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Typical applicatiom circuit
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> e
10uk/50V
D1
Cl 10uF/50V "ﬁQ
Vin Tsense SW
—DIM TTP933 EN——
GND  DGND
>
GND
VIN 0-33 (40V for 0.5 sec) V
10UT 1.875 A
SwW VSW -0.5~33 (40V for 0.5 sec) V
SOP8 PD 1.4 W
MSOP8(thermal 1.45
* | Pad)
T0252 2.8
S0T23-6 1.2
S0T23-5 1.2
S0T89-5 1.45
SOP8 Rth(j-a) 89.3 /W
MSOP8(thermal 86.2
Pad)
T0252 44.6
S0T23-6 104.2
S0T23-5 104.2
S0T89-5 86.2
Top -40 - +85
Tsto -55 - +150
TJ-MAX 150
* PCB 22mm*20mm
fakad PCB
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> VIN=12V, V3.6V, L1=68uH, CIN=C.--10uF , Ta=

25 ;
VIN 5 - 33 Vv
IIN VIN= 5V~33V - 1 2 mA
LoFr VIN= 5V~33V, EN 50 uA
Iout - - 1.5 A
Aloutdout 150mA  Iour 1A +3 15 %
VIN=12V, 97 %
IOUT:350mA,V0ut=10.8V
SW AVsw IOUT=1A 0.5 Vv
TPD 100 200 300 ns
VIH 3.5 5 Vv
VIL 0.5 \Y
VSENSEHYS +15 - %
VSENSE 95 100 105 mV
. VIN=12V, lor-350mA, 0.33 Q
Switch RDS(ON) Vou=10_8V
Switch TONmMIN 100 350 450 ns
Switch TOFFmin 100 350 450 ns
Dsw 0.2 0.8
40 1000
FreqMAX KHz
TSD 145 160 175
TSD-HYS 20
DIM PWM 0.01 1
DutyDIM PWM = 1KHz
Tr VOUT= 3.6V, Iour=350mA, 20 ns
fDIM=1kHz , DutyDIM=50%
Tf VOUT= 3.6V, Iour=350mA, 20 ns
fDIM=1kHz , DutyDIM=50%
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Figure 1-Operating waveforms

2013/08/23 Page 7—26 Ver. 1.2



Preliminary TTPI33

1. (@LED )

100.00%

95.00%

00,005 -\ ‘\

85.00%

—— 3 LED

B0.00% —m— 2LED
75.00% \

Y —a— 1LED

{

F0.00%%

65.00%

60.00%

o 12W 249N

Efficiency vs. input voltage @L=22uH, [oyr=384mA

100.00%

95.00%
— —_
90.00% \'
£0.00% —8—2LED

Y
75.00% == 1LED
70.00%
65.00%
60.00%
av 12w 24V

Efficiency vs. input voltage @L=68uH, loyt=384mA

100.00%

95.00%

90.00% \
\ —e—3LED
85.00%

80.00% ﬂ\ W—2LED

75.00% \1 st 1LED

70.00%

65.00%

60.00% | | 1
av 12V 24V

Efficiency vs. input voltage @L=22uH, loyr=769mA

2013/08/23 Page 8—26 Ver.



TTP933

Preliminary
100.00%
95.00%
O—
90.00%
——3LED
85.00% ——2LED
——
80.00% ‘b\ == 1LED
: Y
75.00%
70.00% . .
9V 12V 24v
Efficiency vs. input voltage @L=68uH, lout=769mA
100.00%
95.00%
0.00% \
- ‘\: —4—3LED
85.00% h—
80.00% N\_A -
75.00% =—de— 1LED
T70.00%
65.00%
60.00% .
9V 12v 24v
Efficiency vs. input voltage @L=22uH, lout=1000mA
100.00%
95.00%
90.00% .\\.:Q-:
85.00% +—3LED
——
[&]
80.00% — —8—2LED
75.00% —de—1LED
70.00%
65.00%
60.00% . .
9V 12v 24v

Efficiency vs. input voltage @L=68uH, Ioyr=1000mA

2013/08/23

Page 9—26

Ver.

1.2



Preliminary

TTP933

LED

(@

)

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

_—*

\

X/

——SV

=12V

=24V

M

1LED

2LED

3LED

Efficiency vs. LED cascaded number (@L=22uH, [py1=384mA

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

//‘/.

—

——9V

—l—12V

e 24N

I

1LED

2LED

3LED

Efficiency vs. LED cascaded number @L=68uH, [oyr=384mA

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

e

—— 8\

——12YV

—

e 24%

1LED

2LED

3LED

Efficiency vs. LED cascaded number @L=22uH, [oyr=769mA

2013/08/23

Page 10—26

Ver.

1.2



Preliminary

TTP933

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

1LED

2LED

3LED

Efficiency vs. LED cascaded number (@L=68uH, loy1=769Ma

—— 9V
=12\
e 24V

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

/

1LED

2LED

3LED

——9V
——12V

e 24V

Efficiency vs. LED cascaded number @L=22uH, Iou1=1000mA

100.00%

95.00%

90.00%

85.00%

80.00%

75.00%

70.00%

65.00%

60.00%

Efficiency vs. LED cascaded number @L=68uH, Ioy1=1000mA

2013/08/23

Pt

/
—

1LED

2LED

3LED

Page 11—26

——0V
—-—12V
e 2 A

Ver.

1.2



Preliminary

TTP933

(@LED

N—r

440.00

430.00

420¢.00

4103.00

400.00

390.00

380.00

370.00

360.00

350.00

/A
//-

__—

\

+—3 LED

- /

oV 12V 24V

—l—2LED
== 1LED

Output current vs. input voltage @L=22uH, lout=384mA

430.00

420.00

4103.00

400.00

390.00

380.00

370.00

=

=AY 12V 294V

—&—3 LED
—l—2LED
== 1LED

Output current vs. input voltage @L=68uH, Ioyr=384mA

800.00

795.00

790.00

785.00

780.00

775.00

77000

765.00

=

=AY 12V 24V

Output current vs. input voltage @L=22uH, Iour=769mA

2013/08/23

Page 12—26

—&—3 LED
—l—Z2LED
——1LED

Ver.

1.2



Preliminary

TTP933

795.00

790.00

785.00

780.00

775.00

770.00

7

=AY

12V

294V

=3 LED
——2LED
=ale—1LED

Output current vs. input voltage @L=68uH, Iour=769mA

1050.00

1040.00

1030.00

1020.00

1010.00

1000.00

990.00

980.00

9V

12V

24V

=3 LED
—ll—2LED
== 1LED

Output current vs. input voltage @L=22uH, lour=1000mA

1025.00
1020.00
1015.00
1010.00
1005.00
1000.00
995.00
990.00
985.00

980.00

=3 LED

=AY

12V

24V

—l—2LED
=ale—1LED

Output current vs. input voltage @L=68uH, Iour=1000mA

2013/08/23

Page 13—26

Ver.



Preliminary TTPI33

4. (@ )

430.00

420.00 //

410.00

200,00 / /‘- e
M —m—68uH

390.00

380.00

370.00 T T 1
=AY 12W 294V

Output current vs. input voltage @1-LED in cascaded, [oyr=384mA

425.00
420.00

415.00

/O
410.00 //
405.00
/ /'-
400.00 V S2uH
395.00 L
/ ——63uH

390.00
o

385.00

380.00

375.00

370.00 T T 1
9V 12v 24v

Output current vs. input voltage @2-LED in cascaded, [oyr=384mA

410.00

405.00 )

400.00

395.00 /

390.00 r’;// ——22uH

385.00
/ ——G3uH
380.00

375.00

370.00

365.00 T 1
12v 24V

Output current vs. input voltage @3-LED in cascaded, [oyr=384mA

2013/08/23 Page 14—26 Ver.



TTP933

Preliminary
5, LED (@ )
440,00
43C¢.00
420.00 .\\\
410.00 -\ —
400.00 —— 2 4N
‘—\\\k
390.00 —a \- ——12V
380.00 A9V
370.00
360.00
350.00 : : .

1LED

2LED 3LED

Output current vs. LED cascaded number @L=22uH, loy1=384mA

410.00

405.00

400.00

395.00

390.00

385.00

380.00

-— ——24V

1LED

ZLED 3LED

Output current vs. LED cascaded number @L=68uH, Ioyr=384mA

800.00

795.00

790.00

785.00

780.00

775.00

770.00

765.00

——24V
——12V

A——"‘/-’—‘ b OV

1LED

2LED 3LED

Output current vs. LED cascaded number @L=22uH, loy1=769mA

2013/08/23

Page 15—26

Ver.

1.2



Preliminary

TTP933

795.00

790.00 A

785.00 \

N —_—— 24V

., i —— 12V

/ AoV

780.00

775.00

770.00 T T 1
1LED Z2LED 3LED

Output current vs. LED cascaded number @L=68uH, loy1=769mA

6. LED (@ )

410.00

405.00 \

400.00 \
395 .00 _%-
390.00

\ —e—22uH
385.00 \ —@—68uH
320.00

375.00

370.00

365.00 T T 1
1 LED 2 LED 3LED

Output Current vs. LED Cascaded number @ VIN=12V, Ipu1=384mA

430.00

425.00 bl

420.00 \\\
415.00 \
410.00

.-— T e eautl
405.00 \ l—63uH
400.00 ——
395.00
390.00
385.00 T T 1
1LED 2 LED 3LED

Output Current vs. LED Cascaded number @VIN=24V, [oyr=384mA
2013/08/23 Page 16—26

Ver.

1.2



Preliminary
LED (@ )

1200.00

1000.00
800.00 A\‘

600.00 —22uH
== G8uH
400.00
— \-
200.00
0.00 . i |

1LED 2LED 3LED

Switching Frequency vs. LED Cascaded Number @ VIN=12V, [oyr=384mA

1600.00

1400.00
1200.00 /

1000.00 /

/ o—22uH

800.00 ‘/
400.00

200.00

0.00 T T 1
1LED 2LED 3LED

TTP933

Switching Frequency vs. LED Cascaded Number @VIN=24V, [oyr=384mA

1400.00
1200.00 _—
1000.00 /
800.00 /
/ ——22uH

600.00 /-/. —8—68uH
400.00

-

200.00

0.00

1 LED 2LED 3LED
Switching Frequency vs. LED Cascaded Number @VIN=30V, [oyr=384mA

2013/08/23 Page 17—26

Ver.

1.2



Preliminary
8.
Tek LR I.OOMSJES 176 A_;:qs ]
- |. }/QHYI -!_r ......... Y J||_- -_Il ......... “'H
. 4|
R 500V ChZ 100V 2500s Chi 730V
: 13 g 201
Dimming waveform(Vin=12V, Rgpn=0.27Q, 3-LED)
Tek moms.ff 100 Acgs
F

C1 Fre
224 .8336kHz
Low signal
amplitude

Chi Toov
200mVes

Switching waveform(Vin=12V, Rspn=0.27€2, 3-LED)

2013/08/23

M250us ChiZ

Page 18—26

7.6V 13 Aug 2010

16:32:00

TTP933

Ver.



Preliminary TTP933

RS
LED s VIN
RS

IOUTnom = 0.1/Rs [for Rs  0.1Q ]
Nominal ripple current is £15mV/Rs

1 RS
RS(Q) (mA)
0.1 1000
0.13 760
0.15 667
PWM DIM
0.5V DIM MOSFET LED
TTP933 DIM ON
/ LED
LED
LED
TTP933
RSEN DCR L1 RDS ON MOS LEDS VLED

Vin=VRrs+VLED+VL1+Vsw .
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/
0.5
Fsw=(1-D)/Torr, MmN
(D=Vout/Vin) Fsw=D/ToN,MIN
0.5

Fsw = 1-D / Torr min  D=Vout/Vin Fsw= D/ToN MIN

/
40kHz 1.0MHz
LED
LED LED
LED
LED PCB
LED
LED LED LED
LED 5 20
ESR ESR
4_TuF
IC
X7R X5R
Y5V
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L1

L1=(VIN-VOUT-VSEN-(Rds(ON)x louT))x D/( fswx AIL)

SW VIN

““ON>”/““OFF>~

Ton= LAI/(VIN-VLED — lavg (Rs+ 1L + Rsw ) )

Torr= LAI/(VLED + VD + lavg (Rs+1L) )

rL:

RS:

lavg: LED

Al: - { 0.3 x lavg}
VIN:

VLED LED

RSW

VD
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SO0T23-6 (TTP933-FAG)
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| | I ™
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(—I L 1
t!—!—!
SEATING PLAME —'—_:.:_:t

] A
0.4{ REF. !U.B5TTP.I

2101006

H,J
0.8540,15 |
1.26 WAX.

DETAIL "a"

T0252-5(TTP933-HE5)
‘3 D02

7, 0040,3

0.43+£0.10

0.60 REF.

DETAIL "A" {5=32:1}

et
R = =
—
 —
- -
[

2,00

2013/08/23

120t
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bl BASE METAL
4.30/0.40,/0.50

o
™
[= )
u?.aj_
o7
(=)
b

WITH PLATIN 0.30/0.50

el

0.0B/0.10/0.16

SECTION "B°—"R"

NOTES:
1.DIMENESIGN D1 & E1 DOES NOT INCLUDE
MCLD PROTRUSION.

2.COPLANARITY OF ALL LEADS SHALL BE
{BEFORE TEST; 0.1 MAX, FROM THE
SEATING PLANE. UNLESS OTHERWISE SRPECIFIED.
3.GEMERAL PHYSICAL ODUTLINE SPEC 1S REFER TD
TMC'S FINAL WISUAL INSPECTION SPEC UMWLESS
CTHERWISE SPECIFIED.
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MSOP8(TTP933-BM8)

L

El

sy isisisl

SERTING PLAWE

i

A2

Al

Preliminary

DETAIL A&

J !

TTP933

DIMENSION [N WM | DIMENSION IN INCH
SYMEOL 0 T NoW. | WX | WIN, | NOW. | NAX.
t 081 | 1.02 | 1.10 | 0,032 | 0.040 | 0.043
A | 0.05 0,15 | 0.002 0,006
#} 0.76 | 086 | 0.95 | 0.030 | 0.034 | 0.037
b 028 | 0.30 | 0.38 | 0.0 D.O1Z | D015
C 043 | 015 | 0,23 | 0.005 | 0.006 | 0.009
[H 290 | 300 | 310|014 0118 | Baz22
E 475 | 490 | 505 (0187 | 0193 | 0,199
E1 280 | 300 310 | 0,174 0118 | D22
e 0.65 BASIC 0,006 BASIC
L 040 | 0.5 | 0.70 | 0.016] 0.022 | 0.08
8 (¢ 36|07 ]6
JEBEC

+NOTES : DIMENSKIN " D * DOES NOT INCLUDE WOLD PROTRUSIDNS
OR GATE BJRRS.
WOLD PROTRUSIONS AND' GATE BURRS SHALL MOT EXCEED
0.008 INCH (015 MM} PER SIDE .
DIMENSKIN * E1 ° DOES NOT INCLUDE WOLD PROTRUSIONS
WOLD PROTRUSIONS SHALL NOT EXCEED 0.010 IMCH
{025 MM) PER SIDE .

A

L2 L

3

3

SOP8(TTP933-C08, TTP933-D08, TTP933-J08)

O.016TYP.

=l

0,030

E.P. VERSION ONLY

2013/08/23

001504

Page 24—26

SYMBOLS | MIN. MAX,
A 0.053 0.069
Al 0.004 0.010
A2 - 0.059
D 0.189 0.196
E 0.150 0.157
H 0,228 0,244
L 0.016 0.050
il 0 8

UNIT ¢ WCH
HOTES:

1JEDEC OUTUINE : MS=012 M / EPP. VERSION : N;"h

2.DIMENSIONS D" DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS MOLD FLASH, PROTRLISIONS
AND GATE BURRS SHALL MOT EXCEED .15mwn (,00Gin}

PER SICE

JOIMENSIONS "E” DOES NOT INCLVDE INTER-LEAD FLASH,
OR PROTRUSIONS. INTER-LEAD FLASH AND PROTRUSIONS
SHALL NOT EXCEED .25mm (.010in) PER SIDE.
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SOT89-5(TTP933-GG5)

TTP933

[ 1)
i) | A
—_—
[-%]
T
N — )
. ] b o -
— L= ]
el
Dimensions In Millimeaters Dimensions In Inches
Symbol ~
Mim Max
A 1400 1.600 0.0
b 0 330 0520 o
b1 G D 560 D
C 0350 D.440 D.i
ju] 4 400 4. 600 o (R
1 1400 1. 800 0. .
E 2 E00 2 600 0. .
E1 3 040 4 250 [l o,
= 1.500TYE
el 2 000 | 3100 D114 | 0.122
L 0000 | 1.100 D035 | ]
b e L2 f‘\
L
H T =
E E1
el i a"
A A2 A1
4 — r
f
DIM Millimeters Inches
Min. Max. Min. Max.
A - 1.00 0.0393
A1 0.01 0.10 0.0003 0.0039
A2 0.84 0.90 0.0330 0.0354
b 0.20 0.45 0.0118 0.0177
c 0.12 0.20 0.0047 0.0078
D 2.90 BSC 0.114 BSC
E 2.80 BSC 0.110 BSC
E1 1.60 BSC 0.062 BSC
e 0.95 BSC 0.0374 BSC
el 1.90 BSC 0.0748 BSC
L 0.30 | 0.50 0.0118 | 0.0196
L2 0.25 BSC 0.010 BSC
a® 4° | 12° 4° | 12°
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1.
TTP933-BM8, TTP933-C08, TTP933-D08, TTP933-EAS, TPP933-FA6
TTP933-GG5, TTP933-HES, TTP933-J05.

2.
TCP933
2013/03/05 : V1.0
2013/05/02 : V11
2013/08/23 : V1.2
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