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IW3689 Control chip Introduction

* Single-stage dimmable control chip, SOIC-8 packages using

* Support for buck-boost (non-isolated scheme) or flyback topology (Isolation Scheme)

* Support the dimmer, the leading edge, trailing edge dimmer operation (triac dimmer / ELV dimmers)

* No high power factor (PF> 0.9) and dimmer low THD (<20%)

® Most dimmers may support a wide dimming range 1% to 100%

typical application

* 100V, 120V or 230V AC mains input, compatible with conventional household dimmer

* 25W of LED bulbs or lamps (100W incandescent equivalent). Applications such as candle lamp, GU10, PAR lamp, BR
light, R light, bulb lights,

% For output power above 12W designs, care should be taken to verify the thermal and reliability constrains on the IC. IC temperature
below 120 ° C is recommended for proper IC operation.
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based on iW3689 Dimming led Drive scheme

., I

g Using a high voltage power source level control MOS Tube, the internal implementation of more than one use, "‘1 KI‘_\EDJF
l.e., switching power supply, bleeder as well as Vcc A charge sharing. Peripheral circuits are ¢ .-g g - l
simplified and reduced BOM . : -

g No need 12V Driving high voltage power MOS A gate . A lower +—

Vce Voltage ( 5V) . Advantages include increased speed and less power Veb vd
Vcc Capacitors (ceramic capacitors may be used). I ‘
& & LED voltage &

q Precise and flexible bleeder Current Control . Bleeder Current no longer — inductar reset sense
Input voltage is limited: i.e., input can be provided a high voltage low bleeder = — F&' ._E
Current, low input voltage can also be achieved very low bleeder 9 E —

MMM M— E g bl._r
. el S
impedance . Vin 2% ! digital
Ay
g MOS Open time of the main portion of the inductor to be charged multiplexing washed Vee
Current S
Vcc . Bleeder Current may overshoot Vec . IC Power supply is no longer dependent on the 5858
auxiliary winding . Koare PGHD ee

g Using differential input signals on both sides of the main inductor Reconstruction led Voltage information

A main inductor and the discharge timing. You do not need attached to the auxiliary

winding Obtain this information .

No special bleeder or start-up circuit ,and also Without auxiliary winding , A peripheral circuit can be simplified, requires only

one high voltage power MOS, using very inexpensive single-winding inductor.
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From the machine

1. AC Input is open

2. High-voltage power MOS The gate voltage of the tube RC A charging circuit and is finally clamped

To zener Tube voltage ( 16V) ; And when the gate voltage higher than a certain, Due to
the low potential source, the high voltage power MOS The tube is opened.
3. Using the internal chip enable circuit power MOS Tube filling Vcc , To charge
5V After the chip logic is activated, and immediately stops to continue to Vcc Charge.
4. Chip checks for over-temperature situation, if it is the next stop. and
Vcce Will slowly down until the chip voltage shutdown, then restart.
5. enter " Dimmer learning " Phase, which checks to see if the chip dimming
, A leading edge or after cutting, how much the phase angle.
6. Depending on the situation (no dimmer, or cut after the leading edge), different

Control mode, and gradually increase led Until the current target current.

( START j~

MN—{ Keep COMFIG

CH1: rectified input voltage;

CH4: Current source

Tek Prevu
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Zoom Position: —98.9ms

Zoom Factor: 12.5 X
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Leading Leading Edge
Edge? e Mode | ;
=
o S
NO Dimmer =
~ J Mode —
Phase big b F
Enough? =] L . e . L # . i e e s e . 1
= (@ 100V &% @ 200V & 500V & 50.0mAQk) (Z 8.00ms Mzu.oMS/s ] J  76.0mA
r El 20M points
N Trailing Edge M| coupling || Termination Invert Bandwidth | @ o - e
e A ; AC [[TMQ on 20Mh2 More -15:03:959
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no dimmer Operating mode

CH4: Isource

M 1.60ms

CH1: Vs; CH2: Isense;

g Primary inductor peak current synchronized with the input voltage. Achieve high power factor and low

THD . Equivalent to iW3608 / iWw3609
g use valley-mode-switching Minimize MOS Switch tube

Loss, and optimization EMI
g To limit the maximum switching frequency 90kHz , I.e., the cycle must be greater than 11us

g Beginning to use some of the primary inductor to charge the charging time while Vcc . and
This period of time is charged by the chip according to the detected Vcc Voltage level

automatic adjustment. Chip will Vcc Voltage stability in 5V about
g The resulting output current chip real-time calculation, precise control of the main peak inductor

flow. Achieved under different voltage input line < 3% of led Current changes, and different led Vol

is less than < 5% of led Current changes
INPUT VOLTAGE
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S
primary current goes to

[
/ / fal

J_l—,_l— Veee_ton Vce Eﬁérged by
_I_l_l_l_ Train_ton primary current GND through Isense pin

Ivec equation for every switching cycle:

*  Vin *lpri * » = Pout

Ivee = lpri * Vee_ton / (Vec_ton + Train_ton)

Ivee = Pout / (Vin * <) *( Vee_ton / (Vec_ton + Train_ton))

Tek Prevu

Zoom Factor: 800 X

Zoom Position: —1.05ms

= 3
tage
1

Bl e -~
@ ; : : :
(@ 500V &% @ s500mV & 500V & 500mA Q%) (2 2.00s 1.25G5/5 5 80.0mA
i 59.57 % 20M points
Invert Bandwidth : &
20MHz Label More %g:ﬁ;%éum

Termination
1M |50

Coupling
on

AC

1. Vee_ton: Charging the primary inductor current rises Ve Period of time .
2. Train_ton: Vcc After charging, the external MOS Tube remains open, and the main inductor

current is further increased, until after the target current MOS The tube is turned off .

3. A main inductor discharge, energy is released through the rectifying diode LED.
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Before cutting dimmer Operating mode

q Using a fixed inductor peak current ( Ipk) And a fixed switching frequency ( fsw)

To achieve the same energy-per switching. control led Average current as smooth as possible,
I

or to eliminate flicker in low light situations tremble .

q able to pass SDA Pull-down resistor is selected pin fixed peak inductor
flow (For details, see 25 page). When the conduction angle> 75% Time, IC At low line voltage will

reduce the peak current, in order to avoid Ton + Treset> Tp.

q able to pass SCL Foot pull-down resistor to select a fixed switching frequency
( For details, see 25 page) . in case Ton + Treset> Tp, IC It will automatically increase

Tp In order to avoid entering CCM . However, application design suitable switching frequency

should be selected to minimize this happens.
q Breakthrough in the use of single-stage program " Thyristor conduction " control. Other words

Saying, " Conduction angle " Not really all turned on. Chip intends to let off thyristor section in the

middle, rather than requiring its continued conduction. Thus achieving a higher on-current and

fixed Ipk

" INPUT VOLTAGE _
AFTER BRIDGE

— INPUT VOLTAGE
—=.__ BEFORE BRIDGE
R

T

INTERNAL BLEEDER
ACTIVATED

| |

fixed Fsw

INTERNAL BLEEDER
ACTIVATED

TRIAC is off

low bleeder loss.
TRIAC is off

q Bleeder Circuitry reduces led Driver output in the front tangent (thyristor
The voltage is almost zero when the input impedance), greatly enhances the ability to charge

the smart dimmer.

LEADING EDGE DIMMER

Dimmer TRIAC is on

Y
f q TRIAC
]
=

q Export led The current percentage of the total conduction angle AC Half-wave period hundred

Related dividing ratio, rather than the average input voltage and correlation. Thus at different

—4 RC timer

line voltages, adjusting almost identical clearance curve.
AC(

\/

IW3688 DRIVER

LAANS

B N JE

T | Wl
(v )BD

"1y

in DCM Mode, PLED =% * Lm * (Ipk) » 2 * fsw

As long as each AC Half cycle switching frequency constant, a fixed peak current, fixed

frequency to provide the most stable output
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Before cutting dimmer Operating mode

CH1: rectified AC before bridge; ; CH3: Input current CH
Tek Prevu M 4.00ms Tek Stop M 4.00ms
i s — - e bl | S _\
) . . | - g - ;
114 [14
]
[ B { k y
B! B A A - A e
Zoom Factor: 2.5 X Zoom Position: 2.81ms Zoom Factor: 2.5 X Zoom Position: 2.81ms
> =
[ ’ 1
1 +|
DJ u N v : P B : : U.
A : IWWWW A _ : B ; IW A ; : . M
(@ sS00mv &% @B 100V - 50.0mAGH €D 500mA Q%) [z 1.60ms MSUOMS/s ] & so.omA] (@ sS00mv &% @B 100V - 50.0mAQH € 500mA Q) [z 1.60ms MSUOMS/s ] & 5 so.omA]
59.57 % 20M points 59.57 % 20M points
Coupling Termination Invert Bandwidth -~ Coupling Termination Invert Bandwidth -~
b Label 26 Aug 2014 b Label 26 Aug 2014
' [pe]  ac Sehoots on 20MHz B Labe Mare [pe]  ac Sehoots on 20MHz B Labe More 131507

1.AC Inrush current and the tangent RC snubber Electric current

2.Buck-boost Fixed switching frequency and fixed to a peak current converting energy /ed . Input current is comparatively high and stable, good to meet the thyristor remains
conductive current requirement

3. Energy output sufficient to /ed After switching without using stop bleeder . SCR off naturally. Since the voltage of the bridge so no pull-down current suspension. However,
before the affected voltage across the bridge is across the interior of the dimmer SCR capacitor continues to follow AC Line voltage drop

4. Use bridge voltage detection before zero crossing; with bleeder The rear axle electric voltage on the capacitor freed, and keep bleeder Max Open

5.Bleeder Set to the maximum current, minimum input impedance. Since there is no tangent to the input voltage, so almost no loss. Low input impedance to ensure the transfer

correlator RC The timing function normally
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After the cut dimmer Operating mode

g Using a fixed inductor peak current ( Ipk) And a fixed switching frequency
Rate ( fsw) To achieve the same energy-per switching. control led

Average current as smooth as possible, or to eliminate flicker in low light situations

tremble

q able to pass SDA Foot pull-down resistor to select a fixed inductor
Peak current (For details, see 25 page). When the conduction angle> 75% Time, IC

At low line voltage will reduce the peak current, in order to avoid Ton + Treset> Tp

g able to pass SCL Pull-down resistor to select a fixed pin opening
Off frequency ( For details, see 25 page) . in case Ton + Treset> Tp ,
IC It will automatically increase Tp In order to avoid entering CCM . However, application
design suitable switching frequency should be selected to minimize this happens.
g In the tangent, use delivered to led The energy input to the drive
The capacitor discharge, but also to tune across capacitor discharge correlators. Until the
line voltage is low enough, only the use of bleeder Continues to discharge, the greatest
degree of reduced bleeder Loss
g Just " Conduction angle " In part to the time led Transport energy,
Not the entire conduction angle. Such dimming range becomes relatively wide.
g Input output led The current percentage of the total conduction angle AC Half-wave
Percentage cycle related, rather than the average input voltage and correlation. Thus at

different line voltages, adjusting almost identical clearance curve.

INPUT VOLTAGE
AFTER BRIDGE

fixed Ipk

A

INTERNAL BLEEDER
ACTIVATED

TRAILING EDGE DIMMER

|
oYY
O

L Zero detect

/
/
/
/
/
/ / /
/ / /
[
,’/ f / 1 |
/ / / / [
/ / / / |
/ / / / |
/ / / / [
/ / / /
/ /
/ / / | L

1 1 N

| e—p!

| |

fixed Fsw INTERNAL BLEEDER
ACTIVATED

¢
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After the cut dimmer Operating mode

CH1: rectified AC before bridge;

Prevu

Zoom Factor: 5X Zoom Position: 3.41ms

N

W

SO00MS/s J  80.0mA
20M points

..... x 2 ) Il

B —

(@ s0omv_& @ 100V

D 50.0mAQY ED soomAQBu][z S00us

Termination

Coupling Invert Bandwidth Z
set by @ Label 26 Aug 2014
AC | TPPosoo | On 20MHz Mot 15:17:41

1. After detecting the line voltage is raised immediately closed bleeder

2.1C Silent until the forecast buck-boost Switch activation point

; CH3: Input current

Tek PreVu M4;00ms _
. :;A ;A ey
B - X
Zoom Factor: 3 X ZoomrPosltmn:LQ?ms s ow
NP /’"ﬂﬁ\\5
B 4 ;
b
A
i +
1 \ :
A K L i LA RN &
....... 2 " o omos omoss omoms omo omogm
B ~ :

@ s00mv_w @ 100V

5 50.0MAQY ED soomAQBu][z S00us

SO00MS/s J  80.0mA
20M points

Termination

Coupling Invert Bandwidth
set by @D Label
-DC AC TPPOS00 on -off 20MHz

3.Buck-boost Fixed switching frequency and fixed to a peak current converting energy /ed . Input current is comparatively high and stable.

26 Aug 2014
Mot 15:18:14

4. In the tangent, and the use of a current switch bleeder Current to the input capacitance of the dimmer and the capacitance discharge, bleeder Minimize loss

5.Bleeder Set to the maximum current, minimum input impedance. Since the tangent since almost no voltage is input, there is almost no loss. At the same time

ensures a low input impedance and zero crossing detection timing adjusting clearance inside the interior of the normal operation may be
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|IC select
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|C option

Part Number Option
IW3689-00 120Vac input, standard product
IW3681-10 120Vac, optimized for filament lamp, disable peak current shaping
IW3689-11 230Vac, optimized for low wattage design, disable peak current shaping
IW3689-01 230Vac input, standard product
IW3689-31 230Vac, optimized for filament lamp, disable peak current shaping
|I E'H.__ % ~. |' £ . : _hh
| hase Small phase | Small phase | \
| Large phase o P i | Large phase AL N
(e fizs, D - TN g [T
o 11 e 11 ||
|I .I||I|. JI.III.JIII. |I II _lll_ H Jll_ll_lll .|. m - i |||_||_
e
| - I| B
| \\x\_ || Large phase ﬁ‘-,x
Vpir drops at rising ::1.:] :Eil'l'_ng mdige Vple canstany
e"L'IL'{L'IL'ILfl]_/L Current shaping ."III_I'ILI'IL"IL"IL"I]_IIL No shaping
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CFG Pin Value

IW3689-01, IW3689-00, IW3689-11 IW3689-31, IW3681-10
?;f;im:ﬁsﬁ?; No CFG Capacitor CFG(ZCI: gﬁ:;:ftor ?;%TFTJS;??{ No CFG Capacitor CFG Capacitor (2.2nF)
Min | Typical | Max oTP Vi at oTP Vi at _ . Vi at Dimmer Vo at Dimmer
Value | lue | Value | tarting | oirmer | aring | pimmer || | i (Tt ok | OTF | Modetile | TP | liedeliy
(k) | (k@) | (kQ) | Point(°C) | Mode (V) | Point (°C) | Mode (V) k) | @ | kq) |Pointec)| ClampValueat |Pointc)| Clamp Value at
17.82 | 180 disabled 1.05 105 1.05 No Dimmer Mode No Dimmer Mode
d0 | oEe % T Tos T 1782 | 180 disabled (105045 N 105 1.05/0.45
139 | 165 | 191 105 0.85 105 0.85 L5 | 42 | A L L g0
= W = — = = 130 | 165 | 191 | 105 0.85/0.35 10 0.85/0.35
278 | 30 | 322 | 105 07503 105 07503
A8 | A | 402 i LA 129 L 428 | 445 | 462 | 115 1.05/0.45 125 1.05/0.45
ot | bl | 622 s .95 123 Lo 588 | 605 | 622 | 115 0.95/0.4 125 0.95/0.4
770 | 785 | 800 115 0.85 125 0.85 770 | 785 | 800 | 115 0.85/0.35 125 0.85/0.35
974 | 988 | 1001 [ 0.75 125 0.75 974 | 988 | 1001 | 115 0.75/0.3 125 0.7500.3
1204 | 1218 | 12.31 135 0.95 135 1.05 1204 | 1218 | 1231 | 135 0.95/0.4 135 1.05/0.45
14.67 14.85 | 15.03 135 0.75 135 0.85 1467 | 14.85 | 15.03 135 N\ 075003 _J 135
Table 9.1 CFG Pin Configuration Resistor Values Table 9.1 CFG Pin Configuration Resistor Values

CFG The value determines the clamping voltage from the machine, Vipk and OTP Derating point; for IW3681-10 Low-voltage
high-power design, please note CFG Configuration, ensure that the input current does not clamp, If the configuration is unreasonable, it will l¢

Bleeder The duty cycle of the switching duty cycle together, the dimming process will produce once flicker phenomenon.
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Peak Current Regulation in No-Dimmer Mode

IW3689-01, IW3689-00, IW3689-11 IW3689-31, IW3681-10

Input Voltage Vekclamp at Vinrising edge  Input Voltage

ISDUFIEE

No dimmer State, since the difference of the motor current waveform.
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Application Notes
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IC versus Vin Related

B3 d4miH S g A
20R,2W £l
Vin resistance: 1% Precision resistor - . 7
4.TK LEL:-
10UH, 2012 — R9 + R21 = 600k ( high pressure) | oz
FRI R > 3| 3
L D 1 a R2 + R22 = 300k ( Low Voltage) ~en) e [ Ri5
10R /1w =% clez— _ 3 LST e W
M BR1 L Vin capacitance: iy A=
= o1 — =
- AR C2 The recommended value 1nF To 3.3nF . Capacitance is LEDH
e - H—u ) i
= ' . S :
& "["1"" __t too small to filter high frequency oscillation; tangential 11
= 26
H L capacitance is too big blur. —-— cw
- w 10rF. 400V
=
R2 o2 k ¥ PR3 tl |j R4
ik P 620K 620K ke
R8 5
mﬁ 300K —
L -
1WIEES—00
l l e vCB
* f CFG VD
e7 L FEE s high pressure 230V Input:
2.2nA i =
[] e T8 L s EHD ISNS IW3689-01, IW3689-11, IW3689-31
13K 2. FnF ™ N c3 L CE
= I & 1? Low pressure 120V Input:
. . s IW3689-00, IW3681-10
= Please refer to actual usage option.
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1 Type capacitors, inrush , RC damping Related

4miH
ol L2 EE13V, 0.385mH,114T,80.35+6 layer
M r— " —¢ ¥ ' * * » O
| e I LEL:-
10uH, 2012 A J 1:2 G:JE
C ul:'n.:; EI—'I & . RIBLL/20Y 5 ~Lew| Brps
1GR9 — & ciczc R C13 T, '-;:::__[ 27K

4 L L] mam, (2o 100RF #2000y o0

- BRI I [ i 4 B2

& ABAS o + | B

bt £ELTE LEﬁI}-I

application C1+C2 R1F3 External 20W About design , R3 , R4 use 3W
(No potting) — Resistance, and the need to close cooling rack, between the body
3W-6W, 230Vac 10nF + 22nF 120R / 2W and the cooling rack increased thermal paste. Consider R3 , R4 Temperat
j the high voltage output Power greater than 8W design, C3 Consider
6W-12W, 230Vac 10nF + 33nF 100R / 2W H
using 0.1uF.
12W-20W, 230Vac 22nF + 68nF 68R / 2W
[ for GU10 design In order to achieve better
SW-6W, 120Vac 22nF + 33nF 33R/2W [ dimmer Properties, the use of high pressure 150nF.
6W-12W, 120Vac 22nF + 68nF 22R | 2W B
| C1 versus C2 The larger the capacitance, dimmer mode under
12W-20W, 120Vac - 22nF +11 00nF 102W . IC and MOSFET The higher the temperature. Please be adjusted
application C3 R4 according to the actual situation.
1.2R
120V 0.15 ~ 0.22uF 390R / 2W
230V 0.1uF ~ 0.15uF 390R ~ 680R / 2W pro
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Vg Related

4miH
o L2 EE13Y, 0.385mH,114T,80.35+6 layer
= = : - 5 % £
4.TK LEL:-
10uH,2E12 ¢l ciz
2 . = " & ::n-c uF / 250V " % 5
L P {1 - ' - =l 2T Ris
1't::IFI',-’1'i'|I — = ﬁ c1 cz::ﬁ R1e 13 L sT > |: 27K
i it i = 340R |: RE mam, 206 100pF #3200y = i
£ BR1 = £ = A+ 16 —e 7| &
s ABAS ol "
. LEDH
== .3 H—* » P,
= e _l_ aa R 2 o 01
= R0 1 I g a1 ESaG
= I
= T — C¥
& 32 10rF, 400
= e ¥ PR3 R4
Oz w ™
i i E,.?' &20kK [:l |:| 820K |
et =
R8
[ 300K g
- . . IJ1 -
Vs Circuit fixed parameters: iwsses—ga
* C8=220nF / 50V, X7R ( Temperature) VI veB | B
Recommended package : 0805 ( 2012 ) CFGE vp |2
* R5+R6=1M ( Low Voltage) — vs |8 .
* R5+ R6 = 2M ( high pressure) - ki e
. = ~ 1 CcB
R12 =47 ~ 100R R Rz T #+70pF
* Z1 =16V /500mW T h

* D1 = 1N4148 Or equivalent ( Tr <20nS)
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Vd , Vcb Related

4miH
L L2 EE13V, 0.385mH,114T,80.35+6 layer
- 5 = £
4.TH LEL:-
10uH, 2012 AL i i) ez
FRI R = = " =K
O A 1 i A T“'“'”Ff'rz"“:"" - ~—al e [ R15
D S — o pige— N R16 + 3T wLda7g
i mam, 206 100pF #3200y = E
o Vd / Vcb Resistance value, in accordance with nVo (Vo Output voltage) value is —e M| =
ol LED+
= determined, nVo , The greater the resistance. 1% Precision resistor . — H—u » )
Lo 3 (B
o ge26
C , L . g =+ cw
The use of high pressure 2 Stars 1206 Resistor in series. Use low pressure 1 Stars 2 10rF. 400y
) ) . . ) Tl R13 [:l |:| R14
can be. Using a high pressure resistance can be considered as appropriate. 620K 620
Resistors as near IC Pin line as short as possible and avoid vias; do not
put the transformer.
* CFG v £
<]
c7L YO 5
2.2nF i 3
[] Ra -G8 _ ] o ﬁ 4 | cho IShs |3
ok faep [y L ce 1 co
E g R11 R1Z [~ 47 |:|F|F
W 1L37TR 1.2R
- £ B =
18
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MOSFET Related

B3 d4miH
e By Lz EE13Y, Q. 3B5mH N4 T,80.35+6 layer
2 - - 5 = £
4.7H LED-
0UH, 2012 AE ey | oz
FRI R1 = x> T 2 |
LO——M ] A 2 RABUE LGN - Sl Bl e [ R15
10R /1% prel il ey o) R16 i nd W
i it i = 390R |: RE i mam, 206 100pF #3200y = [=
= BR1 = £ = R+ 1T s = =
[ ] =+ b
iy nERB ) LEEH
= - -
& JrrH L = o H_.m i)
ot = S ES2G
M "L : 4 cw
32 10rF. 400V
=
] ¥ RE R4+
o _ungl-c [] |:| 820K
MOSFET Package: S L
Recommended TO-252 SMD package, to avoid customer ON/ ——
OFF When tested, because MOSFET Overheat and lead to
product failure.
- e WD L
o7 3l wer v | B -
2.2nF i B
]Eg —c8g _| ﬂ ﬁ 4 | cho ISk | 2 *
ok faep [y L ce 1 co
@ = 2] Rz T 470pF
T 1.37TR 1.2F
- - -
19
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Vce Related

B3 4miH
2082 Lz EE13Y, 0.385mH114T.80.35+«6 layer
2 - - 5 = 7
4.TH LEL:-
| ez
FRI 1|:|uHF.:-=-1z T -~ TE3 |
I Lg]
L SO —1 E uﬂ: 0. 15UF £ 280 -4 L ||.'=__ (=] R
\ — o gigz= R16  ©13 ST o
1R/ 1w T - T =~ +a| v 27K
i it i = 390R |: RE mam, 206 100pF #3200y - [=
T BR1 = £ = R+ 1 —e ™ _3_
Ly Y- o A
" LEDH
= & H_ » » {:'
= ey
G “[":" ; 1 o1
. o - E o EZ26G
N T —_— B’
a 10rF. 400V
= ras 1 [=F FI
Ei'.rrc
. Vcc Rely on current spike to charge, and thus Vcc Loop as short as possible ,
R8 . . .
mﬁ[] [] 500K Capacitors should be near IC Vcc pin . Such as PCB Volume constraints, less
' than 5W Design, you can use two
[ + win 22uF Chip capacitors. Must be tested dimmer mode under, OTP trigger Before,
- / 2| ¢, the product will not blink .
sl 3 veo vs | B
2.2nf G =
[] g —cE|_|" W I L 4 | cnp IShis |3 *
PR P R co
@ = R A1z 470pF
. = LITR 1.2R -‘7
SIS N—
20
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CFG Related

4miH

o L2 EE13V, 0.385mH,114T,80.35+6 layer
..‘h.l'.‘f' . 5 : * " )
CFG Pin Resistor : CFG Capacitor LED-
R I: (R17 in Fig. 11.1) NOERS ARy (2.2nF) el | 1z
FR1 Rl =K
L SO [} Min | Typical | Max OTP Vpi at OTP Vegat ||  =om] £ [ Ri5
L ToR/TH 1| Value | Value | Value | Starting | Dimmer | Starting | Dimmer ;Emv + 3T w Ll a7k
I BR1 (k) (kQ) (k) | Point (°C) | Mode (V) | Point (°C) | Mode (V) [} R 2
u £Ba%5
- - LED
> 17.82 18.0 disabled 1.05 105 1.05 ' | 1 O
3 L 040 | 0.69 105 0.95 105 0.95 o1
N - 139 | 165 | 191 105 0.85 105 pas PR o
| | 2.78 3.0 322 105 0.75 105 0.75 10rF, 400V
R2 4.28 4.45 462 15 1.05 125 1.05 |k
5.88 6.05 6.22 15 0.95 125 0.95 =
Ra =
soor| | || 300K 770 | 7.85 [ 800 | 115 0.85 125 0.85
9.74 9.88 10.01 15 0.75 125 0.75
12.04 1218 | 12.31 135 0.95 135 1.05
— 1467 | 1485 | 1503 | 135 0.75 135 0.85
Table 9.1 CFG Pin Configuration Resistor Values
zczT-.?: The calculation table, select the appropriate Value . Low-power
f:c design, we can maximize Vipk Voltage to achieve better dimmer
performance.
|

change Vipk After, please reconsider AB value.

E L
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Vs Pin Parallel capacitance

4miH

L Lz EE13Y, 0.385mH,114T,00.35+6 layer
= - £
4.TK i LEL:-
ciz
FR1 1|:|uHF.:-=-1z T = T 53 =z
L Sl 1 i A QibuE £2E0Y 2 1l B RIs
10R /1% prel il ey o) pig  C13 5T o L a7k
4 u o =390R RE [ e
T BR1 £ = == R4 1K . .
= spas ol + The larger the value of the capacitor, will generate a large
e
g 3rH . I 2 current shock, internal integration MOS Stress test strengthengd.
i L1 res
Y o = - A Vs Pin Capacitors, as close as possible Vs pin
g
= 02 & Tl Power C9 Value
= Saac'c
47K 4148 £ "
BT Ra U- 0'1 5W 470pF
1 [ so0x as
i 15W-20W 1nF
1WIEES—00
{ — Ll vCE | ﬂ
* = VD /
gl S wee WE »
z.2nf g .
[] RS L R ﬂ I ﬁ 4 | gno ISHS
13K 2. FnF ™ N L3 L CE
E I g
- - -
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Vs Pin Voltage

When the test voltage, use oscilloscope Full bandwidth test. Different manufacturers MOSFE

ead to different test results, make

sure Vs Pin Voltage as low as possible ! Recommended Huajing MOSFET.

Full bandwidth

20M bandwidth

Tek Prevu M 20.0ms

Tek Prevu M 20.0ms

Zoom Factor: Tk Zoom Position: —46.6ms : Zoom Factor: 1kX Zoom Position: —41.2ms
; 0 —-46.54ms € 19.20V O -41.15ms @ 15.80V
: & —-46.74ms () 100.0mv 7, -41.35ms (@ 100.0mv
; A200.0Ms A19.10V A200.0ps A15.70 V
. . . .— . ; . ]
¥ ¥ =HD Y ¥ ¥
(@ 5.00v j[z 20.0us ] [25.0M_5/s ] @ - 182mAJ (@ s5.00v & )[z 20.0us Mzs.oM_S/s ] @ 5 ISZmA]
@ Max 9.0V : 5M points (@D Max 16.6V )\ : 5M points
Coupling Tersngltng‘tflon | hvert Bandwidth P . Coupling Tel’gt‘g{ng;’mn TRVarT T p— -
ac | Teeosoo | on Full More ac | Trrosoe | on 20MHz More

Vs voltage: 19V

Vs voltage: 16.6V

¢
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ABmax Related

onﬁgured

because dimmer mode Fixed Ipeak Current control calculation AB When, acching ol

to calculate a voltage AB value. E.g:

4mH

Hﬁw Lz EE15V. 0. VVFG value: 15K and 2.2nF
W o
i — according to datasheet Page 15 Table detect the
FR1 R1 W S
LC—— L +— 1= 12 AelBBLE voltage value - 0.85V Imax = Vipk / Risens
- hela il L] T Sl W ==390R [ RE
=z BR1 o o= = R4 1M
w3 FN-T-15 ™ =*:
g s 1 o =0.85/(R11// R12) =
_ == 11— 1.32 A

=
{m ]
[ %]
_ e .
B2 C2 L —a & - ([ /
A 4143 i £ R |
RE = PR/ tAX
i :l [] IO0K
ICOK =
u - (] AN
P e

TWIEER—DO

LI FRTY wvoe | B . ey . . .
The initial design, the appropriate margin can be

2 cre D =
retained to adjust Vipk .

] 3 weo ws B
z.2nF
[] re = &F GHO IShS l
13K 2.2 n ca

A+
BEUF /25Y
L]

i

470pF

i
1e0nF.50y
n
o
b

-
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Thermal Related

Under the same condition, please test Before cutting Dimming state, the temperature of the-.. __« '

product. Before cutting dimmer Mode of operation, after the end of the work cycle, CBB There

CH2 - Visens
is also a higher voltage, even when the capacitor light chopping Rear, bleeder This work CH3 - Vbulk CH4
requires some energy discharge, can cause MOSFET and IC The temperature rises. -~ Vin

Tek Run ) . i = . Trig'd Tek Run . § . Trig'd

IE] -33.44ms @ 2.020V
3] 6.320ms (@ 340.0mv
A39.76ms A1.680 V

[ @ 100v v @ 100V % @ 1.00v %)[8.00ms 250MS/s @ -~ 1.00v [ @ 100v v @ 100V % @ 1.00v %)[8.00ms 250MS/s @ -~ 1.00v
W-+~0.00000 s 20M points W-+~0.00000 s 20M points

After the cut dimmer , Vbulk At the end of the work to zero Before cutting dimmer , Was completed after light chopping

Rear, bleeder Discharge.
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EMI Related

230v /50Hz

R2
100R /2% 4. 7mH.&+8
—y :f;g —
L1 b4 Lo
#.7mH,B48 R3 ez . " &
> 4.7k /0805 | 2 I & r
a o a = ~ ] r2i
-4+ [ cgL = Wy EE13v = -
Iy : = S, = I
T = = RE O 1.53mH.185T =) =
=] r E4 E .
#.7H /DBOS ABBS ISOR S 2W il " =
H i
& ¥ =
ol - .-'_] F
FRI ey
L T BZR/0BOS P
16k /1% oo
=]
[T=]
=
+

[

1=

For CE, Can increase the sense of the amount of differential mode inductance, if the space is large, the cost is not strict, you can use three

differential mode inductance.

For RE, Non-isolated parallel design about 100nF ~ 200nF MLCC chip LED + and between the LED - (considering the withstand voltage, to

select the appropriate pressure); or an increase in the capacitance between the primary and the LED +, the capacitance value of 1 ~4.7nF .

The output diode may absorb parallel RC.

And try to rest core transformer shield grounded.

¢

hen testing, use Supporting the housing and lamps .
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Isolate design --- Vds

To ensure that IC Accurate sampling, ensure that the transformer frequencies below 500nS. . __

In isolation design, RCD Line series R26 , The resistance of the resistance can be suitably

adjusted according to test results. To ensure that under extreme conditions, there is

sufficient margin.

Tek Prevu

Tek Prevu

Zoom Factor: 4kX_

Zoom Position: —7.80ms

Zoom Factor: 10kX

Zoom Position: —2.32ms

00 » 0o e »

00 - 0@ -

A420.0ns
t_\(‘ L Yo R | P vy N L S s 4 FeSEry
sessnrsrse o s dbs «, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

- . WithoutR26 -0R . : With R26 -~ 100R
@ - + = A AT R - e - - - - - - e - S - € e + e et e T e e 2 - SR - - - - - - e - S - €

420nS 120nS
[ A it * " & S L e [ &

L]
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