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LED IC
TK11895AB6
1. DESCRIPTION
TK11895AB6 LED LED
PWM DC-DC IC
1.0Apgak
1.66><1.66mm, 9-bump
PWM LED
ON/OFF 2 LED
2.65-8.0V 2. FEATURES
PDA -
LED -
[ ] (2.65V to 8.0V)
EN IC OFF [ ] 2.0MHz
OFF Veg ] (MAX 1.0A)
] 90%
TK11895AB6 2.0MHz u
W 1.66>1.66mm, 9-bump
|
)
( )
3. APPLICATIONS
|
|
[ | LED
4. TYPICAL APPLICATION INFOMATION
APPLICATION CIRCUIT (2LEDs in Series)
L Cour White Efficiency vs. Input Voltage
i L& 100 R
SBD | — : Efficiency 77,,:,,,,:,,,:,,,,
ISW\ :: i ,GND~ I:'/VFB 90 |} —— :LED Hficiency : 3 :
L:3.3uH e R T
DE2812C Type % L e | — [ |
T { Vi J ooNTd (1 g TR o
V., T Cw e e - I R Lo
: Rey asH [ | | | |
u. l ----- P T % : "0 ' | ' Flash mode
{ EN } i {BArt  (lroreni] . " Iigp 2mA
RTINS NS M 680 F i On time: 100mSec
T ; i RoreH ,,i, ,i,,i,%,,,,:p, Duty: 10%
J)(L,I,CEA so L 4 L,
EN CONT 25 35 45 5.5
Input Voltage (V)
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5. PIN CONFIGURATION

II \‘ ’I \‘ I, \‘
) 1
I Al |} I A2 } { A3 |}
\\ ,l \\ ll \\ II
N 7 N L N L
- s e
SW GND Vig
ST, PamahlN Pl
/ \‘ 7 \‘ /. \\‘
7 1 '
) 1 1
{ Bl !} i B2 } { B3 |}
5 A '\ Y \ J
V \\N-._— \\ NNNN ’ I \\\__fll
IN CONT FLASH
e~ e o,
I" \\‘ 'I' \\‘ 'I' \\‘
) 1 1
LV Cly L c2p 1 C3
\ / AN v AN /7
e’ S’ e’
EN EAour ItoreH

(TOP VIEW)

Al

SW

A2

GND

A3

VF B

B1

VIN

B2

CONT

B3

IrLasH

Cl

EN

(ON/OFF)

C2

EAour

C3

Itorcu

. BLOCK DIAGRAM

vV, = C

T

CONT

Flash/Torch

Reference
Voltage

PWM Comp

Oscillator

L.

Open Circuit
Protection

+
Le
+

Output Driver
Control

Over Current
Detector

|

Error Amp
>

.

Control
Circuit

! SBD

C,

)

R

TORCH
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7. ABSOLUTE MAXIMUM RATINGS
Ta=25°C

Vin -0.3~ 15 \Y%
SW Vsw MaX 25 \Y%
EN VEn -0.3~ 15 \Y%
CONT Vcont -0.3~ 15 Vv
IrLasu VELasH -0.3~ Vi \4
Itorcn V1orcH -0.3~ Vi \4
EAour VEaouT -0.3~1.2 Vv
Vi VB -0.3~ Vv \%
Isw pEAK MAX 2.1 A

Pp 600 mWwW

Tstg -55~+150 °C

Top -30~ +85 °C

Vor 2.65~ 8.0 Vv

*Tay 25°C TK11895AB6 4.8mW/°C
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8. ELECTRICAL CHARACTERISTICS
Ta=+25°C SQC(Statistical
Quality Control) -30°C~+85°C
VIN:VEN:3V> TA:250C
MIN | TYP | MAX
| f 135 | 20 | 245 | MHz
LED (IrLasH , ItorcH )
IFLASH VFLASH - 490 - mV Flash I’IlOdC, VFBZI 0V
RFLASH:3 .9kQ
Flash LED ILED FLASH 75.7 82.2 88.7 mA *NOTE 1
Itorcn VrorcH - 510 - mV | Torch mode, Vgg=1.0V
Rroren=20kQ
Torch LED I epTORCH 16.0 17.4 18.8 mA *NOTE 2
Flash mod
1 Dyaxi 87 92 - % V;S:Or{}" ¢
Torch mod
2 Dyaxe 83 88 - % V‘F’;‘io{l;o ©
(CONT )
VconTHIGH 1.2 - 10 \Y%
Vcont,Low 0 - 0.3 \Y
Icontiv - 30 60 pA Veont=3V
(EN )
VENHIGH 1.2 - 10 \Y%
VEnLow 0 - 0.3 \Y%
IENFN 30 60 }.lA VEN:3V
SW )
Isw vt 1.0 1.5 2.0 A
Flash mode
1 VswsaTi - 0.20 0.40 \Y Iew=500mA
Torch mode
2 Vsw.sar2 - 0.12 0.30 A\ Isw=200mA
Isw.orr - 0.20 2.0 LA Vig=1V, Vgw=16.5V
LED
OVP Vovp 18.5 20.5 24.5 Vv *NOTE 3
(Vin )
Vinzow 220 | 245 | 2.65 v
Flash mod
1 Ty ont 4.6 6.9 9.2 mA V:j:lr{;o ©
Torch mod
2 Tnon 3.8 6.2 8.6 mA V‘F’;‘il{?" ©
IIN,OFF - 0.01 1.0 IJA VENZOV
GC3-0001 Page 5
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TK11895AB6

NOTE 1: Flash LED (ILED, FLASH)

320
Flash LED IrLasu Repasu I ep pLasn(mA)

NOTE 2: Torch LED (ILED, TORCH)

= +4.0
Rppasu(kQ)+0.19

320
Torch LED I R 1 A) = +1.6
TORCH TORCH LED,TORCH (mA) Roonen (k) +0.19
NOTE 3: 9-2. 2
EN CONT Mode

0 (1) Shutdown mode

1 0 Torch mode

1 1 Flash mode

*0: Low (VEN5 VCONTS0'3V)’ 1: ngh (VEN5 VcoNT21 ZV)

GC3-0001
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9. TEST CIRCUIT

9-1. 1

-

e O S
I I GND | A2 'I
ley )

B2 | CONT

FLASH

—>
ICONT
c2 EAOUT ITOF&CH c3
I VrorcH
v R

h
9-2. 2
L
{0
SBD
sw | a1 >F
J_ _L Bl [ Viy jl_: %Vovp
'I I GND | A2 1
C1 EN
VFB A3
B2 | CONT
_i__ leiasH | B3 _l
§RFLASH
»
_I__ c2 EAqur ltoren | C3 g
RTORCH
} 1
L: 3.3uH (TOKO DE2812C Type)

SBD: MA21D3400L (Panasonic)
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10. TYPICAL CHARACTERISTICS

B Quiescent Current 1 vs. Input Voltage B Quiescent Current 2 vs. Input Voltage
Flash mode, Veg=1.0V Torch mode, Vipg=1.0V
10 10
9 | Ty=-30°C L — 9 |
~ 8 F —_ 8 | | —
< <
E 71 /? E 71 I
g 6 i /\ 2 6 i \
g 5t T, =+85°C g 5 F \
S 4| Ty=+25°C S 4|
2 g T\=+25°C
% 3t g 30
2 2 z 2
o
1} < 0}
0 0
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Input Voltage (V) Input Voltage (V)
B Shutdown Current vs. Input Voltage B Maximum Duty vs. Temperature
VEN:VCONTZOV VIN:3 .OV,VFB, ISW: 10mA
10 100
9 | Flash mode
8 90 | /’:’-/
<j_ 7 F & Torch mode
2 6 > 80 |
9] =
5 s | A
S o4l E 70 |
z E
S 3 TA=+85°C g
2 521 TA=-30°C = 60
175 T\=+25°C
H N
0 50
0 1 2 3 4 5 6 7 8 9 10 40 =20 0 20 40 60 80 100
Input Voltage (V) Temperature (°C)
B Frequency vs. Input Voltage B Frequency vs. Temperature
Ta=+25°C Vin=3.0V
2.6 2.6
24 | 24 |
22 22 |
‘\
~ 20 | ~ 2.0 ——
S 1.8 S 1.8
? 1.6 | ? 16 |
g 14 | S 14 |
g g
E 12 & 12 |
1.0 | 10 F
0.8 0.8 |
0.6 0.6
0O 1 2 3 4 5 6 7 8 9 10 -40 -20 0 20 40 60 80 100
Input Voltage (V) Temperature (°C)
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B Switch Current Limit vs. Temperature B Switch Leakage Current vs. Switch Voltage
VIN:3.0V VIN: 30V, VFB:1 0V
2.0 500
18 450 |
L6 < 400 |
” 3
= 14 Z 350 |
g 12 = E 300
3 f%
5 Lo | 5 250 |
5 08 | < 200 |
j=3
© <
< 06 f 9 150 |
T 04| S w0 f
02 | Z s |
0.0 0
-40 20 0 20 40 60 80 100 0 2 4 6 8 1012 14 16 18 20 22 24
Temperature (°C) Switch Voltage (V)
B Switch Current vs. Switch Saturation Voltage W Open-Circuit Voltage vs. Input Voltage
Flash mode, ViN=3.0V Vin=3.0V
1000 30
/
900 /{(/ / s |
800 Ty=-30°C 2% }
< 700 e 24
é Ty=+25°C 5 Ty=+25°C
= 600 | £ 2} Ty=30C N
=) = 0, o
2 500 | Tamr8yc > 20
= = TA=+85°C
O 400 | g 18 !
< = g
};.’ 300 | QI) 16 |——— (External condition) ]
z & L=3.3uF (TOKO DE2812C Type)
£ 200 2 14t SBD : MA21D3400L(Panasonic)
o Ci=4.7yF
100 | 12 F Cour=2.0uF
0 ]0 L | L
0 100 200 300 400 0 1 2 3 4 5 6 7 8 910
Switch Saturation Voltage (mV) Input Voltage (V)
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11. PIN DESCRIPTION
No. Symbol Internal Equivalent Circuit Description
Al SW Vi
(A1) -
= LED Vovp
20-5VTYP
x A
= = >1_r\_
F—O o
=
l
P
A2 GND _
A3 VFB VIN VFB ,GND
LED
LED CONT 0.3V
ITORCH GND I{TORCH
CONT 1.2V
IFLASH GND
@ RrrasH
&
[
=
l
h
Bl Vin _
B2 CONT Vin CONT 0.3V
ITorcH GND RTORCH
LED
) ® CONT 12V
IFLASH GND
—W—"T— RrLasu LED
a CONT GND 200kQ
200k +—W—K ’
()
=
IJ7 7
200k
GC3-0001 Page 10
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No. Symbol Internal Equivalent Circuit Description
B3 IFLASH Vi LED IrLASH
LJ J CONT 1.2V IFLASH
&) T T GND RELasH LED
: | ‘ 320
1 A) = 4.0
! LED.FLAsH (MA) Ry asy (KQ)+0.19 +
R =3.9kQ
@ ) Rerasu -
J: ILED,FLASH(mA) = m +4.0= 82.2mATYP
Cl1 EN \%
200k EN 1.2V
IC EN 0.3V
IC IC
: 200kQ
=
is
200k
C2 EAout Vv
8
£ *
+ N £ 2
150Q :
MWy
= 8 9
C3 ITORCH VIN LED ITorcH
LJ J CONT 0.3V ItorcH
&) T T GND Rroren LED
: | < 320
1 A) = 1.6
! LED,TorRcH (MA) Rropen (KQ2) +0.19 +
) RTORCszokQ
I mA)=—20 | 6=174mA
I LED,TORCH 20(kQ) N 0 19 . - TYP

GC3-0001
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12. CIRCUIT DESCRIPTION
12-1. PWM Comparator
1 3
ArEnI;?;er Oscillator
Pin A3 Oo———- PWM
(Veg) * Comparator
FB- _ +
(Idle period setting voltage) I Cgr(')r;r;t %e:tse +
PWM
Idle Period
Setting Voltage
PWM
( ) : : o
TK11895AB6 Fig. 1: Internal equivalent circuit of PWM Comparator
92%ryp

88%ryp

Idle Period Setting Voltage —»

/

OsC —b/

/ /
/ /
wiemon — L LU U UUULL
swreeaer — | || L] L] LU L L

SW. Tr Collector Current —» WMM
—>

0mA

Error Amp. Out (Pin C2) —*

Inductor Current

Fig. 2: Timing Diagram of PWM Comparator

GC3-0001 Page 12



R ]:--} = TK11895AB6
12-2. Error Amplifier 12-4. CONT
DC-DC EN 1.2V IC
PWM CONT 0.3V
ITorcH GND Rrorcu
VEa LED
IC DC-DC CONT 1.2V
C2 TFLASH GND RrLasu
(EAour)-GND LED
CONT ,GND 200kQ
LED LED Iiep LED Vg
ILED ITorcH
IrLASH -GND (Rrorch, Table 1: Control Input
Rrrasn) (Fig 3 ) EN CONT Mode
0
Vour 0 | Shutdown mode
1 0 Torch mode
V, =n-V.+V 1
our =1 Vp T Vrs 1 1 1 Flash mode

Ve :LED Vg *0: Low (Ven, Veont=0.3V), 1: High (Ven, Veont=1.2V)
n: LED
12-5. EN, CONT
TK11895AB6
VOUT
White EN
LED
| Cea CEA:O. 1 HF
Iigp Vrs TA—‘ Error Amp SmSec
il
B CONT
RFLASH
Fig 4 EN, CONT
Control
O CONT rBzT Circluit
Flash/Torch Ll—l oRCH
EN
Fig 3: Setting constant current through LED CONT
12-3. EN
EN 1.2V TK11895AB6 Lo i loa;‘e‘
EN 0.3V Torch mode
P —Pp
IC <
Shutdown mode
1pA EN (5mSec)
200kQ EN
Fig 4: Timing Diagram of EN, CONT Pin signal
EN Vin 10V

GC3-0001
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12-6. Current Regulator 12-8. Open-Circuit Protection
TK11895AB6 Vgg GND TK11895AB6 (OVP) SW
LED
LED
LED CONT 0.3V
ITorcH GND RTORCH LED
CONT 1.2V Vovp 205VTYP(L:33HH )
TFLASH GND RrLasH
Table 2
VFB Flg 5
Vg
Table 2: LED current Setting
Mode LED Current Setting
320
I A) = 1.6
Torch mode LED, TorCH (MA) Roronen (k) + 0.19 +
I (mA) = 320 +4.0
Flash mode LED,FLASH = R nan (k4010
200
180 |
160 |
;é\ 140 | /
= 120
Z /
g 100 //
63 80
8 60 |
—
40 |
20 | /
0

0 100 200 300 400 500 600 700 800
VFB pin Voltage (mV)

Fig 5: LED Current vs. Vgg pin voltage

12-7. Operating supply voltage range

TK11895AB6 2.45V (
VinLow) IC
2.65V 8.0V

GC3-0001
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13. APPLICATION INFOMATION

13-1. Example application condition

LED : 82.2mA (On time: 100mSec, Duty: 10%)
LED : 17.4mA
V[N:2.7V~4.5V

13-2. Recommended application circuit

PWM Comp

—

v ,

" T

O Detector

M Output Driver t 1
’: Control

Over Current

T

Cea

Flash/Torch

Wa
;
IH ASH
L

R,

FLASH

TORCH
Rerorcn

! SBD

C

)

13-3. Recommended components

L:3.3uH (TOKO DE2812C Type)

D: MA22D28 (Panasonic 1.5A, 30V)

Cm: 4.7uF/6V (KYOCERA CM105X5R475M06A)

Cour: 1.0uF/25V 2 parallel (KYOCERA CT21X5R105K25A)
CEAZ 0.1 }lF

Rrrasu: 3.9kQ (LED Current: 82.2mA)

Rroren: 20kQ (LED Current: 17.4mA)

GC3-0001
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Efficiency vs. Input Voltage

m Torch Mode: LED Current 17.4mA

5.5
Page 16

4.5

Input Voltage (V)

3.5

100

2.5

GC3-0001
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| | < =
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I I
\\\\\\\\\\\\\\\\ DR B S _
| I
\\\\\\\\\\\\\\\\ [ B
| I i
| I I
e ity By [l el e
I I I
- -t - ——— 1= = Il [
I I I
Il Il Il
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
Il Il Il Il Il
o o o o o
(o] [ee] N~ (] o
(%) Aouaroy3
h ;
\\\\\\\\\\\\\\\\ S > -
| 5
\\\\\\\\\\\\\\\\ I Q
| M m
\\\\\\\\\\\\\\\\ o (0] m -
= A
“““““““““““““““““ - —
m

VIN 'IIN

VLED ) ILED %100
'IIN

v

Efficiency vs. Input Voltage

VOUT ) ILED

2 SR A

13-4. Efficiency in recommended circuit (2LEDs in Series)
m Flash Mode: LED Current 82.2mA

e LED Efficiency
o Efficiency

55

4.5

Input Voltage (V)

35

50

o o o o o
m [e)} [ee] N~ (e}
(%) Aousioy3

25
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14. PACKAGE DESCRIPTION

9-bump : FC-9

Mark

Al Pin Mark
(¢0.23)

9- ¢0.3010.05@@|

CAVRY

»
»

1.66+0.03

<&
<

<&
<

_ _65@{:9_
OO0
OO

<&

»

0.23+0.05

1.66+0.03

<
<

N Wl

=

[ 0.5 ]

l¢

Reference Mount Pad

GC3-0001
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15. NOTES 16. OFFICES
|
| |
P 350-2281
TEL: 049-279-1655
FAX: 049-279-1861
[ |
350-2281
( ]
TEL: 049-279-1661
FAX: 049-279-1861
[ ]
| |
[ |
2008 1
A N
A #*_=X=xt
Semiconductor Division
m  YOUR DISTRIBUTOR( ) )
(ODS)
[ |
\_ _J
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