0.131
al 0.51 0.020
B 1.15 1.65 0.045 0.065
b 0.356 0.55 0.014 0.022
b1 0204 | 0.304 0.008 0012
D 10.92 0.430
E 7.95 9.75 0.313 0.384
e 2.54 0.100
e3 7.62 0.300
e4 ........... 7.62 ....... 0‘300 — ST——
F 6.6 0260
i 5.08 0.200
L 3.18 3.81 0.125 0.150
Z 1.52 0.080
/7 507




MC4558

PACKAGE MECHANICAL DATA

8 PINS — PLASTIC MICROPACKAGE (SO)

SOBTEL

L
e e
& Ni LD
l \
| A :
b H__ l o | ﬁ ,;l =
3 E
. : Millimeters Inches
Dimensions -
Min. | Typ. Max. Min. Typ. ~ Max.
A . 175 i © 0.069
al 0.1 0.25 0.004 0.010
a2 1.65 0.065
al 0.65 0.85 0.026 0.033
b Rl = ey 0.48 0.014 0.019
b1 0.19 0.25 0.007 0.010
Cc 0.25 0.5 0.010 0.020
cl 45° (typ.)
D 4.8 5.0 0.189 0.197
B 58 62 0.228 : 0.244
e ' 1.27 : 0.050
e3 3.81 0.150
F 3.8 4.0 0.150 0.157
L 0.4 1.27 0.016 0.050
M 0.6 ) 0.024 |
S 8° (max.)
617 1573

PM-SOB.EPS



MC4558

PACKAGE MECHANICAL DATA
8 PINS — THIN SHRINK SMALL OUTLINE PACKAGE

it ja]
i ' Nogel
{ ]r)—lrh :f 1
Inisls Iif T
4 | = & . l\&#
l’a-; —_— X J ‘l"'
E
|
|
wy
: |
\
e _1
vz | 1T
= ! =TT
IW it e a— -
l /
" Millimeters Inches
Dim.
Min. Typ. Max. Min. Typ.- Max.
A 1.20 0.05
Al 0.05 0.15 0.01 0.006
A2 0.80 1.00 1.05 0.031 0.039 0.041
0.19 0.30 0.007 0.15
e 0.09 0.20 0.003 0.012
o B = 2,90 3.00 3.10 0.114 0.118 0.122
E 6.40 0.252
E1 4.30 4.40 4.50 0.169 0.173 0.177
0.65 0.025
0° 8° (5 8°
| 0.50 0.60 0.75 0.09 0.0236 0.030

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result
from its use. No license Is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifi-
cations mentiocned in this publication are subject to change without notice. This publication supersedes and replaces all infor-
mation previously supplied. STMicroelectronics products are not authorized for use as critical components In life support
devices or systems without express written approval of STMicroelectronics.

@ The ST logo is a trademark of STMicroelectronics

© 1998 STMicroelectronics — Printed in Italy —~ All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - Canada - China - France - Germany - Italy - Japan - Korea - Malaysia - Malta - Mexico - Morocco
The Netherlands - Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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INTEGRATED CIRCUITS _

DATA SREET

TDA1517; TDA1517P

2 X 6 W stereo power amplifier

Product specification
Supersedes data of 2002 Jan 17

2004 Feb 18
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Philips Semiconductors _ Product specification
T e e A e o e e e L e P D N ey W R e e e D e ST D A N e T T
2 x 6 W stereo power amplifier TDA1517; TDA1517P

FEATURES GENERAL DESCRIPTION

Requires very few external components

Fixed gain

» Good ripple rejection

o Mute/standby switch

AC and DC short-circuit safe to ground and Vp
Thermally protected

Reverse polarity safe

Capability to handle high energy on outputs (Vp =0 V)
» No switch-on/switch-off plop

Electrostatic discharge protection.

The TDA1517 is an integrated class-B dual output

High output power amplifier in a plastic single in-line medium power package
with fin (SILSMPF), a plastic rectangular-bent single in-line
medium power package with fin (RBS9MPF) or a plastic
heat-dissipating dual in-line package (HDIP18). The
device is primarily developed for multi-media applications.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vp supply voltage 6.0 14.4 18.0 Vv
lorm repetitive peak output current - - 25 A
la(toty total quiescent current - 40 80 mA
Isb standby current - 0.1 100 pA
lsw switch-on current - — 40 1A
[Z input impedance 50 - - kQ
Po output power R.=4Q;, THD=05% |- 5 - w
Ri=4Q;THD=10% |- 6 - W
SVRR supply voltage ripple rejection fi= 100 Hz to 10 kHz 48 - - dB
Olcs channel separation 40 - - dB
Gy closed loop voltage gain 19 20 21 dB
Vro(rms) noise output voltage (RMS value) - 50 - uv
Te crystal temperature - - 150 °C
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA1517/N3 SILSMPF | plastic single in-line medium power package with fin; 9 leads SOT110-1
TDA1517/N3/S5 | RBSOMPF | plastic rectangular-bent single in-line medium power package with SOT352-1
fin; 9 leads
TDA1517P HDIP18 plastic heat-dissipating dual in-line package; 18 leads S0T398-1

2004 Feb 18 2



Philips Semiconductors

Product specification

2 x 6 W stereo power amplifier

TDA1517; TDA1517P

BLOCK DIAGRAM
non-inverting 1 mut itch
input1 IS s (i'l“
60 1l
k(2
VA » output 1
2
k2
18 k2 power stage
Jr—
— T
VP
+ 8 | . mute/stand-by
stand-by " switch input
switch e + stand-by
reference
VA E voltage
15 k2
1 + mute
o s : o
ripple rejection +—
i 15 kQE _|1_
TDA1517
{ L
non-inverting 9 » outpui 2

input 2

£

power stage
voltage E signal power
grourd ground
2 T'.r 5 (substrate)
[ ] MLC3ST
SGND Vp  PGND

Fig.1 Block diagram.

2004 Feb 18



Philips Semiconductors

Product specification

2 x 6 W stereo power amplifier

TDA1517; TDA1517P

PINNING
SYMBOL PIN DESCRIPTION

—INV1 1 non-inverting input 1

SGND 2 signal ground

SVRR 3 supply voltage ripple rejection output
ouT1 4 output 1

PGND 5 power ground

ouT2 6 output 2

Vp 7 supply voltage

M/SS 8 mute/standby switch input

-INV2 9 non-inverting input 2

-INV1 [1] J
SGND [ 2]
SVRR [3 ]
out1 [4]
PGND [5] TDA1517
ouT2 6]

vp [7]
m/ss [8]
-nv2 [9]

MLC352

Fig.2 Pin configuration for SOT110-1 and
SOT352-1.

~INVA E U
SGND [ 2]
SVRR E

OUT1 | 4
PGND | 5| TDA1517P

our2 6]

vp [7]
wss [8]
-INv2 [9]

Bl 2l & B [2] 5] & =] 8]

MLC353

e

Pins 10 to 18 should be connected to GND or floating.

Fig.3 Pin configuration for SOT398-1.

FUNCTIONAL DESCRIPTION

The TDA1517 contains two identical amplifiers with
differential input stages. The gain of each amplifier is fixed
at 20 dB. A special feature of the device is the
mute/standby switch which has the following features:

» Low standby current (<100 pA)

e Low mute/standby switching current
(low cost supply switch)

e Mute condition.

2004 Feb 18




Philips Semiconductors

Product specification

2 x 6 W stereo power amplifier

TDA1517; TDA1517P

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vp supply voltage operating - 18 Vv
no signal - 20 \
Vp(sc) AC and DC short-circuit safe voltage = 18 v
Ve reverse polarity - 6 V
ERGq energy handling capability at outputs |[Vp=0V - 200 mJ
losm non-repetitive peak output current - 4 A
lorm repetitive peak output current - 25 A
Piot total power dissipation see Fig.4 - 15 w
Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature -40 +85 °C
i crystal temperature - 150 °C
THERMAL RESISTANCE
SYMBOL TYPE NUMBER PARAMETER VALUE UNIT
Rih(-c) TDA1517/N3; TDA1517/N3/S5 | thermal resistance from junction to case 8 KW
Rih(j-p) TDA1517P thermal resistance from junction to pins 15 KW
Rin(-a) TDA1517/N3; TDA1517/N3/S5; | thermal resistance from junction to 50 KW
TDA1517P ambient
18 MG
=]
w \
12 \\
L ()
ol
6 P,
\\
0
-25 0 50 100 150
Tamb °C)
(1) Rinje=8KMW.
(2) Rinpp= 15 KIW.
Fig.4 Power derating curve.

2004 Feb 18 5



12 /MODEL TH5S/PAGE
ﬁ ? PRODUCT s
! ai] EEl TNF931D BFDR1B 2

TENAELECTRONICS Co.,Ltd SPEE(I:IFIC‘A-EION HHE/DESCRIPTION
0., .
P B s IF 38.90
NO. WH/NTEM #K/SPECIFICATION
1. | #2/GENERAL The TNF931D BFDRI1B tuner belongs to the TNF93XD family of tuners,

which are designed to meet a wide range of applications.
SYSTEM: B/G, D/IK, I, H,L/L

1.1 | % R % /Tuning System
1.2 | #ci=/Receiving System

FSwith 1°C PLL, DC-DC inside
Standard system with hyper band
13 [# Mo H JE /Receiving | VHF Low : 44.25~142.25MHz

Channels
VHF High : 145.25~424.25MHz
UHF : 430.25~ 863.25MHz
14 System : IF
Hr g R /Intermediate Picture : 38.90
Frequency Color : 34.47
Sound : 33.40
15 VHF/UHF : 75 ohm unbalanced
PN IRV

16 | Antenna Input Impedance
%y H1 B $71/Output Impedance

75 ohm unbalanced

1.7 Approximate: 40 grams
1g | EHE/Weight Antenna: IEC  jack CONNECTOR
% $2ui-1-/Connection
u/vV INPUT TUINER TO TV IF
1.9 -15°Cto+70°C (standard+25°C)
i N=Nz=g i
110 | BRAFiL/Operating Temp | _50:040480°C (standard+25°C)

fith i ¥ /Storage Temp




TENA ELECTRONICS Co.,Ltd.

g1

PRODUCT

SPECIFICATION
7 iR LB

#45/MODEL

TNF931D BFDR1B

TUHS/PAGE

3

53R /DESCRIPTION

8 IF 38.90

NO.

WH/NTEM

#H/SPECIFICATION

111

T K 1 L4 Hi s /Max Supply Volt to terminal

TERMINAL NAME SPECIFICATION | UNIT/DC
Maximum Supply BM/BP 55 \
Voltage AGC 4.5 \Y,

FruE k2 v s A v ii/Standard Supply Voltages and Currents

Standard Voltage(V) Load Current

Terminals VHF Low VHF High UHF Typ.
1 AGC 4.0 4.0 4.0 20uA
2 VT NOT USED
3 AS
4 SCL
5 SDA
6 NC - --- - ---
7 BM 5.0 5.0 5.0 95mA
8 ADC
9 NC
10 NC
11 IF IF OUT
A U/V-ANT
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TENA ELECTRONICS Co.,Ltd SPEECI:IFIC‘QE-EION HIEIDESCRIPTION
0.,Ltd.
e i S L F 145 IF 38.90
NO. WENTEM K /SPECIFICATION NOTES
Min | Typ | Max | Unit Condition
. =Rl 3 .
2.1 [ 2 4 Tilt of PC to top of curve
AMPLITUDE
dB
RESPONSE
7 Tilt of SC to top of curve
2.2 | SRR VHF Low 5 7
VSWR VHF High 5 7 | pg | The worst point between fp and fs
UHF 5 6
2.3 | MG VHF Low | 30 | 33
Power Gain VHF High | 28 | 32 DB GR=0
UHF 30 35
2.4 | 8257354k, VHF Low 8 12
Gain Variation VHF High 8 12 | DB
UHF 8 10
N VHF Low | 35 | 50
| B S When AGC voltage is fluctuated
Gain Reduction VHFHigh [ 35 ] 50 DB from 4.0V~0V
UHF 35 40
N VHF Low | 50 | 60
2.6 | Befgamth
o VHF High | 50 | 60 DB GR=0
Image Rejection
UHF 45 58
VHF Low | 50 60
2.7 | g b _
VHF High | 65 | 80 DB GR=0
IF Rejection
UHF 65 80
VHF Low 8 10
2.8 | B RE _
VHF High 7| 9 | DB GR=0

Noise Figure
UHF 8 10
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TENA ELECTRONICS Co.,Ltd SPE‘:(':IFIC‘AEION %LwDizgigT?OZDRlB 5
o0.,Ltd.
P B s IF 38.90
NO. WE/NTEM M /SPECIFICATION NOTES
Min | Typ | Max | Unit Condition
2.9 | wy WAL I
Cross Modulation
-In band: 75 dBu | GR=0 Spectrum-analyzer
Low band(n+/-2) method
1KHz,30%Modulation
OVERLOADING
-1dB 75 dBu
Compression
210 | BEAHHT
Color Beat 70 dB
0~1GHz 46
211 ) wgy N T
ANT Radiation dBu | 75Q Terminate
1~1.75GHz 54
. VHF-Low 80
2.12 | TP 5t e
IF Leakage VHF-High 80 |dBu | 75Q Terminate
UHF 80
2.13 | Wi AR
i AR
A2 50 | kHz | B +/-5%
OSC instability
2.14 .
AR L
OSC  stop 45 |v | BVoltage

\otage
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o.,Ltd.
7 R s IF 38.90
NO. IMENTEM HA%/SPECIFICATION
215 | =Tt 5CH:45dB
BEAT INTERFERENCE 6CH:42dB
REJECTION RATIO A- 5CH:42dB
210 oAy
THE MAXINPUT STGNAL LEVEL | All band:110dBu V Max
2.17 | HUREL A AL band vt (0. 5v-28v) +/~2MHz Min
Margin Frequency
2.18 | P R YE
VT range:0. 3v—30v
Tuning cover range
2.19 | ARPRIT LA
“C 207
Temperature Drift(osc) Temperature 2‘? CL30C
VHF : =80KHz +80KHz
UHF: —=100KHz ~+100KHz
2.20 | 4y N 2R
_ ] All band range:+/-70KHz
Input signal drift
2.21

IRBE Environment Test
2.21.1
Tk 9256 Heat Load test

2.21.2
i 525 Humidity Load test

2.21.3

UMK Cold test
2.21.4

fi ] 77 dir A Life test
2.21.5

i - H J X ESD
(contact)

2.21.6

PRBHMA Vibration test

test

Result:

in 70° +2° C for 96+5 hrs, and in standard test for 30 min, then take
measurement within 1 hour. Supply: STD +10%, supply voltage cycle:1.5 H
On, 0.5 H Off;

in 40° £5° for 24+2 hrs, in STD test for 30 min, then take meas
in40° 4+2° C, 90795% RH for 96+5 hrs, and in STD test for 30 min than take
Within 1 hrs

meas. Supply voltage: STD+10%, cycle 1.5H ON, 0.5 H off,

Leave in -20° £2° C for 9645 hrs and in, STD test for 2hrs,

Leave sample for 1000hrs, then meas

+8KV, 10 times, charge cap. 150pF, serires. 330W,

amplitude 1mm, 10755Hz for 40 min in X,Y,Z direction,

After 2.21.1-2.21.6 test, the electrical characteristics:
noise change :+/-3dB MAX, power gain change:+/-3dB MAX,

freq drift:+80KHz MAX
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TNF931D BFDR1B 7
iR /DESCRIPTION
3 IF 38.90

3.1

3.2

3.3

3.4

HUBREFE
MECHANICAL AND
CONSTRUCTION
CHARACTERISTICS

) )
Holding Strength of
ANT Jack

S T I

Terminal  Strength

IEC #fi IR IR P i

Destructive Strength of

|IEC Connector

PCB FLAZ )
Recommended Hole
for P.C.B.

Initlal Inserting Force

Max 5.0Kg

Extracting Force After 5 Cyclc: Min . 0.7 Kg

Vertical Direction: Min 2 Kg

Folding-Strength : The terminals must not be damaged

when bent left and right up to 45 ,4 time.

Shall stand the force up to 15Kgf applied to the end

!

PAGE 9 FEATURES SIZE

IEC connector
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ik /DESCRIPTION
Fi 3R 1F 38.90

4.

4.1 5 ANEHEH A/ Write Data Format:

411

41.2

413

414

415

4.1.6

PLL :f/PLL Characteristics (1°C-BUS Data Format)

Byte Msb Lsb Ack
Address 1 1 0 0 0 |MA1|MAO| O A
Freq. Data 0O |N14 | N13 | N12 | N11 | N10 | N9 N8 A
Freq.Data | N7 | N6 | N5 | N4 | N3 | N2 | N1 | NO A
Control byte 1 CP 0 0 1 R1 RO 0 A
Band Switch | * * * * | BS4 | BS3 | BS2 | BS1 A
(*) Don’t Care
N14 to NO: Programmable divider dit
N=N14*2"+N13*2"3+N12*2"%+--- -+ +N1*2+NO
CP: Charge-Pump Current
CP=1: High Current
I Bl e %4k /Band Switch by Byte
Band BS4 BS3 BS2 BS1
VHF Low 0 * 0 1
VHF High 0 * 1 0
UHF * 0 0
UHF 1 * 0 0

Locked OSC Frequency
fosc=fr*8*N  fr : Reference Frequency

(4.0MHz/640=6.25KHz, 4.0MHz/512=7.8125KHz, 4.0MHz/1024=3.90625KHz)

Hhuhik %k ¢/ Address Selection

MAL MAO V input on AS Pin
0 0 0to0 0.1 Vcc
0 1 0.2 Vcc to 0.3 Vee
1 0 0.4 Vcc to 0.6 Vce
1 1 0.9 Vcc to Vee

I3 Hi b % % % [Reference Divider Ratio
R1 RO Reference Divider Frequency Step
0 1 1024 31.25KHz
1 512 62.5KHz

* 0 640 50.0KHz
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TENA ELECTRONICS Co.,Ltd SPE:? IFIC~A-EION fiii&/DESCRIPTION
0.,Ltd.
T S AR BB TS B I 38.90
UNIT: mm V %0. 5mm

3
@@@@

(o

I

ol

| | I | I A I

—

HOIO

Notel: RF INPUT(A) USE ‘9’
Note2:

PIN |1 2 |3

Name | AGC | TU

AS/CE

Note3: RF INPUT CONNECT
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TS36 TV Main board service explain

Trouble:biack screen

Whether the indicator
Light isnormal?

NO

YES

1.
2,

change the power adapt to identify

system 5V abnormity, exist electric short or
open circuit or element disrepair : maybethe
fuse of F1 break. power IC

Press power button, the
Color of LED change?

1.

2.
3.

power3.3V(U11). 3.3V(U5). 1.25V(U19) work has
abnormity, exist void weld or electric short;
TS36(U13) joint badly

Reset circuit. 14.318M crystal with relative circuit
abnormity.

The high voltage pipe is
brght?

main board CN12 ON/OFF logic voltage error,
mayberelative circuit weld in vain or short.
The power fuse of Inverter board isbroken.

LVDSvoltageisOK ?

CN27 short block break of or meet wrong voltage
(3.3V);

A03401(U17)through abnormity, can not provide

sufficient current and voltageto drive;

LVDS panel Cabel assembled wrong or disrepair .

RP1. RP2. RP3. RP4. RP5disrepair

LVDSsignal isnormal ?

Change LVDS panel cable or the sametype PANEL




Trouble 2: Ul's PIN has short solder is bad

component is bad on signal circuit

PIN (CON25) touch is bad. circuit
is short or solder is bad form U13
to CON25, panel line is damage.

NO
OSD is OK? |:: >
Yes
U13's PIN has short

solder is bad component
is bad on signal circuit

Trouble3: can't incept TV(AV) signal

NO

AV has sound?

—>

U5 (3.3V)., U19 (1.25V) has error on
circuit board .

TV has noise

ike snow when?

TUNER's voltage(5V) has unconventionality:
U19's communicate has unconventionality.

Yes

[ change TUNER }




Trouble 4: TV(AV) no sound

AV has sound? NO U23'S 12V power unconventionality
| :> capacitance and MUTE circuit is cut

Yes

select right system
(PAL/BG) on MENU
eturn search TV?

NO

circuit has unconventionality
about SIF signal or TUNER/U22 is bad






