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hite LED driver IC
HfLED K54 /8IC

TK11851LTL-G
(SOT23L-8)

DESCRIPTION

The TK11851LTL-G is a pulse skipping step-up DC-DC
converter IC designed for White LED driver applications with
the following built in: a very high current switching transistor
(400 mA peak), an inductor current limit detector, a low
voltage reference (Vref = 0.515 V), a high speed oscillator,
an error comparator, a zener diode for open-circuit protection
and an on/off control. The IC works with a very wide
operating supply range (2.3 V to 10 V) and the adjustable
output voltage can be set as high as 20 V. The device is in
the ON state when the En pin is pulled to a high level. Using
the very small TK11851LTL-G and a few external
components, battery powered systems with LCD displays,
such as digital cameras and cellular phones, can be
effectively backlit with white LEDs. The white LEDs are
connected in series and driven at a constant current,
resulting in uniform brightness and high efficiency. This IC
has an adjustable oscillator, which allows the designer to set
the operating frequency by an external capacitor with the
output controlled by pulse skipping. The reference voltage is
a very low 0.515 V, achieving high efficiency operation with
the constant current output. A small coil can be used
because the inductor current limit detector circuit limits the
peak current (caused by an input voltage increase or the
inrush current at start-up) that flows through the coil. The ON
/IOFF control is built-in and the circuit current can be
decreased when the En pin is low (shutdown mode). The
white LEDs can be dimmed by applying a PWM signal to the
En (ON / OFF control) pin. With this method, the white LED
brightness is still controlled by constant current, resulting in
constant chromaticity.

The built-in zener diode can be used for open-circuit
protection in case the output load is disconnected, such as
the string of LEDs opened. The internal zener diode reduces
the external component count.

The TK11851LTL-G can also be used in other applications
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The TK11851LTL-G is available in the SOT23L-8 surface AIHET Y,
mount package.
FEATURES
B Very high speed adjustable OSC (800kHz max) B S AHIREKRE 800kHz
B Very wide operating voltage range (2.3 to 10V) B EFEEEF 2.3t0 10V
® Low loss detector (low reference voltage: V,,=0.515V) B EEFE(Vref=0.515V)HME < R IEERA/NE LN
B Operates with TOKO d31fu, D31FB miniature coil B /PRI A )LERTRTRE

(current limited by inductor current sensor)
B Internal switching transistor
B Open-circuit protection (OVP)
W Active high on / off control
B Available intensity control using en pin with PWM signal
H | ow component count
B Very small SOT23L-8 surface mount package
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ABSOLUTE MAXIMUM RATINGS
Parameter JEHSymbol §8&Rating & |Unit BfI Remarks e
Operating voltage range N EEE Vop 2.3t0 10 \%
Operating temperature range HEBE Top -30 to +85 °C
Power dissipation HEHEEEN Po 400 mW  *Board mounted EHiRELERE
Operating frequency range B 1 Bl I 2Rt lisz 800 kHz
ELECTRICAL CHARCTERISTICS
V;,=3V, Is=Open, Ext=0pen, V,,=Open, V,=GND, C,=300pF, V. =V,,, T,=25°C unless otherwise specified
-_ Value . " ”
Parameter IEHSymbol 585 MIN. | TYP. | MAX. Unit Bi{i Conditions &4
Oscillator section (C, pin) k&R (C,4HF)
C, charging current CXE@E%Eﬁ leha 16 22 30 pA Vg, =0.1V, V=1V
C, discharging current CHEBEER lgis 35 49 65 pA Vg =1.0V, V=1V
Charge and discharge current ratio FEREEFRE i/l 2.2
C, threshold voltage + - _
CANARL YL Tl REE Ve, High 810 860 910 mV Vex at lgng=0UA, V=1V
C, threshold voltage - _ _
C,O—ZL v gl REE Vs Low 260 300 340 mV Ve, at 14 =0uA, V=1V
C, oscillation voltage C,EEIRIE  Vosc 520 | 560 | 600 MV (Vey tign )" (Ve Low )
Current limiting comparator section (Is pin) ZFAR &R 2 /A\L—2 8 (IsifF)
Inductor current limit A2B) BBREIBME Iy 220 | 260 | 300 mA  |Note 1
Pin 1-2 total resistance ~ 1-2E VR k— 42 JL#EH  R... | 380 | 440 | 500 @ mQ g"n%a;‘r:ezd ERiEs [ 4
Internal effective resistance for inductor current
limit sense R 300 mQ Note 2, Note 3
A4 V&Y 2 ERHIBRRHARNEESE
Output switch section (Ext pin) HARA v FE (ExtifiF)
Output transistor saturation voltage _ _
Ay FRMEE Vs 02 | 04 Vo NVe=0V, 1, =200mA
Output transistor off leak current _ _
ZAYFATY—5 %/ﬂ low. o 0.01 2 pA V=1V, V=20V
Feedback comparator section (Vfb pin) 74— k/Sv o a2 /\L—2 88 (VibiiF)
Reference voltage E_E'EEJH Vot 0.495 | 0.515 | 0.535 \Y
\Vfb pin output current nA 71%% lipin -2 -0.3 pA  Vp=0.4V
Shutdown section (En pin) <4 v &™) U8 (EnimF)
En input voltage + ENAANAERE Ve hign 1.2 20 \% On mode
En input voltage - EnANTB—EE  Veniow 0.3 \Y Shutdown mode
En pin input bias current NATRAER lenin 25 40 pA  |Vg,=3V
Open-circuit protection section (Vovp pin) #— 7 {R&ER (VovpiiF)
Open-circuit voltage A—TUBE Vo | 17 | 185] 20 | VvV  [,=0.5mA
Vin section (Vin pin) EIREEER (VinikiF)
Low voltage stop BAAELEERE Vi o 1.7 | 20 | 23 \Y
High voltage outputstop @ AN HABLEER Vi b 115 | 135 | 145 \Y
Shutdown supply current &% v T EEER oo 0.01 1 pA V=03V
Quiescent supply current BUABEEEER o 1 1.5 2 mA  |V,=1V

Note 1 I, The value of current source I, (DC measurement) when the switching operation is stopped by the Is comparator.
lLIMIT . X'f VT \JO“E.‘”,F,J“IS: ‘//\° '/_9 H:Iljjl:ct 2 'C{-.,E:JJ: L/T: t ga)%iﬁ IL a)ﬁﬁo
Note 2 R Guaranteed by the design equation:

R..: BEHREE, MEXEROBY .,
o -3y,
I = ——30—
RSC

Note 3

(Excessive current passes through R, Schottky Diode and Coil)
TTVr—2a v ETHANY a—FEREBE. R, [S(ANBRENSIS N, F4F—FEBELT)3a— +ER

A, BETIUREAHYETITOTITFET S,

Do not connect the output circuit to ground directly, the R, might be damaged.
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BLOCK DIAGRAM

TK11851L
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2 | c 7
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4 v v 5
3 W-LED DRIVER APPLICATION
W Designed Performance TK11851L
Parameter Value _ 1 8
Input Voltage V=2.7 t0 6.5V © . l L ) Vi & 7 onfot
Output Current |, ep=15mMA 10F i Is Cx o Leaor
Oscillation Frequency  |300kHz 7:|/:r . e, GND P
Inductor Peak Current [280mA D 4|, v |3
Coil (TOKO) Type D31FB 984FB-220M o i
VLED—> lep
Dt DHDH——
cmiz.zuF é é é
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