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wE LEDECE T SEEIR Vi Vour (Voc) loyr (MA) B L3
LEDIRz)2ZE
TREéTﬁf?ﬂitég fc /Egégﬁﬁéjg AC/DC 5-74H R EX TRIACTH Y25 180E 264V 16E26 350 TPS92210 12
%mAcEﬁH%LEDﬂﬁﬂﬂéﬁéiﬁﬁ 3 - GZA R TRIAC 120f0230V | 14V E17V 325 TPS92010 | 4
10W. AC/DC LED3RZhEE 3 - 6ZHEREE — 120ZF 290V ¢ 24\%()‘51@ 350 TPS92010 6
Hﬂgggﬁﬁﬂﬁ Rz 9T # LED R 9 - 114AHEE TRIAC 90ZE265V 28V 350 TPS92210 | 8
ﬁﬂé%%ﬁ%g%? WRAAFAC/DC 7 - 94 HREX TRIACY RS | 90ZE 130V, 24FE32 450 TPS92001 10
;gﬁ%&@gw%%ﬂma%ﬂ ACD| 15 | ED®EE, 25 3B | PWM B 90Z 265V 30E42 450 uccssio | 13
%gwcﬂ@now R, REE 7 - 15408k (JR%4E) | ERFHEPWM 90ZE 265V, 22%60 500 ucc28810 | 14
%ggca’qwow. R, FRERL 15 — 3022 SR Bf PWM 90ZE 265V, 55Z100 900 Ucc28810 | 16
. : e UCC28061
%fggﬁggg;gjgzoow, RHERE 1 EeiE — 90E 265V 54 3700 UCC25600 | 18
* = UCC28610
%wwkﬁ%’ﬁﬁ 8 25 AC/DCIE IR Eh2S 18R IE R — 90E 265V 54 2700 ucc28061 | 19
_ . UCcc28810
EZPFCHI100W. BERRE. REXE —
i p 15 LED&EX, 4 SFEX PWM Yt 90Z 265V 57%63 500 UCC25710 | 21
R [ESELLC AC/DCIRENES UCcC28610
TPS92020
%mw LEDEBEAZ 4t 64H R EX PWM 108ZE 305V, 70E85 3000 ucc2ss1o | 22
ucc28811
B PFCHYIEE Bk BN S 3 - 134HHEX = 180Z 265V, 10E48.5 700 ucc28810 | 24
EH T SEPICHRHMNEHIRILEDETXTIR SN 2S 804H & Bk TRIACHY 2 | 150F264V,. |300 (FRK{E) 350 ucc28s10 | 26
E & PFCHI25WH A YL IR ENES 1040 BBk TRIACYHY2E | 85Z305V,c 33%38 700 ucc28810 | 30
$FELEDIRZNEE 104H &8k (15028) — 9ZE18Vpe 40 (RKH) 7008350 TPS40211 32
);;@WJ\DCEEE?EEISEHCH@J%% 44H BB EX = 8ZF 40V 13 (B2EI(E) 350 TPS40211 34
XE i 1R TIZ i)
BRHRE (S 3055
TMS320C2000™ B £k 15 1R I AR 51 F . . TMS320C2000™
(T EN50065 IEC 6100-3 OFDM#AS-FSK PLCIE#Ifi#iAEE 4 R PR 36
% AT SHEEAAEENO (DALI) DALI FEAMSP430™ MCUHIDALIZ &1t MSP430™ MCU 38
= LEDECE A IR Vin Vour (Voc) lour (MA) 2RF Ui
LEDIRz)2S
8&H (F&H1-101 Piccolo™
%C/Dc LEDF A EH LED) PWM 12E 24V 12 E40V 8X 1A MCU 39
3WKPREEXT 3H B BIEPWM | 45F 74V, 105 (#EY{HE) 350 TPS61165 | 40
%F?&Eﬁﬁmﬁém%%rﬁmozzﬁﬁ% 9- NEBB it 45E 4V, | 42 (BekiE) 500 TL4242 | 42
SfeRR R ELEDES Rvisid BE | 30E65Ve | 20VEI70V | SMEEN120 | TLCS17 | 44
T L=l = B LEDIRFh 28 3(@;% = 45F 55V, | 3 (HLEH) S/ LEDA300 | TPS62260 | 46
& FLEDF BHR B PR E-FH R4 1058 1 W 1.2F 5Vpe 5 (BLEI(E) 600 TPS63000 | 48
BE&ERE BRI XA EIRSIES 4 — 84 HBEX I PWM 5Z 12Vpc VnZE38 2000 (SAfE) | TPS61500 | 50
g e R TPS61180
);;F‘ﬁﬁﬁ F 137 Bk 1. 5A B HLEDIEHE ?ffgfgg\ PWM 5% 24V V, E38 64\25@’;;’7“{%( TPS61181 | 52
RE6RIE TPS61182
;;;@ MTELEDM AN ZEEPWMI R E | 4T (?ﬁﬂﬂ* HEHPWM 250 0%49.5 | 2500 (BAfE) | DRV9S12 | 54
B4 MAPWMIAAT LA/ NEILCD R H R 10AHE HEHPWM | 3E18Voe 26@213;) (BX | 700 (@A) | TPS61160/1 | 56
B LDOSEH/MEILCDE FEIR (2 ﬁg#ﬁzﬁ) = 2.5E5.5V,y. | 3 (HEE) S/LEDA#25 | TPS7510x | 58
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XE LEDACE S IEIR Vi Vour (Voc) lour (MA) 2R ey
LEDIRz)2E
% R~FLCDE IR 3¢HHEx BFHPWM | 3FE12Vpe 5 (BLEI{EH) (820 (BRKIE) TPS61165 60
KEILCDE LIRS fg’;;gﬂsgf B PWM | 4F 24Vp 16E48 320 TPS61195 62
%4@‘@“, 12{iZPWM LEDIEZh 3 244BHEBX | BFHPWM | 3.0E 5.5V, | 2.0VE170V | BMEEA40 TLC5951 64
%igiﬁgggﬁﬁﬁmmﬁﬁ, & 2448 FBE #HF 3.0E 5.5V, | 2.0VE170V | B MEEH35 TLC5952 66
i%%ggﬂa%#ﬁﬁxﬂﬁﬁﬂ@mﬁﬁ_ 1648FFEX | PWMEEERL | 3.0F 5.5V, | 17 (HRXAE) |SM@EiEA100 TLC59116 68
%ﬁcﬁ#%ﬂ%ﬁ%ﬁiﬂmﬁmﬁ: 16483 B | PWMELAEL 24V,, ~60V SMRIEAH120| TPS40210 TLC5960 | 70
S - UCC28051 UCC25600
150W§§3§%&%"}fﬂm'ﬂ BEFEE | PWMERASHL | 90Z265V ~80V  |SABEH120| UCC28610 TPS40210 | 71
m—_—a Y TLC5960
150WA R~ LM X B X LEDIE
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LEDEEi%it15r
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WWLEDE R, Mm% 78R ZMAMGNKE, #HMERXT RS LED{tEE FF LI IFNINEE . T
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MBANLERENEYES. BELT (AFHIEEdH) & wE
N - N * FMACHFRLHB LEDM ! fit
b'fjﬁ/g ﬁﬁ—lﬁﬁlﬁld&ﬁl}i#ﬁ/ml IL_}—/ /ﬁ LED%%::X ° '—59]\?:!% B OEEAERENEE
AEMBEHLTRUBILB J%EE (PLC). TEARARSIZORLI, B EEBRERESERE
NN = . (HID) kT
LEDB BRI A RE & IR Bk, N BEiRT et B EER o BEAEZigBee® A BHIS0C
TTHRELNSHNENSUEMER. TIE8NBRBE~REREHT BRTIRERT L% RBEHM
WA RERE I B 47 IERITE
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TRIAC T B LED BB 2 1% if

© 7Psszo010

A

XFEITR A TTPS92010 851H. &
MR B&RALEDRBARH S, ZEH
BEFEINIMETRFENERERNER
ZHFR, BEXIMHA. SHEMN
R .

ZHERARNN Az — 2 BLEDRBIF KT
BRI, XKL HARRETS M 0.35A
BEEMRKRENI~5NEHNSRE
LED,

DTGB FREEAA, LEDHBRRER
HEERNNAR, EEHRREL™ED
WH, —NATLIESTRIACHE S Z
RAMMEREB X H R T
W, MEBR T RAHEMAAREF T
BE L AT SRS R S AR 7S
TPS92010 L AMLERFTEH#TINERE
AR AR ThER BB B A Tmifit,

FERR

e AC/DCTRIACT B} LEDS % 1& 1t

s FEEATEERMNA

o BEAIWEIZWER A

o EREIBFERE,
BATREAHE. RERS

Web$i#

TIF MR B E S B

WRFRRHIEER. AFER. &R, Wi

ihiEl: www.ti.com/sc/device/TPS92010

EITISE
ZRHERET RERAINEY, X Parameter Minimum Typical Maximum
BAAL FRMAOFEIED, BT R Input volage (Voo 100 120 130
Output voltage (Vpc) 9 — 18
Output current (A) — 0.35 —
Efficiency (%) — 80 —
7R A SRR R KRRt B R
1 o4
g z
En " 5 03
’ §
ar
0z
0.8 100 1o 12 130
100 110 120 130 Input Volage [Viws)
Inpust Violtage Vs
Y —_— °
iﬂj\]ﬁ,l\ihb 1@?&@&[‘ EE,IJzII:.
b RE Output Current R15 R17 R1 R42
0.85 (A) (@) (Q) (@) ()
080 Popm=mmm= - 0.20 1000 150 330 1000
Q.75
- 0.225 1200 86 390 1000
£ e 0.25 1200 220 470 1000
060
058 0.275 1000 560 680 680
n.mﬂ 50 100 150 200 150 300
et it 0.30 1500 220 680 680
0.325 1500 330 470 1500
325 g 4k
49 LH PRI IR T 1 AR 0.35 1000 1000 820 1000
o] Wa
E 3‘5 I 0.40 1800 470 1000 1000
aor 1
o8 ’ 0.45 2200 390 1500 1000
oS
3 D4 1 0.50 2700 220 1500 1000
Hoa ;
0z I
o1 L4 0.60 3300 150 1500 1500
0 =1
0w 2 3 40 W0 B T B W 00 0.70 3900 270 2200 1500
Tring Conduction (%)
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10W. AC/DC LED3Xz)£E

© 7Ps92010 PMP3522

ik FEES Web i
PMP35222 —5GE M TTPS9201083 o BLESEPIC. PFC + LEDHE AT IRmRMBIER. AFIEME. #R, Wi
Z%\__LEDE[\E\Hﬂggiﬁ%%—é%u%ﬁﬂ{]%%lﬁﬂ-c . ,ﬂ:_EEkZ,K 1[_&775,[#%&9 i)‘ifﬂ: www.ti.com/sc/device/TPS92010

o BEGZU350mMARIEE R IREN3 ~6LED
EEHTBEEE KSR ANE
EEMNE, BEBRCFLEMIEER
BHERAR, Fid, BELEDITES
BHBAN TR, BEENEER. 4 "I IsE

KRBT, KSERITE—F Parameter Minimum Typical Maximum Unit
NERFET10WHIIERRE EUSEPIC LEDIK Input voltage 120 — 290 U
e, TAEEHETRBATmEIT. Output voltage — — 24 Volts

Output current — 0.350 — Amp
PMP3522/R1E &

180pH

R2 R3 TP2 12

220K 220K *
>

ACIN

D4

120 - 290V, b scrt MURA160T3 J2 3._6LEDs
{9 ' 2| @ 350mA
l —1»|LET RTN
+

cs = cs
10pF go.ml:;l;

TPS92010

D5
BZX84C27T

cottci1
470uF ;l; 1ow§|;
R12

6.11K

—¢ R13 R14
3.3 3.3

0.1 Q2
MMBT3904LT1

R11
100

( METHRESSEIGIT, BUEHE: www.ti.com/powerreferencedesigns )
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TPS92010 PMP3522 &
AT BT aREH S $ | IR BRI

Gain

]

g% & <

g

o [l

=
=

SO0 10000 1INDD 14000 TG00 18000 000 X000 000 20000 000
TP

g ¥ 8

. 8150
H 8100
g 8050

80,00

TS50

T9.00
00 10000 12000 14000 15000 18000 20000 22000 24000 20000 28000
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BT 8 0 HEEF BT FH R o] 1 6 LED B8 B I8 5 7%

!

© 7pPs9z210EVM

TPS92210EVME— KA B et T aedsH
M B RZHENEREIRIE (PFC) LEDIRHA
IRENEEEHIEE, AT HLEDIRIBN ARG
SRR E . TPS92210EVMBE TS IR BERY
MAER NS EERESHERES.
TRIACIEYE. ARRIPFIEKRMN TIES.

MURAZMH AN, SFEBRAOTET
IR IE S Z FP IR AKX B A8 FAPCBIME .
TR T IAAREIHEAE FHE
AERNRHHEEFNE NESERH
TRIACEUBAIIEFI AN e — REFAN B E
LM E, BITIRE, #FTPS922104%
FIREBREME TiztE, BRIBFXEH
BEr "EE" WE, BTESNEMNA
RFET,

FERR

e E&PFCHIAC/DC TRIACHANELEDIR

ok

e FEEETHEERMA
o B4 (PFCHILEDEHERIFT)
o BA12W~25WK A
o FRETRIACIEY&E

TPS92210EVMXEX A AIEE "#HB&" W WebkiE
B, NERSERANEEPLI T2 www.ti.com/tps92210evm
B/PFC., ZBHEEMINERARA, 7]
Vour (DC) Number lour Pour Dimming Dimming
Description Parts Viy Range Range of LEDs (max) (max) Eff. PFC IS0 In Out
TPS92210EVM
High efficiency, PFC | 1pgpo10 | 180V | 265V | 17V | 21V 6 350mA | 11W 83% Yes Yes TRIAC Linear
and TRIAC dimmable
LED lighting driver
TPS92210EVM A 1EE
bl
S ¥l T
é - 1 LN
._|<_MA J_— N
—_— C P
el Yy
i Supplemental \k\
|_ Load
—A L y
? V ;I; Phase Angle J_— T\
Detection
-~ °
A 4
T
- = \ 4
= T
FEEDBACK
Current Reference
and
i — Difference Amplifier R
% i cs
M ]
C METHRESSEIFIT, BUEHE: www.ti.com/powerreferencedesigns )
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:H B[R AT/8 2 EIFT R ) o] VS LED AR BAIX 502§ | o

LEDER AR Zh s RIS &

TPS92210EVM
LEDERRRIR B2 BB R E

.00
[k =]

s t
are
L]

LR ]
40
030
Lk
o100
.00

LEDEZRAIR h =5 AY B 7T i 19 1 A

LEDEBRAIKZh 2% AY R SR

180 180 200 20
Vin Vs

LEDERRAIEZNZEHIPFC

1,000 o —

0950

0800

o8
2 os0
[

a8

om0

0850

240 260

B iav g e st et
I:“ﬂ: 1w nr mnr 1R 1im
L] 13 Jemd 12imm Trim Lirm por]

Blia is VIN: 100V div, Gresn is 1OUT: 100méidiv, Time bass: dmaidiv
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© T7PsS92001 PMP4981

A

PMP4981 24T /BERBIEFLEDIK
MBHSE R, ZRITEMRL, B
5@ R ARENTRIACE & 181E
FERRIEMACENIEE R,

PMP4981 MBI ThBE T 7 T IA KR K

N 1R TELEDE M= E 1B
fEERIRKTFE., NEFTERMTRIAC
WU R, Mo LSRR B IR
RAEREBRENBMRATR., 28
REHMBFARASTENE. KERE

R EMEE.

EER/R

o fXE{A. AC/DC TRIACTIIAYLED
IXza8 RIS Z18 1T
EEEETHEETRP
LEDZUK 37 100% (120H2)
BEEEW~ 1MW A
RETRIACIEY#E

o TEBBHRFIEM
BT HSE
Vlg "o(q,r _ _—
(AC) (DC) Number lout Pour Dimming | Dimming
Description Parts Range Range of LEDs (max) (max) Eff. PFC 1S0 In Out EVM
PMP4885 low- TPS92001 90 24
cost offline 7109 450 mA 12W 79% No No TRIAC PWM Paper
LED lighting driver TLC372 130 32
PMP4981/51E
T? TP2
b1 * 1 1
ﬂ c4 _L c15 _L i D2 LED+
20 VAC 0.047pF == 0.01pF 3 LED-

TRIAC Dimmer Tp5 200V 200V R2 AC
30 [Ac]

L2
470p

Q2
FQT4N25

u2:B
TLC372CD

c12_L 1.0U
1.0y

R6

1 R7 VDD
TP8=R8 = 10K
1 C8 R9
s 11-0111 10K
R11 =R12 2 U2A
100K 1K TLC372CD
ci3 ci

{5.01;1 \V4

( METHRESSZiGIT, BUEHE: www.ti.com/powerreferencedesigns )
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EEIAT8E R 9% EAC/DC TRIAC T it B 5h25 ‘ ]

LEMNBRRIEE

W RFH TR

23-Apr-09 HAROCOPY
15358536 —output to—
1————— |eCroy T
5 ms fa X 3 ~ Int. Printer
g8 v ¥
F GPIB
y \ r ‘\ b R5232
n r Centronics
S ms ¥ age Feed
0.50 A MW H On |
1\ / \ / —protocol
E HP 7478
\ / \ i \ HP_ 7550
~ E: ™ TIFF color
1 . BMP color
crms(l) S 126,18 v
crms(4) 165.5 mA
rpur(],4) 12,1452 W
apur(1,4) 19.8872 WA
5 ;e BWL pFO14) 661.8 m
1 8 W OC3&
§ é 3 EI“CJ.,:. 508 k5/s
m ) 4 0C0.50 R
58w DC§ I 0O SToPPED

LEDHERBE—"FII E LG TRIES

23-Apr-09
16:81:56

CHANNEL 4
ouplint

1 Jecroy *
5 ms
8.8 v Grounded
oy e oy -
\
- 5 ms | 1 U
260 mi \ i
robe BMWL
20MHz
Probe sensed
(CPBIS)
erms(1) 27.74 W DEGAUSS
crmsi4) N 394.6 mAl PROBE
rpuri], 4) 10.4819 W
apuri], 4) 16.9469 VA AUTD ZERD
5 ms BuL pF 1.4 950.2 m
1 2 v OC&
§ 2 v Dot§ 580 kS/s
5 md 500 & I 40C0.208 A
N2 mv DC i 0O  STOPPED

LM\ BRRMEE—AF R TR

23-Apr-09
17:16:21

1
5 ms
108 v

Reading Floppy Disk Drive

hecroy

41N 4

uf
5 ms
B.50 A

oy

CHANNEL 4
Trac
OFF
™ | Coupling
/TN
! 200M

N Y

|

SECEE

varisbhle

TPS92001 PMP4981
LI TR E

<

LEDERRFNEBE

23-Apr-89 CHANNEL 4
17:18:31 Coupling
1 facrog I ]
5 ms 3
8.8 v e Grounded
L = o
§ TV W N Y WO '
5 ms Ei
8.50 A ’ N
Probe Bk
B oz
Probe sensed
(CPAIS)
T
crms(]) S 25.87 V DEGAUSS
crms(4) SO 271.5 mR PROBE
rpur(],4) 5.2741 W
apur (1,42 7.0235 WA AUTO ZERO
5 ms BWL PF(1.4) 750.9 m
1 2 v OCj
§ 2y ;DCEJ{‘; 500 kS/s
m i _ I 40C 0.8 A
Osamv OC 3 0 STOPPED

CHANNEL 4

-Trace
2 e ofF R
g v

4

/.'r
)]
P4
N
)
S

FIND
2
B.58 A Gain
™ r . m
L 4| ~ariable
Faats im
: : : Volts
1visin
Gr ids:
T Ouel
Zrs BA I md nn:]
110 v OC§
§ .1 v DC§ 1 M5/
5 eV E0 G o 11| v
fsemv OCG = ! 0 #UTo

#HRAC (LEF) FLEDHERE (ThH) —
REEH

23-Rpr-89 CHANNEL 4
17:42:89 Trace
1 I oe
- lecroy [ ]
180 v L

Coupling I

N N Y e zoom |

FIND
—Gain
el

X 4| warisble

T ~0FE
OFFsets in i cs}ism
erms(]) S 128.7 ¥ Volts pivisiond]
erms(4) 1456 mA Divisions] ——Grids
rpwr(1,4) 7.44950 W rid R vl
apuri],4) 17.5693 WA 5inc TR Zm BW 1 Ouad Dctal
Sms B PF(LA T L Quad Octal Jovos e
118 v oCg 36 MM [ 1muev N
2.2 vV Dj 508 kS5/s gsam 0Cg 0 Auto
3 5V osmg — 4 0C 0.86 A
Osamy oCj 0 sToPPED
s
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© PMP4304A: PAR30/PAR38=C # T Il L EDIRBTIB ) 58

Y

PMP4304A 2 $ % PAR30/PAR38 LEDIRFN 5%
MESE Rt ZRITENE, gB5BZTLR

FREMTRIACEIAXSFBELE, BFEMTHRH A

o FERWRIEMNTRIACE BN, EERHFH
KME, LA (Flicker) T&

s BAAR, FRELBRVRER

s RAEESBEMEES. BEESMEAEHK
PF>0.9

o HRIREME, Eff>80%

e EHPAR30/3SITRRT

SEiRit:

http://focus.ti.com/docs/toolsw/folders/print/

pmp4304.html

1. ThERFE #iE s

‘:‘)

l ']

[BERPRE

ol
il

5l
g
20 36
ailinli

ks

2. WMEMZ

Power Factor vs input line Efficiency vs input line
PMP4304 6-LED Driver without Dimmer PMP4304 6-LED Driver without Dimmer
098 1
0.97 \\ 0.95
0.96 09
0.85
0.95
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© Ucc28810/UCC28810EVM-002

UCC28810EVM-002 &R (EVM)
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(AC) (DC) Number lout Pout Dimming = Dimming
Description Parts Range Range of LEDs (max) (max) Eff. PFC IS0 In ut EVM
UCC28810 UCcc28810 90 55
EVMO002 100-W 15-30 900 mA 100W 93% Yes No PWM PWM Yes
LED lighting driver ‘ UCC28811 ‘ 265 ‘ 100 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
UCC28810EVM-002 5 1EE
PFC Output
. g l *+ _T_ \
l % uCC28811 i\l
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EAOUT GDRV K4
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UCC28810EVM-002 efficiency and power factor vs. line voltage 30 Cree XRE LED'’s
at 900 mA. LED current reguiation as a function of line voltage.
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UCC28810EVM-002 transition mode buck PWM response. Ch1: Buck Viy, Ch2: Buck Vps, UCC28810EVM-002 transition mode buck PWM response (expanded). Ch1: LED Voyr,
Ch3: LED current (0.5 A/Div), Ch4. LED voltage. Ch1 and Ch4 share GND reference. Ch2 PWM, Ch3 buck inductor current 500 mA/Div, Ch4 Vs Ch1 and Ch4 Share GND
reference.
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BEHIFBAEX., KSERITEAMNE www.ti.com/sc/device/UCC28810
EVM:
NN www.ti.com/ucc28810evm-003
it Ise
Vi Vour
(AE) (633) Number lout Pout Dimming = Dimming
Description Parts Range Range of LEDs (max) (max) Eff. PFC 1S0 In Out EVM
UCC28810 UCC28810
EVMO003 100-W
isolated multi- UCC28811 | 90,265 | 22V,60V ( X ) 500 mA 110W 91% Yes Yes PWM PWM Jul-09
string LED lighting 7-15
driver w/multiple TPS92020
transformers
UCC28810EVM-00351EE]
PFC Output
P H . ° —
Y;(Wl Bias P —
Bias %

UCC28810

Kl VSENSE ISENSE [}

11T

:

Enable

PFC Boost Follower
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Gnd

LED PWM
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UCC28810EVM-003 power factor vs. line voltage 4 x 15 Cree XRE LED's at 500 mA. Ch1: Vgyey+, Ch2: Buck Vps, Ch3: AC line current TA/Div, Ch4: Ve - Ch1 and Ch 4
share GND reference.
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© 7PS92020. UCC28810/1

ik Web§EE
A5 %Rt RMUCC28810. FERMMER. REER. #h
HiF i -

A
iC:28,811 %/D_T,P8920207Z]EZ:U Z\f www.ti.com/sc/device/TPS92020,
SEMOMEIRANRESE. B4 www.ti.com/sc/device/UCC288103k
H240W LEDIKFIAE. ZEHBEF= www.ti.com/sc/device/UCC28811
%. NEREFRIE (PFC) K. FEEEM
BER., PFCHBEEEHNTHETRRS

s o rin s It HE
BN, BEER2—EHRERE, ‘ o - : : :
_ . . Parameter Test Conditions Minimum Typical Maximum Unit
EEXAZEEREENET. BEEHm
. e i Input voltage = 108 120/277 305 Vews
B B FE B R R AR B ATIR S, A=
" R . Power factor = 0.990 = = =
LEDSR#HIXSAN®E R, HRHE—170V
85V A0k L Output current — — 3 — Amp
N I i
= " ° Output ripple Cour = 44 §F _ 300 — M
Output voltage — 70 — 85 Volts
Efficiency = 87 = = %
TPS92020. UCC28810/1/R1E

PFC Output CC Buck Output

I

+70V o 85V gq
3A

UCC28811 : Bias
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%
LED PWM
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G

PFC Boost Follower Critical Conduction Mode Half Bridge
Low Side Buck Current Source DC Transformer
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PMP4501 =R — R E&ZPFCHIR S

B4 IAC-DC LEDHE R IRFNT .
:F%‘J'ﬂkiﬁﬁ@ﬁﬁﬁﬂuﬁ—ﬂﬁ’lﬂﬁP&.“EKLED
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APFCE e, MABEERENT180V
F 265V B TR SIA34WI T

ES., SERPIETRHIEELEDS
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% FENHHEESENFIOVE4Y  90%) . SWERBEENSHRELR, %

Zian, EERHEHBRH700mA, RE  SERUTRBELEDRFTENEREN \yepstiz
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PMP4501T] I SEHELED & By >k & Ml &5 www.ti.com/sc/device/UCC28810
R ASE
Vi v&\éT _— _—
(AC) (DC) Number out Pour Dimming = Dimming
Description Parts Range Range of LEDs (max) (max) Eff. 1S0 In ut EVM
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© ucczssio PMP3976

sk THMBERT SEBETALENE FEISS
TETEHPMPI976EBEYRWIED HBEHIRER., SRMNLESEEME o EEE LB EDBIRFHE
BAR®ETmET. SREX#RSEE . HEREES, &RETL2%. B | yxyoommry=

tb, SEPICEUEINEMMMEAET T MEENVEEZBERNWEFIER | sepopsifig (MUsmSEE)
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B gasES e EED B SEPICH R 5 www.ti.com/powerreferencedesigns
FHHESARER. BXRAXNE Y

BHARRELEDSUE B RREADCE R
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Parameter Minimum Typical Maximum Unit
Zx 4k & N B
BEEHEREMSHRIREERBEE | e 150 _ 264 -
RFE .
B Output voltage — — 300 Volts
Output current — 0.350 — Amp
PMP3976/R I8
150VAC to 240VAC Input
Fi D2
LINE 1 6A/250V 4mH KBP06G  _1 _
TP1) *
lcmz L'*-M-J J_ c101 2
0.22p (% - 0.22uF R1
NTRL %zoOK
TP3 0.25W
RT1
2,50
gzoOK
0.25W
u1
TLV431AIDBZ R5 49.9K
R4 > » > —
=11 MEG Lea R7 200K
0.25W $1OOPF
R8
%T:MEG 100K \A u2
0.25W uUCcC28810D
vce *7‘ -
3 DRV 2 —
ULTIN GND o2
ZCD -
R15 L c100 =Ri6 %7
15K 100pF 1K | cqq 1
T 2.2uF _
A q | co _L
22pF c12 R18
R20 1000pF = 45¢
100K
1
7
LED &&i%itiEm 2011
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I T [ [ —&— H EEEN

HFSEPICH AHILEDEITIEZ ZE | »

ucczssio Pmp39ze &

PMP3976 Rev Bi&E 7 H &R R

0495 i
- 150 175 200 225 250 275
----.u-.lll-lu....u||:|||.||I|||mmn-n...I ¥ . Input Valtage [Vrms)
o I : ‘ I - —— 2500 Quiput —s— 300V Dutput
The circuit is built on a PMP3976 Rev A PWB.
c1 CILI47uF
11
T
— _ 750puH
19||(7 v
lcz g % ! D1 MUR8100E T?z "
2
0.22uF . g ’ * 1] +LED
l R101 ?_>
L C3 100K ’ » | -LED
! 330pF s
R2
R102 36
! 100K W
R23 0.5W -
20 4 4
— D4
R100 10 180V 7
C6
Les L os
100pF
0-1uF 2V R10 1°°°pFT 100K 180V
{ " 4 18K MMBT2907
3 @
- “:J Q3 MMBT3904 R12 ”
- —¢3/ SPPO6N80C3
_1L c10
— MW 10pF
R17 301 D100 MMSD914
R19 |
0.5 ! i«
1w
1 PS5 TP6
B bé ey Y D ¢
LED &&i&itiEm o1
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175

L 4%)

150 250 275
Input Voltage (Vrms)
| e 250V DUAPLIL e 300 ittt |
The image above shows a thermal image of the board. The ambient temperature was
26°C with no forced air flow. The input was 230 V.
" " SN o
ERFTH R F £ TR ALSY
L L LINE POMER
Efficiency 12;49:58
lour Vour Vin Ly PF Pour | Losses % m
3 156,69 [ 122.71
0.349 2455 150.4 0.646 0.983 85.65 9.827 89.7 - 250.00 Tu.-u 42,00
T 0.0 N 1.4
0349 | 2454 | 1764 | 0544 | 0980 | 8564 | 8.398 91.1 g Eme R o
£ a0 3 1269
0.349 245.3 202.6 0.473 0.979 85.61 8.208 91.3 3 58 B0 3 34 ]E::I:-I.l
0350 | 2453 2263 = 0430 | 0975 8586 | 9201 | 905 N mee 33 iz 6 Erequancy
Fal 1158. 68 2.12 12.60 500 1Mz
0.350 | 2453 | 2484 | 0399 | 0.969 | 8586 | 10.184 89.4 = gl e e
] 1458, 88 1.85 12.68 o Graph
0.350 2453 265.7 0.378 0.962 85.86 10.763 88.9 3 155888 1,95 12.68
n 1e58 .80 L.Bl 1Z.68 it
] 1750, 60 1. 76 12,68 r; dBuh
37 1856, 50 1.55 1260
] 195000 (81 12.60 E—
1 S/
The harmonic content and the EN61000-3-2 Class C (lighting equipments) Limits are
shown above; input voltage was set to 250 V.
Efficiency
lout Vour Vin Liy PF Pout Losses %
0.348 303.9 149.9 0.803 0.988 | 105.75 | 13.168 88.9
0.349 | 3033 | 1752 | 0.677 | 0.983 | 105.85 | 10.742 90.8
0.349 | 3038 | 1999 | 0.583 | 0.984 | 106.03 | 9.634 91.7
0.349 303.3 224.8 0.527 0.983 | 105.85 | 10.604 90.9
0.349 303.2 249.8 0.482 0.978 | 105.82 | 11.938 89.9
0.349 | 303.0 | 2642 | 0461 | 0975 | 10575 | 13.004 89.0
C METHEEZSEIRIT, BFHE: www.ti.com/powerreferencedesigns )
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B FSEPICTEARAILEDIEITIEZ ZE | 2

ucczss1o Pmp3976 &)

S —REBER

1/
|
|

f Frequency i = ‘ s e
The frequency response of the feedback loop is shown in the plot above. The input was set

to 220 V. The lower gain plot was taken with a 300 V output. The upper gain plot was
taken with a 250 V output.

SZEEMNEESRREEAX R L R RR SR R

The image above shows the voltage on the anode of D1. The input was set to 250 Vp.

The image above shows the input voltage and current. The input voltage was 230 V. -m-- ﬂ“

MOSFETHJEiK RSN S SN NN (SO IS IO T A [
e = K = . e JWWL\-/"\/‘I\M
K N, s Y - Y
g > L5 i
S ‘L \ |/ w1 v
b e P
— I [ [ I - + =

The image above shows the drain-to-source voltage on Q3. The input was set to 250. The two images above show the currents in the individual windings of the inductor.

LED &% iti5m 20M
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HEPFCHI25 WOl 1 I8 5)£8

© uUcc28810/UCC28810EVM-001

UCC28810EVM-001 iR (EVM)
E— K wPFCIIBERM256W TRIAC
At ER R MR RS,
UCC28810EVM-0018£8511700mA
(FEFAXERETHHRRE) WEE
MBBERIBHAIVHEE, A5 %
ELED&EHB., ZEVM U AT EIR
FINREAI— M LED BN A 3E{E
UCC28810 LED MR BRT= g8

ERBAESNFBHFRAREPFCH
UCC28810% i FEICT XK
BEFXREIT, FXELHASIXI90%
MY EMBERTER NBRBASR
EEEANXASEEE. I,
UCC28810EVM-001XBETE TR HOTE %
NBETENIZ(E, JEERRIEIHE
HERTRISHRETRIAC XL X
REIRE,

BMANRERERMNETHERSHET
TRIACHIEE B ATVIB RIS, &EE
B T EEEN BEREMIMNIEERE, AR

SEME, FEUCC28810EVM-001
TT7THEFXEE, BERAZE. Ik
SN, HROULHERIE BB, XHEEM
FHHAFREIFARBRBAERASHFER
ERIER,

Web$##E
&Eigit:

www.ti.com/powerreferencedesigns

ME\EERBIER, BPES. #F. &
EifiE
www.ti.com/sc/device/UCC28810

EVM:
www.ti.com/ucc28810evm-001

it Ae
V V,
@b O8  Number gy Pour Dimming  Dimming
Description Parts Range Range of LEDs (max) (max) Eff. PFC IS0 In Out EVM
UCC28810 UCC28810 85
EVMO001 25-W
PFC dimmable 33 10 700 mA 25W 89% Yes Yes TRIAC Linear Yes
LED driver TPS3808 305
UCC28810EVM-001 5 1EE
Input Filter v:llitgg - "
and Bridge Startup '% L \
ucc28810 Primary
Bias —K_‘ I = %\\
Secondary
o)||(e Bias
= X
H- +
—]
Triac %\\
Dimmer| — Dimming
Detection \
Zero
JaL TZE — Energy [ \
e Current
EA
=
e Voltage Limit =
5::'4/ EA
LED &&i%itiErm 2011
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MESLBEMNBERX R L%

1.000

0.580

0.960
0840
0820
0.800
0.660

Eficlancy

0.BE0
0.840
0820
0.800

75 125 175 225 275
Line voltage (VRMS)

Efficiency as a function of line voltage. 10 Cree XLamp® 7090 XR-E, white, 700 mA LEDs
connected in series was used for the load.

ERRYSLBMNRENR R LK
1]

087

096

% 128 178 225 s
Line voltags (VRMS)

Power factor as a function of line voltage. 10 Cree XLamp® 7090 XR-E, white, 700 mA
LEDs connected in Series was used for the load.

BIERAES KB RENXRIEAL

35

30

THD (%)
2

5 125 175 225 275
Line Veltage (VRMS)

Total harmonic distortion as a function of line voltage. 10 Cree XLamp® 7090 XR-E, white,

700 mA LEDs connected in series was used for the load.

ucczss1o/uccz8s10evm-001 &
HHBERSKEMNBENXRL

or

ok
o6a

3 8 2

Load Cument {A)

H

o6z

o
75 125 175 225 s

Line Voltage (VRMS)

Load current as a function of line voltage. 10 Cree XLamp® 7090 XR-E, white, 700 mA
LEDs connected in series was used for the load.

TriacifE YE M 6 B& i 72

RN

Tk Rtun [ 1 Trig'd

i it s et

(2 - -
Chi| Soomy  GHLE Sub Y GMLtbmy A Chi - 25.8W
Chl 00V Cha] S00mALr % il

o0 %

1
|
{
|
L

==
HE

ang

e

TriaciE Y46 i B 2% if 72

A

B W |

Chi| Sotmy 2.00% SM2o0ms A& Chd S ZEEBV
Chl R0V Chedl  SO0Oemdir 19 Mar 2009
HER 1LY 121036
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© 7PS40211 PMP4026

ik
TPS4021M_R—HERMALETLHE
(4.5VES2V) RS HERIRHI=E.
EEETEEXRHEMBENGEBEFET
MEMmIEl, pla. AE. K&
. SEPICHIEFMLEDERNBN .
TPSA02 1 X FF IR ES. REEDH
BRI RRP. UETHRENK
HERAE, BRRNETRERS
N, FEATREIME, RIRSIHNELE
BEHN260mMY, BEITFRENERAE.
TN B BEBR AL

THEHTRHEBPMP4026EEER TR
EWMANBETE., FAFTESRMBKX
E~-BhEEMNRAT IR, HERFZ
MBREMRL. AN BZFTMERF
TPS40211, REMETHERIRBE
MM NEESCE ., 1ZN A EZEMVBAT
KREER, BRI BAE—HZIA10M 8K
700mA LEDAIEES, o] EE5FAD 5

PMP4026/7 1% &

A LIK1040350mA LEDRIFEE S
B

AINERET —HKSEF R, ZRITE
FFJ:FLEDEIZEjJﬁ%E’\NOOmA%bF%EEEfﬁ
BhaE., HaABETEEASVEISY,
HWHBESEERNT20VE3LVZ(E, W
RERNEFHE T BEERBBRRER,
B -

http://focus.ti.com/docs/toolsw/
folders/print/tps40211evm-352.html

I RE
Parameter Minimum
Input voltage 9
Output voltage —
Output current —

Switching frequency —

1 A2

9-18V,, .
GND 1 cs

I 3.3yF

33 H
D100(R6) H

3.3V

% ENAB
249K

ci_L L 1 COMP ISNS
470pF - FB  GND
:I: 1 ca Freq = 150 KHZ

= 4700pF
R2
Q100 15K
2N7002DICT

EER/R

* 4 BVELVEMNEETEE

s ERAFLHE

o M260MVES Ve RHL T BRK
o EHEMIRERAME

o X 5B FRISEPICIRFIE

Web¥E#E

FRERBER. APEE. #H.
WiF A -
www.ti.com/sc/device/TPS40211

R3
249K

Typical Maximum Unit
— 16 Ve
= 40 Volts

0.700 — Amp
150 — kHz
D1
MBR3260
L _L C12A _Lc123 éar}ln@ 0.7A
3.3uF 3.3uF
I 50V I 50V
= 47v RAA
2
R9
49.9

( METHRESSEIZIT, BUSHE: www.ti.com/powerreferencedesigns )
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SXEHEZILEDIEFNEE | =

TPS40211 PMP4026 &)

il

zf %0 HH 4L iR R

S i

The input voltage was set at 12V, with 0.15 (LED) + 1 (resistor) A load on the outputs. The image was taken with a 1.15A/20 V load. Top waveform is FET drain, bottom is
LED current.

BEE EHIIRESARIE . 12VEIN: 1.15A%5 %

o . B _i

LR -~ TN S N N N W N N NN — T - ————— - -

s

- i
11 3

[ X-. 1
B
B L] = - L] L] Fl
Wim W] - — .
B I &
Total output current was 1.15 A, output voltage was 20 volts. =
100 Fimquancy 100 k

i 11 0 SRR T B

"
14 1

s 4 —— {

i
Is‘.l!

B L] L] L1 L] 1 n
Vi pn

Output response to driving TP%. The input voltage was set to 12V,

LED &% iti5m 20M

—‘ ZHCTO063A.indd 33 $ 2011-5-31 10:12:26 ’7




FIADCHE ESEESEPICIEZ) 2§

© 7PS40211 PMP3943

ik

TPS4021M——HRERMABESERE
(4 5VEBV) MFITHEEEFIH.
EEATREXAEMFENEEFET
MEFEIED, flm. AE. RE
. SEPICHIEMLEDIREI=H N A,
TPS4021 X F IR ED. R&EB
ERMENTRRP. MERITRENR
HERSUE, BRENEURERS
N, FEAKREHME. RIRSIHNELE

HRANBEEE.

AIMNERME T —HRSFRIT, ZRITE
FBFLEDIEFIRRAI700mARS FHEE R
B, HmABETEASVEISY,
WHBETEENT20VE3LVZE, M
RENEFETRELRRBERRES.
S

www.ti.com/sc/device/TPS40211evm

EFERR

* 4 BVELVEMNEEEE

s ERAFLFHE

o M260MVESEVrerRHL T B3K
o EHEMIRERAME

o X5l FRISEPICIRFME

Web$##E

EERRHIER. APER. #F.
g
www.ti.com/sc/device/TPS40211

BEN260mV. B TRENXEAE.
T4 M B BE AR AR AR .

i HsE
FERHOPMPIOAIBEEATR Hinimun Ui Maximum Unit
ERARELE, BHBTESRR ’ - 0 o
F~ShESMRR T I, Hepmg oo - 13 — Volts
U R BOROR . A P B I i R Output current - 0.350 — Amp
TPS40211, REMAETHKRIRE EM Switching frequency — 300 = kHz

PMP3943/R 12 &

J1

Vin 1
GND
a0 1 Lcs 13V @ 350mA
I 3.3uF Tested with LEDs
— — Giving 12.3V
s
I 0.1pF
R1 =
249K

U1
TPS40211DGS
i pc  ypp L

-
SS VBP : R14

SD GDRV 0.75
COMP ISNS '

Cc1 L l Cc2 i G
I’

Freq = 380 KHZ

4700pF = = =

cs_L
47TpF T R2 R5 R9
0 49.9 49.9

C METHEZSERIT, BUEHR: www.ti.com/powerreferencedesigns )
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I T [ [ —&— H EEEN

T ADCHEEEESEPICIEZ)ZE |

TPS40211 PMP3943 &)

125 IR B 55 2R M

Current regulation loop Bade Plot
=
o

180

Phasa

004 Yerwtis 3120

e ey o e - - ,_f e —=

A0
-180

100 Frequency 300k

3NENFI1 NI YOSRAM LEDREREL, ViIZdA12v

V), Volts Iy mA Voury Volts lgyry MA Efficiency % ‘
4022 1236 1227 3418 844 ‘
20.11 ‘ 2385 ‘ 12.27 ‘ 3413 ‘ 873 ‘
793 ‘ 6194 ‘ 12.27 ‘ 3413 ‘ 853 ‘

Regulation and efficiency: 25 degrres Celsius ambient. Target I,y was 350mA, hence actual current is 2.5% low.

HIRE R B, VourAEZEZA18V

v,y Volts | Iy MA | Vgur; Volts | loyry MA |
4042 ‘ 8.79 ‘ 18.44 ‘ 0 ‘
20.08 ‘ 1075 ‘ 18.41 ‘ 0 ‘
8.00 ‘ 1912 ‘ 18.40 ‘ 0 ‘
Ei. BHERRFRE

Vyy Volts | Iy mA | Voury Volts | loury MA |
40.14 ‘ 21.24 ‘ 0.604 ‘ 3416 ‘
2006 ‘ 34.20 ‘ 0694 ‘ 3415 ‘
8.00 ‘ 77.70 ‘ 0694 ‘ 3414 ‘
LED &&i%itiEm 20M
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TMS320C2000™ PLCIE#IFEITESIF 15 E (F

© TMDSPLCKIT-V1

BH%EE (PLC) REMARHEMNE
RYMEM T EEFRBAES NEMN
AR, BAELATEBRINBE.

TMDSPLCKIT-V1Z—PLCTHEE M.

ETC2000™MAFI LI MR HIz. EXA
OFDMAS-FSKIA®I T RKiztE, FREF
=1£76.8kbpsHIEIBIR K,

ZEHRBZANGUI, NEFBEHE
B B3 1 B X i R

e

o OFDMAIS-FSKiA#I 7 %

o —HHHEIREE 51576.8kbps (1R
TR E)

e PLCRGZRIE (SoM) BB 5 F &
RAEEMIED (1°C. SPI. SCI)

o FACENELEC EN50065F1IEC 6100-3

s
o THHREHE.

e 24kHzZE94.5kHz (CENELEC ASE%,
BIRERE T2010E%—FE L. )
o BAMACEHEHN (85VAE270V )

Line Driver

TMDSPLCKIT-V1A1EE
Coupling
HV Cap I Transformer
11 g %IL
Surge Protector
Power Line

Receive Filter

TMS320F28x

Web#iE#E

www.ti.com/plcevm

mMEFMHER. APEE. &R,
HiFihiaE
www.ti.com/sc/device/OPA564 5}
www.ti.com/sc/device/PGA112

Flexible
PLC
SwW

Engine

PLC Modem Implementation on TMS320F28x 32-Bit MCU - Simplified Block Diagram

( METHRESSEIEIT, BUEHE: www.ti.com/powerreferencedesigns )
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Y [ [ [ ] %% H T HEEEN
TMS320C2000™ PLCEHIBE Iz ITFIEEMRF | o
rvpspLckiTvi &)
PLCHIBIES A
ol %I E50/60H2 8 14 FRIPLCIE S
.18 | 15T
> s
50HzEX60HZzFE 14k 4_?
y,
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Hxol U FEBFAEEO (DALI)

© FEMSP430™ MCUBIDALISETR S %

sk M3y Web$#e
RERPEAHEBIIE ANRLERE o« FEOTEHSEXE, QERER. RiF%EE.
FREBTE, KTT I BEED Gerber XAHIBOM (#4152 ) www.ti.com/liySLAA422
(DAL 4R R EB#MILKR AF T o RROREE

2. o ZIHLMDALIESE, BENHEIES

DALV EEMHFERRIT A RREB 7R A
FIMSPA30 R FI #2288 £iE47DALI.
BMNRETREEMBEGSEXSE,
{EF) FDALIFRE ST PR TR AR & .

HETFMSP430HIDALIZ#Zi%it

DALI+ 1 4
DALI— ¥\[‘g 3 GND

N

MSP430™

MCU

=

gﬁ) GND

C MEBTMELSEZRIT, BIFAHRE: www.ti.com/powerreferencedesigns )
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DC/DC LEDH X E#

P

DC/DC LEDHAXREMHERTHT
AHELEREAEEFEFALEDE
ERBREATNELIMBEFNK
. ZEHFETFPiccolo™Mi = H 2§
Mcontrol CARD™MA R EE., —1
Piccolo MCUTERES3 E 15 HIDC/DC
MERFUKSELED, FARRIHKE
12V E48Vpc It AN, F R ASEPIC
DC/DCHMNEM B NB EFEEHK
HHEZHENBE, AFE. BiZE
EREZANLEDERHNE, F1K)
BEBEMUFEIOWH IR KRIEF
WELED, XRXEHBFEAFDC/DC
RALEDR AR A EIR. FIRK
#. ZEANEHRBUTEAEN,

GerberXff. RIEEMBOMIYT &
BRRM., MBTRELZER, BEN
EMFHREANNTERE. IR T
LED#E . #&iEIAE: www.ti.com/
¢c2000tools

FERR

® 2V~ 24V I AZESEPIC DC/DC
B, 12Vpc E40Vp Hr

e ANLEDIRFNARLR, FRIFREUIOW
TR IRFNFELED

o LEDIRBNZR ] MINEBILER

o EFPiccoloMcontrol CARDFLF &

o FFRMEMH SIEGerberXX . RIEE
BOM

o APEIRDC/DCHMLEDIKFNER1F, BEH
BRI

tmpspcocLepkit &

Web$H#E
NEEmHER. APiE/m. #H,
g ikin -

www.ti.com/c2000tools

BRI A [RIEE
Sepic s I
12Vto4g\cl © o0 +|:H ' \\\\ \\\\
| |:__|_+ o o o
e i\\ i\\ i
Piccolo™ - - j \\\\ j \\\\ j \\\\

12C

UART

A ——-1
PWM-1

Bl @2

AH 3
pwm-t AT 3

BH—@l4

A ——-5
PWM-1

BH—@l6

A ——-7
PWM-1

BH—@ls8

.||_

o

LED &%ikitisr
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SWXPHEELT

© TPS61165 PMP3598

Bk ZRITHEZRBETHERS HECE FES
TPS61165H TEBm NEEH E N F FIRFALEDE RIAT AL, TPS61165 o FHEHE B3V
V~18Vxidl, TREER3sVEEeE @ THETETRRERX, MATLEDS o SHEEESSE. VEISY
. ZRHEATEHE DIOVEER . CTRLSIMTI RN AFHFFIPWM I F200mV IR SL LS 3R
RUFFXFET. TR BiA 10N REELED. BHROEFEWAN. BXEHARBERAIT o PWMIR
COUEI2MHzZEEFE:ME T T, WY EETPS61166MTEXER. BIINER LEDFFE& {531
PRIRE M SUR . BRI TR, Hay  RERREDQTSKBENAN. A 350mA LED®#
ER/NEISNER B, EEBRAERT, A 20k QA9 T] B FARBCELED® R, WA

JELED (WLED) A9 57 By SR #4 BR FRXNBE R, ERIFITAEILOMAFK M Web iz

BRBE. RIEEEREE200mV. TR EMEVIRFAZE10.6V, BHRIER BEFT.

A 7 WL =a N = SHE Al P 3 g o M= H
T XAHFERPWMIEX T %, 1EH:85% ° 12\%&%7%?3[7_(@_ TW www.ti.com/powerreferencedesigns
TPS61I65EH LB RB ErmEssy  WLEDRAABMEFBEIW HF4
RN, MERES£EBEE/XWE  S0mARILED. MERRBIER. APEl. #E, &
FIESCERS N E MRS, AT EFE &b .
LED& T iRMERIP, TPS61165 TJZ&1E www.ti.com/sc/device/TPS61165
FAFAXEE MpHLadBdETi
AEUEE.
RS Ty
PMP3598% TPS61165 B T F % 7 Fi% RTHALE - : : :
_{_ #iE % o, 2 41 " 2 Parameter Minimum Typical Maximum Unit
;:Wy—f)u 0T 6t 4 T Input Voltage 45 6 7.4 Volts
1{%‘; ok IZEI/ﬁ“ s %] - ;;\Z ;?E o Oubitiotage 1045 105 1065 Volts
erEATHEE e IR Output Ripple — — 50 mV pp
OringZh#E. Lhboh, ZBEREEM T HE
Output Current 0 — 350 mA
R AR R RIPTIEE, FRE R RAEHN _
hs Switching Frequency — 1200 — kHz
PMP3598/R 18
Yy v
D3 -y R9 i R20
BAT54C % } 169K fio n15% L1 261K | %
W R 100K JouH 2o
Si2343DS M§|Rs1zo To 28K POT
RT1 g 7 R14 L
22K 50K = Da J3
R5 Ope n% ' R11 8 |BzxsactsT i tggé
1 4.42K 226K = >
R10 O —— C4
, D1 2 % 162K @) SET aauF ?1211
) b .
- BAT54C . ] 69K Ut “118
2 R17 | TL103WID Yy
D4 o 6.81K c3 '
»(E INss20 T | IMZHF‘ 0
- —_ = i 4 VVV
R4 100K = = = R16
L R13 Lo
1°K% :|:2.2pF
LED &&i&iti5M 20m
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______ aEEEN —&— - EEEN

SWXPHEELT |

TPS61165 PMP3598 &)

TR ig B 8UK

SW 5 Wdiv } PWM 5 Widiv

‘w o ] L

|
! I :
L S e = . | VOUT 50 mividivAC g
E J—— 1

| 500 mASdiv lyeny 200 mAKiv :

22 :
t - 400 ne/div t- 20 usidiv
FFEELEDIRIP
OPEN LED ! .
o 5 vidiv -
FB
200 miidiv
m
vouT 3
10 Wiy -} T
N
t- 100 usidiv
100
.
==
'--..._“.
80
&
E T0
z
60
S0
40
10 60 MO 160 210 260 310 360
lg - Cutput Current - mA
LED &&igitiEw 20M
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B A XIEFITIFERI = = ELEDIB )7

© TL4242
ﬁ]‘js I‘Zﬂﬁ?;:é1lﬁo L\Z‘;ﬁiéllgi@>|%ﬁﬁ%/JIL1% QRREFP‘ RREFS1$DRREFSZEI\]|ZH1E' E_l—[/j
EEEIEDEHEH S EFEANLESE FEI1I00mAILT, RUEZMIFNKE, FEEFERR s
NATTEE. STRERAFEFEESR Reerso Y, BAE BRI RBIRoN. FE

RYEBRBUERRTEER DR WME2FR T, hEFEMATL4A242 R éﬁ?a&&@ﬁj‘ BERXBR
ARAGFEEERTI (EM) BB FITS3A4742 ] E —REB & EHEMNER X5EMIEHRNE
S,OAMEHBEBEMNER, AL 200mA. 250mA. 300mAFI350mA MER,
RESNEGBELTRET SR ZEHEMLEDIELEE, B R
(PWM), Bth&SIREMI, KSEEIT
RAT-HESSELANELg B FMHRTLA242 LEDIREN R
LEDIE A=, IR T JEARSIEEMI
MR TREARA AR —. N SHDN
TPS7A4533
TL42422 — &M BERREBIELED GND o7 SENSE
Bahae, TiRASEL00mARIEIR.
TLA2428E R AEE42VAI TERIR, E
e F BEA R ERERI—KHLED.
B1RE T RATLA242K K 44NLED Controller
MEELA (BEIVF = 3.5V) , #HiZ
witH, PWMSIHXBFERRAMER

TL4242, FIFRHMEBERE (Ree) SREF . . e s s b
SIH R EE (Vag) 2 3R B El2: TS3A4742%iBE. FHFNEFFKTT

. TR EEHET, REAMZEER

TL4242 Q

AR R

+18V TL4242 Q

IN SHDN
|OUT = VREF / RREF
TPS7A4533

GND oyt SENSE
TL4242f 8 BIVREF 40,177V, MR y
Rrer R EHN2Q, WX R8I oy H ct [ TS3A4742
88.5mA, Controller

RN AR, 18VEIRENER
HWEER J\TL4242Wm1ﬁLEDEE,m
TL4242F AR M LED &R I FFER 152

F M E FFERIR N B IR EARES (ST) %l

. Switched Reference Resistors
Primary Reference Equivalent Nominal Output

MERFE R FAPWMEIE R T B HIEX T Resitor (Rperp) (Rpers1) (Rpers2) Resistance (Rger) Current (Igy)
B WD MHERer, FRA—NEERE 0.885 Q 1.77Q 354Q 0.506 Q 350 mA
BOREHL T XA I B . B2 AT 0.885 2 1779 Open 0590 300 mA
M ETS3A4742 (ME2) . RERE 08850 Open 3540 0708Q 250 mA
THMERoy (BEEAH0.7Q) . BER 0.885 Q Open Open 0.885 Q 200 mA
(100mA) R EEH. WAXEREBEMURE Note: Rperg1 and Reges, include Ry, of the TS3A4742.

@% TREZSEigIT, #iSHE: www.ti.com/powerreferencedesig n9
LED &%&iRitigm 2011
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I T [ [ —&— H EEEN

BIFKIEFIDIFERI S ZELEDIBE)ZE | .

L4242 G
ﬁﬁL%Eﬁﬁmeﬂﬁﬁﬁ% RATHE, EARTREON, RN RETSIAMMMEARREE GRS
FEBSESEEARERRER,  BEEE, DURTREM, BAH  100mA, EiSHEEFHERALEE

Mﬁﬁaakd VB XM Ron. X I BE T = EIE, BERTE,
o UIETS3A4742H9 B BIR B /N E

0.35Q., E3TRHTXRAXFMHIFKA A—FETE BB AR KE
RRTLUMNEERITHE6, ZNA ZERk (WE4) AU FEEREGEE
RBT7TSWAMFXHEHM0.65Q 8B 140, XBTEHFERSE, B2

8% (Rperst). M4 THEMER1Q

BB M Rper. HEFRIFBERS, ZXE8
BRBL177mA (BT A8 R Y

88.5mA) KB, WREEM R BE4: FrK&HEE
EHAXNBERETREABZITE. It

SN, EBRE BRI < H B PRI, ey =@

MTS3A472ME . BAERERAE o

BIE100mA, EISELE T #=H# GND o SENSE

MRz IAERRAFT X, ﬁuﬁﬁ L TS3A4742

YrE— MR (SREMFHEE) X
BHLED (fg&#%f1) iz —N
ZANBTEESESER (HRIRE Gontroller
2) . XE—REBHRERTRA
TR, BTEEXERHHER, ¥
PWMASBEER (KRIZTHEAT) .

B3 #FRREES

TL4242 Q
IN SHDN

TPS7A4533 +3.3V
GND ot SENSE

TS3A4742

™

9 Simple Pushbutton 1

9 Simple Pushbutton 2

Primary Switched Nominal
Reference Resistor Reference Resistors Equivalent Resistance Output Current
(Rperp) (RRers1 + Reerswitcn) (Reer) (lour)
1Q 1Q+14Q=24Q 1.09Q 162 mA
1Q Switch Open 2Q 88.5 mA
LED &&i%itiEm 20M
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RIG LRI pIRERT

=

TLC5917

©

ik

TLCH9172—F81BIE. EEBRLEDIK
Har, FBREEBRHESIE120mANE
. WTEBEEEELEDER (RZHAR
E. BEMNEEEZEHETLZMEN
LEDIEEEMEZERMNTN) BN X,
ZHREREENEE, ME, ERENTG
o] DU S B SR MR E & = ELED.,
BEBI—MEARNRTHARENR. F
ZNRAFAEEERFARELBTIES
BB, RSERITER AP EBT AE
B 555 E I ARk ST ARX — 9,

TLC5917 ] IR w8 f 37 4918 2 B i AR UK
;. BE, MOESEFBIEMMGPIO
S|k IK=I/OF (Bt /BHA) . SDI (&
fTEEEBMAN) . CLK (Fsh) FILE (8i7F
28) SIH, MMk ithiz@mmcws
TR RS, MRAFEMIALEDEH,
=] 7 B 8 A $h{5 S 5555 € A 88 R 12

BTLC5917,
*/OE (WHEM) —IZ5IMWNKREA
MEZERFA %R,

o SDI (BfTHIEMAN) —ENBAIZ
SIMMBERTRE MU RE A ER

e CLK (Hi$f) —H ¥ EFHERSDI
BIEB AR BT 7,

o LE (8ifFsR) —LEM TRIBBEIR
MABBLSFRITFERIBEB/X
Wi frae .

{FEREETLCE917M I FFRIRMNEAI. &
MPWMIES T IABURCLKHILER A
HCLKH EFRBEIEFHAIC, TLEMNT
PN FERIE, B d T RIS A
B METLCE917H AR $hRIE 1E.

MABEAIC, M/OEmiEH, SDIS|A
TEFEEVCC, M 17 BAIC, M
@A MmE . SDIS| Bt M
PUEEEREM "0" #BAIC., WM< E
F9%d . CLKALES|IM o EEEERE
BHPWMES, XAZBERNMNES
BT AT B BUR F RS $HOR, L AT,
MRERSAME AL MNTLC59176
MEBIE B/ X FREEINE 07
Eib e fm EiE B B X P FR LR
EE 1T BRHESHNENLANT
BRMNOUTORBIMFEES N L.
Fit, ATEBFRENLED, ERHFE
SRS EHA, ESDIFIERE FIEES
M EE . E XM EMLED, B2
H T HTLCE917HE ATk TR B R,
ENEBMXMBEMMENEE. &
AR EEP, BREMNTLCS17%HH

HEEX, ATERHIE ERE
LED. TLC5917H% i BRsE 95 IR 518
MR ALED, thel i@ 3 B IR
MRSNEMLED, ZEE1HF . R3 =
178Q, XEFNTBENHLBERETE
7£105.3mA, EBFFE@MEHEKZEE
F=4105.3mA x 8 = 842.4mARILED
B,

EHEMNAZTRTETSREE
MI16AETLCEIxxER S, 81
TLC5916/25/26/27 FATLC59025,

Web#$ik#E

MRERBER. AFEfE. #R,
i sIE)
www.ti.com/sc/device/TLC5917

LED &% iHEm
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I T [ [ —&— H EEEN

KB sHIR1ERI B ELEDIB 5%

45

TLC5917
1. TS5 23RIRFITLCE917

[veo 1 c2 [veo) High Power
37,4k I 0.1p o U2 y P
. 0.1 B
L 1Lcsss5p  10kHz Clock v I TLC5917PW N
R2 )
Outputs connected
20.0k % ON/OFF Control ? in parallel for 842mA
L ON/OFF y LED current
Cc1 Cc3
0.1

1500pI I .1 a3

E2:. LEDRYEEFNKEINGR (R F10kHzAHEH)

CLK and LE
T .50l input data
LED Current
@ 500 mAdiv
o ' 1 maidiv
C WMETHESSEZIZIT, MIFHE: www.ti.com/powerreferencedesigns )

LED &%k iHER
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T IZFI09 = BLEDIRE)£E

© TPS62260TPS62260LED

iz
ETSHULRBTEERNL. K. Ex
LEDH &R B AHERIE AT . 5%

WITR R 7 20 {5 BRI T 35 i g8 X
LEDITH B ML #TEREEE, &¥h
4. % B=FMLEDAE . MSP430™#8

RINFEMA IR BT = TPS62260 FEE
BMBANLED——HHNIEEHREKE
HENEDHNRE,

FERUEINFARNFETMSP430H,
Y ek RADRR AN AT, LS MEEF B
L. GHNERE. FRATER=F
PWMEIHES. BRIFE#ENESR2521.

HOURBEFEHTER., THFE100H
LED>X M, 65535M%FK~100% M ESE
Stt (mark-space ratio), M EAI5VE R
B, ZRITHENERER, EPEEER
SR MER SRR, HRINFREBERE
., YEEhE mAaRn, FIELE. R
FERRFENE NEERE.

TPS62260LED-338/5 1%

ol A HEST (pin header) MIRIZIR A
MSP430FE4 & T & (eZ430-RF2500) 1

ARFEEEIR., ANiz#ERiE, B @EL
ZRFZE OB HITIZRES.

MBERITARFEEFITMSPA30#H 174
B, JRUTMMSP-FET4A30UIF& /Y
MSP430RAFEMEILER. M7 ME X
eZ430-RF2500F1MSP-FET430UIF T & HY
BZELS. BES AR

http://focus.ti.com/docs/toolsw/
folders/print/ez430-rf2500.html

il
http://focus.ti.com/docs/toolsw/
folders/print/msp-fet430uif.html

A AY :H—

i E
Parameter ‘ Minimum ‘ Typical
Input voltage ‘ 45 ‘ 5
Output current ‘ — ‘ 0.300

FERR

o T4RGBEXRA

o BRINEMSPA305 5%
o REELFLATE

Web#E#E

MFEERBIER. APER. #hH,
BiFihin:
www.ti.com/sc/device/TPS62260

EVM:
www.ti.com/tps62260led-338

‘ Maximum ‘ Unit
‘ 5.5 ‘ Ve
‘ — ‘ Amp

JP1
3.3V 400
1010 07
1006 ofl—|
205 019 !
Talg ol
1
4—
4—
- NET-DIMM LED1
- NET-DIMM LED?2
- NET-DIMM_LED3
NET-EN
R4 R6
eZ430=RF Connector 100K <=100K 100K
C METHEESZSSEILIT, EHE: www.ti.com/powerreferencedesigns )
LED &&iRitiEM 2011
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I T [ [ —&— H EEEN

T IEFIHI=BLEDIEZ)ZE |

TPS62260 TPS62260LED e

ZI¥LED E¥LED

U1 U31
TPS62260DRV TPS62260DRV

TP11 TP12 L1 red TP31 TP32 L31 blue

2 <1206> 2 <1206>
R13 R33
10K D13TP13 10K D33TP33
TS4148RY TS4148RY
GHLED
u21
TPS62260DRV
TP21 TP22 L2 green
Y Y Y\

R23 TP23

10K p23
NET-DIMM_LED2|

TS4148RY

V\ymax < 6V

D1 ci
Bzxs4-cav3 | +-7HF

LED &%i&itigm 20M
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1& FHFLEDF BHING B EFE E- H IE35 15§

© TPS63000 PMP3038

ik

TPS630007T] A B T =T 1.
BREIAFERM, UER—TEBFHE
BAEYBLNTRIREERBAATE.
ZERE-FAEREEREBEXABREMEN
PWMIZHIRE, B ARSERIN
BEME, TEFRNRANFEHER
FREFEHMEEI1800mA, MANRARE
EHR DB ERER T A iheg, &
XETHERE, MREBRMSWAEE.
1Ze5 X A1051 B 3mm x 3mm QFN

SHEMMNEERR TG FAEERER. U
RELEDFTFMIEE®BIR. TPS630007]
MEZE12VIIB R THE. BEBHRS
BN RIRIREE M RIS IR ES W7 FF RO FF 5%

FEER

o PEE-FHERIRARAING

FEEETEMNEA

REFHEFHAANF UEEI0MAE
600mAZ (BT,

1.8 A% HBE S

B b E-FHEER D%

s WMLEDREER
TERE12ZVHBEEGTEE

Web$iEHE

WERRER. BPEE. &R,
HiFihin :
www.ti.com/sc/device/TPS63000

PowerPAD™ (DRC) #3. I HSE
Parameter Minimum Maximum Unit
PMP3038E &L A F B HHHKERF Input voltage 1.2 5 Ve
Bit, ASHTFERAPARBEEE  ouputwolage _ 5 Vots
NS 3F e B S =Py
MR, BEERETRERSOVERE B A 300 600 [
MNBTR=T8Eth, EzfTdEdy. & .
. Switch frequency —_ 1.5 MHz
VearPEZLEDBIVIIX T, TPS63000%k
PMP3038/R1EE
s1
o—
NC NO
1
VIN vout THERMALPAD
1.5V x 2 1 |l
BAT __::g.uF SYNC/PS FB {1 ~1 | 7,3890 .
EN1 PwPd GND 10K ,,//
R2
49.9K det _le2
= T 22uF T 22pF
- R3
0.3
D2
c4 3
—— A LM4040D
1000pF 2.048V ﬁ
NC
- s2
L
R5 R6 -
12.7K 49.9
W WA

( METHRESSZiEIT, #UEHRE: www.ti.com/powerreferencedesigns )
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BEFFLEDF BRI B EREE-HIEFZIZEZE | .

R FIDCHE & B R4 HH R i h 2 B

b e — e — ek~ - S

m

Output current with Vi = 3 V.

B e ]

Output current with Viy = 4 V.

TPS63000 PMP3038 &

5 T A ez e 2

¥

Control loop response with 0.63 A.

2 2

5 . |

: :

g | [ ik
1 Frequancy i

Control loop response with 0.32 A.

lo = 0.32 AFfllg = 0.62 ARTHIZR 4k 0.63ART R = EHfE
94% I
g9 3
) ﬁ%
£ :: 1 A
E 86% - )/
£ 84%
E 2% / ,.-'—-'—-.__
B0% .r/ /
8% + .
2 25 3 35 4 4.5 I f
Vin (V) L
[=+=10=0.704 —a—lo = 0354
» ] - Lok
clency.
LED &&i&itiEm 201
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© 7Ps61500

TPS615002 —
BEAXMERFXARES.
HMaE2 IWHIWS R ELEDN AR E

FEZEMEIA. 40V
1ZIK

HIRFNEE, ZRERAER NWARE
el TXFAFZTHMEALEERER
BV~12VRRESE RSN A,

MTEMR, LEDE’]EE/uLEEIfVI\uMﬁ/)”]JEE
PERBRIWE, RIRBEBRIERER
PWMIzEHIEREE T2 EE200mV., %8 14
o] S FEM A PWMIAX AR, o5t
W LED=EET . BEAEDIMCSIH £
EEBRAR, THZRFEENRTE

ZBERHEFTIRBELRENINGE, £%8
EEHNNRHRBER. MBEER
EFHMAZRIPIE, WEDRK
M RBRH . TERPURBEN
%, TPS61500X A 145/ IHTSSOP
PowerPADT$ 3£ |

FEER

o XFTERFNEN

o EERLEIBA AOVEERTT <

o TIEFPWMBAMIBY

o {RIPTNEE.
o FEAN kAT
o HAZH

Web$#E

1o 57 BR

WRERBIER. APER. #R.

iR

www.ti.com/sc/device/TPS61500

LEDER SN BIEFMLEDE E Z EHIXF&

?L,llﬂy‘l: il BLEDE S BE S ERPWM Input Supply | il | 12V
B S AR L. EDIMCE LED number 4 | 1000 mA | 2000 mA
Hiﬂ 3E JﬂUTJ[%lZICEaﬁjjfﬂaPWMﬁ P IS | GO | oo
KR, FHLEDH A NPWMES EALT S | 2L | JLID T
tti u Z_"E Ell] LED Eﬁ Ao Note: Assumption that LED forward voltage is 3.5V, and TPS61500's conversion efficiency is 85%.
e Ry A IR E
VIN 5V L1 D1
I} . VAL >I.IL °
l c1 L ! l c2
Y  3wLED
TPS61500 = N I
DL2 1
PWM \ 4 .
N
v DL3
N
DL4
L c4 X

.||—\/\gj\—<7|<

C METHRESSEIGT, BUEHE: www.ti.com/powerreferencedesigns )
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REEREEBFH XA EBEEE | -

1Ps61500 &)

MESHHBRAKF

100

V=5V
90 e — 4 LEDs
/f\\\a LEDs

= 80
g 10 LEDs
@
©
E 70
w

60

50

0 0.2 0.4 0.6 08 1 12

lg - Output Current - A

PWMiE LR A BEE: EAENEHMESETPS615008 B _ESSILE LA Y

VIN 5V L1

[ > l —>] bL1
oN 1 \3w LED
orr I TPS61500 a R .
DSP or —
upcontroller PWM } \i\
R2 DL3
0-1.220v —L \;\
DL4
—_—C C
% * Tz1500n|= %m \\\\
- . T :17 R3
BT IMBDACHITIEINA S . HEPWMIRAN L
VIN 5V L1 D1 a2
(> ' T ﬂ" 1 ) hr DL1
o R1 3W LED
TPS61500 Al N
) —_—C2 DL2
PWM - R2 \;\
R2 - DL3
PWM a \\\\
L s i DL4
%4 N
T R3
LED &&i&itiEm 2011
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© 71Ps61180/1/2

A

TPS61180/1/2 ICIR#EE T EEHELCD
EERANESERERATR, X®R
HEBEMRT 1.5A/40VIEMOSFETH
NESHAERRERS, 6N ERKIK
RESEETSEBRENBRATNT
fo., R RAARBRIFEIA601TA
JELED (WLED). Bb4h, FEHHIET]
ETMWLEDIEEm B EEARER H
MEE, IMBERE,

X LE R FFRR BRG] (PWM) R E B
. FiAXHERE, WLEDERELSEL
REE/<H, MARENBDCTRLE|H
EFHPWMESEAKREE. PWMIA
KBENEBz—EBEHEEE AR
FrsliEMEMER, ATHRAREN
B B & S L FISE SE B A A X
e ACSUR, ARSI,
TPS61180/1/2&R G #HTT B XM MHH

®wit.

SR |y A JER 2

5V to 24V

TPS61180/1/2 ICHEZEERMAN S B
BB Z B M INBPFETIRE T — /N IR TN 2§
W, FEBRINEAEHET. XEIC
BINEBPFET XM, FE{EBEMSWLED
Wi EE, ZEICEYVLEIEPFETH# X
B (HEIEMEH) | MUFLEBtE4
FRER. ZRGFLEERTHEER
P RES MBS IR,

TPS61180 ICEE—NIMNF3.3V ICH
JE, mMTPS61181/2 ICNEHF—1MHE

PWM Dimming

TPS61181/2 IFB1
IFB2

ZMIRRESRENICHIR, A XESMF
¥R FH3mm x 3mm QFN#f 2,

Web s
J/ERMIER. APEE. #RF, W
wHifiE .
www.ti.com/sc/device/TPS61180.
www.ti.com/sc/device/TPS611813§
www.ti.com/sc/device/TPS61182

RIS
Parameter Minimum Typical
Input voltage 47 —
Output voltage 15 —
Output ripple — —
Output current 0 —
Switching frequency — 1000
1% 7 51 Bf 1 iy B EoAth 2344
Device Switch Channels
TPS61183 2.0A 6
TPS61185 2.0A 8
TPS61195 25A 8
s VR

Maximum

24
38
200

150

Current per Channel
30 mA

25 mA

30 mA

Unit

Volts
Volts
mVPP

mA

kHz

LEDs per Channel
Upto 10
Upto 10

Upto12

Preview products are listed in bold blue.

10 WLED in series, 1720mA Total

IFB3

IFB4
IFB5

IFB6

PGND
GND

LED &%&iRitigm
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BHFEICEXBIGHI1.5AHHELEDIEF)ZE | s

FFRig

Vit
100 mifldiv, AC | 5

- - - — = - - - -

zﬂv:dh.DG:.-.—.—-.—..._:l.—..——..—

. e N NN NN N

t=Tima = 1 psidiv

3K F PWMIR Yt B 89450 H 80K

Vg W AP IR IR P S T ey I

oomianAC T T
Induscior

ot S
1 Addiv, DG

t - Time - 2 msidiv

B ahig R

TPS61180/172 &
HESPWMATILHIX R 4

Vi = 10V
™y
iy
90
L] h'*:-—"-—'
.--"""-
2 g [ | V=11V | |
E Vst =TV
7]
E
60/ : Vg =362V - TPSE1181
ISET = 20 pA
Dimming Frequency = 200 Hz
50 | 1 1 1 | 1

o 10 20 30 40 50 S0 TO BO 90 100
PWM Dimming Duty Cycle - %

& F PWMI St i 948 HH 80K

350
300 !
H L=d47 4H
E 250 \ ) o /—
: 2 2N
: _
= 200
& / N\
!3‘. 150 / / \’ '-\'"'F'"
[
i \/ V=288V, ﬂ!mm
& 100 ISET = 20 u, —
Dimming Frequency = 200 He
0 I
-1 7.5 10 125 15 17.5 20,0
Vgt =¥

BHERRSEE S ZHRIR R

EN 140
5 Vidiv, DC . Vig=12.0V
S 20 FegkHz
s /_ -
18 Vidie, DC - T
/ E
el R A YN TP "
lnductor E
Curront F]
il < i
[ = - g
WLED f a a0
Current
20 mlddie, DC
20
t - Tirme - 10 maidiv
o
Q 20 40 B0 100
PWHM Duty Cycle (%)
LED &&i&itiEm 201
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© DRvIsIZ

A
DRV9812E B HiA50VEI TE M N B [ESE
B RESLEDEAMNRED ZBEPWM
WEREFHHE, ETREBEEANEREE
REEE. FAESFEE/FAERINGES, I
BEBIRFNARIRIMLED (BEEAE LA
15N BRBEMINELED) . 59, ©XEEE
Eﬁm;m%ﬁﬁ&ﬁﬁ%&ﬁ%%g
F. DURBPWMIERHIE KB — MR
MCU#= HI88 R IXFILED.

BTXATEBERRson MOSFETH
ZEEM RIS R IT. DRVISI2MIRNE
ﬁﬁﬂ%ﬁ%%oﬁﬁﬁﬁﬁT%ﬁ
SREEARRL (Bl SRR
E) MEMRE R LRIPINEE. Iil:’i’l‘.

% \?ﬁ’ﬁ%ﬁiiﬂ?ﬁ*&?&ﬁﬂj TIgE.

SUs _L/)Jﬁg-fﬂﬂ:ﬂ"?j-lﬂml_ J_JHEEE/}IL

DRVO812%E — AT E M RE IR

BRI,

BT RSE
Parameter
Input Voltage (V)

Output Voltage (V)
Gate Voltage (V)

Peak Output Current (A)
RMS Output Current (A)

Switching Frequency (kHz)

DRV981281BY W F[RIEE (FEIEELE)

M1 15 H BE

PWM

RESET_AB
RESET_CD
PWM_A
PWM_B
PWM_C
PWM_D

BIEPWMIIEIB )78

FAULT

otTWw
OC_ADJ

Real-Time MCU
(TMS320F2802x/3x,
C2000™, etc.)

DRV9812

ADC

o 4Rizg BEBEZERSRARESEIRFIHRIE
M EZ L.
Web¥$E
mEFRBPER. APESE. #H, &
BXHEEFEAR  EihAE:
www.ti.com/sc/device/DRV9812
Minimum Typical Maximum
2 — 50
0 — 49.5
114 12.3 13.2
— — 5
— — 2.5
— 10 to 500 1000
VIN
Up to 50V
O
VLED
Y Y YL -
l A 4
~A N
Y Y YL . \ = _\:\
l \ 4 h \ 4
N\ L N
- N &
y h 4 N
L%l: = T
h 4 \ 4 Y
1 ™ Ix
. %
::\}\ \ 4 N 1
y
A 4 N % L
— s
AMP/ —

&

VARVA

C METHRESSEILIT, BEHE: www.ti.com/powerreferencedesigns )

LED &%&iRitigm

—‘ ZHCTO063A.indd 54

S

201

2011-5-31 10:12:46 ’7




EAITFELEDK FFHI Z 8 EPWMIIZEIR)ZE | o

MP,

prvas1iz O
DRVOS12A B FRIEE (HEEE)
vLED
Up to 50V
RESET_AB ¢
RESET_CD ’ l h 4
PWM_A \:\
PWM AU I A 4
PWM_C A\ = N
PWM_D A 4 :|: A 4
- WL TN TN
FAULT DRV9812 - T
— h 4 I A 4
oW N 1 N N A 4 N
Real-Time MCU AN s
(TMS320F2802x/3x, NS A}
C2000™, etc.) ) 4 v
:2\}\ __\:\ =
y
h 4 N % L
= AMP, — AMP, Al

ADC

PWMEZk B il % SE

00 ——— 100

FamB00kHE

" Toudd G a0 ——
" S I L
- T =
5w - il
> 7.

&0
= § 40
B 30
5 20 b 1]

1 =

o W0 Winaliy

0 10 ] 0 L] 50 1] Ta ] ] Boo 0 ! ! L ! : ! . : ]
Input Duty Cycle (%) o 50 100 150 00 250 230 350 400 4s  5W
Switching Frequancy (kHz)
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R EHFHPWMIELIIRER) /N ELCDE LR

© T1Ps61160/1
TPS61160/1 R &40V EME FF X
FET. =—FHEIIREIZIX10 MR EELEDH
FrERRGREE. ZHAEKRGESEALTRA
LTRBHIEBMNE=ELED, EEETT
SR A1.2MHz, FFRERREA0.7A,

MTHEB Y ANREBEEM®, XA
A ME B RSET R BERINA AN
LED (WLED) 8%, TR RIRBERE
#E200mV, LEDMEREBESELET
HF# 0O (EasyScale™#ill) EACTRL
SIS, Lo, O AFECTRLEM L
BAMPWMES, DUERGSIERFER
REAER., TRERHFFEEPWMIR
R, TPS61160/1EBASHEREIRE TR

HIEDHER, Bt ASEH LB o TIRFNZIAT10MLED
BRLEFETMERS, EFBLEDR o T TPWMIAY
PIERT. TPS61160/1 R & HIEME ® 200mV Vpge
BERR G o] B 5 BT B R A o TEIIRE
BEE.
Web¥$E#E
FEES gff?ﬂﬁ% APiESE. #R.
=alEE
© BREIEIRINE www.ti.com/sc/device/TPS61160

o EREIAQVE R X

ITHER!
Ta ‘ Open LED Protection (typical) ‘ Package? ‘ Package Marking
| 26V | TPSGTGODRY BZ0
—40°C to 85°C
‘ 38V ‘ TPS61161DRV ‘ BZR

"For most current package and ordering information: www.i.com/sc/device/TPS61160.
2The DRV package is available in tape and reel. Add R suffix (TPR61160DRVR) to order quantities of 3,000 parts per reel or add T suffix
(TPS61160DRVT) to order 250 parts per reel.

HA W RRE
L1

V, 3V to 18V 22puH D1

o - LYY Y\ >I-IL
A

Cc1 l c2 [

1F WF T 7
I TPS61161 o

On/Off
Dimming
Control

C3

220nF :I:

L1: TDK VLCF5020T-220MR75-1
C1: Murata GRM188R61E105K
C2: Murata GRM21BR71H105K
D1: ONsemi MBR0540T1

N 7
7
7

< 7
7

20mA
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I T [ [ —&— H EEEN

HEMFHPWMIEIEDIFGERI/NELCDE IR | -

Ps61160/1 &)

HMESHHBRIKF

100 I |
V=38V 4 LEDs 8 LEDs
90
—_— ]
]
80 8 LEDs
3‘2 10 LEDs
=
2 70
2
2
&
i
60
50 4(12.8V), 6 (19.2 V) LEDs
8(25.6 V)10 (32 V) LEDs
40 ‘

0 10 20 30 40 50
Qutput Current - mA

PWMIEXZ&ER . RIFEESPWMAZILRIXRMZ

200

10 kHz, 40 kHz

160

-
L)
o

fes]
(=]

FB Voltage - mV

40

0 20 40 60 80 100
PWM Duty Cycle - %

PWMIiE Y48 808

P 2 Vil
i L e _||._|I_ T _|_
VOUT 20 myidiv A
leg 10 Fidiv
4
b= 100 psidiv
LED &%i&itigm 20M
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BELDOSET /N CDE IR

© TPS7510x

TPS7510x4 M 1REFE (LDO) LED®E R
BENHINBXREMEBZRINE
LEDE X BN ARk, ZBHE
o 4 ZRANELEILED (FALED
AH—H, HWAE, WALPRES) =
HIEEBFR., ERXAIMIBHERFNE
AT, BREBERIAAHETFHREE, M
WERKENEREN+05% (H#E
&) . TEAIBEEERTATEER
FESARENAATREENTERS
E. =EEHTELEEEAS W
A (PWM) S RLUMNEKEI &S H
BE, SENBERINBEASRERY
e, BB4TBENERERRR
RSERR. MARREEEEEATE
FEFTFEMEEEIRE, TPS7510xT]
HENLEDRESIL26mAMER. H
TEFEXARABAXES EmERT
BRI EMNBIZm, TPS7510xXK A
#B/NBIQIRERO. Amm IR Bk 8] B A R 3
% (WCSP) #1 2.5mm x 2.5mm#J103|
MISONT FhE bk A, BT S

BERNBEBRARIMNERYT, FEE
BTN FHALRENEZXTALRBSF
Rz P

WMERX., XBLMLDOBKIIKILED
THAELATH, BALMRESREE
PURSERZRR, B2, BERMNXLDO
ISR FEIRBE. LDOMMEZELER
F@AN/ e El. B, AKX
LED (WLED) M ESIEES. film,
RIL3.6VIEE FHBIihE ARSIV WLED
AR E TS IM83% MILEDRR,

E1E~TTPS75105M B Y A, 1§
AR, ZSHLTRINBAMGRIEIER
WLED., BEERAFARAERA/NIT,
mAMNtEthEES.

E2BRTEESFEMBERTERNE
WM ABEWLEDE@BEEEHGT
TPS75105893 R4 #E. TPS7510569
LEDHEXZEREFML T HMAWLEDIK
NMBRRAER.

E3ER T EEE T HEAY R hL&SE
B RTPS7510xAMILED R, XF £

=EMEmE. BNCESEERMNFES
MEBIF80% . BV o = 3.3VAF, K
o 51.90%.,
EFERR

o TIRFNANMEE R F

o THFTPWMIANE

e 05%MERAEHE

o T4 LEDIEH25mAE R

o XAMBNRTIENREEHELE. BXKiE
83%HIRARTTR

Web§§#E

WRERBIER. AFER. B, &
Einia
www.ti.com/sc/device/TPS75105

=FAE
Device ‘ Vin ‘ LEDs ‘ Alpy MAX ‘ VDO ‘ Alpx ‘ Packages ‘
TPS7510x ‘ 25V1055V ‘ 2 mmx 2 mm ‘ 25 mA ‘ o8 m ‘ 2% ‘ WCSP, DSK ‘
TPS7510xE 1%
DSK
(SON 10) YFF

2.5mm x 2.5mm

o

Top View

(WCSP 9)
1.8mm x 1.8mm

Top View

C METRESSZiEIT, B www.ti.com/powerreferencedesigns )

LED &% iHEm

—‘ ZHCTO063A.indd 58

S

201

2011-5-31 10:12:51 ’7




______ aEEEN —&— - EEEN

BIELDOSLII/NEILCDE M | -

TPs7510x &)

E1. BRI A

!

-.w |

H

£ | et
78| =—Vego = 32V

=
o = 29v
. . . .
30 32 34 36 38 4.0 4.2
Input Valtage (V)
E3: LEDXZE
4.3 100
P
4.1 L
7 a5
3.9 \"\-..,_ f / /
- 90
= a7 — / "
& -85 &2
g a5 z
g - 80
= 3.3 —— é
:% 31 ,/F— == Battery Voltage | [ 75 &
— Vipp =33V L
29 _ —y 70
— ‘JLED =31V
2.7 Vigp=29V [— 65
25 } 1 60
0 50 100 150 200
Time (min)
LED &&i&iti5m 201
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R R ~THILCDE R

© 71Ps61165

TPS61165 A &40V E K B FF X<
FET., B— KO EENZIX10MNEBELLED
HFER RS, A EEBRBAT
XALBRAGEBNS=ELED,
EETMEN1.2MHz, FFREBERRE
H1.2A,

MTHABYYBREERFRR, XA
SNERAE M EL FH AR RSET O IR BBIAM B
JELED (WLED) 8%, A TK Rk
BEREE200mV. LEDAIERHED
BITBELENEHFTEAD (EasyScale™Hh

HASERRERSTIRELEDE R,
MM ASEREERTHELTE
ZHMRE, EFBLEDRIPHBERT.
TPS61165 R &M B IR R 5] I
Bt B e R ARUEE.

TPS61165X Fm BB N 2mm x
2mm QFNE#, X £ 5 A=E
EEN,

FERER

o AE#HHFATIUSHE

o AQVER R BV REFF =

o TIRFNZIE104LED

o EVref B F LIS K

o BHEREFED

o PWMIEY

o &R

Web$##E

mFEERHIER. BPEE. BF, o
B
www.ti.com/sc/device/TPS61165

LEDH AR SMNBEEFLEDEH B Z H/IXZ

W) ECTRLSIBIES, Bhoh, EFTRL Input Supply \ 3V 5V \ 12V
ECTRLBI LFEIMPWMES ., UE LED number 3 ‘ 200 mA ‘ 350 mA ‘ 820 mA
BHESRRERGBREHABRE, LB LED number 6 ‘ 100 mA ‘ 175 mA ‘ 410 mA
EHFEEPWMER, TPS61160/1 LED number 8 \ 70 mA \ 120 mA \ 300 mA
Note: Assumption that LED forward voltage is 3.5 V, and TPS61165’s conversion efficiency is 80%.
BRI F[RIEE
L1
VIN 5V 10pH D1
o . I2228" 4}'1': *
ci c2
1uF 1uF /7
TPS61165 Y
ool

On/Off
Dimming
Control

220nF :I:

L1: TOKO #A915_Y-100M

C1: Murata GRM188R61A475K
C2: Murata GRM188R61E105K
D1: OSRAM LW-W 58M

350mA

Cc3

set

R57Q

WETHESSERIT,

BiEiAE: www.ti.com/powerreferencedesigns
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____"IEEEN %% [T [ [
hFIRTHI LCD EILIR | o

1rs61165 &
MESHHBRWXREME Bzh
100( ' CTRL 5 Vidiv
ol | N
T
- ™ VOUT 8§ Vidiv l’"/
s |
£n J
% - T come 500 muiav
I, 500 mAdiv /
NN 1
t - 2 msldiv

40 | ]
10 60 110 160 0 260 30 360

I = Output Current - mA

PWMIEXZ&ER . RIFEESPWMAZELRIXRMZ

200
PWM 10 kHz, 32 kHz

160
>
£

120
[=:]
E
2

£ 80

40

0

0 20 40 80 80 100

PWM Duty Cycle - %

PWM i Yt 46 HH 80K

WKL 5 idhe
e R A —
300 i W O ) o e (T {:4]

VOUT 50 mividiv AC

b g 200 mAdiv

i~ 20 usidiv

LED &%i& i 201
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XBILCDEHIF Bz

© 7Ps61195

TPS6119650] H @ AELCDE XIERN A
RESEERNBAFR. ZHBHERE
EMT2.5A. bOVIHEMOSFETHE X
EHERRER. STEARKEER
TRESEERMNERBATMLE,
ZER R AT X IFLILI6NAKLED
(WLED), Bboh, FE%m & o] LT3
WLEDERBEEHNEAEREBESNE
E. BURFRE,

TPS6MSXFHZMZEMNIAXTN., &
KAEEPWMIBAERT, WLEDME
RELSLEREB/XE, MEBEKD
PWMESREME, EPWMIEHER
T, ZESHMETXABHERRRER
W, T d = LN E I MPWM S | BiifR it
BISMBPWMIE SEABEITIRS], 7E1EHL

BB AIPWMASEEER, MUERX
EHWLEDE AR/ XM, B ET
IEWLEDE R TREE 1%,

TPS61195% 5 T it MR, ZERIRIP.
HEMURIHRENFNEE. M, %
BRI T T RBNE LI ERP,
MERTBISINPBPARE / 7 Ea28
TR,

TPS6 1195 FES FICHBHMAE LM
FaERE, FAH4mm x 4mm QFNH 3,

LEDEE R SHNBIEFILED

ETER/R
o BERYEIZA BOVEIEF XA EEIZERS
o SN ERRIAR RS AT LB AR
Ei=
o BIRBLEDIERBE (V) BENIATVour
LI T BRE
o PWMIAN
o EZMRIPTIRE.
o Tk
o 42K
o i

Web#$i#E
BE&it

www.ti.com/powerreferencedesigns
NHRERMIER. APiESE. #A,

SiFiAiE
www.ti.com/sc/device/TPS61195

BAENERT, ThHEAPWMESE  BEZEBXR
SEEGAEMNES, DUEE125%E Parameter Minimum Maximum Unit
100% M= ESER N & MR HIWLEDHE R Input voltage 40 24 Volts
5. o, HENESKWWLEDER Output voltage 16 48 Volts
FEE12 5%0T, 1Z#FE A FRIMPWM Number of channel = 8 —
BHINEE, HE12.5% U TR, HINES Output current 0 0.32 Amp
Switching frequency 600 KHz 1 MHz —
TPS61195/R I8 &
UP to 4.8V
A 4 A 4
AR NN AN NN
T N A AN AN AN A NN
R NNNNNNNN
NNNNNNANN
N N N NN RNANTAN
NN
NNNNNNNN
SEL Di;/\:::ii:g Interface TPS61195 \\\\ \\j\![\\\\ \\\\ \\\\!!\\\\ \\\\ \\\\
vDDIO| PWM | SMBus BENTAN ![\\ ANTAN ![\\ ANIAN
Open | D-PWM PWM \\\\ \\\\ \\\\ \\\\ \\\\ \\\\ \\\\ \\\\
GND | PWM PWM
R* Mix Mode| PWM

* 510Kohms resistance to ground.

LED &%&iRitigm
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______ aEEEN —&— - EEEN

XE LCD ELiRIBHIzE | o

Ps61195 &
WIRE Viy = 10.8V; 9s8p BEENIANERE: 20%SE—aiiEil
100
a5 1
a0 Mixed hmsﬁdt
" PWM Mode 0C ot
£ g .
T IJ |
£ 75 . .
w AC coupled) ’ 1
(1] 1
60 P s e
(50 maJdiv, *
55 DC coupled) b
0 10 20 30 40 S50 &0 VO B0 90 100 -
Dimming Duty Cycle (%) Time (2 msidiv
PWMi L EBRZ&HEEV N = 10.8V BEBERFENER.: 8%=EER

320

Y I 7

Output Current (mA)

leagy :
(50 maidiv, ﬂ h +
DG couplad) pmi =]

0 20 @ % 8 ® Tima (2 msidivi
W
Dimming Duty Cycle %
RBEENXFANBREEE Viy = 10.8V
320
E 240
E 160
L&]
i,
o
Dimming Duty Cycle %
LED &%i& i 201
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24iF8. 12{ZPWM LEDIE5)£§

© T1Lcs9s1 XL
Rk 52RRAGI (LSD) FIREHEIRFRIC (TEF), Web##E
TLC5951 8 —%%2458iE. BT 8 a] LODT#& W LEDA B ML BTiE, LSDf NFEFERKER. HPEE. #H,
WIRzhE, S BREES THEMIFEH HRMLEDAERE, MTEFNATiERT RiFihin:

4096%% . BXEIHE (PWM) IKE (GS) = PR, www.ti.com/sc/device/TLC5951
E=# (BC) M128RKEEE R ARKIE

(DC) ThéE. DCARIAEBE S HMLED

ez ENEERE. HHBERR

H34, F4Hs/ BE. S/ REHE e ]

H256 R FBBCINAEFI B IRAYGSHT §h

Parameter Test Conditions Minimum Typical Maximum Unit
BN Input voltage = 3.0 = 5.5 Volts
Output Voltage OUTR/G/BOto 7 3.0 — 17 Volts
GS. DCHIBCHURE T MBI & 174 M 3 Dot correction/global — — 7/8 — Bits

Ni#f7%M. DCRBCT @I —/ & Ms  bighiness control

FEA®OKKRE, TLC5951RH3MR Output current - & &Y e i
ZHMEBEE. LEDFEE#M (LOD). LED Grayscale clock frequency — — — 33 MHz

AW AREE (FXRADCSIN/DCSCKimOmRHER)

Vieo Vieo

T 1

GND GND

READ DATA "

«

DC/BC/FC OUTRO0/G0/BO . OUTR7/G7/B7

OUTR0/G0/BO OUTR7/G7/B7
Controller coe

DCSIN
DCSCK

DCSIN DCSOUT e DCSIN DCSOUT

DCSCK DCSCK

GSSIN

TLC5951
GSSCK o1

GSSOUT R TLC5951 GSSOUT

ICn

GSLAT

XBLNK

GSCKR
GSCKG

GS
Controller GSCKB

))

READ DATA
)

«

C METHRESSEILIT, BRI www.ti.com/powerreferencedesigns )
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——

24188, 12{UPWM LED3Xz)£§

65

it iR S H BRI K R L

I = 40 mA |

| |

Ty = +285°C, Vo = #3.3 ¥, BCX = FFh

Output Current (ma)

=

DCXn = 7Fh with High Adjusiment Range
g = 30 mA
= 20 mA
P
- "
- lg =5 mA ’|0=2|'ﬂ.h
¥
5 1.0 2.0 25 30
Output Veltage (V)

EEBRRRESHEREERNXRBL

(J@iEE, ZItLED4)

lovcmm = 35 mA
BCR = 7Fh

Algy - (36)

—_— Ve =33V
—=== Vg u8V

] 20 1] 80 100

Amblent Temperature ("C)

ERIE (DC) &tEE (IOLCMaxEH LIR)

&

BREBREA

-
o

Output Current (mé)

=k
o

o

=1

High Adjustment Rangs I
T, = +25°C, BCx = FFh
Ve =33V lo = 41“"_.‘5‘#"#’
|
—
—
/f .--'-"'""'-F-FF.F
I I = 20 mA
.--'-"'""'-——-—_
lo =2 mA

32 48 &4 80 96 112 128

Dot Correction Data (dec)

ERIE (DC) &M E (IOLCMaxXEHA TR)

45

» 8 8 B F &

Output Curmant (mA)

=2 om o

B Bt HH R R

GSCKR |

45
Low Adjustment Range
40 |T,=+25°C, BCx = FFh
a5 Ve =33V
)
§ 2
S 20
E lg = 40 ma
|
15 -
3
10
5 f,ﬂi____—-ﬂ_,.—-l‘"’
é#
i]
] 16 32 48 B4

Dot Correction Data (dec)

2RREEH (BC) &ZHE
(IOLCMax*F EBR)

High Adjustment Flangs

T, = +25°C
DC¥n = TFh
Ve =33V
LT, = 20 mA
—
ly =2 mA
——

a2 64 96 128

Brightness Caorraction Data (dec)

(Z15LED4)

128

@Vidw) |

ouTRo |

i NE

OuTR? [

(2 Vidv)

E loecu, = 40 mA, BCX = 7Fh

E Veo
o [l

F DCXn = 7Fh with High Adjustment Range -

E T, = +25°C, GSCKA/GE = 33 MHz :

=33V, V=5V A, =1000.0,
L 1 1 i

Time (25 na/div)

LED &%k iHER
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© RLBEEELBIHFENTLC5952

ik

LC5912R —H24BE. ETBHRK
Wik=zzg, SNBETHNARNBEE
S|EURRIZE/ M, M BEREAS
3, ST BE. S REHES
128k £ R=EEF (BC) 10k,

R/ EIEMBCY @I R T
ABA. Fig24NBENRABERE
HREANIBEPEIFRIRE. TLC5952
BA3MREREREE. LEDFFERIEN
(LOD). LED@EE4M (LSD) FiBEE

RIFIE (TEF), RERNEEBEHT
EOEER, LODI#MLEDAB IR
Wriz LSDREXRMLEDAEEE . M

TEFU A FIE R HRR,

EITHSE
Parameter
Input voltage

Output Volatage

Test Conditions

OUTR/G/B 0 to 7

Global brightness control —

Output current

Data shift clock frequency —

)}

Web$iE#E

WERRPER. APEE. &R,
HiFihiE -
www.ti.com/sc/device/TLC5952

Minimum Typical Maximum Unit
3.0 = 5.5 Volts
3.0 — 17 Volts
= 7 = Bits
29 32 35 mA
— — 35 MHz

TLC5952
IC1

€

b))

ELRY [ A R I

vLED
1

DATA

SCLK

LAT

BLANK

Controller
ERROR
READ

«

)}

TLC5952
ICn

W
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24188, EFE B ZLEDIE)z$

—‘ ZHCTO063A.indd 67

W RS R KR
(LI5LFNZRIELEDA)

T, = +25°C, Ve = 3.3 V. BCR/G = 7Fh I = 35 mA
a5
I = 30 mA
gaﬂ
= 25
f s = 20 A
20
g 15
Iy = 10 mA
10 1 2 mA | IrEmA
P P
F
] 0.5 1.0 1.5 2.0 2.5 3.0
Output Violtage (V)

EHERSMHEENXRMLZL (I5XLEDA)

40

T, = +25°C
95 |Vpe=33V
BCEB = 7Fh
E % Iy = 26.2 mA
25 ~
Ny
S [ lo = 22.5 mA o= 15 mA
15 .
g lg=15maA| lo=3T5mA Iy = 7.5 mA
10 Fi ’.r
N = 7
= .
0
0 o5 10 15 20 25 30
Output Vokage (V)

EEBRRRESHERENKRMELE
({@igiE, £I5ELED#AH)
4

oy = 35 MA|
3 |ecr =7Fn

Algy ¢ (%)
=

— V=33V
—me=Wgzu5V

=40 =20 0 20 40 B0 B0 100
Ambient Temperature (*G)

67

A2 EEEEHDAENTLCs952 &)

EERRRESHHBRINXEZHZE
(GRiEE, ZIYtLED4H)

4

Ty = +25°C
3 |BCR=7Fh
2
R e
% 0
<
=1
-2
3 Veg=233V
= Va5V
. L= Ve
0 5 10 15 20 25 30 35

Output Current ()

2REERES (BC) &KME (AXFNLZFILLEDAH)

40
T, =+25°C g = 35 mA
35 : (R = 1.37 ke2)
Veg =33V e
= 30 . -
E smma Ve =5Y lo = 20 mA .’/
.E. 25 [n=z.¢mj{/
20
o g = 10 mA f,—"’ \ —
g 15 (R = 4.8 ki) 1= A
S 10 "
s{"‘ _..-—"'-._--.
_..--"""'-'.

5 —— — |°=_2m,u._tr-|=24km
o é:i i 1 I
0 16 a2 48 B4 BO 9 112 128
Brightness Control Data (dec)

BE BT HBERE (LYLEDA)

CH1 {2 Vidiv) -

E . i....: cHz-ouTRo 1. %
CHZ@WVidiv) f  ©  (BLANK=15nms)]

Elmmﬁ_-azrru&
;'uwm'z‘m"'

b R = 1.5ki2, T, = +25°C
[ R, =1200,C_=15pF

[ Voo = 33V Ve 5

CH3 (2 Vidiv) ededed
4 cHa-outeo ]
ABLANK = 15 nsj
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