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PIN DESCRIPTION

SOP-14

e

VA VCC |20
CCH FB 19
CcCL VSEN (18
CcCD PHO (17
PWM NC |16
NC SWO |15
VG COM |14

PIN NO. NAME FUNCTION
1 VD 3.3V low drop out voltage
2 CCH Constant current high limit voltage
3 CCL Constant current low limit voltage
4 cco LED current cut-off voltage
5 PWM (PWM input pin
6 N/C No connection
7 GND Ground
8 coM PWM pulse filter pin
9 SWO (Open drain output of the comparator for LED current cut-off function
10 N/C No connection
11 PHO Open drain output of the two internal operational amplifier for photo coupler
12 VSEN [Current sense pin
13 FB Voltage sense pin
14 VvCC Power supply pin
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FUNCTION BLOCK DIAGRAM

veec O— Bias BG o |—O wb
Function Description
« CC/CV Controller
vseN () + * PWM / Linear Dimming
ccv e LED Current Cut-Off Function
ceH | 200mv) [ e High Accuracy Internal
E;L) Dim —Q) swo Reference Voltage
L_jl e Built-in3.3VLDO
PWM
FB I ) PHO
GND W ——
(2.5/1.2)
£\
\J
com
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PIN DETAIL DESCRIPTION — PWM PIN & COM PIN

PWM Duty Change to DC Level

Level Shifter

PWM &
Filter
Duty
100%~0%

l COM

3.2V~0V
L
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PIN DETAIL DESCRIPTION - CCH / CCL / CCD

CCH =» Constant current high limit voltage

CCL =» Constant current low limit voltage

CCO =» LED Current Cut Off Voltage

SWO = Open drain output of the comparator for LED current cut-off function

For VSENSE Reference Voltage

COM > CCH =» VSENSE Reference Voltage = CCH / 16
CCH = COM = CCL =» VSENSE Reference Voltage = COM / 16
CCL > CoOM =» VSENSE Reference Voltage = CCL/ 16

For FB Reference Voltage
COM & CCH > CCO => FB Reference Voltage = 2.5V
COM or CCH < CCO =» FB Reference Voltage = 1.2V
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SWO FUNCTION @ LINEAR DIMMING

COM & CCH > CCO =>» SWO Pull High
COM or CCH < CCO = SWO Pull Low

CH1=>Vout CH2=>»SWO CH3=>PWM CH4=>»|out

[@200ns -600.00ns = OStew @ 4 a4 [@200ns 600.00ns = OSte @ 4 4
T ——— J o
1 RS |
T ; T
, 1
A 3
4
Edee + @&  IOC 6. 40V Edee ~ @&® DG 6. 40V

= 20.0¥ BW\. 10.0V BW B:55.00¥SBH4:20. OnY BW M:1. 00VY

DC1MQ ‘- DC1HQ CH3 x CH4
ofs 20. 0¥jpfs 0. 00V ofs  —60. OnV|Enp ty

1: 20.0¥ '_‘: 100V BW S 500V BH 4:20. OnY BY M:1. 00V

DC1HQ CH3 x CH4
ofs 60, OmVEmpty

CCO = 150mV (about 4.5%) CCO = 150mV (about 4.5%)
PWM = 10% = 0% PWM = 0% = 10%

CCH = VD (3.3V) CCH = VD (3.3V)
SWO=H=>L SWO=L=> H
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SWO FUNCTION @ LINEAR DIMMING

COM & CCH > CCO =» SWO Pull High
COM or CCH < CCO =» SWO Pull Low

CH1=>Vout CH2=>»SWO CH3=>CCH

[@200ns -600. 00ns OStop 3 3 [200ns -600. 00ms Oston 4/ 4

6. 40V

DG

CCO =150mV CCO =150mV

PWM = VD (3.3V) PWM = VD (3.3V)
CCH =200mV = OmV CCH =0mV = 200mV
SWO=H=>L SWO=L=>H
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LED OPEN TEST

CH1=>»Vout CH2=>»SWO

Edge _L DG 72. OmV
:: 10 OV BYW 352 00V HE - d: 200m\|' BY M:1. 00WV

DC1HQ CHI x CH4
ofs —-600mYEmp ty

1: 20.0¥

DCTHQ
ofs 20. 0V fs 0. 00V

PWM Duty = 100%
LED Open
lout = 200mA = OmA

T e

CH3=>PWM CH4=>lout

|

Edge _L DG 7. 20mV
= 20.0¥ BW 2: 10.0v BW 35 2700V HE 4:20. OmV BW M:1. 00VY

DC MG DCTHR DCTHO CH3 = CH4
ofs 20. 0Mofs 0. 00Y ofs -60. OnV[Empty

WM Duty = 10%
LED Open
lout = 200mA = OmA
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APPLICATION CIRCUIT DIAGRAM - PWM DIM

MCU

Primary Side | Secondary Side
I VLED .
Flyback or LLC or ... }H{ vee
Photo coupler
7'}7' - & Forspecialg *
~ function
& «
7;7- Photo — =
coupler
[ _
{ L
VCC FB VSEN PHO SWO COM I
3.3VLDO VD CCH CCL CCO PWM GND| Pwm
For Dimming
i ey
[CH/CCL/cco CCH CCL cco
Level Level Level Level
or or or I—
: VD GND GND PWM Input
Duty 0%~100%

Sh




PWM DIMMING CURVE - EXAMPLE 1

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM

VD CCH CCL CCO PWM GND

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100%

PWM
Dimming

A : l
CCH=VD CCO=GND I—
=3.3V =0V
A
CCL=GND
=0V

LED Dimming

0 100 >
0 3.2
Sh

PWM Duty (%)
COoM (V)



PWM DIMMING CURVE - EXAMPLE 2

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM

VD CCH CCL CCO PWM GND

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100%

PWM
Dimming

20mV / 10%

A : l
CCH=VD CCO=GND I—
=3.3V =0V
A
CCL
=3.2V x 10%

LED Dimming

coectocccccccccccccnsccccccccnae

coccccdecccheccccccccccccccccccccccccalaa

0 100 >
0 3.2
¢CL = 3.2V x 90%

PWM Duty (%)
COM (V)



PWM DIMMING CURVE - EXAMPLE 3

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100% |

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM . .
LED Dimming

VD CCH CCL CCO PWM GND

J__ PWM
| - Dimming
AN AN

ceccccscccccccccscccnscccnscccnscadee

Peccccccccccccccccccscccncccane

CCH=VD cco
=3.3V A =3.2V x 3% 6mV /3% |r--------ccccccccccccccaaa-- -y
CCL=GND 0: 100 PWM Duty (%)
=0V 0: 3.2 COM (V)
CCO =3.2V x 3%




PWM DIMMING CURVE - EXAMPLE 4

VSEN Reference Voltage / LED Current Ratio
A

CCH / CCL / CCO Setting 200mV /100% [eagrasearanransarenrns T

180MV / 90% [A-=-t-coecmcccaccaaanns

VCC FB VSEN PHO SWO COM . .
LED Dimming

VD CCH CCL CCO PWM GND

J__ PWM
| - Dimming
AN N

recccstccccccccccccccccccccahaaas

CCH cco I— 20mV / 10% |qp=>*---------ccccccccc--- beceso-
=3.2V x 90% =3.2V x 3% '
n k : >
cCL 0 100 PWM Duty (%)
=3.2V x 10% 0 v 3.2 COM (V)

CCL = 3.2V x 90% CCH =3.2V x 90%

CCO=3.2Vx3%

: - g




PWM DIMMING CURVE — REAL DESIGN 1

CCH / CCL / CCO Setting

VCC

VD

FB VSEN PHO SWO COM

CCH CCL CCO PWM GND

[ l S
=

CCO=GND
=0V

CCL=GND
=0V

PWM Dimming Frequency = 1KHz

T

200

160

ILED (mA)
[y
B o0 N
o o o

o

/

/

/

/

20

40 60
PWM Duty(%)

80 100

Ceved TAIWAN
hi»] SEMICONDUCTOR




PWM DIMMING CURVE — REAL DESIGN 2

CCH / CCL / CCO Setting

200

VCC FB VSEN PHO SWO COM /

<
E 120 /
[a]
VD CCH CCL CCO PWM GND w 80 /
J__ PWM 40
| ~  Dimming _”_/
A R 0
CCH Ccco
Sy Gy 0 20 40 60 80 100
CCL PWM Duty(%)
=300mV

PWM Dimming Frequency = 1KHz
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APPLICATION CIRCUIT DIAGRAM - LINEAR DIM

Primary Side | Secondary Side
) VLED
P
Flyback or LLC or ... }i{ vee
Photo coupler
7'}7' j?- & For specialg *

function

\ |

Photo = T
coupler

(d=

—] <

VCC FB VSEN PHO SWO COM I

3.3VLDO VD CCH CCL CCO PWM GND| Linear
For Dimming
MCU/ <(_ * * * J?-
ccL/cco CCL CCO VD
Level Level Level MCU
GND_GND or
VR
Analog Input
3.2V~0V

Sh




LINEAR DIMMING CURVE - EXAMPLE 1

Linear
Dimming
3.2v~0V

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM

VD CCH CCL CCO PWM GND

lkJ,-

—_— VD=3.3V
CCO=GND
=0V
N
CCL=GND
=0V

200mV / 100%

VSEN Reference Voltage / LED Current Ratio
A

LED Dimming

A

3.2

> CCH(V)
Linear Dimming



LINEAR DIMMING CURVE - EXAMPLE 2

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100% }---

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM . .
LED Dimming

VD CCH CCL CCO PWM GND

lkJ,-

Linear

D- . —— VD=3.3V
imming
3.2V~0V CCO=GND 20mV / 10% [—--=--c=cccccccccccconcn-s .
A =ov HIEG
cCL 0 3.2 CCH (V)
=3.2V x 10% Linear Dimming

coccccdecccheccccccccccccccccccccccsccadaa

CCL = 3.2V x 90%

A

T




LINEAR DIMMING CURVE - EXAMPLE 3

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100% }

CCH / CCL / CCO Setting

VCC FB VSEN PHO SWO COM . .
LED Dimming

VD CCH CCL CCO PWM GND

lkJ,-

Linear
Dimming -
3.2v~0V cco
=3.2V x 3% 6mV /3% |¢f---------ccccccccccccaaaa--

CCL=GND 0
=0V

VD=3.3V

X R R EREE R EE R YRR RN XXX

CCH (V)
Linear Dimming

Oeccces

CO=3.2Vx3%

A




LINEAR DIMMING CURVE - EXAMPLE 4

VSEN Reference Voltage / LED Current Ratio
A

200mV / 100% ft--

CCH / CCL / CCO Setting
180mV / 90%

VCC FB VSEN PHO SWO COM LED Dimming

VD CCH CCL CCO PWM GND

lkJ,-

Linear
Dimming -
3.2v~0V cco
=3.2V x 3%

| 2
ccL 0
=3.2V x 10%

VD=3.3V

20mV / 10%

> CCH (V)
Linear Dimming

cocccccdeccchecccccccccccccccccccccccadas

CCL = 3.2V x 90%

CCO=3.2Vx 3%

A

T




LINEAR DIMMING CURVE - REAL DESIGN 1

CCH / CCL / CCO Setting 200

VCC FB VSEN PHO SWO COM =z /
120
S /
S 80
VD CCH CCL CCO PWM GND = /
40

Linear

lkJ,-

— VD=3.3V 0
Dimming
3.2V~0V CCO=GND 0 0.5 1 1.5 2 2.5 3
A =0V CCH Linear Dimming (V)
CCL=GND
=0V

Linear Dimming Voltage = 3.2V~0V
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LINEAR DIMMING CURVE - REAL DESIGN 1

CCH / CCL / CCO Setting 200 /
160

VCC FB VSEN PHO SWO COM /
120 /

80

VD CCH CCL CCO PWM GND /_/
40

ILED (mA)

11 ,
Linear | lvo=3.3v 0

Dimmi A

3{rznvn:g]\/g cco 0 0.5 1 1.5 2 2.5 3

=507mV CCH Linear Dimming (V)

CCL
=1030mV

Linear Dimming Voltage = 3.2V~0V
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THANK YOU

Taiwan Semiconductor Co., Ltd.

Headquarters

Address: 11F. No. 25 Sec. 3, Beishin Rd, Shindian District, New Taipei City, Taiwan R.O.C.
Telephone: +886-2-8913-1788

E-mail: marketing@mail.ts.com.tw

Website: www.taiwansemi.com
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